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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢usuke 6a30BOr0 ypoBHS HA YPOBHE CPEAHETO OOIIero
o0pa3oBaHHus pa3padOTaHa Ha OCHOBE MOJIOKEHHUI U TPEOOBAHMI K pe3yJibTaTaM
OCBOEHMSI OCHOBHOI 00pa3oBaTesIbHOM NporpaMmsl, npeactaBieHHbIXx B PI'OC
COO, a Ttakxke ¢ yu€rom (enepanbHOl paboyeil mporpaMMbl BOCIIUTAHUS U
KOHIICTIINK TpenoaaBanus yueOHoro npeameta «dusmkay B 00pa3oBaTeIbHbIX
opranmsauusax  Poccuiickon =~ @Pepepanuu, — peanu3yrOUMX — OCHOBHBIC
00pa3oBaTeabHbIE NPOrPaMMBI.

ConmepkaHue MporpaMMbl MO (U3HKE HAmNpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapThHbl Mupa oOyuvarommxca 10-11 kmaccoB mnpu
oOyuennn wux ¢u3uke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-
JesTeNbHOCTHOTO — moaxoxaa. llporpamma 1o  (u3uKe  COOTBETCTBYET
tpeboBanmsiM ®PI'OC COO K mIaHUPYEMBIM JUYHOCTHBIM, MPEAMETHBIM U
METanpeAMETHBIM pe3ybTaTaM 00y4YeHHs, a TAKXKE YUUTHIBAET HEOOXOIUMOCTD
peanu3aluyd  MEXIPEIMETHBIX CBS3€d (UMK C €CTECTBEHHO-HAYyYHBIMU
y4eOHbIMU TpeAMeTaMH. B Hell omnpenenstoTcs OCHOBHBIE LENH H3YyYEHHS
¢u3MKKN HA ypOBHE CpeAHEro olmiero o0pa3oBaHus, IUIAHUPYEMbIE PE3yIbTaThl
OCBOEHHUSI Kypca (M3HMKH: JHYHOCTHBIE, METalpeAMETHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[IporpamMma no pusmKe BKIIOYAET:

e IUIAHUPYEMBIE pE3yNbTaThl OCBOEHUS Kypca (u3umku Ha 6a30BOM

YPOBHE, B TOM YHCJIE IPEAMETHBIE PE3YJIBTATHI IO F0J1aM 00YUYEHUS;

e cojepkaHue yueOHOro npeamMera «Pu3nka» 1o rogam oOy4eHHUs.

dusmka Kak Hayka O Hambojee OOIMIMX 3aKOHAaX MPUPOJIbI, BBHICTYTAs B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIH BKJIal B
cucteMy 3HaHUUH 00 okpyxatouiem wupe. [IkonbHbI Kypce (uU3MKH —
CUCTEMOOOpPA3yIOUi ISl €CTECTBEHHO-HAYYHBIX Y4Y€OHBIX IPEIMETOB,
IIOCKOJIBKY (DU3MYECKHE 3aKOHBI JIeKaT B OCHOBE NPOLECCOB W SIBJICHUU,
U3y4aeMbIX XUMHUEH, Ouosoruen, guznueckoi reorpadueid U acTPOHOMHEH.
Hcnonp30BaHne M aKkTUBHOE NpPHUMEHEHHE (PU3MYECKHX 3HAHHUM OmpeaemnseT
XapakTep M pPa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMHA B c(epe SHEPreTHkH,
TPaHCIOPTa, OCBOEHUS KOCMOCA, NOJy4YEHHs] HOBBIX MAaTEPHUATIOB C 3aJaHHBIMU
cBoiicTBaMM u Jpyrux. W3ydeHwe QU3MKM BHOCUT OCHOBHOM BKJIaa B
dopMupoBaHHE €CTECTBEHHO-HAYYHOW KapTUHbI MHUpa OOy4arommxcs, B
¢opMupoBaHHEe yMEHHMH TNPUMEHSATh HAYYHBIH METOJ TIO3HAHUS TMpH
BBIMIOJTHEHUH UMU YUEOHBIX UCCIIEIOBAaHUI.

B ocHOBy kypca ¢u3uKy 11 ypOBHS CpeaHETro 001mero oOpa3oBaHUs
NOJIOKEH PsII HJIEH, KOTOPbIE MOXXHO paccMaTpuBaTh KakK IPUHLUIIBI €ro
OCTPOEHHUSI.

Hoes yenocmunocmu. B cOOTBETCTBUU C HEMl KypC SBJIAETCS JIOTHYECKH
3aBepUIEHHBIM, OH COJIEP’KUT MaTepHall U3 BCEX Pa3AeNioB (DU3HMKHU, BKIIOYAET
KaK BOIPOCHI KIIACCUYECKOW, TaK U COBPEMEHHON (PU3HKHU.

Hoesn cenepanuzayuu. B cooTBeTCTBUM C HEl MaTepuan Kypca (U3HKH
00beIMHEH BOKPYr (U3MUECKMX Teopuid. Benymmm B Kypce sBisercs
(dopMupOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaT€pUH, BEIIECTBE U
noJe.

Hoesn eymanumapuszayuu. EE peanmmsanus NpEeANnonaracT UCIOIb30BaHUE
TYMaHUTapHOTO MOTEHIMaa PU3NIECKON HAYKH, OCMBICTICHUE CBSI3H Pa3BUTHUS
¢u3nkn ¢ pa3BUTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHYECKUMU MPOOIEMAMH.



Hoess npuxnaonou nanpasnennocmu. Kypc ¢usukum mnpeanonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKMX M TEXHOJOTHYECKHX
IIPUJIOKEHUM U3YUYEHHBIX TEOPUU U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs: HOCPEACTBOM BBEIEHHUS 3JIEMEHTOB
COJIep’KaHusl, MOCBSIIEHHBIX HKOJOIMYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOPBIE CBA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTHI, a TaKke 00CYXICHHUS
npobsieM  palMOHANbHOTO  MPHUPOAOMNONB30BaHUS U SKOJIOTHUECKOH
0€30MacHOCTH.

CTep>KHEBBIMH 3JIEMEHTaMH Kypca (PU3UKH HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHUs ABISIOTCS pu3nYecKue Teopuu (POopMUPOBAHUE TIPEICTABICHUN O
CTPYKTYype MOCTPOCHUS (PUZNUECKOM TEOpHUH, poiu (PyHAaMEHTATbHBIX 3aKOHOB
U TPHUHIMIIOB B COBPEMEHHBIX TPEJCTABICHUAX O MPHUPOJAE, TpaHUILIAX
OPUMEHUMOCTH TEOpHUH, UIsi OMHCAHMS E€CTECTBEHHO-HAYYHBIX SIBICHUU WU
MPOLIECCOB).

CucTeMHO-ACSITENbHOCTHBI TOAX0A B Kypce (HU3MKH peanu3yercs
MPEXKJIE BCEr0 3a CYET OPraHU3aluu SKCIIEPUMEHTAIBHON JEATEIbHOCTH
oOyuaronuxcs. st 6a30Boro ypoBHs Kypca (PUM3HKH — 3TO HCIIOJIb30BaHUE
CUCTEMbI (DPOHTAJIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIaOOpPATOPHBIX
paboT, KOTOpble B TporpamMme Mo ¢(u3uKe OOBEeTUHEHBI B OOIIMH CIHCOK
YUYEHHUYECKHX MPaKTUYECKUX paldoT. BrlneneHue B yKa3aHHOM IIE€pEYHE
71a00paTOPHBIX paboOT, MPOBOJUMBIX JIJIsI KOHTPOJS U OLIEHKH, OCYIIECTBISETCS
y4acTHHKaMu 0Opa30BaTEIbHOIO IpoLecca MUCXOAd U3  OCOOEHHOCTEH
IUTAaHWPOBAHUA U OCHalleHus kabunHera ¢usuku. Ilpu 3ToM obecreunBaeTcs
OBJIaJIcHHE OOYYAIOIUMUCS YMEHHSIMH MPOBOAUTH KOCBEHHBIE H3MEpEHHUS,
UCCIIEJIOBAHMS 3aBUCUMOCTEN (DM3MUECKUX BEIMYUH U TOCTAHOBKY OIBITOB IO
IIPOBEPKE MPEJI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHME yAENSETCS PEHICHUIO PacuETHBIX M KaueCTBEHHBIX
3anad. [Ipu 3TOM 11 pacy€THBIX 3a7a4 NPUOPUTETOM SIBISIOTCS 3aJa4M C SIBHO
3aJlaHHOM (PU3MYECKON MOJENbI0, TO3BOJSIONIUNE TMPUMEHATh H3YUYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KAaK M3 OJHOrO pas3fesia Kypca, TaK U UHTErpupys
3HaHUS M3 pasHbIX pasnenoB. [l KadyecTBEHHBIX 3a7ad IPHOPUTETOM
ABIIAIOTCS 33JaHUAd HAa OOBSICHEHHWE MPOTEKAHHUA (PUIUUYECKUX SBICHUH U
IIPOIIECCOB B OKPY’KAIOIIECH KU3HU, TpeOyromre BbiOOpa (hu3udeckoil Moaenu
JUISI CUTYallll TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanuamu DPI'OC COO x mMarepuasbHO-
TEXHUYECKOMY OOECIEUeHHI0 yueOHOro mporecca 0a3oBblii ypOBEHb Kypca
¢u3MKK HAa YpPOBHE CpEAHEro OOIero 0oOpa3oBaHUS JOHKEH HM3y4yaThCsl B
YCIOBUSX MPEIMETHOr0 KaOMHeTa (PU3UKH WIH B YCIOBUAX WHTEIPUPOBAHHOTO
KaOMHeTa MpPeIMETOB €CTECTBEHHO-HAyyHOro Lukia. B kabunere ¢usuku
JOJDKHO OBITh HEoOXoAuMoOe JabopaTopHOe 00O0PYJOBAHME MAJISI BBITIOJHEHUS
yKa3aHHBIX B MporpamMme Mo (PU3MKE yUYEHHYECKHX MPAKTUYECKUX padboT u
J€MOHCTPALIMOHHOE 000pyAOBaHUE.

JleMoHCTpanoHHOE 00OpynoBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHHHMMAJIBHOM JIOCTATOYHOCTH M OOECIIEYMBAET IOCTAHOBKY
NEPEYUCIIEHHBIX B MporpaMMe Mo (PU3MKE KIIOUEBBIX JAEMOHCTpPAlUN IS
UCCIIEIOBAHMUSI HM3yYaeMBIX SIBICHUHM UM TPOIECCOB, SMIUPHUUECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 00OpyAOBaHHWE IS YUYCHUYECKHX MPAKTUIECKUX PadOT
dbopMupyeTcst B BUJE TEMAaTHYECKHX KOMIUIEKTOB M 00ecreunBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOydarommxca. TemMaTH4ecKue KOMIUIEKTBI
1a60paTOpHOTO O0OOPYIOBAHUS JOKHBI OBITHh TOCTPOCHBI HA KOMIUIEKCHOM



UCTIOJIb30BaHUU AHAJIOTOBBIX U IU(PPOBBIX NTPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BUJIE ITU(PPOBBIX JT1a00paTOpHUid.
OCHOBHBIMU 1IENIIMU U3Y4YECHUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIOTCS:

dbopMHupoBaHrE WHTEpECa M CTPEMJICHHS] OOYyYaromuxcsi K HAyIHOMY
W3YYCHUIO MPUPOJBI, PA3BUTHE WX HHTEIUICKTyIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHWM O HAYYHOM METOJE TIO3HAHHUS W
dbopMHpOBaHUE WCCIEAOBATEILCKOTO OTHOMICHUS K OKPY KArOIUM
SIBIIEHUSM;

dbopMHupOBaHWE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTara WU3y4YCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUEe YMEHUN OOBACHATH SIBICHUS C MCIOJb30BAaHUEM
(bu3HYeCcKNX 3HAHUHM ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMupoBaHUE TIPEACTABICHUN O PO (DU3UKH NJIsT Pa3BUTHSI APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne 3TUX LeJeil o0ecneuynBaeTcsl peleHueM CIeAYOMuX 3a1a4 B
npolecce U3y4eHus Kypca (U3MKHU Ha YPOBHE CPEAHET0 001ero o0pa3oBaHMs:

npuoOpeTeHre  CUCTEeMBbl ~ 3HAHUKW 00  o0mmX  Qu3HUecKux
3aKOHOMEPHOCTSX,  3aKOHAaX, TEOpHUAX, BKIOYAsA  MEXAaHHKY,
MOJIEKYJISIpHYIO (DU3HKY, 3JIEKTPOJWHAMHUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI aCTPO(PU3UKH;

dbopMupoBaHHE YMEHHUHA MPUMEHITh TEOPETUUYECKHE 3HAHHS IS
OOBsICHEHUS] (PU3UYECKUX SBICHUM B MPHUPOAE U JJs TMPUHATHUSA
IIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HU;

OCBOEHHE CMOCOOOB pELICHHsS Pa3IUYHBIX 3a]ad C SBHO 3aJaHHOMN
¢usnyeckoil MoJenplo, 3a7ad, MOAPa3yMEBAIOIIMX CaMOCTOSTEIbHOE
co3anue GU3NYECKON MOJIETH, aIeKBAaTHOM YCIOBUAM 3a/1a4H;
NOHUMaHHE (PU3UUYECKUX OCHOB U MPHUHIIMIIOB JIEHCTBUS TEXHHUUECKUX
YCTPOMCTB M  TEXHOJIOTMYECKHX IIPOLIECCOB, MUX BIMAHHAA HA
OKpY>KaloIyIO Cpeny;

OBJIAZICHUE METOJJAMH CAMOCTOSITENILHOTO IIJIAHUPOBAHMS U ITPOBEACHUS
bu3nyeCKuX 3KCIEPUMEHTOB, aHaIN3a U UHTEPIIPETallui HH()OPMALIUH,
OIIPENEIICHNS JOCTOBEPHOCTH IOJYYEHHOTO PE3YIIbTATA;

CO3/1aHue yCIIOBUI U1 pa3BUTHUA YMEHHU IIPOEKTHO-
MCCIIE0BATEIBCKOM, TBOPYECKOU NESTENBHOCTH.

Ha u3ydenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEAHETO OOIIEro
obOpazoBanus orBoauTtcs 136 vacos: B 10 knacce — 68 yacoB (2 yaca B HEJIENIO),
B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipenmaraemeiii B mporpamMme mo (U3MKE TMEpPeUYeHb Ja0OPATOPHBIX H
MPAKTUICCKUX PadOT SBISETCS PEKOMEHIIOBAHHBIM, YYHTENb JEJaeT BBIOOD
POBENCHUS JTA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIAMBUIYATBHBIX
0COOEHHOCTEHN 00yYarOIIUXCA.



COJEP XAHME OBYYEHUA
10 KITIACC

Pa3znen 1. ®u3nka u MeToAbl HAYYHOI'O NO3HAHUA

®dusnka — Hayka o npupone. Haydnble METObI O3HAHUS OKPYIKAKOLIETO
mupa. Ponp skcnmepumeHTa W TEOpUM B IPOLECCE MO3HAHUS NPUPOIBI.
DKCIIEpUMEHT B (PU3UKE.

MonenupoBanue GU3NYECKUX SIBICHUN U mporeccoB. Hay4HbIe THIIOTE3HI.
dusznueckre 3aKOHBI M TEOPUU. ['paHMIIBI TPUMEHUMOCTH (UBHUECKUX
3aKOHOB. [[pUHIIUIT COOTBETCTBUSI.

Ponpb 1 MecTo ¢pusnku B GOPMUPOBAHUU COBPEMEHHOIN HAyYHOW KapTHHBI
MHpa, B IPAKTUYECKON JEATEIBHOCTH JIIOJIEH.

Llemoncmpayuu

AHanoroBele U 1U(POBBIE H3MEPUTENBHBIE MPUOOPHL, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunueckoe JBHKE€HHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHXKECHHS.
Cucrema otcuéra. TpaekTopus.

[Tepemenienue, CKOpoCTh (CpemHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTb) U
YCKOPEHHE MaTE€pUaIbHOM TOYKHM, MUX MPOEKIHMH HAa OCH CHCTEMBI KOOPAMHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBHKEHHE. [ 'paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHS, NYyTH U NEPEeMEIICHHUS
MaTepUAIIbHOW TOYKH OT BPEMEHHU.

CBoOomHOe azieHne. Y CKopeHrne CBOOOTHOTO TafCHHUS.

KpuBonunennoe paBrkeHue. J[BukeHme MarepualbHOW TOYKHA 10
OKPY’KHOCTH C TIOCTOSHHOM IO MOJYJIO CKOPOCTBbIO. YTJIOBasi CKOPOCTb,
auHelHas ckopocth. Ilepuon m uvactora oOpaienus. LleHTpocTpeMurenbHoe
YCKOpEHHE.

TexHnueckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: CIHJIOMETD,
JBUKEHUE CHAPSI0B, LIEITHBIE U PEMEHHBIE TIEPEIayu.

Llemoncmpayuu

Mopens  cuCTEMBI OTCYETa, WUIIOCTpAalMsl ~ KWHEMAaTHYECKHX
XapaKTEPUCTHK JABUKECHUS.

[IpeoOpazoBaHue IBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AYXE U B pa3peKEHHOM IPOCTPAHCTBE.

Habnronenue nBukeHus Tenna, OPOLIEHHOIO MOJ YIVIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

W3mepenue yckopeHus CBOOOTHOTO MaeHHUS.

HampaBnenue ckopocTy Ipy IBH>KEHHUH 110 OKPYKHOCTH.

Yuenuueckuii akcnepumenm, nabopamopusie pabomul

N3yueHne HEpaBHOMEPHOIO JBWKEHUS C LEIbI  ONpeaeseHus
MTHOBEHHOW CKOPOCTH.

HccnegoBaHue COOTHOLIEHUS MEXAY NyTSIMH, MPONACHHBIMH TEJIOM 3a
NIOCJIEJOBATEIbHBIE PABHBIE MPOMEXYTKH BpPEMEHH IPU PaBHOYCKOPEHHOM
JIBUYKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydenune nBUKEHUs MIapUKa B BI3KOU KUIKOCTH.

N3yueHune aBuxkeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuxa

[IprHmmn  otHocurensHOCTH ['ammmesa. Ilepeeii  3akoH  HbroToHa.
NuepunanbHbple CUCTEMBI OTCUETA.

Macca tena. Cwma. IlpuHnmn cynepno3unmu cui. Bropoll 3akoH
Herorona pna wmarepuanbHOM TOYKHM. Tpermit 3akoH Hprootoma miid
MaTepHUAIbHBIX TOYEK.

3akoH BcemHpHOro tsiroreHus. Cwma TspkecTH. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHusi (IOKosl, CKOJbXEHUs, KaueHwus). Cuiia TpeHws.
Cyxoe tpenue. Cuiia TpeHUs CKOJIBKEHHUS U cuia TpeHus nokosi. Koadduument
TpeHusi. Cuia CONpOTHBIICHUS NPU JBUKEHUU TeNa B )KUJIKOCTU WIIM rase.

[ToctynaTenbHoe 1 BpamiaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tena.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpaumieHud. Ilmewo cwuibl. YcnoBus
paBHOBECUSA TBEPAOrO TEIA.

TexHruecKkre yCTpOHWCTBA M MPAKTHYECKOE NMPUMEHEHUE: MOJUIUIHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrienne nHEepIUN.

CpaBHEHHE MacC B3aUMOICHCTBYIOIINX TEN.

Bropo# 3axkoH HeroToHa.

Nsmepenne cui.

CrnoxxeHue cui.

3aBHCHUMOCTh CHJIBI YIPYTOCTH OT Ae(opMaruu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEHHUE CUJI TPEHHUS MTOKOSI, KAUEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie padbomul

Nzydenne nBuxeHus Opycka mo HaKJIOHHOW TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
pe3nHOBOM 00pa3slie, OT UX AepopMaIi.

HccnenoBanue ycimoBHii paBHOBECUS TBEPIOIO TeJla, HMEIOIIETO OCh
BpAILCHHUS.

Tema 3. 3axkonst coxpanenus 8 mexanuke

NmMnynsc MarepuanbHOW TOYKH (T€a), CUCTEMBI MATEPHAIBHBIX TOYEK.
NMnynabsc cuiibl 1 MBMEHEHHE MMITYJIbCa Tela. 3aKOH COXPAaHEHHS HMITYJIbCa.
PeaxtnBHOE nBMXEHNE.

Pabota cuiibl. MOIIHOCTH CHJTBI.

Kunetnueckass 3Heprusi MaTepualbHOM TOYKH. Teopema 00 M3MEHEHHH
KUHETHUYECKOU SHEPTHH.

[loTeHumanbHast  3HEPIHsl. [loTeHnmanbHas ~ 3HEprus  yHnpyro
nepopmupoBaHHOM mpyxuHbL. [loTeHumManbHas SHeprusi Tena  BOIHM3U
MOBEPXHOCTH 3€MIIH.

[loTreHunanbHple ¥ HeMOTeHIMalbHble  Cwibl.  CBsi3b  pabOTHI
HENOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKON 3HEPruu CUCTEMBI TEIN.
3aKOH COXpAaHEHMSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4yeckne yCTpoUCTBa U MPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIED,
IPYKUHHBII NUCTOJET, IBUKEHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.



PeaktuBHOE NBUXKEHUE.

[lepexon moTeHIMATBHON YHEPTHUH B KHHETHUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydenne abCOMIOTHO HEYNPYTOro ynapa ¢ MOMOIIBI0 JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

Uccnenoanne cBsi3M pabOThl CUJIBI C M3MEHEHHWEM MEXaHMYECKOM
DHEPIUHM TEJIA Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KIyTa.

Paszpnes 3. MouiekyasipHas (pu3uKka 1 TEPMOAUHAMMKA

Tema 1. Ocrosbl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE MOJOXKEHUS MOJIEKYJISIPHO-KHHETUYECKOH TEOpUUM M HX
ombITHOE oOOOCHOBaHWE. bpoyHoBckoe nBmwkenue. Jubdysmsa. Xapaxrep
JBIDKEHUS M B3aUMOJEWCTBHS 4YacTHI] BellecTBa. MoOJenu CTpOEHHus rasos,
KHUAKOCTEH M TBEPABIX Teld U OOBSCHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX
Moaened. Macca u pasmepsl moisiekyid. KommuectBo BemiectBa. IlocrosHHas
ABoraapo.

TermoBoe paBHOBecue. Temmneparypa u €€ wu3Mmepenue. [llkama
temneparyp Llenscus.

Mopene wuaeanbHoro raza. (OCHOBHOE YpPaBHEHHE MOJIEKYJIIPHO-
KMHETHYECKOW TEOPUH UACAIBHOrO rasa. AOCOIIOTHAs TeMmreparypa Kak Mepa
CpEHEW KWHETUYECKOM SHEPruM TEIUIOBOTIO ABMKEHHUs dactul rasza. lllkama
temneparyp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHHe MenzaeneeBa—
Knaneitpona. 3akon Jlanbrona. M3ompoiiecchl B UealbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BemecTBa. [ 'paduyeckoe MpeACTaBlIeHHE  H30MPOLECCOB:
u30TEpMa, U30X0pa, n3odapa.

TexHHuuecKkre yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: TEPMOMETD,
Oapomerp.

Llemoncmpayuu

OnbIThI, TOKa3bIBAIONINE TUCKPETHOE CTPOEHHUE BellecTBa, ¢Gororpaduu
MOJIEKYJI OPraHUYECKUX COEUHEHUMN.

OnpiThl 10 AU PY3UH KUAKOCTEN U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKCHUSI.

Mogens onsita llTepHa.

OnbIThl, JOKa3bIBAOIIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBUSL.

Mopaenp, WUTIOCTpUpyoLIas IPUPOAY JaBIEHUS ra3a Ha CTEHKU COCY/a.

OnepIThl, WUIIOCTPUPYIOLIIME YpPAaBHEHUE COCTOSHHS HACAIBHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

Omnpenenenre Macchl BO3/4yXa B KIACCHOW KOMHATE HA OCHOBE U3MEPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnepoBanne  3aBUCUMOCTH ~ MEXJIYy  NapaMETpaMH  COCTOSIHHS
pa3pexEHHOro rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoanHaMuyeckas cucrema. BryTtpennss JHEprus
TEPMOJIMHAMHUYECKOH CHUCTEMBI M crmocoObl €€ wu3MeHeHud. KoaumuecTtBo
TEIUIOTBl U paboTa. BHYTpeHHssT 3HEpPrus OJHOATOMHOIO HIEAJIBHOrO TIa3a.
Bunpl Tenonepegaun: TEIONPOBOJHOCTb, KOHBEKIIMS, U3IyYeHUE. Y AelIbHAS
TEII0EMKOCTb BellecTBa. KoJIMuecTBO TEMIOTHI P TEIUIONepeaaye.



[lonstue 06 ammabatHoMm mpouecce. llepBblii 3aKOH TEPMOIMHAMUKH.
[IpuMeHeHne nepBoro 3aKkoHa TEPMOJAMHAMMUKY K u3onpoueccaM. I'paduueckas
MHTEpHIpeTanns padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh POLIECCOB B IPUPOJIE.

TeruioBple  mamuHbl.  [I[puHOMOBI  AEHCTBUA  TENJIOBBIX — MAILIMH.
[IpeoOpa3zoBanusi SHEpTUM B TEIUIOBBHIX MammuHax. KodduimeHT moie3Horo
neicTBusa TerioBol MamuHbl. [{ukn KapHo m ero ko3¢ duimeHT moje3Horo
JENCTBUA. DKOJIOTHUECKHE MPOOIEMBI TETUIODHEPTETHUKH.

TexHuyeckre YyCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: JABUTATEIb
BHYTPEHHETO CTOpaHUs, OBITOBOM XOJIOAMIBHHAK, KOHJIUIIHOHED.

Llemoncmpayuu

N3MeHeHne BHYTPEHHEN SHEPruM Teja MPU COBEPIICHUU PAOOTHI: BBLIET
npoOKku u3 OyTBHUIKK MOJ JEHCTBHEM CKAaTOro BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOAEMOHCTPALINSA).

WN3meHenue  BHYTpeHHEW  SHepruu  (TeMIepaTypbl) Tela  IpH
Teruionepeaaye.

OnbIT mo aanabaTHOMY pPaCHIMPEHUI0 BO3AyXa (OMBIT C BO3IYUIHBIM
OTHUBOM).

Mopenn mapoBoii TypOWHBI, JIBHTATelIs BHYTPEHHETO CTOpPaHWSI,
PEaKTUBHOIO JIBUTATES.

Yuenuueckuii akcnepumenm, nabopamopusie pabomul

N3mepenne yaenpbHON TEMI0EMKOCTH.

Tema 3. Acpecammnsie cocmoanusn eeugecmea. Dazoevie nepexoonl

[Tapoo6pa3oBanue u koHaeHcanus. Vcnapenne u kumnenne. AOGCOTIOTHAS
Y OTHOCUTEJbHAS BJIAXXHOCTh BO3AyXa. HachllleHHBIN map. Y AenpHas TEmioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATypPhl KUIIEHUS OT JTaBJICHHUS.

Teépmoe Ttemo. Kpucramimyeckue u amopdubie Tena. AHU30TPONMUS
CBOMCTB KpucTauioB. JKugkue kpuctamibl. COBpEMEHHbIE MaTepHUabI.
[InaBnenue u KpucTamu3amnus. Y genbHas TerioTa miasiaeHus. Cyonumanusi.

YpaBHEeHUE TEMIOBOTO OajaHca.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TOJIYYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MApPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

Cnoco0Obl U3MEpEHHUsI BIaKHOCTH.

HaOnronenue HarpeBaHus U MIIABJICHUSI KPUCTAIUIMYECKOTO BEILIECTBRA.

JleMoHCcTpanust KpuCTasuioB.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

HN3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pasnen 4. DinekTpoguHAMHKA

Tema 1. Inekmpocmamuka

OnekTpu3anus Tell. DJIEeKTpUYecKuid 3apsan. JlBa BuIa 3JIEKTPUYECKHX
3apAnoB. [IpoBOAHUKH, AUAIEKTPUKH U MOJYIPOBOJHUKH. 3AKOH COXPaHEHHUS
IIEKTPUYECKOTO 3apsiia.

B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToueyHbll 3J€KTpUYECKUN
3apsi. Dnekrpuueckoe nosie. Hanpsok€HHOCTE 3iekTpuyeckoro moss. [Ipunnun
CYNEpIIO3ULINH AIEKTPUYECKUX HOJIEH. JIuaun HaIpPsHKEHHOCTH
IIEKTPUYECKOIO OJISL.



Pabora cun snekrpocratnueckoro moiss. I[loreHuman. Pa3HocTh
NOTeHIHAIOB. [IpOBOJHMKM W NHPIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJE.
JlnanexTpryeckas MpOHULIAEMOCTb.

DNeKTPOEMKOCTb. Konpnencarop. ONEeKTPOEMKOCTb IJI0CKOTO
KOHJIEHCATOpa. DHEPIHsl 3apsHKEHHOTO0 KOHJIEHCATopa.

TexHHuecKre yCTpoiCTBa M NMPAKTUYECKOE NPUMEHEHUE: AJIEKTPOCKOIL,
AIIEKTPOMETP, AJIEKTPOCTATUYECKas 3allliTa, 3a3€MIICHHE 3JIEKTPONpHOOpOB,
KOHJICHCATOP, KONUPOBAJIBHBIN aIIapar, CTPyUHbBIN IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MIPUHLINI IEUCTBUSA dJIEKTPOMETPA.

B3auMopeiicTBue Ha3JIEKTPU30BAHHBIX TE.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpoBOIHHUKH B AJIEKTPOCTATUUECKOM TIOJIE.

DneKkTpocTaTHuecKas 3aIuTa.

JINDIIEKTPUKY B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTU IIJIOCKOrO KOHAEHCaTopa OT IUIOIIAIN
IUTACTHH, PACCTOSIHUS MEXITY HUMU U JUDJIEKTPUIECKON IPOHULAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIEHCATopa.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

N3mepenune 3meKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEeKTpUYECKUA TOK. YCJIOBHUS CYIIECTBOBAHHUS AJIEKTPHUYECKOTO TOKa.
Uctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 y4acTKa LETH.

DNEeKTPUYECKOE COMPOTUBJIEHUE. Y IETBbHOE CONPOTHBICHHE BEIIECTBA.
[TocnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

Pabora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHoCTh
IIEKTPUYECKOIO TOKA.

DNEeKTPOABMKYILASL CUJIA U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHHMKA TOKA.
3akon Owma nns nojgHOM (3aMKHYTOW) »iekTpudeckod mnenu. KopoTkoe
3aMBbIKaHHE.

DONeKTpoHHass MPOBOJAMMOCTh  TBEPABIX  METAIOB.  3aBHCHMOCTH
CONPOTHUBJIEHUS METANIOB OT TemIeparypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuYeCcKnuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBonuuku.  CoOcTBeHHass W OpHUMECHass  IPOBOJUMOCTb
oJIynIpOBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBogHuKOBbIE TPUOOPEI.

ONeKTpUYecKuidi TOK B pacTBOpaxX M paciulaBax 3JIEKTPOJIUTOB.
DIEKTPOIIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.

DneKTpuiecKkuii Tok B razax. CaMOCTOSITENIbHBIA U HECAaMOCTOSITEIbHBII
paspsa. Monnus. [Inasma.

TexHHuecKkre yCTpPOWCTBA M NPAKTUYECKOE IMPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, PEOCTAT, MUCTOYHUKH TOKA, 3JIEKTPOHArPEBATEIbHBIE IMPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPBI, TEPMOMETP CONPOTUBIIECHUS, BaKyyMHBII
IUOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,  MOTYNPOBOAHUKOBBIA IO,
raJbBaHUKA.

Llemoncmpayuu

N3mepenne cuitbl TOKa U HANIPSKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LWIMHIPUYECKUX MPOBOAHUKOB OT JIIMHBI,
IUIOLIAAM MOMEPEYHOr0 CEYEHUSI U MaTepHaIa.

CMelaHHOe COeIMHEHNE TPOBOIHUKOB.



[Ipsamoe wu3MepeHue SIEKTPOABIKYLIEN CHIbl. KOpOoTkoe 3aMblKaHue
raJIbBAaHUYECKOT'0 3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COIPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoit paspsa M IpOBOAUMOCTb BO3yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

N3yueHne cMemaHHOro COeIMHEHNS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILENH CHIIBI MICTOYHHKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue snexrposusa.

Me:xnpeamMeTHble CBA3H

Nzyyenne kypca ¢pusuku 6a30Boro ypoBHs B 10 ki1acce oCylIecTBISETCS C
Y4ETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€d € KypcaMHW MaTe€MaTHKH,
Ouonoruu, XMMUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvie nonsamus, CBI3aHHbIE C N3YYEHHEM METOJ0B HAyYHOTO
NO3HAHMS: SIBICHUE, HAY4YHBINA (DaKT, rumoTesa, pu3nyecKas BeIWYHHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peuieHHe CHUCTEMbl ypaBHEHUH, JHHEHHas QYyHKIUS,
napaGona, rumnepbosia, HX TrpapuKH U CBOWCTBA, TPUTOHOMETPUYECKUE
(byHKIIH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI M X MPOEKIMH HA OCU KOOPAUHAT,
CJIO’KE€HUE BEKTOPOB.

bBuonocusa: wmexanuueckoe ABW)KEHHE B JKMBOM mpupone, auddysus,
OCMOC, TEIUIOOOMEH >KMBBIX OPraHW3MOB (BUABI TEIUIONEPENAUH, TEIJIOBOE
PaBHOBECHE), JIEKTPUYECKHE SABJICHHS B )KMBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE AaTOMOB M MOJEKYII,
MOJIb BEUIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEI,
KUIKOCTEN U Tra3oB, JEKTPUUYECKHUE CBOMCTBA METAILIOB, JIEKTPOJIUTUYECKAS
JUCCOLIMAIINS, FaJbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHUe IBHKEHHI C HCIIOJIb30BAHHUEM MEXAHU3MOB,
y4€T TpPEeHUS B TEXHHMKE, MOJUIMIHUKH, WCIIOJIB30BAHUE 3aKOHA COXPaHEHHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET W JPYyrue), IBUraTeilb BHYTPEHHEIO
cropanusi, napoBas TypOuHa, OBITOBOM XOJOJWIBHUK, KOHJWUIIHMOHED,
TEXHOJOTUH MOJYYEHHUS COBPEMEHHBIX MAaTEpHAIIOB, B TOM  YHCIE
HAHOMATEpHUAJIOB, W  HAHOTEXHOJOTWH,  JJIEKTPOCTAaTUYECKas  3alluTa,
3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN MIPUHTEDP,
AJIEKTPOHArPEBATENIbHBIE  MPUOOPBI,  3JIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
raJibBaHUKA.

11 KIIACC

Pa3znea 4. JaekTpoanHamMuka

Tema 3. Mazcnummnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

IlocTtossHHBIe MarduThel. B3amMmoneinicTBHE IIOCTOSHHBIX  MArHHUTOB.
MarnutHoe nosie. BekTtop MarHuTHOM MHAYKUMH. lIpuHnumn cynepnosunnu
MArHUTHBIX MOJIeH. JIMHMM MarHUTHOM MHAYKIUU. KapTuHa TMHAN MarHUuTHOU
VHIYKIWH MOJISI TOCTOSIHHBIX MAarHuTOB.

MarauTHOoe MoOJ€e MNPOBOJHMKA C TOKOM. KapThHa IHMHUNA HHAYKIHHA
MAarHUTHOTO TOJISI JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO



IPOBOJHMKA, KaTymKM ¢ TokoM. Omnbeir Opcrena. BzammopaeiictBue
IIPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIPABJICHHUE.

Cuna JlopeHua, e€ Monayib W HampabieHue. JIBHKeHuEe 3apsKeHHOU
YacTULIBI B OJHOPOJHOM MarHUTHOM nojie. PaGora cubl Jlopenna.

SIBneHHME DNEKTPOMArHWTHOM MHAYKIHMH. [IOTOK BEKTOpa MarHWTHOU
UHAYKOUU. OJEKTPOABMKYILNAS CHJIA HHAYKIHMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe anekTpuueckoe mose. DJIEKTPOABMKYIAs CHJIAa MHIYKUUU B
IIPOBOJHMKE, IBWKYILEMCS IIOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTE. SIBlIEHWE CAMOMHAYKLMH. OJIEKTPOABMKYILAS CHiIa
CaMOMHYKIIUH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHuyeckne yCTpOWCTBA M IMPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOJBUTATENb, YCKOPHUTEIN 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS I1E€Yb.

Llemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MAarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TOJISL.

B3anmoneinicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBrIeHHE DIIEKTPOMATHUTHOW MHAYKIHUU.

[IpaBuiio Jlenna.

3aBUCUMOCTh  JIEKTPOJABMKYIIEH CHJIBI HMHAYKOUMU OT CKOPOCTH
VU3MEHEHHs] MAarHUTHOTO ITOTOKA.

SIBneHne cCaMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

N3ydenne MarHuTHOIO MOJIS KaTYIIKU C TOKOM.

Hccnenopanue neMcTBAsI NOCTOSSHHOTO MarHWTa Ha paMKy € TOKOM.

Hccnenoanue sSBIEHUS 3JIEKTPOMAarHUTHOM MHIAYKIIAH.

Pa3znen 5. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAHUNIHbBLE KOJlIeOAHUA

Konebarenbnas cucrema. CBOOOJHBIE MEXaHHYECKHE KOJEOAHUA.
I"apmonnueckue konebanus. [lepuon, yactora, ammautyaa u $asza koiaeOaHuUM.
[IpyxuHHBII MAasITHUK. Marematnuecknii MAasITHUK. YpaBHeHUE
rapMoOHHUYECKUX KojeOanuil. [IpeBpaiieHue HSHEPruM MpPH TaPMOHHUECKUX
KOJICOaHUSIX.

KonebarenbHblii koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJE€OATEeIbHOM KOHTYpe. AHAJIOIMs MEXJIy MEXaHWYECKHMMH W
3IIEKTPOMArHUTHBIMU KosiebanusiMu. Popmyna TomcoHa. 3aKkoH COXpaHEHHS
SHEPTHH B UJCATBHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencraBienne o0  3aryxalmux  KojieOaHusX.  BbIHyXIEHHbIE
MexaHu4eckue kosieOaHus. Pe3oHaHc. BpIHYyXJ€HHBIE 3JIEKTPOMAarHUTHBIE
KOJIeOaHHUs.



[lepemenHblii TOk. CHHYCOMJAIbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKA. AMIUIUTYJHOE U JEHUCTBYIOIIEE 3HAUEHHE CHUJIbI TOKA U
HAIPSHKCHMSL.

Tpancdopmarop. [IpownsBoacTBo, nepeayda 151 noTpebieHune
IIEKTPUYECKOW HDHEPruu. OKOJOTMYECKHE PHUCKH IPU  MPOU3BOJICTBE
3neKTposHeprun. KynbTypa ucnosib30BaHusl 3JEKTPOIHEPTUU B MOBCEAHEBHOM
KU3HH.

TexHuyeckue yCTpOMCTBA U IIPAKTUYECKOE NPUMEHEHUE: IEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, TUHUU JIEKTponepe1ay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KoJeOaTenbHOM CHCTEMbI (MPYKUHHBIN WIH
MaTEMaTUYECKUN MAsTHHUK).

Habnronenue 3aryxarommx KojieOaHUi.

HccnenoBanue CBOMCTB BBIHYXACHHBIX KOJIEOaHU.

Habmronenue pezoHanca.

CB0OOIHBIE JIEKTPOMATHUTHBIE KOJICOaHMS.

OcumnorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSHKEHUST OT BPEMEHHU)
JUISL JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu nociienoBaTENbHOM COEIMHEHHH PE3UCTOpa, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopens TMHUY IEKTpOnEPEaAUH.

Vuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

HccnepoBanue 3aBUCUMOCTH MEPUOJIa MaJIbIX KOJIEOAHMI I'py3a HAa HUTHU
OT JUIMHBI HUTU U MAaccChl rpys3a.

HccnepoBanne TmEepeMEHHOr0 TOKa B LENM U3  IOCIEI0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 80TIHbL

Mexanuueckue BOJIHBI, ycioBusi pacnpoctpaHenus. Ilepuon. Cxkopoctb
pacnpocTpaHeHuss W JiuHa BOJHBL [lomepeuHble W MPOAOJIBHBIE BOJIHBI.
WnTepdepentus u qudpaius MEXaHHIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHSI H3JIyYEHHS 3JIEKTPOMATHUTHBIX
BOJH. B3aumHas opuenrtanus BeKTopoB E, B, V B 3JIeKTpOMarauTHOM BOJIHE.
CBoliCcTBa 3JEKTPOMArHUTHBIX BOJIH: OTPAa)KEHUE, IPEIIOMIIEHUE, MOISpU3aLus,
nudpakius, uatepdepenius. CKOpOCTh 3IEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTpPOMAarHUTHBIX BOJIH. [I[puMeHeHne 37IeKTpOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHUMITBI paguOCBA3H U TeNeBUAeHUA. Pagunonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH Cpebl.

TexHruecKkre yCTpONWCTBA M MPAKTHYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, YJIbTPAa3BYKOBAasl JIMarHOCTHKA B TEXHHKE W MEAMIIMHE, panap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBY-nieup.

Llemoncmpayuu

OO6pazoBaHue U pacCIpOCTPAHEHUE MONEPEUHBIX U MPOJAOIbHBIX BOJIH.

Koneobiromeecs Ten0 Kak HCTOYHHK 3BYKa.

Habnronenue orpaxeHus: ¥ NpesoMIIEHHS] MEXaHUYECKHUX BOJIH.

Habmonenue nnrepdepeHnnu u 1uppakinuy MEXaHUYECKUX BOJH.

3BYKOBOM pe30HaHC.

Habnronenue cBs3M 'POMKOCTH 3BYKAa M BBICOTHI TOHA C AMIUIUTYAOW U
4acTOTOM KOJeOaHU.



HccnenoBanne  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH:  OTPaXKEHHE,
npeIoMIIeHUEe, MoNApu3anus, 1udpakuns, uHTepdepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssMOnMHENHOE pacIpOCTpaHEHHE CBETA B
oaHopoaHoM cpeae. JIyu cBera. ToueUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoenne nzo0pakeHuit
B IJIOCKOM 3€pKaJe.

[Ipenomnienne cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN
nokasarens npenomieHus. [lonmnoe BHyTpeHHee orpaxenue. [Ipenenbusiii yron
IOJIHOI'O BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. ClnoxHbIi cocTaB 6enoro cera. LIBer.

ColOuparomine u paccewBarole auH3bl. ToHkas nuH3a. DOKyCHOE
paccTosiHue U OnTHUYeckas cuja TOHKOW nuH3bL. [locTpoeHune m3o0paxeHuil B
coOMparolMX MW pacceuBalIIMX JuH3aX. DopMmyna TOHKOM  JIMH3BI.
VBenuueHue, JaBaeMoe JIUH30M.

[Ipenensl MNpUMEHUMOCTH T€OMETPUIECKON ONTUKHU.

BonnoBas ontuka. Untepdepennus cBera. KorepeHTHBIE HCTOUHUKH.
VYcnoBus HaOMIOACHUS MAaKCUMyMOB M MHUHUMYMOB B HHTEP(EPEHIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHKOB.

Hudpakaus cBera. udpakiuonHas pemérka. YcClIOBUE HaOIIOAEHUs
[JIABHBIX MAaKCUMyMOB IIpM MaJ€HHMH MOHOXPOMATHYECKOrO0 CBE€Ta Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnueckre yCTpoicTBa M NPAKTUYECKOE NPUMEHEHHE: OYKH, JYIa,
¢doToanmapaT, MPOEKIUOHHBIN ammapar, MUKPOCKOIN, TEJIECKOM, BOJOKOHHAS
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOISIPOUI.

Llemoncmpayuu

[IpssMonuHEHOE pacIpOCTpaHEHUE, OTPAXKEHUE M MPEJOMIICHHE CBETA.
OnTrueckue mpruOOpHI.

[TonHoe BHyTpeHHEE OoTpakeHue. Mozenb CBETOBOA.

HccnenoBanue cBOMCTB N300paKEHUI B JTMH3AX.

Mopenu MUKpOCKoma, TEJIECKOna.

Ha6nronenue natepdepennmm cpera.

Ha6nronenune nudpaxiuu crera.

HaOnronenue aucnepcuu ceera.

[TonyyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEIIETKY.

Habnronenue nonsipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsvie padbomul

N3mepenne nokasaTesns NpeJoMIIEHHs CTEKIIA.

HccnenoBanue cBOMCTB N300paK€HUI B TMH3AX.

HaOnronenue aucnepcuu ceera.

Pa3znes 6. OcHOBBI cIeNUAJIBHONM TEOPUH OTHOCUTEIbHOCTH
['pannnbpl  OPUMEHMMOCTH — KJIACCMYECKOM  MexaHukd. llocTynarel
CIIEIMAJIBHOW TEOPUH OTHOCUTEIBHOCTU: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHUUII OTHOCUTEIbHOCTH DUHIITEHA.
OTHOCHUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJIEHUE  BPEMEHUM U
COKpAILCHHUE JIJINHBI.
DOHeprus ¥ UMIYJIbC PEIIATUBUCTCKON YaCTHLIBI.



CBsi3b Macchl C SHEPrued W HUMIYJIbCOM PEISATHUBUCTCKON YaCTHIIBI.
DHeprus MmokKosl.

Pasznes 7. KBantoBast ¢pusuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

®otonbl. Popmyna Ilmanka cBs3u 3Heprun (OTOHA C €ro 4YacTOTOM.
DHeprus U UMIyJIbC POTOHA.

OtkpeiTue u uccnenoanue ¢otorpdekra. OnbiTel A. I'. Cronerosa.
3akonbl (poTorddexra. YpaBHenue DitHmTeitHa 1ia pororddekra. «KpacHas
rpanuna» porosddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenera.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHuyeckue ycTpoicTBa M MPaKTHUECKOE NMPUMEHEHHE: (DOTOIIEMEHT,
doTomaTuuk, coaHeuHas 6arapesi, CBETOAHO/.

Llemoncmpayuu

doTto3(exT Ha yCcTaHOBKE ¢ IUHKOBOM MIIACTUHOMA.

UccnenoBanue 3akoHOB BHemHETo (poTodddexTa.

Ceeroauoy.

Conneynast OaTapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OnbiThl Pe3epdopaa mo paccessHUO o -4acTHII.
[Imanerapnas mozens aroma. [locrynatel bopa. M3myueHune u moryonieHue
(GOTOHOB MpHU MepexoJe aroMa C OJHOTO YPOBHS SHEPrUM Ha Apyrou. Buis
criekTpoB. CIEKTp YPOBHEM 3HEPruu aToMa BOJIOPO/Ia.

BonnoBeie cBoiictBa wactuu. Bomnel ge bpouna. KopryckynsphHo-
BOJIHOBOM JyaJIU3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHUE.

TexHuyeckne yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), 1a3ep, KBAHTOBBIN KOMIIBIOTED.

Llemoncmpayuu

Mopuens onsita Pesepdopna.

OmnpenenenHre JUIMHBI BOJIHBI J1a3epa.

HaOnronenue IMHEHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopmvie padbomul

Habnronenue 1MHeyaToro cuekrpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTBI, JTOKa3bIBAIOIINE CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHocTH. OmbiTel  Pesepdopna 1o  ompeneneHHio — cocTaBa
paanoakTuBHOrO u3nyueHusi. CoiicTBa anb(a-, Oera-, raMma-u3IydeHUs.
BiusHre paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE POTOHA U HeUTpoHa. HykinoHHast Moaens siapa I'elizeHOepra—
NBanenko. 3apsna siapa. MaccoBoe uncio sjapa. M30Tormsl.

Anbda-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBINM Oera-pacman. ['amma-
U3TydeHHe. 3aKOH paJuO0aKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT macchl sipa.

Snepusle peakuuu. [lenenue u CUHTE3 sSIEP.

Anepusiit peaktop. TepmosinepHsiii cunte3. [IpoGiemMbl U MEePCHEKTUBBI
SAJIEPHOM SHEPTETUKU. DKOJOTUYECKHE ACTIEKTHI AIEPHON SHEPTETHKHU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeToap1 HaOIOICHUS M PETHCTPAIMH SJIEMEHTAPHBIX YACTHII.



@dyHIaMeHTaJIbHblEe B3aUMOJCHCTBUA. EQUMHCTBO (DM3MUECKOW KapTHHBI
MHpa.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPHUMEHEHHE: JIO3UMETP,
KaMmepa Bunibcona, siaepHblil peakTop, aToMHasi 6oMoa.

Llemoncmpayuu

CY€T4YMK MOHU3UPYIOIIMX YaCTHII.

Vuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pasnen 8. DiieMeHTHI ACTPOHOMMH M ACTPOPU3MKH

Otanbl pa3BUTUSA acTpoHOMUU. llpuknanHOE W MHPOBO33PEHUECKOE
3Ha4eHUE aCTPOHOMMUH.

Bup 3Bé€3qnoro Heba. Co3Be3ausi, sipkue 3BE37bl, MJIAHETHI, UX BUIUMOE
JBUKEHUE.

ConHeuHas cucreMa.

Connue. ConHeuHasi akTUBHOCTh. VcTtounuk sHeprun ConHIA U 3BE3.
3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTHKU. J(Marpamma «CIEKTpaJbHBIM Ki1acc —
CBETUMOCTB». 3BE3/bl TNIABHOW IOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIIEI0OBAaTENbHOCTH. BHYTpEeHHEee cTpoeHune
3B€311. COBpEeMEHHbIE MPEJCTABIECHUS O MPOUCXOKIECHUU U 3Bosonuu ConHia
¥ 3BE37. DTambl KU3HH 3BE3I.

Muneunsiii [IyTe — Hama [Mamaktuka. [lonoxenune u aBuwxenue ConaHua B
lanaktrke. Tunbl ramakTuk. PaguoramakTtuku u kBaszapbl. UEpHBIE IBIPHI B
A/ipax rajgakTuK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O6ma. Paz6eranue
ranakTuk. Teopus bonsimoro B3peiBa. PenukroBoe nsiyyeHue.

Macmrabnas crpykrypa Beenennoi. MeTtaranakruka.

Hepeménnsie mpo0iaemMbl aCTPOHOMHH.

Vuenuueckue nabniooenus

Habnronenus HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAaHUEM
KOMIBIOTEPHBIX MPWIOXKEHUW i ONpEeAENCHUS] TMOJOXKEHUS HEOeCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE C03Be3/11s1 CEBEpHOro NOJyIIapus U
SIPKUE 3BE3IBL.

Habnronenus B teneckon JlyHsl, minanet, Mieunoro Ilyrtu.

O0o01maromee NOBTOPEHUE

Ponp Qusukm u acTpoHOMHUM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M ASTHYECKOW cdepax NesTEIbHOCTH YelOBEKa, pOJib U MECTO
$uU3MKKM W acTPOHOMHUM B COBPEMEHHOM HAy4YHOW KapTHUHE MHUpa, POJIb
¢uznyeckoit Teopu B (GOPMUPOBAHUU TPECTABICHUN O (PU3NYECKON KapTHHE
MHUpPa, MECTO (PU3MUECKONM KapTHHBI MHUpa B OOILIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeamMeTHble CBA3H

Nzyyenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kimacce ocyliecTBisercs ¢
Y4ETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMHU MaTE€MaTHKH,
Ouonoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnuvle nonsamus, CBI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOI'O
NO3HAHMS: SIBIICHUE, HAYYHBINA (DaKT, rumoTesa, pu3nyecKas BEIWYHHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pemieHUE CUCTEMBI YPAaBHEHHM, TPUTOHOMETPUYECKHE
(byHKIIH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI M X MPOEKIMH HA OCU KOOPAUHAT,



CIIO)KEHHE BEKTOPOB, IMPOW3BOJIHBIC JJIEMEHTApPHBIX (DYHKIMHA, TPU3HAKU
noo0us TPEYroJbHUKOB, OMpEENICHNE IUIOUIAAN IUIOCKUX (GUryp u o0béma
TeIl.

bBuonocusa: »nextpuueckue SBJICHUS B JKUBOM MPHUPOAE, KojeOaTelbHbIC
JIBWKECHUS B JKMBOW NPHUPOJE, ONTHYECKUE SIBICHUS B JKUBOM IPUPOJAE,
NEUCTBUE PAIMALIMN HA KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJEKYJ, KPUCTAUIMYECKas CTPYKTypa
TBEPABIX TN, MEXaHU3Mbl O00pa30BaHUSl KPUCTAIMUECKONM pPEIETKH,
CIIEKTPAJIbHBIM AHAJIN3.

l'eocpagpua: wmarHuTHBIE TONIOCAa 3€MJIM, 3aJ€KU MArHUTHBIX DY,
doTochEMKa 3eMHOM MTOBEPXHOCTHU, MPECKA3AHNE 3eMIIECTPACEHUH.

Texnonozua: NWHUM DIEKTPOIIEpeNad, I'E€HEpaToOp NEPEMEHHOIO TOKa,
AJIEKTPOABUTATENb, UHAYKIUOHHAS 1€4b, paxap, PaIUONPUEMHUK, TEIECBU30D,
anTeHHa, TeiedoH, CBY-meuys, MPOEKIIMOHHBINA anmapar, BOJIOKOHHAsS OINTHKA,
coJHeuHas OaTapesl.



INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO TIpeamera «Dusnka» Ha YpOBHE CPEIHETO OOIIEeTo
oOpazoBanmsi  (0a30BBIE  YPOBEHB) JIOJDKHO OOECIEUUTHh  JTOCTHKCHHE
CIEYIONMUX JTNYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIabTaTOB.

JIMYHOCTHBIE PE3YJbBTATBI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUS y4yeOHOro mpenMera «Du3MKay
JOJKHBI ~ OTpakaThb  TOTOBHOCTh M CIOCOOHOCTh  OOYYarolUXCs
PYKOBOJICTBOBAThCS  CPOPMUPOBAHHOM BHYTpPEHHEH MO3MIMEN JUYHOCTH,
CUCTEMOM UEHHOCTHBIX OPHEHTAIMil, TO3UTUBHBIX BHYTPEHHUX YOEKIACHUI,
COOTBETCTBYIOIIMX TPAJULIMOHHBIM IIEHHOCTSM POCCHUMCKOr0o OOIIecTBa,
pacUIMpeHHe >KU3HEHHOTO OMbITa U ONbITa JAESITENIbHOCTH B MpolEecce
peanu3alyyd OCHOBHBIX HAaIpaBJIEHUN BOCHUTATENILHOW NESITEbHOCTH, B TOM
YHClie B YaCTH:

1) rpaxxIaHCKOTr0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLMU  OOydHarollerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO 00IIECTBA;

OPUHATHE TPAAULMOHHBIX OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B MHTEpECaX TPaXaaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

yMEHUE  B3aUMOJIEUCTBOBAThH C  COLMAJIbHBIMA  HWHCTUTYyTaMU B
COOTBETCTBHUH C UX (PYHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKON EATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  POCCHUICKOM rpaXKIaHCKON UJCHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYyJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeSTENBHOCTH YUEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOECHUE YCTOMYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHHUS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs OSCTETUKY HAy4YHOIO
TBOPUYECTBA, MPUCYIIETO (PUINYECKON HAYKE;

5) TpyA0BOr0 BOCIIMTAHMSI:

MHTEPEC K Pa3IMuHbIM cdepam npodhecCHuOHATbHOU NeATEeIbHOCTH, B TOM
YuCclie CBSI3AHHBIM C (U3HKON M TEXHUKOM, YMEHHUE COBEpIIATh OCO3HAHHBIN
BbIOOp Oyaymiel mpodeccud W peasu30BbIBaTh COOCTBEHHBIE >KW3HEHHbBIC
UTaHbL;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHHIO M CaMOOOpa30BaHUIO B
o0nacTu GU3HKU HA MPOTSHKEHUU BCEH KU3HH;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:



c(OPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TI00ATbHOTO
XapaKkTepa SKOJOTUIECKUX TIPOOIIeM;

IJIAHUPOBAHUE W OCYIIECTBJICHHE JCHUCTBHM B OKPYXKAKOIIEH Cpene Ha
OCHOBE 3HaHUS LIEJIEH YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacUIMpEeHHE ONbITa AESATEIBHOCTH SKOJOTMYECKON HANpPaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUHU 10 (DU3HKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS GUZNUECKON HAYKU;

OCO3HaHUE LEHHOCTH HAy4YHOH JEeATENbHOCTH, FOTOBHOCTH B IpoLiEcce
U3y4eHUs: (U3UKH OCYIIECTBIIATH IMPOEKTHYHO M  HCCIEIOBATEIbCKYIO
NEeSATENbHOCTh HHJIMBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE eiicTBUS
ba3zoBble 1ornueckue AeMcTBUs:

CaMOCTOATENbHO  (DOpMyIHUpOBaTH U  aKTyaIM3UPOBATh  MPoOOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIeNATh eI JEATEIHHOCTH, 3a/1aBaTh MapaMeTphl U KPUTEPUH KX
JOCTKEHUS,

BBISIBIISITh  3AaKOHOMEPHOCTH ¥ TMPOTHUBOPEUUS B PacCMaTPUBAEMBIX
(bU3HYECKUX SIBICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaIN3a UMEIOIUXCS
MaTePHAIbHBIX U HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIIBHOCTh, OIICHUBATH COOTBETCTBUE
PE3yIbTATOB IEJISM, OIICHUBATh PUCKHU MOCIIEICTBUM JIEATEILHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B YCIOBHSIX PEAIbHOTO,
BUPTYAJIILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

BJIAJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBHIMHU MOHATHUSIMU U METOJaMU
busznuecKol HAyKu;

BJIaJCTh HaBbIKAMH  y4€OHO-HMCCIICIOBATEIIbCKON | MIPOEKTHOMN
NESTENPHOCTH B 007acTH  (PU3HMKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOATENILHOMY  TOUCKY  METOJIOB  peIIeHHus 3ajad  (PU3MUECKOro
coJiepKaHusl, IPUMEHEHHUIO PA3TMYHBIX METOJIOB TIO3HAHUS;

BIAJCTh BHUJIAMH JEATEIHLHOCTH 110 TOJYyYEHHUIO HOBOTO 3HAHWS, €ro
UHTEPIpETaluy, MNPeoOpPa3OBAHUI0 W TMPUMEHCHHUIO B PA3IMYHBIX YYCOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUH YICOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIC CBSI3W WM aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI ISl TOKa3aTelIbCTBa
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIIICHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJIC€ PEIICHHS 3aJa4dl Pe3yJIbTaThl,
KPUTUYECKH OIEHHWBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH W3MEHEHUE B
HOBBIX yCIIOBUSIX;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3aJladd B 00pa30BaTEIBHOU
NESTETHHOCTH, B TOM YHCIIE TIPU U3y4YeHUN (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPHUOOPETEHHBIN OTIBIT;



yMETb NEPEHOCUTh 3HaHHWA TO (U3MKE B TMPAKTUYECKYIO O0O0JIaCTh
KHU3HEACSITEIbHOCTH;

yMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTeill;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTb OpPUTrHHAIbHbIEC TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

Pabora ¢ uHpopmanmeit:

BJa/IeTh HABbIKAMU TOJydeHUs MHPopManuu (U3NYECKOTO COAEp>KaHUS
U3 UCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBISTH IMOUCK, aHAJIH3,
CHUCTEMAaTHU3alMI0 U MHTEPHpPETAli0 MHPOpPMAIMK PA3IUYHBIX BUIOB U (OpM
IpEICTABICHNUS;

OLIEHHBAThH JOCTOBEPHOCTHh UH(OpMALINH;

UCTIOJb30BaTh CpeICTBa HH(MOOPMALMOHHBIX M KOMMYHHMKAIIHOHHBIX
TEXHOJIOTMA B pEHMICHMH  KOTHUTUBHBIX, = KOMMYHHUKATHBHBIX U
OpPraHM3aIMOHHBIX 33/a4 C COOMIOJICHUEM TPeOOBAHMN IPrOHOMHKHU, TEXHUKHU
0€30I1acCHOCTH, TUTHEHBI, peCypcocOepeKeHus], MPABOBBIX M ITHYECKHX HOPM,
HOPM MH(OPMALIMOHHOW 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJEpKaHUs B PA3IUYHBIX QopmaTax C
yuéToM Ha3zHadeHWss UWHPOpMAIMU W LEJIEBOM  ayJIuTOpUH, BbIOUpas
ONTUMAJIBHYIO (POPMY MIPECTABICHUS U BU3YyaTH3aIUH.

KoMMmyHHMKaTHBHBIE YHMBeEpPCcaIbHbIe YUueOHbIe 1eliCTBUSA:

OCYHIECTBIISATH OOIIEHHE Ha ypokax (U3UKH M BO BHEYPOUHOMH
NEeSATENbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid ¥ CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh ¥ WUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW U
UHIMBHUIYAIbHON paboTHI;

BbIOMpaTh TEMATHKy M METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIHX
MHTEPECOB U BO3MOYKHOCTEMN Ka)JOr0 4jeHa KOJUIEKTHBA;

OPUHUMAaTh LEJIH COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh JACUCTBUSA MO €€ NOCTHXKEHUIO: COCTABIIITH IUIAH JEUCTBHUM,
pacupenensiaTe poiad ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYKJaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHUKA KOMaHIbl B
o01ui pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaraTtb HOBBIE IPOEKTHI, OLEHUBAaTh HJAEH C MO3UIUU HOBHU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IOBEAEHUE B Pa3JIMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATHBHBIM.

PeryisiTuBHBIC YHUBepCAJIbHbIe Y4eOHbIE 1eiCTBUA
Camoopranusanus:

CaMOCTOSITEJIBHO  OCYILECTBIISATH ITO3HABATEIBHYIO  JIEATEIBHOCTh B
oOnmactTh (U3UKK U aCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTh MU
dbopMyIHpoBaTH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIBHO COCTAaBIIATH IJIaH PELICHUS PACUETHBIX U Ka4ECTBEHHBIX
3a/1a4, IUTAH BBINOJHEHUs MPAKTUYECKOW paldoThl € YYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPENOYTEHUN;

JaBaTh OLICHKY HOBBIM CUTYaLlHsIM;



pacliMpATh  paMKd ~ y4eOHOro IpeaMeTa Ha  OCHOBE  JIMYHBIX
IPEANIOYTECHUM;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEIICHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHUIO IPYAMIMUA B 00JIACTH
(¢U3MKKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa3oBaTEeNbHBI W  KYyJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIBHBII HHTEJICKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JE€SATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJa/JeTh HAaBBIKAMHU TIO3HABATENBHOM pedrekcud Kak OCO3HAHUS
COBEPILAEMBIX JIEUCTBU M MBICIUTENBHBIX IPOLIECCOB, WX PE3YJIbTATOB U
OCHOBAHMIA;

UCTIONb30BaTh MPUEMBI peIeKCHUH ISl OLEHKUM CHUTyallud, BbIOOpa
BEPHOI'0 PEILEHUS;

YMETh OLEHHWBAThb PUCKH U CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO HUX
CHUKEHMUIO;

OPUHUMATh MOTHBBI M apryMEHTBHl JIPYrUX IpU aHAIM3E€ PEe3yJbTaToOB
NEeSATENbHOCTH;

IPUHUMATh Ce0sl, IOHUMAasi CBOU HEJJOCTATKHU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBhl JIPYTUMX IpU aHAIHU3E€ PEe3yJbTaToOB
NEeSATENbHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYIHMX HA OIIHOKH.

B nponecce n1ocTHKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS TPOTrPaMMBI
no ¢u3NKe IS YpOBHSA CpeaHEro oOmero oOpa3oBaHHsl y OOyYarOIIMXCS

COBEPILIEHCTBYETCSI ~ OMOIMOHATNBHBIA  HWHTEJUICKT, MPEeIOIararoIInui
c(OpPMUPOBAHHOCTD:
CaMOCO3HAHHWS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh ~ TOHMMAaTh  CBOE

HYMOLIMOHAIFHOE COCTOSHUE, BUACTh HANpaBICHUS pPa3BUTUS COOCTBEHHOMN
AMOLIMOHAJILHOMN CepbI, OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUS, BKJIIOYAIOLIEI0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJEHHUE, CIOCOOHOCTh aJanTUPOBATBHCS K
HMOLIMOHAJIBHBIM HW3MEHEHUSIM W MPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALMHY, BKIIOYAIOIIEH CTPEMIICHUE K TOCTHKEHUIO LIEJIN
U ycHexy, ONTUMHU3M, THULMATUBHOCTh, YMEHUE JEHCTBOBATh UCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMMATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHHMMATh  SMOIMOHAIBHOE
COCTOSIHME JpPYIHX, VYYMUTHIBaTh €ro TPU OCYIIECTBICHHUH  OOIIEHUS,
CIIOCOOHOCTB K COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAIIBHBIX ~ HAaBBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh  BBICTPAauUBATh
OTHOUIEHUS C APYTHUMH JIIOJAbMU, 3a00TUTHCS, MPOSIBIATh HHTEPEC U pPa3pellaTh
KOH(JIUKTHI.

IHNPEJAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



JI€MOHCTPHUPOBATh HA MPHUMEpPax poiib U MeCTO GU3UKH B (OPMUPOBAHUU
COBPEMEHHOW HAay4YyHOM KapTUHBI MUpPA, B Pa3BUTHU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B IIPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUUTHIBaTh TPAHUIBl TMPUMEHEHUS H3YUYCHHBIX (DU3HUECKUX MOJENeHt:
MaTepuanbHas TOYKa, WHEpIMaIbHAs CHCTeMa OTCYETa, aOCOIIOTHO TBEPIOE
TE€J0, WJCAJbHBIIN a3, MOAEIHN CTPOEHUS ra3oB, >KMJIKOCTEH M TBEPABIX TeJ,
TOUYCYHBIN SJIEKTPUUECKUNA 3apsi]] IPU pelIeHHH (PU3NUECKHX 3a7a4;

pacrio3HaBath (U3WYECKUE SBICHUS (TMPOIECChI) W OOBSACHATh WX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA U  DJJEKTPOAWHAMMKHA: DPABHOMEPHOE U  PAaBHOYCKOPEHHOE
OPSIMOJIMHEWHOE  JBWKEHUE, CBOOOJHOE TNAJEHUE Tel, [BM)KEHHE IO
OKPY’XKHOCTH, HWHEpLHMs, B3auMojeiicTBue Tein, aud@ysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE JKUIKOCTEH U TBEPABIX TEJl, U3MEHEHHE 00BbEMa Tell MpH
HarpeBaHuM (OXJIAXJACHHH), TEIUIOBOE PABHOBECHE, WCIIAPEHUE, KOHJICHCALMS,
IUTABJIEHUE, KPUCTAJUIM3alUs, KWIIEHHWE, BJIAXXHOCTb BO3/lyXd, ITOBBILICHHUE
JABJICHHWsI Ta3a IIPU €ro HArpeBaHUM B 3aKPBITOM COCYIE, CBS3b MEXAY
napaMeTpaMH COCTOSIHMSL Tra3a B H30MpOLeccax, DJJIEKTpU3alus Tel,
B3aUMOJCHCTBUE 3apsI0B;

OMHCHIBATh MEXAaHUUYECKOE JIBUKEHHE, UCTIONb3Ys (PU3NUECKUE BETUUUHBIL:
KOOpAMHATa, IyTh, NEPEMELIEHNE, CKOPOCTh, YCKOpPEHHE, Macca Tena, CHUIIA,
UMITyJIbC ~ Tela, KHHETHYeCKas  dSHEprus, MOTEHIUalbHas  JHEPIus,
MexaHu4yeckas paboTa, MEXaHHYeCKass MOLIHOCTh; MPH ONHUCAHUU MPABHIBHO
TPaKTOBaTh (PU3UUYECKUN CMBICI HUCIIONb3YEMBIX BEJIMYUH, UX OOO3HAYECHHS U
eIMHUIIBI, HAXOUTH (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NUYECKYIO BEIMUUHY
C IPYTHUMH BEJIMYNHAMU;

ONKCHIBATh M3YyYECHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SIBJICHUS,
UCIIOJIb3Ysl (PU3MYECKUE BEIWYMHBL: JABJIEHUE Tra3a, TeMIlepaTypa, CpeIHss
KHUHETHYECKAS HEPrus Xa0THYECKOIO JBUKEHUS MOJIEKYI,
CPEIHEKBaJpAaTHYHAsA CKOPOCTb MOJEKYJ, KOJIUYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprus, paboTa rasza, KOIDPUIMEHT TMOJIE3HOTO MACUCTBUS TEIUIOBOTO
JBUTATENS; TpPU ONHUCAHUU TIPABUIBHO TPAKTOBAaTh (DU3MUECKHI CMBICI
UCTIOJIb3YEMBIX BEJIMUYMH, UX OOO3HAUYEHHUS U €IUHUIBI, HaXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME TaHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEIHUMHAM;

ONMCBHIBATh  M3YYEHHBIE  JJIEKTPUYECKHME  CBOMCTBA  BELIECTBA U
AIIEKTPUYECKHE SIBICHUS (IIPOLIECCHI), HCMONb3Yys (PU3MUecKre BeIMYMHBI:
IEKTPUYECKUH 3apsAl, IIEKTPUUECKOE MOJIE, HANPSKEHHOCTD TOJIs, IOTEHITUA,
pPa3HOCTh MOTEHILMAJIOB; MPH OMHCAHUM MPABWIBHO TPAKTOBATh (HU3MUECKUN
CMBICJI HCIIOJNB3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W E€JUHULbI;, YKa3bIBaTh
(GopMyIbl, CBSI3BIBAIOUINE MJAHHYIO (HU3UYECKYI0 BEIMUYMHY C APYTUMHU
BEJIMYMHAMU;

aHAIM3UPOBaTh  (U3NYECKUE TPOLECChl U SABICHUS, HUCIOJb3YS
¢usnyeckue 3aKOHBI U MPHUHILMIBL 3aKOH BcemupHoro Tsarotenus, I, I u III
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHWs MEXaHWYECKOW DJHEPIrUH, 3aKOH
COXpaHEHUsl UMITYJIbCA, MPUHLUI CYNEPHNO3ULIUNA CUJ, IPUHUUIT PABHOIPABHS
UHEPLHUAIBHBIX CHCTEM OTCYETA, MOJIEKYJSIPHO-KUHETHYECKYI0 TEOPHIO
CTPOEHMS BEUIECTBA, TA30BBIE 3aKOHBI, CBA3b CPEAHEH KMHETUYECKOM DHEPTUU
TEIUIOBOTO JIBWXKEHHUS MOJEKYJ C aOCOJIOTHOW TeMIepaTypoil, mepBbIid 3aKOH
TEPMOJUHAMHUKH, 3aKOH COXPAHEHUsS DJIEKTPUUYECKOTO 3apsaa, 3akoH KyioHa,
IpU 3TOM Pa3NIUYaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOe
BBIPAKEHUE U yCIIOBUSA (IpaHULIbI, 001aCTH) IPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPHUHIUMBI JEUCTBUS MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianyarh YCIOBHUS MX 0€30MaCHOr0 MCIOJb30BaHUS
B IIOBCEJIHEBHOM JKU3HU;

BBITMOJHATh 3KCIEPUMEHTHI MO HMCCIEAOBAHUIO (PU3NUYECKUX SBICHUN U
IPOLIECCOB C MCHOJB30BAHUEM NPSIMBIX U KOCBEHHBIX M3MEPEHUH, IPH 3TOM
dbopMmynrpoBaTh TpoOIEeMy/3a1ady W THUIMOTE3y Yy4eOHOTO SKCIEPUMEHTA,
coOHpaTh YCTAaHOBKY W3 IPEIJIOKEHHOIO0 O0OpYAOBAHMS, IPOBOAUTH OMNBIT H
(dbopMyIUpOBaTH BHIBOIBI,

OCYIIECTBIISITh MPSAMBIE M KOCBEHHBIE M3MEPEHUS (PU3MUECKHX BEIHYUH,
Opu 3TOM BHIOMpATh ONTUMAJBHBIA CIOCO0 H3MEPEHUsT U HCIOIb30BaTh
W3BECTHBIE METO/bI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIIEJIOBATh 3aBUCUMOCTH MEXKIY (PU3MYECKUMH BEIMYMHAMHU C
UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHU, MPU 3TOM KOHCTPYUPOBATh yCTAHOBKY,
¢uKCcHpOBaTh PE3yJbTAThl MOJTYYECHHONW 3aBUCUMOCTH (PU3MUYECKUX BEIUYHH B
BUie Tabnuil U TpaduKoB, AeTIaTh BBIBOABI IO Pe3yJIbTaTaM HCCIEA0BAHNUS;

coOmro1aTh nmpaBuia 0€30MacHOro TpyJa IpH MPOBEAEHUU MCCIIEIOBAHUN
B paMKax y4eOHOro 3KCIepUMEHTa, YU4eOHO-HCCIeA0BATEIbCKOM M MPOEKTHOM
NESATENBbHOCTH  C  HCIOJB30BAHMEM  H3MEPHUTENBHBIX  YCTPOMCTB U
1a60paTOPHOTO 00OPYAOBAHMUS;

pemaTh pacu€THbe 3aJa4d C SBHO 3aJaHHON (DU3UYECKOU MOJIEIbIO,
UCIOJIb3Ysl (PU3MYECKHE 3aKOHBl M IMPUHLUIIBI, HA OCHOBE aHaJIW3a YCIOBUS
3aJaui BBIOMPATh (PU3UYECKYIO MOJEINb, BBLACTATH (DU3HUECKHE BEIUYHHBI U
dopMyIbl, HEOOXOAUMBIE ISl €€ pelIeHus, IPOBOAUTh PACUEThl U OLIEHHWBATH
pEaIbHOCTb MOJIYYEHHOTO 3HaUeHUS (PU3NUECKON BETMUUHBL

pemarb Ka4ECTBEHHbIE 3a/1a4u: BBICTPANBATh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO LIETIOUYKY PACCYKIEHUN C ONMOPON HA M3y4YECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCIIOJIB30BaTh ~ IPH  pENIEHUMM  y4eOHBIX  3aJad  COBPEMEHHbBIE
UH(OPMAIIMOHHBIE  TEXHOJOTMH Uil  IIOMCKA, CTPYKTYPHUPOBaHUA,
UHTEPOpPETallud W  NPEICTaBIE€HUs y4eOHOM M Hay4YHO-IOMYJIIPHOM
uH(popMalMy, TOJYYEHHOW W3 Pa3IUYHBbIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTyYaeMyto HH()OPMALINIO;

OPUBOJNUTH MPUMEPHl BKJIAJa POCCUUCKUX H 3apyOeKHBIX YUYEHBIX-
($U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB OKPYKAIOLIErO0 MUPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3HKE B TIOBCETHEBHOM KU3HU
g obecrieueHus: 0€30MacHOCTH Tpu  oOpamieHMH ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JIJIs1 COXPAHEHUS 370POBbs U COOTIOACHHSI HOPM
HKOJIOTHYECKOTO NTOBEICHUSI B OKPY KAIOLIEH CPELE;

paboTarth B TIpYIIE C BBIIOJIHEHHEM pa3IMYHBIX COLMAIBHBIX pOJEH,
IUIAHUPOBATh PabOTy TPYMIbI, PalHOHAIBHO PaCHpenessiTh OOSI3aHHOCTH H
IUIAHUPOBATh  JI€ATEIbHOCTh B HECTAaHAAPTHBIX CHUTyalUWsAX, aJEKBaTHO
OLICHUBATh  BKJAaJ  KaXIOr0 M3 YYaCTHUKOB TpyHObl B  PEIICHHE
paccMaTpuBaeMOi IPOOIeMBI.

K koniy oOyuenus B 11 kiacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb c(POPMHUPOBAHHOCT y 00YUAIOIIUXCS YMEHUI:

J€MOHCTPHUPOBATh Ha MPHUMEpPax poiib U MeCTO (GU3UKH B (OPMUPOBAHUU
COBPEMEHHOW HAay4YyHOM KapTUHBI MUpPA, B Pa3BUTHU COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B MPAKTUYECKOU EATEIBHOCTH JIFOAEH, HEJOCTHOCTh U €JUHCTBO
$u3nyecKoil KapTUHBI MUPA;



YUUTHIBaTh TPAHUIBl TMPUMEHEHUS H3YUYCHHBIX (U3HUECKUX MOJENeH:
TOYEYHBIM JJIEKTPUYECKUM 3apsl, JIyd CBETA, TOYECYHBIM HCTOYHHUK CBETa,
AlepHasl MOJENIb aTOMa, HYKJIIOHHAs MOJENb aTOMHOIO sApa MpU pEeUHIeHUU
dusnyeckux 3anad;

pacrio3HaBath (U3UYECKUE SBICHUS (TMPOIECChI) W OOBSACHATh WX Ha
OCHOBE 3aKOHOB OJJIGKTPOJWHAMUKM M KBAaHTOBOM (DHU3UKU: 3IEKTpUYECKAs
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JECHCTBUS TOKA,
B3aUMOJICKICTBHE  MAarHUTOB, 3JEKTPOMArHUTHas HMHAYKLHS, JI€HCTBHE
MarHUTHOTO IOJISI Ha NPOBOJHUK C TOKOM MW JBIXKYLIMHCA 3aps,
3IIEKTPOMATHUTHBIE KOJICOaHHsSI W BOJHBI, MPSAMOJIMHEWHOE PacHpOCTpaHEHHUE
CBeTa, OTpaKEeHUE, MpeomiieHue, nHTephepeHIrs, Tudpakuns U TOIIPU3ALIHS
CBeTa, AucTepcust cBeTa, porodnexrpuaeckuit addexT (pororddexr), cBeToBoe
NABJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CHEKTpa aroMa BOJOpPOAA,
€CTECTBEHHAsl U UCKYCCTBEHHAsI paJUOAKTUBHOCTH;

ONKCHIBATh U3yUYEHHBIE CBOICTBA BEUIECTBA (JIIEKTPUUYECKHUE, MATHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYI0  IPOBOJAMMOCTH  PA3JNMYHBIX  Cpel) H
3IIEKTPOMATrHUTHBIE SIBJICHUS (IIPOLECCHI), UCTIONB3Ys (DU3MUECKUE BETHUMHBI:
IIEKTPUYECKUI 3apsif], CUJIa TOKA, JIEKTPUUYECKOE HAIPSIKEHUE, DIEKTPHUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHLUMAJIOB, 3JIEKTPOABWXKYIIAs cujia, padoTa
TOKAa, WHAYKUHUS MarHUTHOro monsi, cwia Awmmnepa, cwia JlopeHia,
UHAYKTUBHOCTh KATYUIKH, SHEPIUsl 3JIEKTPUYECKOIO M MAarHUTHOIO IIOJEH,
NEepUoJ M YacToTa KojeOaHui B KoueOaTeIbHOM KOHTYpE, 3apsij U Cujia TOKa B
Opolecce TapMOHMYECKUX  JJIEKTPOMATHUTHBIX  KoseGaHWil, (OKycHOe
pPAcCTOSIHUE M ONTUYECKasl CUJIa JIMH3bI, P OMHCAHUM MPABHIBHO TPAKTOBATh
($u3NYECKUl CMBICT HCIOJIb3YEMbIX BEIMYMH, MX OOO3HAYEHHUS U E€AMHMUIIBI,
yKa3blBaTh (POPMYJIbl, CBS3BIBAIOIIME JaHHYIO (PU3HUYECKYIO BEIUYHMHY C
JIPYTUMHU BEJIMYNHAMU;

ONKCHIBATh H3YUYEHHBbIE KBAHTOBBIC SIBJEHUS M IMPOLECCHI, HCIOIb3YS
¢u3nyecKkue BEIUYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
JacToTa CBETAa, PHEPrHsl W HUMITYyJIbC (OTOHA, MEpUOJ MOdypacmanaa, SHEprus
CBSI3M AaTOMHBIX fAJ€p, MPHU OMHCAHUM MPABHIBHO TPAKTOBaTh (PUIUUECKHIL
CMBICT HCHOJb3YyEMbIX BEJIWYMH, UX OOO3HAUYEHHS W EIUHMIIBI, YKa3bIBaTh
(dopMyIbl, CBSI3BIBAIOUINE JAHHYIO (HU3UYECKYI0 BEIMUMHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaUCHHE (PU3NUECKON BEIMYUHBL

aHAIM3UpPOBaTh  (U3WYECKUE TPOLECChl U SABICHUS, HUCIOJIb3YS
¢usnyeckue 3aKOHbI M MPUHIUIBL 3aK0H OMa, 3aKOHBI MOCIEA0BATEIBHOIO U
NapaJyIeIbHOTO COEAMHEHUS] IMPOBOJHMKOB, 3akoH Jxoyns—JIeHuma, 3akoH
AIIEKTPOMAarHUTHOM MHAYKIMHM, 3aKOH MPSMOJMHENHOTO paclpOCTPaHEHHUS
CBETAa, 3aKOHBl OTPAXCHMSI CBETA, 3aKOHBI IMPEJIOMJIEHUS CBETa, YpPAaBHEHHE
DuiHmTeHa st PoroddexTa, 3aK0OH COXpaHEHUSI IHEPTHH, 3aKOH COXPAaHEHUS
UMITYJIbCA, 3aKOH COXPAHEHHUS >SJIEKTPUUYECKOTO 3apsja, 3aKOH COXPaHEHUs
MacCcOBOT'0 YMCIIA, TOCTYJIAaThl bopa, 3aK0H paMOaKTUBHOIO pacnanaa, mpu 3TOM
pasianyaTh  CJIOBECHYIO (OPMYJIMpPOBKY 3aKOHa, €ro MaTeMaTH4eCKOoe
BBIPAKEHUE U yCIIOBUA (IpaHULIbI, 00J1aCTH) IPUMEHUMOCTH;

ONpENENsATh HANpaBIECHUWE BEKTOpa HWHAYKUMUW MAarHUTHOIO  MOJIA
IIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHna;

CTPOUTh M OIMCHIBATh H300paKEHUE, CO3/1aBAEMOE IUIOCKHM 3E€pPKaJIOM,
TOHKOH JINH301;

BBITMOJHATh 3KCIEPUMEHTHI MO HMCCIEAOBAHUIO (PU3NYECKUX SBICHUN U
IPOLIECCOB C HMCHOJB30BAHUEM NPSIMBIX U KOCBEHHBIX M3MEPEHHI: MPH 3TOM
dbopMynupoBaTh TpoOIEeMy/3a1ady W THUIMOTE3y Yy4eOHOTO SKCIEPUMEHTA,



coOHpaTh YCTAaHOBKY W3 NPEIJIOKEHHOIO0 O0OpYAOBAHMS, NPOBOJUTH OMNBIT H
(dbopMyIUpOBaTH BHIBOIBI,

OCYIIECTBIISITh NPSMBIE M KOCBEHHBIE M3MEPEHUS (PU3MUECKHX BEIHYUH,
Opu 3TOM BHIOMpATh ONTUMAJIBHBIA CIOCO0 H3MEpPEHUsT U HCIOIb30BaTh
W3BECTHBIE METO/bI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIIEIOBAaTh 3aBUCHUMOCTH (PU3NYECKUX BEJIUYMH C HCIOJIb30BAHUEM
OpSIMBIX HM3MEPEHUN: MpPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DHKCHPOBAThH
pe3yNIbTaThl OTYUYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BETUYMH B BUJAE TAOIHIl U
rpaduKoB, AeNaTh BBIBOJBI MO PE3YJIbTaTaM HCCIEIOBAHNUS;

coOmro1aTh nmpaBuia 0€30MacHOro TpyJa IpH MPOBEAECHUU MCCIIEIOBAHUN
B paMKax y4eOHOro 3KCIepUMEHTa, YU4EeOHO-HCCIeA0BaTEIbCKOM U MPOEKTHOM
NEATENbHOCTH  C  HCHOJB30BAHMEM  H3MEPHUTENBHBIX  YCTPOMCTB U
71a060paTOPHOTO 00OPYAOBAHMUS;

pemaTh pacu€THbe 3aJa4d C SBHO 3aJaHHON (DU3UYECKOU MOJIEIbIO,
UCIIOJIb3Ysl (PU3MYECKHE 3aKOHBl M IMPUHLUIIBI, HA OCHOBE aHaJIM3a YCIOBUS
3aJaui BBIOUPATh (PU3UYECKYIO MOJEINb, BBLACTATh (DU3HUECKHE BEIUYHHBI U
dopMyIbl, HEOOXOAUMBIE ISl €€ pelIeHus, IPOBOAUTHh PACUETHl U OLICHHWBATH
pEaIbHOCTD MOJYYEHHOTO 3HaYeHUS (PU3NUECKON BETMUUHBL

pemarb KA4ECTBEHHbIE 3a/1a4u: BBICTPANBATh JIOTUYECKH
HENPOTHBOPEUYMBYIO LIETIOUYKY PACCYKIEHUH C ONMOPON HA M3yUYECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

UCIIOJIB30BaTh ~ IPH  pENIEHUWM  y4eOHBIX  3aJad  COBPEMEHHbBIC
UH(OPMAIIMOHHBIE  TEXHOJOTMH Uil  ITIOMCKA, CTPYKTYPUPOBaHHUA,
UHTEPOpPETallud W  NPEICTaBIE€HUA y4eOHOM M Hay4YHO-IOMYJIIPHOM
uH(popMalMy, TOJYYEHHOW W3 PaA3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOTyYaeMyto HH()OPMALINIO;

OOBSACHATh NPHUHIMUIBI JEUCTBUS MAaIWH, NPUOOPOB MU TEXHUYECKHX
YCTPOMCTB, pa3iuyaTh yCIOBHS UX 0€30MacHOr0 MCHOJIb30BaHUS B
MMOBCEIHEBHOM KU3HU;

OPUBOJNUTH MPUMEPHl BKJIAJa POCCUHUCKUX H 3apyOeKHBIX YUYEHBIX-
($U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3HKE B TIOBCETHEBHOM KU3HU
g obecrieueHus: 0€30MacCHOCTH Tpu  oOpamieHMH ¢ nOpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JIJIs1 COXPAHEHUS 370POBbs U COOTIOACHHS] HOPM
HKOJIOTMYECKOT0 TIOBEICHHSI B OKPYXKAIOLIEH Cpee;

paboTarth B TIpYIIE C BBIIOJIHEHHEM pa3IMYHBIX COLMAIBHBIX pOJEH,
IUIAHUPOBATh PabOTy TPYMIbI, PAalHOHAIBHO PACHpenessiTh OOSI3aHHOCTH H
IUTAHUPOBATh  JI€ATEJIbHOCTh B HECTAaHAAPTHBIX CHUTyalUWsAX, aJEKBaTHO
OLICHUBATh  BKJAaJ  KaXIOr0 W3 YYaCTHUKOB TpyHIbl B  PEIICHHE
paccMaTpuBaeMOi MPOOIeMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
HauMenoBanue KosnyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM(ppOBbIE)
pa3iejioB U TeM KoHTpoibHbIe IIpakTHYecKkue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpamMmel padoThI padoTbI
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
11 DuU3MUKa U METOJIbI ) bubmuorexa [JOK
' HAyYHOTO MO3HAHUSI https://m.eds0o.ru/7f41bf72
Uroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmorexa [JOK
21| Kuremariia > https://m.edsoo.ru/7f41bf72
bubmnoreka LIOK
2.2 Juamuia 7 https://m.eds00.ru/7f41bf72
3aKOHBI Eub 10K
nonroTeka
23 COXPAHCHITL B 6 I https://m.eds00.ru/7f41bf72
MEXaHUKe
Uroro no pazaeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA

U TEPMOJUHAMMUKA

3.1

OCHOBBEI
MOJIEKYJIIPHO-
KHUHETUYECKOM
TEOpPUHU

bu6mmoreka [IOK
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

39 OCHOBBI 10 bubmuoreka [JOK
' TEPMOANHAMUKHA https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BeniecTBa. PazoBbie https://m.edsoo.ru/7f41bf72
MepPEXOIbI
Uroro no pazaeny 24

Pasnea 4. JIEKTPOJNHAMUKA

bubmnoreka LIOK

4.1 IIEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTosiHABII
49 ANEKTPUYECKUIN TOK. 12 bubnuorexa [JOK
' ToKH B pa3IuUHBIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazpeny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO
YACOB I10 68

ITPOTPAMME



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

11 KITACC

HaumenoBanue

KoauuecTBo yacoB

Ne dyeKkTpoHHbIE (LM pPOBbLIE)
W/ pa3esioB U TeM Beero KonTpoabHbie IIpakTuyeckue 06PA30BATETLHBIE PECYPCBI
NMPorpamMMmsl padoThI padoTbI
Paznen 1. DJIEKTPOJIMHAMUKA
M .
L ; arHUTHOE II0JIE . 1 . Bubnmorexa [IOK
: JICKTPOMATHUTHAA https://m.edsoo.ru/7f41c97¢
WHIYKIIHS
Uroro no pazaeny 11
Pa3znea 2. KOJIEBAHUSI 1 BOJIHbBI
M
. €XaHUYECKHUE U , 1 Bubnmorexa [IOK
: SJICKTPOMATHUTHBIC https://m.edsoo.ru/7f41c97¢
Koebanus
M
s €XaHUYECKHE U . 1 Bubnorexa [IOK
: SJICKTPOMATHUTHBIC https://m.edsoo.ru/7f41c97¢
BOJIHEI
bubmuoreka [JOK
23 Ontnka 10 3 https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJLHOCTH

3.1

OCHOBBI CITEIUATBHOMN
TEOpUn
OTHOCUTEJIbHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢97¢



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

Uroro no pazaeny 4

Pa3nea 4. KBAHTOBAS ®U3UKA

41 DJIEeMEHThI KBAaHTOBOM 6 bu6mmorexa [{OK
' OITHUKH https://m.edsoo.ru/7f41c97¢
bu6mmorexa [IOK
4.2 Crpocnne atoma 4 https://m.edsoo.ru/7f41c97¢
but6mmoreka [JOK
4.3 ATOMHOE 571pO > https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 15

Paznea 5. 9JIEMEHTbBI ACTPOHOMUHU U ACTPO®PU3UKU

51 DNeMEeHThI aCTPOHOMUH . i bubnmnoreka [JOK
' U acTpou3nuKu https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o06maromee 4 bubnnoreka [IOK
' MMOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 4 .
YACOB I10 [TIPOT'PAMME



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




ITOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
Ne KoaunuecTBO 4YacoB
DJIEeKTPOHHbIE
Jlara uudposbie
n | Tema ypoka KoHTpoJsbHbIE IMpakTHyeckue
Bceero H3y4eHust o0pa3oBaTejibHbIE
/ paGoThI paGoThI
. pecypchl
®du3nka — HayKa 0 IPUpOJIE. bubnuotexa [JOK
1 HayuHble MeTO1bI TO3HAHUSA 1 0 0 05.09.2023 https://m.edsoo.ru/ff0c32e
OKPYXKAaIoIIero Mupa 2
Ponb u MmecTo pus3uku B
OPMHUPOBAHUU
?:)015 eMI;HHOﬁ Hay4JHOH Bubmaorexa OK
2 p Y 1 0 0 07.09.2023 https://m.edsoo.ru/ff0c33e
KapTUHBI MUPA, B 6
MIPAKTUYECKOU IEATENBHOCTH -
Iroaeu
MexaHnyeckoe IBUKCHHUE.
OTHOCHUTENBHOCTh bubmuoreka [JOK
3 MEXAaHUYECKOTO IBUKECHUS. 1 0 0 12.09.2023 https://m.edsoo.ru/ff0c350
[Tepemernenue, CKOPOCTb, 8
yCKOpeHue
PABHOMEDHOE but6mmoreka [IOK
4 p . 1 0 0 14.09.2023 https://m.edsoo.ru/ff0c362
NPSIMOJIMHEMHOE IBIKEHUE 0
5 PaBHOyCKOpeHHOE 1 0 0 19.09.2023 bubnmoreka [JOK
MPSMOJIMHEMHOE IBUKEHUE https://m.edsoo.ru/ff0c372



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

€

CBo0OogHOE TTafgeHUE.

but6mmoreka [JOK

6 Yckopenue cBOOOIHOTO 21.09.2023 https://m.edsoo.ru/ff0c39c
MaJICHU Y
KpuBonunelinoe 1BUXEHHE. bu6nuorexa IIOK

7 J{B>xeHHe MaTepuaIbHOM 26.09.2023 https://m.edsoo.ru/ff0c3ad
TOYKHU IO OKPY2KHOCTU a
[IpyuHUIKIT OTHOCUTENBHOCTH
TI'anmunesa. MnepnuannHbIe Brbmroreka IIOK

8 ' p . 28.09.2023 https://m.edsoo.ru/ff0c3be
cucreMsbl otrcueta. [lepBsiit g
3akoH HerotoHa -
Macca Tena. Cuna. [Ipuniun
cynepno3unuu cuii. Bropoit Bubmrorexa LIOK

9 ynep ' p 03.10.2023 https://m.edsoo.ru/ff0c3be
3akoH HproToHa mis "
MaTepUAIbHON TOUKHU -
Tperuit 3axkoH HeroToHa s Brbmuorexa LIOK

10 P 05.10.2023 https://m.edsoo.ru/ff0c3be
MaTepHualbHBIX TOUEK 2
3aKOH BCEMUPHOI'O
TaroreHus. Cruia TSOKECTH Bubmiorexa LIOK

11 ' ' 10.10.2023 https://m.edsoo.ru/ff0c3d0
ITepBas kocmMuyeckas 0
CKOPOCTh B
Cwna yopyrocty. 3aKoH Bubmiorexa LIOK

12 yupy ' 12.10.2023 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena N

13 | Cuna tpenns. Koaddunuent 17.10.2023 bubnuorexa [JOK
tpenus. Cuna https://m.edsoo.ru/ff0c3{7



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c372e

COIIPOTUBJICHUA IIPU

JBIKEHUU TEJa B KUIAKOCTH 6
WJIU Ta3e
[TocrynarensHoe u
BpaniaTesibHOE JBUKEHUE
bu6mmoreka [JOK

a0COJIIOTHO TBEPIOTO TEa.

14 19.10.2023 https://m.edsoo.ru/ff0c4 1a
MowmeHT cuibl. [11e4o cuibl. 6
VYciioBust paBHOBECUS B
TBEPIOTO TENA
HNmMnynsc MaTepuanbHOU
TOYKH, CHCTEMBI
MaTepUaIbHBIX TOYCK. bubmmorexa HOK
15 24.10.2023 https://m.edsoo.ru/ff0c43d
Nmnynbe cunbl. 3akoH 6
COXPaHCHHUS UMITYJIbCA.
PeakTuBHOE IBUKEHUE
PaboTa 1 MOIIIHOCTB CHUIIBI.
Kunernueckas sneprus bu6muoreka [JOK
16 | MaTepuanbHOW TOUKH. 26.10.2023 https://m.edsoo.ru/ff0c450
Teopema 06 U3MEeHEHUH 2
KMHETUYECKOU SHEPruu
[ToTenumanpHas SHEPTHUSL.
[MoTennmansHas sHEpPTUS
N but6mmoreka [IOK
17 YUPYIo AehopMHpOBAHHOi 07.11.2023 https://m.edsoo.ru/ff0c461
npyxuHbl. [loTeHnanbpHas .
DHEprus Tena BOIu3u -
MOBEPXHOCTU 3eMIIH
18 IloTennuanpHbIC U 09.11.2023 bubnunoreka [IOK



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

HEIOTCHI[UAJIbHBIC CUJIBL.
CBs13b pabOTHI
HEIMOTEHIMAIbHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpAHEHUS MEXaHUYECKOMN
SHEPIUUu

https://m.edsoo.ru/ff0c478

C

19

JlaGopaTtopHnast pabota
«HccnenoBanue CBA3U
paboTHI CUJIBI C UBMEHEHUEM
MEXaHHYECKOHN SHEPTUH Telia
Ha IIPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa)»

14.11.2023

20

KonTponbHas padora no
teme «KnHemaTuka.
Junamuka. 3akoHbI
COXpaHEHHUS B MEXaHUKEY

16.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b7
4

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOU
Teopun. bpoyHoBCcKOE
nswkenue. uddysus

21.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc
2

22

Xapaxkrep JBUKECHUS U
B3aUMOJICUCTBUS YaCTHUII
BellecTBa. Moaenu
CTPOEHUS Ira30B, KUIKOCTEH
U TBEPABIX TEII

23.11.2023

23

Macca monexy.

28.11.2023



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

KonmuectBo BemiecTna.
[TocTostnuas ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u €€
u3mepenue. Illkana
temnepatyp Llenbcus

30.11.2023

25

Wneanpueiii ta3z B MKT.
OcHoBHoe ypaBHeHue MKT

05.12.2023

bubnunoreka [JOK
https://m.edsoo.ru/ff0c4fd
e

26

AOconroTHas TeMIiepaTypa
Kak Mepa CpelHei
KMHETUYECKON YHEPTUHN
JBUKEHHS] MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

07.12.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511
e

27

3akon laneroHa. ['a30BbIC
3aKOHBI

12.12.2023

28

JlaGopaTtopHnast pabota
«Hccnenoanue
3aBUCHUMOCTHU MCKIY
napaMeTpamMH COCTOSTHUS
pa3peKEHHOTO Ta3a»

14.12.2023

29

H3omporecchl B ieaibHOM
ra3e 1 ux rpapuieckoe
IpeJICTaBICHNE

19.12.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570
e

30

BnyTtpeHHss sHeprus
TEPMOJIMHAMUYECKOMN

21.12.2023

bubnunoreka [JOK
https://m.edsoo.ru/ff0c595



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde

CHUCTEMEBI U CIOCOOERI €€
n3Mmenenusa. Koauuectso
TEIJIOTHI U paboTa.

BryTtpeHnHss 3HEeprus 2
OJHOATOMHOTO HJICaJIbHOTO
rasza
bubmuoreka [JOK
31 Bunb! Teronepeaaun 26.12.2023 https://m.edsoo.ru/ff0c5¢3
6
Y nenpHas TEMI0EMKOCTD
BemecTBa. KonmmuectBo bu6mmoreka [{JOK
32 | TemnoTH IpU 28.12.2023 https://m.edsoo.ru/ff0c5¢c3
TeruTonepeaaye. 6
AnmabaTtHBIi poriiecc
ITepBbIii 3aK0H
1 TEPMOJAUHAMUKHU U €TO 09.01.2024 bu6mmoreka [{JOK
NIPUMEHEHUE K https://m.edsoo.ru/ff0cSefc
M30Ipolieccam
HeobOpatumocTs miporieccoB bu6mmoreka [{JOK
34 | B npupoae. Bropoii 3akoH 11.01.2024 https://m.edsoo.ru/ff0c623
TEPMOJIMHAMUKHU 0
. bubnunoreka IJOK
35 HpHHHHl} Aetictsus u KT 16.01.2024 https://m.edsocl)l.ru/ffOc6OO
TEIUIOBOM MaIlIuHbI o
36 | Iuxn Kapno u ero KII/] 18.01.2024
37 DKOJIOTHYECKHUE TPOOIEMBI 73.01.2004

TCIIJIOOHCPIrCTUKHU



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952

O06o6marmuii ypok

bubnunoreka [IOK

38 | «MomnekynspHas pusuka. 25.01.2024 https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOTMHAMUKID) 8
KonTponsHas padora no
teMe «MoutekyisipHas bubmorexa [OK
39 30.01.2024 https://m.edsoo.ru/ff0c6as
¢uznka. OCHOBBI 0
TEPMOTUTHAMUKI
[TapooGpa3oBanue u bubnuoreka IIOK
40 | xonpencauus. Mcnapenue u 01.02.2024 https://m.edsoo.ru/ff0c63b
KUIIEHHE 6
AOcontoTHas u bu6mmoreka [IOK
41 | oTHOcUTENBHAA BIAXKHOCTh 06.02.2024 https://m.edsoo.ru/ff0c64d
Bo3ayxa. Hacelennslii nmap 8
Tépnoe Temno.
Kpucrannnueckue u
aMopQHBIC Tea. bubnuotexa [JOK
42 | AHM3OTpONHS CBOHCTB 08.02.2024 https://m.edsoo.ru/ff0c65f
KpuctaioB. XKuakue 0
Kkpuctaibl. CoBpeMeHHBIE
MaTepuabl
[1naBnenue u
KpUCTAIIN3AMs. Y IenbHAs bubmmorexa [OK
43 13.02.2024 https://m.edsoo.ru/ff0c670
TEIUIOTA TIaBJICHUS. g
CyOnaumanus -
YpaBHEHHE TEIIOBOTO bubmorexa TIOK
44 15.02.2024 https://m.edsoo.ru/ff0c682

OaaHca

0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938

DeKTpu3aius Tel.
DnekTpuyeckuii 3apsia. [[sa

bubmuoreka [JOK

45 20.02.2024 https://m.edsoo.ru/ff0c6bc
BH/JIA DJICKTPUIECKUX .
3apsioB
IIpoBogHMKH, TUIIECKTPUKHU
51 iOHynpOBOHHI/IKI/I. 35KOH bubmorexa TIOK

46 22.02.2024 https://m.edsoo.ru/ff0c6bc
COXpaHEHHUS AJIECKTPUUECKOTO .
3apsa
BzaumopeicTBue 3aps0B. bubnuorexa IIOK

47 | 3axon Kynona. Toueunsrit 27.02.2024 https://m.edsoo.ru/ff0c6ee
SIIEKTPHYECKHI 3apsijl 4
HarmpsxénnocTs
IEKTPUYECKOTO TTOJISL. bu6muorexa IIOK

48 | IlpuHuun cyneprno3uuuu 29.02.2024 https://m.edsoo.ru/ff0c6df
ANEKTPUUECKUX MOJIEH. 2
JIvHnM HANPSKEHHOCTU
PaGora cun
ANEKTPOCTATUYECKOTO TOJISL. bubmmorexa IIOK

49 05.03.2024 https://m.edso0o.ru/ff0c610
[Torenuman. PasHocth 0
MOTEHIINAJIOB
[IpoBOIHUKY U TUAICKTPUKU
B EJIGK”FﬂpOCTaTI/IIHIeCKOM EOJ'IC. bubmmorexa 10K

50 07.03.2024 https://m.edsoo.ru/ff0c701
JusnexTpudeckas g
MIPOHHUIIAEMOCTD
DIIEKTPOEMKOCTb. bubnmorexa LIOK

51 12.03.2024 https://m.edsoo.ru/ff0c712
Konpgencarop

6



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

52

DIEeKTPOEMKOCTD IIJIOCKOTO
KOHJIeHCcaTopa. DHeprus
3apsHKEHHOT0 KOHIEHCAaTopa

14.03.2024

bubnunoreka [IOK
https://m.edsoo.ru/ff0c72¢
0

53

JlabopaTtopHnast pabota
"Uzmepenue
ANEKTPOEMKOCTH
KOHJIeHcaTopa"

19.03.2024

54

[IpunHiun nercTBus u
MPUMEHEHUE
KOH/IEHCATOPOB,
KOIKUPOBAIBHOTO anmnapara,
CTPYHHOIO IIPUHTEPA.
DneKTpocTaTH4ecKas
3amuTa. 3a3eMiIeHHe
AJIEKTPONPUOOPOB

21.03.2024

55

DNEKTPUUECKUH TOK,
YCIIOBUS €T0
CYILLIECTBOBAHMSI.
[locTosiunbIi Tok. Cuna
Toka. Hanpsixenue.
Cormnporusnenue. 3akon Oma
JUISl y4acTKa Lenu

02.04.2024

56

ITocnenoBarennHOE,
napajuieIbHOE, CMEIIaHHOE
COEIMHEHHE NTPOBOJHUKOB.
JlabGopaTtopHnast pabota
«/3ydyeHune CMEIanHoro

04.04.2024

bubnunoreka [JOK
https://m.edsoo.ru/ff0c74f
0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

COCOAMHCHUA PE3UCTOPOB»

57

Pabora 1 MoImHOCTH
AIIEKTPUIECKOTO TOKA. 3aKOH
[xoyns-Jlenna

09.04.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0c783
8

58

3akoH OMa 111 OJTHOM
(3aMKHYTOM) 3J1€KTPHUUECKOM
nenu. KopoTkoe 3aMbIkaHue.
JlaGopartopHas paboTa
«M3mepenne D/1C
MCTOYHHUKA TOKA U €ro
BHYTPEHHETO
COIPOTHBIICHUS»

11.04.2024

bu6mmoreka [{IOK
https://m.edsoo.ru/ff0c7ae
0

59

DNeKTpOHHAs IPOBOJIUMOCTD
TBEPABIX METAJLIOB.
3aBHCHMOCTD
COMPOTHUBIICHUS] METAIIIIOB OT
TEMIEPATYPHI.
CBepxnpoBOIUMOCTb

16.04.2024

60

DNEKTPUYECKUN TOK B
Bakyyme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB

18.04.2024

61

[NoynpoBoHUKH, UX
COOCTBEHHAs! M IPUMECHAsI
npoBOAUMOCTb. CBOKMCTBA P
—n-mepexoja.
[TomympoBOTHUKOBBIE
npudopbI

23.04.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84a
e



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838

DIIEKTPUUECKHI TOK B
pacTBopax M pacruiaBax

bubnunoreka [JOK

62 | DIIEKTPOJIUTOB. 25.04.2024 https://m.edsoo.ru/ff0c82b
DIIEeKTPOTUTHYECKAS a
JUcconranus. JIeKTPoIIn3
DIIEKTPUYECKHI TOK B raszax.
CamocTosTenTbHbIN 1 bubmmorexa 0K
63 . 30.04.2024 https://m.edsoo.ru/ff0c84a
HECaMOCTOSITSIILHBIN pa3psi. .
Mounnwust. [Tnazma }
DJeKkTpudeckre nNpudopsl U
YCTPOWCTBA U UX bubmmnoreka IJOK
64 | nDpakTHYECKOE MPUMEHEHHE. 07.05.2024 https://m.edsoo.ru/ff0c86f
[IpaBuia TexHUKH c
0€30MacHOCTH
O6o06maromuit ypok
«3neKTp0ﬂHHa1\ZIEKa» / Brbmrorexa LIOK
65 g 14.05.2024 https://m.edsoo.ru/ff0c88b
Bceepoccuiickas .
IIpOBepoYHas pabora N
KontponbHas pabota no
TeMe «DJIEeKTPOCTATHKA. bu6nuoreka [IOK
66 | IlocTosHHBIN AIIEKTPUUECKUIM 16.05.2024 https://m.edsoo.ru/ff0c8a8
TOK. TOKH B pa3inuyuHBIX a
cpenax»
67 | Pe3epBHBbIl YpOK. 21.05.2024 bubnuorexa [JOK

KonrtposbHas pabora no
Teme "DneKkTpoauHaMuka' /
Bceepoccuiickas

https://m.edsoo.ru/ff0c8c5
6



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba

poBepoyHas pabora

Pe3epBHblii ypoK.
68 | OO6ob6marmui ypok mo
temam 10 knacca

23.05.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6
c

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



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

11 KITACC

Ne KoanuecTBo yacon
JIEKTPOHHBIE
Jara uudposbie
n | Tema ypoka KonTposabHbie IIpakTuyeckue
Bcero HU3yYeHUs! o0pa3oBaTe/bHbIE
/ padoThI padoThl
. pecypcbl
[TocTostHHBIE MATHUTHI U UX
B3aUMOJICUCTBHE.
MarnutHoe nosie. Bekrop bubmorexa HOK
. ] 1 0 0 07.09.2023 https://m.edsoo.ru/ff0c977
MAarHuTHON UHAYKIIUH. 2
JIuHUM MarHuTHOM B
WHIYKUWU
MarnauTHO€ moJie
MPOBOJHUKA C TOKOM. OmBIT bubmuorexa [JOK
2 POBOA g 1 0 0 08.09.2023 nosmoreka L
Opcrena. Bzaumoneiicteue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlabopaTopHas paboTa Eub 1OK
noImoTexa
3 N3yuenue ma oro 14.09.2023
(VISYTICHHIE MAaTHITHOT I 0 ! https://m.edsoo.ru/ff0c98fe
TIOJISI KATYIIKH C TOKOM»
JlelicTBME€ MarHUTHOTO TIOJISI
Ha MTPOBOJIHUK C TOKOM.
Cuna Amrepa. bubnuorexa [JOK
4 JlabopaTopHas pabota 1 0 1 15.09.2023 https://m.edsoo.ru/ff0c9ac
«VccnenoBanue NeiCTBUS 0
ITOCTOSIHHOTO MarHuTa Ha
PaMKy € TOKOM»



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

JlericTBME MarHUTHOTO TIOJISI
Ha JBUXKYIIYIOCS
3apshkeHHyo yactuiy. Cuiia
Jlopenna. PaGoTta cuiib
Jlopenua

21.09.2023

bubnuoreka [JOK
https://m.edsoo.ru/ff0c9df
4

DneKTpoMarHuTHas
nHayknud. [1oTok BekTopa
MarHuTHoN uHaykuuu. I1C
MHAYKIHUH. 3aKOH
3JIEKTPOMATHUTHOMN
naaykunn Papanes

22.09.2023

JlaboparopHast pabota
«Hccnenosanue SBiacHUA
3JIEKTPOMATHUTHOMN
WHIYKLIUW)

28.09.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cal5s
0

NunykTuBHOCTS. SBIEHUE
camounaykiuu. IJC
CaMOMHIYKIMHU. DHEPIHUsl
MAarHUTHOTO TOJIS KaTYIIKH
C TOKOM.
DNEeKTPOMArHUTHOE TOJIe

29.09.2023

but6mmoreka [JOK
https://m.edsoo.ru/ff0ca60
0

TexHuueckue ycTpoucrsa u
UX IPUMECHEHUE:!
IIOCTOSIHHBIE MATrHUTHI,
JJIEKTPOMArHUTHI,
3JIEKTPOJIBUraTENb,
YCKOPUTEIIN IEMEHTAPHbBIX

05.10.2023



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

YaCTHUILl, HHAYKIUOHHAS
neyn

10

Ob6o06maromuit ypok
«MarsuTtHoe 1nozJe.
DneKTpoMarHuTHas
WHITYKITHS

06.10.2023

but6mmoreka [JOK
https://m.edsoo.ru/ff0cab8
2

11

KonrponsHas padora no
TeMe «MarHuTHoe moJe.
DneKTpoMarHuTHas
WHTY KLU

12.10.2023

butmmoreka [JOK
https://m.edsoo.ru/ff0cad5
8

12

CB00o/1HBIE MEXaHUYECKHE
konebanus. ['apMoHnUeckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHHH.
[IpeBpaienue sueprun

13.10.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas paboTa
«HccnenoBanue
3aBHCHUMOCTH TEPHOIA
MaJsbIX KolebaHuii rpy3a Ha
HUTH OT JAJIUHBI HUTHU U
MAacChI Tpy3a»

19.10.2023

14

KonebaTenpHbIN KOHTYD.
CBoOoHEIE
3JICKTPOMArHUTHBIE
KoyiebaHus B UAEATLHOM
Kose0aTeIbHOM KOHTYpE.
AHAJIOTHSI MEXTY

20.10.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cb82
0



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82

MECXAaHNYCCKHUMHU U
SHCKTpOMaFHI/ITHBIMI/I
KOJIcOaHUAMU

15

®opmyna Tomcona. 3akoH
COXpaHeHI/ISI 3H€pI‘I/II/I B
HJIcaIbHOM KOJIeOaTCILHOM
KOHTYype

26.10.2023

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb9c
4

16

IIpencrasnenue o
3aTyXamIuX KOoJIeOaHUSIX.
BriHyXcHHBIE
MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. BeinyxaeHHbIE
3JIEKTPOMAarHUTHBIE
Kose0aHus

27.10.2023

bubnmoreka [JOK
https://m.edsoo.ru/ff0cbb8
6

17

IIepeMeHHBIN TOK.
CunycougaibHbIN
IIEPEMEHHBIN TOK.
MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JICUCTBYIOILIEE 3HAYEHUE
CHWJIbI TOKA U HaNPSKEHUS

02.11.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cbd3
4

18

Tpancdopmarop.
IIpousBoacTBo, nepenaya u
notpelieHue
JJIEKTPUYECKON SJHEPTUU

03.11.2023

19

YerpolicTBo U
MPAKTUYECKOE MPUMEHEHUE

09.11.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc32



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4

3JIEKTPUYECKOIO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, JIMHUH
3JIEKTpoIepeay

B

20

DKOJIOrM4€eCKHe PUCKHU TIPU
MIPOU3BOJICTBE
anexTposHepruu. Kynsrypa
HCIIOJIb30BaHHUS
3JIEKTPOIHEPIUH B
ITOBCETHEBHOM KU3HU

10.11.2023

21

MexaHn4ecKre BOJIHEI,
YCJIOBHSI paclIpOCTPAHECHHUS.
[Tepuoa. Cxopoctb
pacIpoCTpaHeHus U JUIMHA
BOJIHBL. [loniepeunsie u
MPOAOJIbHBIE BOJHBI

16.11.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cca’s
4

22

3Byk. CKOpOCTH 3BYyKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

17.11.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ccc0

C

23

DIEeKTPOMarHUTHbIE BOJIHBI,
HX CBOMCTBA U CKOPOCTb.
[[Ixana 3MEKTPOMAarHUTHBIX
BOJIH

23.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccfel

24

[IpuHIUIIBI paANOCBS3U U
TeneBunenus. Pazsurne
CPEICTB CBSA3H.
Pagnomnokanus

24.11.2023



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

KonTponbhas padota

bubnuoreka [JOK

25 «Komebanust 1 BOJIHEBD) 30.11.2023 https://m.edso0.ru/ff0cc6f8
[IpssMonuneitHOE
pacrpocTpaHeHUe CBETA B bubnnorexa [JOK

26 OJIHOPOJTHOM cpeJie. 01.12.2023 https://m.edsoo.ru/ff0cd35
ToueuHbIii KICTOUYHKK CBETA. 0
JIyud cBera
OTtpaxeHue cBeTa. 3aKOHbI
OTpakKCHHUS CBETA. bubmorexa [IOK

27 . 07.12.2023 https://m.edsoo.ru/ff0cd4e
[TocTpoenne nzo0pa>keHui 0
B IUTIOCKOM 3€pKajie
[Ipenomiienue cBeTa.
[TonHoe BHyTpeHHEE bu6muoteka [IOK

28 | orpaxenue. [IpenenbHelii 08.12.2023 https://m.edsoo.ru/ff0cd7f
yTOJI TIOJIHOTO BHYTPEHHETO 6
OTpaKCHHUS
JlaboparopHas pabota bubmuorexa [JOK

29 | «UM3mepenue nmokazarens 14.12.2023 https://m.edsoo.ru/ff0cd67
MIPEIOMIICHUS CTEKIIa» a
JIunsel. [loctpoenue
M300paKeHU B TUH3E. bubmorexa HOK

30 . 15.12.2023 https://m.edsoo.ru/ff0cdd1
dopmysia TOHKOM JTMH3HI. .
YBenuueHue JINH3bI -
JlabopaTopHas pabota

31 «HccnenoBanue CBOMCTB 21.12.2023

M300paKCHUH B JIMH3AX)



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8

Hucnepcus ceera.
CI10KHBII cocTaB 0€JI0ro

32 | cgera. lIBer. JlaGopaTtopHas 22.12.2023
paborta «Habmronenue
JUCTIEPCUU CBETa»
WnTepdepenns ceera. bu6nuoreka [IOK

33 | Hudpakmus cera. 28.12.2023 https://m.edsoo.ru/ff0ced2
JubpaxkunonHas pemérka 2

34 ITonepedHOCTH CBETOBBIX 29.12.2023 bu6mumoreka [IOK
BoJiH. [lonsipusanus cBera https://m.edsoo.ru/ff0cf02e
Onrtuyeckue npudbOpsI U

35 | ycTpoiicTBa U yCIOBUS UX 11.01.2024
6€3011acHOT0 MPUMEHEHUS
I'panu1bl TPUMEHUMOCTH
KJIACCUYECKON MEXaHHUKH bubmorexa [JOK

36 . 12.01.2024 https://m.edsoo.ru/ff0cf86
IToctynaTsl cienuanbHON )
TEOPUH OTHOCUTEIBHOCTU -
OTHOCHUTENBHOCTD

37 OJTHOBPEMEHHOCTH. 13.01.2024 bu6mmorexa [IOK
3aMe/IJIeHne BpEMEHHU U https://m.edsoo.ru/ff0cfad2
COKpallleHHE JUINHBI
DHeprus u UMITYJIbC

38 PEAATUBACTCKOU qaCTI/H{BI. 19.01.2024 bubnnorexa [JOK
CBs13b Macchl ¢ SHEPTUEN U https://m.edsoo.ru/ff0cfc68
UMILYJIbCOM. DHEPrusl MOKOsI

39 | KoutponsHas pabora 25.01.2024 bubmuoreka [JOK

«Onruka. OCHOBBI



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22

CIIELMAJIbHON TEOpUHU
OTHOCHUTEJILHOCTH»

https://m.edsoo.ru/ff0cf610

®otonsl. ®opmyiia [1nanka.

bubmuoreka [JOK

40 26.01.2024
DHeprus U UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfel 6
OTKpBITHE U HCCTIETOBAHUE BuG 1OK
HOJIHOTEKA
41 | dororddexra. OnbiTol A. I 01.02.2024 hitps-//m.edsoo.ru/f0cficd
CroneroBa
3akous! hotodddexra.
vy aBHeH(EIC Sﬁii)neﬁHa I Bubmorexa OK
42 p 02.02.2024 https://m.edsoo.ru/ff0d015
dhoToadpdekra. «KpacHas .
rpanunay poroaddexra -
JlaBnenue ceera. Onbitsl [1. bubnuorexa [JOK
43 H. JIebeneBa. Xumuueckoe 08.02.2024 https://m.edsoo.ru/ff0d04a
neficTBHE CBETa 6
TexHuueckue ycTpoucTsa u
MIPaKTUIECKOE IPUMEHEHHE:
44 | ¢ororneMeHT, POTOIATUHK, 09.02.2024
coJIHeuHas OaTapesl,
CBETOIUOI
Pemenne 3anau mo teme bubnuoreka [JOK
45 «I11eMEHTHI KBAHTOBOK 15.02.2024 https://m.edso0.ru/ff0d030
OIITUKUY 2
Mopens atoma TomcoHa.
OmnsiTel Pesepdopaa mo bubmorexa HOK
46 16.02.2024 https://m.edsoo.ru/ff0d091

PaCCESIHUIO (.-YACTHII.
[Inanerapnas monens aroma

a



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cf6f0

bu6mmorexa [IOK

47 | Tloctynatsl bopa 22.02.2024 hitps://m.cdsoo.rw/f0d0afa
N3nydenue u norioneHue
OTOHOB TIPH TIEPEX0JIe
48 from c oz[ioro ipomm 29022024 | Duomiorexa [OK
. https://m.edsoo.ru/ff0dOafa
SHEPTUM Ha apyroi. Bumsl
CIIEKTPOB
BousiHOBBIE CBOMCTBA
yacTtuil. Bomnsl ge bpoitns. bubnmoreka [JOK
49 | KopmyckynsipHO-BOJIHOBOU 07.03.2024 https://m.edsoo.ru/ff0dOca
nyanu3M. CIIOHTaHHOE U 8
BBIHYKJICHHOE U3JTyUYeHHE
OTtkpbiTHE
paaroakTUBHOCTH. OMBITHI bub6nmoreka [IOK
50 | Pesepdopma no 14.03.2024 https://m.edsoo.ru/ff0d0fd
OIIPEIEIEHUIO COCTaBa 2
PalMOAKTHBHOTO M3ITyYSHHS
CgoiicTBa anbda-, 6era-,
5] | ramMMa-HsTyHeHus. Brusiaue 15.03.2024
pPaZMOaKTUBHOCTH Ha
KUBBIC OPTraHU3MBI
OTKpbITHE IPOTOHA U
HelTpoHa. M30Toms!L.
Aunbdpa-pacrian, bubmuoreka [JOK
52 21.03.2024 https://m.edsoo.ru/ff0d116

DNEeKTPOHHBIN U
MIO3UTPOHHBIN OeTa-pacma.
I'amma-uznydenue

2



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

53

DHeprus CBA3U HyKJIOHOB B
saape. SlnepHsle peakuum.

S nepHsblit peaktop.
[IpoGnemsbl, nepcneKTUBSI,
JKOJIOTUYECKHE ACTIEKTHI
AJIEPHOM SHEPrETUKN

22.03.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0d135
6

54

DNeMeHTapHbIC YaCTHUIIBI.
OTKpBbITHE O3UTPOHA.
Mertoasl HaOIIOAEHUA 1
perucTpanu
AJIEMEHTAPHBIX YaCTHII.
Kpyrusiii cron
«DyHAaMEHTAJIbHBIC
B3auMoeicTBUA. EnUHCTBO
(bU3UIECKOI KapTUHBI
MHPay

04.04.2024

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e3
8

55

Oransl pa3BUTUS
actpoHomuu. [IpuknagHoe u
MHPOBO33PEHYECKOE
3Ha4YE€HHE aCTPOHOMMHU. Buy
3Bé3quoro Heba. Co3se3aus,
SpKUe 3BE3/1bI, IUTAHETHI, UX
BUJIMMOE JIBUXKEHUE.
ConneuHas cuctema

05.04.2024

56

Comnaue. Congeunast
aKTHUBHOCTbH. ICTOUYHHUK
sHepruun CoJiHIIa U 3BE3]T

11.04.2024



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

57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3IBI
rJIaBHOM
MTOCJICIOBATCIIbHOCTH.
BnyTtpennee ctpoenue
3B&31. COBpEMEHHBIE
MPEJICTABICHUS O
MPOUCXOXKICHUU U
spommonun CoHIIa B 3BE3

12.04.2024

58

Mnuneunsiii [1yTe — Hama
TI'amakTuka. ITonoxenue u
nBxkenne CojHIa B
TI'amakTtuke. ["'amakTukm.
UeEpHble AbIpHI B AIpax
raJlakTHUK

18.04.2024

59

Bcenennas. Pa3zberanue
rajJlakTuk. Teopus
Bbonpmoro B3peIBa.
PennkroBoe uznydeHue.
MeraranakTuka

19.04.2024

60

Hepemennsie mpoGiembl
aCTPOHOMHUU

25.04.2024

61

KonrponsHas pabora
«OIEeMEHTBI aCTPOHOMMH U
acTpOPUUKID»

26.04.2024

62

O6o06maromuit ypok. Posib
(U3MKH U aCTPOHOMHUHU B

03.05.2024




9KOHOMHYCCKOH,
TEXHOJIOTHYECKOM,
COITMAJIBHOM M dTHYECKOM
chepax neaTenTbHOCTH
YyeJioBeKa

63

O6o06maromuit ypok. Poib
1 MECTO (PU3HKH U
aCTPOHOMHUU B
COBPEMEHHOMN HAYYHOMN
KapTHHE MHpa

10.05.2024

64

O6o6maromuit ypok. Poib
¢bu3nveckoil Teopun B
(bopmMupoBaHUU
MPEJICTABICHUN O
¢bu3nvecKoil KapTHHE MUpa

16.05.2024

65

Ob6o06maromuit ypok. Mecto
(bu3nvecKoil KapTHHBI MUpa
B 00IIIEM psTY
COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEACTaBICHUN O
npupoe

17.05.2024

66

PesepBHbIii ypOK.
MarnutHOE 1oJe.
DneKTpoMarHuTHas
MHIYKIHS

23.05.2024

67

PesepsHslit ypok. OnTuka.
OcHOBBI CIELIMATILHON

24.05.2024




TCOPHUU OTHOCUTCIIbBHOCTHU

Pesepnbiii ypok. KBanrosas
68 | ¢dusuka. DneMeHTHI

aCTPOHOMMU U aCTPOPHUIUKU

30.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



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




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Guzuka, 10 kinace/ Msikumies I'.51., byxosues b.b., Corckuiit H.H. non
penakiueit [TapdpentreBoit H.A., AkunonepHoe o61iecTBo «31aTenbCTBO
«IIpocBeienue»

» Guzuka, 11 kinace/ Msikumies I'.J1., ByxoBues b.b., Yapyrun B.M. non
penakiueit [TlapdpentreBoii H.A., AkunonepHoe o61iecTBo «31aTenbCTBO

«IIpocseienue»
METOAUYECKHUE MATEPHUAJIBI J1JI YYUTEJISA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

3a6nuuesa JTioboBb VIBaHoBHa
C=RU, OU=[u1peKTOop LLKOSIbI,
O="MKOY ""OcTpoBHOBCKas

Ccouw"", CN=3abnuueBa
JltoboBb VIBaHOBHAa,
(7 i E=mou_soch@mail.ru
3 S NoATBepXaato aToT

OOKYMEHT CBOEMN
yA0CTOBEpSAOLWEeNn NOANUCHIO
¢.OcTtpoBHoe

2025.03.26 15:19:43+07'00






		2025-03-26T15:19:43+0700
	с.Островное
	Зяблицева Любовь Ивановна
	я подтверждаю этот документ своей удостоверяющей подписью




