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HHOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢usuke 0a30BOTO YpOBHSI Ha YPOBHE CpEAHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU M TPeOOBAHHWM K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Taxxke c yuéroMm (QenepanbHOl paboueld MporpamMmbl BOCIUTAHUSA HU
KOHIENIMU TpenojaBaHus ydyeOHoro mnpeamera «dusmka» B 00pa3oBaTeIbHBIX
OpraHu3aLusax Poccuitckon denepauuu, peanu3yrommux OCHOBHBIE
o0Opa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpaMMbl 1Mo (u3uMKe HampaBieHO Ha (OpPMHUpPOBaHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB mpu
o0ydyeHun ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JICSATEILHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanmsiMm OI'OC COO k
IUIAHUPYEMbIM JIMYHOCTHBIM, TPEJAMETHBIM U METANpeAMETHBIM pe3ybTaTam
oOydeHHMsI, a TaKKe YYHUTHIBAET HEOOXOJUMOCTh pealu3alryd MEXIPEIMETHBIX
CBs3ell (PU3UKM C €CTECTBEHHO-HAYYHBIMU Y4YEOHBIMH TMpeamMeramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIE ENH M3Y4eHUsS (PU3UKU Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, IIAHUPYEMbIe pe3yJbTaThl OCBOCHHS Kypca (DU3WUKH: JTUYHOCTHBHIE,
MeTarpeIMeTHbIe, TpeAMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no Gpu3uKe BKIIOYALT:

e IUIAHUPYEMBIEC Pe3yJabTaThl OCBOCHUS Kypca PU3MKH Ha 0a30BOM YPOBHE, B

TOM YHMCJIe IPEeIMETHBIE Pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e coaepxkaHue yueOHoro npenmera «dusukay no rogam o0ydeHusl.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOMABI, BHICTYIAs B
KadecTBe y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHHU 00 oKpykaromeMm mupe. [IkonpHbIN Kype PU3NKN — cuCTeMOOOpa3yomuii
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (U3HMUECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3y4yaeMbIX XHMHEH, OMOJIOTHEeH,
bu3mueckoii reorpadueri um actpoHomuel. Mcmonap3oBaHWE M aKTHBHOE
NpuMeHeHue (U3MYECKUX 3HAHUM  OMNpeiessieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cQepe DHEPreTHKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCA, TOJIYYEHHUsS HOBBIX MAT€pUaNIOB C 3aJaHHBIMU CBOMCTBAMHU WU JPYTHUX.
N3yuenne Qu3nku BHOCUT OCHOBHOW BKJIaJ B (POpPMHpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI Mupa oOydarolmuxcs, B (popMHUpOBaHHE YMEHUN HPUMEHSTH
Hay4HbIM METO/I MIO3HAHUS MPY BBHIMOJIHEHUN UMY YY€OHBIX UCCIIEA0BaHUM.



B ocHOBy kypca ¢(usuku myisi ypoBHS CpelHero ooOiero oOpa3oBaHUs
MOJIOKEH pA HUAEH, KOTOpble MOXKHO paccMaTpuBaThb KakK MPUHLUIIBI €ro
MOCTPOECHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (U3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Mmatepuan Kypca (U3NKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBisercs
(opMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzainus NpeanojaracT HCIOJIb30BaHHUE
I'YMaHUTApHOTO TOTEHIMaNa (PU3MUYECKON HAYKH, OCMBICIIEHHUE CBSI3U PAa3BUTHS
¢u3uku ¢ pa3BUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH 1 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoes  npuknaonoti  nanpaenennocmu. Kypc ¢Gu3uku mpenmnosiaraet
3HAKOMCTBO C HIUPOKHUM KPYTOM TEXHHYECKHX U TE€XHOJOTUYECKUX MPHUIOKEHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHU, a TakkKe OOCYXKIEHHUS
po0JIeM pallMOHAIBHOTO MPUPOIOTIOIB30BaHUS U IKOJIOTHUECKONU O€30MacHOCTH.

CTepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus SABIAIOTCSA (pu3udeckue Teopuu (HopMUpOBaHHE MPEACTABICHUHA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MpPUPOJAE, TpaHULAX
MPUMEHUMOCTH TEOpHM, JJIsI OMNUCAHUS E€CTECTBEHHO-HAYYHBIX SIBICHUN U
MPOIIECCOB).

CucTeMHO-AESTETbHOCTHBIN MOAX0 B Kypce (DU3MKU peanu3yercs Mpexie
BCEro 3a CYET OpraHu3aldd SKCIEPUMEHTAIBHOM AEATEIbHOCTH O0Yy4YaOUIXCH.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — 3TO HCIOJB30BAHHE CHCTEMBI
(GpOHTATBHBIX KpPATKOBPEMEHHBIX JKCIIEPUMEHTOB U JIAOOpAaTOPHBIX padoT,
KOTOpBIE B Iporpamme mno ¢u3uke oObeIUHEHBI B OOLIMI CIUCOK YyYEHHYECKHX
NPaKTHYECKUX paboT. BriaeneHue B yka3aHHOM NepeyHe J1TabopaTOpHBIX padorT,
MPOBOJMMBIX JUIsl KOHTPOJSL M  OLIEHKH, OCYIIECTBISETCA Y4YaCTHUKAMHU
0o0pa30BaTeIbHOrO IMpPOLECCa HUCXOAS U3 OCOOCHHOCTEH IUIAaHUPOBAHUS M
ocHamieHus: kabuHeta (Qusmku. Ilpm s3TOoM obOecreuynBaeTcss OBJAJICHUE
OoOy4YaromMMHUCS YMEHHUSIMH MPOBOAUTh KOCBEHHBIE W3MEPEHUs, HUCCIEIO0BaHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
MIPEIJI0KEHHBIX TUIIOTES.



Bonpimoe BHWMaHHWE yOENAETCS PEMICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3amay. [lpu 3TOM 1151 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJadd C SBHO
3aJIaHHON (DU3UIECKON MOJIEITBIO, TIO3BOJISIONINE TIPUMEHSITh U3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jena Kypca, TaK W MHTETPUPYS 3HAHUS W3
pasHbIX pasnaenoB. s KadecTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIIOTCS 3aJaHHs Ha
0oOBsSICHEHHE TPOTEKaHWS (PU3NUYECKUX SBICHUH M TPOIECCOB B OKpYXKaIOUmeH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJETU JJIsi CHUTyalldd TIPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOeCnedeHn0 ydeOHOro rmpoiecca 0a30BBIi YpOBEHb Kypca
bu3UKHM HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs JOJDKEH U3Y4aThCs B YCIOBHUSIX
NPEeIMETHOTO KaOWHeTa (PM3WUKH WM B YCJIOBHSIX WHTCTPUPOBAHHOTO KaOHWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOI'0 IUKIa. B kaOuHeTe (U3UKU JIOJDKHO OBITH
HEeoOXoauMoOe J1labopatopHOe OOOpYJIOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKE YUYEHUUYECKUX MPAKTHUYSCKUX PabOT U JEMOHCTPAIIMOHHOEC
o0opyi0BaHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBUHM C
OPUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  0OECIeurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JEMOHCTpAlUi IS
UCCJICIOBAHUSA  UW3Y4YaeMbIX SIBJICHHMH M  TPOLECCOB, OMIHUPUYECKUX H
(GbyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGoparopHoe o00OpyaOoBaHWE ISl YYEHHUYECKHX TMPAKTHYECKHX pPadboT
dopMupyetcsi B BUe TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JIOJKHBI OBITh IMOCTPOSHBI Ha KOMIUICKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTETBHBIX CUCTEM B BUJIE TU(DPOBBIX TaOOpaTOPHUH.

OCHOBHBIMH TIETISIMU U3yUeHUS (PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHne WHTEpeca W CTPEMIICHHS OOYYAIONUXCS K HAydYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHUE WX HWHTEJUICKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHHE
MCCJIEIOBATEIHCKOTO OTHOIIECHHUS K OKPY/KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHsI KaK pE3yJbTaTa H3yYCHUS
OCHOB CTPOCHHSI MaTepuu U (HyHIaAMEHTATBHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMEHUH OOBSICHATH SBICHUS C HCIOJIH30BAHHEM
(du3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIhCTB;

e (opmupoBaHme mpencTaBICHUN O poiid (PU3WUKH JIsT Pa3BUTHA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.



JlocTkeHne 3THX Iiesield 00eCneunBaeTCsl PelIeHueM CISAYIOMUX 3a1ad B
npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUs:

puoOpeTeHHe CHUCTEMBI 3HAHUU 00 o0mux  Qu3nIecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJISIpHYIO  (DU3HKY, DIJIEKTPOAMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI acCTPOPU3UKH;

dopMHUpOBaHME YMEHMH MPUMEHATH TEOPETUYECKUE 3HAHMUS IS
0oObsiCHEHHs (U3MYECKUX SIBJICHUU B MNpPUPONE W A HNPUHATHUA
NPAKTUYECKUX PEUICHUIN B TOBCEAHEBHOM KU3HU;

OCBOCHHE CIOCOOOB pEIICHMs] pa3MyHBIX 3aJad C SBHO 3a/JaHHOU
¢uznuecko Mozenbo, 3a7a4, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue puU3NUeCcKod MOJEINH, aJIEKBATHON YCIOBUSM 3a/1a4H;
NOHMMaHUe (PU3NYECKUX OCHOB W MPHUHIIUIIOB JCHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSATEILHOTO TUIAHUPOBAHUSL U TMPOBEIACHUS
(¢u3nYecKuX HKCHEPUMEHTOB, aHAJIN3a M UHTEpPIpEeTaluyd HHPOpMaIuy,
OIIpeIENICHUs IOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

CO3/1aHUE YCJIOBUM NJIs1 Pa3BUTHsSI YMEHUN NMPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPYECKON JIEATEIbHOCTH.

Ha wuzydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEINO), B
11 xnacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipemmaraemerii B mporpamMme 1o (u3uke TmepedeHb J1abOpaTOpPHBIX U

NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAeT BBIOOD

MPOBEACHHS JTA0OOPATOPHBIX pPadOT W ONBITOB C YYETOM HMHIUBUIAYaTbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.



COILEPKAHUE OBYUEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponb »JKCnepuMeHTa © TEOpHUM B MPOLECCE IO3HAHUS IPUPOJIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3HMYECKUX SIBIEHUM M TpoueccoB. HayuHble TUmoresbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecTto Qu3uku B GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AnanoroBeile U UU(GPOBBIE H3MEPUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe naBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBH)KEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, CKOpocTh (CpeAHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaIbHOM TOYKH, UX IMPOEKIMU HA OCU CHUCTEMBI KOOPAWHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHEHHOEe ABWKeHHE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NIyTH U I[EPEMEIICHHS
MAaTepPUAIbHONU TOYKH OT BPEMEHU.

CBoOoaHoe nageHre. Y CKOpeHre CBOOOIHOTO ITaICHUS.

KpuBonuneintnoe aBukeHue. [IBH>KEHHME  MaTepUAIBHOM  TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gacrota odpamenuns. [leHTpocTpeMuTensHOE YCKOPEHUE.

TexHnuecknue yCTpOWCTBA W NPAKTUYECKOE TNPUMEHEHHUE: CHOUIAOMETP,
JNBH>KEHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenune aBukeHHsl Teia, OpOLIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS 1IapUKa B BA3KOU KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['aymmutess.  IlepBbii 3axkoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHOU Touku. Tpetuii 3akoH HeroTOHA 1151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtarotreHus. Cuma Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKOJbkeHUs, kaueHus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBXKEHHS U cujia TpeHus nokos. KoadduumeHt tpenus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPIOTO TeEA.

TexHudyeckue ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOJUIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT A OpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenne nBuxeHus: Opycka 1o HaKJIOHHOM TJIOCKOCTH.



UccnenoBanue 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HHUKAIOIINX B MPYXUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUii pPaBHOBECHUS TBEPAOTO TENA, HUMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NmMnynbe MarepuanbHOM TOUKM (Teja), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbpHas SHEPrus yIpyro
nedopMUpoBaHHONW  TpYyKuHBL.  [loTeHIManpHass dSHeprust Tena  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

[loTennuanbHple W HENMOTeHIMadbHble  Ccwibl.  CBsI3b  pabOTHI
HEMOTEHIIMAIBbHBIX CHWJI C W3MEHCHHEM MEXaHWYECKOW HSHEPTUU CHUCTEMBI TeEll.
3aKOH COXpaHEHUS] MEXaHUYECKON SHEPTHH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo MOTEHIMABLHOW YHEPTUU B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuenue abCONMIOTHO HEYNPYroro yaapa C MOMOMIBIO ABYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBA3u pabOTHl CHIBI ¢ M3MEHEHHEM MEXaHWYECKOW SHEPTUH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pazaea 3. Moaekyasipuas pusuka 1 TepMOAMHAMHMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMO/JICMCTBUS 4YacTUI] BemiecTBa. Mojenu CTpPOCHUSI Ta30B, KUIKOCTEH U
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISPHO-
KMHETUYECKOW TEOPUU HJCATbHOrO Tra3a. AOCONIOTHAas TeMreparypa Kak mepa
CpeHel KWHETUYECKOM HHEpPruu TEeIJIOBOro IBIKEHMsS vactull raza. [llkama
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeipona.
3akoH [laneroHa. M30mpoueccsl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mnpeacraBieHUE H30IMPOLIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BeliecTBa, (ororpadun
MOJIEKYJI OPTraHUYECKUX COCTUHEHUM.

OnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HIUTIOCTPUPYIOIIAs TPUPOY JAABIEHUA ra3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U c1ioco0bl €€ n3meneHus. KomndaecTBo TernoTel u padota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJEaJbHOrOo  Traza. Buasl  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3TyUYEHUE. Y IeIbHas TEIJIOEMKOCTh BEILECTBA.
KonnuecTBo TEMmnoThl Npu TEIIoNepeaye.

[lonsiTue 00 aauabatHOM mporecce. llepBhiii 3aKOH TEPMOJUHAMUKHU.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccam. [ 'padudeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh NpoLieccoB B MPUPO/IE.

TermoBble  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nercTBus TemoBor MammHbl. [ukn Kapro m ero ko3¢ duimeHT Mmojae3Horo
JeNUCTBHS. DKOJIOTUYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudeckre YCTPONCTBA U MPAKTUUYECKOE MPUMEHEHHUE: JBUTATENb
BHYTPEHHETO CropaHus, ObITOBOM XOJIO0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEW JHEPruM Tejia MPU COBEPIICHUU PaOOThI: BBUIET
npoOKku M3 OYTBUIKK TOJ JEHUCTBHEM CXATOTO BO31yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbiT 1Mo anuabaTHOMY pAacHIMPEHHIO0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanus eeuwjecmea. Pazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuansl. llinaBieHue wu
KpUCTaITU3anus. Y ienbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHH MOJIYUYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DiieKTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa
DJNIeKTpu3auus Tell. OJEeKTpUYECKUui 3apsa. JBa Buaa 3IIEKTPUUYECKUX
3apsaoB. [IpOBONHMKM, AMANEKTPUKU W TOJYIMPOBOJHUKH. 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsI.
Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh  anektpuueckoro moisa.  [IpuHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

PaGora cun  snekrpoctatuueckoro  moisa.  llotenmuman.  PasnHocTb
noteHuuanoB. [IpOBOAHMKM M AMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpPOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopeilicTBue Ha3IEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEK1y HUMHU U TUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
[TocnenoBaTtenpHOE, MapAILICIIBHOE, CMEIIAHHOE COCIMHEHUE TPOBOJHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH J[xoyms—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOJABIKYIAsl CHJIa U BHYTPEHHEE CONPOTHBJICHUE HMCTOYHUKA TOKA.
3akoH OMa nJ1s MOJHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

DONEKTpOHHAs ~ NPOBOJAMMOCTh  TBEPIABIX  METAUIOB.  3aBHUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIpUMECHAas MMPOBOJIUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHL.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINS. DIEKTPOIIN3.



DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Inazma.

TexHuueckue yCTpOMCTBA MW NPAKTUUYECKOE MPUMEHEHUE: aMIIEPMETD,
BOJBTMETP, PEOCTaT, HCTOYHUKH TOKa, DOJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenne cuiibl TOKa U HANPSIKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIUHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CwmelraHHoe COeJMHEHUE MPOBOTHUKOB.

[Ipsamoe wu3MepeHue »dieKTpoaABMXKylIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3MeKTpOABMKYIIEH CHIbI UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
Y4ETOM COJIEpKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTeMaTHUKH,
Ouonoruu, XUMHH, Teorpaduu U TEXHOIOTUH.

Meowcnpeomemmnvle nouwsamus, CBSI3aHHbIE C MU3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBJICHUE, HAy4HbIH (akT, rumores3a, (u3MyUeckas BEIWYWHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHAas (QYyHKIHS,
napabona, runepOona, ux rpaguku W CBOKWCTBA, TPUTOHOMETPHUECKHE ()YHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTIOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mmexanndeckoe NBIWKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEII000MEH UBBIX OPraHU3MOB (BHUJbI TEIUIONEPEAaUYH, TEIJIOBOE PABHOBECHUE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIpHAsh Macca, TEIUIOBbIE CBOWMCTBA TBEPIBIX TEN, XUJIKOCTEU WU



ra3oB, JJEKTPUYECKHE CBOKWCTBA METAJJIOB, JJIEKTPOJUTHYECKAs IUCCOLHALIMSA,
rajbBaHUKA.

l'eocpacghus: BIaXXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeodbpa3zoBaHUE IBIKEHUN C HUCIOJIB30BAHHEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
CropaHusi, mapoBasi TypOvHa, ObBITOBOIN XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAJIOB, B TOM YHCJIE€ HAHOMATEpPUAIIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpoMazHuUmMHas UHOYKUUA

[ToctosiHHblE ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mnosie. Bektop MarHuTHOM wWHAYKUMU. [IpuHUMN cynepno3unuu
MAarHUuTHBIX MMOJIeH. JIMHMM MarHUTHOW WHIAYKUMH. KapTWHa JIMHUM MarHUTHOW
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe ToNe MPOBOAHMKA C TOKOM. KapTuHa IJHMHUN WHIYKUWAH
MAarHUTHOTO MOJisi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlieHUE. J[BUKEHHE 3apsiAKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Itoje. PaGoTa cunbl JlopeHma.

SIBieHne 3JEKTpOMarHUTHOM UWHAYKUMU. [IoTOK BekTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe »nexkTpuyeckoe Tmosie. ONEKTPOJBIKYIIAs CHIA HHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M NPAKTUYECKOE MPHUMEHEHHUE: IOCTOSIHHbBIC
MArHUThl, JJEKTPOMArHUTHI, 3JICKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHOYKIMU MAarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYIIEH CHUJIbI MHAYKIUUA OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre caMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW HHAYKIUU.

Pa3pnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNIHbLE KOJ1eOAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
'apmonnyeckue konebanus. [lepuon, vacrora, ammiauTyna u ¢asza KoieOaHHil.
[IpyxuHHBI MadgTHUK. MaTeMaTU4eCKUd MASTHUK. YPaBHEHHE TapMOHUYECKUX
kosneOanuii. [IpeBpalieHne SHepruy Mpyu rapMOHUYECKUX KOJICOAHHX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOjJeOaHUS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH cOXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYDE.

[IpencraBienne o 3aTyXaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOIb30BaHUS AEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: 3JIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJeOaTeIbHONM CUCTEMbl (MPYXUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JIeKTponepeadn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre mepeMEHHOTO TOKa B ILENM W3  TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OTIHbL

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JuiMHa BOJHBL. [lomepeyHble W MPOAOJIbHBIE BOJIHBIL.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi Bektopos E, B, V B anektpomarautHoit BosiHe. CBOMCTBa
AIEKTPOMArHUTHBIX BOJIH: OTpPa)XEHHUE, MPEIOMIICHUE, MoJsipu3aius, audpakims,
unTepdepennns. CKOpoCTh SJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeAEBUICHUS. Pannonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne yCTpocTBA M MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHBIE
MHCTPYMEHTHI, YJbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HabGmronenne oTpakeHus M MPETOMIICHUS MEXaHUYECKUX BOJTH.

HaGmonenne natepdepeHunn u TuPppakiuy MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYIOM U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
IpesioMJIeHUE, NOoAspu3anus, Judpakuus, UHTEpPEPEHLIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHus cBeta. [locTtpoeHue n3obOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKoHbBI MPETOMIICHUS CBETa. AOCOIMIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbIi yroja TMOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6enoro ceera. L[BeT.

ColOuparomue W pacceuBaronue JUH3bL. ToHkas nauH3a. DokycHoe
paccTosiHUEe W ONTHYEeCKas Cuiia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. HWuTtepdepenuuss cBera. KorepeHTHblEe HCTOYHUKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpakiuumoHHas peméTka. YciaoBHe HaOIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHudyeckue ycTpoWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE paclpOCTpaHEHUE, OTPaXKEHUE U TNPEIIOMIICHHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[Tonydyenue ciekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOIYJSL CKOPOCTH
CBETA B BaKyyMe, IPUHLINUI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHHM U COKpalleHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBIL.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. dnemenmovt K6aHmMoB80Ol ONMUKU
®otonbl. ®opmyna [lnanka cBs3u sHEpruu (PoToHA ¢ €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa 11 Gororddekra. «KpacHas rpaHuia
doTorddexra.

JlaBnenue ceeta. Onbitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne ycTpoicTBA W TMpPaKTUUYECKOE MpPUMEHEHHUE: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIIL.
[Inanerapnas mopmens aroma. lloctynmatel bopa. M3nydenume u mnormiomieHue
(GOTOHOB TpHW Mepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
criekTpoB. CIIEKTp ypOBHEW 3HEPTUU aTOMa BOJAOPOA.

BonnoBbie cBoiicTBa yacTtull. Boaubl ne bpoiis. KopnyckyisipHO-BOITHOBOM
Ty alivi3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckue YCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JIOKAa3bIBAIOUIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopmna  mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. Hyknmonnas monens siapa ['eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. OJEKTPOHHBIA UM TO3UTPOHHBIM OeTa-pacman. [amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccsl sapa.

Anepusie peakuuu. /lenenue u cuHTE3 AI€EP.

Anepnsiii peaktop. TepMmosimepHbiii cuHTe3. [IpobOiieMbl M MEPCIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

TexHu4eckne ycTpOHCTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BéznHoro Heba. Co3Be3aus, sSpkue 3BE3/bI, IUIAHETHI, UX BUAUMOE
JIBIDKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CosiHIIa U 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsI 3BE3] TJIaBHOM IMOCJIEN0BATEIIBHOCTU. BHYTpeHHEE CTpoeHue



3B€31. COBpEeMEHHBIE NPEACTABICHUS O MPOUCXOKIACHUM U 3Bosonnn ConHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBuxkenue ConHua B
IN'anaktuke. Tunel rasakTuk. Paguoranaktuku u kBasapbl. UEpHBIE OBIPHI B sAapax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOXKEHUH NIl omnpeeleHs] OJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponb Qu3ukm U acTpoHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3THYECKOU cdepax AesTENHHOCTA YeOBEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢du3nueckor KapTUHBI MUpa B OOIIEM psIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
Y4ETOM COJIEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MaTE€MaTUKHU,
OMOJIOTMH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meowxcnpeomemmnvle nouwsamusl, CBSI3aHHbIE C U3YYEHUEM METOJOB HAy4YHOTO
MO3HAHUSA: SBJICHUE, HAy4HbIH (akT, rumore3a, (u3uyUecKkas BEIWYWHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMBl YPaBHEHHM, TPUTOHOMETPUUECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIMHA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
onpeiesieHne MIOMAaU MIOCKUX (GUryp u o0bEMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B KMBOW MPHUPOJIC, ONTUYECKUE SIBIICHHUS B )KUBOW MPUPOJE, JCHUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKAsI CTPYKTypa TBEPJIBIX
TEJ, MEXaHW3Mbl OOpa30BaHUS KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJIu3.



l'eocpaghusi:  MarHUTHbIE TMOJIOCa 3€MIIM, 3aJleKU MArHUTHBIX DY,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JTMHUW DIEKTPOIEpPEAad, TIEHEPATOp IIEPEMEHHOIO TOKA,
AIEKTPOBUTATENb, WHAYKIIMOHHAS II€Yb, pajaap, PaJUONPUEMHHK, TEJIEBU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIEC PE3YyJbTATHl OCBOCHUSI yueOHOro npeaMera «Ou3nkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACHIMPEHHE KU3HEHHOTO
ONbITa U OMNbITA JICSITEILHOCTH B MPOIIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD IPaKAAHCKOM MO3UIIMM 00YJaIOIIEeTrocs: Kak aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JNEMOKPATUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€STEIIBHOCTh B MHTEPECAX TI'PaXITAHCKOTO
oO1ecTBa, y4acTBOBaTh B CaMOYIIpaBJIeHUH B 00pa30BaTEIbHOM OpraHu3alliy;

YMEHHUE B3aUMOJECUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUHU C
X QyHKIMSIMY U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) IATPHOTHYECKOT0 BOCIIMTAHMS

c(hopMUPOBAaHHOCTH POCCUUCKOM TrPaKTaHCKOMN UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTINTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCJE B
NESTENLHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNUE K MUPY, BKIIOYas 3CTETUKY HAYYHOI O TBOPUECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

HMHTEpEC K pa3inuHbIM cdepaM MpoPecCUOHATBLHONU NEATeNbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC MJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

c(hOpPMUPOBAHHOCTh HKOJOTMYECKON KYJIBTYpbl, OCO3HaHWE TJIOOATHLHOTO
XapakTepa AKOJOTUUECKUX MPOoOeM;

IJIAHUPOBAHUE U OCYLIECTBIIEHUE AEUCTBUN B OKPYKAIOIIEH CPEJE HA OCHOBE
3HAHUS LIeJIel YCTOMYMBOTO Pa3BUTHUS YEJIOBEYECTBA;

pacuIMpeHre OMbITa JACSTEIBHOCTH DKOJOTHYECKOW HAIMPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

OCO3HAaHHWE IEHHOCTH HAy4YHOW JEeATENbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHHs]  (PU3MKU  OCYHIECTBIISTH  MPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBHUS
ba3oBble Jornueckue AecTBUA:
CaMOCTOATENLHO  (pOpMyNIHpOBaTH M aKTyalU3UpOBaTh  MpoOiIemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAesATh LENU ACATEIBHOCTH, 3aJaBaTh IAapaMeTpbl U KPUTEPUU HX
JOCTUKECHUS;
BBIBJISITH  3aKOHOMEPHOCTM UM IIPOTUBOpPEUYHsST B  PacCMaTpUBAEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh TUTAH PEIICHUS MPOOJIEMBI ¢ YU4ETOM aHaIN3a MMEIOITUXCS
MAaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJIIM, OLCHUBATh PUCKH MOCJIEACTBUM AEATENbHOCTH;
KOOPAWUHUPOBaTh M  BBHINOJNHATH pabOTy B  YCIOBUAX  pealbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3ZHEHHBIX MPOOIIEM.
ba3oBble ncciaenoBate/ibCKue AeiiCTBUSA:
BJIAJICTh HAYYHOW TEPMHUHOJOTUEHN, KIIOYEBBIMU MOHATUSIMU U METOJIAMU
(pu3HUECKON HAyKU;



BJIJIETh HaBBIKAMH Y4E€OHO-MCCIIEIOBATEILCKON M MPOCKTHON NEATEIHbHOCTH
B 00s1acTU (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOUCKY
METOJIOB peIICHHs 3a1ad (U3NYECKOTO COACP)KAHUS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH MO TIOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3oBaHUI0 W TPUMEHEHUIO B PA3NIUYHBIX YUeOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIICHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (GOPMYIHUPOBATH COOCTBEHHBIC 3a/ladll B 00pa30BaTEIILHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUS 10 (U3MKE B MPaAKTHYECKYI0 001acThb
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU NOJy4YeHUs MH(OpMauu (HU3MYECKOrO COAECpKaHUS U3
HUCTOYHHMKOB PpA3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBISATh IIOUCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
NPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa HMH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
Gopmy mpencTaBICHUS U BU3YyaTH3AIHH.

KoMMyHuUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:
OCYILIECTBIISITH OOIIIEHHE Ha YpOKaX PU3UKU U BO BHEYPOUHOU €S TEILHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIB30BaTh IPEUMYIIECTBA KOMAaHIHOW U MHIAMBUAYAIbLHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHUMATHh  L[EJIM  COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTUIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE MOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JIESITEIHBHOCTh B 00JACTH
GU3UKM W acCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTaBJISITh IUIAH PEIICHUS PACYETHBIX U Ka4eCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON pabOThI ¢ YU4ETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUI;

JlaBaTh OICHKY HOBBIM CUTYaIIHUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCTBOBaTh (OPMUPOBAHUIO M IPOSIBICHHUIO JSPYAUIIMA B 00JacTH
(bM3UKH, TOCTOSTHHO MOBBIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIN YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallUsiM, BHOCHTh KOPPEKTHUBBHI B JACATEIHHOCTb,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB 1EIISM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENbHOW  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JCHCTBUA M MBICIUTEIBHBIX IMPOIECCOB, HUX pE3yIbTaTOB U
OCHOBaAHUI;

HCTIOJIb30BaTh MPUEMBI peIeKCHr NI OIEHKH CUTYyalliHd, BEIOOpa BEPHOTO
pelIeHus;



YMETh OILICHUBAaTh PHUCKU U CBOCBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHUIKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPH aHAIU3€ PE3yIbTaTOB
JeSTEIbHOCTH;

IpUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX MpPU aHAIU3€ Pe3ylIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce nocTM)EHUST JIUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN UHTEJIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKJIIOYAIOIIEIO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS PA3BUTHS COOCTBEHHOUW AMOIMOHATLHON Cdephl,
OBITH YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJalTUPOBATHCS K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBAaTb HUCXOJS H3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAJILHOE COCTOSHIUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC U pa3periaTh KOHQIUKTHL.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApPTUHBI MHUpPAa, B Pa3BUTUH COBPEMEHHOU TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TpaHULBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJIENEH:
MartepualibHasi TOUKa, HHEpIMadbHas CUCcTeMa OTCUETa, a0COMOTHO TBEPAOE TENO,
WJICATBHBIN ra3, MOJICJIA CTPOEHUSI Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

pacro3HaBaTh (pu3znueckue sABiIeHUsl (IIPOIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



AJEKTPOJUHAMUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MNPAMOJMHEWHOE
JIBIKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBUe Ten, Tuddy3usi, OpOyHOBCKOE JIBUKEHHUE, CTPOCHUE JKUJIKOCTEH
1 TBEPJIBIX TEJI, KBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIJIOBOE
paBHOBECHE, UCMApPEHUE, KOHJCHCAlUs, TJABICHUE, KpPUCTAJIU3alus, KUIIEHHUE,
BJIAJKHOCTh BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a MPU €r0 HAarpeBaHUM B 3aKPHITOM
COCyZ€, CBSI3b MEXKIY IapamMeTpaMu COCTOSHMS Tra3a B H30MpPOIECccax,
AJIEKTpU3aLUs TEJl, B3AUMOICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JBI)KCHHUE, HUCTOJb3Yysl (U3NYECKHE BEJIUYMHBI:
KOOpAWHATA, MyTh, IMEPEMENIEHHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Teja, KHHETHUYECKash SHEPrusi, NMOTCHIIMAIbHAs SHEPrUsl, MEXaHU4eCKas
paboTa, MeXaHMYeCKas MOIIHOCTh, MPH ONHUCAHWUW TPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICIT HCMOJb3yeMbIX BEJIMYMH, WX OO0O3HAYEHUS W CIUHUIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

ONUCHIBATh H3YUYEHHbIC TEIJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3Yyd (U3MUECKUE BENUYWHBI: JIaBJICHHE Tas3a, TeMIeparypa, CpeaHss
KMHETUYECKAasl SHEPTUsl XaOTHUYECKOTO ABUIKEHHSI MOJIEKYJI, CPEIHEKBAAPAaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIOJIB3YEMbIX BEJIWYUH, WX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOIIUE JAHHYIO
(Gu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIIECCHI), UCTIONB3Ys (DU3NYECKUE BEIUUYMHBI: IIICKTPUUECKHUUN 3apsij,
AJEKTPUYECKOE TOJIE, HANPSHKEHHOCTD ITOJIS, MOTEHUMAI, Pa3HOCTh MOTEHLIHAJIOB;
Py ONHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYECHUS M E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UUECKYIO BEJIMUUHY C IPYTUMH BEIMYUHAMU,

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SBICHUS, UCIONB3Yys (pu3mdeckue
3aKOHBI U IPUHIUIIBI: 3aKOH BceMupHoro tsarotenus, I, I u III 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON »JHEpruu, 3aKOH COXPAHEHUS MMITYJbCa,
MPUHLHUIT CYNEPNO3UIUN CHJI, MPUHIMI PABHOINPABHUS HMHEPLUHAIBHBIX CHCTEM
OTCYETA, MOJIEKYJSIPHO-KUHETUYECKYK) TEOPUIO CTPOECHHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUHU TEIIOBOTO ABHXKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmepaTypoi, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3nnyarh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acT) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOUCTB; pa3inyaTh yCIOBUS WX OE30MAaCHOTO HCIOJB30BAHHS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBHI IO HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C WCIIOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, MPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHHUSA, IMPOBOJUTH OIBIT M
dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC MU3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GUKCHpPOBATh PE3YJBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKHX BCIIMYWH B
BUJIE TAOJUIT U Tpa(HKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro1aTh MpaBmiia 0€30MacHOTO TpyAa MPU MPOBEJICHUU HCCIICIOBAaHUHN B
pamMKax ydeOHOTO JKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON M TPOEKTHOMU
JESTENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJB3Ys (PU3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCIIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUYECKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OILICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAaYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUHUBYIO
IIEMOYKY PACCYXACHUI C OMOpOW Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3ndecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  pEHIeHWW  y4eOHBIX  3aJad  COBPEMCHHbBIC
MH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpelICTaBleHns Y4eOHON M HAyYHO-TIOMYISIPHOW MH(POPMAIIUU, TTOTYICHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKIAAa POCCUHUCKHUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIEr0 MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

WCITOJIB30BaTh TEOPETHUCCKHE 3HAHWS MO (U3UKE B MOBCEIHEBHOUN KU3HU
JUTsE o0ecredeHus: 0€30MaCHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpeie;



paboTaTh B TpyHIi€ C BBIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX pOJEH,
IUIAHUPOBATh padOTy TpYyNIbl, PALUOHAIBHO pACHPENesITh OOA3aHHOCTH H
IJJAHUPOBAThH NIESTENBHOCTh B HECTAHIAPTHBIX CUTYAlHsX, aJACKBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbl B PELUICHUE pacCMAaTPUBAEMON TPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (PU3uKu B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTMHM, B MPAKTUYECKOM AEATEIBHOCTH JIFOJIEH, LIEJIOCTHOCTh U EIUHCTBO
(u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS U3YYEHHBIX (QU3NUYECKUX MOJENei:
TOYEUYHBIN JJIEKTPUUYECKUI 3apsif, JIyd CBETA, TOUYEYHBIM UCTOYHUK CBETA, sAEpHAs
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJb aTOMHOTO siipa MpU pPelIeHUU (U3HUECKUX
3a7ay;

pacno3HaBath (pU3MYECKUe SBJICHUS (MPOLIECCHI) U OOBSACHATH UX HA OCHOBE
3aKOHOB JIEKTPOJUHAMUKHA U KBAHTOBOW (PU3MKU: dJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE IEHUCTBUs TOKA, B3aUMOICHUCTBUE
MAarHuTOB, DJJEKTPOMAarHuTHas WHIYKLUs, JCUCTBUE MArHUTHOTO IIOJS Ha
NPOBOAHUK C TOKOM M ABWXKYIIUWUCS 3apsii, AJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, IPSMOJIMHEMHOE pPACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepennus, audpakuMs W TONApU3aLMig CBETa, JHCIEpPCUs CBETa,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JIMHEMYaTOro CIIEKTpa aromMa BOAOPOJA, €CTECTBEHHAas M HCKYCCTBEHHAas
PaIHOAKTUBHOCTb;

ONKUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  pA3JIMUHBIX  Cped) WU
AIIEKTPOMArHUTHbBIE SABJIEHUS (IIPOLIECCHI), HCIOJB3YS (PU3NUYECKHE BEIMYUHBI:
AIEKTPUYECKUM 3apsif, CHJIA TOKA, DJIEKTPUUECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHILIMAJIOB, AJIEKTPOJBIKYIIAs CHia, paboTa TOKa,
MHIYKIHWsT MarHATHOrO Ions, cuina Awmnepa, cwia JlopeHnma, MHIAYKTHBHOCTH
KATYIIKW, JHEPrus JJIEKTPUYECKOrO M MArHWTHOIO IIOJIEM, NEpUOJ M YacToTa
KoneOaHuil B KojJeOaTeabHOM KOHType, 3aps] W CuiIa TOKa B IpoLecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KoJeOaHul, (OKyCHOE pacCTOsIHHE U
ONTHYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBIC]I HCIIOJNb3YEMBIX BEIUYMH, HMX OO0O3HAUEHHMs M EAUHMIIbI, YKa3blBATh
(opMyIbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYH0 BEJIMYHMHY C JIPYTUMHU
BEJIMYMHAMMU;

ONMCHIBATh H3YyYCHHBIE KBAaHTOBBIC SBICHHS M IPOLECCHI, HCHOJb3Ys
(u3nuecKkre BEIUYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI U



4acTOTa CBETA, YHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnaaa, YHEPrus CBA3U
aTOMHBIX SJ€p, MPU ONUCAHUU MPABUIBHO TPAKTOBATh (U3HMUYECKUH CMBICIH
UCIIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAYEHUsS W EIMHHMIIbI, YKa3blBaThb (POpPMYIIbI,
CBSA3BIBAIOIIME JAHHYIO (U3MYECKYIO BEJIWYMHY C JPYTUMU BEJIMYMHAMM,
BBIYHCIISATH 3HAU€HHE (PU3NYECKON BETUUHHBL;

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHONB3Yys (pusmyeckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEJ0BATEIbHOIO U MAPaLIETBbHOTO
COCMHEHUsI IPOBOJHUKOB, 3aKOoH JDxoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIIMH, 3aKOH MPSMOJIMHEHHOT0 PaclpOCTPAHEHMS CBETA, 3AKOHBI OTPaKEHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE DifHITelHa s (orodaddekra,
3aKOH COXPAaHEHMsI DHEPruH, 3aKOH COXPAHEHMS] MMIYJbCA, 3aKOH COXPAaHECHMS
ANEKTPUUECKOTr0 3apsja, 3aKOH COXPAaHEHHMs MAacCOBOIO 4dMcia, noctynarsl bopa,
3aKOH PaJIMOAKTUBHOTO PACIMajia, MPU 3TOM pasziinyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAXKEHHWE W YCIOBUA (TpaHHIlbl, 00JaCTH)
IPUMEHUMOCTH;

OTpeeNIATh HAIIPABJICHHE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJISI TPOBOJHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHia;

CTPOUTh M OIKCHIBaTh H300paKEHHE, CO3[aBa€MOE€ IUIOCKHM 3€pKajoM,
TOHKOM JIUH30M;

BBIMIOJHATh JKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3MUECKUX SBICHUU W
IPOLIECCOB C MCIIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEpPEHHIl: IPH 3TOM
dbopmynupoBaTh mpoOJeMy/3amady W TUNOTE3y Y4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBI

OCYIIECTBIISITh MPSMbIE M KOCBEHHBbIE U3MEPEHUST (PU3MUECKUX BEIUYHH, TIPH
TOM BBIOMPATh ONTHUMAJBHBIM CIOCOO HM3MEPEHUS U MCIOJIb30BATh W3BECTHHIC
METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIWYMH C HCIOJIb30BAaHUEM
OPSAMBIX HM3MEPEHHWIl: MPU OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHpPOBATH
PE3yNbTATHl MOJYYECHHON 3aBHCHUMOCTH (U3MYECKUX BEIMYMH B BHJIC TAOJIHUI] U
rpaduKoB, AeIaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMUS,

co0roaTh mpaBuia 0€30MacHOro TpyAa MPU MPOBEACHUM HCCIEAOBAHUMN B
paMKax ydeOHOro HSKCIEPUMEHTA, Y4YEeOHO-HCCIENOBATENbCKOM M NPOEKTHOU
JESATENBHOCTU C HCIIOIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1a0OPaTOPHOro
000pyI0BaHUS;

pemaTth pacy€THblE 3a7aydl C SBHO 33aJlaHHOW (DU3UYECKOW MOJIEIbIO,
UCIOJIb3Ysl (PU3MUECKHE 3aKOHBI U MPUHLMIIBI, HA OCHOBE aHAJIM3a yCJIOBUSA 3aJa4H
BbIOMpaTh (PU3UYECKYIO0 MOJEIb, BBLACIITh (PU3NUECKUE BEIUYUHBI U (HOPMYIIbI,



HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LENIOYKY pAaCCYKICHUHU C ONOPOW HAa M3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTU HU
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  pEUIeHWHM  Y4eOHBIX  3aJad  COBPEMEHHbIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U IpelcTaBleHrs y4eOHON M HAay4YHO-TIOMYJSIPHOM MH(pOpPMaLUU, MOJTYYEHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIyYaeMyI0 HH(POPMAILIHIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3inyaTh yCIOBUS UX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE NPOLIECCOB OKPYXKAIOUIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
i obecrieyeHust 0€30MacCHOCTU NPU OOpallleHuu ¢ IpUOOopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, Il COXPAHEHMsI 3/I0pPOBbSl U COOJIIOJIEHUSI HOPM 3KOJIOIMUYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTath B TIpyNIe C BBHIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PAUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATECIIBHOCTh B HECTAHIAPTHBIX CUTYallUAX, aJ€KBATHO OLCHHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE paccCMaTpUBaEMO MPoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThbI
pecypcsl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bu6moreka [IOK
1.1 ®dwu3muKka 1 METOIbl HAYYHOTO TTO3HAHUS 2 0 0 httos://m.eds00.ru/ 741572
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > L 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flunamitia ! 0 4 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHCHHS B MEXaHHUKE 6 1 2 htts://m.edso.ru/ 74 1bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnnoreka [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKN 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 1 0 bubnuorexa [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazgeny 24
Paznen 4. DJIEKTPOJIUHAMUKA
bubmmoreka [{OK
4.1 1
DueKTpocTatiiia 0 https://m.edso0.ru/7f41bf72
42 [TocTostHHBIN 351eKTpUYeCKHil TOK. TokH B 12 bubmmoreka [{OK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
MarnuTHO€ 1oJie. DIeKTpOMarHuTHAsI bubnuoreka [JOK
1.1 11 2 2
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKue U JIEKTPOMArHuTHHIE 9 0 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHHIE 5 1 0 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Onritia 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Pazzea 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
31 OCHOBBI crieManbHON TEOPUU 4 1 1 bubnnoreka [JOK
' OTHOCHUTEILHOCTH https://m.edsoo0.ru/7f41c97c
Utoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
4.1 DNeMEeHThl KBAHTOBOW ONTUKU 6 0 0 https://m.edsoo.ru/7f41ca7c
4.2 Crpoenune atoma 4 0 1 bubnuorexa [IOK



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

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

4.3

ATOMHOE SAPO

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 Et?rij:jll;lr?]f(iig S/I;f41097c
Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 Oo6o0maroree MOBTOpEHNE 4 Et?[i?;;f:;iggﬁfmwk
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrieckie H3yYeHHUs o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsbl
®u3nka — Hayka O IPUPOJE.
1 Hayunbie MeT(})[;I)I HO?I,)H:)HI/ISI 1 0 0 brmmorexa [OK
04.09.2023 | https://m.edsoo.ru/ff0c32e2
OKpPY’KaIOILlero MUpa
Ponb u MecTo pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 0 0 bubmuorexa [JOK
Hay4HOU KapTUHBI MUpPa, B 07.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTHU JIIOICH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 0 0 bubnuorexa [JOK
neukeHus. [lepemenienue, CKOpocTsb, 11.09.2023 | https://m.edsoo.ru/ff0c3508
yCKOpEeHUe

4 PaBHOMEpHOE MpsIMOJIMHENHOE 1 0 0 bubnuoreka [JOK
JIIBHKEHUE 14.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1 0 0 bubnunoreka [JOK
JBUKCHHE 18.09.2023 | https://m.edsoo.ru/ff0c372e
CBoOoiHOE mageHue. Y CKopeHue

5 cBoOoaHOTO TageHus. KonTponbHas 1 1 0 bu6mmoreka [JOK
paboTa B paMKax CTapTOBOTO 21.09.2023 | https://m.edsoo.ru/ff0c39cc
KOHTPOJIS

7 KpuBonuHeliHOE BUXKEHUE. 1 0 0 bubnuorexa [IOK
JIBuKEeHNE MaTepUAILHOW TOYKH 110 25.09.2023 | https://m.edsoo.ru/ffOc3ada



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

OKPYXHOCTH

[IpuHnmn otHOCUTENBHOCTH ["anmnest.
NHepupnanpHble CUCTEMBI OTCYETA.
IIepssiii 3ak0H HproTOHA.

bub6mmorexa [{OK

8
Jlaboparopuas pabota Nel Ha Temy 28.09.2023 | https://m.edsoo.ru/ff0c3be8
"N3ydyeHue qBUKEHUS Teja 1o
OKpYyX)HOCTH"
Macca tena. Cuina. [Tpunuun
9 CynepIio3unuu cui. Bropoi 3akoH bubmorexa HOK
iep - PTOP . 02.10.2023 | https://m.edsoo.ru/ff0c3bed
HeroToHa Jutst MaTepHaIbHOM TOYKH
10 Tpetunii 3akoH HerotoHa mist bu6moreka [IOK
MaTepuaIbHBIX TOUYEK 05.10.2023 | https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMHUpHOTO TAroTeHus. Cuia
11 TsoxecTH. [lepBas kocMuueckas Bubmmorexa [IOK
P 09.10.2023 |  https://m.edsoo.ru/ff0c3d00
CKOPOCTh
Cuna ynpyroctu. 3akoH ['yka. Bec
12 tena. Jlaboparopras padota No2 Ha bubnunoreka [JOK
teMy "M3ydeHue NBUKEHMS Tena, 12.10.2023 | https://m.edsoo.ru/ff0c3e18
OpOIIEHHOTO TOPU3OHTATBHO"
Cuna tpenus. Koadduunenr tpenus.
C
o | Comommemare g
! ' 16.10.2023 | https://m.edsoo.ru/ff0c3f76
JlaboparopHas pabota Ne3 Ha Temy
"U3mepeHue KECTKOCTH NPYKUHBI"
[TocTynarensHOE U BpamiareiabHOe
BIDKEHUE a0COIIOTHO TBEPIOTO TeETa.
14 i/[OMeHT cunbl. [1nedo CI/IJIl:IjIH VYenosus Bubmmorexa LIOK
' ' 19.10.2023 |  https://m.edsoo.ru/ffOc41a6

paBHOBecHUs TBEPIOTO TeJa.
JlaGopatopHast pabota Ne4 Ha Temy



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

"N3mepenne ko3huimenTa TpeHus
CKOJIb)KeHus"

15

NMnynsc maTepralbHOM TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
Nmnynbc cuiibl. 3aKOH COXpaHEHUS
uMITyJbca. PeakTuBHOE IBUYKEHHE.
JlabopaTtopHnast pabota Ne5 Ha Temy
"N3ydyeHne paBHOBECHS Teja MO/
eCTBUEM HECKOJBKUX CHII"

23.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0c43d6

16

Pa6oTta 1 MOLTHOCTD CHJIBI.
Kunernueckast sneprus
MatepuaibHOW ToukH. Teopema 06
M3MEHEHUH KHHETHUYECKON 3HEpriu

26.10.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenmmansHas 3HEPrusl.
[ToTennuanpHas SHEPTrUust ynpyro
nehOpMUPOBAHHON TIPYKUHBI.
[ToreHumanpHas SHEPTUS Tela BOIM3U
MOBEPXHOCTH 3eMiid. J{uHamuka
BpaIaTEIbHOTO JABMKCHUS
a0COJIIOTHO TBEPJIOTO TeJa

09.11.2023

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

18

[ToTeHnManbHBIE U HETIOTEHINAIILHBIE
cuibl. CBs3b pabOTHI
HEMOTEHIIUAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOW YHEPTUM CUCTEMBI TEI.
3aKOH COXpaHEHMSI MEXaHUUYECKOU
SHEPTrUU

13.11.2023

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

19

JlaGopatopHast pabota Ne6 Ha Temy
"N3ydyeHne 3aKkoHa COXpaHEHMUSI
MEXaHWYECKOH 3Heprun"

16.11.2023



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

20

KontponsHas padota Nel Ha Temy
«Kunemaruka. Jlunamuka. Cratuka.
3aKOHBI COXpaHEHHSI B MEXaHHKE»

20.11.2023

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

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM Teopuu. bpoyHOBCKOE
nsuxenue. JAudpdysus

23.11.2023

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aUMO/ICIICTBHUS YaCTHI] BEIIECTBA.
Mojienu cTpoeHust ra3oB, KUIKOCTEN
U TBEPABIX TEN

27.11.2023

23

Macca monekyn. KonnuectBo
BemecTBa. [loctosiHHas ABoraapo

30.11.2023

24

TemnoBoe paBHOBecue. Temneparypa
u e€ usmepenue. [llkana temneparyp
Henscns

04.12.2023

25

Wneansueiii raz B MKT. OcHOBHOE
ypaBuenne MKT

07.12.2023

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

26

AGcomoTHas TemrepaTypa Kak Mepa
cpeaHel KUHETUYECKOM SHEpruun
JBUKEHUS MOJIEKYI. Y paBHEHHUE
MenneneeBa-Kianeitpona

11.12.2023

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

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

14.12.2023

28

JlaGopatopHas pabota Ne7 Ha Temy
«KcIepUMeHTalIbHas POBEpKa
3akoHa I eii-JIroccaka»

18.12.2023

29

I/I3onpoueccm B NACAJIBHOM Ia3€ M ux
rpa(pnqecxoe MMpEACTaBJICHUC

21.12.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

Buyrpennssa sHeprus
TEPMOJAMHAMHUYECKON CUCTEMBI U
croco0Obl eé u3Menenusa. Koimmyectso

bub6mmoreka [{OK

30 TEIUIOTHI U paboTa. BHyTpeHHS s 25.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPTHUs 0JTHOATOMHOTO HACATBHOTO
rasa

31 Bune! rennonepenaun bubmorexa HOK

28.12.2023 | https://m.edsoo.ru/ff0c5c36
VnenpHas TEIUIOEMKOCTh BEIIECTBA.

32 KonnuecTBo TemioTs! npu bubnuoreka [IOK
Teronepenadye. AnnadaTHbIN 11.01.2024 | https://m.edsoo.ru/ff0c5c36
rporecc

33 [TepBrIil 3aKOH TEPMOJUHAMHUKA U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30IpoLieccam 15.01.2024 | https://m.edsoo.ru/ffOc5efc
Heob6parumocTs mporieccoB B

34 npupojie. Bropoii 3akoH bubmorexa [TOK

18.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU

35 [Tpuniun nevicreus u KII1/ TermoBoit bubnuoreka [JOK
MalllHHbI 22.01.2024 | https://m.edsoo.ru/ff0c600a

36 Hwuxn Kapro u ero KITJ] 95 01.2024

37 DKOJOTHYECKHE MPOOIEMbI
TEIJIO3HEPreTUKU 29.01.2024

38 O6o6maromuii ypok «MouekynsapHas bubnunoreka [JOK
¢u3uka. OCHOBBI TEPMOTUHAMUKI 01.02.2024 | https://m.edsoo.ru/ff0c6938
KonTtponpHas padota Ne2 Ha Temy

39 «MonexkynspHas ¢puzuka. OCHOBBI Bubmmorexa LIOK

05.02.2024 | https://m.edsoo.ru/ff0c6a50

TCPMOJUHAMUKU



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
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

[TapooOpa3zoBanue 1 KOHICHCAITHS.

bubmuoreka [JOK

40
Ucnapenue u kuneHue 08.02.2024 | https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCUTEIbHAS
41 BJIQXKHOCTE BO3ayxa. HaceImeHHbIi Bubmiorexa [TOK
AYRa. - 12.02.2024 |  https://m.edsoo.ru/ffoc64d8
nap
Teépnoe teno. Kpucrammueckue u
amopdHbIe Tena. AHU3OTPOTIHS
42 CBOMCTB KpuCTAILIOB. JKuakue Bubmiorexa ITOK
p s 15.02.2024 | https://m.edsoo.ru/ffOc65f0
kpuctamuibl. COBpeMEHHbBIE
MaTepHAITBI
[naBnenue U KpUCTATUIU3ALMSL.
43 VY nenpHasd TE1oTa [IaBICHUS Bubmiorexa IIOK
' 19.02.2024 | https://m.edsoo.ru/ff0c6708
CyOmumariust
YpaBHEHHE TEIUIOBOTO OaslaHca.
44 Kourpoasnas padora Ne3 Ha tem Bubmaorexa IIOK
" P P o Y 22.02.2024 | https://m.edsoo.ru/ff0c6820
OCHOBBI TEPMOJIMHAMUKHI
DNeKTpu3anus Tei. DIESKTPUIECKUI
45 3apsz. JIBa BHaa 3JIEKTPUICCKHUX bubmorexa LHOK
DA A P 26.02.2024 | https://m.edsoo.ru/ffO0c6bcc
3apszIoB
IIpoBOIHMKH, TUIIEKTPUKHA U
46 H(I))J'I ﬂOBO HIfKI/I 3aK(I))H COXpaHEHUS Brbmiorexa IIOK
yHpoBoa i P 29.02.2024 | https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsia
B3aumopeiicTBue 3apsa0B. 3akOoH
47 Kymona. ToueuHbIN di1eKTpHUUeCKUit Bubmzorexa LIOK
YHOHA. P 04.03.2024 | https://m.edsoo.ru/ffOc6ced
3apsig
Harpsx€HHOCTB 2JIEKTpUUYECKOTO
48 noJist. [IpuHIAI CyIIepIIo3nuIInu Bubmzorexa LIOK
- PHHIHAT CYTIEP t 07.03.2024 | https://m.edsoo.ru/ffOc6df2

ANEKTPUUYECKUX nosiei. JInnun
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HANpPsKEHHOCTU

49

Pabota cuit 3eKTpOoCTaTHIECKOTO
noud. [loreruuan. PazHocts
IIOTCHIINAJIOB

11.03.2024

bubmmorexa [{OK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " JUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IIOJIC.
HI/ISHGKTPI/I‘-ICCKZUI MMPOHHULAEMOCTD

14.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

Onexrpoémkoctb. KonaeHncarop

18.03.2024

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

52

DIEKTPOEMKOCTD IO CKOTO
KOHJIEHCAaTOpa. DHEPrus 3apsyKeHHOTO
KOHJIeHcaTopa

21.03.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c72c0

53

Pemienue 3amgay Ha Temy "M3mepenue
ANEKTPOEMKOCTH KOHACHCaTopa'

01.04.2024

54

[TpunIMI NERCTBUSA U MPUMEHEHUE
KOHJICHCATOPOB, KOIMMPOBAILHOTO
amnmapara, CTpyWHOTO MPUHTEpa.
DIeKTpOoCTaTUYECKas 3alIUTa.
3a3eMiieHre AIEKTPOIPHUOOpOB

04.04.2024

55

DIEKTPUYECKUN TOK, YCIIOBHS €r0
cymiectBoBanus. [10CTOSHHBIN TOK.
Cuina Toka. Hanpspkenue.
Conpotusnenue. 3akoH Oma Jist
ydacTka [enu

08.04.2024

56

[TocnenoBarenbHOE, NapaieNbHOE,
CMEUIaHHOE COETMHEHNE
poBoAHUKOB. JIabopartopHas pabota
Ne8 na remy «IlocnengoBatenbHoe U

11.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0
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nmapaijieJIbHOC COCIUHCHHUC
IIPOBOAHHUKOB»

57

PaboTa 1 MOUTHOCTH MEKTPHUECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

15.04.2024

bub6mmorexa [{OK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma Juis MOJIHOM (3aMKHYTOI)
anekTpudeckoit nenu. Koporkoe
3aMbIKaHUE

18.04.2024

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

59

DNEKTPOHHAsS TPOBOJUMOCTH TBEPIBIX
METaJJIOB. 3aBUCHUMOCTD
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
Temneparypbl. CBEpXIpPOBOAUMOCTh

22.04.2024

60

DNEeKTpUYECKHN TOK B BaKyyMe.
CBolicTBa 3NEKTPOHHBIX MTYYKOB.
JlaGopaTtopnast pabota Ne9 Ha Temy
"Uzmepenue DJIC 1 BHyTpEHHETO
COIIPOTHUBJICHUS UCTOYHUKA TOKa"

25.04.2024

61

[TomynpoBOHUKH, UX COOCTBEHHAS H
pUMecHas MpoBoauMocTh. CBoCTBa
p—n-niepexona. [lomynpoBoaHUKOBBIE
MPUOOPHI

27.04.2024

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

62

DNEeKTpUYECKU TOK B pacTBOpax u
pacriaBax 3JeKTPOJIUTOB.
ONEeKTPOIUTHYECKAs JUCCOLMALNS.
DneKTpoan3

02.05.2024

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

63

DNeKTpUYEeCKUil TOK B razax.
CaMoCTOSITENBLHBIN U
HECaMOCTOATEIbHBIN Pa3psiI.
Monnus. I1ma3ma

06.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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DnexTpudecKkue npudopsl U
YCTPOMCTBA U MX MPAKTUIECKOE

64 npuMeHeHue. [IpaBuia TeXHUKU 1 bubmorexa LHOK
13.05.2024 | https://m.edsoo.ru/ff0c86fc
6e3omacHoctr. KonTposbHas pabota
Ne4 na Temy "OnexkrponuHamuka”
O6o0maromuii ypok
65 <<9J'ICKTpOI[I/IHaI\ZEKa». IToxaroroBka 1 bubnmorexa LOK
. 16.05.2024 | https://m.edsoo.ru/ffOc88be
IMPOMCKYTOYHOHN aTTECCTAllUN
66 KonTposnbHas pabora B paMkax 1 bubnuoreka [IOK
MMPOMEXYTOYHOU aTTECTAIIUN 20.05.2024 | https://m.edsoo.ru/ffOc8a8a
67 PeseprubIit ypok. O600maromui ypok 1 bubmuorexa [JOK
o Temam 10 kiacca 23.05.2024 | https://m.edsoo.ru/ff0c8c56
68 PesepBubIit ypok. O600maromui ypok 1 bubnuoreka [IOK
o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[TocTOsIHHBIC MAarHUTHI M KX
1 B3auMo/jieiicTBre. MarauTHoe 1oJie. 1 0 0 bubmmoreka [{OK
BexTop MarHUTHOM MHIYKIINH. 04.09.2023 | https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW WHIYKIHH
MarauTHO€ 10Jie MPOBOIHUKA C
9 TokoM. OnbIT Dpcrena. 1 0 0 bubmuorexa [JOK
B3anmoaericTBre mpoBOAHUKOB C 07.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopnast pabota Nel Ha Temy
3 "HaOmroneuus aeiicTBUS MarHUTHOT'O 1 0 1 bubmorexa LOK
" 11.09.2023 | https://m.edsoo.ru/ff0c98fe
TOJIS Ha TOK
4 JleiicTBue MarHMTHOTO IOJISA Ha 1 0 0 bubnuoreka [JOK
MMPOBOJIHUK ¢ TOKOM. Cuita AMriepa 14.09.2023 | https://m.edsoo.ru/ff0c9ac0
JleiicTBre MarHUTHOTO TOJISL Ha
BIDK Csl 3apsHKCHHYIO YacTHILy.
5 gnnay;j)ny a Ir’)a60Ta cﬁim e 1 0 0 bubmmorexa [TOK
PEHId. . 18.09.2023 | https://m.edsoo.ru/ff0c9df4
Jlopenua. MaruuTHble CBOMCTBA
BellleCTBa
5 KonTponsHas paboTta B paMkax 1 1 0
CTapTOBOT'O KOHTPOJIS 21.09.2023
7 DnexTpoMarHuTHast UHAYKIus. [ToTok 1 0 0
BEKTOpa MarHuTHOM uHAyKunu. IC 25.09.2023
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MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM
naaykuun Papanest

Jlaboparopuas padoTta No2 Ha Temy
«HccnenoBanue sBICHUS
BHCKTpOMaFHHTHOﬁ HHIAYKOHUN

28.09.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIEHUE

camouHaykiuu. 3/1C caMOMHTyKITUH.

SHCpFI/IfI MaravuTHOI'O ITOJIA KaTylIKHU
C TOKOM. 3HCKTpOMaFHI/ITHOC IoJIc

02.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

10

TexHnueckue ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOABUraTENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLl,
MHIYKIIMOHHAs I1eYb

05.10.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas padorta Nel Ha Temy
«MarauTHoO€ II0JI€E.
DneKTpOMarHuTHasK UHIYKITHS

09.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIE MEXaHUYECKHE
kojebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

12.10.2023

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

13

JlaGopatopHas pabota Ne3 Ha Temy
«OmnpezeneHne yCKOpeHus
cBOOOJTHOTO Ta/IeHHsI TP TOMOIIH
MasITHUKa»

16.10.2023

14

KonebarenbHblit koHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B
ujearbHOM KoJieOaTeTbHOM KOHTYpE.

19.10.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ch820
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Amnanorus MCKIAY MCXaHUYCCKUMU U
QJICKTPOMArHUTHBIMHA KOJIcOaHUSIMHU

15

®opmyna TomcoHa. 3akoH
COXpPaHCHUA SHCPIruru B HACAJIbHOM
KoJ1e0aTeIbHOM KOHTYpPE

23.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MeXaHUUecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)IG BJICKTpOMaFHI/ITHI)IG
KoJIeOaHus

26.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[Iepemennslii TOK. CHHYCOMIATBHBIN
MepeMeHHbIN TOK. MOIITHOCTh
IIEPEMEHHOTO TOKa. AMIUIUTYTHOE U
JEUCTBYIONICE 3HAYCHUE CHJIBI TOKA U
HaIPSDKCHAS

09.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. IIponssocTso,
nepenava u norpedieHue
AIIEKTPUYECKON SHEPTUU

13.11.2023

19

YCTpoHCTBO M MPAKTUUECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMeHHOr0 TOKa,
JTUHUH 3JIeKTporepead

16.11.2023

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

20

OKOJIOTUYECKUE PUCKH TIPU
IIPOU3BOJICTBE MIEKTPOIHEPTUH.
Kynbrypa ucnons3oBaHus
NIEKTPOIHEPTUH B TOBCEIHEBHON
KU3ZHU

20.11.2023

21

MexaHnuveckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa.

23.11.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ccab4



https://m.edsoo.ru/ff0cb9c4
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CkopocTh pacpocTpaHEHUs U JJIMHA
BOJIHBI. HonepeqHHe H IMPOAOJIbHLBIC
BOJIHBI

3Byk. CkopocTh 3ByKa. [ poMKOCTh

bubmmoreka [{OK

22
3ByKa. BoicoTa Tona. TemOp 3Byka 27.11.2023 | https://m.edsoo.ru/ffOcccOc
DNEeKTPOMArHUTHBIC BOJIHBI, HX
23 cBoiicTBa u ckopocts. [llkana bubmorexa HOK
' 30.11.2023 | https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJTH
[TpuHIUIIBE PaTUOCBI3N U
24 .P
TeJeBUICHUS. Pa3BuTHE CpPeNICTB 04.12.2023
cBsi3u. Paguonokanus
o5 KonTponsnas pabora Ne2 Ha remy bubnuoreka [IOK
«Konebanus 1 BOJTHBI» 07.12.2023 | https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubmuorexa [JOK
TodeuHblit HICTOYHUK cBeTa. JIyd 11.12.2023 |  https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxenus ceera. [locrpoenue bubmorera [JOK
P . P 14.12.2023 | https://m.edsoo.ru/ffOcd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomnenue csera. [lonHoe
08 BHYTpeHHee oTpaxkeHue. [IpenenbHblil bubnnoreka [JOK
YTOJI IOJIHOTO BHYTPEHHETO 18.12.2023 | https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
JlaGopatopHas pabota Ne4 Ha Temy
29 «M3Mepenune nokaszaTens bubmorexa HOK
P 21.12.2023 | https://m.edsoo.ru/ffOcd67a
MIPEIOMIICHHUS CTEKIIa
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK
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nH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

25.12.2023

https://m.edsoo.ru/ffOcddle

31

Jlaboparopuas padota No5 Ha Temy
«OmnpeneneHue ONTHUYECKON CUITBI U
(OKYCHOTO pacCTOsTHHS COOMparoIIei
JTUH3BD)

28.12.2023

32

Hucniepcust cBeta. CIIOXHBIA cOCTaB
oenoro cBera. Llpet

11.01.2024

33

WNnrtepdepenmus creta. dudpaxus
ceta. J{udpaknuonnas pemeérka

15.01.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0ced22

34

[TomepedHOCTh CBETOBBIX BOJIH.
[Tonspuzanusa ceera. Onruueckue
pUOOPHI U YCTPONCTBA U YCIOBUS UX
0€301acHOTO TPUMEHEHUS

18.01.2024

bu6moreka [IOK
https://m.edsoo.ru/ffOcf02e

35

JlabopaTopHas pabota Ne6 Ha Temy
"N3mepenue JUIMHbI CBETOBOM
BOJIHEI"

22.01.2024

36

I'paHnLIBI TPUMEHUMOCTH
KJIACCUYECKOM MEXaHUKHU. 3aKOHBI
IEKTPOIMHAMUKHU U IIPUHLUI
oTHOcuTeNbHOCTH. [locTynaTsl
CIELIMAJIBHON TEOPUH
oTHocuTeNbHOCTH. JIabopaTopHas
pabota Ne7 Ha Temy "Onenka
MH(pOPMAIIMOHHON EMKOCTH KOMIIAKT-
mucka (CD)"

25.01.2024

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

37

OTHOCHTENBHOCTh OJJHOBPCMCHHOCTH.

3aMe,ZUIeHI/Ie BpPECMCHHU U COKpAIICHUC
JJIMHBI. 3HCpFI/I${ " UMITYJIBC

29.01.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcfa42



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

pGHHTHBHCTCKOﬁ JaCTHUIIbI

CBs3b Macchl C 3HEpPTrUen u

bubmmoreka [{OK

38
UMITYJIbCOM. DHEPIUsl IOKOS 01.02.2024 | https://m.edsoo.ru/ffOcfc68
KonTtposneHast padota Ne3 Ha Temy
39 «Onruka. OCHOBEI CIIEUAILHON bubnmorexa LOK
' 05.02.2024 | https:/m.edsoo.ru/ffOcf6f0
TEOPUU OTHOCUTEITLHOCTH
40 ®ortonsl. opmyna [1nanka. Sueprus bubnnorexa [JOK
U UMIybC POTOHA 08.02.2024 | https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTENOBAHNE 56 [IOK
HOJIMOTEeKA
41 . A.T.
poTodpperra. OnbITs: 12.02.2024 | https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsbl (hoTtorddexra. YpaBHeHUE
42 BﬁHMTe(ﬁbHa Jif(bq)omaq)g)ema bubmorexa IOK
8 ' 15.02.2024 | https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenne ceera. OnbiThl I1. H.
43 Jlebenera. XuMHuUeCKOe JICHCTBHE bubmorexa [IOK
ACBa. A 19.02.2024 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiicTsa u
44 MPaKTUYECKOE MMPUMCHCHHE:
(dhoToseMeHT, (POTOIaTIHK, 22.02.2024
COJIHEUHas OaTapesi, CBETO U0
45 Pemenue 3aga4 no reme «3J€MEHTBI bubnuoreka [JOK
KBAHTOBOM OMTHUKM 26.02.2024 | https://m.edsoo.ru/ff0d0302
Mogens aroma TomcoHa. OnBITHI
46 Pesepdopaa 1o paccessHuIO 0-4acTHII. bubnuoreka [IOK
[InanerapHas Mojaenb aroma. 29.02.2024 | https://m.edsoo.ru/ff0d091a
ITocrynatel bopa. Jlazepsl
47 Wznydyenue u noriormieHne GOTOHOB bubnuorexa [IOK
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[IPH [IEPEXO0ie aTOMa C OJTHOTO 04.03.2024 | https://m.edsoo.ru/ff0dOafa
YPOBHS 3HEPrUU Ha Apyrou. Buubl
CIIEKTPOB
JlaboparopHas pabora Ne§
48 "Haliro1eHue CIUIONIHOTO U bubmorera [JOK
. " 07.03.2024 | https://m.edsoo.ru/ffOdOafa
JUHENYATOTO CIICKTPOB
BousiHOBBIE CBOICTBA YacTHIl. BOTHBI

49 ne bpoitns. Kopmyckynspho- bubnuoreka [JOK
BOJIHOBOM ntyanu3M. CIIOHTaHHOE U 11.03.2024 | https://m.edsoo.ru/ff0d0ca8
BBIHYXICHHOE U3ITyICHHE
OTKpBITHE PATHOAKTUBHOCTHU. OMBITHI

50 Pezepdopna o onpeaenenuro bubmiorexa HOK

14.03.2024 |  https://m.edsoo.ru/ff0d0fd2
COCTaBa PaJIMOAKTUBHOTO U3Ty4EHUs
CsaoiictBa anbda-, 6era-, raMma-

51 u3nydeHus. Biusiaue
PaIMOaKTUBHOCTH Ha KUBbIE 18.03.2024
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA.

59 N3otomnbl. Anbda-pacmna. bubnuoreka [JOK
DNEeKTPOHHBINA U MO3UTPOHHBIN OeTa- 21.03.2024 | https://m.edsoo.ru/ff0d1162
pacnan. ['aMma-uznydyenue
DHeprus CBA3U HyKJIOHOB B siJIpe.

SnepnHeie peakuuu. SAnepHsbiit
53 peaIFTop. ll_jlpO6HeMLI, HeII))CHeKTI/IBLI, bubmotera [JOK
. 01.04.2024 | https://m.edsoo.ru/ff0d1356
IKOJIOTUYECKHUE aCTIEKTHI SIICPHOU
SHEPTeTUKU
DnemeHTapHbIe YacTHIIBI. OTKpPHITHE
54 MO3UTpOHA. MeTo b1 HAOMIOACHUS U bubmorera [JOK
04.04.2024 | https://m.edsoo.ru/ff0d0e38

PErucTpavu 3JICMCHTApPHBIX YaCTHUII.
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https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

KonTtponsnas padora Ne4 Ha Temy
"KBanToBas ¢puzuka"

55

Bun 38é3nuoro nebda. Co3sesnus,
ﬂpKI/Ie 3Bé3lII)I, IIJTAHETBI, UX BUIUMOC
nBrokenne. CoaHeyHas cucreMa

08.04.2024

56

Counnne. ConHeyHas aKTUBHOCTb.
Ncrounuk sneprun CoiHia u 3B€371

11.04.2024

57

3BE3bI, UX OCHOBHbBIE
XapaKTEPUCTUKHU. 3BE3/bI NIABHON
MOCJIEIOBATENIbHOCTH. BHYTpeHHEE
cTtpoeHue 38€37. CoBpeMeHHbIE
MIPEICTABIICHUS] O TIPOUCXOKICHUHN U
spostroru CotHIIa U 3BE3.

15.04.2024

58

Muneunsiit [1yts — nama [ManakTuka.
TTonoxeunne u nBmxenne CoiHIa B
lNanakrtuke. 'anakruku. Y€pHbie
JIBIPBI B AJIpax rajJakTHK

18.04.2024

59

Bcenennas. PasOeranue rajakTuK.
Teopust bosbiioro B3peIBa.
PenukToBO€ H3MyUueHHE.
Meraranaktuka. Hepenienneie
poOJIeMBbl aCTPOHOMUU

22.04.2024

60

IToaroroBka Kk IpOMEXYTOYHOMN
aTTecTaluu

25.04.2024

61

KonTponrHas pabota B pamkax
IIPOMEXKYTOYHOM aTTecTaluu

27.04.2024

62

O6o6maromuit ypok. Ponb ¢usuxu u
aCTPOHOMHH B SKOHOMHUECKO,

02.05.2024




TEXHOJIOTHYSCKOM, COIHMAIbHOM B
ITUYECKOH cdepax NesTeIIbHOCTH
YyeaoBeKa

63

O6o06maromuii ypok. Pois 1 Mmecto
(U3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUpa

06.05.2024

64

O6o06matomuii ypok. Poib
¢uznueckoil Teopuu B
(hopMHUpOBaHUHU TPEICTABICHUM O
(buznueckoi KapTuHE MUpa

13.05.2024

65

O606maromuit ypok. Mecto
(bu3nyeckoil KapTUHBI MHpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEACTaBICHUNA O IPUPOJE

16.05.2024

66

Pe3epBHbIil ypok. MarauTHOE T0JI€.
DneKTpOMarHUTHAsI MHTYKIIHS

20.05.2024

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuu
OTHOCHUTEIIbHOCTH

23.05.2024

68

Pesepnbiit ypok. KBantoBas ¢usuka.
DneMeHThl aCTPOHOMUU U
acTpopU3NKHU

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

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* @uszuka, 10 xmacc/ Mskumes I'.5., byxosnes b.b., Corckuit H.H. mop
penakiueit IlapdentheBoit H.A., AkmumonepHoe oOmiectBo «M3matenbcTBO
«IIpocBemenue»

o ®usuka, 11 xmacc/ Msaxumes I'.JI., byxoBues b.b., Uapyrun B.M. nox
penakmueit IlapdentreBoit H.A., AkmnuonepHoe oOmiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIbI IS YUYUTEJISA
Huxudopos I'.I'. TlorpemHocTy B s1abopaTopHBIX paboTax mo (HU3MKE MpH

BBIIIOJIHCHHUHN JSKCIICPUMCHTAJIBHBIX W IIPAKTHKO-OPUCHTHPOBAHHBIX 3a,Z[aHI/Iﬁ

OI'D u EI'D. — M.: ipoda. 2018.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

bubnmoreka mudpoBoro 06pa3zoBaTeIbHOrO KOHTEHTA [ DJIIEKTPOHHBIN pecypc].
Pexxum noctyna: https://lesson.edu.ru/03/10

bubnuoreka mudpoBoro 06pa3zoBaTeIbHOIO KOHTEHTA [ DIICKTPOHHBIH

pecypc]. Pexxum nocrtyma: https://lesson.edu.ru/03/11



