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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmel, mnpeacraBieHHbix B OI'OC
COO, a Ttakxke c yuérom (enepasibHON pabodeil mporpaMMbl BOCHUTAHUS U
KOHUEMNUMU MpenojaBaHus ydyeOHoro npenmera «®dusumka» B 00pa3oBaTeNbHBIX
Opra’u3anusax Poccutickon denepaunu, peaNn3yIOIIUX OCHOBHBbIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatonuxcs 10—11 kmaccoB npu o0ydueHun
uX (Qu3rke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJIX0/a.
[Tporpamma no ¢usuke coorBercTBYeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METAIIPEIMETHBIM pe3yJibTaTaM OOYyYEHHs], a TaKKe
YYUTBHIBAET HEOOXOAMMOCTb peaju3allid MEXKIPEAMETHBIX CBs3ed (QU3MKH C
€CTECTBEHHO-HAYUYHBIMU y4EOHBIMU MIpeIMeTaMu. B Hell onpenensioTcss OCHOBHBIE
LeJIM U3y4eHUsI GU3UKHU Ha YPOBHE CpeIHEro o0uiero oopa3oBaHus, IIIaHUPYEMbIE
pe3yiapTaTbl OCBOEHUS Kypca  (U3UMKMU: JIMYHOCTHBIE, METAlpPEeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma no (pusmKe BKIIOYAET:

e IUIAHUPYEMBIE PE3YNIbTAThl OCBOEHUS Kypca PU3UKHU Ha 0a30BOM YPOBHE, B TOM
qHClie MPEAMETHBIE Pe3yNbTaThl 110 rojilaM 00y4eHHs;
e cojaepxkaHue yueOHoro npeamera «dusmkay 1no rogam 00ydeHuUs.

du3rka Kak Hayka O HamOojee OONIMX 3aKOHAaX NPUPOAbI, BhICTYyHas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. LLkonbHBIN Kype GU3UKK — CHCTEMOOOPa3yIOITU
JUI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBICHUM, HM3ydyaeMbIX XHUMHUEH, OHOIOruei,
dbuzmdeckor reorpadueit UM actpoHomuei. lcmonb3oBaHME W aKTHBHOE
npUMeHeHHe (U3MUeCKUX 3HAHUM  ONpeneNnseT XapakTep M pa3BUTHE
pazHo00pa3HbIX TEXHOJOTUH B chepe IHEPTEeTUKH, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHHSI HOBBIX MAaTEpHAJIOB C 33JaHHBIMHU CBOWMCTBaMU U Apyrux. M3ydenwue
(pM3MK1 BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHNUE €CTECTBEHHO-HAYYHOW KapTUHbI
Mupa oOydaromuxcsi, B (OPMUPOBAHHE YMEHHI NPUMEHATh HAYYHBIM METOA
MO3HAHUS NP BBINIOJHEHUU UMY Y4E€OHBIX UCCIIEIOBAHUN.

B ocHOBY Kypca pusuku 111 ypOBHS CpeaHEro o01ero 0opa3oBaHus MOJ0KECH
psa e, KOTOpbIE MOKHO pacCMaTpUBATh KaK MPUHIMUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SBISETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COACPKHUT MaTepuaj U3 BCEeX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KIIACCUUECKOW, TaK U COBPEMEHHOU (PU3UKH.



Hoes eenepanuzayuu. B CcOOTBETCTBHMM ¢ HEW MaTepuall Kypca (GU3UKH
00BbeIMHEH BOKpPYr (Qu3Myeckux Teopuil. Beaymum B Kypce sBisercs
(opMUpOBaHUE MPENCTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpUHU, BEIIECTBE W
noJe.

Hoes eymanumapuzayuu. EE peanuszanusi mpenanonaraeT HUCIOJIb30BaHUE
TYMaHUTApHOrO MOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(¢u3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U HKOJIOTHYECKUMU MTpoOIeMamu.

Hoes npuxnaonoii nanpasenennocmu. Kypc pusuku rnpenamnonaraet 3HakOMCTBO
C LIMPOKUM KPYroM TEXHUYECKUX M TEXHOJIOTMYECKHX MPUIJIOKEHUN N3y4EHHBIX
TEOPHUU U 3aKOHOB.

Hoes oxonoeuzayuu peanusyeTrcss MOCPEIACTBOM BBEIAEHUS DJIEMEHTOB
COJICP)KAaHMSI, TIOCBAIIEHHBIX OSKOJOTMYECKMM  IpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHUEM TEXHHKU U TEXHOJIOTHH, a TaKXKe OOCYKICHHS
po0JIeM pariOHAIBHOTO MIPUPOIONIOIB30BAHUS M KOJIOTUYECKON 6€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCA (u3HuecKue Teopuu ((popMuUpoOBaHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOEHUSI PUZNYECKONW TEOPUH, POJIU (PyHIAMEHTAIBHBIX 3aKOHOB U
MPUHIMIIOB B COBPEMEHHBIX IPEJICTABIEHUSAX O IPUPOAE, TPAHULIAX TPUMEHUMOCTH
TEOPH, ISl ONUCAHMSI €CTECTBEHHO-HAYYHBIX SIBJICHUH U MTPOLIECCOB).

CHCTEMHO-IEATEeIbHOCTHBIN MOAX0 B Kypce (PU3MKH peau3yercsl Mpex]ie
BCEro 3a CU€T OpraHu3allii SKCIEPUMEHTAILHOM AESITENTbHOCTH O0Y4aroIIUXCsl.
Jl11s 6a30BOT0O YpOBHA Kypca (PM3HKH — 3TO UCIOIb30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JaOOPATOPHBIX PabOT, KOTOPBIE B IPOrpaMMe
no ¢u3uKe O0BEAUHEHBI B OONIUN CIHCOK YYCHHYECKUX MPAKTHUECKUX PadoT.
Boinenenne B yka3aHHOM MepeyHE JIabOpaTOpHBIX padoT, MPOBOAUMBIX IS
KOHTPOJISL M OLIEHKH, OCYIIECTBIISIETCS YIaCTHUKAMU 00pa30BaTEIbHOIO Mpolecca
UCXO/sl U3 OCOOCHHOCTEH IMIAaHUPOBAHHUS M OCHAIIeHHUs kKaOuHera ¢usuku. [Ipu
ATOM oOOecreunuBaeTcs OBJIaJICHHE OOYYarOUIMMHUCA YMEHHUSIMU IPOBOAMTH
KOCBCHHBIC W3MEpPEHUs, HCCIENOBaHHUS 3aBHUCHUMOCTEH (DU3MUECKUX BEIUYUH H
MIOCTAaHOBKY ONBITOB 10 TPOBEPKE MPEIAI0KEHHBIX THUIIOTE3.

Bonbiioe BHUMaHKE yAeSIeTCsl peHIEHUI0 PACUETHBIX U KAYECTBEHHBIX 33]1a4.
[Ipu 3TOM AJIs1 pacUETHBIX 3a]]a4 TPUOPUTETOM SIBIISIFOTCS 3a/1a4U C SIBHO 33JIaHHOMN
(¢u3nyeckol MOJAENbIO, TO3BOJSIOUIME TPUMEHATh HM3YyYEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 paszjiesia Kypca, TaKk M HUHTETpUpYyd 3HAHUS U3
pasHbIX pa3fenoB. /[ Ka4yecTBEHHBIX 3a]1a4 IMPUOPUTETOM SIBJIAIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PUIMUECKUX SBJICHUM M MPOIECCOB B OKpYKaloleH
KW3HU, Tpelyronue BbIOOpa (U3WUECKOM MOJEIM MJIi CUTYallud MPaKTHUKO-
OpPUEHTUPOBAHHOI'O XapaKTepa.



B cootBerctBuu ¢ TpedboBanusmu GI'OC COO k MaTrepralibHO-TEXHUYECKOMY
oOecrieyeHuIo0 yueOHOro mporecca 0a30BbIil ypOBEHb Kypca (PU3MKU Ha YpOBHE
cpenHero oOmero oOpa3oBaHUs JODKEH M3y4aThCsl B YCJIOBUSIX IPEAMETHOTO
KaOuHeTa (PU3UKU WM B YCIOBUAX HHTETPUPOBAHHOIO KaOWHETa IPEeIMETOB
€CTECTBEHHO-HAYYHOr0 1MKJIa. B kabuHeTe (pU3MKU AOHKHO OBITH HEOOXOAMMOE
nabopaTopHOEe OOOPYJOBaHME [JIsl BBIMOJHEHUS YKa3aHHBIX B IPOrpaMMe I10
(¢u3nKe yueHUYECKUX MPAKTUUECKUX paboT U AEMOHCTPAlMOHHOE 000pYyI0BaHHE.

JleMoHCTpalmoHHOe 00OopyJaoBaHuEe (HOPMUPYETCS B COOTBETCTBHM €
OPUHLKAIIOM MUHUMAJIbHOM JIOCTATOUHOCTHM U  00ECIEYMBAET TMOCTAaHOBKY
NEPEYNCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpPAIlUN IS
UCCIICZIOBAHMUSI ~ M3YyYaeMbIX SBJIEHUH U  TMPOLECCOB, HOMIUPHUUYECKHX U
(GyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHII.

JlaGopatopHoe 00OpynOBaHME MJiI YYEHUYECKHX TMPAKTHYECKUX paboT
dopMupyeTcsi B BHUJIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOyyaromuxcs. TemaTudeckue KOMILICKTHI
1a00paTOpHOTO O0OpPYAOBAaHUS JOJDKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUHU AHAIOTOBBIX M HHU(POBBIX MPHUOOPOB, a TaKkKe KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BUJE LHU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHM LIEJISIMHA M3y4eHUsI (PU3UKH B 00IIEM 00pa30BaHUU SBJISIOTCA:

e (opmupoBaHne HHTEpeca W CTPEMIJICHHS] OOYYAIOUUXCS K HAy4YHOMY
U3YYCHUIO TPUPOABI, PAa3BUTHE HMX HHTEIUIEKTYyalbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e pPa3BUTHE MPEJCTaBICHUNA O HAYYHOM METO/E MO3HaHUs U (POpMUPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (hopMUpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOEHUSI MaTEepPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

e (opMupoBaHHE YMEHUN OOBSCHATH SBJICHHUA C HCIOJIBb30BAaHHEM
bu3nyecKuX 3HAHUM U HAYIHBIX JI0KA3aTEIbCTB;

e (opmupoBaHue mNpeACTaBICHUN O poiid (PU3MKHU HJI1 Pa3BUTUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHA.

JocTtixkeHue 3TUX 1iesield 00ecreurnBaeTcs pelieHueM CIeAYIoIMX 3a1ad B

Mpoliecce u3y4eHus Kypca PU3NKyA Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHuUs:

e MpPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIIMX PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKIIOYas MEXaHHKY, MOJIEKYIApHYIO (U3HKY,
AIIEKTPOUHAMUKY, KBAHTOBYIO (DU3HKY U DJIEMEHTHI aCTPO(DU3UKY;

e (opMUpOBaHHE YMEHUN TNPUMEHATH TEOPETUUYECKUE 3HAHUA JJIs
OO0BsiICHEHHsST (DU3MYECKUX SBICHUH B TPUPOAEC M Uil TPUHATHS
IIPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,



e OCBOCHHE CIOCOOOB pEIICHUS pa3IMYHbIX 33Jad C SBHO 3aJaHHOM
busznueckoll MOJENBI0, 3aJad, MOJAPA3yMEBAIOIIUX CAMOCTOSTEIHHOE
CO3/1aHHE (PU3NYECKON MOJIENH, aICKBaTHOM YCIIOBUSIM 3a/1a4U;

e TMOHUMaHUE (UBMYECKUX OCHOB W TPUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIIECCOB, X BIUSHUS Ha OKPYIKAIOIIYIO
cpeny,

e OBJAJICHHUE METOJAaMHU CaMOCTOSITEIHHOTO TUIAHUPOBAHUS U TPOBEIACHUS
(bU3HYECKUX DKCICPUMEHTOB, aHAJIM3a W HWHTEPHpETanvu HHGOPMAIUH,
OTpeJIETICHUS TOCTOBEPHOCTH MOJTYYEHHOIO PE3yJIbTaTa;

e CO3/IaHUE YCJIOBUH JJI1 Pa3BUTHSI YMEHHU MPOEKTHO-KUCCIIEIOBATEIBCKOM,
TBOPYECKOU EATEIILHOCTH.

Ha w3yuenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus orBoauTcst 136 vacos: B 10 kitacce — 68 vacos (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemspiii B mporpamme Mo (DU3UKE IMEpeuYeHb Ja0OPaTOPHBIX U
MPaKTUYECKUX PAOOT SBISIETCS PEKOMEHIOBAHHBIM, YUMTENb JEJIAaeT BBIOOP
MPOBEJICHUS JIA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIWBHUIYATbHBIX
0COOCHHOCTEM 00yYaroIUXCsl.



COJEPXAHUE OBYUYEHUA

10 KVIACC
Paznen 1. ®usuka u MeTOAbI HAYYHOI O MIO3HAHMS

®u3nka — Hayka O npupone. HaydHbie MeTONBI MO3HAHUS OKPYXKAIOLIETO
mupa. Posib 3KkcriepuMenTa 1 TEOpUM B IPOLIECCE TO3HAHUS IPUPOJIBI. DKCIIEPUMEHT
B (hu3HKe.

MopnenupoBanue (GU3MUECKUX SIBIEHUM U mporeccoB. HayuHble rumoressl.
duznyeckre 3aKOHbI U TEOPUU. |'paHHIIBI MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Pone u mecto ¢usuku B (HOpMUPOBAHUU COBPEMEHHOW HAay4YHOM KapTHHBI
MHUpA, B IPAKTUYECKON AEATEIBHOCTHU JIIOJIECH.

Jlemoncmpayuu

AHanoroBele W 1U(GPOBBIE H3MEPHUTENbHBIE MPHOOPHI, KOMIIBIOTEPHBIC
JATYUKHU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTETHLHOCTh MEXaHUYECKOrO JIBHKEHMS.
Cucrema otcué€ra. TpaekTopus.

[lepemerienne, CKOpoCTb (CpelHsii CKOPOCTb, MTHOBEHHasi CKOpPOCThb) U
YCKOPEHUE MaTepUalIbHOM TOYKH, UX MPOCKIMH HA OCH CHUCTEMBI KOOPAHMHAT.
CioxeHue nepeMenieHuil U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE NpsIMOJIMHEHHOEe ABWXKeHue. [ 'paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U [EepEeMEIICHUS
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBobOomHOe maneHne. Y CkopeHrue CBOOOIHOTO TaICHHUS.

KpuBonuHueiiHoe nBUKEHHE. [|BUKEHUE MaTEPUATIbHON TOUYKH IO OKPYKHOCTH
C HOCTOSIHHOW IO MOZYJIIO CKOPOCTBIO. YTJIOBAasl CKOPOCTb, JINHEWHAsI CKOPOCTh.
[lepuon u yactora obpaiienus. LlenTpocTpeMuTeIrHOE YCKOPEHUE.

TexHnueckne yCTpOHMCTBA M IPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JBI)KEHUE CHAPSIOB, IICMTHBIE M PeMEHHBIC MTepeadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTUK
JIBUKCHUSL.

[IpeobpazoBanue ABUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRE.

HabGmonenne naBuxeHUs Tena, OPOMIEHHOTO TMOJ YyIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHus cBOOOHOTO TaIeHUS.



HanpaBiieHre CKOpOCTH MPU IBU)KEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, rabopamophule pabonul

N3yyeHne HEpaBHOMEPHOT'O JBUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOMIEHHUS MEXAY MYTSIMH, MNPOHJCHHBIMU TEJIOM 34
IIOCJIEAOBATEIIbHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenue NBUKEHUS LIapUKa B BA3ZKOU )KUIAKOCTH.

N3ydenune nBMKEHUS Tela, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
NuepunanbHbie CHCTEMBI OTCYETA.

Macca tena. Cuna. [IpuHuun cynepno3uuuu cui. Bropoii 3akon HeroToHa st
MaTepUuaabHOM TOUKHU. TpeTui 3akoH HpIOTOHA [T MaTepualibHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuia Tsbkectu. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKoibxkeHus1, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUs U cujia TpeHus mokos. KoadduimeHnt tpeHusl.
Cuna conpoTUBJIEHUS MPU JBUKEHUU Teja B KUIKOCTU WIIU Ta3e.

[ToctynarensHOE U BpallaTeIbHOE JBUKEHHE a0COIIOTHO TBEPAOIO Tea.

MOMEHT CHIJIBI OTHOCUTENIBHO OCH BpauieHus. Ilnedo cunbl. YcnoBus
paBHOBECHS TBEPAOTO TEA.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TOAIIMNITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepuuu.

CpaBHEHUE Macc B3aUMOJIEUCTBYIOIIHX TEL.

Bropoit 3akon HproToHa.

N3mepenue cui.

CnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT A€(OpPMALIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOABEME U TTaJICHUU.

CpaBHEHUE CUJI TPEHUS MMOKOS, KAYEHUS U CKOJIbKCHUSI.

VY cnoBust paBHOBECHUS TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, rabopamophvie pabomul

N3ydyeHue nBM>KEHUS OpycKa MO HAKIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIMIMX B NPYKUHE H
PE3MHOBOM 00pas3Iie, OT ux AchopMaIluu.



HccnenoBanue ycinoBUKM paBHOBECHs] TBEPAOrO TeEjla, HMMEIOLIEr0 OCh
BpAaLLCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbe MaTepuasibHOW TOYKH (Tela), CUCTEMbl MaTepUAbHBIX TOYEK.
NmMnynec cuiabl U U3MEHEHHE HUMITyJIbCa TeNld. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeaktuBHOE 1BHXEHUE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOuku. Teopema 00 HW3MEHEHUU
KUHETUYECKOW SHEPTHHU.

IToreHumnanbHas DHEPrus. [MorenunansHas DHEPrus YIpyro
nepopMupoBaHHON NpYKUHBI. [loTeH1InanpHas 3Heprus Tena BOIU3U OBEPXHOCTH
3eMIH.

IToreHnManbHble W HENOTECHIMAIbHBIE  CHUJIBL. CBsi3b  paboOTHI
HEIMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHHUYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU IHEPIUU.

Yrpyrue u HeyIpyrue CTOJIKHOBEHUS.

TexHnueckrne yCTpOMCTBA M INMPAKTUYECKOE NMPUMEHEHHE: BONOMET, KOMED,
IIPY>KUHHBIA ITUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE OBIDKEHHE.

[lepexon moTeHIIMATBLHOM SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul

N3ydyenue aOCONIOTHO HEYNPYroro ynaapa ¢ MOMOMIbIO ABYX OAMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanue cBs3M pabOThl CUIIbI ¢ U3BMEHEHHEM MEXaHHYECKOW >HEpruu
TE€Ja Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. Mosekyisipaasi pu3nka 1 TEPMOJHUHAMUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYUECKOU Meopul

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM TEOPUU U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. [quddysus. Xapakrep IBUKEHUS U
B3aMMOJICVCTBHS 4YacCTHUI] BellecTBa. MoJenu CTpPOCHUs Ta30B, XKUIKOCTEH U
TBEPABIX TN U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJieneil. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TenmoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.

Mogens  upeambHoro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpUM HJICaTbHOTO Ta3a. AOCOIOTHAs TeMreparypa Kak mepa
CpEIHEN KUHETUYECKOW DSHEPIMM TEIUIOBOrO NBMXKEHHMS dYacTtul rasza. [llkama



temneparyp KensBuna. ['a30Bbie 3akoHbl. ¥YpaBHeHue MenaeneeBa—Knaneiipona.
3akoH JlanbToHa. M3ompornecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIHYECTBOM
BeniecTBa. ['paduueckoe mnpeAcTaBiIeHUE H30IMPOLIECCOB: H30TEpPMaA, H30XO0pa,
u3ooapa.

TexHuueckue yCTpPOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEePMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME JTUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHHUIA.

OnbIThl 10 TUPPY3UH )KUAKOCTEN U ra30B.

Mogenb OpOyHOBCKOT'O IBUKEHUS.

Mogens onbita lITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOT O
B3aMMO/ICVICTBHS.

Mogenb, HILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbIThl, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
M30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, rabopamophule pabonul

Omnpenenenre mMacchl BO3lyxXa B KJIACCHOW KOMHAaTe Ha OCHOBE H3MEpPEHHUI
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKIY MapaMeTPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoevl mepmoouHamuKku

TepmoauHamuueckas cucreMa. BHYTpeHHSs dHEPrust TEPMOAUHAMUYECKOU
CUCTEMBI U crioco0bI e€ n3MeHeHus. KomndecTBo TerminoTel u padora. BHyTpeHHss
SHEPrusl  OAHOATOMHOIO  MWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3Ty4yeHUE. Y IeTbHas TEMJI0EMKOCTh BEIIECTBA.
KonuuecTBo TEMIOTHI MpyU TEIUIONEpeaaye.

[lonsitue 00 amuabatHom mpouecce. I[lepBbIil 3aKOH TEPMOJUHAMUKHU.
[Ipumenenne mepBOro 3aKOHa TEPMOAMHAMUKH K Hm3omporieccaMm. I paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamuku. HeoOpaTuMoCTh Mpo1eccoB B PUPO/IE.

TennoBele  MammHbl.  [IpUHIUNBL ~ JEWCTBHAST  TEIUIOBBIX  MAIIWH.
[IpeoOpa3oBanus sHepruv B TeEIJIOBbIX MamuHax. Kosdduuuent mone3Horo
nerctBus TemioBoil MamwuHbl. [{ukn KapHo u ero kosduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETNIOIHEPTETHKH.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHHUE: JBUTATEIh
BHYTPEHHET'0 CropaHus, ObITOBOM XOJIOUILHUK, KOHIUITUOHED.

Jlemoncmpayuu



M3meHeHne BHYTpEHHEH SHEpPruu Tena MpU COBEPLICHUH PadOThI: BBLIET
npoOKM W3 OYTBUIKM TOJ JEHCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€OAEMOHCTPALIMS).

M3meHeHne BHYTpeHHEN SHEPTUH (TEMIIEpaTypbl) Tela MpU TEIUIonepesaye.

OnbIT 0 a1adaTHOMY PAaCHIMPEHUIO BO3/1yXa (OIBIT C BO3IYILIHBIM OTHUBOM ).

Monenu napoBoil TypOuHBI, IBUraTelsi BHYTPEHHETO CrOpPaHUsl, pEaKTUBHOTO
JBUTATEJIS.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3mepenue ynenbHON TeIIOEMKOCTH.

Tema 3. Azpecammusvie cocmoanus eeuwyecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHaeHcarus. Vcnapenne u kumenne. AOCOMIOTHAS U
OTHOCHTEJIbHAS BJIAJKHOCTH BO3ayxa. HacelmeHHbIM map. YnaenpHas TeEmioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUSI OT 1aBJICHMUSL.

Teépnoe teno. Kpucrammnueckue u aMmoppHbie Tena. AHU30TPOIHS CBOMCTB
kpuctaiioB. JKunkue kpucramsl. CoBpemMeHHblE Martepuainbl. IlmaBienune wu
KpUcTaJIM3aius. Y iefbHas TeruioTa miasieHus. Cyomumarius.

VYpaBHeHue TeroBoro OanaHca.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUIPOMETp U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOIMH MOJYYEHHUS] COBPEMEHHBIX MaTEpPHUAJIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HaCHIIICHHBIX apOB.

Kunenue npu MoHWKEHHOM JIaBJICHUU.

CniocoOb1 n3MepeHust BIaKHOCTH.

HaOmonenue HarpeBanust U MiaBJIeHUs] KPUCTAJUIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTaUIOB.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul

N3mepenne OTHOCUTENBHOM BIAaXKHOCTH BO31yXa.

Pa3znen 4. DiekTpoaMHAMHUKA
Tema 1. dnexkmpocmamuxa
DIIeKTpU3anys Tel. DIEKTPUUECKUH 3apsl. J(Ba BuJa SIIEKTPUUECKUX 3apsiIO0B.
[IpoBOAHUKHN,  JUPJIEKTPUKA W  MOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AJIEKTPUYECKOTO 3apsia.
B3anmoperictBue 3apanoB. 3akoH Kynona. ToueuHblil SIEKTPUYECKUI 3apsi/I.
OnekTpuueckoe Tmone. Hampsxk€HHOCTh  3iexkTpuyeckoro mnons. [IpuHuun

CYNEPNO3UIAN DJICKTPUUECKUX MOJIeH. JIMHMM HanpsHKEHHOCTH 3JIEKTPUYECKOTO
TIOJISL.



Pabora cun anexkrpocratuueckoro nois. [lorenuuan. Pa3HocTs noTeHIuanos.
IIpOBOAHUKM W IMDJIEKTPUKHA B DIIEKTPOCTATUYECKOM IoJIe. JludyieKTpudeckas
ITPOHUIIAEMOCTb.

OnexkTpo€MKoCTh. KoHaeHcaTop. DIIEKTPOEMKOCTE IUIOCKOTO KOHAECHCATOPA.
DHeprus 3apsHKEHHOTO KOHIEHCATOopa.

TexHnueckne yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHME: JIIEKTPOCKOIL,
AJNIEKTPOMETP, JJEKTPOCTaTUYECKash 3allUTa, 3a3eMJIEHHE BJIEKTPOIIPHOOpOB,
KOHJICHCATOP, KOIMUPOBAJIbHBIN anIiapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUII IEUCTBUS JIEKTPOMETPA.

B3anmoaencTBue HadIeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3aPSHKEHHBIX TEJL.

IIpOBOJHUKH B 3JIEKTPOCTATHYECKOM II0JIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIEKTPHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOU[aJH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuu sxcnepumenm, rabopamopuvie pabomul

N3Mmepenue a1eKTpOoEMKOCTH KOHIAEHCATOpa.

Tema 2. Ilocmoannwtii 3n1ekmpuueckuit mox. Toku 6 pa3nuunvix cpeoax

DNEKTPUYECKU TOK. YCIIOBUS CYHIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
HcTtounnku Toka. Cuna Toka. IIocTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 111 y9acTKa LETH.

DNEKTPUYECKOE CONMPOTUBJIECHUE. Y AEIBHOE CONPOTUBIIEHUE BEIIECTBA.
ITocnenoBarenbHOE, MapAILIEIBHOE, CMEIIAHHOE COCUHEHNE ITPOBOAHUKOB.

PabGora oanekrpuueckoro Toka. 3akoH J[xoyns—Jlenna. MomHoCTh
AJIEKTPUYECKOTO TOKA.

DNEKTPOABIKYILIAs CUJIA M BHYTPEHHEE COIPOTHBIICHHE HCTOYHHKA TOKA.
3akod Oma i1 OJIHOM (3aMKHYTOM ) 3JIeKTprUecKoi nenu. KopoTkoe 3ambIKkaHuE.

ONEKTpOHHAsT  MPOBOAMMOCTH  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJUIOB OT TeMnepaTypbl. CBEPXIIPOBOAUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

ITonynpoBOgHUKMY. CoOcTBeHHas U IIPUMECHAst  IPOBOAUMOCTH
noyrynpoBoaHuKoOB. CBolicTBa p—N-niepexoja. [loaynpoBOHUKOBBIE TPUOOPHI.

DONEeKTpUYecCKuid TOK B pacTBOpax M paciulaBax  3JIEKTPOJIMTOB.
DJIEKTPOIUTHYECKAS] AUCCOLMALSA. DIEKTPOJIN3S.

DJIeKTpUUYeCKUii TOK B ra3zax. (CamMOCTOSITENIbHBIM M HECaMOCTOSTEIbHbBIN
pazpsaa. Monuus. [nazma.



TexHuueckne yCTpOHMCTBA M IPAKTUYECKOE NPUMEHEHHE: aMIEPMETP,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, ODJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
AIEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIEHUS, BAKYYMHBIA JUO/,
TEPMHUCTOPHI U (HOTOPEZUCTOPHL, OTYIIPOBOJHUKOBBIA U0, TaJbBAaHUKA.

Jlemoncmpayuu

M3MepeHne cuibl TOKa U HAIPSKEHHUS.

3aBUCUMOCTb COIIPOTUBIICHUS LHJIUHIAPUYECKUX IPOBOJAHUKOB OT JUIMHBI,
TUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOE COeJUHEHNE TPOBOJHUKOB.

[Ipsimoe u3MepeHHe SIEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblkaHMe
raJIbBAHMYECKOr0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

HckpoBon pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OnHOCTOPOHHSS MPOBOJAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, rabopamopnvle padbonul

N3ydyeHune CMEIIaHHOTO COEAMHEHUS! PE3UCTOPOB.

M3MepeHne 31€KTPOABMXKYIIEH CUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
COIPOTHUBJICHHUS.

Habmroienue ammekTpoimsa.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce OoCyIIecTBIs€TCS C
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MAaTeMaTHKH,
OMOJOruu, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C MU3yYEHHEM METOAOB HAay4HOIO
NO3HAHUS: SIBJICHUE, HAy4yHbId (akT, rumnore3a, ¢uznueckas BETUYMHA, 3aKOH,
TEOopHsi, HAOIIOICHNE, IKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelieHHe CHUCTEMbl ypaBHEHUH, JHMHEWHas (QyHKIHS,
napaboia, runepbosia, ux rpaukyd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAWHAT, CIOXKEHUE BEKTOPOB.

buonocus: mexanmyeckoe ABWKEHHE B KUBOW mpupoze, nuddysus, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BHUJIbI TEIUIONEPEIAUYH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOW IPUPOJE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHASI MAacca, TEIUIOBBIE CBOMCTBA TBEPBIX TEN, KUIKOCTEN U Ia30B,
ANEKTPUUECKHE  CBOMCTBA  METAUIOB,  JJIEKTPOJIIMTUYECKAs  JUCCOLMALMS,
raJibBaHUKa.

l'eoepaghus: BMaXHOCTb BO3/1yXa, BETPBI, 0ApPOMETP, TEPMOMETP.



Texnonozus: npeodOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpEHHUs B TEXHUKE, MOMIIUIIHUKHA, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHMS
MMITyJIbca B TEXHUKE (pakera, BOJOMET U JPYyrue), ABUTATENb BHYTPEHHETO
CropaHusi, napoBasi TypOUHa, OBITOBON XOJOJUIBHUK, KOHIULIMOHEP, TEXHOIOTHH
NOJIy4YEHUSI COBPEMEHHBIX MAaTEpHaJOB, B TOM YHUCJIE HAHOMATE€pUAIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTUUYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHAIPEBATEIIbHbIE npuOopHL,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, FaAJIbBAaHUKA.

11 KJIACC
Pa3znen 4. diaekTpoauHaMuKa

Tema 3. Maznummnoe noJjie. I1eKmMpoOMaZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHL. B3auMoeicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bekrop MarauTHOM MHAYKIMU. [I[pyHIMI CyNIepriO3UIMA MATHUTHBIX ITOJIEH.
Jluaum MarHuTHOM WHAYKIMU. KapThHa JWHUNA MarHUTHOM HWHAYKIMU TOJIS
MOCTOSIHHBIX MAarHUTOB.

MarHutHoe TOoJI€ TPOBOJAHMKA € TOKOM. KapThHa JNWMHUN WHIYKIUU
MAarHUTHOI'O TOJISI JJIMHHOIO MPSMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOI'O
ITPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Jpcrena. BzanmoaencTBrue MpoOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJyJb U HalIpaBJICHHUE.

Cuna JlopeHiia, e€ MOyJib U HaIpaBjieHUE. [[BUKeHHUE 3apsiKEHHOW YaCTUIIBI
B OJTHOPOJTHOM MarHuTHOM Ione. PaGora cuiel Jlopenta.

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKUMHU. IIOoTOK BeKTOpa MarHUTHOU
WHIYKUAHW. OJEKTPOABMKYIIAS CWJIA MHAYKIUUA. 3aKOH AIIEKTPOMArHUTHOM
unaykuuu dapanes.

BuxpeBoe nayeKTpuyeckoe IMose. OJIEKTPOIBHKYIIAs Cujla WHIYKIUU B
IIPOBOJHUKE, ABMKYIIEMCS IMOCTYNATEIbHO B OJHOPOAHOM MAarHUTHOM MOJIE.

ITpaswuiio Jlenua.

NHAYyKTUBHOCTh.  SIBIIEHWE CaMOMHAYKIMHU. OJEKTPOJABMKYILAs  CHJa
CaMOUHIYKIIAH.

DHEprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOWCTBA M IPAKTUUECKOE IMPUMEHEHHUE: IIOCTOSHHBIE
MArHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENIb, YCKOPHUTEIU 3JIEMEHTAPHBIX
YaCTHL], UHAYKIIUOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO MyYKa MAarHUTHBIM IOJIEM.

JIMHUY UHAYKIIMU MAarHUTHOTO TIOJISL.



B3anmozencTBue AByX MPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[evicrBue cusl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHne 2IIEKTPOMArHUTHOW UHAYKIUU.

IIpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBIIKYIIEH CHIIbI MHAYKIHH OT CKOPOCTH W3MEHEHHUS
MAarHUTHOI'O IIOTOKA.

SIBieHne CaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3yyeHne MarHuTHOTO IOJISI KaTYIIKHA C TOKOM.

HccnenoBanne NeUCTBUSA MOCTOSHHOIO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanne sBIEHUS 3JIEKTPOMATHUTHOU UHAYKIIUU.

Pa3znen 5. KoseOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KON€OAHUA

Konebarensnass  cucrema. CBOOOIHBIE  MEXaHWYECKHME  KOJeOaHUS.
[Mapmonnyeckue konebanus. Ilepwon, vacrora, amrumtyna u ¢asza KojaeOaHUM.
[IpyxvHHBIM MasTHUK. MareMaTu4eCcKui MasiTHUK. Y PaBHEHUE TapMOHUYECKUX
kosneOanuii. [IpeBpalienrie sHeprun Npyu rapMOHUYECKUX KOJIEOaHUSIX.

KonebGarensubiii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
UJCAIbHOM KOJEOATeTbHOM KOHTYpe. AHAJOrUsi MEXKIYy MEXaHWYECKHUMHU U
AIEKTPOMAarHUTHEIMU KoneOanusiMu. @Dopmyna Tomcona. 3akoH CoOXpaHEHUS
SHEPrUM B HJI€ATHHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencrapiieHre 0 3aTyXxaromux KojieOaHUsAX. BBIHYKIEHHbIE MEXaHUYECKHE
kosiebanusi. Pesonanc. BeiHyX/1eHHBIE 37I€KTPOMarHuTHbIE KOJeOaHu .

Ilepemennblii  TOK. CHHycOMAANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKA. AMIUIMTYAHOE M JIEHMCTBYIOIIEE 3HAYEHUE CHJIBI TOKa M
HaIPSKEHUS.

Tpancdopmarop. [IpousBonacTBo, nepenaya U NOTpedIICHUE AIEKTPUUECKON
SHEPrur. DKOJIOTMYECKUE PUCKH NPU MPOU3BOJACTBE 3JIEKTpo3Hepruu. Kynprypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCEAHEBHON KU3HU.

TexHnueckne yYCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHME: DJIEKTPUYECKUU
3BOHOK, F'€HEPATOP MEPEMEHHOIO TOKA, TMHUU JIEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTenbHOW CHCTEMbl (MIPYKUHHBIA WU
MaTeMaTUYECKUM MasiTHHK).

Hab6toienue 3aTyxaronumx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKEHHBIX KOJICOAHUI.

Hab6mronenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS.



OcuumorpaMMbl (3aBUCMMOCTH CHJIBI TOKA W HAIPsDKEHUS! OT BPEMEHHU) AJis
AJIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHanc mpu 1OCIIENOBAaTENbHOM COEAUHEHUM PE3UCTOPA, KaTYIIKU
WHJYKTUBHOCTH M KOHIEHCATOPAa.

Mopnens TMHUY 3JIEKTpONepesadH.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TEpUO/a MalblX KOJeOaHHM Tpy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnegoBaHue nepeMeHHOro ToKa B IIENU U3 MOCIEA0BATEIbHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U Pe3UCTOopa.

Tema 2. MexanuuecKkue u 31eKmMpOMAZHUMHbIE GOJIHbL

MexaHnndeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpoCTpaHeHuss M [JJuHA BOJHBL. IlomepedyHble W MPOJOJIbHBIE BOJIHBIL.
Wutepdepentus u nudpaxius MEXaHUIECKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TeMOp 3ByKa.

DJNIEKTPOMArHUTHBIE BOJHBL. Y CIOBHSI M3JIyYEHUS JIEKTPOMATrHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, MPEJIOMIICHHUE, MOJIApU3aIus, AUPpaKiius,
unrepdeperiysi. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[[lkana 37€KTPOMArHUTHBIX BOJIH. [I[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMTBI paAUOCBA3U U TENEBUACHUS. Paguonokausi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckrue yCTpoMCTBAa W MPAKTUYECKOE MPUMEHEHHE: MY3bIKalIbHbIE
WHCTPYMEHTHI, YAbTPA3BYKOBAasl AUArHOCTHMKA B TEXHUKE M MEIMIIMHE, pajaap,
paguonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue U pacpoCTpaHEHHE MOMEPEUHBIX U MPOAOTIHHBIX BOJIH.

KoneOmromeecs: Te€10 Kak HCTOYHHK 3BYKa.

HaGmronenne oTpakeHrs U MPETOMIIEHUSI MEXaHUYECKHUX BOJIH.

Hab6monenne uarepdepenHinu u qudpakiny MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6ntonenre cBsI3W TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYAOM U
4acTOTOM KOJIeOaHUH.

HccnenoBanne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEJIOMIICHUE,
noJisipu3anus, nudpakius, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsgaMoIMHENHOE pacIpOCTpaHEHUE CBETA B
OIHOpOAHOM cpene. JIyd cBera. ToueUHBIN UCTOYHHK CBETA.



OTtpaxkeHue cBeTa. 3aKOHBI oTpaxeHusi ceera. [locTtpoeHue n3oOpakeHuil B
IIJIOCKOM 3€pKalle.

[Ipenomiienne cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCONIOTHBIN MMOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yroja MOJHOIO
BHYTPEHHET'0 OTPaKECHHUSI.

Hucnepcus ceeta. ClnoxHBIN cocTaB 6emnoro ceta. L[Ber.

Cobwupatomue u pacceuBarorniue JuH3bl. ToHkas muH3a. DokycHOE paccTosHMEe
U ONTHYEcKas cuia TOHKOW JuH3bL. [locTpoenue n3obpakeHuit B coOuparommx u
paccenBarOUX JuH3aX. QopMyra TOHKOU JIMH3BL. Y BEIUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKOU ONTHUKH.

BonroBas ontmka. Wutepdepenmms cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B WHTEp()EpEeHIIMOHHOM
KapTUHE OT JBYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Judpakuust cera. JludpakinuoHHas pemérka. YCIOBHE HAOIOACHUS
[JIABHBIX ~MAKCMMYMOB TP MaJCHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPaKIHOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHnueckne yCTpOHCTBA W NPAKTUYECKOE IPUMEHEHHUE: OYKH, JIyIa,
(oroanmnapar, NPOEKIMOHHBIA amnmapar, MHKPOCKOIl, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEUIETKA, TTOJIIPOU/I.

Jlemoncmpayuu

[IpssMONMHENWHOE PAcHpOCTPaHEHUE, OTPAKEHHE M TMPEJIOMIIEHUE CBETA.
OnTuyeckue MpuoOpHI.

[TonHOoe BHyTpeHHEE OTpakeHue. Monellb CBETOBOAA.

HccnenoBanue cBONMCTB M300paKEHU B JIMH3AX.

Mopenn MUKpOCKOIIa, TEIECKOIIA.

Habmronenne naTepdepeHiium cBera.

Hab6mronenne nudpakmum ceeta.

HaGmonenue nucriepcuu cBeTa.

[lonmydeHue creKkTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbI0 AUGPAKIIUOHHON PEIIETKY.

Hab6mtoienue nossipusaiuu cBeTa.

Yuenuueckuii oxcnepumenm, rabopamopnule padbonul

N3MmepeHue rmokasarens MpeJoMIICHUS CTeKa.

HccnenoBanue cBOMCTB M300paKEHUI B JIMH3AX.

Habmronenne nucnepcuu cBera.

Pa3znesn 6. OcHOBBI crienMAIbLHOI TEOPUH OTHOCUTEIBHOCTH



I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. 1IocTyaTel criennanbHoOM
TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTb MOXYJISI CKOPOCTH CBETA B BAKYYyME,
MIPUHLINN OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aME/IJICHUE BPEMEHU W COKpAICHHUE
JUTUHEL.

DOHeprus U UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C SHEPrUei U UMITYJIbCOM PESITUBUCTCKOM YaCTULIBl. DHEPrus
MTOKOS.

Paznen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®dotonbl. ®opmyna [lnanka cBsizu sHEepruu PoToHA ¢ €ro YaCTOTOM. DHEprus
U UMITYJIbC (DOTOHA.
Otkpeitue u uccnenoBanue Gorodddexra. Onwiter A. I'. CromeroBa. 3aK0HBI
dororddexra. YpasHenue DitHmrerHa aia pororddexra. «KpacHas rpaHuiia»

dororddekra.

Hasnenue ceeta. OnbiTel 1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue ycTpoiicTBAa M NPAKTUYECKOE IPUMEHEHHE: (POTORIEMEHT,
dboTomaTurK, coHeuHas O0arapesi, CBETOIHOI.

Jlemoncmpayuu

dotor(pdekT Ha ycTaHOBKE ¢ IIMHKOBOM IIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEITHETO poTodrpdekra.

CBeroaunoy.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHuro o -4acTHIL.
[Lmanerapnas mopens aroma. Iloctynmarel bopa. M3nydenue wu morionieHue
(GOTOHOB TpU Mepexojie aroMa C OJHOTO YPOBHS SHEPruuM Ha Apyrou. Bumwi
criekTpoB. CIEKTp YpOBHEH SHEPrUU aToMa BOJOPO/a.

BonHoBrie cBoMcTBa yactuil. Bonubl ae bpoina. KopnyckynspHO-BOITHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IIyYEHUE.

TexHnueckne YCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: CHEKTPaIbHBIN
aHau3 (CIEeKTPOCKOM), Jla3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbiTa Pesepdopaa.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HaOmonenune nuHeiiuaThiX CIEKTPOB U3Ty4EHUSI.

Jlazep.



Yyenuueckuii osxcnepumenm, rabopamophule pabonul

Habroienre muHeIaToro ceKTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKAa3bIBAIOIINE CJIOKHOCTh CTpOeHus sapa. OTKpbITHE
paaroakTuBHOCTH. OnbITH Pe3epdopaa no onpeaeneHno cocraBa paauoakKTUBHOTO
usnyuenus.  CpoiictBa  amb(a-, Oera-, ramMma-usnydeHus.  BnusiHue
PaANOaKTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. Hyknonnas monens siapa [eiizenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sigpa. M30Tomnsl.

Anbda-pacnaa. ODJEKTPOHHBIM W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaJIMOaKTUBHOIO pacnaja.

OHeprusi CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. [ledext maccel aapa.

SAnepHbie peakuuu. JleieHue u CUHTE3 €.

Snepnsiit peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBI
SAJIEPHON DHEPTETUKU. DKOJOTUYECKUE ACTIEKTHI IAEPHON SHEPTrEeTUKHU.

DOnemeHTapHbIe YacTUIIbl. OTKPBITHE TO3UTPOHA.

MeTto1bl HAOJIFOIEHUS U PETUCTPALIMU JIEMEHTAPHBIX YaCTHLI.

®dyHnaMeHTanbHblE B3auMOAeHCTBUSA. EAMHCTBO pU3nUecKkol KapTUHBI MUpA.

TexHnueckne ycTpoMCTBa M MPAKTUYECKOE MPUMEHEHHE: NO3UMETP, Kamepa
Buiibcona, simepHbIil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CuéTYnK HOHU3HUPYIOIINX YaCTHII.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (poTorpadusim).

Paznen 8. JjeMeHTBI ACTPOHOMHMH U ACTP OPU3UKH

Otanbl pa3BUTUS acTpoHoMUU. [IpuKkinaniHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHM.

Buna 3Bé3nHoro Heba. CosBe3nusi, spkue 3BE3/bI, IIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ComHeuyHas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounwk sHeprun CoiiHIA U 3BE3.
3BE3bI, X OCHOBHBIC XapaKTEPUCTUKH. JluarpamMma «CHEKTpadbHBIA KiIacc —
CBETHUMOCTB». 3BE3JIbI TJIaBHOM IOCJIEAOBATCIIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IMOCIIEIOBATEIbHOCTH. BHYTpEeHHEE CTpOoeHHE
3B€3/1. COBpEMEHHBIEC MPEJACTABJICHUS O MPOUCXOXKICHUU U 3Boitonuu CojHua u
3BE3/. DTambl )KU3HU 3BE3]I.

Mrneunsiit Iyt — nama I'anaktuka. [lonoxkenue m nemxkenue ConHua B
lNanaktuke. Tunel ranaktuk. Paguoranaktvku v kBazapbel. YEpHBIE ABIPHI B sApPAX
raJlakTHK.



Bcenennasi. Paciupenne Beenennoil. 3akon Xa06ia. Pa30eranue rajakTuk.
Teopus bosbiioro B3peiBa. PemkToBOE U3ydEeHUE.

MaciurabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HaGmronennss HeBOOPY>KEHHBIM TJ1a30M C HCHOJIb30BAHHUEM KOMITHIOTEPHBIX
MPWIOKEHUM JIJIs1 ONPEICTICHHS TTOJIOKEHHsSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3/11s1 CEBEPHOTO MOJIYIIApUS U SIPKUE 3BE3BI.

Ha6monenus B Teneckon Jlynsl, maner, Mueunoro [TyTu.

0000 ariee MOBTOPEHUE

Ponp ¢usuku u acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAITLHOM M ATUYECKOM cepax nesTeTbHOCTH YEI0BEKa, POJb U MECTO (DM3UKHU U
aCTPOHOMHUH B COBPEMEHHOW HAyYHOW KapTUHE MHpA, poJib (U3HUECKOW TEOPUH B
(GopMUpPOBaHUH NIPEACTABICHUN O (PU3HUECKON KapTHHE MHUPA, MECTO (PU3NIECKOU
KapTUHBI MHUpa B  0OIIEM psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABIEHUN O MPUPO/IE.

MesknpeaMeTHbIe CBSI3H

N3ydenune kypca ¢usuku 6a3oBoro ypoBHsa B 11 kiacce oCyiiecTBIsieTCs C
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MATEMATHUKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meoswcnpeomemuvie nonsimusi, CBSI3aHHbIE C W3YYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBICHUE, HAy4yHbIM (akT, rumore3a, (Qu3myeckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, YKCTIEPUMEHT, MOJICTTUPOBAHUE, MOJIEITh, H3MEPECHHE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPABHEHUM, TPUTOHOMETPUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPbl U MX IMPOECKLIHMH HA OCH KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
MPOM3BOHBIC DJEMEHTAPHBIX (YHKIMA, TPU3HAKA TOMO0OMS TPEYroJIbHUKOB,
OTIpeICNICHHE TUTOMIAIHU TUIOCKUX (GUryp u 00bEMa Ted.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyeOaTelnbHbIC
JIBH)KEHHUS B )KUBOW MPUPOJIC, ONITUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMYECKas CTPYKTypa TBEPABIX
TE€J, MEXaHU3MbI 00Pa30BaHUs KPUCTATUIMUECKOMN PEIIETKH, CIIEKTPAIbHBIN aHaIN3.

l'eocpagusa: ™MarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX Py,
(doTochEMKaA 3eMHOM MOBEPXHOCTH, ITPE/ICKA3aHUE 3EMIIETPSCEHU .

Texnonozcus: JNVMHUAM DJIEKTPOIIEpENAd, TEHEpPATOp IEPEMEHHOrO TOKA,
AJIEKTPOJBUTATENb, WHAYKIWOHHAS TI€Yb, pajap, PaAUONPUEMHUK, TEJIEBU30D,
anTeHHa, tenedoH, CBY-neub, NpOEKIIMOHHBIN amnmapar, BOJOKOHHAS OITHKA,
conmHevHas Oarapest.



IIJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPE/IHEI'O OBILIEI'O OBPA3OBAHUSA
OcBoenne yuebHoro mnpeamera «®duszuka» Ha ypOBHE CpeAHEro OOIIEro
oOpazoBaHusi (6a30BbI YPOBEHB) JOHKHO OOCCIEUUTH JTOCTUKEHUE CIICTYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PEe3YNIbTaThl OCBOEHUSI yueOHOTO npeameTa «Du3nKa» JOIKHBI
OTpaXkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOLIUX
TPAIULIMOHHBIM IEHHOCTSIM POCCUUCKOr0 OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
ONbITAa W OMbITA JESITEILHOCTH B IMPOLIECCE Peaau3allid OCHOBHBIX HAaIPaBJICHUM
BOCIIUTATEJIbHOW JIEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCcKOro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YJAIONIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOIro 00IEeCTBa;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYEIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPaKTAHCKOTO
0O0IIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJICHCTBOBATH C COLMAIBHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IATPHOTHYECKOT 0 BOCTIUTAHUS:

c(OPMHUPOBAHHOCTH POCCUICKOM I'pakIaHCKON UIEHTUYHOCTH, IAaTPUOTHU3MA,

LIEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBEICHHUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOpPaAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM 4YHUCJE B
JEATENBHOCTU YYEHOTI0;

OCO3HAHUE JTUYHOTO BKJIa/ia B TOCTPOCHUE YCTOMYMBOIO OYIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucymiero Gu3nIecKoi HayKe;

5) Tpy/10BOI'0 BOCTIMTAHMS:



MHTEpPEC K pas3lIMyHbIM cdepaM MNpoPecCHOHAIBHON AESTEIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOM U TEXHUKOHN, YMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3HKY HA TPOTSHKEHUN BCEH KU3HH,

6) 3K010rM4ecKOro BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh DKOJIOTUYECKONW KYJIbTYPbl, OCO3HAHHE TJIOOATHLHOTO
XapakTepa dKOJIOTHICCKUX TPoOIIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUN B OKPYIKAIOIIEH CpeJle HA OCHOBE
3HAHHUS LeJIed YCTOMYUBOIO Pa3BUTHS YEJIOBEUECTBA,

paciiupeHue OIbITa JSATEIHPHOCTH HKOJIOTMYECKON HaMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM MO (U3HKE;

7) eHHOCTH HAYYHOT 0 TIO3HAHMS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JEATeIhHOCTH, TOTOBHOCTh B IIPOIIECCE
H3ydeHUsT GU3UKHN OCYIIECTBIIATH MPOCKTHYIO M UCCIIEAOBATEILCKYIO NeATCILHOCTD
WHIMBUIyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YueOHbIe 1eiicTBUSA
ba3oBrble 1oruyeckue 1eMcTBUA:
CaMOCTOATENIbHO  (OPMYJIHMPOBAaTH M aKTyaIM3UpPOBaTh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIpeNeNsITh LEAH JEesATeNIbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUH HUX
TOCTUKEHMS;
BBISIBIATh 3aKOHOMEPHOCTM M NPOTHBOPEYMsI B  PacCMaTpUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThiBaTh IUIAH pelIeHUs NpoOJEMBbl C YYETOM aHaIM3a UMEIOLIUXCS
MaTepuaibHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OIICHUBATh PUCKHU TIOCTICICTBUH JAESITEIbHOCTH;
KOOPAMHUPOBATH U BBHITOIHATH PA0OTY B YCIOBUAX PEATBHOTO, BUPTYAJIHLHOTO
1 KOMOMHHUPOBAHHOT'O B3aMMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIEM.
Bba3oBrble ucciieoBarebCKHe 1eiCTBUA:
BJIaJIETh HAyYHOM TEPMHHOJIOTHEH, KIIOUEBBHIMHU MOHITHSIMH M METOJaMHU
(du3nyecKoil HayKu;
BJIaJIeTh HaBbIKAMH Y4€OHO-HCCJIEI0BATENIbCKON U MPOEKTHOM J1eSITeTbHOCTH
B 00J1aCTH (DU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY



METOJIOB pEIIECHUs 3a1ad (PU3NYECKOr0 COACPKAHUS, MPUMEHEHHIO pPa3IU4HbIX
METOJI0B ITO3HAHUS;

BJIAQJ€Th BHUJIAMHU JCSATEIBHOCTH IO TOJYYEHHIO HOBOI'O 3HAHMS, €ro
UHTEpIpPETAluy, MPeoOpa3oBaHUI0 M NPUMEHEHUIO B PA3JIUYHBIX Y4eOHBIX
CUTYyalHsIX, B TOM YHCJIE IPU CO3[JaHUU Y4E€OHBIX TPOEKTOB B 00JACTH (PUBUKHU;

BBISIBIIATh IPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyaJM3UpOBATh 3a/]ady,
BBIJIBUTATh THIIOTE3Y €€ peIEHUs], HAXOAUTh apryMEHTBHI JIJIs 1OKA3aTeJIbCTBA CBOMX
YTBEPKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

AHAIN3UPOBATH TIOJYYEHHBIE B XOJA€ pELIECHHS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTb U (POpPMyIUpOBAaTH COOCTBEHHBIE 3aJaudl B 00pa30BaTEIIbHOM
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUYEHUU (PU3BUKY;

JIaBaTh OLIEHKY HOBBIM CUTYAalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HAaHUS 1O (U3MKEe B MPAKTHUECKYIO O0JIaCTh
AKU3ZHENEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HbIX MPEAMETHBIX 00JacTei;

BBIIBUT'aTh HOBBIE UJIEH, NIpEJIaraTh OPUTMHAIBHBIE TOAXObI U PELLICHHUS;

CTaBUTh POOJIEMBI U 33]]a4H, TONYCKAIOLIUE ANbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ undopmanmneii:

BJIQ/IETh HaBBIKAMU MOJy4YeHUs MH(MOpMAIMU (PU3NYECKOr0 COJEepkKaHUS U3
UCTOYHHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATH ITOMCK, aHaju3,
CHUCTEMAaTH3alMI0 M HHTEPIpeTalni0 MHPOpMalMU pa3IMyHbIX BUIOB U (opm
pEe/ICTAaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJb30BaTh  CPENCTBA  MH(POPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTMI B PEUIEHUU KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX
3a71a4 ¢ coOM0IeHneM TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHrsi, MPaBOBbIX M ATHYECKHMX HOPM, HOPM HH(OpMalMOHHON
0e30I1acHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAECpPKAHMS B pa3IM4YHBIX (opmaTax ¢
y4€TOM Ha3HAYeHUs] MH(QOpPMAIMU U LEIEBOM ayJUTOPUH, BHIOUPAs] ONTUMAIbHYIO
(dopMy NpeacTaBIeHUS U BU3yJTU3ALIMH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYILECTBJISITh OOILIEHUE Ha YPOKaxX (PU3UKU U BO BHEYPOUHOU JESATEILHOCTH;
pacrno3HaBaTh MPEANOCHUIKA  KOH(QIMKTHBIX CHUTyallMd W  CMsI4aTh
KOH(DITUKTHI;
pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3pEHHUs C MCIOJIb30BAaHHUEM
S3bIKOBBIX CPEJICTB;



MIOHUMAaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaIbHON
paboTHI;

BBHIOMpaTh TEMAaTHUKY W METOJbl COBMECTHBIX ACHCTBUM C yd&TOM O0OIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJA0r0 YieHa KOJJICKTHBA,;

NPUHUMATh UEJIM  COBMECTHOW  JESATEIbHOCTH, OPraHW30BbIBaTH U
KOOPJIUHUPOBATh JCUCTBUS MO €€ JOCTH)KECHHUIO: COCTaBJISITh IUIAH JICMCTBUMU,
pacupenensTh poiau ¢ Y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pe3YJIbTaThl
COBMECTHOU pabOThI;

OILICHMBATh KAYECTBO CBOETO BKJIAJ[a M KAKIOTO y4aCTHUKA KOMAaH bl B OO
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OLEHUBAaTh WJAEU C IO3MIUUA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYNMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B Pa3IUYHbBIX
CUTYaIHsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHUE, OBITh WHUITUATUBHBIM.

PeryasiTuBHbIe YHUBepPcAJIbHbIE yUeOHbIE el CTBUS
Camoopranmzanmsi:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATEIBHYIO JIEATEILHOCTh B 00JIACTH
GU3MKM W aCTPOHOMHH, BBISIBIATH MPOOJIEMbl, CTaBUTh U (HOPMYIHUPOBATH
COOCTBEHHBIC 3aJ]a4H;

CaMOCTOATEIBHO COCTABJIATh IUIAH PEIIEHUS PACUETHBIX M KAYECTBEHHBIX
3aj/1a4, TJIaH BBIMOJHEHUS MPAKTUYECKON pabOThl C YI4ETOM UMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacmupsTh paMKi Y4eOHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOUTECHUN;

JieNaTh OCO3HAHHBIM BBIOOp, aprymMeHTUpoBaTh e€ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHNUE;

OILICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABJICHUIO JSPYIULIHUU B 00JaCTU
(U3HUKHU, TTOCTOSTHHO TIOBBITIIATH CBOM 00Pa30BaTEIbHBINA U KYIbTYPHBIH YPOBCHD.

CaMOKOHTP0/1b, IMOLMOHAJIbHBIH HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallMsSIM, BHOCUTh KOPPEKTHBBI B JEATEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh ~ HABbIKAMM  TO3HABATEIBHOM  peQeKCMHU  KaK  OCO3HAHUS
COBEpIIAEMBIX JEHUCTBUA W MBICIUTEIBHBIX MPOLECCOB, HX PE3yJbTaTOB U
OCHOBaHUM;

UCIIO0Ib30BaTh MPUEMBI peIICKCUU JJISI OIIEHKH CUTYyallMu, BIOOpPA BEPHOIO
peLICHHUS;

YMETh OLIEHMBATh PUCKHM W CBOEBPEMEHHO IPUHHMATh PELICHUS MO HX
CHIKCHUIO;



NpUHUMATh MOTHBBI W apryMEHTHl JPYTUX TMpPU aHAJIU3€ pe3yJIbTaTOB
NEeATENbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOM HEIOCTAaTKU U JJOCTOMHCTBA;

NpUHUMATh MOTHBBI W apryMEHTHl JPYTUX TMpPU aHAJIU3€ pPe3yJIbTaTOB
NEesTEeNbHOCTH;

MpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OUTUOKHU.

B npouecce 1OCTHKEHUSI IMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IIPOrPaMMBI 10
dbuzuke 1 YpOBHS CpeaHero oOmiero o0pazoBaHUs Yy  OOYYaromIMXcs
COBEPIIEHCTBYETCS AMOLIMOHAJIHBIN WHTEJUICKT, MIPEOIararomuni
c(hOopMUPOBAHHOCTb:

CaMOCO3HAHMS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHME, BUJIETh HAMpPAaBJICHUS Pa3BUTUSI COOCTBEHHON SMOIIMOHATBHOMN c(epsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpEryJUPOBAHMS, BKJIIOYAIOLIEr0 CaMOKOHTPOJb, YMEHHE NPUHHUMATh
OTBETCTBEHHOCTb 3a CBOE TIIOBEJIEHHE, CIOCOOHOCTh aJanTUPOBaThCAd K
AMOITMOHAIILHBIM U3MEHEHUSM U TIPOSIBIISITh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBALMH, BKIIIOUYAKOLIEH CTPEMIICHHE K JTOCTHMIKEHHIO LIENH U
yCIexy, ONTUMHU3M, HWHHUIWATHBHOCTb, YMEHHE JACHCTBOBATH HCXOIS M3 CBOMX
BO3MOKHOCTEH;

HMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAILHOE COCTOSTHUE
OpYTMX, YYUTBIBATb €ro MpPH OCYIIECTBICHUU OOILIEHHS, CHOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COILIMATTLHBIX HaBBIKOB, BKITIOYAIOIIUX CIIOCOOHOCTh BBHICTPANBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUThCS, TPOSBIISATh UHTEPEC U pa3periaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIbTATBI

K xonity o6y4yenus B 10 kj1acce npeiMeTHbie pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOLIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha IpUMEpax pojib U MecTO (U3UKH B (HPOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUUECKOH 1EATEIbHOCTH JIFOIEH;

YYUTBHIBATh TPAHUIBl TMPUMEHEHHS] M3YyYCHHBIX (U3NUECKUX MOJENEeH:
MarepualibHasl TOUYKa, MHepIUalbHas CUCTEMA OTCU€Ta, a0CONMIOTHO TBEPAOE TEIIO,
UCaTIbHbIA ra3, MOAEIU CTPOCHMS T'a30B, KUJIKOCTEH M TBEPIBIX TE€J, TOUEUHBIH
ANEKTPUIECKUI 3aps/] pU PeIeHUH PU3NIECKUX 3a7a4;

pacrno3HaBaTh (pU3MYECKue SBJICHUS (MPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYISIPHO-KHHETUYECKOW TEOPUU CTPOCHHS BEIIeCTBa U
AJIEKTPOJMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEIHOE IBH)KEHUE,
CBOOOJIHOE MAjIeHHE TeJI, IBUKEHHE MO OKPY>KHOCTH, MHEpIUs, B3aUMOEICTBHE
Ten, nuddysus, OpOyHOBCKOE ABUKEHUE, CTPOECHUE KUAKOCTEH M TBEPABIX Tell,



U3MEHEHHE 00bEMa Tell MPU HarpeBaHUM (OXJIaXKIEHUH), TEIIOBOE PaBHOBECHE,
UCIIApeHHe, KOHJCHCAIMs, IUIABJICHUE, KPUCTAJUIM3AIMs, KUIIEHUE, BIAXXHOCTb
BO3/yXa, MOBBIIICHUE JABJIEHUS ra3a INPH €ro HarpeBaHHHM B 3aKPBITOM COCYIE,
CBSI3b MEX]ly MapaMeTpaMU COCTOSIHMS Ta3a B M30IpoLeccax, JIEKTpu3alus Ted,
B3aMMO/ICVCTBHE 3aPs/I0B;

ONKCHIBATh MEXAHWYECKOE IBUKEHUE, UCIOJIb3Ys (U3MUECKUE BEITUYHHBI:
KOOpAMHATa, IyTh, INEPEMEIIEHHUE, CKOPOCTh, YCKOPEHHME, Macca Tena, CUJa,
UMITYJIbC TE€Jla, KWHETUYECKas dHEprus, MOTCHIMAIbHAS DHEPrusi, MEXaHHuecKas
paboTa, MexaHW4YecKas MOIIHOCTh; MPHU ONUCAHWW TPABWIBHO TPAKTOBATh
(Gu3MUeCKUil CMBICT MCIOJIB3YEMbIX BEJIWYMH, WX OOO3HAUYECHHUS] M €IUHHULIBI,
HaxoJauTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYI0 BEIMUUHY C JAPYTUMHU
BEJIMYMHAMU;

ONKCHIBATh H3YYEHHBbIE TEIJIOBbIE CBOWMCTBA TEJ W TEIUIOBBIC SIBJICHUSA,
UCIIONBb3ysl (U3WYECKHME BEIUYMHBI: JaBJICHUWE Tas3a, TeMIeparypa, CpeIHss
KMHETHYECKasi HEPrusi XaOTHUECKOro JBUKEHUS MOJIEKYJ, CpeAHEKBaIpaTHUHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsSI 3HEprus, pabora rasa,
KO3((PUIIMEHT TMONEe3HOr0 JEHCTBUSA TENJOBOrO JBUTATENs; MpPU OMNHCAHHUH
NMPAaBWIBHO TPAaKTOBaTh (PU3WYECKUM CMBICT HCIOJNBb3YEMBIX BEJIMYUH, WX
0003HAaYEHUs1 W E€OUHULBL, HAXOAUTh (OPMYNbI, CBA3BIBAIOLIME JAHHYIO
(bu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYMHAM;

OINKCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U AJIEKTPUYECKHE
sBJICHUS (ITPOIIECCHI), UCTIONB3YS (PU3UUYECKUE BEIMUMHBL: AJICKTPUUECKHUM 3aps/l,
AJIEKTPUYECKOE TOJIe, HANPSKEHHOCTH MOJIs, TOTEHI[MA, Pa3HOCTh MOTEHIIUAJIOB;
Opy ONHMCAHUM TMPABWILHO TPAKTOBaTh (PU3MYECKU CMBICT HCHOJb3yEeMbIX
BEIMYMH, WX OOO3HAYEHWS W EIWHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINC
JTAHHYIO (PU3UYECKYIO BEJIMYMHY C IPYTUMHU BEJIMYUHAMU;

aHATM3MPOBATh (DU3MUECKHUE MPOLECCHl U SBICHUS, HUCIONB3YS (U3NUECKUE
3aKOHBI M MPUHLMIBL 3aKOH BeceMUpHOro tarotenus, |, |1 u |1l 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHWYECKOM SHEPruH, 3aKOH COXPAHEHUs HMIYJbCa,
MPUHITUIT  CYMEPIIO3UIIMNA CHJI, TPUHITAIT PABHOMPABUS HWHEPIHAIBHBIX CHCTEM
0TCuY€Ta, MOJEKYJISPHO-KMHETHUECKYI0 TEOPHIO CTPOCHHUS BEIIECTBa, Ta30BbIC
3aKOHBI, CBA3b CPEJIHEW KMHETUYECKON 3HEPrUM TEIUIOBOrO JABMKEHUS MOJEKYI C
a0COJIIOTHOM TEeMIEpaTypoi, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
ANIEKTPUYECKOrO 3apsja, 3akoH KyinoHa, Hpu 3TOM paszauyarh CIOBECHYIO
(hOpMYIHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHULBI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIHITBI ICHCTBHUS MAIIIWH, IPUOOPOB M TEXHUUECKHUX
YCTPOMCTB; pa3ivyarh yCIOBUS UX OE30MAaCHOIO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HH,



BBIMOJIHATh JKCHEPUMEHTHl 1O HCCIECIOBAaHUIO (PU3MUECKUX SBJICHUN U
IPOLECCOB C HCIHOJB30BAaHUEM IIPSIMBIX U KOCBEHHBIX WM3MEPEHUMN, INPU 3TOM
dbopmynMpoBaTh MpoodsieMy/3aady U TUIIOTE3y YU4E€OHOT 0 HKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MIPEJIOKEHHOT0 000pYI0BaHus, IPOBOAUTH OMBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYILECTBJISITh NMPSIMbIE U KOCBEHHbIC U3MEpPEHUsl (PU3NYECKUX BEIUYUH, IIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEpPEHUs M MCIOJIb30BATh H3BECTHBIC
METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHNU;

UCCIIEZIOBATh  3aBHUCHUMOCTH  MEXIy  (U3MUYECKHUMHM  BEIMYMHAMH  C
UCIOJIb30BAHUEM MPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(GuKCHpOBaThH pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH (PU3NUECKUX BEIMYMH B BUJIE
TabIuI ¥ rpadUKOB, NENaTh BHIBOBI 10 PE3yJIbTaTaM MCCIEIOBAHMUS;

co0JIr0/1aTh MpaBuiia OE€30IIaCHOrO TPyAa IpU IMPOBEIECHUU HCCIEIOBAaHUM B
pamMKax yd4eOHOro 53KCIEPUMEHTa, Y4EeOHO-HCCIIENOBAaTENbCKOM W IMPOEKTHOU
JESITEIbHOCTU C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000py0BaHHUS;

pelarb pacy€THbhIE 3aJayd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCHOJIb3Ys PU3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 33JauM
BbIOMpATh (DPU3MUECKYIO MOJENb, BBIICIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEoOXoAuMbIe JUIsl €€ pelleHUs, MPOBOAUTh PACUEThl U OLIEHUWBATh PEaIbHOCTD
NOJIYY€HHOI'0 3HAUYE€HUS (PU3NYECKON BETMUHUHBL

pelaTh KA4EeCTBEHHBIE 3aJa4M: BBICTPAUBATh JOTMYECKH HEPOTUBOPEUNBYIO
LENOYKY PacCYXICHHI C ONOpOM HAa M3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuzndecKue sIBJICHUS,

UCIOJIb30BaTh MIPU PEIICHUH YU€OHBIX 33/1a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUU Ul MOMCKA, CTPYKTYPUPOBAHUS, UHTEPHPETALMM U IPEICTaBICHUS
y4eOHOM M HAy4YHO-TIONYJASPHOW HH(POpPMAIUMHU, TMOJYYEHHON W3 pa3IMYHbIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOJIy4aeMyI0 HH(O PMALINIO;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BICHEHHE MPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUSA 110 (PU3HKE B IOBCETHEBHOW KU3HU JIJIS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ OpudopaMu U TEXHUYECKUMU
yCTPOWCTBAaMU, JUIsl COXPAHEHUs 3[0POBbSl U COOJIIOJEHUSI HOPM 3KOJIOIMUECKOI0
MOBEJICHUS B OKPYXKAIOIIEH CPENE;

paboTath B TIpyNNe C BBINOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYMIbl, PAIMOHAIBLHO paclpeAeisITh OO0S3aHHOCTU U
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJ€KBATHO OLEHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PELICHHE pacCMaTpruBaeMoil MpoOIeMbl.



K koniy o0ydyenus B 11 kiiacce npeMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y OO YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MECTO (PU3UKKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpa, B Pa3BUTHUU COBPEMEHHON TEXHHUKU U
TEXHOJIOTHH, B MPAKTHUYECKOW NESATEIbHOCTH JIOJIEH, LETOCTHOCTh M €IMHCTBO
¢dbuznuecKor KapTUHBI MUPA;

VUUTHIBATh TPAHUIIBI TMPUMEHEHUS W3YyYEHHBIX (U3MUECKUX MOJIETCH:
TOYEYHBIN DJIEKTPUYECKUHN 3apsfl, Jyd CBETA, TOUCYHBIM UCTOYHUK CBETA, sICpHas
MOJIETTb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO s/ipa MpU peuieHudu (HU3HIECKUX
3ajay;

pacmno3HaBaTh (pU3MYECKUE SBJICHUS (MPOIECCHI) U OOBSICHITh MX HA OCHOBE
3aKOHOB AJICKTPOJUHAMUKHU W KBAaHTOBOW (PU3UKH: JIEKTPUUECKAS TPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MarHUTHOE JIEWCTBHS TOKAa, B3aUMOJICUCTBHE
MAarHuTOB, JJICKTPOMAarHWUTHAsE WHAYKIUSA, JCHCTBHUE MArHUTHOIO TOJs Ha
IPOBOJHUK C TOKOM M JIBIXKYIIMMCS 3apsll, JEKTPOMArHUTHbIE KOJEOAHUS U
BOJIHBI, MPSIMOJIMHEMHOE paclpOCTPAHEHHUE CBETA, OTPAKEHHUE, MPEIOMIICHHUE,
uHTeppepeHuns, audpakuus W MOOoJIpU3alus CBETa, JUCIEPCUSl CBETA,
dotoanexkrpuueckuii 3pdekt (PpororddekT), cBeTOBOE MaBlIeHUE, BOSHUKHOBEHUE
JMHEHYaTOro CIEeKTpa aroMa BOAOPOAA, €CTeCTBEHHAas U MCKYCCTBEHHas
PaauOaKTUBHOCTE;

ONMUCHIBATh W3Y4YEHHBIE CBOMCTBA BeElIECTBA (IEKTPUUYECKUE, MArHUTHBIC,
ONTUYECKHE,  AJIEKTPUUYECKYID  MPOBOAMMOCTh  pa3lIMYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJICHUS (TIPOIIECCHI), HMCTONB3YS (U3HUYECKUE BEIUYUHBI:
ANEKTPUUECKUI 3apsll, CHJIa TOKA, AJIEKTPUUYECKOE HAMPSIKEHUE, DJIEKTPUUYECKOe
COINPOTUBIJICHHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIIKYINAS CHia, padoTa TOKa,
UHIYKIIMS MarHUTHOTO Mo, cwia Ammnepa, cuia JlopeHua, MHAYKTHUBHOCTb
KaTyIlKU, SHEPrus HJIEKTPUYECKOr0O M MArHUTHOrO MOJEH, MEPHOoJ M YacToTa
KonebaHuii B KoiebaTeabHOM KOHTYpe, 3apsi W cujla TOKa B IPOLECcCe
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KojeOaHuil, (QOKYyCHOE pacCTOSHHE W
ONTHYECKas CWJIa JIMH3BI, TIPU OMHCAHWUHU TPABUIHHO TPAKTOBATh (HU3HUCCKHUI
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUCHUS W EIUHUIIbI, YKa3bIBaTh
(bopMYyJIbI, CBSI3BIBAIONINE TAHHYIO (DU3NYECKYIO BEJIMUUHY C APYTMMU BEJIMUYUHAMU;

OMUCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
¢dbusznyueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, DHEPrus U UMIYJbC (HOTOHA, IEPUOJI TIoJIypacnaja, SHEPrus CBsI3U
aTOMHBIX SiFIep, TPH OMHCAHUU TMPABUIBHO TPAKTOBATh (U3UUYECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs U E€IUHHUIIBI, YKa3bIBaTh (HOPMYJIbI,
CBS3BIBAIONIME JAHHYIO (PU3WYECKYIO BEIMYMHY C JIPYTUMH BEITUYMHAMHU,
BBIYHCIISAITh 3HAUCHUE (PU3NUECKON BEJTMYHHBL



aHAIM3UPOBATh (PU3MYECKUE TMPOIIECCHl U SIBJICHUS, WCIONb3Yysd (PU3NYECKHE
3aKOHBI W MPUHIUIIBL: 3aKOH OMa, 3aKOHBI TIOCTIEI0BATENHLHOTO U MapaJLIEIHLHOTO
COCAMHEHUSI NPOBOJHUKOB, 3akOoH Jlxkoyns—JleHla, 3aKOH 3IEKTPOMATHUTHOM
WHYKIIMH, 3aKOH MPSMOJIMHEHHOT0 paclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHEHHWE ODWHIITEHA Wi Porodddekra,
3aKOH COXPAaHEHUSI SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHHS
ANEKTPUUYECKOr0 3aps]a, 3aKOH COXPAaHEHMsI MAcCOBOIO 4YMCIa, mocryiarsl bopa,
3aKOH PaJIMOAaKTUBHOIO paclajia, Mpy 3TOM pa3linyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHUE U YCIOBUA (TpaHUIlbI, O00JIACTH)
IPUMEHUMOCTH;

OIpEAEIIATh HANPABJICHUE BEKTOPA UHAYKIMM MATHUTHOT'O OJII TPOBOJAHUKA
C TOKOM, cuJjibl AMrepa u cuiibl JIopeHiia;

CTPOUTh M OIUCHIBATH H300paKeHHE, CO37aBaeMoO€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH301;

BBITIOJTHATh JKCIEPUMEHTHl 10 UCCIENOBAHUIO (DU3UUYECKUX SIBIICHUU W
MIPOLIECCOB C HCIOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHUH: IMPH 3TOM
dbopmynMpoBaTh MpoodieMy/3aa4y U TUIIOTE3y Y4€OHOr 0 HKCIIEPUM €HTa, COOMpPaTh
YCTaHOBKY U3 MPEJIOAKEHHOr0 000pYI0BaHus, IPOBOAUTH OMBIT U (POPMYIUPOBATH
BBIBO/IHI;

OCYIIECTBJIATH MPSMbIE U KOCBEHHBIC M3MEPEHUS (PU3UUECKUX BEIUYWH, TIPH
ATOM BBIOMpAaTh ONTUMAIBHBIA CHOCOO WM3MEPEHHS M HMCHOJIb30BATH W3BECTHBIE
METO/IbI OLICHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCIIeIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYNH C UCTIOIb30BAHUEM MPSIMBIX
U3MEpPEHU: TpPU ATOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHUPOBATh PpPE3YJIbTaThl
MOJTYYCHHON 3aBUCHUMOCTH (PU3NYECKHX BEJIMYWH B BHUAEC TaOMMI] U Tpadukos,
JIeNIaTh BBIBO/BI MO pe3yJIbTaTaM UCCIEI0BaHUS,

co0o1aTh MpaBuiia OE€30MacHOr0 TPyAa MpU MPOBEICHUU HCCIEIOBAaHUN B
pamMKax ydeOHOTO DJKCIEPUMEHTa, Yy4eOHO-HCCIICOBATEIHCKON W IMPOCKTHOU
JESITENbHOCT C MCMOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U JTAOOPATOPHOTO
000pyI0BaHuUS;

pemarth pacy€THbhIE 3alauyd C SBHO 3aJaHHOM (PU3HYECKON MOJIENbIO,
UCIOJIb3yd (PM3MYECKHE 3aKOHBI U MPUHLIUIBI, HA OCHOBE aHAJIM3a YCIIOBUA 3a7a4H
BbIOMpATh (DPU3MUECKYIO MOJENb, BBIIEIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEOOXoAUMbIE Ui €€ pellieHUs, MPOBOAUTHh PAaCUEThl U OLIEHUBATh PEAIbHOCTD
NOJIYYEHHOI'O 3HAUYEHUS (PU3HMUECKOW BETMUUHBI;

peliaTh Ka4eCTBEHHBIE 33/]Ja4M: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUNBYIO
LEMOYKY PACCYXKJICHUH C OMOPOW HA HW3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznYecKue sIBJICHUS,



UCIOJIb30BaTh IIPU PEIIEHUH YU€OHBIX 33/1a4 COBPEMEHHBIE HH()OPMAILIMOHHBIE
TEXHOJIOTUHU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUHA U IPEACTABICHUS
y4eOHOM W Hay4YHO-IONYJSpPHOM HMH(POpMalMH, MOJYYEHHOW W3 pa3IuYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATh MOJy4aeMyI0 HHPOPMAIIHIO;

OOBSICHATh MNPUHUMUIIBI JEHCTBUA MAalIUH, NPUOOPOB U TEXHUYECKHX
YCTPOWCTB, pa3inyarh YCIOBUS UX O€30MAaCHOr0 HUCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

MPUBOJIUTH MPUMEPHI BKJIaZa POCCUUCKUX U 3apyOEkKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUl;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 110 (PU3UKE B MOBCEIHEBHOM >KU3HU JIS
obecrieueHusi 0OE€30MaCHOCTH MPH OOpaIleHUHd ¢ TpubopaMu M TEXHUUYECKHUMHU
YCTPOWCTBAaMU, JUIsl COXPAHEHMs 3[J0POBbSI U COOJIIOJEHUSI HOPM JKOJIOIMUECKOIO
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

paboTath B TIpyNNe C BBINOJIHEHUEM pA3JIMYHBIX COLMAIBHBIX pOJEil,
IUIAHUPOBATh pPabOTy TPYIIbI, PAlMOHATIBHO paCHpEeAessiTh OOS3aHHOCTH H
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalUsX, al€KBaTHO OLIEHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEUICHUE pacCMaTpruBaeMoil MpoOIeMBbl.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosau4yecrBo yacos DJIeKTPOHHbIE
Ne i/ HaumenoBaHnune pasiesnoB H TeM NPOIrpaMMbl Konrpo Tpakru (unpposric)
Bcero | JabHbIE yeckue o0pa3oBarTe/bHbIE
padoThI padoThI pecypcsl
Paznen 1. DU3UKA U METO/Ibl HAYUHOT' O ITIO3HAHUSA
bu6moreka [IOK
1.1 du3rka ¥ METObI HAYYHOT'O TIO3HAHUS 2 0 0 httos://m.edsoo.ru/741bf72
Hroro no pazueny 2
Paznea 2. MEXAHUKA
bub6morexa IIOK
2.1 K 5 0 0
AHeMaTia https://m.edsoo.ru/7f41bf72
bub6moreka [JOK
22 Hlunamitca ! 0 0 https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
2.3 6 1 1
SAKOHBI COXPANEIHS B MEXAHIKe https://m.edsoo.ru/7f41bf72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/IUHAMUKA
. bu6mmoreka [JOK
1 - 1
3 OCHOBBI MOJIEKYJISIPHO-KWHETHY €CKOW TEOPUU 9 0 httos: //m.edsoo.ru/7fA1bf72
bubmumoreka [IOK
3.2 10 1 0
OCHOBbI TEPMOHHAMHKH https://m.edsoo.ru/7f41bf72
3.3 ArperaTtHbie cocTosiHUS BerecTBa. Da3zoBbie mepexoibl 5 0 0 bubmiorexa TIOK

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



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

Uroro no pazneny 24
Paznen 4. JJEKTPOJJUHAMHUKA
bub6moreka [JOK

41 DIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
4.2 ITocTostHHBIN ANIEKTpUUECKUM TOK. TOKM B pa3IMUHBIX Cpeaax 12 ng;;;fgjogzﬁ £41bF72

Hroro no pasaeny 22

PezepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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

11 KUIACC

KosmnyecTBo yacoB DJIeKTPOHHBIE
Ne ni/m HaumenoBanune pasienoB H TeM NPOIrpaMMbl Beero Jlf::;z ° 1:(11’:;" f:;l:)i);o;al:;)]b“me
padoThbI padoThI pecypcsl
Paznen 1. JIEKTPOJIUHAMMUKA
1.1 MarauTHOE 1oJie. DJIeKTpOMarHuTHasT MHIYKITUS 11 1 3 ngjﬁ;fg:ogzﬁ £41097c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHr4ecKre U JIEKTPOMarHUTHbIC KOJICOaHMS 9 1 1 E’[I:[?SJI/I//I;T:;(:OErOu}; £41697c
2.2 MexaHnueckue 1 3JIEKTPOMarHuTHbIE BOJHBI 5 1 0 ngﬁ;&fgfogzﬁ £41c97c
bubmuortex K
23 Omrmika 10 0 3 httgg//r?w.eed:og 8/7f41097c
Hroro no pasaeny 24
Paznen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
3.1 OCHOBBI CIICIMAIBHON TEOPUH OTHOCHTEIIbHOCTH 4 1 0 E::E;;I;T:;(:ogz}i £41697c
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJeMeHThI KBAaHTOBOM ONTUKU 6 0 0 bubmorexa [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
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https://m.edsoo.ru/7f41c97c

bu6morexa IIOK
4.2 Crpoeue atoma 4 https://m.edso0.ru/7f41c97¢
but6moreka [JOK
4, A
3 TOMHO® A2pO > https://m.edsoo.ru/7f41c97c
Hroro no pasnemy 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKH
but6moreka [JOK
5.1 C) 7
JIEMEHTBI aCTPOHOMHH H aCTPO(U3UKH httos://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUE
bubmumoreka [IOK
6.1 000 4
Otobuwaioee HoBTopenHe https://m.edsoo.ru/7f41c97c
6.2 HToroBeie KOHTPOJIBHBIC paOOTHI 2 .
Wroro no pazneny 6
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 70



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

HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsauyecTBO 4acoB DJIeKTPOHHBbIE
Ne Tema ypoka Kontpo | IDIpaktn | Hara uuppossie
n/n Bcero JIbHBbIE YeCKHue H3y4YeHUsA 06pasoBaTeanue
padoThI padoThI pecypchbl
1 ®usnka — Hayka o npupoje. Hayunbie MeToabI 1 0 0 bu6moteka [IOK
MO3HAHUS OKPY’KAIOIIET0 MUPa 04.09.2023 | https://m.edsoo.ru/ff0c32e2
P
2| conpommot et apmmn wtpn ) 0 0 buGmorexa [1OK
P - Hay P P, 08.09.2023 | https:/m.edsoo.ru/ff0c33e6
MPAKTHYCCKOM eI TEIIPHOCTH JIFOCH
Mexannueckoe npukenrue. OTHOCUTEILHOCTE
3 MEXaHUYECKOr' o ABIkeHus. [1lepeMmerenue 1 0 0 bubmorexa TIOK
A - epevettt ’ 11.09.2023 | https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE
4 PaBHOMEpPHOE MPAMOINHENHOE ABMKEHUE 1 0 0 bubmiorexa TIOK
p p A 15.09.2023 | https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE NPSIMOJIMHEUHOE IBUKEHIE 1 0 0 bubmorexa HOK
yerop p g 18.09.2023 | https://m.edsoo.ru/ff0c372e
6 CBoOonHOE nazeHue. Y CKOpeHre CBOOOAHOTr0 1 0 0 bu6moreka [IOK
HaaeHus 22.09.2023 | https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe nuxenue. J{Buxxkenue 1 0 0 bubmumoreka [IOK
MaTePHAILHON TOYKH 11O OKPYKHOCTH 25.09.2023 | https://m.edsoo.ru/ff0c3ada
[IpuHIIMT OTHOCKUTENBEHOCTH [ amues.
8 HNueprmmansasie cuctemsl oTcuera. I1epBoIil 3aK0H 1 0 0 bubmorexa HOK
pit - HeP 29.09.2023 | https://m.edsoo.ru/ff0c3be8

HrroTona



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [IpyHIun cyneprno3unum Cuil.

9 Bropon 3akon HrrotoHa qJ1st MaTepruaIbHOW bubmiorexa TIOK
P s P 30.09.2023 | https://m.edsoo.ru/ff0c3be8
TOYKH
10 Tperun 3akoH HproTOHA A1 MaTepraIbHBIX bu6mmoreka [JOK
TOYEK 02.10.2023 | https://m.edsoo.ru/ff0c3be8
1 3aKoH BceMUpHOro TAroTeHus. Cuia TSxKECTH. bu6moTteka [JOK
[lepBas kocMu4ecKkasi CKOPOCTb 06.10.2023 | https://m.edsoo.ru/ff0c3d00
but6moreka [JOK
12 C .3 I'yka. B
f71a YUPYFOCTH. SAKOH 1 yKd. BeC Tena 09.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpeaus. Kosdpdbunuent tpenunsa. Cuna
13 com OTII:/)IBJ'ICHI/ISI I (11)/1(1) BLI[/I)KGHI/II/II) Tena B KHAJAKOCTH bubmorexa LHOK
p P A 13.10.2023 |  https:/m.eds00.ru/ff0c3f76
WU ra3e
[TocTynarenbHOE ¥ BpalaTelbHOE IBHKCHHE
14 a0CoIIOTHO TBEPAOro Tena. MomeHT cuiibl. I1medo Eubmorexa HOK
A ' . ' 16.10.2023 | https://m.edsoo.ru/ff0c41a6
CWIIBL. Y CIIOBHSI pABHOBECHS TBEPAOTO Telia
HNMnynbc MaTepuaIbHOM TOYKH, CHCTEMBI
15 MaTepHAIbHEIX ToUeK. IMITyIIbC CHIBL. 3aKOH bubmotexa LHOK
p P OMIY ' 20.10.2023 | https://m.edsoo.ru/ffoc43d6
COXPaHEHUs UMIyJIbca. PeakTHBHOE JBUIKCHUEC
Pabota u morHocTh cuiibl. Kunernueckas
16 3HEprus MaTepuaabHONR Toukd. Teopema 00 bubmiorexa [OK
P P Ot 1 eOP 23.10.2023 | https://m.edso0.ru/ff0c4502
W3MEHEHUH KHHETUYECKOW dHEPruu
[TorenunanbHas sueprus. [lorenmansHas
17 SHEPrus ynpyro 1e(GopMupOBaHHOH MPYKUHBI. bubmmorexa [IOK
[TorenuumanbHas sHEprus Tena BOJIM3U 27.10.2023 | https://m.edsoo.ru/ffOc461a
ITOBEPXHOCTH 3EMIIH
18 IloTrennuanbHbIE U HEMMOTEHIINAILHBIE CHUJIBL. bub6mmoreka [JOK
CBs13b pabOTHI HEMOTEHITUATIBHBIX CHII C 10.11.2023 | https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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https://m.edsoo.ru/ff0c478c

M3MEHEHUEM MEXaHUYECKOU YHEPTUU CUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPIruu

JlabopatopHas pabora «VccnenmoBanue cBsi3u
paboOThI CHIIBI C U3MEHEHUEM MEXaHUYECKON

19 POIII
SHEPruu Tejla Ha IPUMEPE PaCTKEHUS 13.11.2023
PE3UHOBOT0 KI'yTa»

20 KonTtponbsHas pabora no reme «KunemaTuka. bubmoreka [IOK
JluHamuka. 3aKOHbI COXpaHEHUS B MEXaHUKE» 17.11.2023 | https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-

21 KWHETHYeCcKoi Teopun. bpoyHOBCcKoe IBHKEHUE bubmorexa [JOK

PHi. BPOY A ’ 20.11.2023 | https://m.edsoo.ru/ff0c4dc2
Hudpysus
XapakTep ABUKEHHUS U B3aUMOJCHCTBUS YaCTHUII

22 .M i POIII
BGIII?CTBa OJIENIN CTPOEHUS ra30B, )KUJKOCTEH 94.11.2023 C)

Y TBEPIBIX TEI

23 Macca monekyn. KonnuecTBo BeliecTsa. POII
[Tocrosinnas ABorajpo 27.11.2023

24 TennoBoe paBHoBecue. Temneparypa u eé POII
u3Mmepenue. [llkana remneparyp Llenbcus 01.12.2023

o5 Wneanbusiii raz B MKT. OcHOBHOE ypaBHEHHE bu6moTteka [JOK
MKT 04.12.2023 | https://m.edsoo.ru/ffOc4fde
AOlconoTHas TeMIepaTypa Kak Mepa cpeaHeil

26 KHH;HHZI;KEI; 31\:1: II?HEIypBHi;(HB:IHpMOJ'II)GIiI Hn ' Bubmmorexa [IOK

priu i . Yo 08.12.2023 | https://m.edsoo.ru/ffoc511e
YpaBuenue Menneneesa-Knaneiipona

27 T POIII
3akon JlanpToHa. ['a30BbIC 3aKOHBI 11.12.2023
JlabopaTopnas pabora «VccnenoBanue

2 POIII

8 3aBUCUMOCTH MEXKY MapaMeTpaMu COCTOSTHUS 15.12 2023 6]

Pa3peKEHHOT O Ta3a»



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

I/I30np0ueccm B MACAJIBHOM I'a3€ M UX

Bbu6morexa IIOK

29
rpaduuecKoe npeacTaBicHUe 18.12.2023 | https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs1 SHEpTrUsl TEPMOTIUHAMUICCKON

30 CHUCTEMBI U CIIOCO0BI ¢ n3MeHenus1. KommuecTBo bubmumoreka [IOK
TEIIOTHI ¥ paboTa. BHyTpeHHsIs sHeprus 22.12.2023 | https://m.edsoo.ru/ff0c5952
OJTHOATOMHOTI'0 HICaJIbHOTO ra3a

31 Bunas! Termionepenaun bubmorexa [IOK

A pe 25.12.2023 | https://m.edsoo.ru/ff0c5c36
VeapHasa TEIUIOEMKOCTE BemjecTBa. KoanyecTtBo
32 TEMJIOTHI MPU TeruIonepeaave. AnuadaTHbIHI Bubmmorexa [IOK
P PRAASE. 29.12.2023 | https://m.edsoo.ru/ff0c5c36
npoiiece

33 IlepBblil 3aKOH TEPMOIUHAMUKH U €TI0 bubmuotexa LIOK
IIPUMEHEHUE K U30MpolieccaM 12.01.2024 | https://m.edsoo.ru/ffOc5efc

34 HeobOpatumocTs nipolieccoB B npupojie. Bropoi bubmmoreka [IOK
3aKOH TePMOJIUHAMUKHI 15.01.2024 | https://m.edsoo.ru/ff0c6230

. bubmmorexa [{OK
I1 i KII
3 purttin geficTens it KI1J1 enosoff mamit 19.01.2024 |  https://m.edso0.ru/ff0c600a
36 Huxn Kapuo u ero KITJ{ 99 01.2024 POII
POIII

37 DKonoruyeckue npoodieMbl TEMIOIHEPreTHKU 96.01.2024 C)

38 O6o6maromuii ypok «MoutekyisipHas (pru3ukKa. bubmmorexa [IOK
OCHOBBI TEpPMOAMHAMUKI 29.01.2024 | https://m.edsoo.ru/ff0c6938
KonTtponbhas pabota no teme «MonekyiisipHast bubmuotexa LIOK

39
¢uznka. OCHOBBI TEPMOAUHAMUKID) https://m.edsoo.ru/ff0c6a50

40 [TapooOpa3zoBanue 1 KOHACHcaIus. McnapeHue u bu6morexa [IOK

KHUIICHHUC

https://m.edsoo.ru/ff0c63h6
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AOCOJIIOTHAS K OTHOCUTEIbHAS BIAXKHOCTh

Bbu6morexa IIOK

4 BO31yXa. HaceileHHBIN TIap 02.02.2024 | https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u aMoppHbie
42 TeJI;).Z[AHI/ISOTPOHII)/IH CBOWCTB KpI/ICTaJmogfb brbmorexa LIOK
05.02.2024 | https://m.edso0.ru/ff0c65f0
Kunkue kpucraniasl. CoBpeMeHHbIE MaTEpHAIIbI
43 [InaBnenue u kpucramumzanus. Y aeapHas bubmoreka [IOK
ternyoTa niasiaeHus. Cyoaumarus 09.02.2024 | https://m.edsoo.ru/ff0c6708
but6moreka [JOK
44 YPaBHEHHE TEMIOROro Ganarica 12.02.2024 |  https://m.eds00.ru/ff0c6820
45 DJIeKTpHU3aus Tel. DIEKTpUIECKUU 3apsa. JBa bubmmorexa [IOK
BH/JIa AJIEKTPUYECKHUX 3aPSI0B 16.02.2024 | https://m.edsoo.ru/ffOc6bcc
46 [TpoBOAHMKY, TUDJIEKTPUKHU U MOTYIPOBOIHHUKH. bu6moteka [IOK
3aKOH COXpaHEHMs JIEKTPUUECKOr 0 3apsiia 19.02.2024 | https://m.edsoo.ru/ffOc6bcc
47 B3aumoneunctsue 3apsanoB. 3akon Kynona. bubmmorexa [{OK
ToueuHbIN AEKTPUUECKUH 3apsij 26.02.2024 | https://m.edsoo.ru/ffOc6ced
Hanpspk€nnocTs anekrpuueckoro nods. [Ipuauun
48 CYIEPIIO3ULIUN TIEKTPUYECKUX I10JIen. JInHmn buomiorexa LIOK
. 01.03.2024 | https://m.edsoo.ru/ff0c6df2
HaIpsDKEHHOCTH
49 PaGoTa cuit aeKTpoCcTaTHYECKOTO OIS, bubmmoreka [JOK
[Torennuan. Paznocts moTeHIMATOB 04.03.2024 | https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKY U JUDJIEKTPUKHU B
50 SHI)CKTpi[)CTaTHq;:}KOM HOIjIe. JydnexTpuyeckas Bubmuorexa LIOK
11.03.2024 | https://m.edsoo.ru/ff0c7018
POHHUIIAEMOCTh
. bu6mmoreka [JOK
>1 Duexrpocitkocts. Korericarop 15.03.2024 | https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTh IIJIOCKOT0 KOHIeHCaTopa. bu6morexa [IOK
DHeprus 3apsKEHHOT0 KOHJIeHCaTopa 18.03.2024 | https://m.edsoo.ru/ff0c72c0
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53

Jlabopatopnas padora "MU3mepenue
3JIEKTPOEMKOCTH KOHJIeHcaTopa"

22.03.2024

54

[IpuHIMT ACCTBUS U TPUMEHEHHE
KOHJIEHCAaTOPOB, KOMMPOBAILHOIO anmnapara,
CTPYWHOr0 mpUHTEpa. DJIEKTPOCTaTUUECKAsS
3amuTa. 3a3eMIICHIE DIIEKTPOITPHOOPOB

01.04.2024

55

DNEeKTPUYECKUI TOK, YCIOBUS €TO
cymecrtBoBanus. [loctosHubIM TOK. CHta TOKA.
Hanpsokenue. Conporunenue. 3akoH OMa 11s
ydacTka e

05.04.2024

56

[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE
COeMHEHHE TPOBOAHMUKOB. JlabopaTopHas
paboTta «/3ydueHrne CMEIIaHHOTO COSAUHEHUS
PE3UCTOPOBY

08.04.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa 1 MOIITHOCTB JIEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

12.04.2024

but6moreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma J171s1 TOJIHOM (3aMKHYTOM )
aNeKTpudeckoi menu. Kopotkoe 3aMmbikanue.
JlabopaTopnas pabora «M3mepenue 3/[C
UCTOYHHKA TOKA ¥ €r0 BHYTPEHHETO
COIPOTHUBJICHUSI»

15.04.2024

bu6moreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAst IPOBOAMMOCTD TBEPABIX METAIIIOB.
3aBHUCUMOCTbh COIPOTHUBJICHUS METAJUIOB OT
Temriepatypbl. CBEpXIpPOBOJIUMOCTh

19.04.2024

60

DNeKTpUUYeCKur TOK B Bakyyme. CBOHMCTBa
AIIEKTPOHHBIX MTyYKOB

22.04.2024



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

[TonynpoBoHUKH, X COOCTBEHHAs U IPUMECHAS

bu6morexa IIOK

61 MPOBOAMMOCTE. (BOHCTBA P—N-nepexona. ! 26.04.2024 | https://m.edsoo.ru/ff0c84ae
[TomynpoBOTHUKOBBIE TPHOOPEI
DNEKTPUYESCKUH TOK B pACTBOpPAX M paciljiaBax
62 SIIEKTPOJINTOB. DIEKTPOIUTHY ECKAST 1 bubmorexa LIOK
p ' p 03.05.2024 | https://m.edsoo.ru/ff0c82ba
JUCCOITHAIIHS. DIIEKTPOIIH3
63 DNEeKTpUYECKUU TOK B razax. CaMoCTOSITENIbHBIA 1 bubmoreka [IOK
Y HECAaMOCTOATENbHBIN pa3psa. Monuaus. [1nazma 06.05.2024 | https://m.edsoo.ru/ffOc84ae
DeKTpUYeCKue MPUOOPBI U YCTPOHCTBA M UX
64 [pakTh4eckoe npumenenue. [IpaBuia TeXHUKU 1 bubmmorexa HOK
p p P 13.05.2024 | https://m.edsoo.ru/ff0c86fc
0e30IacHOCTH
. bu6mmoreka [JOK
65 00600 D 1
ODIHAIOTIMH YPOI (SIIEKTPOIUHAMIKD 17.05.2024 | https://m.edsoo.ru/ff0c88be
KonTtponbsHas pabota 1mo TeMe « DIeKTPOCTaTHKA.
66 TTocTOosTHHBIN DIIEKTpUUYECKUI TOK. TOKH B 1 Eubmorexa HOK
P ’ 20.05.2024 | https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPeIax»
67 PesepBHblii ypok. KonTponsHas pabora mo teme 1 bu6mmoreka [IOK
"DnekTpoauHaMuUKa" 22.05.2024 | https://m.edsoo.ru/ff0c8c56
68 Hrorosas koHTposbHas padoTa mo remam 10 1 bubmoreka [IOK
Kjacca 24.05.2024 | https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KUIACC

KosuyecrBo yacos JIEKTPOHHBIE
Ne
0 Tema ypoka Kourpo Ipakru | [ara uudposkie
n/n Bcero | JbHBIE yeckue U3yYCHUS oOpa3oBaTe/bHbIE
padoThI padoThbl pecypcsl
ITocTostHHBIE MATHUTEL U KX B3aUMOJICHUCTBUE.
1 MarnauTHOE 1101, BEKTOp MarHUTHON MHIYKIIAU 1 0 0 bubmorexa LHOK
» P AYKIUIT. 05.09.2023 | https://m.edsoo.ru/ff0c9778
JlvHWE MarHUTHON MHIYKIIUU
5 MarsauTHo€ 10JIe TPOBOJIHUKA C TOKOM. OIBIT 1 0 0 but6moreka [JOK
Opcrena. B3anMoaeicTBue MPOBOJHUKOB C TOKOM 08.09.2023 | https://m.edsoo.ru/ff0c98fe
3 JlabopaTopnas pabora «/3yueHne MarHuTHOTO 1 0 1 bubmmorexa [IOK
MOJIS1 KaTYIIKU C TOKOM» 12.09.2023 | https://m.edsoo.ru/ff0c98fe
JleficTBME MarHUTHOIO MOJIsl HA MPOBOJIHUK C
4 tokoMm. Cuna Amnepa. JJaboparopaas pabora 1 0 1 bubmmoreka [IOK
«HWccmenoBanue aeliCTBUS IIOCTOSHHOIO MarHuTa 15.09.2023 | https://m.edsoo.ru/ff0c9acO
Ha paMKy C TOKOM)
JlelicTBMEe MarHMTHOrO MOJIS HA ABMKYLIYIOCS
5 3apspbkeHHyro yactuny. Cuia Jlopenna. Pabora 1 0 0 bubmiorexa [IOK
P Y Hy perta. 19.09.2023 | https://m.edsoo.ru/ff0c9df4
cunbl JlopeHna
DnexTpoMarauTHas HHAyKIus. [ToTok BekTopa
6 5 .DJC .3 1 0 0 POIII
MarHUTHOH I/IHI[YK\L'II/II/I JC nHnykuuu. 3akoH 99 09.2023
AJIEKTpOMarHuTHoW nHaykuu dapages
JlabopaTopnas pabora «/ccnenoBanue siBICHUS bubmmorexa [IOK
7 N 1 0 1
AIEKTPOMATrHUTHOW WHTYKIIHH 26.09.2023 | https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SABNeHne camounaykiuu. 3/1C
8 CAaMOWHIYKIIMHA. DHEPTUSI MATHUTHOT'O MOJIS 1 0 0 bubmiorexa [IOK
AYRHHIL P 29.09.2023 | https://m.edsoo.ru/ff0ca600

KaTyHIKH € TOKOM. 3H€KTpOMaI‘HI/ITHOG II0JIC



https://m.edsoo.ru/ff0c9778
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TexHuueckne ycTpoucTBa U UX IPUMEHEHUE:
IIOCTOSIHHBIE MArHUTBI, 3JIEKTPOMArHUTBHI,

o AJEKTPOJBUTATENb, YCKOPUTEIN 3JIEMEHTapHBIX 03.10.2023 POl
YaCTHUI, UHIYKIIUOHHAS T1€Yh

10 O6o0maromuii ypok «MaraHuTHoe ToJie. bubmmorexa [JOK
DNeKTpOMarHuTHAS WHITYKITHSI 06.10.2023 | https://m.edsoo.ru/ff0cab82

11 KonTtponpHas pabora o reMe «MarHuTHOE MOJIE. bubmoreka [IOK
DNeKTpOMarHuTHAsT HHIYKIIHS 10.10.2023 | https://m.edsoo.ru/ff0cad58
CBobOoHbIE MEXaHUYECKHE KOJIeOaHu .

12 I"apMonnueckue konedaHus. Y paBHEHUE bu6morexa [IOK
rapMoHUYeCcKuX Konebanuii. [IpeBpamieHue 13.10.2023 | https://m.edsoo.ru/ff0caf06
SHEePruu
JlabopaTopnas pabora «/ccnenoBanue

13 3aBHCHMOCTHU II€PHOA MaJIbIX KOJIeOaHU Ipy3a 14.10.2023 POIII
Ha HUTH OT JUIMHBI HUTH H MacChl TPy3a»

KonebatensHbd KOHTYp. CBOOOAHBIC
AIIEKTPOMArHUTHBIE KOJIEOAHHUSI B U€ATBHOM
14 KoJIe0aTeIbHOM KOHTYpe. AHAJIOTHUSI MEXKAY brbmmorexa LIOK
24.10.2023 | https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU M IJICKTPOMArHUTHBIMU
KOJIEOAHUSIMHU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTHH B bubmotexa IIOK
UJIeaIbHOM K0JIeOATEIbHOM KOHTYpE 27.10.2023 | https://m.edsoo.ru/ff0cb9c4
[IpencraBieHue o 3aTyXaOMUX KOJIEOAHHSIX.

16 BrIHyX/1eHHbIE MEXaHUYECKHE KOJIeOaHusl. bu6moreka [IOK
Pe3zonaHc. BeIHYKICHHBIC 2JICKTPOMArHUTHBIE 07.11.2023 | https://m.edsoo.ru/ffO0cbb86
KoJIeOaHus

17 Ilepemennbpd TOK. CUHYCOUTATIBHBIN bu6mmoteka [IOK
nepeMeHHBIH TOK. MOIIHOCTh TEPEMEHHOIr0 TOKa. 10.11.2023 | https://m.edsoo.ru/ff0cbd34
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AMIUIMTYIHOE U IEUCTBYIOLIEE 3HAYECHUE CUJIBI
TOKA U HaIIPSDKEHUS

Tpancdopmarop. [IponsBoncTso, mepenaya u

18 POIII
MOTpeOICHHE YIIEKTPUIECKON IHEPTUH 14.11.2023
YeTpoiicTBO U MPAaKTUYECKOE MPUMEHEHNE
19 AJIEKTPUUECKOI 0 3BOHKA, T€HEpaTopa Brbmorexa LIOK
p > patop 17.11.2023 | https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT 0 TOKA, JIMHUH 3JIeKTpoIiepeiay
DKOJIOTMYECKUE PUCKH MPH MPOU3BO/ICTBE
20 K POIII
anekTposHepruu. Kynstypa I/ICHOJV'H>30BaHI/I}I 91.11.2023
AIIEKTPOIHEPTUU B IIOBCEHEBHOH KU3HU
MexaHuueckue BOJIHbI, YCIOBUS
21 pacnpocrpanenus. Ilepuon. CkopocTts bu6motexa LIOK
pacmpocTpaHeHus U 1yinHa BoJHbL. [lonepeunsie u 24.11.2023 | https://m.edsoo.ru/ff0ccab4
IIPO/I0JIbHBIE BOJIHBI
29 3Byk. CkopocTb 3ByKa. [ poMKkoCTh 3ByKa. BricoTa bu6morexa [IOK
ToHa. TemOp 3ByKa 27.11.2023 | https://m.edsoo.ru/ff0cccOc
93 DJIeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bu6mmoteka [IOK
ckopocTb. [llkana 31eKTpoOMarHUTHBIX BOJIH 01.12.2023 | https://m.edsoo.ru/ffOccfe
24 ITpyHIUMIIBI paanoCBA3H U TeneBueHus. PasButue POIII
cpencTB cBsi3u. Pannosnokamms 05.12.2023
but6mmoreka [JOK
25 K 0 Koneb
OHTPOIILHAA PabOTa (ROICOTMI H BOTHBD 08.12.2023 | https://m.edsoo.ru/ffOcc6f8
[TpsmonuHelHOe pacnpocTpaHEeHHE CBETA B
26 OIHOPOAHOM cpene. ToueyHbI UCTOUHUK CBETa Bubmmorexa [IOK
AHOPOA PeAS. ' 12.12.2023 | https://m.edsoo.ru/ff0cd350
JIyu cBeta
97 OrtpaxeHue cBera. 3aKOHbI OTPAXKEHUS CBETA. bubmmorexa [{OK
[TocTpoenue n300paskeHUH B MIIOCKOM 3€pKaje 15.12.2023 | https://m.edsoo.ru/ff0cd4e0
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IIpenomnenue ceera. IlosHOE BHyTpEeHHEE

Bbu6morexa IIOK

28 otpaxetie. [lpeacibHEIT yroz nomoro 19.12.2023 |  https://m.edsoo.ru/ffocd716
BHYTPEHHETO OTPaXK eHUS
29 JlabopaTopnas pabora «3mepenne mokazaresns bu6morexa [IOK
MIPETTOMIICHHSI CTEKIIa» 22.12.2023 | https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoenne n300pakeHni B JIMH3E. bubmoreka [IOK
®opMyia TOHKOW JIMH3bL. YBEIUYEHUE JIMH3BI 26.12.2023 | https://m.edsoo.ru/ffOcddle
31 Ha6opaToszi;1 pabora «lcciaenoBaHue CBOWCTB POIII
M300paKEHUI B JIMH3AX)» 29.12.2023
Hucnepcus ceeta. CioxHbIH cocTaB 0enaoro
2 . . POIII
3 cgeta. LIger. JlabopaTopHnas pabora 09.01.2024 C)
«Habnroenue nmucriepcun cBeTa»
33 WNurepdepenmus ceera. J{udpaxius cBera. bu6morexa [IOK
HudpakunonHas peméTa 12.01.2024 | https://m.edsoo.ru/ffOced22
34 ITonepeuHocTh cBETOBBIX BOJH. [lomspuzanus bu6mmoteka [IOK
CBETa 16.01.2024 | https://m.edsoo.ru/ffOcf02e
35 OnTrueckre NpubOphl U yCTPOUCTBA U yCIOBUS POII
ux 0€30MacCHOr0 MPUMEH CHUS 19.01.2024
['paHuIIBI IPUMEHUMOCTH KJIACCHYECKOU
36 MexaHuKku. [locTynaTel criennaibHOW TeOpUn bubmiorexa LIOK
T B P 23.01.2024 | hitps://m.edsoo.ru/ffOcf862
OTHOCHTEILHOCTH
37 OTHOCUTEIBHOCTh OTHOBPEMEHHOCTH. bubmmorexa [IOK
3ameieHne BpeMEHU U COKPAIICHUE JITTHHBI 26.01.2024 | https://m.edsoo.ru/ffOcfad4?2
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.
38 CBs13b MacChl C DJHEPTUEH U UMITYJIBCOM. DHEPTHUs bubmorexa [JOK
P y + JHEP 30.01.2024 | https://m.edsoo.ru/ffOcfc68
TTOKOS
39 KontponsHas padora «OnTtrka. OCHOBBI bu6morexa [IOK
CrieruaaIbHON TEOPUH OTHOCUTEIHLHOCTH» 02.02.2024 | https://m.edsoo.ru/ffOcf6f0
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https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®oronsl. Popmyna [Inanka. DHeprus U UMIyYJIbC

Bbub6morexa IIOK

40
¢doToHa 06.02.2024 | https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccnenoBanne GoTodddekTa. bu6morexa [IOK
Omngiter A. I'. CroneToBa 09.02.2024 | https://m.edsoo.ru/ffOcffc4
3akoHbl poToddpdexTa. YpaBHeHHE DUHIITEHHA
42 1 poroaddexta. «KpacHas rpaHuma Brbmorexa LIOK
A FEP paru 13.02.2024 | https://m.edsoo.ru/ff0d015e
doroapdexra
43 JlaBnenue cBera. OnbiTel I1. H. JIeGenena. bubmmoreka [IOK
XuMHUEeCKO€e JEUCTBUE CBETA 16.02.2024 | https://m.edsoo.ru/ff0d04a6
TexHu4ueckne ycTpouCTBa U IIPAKTUYECKOE
44 : POII
IpUMEHEHHUE: POTOIEMEHT, (POTOATUHK, 20.02.2024 6]
coJIHEeYHas OaTapest, CBETOIUOT
45 Pewenue 3ana4 o teme «1eMeHTHI KBAHTOBOU bub6mmoreka [JOK
OITHKH» 27.02.2024 | https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. Onbitsl Pesepdopmaa mo
46 accessHUIO o-dacTuil. [ImanerapHas MoJelb bubmorexa HOK
P t P 8 01.03.2024 | https://m.edsoo.ru/ffod091a
aToma
bu6moreka [JOK
47 IT b
OCTYHaTE HOopa 05.03.2024 | https://m.edsoo.ru/ff0dOafa
nu
18| nommmons srovs < omoro spomt avepea BuGanotexa LIOK
pexol AHOTO YD P 12.03.2024 | https://m.edsoo.ru/ffodOafa
JIpyroil. Bunsl ciekTpos
BonnoBeie cBorcTBa yactull. Bonael ge bpousi.
49 KopnyckynspHo-BoiHOBOW ayanu3M. CIIOHTaHHOE bubmiorexa [JOK
Py CEYIIP atd ' 15.03.2024 | https://m.edsoo.ru/ff0d0ca8
Y BBIHY)KJICHHOE U3 TyYCHUE
OTKpbITHE PaIuOAKTUBHOCTH. OTBITHI
50 Pesepdopna mo onpeneneHuto cocraBa buomiorexa [JOK
p@opA b 19.03.2024 |  https://m.edsoo.ru/ff0d0fd?

PaanOaKTUBHOT'O U3JTyYCHHUA
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CaomcTBa anba-, 6era-, raMMa-u3JydeHus.

51 POIII
BiusiHue painoakTHBHOCTH Ha KMBBIC OPraHU3MbI 22.03.2024
OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMEBL.
52 AJ‘ILE)& acr[lz:z( DJIeKT OHHIZII/IVI/I MTO3UTPOHHBIA bubmorexa [IOK
pacriat. JeEtp P 02.04.2024 |  https://m.edsoo.ru/ff0d1162
Oera-pacnaa. ['amma-uznyuenue
DHeprus CBs3M HYKJIOHOB B sipe. SaepHbie
53 peakuuu. SAnepusid peaktop. [Ipobiaemsl, bubmoteka [JOK
MEPCIIEKTUBBI, YKOJIOTHYECKUE aCIEKTHI SACPHOU 05.04.2024 | https://m.edsoo.ru/ff0d1356
SHEPreTUKU
DnemeHTapHbIe YacTHIlbl. O TKPBITHE TTO3UTPOHA.
MeTo1b1 HaOJIIOICHUS ¥ PETHCTPALIHH
54 3JIEMEHTAPHBIX YaCTHUL] II() rmfﬁ CTOJI bubmnorexa HOK
p P RPY _ 09.04.2024 | https://m.edsoo.ru/ff0d0e38
«DyHJaMeHTAIbHBIE B3aUMOIeUCTBUSA. ENMHCTBO
($U3HYECKOW KapTHHBI MUpa»
Bun 3B€3nnoro Heba. Co3Be3ausi, sipkue 3B €315,
55 IUTAHETHI, UX BUAUMOE ABrkeHne. CoaHeuHas POIII
AIMOE A 12.04.2024
cucrema
Connue. ConHeuHasi akTUBHOCTb. VICTOUHMK
56 . POIII
sHepruu CoJiHIa U 3BE3]T 16.04.2024
3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/1bI
IJIABHOW MTOCJIEN0BATENbHOCTU. BHyTpeHHEe
57 ) POIII
crpoenue 38€311. CoBpeMEeHHbIE PEICTABICHUS O 19.04.2024
IIPOUCXOKAEHUN U 3Boimonuu CosHIa U 3BE€3]
Muneunsid [Tyt — Hama ['anaktuka. [Tonoxenue
58 u newkenue Conuua B ['anaktuke. ["anakTuky. POII
n B 23.04.2024

UepHbie AbIpHI B siAPaX raIakTUK
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Bcenennas. Paz6eranue ranaktuk. Teopus

59 Bonbiioro B3peiBa. PennkToBoe u3inydeHue. 1 96.04.2024 POIII
MeraranakTuka

60 Hepemiennsie mpo6aeMbl aCTPOHOMUM 1 97 04.2024 POIII

61 KonTtponpHas pabora «91€MEHTHI ACTPOHOMUH U 1 POII
acTpo(U3UKN» 03.05.2024
O6o06maromuii ypok. Poib pu3nku u acTpoHOMUU

62 B 3KOHOMI/I“IJCCKOI/I, TeXH(\)'J'IOFI/I‘leCKOI/I, 1 PII
COLIMAJIBHON M ATHYECKOU cepax AesiTeTbHOCTH 07.05.2024
YeoBeKa

63 Hrorosast kKoHTpoOJIbHAS paboTa 1 14.05.2024 POIII
O6o6maromuit ypok. Ponb pusznueckoit Teopun B

64 (bopMUPOBaHUY TPEICTABICHUH 0 (PrU3HUeCKOi 1 17.05.2024 POIII
KapTHHE MUpa
O6o0maromuii ypok. Mecro ¢puznueckon

65 0 1 POIII
KapTHHBI MHpa B 00IIEM PSIY COBpeMi:HHLIX 20.05.2024
€CTECTBEHHO-HAYYHBIX MTPEICTABICHHUI O IPHPOJIE
PezepBHEBIN ypok. MarHuTHOE TIOJI€E.

66 1 POIII
DNEKTPOMArHUTHAS] MHTYKIIHS 21.05.2024

67 PesepBHblit ypok. Ontuka. OCHOBBI ClIEIUATIbHON 1 POIL
TEOPUH OTHOCUTEILHOCTH 23.05.2024

68 Pesepnerit ypok. KBanToBas puzuka. D1eMeHThI 1 bu6morexa [IOK
aACTPOHOMMH M aCTPOPU3UKHU 24.05.2024 | https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

» ®uzuka, 10 kmace/ Msxumies I'.41., byxoenes b.b., Corckuii H.H. oz
penakumeit I[lapdenteeBoit H.A., AkiinonepHoe obmiectBo «M3maTenbcTBO
«IIpocBemieHue»

» ®usuka, 11 knace/ Mskumes I'.J1., Byxosnes b.b., Yapyrun B.M. non
penakiuedt [lappentreBoit H.A., Akninoneprnoe obmectBo «3xaTenbcTBO
«IIpocBemnieHne
COopnuk 3aaa4 no ¢usuke . [ H.Crenanona

COopHUK 2K3aMeHallMOHHBIX 3aaHuii 2023

METOINYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

®wusuka. [loypounsie pazpadorku. 10 knacc. ba3ossiit yposenbs. Caypos 0. A.
[To Mskuuey.

®wusuka. [loypounsie pazpadorku. 11 knacc. ba3ossiit yposenb. Caypos 0. A.
[To Msxumesy.

®wusnka. 10-11 knacc. ba3oBblit ypoBeHb. MeTomnueckoe mocodue.

IlerpoBa M.A.

Coopnuk 3aaau no ¢pusuke.9 - 11 knacc. Crenanona [ H.



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

UHTEPHET

https://m.edso0.ru

https://infourok.ru

https://resh.edu.ru

OCOBEHHOCTH 1 HOPMbI OHEHKH ITPE/IMETHbBIX
PE3YJIbTATOB

https://edsoo.ru/wp-content/uploads/2024/12/so0_soo_fizika 2024.pdf
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https://infourok.ru/
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https://edsoo.ru/wp-content/uploads/2024/12/so_soo_fizika_2024.pdf

