YHULIUTIAJIEHOE OIO/IKETHOE 00111e00pa3oBaTebHOE YUpeKICHUE
«Cpennsist o0ieoopazoBarenbHast mkona Ne6y 1. bpsincka

AHHOTAILIUS

K paboueil mporpamMmMe yueoHOro npeamMera « Du3nukar

Pabouas mporpamMma 1o ¢u3uMke Ha YpPOBHE CpeIHEro o0Iiero obdpa3zoBaHUs
(0a30BBIA ypOBEHb HM3YYECHHS TMPEIMETa) COCTABJICHA HAa OCHOBE TIOJIOKCHHH H
TpeOOBaHUII K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTeNbHOM MMPOrpaMMBl,
npejcTaBieHHbIX B denepanbHOM TOCyIapCTBEHHOM O0pa30BaTEIbHOM CTaHIAPTE
cpennero obmero ob6pazoBanusi (PI'OC COO), a takxke ¢ ydy€roM (enepaibHOR
paboueil mporpammel BocnuTanusi U KoHnenuuu npenojaBanusi y4eOHOTO MpeamMeTa
«duzuka» B oOpazoBarenbHbIX  opranuzamusax  Poccuiickoir ~ Depepariuuy,
peanu3yIIMX OCHOBHBIE 0011Ie00pa3oBaTEIbHbIE TPOTPAMMBL.

Conepxxanune IlporpamMmbl HampaBieHO Ha (OPMHPOBAHHUE €CTECTBEHHO-
Hay4YHOM KapTuWHbI Mupa ydaunmxcs 10—I11 kmaccoB npu oOydeHUMM UX (PU3HMKE Ha
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOro mnoaxona. IIporpamma
cootBeTcTByeT TpeboBanusiMm @OI'OC COO K MIaHUPYEeMbIM JIMYHOCTHBIM,
OpEeIMETHbIM U METaNpeAMETHBIM pe3yibTaTaM OOyYeHHs, a TaKKe YUHUTHIBAET
HEOOXOJUMOCTh pPEaTU3alliid MEXKIPEAMETHbIX CBA3€H (U3UKU C ECTECTBEHHO-
HAyYHBIMU Y4€OHBIMH MPEIMETAMHU.

Crep>KHEBBIMU DJIEMEHTAMU Kypca (QU3UKU CpeAHEW IIKOJbI SBISAIOTCA
¢uznyeckue Tteopuu ((GOpMUPOBAHME TMPEACTABICHUN O CTPYKTYpE NOCTPOEHUs
(bu3nuecKkoil Teopuu, poiu GyHIAMEHTAIBHBIX 32aKOHOB U MIPUHIUIIOB B COBPEMEHHBIX
NPEACTABICHUSX O MPUPOAE, TPAHULAX HPUMEHUMOCTH TEOpPUM, ISl OMHUCAHMS
€CTECTBEHHO-HAYYHBIX SIBJICHUI U TIPOLIECCOB).

B cootBerctBrn ¢ ®I'OC COO duzuka sBnsiercs 00s3aTebHbIM IPEIMETOM Ha
YpOBHE cpenHero oomero oOpas3oBanus. JlaHHas mnporpaMma mpeaycMaTpuBaeT
n3yueHue Gpusnuku Ha 6a30BOM ypoBHE B 00hEMe 136 vacoB 3a Ba rojga oOydeHHUs 1o
2 gaca B Hegemro B 10 u 11 kiaccos.

PabGouass mporpamMma oOCyXkJ€Ha M TpPHUHATA PEIIEHUEM IeIaroru4eckoro

COBETa, CorjjacoBaHa 3aMECTHUTENIEM IUPEKTOpa Mo yueOHO-BOCIHUTATENbHON padoTe
Y YTBEPKJAEHA JUPEKTOPOM IIKOJIBI.

Hara: 30.08.2023
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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpPOBHS Ha ypPOBHE CpEAHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHON mporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Ttakxke c¢ y4€toM eaepaibHON pabouell MporpamMmbl BOCHHUTAHUS U
KOHLICTIIMK TpenojaBaHus ydyeOHoro npeamera «®dusmka» B 00pa3oBaTEIbHBIX
Opra”Hu3alusIX Poccuniickon denepanun, peAU3YIOIIUX OCHOBHBIE
oOpazoBarebHbIE POTPAMMBI.

Copnepxanue mnporpamMmbl MO (GU3MKE HAMpaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mwupa oOydaromuxcs 10-11 xmaccoB mpu
o0yueHun ux (u3uke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-IEATEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpPEJAMETHBIM pE3yJbTaTaM
oOy4eHHs, a Tak)K€ YUYUTHIBAET HEOOXOIUMOCTh peaTu3allid MEXIPEIMETHBIX
CBA3€H (PUBHKM C €CTECTBEHHO-Hay4YHbIMH Yy4e€OHbIMU TNpenMeramu. B Hel
ONPENENSIIOTCA OCHOBHBIE LIENM M3Y4YeHUs (PUM3UKHA HAa YPOBHE CPEIHEr0o OOILIEro
oOpa3oBaHus, TUTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3HUKHU: JIMYHOCTHBIE,
MeTanpeIMEeTHBIC, MPeIMETHBIC (Ha 0a30BOM ypPOBHE).

[Iporpamma no (u3uKe BKIIOYAET:

e INTAHUPYEMBIC PE3YJIbTaThl OCBOCHUS Kypca (U3HKK Ha 0a30BOM ypOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YJIbTATHI IO TOJaM 00yUYEHUS;

e coJiepKaHue yueoHoro npeameta « Dusukay 1o rogaM o0ydeHHUs.

duzrka Kak Hayka O Haubojee OOIMX 3aKOHAaX MPHUPObI, BHICTYIMAas B
KauecTBe y4eOHOro MpeAaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUi 00 okpy:xatorieM mupe. LIIkonbHbIN Kype PU3UKN — CUCTEMOOOPA3yIOTUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MMOCKOIBKY (PU3MUECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHUM, HM3y4aeMbIX XHUMHUEH, OHMOJIOTHEH,
busuyeckorr reorpadueir U actpoHomuen. Vcnonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  ONpeAeNseT Xapakrep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMM B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TMOJYYEHHS] HOBBIX MAaTEpPHAJOB C 3a/JlaHHBIMU CBOMCTBAMHM WU JPYTHUX.
N3yuenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIaJg B (DOPMUPOBAHHME €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpa oOydarmmxcs, B (GOPMUPOBAHUE YMEHUN HPUMEHSTH
HAy4YHbI METO]I TO3HAHUS NP BHINOJHEHUN UMHU YUEOHBIX UCCIIEIOBAHUN.

B ocHoBy Kypca ¢usukm i YPOBHS CpPEIHEro o0OmIero oOpa3oBaHUs
MOJOXKEH pSl HJEH, KOTOpbIE MOXHO pAacCMaTpUBaTh KaK MPUHLUIBI €ro
OCTPOEHHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEM KypcC SBISETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pa3/enoB (U3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B coOTBETCTBUM C HEMl MaTepuan Kypca (U3HKH
o0beqMHEH BOKPYr (U3MUECKHMX Teopuid. Bemymmm B Kypce SIBISETCS
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MATE€pUH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeAnosiaraeéT HCHOJIb30BAHHUE
T'YMaHUTAPHOTO TOTCHIMATa (PU3NYECKON HAYKW, OCMBICICHUE CBS3U Pa3BUTHSA
bu3uKku Cc pa3BUTHEM OOIIECTBa, a TakkKe C  MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U HKOJIOTHYECKUMU ITpoOieMamu.

Hoess  npuxnaonoti  uanpaenennocmu. Kypc ¢dusuku mpeamnosaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYECKHUX TMPHUIOKESHUN
M3YYCHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs TOCPEJCTBOM BBEICHUS DJIEMEHTOB
coliepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKke OOCYXICHHSI
po0JIeM palOHAIBHOTO MPUPOAOIIOIB30BAHUS U SKOJIOTHYECKON 0€30MaCHOCTH.

CTepKHEBBIMHU DJIEMEHTAMHU Kypca (U3MKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu (hopmMupoBaHHE TPEACTABICHUNA O
CTPYKTYpe MOCTpOCHHS (U3UUECKOM TEOpHUH, PoJii (PyHIaMEHTAIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX  TPEICTAaBICHUAX O TMPUPOJE, TpaHUIaAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHCAHHWS CCTCCTBEHHO-HAYYHBIX SBICHUA W
IIPOIICCCOB).

CucTeMHO-AeSTENHbHOCTHBIN TOJIX0/T B Kypce (DU3UKU peann3yeTcs: Mpexke
BCEro 3a CUET OpraHU3allid IKCIEPUMEHTATBHOU ACSATEIBHOCTH OOYYarOIIMXCH.
Jlns  6a3oBOoro ypoBHS Kypca (PU3UKH — OTO MCIOJB30BAHUE CHUCTEMBI
(pPOHTATBHBIX KPAaTKOBPEMEHHBIX JSKCIEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke oObeIUHEHBI B OOMIUN CHUCOK YUYEHHYECKHX
MpaKkTUYECKUX padoT. BrimeneHne B ykazaHHOM MEpedHE JIabopaTOpHBIX padoT,
NPOBOJUMBIX IS KOHTPOJS ©  OICHKH, OCYIICCTBIISICTCS  YYaCTHHUKAMHU
0o0pa3oBaTEIBLHOIO Mpollecca HUCXOAsl M3 OCOOEHHOCTEW TIUIAHUPOBAHUS W
ocHamleHust kabuHera @usuku. Ilpu »>TOoM obecneuynBaeTcss OBJAJICHUE
OoOyJaronmMMuUCss yMEHUSMU TPOBOJUTH KOCBEHHBIC HM3MEPEHUS, HCCIEIOBaHUS
3aBUCUMOCTEH (U3MYECKUX BEJIMYMH ¥ TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
PEIJI0KEHHBIX TUIIOTES.

bonbmoe BHMMaHWE YIENSETCS PEIMICHUIO PACYETHBIX W KAdYeCTBEHHBIX
3anay. Ilpu 3TOM U1 pacd€THBIX 3a/ad MPUOPUTETOM SIBJIAIOTCS 3aJa4M C SIBHO
3a/1aHHOM (PU3UYECKOIN MOJIETBIO, MTO3BOJISIONINE IPUMEHATh U3yUEHHBIE 3aKOHbI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasleia Kypca, TaK U HUHTETpUpPys 3HAHHUS U3
pasHbIX pa3zaenoB. [Jig KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SIBIISIOTCA 3aJlaHUS Ha
0o0OBsCHEHHE TpOTEeKaHUsl (U3MYECKUX SBJICHUM W TPOLIECCOB B OKPY’KAIOIIEH
KU3HU, TpeOyrolue BbhIOOpa (U3MYECKONM MOJEHM Il CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu DPI'OC COO k MarepuanbHO-
TEXHHUYECKOMY oOecledeHnio y4eOHOro rmpoiiecca 0a30BBIi YpPOBEHb Kypca
(GU3UKK HA YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOJDKEH U3Y4aThCs B YCIOBHSIX
IpEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBUSX HMHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIrO LMKiIa. B kabunere (pu3MKu JOKHO OBITH
HeoOxoauMoe JabopatopHoe 00OpYyAOBaHHUE [UIsl BBINOJHEHMSI YKa3aHHBIX B
nporpaMMe Mo (U3MKe YIYCHHMUECKUX MPAKTUYECKUX padOoT U JAEMOHCTPALMOHHOE
000opyI0BaHUE.

JeMoHcTpanioHHoe o0OopynoBaHue (GOpPMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHON JOCTaTOYHOCTH W 00ECIeYMBAET TOCTAHOBKY
MEPEYUCICHHBIX B TMpOrpaMMe MO (QHU3UKE KIIOYEBBIX JAEMOHCTPAUNA IS
WCCIICIOBAaHMUS  M3Y4YaeMbIX  SIBICHHM W  MPOLECCOB, HOMIUPUYECKUX U
GbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHUM.

JlabopaTopHoe 00OpymOBaHME Ui YYCHMUECKHX MPAKTUYECKUX padoT
(dopMupyercss B BHJIE€ TEMaTHYECKMX KOMILJIEKTOB U oOecreuuBaeTcs B pacuére
OTHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUICKTHI
na0opaTopHOrO 000pPYyAOBaHUS JOJDKHBI OBITh TIOCTPOEHBI Ha KOMIUJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE ITU(DPOBBIX JTAOOpATOPHi.

OCHOBHBIMM LIENIAMH U3y4YeHUs (PU3UKU B 001IEM 00pPa30BAHUU SBIISFOTCS:

e popMHupoBaHUE HHTEpeca M CTPEMJICHHS OOy4aloUMXcsi K HAyYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE TIPEJCTABICHUN O HAYYHOM METOJE MO3HaHUs M (POpMHUpOBaHUE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

« popMHUpoOBaHNE HAyYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHHUs] OCHOB
CTpOeHUs MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e bopmupoBaHue yMeHUH OOBSICHATH SIBJICHHS C  HMCIOJIH30BAaHHEM
bu3NYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

e popMUpOBaHUE TMPEACTABICHUM O pONM (PUIMKU JUIsI PAa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne 3TuX 1efield 00ecrneurnBaeTcsl peleHueM CIEeNyIoluX 3a1ad B

npoliecce u3ydeHus Kypca (pU3nMKu Ha YpOBHE CpeIHEro o01ero 0opa3oBaHus:



e MPUOOPETEHNE CUCTEMbI 3HAHUU 00 OOIUX (PU3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYas MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY U DJIEMEHTHI acTPO(DHU3UKH;

e popMupoBaHUE yMEHUW TNPUMEHATh TCOPETUUYCCKUE 3HAHUA  JUIA
OOBsICHEHHUST (PU3WYECKUX SBICHUW B TIPUPOAE € IS TPHHITHS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

¢ OCBOGHHE CIIOCOOOB pEHICHUS pPa3jIMYHbIX 3a]ad C SBHO 3aJIaHHOMN
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3anue GU3NYECKON MO, aIeKBAaTHON yCIIOBUSM 3a1a4H;

e IOHMUMAaHWE (PU3NUYECKHX OCHOB W TPHUHITUIIOB JCHCTBUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSAHUS HA OKPY>KAOIIYIO
cpeay,

¢ OBJIQJICHUE METOJaMU CaMOCTOATEIHHOTO TUIAHUPOBAHUSA W TPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHaIW3a W HMHTEpIpeTanuu UHGOpMaIH,
OIpEeENICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCJIOBHM JJIsl Pa3BUTUS yMEHUN TPOEKTHO-MUCCIIEI0BATEIbCKOM,
TBOPYECKOH 1€ATEIBHOCTH.

Ha wuzyuenue ¢usuku (06a30BbliI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEero
oOpazoBanust otBoautcs 136 gacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIENIO), B
11 knacce — 68 yacoB (2 yaca B HeJIEJIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3MKE TEpeueHb JTabOpaTOPHBIX U
MPAKTUYECKUX padoT SBISIETCS PEKOMEHIIOBAaHHBIM, YYHUTENb JeJaeT BHIOOD
MPOBEACHHS J1a0OpPaTOPHBIX pPabOT M OMBITOB € YYETOM HMHIAWBHUIYATbHBIX
0COOEHHOCTEH 00yUaroImuxcs.



COAEPKAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbl HAYYHOT'0 MO3HAHUSA

®dusnka — Hayka o mpupone. HaydHble METOIBI NMO3HAHMS OKPYKarOLIEro
mupa. Ponp dskcmepuMmeHTa M TEOpUHM B IPOLECCE ITO3HAHUSA IIPUPOJBI.
DKCIEpUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SIBICHUW W TpoleccoB. HaydHble THMOTE3bI.
@u3znyecKkre 3aKOHbl U TEOpHUH. ['paHULIBI MPUMEHUMOCTH (PUBHUYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponp u Mecto Qu3uku B GOpMUPOBAHUU COBPEMEHHOM HAy4YHOH KapTHHbI
MHPA, B IPAKTUYECKOU EATENBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble U UUQPPOBBIE H3MEPUTENbHBIE MTPHOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXaHMYECKOTO JBIKCHUSI.
Cucrema orcuéra. Tpaekropus.

[Tepemernienue, CKOpocTh (CpemHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTH) H
YCKOPEHHUE MaTepUaJbHOM TOUYKHM, HUX MPOEKIMU Ha OCU CHCTEMBI KOOPIWHAT.
CroxeHue nepeMenieHnil U CJI0)KeHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPsSMOJIMHEHOE nBmKeHue. [ 'paduxu
3aBUCHUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U IEepEeMEIICHUs
MaTepUaIbHOW TOYKH OT BPEMEHHU.

CBoboaHOe nmageHue. Y CKopeHrue CBOOOHOTO NaCHUsI.

KpuBonuHnentHoe  nBukeHue. JIBWKEeHHME  MAaTEpUAIbHOM  TOYKHA IO
OKPYXHOCTH C IIOCTOSIHHOM MO MOYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JTUHENHAA
ckopocTh. [lepuoa u yactora obpaienus. LlenTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH)KEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MTepeJayn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMATHYECKUX XapaKTePUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue ABMKEHUH C UCIIOJIH30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue aBuxeHus: tena, OpPOMIEHHOTO MOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOHOTO MaieHHUs.

Hanpagiienue cCkopocTy npu JBUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, 1abopamopuvie padbomul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUS C LEJBbIO OMPEICICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOLICHUSI MEXAY IIyTAMH, MPOWUJICHHBIMUA TEIOM 3a
NOCJEN0BATEbHBIE PABHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydenne NBUKEHUS IApUKa B BI3KOU KUAKOCTH.

N3yuenue nBxeHUs TeIa, OpOIEHHOTO TOPU30HTATIBHO.

Tema 2. lunamuxa

[Ipuanun  otHocutensHOCcTH  l'anmmnes.  Ilepeeii  3akoH  Hbrotona.
NnepuuanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpuniun cynepnosunuu cwi. Bropoit 3akoH HeroToHa
IUIsl MaTepuanbHOM Touku. TpeTuit 3akoH HproToHA 1Sl MaTepUaibHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (okosi, CKoyibxeHus1, kauenus ). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cuiia TpeHus nokos. Koadgduiment tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHoE U BpamaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MoOMEHT cuilbl OTHOCUTENBHO OCH BpameHus. llnedo cunel. YcnoBud
paBHOBECUS TBEPIOIO TEIIA.

TexHn4eckue yCTpPOWCTBA M IIPAKTUYECKOE NPUMEHEHHE: NOAIIUITHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHune nHepIuu.

CpaBHeHUE Macc B3aUMOIEHCTBYIOIIUX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT J€(pOpPMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUSI.

Y cioBus paBHOBeCHS TBEPAOTO Tena. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydenue aBmxeHus OpycKa Mo HAaKJIOHHOW MIIOCKOCTH.



HccnenoBanre 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAIONIMX B IMPYKUHE U
PE3MHOBOM 00pa3iie, OT ux aedopmaiuu.

HccnenoBanne ycinoBH pPaBHOBECHS TBEPAOrO TeEJIA, HUMEIOLIETO OCh
BpAIlCHHUS.

Tema 3. 3aKoHbl COXpaHeHUA 6 MEXAHUKE

NMiynbc MarepuaabHOM TOYKH (Te€da), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NmMnynbc cWiibl M1 MU3MEHEHUE HUMITYJbCa Tela. 3aKOH COXPAHEHHS HMMITYJbCa.
PeakTuBHOE NBUKEHUE.

PabGora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. Teopema 00 HU3MEHEHUU
KUHETUYECKOU YHEPTUHU.

[TorennumanbHas DHEPIusl. ITorennuanbHas JHEprus YIIPYTO
nedhopMUpoBaHHON  TIpy>kuHBI.  [loTeHnmanbHas 2Heprusi Tena  BOJU3H
MOBEPXHOCTH 3€MJIH.

[loreHnuanbHple W HENOTCHUUAJIBHBIE  CHUIJIBIL. CBsizb  paboOTHI
HEMOTEHIHAIBHBIX CHUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHUU CUCTEMBI TEJ.
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPIUHU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4ecknue yCTpOWCTBA M IPAKTUUYECKOE NMPUMEHEHHUE: BOJOMET, KOIED,
IIPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[Tepexo MOTEHIIUATBEHOM YHEPTUN B KHHETUYECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsl

N3yuenue abCOMOTHO HEYTPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanre CBA3U pabOTHI CUIIBI ¢ M3MEHEHHEM MEXaHUYECKOW SHEpTruu
TeJIa HA IPUMEPE PACTSIKEHUS PE3UHOBOTO XKI'yTa.

Paznen 3. MoJiekyasipHas Gpu3uKka 4 TepMOAUHAMMKA

Tema 1. Ocnogbl MoneKynapHo-KuHemu4eckoil meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. uddysus. Xapakrep ABIKCHHUS U
B3aMMOJECUCTBUSA YACTUI[ BellecTBa. MoOJEnu CTPOEHHS Ta30B, JKUIAKOCTEHM U
TBEPJIBIX TE U 00BSICHEHWE CBOMCTB BeIllECTBa HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepbl MoJieky1. KonnuectBo BemectBa. [ToctosinHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u €€ msmepenue. lllkana Temmeparyp
[enbscus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HICANbHOro rasa. AOCOJIOTHas TeMIeparypa Kak Mepa
CpelHel KHUHETUYECKOW HSHEpPruM TEIJIOBOrO JBMXKEHHUs dactull rasza. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akonbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH JlanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BelecTBa. ['paduueckoe MpencTaBiIeHHE M30MPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHWE BellecTBa, (ororpaduun
MOJIEKYJI OPraHUYECKUX COETUHEHHM.

OmnpiThl 0 AUGGY3UH KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogensb onbita LlTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYIIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHSI.

Monens, niutocTpupyomias Ipupoay AaBICHUS Ta3a Ha CTEHKU COCYa.

OnbIThl, WUIIOCTPUPYIOIIUME YPAaBHEHHUE COCTOSIHUS HACAIBHOTO rasa,
M30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopvie pabomul

OmnpeneneHnue Macchl BO3/yXa B KJIIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHUM
00bEMa KOMHATHI, JABJICHUS M TEMIIEPATyphl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXIY NTapaMeTPaMH COCTOSIHUSI Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOuUHaAMUKU

TepMoanHamMuueckass cucrema. BHYTpeHHssI SHEpPrus TEPMOJIUHAMUYECKOU
CUCTEMBI U ciocoObl e€ n3meHeHus. KonnuectBo temnorsl u padora. BHyTpeHHss
SHEPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMSI, U3ITyUYeHUE. Y IeTibHAsl TEIIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[Tonsitue 006 aauabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHre TepBOTro 3aKOHA TEPMOJMHAMHMKHU K H3omponeccaM. ['paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoamHamuku. HeoOpaTuMocTh TPOIIECCOB B MPHUPOJIE.

TenoBble MamuHbl. [IpUHIKIBI AEHCTBUS TEMJIOBBIX MAIIUH.
[IpeoOpa3oBanus SHEpPruu B TEIUIOBBIX MamuHaX. Koad¢uiueHT mone3Horo
nerctBug TteroBoil mammHbl. [Hukn KapHo u ero kosd@uimeHT mosie3HOro
JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbl TETUIOIHEPTETUKH.



TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHWE: JIBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKM TOJ JEWCTBHEM CXKATOTO BO3JyXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUICOIEMOHCTpAIIHS).

W3meHeHne BHYTpEeHHEN S3HEPTUu (TeMIIepaTypbl) Tella Mpyu Teruionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUTATENSl BHYTPEHHETO CTOPaHUS, PEAKTUBHOIO
JIBUTATEJIA.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomsi

N3mepeHne yaenbHON TEIIOEMKOCTH.

Tema 3. Aepecamusie cocmoanusn eeuiecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOGCONIOTHAA U
OTHOCHUTENbHAS BJIAXHOCTh BO3Ayxa. HacelllleHHBIA mnap. YaelbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIEPATYpPhl KUTICHUSI OT AaBJICHUS.

TBépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaimioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTaJUIU3anus. Y ieJibHas TerjioTa miasneHus. Cyomumanusi.

YpaBHeHue TeniaoBoro Oanaxca.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUS COBPEMEHHBIX MaTEpUajoB, B
TOM YHUCJIE HAHOMATEpPHUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenuve nmpu NoHMXEHHOM JIaBJICHUMU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmronenrie HarpeBaHus M MIABJICHUS KPUCTAJTMYECKOTO BEIIECTRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckui sxcnepumenm, 1abopamopusie padbomul

N3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXaA.

Pa3znen 4. DnekTpoauHAMHUKA
Tema 1. dnekmpocmamuka
OnexTpuzanus Tel. OJeKTpUuecKuid 3apsn. J[Ba BHa 3IIEKTPUYECKHUX
3apAnoB. IIpOBOOHMKH, OUANEKTPUKMA W TOJYNPOBOJHUKH. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsja.
BsaumopaeiictBue 3apanoB. 3akoH KyiioHa. TodeuyHbIi 2IEKTPUUECKUI 3apsi.
Onextpuyeckoe nose. Hanpspk€HHOCTD anekTpudeckoro mostst. ITpuHiun



CYyNEPHO3ULHNH DNEKTPUUYECKUX Toyieil. JIMHMKM HanpsEHHOCTU SJIEKTPUYECKOTO
HOJISL.

PaGora cmm  amekTpocratmdyeckoro  moisisa.  Ilorenmuman.  PasHocTh
NOTEHUUANOB. [IpOBOOHUKM M JAMDJIEKTPUKH B DIIEKTPOCTATUYECKOM MOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DaeKTpoEMKOCTh IIIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCAaTopa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOI,
ANEKTPOMETpP, DSJEKTPOCTATHUYECKasl 3alluTa, 3a3€MIICHHE JJIEKTPOIPUOOpPOB,
KOHJICHCATOp, KOMUPOBAJIBHBIN anmnapar, CTPYWHBIA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ IPUHLIUII AEHCTBUS DIEKTPOMETPA.

B3auMozencTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

IIpOBOTHUKH B 3JIEKTPOCTATHUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIA3IIEKTPUKY B 3JIEKTPOCTATUUECKOM I1OJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTOpa OT IUIOLIAIN
IJIACTUH, PACCTOSHUS MEXIY HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KEHHOTO KOHJEHCATOPa.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomsi

M3mepeHne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstit 3nexkmpuyeckuit mok. Toku ¢ paznuunsix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAaHMS JJIEKTPHUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma Jy1st ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIICHUE. Y IEIBHOE CONPOTUBIIEHUE BELIECTBA.
ITocnenoBarenbHOE, NapAILIEIbHOE, CMELIAHHOE COEINHEHUE IPOBOJHUKOB.

PabGora onektpuueckoro Toka. 3akoH JDxoyns—Jlenua. MoiHOCTb
AIEKTPUYECKOT0 TOKA.

DIIEKTPOIBUKYILAS CUJIA U BHYTPEHHEE CONPOTHUBIIEHUE NCTOYHUKA TOKA.
3akon OMa 17151 TOJTHOM (3aMKHYTOM) 2JIeKTpudeckoi 1enu. KopoTkoe 3aMbIkaHUeE.

OJIEKTpOHHAasT ~ IPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMITEpaTypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuYecKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynmpoBOJHUKH. CobOcTBeHHas 151 MPUMECHAS  MPOBOJUMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexoa. [TomynpoBoiHUKOBEIE TPHUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  paciuiaBax  d3JIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS] JUCCOLMALMS. DIEKTPOIIH3.



OnekTpuyeckuid TOK B rasax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psan. Monuus. [Inazma.

TexHuueckue yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKa, OAJIEKTpOHArpeBaTelIbHbIE IPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA JAUOJ,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIIN TNO/I, TaJbBAaHUKA.

Jlemoncmpayuu

N3mepenne cruiibpl TOKa U HAIPSKEHHUS.

3aBUCUMOCTD COIPOTHUBJICHHS] IMJIMHIAPUUECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIAU TIOTIEPEYHOr0 CEUYEHUS U MaTepuaa.

CMmeliaHHOE COeTMHEHNE TPOBOAHUKOB.

[Ipsmoe wu3MepeHue dIeKTpOABMXKYLIEH cwibl. KopoTkoe 3aMblkaHue
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE AJIEKTPOJIUTOB.

W ckpoBoii pa3psii 1 IPOBOAMMOCTB BO3yXaA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

N3yuyeHue CMEIIaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 37eKTpOABMKYILEH CHIIbI UCTOYHMKA TOKA UM €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenue snekrponusa.

MexnpeaMeTHbie CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kiacce OoCyIIecTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMHM MaTE€MaTHKH,
OMONIOTHH, XUMUH, Teorpa(uu U TEXHOJIOTHH.

Meowcnpeomemnvie nonsmusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4YHOTO
NO3HAHUA: SIBJIEHWE, Hay4YHbIA (akT, rumnoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, SKCIIEPUMEHT, MOJCIUPOBAHHE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHMH, JuHEHHas QyHKUus,
napabona, runepbosia, UX rpa@uKd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanndyeckoe IBWKEHUE B >KMBOW mpupoze, auddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIAauH, TEIJIOBOE PaBHOBECHE),
ANIEKTPUYECKHUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUIKOCTEN U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JEKTPOJIUTUYECKAS IAUCCOLMALINS,
rajbBaHHKA.

I'eoepaghus: BIaxXxHOCTb BO3lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOIb30BAHUEM MEXAaHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJIIMIIHUKH, WCIOJIb30BAaHUE 3aKOHA COXpPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JIpyrue), JBUTATENIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOMUILHUK, KOHIUIIUOHED, TEXHOJIOTHH
MOJTYYEHHUS] COBPEMEHHBIX MATEpHAIIOB, B TOM YKCJI€ HaHOMATepHaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBI IPUHTED, ANEKTPOHArPEBaTEIbHbBIC puoOOPHI,
ANEKTPOOCBETUTEbHBIE MPUOOPHI, raJIbBAHUKA.

11 KJIACC

Pa3znen 4. DnekTpoauHAMUKA

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMoneicTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MaruutHoe mnone. Bektop MarHuTtHOM wuWHAyKuuMH. IIpuHImMn cynepno3uuuu
MAarHUTHBIX MoJied. JIMHMKM MarHuTHOM WMHAYKIWU. KapThHa JUHWUNA MarHuTHOM
WHJTYKIIMH TIOJIsI TOCTOSIHHBIX MarHUTOB.

MarauTHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUH WHIYKUIHAH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO TMPOBOJHHUKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MIPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBue nNpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOJlyJib U HalnpaBiieHUE. J[BUKEHHE 3apSKEHHOW YaCTHILIbI
B OJHOPOJHOM MarHuTHOM mojie. Pabora cuisl Jlopenna.

SlBnenue 3neKTpOMarHuTHOW WHAYKUWH. [lOTOK BEKTOpa MAarHUTHOM
WHIYKIWAHA. OJIEKTPOABIKYILAS CWJIA HWHIAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW
nHaykuuu Papajes.

BuxpeBoe nsnexkTpuyeckoe IMoje. DIEKTPOABWKYILAS CHIa WHAYKUIAU B
MIPOBOJIHUKE, IBUKYIIEMCS TOCTYIATEIBHO B OTHOPOJTHOM MAarHUTHOM TIOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh.  SIBJIGHME CAMOMHIYKIMHU. OJIEKTPOJBHXKYILAs  CHJa
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndeckrue yCTpOMCTBA W IMPAKTUYECKOE TMPHUMEHEHUE: IOCTOSHHbBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJEKTPOABUTATEIb, YCKOPUTEIN DSJIEMEHTapHBIX
YaCTUll, UHAYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JICKTPOHHOTO MyYKa MAarHUTHBIM TIOJIEM.

JIMHUY MHOYKIUW MAarHUTHOTO TIOJIS.

B3auMmopelicTBrE IBYX TPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIATA.

SIBneHME 3JIEKTPOMArHUTHOU UHAYKIIUU.

[TpaBuino Jlenua.

3aBUCHUMOCTD JJICKTPOJABMXKYIICH CUIbI UHAYKIHMH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHre CaMOMHAYKITUH.

Yuenuuecxuii sxcnepumenm, 1abopamopivie pabomol

N3ydeHre MarHuTHOTO TOJISI KATYIIKUA C TOKOM.

HccnenoBanue NeMCTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pasznen 5. Kote6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHunHvle KOA€0aAHUA

Konebarenbnas  cucrema. CBOOOJIHBIE  MEXaHUYECKHE  KOJeOaHMS.
I"apmonnueckue konedanus. Ilepuoa, wacrtora, ammmryna u ($aza KoseOaHUU.
[IpyXuHHBIA MasTHUK. MaTeMaTU4eCcKuii MasATHUK. YPAaBHEHHE TAPMOHHYECKUX
kosnebanuii. [IpeBpareHue sHEpruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCATHPHOM KOJICOATEIIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHWYECKUMU U
AIEKTPOMATrHUTHBIMU KosiebanusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUHU B UJICATHHOM KOJIEOATEIHbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BeIHYKIEHHbIE MEXaHUYECKUE
konebanus. Pesonanc. BeIHyXIE€HHBIE 2JIEKTPOMarHUTHbIC KOJICOaHMSI.

[lepemennblii TOK. CHHYyCOMAAQIbHBI NEPEMEHHBIA TOK. MONIHOCTh
MEPEMEHHOT0 TOKa. AMIUIUTYAHOE W JEUCTBYIOUIEE 3HAUYECHHE CHJIBI TOKA H
HaIpsHKEHUSL.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTpedICHNUE IIEKTPUUECKON
SHEPTruu. DKOJIOTMUECKHE PUCKH NPU MPOU3BOJACTBE 3JeKTpodHepruu. KymnbTypa
HCTIOJIb30BaHUS 3JIEKTPOIHEPTUHU B IOBCEAHEBHON JKU3HHU.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Llemoncmpayuu

HccnenoBanre mapamMeTpoB KOJeOATENbHONW CHUCTeMBbl (MIPY>KUHHBINA WU
MaTeMaTUYECKUI MasTHUK).



HaGmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJIEOAHU.

Habnronenue pezoHanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM ) IS
AIEKTPOMATHUTHBIX KOJICOAHUI.

Pe3oHaHCc mpu MOCIENOBATEIbBHOM COCIMHEHUU PE3UCTOPA, KATYyLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monenb JIMHUH 3IEKTPOIEepEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajlbIX KOJI€OaHUI Tpy3a HA HUTHU OT
JUTMHBI HUTU Y MacChl Ipy3a.

HccnenoBanre MNEpEMEHHOr0 TOKa B LENH U3 IOCJEI0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHunHble 60JIHb

Mexanuyeckue BOJIHBI, YCIIOBHSL pacnpoctpaneHud. llepuon. CxopocTh
pacnpocTpaHeHuss M JMHA BOjaHBL. [lomepedHble W MPOAOIBHBIE  BOJIHBIL.
WNurepdepenuus u audpakumus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3TYyUYEHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, TOsSpu3aIus, 1udpakxiius,
uHTepdepeHuus. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ikxana 3MeKTpOMarHUTHBIX BOJH. [IpuMeHeHne 3JeKTPOMarHuTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paAUOCBS3U U TENEBUICHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEN CPEIBI.

TexHuueckue yCTpONCTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBas [MAarHOCTHKAa B TEXHHMKE M MEIUIIMHE, pajaap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

OO0pa3zoBaHue U pacIpOCTPaHEHHUE MOMEPEUYHBIX U MTPOIOJIBHBIX BOJIH.

Kone0mroieecst T€J10 Kak HCTOYHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHUSI MEXaHUUECKHUX BOJIH.

Hab6monenue unrepdepeHiinu u 1u@pakiuu MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsizu TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILUIUTYAOU U
4acTOTON KOJeOaHUIA.



HccnenoBanre  CBOWCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpPAKEHHUE,
npesioMJIeHUE, MoJspu3anus, qudpakius, UHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacnpoCcTpaHEHUE CBETa B
OIHOpOAHOM cpene. JIyu cBeTa. TOUEUHBIN HCTOYHUK CBETA.

OTtpaxenue cBeTa. 3akoHbI OoTpakeHusi ceta. [locTpoeHune n3oOpaxeHuii B
IIJIOCKOM 3€pKaje.

[IpenomneHue cBeTa. 3aKOHBI MPEIOMIIEHUS CBETa. AOCOMIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yros IOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. ClnoxHbIN cocTaB 6enoro ceera. [[Ber.

ColOuparomue U pacceuBaromiue JuH3bl. ToHkass nuH3a. DokycHoe
pacCTOSITHUE W ONTHYECKash Cujia TOHKOM JuH3bL. [locTpoenue wuzoOpakeHUil B
coOMparolMX U paccerBaroluX JuH3ax. Dopmysia TOHKOW JIMH3BL. YBEIUYECHUE,
JABAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKOM ONTHKHU.

BonnoBass ontuka. WuTtepdepenuusi cera. KorepeHTHble HCTOYHUKH.
VYcaoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTep(hEpEHIIMOHHON
KapTHHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. JudpakinuonHnas pemeTka. YcioBue HaOMOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  MAaJ€HUM MOHOXpPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBAa M NPAKTHUECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIMOHHBINA amnmapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISPOU/I.

Jlemoncmpayuu

[IpsiMmonuHeHOE paclpoCTpaHEHUE, OTPaKEHUE U MPEIOMIICHUE CBETa.
OnTtuyeckre mpuOopHI.

[TonHoe BHyTpeHHEee oTpaxeHue. Mozenb CBeToBOAA.

HccnenoBanne CBOMCTB M300paKeHU B JIMH3AX.

Mopenu MUKpocCKoIa, TeJIeCKona.

HabGmronenue unrepdepeHiiuy cera.

HaGmronenune nudpakuuu cBera.

HabGmronenue nucnepcuu cBera.

[TonydeHue cniekTpa ¢ HOMOILIBIO TPU3MBL.

[TonydeHue criekTpa ¢ MOMOIIbI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipu3anuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsi



W3mepeHnue nokasaresns NpeaoMIICHHs CTEKIIA.
HccnenoBanre cBOMCTB M300pAKEHUN B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cIeMAJILHOI TEOPUH OTHOCUTEIbHOCTH

['paHunBl  IDPUMEHUMOCTH  KJaccH4yeckod  MexaHukd.  [locrymartsl
CHELUAIbHOM TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKPAILLECHUE
IUTUHBI.

OHEPrusi U UMITYJIbC PEIATUBUCTCKON YACTHULIBIL.

CBs13b Macchl € DHEPrUEH U UMILYJIbCOM PEISATUBUCTCKOW YaCTHULIbI. DHEPIHs
ITOKOS.

Pa3znen 7. KBantoBasi pusuka

Tema 1. dnemenmul Kéanmoeoii onmuKu

®otonsl. opmyna [1nanka cBs3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPrus
Y UMITYJIbC (POTOHA.

OTtkpeiTre u uccinenoBanue Goroaddexra. Onbitel A. I'. CToneroBa. 3aK0HbBI
dotorddexra. YpaBuenue DuHmTeitHa 1t doTodddekra. «KpacHas rpaHuia»
dboToaddexra.

Jasnenue ceera. OnbiTel 11. H. JIeOeaena.

XHUMHUYECKOe IEHUCTBUE CBETA.

TexHuueckue YCTpONCTBA W TMpaKTUYECKOe MpUMeHeHHue: (OTOIIEMEHT,
dboTOoMaTUMK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®o1or(h(DHeKT Ha yCTaHOBKE € [IMHKOBOM MJIACTUHOM.

HccnenoBanne 3ak0HOB BHEMTHETO GoTodddexTa.

Ceeroauo.

Conneunas G6atapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHu0 o -4acTHII.
ILmanerapuas mogxens aroma. Iloctymarel bopa. M3nydenue u morjiouieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS JHEPruu Ha Apyrou. Bumwi
criekTpoB. CHEKTp YPOBHEM SHEPrUU aToOMa BOJOPOa.

BosiHoBBIE cBoOlicTBa yacTtull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBO#M
yaJu3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3Ty4YCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHaiu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBINA KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

OmnpeneneHue AIMHBI BOJIHBI JIa3epa.

Habnronenue nuHenvyaTbiX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomsi

HaO0mnronenue TMHEN4aToro cnexTpa.

Tema 3. Amommnoe adpo

OKCIEpPUMEHTBI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompexpeneHuro  cocTaBa
paanoakTUBHOTO u3nydenus. CBoiictBa anb(da-, OeTa-, raMMma-U3IydeHUS.
BinsiHME pagoaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeWTpoHa. HykionHas moxens sigpa I'eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio saapa. M30Tomnsl.

Anbda-pacnaa. DJEKTPOHHBIM UM MO3UTPOHHBIM Oera-pacmnan. [lamma-
U3ITy4YeHHE. 3aKOH PAJIHOAKTUBHOIO PaCIIajia.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sapa.

S nepHble peakunu. JleneHne u CUHTES €.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AIEPHON SHEPIETUKH. DKOJOTMYECKUE ACTIEKTHI IAEPHON YJHEPTETUKMU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHIaMeHTalbHbIe B3aUMOAECICTBUSA. ENMHCTBO (hU3MUEeCKOi KapTHHBI MUPA.

TexHUYeCcKUe yCTPONCTBA U MPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
BuiibcoHa, siepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanne TpekoB YacTHI] (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. JjeMeHTHI ACTPOHOMUU U ACTPOPU3UKHU

DTarsbl pa3BUTUSL aCTpOHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3aHoro nHeba. Co3Be3gusi, sipKue 3BE3MBI, IUIAHETHI, UX BHIAMMOE
JIBH)KCHUE.

ConHeynas cucrema.

Connue. ConnewyHass akTUBHOCTh. Mcrounuk sHeprum CosiHIIAa U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEpUCTHUKHU. JlMarpamma «CHEKTpajJbHBIM Kiacc —
CBETHUMOCTb». 3BE3/bl TJIABHOM MOCIENOBATENBHOCTH. 3aBHUCHUMOCTh «Macca —
CBETHUMOCTB» JJIS 3BE3]] [IaBHOM MOCIEA0BATEIbHOCTU. BHyTpeHHEE CTpOEHNE



3BE3/1. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKACHUHU U 3Bosronnu ConHua u
3BE3/. DTaIbl )KU3HU 3BE3]I.

Mneunsiii Iyt — Hama [amaktuka. Ilonoxenune u nwxenue ConHua B
lNamaktrke. Tunsl ramakTuk. PagroranakTuky U KkBazapbl. UHEpHBIC IBIPHI B sApax
rajgakTHK.

Bcenennas. Paciuiupenue Beenennoil. 3akon Xa06ia. Paz0eranue rajakTuk.
Teopus bosbuioro B3psiBa. PETUKTOBOE U3ITyUYEHHUE.

Macuirabnas ctpykrypa Beenennoil. MetaranakTuka.

Hepeménnbie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabmoieHus HeBOOPYXEHHBIM TJ1a30M € MCHOJIb30BAaHUEM KOMIIBIOTEPHBIX
IOPUIIOKEHUH NJIS1 OTIPEIETICHUS MOJIO0XKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3aus1 CEBEPHOro MOJIyIIAPHs U IPKHAE 3BE3BI.

Hab6mronenus B reneckon JIynsl, mianer, Mieunoro Ilytu.

O0o001mao1Iee MOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HSKOHOMUYECKOM, TEXHOJIOIMYECKOM,
COLIMAJIbHON M ATHUECKOM cepax AESITEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAYyYHOUH KapTHHE MHUpPA, POJIb PU3UUECKON TEOPHH
B (OpPMHpPOBAHUMU TPEACTABICHUA O (PUINYECKON KapTUHE MHPaA, MECTO
(u3nUecKoil KapTUHBI MHpa B OOLIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJACTABIEHUN O PUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyiiecTBisercs ¢
YYETOM COIEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MAaTEMaTHKH,
OMOJIOTHUH, XUMUH, T€Orpadru U TEXHOJIOTHH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUS: SIBJICHUE, HAy4YHbIH (DakT, rumoresa, (Qu3nyeckas BEIUMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMBbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAaHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPBl U MX IPOEKLUHMH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
POU3BOJHBIE BJEMEHTAPHBIX (DYHKIMH, TPU3HAKK MOAO0OUS TPEYroJIbHUKOB,
ompeIesICHHE TUIOMIAIU TIJIOCKUX HUryp u o0beéMa Tel.

buonoeusa: »nextpuueckue SBICHUS B KUBOW Mpupoje, KoseOaTeabHbIe
JIBWKECHUS B JKMBOM IIPUPOJIE, ONITUYECKUE SBJICHUS B )KMBOM NPUPOJE, NECHCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl OO0pa30BaHUs KPUCTAIUIMYECKOW PpEIIETKH, CHEKTpalbHBIN
aHams.



l'eoepaghus: MarHWTHBIE TONMIOCa 3€MJIM, 3aJie)KM MAarHUTHBIX DY,
(doTocrEMKa 3eMHOI TOBEPXHOCTH, MPEICKA3aHUE 3EMIICTPSCECHHIA.

Texnonoeua: JTVMHUM DSJIEKTpoIepenay, TIEeHepaTop IEepEeMEHHOIo TOKa,
AIIEKTPOJBUTaTENlb, WHAYKIMOHHAS IMe4b, pajaap, paJuoNpUEMHHUK, TEJIEBH30D,
aHTeHHa, TenepoH, CBY-meub, MpOEKIMOHHBIM amnmapaTr, BOJIOKOHHAs OITHKA,
CoOJIHEUHas OaTapes.



IIVIAHUPYEMBIE PE3VYJBbBTATBI OCBOEHUSA HNPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUSA

OcBoenue yudeOHOro mnpenmera «@Pusnka» Ha YpPOBHE CpPEIHEro OOIIEro
obOpazoBaHus (0a30BBIM YPOBEHB) JOHKHO OOECIEUUTh JOCTHXKEHHUE CIICTYIOIIUX
JUYIHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI YUeOHOro npeaMera «Pu3nka» 10IKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOlUXCS PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOro OOIIECTBa, PacHIMpEeHUE >KU3HEHHOTO
OTBITA U OMbBITA ACATEILHOCTA B MPOIIECCE peain3alliid OCHOBHBIX HaIlpaBIICHUM
BOCIIUTATENBHOU ESITEIBHOCTH, B TOM YUCJIE B YaCTH:

1) rpa;kaIaHCcKOro BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00yYAIOMIErocs KaKk akKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TyMAaHUCTUYECKUX |
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B HMHTEpPECaxX TIPakIaHCKOTO
o011ecTBa, y4acTBOBAaTh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3allNY;

YMEHHE B3aUMOJICUCTBOBATH C COI[MATIbHBIMU UHCTUTYTaMHU B COOTBETCTBUH C
X QYHKITUSIMA U Ha3HAUYCHUCM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCHICKUX yUEHBIX B 00J1acTH (PU3UKH M TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTH OIIEHHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJE B
NESATEIbHOCTU YYEHOI0;

OCO3HAaHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYMBOTO OYAYIIErO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKJIIOUas 3CTETUKY HAyYHOTO TBOPYECTBA,
npucymiero Gpusndeckoi Hayke;



5) Tpya0BOro BOCIIMTAHUA:

UHTEpEC K pa3nuyHbiM chepam NpoPecCHOHANBbHON NeATEeIbHOCTH, B TOM
YHCIIE CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynmyiei mpo¢eCCuu 1 peaaTnu30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOPA30BaHUIO B 00JIACTH
(U3MKHM Ha IPOTSKEHUU BCEW KU3HU;

6) 3K0JI0rHYecKOro BOCIIMTAHHUS:

C()OPMUPOBAHHOCTh HKOJIOTUYECKOM KYJIBTYpbl, OCO3HAHUE TIJI0OATIBHOTO
XapakTepa dKOJOTMYECKHUX IpooiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JCHCTBUI B OKPYIKAIOIEH Cpeie Ha OCHOBE
3HAHUA LIeJIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA,

pacHIMpeHUe OIbITa ACATEIBHOCTH HKOJOTMYECKON HANpaBICHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 110 QUBHUKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHME LEHHOCTH HAy4YHOW JESITEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs  (QU3MKA  OCYIIECTBISATh NPOEKTHYI0 U MCCIEA0BaTEIbCKYIO
NEeATENbHOCTh MHIMBUYAJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHMBEPCAJIbHBIE YUeOHbIE 1eHCTBUS
ba3zoBble jornueckue AecTBUA:
caMOCTOSITeIbHO  (OpMYyJIMpOBaTh W aKTyaJM3UpOBaTh  MPoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENU ASATEIBbHOCTH, 3aJaBaTh MMapaMeTpbl U KPUTEPUU KX
JTOCTUXKECHUS,
BBISIBJIATH  3aKOHOMEPHOCTM UM MPOTUBOPEYUS B  PACCMATPUBAEMBIX
(bU3HUECKUX SABICHUSIX;
pa3pabaThiBaTh TUTAH PEIIEHUS MPOOJIEMBI ¢ YYETOM aHAIM3a MMEIONIUXCS
MATEPUAIIBHBIX U HEMATEPHAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJIM, OIIEHUBATh PUCKH MOCIEACTBUMN IESITEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBIOJNHATH pabOTy B  YCJIOBHUSIX  peajbHOrO,
BUPTYQJIBHOTO 1 KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI,;
pa3BUBATh KPEATUBHOE MBIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.
Bba3oBble ucciaenoBatrejabCcKHe JeCTBUA.
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEN, KIIFOUYEBBIMU NOHATUSIMHA U METOJIAMHU
duznyecKoil HayKu;



BJIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIBEHOCTH
B oOyactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJIOB pelieHus 3a/iady (U3MYECKOTO COJAEpkKaHUs, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B [TO3HAHMSI;

BIAJCTh BHUJAAMH JEATCILHOCTH 110 TIIOJYyYCHHWIO HOBOTO 3HAHWS, €ro
UHTEPIpETalli, NPeoOpa3oBaHUI0O W MPUMEHEHUIO B PA3JIUYHBIX y4EOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUN yIeOHBIX TPOCKTOB B 00J1acTu (pU3MKH;

BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUINOTE3y €€ peIlleHUs, HaXOAUTh apryMEHTHl MJisl J10Ka3aTelbCTBa
CBOUX YTBEPXICHUM, 3a7aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBAaTh TIOJNYYCHHBbIE B XOJE PpEIICHUS 3aJa4d  pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATHh N3MECHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (HOPMYJIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
JESATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HKH;

JIaBaTh OIICHKY HOBBIM CUTYallUsIM, OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

yMETh TMEPEeHOCUTh 3HaHUA 10 (U3MKE B MPAKTHYECKYI0 001acTh
KU3HEICATCIILHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJICU, IPEJIaraTh OPUTUHAIBHBIE TIOX0IbI U PEIICHUS;

CTaBUTH NIPOOJIEMBI U 3a]1a4H, TOTYCKAIONIUE AIbTCPHATHBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

BJIAJICTh HABBIKAMU TOJy4YeHHs] UHPOpMauu (HU3UIECKOTO COJEPIKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATH IIOUCK, aHAJuU3,
CUCTEMATH3AIMI0 U WHTEPIPETali0 WHOOpPMAIMU Pa3IWYHBIX BUAOB U (popMm
MIPEICTABIICHHS;

OIICHHBATh JIOCTOBEPHOCTH HH(OPMAITUH;

WCIIOJIb30BaTh  CPENCTBA  MH(DOPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIIEHWH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3371a9 ¢ COOJIOJICHHEM TpeOOBaHWM SProOHOMHKH, TEXHHUKH O€30IacHOCTH,
TUTHCHBI, PECYpCOCOEpEKEHUsS, TMPABOBBIX HM JTHYCCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 06€30TTaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJEPKaHMUsI B Pa3IMUHBIX (opmaTtax ¢
y4ETOM HazHa4YeHUs1 HHPOPMAIIMK U 1IETIEBOM ayAUTOPUH, BHIOMpasi ONTUMATIBHYIO
dbopMy mpeacTaBIeHUS U BU3yaJIH3aIiH.

KoMMyHHKATHBHBIE YHUBEPCAJIbHbIEC y4eOHbIe JeHCTBHSA:
OCYUIECTBJIATh OOIIEHHME Ha Ypokax (HU3MKM W BO BHE-ypPOUYHOU
NEeSTENBHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyallMid M CMSATr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHUMAaTh U KCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHON W MHIUBUAYAIbHON
paboThI;

BbIOMpaTh TEMATUKY W METOJbI COBMECTHBIX ACHCTBHI C y4ETOM OOIIMX
MHTEPECOB M BOZMOXKHOCTEH KaXKJIOTO WieHa KOJICKTUBA,;

OpUHUMATh LEJIHM COBMECTHOH  JEATENbHOCTH, OpIraHU30BBIBATH U
KOOPAMHUPOBATh JIEHCTBUS NO €€ JOCTH)KEHHIO: COCTaBJIATh IJIaH JIEHCTBUH,
pacupenenaTb poid ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYKIaTh pPe3yJIbTaThl
COBMECTHO pabOTBHI;

OLICHMBAaTh KayeCTBO CBOETO BKJIaJa M KaXJOTO0 yYaCTHUKA KOMaH/Abl B
oOwIMii pe3ynbTar no pa3paboTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE TPOCKTHI, OIEHUBATh HUACH C TMO3UIMH HOBHU3HBI,
OpPUTHHAIFHOCTH, IPAKTHUECKON 3HAYHNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TIOBEJICHUE B Pa3TUYHBIX
CUTYaLUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbBIC YHMBeEpCaJbHbIe y4eOHbIe NeliCTBUA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NEATEIbHOCTh B 00JacTH
GU3NKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIHUPOBATH
COOCTBEHHBIC 3a]1a4M;

CaMOCTOATEJIBHO COCTABJIAITh IUIAH PELICHHS] PACUETHBIX M KayECTBEHHBIX
3aJ1a4, MJIaH BBIMOJHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOILUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUM;

JIaBaTh OIIEHKY HOBBIM CUTYAaIIHSIM;

pacuMpsTh paMKH y4eOHOIro IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUMN;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATH €ro, OpaTth Ha ceds
OTBETCTBEHHOCTh 3a pELICHHUE;

OLIEHUBATh MPUOOPETEHHBII OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIULIMU B 00JacTU
(U3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBII MHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTyallMsiIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJaJ€Th HAaBbIKAMU  IIO3HABAaTEJIbHOM  pediekcuu Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBHM M MBICIUTENIbHBIX MPOLUECCOB, HMX PE3YyJbTAaTOB H
OCHOBaHHI;



UCITOJIB30BaTh MPUEMBI pedIIeKCHH /I OIICHKH CHUTYyaIlud, BEIOOpa BEPHOTO
PEIICHMUS;

yMETh OIEHWBATh PUCKHA M CBOCBPEMEHHO NMPHHUMATh PEIICHUS M0 UX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apryMEHThl JPYTHX IIPH aHAJM3C pe3yJIbTaToOB
NeATECIIbHOCTH,

MPUHUMATh CeOsI, TOHMMasi CBOM HEJIOCTAaTKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apPTyMEHTHI JAPYTHX TPH aHaJu3e pe3ybTaToB
NEATECIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO APYTUX HA OIIHOKH.

B mpouecce MOCTHXKEHHUS TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS IPOTPaMMBbI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHHS Yy OOyYarOIIMXCS
COBEPIIICHCTBYETCS AMOIMOHAJIbHBIN HUHTEJJICKT, peoIararonui
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUS, BKJIIOYAOIIETO CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHAIILHOE
COCTOSIHHE, BUJIETh HAIlpaBJICHUs Pa3BUTHS COOCTBEHHOM AMOIIMOHAIBLHOMN Cdhephl,
OBITh YBEPCHHBIM B ce0¢;

CaMOPETYJHUPOBAaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMCHHE NPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIOCOOHOCTH aJalTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM | TPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIONICH CTPEMJICHHE K JIOCTHXKEHUIO IETU 1
yCIexy, ONTUMU3M, HWHUIIMATHBHOCTb, YMEHHE JCHCTBOBATb MCXOJsS W3 CBOMX
BO3MOXKHOCTEH;

SMITATHH, BKIIOYAIOIICH CIIOCOOHOCTh ITOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBaTh €ro TMpHU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO U COTIEPSIKUBAHUIO;

COIMAJIBHBIX HaBBIKOB, BKITIOYAIOIINX CTIOCOOHOCTH BBICTPAUBATh OTHOIIIECHUS
C IPYTUMH JIFOJIEMU, 3800 TUTHCS, MPOSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K koniy obyuenuss B 10 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YyHAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MECTO (PU3MKU B (POpMHpOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU ACATEIIBHOCTH JIFOACH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYCHHBIX (U3MUECKUX MOJIETICH:
MaTepuaibHas TOYKa, MHEPIMaIbHas CUCTeMa OTcuéTa, abCONMIOTHO TBEPAOE TEIIO,
UCAIbHBIN Ta3, MOAEIH CTPOCHUS ra30B, JKUIKOCTEH U TBEPABIX TEJ, TOUCUHBII
ANEKTPUUECKUH 3apsij] NpU perieHun GU3NIecKuX 3a/1ay;



pacno3HaBaTh (PU3UYECKUE SIBICHUS (TPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETHUYECKOM TEOPUM CTPOCHMS BEIIECTBA U
JNEKTPOAUHAMUKU:  PAaBHOMEPDHOE U PAaBHOYCKOPEHHOE  INPAMOJIMHEMHOE
JIBUKEHHE, CBOOOJHOE MAJIEHUE TEJ, JBUKEHUE IO OKPYKHOCTH, HHEpIUS,
B3auMoJeiicTBue tei, nuddy3us, OpPOyHOBCKOE TBUKEHHE, CTPOCHHE >KUAKOCTEH
U TBEPIBIX TeJ, U3MEHEHHE 00bEMa TeJ MPU HArpeBaHUU (OXJIAXKICHUH ), TEIIOBOE
paBHOBECUE, HCIIAPEHUE, KOHIEHCALWs, IUIAaBICHUE, KPUCTAJUIM3aLMs, KUIICHUE,
BIIYKHOCTb BO3/lyXa, IIOBBIIICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPbITOM
coCyle, CBiA3b MEXIYy I[apamerpaMud COCTOSHMS Tasa B H30Ipolieccax,
ANEKTpU3aLMs TEJl, B3aUMOJICHCTBUE 3aPAJIOB;

OINKCHIBATh MEXAHWYECKOE JBWKEHHE, WUCIONb3YsSd (PU3NUECKHE BEIUYUHBL:
KOOpAMHATa, IyTh, MEPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIA,
VMMITYJIbC T€JIa, KHHETUYECKasl dHEPrus, MOTCHUHAIbHAS DYHEPIUs, MEXaHW4YECKas
paboTa, MexaHW4YecKass MOIIHOCTh; MpPH OINUCAHWU MPaBUIBHO TPAKTOBATH
(U3NYECKUI CMBICT HCIOJb3YEMBbIX BEIMYMH, UX OOO3HAUEHUS U EIUHUILIBL,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (PU3MUECKYIO BEIMUYUHY C JPYTHUMHU
BEJINYNHAMU;

ONMUCBHIBATh H3YyYEHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBICHUS,
UCTIONB3ysl (pU3MYecKrWe BEIMYMHBL: [JABJIEHUE Trasza, TeMIeparypa, CpeIHss
KMHETUYECKash YHEPTUSI XaOTUYECKOTO NIBMKEHUS MOJEKYJ, CPEIHEKBAIPATUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSAsS »Heprusi, paboTa rasa,
KOA(POUIUEHT TMOJIE3HOTO JIeHCTBUS TEIJIOBOIO JABUTaTessl; MpPU OMHCAHUU
MPaBUJIbHO TPAKTOBAaTh (DU3UYECKUU CMBICI HCIHOJIB3YEMbIX BEJIMYMH, UX
000O3HAaUEHUs W EJUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(pu3nYEeCKyI0 BEIUYUHY C IPYTUMH BEJIMYMHAM;

ONMCBHIBATh U3YYEHHBIE JIEKTPUUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUYECKUE BEIUYMHBL: DJIEKTPUUECKUNA 3apsij,
AJIEKTPUYECKOE I10JI€, HANPSKEHHOCTD I10JIs, MOTEHIHAN, PAa3HOCTh IIOTEHIIUAJIOB;
Opy ONHUCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIOIb3yEMBIX
BEJIMYMH, MX OOO3HAUCHMs] M EIUHHIIBI; YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3MYECKYIO BEIMYUHY C JPYTUMU BETUUMHAMU;

aHANIM3UPOBaTh (PU3UYECKHUE MPOIIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U NPUHIUIIBL: 3aKOH BCeMUpHOTO TsArorenus, I, II u I 3akonsr HeroToHa,
3aKOH COXpAHEHUs MEXAHUYECKOM JHEpPruu, 3aKOH COXPaHECHUS UMILYJIbCa,
IIPUHLNN CYNEPHO3ULHUHA CHUJ, NPUHLMUII PAaBHONPABUS HWHEPLMUAIBHBIX CUCTEM
OTCYETA, MOJIEKYIAPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHMS BEIIECTBA, Ia30BBIC
3aKOHBI, CBA3b CPEJHEN KUHETUYECKON SHEPIUM TEIUIOBOI'O JABUKEHHUS MOJIEKYII C
aOCONIOTHON TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHUs
ANEKTPUYECKOTO 3apsiaa, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(OopMyJIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPaHMLIBI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHSATH OCHOBHBIC TNPUHLMUIBI JEHCTBUS  MallWH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh yCJIOBUSA MX O€30IIaCHOTO MCIOJb30BaHUS B
IIOBCEIHEBHOM JKN3HH;

BBIMIOJHATh HKCIEPUMEHTHI MO0 HCCIEAOBAHUIO (U3UYECKUX SBICHUM H
MPOLIECCOB C HCIOJb30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHHH, MpH 3TOM
(GopMynupoBaTth mpodieMy/3agadyy W TUIOTE3Y Y4YEOHOro HKCIEPHMEHTA,
coOupaTh YCTaHOBKY H3 MPEUIOKEHHOTO OOOpYAOBaHHUSA, MPOBOAMUTH OMBIT U
(opMyIIMpOBaTh BHIBOJIBI;

OCYIIECTBIIATH NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYMH, IPU
ATOM BBIOMpaATh ONTHUMAIBHBIN CIIOCO0 M3MEPEHHs] U HWCIOJB30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOrPELIHOCTEN U3MEPEHMUI;

UCCJENOBATh  3aBHCHUMOCTH  MEXIy  (U3MYECKUMU  BEJIMYMHAMU  C
WCIIOJIb30BaHUEM TPSMBIX H3MEPEHHid, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(ukcupoBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3UYECKMX BEIMYMH B
BUJI€ TaOJIML U TPapUKOB, 1€JaTh BHIBO/BI 110 pe3yIbTaTaM UCCIIECIOBAHMUS;

co0ro1aTh npaBuia 0€30MacHOTro TpyJa MpH MPOBEJCHUHM UCCIEIOBaHUM B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW W MPOEKTHOU
JESATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaDOPAaTOPHOTO
000pyI0BaHUS;

pemaTrh pacuéTHhIE 3a7a4d C SBHO 3aJlaHHONW (DU3UYECKON MOJENbIO,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHaIM3a yCIOBUS 3a7a4H
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYJIbI,
HEO0OXOAMMBIE NJIsi €€ PEIIeHHs, TPOBOJUTh PACUEThl U OIIEHUBATH PEATbHOCTD
MOJIy4YE€HHOTO 3HauUeHUs (PU3NUECKOI BEJIUYUHBL;

pemaTh KaueCTBEHHBIC 3a/1aUH: BHICTPAaNBATh JJOTUIECKH HEMPOTHBOPEUYHUBYIO
LEMOYKY PACCYX ACHUI € ONOpOHd Ha M3YUYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3UYCCKHE IBIICHUS,

UCIIONIb30BaTh  MPU  pEIIeHWH  y4eOHBIX  3aJady  COBpPEMEHHbIE
WH(GOPMAITMOHHBIE TEXHOJOTUH JIs MONCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETALIUN
U IpeJICTaBlIeHUs] Y4eOHOM U HayYHO-TIOMYJISIpHOM MHGOpPMALIMH, MTOTYyYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBAThH MOIy4aeMyIo HH(OPMAIINIO;

IPUBOJUTH IPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE TMPOIIECCOB OKPYXKAIOIIEro MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOW >KU3HU
i obecriedeHust 0€30MaCHOCTU MpU OOpallleHuu ¢ MpUOOpaMu U TEXHUUYECKUMU



YCTPOMCTBAMH, JIJISI COXPAHEHHS 3I0POBbS M COOIOJIEHUS] HOPM IKOJOTUUYECKOTO
MOBEJICHUSI B OKPY Karolleh cpesie;

paboTaTh B TpyNNE C BBIIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX PpOJEH,
IJIaHUPOBATh palbOTy TPYIIIBI, palMOHAIBLHO paclpeieisaTh O00sS3aHHOCTH U
IJIAHUPOBATH JICSITEIPHOCTh B HECTAHJIAPTHBIX CUTYallUsIX, aJICKBAaTHO OIICHUBATh
BKJIQJT K&KJIOTO M3 YYaCTHUKOB I'PYIIIHI B PEIICHUE pacCMaTPUBAEMOM TTPOOIICMBI.

K xoniy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMHUPOBAHHOCTH Y O0YyJAIOIIUXCA YMCHUM:

JIEMOHCTPHUPOBATh Ha IMPUMEpax pPojb U MECTO (U3MKU B (POpMHpOBAHUHU
COBPEMEHHOW Hay4YHOW KapTHUHBI MHpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON AECATEIBHOCTH IIOAECH, LEIOCTHOCTh U €IUHCTBO
(u3HUeCcKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMCHEHHUS M3YYEHHBIX (PU3HYECKUX MOJICIICH:
TOYEUHBIA 3JEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHbIA UCTOYHUK CBETA, sJICpHAs
MOJIEe]h aTOMa, HYKJIOHHAash MOJENIb aTOMHOIO fJipa MpHU pelieHun (Ppu3ndeckux
3aj1ad;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (TIPOLIECCHI) U OOBSICHITH UX HAa OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKHU U KBAaHTOBOW (DM3HKU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHAas WHAYKUMS, JCHCTBUE MArHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM U JIBUXKYIIMMCS 3apsij, AJICKTPOMArHWTHbIC KOJICOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PACIpOCTPAHEHUE CBETA, OTPAKECHHUE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TOJApU3AlMs CBETa, JUCIEPCUS CBETA,
doToanekTpuaeckuit 3pdext (poTodrddekT), cBeTOBOS AaBiIeHNE, BOSHUKHOBECHUE
JUHEWYaTOro CIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOaKTUBHOCTD;

ONMUCHIBATh M3YUYCHHBIC CBOMCTBA BEIIECTBA (DJEKTPUUYECKUE, MArHUTHBHIE,
ONTHUYECKHE,  AJEKTPUYECKYHD  MPOBOJUMOCTH  PA3IMYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOLIECCHI), HMCIOJIB3Ysl (U3WYECKUE BEIUUYUHBI:
AJIEKTPUUYECKUHN 3apsijl, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, DJICKTPUUECKOe
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JICKTPOABUXKYIIAs cujia, paboTa TOKa,
MHJYKIUST MAarHuTHOTO mMoJiA, cuia Awmmepa, cuia JlopeHua, WHAYKTUBHOCTb
KaTyIlIKW, HEPrusi 3JEKTPUUECKOTO M MAarHUTHOTO TMOJIeH, MEepUoJ M 4acTtoTa
KojiebaHuii B KoJeOaTeIbHOM KOHTYpE, 3apsii U Cuja TokKa B Mpolecce
rapMOHUYECKUX DJICKTPOMArHUTHBIX KoOjeOaHuM, (QOKyCHOE paccTOsHUE |
ONTHYECKasi CWJIa JIMH3BI, TIPH OMUCAHWUU TPABIIBHO TPAKTOBATh (PU3MUECKHIA
CMBICJI HCIIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWS W CIUHUIIBI, YKa3bIBaTh
dbopMysbl, CBSA3BIBAIONIME JAHHYIO (U3WYECKYIO BEIWYMHY C JIPYTUMHU
BEJIMUYMHAMU;



OMHUCHIBATh H3YYCHHBIE KBAHTOBBIC SIBJICHHS U IPOLIECCHI, HCIOJIb3Ys
du3nUecKrue BEIMYHUHBI: CKOPOCTh DJJCKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUsl U UMITYJIbC (OTOHA, EPUOJI TOJIypacaia, SHEPTUs CBSI3U
aTOMHBIX SIJIep, NpPU ONUCAHUM TPABWIBHO TPAKTOBATH (U3UUECKUN CMBICI
WCIIOJIB3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS] W EAUHUIILI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYI0 (DU3WYECKYI0 BEIUYMHY C JPYTUMU BeJIUYUHAMH,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIIMYUHBI,

aHANIM3UPOBaTh (PU3UYECKHUE MPOIECChl U SIBJICHUS, UCIOJIBb3Ys (pu3nyeckue
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATENBHOTO U MAPAILIEIBHOTO
COCAMHEHUs TPOBOJHUKOB, 3akoH Jkoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIHMH, 3aKOH MPSMOJIMHENHOIO pacHpOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YypaBHeHHE ODUHIITEHA A PoTtorddexra,
3aKOH COXPAaHEHWsSl HHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHHUsI MAacCOBOIO 4HCia, MOocTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacraja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKCHHE U YCJIOBUS (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTPENIENATh HAMIPABIICHHE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJISI TPOBOITHUKA
C TOKOM, cujibl Ammnepa u cuibl Jlopenua;

CTPOUTh UM OIHCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIEAOBaHUI0 (U3HYECKUX SIBICHUU W
MPOIIECCOB C HCMOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX HM3MEPEHHI: TPU HTOM
dbopmynupoBath npoOJeMy/3agady W THUIIOTE3Y YYEOHOrO OSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TNPEIJIOKEHHOTO OO0OpYIOBaHHS, MPOBOIUTH OMBIT H
(GbopMyIHpPOBATH BHIBO/IHI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUSI (PUBHMUECKUX BEJTUYUH, TIPU
ATOM BBIOMpaATh ONTUMAJIbHBIA CMOCOO0 W3MEPEHUS U HCMOJIb30BAaTh M3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIENOBATh 3aBUCUMOCTH (PU3WYECKUX BEIMYUH C HUCIOJIH30BAHUEM
OpSIMBIX HU3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UUECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoB, AeIaTh BHIBOJIBI 110 Pe3yJIbTaTaM UCCIIEIOBAHUS;

coOI0IaTh MpaBmiia 0€30MacHOT0 TPyJa MPHU MPOBEICHUU HMCCICIOBAHUHN B
pamMKax y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIENOBATENbCKOM W MPOEKTHOM
NESATEIBHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacy€THBIE 3a7a4ud C SIBHO 3aJaHHOW (U3MYECKONW MOJENbIO,
MCIIONB3Ys (PM3UYECKUE 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAJIHM3a yCIOBHS 3aa4H



BbIOMpaTh (PU3NUECKYIO MOJENb, BBIAENATh (PU3MUECKHUE BEIMUYUHBI U (HOPMYIIBI,
HEO0OXOAMMBbIE I €€ PEIICHHs,, TPOBOJUTh PACUEThl M OLICHUBATh PEAJIbHOCTD
MOJIyYEHHOTO 3HAYEHUS (PU3UUECKON BEIIMUNHBI;

pelaTh Ka4eCTBEHHBIE 33/1a4M: BHICTPAUBAaTh JOTMYECKH HEMPOTUBOPEUNBYIO
LEMOYKY PAaCCYKICHUH C ONOpPOM Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(puznyecKue sIBICHUS;

UCIOJB30BaTh  MpPU  pEIIEHWHM  y4eOHBIX  3aJa4  COBpPEMEHHbIE
uH(GOPMAIIMOHHBIE TEXHOJOTUH I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
U MpEJCTaBIICHUSI yUeOHOU U HAYYHO-TIOMYJISIPHOW MH(OpMAaLIUY, TOTYyYECHHOU U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH MOJIy4aeMylo HH(POPMALUIO;

OOBSCHATh MNPUHIUNBI JEHCTBUS MAalIUH, OPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyarh yCIOBUS UX 0€30IaCHOTIO UCIIOJIb30BAHUS B MIOBCEIHEBHOM
KU3HY;

IPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOUIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHON >KH3HU
Uit o0ecriedeHus: 6€e30NacCHOCTH MpU OOpaIlEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHUS 3J0POBbS U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPY>KAIOLIEH CPEAE;

paboTaTh B TIpyINIE C BBINOJHEHHUEM pa3jIMYHBIX COLMAIbHBIX pOJIeH,
IUIaHUPOBaTh pPabOTy TpyHNbl, PALUOHAIBHO PACHPENENsITh OOSI3aHHOCTU WU
IJIAHUPOBATH JIESTEILHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBATHO OLEHUBATH
BKJIAJl Ka)KJJOTO U3 YYACTHUKOB I'PYIIIbI B pEHIEHUE pacCMaTpUBaEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KoauyecTBO yacon JJIeKTPOHHBIE
HaunmeHoBaHMe pa3iesioB U TeM (audposBwbIe)
Ne n/m Kontpoasnsie | IlpakTuyeckue
NMPoOrpamMmbIl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTsI
pecypchl
Pazgen 1. ®PU3UKA U METO/Ibl HAYYHOI'O TIO3HAHUSA
bubnuoreka LIOK
1.1 o 2
M3UKa U METOJIbl HAyYHOTO TTO3HAHUS https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera LIOK
https://m.edsoo.ru/7f41bf72
29 Jlunamika 7 Bbubmuoreka LIOK
https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
2.3 3 6 1 1
AICOHBL COXPATICHITT B MEXATHIE https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Pazgen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOM 9 1 bu6nmnorexa [HOK
' TEOpHH https://m.edsoo.ru/7f41bf72
Bubnuoreka LIOK
3.2 O 10 1
CHOBBL TEPMOHHAMIIH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BELIECTBA. 5 bu6nmorexa HOK

dazoBbIC nepexoabl

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



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

Hroro no pazgemy

24

Pasznen 4. DJIEKTPOANHAMMUKA

bubanoreka [IOK
4.1 1
DEKTPOCTATHK 0 https://m.edsoo.ru/7f41bf72
4.2 [TocTossHHBIN 3neKTpUYecKUd TOK. TOkH B 12 bu6nmorexa [JOK
' Pa3IMYHBIX CPEaax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

Koan4yecTBo yacoB JIeKTPOHHbIE
HaunmeHoBaHMe pa3aesioB 4 TeM (uudpossbie)
Ne /i Koutposabnsie | TlpakTnueckue
NMPOrpamMMbl Bceero o0pa3oBaTe/IbHbIE
PadoThI PpadoThI
pecypcsl
Pasznen 1. QJIEKTPOJANHAMMUKA
MarauTtHoe moje. DNeKTpOMarHuTHas Bbubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJJTEBAHUSA U BOJIHbBI
51 MexaHu4ecKrue M AJIEKTPOMArHUTHBIC 9 1 bubnunorexa HOK
' Kosebanus https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKkue U 3JIEKTPOMAarHUTHBIE 5 1 bubnunorexa HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
Bbubnuoreka [IOK
2.3 0) 10 3
frra https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPAW OTHOCHUTEJBHOCTH

31 OcHOBBI ClieIMaIbHOM TEOPUHU 4 1 bubaunorexka LHOK
OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEeHThI KBAaHTOBOW ONTUKHU 6 bubmorexa HOK

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



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

bubnuorexa IJOK

4.2 C 4
TPOCIIHE atoMa https://m.edsoo.ru/7f41c97c
bubanoreka IIOK
4.3 A 5
TOMHO® AP0 https://m.edsoo.ru/7f41c97c
HTtoro no pazneny 15

Pasznen 5. QJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJeMeHTbl aCTPOHOMUU U acTPOPU3UKH 7 ﬁt?fsj?/yllr?]?:(;{szgrouﬁ £41097c
Utoro no pazneny 7
Paznea 6. OBOBLIAIOIIEE ITIOBTOPEHUE

o Obobmaiomee norToperie 4 ﬁt?fs?;;f:;szgzﬁmlwk
Uroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68



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




ITIOYPOYHOE IINIAHUPOBAHHUE

10 KUIIACC
Koan4vecTBo yacoB JIeKTPOHHbIE

Ne Hara nmudposbIe

Tema ypoka KonTpoabHbie IpakTHyeckue
n/n Bcero u3ydyenusi | oOpazoBaTejbHbIE

padoTsI padoTsI
pecypcenl

du3znKa — HayKa O IIPUPOJIE.

1 H 4 pHpoa 1 Bubnnoreka [JOK

ay4HbI€ METOJbI TO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKpY>KaIoIIero MUpa
Ponb u mecTo Gpusuku B

5 (hOpMUPOBaHUU COBpEMEHHOU 1 Bbubnuoreka [JOK
HAay4YHOUW KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKON A TEIBHOCTH JIFOAEH
MexaHn4ecKkoe IBUKEHHUE.

3 OTHOCHTENTBHOCTh MEXaHUISCKOTO 1 bubnuoreka [IOK
nswkeHus. [lepemernienue, cKkopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NIpsAMONUHEIHOE 1 bubnunorexa HOK
JIBYDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEeHHOE NPSIMOJIMHENHOE 1 bubnuorexa [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBobOoHOE TazieHne. Y CKOpeHHe 1 bubaunorexa LHOK
CBOOOJTHOTO MAJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHneiiHoe nBUXEHME.

7 JBmkeHue maTepuaibHON TOYKH TO 1 bubmorexa HOK

P https://m.edsoo.ru/ffOc3ada
OKpY>KHOCTH
8 [Tpunnun otHOcUTENbHOCTH [ anuies. 1 bubnnoreka [[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

WNHepuuanbHble CHCTEMBI OTCUETA.
IIepBriii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [IpuHuun

bubanoreka IIOK

9 cyneprno3uiuu cuil. Bropoii 3akon
yrep H p B https://m.edsoo.ru/ffOc3be8
HrroTona mist MaTepuanbHOM TOUKH

10 Tpertnit 3axkon HeroTOHA 17151 bubnuorexka HOK
MaTepHaITbHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro tsarorenus. Cuia

11 TsixecTu. [lepBas kocMuueckas bubmmorexa [IOK

FHeP https://m.edsoo.ru/ffoc3d00
CKOPOCTH

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapduuueHr tpenus.

13 Cuna cf)n OTHBJIeH(IE(}I) npu BI:E(@HI/II/I Bubamorexa LIOK

P A https://m.edsoo.ru/ff0c3f76
Tela B )KUJIKOCTHU WIH rase
[TocTynaTenbHOE M BpamaTeabHOE

14 JBW)KEHHE a0COTIOTHO TBEPOTO Tea. bubnuoreka [IOK
MowmenT cuitbl. [Lnedo cumnbl. ¥YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tea
HNmnynbec MaTepruaibHON TOYKH,

15 CHCTEMBI MaTepHUAIbHBIX TOUECK. bubaunorexa HOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
nMIyJiibca. PeakTHBHOE IBIKEHUE
Pa6oTta 1 MOLITHOCTH CHJIBI.

16 Kunerndeckas sHeprusi MaTepuaIbHONR bubmmorexa [JOK
Touku. Teopema 006 U3BMEHEHUHN https://m.edsoo.ru/ff0c4502
KAHETUYECKOW SHEPTUH

17 [TorenmnumansHas SHEPTHS. bubmmorexa [JOK



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
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[MoTeHManpHAs SHEPTUS YIPYTO
ne(opMUPOBaHHON MPYKUHBI.
[ToTenumanpHas YHEPrUs Tejaa BOIU3H

MOBEPXHOCTHU 3eMJIIU

https://m.edsoo.ru/ff0c461a

18

[TorennuanbHbIe U HETIOTEHIINATBHBIE
cuibl. CBsI3b pabOTHI
HCIIOTCHIINAJIBHBIX CHUJI C UBMCHCHUCM
MEXaHUYECKOM OHCPIrun CUCTCMBbI TCJI.
3aKOH COXpaHEHUs] MEXaHUYECKOU
SHEPTHH

bubnuorexa IJOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas paboTa
«MccnenoBanue cBsi3u pabOTHI CHIIBI C
W3MEHCHUEM MEXaHUYECKOM dSHEPrun
Teja Ha MPUMEepe PACTHKECHUS
PE3HHOBOTO KIYTa»

20

KonTtponbnas pabora o teme
«Kunemartuka. Jlunamuka. 3aKOHBI

COXpaHCHHA B MCXAHUKE»

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHbIE TOJIOKEHHUS MOJIEKYJISIPHO-
KAHETHYECKOU Teopun. bpoyHOBCKOE
nexenue. dudpysus

Bbubnuoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapaxkTtep IBMKEHUS U
B3aUMOJIEIICTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHuUsl ra3oB, KUIKOCTEN

1 TBEPIBIX TENI

23

Macca monekyn. KonuuectBo
BeniecTBa. [locTosHHass ABoraipo

24

TemmoBoe paBHOBecue. TemmepaTypa



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

u e€ uzmepenue. llkana temneparyp
Ilenscus

Uneanpueiii a3 B8 MKT. OcHoBHOE

bubanoreka IIOK

25 ypaBuenue MKT https://m.edsoo.ru/ff0c4fde
AbGcoumoTHas TeMIiepatypa Kak Mepa
26 CpeaHell KHHETUYECKOW SHEPruu bubnunoreka [{JOK
JBH)KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MemnneneeBa-Kianeipona
27 3akoH /laapToHa. ['a30BBIC 3aKOHBI
JlaGopaTopHnas pabota
28 «HccnenoBanue 3aBUCMMOCTH MEXIY
napaMeTpamMH COCTOSIHUS
pa3peKEHHOTO Ta3a
29 H3omnpouecchl B ueadbHOM Ira3e U ux bubnuoreka [IOK
rpaduuecKoe npeaCTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHeprus
TEPMOANHAMUYECKOU CHCTEMBI U
30 crocoObl e m3MeHeHus. KomuecTBo bubanoreka [IOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrHsl OTHOATOMHOTO HJICATHHOTO
rasza
31 Buns Tenmonepegaumn bubamorexa [IOK
https://m.edsoo.ru/ff0c5c36
Y nenpHas TEINIOEMKOCTH BEIIECTBA.
32 KonuuecTBo TemnoTel npu bubsmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Teruronepenade. AnuabdaTHeIA MpoIece
33 [TepBblit 3aKOH TEPMOJTMHAMHUKH U €TO bubnunoreka [IOK

MIPUMEHEHHE K N30IpOoIieccamM

https://m.edsoo.ru/ffOc5efc
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HeoOpaTtumocTs mporieccoB B

34 npupoje. Bropoii 3akoH brbmmorexa LIOK
PHpOAE. P https://m.edso0.ru/ff0c6230
TePMOIUHAMUKHU
35 [Tpunuun neiicteus u KI1/ renoBoi bubnunoreka [IOK
MalllMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KII/]
37 DKoJIOTHYecKue MpooIIeMbl
TETJI0ODHEPTeTUKHI
38 Ob6o6matromuit ypok «MomnekynsapHas Bbubnuoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
Kontposbnas pabota no teme
39 «MonexymnspHas Gusnka. OCHOBBI bubanorexa [IOK
Y2Ip ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
40 [TapooOpazoBanue ¥ KOHICHCAIIHS. bubnmorexa [JOK
Hcnapenue u kumneHue https://m.edsoo.ru/ff0c63b6
AOcCooTHas U OTHOCUTEIhHAS
41 BJIYKHOCTH BO3Ayxa. HachlleHHbII brbmorera LHOK
Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrannnueckue n
42 aMmop¢HbIe Tena. AHU30TPOIHUS bubmmorexa [JOK
CBOMCTB KpuCTaJaoB. JKuakue https://m.edsoo.ru/ffOc65f0
kpuctaiuibl. COBpeMEHHBIE MaTepHalTbl
[InaBneHne M KpHUCTALTU3AIINS.
43 VYiaenbHas TEMIoTa TUIABICHUS Bubanorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
b K
44 YpaBHEeHHE TEIIIOBOTO OaaHca nommorexa IO

https://m.edsoo.ru/ff0c6820
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DneKTpu3aIus Tea. DIeKTPUIECKHMA

45 3a JBa a dJIeK eCcK bubamorexa LIOK
sif. JIBa BHIa DIIEKTPHICCKUX
pAA A P https://m.edsoo.ru/ffOc6bcc
3apsa0B
[IpoBogHUKH, TUIAEKTPUKHU U
46 n(f)n TIPOBOTHUKH 3aK§H COXpaHCHUS bubmorexa [IOK
YHPOBOA ) P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUUECKOTO 3apsiia
Bsaumopeicteue 3apsanoB. 3akoH
47 Kynona. ToueuHbIN 3JIEKTPUIECKUI bubmorexa HOK
Y ’ P https://m.edsoo.ru/ffOc6ce4
3aps
Hanps:k€HHOCTB 2JIEKTPHUECKOTO
48 noJist. [IpuHnmn cynepno3uuuu Bbubnuoreka [JOK
AJICKTPUYECKHX TosieH. JInHum https://m.edsoo.ru/ff0c6df2
HaMpsKEHHOCTHU
Pabora cuit anekTpocTaTHaecKoro
49 nonst. [Torennuan. Pasnocts bubsmorera [IOK
’ adt. https://m.edsoo.ru/ff0c6f00
MOTEHIINATIOB
[IpoBOAHUKY U AUDTIEKTPUKH B
50 3npeKT OCTaTHYECKOM ncf)ne bubsmorera [IOK
p ' https://m.edsoo.ru/ff0c7018
JydnexTpuueckas MPOHHUIIAEMOCTh
bubnuorexa IJOK
51 DnekrpoémkocTs. Konnencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh IIOCKOT0
52 KOHJIEHCATOpa. DHEPTHUS 3apSHKEHHOTO bubmorexa HOK
A pa. JHEp P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOopa
53 Jlaboparopnas padorta "M3mepenue
3JEKTPOEMKOCTH KOHAEHcaTopa"
54 [IpuHIMTT IENUCTBUS U TIPUMECHEHUE

KOHZACHCATOPOB, KOITMPOBAJIBHOTO
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armmapara, CTpyHHOTO IIPHHTEpa.
DexTpocTaTH4ecKas 3aInTa.
3a3eMiIeHHe AJIEKTPONPUOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBHS €r0
cymiecTBoBaHUs. [I0CTOSHHBIN TOK.
Cuna Toka. HanpsixeHue.
Comnpotunenue. 3akoH Oma J1st
y4acTKa Lenu

56

[TocnenoBarensHOE, MapauIeNbHOE,
CMEIIaHHOE COeMHEHHE
npoBoAHUKOB. JlabopaTtopHas paboTa
«/3yueHne cMEIaHHOTO COSTMHEHUSI
PE3UCTOPOB»

Bubnnoreka [JOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOIITHOCTH AIEKTPUIECKOTO
toka. 3akoH J[xoyns-Jlenna

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

58

3akon Oma 11 NOJTHOM (3aMKHYTOH)
anekTpuueckoi nenu. Koporkoe
3aMmbikadue. Jlaboparopnas padora
«3mepenne DJIC ncTouHUKa TOKA U
€ro BHYTPEHHETO CONPOTUBICHHSD)

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

59

DNEeKTpOHHAs! MPOBOJAMMOCTD TBEPABIX
METalJIoB. 3aBUCHUMOCTD
COTNPOTHUBIICHUS METAIOB OT
Temnepatypbl. CBepXIPOBOAMMOCTD

60

DJIEKTPUYECKUI TOK B BAKyyMe€.

CBOMCTBa JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOTHHUKH, X COOCTBEHHAs U
npuMecHasi mpoBoAuMocTh. CBoOCTBa
p—n-nepexoxna. IlomynpoBoaHUKOBBIE

bubnuoreka [IOK
https://m.edsoo.ru/ffOc84ae
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MPUOOPHI

DJIEKTPUYECKU TOK B paCTBOpax U

62 pacriaBax 3JIeKTPOJIUTOB. 1 bubnunoreka [IOK
DIEKTPONUTHYECKAs IUCCOLHALIMS. https://m.edsoo.ru/ff0c82ba
DIEKTPOIN3
ONEeKTpUYECKUN TOK B ra3ax.

63 CaMOCTOSTENbHBINH U 1 bubnuorexa IJOK
HECaMOCTOSTEIILHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
[Timazma
DnekTpruyeckue nNpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnuorexa [JOK
npumeHenue. IlpaBuna TexHUKH https://m.edsoo.ru/ff0c86fc
0e301macHOCTH

65 O06o06maromuit ypok 1 bubnuoreka [[OK
«DIEKTPOIMHAMUKAY» https://m.edsoo.ru/ff0c88be
Konrtponbnas paboTa no reme
«Qunekrpocratuka. IlocTosHHBIN bubnuoreka [{OK

66 . 1
3EeKTpUUYeCKUil TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»

67 Pe3zepBHblil ypok. KoHTponbHas 1 bubnunoreka [IOK
pabora mo teme "DieKTpoauHamMHKa" https://m.edsoo.ru/ff0c8c56

68 Pesepublil ypok. O6o0maromuii ypok 1 bubnuorexa [IOK
o temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPO'PAMME
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11 KJIACC

KoanuyecTBo uacoB JJIeKTPOHHbIE
Ne Hdara nudpoBbIe
n/n Tema ypoxa Bcero Konrpobiibie | Hpaktireckue u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI pecypebi
[TocTossHHBIE MAarHUTBI U UX

1 B3auMMOJIeHcTBHE. MarHuTHOE II0JIe. 1 bubnuoreka LIOK
BekTop maruutHOM nHAykuuu. JIlnaum https://m.edso0.ru/ff0c9778
MarHUTHOW MHAYKIIUH
MarHuTHOe 1oJjie MPOBOJHUKA C

9 TokOoM. OnbIT Dpcrena. 1 bu6nunorexa IIOK
B3aumoneiicTBue IpOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «M3ydeHue 1 1 bubmmorexa [JOK
MarHuTHOTO TOJISL KaTYIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOTO TIOJIS Ha
IpOBOAHUK ¢ ToKoM. Cuina Ammepa.

4 JlaGopatopHnas pabora 1 1 bu6mmorexa [JOK
«HccaenoBanue qeicTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHMWTa Ha paMKy ¢
TOKOM)

JleicCTBE MarHUTHOI'O MOJIS HA

5 JIBIKYILYIOCS 3apsyKCHHYIO YaCTUILY. 1 bu6nmnorexa [JOK
Cuna Jlopenmna. Paborta cuibl https://m.edsoo.ru/ff0c9df4
Jlopenna

5 OnextpomarauTHas mHAyKnud. [ToTok 1

BeKTOpa MarHuTHOU nHAYKIUU. DJC
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WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykaoun @apanes

JlaGopaTopHnas paboTa
«HccnenoBanue sIBICHUS
AIIEKTPOMArHUTHON HHIYKIIUID

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

NuaykTuBHOCTD. SIBNEHUE
camouuaykiuu. JJC caMouHAyKITHH.
DHeprusi MAarHUTHOTO TOJIS KaTYIIKHU C

TOKOM. 3J'I€KTpOMaFHI/ITHOC I10JIC

bubnuoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne ycTpohucTBa U UX
MIPUMEHEHHUE: TIOCTOSIHHbIE MATHUTHI,
3JI€KTPOMArHUTHI, 3JIEKTPOJIBUTATENb,
YCKOPUTEJIH 3JIEMEHTapHBIX YaCTHII,
WHJYKIMOHHAs [1€Yb

10

O6o06maromuit ypok « MarautTHoe

nosie. DJIEKTPOMArHUTHAS WHIYKIIMSD)

Bbubmuoreka LIOK
https://m.edsoo.ru/ffOcab82

11

Kontponbnas pabora no teme
«MarsuTHoe 1oJe.
DNeKTpOMarHuTHasi UHAYKLUS

bubnuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHUYECKHE
Konebanus. ["'apMoHMUueckue
KojebaHus. Y paBHEHHE

TAPMOHHYECKUX KOJIeOaHMH.

[IpeBpamienue sneprun

Bubnuoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHnas paboTa
«HccnenoBanre 3aBUCHMOCTH
neproja MalibIX KoeOaHui rpy3a Ha
HUTH OT JUTUHBI HUTH U MacChl Tpy3a»
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14

KonebarenbHbrii kKoHTYp. CBOOOIHBIE
QJICKTPOMAardHuTHBIC KoJicOaHUs B
UJICATIbHOM KOJIeOaTeIbHOM KOHTYpE.
AHayorus MeXIy MEXaHHYECKHUMHU U
QJICKTPOMAarHuTHBIMHA KoIeOaHUsIMU

bubanoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs YHEPTHUH B HJICATTLHOM
KoJIe0aTeNnbHOM KOHTYpe

bubnuoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyXaroIUX
KoJjebaHusx. BeIHyXK1eHHbIE

MexXaHuyecKue Koiebanusa. Pe3oHanc.

BbIHYKICHHBIC 3JIEKTPOMArHUTHBIC
KOoJIe0aHus

Bbubanoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[TepemenHsbIi TOK. CHHYCOMIAJIBHBIN
repeMeHHbIN TOK. MOITHOCTh
NEPEMEHHOI0 TOKAa. AMIUIUTYAHOE U
JEUCTBYIOIEE 3HAUYEHHE CUIIBI TOKA U
HaIpSKEHUS

bubnuoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponssoacTso,
nepejaya u norpediaeHue
3JIEKTPUYECKOMN S3HEPTUHU

19

YCTpONCTBO U IPAKTUYECKOE
IIPUMEHEHUE 3JIEKTPUIECKOTO 3BOHKA,
reHepaTopa epEeMEHHOI0 TOKa,
JIMHUU dJIeKTpoIepenad

Bubnuoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKU NTPH
IIPOM3BOJICTBE IEKTPOIHEPTUM.
KynbTypa ncnosnb3oBaHus
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3JICKTPOIHEPTUH B TIOBCETHEBHOM
JKU3HU

MexaHH4YeCKHe BOJIHBI, YCIOBHS
pactpoctpanenus. [lepuon. Ckopoctsb

bubanoreka [IOK

21
pacnpoCcTpaHeHUS U JJTMHA BOJTHBI. https://m.edsoo.ru/ff0ccab4
[Tonepeunsie 1 MPOAOILHBIE BOJIHBI
99 3Byk. CkopocTb 3ByKa. [' pomkocTh bu6mmorexa [JOK
3ByKa. BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJeKTPOMarHuTHBIE BOJIHBI, UX
23 cBolicTBa U cKopocTh. [lIkana bubmorera [IOK
P i https://m.edsoo.ru/ffOccfe0
3JICKTPOMATrHUTHBIX BOJIH
[TpuHIUIIBI paTHOCBS3U U
24 TeJeBUICHUA. Pa3BuTne cpeacTs
cBsi3u. Paguonokanus
o5 Konrponbnas padora «Konebanus u bubnnorexa [IJOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[TpsMonuHEHOE pacpoCcTpaHeHUE
26 CBETa B OJJTHOPOJIHOM Ccpelie. bubnuoreka [JOK
Toueunslii HCTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus cseta. [loctpoeHune bubsmorexa [IOK
P L P https://m.edsoo.ru/ff0cd4e0
n300pakeHui B IIIOCKOM 3epKaje
IIpenomnenue csera. [lonnoe
98 BHyTpeHHee oTpaxkeHue. [IpenensHblil bubnnorexa [IOK
yToJI MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpakKeHUs
29 Jlaboparopnas pabota «3mepenue bubnuoreka [IOK
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moKa3aTeyisd MpPCIIOMIICHUA CTCKJIa»

https://m.edsoo.ru/ff0cd67a

JIunssl. [TocTpoenne nzoOpakeHui B

. bubanoreka [IOK
30 nua3e. PopMysia TOHKOW JTMH3BI.
https://m.edsoo.ru/ffOcddle
VYBenuueHue JIUH3bI
Jlaboparopnas paboTa
31 «HccnenoBanue CBOMCTB
n300pakeHUH B JTMH3AX)
Jucnepcus ceera. Cii0KHBIN cOCTaB
39 oenoro cBeta. L[BeT. JlabopaTtopHas
pabora «Habnrogenue nucnepcun
CBETa»
WNurepdepenmmst ceera. Jndpakmms bub6mmorexa [JOK
33 ,
ceeta. [{udpakumonnas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubmmorexa [JOK
[Tonsipusanus cera https://m.edsoo.ru/ff0cf02e
35 Onrtnyeckue npuOOpsl U yCTPOUCTBA U
yCIIOBUSL MX 0€30MacHOTO MPUMEHEHHS
['paHuIlBI TPUMEHUMOCTH
36 KJ1accuueckord MexaHuku. IloctynaTs bubmmorexa [JOK
CHEeUAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTHU
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
37 3amemsieHne Bpeme COKpallleHUe Bu6anorexa [JOK
MEJJICHUE BPEMEHH U COK HU
A P batl https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U MMITYJIbC PENISITHBUCTCKOM
38 yacTullel. CBsI3b MacChl C JHEpTUeh U bubsmorexa LIOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrUs MOKOs
39 KonTtponbsnas pabora «OnTuka. bubnuoreka [IOK
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OcHOBHI clielInajgbHON TEOPUHU
OTHOCHUTEIILHOCTH

https://m.edsoo.ru/ffOcf6f0

®otonnl. ®opmyna Ilnanka. DHeprus

bubanoreka [IOK

40
Y UMIyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HUCCIICIOBaHNE En6 10K
HNOJINOTCKA
41 otoaddekra. O A.T.
Porodppexra. OnuITs https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl PpoTodrdpdexra. YpaBHeHHE
. (IV) P P Bbubanoreka [IOK
42 DitHmTeliHa 1151 hotodddekra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dotorddexra
Hasnenue ceeta. OnwiTe! 11. H.
43 JlebeneBa. XuMuueckoe IeHCTBHE buGmorexa IIOK
Aend. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne ycTpoucTBa u
44 MPaKTUYECKOe TMPUMEHEHHE:
¢doro31eMeHT, (OTONATUHK,
coytHe4Has 0aTtapesi, CBETOANO
45 Pemenne 3aga4 1o Teme « 37I€MEHTHI bubnuoreka [JOK
KBaHTOBOI ONTHKH https://m.edsoo.ru/ff0d0302
Mogens atoma ToMmcona. OnbITE
46 Pesepdopna mo paccesHHIO O-4acTH bubmorera [IOK
poopA P t https://m.edsoo.ru/ff0d091a
ILtanerapras Mozxens aroMa
Bubnuoreka LIOK
47 IT b
OCTyRaThL bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornomeHue GoToHOB
48 MIPH TIEPEXO0JIe aTOMa C OJTHOTO YPOBHSI bubsmorexa HOK
P pexo . A P https://m.edsoo.ru/ff0d0Oafa
SHEPruHU Ha APYyroi. Buasl crieKTpoB
49 BonHoBBIE cBOMCTBA YacTHUII. BOIHBI bubnnoreka [IOK
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ne bpoiinsa. KopmyckynspHo-
BOJIHOBOW Ayanu3Mm. CIIOHTaHHOE U

BBIHYXXJICHHOC H3JIY4YCHHC

https://m.edsoo.ru/ff0d0ca8

50

OTkphITHE pagUOaKTUBHOCTU. OTIBITHI
Pesepdopna mo ompeneneHuro cocraBa
PaZMOaKTUBHOTO H3ITyYCHHS

bubanoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(a-, 6era-, ramMmma-
u3nydyenus. Bnusuue
PallOaKTUBHOCTH Ha KUBbIE

OpPraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnan.
DNeKTPOHHBIN U NO3UTPOHHBIN OeTa-

pacnaa. 'amMa-u3nydeHue

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

53

DHeprusi CBI3U HYKIIOHOB B sITpe.
S nepuble peakiuu. AaepHbIi
peakrtop. [IpoGiieMbl, IEPCTIEKTUBHI,
SKOJIOTUYECKHE aCTIEKTHI SIIEPHOM
SHEPTeTUKHU

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

54

DneMeHTapHbie YacTullbl. OTKpBITHE

Mo3UTpoHa. MeTo 1l HAOMIOCHUS 1
perucTpanuy 3J1eMEHTAPHBIX YaCTHII.
Kpyrislil cron «@yHI1amMeHTaaIbHbIE
B3auMojieiicTBus. EQUHCTBO

(U3UIECKOI KapTHHBI MUPa»

bubmmoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3anoro neda. Co3se3aus,
SIpKHE 3BE3/bI, TUIAHETHI, UX BHIUMOE
nemxenune. ConHeuHas cucTeEMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connue. ConHeuyHast aKTUBHOCTb.
Uctounuk sneprun ComnHIa u 3BE37

57

3BE31bI, NX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/bI TIIaBHON
I0CJIe10BaTeIbHOCTU. BHyTpeHHee
crpoenue 38€31. CoBpeMEHHbIE
MPENICTABICHUS O MPOUCXOXKICHUU H
sposronuu CoJiHIa U 3BE3]

58

Muneunsiii [TyTe — Hama [NanakTuka.
[Tonoxenue u nuxenue CoaHLa B
l'anmaktuke. 'anaktuku. Y€pHbie
JBIPBI B sIIpax rajJakKTUK

59

Bcenennas. Pazberanue rajakTHK.
Teopus bonbiioro B3psiBa.
PenukroBoe uznyueHue.
MeTaranakTuka

60

Hepemennsie nmpoOieMbl acCTpOHOMUHT

61

KonTtponrsHas pabora «1eMeHThI
aCTPOHOMHUH U aCTPOPHUIUKN»

62

O6o6maromwuit ypok. Ponb ¢pusuku u
aCTPOHOMHH B IKOHOMHUYECKOM,
TE€XHOJIOTUYECKOMN, COLIMaIbHON U
ATUYECKOH chepax IesTeTbHOCTH
YeJI0BEKa

63

O6o0maromuii ypok. Ponb u mecto
(bU3UKHU U aCTPOHOMUH B
COBPEMEHHOW HAyYHOUM KapTHUHE MUpPa

64

O6o6maromuii ypok. Ponb




¢usnyeckoil Teopuu B (HOPMUPOBAHUU
MpeCTaBICHUN 0 pu3nuecKon
KapTUHE MUpa

O6o6maromuii ypok. Mecto
(hbu3nuecKol KapTUHBI MUpa B 00IIeM

65 1
psIAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJICTaBIECHUN O MpPUPOJIE

66 PezepBHbIil ypok. MarHuTHOE more. 1
DJIeKTpOMarHuTHasi UHAYKIUS
PeszepBHbiil ypok. Onrtrka. OCHOBBI

67 CIIEIUATLHOU TEOPUH 1
OTHOCUTEIILHOCTH
Peze 1 ypok. KBanrosa 3MKa.

68 BJICI\I;ZII-)IITI/LI};I)CTK OH(]jMI-:I/I]j/IH e 1 buGamorexa LIOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBLIEE KOJIMYECTBO YACOB IIO 68

[TPO'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

» ®usuka, 10 xkimace/ Msakumes A.A., «M3gaTenscTBO
«IIpocBerienue»
» ®usuka, 11 kimace/ Msakumes A.A., «M3gaTenscTBO

((HpOCBGHICHHe»

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

1 http://nsportal.ru - connanabHas ceTh paOOTHHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoure.

3 http://festival.1september.ru/articles/ - pectrBanp neparoruaeckux uiaek

«OTKpPBITBIN YPOK»

Ahttp://www.fizika.ru/ - caiit st yaureneit pU3MKM U MX YIYCHUKOB.
5 http://mww.physics.ru/ - maTepuaisl o ¢husuke.
6 www . ege .edu.ru - uadopmarmonnsiii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas kosekius [{IOPoB


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/




		2023-10-17T12:24:12+0300
	Редюк Андрей Владимирович




