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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mno ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBanus pazpaboTaHa Ha OCHOBE MOJIOKEHUM W TpeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa30oBaTeIbHOM MporpaMMsbl, npeacTaBieHHbIX B OI'OC
COO, a Takxke c¢ yuérom denepaibHOl padodeil mporpaMMbl BOCHUTAHUS U
KOHLEMUMK TpernojiaBanusi ydyeOoHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3anuUsIX Poccutickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
o0pazoBarenbHbIE MPOTPAMMBEI.

Copepxanue mnporpaMMmbl 1o (uU3MKe HampaBieHO Ha (HOpMUpPOBaHHE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSATEILHOCTHOIO
noaxonaa. I[Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPeIMETHBIM pe3yJibTaTaM
o0Oy4eHHs, a TaKXe€ YUYUTHIBAET HEOOXOAMMOCTb pealh3allii MEKIPEIMETHBIX
CBsA3€l (PU3MKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeaMeTramMu. B Hel
OTIPEMETSIOTCS OCHOBHBIE LM M3Y4YeHHs (PU3UKU HA YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3HMKHU: JTUYHOCTHBIE,
MeTarnpeaMeTHbIe, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o pu3nke BKIIOYALT:

e IUJJAHUPYEMbIE PE3YJIbTATHI OCBOCHUS Kypca (PU3UKU Ha Oa30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI IO F0J1aM 00YUYEHUS;

e cojepkaHue yueObHoro npenmMera «Puznka» mo rojgam o0yueHusl.

®du3rka Kak Hayka o HauOolsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOro ImpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpy:xaromiem mupe. HIKoapHBIN Kypc PU3HKN — CUCTEMOOOPa3yOLIU
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHMM, M3y4aeMbIX XHMHEH, OHOJOTHEH,
buszudeckoir reorpadueid u actpoHomueid. Mcmonp3oBaHWE U AKTHMBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpeniesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe BSHEpPreTuKHu, TPAHCIOPTA, OCBOCHHUS
KOCMOCA, TOJIyYEHHUsS] HOBBIX MATEpPHAIOB C 33JaHHBIMH CBOWCTBAMU U JIPYTHX.
W3yyenue QuU3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUpOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpa OOydYaromwuxcs, B (GOpMUPOBaAHUE yYMEHUNU MPUMEHSThH
Hay4HBIM METOJ1 MO3HAHUS MPU BBHIMOJIHEHUH UM YUY€OHBIX UCCIIEI0OBaHUN.

B ocHoBy kypca ¢Gusukm uisi YpOBHS CpemHEro oOImero ooOpa3oBaHUS
MOJIOKEH pAI HWIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MIOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SIBJISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJICPKHUT MaTepuaj U3 BCEX pa3liejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJJACCUYECKOH, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoesn cenepanuzayuu. B coOTBETCTBUM C HEH MaTepuan Kypca (U3HKU
o0benquHEH BOKpPYr GU3WYECKHMX Teopwil. Bemymmm B Kypce SBIsSETCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzanusi NpeanoiaraeT HUCIOJIb30BaHUE
TYMaHUTAPHOIO MOTEHIHaNa (U3NYECKOW HAYKH, OCMBICIICHHE CBS3U Pa3BUTHUSA
bu3ukn ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U DKOJIOTMYECKUMU IIpoOIeMamMu.

Hoes  npuknaownoii  nanpasnennocmu. Kypc ¢Gu3uku  mpeamnosaraet
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanuszyercsi TMOCPEICTBOM BBEACHHUS HJIEMEHTOB
colepKaHus, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXe 00CYyKIACHUs
po0JIeM palMOHATBFHOTO TPUPOIOTIOIB30BAHUS U IKOJIOTHIECKON 0€30MMacHOCTH.

CTep>KHEBBIMH 3JIEMEHTaMH Kypca (PM3UMKKM Ha ypOBHE CpEIHEro ooOIero
oOpazoBanus sBIAIOTCS (pusmdeckue Teopuu (HopMHUpOBaHHUE TPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (U3UUECKOU TEOpHH, posii (GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX  TMPEACTAaBICHUSIX O MPUPOJE, TpaHUIAX
NPUMEHUMOCTH TEOPHH, JJIsI OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTEeMHO-AESTEIbHOCTHBIN MOJIX0Jl B Kypce (U3HKU pealu3yeTcs Mpexe
BCEro 3a CUET OpraHu3alliyd 3KCIEPUMEHTATBHOU AESTENBHOCTH OOYYarOIIMXCA.
Jns  GazoBoro ypoBHS Kypca (U3MKM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB U JIA0OpaTOpPHBIX padoT,
KOTOpbIE B IporpamMme 1o (usuke oObeIUMHEHBI B OOIIWN CITMCOK YYCHHUYCCKHUX
pakTUYeCKux padoT. BhiieneHne B yka3aHHOM IepedyHe J1abopaTopHBIX padorT,
NPOBOAUMBIX JUIsI KOHTPOJIE W  OIEHKH, OCYIIECTBJISECTCS y4YaCTHUKaMU
00pa30BaTEILHOIO Mpollecca MCXOAd M3 OCOOCHHOCTEH INIAaHMPOBAHHUS U
ocHameHust kabwHeta Qusuku. [lpm 3TOM obOecrmeumBaeTCs  OBIAJCHUE
0o0yYaronMMucss yMEHUSIMUA TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3UUECKUX BEJIWYMH M TIOCTAHOBKY ONBITOB IO IPOBEPKE
MPEAJIOKEHHBIX TUTIOTES.

Bosnbiioe BHUMaHME yAENSETCS PEUICHUIO PAcYETHBIX M KAaueCTBEHHBIX
3amau. [Ipu 3TOoM ISt pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJlaydl C SBHO
3alaHHON (PU3NYECKON MOJEIIbIO, TTO3BOJISIIOLINE TPUMEHSATh U3yUECHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaKk U MHTETPUPYS 3HAHUSA U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
0OBSCHEHHE TPOTECKaHUs (U3MYECKUX SBICHUW W TIPOIECCOB B OKpYXKaromieh
KU3HH, TpeOyronme BBIOOpa (HU3MYECKON MOACHH IS CUTyallid TMPaKTHKO-
OPHUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIeUYeHHI0 ydeOHOTOo Tpoliecca 0a3oBbI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeaHEro o0Iero oopa3oBaHus JOKEH U3YUYaThCsl B YCIOBUSAX
IPEeIMETHOTO KaOWHeTa (U3WKK WM B YCIOBHUSX HWHTETPHUPOBAHHOTO KaOWHETa
PEAMETOB €CTECCTBEHHO-HAYYHOIO IMKIa. B kaOumHere (GU3UKH JOJDKHO OBITh
HeoOXoauMoe J1abopaTopHoe OO0OpyAOBaHHWE ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTHUUECKUX padOT U JIEMOHCTPAIMOHHOE
000py0OBaHUE.

JlemoHCcTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (GU3MKE KIYEBbIX JAEMOHCTpAlUi st
UCCIICIOBAHMUSI  M3y4YaeMbIX  SBIICHUW W  MPOIECCOB, OMIUPHUYECCKUX U
(GbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlaGoparopHoe o0OOpyAOBaHWE [UIsI YUYEHHYECKHX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUICKTOB M 0OOECTeunBaeTCsi B pacuére
OJIHOTO KOMIUJIEKTa Ha JAByX oOydarommxcs. TeMaThuyeckue KOMIUIEKTHI
Ja00paTOpHOTO OOOPYIOBaHUSL JOJKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU LIEJIIMH U3y4eHUs PU3UKHU B 001IEM 00pa30BaHUU SBJISIFOTCS:

e (opmupoBanue wuHTEpeca M CTpEeMJICHUS OOYy4YalOIIMXCA K HAyYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TTO3HAHUSA U (POopMUpOBaAHUE
HCCJIeI0BATENHLCKOIO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanne yMeHUU OOBSCHATH SBICHHUS C HCIOJb30BAaHUEM
bu3HYecKuX 3HAaHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mnpencTaBICHUNA O poONM (PUMKHU JJIS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne ATUX Telield 00ecTieunBacTCs PEIICHUEM CISAYIOIMNX 3a1ad B

Iporiecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHusI:



e TMpHOOpETEHHUE CHUCTEMbl  3HaHUH 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTFOYAS MEXaHHKY,
MOJIEKYJIIPHYIO (PU3UKY, BJIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI aCTPODU3HKHY;

e (dopMupoBaHHE€ YMEHMHA NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OoOBbsiCHEHUS (PU3WYECKUX SBICHUHW B TPUPOAEC U JUISI TPUHATUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOGHME CIIOCOOOB pELIEHUs pa3IUYHbIX 3a7ady C SBHO 3aJaHHOMN
(Gu3nYecKol MOAENbI0, 3aJad, MOAPa3yMEBAIOIIUX CAaMOCTOSATEIbHOE
co3faHue GU3NIECKO MOJEINH, aJIeKBAaTHOU yCIOBUSIM 3aJa4H;

e TMOHMMaHHE (U3MYECKUX OCHOB M MPHUHIUIOB JIEUCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSIHUS Ha OKPYKAIOIILYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
¢u3NYEeCKUX SKCIIEPUMEHTOB, aHAlW3a U HMHTEpHpeTalud HH(pOpMalUH,
OTIpEJICIICHHS] TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBMM NJIsl Pa3BUTHS YMEHHUI MPOEKTHO-UCCIIEN0BATENbCKOM,
TBOPYECKOU IEATEIIBHOCTH.

Ha usyuenme ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanus otBoautcs 136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZEINIO), B
11 kimacce — 68 yacos (2 yaca B HEJIEIIO).

[Ipennaraemplii B mporpamMme 1o (QU3MKE MepeyeHb J1abopaTOpHBIX U
PAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb [E€JaeT BbIOOP
IOPOBEJCHUS J1aDOpaTOPHBIX PAOOT M ONBITOB € YYETOM HHIWBUIYaTbHBIX
0COOCHHOCTEH 00yYarOIIHNXCS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'0 MIO3HAHUSA

®dusnka — Hayka o mpupone. HayyHble MeTOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DJKCnepuMeHTa M TEOpUM B MPOLECCE IO3HAHUA IPUPOJBIL.
DKCHEpUMEHT B (PUBHKE.

MonenupoBanue ¢u3nyecKuxX sIBIEHUM M mpoueccoB. HayuHble TMmoTe3bl.
®duznyeckue 3aKOHbI U TEOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHSI.

Ponp u mecto ¢usuku B GOpMHUPOBAHMM COBPEMEHHON HAyYHOW KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHHSI.
Cucrema otcuéra. TpaekTopusi.

[lepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOpPEHUE MaTepuabHOM TOUKH, UX MPOCKIMH HAa OCH CUCTEMbl KOOPJMUHAT.
Ciio)keHMe epeMENICHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPsSMONHMHEHOE nBmKeHue. I 'paduxu
3aBUCHUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHHUs, IYTHU U NEepeMEUICHUS
MaTepuaJIbHON TOYKHA OT BPEMEHH.

CBoOoaHOoe najzieHre. Y CKopeHue CBOOOTHOTO MaieHUsI.

KpuBosnmHenHoe  nBWKEHWE. J[BHKEHHE  MaTepUallbHOW  TOYKM IO
OKPY>KHOCTH C MOCTOSTHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JJUHEHHAS
ckopoctb. [lepuon u yactora obparenus. LlenTpocTpemMuTenbHOE YCKOPEHHE.

TexHudyeckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIDKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TTepeavn.

Llemoncmpayuu

Mogenb cuctembl OTCYETA, WILIIOCTPALUMs KUHEMATHYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeobpazoBaHue NBUKEHUMN C UCIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Te B BO3AYXE U B Pa3pEKEHHOM HNPOCTPAHCTBE.

HaGmronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIiOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne ycKopeHust CBOOOIHOTO ITaICHHUS.

Hanpasnenue ckopocTu Ipu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUS C LIEJBbIO ONPEICIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTAMH, IPOMJICHHBIMU TEJIOM 34
MOCJIEI0OBATENbHBIE PABHBIE IPOMEKYTKH BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['ammnesa.  IlepBeii  3akoH  HeroToHa.
NuepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unuu cuil. Bropou 3akon Herotona
JUI MaTepUaIbHOU TOUKU. Tperuit 3akoH HproTOHA 17151 MaTepraIbHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tsxkectu. IlepBas kKocMmuueckas
CKOpOCTb.

Cwuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHUsl CKONBKEHHS U cuiia Tpenus nmokos. KoaddumumenT tpenus.
Cuita conmpOTUBIIEHUS NPU JIBUKEHUU Tea B KUIKOCTH WUIIU Ta3e.

[TocTynaTenpHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIA.

TexHuyeckre yCTpPOWCTBA M IPAKTHUYECKOE IPUMEHEHUE: MNOALINITHUKH,
JNBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepIUN.

CpaBHEeHUE MacC B3aUMOJICHUCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTU OT AeOpMallUiu.

HesecomocTts. Bec Tena npu yCKOpeHHOM MObEME U MIAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT X JAehopMaliiu.

HccnenmoBanne yclIOBHM PAaBHOBECHS TBEPAOTO TeENa, HMMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonbl COXpaHeHUs 6 MeXaHuKe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpHUAIbHBIX TOYEK.
NMynbec cuiibl U U3MEHEHHE HMMITYJIbCa TeJld. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBHKEHHE.

Pabora cusibl. MOIHOCTH CUIIBL.

Kunernueckass s>Heprusi MaTepUalbHONW TOYKU. Teopema 00 HW3MEHEHUH
KMHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIUs yIpyro
neopMUpOBaHHOM  TIpykuHBI.  [loTeHuManbHast dHeEprus Tena  BOJIM3U
MOBEPXHOCTH 3€MJIHU.

[loTennuanpaple W HEMOTEHIMANbHbIE  cuibl.  CBS3p  pabOTHI
HEMOTEHUHAIBHBIX CUJ C M3MEHEHHUEM MEXaHMYECKOM JHEPrUM CHUCTEMBI TEIL.
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHWE: BOAOMET, KONED,
MIPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexon mOTEHIIUATBLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

N3yyenue abCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanne cBsSI3U pabOTHI CHIIBI ¢ U3MEHCHHEM MEXaHWYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKONW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe pnBmxenue. duddysus. Xapakrep IBHKEHUS U
B3aMMOJECHCTBUS YaCTULl BellecTBa. Monaenu CTpoeHUs Ia30B, XUIKOCTEH H
TBEPABIX T€A U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TermoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [llkana temmnepatyp
Llenbcns.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KUHETUYECKOM HHEPruM TEIUIOBOTO JBWXKEHUsA dvactul rasza. [llkana
temneparyp KensBuna. I'azoBbie 3akoHbI. YpaBHeHue MenaeneeBa—Kiranempona.
3akoH [lanmproHa. M30mporeccsl B UaCaIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpelcTaBiIeHHE H3OMPOIECCOB: H30TEPMa, H30X0Pa,
n3o0apa.

TexHuueckne YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTpOEHHE BemiecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OneiThl 10 TU(PPY3UN HKUAKOCTEN U ra3oB.

Monens OpOyHOBCKOTO JBUKEHHUS.

Mogens onsita llTepHa.

OnbITHI, JOKa3bIBAIOILINE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBUS.

Mojenb, HIUTFOCTpUpPYIOIIAs MPUPOY JABIICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHHE COCTOSHUS HJICAIBHOrO Tasa,
W30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuvle padbonul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEK1y apaMETPAMU COCTOSIHUSI Pa3pEKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMmoauHamMuueckass cucrema. BHYTpEHHsAS 3HEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U cTIOCOOBI €€ m3MeHeHus. KonmaecTBo TerioTel U pabota. BHyTpeHHS s
DHEpPrus  OAHOATOMHOIO  HJAEAJIbHOrO  rasa. Buaesl  Temonepenayu:
TEIJIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAS TEIIOEMKOCTh BELIECTBA.
Konm4decTBoO TEmIOTHI MpH TEMIONEPEaAYE.

[Tonssitue 06 ammabatHomM mporecce. IlepBbIii 3aKOH TEPMOAMHAMUKH.
[IpumeHenne mepBOro 3akoHa TEPMOJIMHAMHUKHU K H3omporeccaMm. ['paduueckas
UHTEpHpeTanus paboThl rasa.

Bropoii 3akon Tepmogunamuki. HeoGpaTtumMocTh Mpo1ieccoB B MPUPO/IE.

TemnoBble  mamuHbl.  [IpuHOUNBI ~ OEUCTBHS ~ TEIUIOBBIX  MAallHWH.
[IpeoOpa3zoBanus HSHEpPrHM B TEIUIOBBIX MamuHax. KoapduimmeHt mone3Horo
nerictBusl TeruioBord MammHbl. [lukn KapHo u ero ko3pduumMeHT moye3HOoro
JNENCTBUA. DKOJIOTHYECKHUE MPOOJIEMbI TETUIOIHEPTETUKH.



TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH JHEPruy Teja MPH COBEPIICHUU PaOOTHI: BBIIET
npoOku u3 OyTBUTIKM TIOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qgupa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUICOAECMOHCTPAIIs).

W3meHeHune BHYTpEeHHEH SHEPTUH (TeMIlepaTyphl) Teja Mpu Terionepeaye.

OnpiT 1mo anauabaTHOMY pACHIMPEHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

N3mMepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecamnvie cocmoanus eeuyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHneHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3AyXa. HacelieHHbI nap. YaenbHas TemIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tsépmoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. JKuakue kpucramwibl. CoBpeMeHHblE MaTepuanbl. [lnaBnenune wu
KpUcTayui3aius. Y aeibHas Teriora miasienus. Cyonumarusi.

VYpaBHeHue TerioBoro OajgaHca.

TexHu4yeckre yCTpPOMCTBAa W MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYUYEHUS COBPEMEHHBIX MaTEpPHUaIoOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoliCTBa HACHILIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

CnocoObl U3MEpEeHUs BIAKHOCTH.

HabGnronenune HarpeBaHus U MIaBJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHcTpanust KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoauHAMMKA
Tema 1. Inekmpocmamuxa
OnekTpu3aums Tel. OJIEKTPUYECKHM 3apsa. JBa Buaa dIEKTPUYECKUX
3apAnoB. IIpOBOJHUKM, OUANEKTPUKA W IOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
IIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kysona. ToueuyHbI 31EKTpUUECKUI 3apsi.
Onektpuueckoe moie. Hanpspk€HHOCTe  dnekTpuueckoro moid.  [IpuHnun



CYIIEPIIO3ULINMN DJICKTPUUECKUX ToJeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
IOJIA.

Paborta cun  anektpocratudyeckoro  mosis.  [loreHuman.  PasHocTh
MOTECHIMANOB. [IpOBOOHWKM W JOUANEKTPUKA B AJIEKTPOCTATUYECKOM TIOJIE.
JvanekTpuyeckas NpOHUIAEMOCTb.

OnextpoéMKocTb. KoHaeHcaTop. DIIEKTPOEMKOCTh ITUIOCKOIO KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

TexHuueckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
IIEKTPOMETP, DSJEKTPOCTaTHUYECKass 3allluTa, 3a3€MIICHHE JJIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN alliapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

B3aumonaencTBre Ha3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE ITOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs! 3aLIUTA.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUIJIEKTPUIECKON NPOHUIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHAEHCaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopuvle padbonul

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DONEeKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTostHHBIN TOK.

Hanpspxkenue. 3akon Oma 171 yyacTka LEenu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBHOE COINPOTUBJICHUE BEILIECTBA.
[locnenoBaTenpHOE, IapaJUIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akon JDxoyns—Jlenma. MomHOCTh
DIEKTPUYECKOTO TOKA.

OJIEKTPOJABMXKYILIAasi CHUJIa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKAa.
3akoH Oma /111 TOJIHOM (3aMKHYTOM) 3JIeKTpuuecko nenu. Koporkoe 3ambIkaHue.

DJIEKTPOHHAs  NOPOBOAMMOCTh  TBEPABIX  METAJUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAILIOB OT TeMIiepaTypbl. CBEpXITPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BakyyMme. CBOWMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas u MIPUMECHAS MIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [1oaynpoBogHIKOBbIE TPUOOPHI.

DONeKTpuYecKuid TOK B  pacTBOpax M  paciiiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALIMS. DIEKTPOIIU3.



DJNIeKTpUUeCKU TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOEC MPUMEHEHHUE: amIepMerp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTesibHbie MPUOOPHI,
AIIEKTPOOCBETUTEIHHBIC TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTTPOBOAHUKOBBIN U0, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenure cuiibl TOKa U HaMpsHKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/IU TTONIEPEYHOI0 CEUYEHHS U MaTepuana.

CMeniaHHoe COeIMHEHUE TPOBOAHUKOB.

[IpsiMoe wW3MepeHue dIEKTPOIABMXKYIIEH cuiibl. KOpOTKOe 3amMbIKaHHE
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATyPBhl.

[IpoBOAMMOCTB BJIEKTPOIIUTOB.

W ckpoBoii pa3psia 1 IPOBOJUMOCTb BO3yXaA.

OIHOCTOPOHHSISL TPOBOJIUMOCTD JIUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3ydeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3JeKTPOJBUKYILIEH CUJIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

HaGmronenue anexkrposiusa.

MexnpeaMeTHble CBSI3H

Nzyuenue kypca ¢usuku 6a30Boro ypoBHS B 10 Kiacce OCYIIECTBISETCS C
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvie nonsamusi, CBSA3aHHbIE C WU3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUSA: SBJICHUE, HAay4HbIA (akT, rumote3a, (pu3mdeckas BEIWYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHECHMM, JMHEWHas (YHKIHA,
napabona, runepbosia, ux rpauKd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIMU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CI0KEHUE BEKTOPOB.

buonocusn: mexanmveckoe JNBHUKEHHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHUbI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUUYECKUE SIBICHUS B KUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEH U



ra3oB, 3JIEKTPHUYECKHUE CBOMCTBA METAJUIOB, AJEKTPOIUTUYECKAS AUCCOIMALUS,
raJIbBaHUKa.

l'eocpacghus: B1aXXHOCTh BO3/lyXa, BETPbI, 0ApPOMETpP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE NBIKEHUH C HMCIOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHUST B TEXHUKE, MOJIIUIHUKUA, HCIOJIb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JIpyTrHe€), ABUTATEIb BHYTPEHHETO
cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIyYEHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAs 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYMHBI MPUHTED, ANEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, raTbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKUUS

IlocTostHHBIE ~ MarHuThl.  B3ammojieMicTBHE  NMOCTOSHHBIX ~ MAarHuTOB.
MarautHoe none. Bexktrop MarHUTHOW HHAYKUMM. [IpuHOMI Cyneprno3unuu
MarHUTHBIX MOJiek. JIMHMKW MarHUTHOM WHAYKIUU. KapTuHa JIUMHUN MarHUTHOU
WHIYKIWH MOJISI TOCTOSIHHBIX MarHuTOB.

MarauTHOE T1OJ€ MPOBOJHMKA C TOKOM. KapTmHa IHMHUNA HWHAYKOIHU
MAarHUTHOTO TIOJIA JUIMHHOTO IIPSIMOIrO IMPOBOJHHKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TPOBOJHUKOB C
TOKOM.

Cnita AMmnepa, €€ MOyJIb ¥ HaIllpaBJICHHUE.

Cuna Jlopenua, e€ Moaynb U HanpaBJlieHUE. [[BHKEHHE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJTHOM MarHuTHOM Iojie. Pa6oTa cuisl Jlopenna.

SIBneHne HNEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOMU
MHIYKUUAHW. OJIEKTPOABMXKYIAS CHJIAa HWHAYKUAH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanest.

BuxpeBoe nanexktpuueckoe mosie. OIEKTPOJBHXKYILNAA CUla WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenua.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIAYKIMU. OJICKTPOABIKYILAS  CHJIA
CaMOUHIYKIIUU.

DHeprusi MarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHBIC
MArHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIHA 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmnbIT IpcTena.

OTKJIOHEHHUE JIEKTPOHHOTO MyYKa MArHUTHBIM TIOJIEM.

JIvHUM MHIYKUWA MAarHATHOTO TTOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

SIBlIeHUE ANIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJICKTPOJBHKYIIEH CHUJIBI MHIYKIUU OT CKOPOCTH HU3MEHECHUS
MarHUTHOT'O ITOTOKA.

SIBrieHNE CAaMOMHTYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydyeHrne MarHuTHOTO TOJIsL KATYIIKH C TOKOM.

HccnenoBanne nelCTBUSA MOCTOSHHOIO MAarHuTa Ha PpaMKy C TOKOM.

HccnenoBanue sIBICHUA 3JIEKTPOMArHUTHON MHIYKIUH.

Paspnen 5. KosieOanus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

KonebatenpHass  cucrema.  CBOOOJHBIE  MEXAaHWYECKHME  KOJEOAaHUS.
["apmonunyeckue konedanus. [lepuon, vacrora, amrumuryga u (aza xoseOaHUM.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosnebanuii. [IpeBpareHne sHepruu Ipyu rapMOHUYECKUX KOJICOaHUSX.

KonebatenbHblii KoHTYp. CBOOOJAHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCAIBHOM KOJIeOaTeIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
ANEKTPOMATrHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUH B UJCATBHOM KOJIeOaTeTbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroux KojeOaHusX. BrIHyX/IeHHbIE MEXaHUUYECKUE
Kosiebanus. PesoHanc. BeIHyX/1€HHbIE 3JIEKTPOMarHUTHbIE KOJIEOAHHUS.

[lepemennblii TOK. CHHYCOMAQIBbHBIM NEPEMEHHbIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE U JEHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepegadya u NOTpeOICHUE IECKTPUICCKON
DHEPrUU. DKOJOTHYECKHE PUCKH IIPU IIPOU3BOACTBE 3JIeKTpodHepruu. Kynbrypa
VCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4yeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKAU
3BOHOK, I'€HEPATOP IIEPEMEHHOT0 TOKA, JUHUHU DJIEKTpOIIepesay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeTbHOW CHUCTEMBI (TIPY>KUHHBIMA WM
MaTE€MaTUYECKUA MASITHHK).



HaGmroienne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HaGmronenue pe3oHanca.

CBOOOIHBIE 2IIEKTPOMArHUTHBIC KOJICOaHMSI.

OcuuiorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu 1OCIIENOBATENIBHOM COEAMHEHUHM PE3UCTOPa, KATYILIKH
WHyKTUBHOCTH U KOHJIEHCATOpA.

Mopens TMHUY NEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopuvle pabonul

HccnenoBanue 3aBUCUMOCTH TMEpUOJAa MajbIX KoJieOaHUM I'py3a HAa HUTU OT
JUTMHBI HUTU ¥ MAacchl Irpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCIEN0BATENBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 6OJIHbL

Mexannueckue BOJHBI, yciaoBusi pacnpoctpaneHus. llepumoa. Ckopocts
pacnpocTpaHEHHsi W JJMHA BOJHBL. llomepeuHble W MOPOJOJIbHBIE BOJIHBL.
HuTtepdepenius u nudpaxius MEXaHUISCKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anexkrpomarautHoi BosiHe. CBOCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakeHUeE, MpeJIoOMJICHHUE, ToJsipu3anus, audpaxius,
uaTepdepernus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI paAUOCBA3U U TEIEBUICHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

TexHu4yeckre yCTpPOMCTBA M MNPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE WU MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHUE MOTIEPEUHBIX U MPOJAOTBHBIX BOJIH.

KoneGmromeecs Ten0 Kak HCTOUYHUK 3BYKa.

HabGmronenue orpakeHus: ¥ MPEeTOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nunteppepenunu u qudpakiimi MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIION U
Y4aCTOTOM KOJIeOaHMiA.



HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE,
npesioMiIeHUE, Moaspu3anus, Audpakuus, tHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. lIpsmoiMHENHOE pacHpoCTpaHEHUE CBETa B
oaHopoaHo cpeae. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n3o0paxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomienue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenowiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbId yroa IMOJHOIO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. CioxHbIl cocTtaB Oenoro cseta. Ler.

CobOuparome u pacceuBaromye JuH3bl. ToHkas suH3a. DOKycHOe
paccTosIHUE M ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHnue uzoOpaxeHuil B
coOMparolux U paccerBarolux JuH3ax. Dopmysia TOHKOW JUH3BI. YBeEJINYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONTHUKHU.

BonnoBas onrtuka. WuTtepdepenuus cBera. KorepeHTHblE HCTOYHHKH.
YcnoBus HaOMIOAEHUS MaKCUMyMOB M MHHUMYMOB B HHTEpP(EpPEHIIMOHHON
KapTHHE OT JIByX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakuust cBera. [udpakunonHas pemeéTka. YclIoBUE HAOIIOIEHUS
INIABHBIX ~MAaKCUMYMOB TIpM TAaJEHUA MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTPOWCTBA M IIPAKTMYECKOE IIPUMEHEHHWE: OYKH, JyIa,
doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPaCHpOCTPaHEHUE, OTPAKEHUE M TNPEJIIOMIICHHE CBETA.
OnTuveckue mprudopkl.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanue CBONCTB U300paKEHUM B JTMH3AX.

Mopnenu MUKpOCKOMa, TEIECKOIA.

Ha6nronenue naTepepeHnmm cpeTa.

Hab6monenune nudpakium ceeta.

HabGnronenue aucnepcuu cBera.

[TonydeHne ciekTpa ¢ MOMOUIBIO IPU3MBI.

[Tomydyenue cexTpa ¢ mMOMOINIbI0 AUGPAKITUOHHON PEIIETKH.

Habmronenue noisipuzanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl



N3mepenue rmokaszaress NpeIOMIICHHS CTEKIIA.
HccnenoBanne CBOMCTB U300payKEHHUM B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeUAJIBLHONH TEOPUH OTHOCHTEJIbHOCTH

['paHunbl OPUMEHUMOCTH  KJIacCHM4ecKo  mexaHuku.  IlocTysatel
CIIEIMAIBHOW TEOPUM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOZYJII CKOPOCTH
CBETA B BaKyyMe, IPUHIIUII OTHOCUTENBHOCTH DWHILITEWHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU U COKpAICHUE
JUIMHBI.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPrUEN U UMITYJILCOM PEIIATUBUCTCKOM YaCTHUIIbl. DHEPTHUS
ITOKOS.

Pasznes 7. KBanToBasi pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®ortonsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €70 YACTOTON. DHEPTHUS
¥ UMIyJIbC (POTOHA.

OTtkpeiTue u ucciaegoBanue Gporodddexra. OnpiThl A. I'. CToseToBa. 3aKOHBI
dbotoddpdexra. YpapHenue IDiinHmrerHa s gororddexra. «KpacHas rpanuna»
dbotorpdexra.

JlaBnenne ceera. OnpiThl 1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUECKOE MpPUMEHEHHue: (HOTODIIEMEHT,
dboTomaTYNK, COTHEUHAs! OaTapes, CBETOIUO/I.

Llemoncmpayuu

dotor(pdekT Ha YyCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHeIHETo ¢hoTodddexra.

CseToamnon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopnia mo paccessHuIO 0 -YaCTHIL.
[Inanerapnas wmoxaens aroma. [loctynatel bopa. M3inyueHune W moOTJIONIEHUE
(GOTOHOB MpU MEpPexoje aToMa C OJHOIO YPOBHS 3HEPrUU Ha Jpyrou. Bumbl
cnekTpoB. CHEKTp ypOBHEU SHEPrUu aToMa BOJIOPO/IaA.

BonHoBreie cBoiicTBa yactuil,. Bosnbl ne bpoins. KopnyckynsipHO-BOJITHOBOM
JyaJTu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHu4yecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Monens onbita Pezepdopra.

Onpenenenue JUIMHBL BOJIHBI Ja3epa.

HabGnronenue TMHeHyaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

Habnronenue muHe9aTOro crekTpa.

Tema 3. Amomnoe a0opo

OKCIIEpUMEHTBI, JTOKA3bIBAIOLIUE CJOKHOCTh CTpPOeHMA sAnpa. OTKpsITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocraBa
paauoakTuBHOTO u3iydeHus. CBoiictBa anbda-, Oera-, ramMma-u3IydeHHUs.
BiisiHue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TpOoTOHA M HeWTpoHa. Hykionnas monens siapa ['eitzenOGepra—
WBanenko. 3apsa aapa. MaccoBoe uucio siapa. M30tomsl.

Anbda-pacnaa. DNEKTPOHHBIM W TO3UTPOHHBIM Oerta-pacman. [amma-
U3JlydyeHue. 3aKOH paJuoakTUBHOIO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. JledexT macchl sapa.

Snepnsie peakuun. /lenenue u CUHTE3 A1EP.

Anepnsiit peaktop. Tepmosinepusiii cunte3. IIpoOGiaemMbl U MEPCHEKTUBbI
SAIEPHOU SHEPTETUKU. DKOJIOTUYECKUE ACIIEKTHI AEPHON SHEPTETHUKMU.

DJieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTto1b1 HaOJIOIEHUS U PETUCTPALIUU AIIEMEHTAPHBIX YACTHUILI.

dynaamenTanbHble B3auMoAecTBusl. EAMHCTBO (u3nueckoil KapTUHBI MUpA.

TexHu4yeckue yCTpOMCTBA U IMPAKTUYECKOE IIPUMEHEHHE: TO3UMETp, KaMmepa
Buiibcona, simepHbiii peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

Cu€TyMK HOHU3UPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padomul

HccnenoBanne TpeKOB YacTHIL (10 TOTOBBIM GoTOrpadusim).

Pa3znes 8. DiieMeHTBI aCTPOHOMUM U ACTPOGUIUKH

Otanbl pa3BuTHs acTpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3Bé3gnoro neba. Co3Be3ausi, sipkue 3BE3IbI, IUIAHETHI, WX BHAMMOE
JIBUKEHHUE.

Conneynas cucrema.

Comnuue. ConHeuyHast akTUBHOCTh. McrTounuk sHeprum ConHIIa W 3BE3.
3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKHU. J(MarpaMma «CIEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE3/BI TIJIABHOW IOCIJIEIOBATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IIOCJIEIOBATEILHOCTH. BHYTpEeHHEE CTpOCHHE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mrneunsiii Ilyte — nHama [Nanaktuka. Ilonoxenue u aBwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. UEpHBIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa06ma. Pazberanve rajgakTuk.
Teopus bonpiioro B3peiBa. PETMKTOBOE M3MydEHHUE.

Macmrabnas ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

HabutoieHuss HEBOOPYKEHHBIM IJ1a30M C MCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUH JIs1 OTIpeENICHUS TI0JI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us CEeBEpHOro MOJylIapys U IpKUE 3BE3/bI.

Hab6nronenus B Teneckon JlyHsl, mnaner, Miieunoro IlyTu.

O06o0maromiee NOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HSKOHOMHYECKOM, TEXHOJIOIMYECKOH,
COLIMAJIBHOM M 3TUYECKOHN cepax NeaTebHOCTH YEI0BEKa, pOJib U MECTO (U3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHON KapTHHE MUpA, pOJib (PU3NUECKON TeopUun
B (OPMHUPOBAHMU TMPEACTABICHUN O (U3MUECKONl KapTUHE MHpa, MECTO
¢u3nyeckoil KapTUHBI MHpa B O0IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
IIPEICTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsA B 11 kiacce ocylecTBisieTcs C
Y4ETOM COZAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTHKH,
OuoNoruu, XMMHUHU, reorpauu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUA: SIBJIEHUE, HAay4HbId (akT, rumores3a, (puszmyeckas BeIMYMHA, 3aKOH,
TEOpHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHNUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pelIeHHE CUCTEMbl YPAaBHEHUH, TPUIOHOMETPUUYECKHUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHMH HA OCH KOOPJAWHAT, CIOKEHHE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApPHBIX (YHKIMI, NPU3HAKH MOJ00MS TPEYrOJIbHUKOB,
ONpeieJICHHUE TUIOMAU TIIOCKUX (Uryp U 00bEMa Tell.

buonocus: »nekrpuueckue SBIECHUS B JKUBOM NpUPOJE, KojeOaTenbHbIe
JBIKEHUS B J)KMBOW NMPUPOJE, ONTUYECKUE SBJICHUS B )KMBOU NPUPOJE, NECHCTBHE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TEJN, MEXaHU3Mbl OOpPa30BaHUS KPHUCTAUIMYECKON PpEHIETKH, CHEKTPaJbHbIN
aHaJIN3.



l'eoepaghusi:  MarHuTHBIE TIOMIOCA 3eMJIM, 3aJICKM MArHUTHBIX Py,
dboTochEMKa 36MHOM IMMOBEPXHOCTH, TIPEJCKa3aHUE 3EMJIICTPSCCHUI.

Texnonocusa: IJHWHWUUA DIIEKTPOIEpENad, TEHEPATOpP IMEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENb, WHAYKUHOHHAs II€4b, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, TeiaedoH, CBY-meub, NMPOCKIIMOHHBIA aImapar, BOJOKOHHAsS OIITHKA,
coJIHEeUHas OaTapes.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpeamera «®Du3mka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHusi (0a30BBIM YPOBEHb) JOJDKHO 00ECHEUYUTh JHOCTHKEHHUE CJICITYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKay AOJKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOY4YaloOlIUXCSd PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPECHHEH TO3WIHMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOEXKJCHHH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHHUE KU3HEHHOTO
ONBITA U OMbITA AEATEIBHOCTH B MPOIECCE PEAU3alMi OCHOBHBIX HaIpPABJICHUM
BOCIUTATEJILHOMN JAEATEIIHLHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxaaHCKOTrO BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMK 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOrO OOIIECTBA;

NPUHATHE  TPAJUIHUOHHBIX  OOLICYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKUX IICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JICSTEJIBHOCTh B MHTEpPEcax TIPa)KJaHCKOIO
00111eCTBa, YUaCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHON OpraHU3aIINY;

YMEHHE B3aMMOJICHCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHHU C
X QYHKITUSIMA 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOMN JIESITEILHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH pOCCHUICKOM rpaxJaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA,;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHUHCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOIO IMOBEICHUS;

CIIOCOOHOCTh OIEHHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIIC B
JEATENbHOCTU YUYEHOTO;

OCO3HaHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIFOYAsi 3CTETUKY Hay4YHOTO TBOPUYECTBA,
PUCYIIETO (PU3NUSCKON HAyKe;



5) TPyA0BOIr0 BOCIIUTAHMS

MHTEpPEC K pa3inyHbIM cdepam npodhecCHuOHANbHOW JeATEIbHOCTH, B TOM
YUCJIE€ CBSI3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 0OpPa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIacTH
(bU3HKY HA IPOTSHKEHUN BCEU KU3HH,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOW KYJIbTYphl, OCO3HAaHHE TJI00AIBHOTO
XapakTepa SKOJIOTUUECKHUX MPOOIeMm;

IJIAHUPOBAHUE U OCYIIIECTBJICHUE JICCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUSA LIeJIed YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;

pacliupeHre OmbITa JEATEIBHOCTH HKOJOTMYECKONM HalpaBJIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 110 QU3HUKE;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKU;

OCO3HAHME LIEHHOCTH HAy4YHOU JIeSITEJIbHOCTH, TOTOBHOCTH B MpOILIECCe
u3ydeHus: (QU3NKKA ~ OCYIIECTBISATH  NPOCKTHYID H  HCCIEAOBATEIBCKYIO
NEATEeIbHOCTh UHANBUIYATIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
ba3zoBble JJornyeckue NeicTBUA:
CaMOCTOATENIHO  (OPMYJIMpPOBAaTh W aKTyaIU3UpoOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEIU JCATEIbHOCTH, 33JaBaTh IapaMETpbl U KPUTEPUHU HX
JOCTUKEHUS,
BBISIBJISITH ~ 3aKOHOMEPHOCTM M MNPOTHUBOPEUYMSI B  PACCMATPUBAEMBIX
(bU3HYeCKUX SBICHUSIX;
pa3zpabaThiBaTh IJIaH PEIICHHs] MPOOJEMBI C YYETOM aHAlIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBEHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIILICHUE MTPU PEUICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble ncciaenoBare/ibCKue 1eiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIFOYEBBIMU MOHATHUSMH W METOAAMHU
bu3nUecKoil HayKu;



BJIa/IeTh HaBbIKaMH y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHON AESITEIbHOCTU
B 001acTH (PU3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TTOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IHYHbIX
METOJIOB IMO3HAHUS;

BJAJE€Th BHUAAMU JEATEIBHOCTH IO TMOJYYSHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPETALUY, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3jIMYHbIX Y4eOHBIX
CUTYyallUsIX, B TOM YHCJIE TIPH CO3AaHNU YUeOHBIX MPOEKTOB B 00J1aCTH (DPUBUKH;

BBISIBIISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3y €€ pelIeHHs, HaXOAWTh apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKJICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PELLICHUS;

aHAJM3UPOBATh IMOJyYEHHBIE B XOJI€ peIHICHUS 3aJaydl  pe3yJIbTaThl,
KPUTUYECKH OIIEHWBATh UX IOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMyIHpPOBaTH COOCTBEHHBIE 3aJadyud B 00pa30BaTEIbHOU
JeSITeIbHOCTH, B TOM YHCJIE TIPU U3YYEHUU (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYallHsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHTHh 3HaHUS 1O (HU3MKe B MPAKTHYECKYI0 001acThb
KHU3HEACSITEIbHOCTH;

yMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE UJIEH, NIpEJlaraTb OPUTHHAIbHBIC MTOAXO0/bI U PEIICHNUS;

CTaBUTH NPOOIEMBI U 33]]a4H, IOIYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undpopmanmeii:

BJIa/IeTh HABBIKAMH MOJy4YeHUS UHPOPMALUU (PU3NIECKOTO COACPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH IOWCK, aHAJM3,
CHCTEMAaTH3alMI0 M HMHTEPIpETalnio MHGOOPMAIMKM Pa3IHYHBIX BUAOB U (popm
IpeCTaBICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(POPMAIIHH;

UCTIONb30BaTh  CpeACTBA  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTMH B PEHIEHUMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3al[MOHHBIX
3ajad Cc coOmoJleHueM TpeOOBaHUIl HSPrOHOMHMKH, TEXHHKH O€30MacHOCTH,
TUTHUEHBI, PECypcocOEepexeHHs, TMPaBOBBIX M OJTUYECKUX HOPM, HOPM
HH(pOpMAIIMOHHOM 0€30IaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEp)KaHus B PasNUYHBIX (popmarax c
y4€TOM HazHaueHUsI MHPOPMAIIUHU U LEIEBON ayJUTOPHUH, BHIOUpPAs ONTUMAIbHYIO
¢dopMy npeAcTaBICHUS U BU3YyaIH3aIHH.

KoMMyHHMKAaTHBHBIC YHHBEpPCAJIbHbIe YUeOHbIe AelCTBUA:
OCYIIECTBIIATh OOIICHUE HA YpOKaX (PU3UKHU U BO BHEYPOUHOH J1€ATEIbHOCTH;
pacno3HaBaTh NOPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyalud M CMSATr4ath
KOH(DJIUKTBI;



Pa3BEPHYTO U JIOTUYHO H3J1ararb CBOXO TOYKY 3pE€HUSA C HCHOJIB30BAHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U MUCIIOJIB30BaTh MPEUMYILIECTBA KOMAaHIHOM U WUHIUBULYAIBHOU
paboThI;

BEIOWPATh TEMATHKy M METOJBl COBMECTHBIX NEUCTBHA C yd4&TOM OOImMHUX
VHTEPECOB U BO3MOKHOCTEN KaXKJI0I'0 YJICHA KOJIJIEKTUBA;

IIPUHUMATh LE€JIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH WU
KOOPJAUHUPOBATH JEUCTBUS IO €€ NOCTMIKEHUIO: COCTABJIATh IUUIAaH JCUCTBUH,
pacupenensTh poiau ¢ Y4ETOM MHEHHHA YYaCTHHUKOB, OOCYXIAaTh pPE3yibTaThl
COBMECTHO pabOTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXJOr0 Y4YaCTHMKA KOMAaHIbl B
o01Iuit pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

IpemiaraTb HOBBIE MPOEKTHI, OLECHUBATh WAEU C MO3ULIHAU HOBU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILLUECTBJIATH IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpCAJbHbIC Y4eOHbIe NeCTBHA
Camoopranusanus:

CaMOCTOSITENIBHO OCYILECTBIATh NO3HABATENIbHYIO JESATENBHOCTh B 001acTu
(GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYJIUPOBATH
coOCTBEHHEIC 3a/1a4H;

CaMOCTOATENIbHO COCTABJIATh IIAH PELICHUS PacdyE€THBIX M KadeCTBEHHBIX
3a]1a4, IJIaH BBIMOJIHEHUS IPAKTUYECKOW pabOThl ¢ YU4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

pacIUpsATh paMKH Y4EOHOI0 MPeAMETa Ha OCHOBE JIMYHBIX PEAIOYTEHUN;

JenaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAULMHA B 00IacTH
(U3HKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJa/JeTh HABbIKAMU  MO3HABATEIbHOM  pedrekcud Kak  OCO3HaHUSA
COBEPIIAEMBIX JIEWCTBUMI M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YyJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUM IJI OLEHKH CUTYallluH, BbIOOpa BEPHOTO
pelieHus;



yMETh OIICHUBAaTh PHUCKH W CBOEBPEMEHHO IPUHHUMATH PEIICHUS II0 HUX
CHIKCHHIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TIPU aHAIM3Ee pe3yIbTaTOB
JESATCIIbHOCTH,

MPUHUMATH Ce0sl, TOHUMast CBOU HEJOCTATKU M JIOCTOMHCTRBA,;

INPUHAMATh MOTHBBI M apryMEHTBl JPYTUX NP aHaJIu3e pe3yJIbTaToB
NeATEeIIbHOCTH;

MPU3HABATh CBOE MPaBO U MPABO APYTUX HA OIIHOKH.

B mporecce mocTmkeHHs] TMYHOCTHBIX PE3YIHTATOB OCBOCHHS TPOTPAMMBI
no ¢Gu3MKe JUIT YPOBHS CpEIHEro oOmero oOpa3oBaHHs Yy OOyYarOIIUXCs
COBEPIIICHCTBYETCS AMOIMOHAJILHBIN UHTEJJIEKT, peAnoJIaratoIiui
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE AYMOIIMOHAIIEHOE
COCTOSIHHE, BUJIETh HAMPABICHUS PA3BUTHsI COOCTBEHHOW AMOIMOHAIIBHON CEPHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpPEryJIMPOBaHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCA K
HYMOIMOHATILHBIM U3MEHECHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIH, BKIIOYAIOIICH CTPEMJICHUE K TOCTHKCHUIO TN U
yCIexy, ONTHMH3M, WHUIMATUBHOCTb, YMEHHE ACHCTBOBATh MCXOJS W3 CBOMX
BO3MO>KHOCTEH;

SMITATHH, BKIIOYAIOIICH CIIOCOOHOCTh IIOHUMATh YMOIIMOHAIBHOE COCTOSHHE
IPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHUIO U COTICPEKUBAHHMIO;

COITMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOIIECHUS
C APYTUMH JIFOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peiiaTh KOHMIUKTHI.

NNPEJMETHBIE PE3YJIBTATBI

K xonmy o0yuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YYarOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEPAX poJib U MeCTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOMN AEITEIBHOCTH JIFOJIEH;

YUYUTBIBATh TIPAaHULBl NPUMEHEHUS W3YYEHHBIX (PU3HUYECKUX MOJIENei:
MaTepuaibHasl TOUKa, MHEpIUAJIbHAs CUCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TENO,
UJECalIbHbIN a3, MOJCIU CTPOCHUS I'a30B, )KUIKOCTEH U TBEPABIX TEJ, TOYCUHBIN
ANEKTPUYECKUH 3aps]] IPU PEIICHUH (PU3NUECKUX 3a/1ay;

pacrnio3HaBaTh (pU3NYECKUE SBICHHS (TPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETHUYECKOM TEOPUM CTPOCHUS BEIIECTBA U



IEKTPOAVHAMUKHU:  PAaBHOMEPHOE M PABHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
JBWKEHUE, CBOOOJHOE TMaJieHue TeJ, JBWKEHHUE 10 OKPYKHOCTHU, HHEpLHS,
B3auMojielicTBUe Tel, Tuddy3us, OpOyYHOBCKOE JIBMKEHHUE, CTPOCHUE JKUAKOCTEH
U TBEPJIBIX TEJN, U3MEHEHHE 00bEMA TeJ MPU HArpeBaHUM (OXJIAXKICHUH ), TETIIOBOE
paBHOBECHE, UCIIAPEHHE, KOHACHCALHWs, IUIABICHUE, KPUCTALIN3ALUs, KUIICHHE,
BJI&KHOCTb BO3/lyXa, IIOBBILICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPbITOM
cocyZie, CBfA3b MEXAY [apaMeTpaMy COCTOSIHHMsS Tasza B H30Ilpoleccax,
AJIEKTpU3aLUs TeJl, B3aUMOJEHCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHWYECKOE IBIKCHHE, HCIONIb3Yys (PU3MUECKHE BEIUYHHBL:
KOOpAMHATa, IyTh, MEPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CWIIA,
VMITYJIC T€Jla, KHUHETUYECKas dHEPIUs, MOTCHUUAIbHAS JHEPIUSA, MEXaHUYEeCKas
paboTa, MexaHM4YecKass MOIINHOCTh; MpPH OINKUCAHWU MPaBUIBLHO TPAKTOBATH
(Gu3HYECKUIl CMBICT MCHOJB3YEMbIX BEJIMYMH, HUX OOO3HAYEHUS W €IMHHIIbI,
HaXOAUTh (YOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEITUYHMHY C APYTUMU
BEJIMYMHAMMU;

ONMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCHOJIb3ysl (PU3MYECKHE BEIIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAs] DHEPTUs XaOTHYECKOIO JIBWKEHHUS MOJIEKYJ, CPEIHEKBaApaTUYHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3Heprus, pabora rasa,
KOA(QGUIUEHT TMOJIE3HOIO JIEHCTBUS TEIJIOBOI'O JIBUraTess; IpH ONHUCAHUU
IPaBUWIBHO TPaKTOBaTh (U3MYECKUH CMBICT HCHOJB3YEMbIX BEJIMYUH, HX
0003HaueHHUAd W E€OUHULBI, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO
($uU3NYECKyI0 BEIUYUHY C APYTUMU BEIMUYHNHAM;

OIIMCBIBATh U3YUYECHHBIE MIECKTPUUECKUE CBOWCTBA BEILIECTBA U DJIEKTPUYECKUE
sBJICHUS (IIPOLIECCHI), UCTIOJIb3Ys (PU3MYECKHUE BETUYHMHBI: AJIEKTPUUECKHUI 3apsi,
AIEKTPUYECKOE T0JIE, HANPSKEHHOCTD I10JIs1, OTEHIHAN, PA3HOCTh IMOTCHIMAJIOB;
IpU ONHCAHMM MPABWIBHO TPAKTOBATh (PU3UYECKH CMBICI HCIOIb3yEMBIX
BEJIMYMH, MX OOO3HAUCHHS U EIAMHMIIBI; YKa3bIBaTb (OPMYJIBI, CBS3BIBAIOIINE
JaHHYI0 (PU3MUECKYIO BETUUHUHY C IPYTMMH BETUUMHAMU;

aHAJIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKUE
3aKOHBI U IIPUHIUIIBLI 3aKOH BCeMUpPHOTro Tarorenus, I, II u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXAaHMYECKOM DHEPIrHUH, 3aKOH COXPAaHEHUs HWMITYJIbCa,
IPUHLAIN CYNEPINO3ULNUNA CWI, NPHUHIUI PABHOIPABUSA HMHEPLUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW DHEPIUU TEIUIOBOTO IBUKEHHS MOJIEKYII C
aOCOJIIOTHOM TeMmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsiaa, 3akoH KyiioHa, mpu 3TOM pasinnyaTh CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE UM YCJIOBUS (TpaHUIIb,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE TIPUHIMIBI JEHCTBUA MAIllMH, TOPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3nuyaTh YCJIOBHS MX O€30MacHOr0 HCIOIb30BaHUS B
TOBCETHEBHOM KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SBJICHUA U
MIPOIIECCOB C WCITOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEPEHUU, MPH 3TOM
dbopmyimpoBarh mpobiieMy/3agady H THUIOTE3y Yy4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0O0pY/IOBaHHUSA, MPOBOJUTH OMBIT U
bopMyJIMpPOBaTH BHIBOBI,

OCYIIECTBIISITh MPSIMBbIC ¥ KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEITUYHH, ITPU
TOM BBIOMPATh ONTHUMAIBHBIN CIOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIeIOBaTh  3aBUCUMOCTH  MEXAY  (PU3UYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, MPHU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
buKCHpOBaTh PE3yNbTATHl IMOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIe TaOIUII U TpapUKOB, IeTaTh BEIBOIBI IO pe3yIbTaTaM UCCIIEeI0BaHNUS,

coOro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HMCCIEIOBAaHUMN B
pamMKax y4eOHOTO DSKCIEepUMEHTa, Y4eOHO-MCCIEeIO0BATENbCKOW W TPOEKTHOM
JEeSITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyAOBaHU4,

pemarh pacuéTHblE 3a7a4dl C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHalIM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIbI,
HEoOXoaMMbIe NIl €€ PEIICHHs], TPOBOIUTh PACUYEThI M OIEHWBATH PEATHHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3HUECKON BEIMYUHBI,

peniaTh KaueCTBEHHbIE 33/1a4d: BBICTPAUBATh JIOTHYECKH HEIPOTUBOPEUUBYIO
LENOYKY pPACCYXICHUN C OMOpOM Ha M3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

WCTIOJIb30BaTh ~ MPU  PEMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TPe/ICTaBlICHUs YYEOHOW M HAay4YHO-MOMYJISPHON MH(POpPMALIUU, MOTYYECHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOTydaeMyIo HH(pOopMaIuio;

MPUBONUTH MPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN >KU3HU
JUIsl o0ecriedeHus: 0€30MacHOCTH MpU OOpaILEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMHU, ISl COXPAHEHUsS 310POBbS M COOJIIOCHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUA B OKPYKaIOIIEH Cpee;



paboTaThb B TIpyHIe C BBIIOJHEHUEM pa3IMYHBIX COLHUAIbHBIX pOJIEH,
IUTAaHUPOBATh padOTy TPYIIbl, PAlUMOHAIBHO pacCHpenesiTh OO0S3aHHOCTU U
IJIAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYALUAX, aJI€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHarOIMINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpaA, B PAa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKON AEATEIBHOCTU IIIOAEH, LEIOCTHOCTh U €IUHCTBO
bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YUYEHHBIX (PU3MUECKUX MOJIeTei:
TOYEUHBIA ANEKTPUUECKUN 3apsl, JIyd CBETa, TOUCYHbI UCTOUYHHK CBETA, SACpHas
MOJIe]Ib aTOMa, HYKJIOHHAas MOJENIb aTOMHOIrO sipa MpU pelieHUuH (PU3NYECKUX
3az1adg;

pacrno3HaBaTh (pU3NUECKHE SIBICHUS (IIPOLECCH) U OOBICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DU3MKHU: AJIEKTpUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aMMOJEHCTBUE
MAarHuTOB, DJICKTPOMAarHUTHas WHAYKLHWs, JAEUCTBHE MAarHUTHOIO TIOJISI Ha
IPOBOJAHUK C TOKOM M JIBIKYIIMHCS 3apsi, JEKTPOMarHUTHBIE KojeOaHus u
BOJIHBI, MPSIMOJIMHEHHOE pPACIPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJsApU3alUs CBETa, JUCIEpPCUs CBETa,
dbotoanekTpudeckuit 3gdext (poToaddexT), cCBeTOBOE AaBIeHNE, BOSHUKHOBEHUE
JMHEWYaToOro CHEKTpa aromMa BOJIOPOJA, €CTECTBEHHAs W MCKYCCTBEHHAas
PaaOaKTUBHOCTD;

OMHCHIBATh M3YUYEHHBIE CBOMCTBA BEILIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUUYECKYI0  TPOBOJUMOCTH  PA3JIMYHBIX  Cpel) U
3JIEKTPOMATHUTHBIE ABJICHUS (IIPOLIECCHI), UCHOJIb3Ys (pU3MUYECKrne BEIUYMHBIL:
AIEKTPUYECKUM 3apsll, CHJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUYECKOE
COTNIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, IEKTPOABIKYIIAs cuia, paboTa TOKa,
WHIYKIHUS MarHUTHOTO TMOJs, cwia Awmmepa, cuna JlopeHna, MHIYKTUBHOCTb
KATYIIKH, DHEPrus JJIEKTPUYECKOTO M MArHUTHOTO IIOJIEH, MEPHOJ] M YacToTa
KonebaHuil B KoJeOaTenTbHOM KOHTYpe, 3apsl M Ccuja TOKa B Ipollecce
TAPMOHHYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHul, (OKYCHOE pacCTOSIHHE U
ONTHYECKasi CHUJIa JIMH3BI, TIPU OMHCAHWUU TMPABWIBHO TPAKTOBATh (HU3UUYECKUUN
CMBIC]I HCIOJB3YEMBIX BEJIIUYMH, UX O0O3HAYEHUS W EIUHUIbI, YKa3bIBaTh
(GopMyibl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYI0 BEJIMYUMHY C JAPYTrUMHU
BEJIMYMHAMU;

OIMCBHIBATh H3YyYECHHBIE KBAHTOBBIC SBICHUSA M IPOLECCHI, HCIOIb3Ys
¢u3nyueckrue BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H



4acTOTa CBETA, SHEPTUSI U UMITYJILC (POTOHA, IEPUOJI TIOJTypaciaia, SHEPTHs CBSI3U
aTOMHBIX SIZIEp, MPU ONUCAHWUU TMPABUIBHO TPAKTOBATh (DUIUYECKUNA CMBICT
UCIIOb3YEMbIX BEJIUYUH, MX OO0O3HAUCHUS] U EIUHMIIBI, yKa3bIBaTh (DOPMYIIBI,
CBS3BIBAIONIUE JIAHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBI,

aHAIM3UPOBATh (PUBUUYECKHUE MPOIECCHl U SBICHUSA, UCIOJB3Ys (U3HUECKHE
3aKOHBI U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI TIOCIIEIOBATENIHHOTO U MapajIeIbHOTO
COCIMHEHUs NPOBOJHUKOB, 3akOH Jkoyis—JIeHna, 3aKOoH 3JIEKTPOMArHUTHOM
WHYKINH, 3aKOH MPSMOJIUHEHHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, YpaBHeHHE OWHINTEHHA s doTodrddexra,
3aKOH COXpaHEHWsS HHEPTUU, 3aKOH COXPAHEHUS HUMITYJIbCa, 3aKOH COXpPaHEHUs
AIIEKTPUUYECKOTO 3apsjia, 3aKOH COXPAaHEHHs] MAacCOBOIO 4YMcla, MocTynatsl bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITHUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOE BBIPAKEHHE U YCJIOBUS (TpaHULbI, O00JIACTH)
PUMEHUMOCTH;

OTpeeNATh HAIPaBJICHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO MOJISl POBOJIHUKA
C TOKOM, cujibl Amnepa u cuiibl Jlopenua;

CTPOUTh W OMHCHIBaTh H300paKEHUE, CO3/1aBAEMOE IUIOCKAM 3€pKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATDh JKCIIEPUMEHTHI 10 HCCIICAOBAHUIO (DU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHHUH: MPHU 3TOM
dbopmynupoBarh mpoOieMy/3agady M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO OOOpPY/IOBaHMS, MPOBOAUTH OMBIT U
(dbopMyIMpOBaTH BHIBOIBI,

OCYILIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpPATh ONTHUMAIBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIC
METObI OLIEHKH MTOTPEIHOCTEN U3MEPEHNN;

WCCIIEIOBATh 3aBUCUMOCTH (U3MYECKMX BEIMYUH C HCIOJIb30BaHUEM
NPSIMBIX HM3MEPEHWI: MPU HSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYHH B BHUJAE TaOIUIl U
rpaduKoOB, eJIaTh BHIBOABI [0 PE3yIbTaTaM UCCIICIOBAHUS;

coboaaTh npaBuiaa 0€30MacHOTO TPyJa NP MPOBEICHUM HCCIEOBAHUI B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICOBATEIHCKON W TPOCKTHOU
JESTETLHOCTH C HMCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M J1IAOOPATOPHOTO
000py0BaHUS,

pemiatb pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENblo,
UCTIOJIB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJN3a YCIOBUS 3a/1a4n
BBIOWpATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUYECKHE BEIMYMUHBI U (POPMYIIHI,



HEOOXOJUMbIe JUIsl €€ pelleHus, MPOBOJUTh PacuéThl M OLIEHUBATH PEaIbHOCTh
HOJIyYE€HHOT0 3HaueHusl (PU3NYECKOMN BETNUUHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTHYECKH HEMPOTUBOPEUNBYIO
LIEMIOYKY PACCYKICHHM C ONOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bU3UYCCKHE SIBICHNUS,

UCTIOJb30BaTh  IMpPU  pEIIEHUH  y4yeOHBIX  3aJad  COBpPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
Y TPEICTaBIICHU YYEOHOW W HAay4YHO-MOMYJSAPHON MH(POPMALINH, MTOTYYEHHON M3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATH MOJIydaeMyt0 HH(POPMAITHUIO;

OOBSACHATh MNPHUHLMIBI JEHCTBUS MallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3iuyaTh YCIOBUSA UX 0€30IaCHOIO UCHOJIb30BAaHUS B IOBCEIHEBHOM
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHbIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLIECCOB OKPY’KAIOIIEr0 MHUpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3MKE B MOBCEAHEBHON >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpHU OOpaIlEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISl COXPAaHEHHUS 3J0POBbsl U COOJIIOIEHUSI HOPM 3KOJOTHYECKOIO
MOBE/ICHUS B OKPYKAIOLIEH Cpee;

paboTaThb B TIpynme C BBIIOJHEHUEM pa3IMYHBIX COLHUAIbHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpPyNIbl, PALUOHAIBHO PpacHpeleisaTh OO0S3aHHOCTH U
IJIAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

KoanuyecTBo 4acoB

HaumeHoBaHue pa3/ieioB U TeM
NPOrpamMmMbl

Ne i/
Bcero

Paznea 1. PU3UKA U METO/IbI HAYYHOI'O IIO3HAHUA

1.1 ®u3nka 1 METOJIbl HAYYHOTO TO3HAHUS 2
Uroro no pazgeny 2
Pazgen 2. MEXAHUKA

2.1 Kunemartuka 5

2.2 Jnnamuka 7

23 3aKOHbBI COXPAHEHUSI B MEXaHUKE 6
Hroro no paszneny 18

Pasnea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJIUHAMHUKA

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM

3.1 9
TEOpHUH

3.2 OCHOBBI TEPMOIMHAMUKH 10

13 ArperaTHble COCTOSIHUS BELIIECTBA. 5

@Da30BbIe NEPEXOIBI

KonTpoJbHble
padoThl

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7{41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7{41bf72

bubmuoreka [{OK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7{41bf72

bubmuoreka [{OK
https://m.edsoo.ru/7{41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7{41bf72



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

Uroro no pazgeny

Pasnea 4. JIEKTPOJJUHAMUKA
4.1 OneKTpocTaTHKa

[TocTosHHBIN 5IeKTpUYECKUil TOK. TOKH B
Pa3IUYHBIX Cpelax

4.2

Uroro no pazgeny

Ha3Banue moayJis

5. IloBropenune

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

24

10

12

22

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72



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

11 KUIACC

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

Pazpea 1. JIEKTPOJJUHAMUKA

L1 MarnuTHO€ 1moJje. IJIeKTpOMarHuTHast
' WH Ty KLU

Hroro no pasneny

Pa3nea 2. KOJIEBAHU S 1 BOJIHbBI

MexaHH4decKHne u SJICKTPOMArHUTHBIC

2.1
KoJIeOaHus
59 MexaHWU4eCcKre 1 AIEKTPOMAarHUTHBIE
' BOJIHBI
2.3 OnTtuka

Uroro no pazgeny

KoanuecTBo 4acoB

Bcero

padoThI
11 1

11
9 0
5 1
10 0

24

Paszea 3. OCHOBBI CIEIIUAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBI cIeIIMAJIBHON TEOpUU
' OTHOCHUTEIIbHOCTH

Hroro no pasneny

Pa3znena 4. KBAHTOBAS ®PU3UKA
4.1 DeMeHThl KBAHTOBOU OIITHKHU

4.2 Ctpoenue aToma

4 1
4

6 0
4 0

Konrtpoabnbsie IIpakTnueckmue

DJIeKTPOHHbIE
(uu¢posBbIe)
o0pa3oBaTe/bHbIE

pecypcbl

bu6mmorexa [JOK
https://m.edsoo.ru/7f41¢97c¢

bubmuoreka [JOK
https://m.edsoo.ru/7141c97c¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c¢97¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c¢97c¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41¢97c¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢c97¢

bu6mmoreka [{OK



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 S1p0

Uroro no pazgeny

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIeMEHTBI aCTPOHOMHUU M aCTPOPHUIUKU
HWrtoro mo pazaeny
Paznen 6. OBOBIAIOIEE IOBTOPEHUE
6.1 O6o0maroriee MTOBTOPSHHE
HWrtoro mo pazaeny

7. IloBTOpEeHue

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

15

7

68

https://m.edsoo.ru/7f41c¢97c¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c¢97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7141c97c¢

bubmuoreka [JOK
https://m.edsoo.ru/7141c97c¢



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
wn Tema ypoka

®u3uka — HayKa O PUPOJE.
HaquLIe METOABI ITIO3HAHUA
OKPY’KaroIlero Mupa

Ponpe 1 MecTo Qu3uku B
(bopMHPOBaHUN COBPEMEHHON
Hay4YHOU KapTHUHBI MUDA, B
IIPAKTUYECKOU NEATEIbHOCTH JIIOEH

MexaHuueckoe OBUKEHUE.
OTHOCHUTENNLHOCTh MEXaHHYECKOT'O
neuxkenus. [lepemenienue, ckopocTb,
YCKOpEHHUe

PaBHOMEpHOE npsAMOJIUHEITHOE
JBUKEHHE

PaBHOyCKOpEeHHOE NIPSIMOJIMHEHHOE
JBIDKEHUE

CBoboaHOe nazieHue. Y CKopeHue
CBOOOHOTO TaICHUS

KpuBonuneriHoe IBUXEHUE.
JIBr>kKeHUE MaTepHAIbHON TOUKH IO
OKpPYXKHOCTHU

[IpuHIUIT OTHOCUTENBHOCTH

KoanuyecTBO 4acoB

Bcero

KonTpoJabubie
padoThI

IIpakTHYecKkue
padoThbI

Jlara
U3YyYeHUs

05.09

07.09

12.09

14.09

19.09

21.09

26.09

28.09

DJIEKTPOHHBIE
nudgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/ff0c32e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3508

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3620

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372¢e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3ada

bu6mmoreka [{OK


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

10

11

12

13

14

15

16

17

lNanunes. MHepumanbHble CUCTEMBI
otcueTta. [lepBbiii 3akoH HeroToHa

Macca tena. Cuia. [IpuHnun
Cyneprno3uiuu cuil. Bropoit 3akox
HeroToHa 111 MaTepuanbHOU TOUKH

Tperuii 3akoH HerotoHa s
MaTepHUaIbHbIX TOYEK

3aKOH BCEMHPHOTo TsAroteHus. Cuna
TsokecTH. [lepBas kocmuueckas
CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. KoagduumenT Tpenus.
Cua conpoTHBIICHUS TP IBHKEHUT
TeJa B )KUKOCTH HITU ra3e

[TocTynarenbHOe U BpalaTesbHOE
JBUKEHHE a0COTIOTHO TBEPAOTO
Tena. MoMeHT cuiibl. [1nedo cusbl.
YcnoBust paBHOBECUS TBEPAOTO TeIIA

Nmnynbc MmaTepuanbHOU TOYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK.
Nmmynbe cunbl. 3aKOH COXpaHeHUs
HUMITYJIbCA. PeaktusHoe ABHUKCHUEC
PaboTa 1 MOIIIHOCTEH CHJIBI.
Kunernueckas sneprus
MaTepuanbHOI Touku. Teopema 00
W3MEHEHUU KUHETUYECKOW YHEPTUU

[TorenimansHas HEPTHSL.

03.10

05.10

10.10

12.10

17.10

19.10

24.10

26.10

07.11

https://m.edsoo.ru/ff0c3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3d00

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3176

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

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

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

bu6mmoreka [IOK


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

18

19

20

21

22

23

24

[ToTenuuanbHas SHEPTUs yIpyro
ne(OpMUPOBAHHOM MPYKUHBI.
[ToTenuuanpHas SHEpPrUs TENa
BOJIM3U MOBEPXHOCTH 3eMIIH

IloTeHnManbHEIC U
HETIOTEHIAIbHBIE CHITBI. CBS3b
paboThl HEMOTEHITMAIBHBIX CHII C
M3MEHEHUEM MEXaHWYECKON YHEPTruun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUun

Jlaboparopnast pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C U3MCHEHUEM MEXaHUYECKOMH
SHEPIuu Teja Ha puMepe
PaCTSDKEHUS PE3UHOBOTO KI'yTa

KonTtponbnas padoTa mo teme
«Kunemartuka. /lnHamMmuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

OCHOBHBIE TIOJIOKEHUS

MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

BbpoynoBckoe nemxenue. Juddysus

Xapakrep IBUKEHHUS U
B3aMMOJICHCTBHS YaCTHUIl BEIIECTBA.
Mogenu cTpoeHus ra3oB, )KUAKOCTEH
U TBEPABIX TEN

Macca monekyi. KonmnyectBo
BemiectBa. [locTostHHas ABoraapo

TermnoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. lllkana remmneparyp

09.11

14.11

16.11

21.11

23.11

28.11

30.11

https://m.edsoo.ru/ff0c461a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c478c¢

Bubnnoteka LOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74

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

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c478c

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c478c

Bubnnoteka LOK
https://m.edsoo.ru/ff0c478c


https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

25

26

27

28

29

30

31

32

33

Lenscus

WUneanpusiii raz 8 MKT. OcHoBHOE
ypaBHenne MKT

AbGcoutoTHas TeMiepaTtypa Kak Mepa
CpeaHel KHHETUYECKON DHEPIuun
JBUKCHHSI MOJIEKYJI. Y paBHEHUE
Menpeneesa-Knaneiipona

3akoH JlanbToHa. ['a30BbIe 3aKOHBI

JlaGoparopnas pabora
«HccnenoBanue 3aBUCUMOCTH MEKITY
napaMeTpaMH COCTOSTHHS
Pa3peKeHHOTO Ta3ay

W3omporieccrl B MI€aIBHOM ra3e u uX
rpadguveckoe mpeIcTaBIeHNe

BryTtpenHss sHeprus
TEPMOANHAMUYECKON CUCTEMBI U
crnioco0sl e€ n3MeHeHus. Konnuectro
TEIUIOTHI U paboTta. BHyTpeHH:s
SHEPrusi OJHOATOMHOIO UIEAIIBHOTO
rasa

Bunasl Terionepenaun

VensHas TEMIOEMKOCTE BEIISCTBRA.
KonuyecTBo TemnoTs! npu
Teruionepenaye. AauadbaTHbIi
mporecc

[IepBrlii 3aKOH TEPMOAUHAMUKHU U

05.12

07.12

12.12

14.12

19.12

21.12

26.12

29.12

11.01

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4fde

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

Bubnnoteka LOK
https://m.edsoo.ru/ff0c511e

Bubnnoteka LOK
https://m.edsoo.ru/ff0c511e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5c¢36

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5c¢36

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

34

35

36

37

38

39

40

41

42

43

€To IIPUMCHCHUE K U30IIpoucccamMm

Heo6paTiumocTsb mporeccoB B
npupoje. Bropoii 3akoH
TEPMOIUHAMUKU

[Ipunnun geiicteus u KIIJ[ rennosoit
MalIVHbI

Huxkn Kapuo u ero KITJ{

DKOJIOTHYECKHE TPOOIEMBI
TETUIOIHEPTETHKH

Oo6o06maromuit ypok «MomnekysipHas
¢uznka. OCHOBBI TEPMOJMHAMUKI

KonTponsHas paboTa mo Teme
«MonexynsipHas ¢puzuka. OCHOBBI
TEPMOJAUHAMUKID)

[TapooOpa3zoBaHue ¥ KOHICHCAIIHSL.
VcnapeHue u KuneHue

AOcooTHAs ¥ OTHOCHTEJIbHAS
BJIAJKHOCTh BO3/1yxa. HachlleHHbIN
nap

TBépnoe teno. Kpucramnuueckue u
amop(HBbIC Tena. AHU30TPOIIHS
CBOWCTB KpUCTAIUIOB. JKuakue
kpuctaybsl. CoBpeMEHHbIE
MaTepuabl

[InaBneHue u KpucTamIU3anusl.

VY nenpHas TEIO0Ta I1aBICHUS.
CyOnmumarust

16.01

18.01

23.01

25.01

30.01

01.02

06.02

08.02

13.02

15.02

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

Bubnnoteka LOK
https://m.edsoo.ru/ff0c600a

Bubnnoteka LOK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6510

bubmuoreka [[OK
https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

44

45

46

47

48

49

50

51

52

53

ypaBHeHI/Ie TEIUIOBOI0 OanaHca

DJIeKTpU3aIus Tel. DIEKTPUIECKHUI
3apsz. [IBa Buaa SJeKTPUUECKUX
3apsIoB

[IpoBOHUKHN, TUATEKTPUKHU U

MOJIYIPOBOIHUKH. 3aKOH COXPaHEHHUSI

AIIEKTPHUYECKOTO 3apsizia

B3aumopeiictBue 3apsioB. 3aKkoH
Kynona. To4yeuHslil 2eKTpUYECKUI
3apsan

Hanpsyk€HHOCTB 2JIEKTPUYECKOro
nostst. [IpuHDun cynepnosuuuu
AJIEKTPUYECKUX ToneH. JInnnn
HANPSKEHHOCTH

PaGota cun anekTpocTaTuyecKoro
noiida. [Torennman. Pa3zHocts
HOTEHIIUATIOB

[TpoBOTHHUKYN U AMDIICKTPUKH B
ANEKTPOCTATUYECKOM TIOJIE.
JlysnexkTpuueckasi IPOHUILIAEMOCTh

Onexrpoémkocts. Konnencarop

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJICHCATOpa. JHEpPrus
3apsHKEHHOTO KOHACHCATOpa

Jlaboparopnas padota "U3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

20.02

22.02

27.02

01.03

06.03

13.03

15.03

20.03

22.03

03.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6ced

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6100

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c72c0

Bubnnoteka LOK
https://m.edsoo.ru/ff0c72c0


https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

55

56

57

58

59

60

61

[TpuHIIMn AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBATIHLHOTO
amnmapara, CTpyWHOTO MPUHTEpA.
DneKTpocTaTHUecKas 3alluTa.
3azemiieHHE AJIEKTPOPUOOPOB

DJIEKTPUYECKUI TOK, YCIOBUS €0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. HanpsikeHnue.
Conporusnenue. 3akoH Oma it
y4acTKa Lenu

ITocnenoBarenbHOE, NapaIeNbHOE,
CMEIIaHHOE COeIMHEHHE
npoBoIHUKOB. JlabopaTtopHas paboTa
«M3yvyeHne cMenaHHoro COeIMHEHUs
PE3UCTOPOBY

PaboTa 1 MOIITHOCTH AJIEKTPHUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

3akon OMa 1st TOJTHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenune DJ1C ucTouHMKa TOKa U
€ro BHYTPEHHETO CONPOTUBICHUSD)

DneKTpOHHAas MPOBOJUMOCTb
TBEP/IBIX METAIJIOB. 3aBUCHUMOCTD
COIIPOTHBIICHUS] METAJIJIOB OT
TemrnepaTtypbl. CBEpXIPOBOIUMOCTD

DNEKTpUUECKU TOK B BAaKyyMe.
CBoliCTBa 3JIEKTPOHHBIX ITyYKOB

HOJ’IprOBOI{HI/IKI/I, HUX cOOCTBEHHAI U

0.5

0.5

05.04

10.04

12.04

17.04

19.04

24.04

26.04

03.05

Bubnnoteka LOK
https://m.edsoo.ru/ff0c72c0

Bubnnoteka LOK
https://m.edsoo.ru/ff0c72c0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

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

Bubnnoteka LOK
https://m.edsoo.ru/ff0c7ae0

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c7ae0

bubmuoreka [JOK


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

62

63

64

65

66

67

68

MpUMeCcHas MPOBOIAUMOCTh. CBOMCTBA

p—n-miepexoa.
[ToxynpoBoAHUKOBEIE IPUOOPHI
DNeKTpUYECKU TOK B pacTBOpax U
pacriaBax >JIeKTPOJIUTOB.
DNeKTPONUTHYECKas TUCCOIHALIHS.
DIIEKTPOJIN3

DNEeKTPUYECKU TOK B rasax.
CamMOoCTOSITeTbHBINA U
HECaMOCTOSTENBHBIA pa3psl.
Momnnus. [Tnazma

DnexTpuueckue npudopsl U
YCTPOWCTBA U UX MPAKTUYECKOE
npuMeHeHne. [IpaBuia TeXHUKH
0e3omacHOCTH

Oo6o0maromuit ypok
«OIJIEKTPOIMHAMUKA»

KonTtponbhas paboTa mo teme
«Qnekrpocraruka. [TocrosHHbIN
3JIEKTPUYECKUN TOK. TOKH B
Pa3IUYHBIX Cpeaax»

PezepBHblii ypok. KonTposibHas
pabora o Teme "DIeKTpoJuHaMHKa"
PesepBHbIit ypok. O600maromuii
ypok o TeMam 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

08.05

10.05

15.05

17.05

22.05

24.05

26.05

https://m.edsoo.ru/ff0c84ae

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

bubmuoreka [JOK
https://m.edsoo.ru/ff0c861fc

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8c56

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8f6¢



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIACC

Ne
n/n

Tema ypoka

ITocTossTHHBIE MArHUTHI K UX
B3auMO/ieiicTBHE. MarHuTHOE T10JIE.
Bekrop MarHuTHOM MHAYKUUH. JInHUK
MAarHUTHON UHIYKIIMH

MarsuTHO€ noJje IpOBOJHUKA C
TokoM. OnbIT Dpcrena.
B3aumopeicTBre NpOBOJHUKOB C
TOKOM

JlabopaTtopHnas pabota «M3yuenue
MarHUTHOTO TIOJISI KATYIIIKU C TOKOM)

JlelicTBME MAarHUTHOTO TTOJIST HA
MPOBOAHMK ¢ TokOM. Cuiia Amnepa.
JlaGopaTopHnas pabota
«HccnenoBanue neicTBUA
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM

JlericTBME MAarHUTHOTO TTOJIS HA
JBHKYIIYIOCS 3apSKEHHYIO YacTHILY.
Cuna Jlopenna. PaGoTa cuibl
Jlopenua

DnekTpoMarauTHas HHAYKIus. [loTok
BEKTOpa MarHuTHOM uHAYKIUU. DJC
WHAYKIUU. 3aKOH 3JIEKTPOMarHuTHOM

KoanuecTBo 4acoB

Bcero

KonTpoJsbHble
padoThI

IIpakTHyeckue
padoThI

Jlara
HU3yYeHUS

06.09

07.09

13.09

14.09

20.09

21.09

DJIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

bubmmorexa [JOK
https://m.edsoo0.ru/ff0c9778

but6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9ac0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

11

12

13

14

unaykuuu dapanes
JIaGopatopHas paboTa
«HccnenoBanue sIBJICHUS
3JIEKTPOMArHUTHON UHIYKITUNY

NunykTuBHOCTS. SIBIEHUE
camouHaykuu. JJ1C caMOMHIYKIUU.
DHeprusi MarHuTHOTO MOJIsi KaTYILIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue yCTpoucTBa U UX
IIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
JJIEKTPOMAarHUThl, IEKTPOJABUIaTEINb,
YCKOPHUTEIIX 3JIEMEHTAPHBIX YACTHII,
MHIyKLIHAOHHAs [1eYb

O6o6maromuii ypok « MarHuTHoe
noJie. DIeKTPOMarHuTHasI MHAYKIHS»

KonTponbhas pabora no teme
«MaramTHoe 1oJe.
DneKTpoMarHuTHasT WHIYKITUS

CB00OOIHBIC MEXaHHUECKUE
koseOaHus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHMYECKHX KOJICOaHUH.
[IpeBpamienue suepruu

JIaGopatopHas paboTa
«HccnenoBanne 3aBUCUMOCTH
Mepro/ia MaJibIX KojieOaHu# Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl TPy3a»

Konebarenbublit kKoHTYp. CBOOOIHBIE

27.09

28.09

04.10

05.10

11.10

12.10

18.10

19.10

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal 50

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

but6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

20

AJIEKTPOMAarHuTHbIE KoeOaHus B
UJealbHOM KoJieOaTeTbHOM KOHTYpE.
AHaNOTrUs MEXIy MEXaHUUYECKUMH U
ANEKTPOMArHUTHBIMU KOJeOaHUIMU

®opmyna Tomcona. 3akoH
COXpaHECHHS PHEPTUU B HCATHHOM
KoJieOaTeIbHOM KOHTYPE

[IpencraBnenue o 3aTyxarmmx
KoJieOaHusx. BeIHYyKIeHHbIE
MexXaHn4ecKue Kojiebanus. Pesonanc.
BriHY X 1€HHBIC 3JIEKTPOMArHUTHBIC
KoJieOaHus

Ilepemennsbiit Tok. CHHYCOUAIbHBIN
MEepEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKa. AMIIJIMTYTHOE U
JEUCTBYIOIIEE 3HAYCHUE CUJIBI TOKA U
HaIPSKEHUS

Tpancdopmarop. [IponusBoactso,
nepenaya v norpedieHue
JJIEKTPUYECKON SHEPTUN

YCTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE JJIEKTPUIECKOT0 3BOHKA,
reHepaTopa IMEPEMEHHOTO TOKaA,
JIMHUH DIIEKTpoIepesayd

DKOJIOTUYECKUE PUCKU TTPU
MPOU3BOACTBE JIEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
3JIEKTPOSHEPTUHU B MOBCETHEBHOM
KU3HU

25.10

26.10

08.11

09.11

15.11

16.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cbb86

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

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



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

21

22

23

24

25

26

27

28

29

30

MexaHuuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTb
pactpocTpaHeHus U JITTHHA BOJIHBI.
[TonepeuHsie U MPOAOIbHBIE BOTHBI

3Byk. CKOpoCTh 3ByKa. [ pOMKOCTh
3ByKa. BeicoTta ToHa. TemOp 3ByKa

DNEKTPOMarHUTHHIE BOJHBI, UX
CBOMCTBa U cKOpocCTh. [IIkana
ANEKTPOMAarHUTHBIX BOJIH

[IpuHuuUIBI pagnocBa3u U
TeneBuaeHus. Pa3Butue cpeacTs
cBA3u. Pagnonokanusa

Kontponbnas padota «Konebanus u
BOJTHBD»

[IpsimonrHENHOE pacpoOCTpaHEHHE
CBETa B OJJHOPOJHOM Cpeae.
Todeunslii HICTOYHUK cBeTa. JIyu
cBeTa

OtpaxeHnue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
M300paKe€HUI B IMJIOCKOM 3epKajie

[Ipenomnenue cera. [lonHoe
BHYTpeHHee oTpaxeHnue. lIpenenbHblil
YTOJI TOJHOTO BHYTPEHHETO
OTpaKEHUS

JlaboparopHas padota «/3mepenue
MOKa3aTess IPEJIOMIICHHS CTEKIIa»

JIunzel. [locTpoenune n300pa>keHuil B

22.11

23.11

29.11

30.11

06.12

07.12

13.12

14.12

20.12

27.12

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

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cccOc

bubmuorexa [JOK
https://m.edsoo.ru/ff0ccfe0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc618

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cd350

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd 716

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

but6mmoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

31

32

33

34

35

36

37

38

39

nuH3e. Popmylia TOHKOM JIMH3HI.
VYBenu4yeHue JUH3bI

JlaboparopHast paboTa
«HccnenoBanue CBOMCTB
M300pakKeHUH B JIMH3AX

Hucnepcus ceeta. ClI0KHBII COCTaB
6enoro ceera. L[Bet. JlabopaTopHas
pabota «Habmonenue aucnepcun
CBETa»

Nnrepdepentus creta. Judpaxims
cBeta. [{udpakinuonnas pemeérka

[TonepedHOCTh CBETOBBIX BOJIH.
[Tonsapuzanus cBera

Onrtuyeckre npuOOPHI U yCTPOUCTBA U
yCIIOBUS UX 0€30MaCHOr0 NPUMEHEHUS

I'panuipl MPUMEHUMOCTH
KJIacCU4eCKOor MexaHukH. IlocTymnarsl
CIIELUAJILHON TEOpUU
OTHOCHUTEIILHOCTH

OTHOCUTENHHOCTH OJHOBPEMEHHOCTH.
3ame/IeHre BPEMEHH U COKpAIlleHUE
JUINHBI

DHEPrusi 1 UMITYJIbC PEISATUBUCTCKOMN
yacTuilbl. CBS3b MAacChl C YHEPTUEH U
HUMITYJIbCOM. DHEPrusi MOKOs
KonTponbhas padora «OnrTuka.
OcHOBBI crielIMaIbHOM Teopun
OTHOCHUTEIIbHOCTH»

28.12

10.01

11.01

17.01

18.01

24.01

25.01

31.01

01.02

https://m.edsoo.ru/ffO0cddle

but6mmoreka [{OK
https://m.edsoo.ru/ff0ced22

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf02e

but6mmoreka [{OK
https://m.edsoo.ru/ff0cf862

but6mmoreka [{OK
https://m.edsoo.ru/ff0cfad42

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cfc68

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cf610



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
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

40

41

42

43

44

45

46

47

48

49

®otonsl. Dopmyna [Inanka. DHeprus
Y UMITYJIbC (POTOHA

OTKpbITHE U HCCIEA0BAHNE
dotorddekra. Onbiter A. T'.
CroneroBa

3akoHbl porodddexra. YpaBHeHne
Duinmreitna s Gotorddexra.
«Kpacnas rpanuna» gporosdppexra

Jasnenue cera. OnwiTh [1. H.
JleOeneBa. XuMuU4eCcKoe IeiicTBUE
CBETa

TexHuueckue ycTpoicTea u
MPaKTHYECKOE IPHMEHEHHE:
(dhoTOorMEMEHT, POTOAATUHK,
COJIHEYHas OaTapesi, CBeTOINOT

Pemrenue 3amau no reMe «9JI€MEHTEI
KBAaHTOBOW OITHKW)

Monens atoma TomcoHa. OTBITEL
Pesepdopra o paccessHuIO 0-9acTHII.
[LmaneTapHas MoJiesIb aTOMa

IToctynarter bopa

Wzny4enue u noriomeHue GoToHOB
IIpU IIEPEXOJE aTOMA C OJHOI'0 YPOBHS
SHEPIUM Ha Apyroul. Buasl criekTpos
BouHOBBIE cBOMCTBA yacTULl. BOIHBI
ne bpoitnsa. Kopnyckynsipao-
BOJIHOBOM yann3M. CloHTaHHOE U

07.02

08.02

14.02

15.02

21.02

22.02

28.02

01.03

07.03

14.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfel6

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cffc4

bubmuorexa [JOK
https://m.edsoo.ru/ff0d015¢e

but6mmoreka [JOK
https://m.edsoo.ru/ff0d04a6

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0302

bubmuorexa [JOK
https://m.edsoo.ru/ff0d091a

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

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

51

52

53

54

55

56

BBIHYXXKICHHOC U3TY4YCHUC

OTKpbITHE paInOAaKTUBHOCTU. OMBITHI

Pesepdopaa no onpenenenuo cocrasa

PAAOAKTUBHOI'O U3TTYyYCHUA

CgoiicTBa anbda-, 6era-, ramma-
u3ny4yeHus. BnusHue
PaMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DJEeKTPOHHBIN U MMO3UTPOHHBIHN OeTa-
pacnazn. I'aMma-usinydenue

DHeprus CBI31 HYKJIOHOB B SITPE.
SnepHbie peakuuu. SnepHbIi
peakrop. [Ipo6nemMsbl, mepcrneKTUBHI,
AKOJIOTUYECKUE ACIIEKTHI SIAEPHOMN
SHEPreTUKU

DnieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeTobl HAOMIOACHUS U
PErucTpalyy 3JI€MEHTAPHBIX YaCTHII.
Kpyrasiii cton «PyHnaMeHTalbHbIE
B3aUMOJICUCTBUS. ENUHCTBO
(U3HUECKOl KapTHHBI MHPAY

Bun 38é3nnoro Heda. Co3pesnus,
SIpPKUE 3BE31bl, IIJIAHETHI, UX BUIUMOE
nerkenne. ConHeyHas cCUCTeEMa

Counnite. ComHeuHass akTUBHOCTD.
Hctounuk sHeprun CosiHIa v 3BE311

15.03

21.03

22.03

04.04

05.04

11.04

12.04

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

but6mmoreka [{OK
https://m.edsoo.ru/ff0d1162

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



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

57

58

59

60

61

62

63

64

3BE311BI, UX OCHOBHEIE
XapaKTEPUCTUKH. 3BE3IbI TJIABHOM
MoclieIoBaTeIbHOCTU. BHYTpeHHEee
ctpoeHue 38&31. COBpeMEHHbIE
MPEACTaBICHUS O MPOUCXOKICHUU U
spoatonuu CoJIHIIA U 3BE3]

Mueunsiii [IyTe — Hama ["anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lanaktuke. ['anaktuku. YEpHpie
JBIPBI B Ipax rajJakTHK

Bcenennas. Pa3z0Oeranue rajakTHK.
Teopust bosbiioro B3peIiBa.
PenukToBoe nznyueHue.
MeTtaranakTuka

Hepemrennsie mpoOieMbl aCTPOHOMUHT

KonrtpomnbHas pabota «DneMeHTHI
aCTPOHOMMU U aCTPOPUIUKI

O6o0matomuii ypok. Poib dusuku n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTMYECKOM, COLIMATLHON U
ITUYECKOH cdepax AesTeTbHOCTH
YyeJIoBeKa

O6o0maromuii ypok. Pois u mecto
(U3MKH ¥ aCTPOHOMUHU B
COBPEMCHHOW HAYYHON KapTUHE MUPa

O606maromuii ypok. Poib
(dbuzmveckoit Teopuu B HOPMUPOBAHUHI
MpeACTaBiICHUH 0 pu3nyeckon
KapTHHE MHpa

18.04

19.04

25.04

26.04

02.05

03.05

16.05

17.05



O6o0matomuii ypok. Mecto
65 (bu3mvIecKol KapTUHBI MUPa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IPEJCTABICHUNA O IPUPOJIE

66 PesepBHBIil ypok. MarautHoe 1osie.
DNEeKTPOMarHuTHasI NHAYKIHS

PesepBubiit ypok. Ontuka. OCHOBBI
67 CHEMaIbHON Teopun
OTHOCHUTEJILHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 OneMEeHTHl aCTPOHOMUU U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

23.05

23.05

24.05

24.05

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

» dusuka, 10 kinace/ Mskumes I'.51., byxosues b.b., Corckuiit H.H. non
penakimueit [TapdpentreBoit H.A., AkunonepHoe o61ecTBo «M3marenbcTBo
«IIpocBemieHue»

» ®usuka, 11 kimace/ Msaxumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penakiueit [lapdentoeBoii H.A., AkimonepHoe o6miecTBo «M3marenscTBo
«IIpocseuenue»

» Gusuka / Kacesanos B.A., O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«JIPODA»; AknnonepHoe odiectBo «M3narensctBo «IIpocserienue»

» dusuka, 11 kimace/ benara B.B., JlomauenkoB U.A., [Tane6parnes FO.A.,
AxtmonepHoe o6miectBo «M3marenscrBo «lIpocBemenue»

» ®msuka, 11 kmace/ I'enpenmreiin J1.3., bymaroBa A.A., Kopamnses 1. H.,
Komkuna A.B., O6uiecTBo ¢ orpannueHHO# oTBeTcTBeHHOCThI0 « BUHOM.
JlabopaTopus 3HaHUI»; AKIIMOHEpHOE 001ecTBO «M3aaTenbeTBO
«IIpocBemieHue»

» dusuka, 11 kirace/ Uzeprun 3.T., O01mecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «PyCCKOE CIIOBO - YUCOHHK
» Guzuka, 11 kinacc/ KacesinoB B.A., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODA»; AxunonepHoe oomectBo «3naTtenscTBo
«IIpocseuenue»

Msxume, CTOLKUA



METOJIUYECKHUE MATEPUAJIBI J1JIs1 YYUTEJIA

» dusuka, 10 kinace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penakuueii [TapdentoeBoit H.A., AkuronepHoe o6mectBo «M3narenscTBo
«IIpocsemieHue»

» ®msuka, 11 kimace/ Msaxumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penakuueii [lappentoeBoit H.A., Akunonepnoe o6mectBo «M3maareascTBo
«IIpocseuenue»

» dusuka / Kacesanos B.A., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AknonepHoe odiectBo «M3aarenscTBo «IIpocserienue»

» dusuka, 11 kimace/ benara B.B., JlomauenkoB U.A., [Tane6parnes FO.A.,
AxuuonepHoe obiectBo «M3aarensctBo «lIpocBenienue»

» ®msuka, 11 kmace/ I'enpenmreiin J1.3., bymaroBa A.A., Kopamises 1. H.,
Komkuna A.B., OGuiecTBo ¢ orpannueHHo# oTBeTcTBeHHOCThI0 « BUHOM.
JlaGopartopus 3HaHUI»; AKIIMOHEpHOE 0011ecTBO «M31aTenscTBO
«ITpocserienue»

» dusuka, 11 xrace/ Uzeprun 3.T., O0mecTBO ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO «Pycckoe CI0BO - yICOHUKY

» Guzuka, 11 kinace/ KacesinoB B.A., O611ecTBO ¢ OrpaHUUYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkimonepHoe odmiecTBo «M3aaTenbcTBO
«IIpocseuienue»

MsxumeB, CTOLKUA



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

1. }nBas ¢dum3mKa: obyyatowasa nporpamma. http://www.int-edu.ru/soft/fiz.html

2.YpOKK GpU3nKM ¢ ucnonbsosaHmem UHTepHeTa. http://www.phizinter.chat.ru/
3.®usmka.ru. http://www.fizika.ru/
4. dusunka: Konnekuma onbiToB. http://experiment.edu.ru/
5. ®13MKa: 3NEKTPOHHAA KONNEKLMA ONbITOB.
http://www.school.edu.ru/projects/physicexp
6. https://resh.edu.ru/
7. https://infourok.ru/
8. https://multiurok.ru/
9. https://nsportal.ru/

10. http://www.myshared.rus


http://www.int-edu.ru/soft/fiz.html
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