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HHOACHUTEJIbHASA 3AITMCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeaHEro ooumiero odpa3oBaHUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH M TpeOOBaHWUN K pe3ylbTaTaM OCBOCHUS OCHOBHOM
obpasoBarenbHON TporpaMmebl, ipencraBieHHbIX B DI'OC COO, a Takxke ¢ yuéToM deaepabHON
paboueii mporpaMMbl BOCIUTAHHS M KOHLIEIIIIMU MIPENolaBaHust yueOHoro npenmera «dusnkay B
oOpa3oBaTenbHBIX  opraHuzamusx Poccuiickoit  ®enepanuu, pealu3ylOIIUX  OCHOBHBIC
00pa3oBaTeNbHbIE IPOTrPAMMBI.

Conepxanue NporpaMMbl MO (U3MKE HANpaBlIeHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTUHBI MHpa oOyvaromuxcs 10—11 kmaccoB npu o0yyenun ux (usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATebHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeAMETHBIM
pe3yabTataM OOy4YeHMs, a TaKKe YUUTBHIBAET HEOOXOJUMOCTb pealu3alii MEXIpPeAMETHBIX
cBsi3ell (M3UKM C €CTECTBEHHO-HAYYHBIMH YUEOHBIMH IpenMeTamMu. B Hell ompenemnsroTcs
OCHOBHBIC LIENIM M3y4eHUs (U3UKU HAa YPOBHE CpeaHEero oOIIero oOpa3oBaHMs, IUIAHUpPYEMbIe
pe3yabTaThl OCBOEHHS Kypca (PU3UKHU: TNYHOCTHBIE, METallpeIMETHBIE, TPeIMETHbIE (Ha 6a30BOM
YpOBHE).

[Iporpamma no ¢pu3KKe BKIIOYAET:

e [UIAHUPYEMBbIE PE3ybTaThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IPeMETHBIE PE3YNIbTAThI 10 TO/1aM 00YUYCHHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3ukay 1o rogam o0ydeHwUs..

du3mKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYMAs B KAUeCTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKpY)KarolleM MHpeE.
[[IxonbHBIA Kypc (GUBUKH — CHCTEMOOOpa3yIOIMA Jii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U ABICHUN, N3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpadpueit u acrpoHomueil. Mcrnonp3oBaHHe U aKTHBHOE
npUMeHeHHe (PU3MUECKUX 3HAHUN ONPEEIIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTHMA
B cdepe SHEepreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, IOJIY4YEHHs HOBBIX MAaTEpHUaloOB C
3aJJaHHBIMH CBOMCTBaMH U JIpyrux. M3yuenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa OOy4aroImuxcs, B (OPMHPOBAHHUE YMEHHUU HPUMEHSITH
HAYYHBII METO/] O3HAHUS IIPH BHITIOJIHEHUH UMHU Y4€OHBIX MCCIIEJOBAHUH.

B ocHOBY Kypca ¢hu3uKH A1 YPOBHS CpeHEro 001ero o0pa3oBaHMs MOJIOXKEH P HIICH,
KOTOPBIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 OCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUY € HEW KypC SIBJISIETCS JIOTUYECKHU 3aBEPIUIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PM3MKH, BKIIOYAET KaK BOINPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuall Kypca (PU3UKH 00bEAUHEH BOKPYT
¢usnueckux Teopwil. BemymumMm B Kypce sBisercs (OpPMHpPOBAHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeanogaraeT MUCloJib30BaHUE T'yMaHUTaApHOTO
HoTeHIMana (PU3NIECKON HayKH, OCMBICICHHUE CBSI3U Pa3BUTUS (PU3UKU C Pa3BUTHEM OOLIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M SKOJIOTHYECKUMU MpoOIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku npenmnoyaraet 3HakOMCTBO C ITUPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTNYECKUX MPUIIOKEHUHN U3yYEHHBIX TEOPUIl U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEIEHHUS 3JIEMEHTOB COJAEpKaHUS,
NOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C pa3BUTHEM



TEXHUKH ¥ TEXHOJIOTHH, a TaK)ke 00CYKIeHUs Tpo0IeM panoHaILHOTO TPUPOIOTIOIH30BAHUS 1
HKOJIOTHUECKOM Oe30MacHOCTH.
Crep>KHEBBIMH 3JIEMEHTaMH Kypca (U3MKHM Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABJISIIOTCS  pu3udeckue Teopu (HOpMUPOBAHHE TPEACTABICHHH O CTPYKTYpPE IOCTPOCHHS
¢du3udeckoil TeopuH, poiau (YHIAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, Ul ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOIIECCOB).
CHCTEeMHO-IETETFHOCTHBIN MOIX0 B Kypce (DU3UKU pealn3yeTcsl MPEXIe BCETO 3a CUET
OpraHu3aIluy SKCIIEPUMEHTAIBHONW JIEATENFHOCTH o0ydJaromuxcs. s 6a30BOro ypoBHs Kypca
(¢U3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo (usuke OoObEIWHEHBI B OOLIMI CIUCOK
YUECHHUYECKUX MPAaKTUYeCKUX paboT. BeigencHue B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
NPOBOJUMBIX ISl KOHTPOJSI M OLIEHKH, OCYIIECTBISICTCS YYacTHUKaMH 00pa30BaTEebHOTO
npoliecca UCXO/s U3 0COOEHHOCTEH TUTAHMPOBAaHMS U OcHaleHus kabuHera gusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAZCHUE OOYYAIOIIMMHUCH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHHS 3aBUCHMOCTEH (U3UYECKUX BEJIMYMH W TIOCTAHOBKY OIIBITOB IO TPOBEpKE
NPEIOKEHHBIX THITOTE3.
Bonbioe BHUMaHUE yIenseTcsl pelIeHUI0 pacu€THBIX M KayecTBEHHBIX 3a1ad. [Ipu sTom
JUIs pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEIbIO,
MIO3BOJISIONINE PUMEHSATH H3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3Jiena Kypca,
TaK W WHTETPUPYS 3HAHUS W3 Pa3HBIX pasnenoB. [ KayecTBEHHBIX 3aad MPHOPHUTETOM
SBIISIIOTCS 3aJaHUsl Ha OOBSCHEHHWE TMPOTEKaHUs (U3UYECKHX SIBICHHUM U MPOIECCOB B
OKpY’Kalolle J>KU3HHU, TpeOylomme BbIOOpa (HU3MUECKOM MOJENnu Uil CUTYallud HpPaKTUKO-
OPUEHTHPOBAaHHOTO XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuasbHO-TEXHHUYECKOMY
o0ecrieyeHnIo yuyeOHOro mpoiiecca 0a30BbIi ypOBEHb Kypca (PU3UKH Ha YPOBHE CPEHETO 00IIEro
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSAX MPEIMETHOTO KaOMHETa (PU3MKU WU B YCIOBHUSIX
WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO NUKIa. B kabuHere (u3mku
JIOJDKHO OBITh HEOOXOIMMOE J1abopaTopHOe O0OpYyIOBaHME ISl BBITTOJTHCHHUS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yaeHU4EeCKUX MPAKTUYECKUX paboT U IEMOHCTPALMOHHOE 000PYIOBaHHE.
JleMoHCTpalMoOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IMPHHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W 00ECIEUMBACT MOCTAHOBKY IEPEUYMCIICHHBIX B MPOrpaMMe 10
(¢U3nKe KIFOYEBHIX JAEMOHCTPALMK JJIs HMCCIECOBAHUS W3y4aeMbIX SIBICHHHA W TIPOIIECCOB,
HIMIIUPUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.
JlaGopaTtopHoe 00OpYyZOBaHUE IJISi YUYEHHUECKUX MPAKTHUECKUX padboT ¢opMmHpyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M oOOecrieurBacTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyJaronuxcsi. TeMaTWueckre KOMILUIEKTHI JIaDOpaTOpHOro O0OOpYyIOBaHUS JOJIKHBI OBITh
MOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX U LU(POBBIX NPUOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.
OCHOBHBIMU TIEISIMU W3y4YeHUs (PU3HUKH B 00111eM 00pa30BaHUM SBISIOTCS:
e (opMupoBaHME HHTEpPECa M CTPEMJICHUS OOYYaIOUIMXCSd K HAyYHOMY HW3YYEHUIO
NPUPOJIBI, Pa3BUTHE UX WHTEIUICKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJICTaBICHUI O HAayyHOM MeETOJe TIO3HaHUuS U (HOpMHUpPOBaHHE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBIICHUSIM,

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa U3y4eHUsI OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



dbopMupoBaHUe yMEHUN OOBSACHATH SBICHUS C UCIIOIH30BaHUEM (DU3UUECKIX 3HAHUN U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (PU3HMKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHH.

JlocTrxkenne 3TUX Teneld 00ecreynBaeTCsl pelIeHUeM CIEAYIOMUX 3aaad B IpoIecce
U3YYeHHUS Kypca (GU3UKU HA YPOBHE CpEIHEro o0Iiero o0pa3oBaHuUs:

npruoOpeTeHne CUCTEMBbl 3HaHUN 00 O0ImMX (U3UUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYISIPHYIO PU3UKY, JIIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

¢opMHpOBaHHE YMEHUH TPHUMEHSATh TEOPETUYECKHE 3HAHMA M OOBSICHEHUS
busznyecKkux SBICHUH B TpUPOJE U JUIA TNPUHATHS MPAKTHUECKUX pELICHUl B
MMOBCEAHEBHOM XU3HU;

OCBOEHHE CIOCOOOB peHIeHMs] pa3MuYHbIX 3a7ad C SBHO 33JaHHON (QU3NYECKO
MOJIEIBIO, 3a/1a4, I0IPa3yMEBAIOIINX CAMOCTOSATENILHOE CO3JaHNne (PU3NUECKON MOIEIH,
aJICKBATHOW YCIIOBUSIM 3aJ1a4H;

NOHUMaHHE (PU3MUYECKUX OCHOB M NPUHIUIIOB JCWCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJOTMYECKHX IIPOLIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELY;

OBJIQ/ICHUE METOJAMU CaMOCTOSITENIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpHpeTauud  MHPOpMAIUH,  ONpEeleICHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ybTaTa;

CO3JIaHUE YCJIOBHH JJISI pa3BUTHUSI YMEHUW MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JESITEIbHOCTH.

Ha wusydenue ¢usuxu (0a30BbIi ypoBEeHb) Ha ypOBHE CpEIHEro oOmero odpa3oBaHuUs
otBoautcs 136 yacos: B 10 knacce — 68 yacos (2 yaca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEIIO).

[Ipennaraemselii B mporpamme 1o (Gpu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHICCKUX paboT
SBIISICTCS PEKOMEHJOBAHHBIM, YYUTENb JEJaeT BBHIOOP MPOBEJACHUS JTaOOpaTOPHBIX paboOT
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®u3uka ¥ MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupoje. Hayunele Meroasl mo3HaHUsA OKpyxkarowero mupa. Pomib
HKCIIEPUMEHTA M TEOPUH B IIPOIIecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.
MopenvupoBanue GU3MYECKUX SIBICHUN | TporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI M TEOpUH. |'paHULIbI MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Pons m mecto ¢m3ukm B (GopMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHazorosble 1 IU(PPOBbIE U3MEPUTENbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe ABWKeHHE. OTHOCHTEIBHOCTh MEXAaHUYECKOro ABWKeHMs. Cucrema
otcuéta. Tpaekropus.

[Tepememnienne, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) W YCKOPCHHE
MaTepuaibHOW TOYKH, MX MPOEKIMH HAa OCH CHCTEMBbl KOOpAMHAT. ClI0)KEHUE MEepEMELEHUN U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBIKEHHE. ['paduKu 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIbHOW TOYKU OT BPEMEHH.

CBoOonHOe majeHne. Y CKopeHne CBOOOIHOTO MaACHHUS.

KpuBonuneliHoe nBwxeHue. J[BH>keHME MATepUAIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEIHas ckopocTh. [lepron n yactora
oOparmenus. [leHTpocTpeMUTENIEHOE YCKOPEHHE.

TexHu4eckre yCTpoCcTBa U MPAKTUYECKOE MPUMEHEHHE: CIIUIOMETP, JIBUKEHUE CHAPSIIOB,
LENHbIE U PeMEHHBIE MTepelauH.

Jlemoncmpayuu
MO,Z[G.HB CHUCTEMbI OTC‘-IéTa, HWIUTIOCTpAlUA KWHCMATUUYCCKUX XAPAKTCPUCTUK JABUIKCHUA.
[IpeoOpazoBanue IBUKEHHUN ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.
[Tagenue Ten B BO3IyXe U B pa3peKEeHHOM MTPOCTPAHCTBE.
Habmronenue npuxeHus Tena, OpoleHHOTo MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.
H3mepenne yckopeHus cBOOOIHOTO MaeHHUs.
Hamnpagnenue ckopocTy pu JBUKEHUHU 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
W3ydeHne HepaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPeAeICHISI MTHOBEHHOU CKOPOCTH.
HccnenoBanrie COOTHOLIEHUS! MEKY MYTSAMU, PO IEHHBIMU TEJIOM 3a MOCIe0BaTEIbHbIE
paBHbIE TPOMEKYTKM BPEMEHHM IMPU PaBHOYCKOPEHHOM JBUKEHUU C HAYaJbHOM CKOPOCTHIO,
PaBHOU HYJIIO.

N3ydenune qBUKEHUS IApUKa B BI3KOW HKUJKOCTH.

W3ydeHue ABMKEHUS Tea, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHocurensHocTy ['anmies. [lepssiii 3akoH HproTona. MHEpruanbHbie CHCTEMBI
OTCU€TA.



Macca tema. Cuna. I[lpuHnun cynepno3uuuu cuid. Bropoit 3akoH HeroToHa st
MaTepualbHOU TOYKU. Tpernii 3akoH HbIOTOHA U1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKobxeHus, kauenus ). Cwa tperus. Cyxoe tpenue. Cuna
TPEHUsl CKOJIbXKEHUsI U cuiia TpeHus nokos. Koadduuument tpenns. Cuna conpoTuBICHUS MPH
JBUKEHUU TeJa B )KUJAKOCTH HIIU ras3e.

[ToctynarensHoe 1 BpaliareiabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CHJTBI OTHOCHUTENIBHO OCH BpallleHus. [1nedo cuiibl. Y caoBus paBHOBECHS TBEPIOTO
Tena.

TexHuueckne yCTpPONCTBA M MPAKTUYECKOE NPUMEHEHUE: NOMUIMITHUKH, JBUKCHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHepLUMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHna.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTh CHUJIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena nmpu yCKOpeHHOM MOIbEME U TaJCHUH.

CpaBHEHHME CUII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecUs TBEPAOTO Tesa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenune aBuxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B NPYKUHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yciioBUi paBHOBECHS TBEPIOTO Tela, UMEIOLIETO OCh BPALLICHMUS.

Tema 3. 3aKoHbl COXpaHEHUs 8 MEXAHUKE

HNmnynsc MaTepralibHOM TOYKHU (T€a), CUCTEMbl MaTepUualbHBIX TOUEK. MIMITynbC CHIIBI U
M3MEHEHUE UMITYyJIbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunetnueckasi 3Hepruss MaTepualbHOW TOYKH. Teopema 00 M3MEHEHHH KHHETUYECKON
SHEPTHH.

[orennmaneHas sueprus. [loreHnuansHas sHeprust ynpyro 1e(opMHUPOBAHHOM MPYKHUHBI.
[orenmansHas sHEprys TeNa BOIU3M MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMAIbHbIE CUJbl. CBsI3b PabOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUN.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIN
MUACTOJIET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexo MOTEHITMATBHON SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydenne aOCOIMIOTHO HEYHNPYroro yiapa ¢ TOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.



HccnenoBanue cBsi3u pabOThl CHJIBI ¢ M3MEHEHHEM MEXAaHMYECKOW 3HEpruM Tejna Ha
IpUMEpE PaCTSKEHHSI pE3UHOBOTO JKI'yTa.

Pa3znea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHS MOJICKYJIIPHO-KMHETUYECKON TEOPUHU U HX OIBITHOE 0OOCHOBAHHE.
Bpoynosckoe nsmxkenue. Auddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBHS YaCTHIL BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX Tell U 00BICHEHUE CBOMCTB BEIlleCTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BeniectBa. [loctositnaas ABoraapo.

TennoBoe paBHOBecue. TeMmmeparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpAaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UIeaNbHOrO raza. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeaHedl KWHETHYECKOW HHEPTruu
TEIJIOBOTO ABMKEHMS yacTull ra3a. [llkamna remnepatyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenpaeneeBa—Knanelipona. 3akon JlansroHa. M3omporeccsl B UI€aIbHOM ra3e ¢ NOCTOSHHBIM
KOJINYECTBOM BellecTBa. [paduyeckoe mpencTaBieHUE M30IMPOLECCOB: HM30TEPMa, HM30X0pa,
n3o0apa.

TexHUuyecKue yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbITh, [OKa3bIBAIOLIME JHUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOIEKYI
OPraHUYEeCKUX COCTUHECHUH.

OmnbrTel 10 AUGGY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUIKEHUSI.

Mogens onbita IITepna.

OnBbITHL, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBHUS.

Mopaenb, HUTIOCTpUPYIOIIAsk IPUPOLY JABJICHHUS ra3a Ha CTEHKU COCYJa.

OnbIThI, HIUTIOCTPUPYIOLUE YPABHEHUE COCTOSHUS UEAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Onpenenenne Macchl BO3/yXa B KIIACCHOM KOMHATe€ Ha OCHOBE HU3MEpEHHH 00BEMa
KOMHATBHI, IABJICHUS U TEMIIEPATyphbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoauHamuueckas cucrteMa. BHYTpEeHHsSS 3HEprus TEPMOAMHAMUYECKOM CHCTEMBI U
crocoOb! e€ n3meHenus. KonnyectBo TemnoTel U paboTta. BHyTpeHHss sHEprusi 0JHOATOMHOIO
UJeabHOrO0 ra3a. Buapl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIIOEMKOCTH BellecTBa. KoMuecTBO TEIUIOTHI IPU TEIIoNepeiade.

[lonarue 06 anmabatHOM mpouecce. I[lepBbiii 3akoH TepMmoauHamuku. [lpumeHenue
MEPBOro 3aKOHA TEPMOAMHAMUKY K M3omporeccaM. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmonuHaMuki. HeoOpaTuMOCTh IPOIIeCcCOB B MPUPO/IE.

Tennobie MamuHbL. [IpuHIMIBL 1eficTBUS TemTOBBIX MaluH. [IpeobpazoBanus sHEpTUU B
TETUIOBBIX MamnHax. Koadduiment noneznoro aeicTus TemnoBoit Mamuusl. Lukn KapHo u ero
KOA(PUITMEHT TOJIE3HOTO IEUCTBUS. JKOJOTUUECKHE MPOOJIEMBI TETIIOIHEPTETUKH.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEW SHEpruu Tejla MpU COBEpIICHUH pPaOOTHI: BBUIET MPOOKH U3
OYTBUIKH MOJ JICHCTBUEM CHKAaTOT0 BO3/lyXa, HarpeBaHue 3(upa B TaTyHHOU TpyOKe MyTEéM TpeHus
(BHICOIEMOHCTPALIHS).

W3meneHne BHyTpeHHEH SHEPruM (TEMIIepaTypsl) Tena MpH TeIionepeiayie.



OnbIT N0 aguadaTHOMY PaCHIMPEHUIO BO3TyXa (OIBIT C BO3IYIIIHBIM OTHHBOM).

Mopenu mapoBoii TypOWHBI, IBUTATENISI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3Mmepenne yaenbHOU TeMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuyecmea. Dazoswvie nepexoonvt

[TapoobpazoBanue u koHAeHcanus. Mcnapenue u kumnenue. AOCOIIOTHAS U OTHOCUTEIbHAS
BJIKHOCTh Bo3ayxa. HacklmeHHbI map. YienpHast TemioTa mnapooOpa3oBaHHs. 3aBHCHUMOCTb
TEMIIepaTypbl KAIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrammmnueckue u amopdHbie Teaa. AHH30TPOIUS CBONCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpemMeHHble Marepuanbl. [lnaBieHne W KpucTtau3auus. Y AelbHas
TeruioTa raBneHus. Cyonumanmsi.

YpaBHEHHE TEIIOBOTO OalaHca.

TexHu4eckne yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP MU IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUN MOJIYYEHHSI COBPEMEHHBIX MaTepUaioB, B TOM YHCJIE HAHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapoB.

Kunenue npu noHU>KEHHOM JaBICHUU.

CriocoOb1 U3MepeHHsI BIaKHOCTH.

Habmroienue HarpeBaHus 1 MJIaBICHUS KPUCTAILTHYECKOTO BELIECTBA.

JleMOHCTpanus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

H3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pasznea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Tel. ONeKTpUYecKui 3apsna. JlBa Bua 3IIEKTPUYECKUX 3apsiiOB.
[IpoBOAHMKH, ANIEKTPUKHU U TIOJYIPOBOJHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsia.

B3aumoneiicteue 3apsigoB. 3akoH Kymona. ToueuHbld  3JIEKTpUYECKUH  3apsl.
Onektpuueckoe mosne. Hampsok€HHocTh 3nexktpudeckoro mnoss. [IpuHIun cyneprno3uuuu
NIEKTPUYECKUX MOJIeH. JINHUY HANPsKEHHOCTU MIEKTPUYECKOTO MOJIS.

Pa6ora cun anekrpocraruyeckoro nois. [lorennuan. Paznocts nmorennmanos. [IpoBoaHuku
Y JUDJIEKTPUKH B AJIEKTPOCTATUYECKOM Tosie. [[uanekTpuueckas MpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTh IUIOCKOTO KOHAEHcCAaTopa. DHEPTUs
3apsKEHHOT0 KOHJIEHCATOpa.

TexHu4ecknue yCTpoCcTBA M MPAKTHUYECKOE MPUMEHEHHE: 3JIEKTPOCKOMN, 3IEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBIM
anrmapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLAI JEHCTBUS DIIEKTPOMETPA.

B3auMozeiicTBrue HadIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TT0JIE 3apSHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM MOJIE.

DJNeKTpOoCTaTUYECKas 3alluTa.

JIMPNEeKTpUKH B 3JIEKTPOCTATHYECKOM I10JIE.

3aBUCUMOCTB JIEKTPOEMKOCTH TUIOCKOTO KOHJEHCATOPa OT IUIONIAAH IIJIACTUH, PACCTOSIHUS
MEXAY HUMH U TU3JIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprusi 3apsyKeHHOT0 KOHJIEHCATopa.



Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

H3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DJIEKTPUUYECKUN TOK. Y CIIOBHSI CYIIECTBOBAHMS SJIEKTPUYECKOr0 TOKa. ICTOYHUKHU TOKAa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 115 yyacTka LEnH.

DneKTpuueckoe COINIPOTHBIICHUE. VY nensHoe COIPOTHBIIEHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMENIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pa6ota snexktpuueckoro Toka. 3akoH Jxoymns—JIenia. MOIHOCTB 3IEKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOH) 3sieKTpruecKkoil nenu. KopoTkoe 3amMbIkaHueE.

DJIIEKTPOHHAs IPOBOJAUMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTh CONIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBomguuku. CoOCTBeHHass W MPUMECHAs TMPOBOJUMOCTH TOIYIPOBOIHHKOB.
CgoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUH TOK B PAacCTBOpaxX M pacijiaBaxX »3JEKTPOJIUTOB. ODIJIEKTPOJIUTHYECKAS
JUCCOIMAIus. DIEKTPOIIN3.

DneKTpuuecKuil TOK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MomHus.
[Tna3zma.

TexHu4eckne ycTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKMA TOKA, OJEKTPOHArpeBaTelbHBIE MPUOOPBI, SJIEKTPOOCBETHTEIHHBIC MPUOOPHI,
TEPMOMETP  COMPOTHUBICHUS, BAKyyMHBIA  JHOJI, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIyIIPOBOJJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIPSKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, [JIOIIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHuana.

CMmenraHHOoe COeTMHEHUE TIPOBOJHUKOB.

[Ipsimoe u3MepeHue 3MeKTpoABMKYIIEH cuiibl. KOpoTKoe 3aMblkaHHE TalbBAHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTUBIICHUSI.

3aBUCUMOCTB CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOIUTOB.

HckpoBoli pa3psi ¥ IpOBOJUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHnne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHIIBI HCTOYHUKA TOKA M €70 BHYTPEHHETO COMPOTUBIICHUS.

Habmonenue anekrponusa.

MexknpeaMeTHbIe CBS3H

N3yuenne kypca ¢uzukm 0a3oBoro ypoBHs B 10 Kiacce OCYyIMIECTBISETCS C Y4ETOM
COJICPKATENBHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHUH, TMHelHast GyHKIMA, mapabona, runepoona,
uX TpaduKu U CBOWCTBA, TPUTOHOMETPHUYECKHUE (PYHKIIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTEeHC,



OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHl U UX NPOEKIHUH HAa OCH KOOpAMHAT,
CJI0’)KE€HHE BEKTOPOB.

buonoeusn: mexannueckoe JBM)KEHUE B JKHMBOM mpupone, auddysus, ocMoc, TernaoooMeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMAIIUs, TaJbBaHUKA.

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

Texnonoeus: mpeoOpa3oBaHKE NBIKEHUH C MCIOIH30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHKE, TOIIIMITHUKY, HCIIONH30BAHUE 3aKOHA COXPAHCHUS HMMITYJIbca B TEXHUKE (pakerta,
BOAOMET W JpYTHWE), JBHTaTelb BHYTPEHHEro CropaHus, TmapoBas TypOWHa, OBITOBOU
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HHs COBPEMEHHBIX MaTepUalioB, B TOM UHUCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, JJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTtHoe moJe.
Bekrop maruuTHOM MHAYKIUH. [IpUHIUI Cynepno3uuy MarHUTHBIX 1oJei. JIMHUU MarHUTHOM
uHayknud. KapTuHa mTuHuN MarHUTHOM MHTYKLIUH T1OJISl TOCTOSIHHBIX MarHUTOB.

MarautHoe 1oJie MpOBOAHUKA C TOKOM. KapThHa JMHHMM MHAYKIIMM MarHUTHOTO IOJS
JUIMHHOTO IPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJBLEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MoIynb M HampaplieHHE. JI[BUW)KEHHE 3apsyKEHHOM YacTUIBI B
OJIHOPOJTHOM MarHuTHOM mojie. Pabora cumsl Jlopenma.

SIBneHue HNEKTPOMAarHUTHOM MHAYKIMHU. [IOTOK BEKTOpa MAarHUTHOM HMHIYKLHH.
DNEKTPOABUKYILASA CUJIA MHIYKIMU. 3aKOH JIEKTpOMarHuTHo uuaykuuu dapazes.

BuxpeBoe ayekTpuuecKkoe Moje. IIEKTPOABMXKYIIAs Cujla WHAYKIUU B IPOBOJHHKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM IIOJI€.

IIpaBuiio Jlenna.

NHnykTuBHOCTD. SIBIEHUE CAMOMHAYKIIMHU. DIEKTPOIBHKYIIAs CUJIa CAMOUHTYKLIUH.

OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpoilcTBAa M IPAKTUYECKOE TNPUMEHEHHUE: IIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTENIN 3I€MEHTAPHBIX YACTUILI, MHIYKIUOHHAS M1€Yb.

Jlemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHHUE ANEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHUY MHIYKIUKA MarHUTHOTO TOJIA.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[enicteue cuibl JIopeHIIa Ha HOHBI SJIEKTPOJIUTA.



SIBlIeHUE NEKTPOMArHUTHON MHIYKIIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD SJIEKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
ITOTOKa.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3yueHrne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHUTa Ha pAMKY C TOKOM.

UccnenoBanue sBiIeHUS 3IEKTPOMArHUTHON WHTYKIIUH.

Pa3nea 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble KOJ1eOAHUA

Konebarenbnast cucrtema. CB0OOOgHBIE MexXaHWYEeCKHWe KoyiebaHusa. [apMoHHUYeckue
kosnebanus. Ilepuon, wuactora, ammiauryna u ¢asza konebanuid. IIpyXKMHHBIH MasSTHHK.
MareMaTHuecKuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX Konebanuii. [IpeBparenne sHepruu npu
TFapMOHUYECKUX KOJIeOaHUIX.

Kone6arenbHbiii koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATBHOM
KOJIOATEIbHOM KOHTYpe. AHAIOTUS MEXIYy MEXaHHMYECKUMH M 3JIEKTPOMArHUTHBIMH
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs HEPTUU B HJICAILHOM KOJEOaTeIIbHOM
KOHTYPE.

IIpencraBienue o 3aTyxaromux KojgeOaHUsAX. BbIHyX/IeHHbIE MEXaHUYECKUE KOJIeOaHuUs.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMarHuTHBIE KOJIeOaHMs.

[lepemennbiii Tok. CHHYyCOMAANBHBIN NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITITUTYIHOE ¥ IEHCTBYIOLIEE 3HAYEHNE CHIIBI TOKA U HAIIPSYKEHUS.

Tpancdopmarop. IlpomsBoacTBo, mepempada W MOTPEOJCHUE BICKTPUUYCCKON IHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE 3eKTpodHepruu. KynbpTypa wucnonab3oBaHus
AJIEKTPO3HEPTUU B IIOBCETHEBHOM JKU3HH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: JJIEKTPUYECKUH 3BOHOK,
TEHEPATOp IEPEMEHHOIO TOKA, JINHUHU JJIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojeOaTeNbHOW cUCTEMBI (TPYKUHHBIN WIIM MaTeMaTHYeCKUN
MasITHHK).

Hab6nronenue 3aryxaronux KoJieOaHu.

HccnenoBanune CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumsutorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKAa UM HAlpsDKEHMsT OT BPEMEHM) IS
JJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHanc npu mocienoBaTeNIbHOM COEAMHEHMH PE3UCTOpa, KaTYHIIKW MHAYKTHBHOCTH M
KOHJIEHCATOPA.

Mogenb TMHUY 3IIEKTPOIIEpEeIadH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue 3aBHCUMOCTH TIEpHO/Ia MaJIbIX KOJIeOaHMid Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue IEpEMEHHOIO TOKa B ILENM M3 IOCIEIOBATEIBHO COEAMHEHHBIX
KOHJCHCATOPA, KaTyIIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHbvle 60JIHbL



MexaHudeckne BOJIHBI, yCJIOBHS pacnpoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHEHUs
U januHa BoNHBL [lomepeunble W mponaosbHbIe BONHBL MHTepdepeHmus u mudpaxius
MEXAHUUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHUS M3JIy4€HUs SJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anexkTpoMarauTHoil BojaHe. CBOMCTBA AIEKTPOMAarHUTHBIX BOJIH:
OTpaKeHHe, TMpelioMIIeHHe, mnoysipu3anus, audpakuus, uHTeppepenius.  CKopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[IIxkana 3J1€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE >JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHUUNBI paIUOCBSI3U U TENEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckne ycTpoucTBa M IMPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
VIbTPa3BYKOBas JIMATHOCTHMKA B TEXHHKE W MEIULIMHE, pajap, pPaJUuONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOAO0IbHBIX BOJH.

Konebuomeecs Teno Kak HCTOYHHK 3BYKA.

HabmioneHne oTpaxxeHus U MPEIOMICHHUSI MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHIuu U U pakiini MeXaHUIeCKUX BOJIH.

3BYKOBOW pe30HAHC.

HabmioneHue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOH
KoJie0aHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJsipu3anus, Audpakius, THTepdepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonMHERHOE pacIpOCTPAHEHUE CBETA B OJHOPOJHOM Cpene.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne M300pakeHUH B ILIOCKOM
3epKaie.

[Ipenomnenune cBera. 3aKOHBI MpPENOMIICHHS CBeTa. AOCONIOTHBIM  TOKa3arenb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOIO BHYTPEHHErO
OTPaKEHUS.

Hucnepcus ceera. CnoxxHbIN cocTa 6eoro csera. Lper.

Cobuparomue M paccewBarolmiue JUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHU B COOMPAIONIUX M PACCEUBAOIINX
nuH3ax. @opmysa TOHKOM JIMH3BI. Y BEIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenenbr npUMEHUMOCTH TEOMETPUYECKOU ONITUKH.

BonnoBast ontuka. WuTtepdepenuuss cBera. KorepeHTHbIE HMCTOUYHUKU. Y CIOBHUSA
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTE€P(HEPEHLINOHHONW KapTUHE OT JIBYX CHMH(a3HbIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpakuuss cBeta. JludpakunonHas pemérka. YciaoBHe HAOMIOJACHHUSA TJIABHBIX
MaKCHUMYMOB IPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckue ycTpoWCTBa M MpaKTUUYECKOe MPUMEHEHHE: O4YKH, Jiyrna, (Qoroammapar,
IPOEKIIMOHHBIN arnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs! ONTHKA, TU(paKIIMOHHAs peHIETKa,
HOJIIPOU .

Jlemoncmpayuu



[IpsamonHEiHOE pacnpOCTpaHEHUE, OTPAKEHHE M TpejaomiieHue cBeta. OnTUYecKue
puOOpHI.

ITonHoe BHyTpeHHee oTpakeHne. Moneinb cBeTOBOA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeIeCKomna.

Hab6mronenue untepdepeHium cera.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[Tomy4yeHue cnexkTpa ¢ HOMOLIBIO PU3MBI.

[TonydeHue cekTpa ¢ MOMOIIbI0 AUPPAKITHOHHON PEIIETKH.

Habmronenne nosnsipu3aiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnoie pabomuol

N3mepenne noka3aresns NpeioMIIEHUs CTEKIIA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Habmronenue aucrnepcuu cera.

Pa3zgen 6. OcHOBBI cienMAJIbLHOM TEOPUH OTHOCUTEIbHOCTH
I'panuipl NPpUMEHMMOCTH KJIacCUYECKOM MexaHuKH. [locTynarsl crienuanbHON TEOpUH
OTHOCHUTEJIbHOCTH: WHBAapUAHTHOCTb MOJYJSI CKOPOCTHM CBE€Ta B BaKyyMe, MPHUHIIHUII
OTHOCHUTEIBHOCTH DWHIIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHUE JJIMHBI.
DHeprusi U UMITYJIbC PEASITUBUCTCKON YaCTHULIBI.
CBs13b Macchl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs TOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmol KGAHMOBOI ONMUKU

®otonbl. ®opmyna [Tnanka cBsi3u 3HEpru HOTOHA C €ro YACTOTONH. DHEPrUsi U UMITYIIHC
¢orona.

OtkpeiTue u wuccienaoBanne (orodddexra. Ombiter A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuia» Gorodddexra.

Hasnenue cera. OnbiTel [1. H. JIeOenena.

XUMHUYECKOE ICMCTBHUE CBETA.

TexHuuyeckue YCTpONCTBA M MpPaKTUYECKOE MpUMEHEHHue: (OoTodJIeMEeHT, (HOTONATUUK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTodddeKT Ha YCTAaHOBKE C IIMHKOBOH TUIACTUHOM.

HccnenoBanue 3akoHOB BHeMHETO GoTodddexra.

CBeTOoauoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccesnuto o -uactui. [ImanerapHas
mozenb atoMa. [loctymarel bopa. U3nyyenue u mornomenrne GoTOHOB MPHU MEPEXoJie aToMa ¢
OJIHOTO YPOBHS 3HEPTUU Ha Apyroi. Buasl criektpoB. CrieKTp ypOBHEN 3HEPIMH aTOMa BOJIOPO/A.

Bonnossle cBolicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyaan3M.

CrioHTaHHOE U BBIHYXKJIEHHOE HU3JIyuYeHUE.

TexHuueckrne YCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIEeKTpaJbHBIA aHalu3
(CTIEKTPOCKOTT), JIa3ep, KBAHTOBBI KOMITBIOTED.



Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Hab6nronenne nuHEHYaThIX CIIEKTPOB MU3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe aopo
DKCIIEPUMEHTHI, TOKA3bIBAOIINE CII0KHOCTh CTPOEHHUS sapa. OTKPBITHE paIUOaKTUBHOCTH.
OmnsiThl Pesepdopaa mo omnpeneneHuio cocraBa paarnoakTUBHOrO u3inydeHus. CBoiicTa anbga-,
Oera-, raMMa-u3nydeHus. BiusHue paTnoaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTtkpeITHE IPOTOHA M HeWTpoHA. HykimoHHas monens siapa ['eitzenOepra—Banenko. 3apsi
aapa. MaccoBoe unciio sapa. M30Tomnsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnan. ['amMma-usznyueHue. 3akoH
PaAMoOaKTUBHOIO pacrnaja.
DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. [{edekT maccer sapa.
Snepublie peakuuu. JleneHue u CUHTES AIEp.
Snepubiii peaxktop. Tepmosnepubiii cuHTe3. I[Ipobmembl M TNEPCIEKTUBBI  SIEPHOM
HHEPreTUKHU. DKOJIOTMUYECKUE ACTIEKTHI AEPHON SHEPTEeTUKH.
DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOIOIEHUS ¥ pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
OyHnaMeHTaIbHbIE B3auMoelcTBus. EquncTBo hrsnueckoit KapTUHBI MUpA.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: JO3UMETpP, Kamepa Buibcona,
SIEPHBIN peakTop, aTOMHasi boMoOa.
Jlemoncmpayuu
CuéTurK MOHU3HUPYIOIUX YaCTHL.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3znea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH

Dranbl pa3BUTUS acTpoHOMUU. [IpUKIagHOE M1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMUMU.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, IX BUTUMOE IBUKCHHE.

ConHeynas cucrema.

Connine. ConHeuyHas akTUBHOCTh. Mcrounumk sHeprun CosHIAa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEpUCTHKU. J[narpaMmma «CHeKTpaJIbHbIN KJ1acC — CBETUMOCTDY. 3BE3/1bI INIABHON
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» JJIsi  3BE3]  TJIaBHOU
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoOBpEeMEHHBIE MPEACTABIEHUS O
MIPOUCXO0KICHUH U 3BOIoLMH COJIHIA U 3BE3T. DTaIlbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u npmxenne Connua B ['anaktuke. Tumsl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sAPAX TANAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bosbiioro B3peiBa. PennkToBOE H3TydeHUE.

Macmtabnas crpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnooenus

Habmoienust HeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BaHUEM KOMIBIOTEPHBIX MPHIIOKEHHMA
JUTSL OTIPEJICIICHUs] TIOJIOKEHUSI HEOSCHBIX 0OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nojaymapus u ipkue 3BE3/bI.



Hab6nronenus B Teneckon JIynsl, muraner, Mieunoro [TyTu.

Oo6o0maromniee noBTOpeHue

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMYECKOW, COLMATBHOU U
3THUYECKOH chepax AeaTeTbHOCTH YeI0BeKa, POJib U MECTO (PU3UKU 1 aCTPOHOMHUHU B COBPEMEHHOM
HAay4YHOW KapTHHE MHUpa, poJib (HU3MdYecKoi Teopun B (HOPMHUPOBAHHMH TPEIACTABICHUN O
¢u3nUeckoil KapTUHE MUpPA, MECTO (PU3UUECKON KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHbIX MPEACTABICHUI O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usukm 0a30BOro ypoBHs B 11 Kimacce oCymiecTBIsETCS € y4ETOM
COJZIepKATENBbHBIX MEXKIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnovle nowsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJICHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBbl ypaBHEHHUU, TPUTOHOMETpUYECKHE (DYHKIIMU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMIA,
NPU3HAKK 000U TPEYTOJIbHUKOB, OTpeAeICHNE TUIOMIAAN TUIOCKUX GUTYp 1 00BEMa Tell.

buonoeus: anexTpuyeckue sIBICHUS B )KUBOI pUpoe, KojeOaTenbHbIe IBUKECHUS B KUBOIH
MIPUPOJE, ONITUYECKUE SIBJICHUS B dKUBOM IPUPOJE, NEUCTBUE paJUallii HA )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpPUCTAUIMYECKas CTPYKTypa TBEPABIX TeT,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eoepaghus: marHUTHBIE TOMIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX PyHA, POTOCHEMKA 3EMHOM
MTOBEPXHOCTH, IPEACKAZAHNE 3EMIIETPSICEHUM.

Texnonozus: TUHUN SJIEKTPONEPEIay, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOJBUTATENb,
UHAYKIMOHHAs TedYb, pajap, paJuoNpUEMHHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue ydebHoro mpeamera «®du3nka» Ha YpPOBHE CPEIHEr0 OOIIEro 0oOpa3oBaHUS
(6a30BBI  ypOBEHB) MIOJDKHO  OOECMEYHTHh  JOCTHXKCHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUS yueOHOro mpeamera «Pu3MKa» TOJKHBI OTpa)karb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPHMEHTAllMi, ITO3UTUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOrOo  0OIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OIbITa JEATEIBHOCTH B MPOIECCEe pean3alliii OCHOBHBIX
HaIpPaBJICHU!N BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0y4aromierocss Kak AakTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHATHE TPAAULMOHHBIX OOIIEUENIOBEUYECKUX T'YMAHHCTUUYECKUX U JIEMOKPATHYECKHX
IICHHOCTCIH;

TOTOBHOCTh BECTH COBMECTHYIO NIE€ATEIbHOCTh B HMHTEpEcax TIpa)kJIaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYTPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aUMOJCHUCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHHM C UX
GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAKIAHCKON WICHTUIHOCTH, TATPUOTH3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTH)KEHMSM POCCHMCKUX
yu€HBIX B 007aCTH (PU3UKU M TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTH OIICHHWBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHHUs, ODUEHTUPYSCH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B JAESITEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIero;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢u3nueckoil Hayke;

5) TpynoBOro BocnuTaHMs:

MHTEPEC K pa3InyHbIM cepam mpodeccnoHanbHOM AeSITENbHOCTH, B TOM YUCIIE CBSI3aHHBIM
Cc (u3MKON M TEXHUKOW, YMEHHME COBEpLIaTh OCO3HAHHBIM BbIOOp Oynymie mpodeccun u
peanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TJIAHbI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYIbTYphl, OCO3HaHHME TIJI00AJBHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE IEUCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacuIiMpeHre OmNbITa JACSITEIBHOCTH HKOJIOTMYECKOM HAlpaBIEHHOCTH Ha OCHOBE
UMEIOLTIUXCS 3HAHUM 10 (PU3UKeE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH N1eATeIbHOCTH, TOTOBHOCTh B IMpOLIECCe U3YUEHUS (PU3UKU
OCYIIECTBIISATH MPOEKTHYIO M UCCIIE0BATENbCKYIO IEATEIbHOCTh HHANBHUIYaIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBrble JJornueckue aeiicTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIpEeNATh LENH NeSTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SIBICHUSAX;

pa3pabarbIBaTh IUIaH PELICHUs MPOOJIEMBI C YIETOM aHAN3a UMEIOIINUXCSI MaTepHaIbHBIX
Y HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LIEJSAM,
OLICHUBATh PUCKU MOCIEICTBUN JESTENbHOCTH;

KOOPJMHUPOBATh W BBIIOJHATH PAa0OTy B YCJIOBUSAX pPEAJbHOTO, BHUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBHUA:

BJIaJACTH Hay‘{HOﬁ TCpMHHOHOFHCﬁ, KIIFOYEBBIMU MOHATUAMH U METOAAMU (bH3H‘ICCKOI>i
HAYyKH;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEAOBATEIbCKOM U MPOEKTHON AEATEIbHOCTH B 001acTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pPellIeHus 3aaa4
q)HSquCKOFO COACPIKaHUA, TPUMCHCHUIO PA3JIMYHBIX MCTOJOB ITO3HAHU A,

BJIaACTb BUAAMHU OCATCIBHOCTH IO INOJYUYCHHUIO HOBOI'O 3HAHHA, €ro HHTCPIIPCTALIUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE MPU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3HKH;

BBIABJIATE NPUYUHHO-CICACTBCHHBLIC CBA3M U AKTyaJIM3UPOBAThH 3a/jadyy, BbIABUTATH
TUIIOTE3Y €€ PEILICHM, HAXOAUTh ApTyMEHTBI I JOKA3aTeJIbCTBA CBOUX YTBEPKICHUMN, 3a1aBaTh
napaMeTpbl U KPUTEPUU PEIICHMUS,

aHAJIM3UPOBATH MOJTYYECHHBIE B X0JI€ PEIICHUS 3a/1a4H Pe3YIbTaThl, KpUTHUECKU OLIEHUBATh
X JOCTOBCPHOCTD, ITPOTHO3UPOBATH USMCHCHUC B HOBLIX YCJIIOBUAX,

CTaBUTH U (pOpMyTUpPOBaTH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHOM ESTEIbHOCTH, B TOM
YHclie TP U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMCTh IICPCHOCUTH 3HAHUSA 1O (bmm(e B MPAaKTUYCCKYIO O6J'IaCTB KHU3HCOACATCIIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIEU, MPEJIaraTh OPUTHHAIbHbIE TOAXOAbl U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE albTePHATUBHBIEC PEILICHUS.

Pabora ¢ nnopmanmeii:



BJIQZICTh HABBIKAMH TIOJydeHUS MHPOpPMAIMK (HU3NIECKOTO COACpP)KAaHHs M3 MCTOYHHKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYHIECTBIATh IIOMCK, aHalW3, CHUCTEMaTH3alMI0 |
UHTEpIpeTannio HHPOPMALUU PAa3IHYHBIX BUJOB U (OPM IpEICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTHh HH(POPMAIHY;

UCTIONIb30BAaTh CPENCTBA WH(GOPMAIMOHHBIX ¥ KOMMYHHKAIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHM3allMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30M1aCHOCTH, THTHEHBI, PECYpCOCOepeKeHUs], TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

CO37aBaTh TEKCTHl (DU3MYECKOTO COAEpXKAaHUS B PA3IMUHBIX QopMaTax ¢ ydEToM
Ha3zHauYeHUS THPOPMALIUH U 1eJIEBOH ayIUTOPHH, BEIOUpast ONTUMAIIbHYIO (OpMY IpeACTaBICHUS
U BU3yaJlIH3alllu.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOM NESATEIHLHOCTH;

pacro3HaBaTh MPEINOChUTKA KOHPIUKTHBIX CUTYAIIMH U CMAT4aTh KOH(IUKTHI;

pa3BEPHYTO M JIOTMYHO M3JaraTh CBOK TOYKY 3PEHHUSI C MCIIOIB30BAHMEM S3BIKOBBIX
CPEICTB;

NOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW M MHUBUIYaJIbHON paboTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4JICHA KOJUIEKTHBA;

IIPUHUMATh LEIH COBMECTHOM JAEATEIbHOCTH, OPIaHMU30BBIBaTH M KOOPAWHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH JIEHCTBUM, PACIIPEIEIIATh POJIM ¢ YYETOM MHEHHI
YYaCTHHUKOB, O0CYXJaTh pe3yIbTaThbl COBMECTHOW PabOTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJAJa U KaXKJOr0 Y4aCTHHUKA KOMaH/bl B OOLIUIl pe3ynbTaT
110 pa3pabOTaHHBIM KPUTEPHSIM;

IpealaraTb HOBBIE IIPOEKTHI, OLICHWBATh HACU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYaLHUsX,
IPOSIBJIATH TBOPUECTBO U BOOOPAXKEHHE, ObITh MHUIIMATUBHBIM.

Pery1siTuBHBIE YHMBepcaibHble yueOHbIe AeiicTBUSA
Camoopranmn3anus:
CaMOCTOSITENIbHO OCYIIECTBJIATh [TO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (PU3MKH U
aCTPOHOMMH, BBIABIIATH IPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/]auy;
CaMOCTOSITENIFHO COCTABJIATH IJIaH PELICHUs pPAcu€THBIX M KayeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TMPAKTHYECKONH paboThl € y4€TOM HMMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEW U MPEANOYTEHUIM;
JIaBaTh OLIEHKY HOBBIM CUTYallUsM;
pacupsATh paMKi y4eOHOTo IpeIMeTa Ha OCHOBE JIMYHBIX MPEATNIOYTEHHIA;
JienaTh OCO3HAaHHBINA BBIOODP, apryMEHTHPOBAThH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 32
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBAThH (POPMUPOBAHUIO U MPOSIBICHHUIO SPYAUIIUH B 00JIaCTH (PU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYIbTYPHBIN YPOBEHD.
CaMOKOHTPOJIb, IMOLMOHAILHBIA HHTEJICKT:
JlaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHBBI B AEATENbHOCTh, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETIIM;



BJIJICTh HABBIKAMH ITO3HABATEIFHOU PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
¥ MBICJTUTEIBHBIX TIPOIECCOB, UX PE3YIbTATOB M OCHOBAHMIA;

UCIIONIb30BATh IPUEMBI peICKCUU JIJISl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATH PEIICHHS M0 UX CHIDKECHUIO;

NPUHUMATh MOTHBBI M QPTYMEHTHI IPYTUX MPH aHAIN3€E PE3YJIbTaTOB JCSTEIHLHOCTH,

MPUHUMATE Ce0sl, MOHNUMAsi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATH MOTHBBI U pTYMEHTBI JPYTUX NIPU aHAIU3E PE3YNIbTaTOB ICATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONIHOKH.

B mporiecce 1OCTHKEHHS TTYHOCTHBIX PE3YJILTATOB OCBOCHHS ITPOTPAMMBI TI0 (U3HKE IS
YPOBHSI CpEIHEro OOIIero o0pa3oBaHUs y OOYYaIOIIUXCSI COBEPIICHCTBYETCS 3MOIMOHATBHBIM
WHTEIJIEKT, MpeArnoaaramui chopMUpPOBAHHOCTD:

CaMOCO3HAaHUsI, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AYMOIIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpPETYJIHPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a cBOE TIOBEIEHUE, CIIOCOOHOCTH aITalTUPOBATHCS K YMOLIMOHAILHBIM H3MEHEHHSIM | MIPOSIBIISATh
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHWBAIMH, BKJIIOYAIONICH CTpEMJICHHE K JOCTH)KCHHUIO LIEIW U YCIEXY,
ONTHUMM3M, HHUIIMATUBHOCTh, YMEHUE ACHCTBOBATH UCXO/IS1 M3 CBOMX BO3MOXKHOCTEIA;

OMMATHH, BKIIIOYAIONICH CIIOCOOHOCTh MOHMMATH AMOIMOHAIBHOE COCTOSIHHE ApPYTUX,
YYUTBIBATH €T0 NIPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CITOCOOHOCTH BHICTPAWBATh OTHOUICHUS C JAPYTHMHU
JIOIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOH(INKTHL

HPEAMETHBIE PE3YJIbTATHBI

K xonmy o0yuenus B 10 kjacce mpeIMeTHBIE Pe3yIbTaThl HA 6a30BOM ypOBHE JIOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:

JIeMOHCTPUPOBATh HA MpPUMEpax poyib U MecTO (U3MKUA B (POPMUPOBAHHM COBPEMEHHOU
HAay4yHOW KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
NeATeIFHOCTH JIFOAEH;

YYUTHIBATh TPAHULIBI TPUMEHEHUS H3YUYEHHBIX (PH3UUECKUX MOJEJeH: MaTepuanbHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOJMIOTHO TBEPIOE TEJO, WACAIBHBIM Ta3, MOJAEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJI, TOYEUHBIH AIEKTPUUECKUN 3aps]l IPU PELICHUH
bu3nYecKuX 3a1a4;

pacrio3HaBaTh (hpu3Myeckue SBICHHUS (TPOLECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BELIECTBA M 3JIEKTPOJUHAMMKU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE NpPSIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE MaJeHHE Ted,
JBUKEHHE [0 OKPYKHOCTH, MHEPILUs, B3auMoielicTBre Tel, uddy3us, OpoyHOBCKOE IBUKEHHE,
CTPOCHUE XUAKOCTEH U TBEPABIX TeJ, MI3MEHEHUE 00BEMaA TeJl IPU HarpeBaHUU (OXJIAKACHUN),
TEIUIOBOE pPAaBHOBECUE, HUCIApEHUE, KOHACHCAllUs, IUIABJICHUE, KPUCTAJUIM3ALMs, KUIIEHUE,
BJIQYKHOCTh BO3/yXa, OBBILICHNUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b
MEXAy IapaMeTpamMHu COCTOSIHHS ra3a B HM30Ipoleccax, IEKTpHU3aluus Tel, B3auMOJACHCTBUE
3aps/0B;

OIKCBHIBATh MEXAaHUYECKOE JBUKECHUE, MCIONb3Ys (PM3NYECKUE BEIMYUHBI: KOOPAWHATA,
NyTh, MEPEMEILIEHHNE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHIA, UMIYJbC Tejla, KMHETHYeCcKas
SHEprus, MOTEHLHUaJIbHas JHEeprusi, MexaHudeckas paboTa, MeXaHHYECKash MOIIHOCTb, IpH
OTKCAaHUU MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI HCIOIb3YEMbIX BEJTUUMH, UX 0003HAYCHUS



U €JUHMIIBI, HAXOAUTh (POPMyYJIbI, CBS3BIBAIOIIUE NAHHYI (U3NYECKYIO BEIUYMHY C APYTHMU
BEJIMYHMHAMU;

ONMCHIBATh M3YYEHHBbIE TEIJIOBBIE CBOICTBA TEJ W TEIUIOBBIE SIBICHMS, WCIIOJIb3Ys
(Gu3nyeckue BEJMYMHBL: JAaBJICHUE Ta3a, TeMIeparypa, CpeIHsAs KHUHETHUYeCcKash SHEeprus
XAOTUYECKOTO JIBWJKEHHUS MOJIEKYJ, CPEIHEKBAaIpaTH4YHasi CKOPOCTb MOJEKYJ, KOJIHYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, Ko3((QUIMEHT IOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JIBUTATEIIS; IPU OMMCAHUH MPABHIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEJTMUNH,
uX OOO3HAYEHMs U EIUHMIBI, HAXOIUTh (HOPMYJbl, CBA3BIBAIOUIME AAHHYIO (DPU3HUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAM;

ONMCHIBATh U3YUYEHHBIE 2JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(Tporecchl), UCTONb3ys (U3UUECKHUE BEIUUMHBL: AJIEKTPHUECKUI 3apsi, AJIEKTpUUYECKOoe TOoJe,
HANpPsDKEHHOCTh  IIOJISA, IOTCHIMAN, PAa3HOCTh IIOTEHLUANOB; IIPU OINHUCAHWUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICI MCIIOJIB3YEMBIX BEIMYMH, HUX OOO3HAUYEHUS M EJUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTHMHU BEIMUMHAMU;

aHATM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, MCIONB3Ys (pU3MUECKUE 3aKOHBI U
NPUHIMIBL: 3aKOH BceMupHoro tsrotenus, I, II m III 3akonbr HploTOHA, 3aKOH COXpaHEHUS
MEXAHUYECKON DHEPIUH, 3aKOH COXPAaHEHHS MMITYJIbCA, IPUHIUI CYNEPIO3UIIANA CUJI, TIPUHLUIT
paBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYIISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPEIAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBMIKEHUS
MOJIEKYJT C aOCOJIFOTHOM TeMIlepaTypol, MEepBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUUECKOrO 3aps/a, 3akoH KyoHa, mpy 3ToM pa3ianyaTh CIIOBECHYIO (POPMYIHUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BBIPAKEHHUE U YCIOBUS (TpPaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIMIIBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuuaTh ycJIoBHs UX O€30I1aCHOTO MCIIOJIb30BaHMs B TOBCEJHEBHOM JKU3HU;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIIECAOBAHUIO (PU3MUECKUX SBICHUH M NPOLECCOB C
UCTOJIb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEpPEHHUH, TMpu 3TOM  (HOpMYIHPOBATH
npobaemy/3agady ¥ THIOTe3y Y4eOHOr0 SKCIIEPUMEHTA, COOMpATh YCTAaHOBKY U3 MPEIOKEHHOTO
000py10BaHus, IPOBOAUTE OIBIT U (OPMYJINPOBATH BHIBOJIBI;

OCYILLECTBIIAATh MPSMBIE U KOCBEHHBIE H3MEpPEHHsS (QU3NYECKUX BEIMYHMH, NPU ITOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHsT M MCIOJIb30BaTh H3BECTHBIE METOJIBI OIICHKH
MOTPELIHOCTEW U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTH MEXy (PU3NYECKMMHU BEIMYMHAMU C UCIIOJIb30BAaHHEM IPSIMBIX
U3MEPEHUH, MpU ATOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH PE3yJbTaTbl MOIY4YEHHOU
3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJIE TAOIUI] U Tpa(UKOB, 1e1aTh BHIBOJBI IO PE3yJIbTaTaM
UCCIIEIOBAHMSI;

cobuoaTh INpaBuia O€30MacHOro TpyJa MpU MPOBEIEHUM HCCIEAOBAaHUI B paMKax
y4eOHOTrO OSKCIEPUMEHTa, Y4eOHO-UCCIEN0BATENbCKOM U INPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1a00paTopHOro 000pyI0BAHHUS;

pemiaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HCHOIb3Ys
(u3nyeckre 3aKOHbI U MIPUHLMUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33[a4l BBIOMpATh (PU3NYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYJbI, HEOOXOAMMBIE Ul €€ pEeLIeHHUs,
IPOBOJIUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOyYEHHOTO 3HAUeHUS (PU3UUECKON BETMUMHBI;

pelaTh KayecTBEHHBIE 3aJauyM: BBICTPAWBATh JIOTMYECKH HEIPOTUBOPEUMBYIO LIETIOUKY
paccyXIeHHUH ¢ ONOpOH Ha N3Y4YEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh MIPU PEIIEHUH yUeOHBIX 33/1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOIOTUU
JUI TIOUCKA, CTPYKTYpUPOBAHHs, WHTEPIpPETAllMd M MPEACTaBICHHUS Yy4eOHOM W HaydHO-
HOMYISIPHOM HH(POPMAIIUH, TOTYYEeHHON U3 Pa3IMYHBIX HCTOYHUKOB, KpUTHUYECKH aHATTM3UPOBATh
noJy4aeMyro HH(opMaIuio;



IPUBOJUTH NMPUMEPBI BKJAJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(DU3MKOB B Pa3BUTHE
HayKH, 00bSACHEHHE MTPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

UCIIO0JIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HU [T 00€CTICUEHUS
0€30I1aCHOCTH IpU OOpAIEHUH ¢ TPUOOPAMHU U TEXHUYECKMMHU YCTPOUCTBAMHU, JJIsl COXPAaHEHMS
3JI0POBbsI U COOJIIOJICHHS HOPM KOJIOTHYECKOT0 MOBEICHUS B OKpYXKAOLIEH cpere;

paboTark B IpyIIe ¢ BHITOJHEHUEM PA3IMYHbBIX COLUANBHBIX POJIEH, INIAHUPOBATH PabOTy
TPYNIbl, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM M  IJIAHUPOBATh JCATEIbHOCTh B
HECTAHAAPTHBIX CUTyallMsX, aJ€KBaTHO OLIEHMBATh BKJIAJ Ka)JOTO0 W3 YYaCTHUKOB IpYIIIBl B
peleHne paccMaTpuBaeMoi poOIEeMBI.

K xonmy obydenus B 11 kjacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MPUMEpPaAxX poJib U MecTO (U3NKU B (POPMUPOBAHUHM COBPEMEHHOU
Hay4yHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHM, B MPAKTUYECKOU
NeSITeIbHOCTH JIIO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHHBI MUPA;

YYUTHIBATh TPAHHUIBl TPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJIENICH: TOYCUHBIN
JIEKTPUUECKUH 3apsi], Tyd CBETa, TOUEUHBII HCTOYHUK CBETA, SA€PHAS MOJIEIIb aTOMA, HYKJIIOHHAsI
MO/JIENIb aTOMHOTO si/ipa MPH PeICHUH (PU3NYECKUX 3a/1a4;

pacnio3HaBaTh (pu3Myeckue SBICHUS (TPOLECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKN W KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MarHuTHOE JAECHWCTBUS TOKa, B3aMMOACHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEHCTBHE MAarHUTHOTO IOJIi HA MPOBOJHUK C TOKOM WM JIBHKYIIMHCS 3apsf,
3JIEKTPOMAarHUTHbBIE KOJICOAHUS U BOJHBI, IPSAMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, wuHTepdepeHuus, audpakiuus U TONApU3aLUs CBETa, IHCIEPCUs CBeTa,
dotoanexkrpuuecknii 3pdext (PpororddexT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToOMa BOJIOPOJ1a, ECTECTBEHHAs M UCKYCCTBEHHAs paIlOaKTUBHOCTb;

OIKCHIBATh M3YYECHHBIE CBOMCTBA BeIIECTBa (dJMEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3UYHBIX CpPel) M AJIEKTPOMArHUTHBIC SBJICHUS (IIPOLIECCHI),
UCTONB3ysl (U3NYECKHE BEJIMYMHBL: NIEKTPUUECKUH 3apsa, cuja TOKa, 3JIEKTPUUYECKOe
HaIpsKEHUE, dJIEKTPUUYECKOE CONPOTUBIIEHNE, PA3HOCTh OTEHIMAJIOB, JIEKTPOABHIKYIIAsl CUJIa,
paboTa TOKa, MHIYKIHMS MarHUTHOTO TOJs, cuia Ammepa, cuina JlopeHna, WHIYKTHBHOCTb
KaTyIIKH, SHEPTHsl AJIEKTPHUUYECKOT0 M MAarHUTHOTO MOJEH, MepHoJ M 4YacToTa KojeOaHWH B
K0JIeOaTeNbHOM KOHTYpE, 3apsil U CHJa TOKa B IPOIECCE FAPMOHUYECKUX IEKTPOMArHUTHBIX
KosieOaHul, (POKYCHOE pacCTOSIHME M OINTHYECKas CWiIa JIMH3blL, NPU ONUCAHUU IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEJIMYMH, HMX OOO3HAUEHUS M EIUHHIIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTHMHU BEIMUMHAMUY;

ONHUCBHIBATH M3YYEHHBbIE KBAaHTOBBIE SIBJIEHUS U MPOLECCHI, HCMHONb3Yys (QU3NUECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, DHEPrus U
UMIynbc (OTOHA, TMEPUOJ] IOJIypacmaga, SHEprus CBSA3M aTOMHBIX Sep, MPH OMHUCAHUH
NPaBUIBHO TPAKTOBATh (PUIMUYECKUN CMBICT HCIOJNb3YEMBIX BEJIWYMH, UX OOO3HAYCHHS H
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIIME NaHHYIO (DPU3MUECKYIO BEIMUYMHY C JPYTMMHU
BEJIMYMHAMU, BBIYUCIISITh 3HAYEHNE (PU3NUECKON BETMUNHBI;

aHaATM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, MCIONB3Ys (PU3HUECKUE 3aKOHBI U
OpuHIUNBE:  3akoH OMa, 3aKOHBI TOCJEOBAaTEIILHOTO W MAapauIeIbHOTO  COEIUHEHHS
MPOBOAHUKOB, 3akoH Jkoyms—JIeHIa, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKIWH, 3aKOH
IPSAMOJIMHEHHOTO PACIPOCTPAaHEHUsI CBETA, 3aKOHBbI OTPAXKEHUS CBETA, 3aKOHBI MPEIOMIICHMS
CBETa, ypaBHEHHE DifHIITEHHA 17151 (oT0d(h(PeKTa, 3aKOH COXpaHEHUS SHEPTUHU, 3aKOH COXPAaHEHHUS
UMITYJIbCA, 3aKOH COXPAHEHUS 3JICKTPUYECKOro 3apsia, 3aKOH COXpPAHEHUS MacCOBOTO YHCIA,
noctynarel bopa, 3akoH paJMOAaKTHBHOTO pacmajga, OpU 3TOM pasinyaTh CJIOBECHYIO



(GOpMyYTHPOBKY 3aKOHa, €r0 MaTeMaTHYEeCKOE BBIPAKEHHWE W YCIOBUSA (TpaHUIIBI, 00JIACTH)
IMPUMCHUMOCTH,

OMNpCACIIAAThL HAIIPABJIICHUC BCKTOPA WHAYKIIMU MArHvuTHOI'O IIOJISI MPOBOAHHUKA C TOKOM,
cuibl Amriepa u cuiibl Jlopenna;

CTPOUTH U OIUCHIBATH N300pakeHHe, CO3aBaeMOe INIOCKUM 3epKaJioM, TOHKOU JIMH301;

BBITIOJHATE 3KCHICPUMCHTBI 1O HCCJICIOBAHUIO (bl/I3I/I‘ICCKI/IX SIBJICHUU " mponeccoB C
UCTOJIb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHUH: 1pH 3TOM  (OpPMYIHPOBATH
npoOJemMy/3agady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000py0BaHus, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYHWCCTBJIATL MNPAMBIC W KOCBCHHBIC H3MCPCHHA (bH?)H‘ICCKI/IX BCJIMYUH, HOpU 3STOM
BI:I6I/IpaTI> ONTUMAJIbLHBIN CH0006 U3MCPCHUSA U HCHOJIB30BATh H3BCCTHBIC MCTOAbI OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIUYUH C UCIOJb30BAHUEM MPSIMBIX U3MEPEHUIA:
IpU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PMKCHpPOBATH PE3yJbTAaThl MOJTYYEHHOW 3aBUCHMOCTH
¢u3nueckux BEIMYMH B BHUAEC TaOMUIl W TpaduKOB, JAeiaTh BBIBOABI [0 pe3yibTaTaM
UCCJIEJIOBAHMUS,

coOnrofarh mnpaBuia O€30MacHOro TpyAa MPU NPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO0 OIKCIEPUMEHTa, Y4eOHO-UCCIICOBATEILCKOH M TMPOCKTHOW JEATENBHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aO0paTopHOro 000pyIOBAHHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHONW (U3MYECKOM MOJEIbI0, HUCHOJIb3Ys
¢buznyeckue 3aKOHbI ¥ MIPUHIIUIIBI, HA OCHOBE aHAJIW3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBbIE Ui €€ pelIeHHUS,
MMpOBOAUTDH paC‘-IéTBI " OICHUBATH PCAJIbHOCTD IMOJIYYCHHOI'O 3HAUCHUA (1)I/I3I/I‘-I€CKOI‘/JI BCJINYHHBI,

pelath KauyecTBEHHbIE 3aJauM: BBICTPAWBATh JOTMYECKH HEMPOTHBOPEUUBYIO ILETIOYKY
paccyXAeHHi ¢ Omopoi Ha U3y4yeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

HCIIOJIB30BATh MPU PCIICHUN y‘ICGHBIX 3aa4 COBpCMCHHBLIC I/IH(bOpMaI_[I/IOHHBIG TEXHOJIOTUHU
JUI TIOWCKA, CTPYKTYpUPOBAHMs, WHTEPIpPETAllMd M MPEACTaBICHHUS Yy4eOHOM W HaydHO-
NOMYJSIPHOM MHGOpMaIUU, TOTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTHUECKH aHATTU3UPOBATh
MoJTy4aemMyro HH(OpMaIuio;

OOBSICHATH MPUHIUIIBI ICHCTBHSI MAIIMH, TIPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3IuiaTh
YCJI0BUSA UX 6630HaCHOI‘O HUCITOJIB30BAHUA B HOBCCHHGBHOﬁ KHU3HU,

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bACHEHUE IIPOIECCOB OKPYKAIOUIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

HCIIOJIB30BAaTh TCOPECTUYCCKUC 3HAHUS T1O (bI/I?)I/IKG B HOBCCHHGBHOﬁ KU3HU OJIA OGGCHG‘-IGHI/IH
0€301acHOCTH TpU 00pallleHNH ¢ TPUOOPAMHU U TEXHUYECKHUMHU YCTPOUCTBAMM, JJIsI COXPAaHEHHS
3JI0POBBS U COOJIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIOLIEH cpefie;

paboTaTh B IPYIIE C BHITOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJe, MIaHUPOBaTh paboTy
TPYNIbI, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM M IJIAHUPOBATh JCATENbHOCTh B
HCCTAHAAPTHBIX CUTyallUAX, aACKBATHO OLICHUBATHL BKJIAJ KaKAOTI'0 U3 YUYACTHUKOB I'PYIIIbLI B
pelIeHrne paccMaTpUBaeMO MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N HaumenoBan KouaudecTBo yacoB JJIeKTPOHHbBbIE
© | We pa3esioB H (uudposbIe)
n/ Bcer  KoHTpoabn IpaxkTuyeck
TeM o0pa3oBaTe/ibHbIC
n 0 ble padoThI ue padboTsbl
NMpOrpamMmbl pecypchbl
Paznen 1. DU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
q)em;Ka " bubmuoreka [JOK
1.1 METOAM 2 https://m.edsoo.ru/7f41bf
HAyYHOTO
72
MO3HAHUS
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmunoreka LIOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf
72
bu6mmoreka [IOK
2.2 JnHamuka 7 https://m.edsoo.ru/7f41bf
72
3aKOHBI bu6mmoreka [IOK
2.3 COXpaHEHUS B 6 1 1 https://m.edsoo.ru/7f41bf
MEXaHUKE 72
Htoro no paszneny 18

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI

bubmunoreka LIOK

3.1 MORIERYIAp HO: 9 1 https://m.edsoo.ru/7f41bf
KHMHETHYCCKOM 7
TEOpUH
OcCHOBBI bubmuoreka [IOK

3.2 TEPMOJIUHAMHU 10 1 https://m.edsoo.ru/7{41bf
KA 72
ArperaTHble
COCTOSTHUSI bubmuoreka [JOK

33 BEILIECTBA. 5 https://m.edsoo.ru/7f41bf
®a30BEIC 72
epeXobl

Hroro no pazneny 24

Paznea 4. JIEKTPOJIUHAMUKA



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

but6mmoreka [IOK

4.1 DIIEKTPOCTATH 10 https://m.edsoo.ru/7f41bf
Ka 7
ITocTosiHHBIN
ANEKTPUYECKU Bu6muotexa [JOK
4.2 it Tok. Toku B 12 https://m.edsoo.ru/7f41bf
Pa3IMYHBIX 72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE
KOJIMYECTBO 68
YACOB 11O

ITPOTPAMME



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

11 KUIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne  HammeHoBaHme
(undposbie)
n/  pasgeaoBuTeM  Bceer Kourpoasn = IIpakruveck
oOpa3oBaTe/ibHbIE
n NporpamMmel 0 bie padoThI ue padoThl
pecypcebl
Paznen 1. JIEKTPOJANHAMUKA
M
OaFeI{I/ITHOG bubmuoreka [{OK
ToJie.
1.1 11 1 3 https://m.edsoo.ru/7f41c
DJIEKTPOMArHuT
97¢
Hasi UHAYKLIUS
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHU4eCKHe 1 bu6mmoreka [IOK
2.1 3JIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c
bI€ KOJIeOaHus 97¢
MexaHn4eCKHe 1 bu6mmoreka [IOK
2.2 AJIEKTPOMArHUTH 5 1 https://m.edsoo.ru/7f41c
bI€ BOJIHBI 97¢
bu6mmoreka [IOK
23 OnTuka 10 3 https://m.edsoo.ru/7f41c
97¢
Hroro no pazaeny 24

Pazgen 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCHUTEJIBHOCTHU

OcCHOBBI
CIIeI[UAJIbHOMI bubmunoreka LIOK
3.1 TEOpHH 4 1 https://m.edsoo.ru/7f41c
OTHOCHUTEJIBHOCT 97¢
u
Hroro no pazaeny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

DIIeMEHTBI but6mmoreka [IOK
4.1 KBaHTOBOI 6 https://m.edsoo.ru/7f41c
OITHKU 97¢
bu6mmoreka [IOK
4.2 Ctpoenue aToma 4 https://m.edsoo.ru/7f41c
97¢
bu6mmoreka [IOK
4.3 ATOMHOE SApO 5 https://m.edsoo.ru/7{41c
97c¢
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Hroro no paszneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
DJIeMEHTBI bubmuoreka [{OK
5.1 aCTPOHOMHUU U 7 1 https://m.edsoo.ru/7f41c
acTpodu3uku 97c
Hroro no pazneny 7
Paznen 6. OBOBILIAIOUIEE IOBTOPEHUE
O6obmatomce but6mmoreka [IOK
6.1 HHAIOH 4 https://m.edsoo.ru/7f41c
MTOBTOPEHHE
97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE
KOJIMYECTBO 68 4
YACOB I10
I[MPOIT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KosmuecTBo yacos Jlata JJIeKTPOHHbIE
Kontpoas = IIpakTnue uudposbie
n/ | Tema ypoka Bce usyuye
. ‘o HbIe cKHe st o0pa3oBaTte/ibHbIE
padoThI padoThI pecypcnl
®dusuka —
HayKa 0O
EI; P;z?{ilee. bu6muorexa IIOK
1 METOMEL 1 https://m.edsoo.ru/ff
0c32e2
MMO3HAHMS
OKPYXKAIOIIETO
MUpa
Posib u mecTo
bu3uKy B
dbopMupOBaHUH
COBPEMEHHOM bubmmoreka [JOK
2 HaY4YHOH 1 https://m.edsoo.ru/ff
KapTUHBI MUDA, 0c33e6
B [IPAaKTUYECKOU
ACATCIIbHOCTU
JTonen
Mexanuyeckoe
JBHKCHUE.
OTHOCHUTETBLHOC
Th bu6mmoreka [IOK
3 MEXaHUYECKOTO 1 https://m.edsoo.ru/ff
IBIKECHUS. 0c3508
Ilepememnienue,
CKOPOCTb,
YCKOpEHUe
PaBnomepHOE bubnuorexa [JOK
4 MIPSIMOJIMHEITHO 1 https://m.edsoo.ru/ff
€ IBYDKEHHE 0c3620
Pasroyckopetin bubmoreka [JOK
5 0¢ . 1 https://m.edsoo.ru/ff
MIPSIMOJIMHEITHO 0637 2c
€ IBHKCHUE -
CBoOogHoe bubmuoreka [{OK
6 najicHue. 1 https://m.edsoo.ru/ff

Yckopenue

0c39cc



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
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https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

CcBOOOIHOTO
MageHust

Kpuonuneiino
€ JIBH)KEHUE.

Bbubmunoreka LIOK
7 ﬁ::;;iiiHoﬁ https://m.edsoo.ru/ff
Oc3ada
TOYKH I10
OKPYXHOCTH
[IpuHuun
OTHOCHTEIIHOC
EIHI;;EEJ;;BE bubmmorexa [IOK
8 CHCTOMEL https://m.edsoo.ru/ff
Oc3be8
oTCUeTa.
[IepBslii 3aK0H
Hrrotona
Macca tena.
Cuna. [Tpunuun
zﬁe[];r;(;iiznn bubmuoreka [{OK
9 saxon HEoTomHa https://m.edsoo.ru/ff
Oc3be8
JUTS
MaTepUaJIbHOU
TOYKHU
;iif:};a;;: bubmoreka [JOK
10 MATEpHATBHbIX https://m.edsoo.ru/ff
Oc3be8
TOYEK
3akoH
BCEMHUPHOTO
TSATOTCHHSL. bubmunoreka LIOK
11 Cuna TSKECTH. https://m.edsoo.ru/ff
[epBas 0c3d00
KOCMHYECKast
CKOPOCTh
Cuna
bubmunoreka LIOK
12 ?;ZEZ:IO;TH' https://m.edsoo.ru/ff
i Oc3el8
Bec tena
Ez:;;i ZI:ZI'T bubmuoreka [{OK
13 https://m.edsoo.ru/ff

Tpenus. Cuiia
COINIPOTUBIICHUS

0c3£76



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

IIpu ABUXXCHUU
TCJIa B
KHUAKOCTH UJIN
rase

14

ITocrynarensHo
en
BpalllaTeIbHOE
JIBIDKCHHC
a0COJIFOTHO
TBEPAOTO TEIA.
MoMeHT CUIIBI.
IImedyo cumbl.
Ycnosus
paBHOBECHS
TBEPJIOTO TENA

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc4lab

15

Nmmynse
MaTepUaJIbHOU
TOYKH, CUCTEMBI
MaTepHalbHbIX
TOYEK.
Nmnynbe cuibl.
3aKoH
COXpaHEHHUS
UMITYJIbCA.
PeaktuBHOE
JIBUYKEHUE

but6mmoreka [IOK
https://m.edsoo.ru/ff
0c43d6

16

Pabota u
MOIIIHOCTD
CHUIBL.
Kunernueckas
SHEPrus
MaTepUalbHOU
touku. Teopema
00 U3MEHEHNU
KUHETHYSCKON
SHEPTrUHn

bubmunoreka LIOK
https://m.edsoo.ru/ff
0c4502

17

ITorennumansHas
SHEprus.
ITorennumanpHas
SHEprus yrnpyro
nehopMUpOBaH
HOM IIPYKUHBI.
ITorenmnmanpHas
SHEprus Teina

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc461a



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

BOIN3H
MMOBEPXHOCTH
3emin

18

IToreHnmanbHBI
eu
HEIIOTCHITNAJIHbH
bIe cuJbl. CBA3b
paboThl
HETIOTCHINAJIHH
BIX CHJI C
W3MEHEHHEM
MEXaHUYEeCKOM
SHEPruun
CHCTEMEI TEIl.
3aKkoH
COXpaHEHUsI
MEXaHUYeCKOM
SHEpPruu

bubmunoreka LIOK
https://m.edsoo.ru/ff
0c478c

19

JlaGopaTopHas
paborta
«Hccnenosanue
CBSI31 PabOThI
CHJIBI C
WU3MEHEHUEM
MEXaHUYECKOU
SHEPTUU Telna
Ha TIpUMepe
pacTsDKeHUs
PE3UHOBOTO
KIyTay

20

KonTponbHas
paborta mo Teme
«Kunemaruka.
Jnnamuka.
3aKOHBI
COXpaHEHUS B
MEXaHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c4b74

21

OcCHOBHBIE
MTOJIOKESHUS
MOJIEKYJISIPHO-
KUHETHYICCKOM
TEOPHH.
bpoynosckoe

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0Oc4dc2



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

Andpdysns

22

Xapakrep
JIBIDKECHUS U
B3aHUMOJCHCTBU
sl YACTHI]
BEIIIECTBA.
Monaenu
CTPOEHUS ra3oB,
JKUAKOCTEN U
TBEPIBIX TEN

23

Macca
MOJIEKYI.
KomnaectBo
BCII[CCTBA.
ITocTossuaas
ABoraapo

24

Tennosoe
paBHOBECHE.
Temneparypa u
€€ n3MepeHue.
[Ixama
TeMIlepaTyp
Henscus

25

WneanbHbIii ra3
B MKT.
OcHoBHOE
ypaBHEHUE
MKT

bubmunoreka LIOK
https://m.edsoo.ru/ff
Oc4fde

26

AOcomoTHas
TeMIiepaTypa
KaK Mepa
cpenHen
KUHETHYICCKOM
SHEpPruu
JIBIDKCHUS
MOJIEKYJ.
YpaBHeHue
Menpaeneena-
Knaneitpona

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc5lle

27

3akoH
JlanpToHa.



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

I'azoBEIE
3aKOHBI

28

JlaboparopHas
pabora
«HccnenoBanne
3aBUCUMOCTH
MEXTY
napameTpamu
COCTOSIHUS
pa3peKeHHOTO
raza»

29

N3onporuieccel B
HJIeaJIbHOM Ta3e
U UX
rpaguueckoe
HpGI[CTaBJIeHI/Ie

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c570e

30

Buyrpenuss
SHeprus
TEPMOANHAMUY
€CKOM CUCTEMBI
U CTI0COOBI €6
M3MEHCHUSI.
KonuuectBo
TEIUIOTHI U
pabora.
Buyrpenuss
SHeprus
OJIHOATOMHOTO
UJeaNbHOTO
rasa

Bbubmunoreka LIOK
https://m.edsoo.ru/ff
0c5952

31

Bunanr
TerIonepeadn

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c5c36

32

VnenpHas
TEMI0EMKOCTh
BEIIIECTBA.
Kommaecto
TEIJIOTHI IPU
TerIonepeaye.
AnnabaTHbIN
npoiiecc

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c5c36
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ITepBblii 3aK0H

TEPMOJIMHAMUK but6moreka [IOK
33 1 U €r0 https://m.edsoo.ru/ff
MPUMEHEHUE K OcSefc
U30MpoIeccam
Heob6parumocts
Hpoteccos B bu6mmoreka [IOK
34 ]1;1; iﬁ deg'aKOH https://m.edsoo.ru/ff
0c6230
TEPMOIMHAMHK
u
[TpuHIMI
N bu6mmoreka [IOK
35 ieI;IEIT]TS:r}IInP(I)Boﬁ https://m.edsoo.ru/ff
0c600a
MaITuHbI
36 Huxn Kapno u
ero KII/]
DKOJIOTHYECKUE
37 poOIeMbI
TEIUIOPHEPTETH
K1
O6o0maromuii
YPOK
«MonekynspHa Bu6muotexa [JOK
38 s (hpr3uKa. https://m.edsoo.ru/ff
OcCHOBBI 0c6938
TEPMOTMHAMUK
u»
KoHnTponbHas
pabora 1o Teme
«MonekynsipHa bubnuoreka [JOK
39 s pusuka. https://m.edsoo.ru/ff
OcCHOBBI 0c6a50
TEPMOJTMHAMUK
u»
[TapooGpa3oBan
ve u bu6mmoreka [IOK
40 KOHICHCAIIHS. https://m.edsoo.ru/ff
HWcnapenue u 0c63b6
KHIICHUE
AOcomoTHas 1 but6mmoreka [IOK
41 OTHOCHUTEIIbHAS https://m.edsoo.ru/ff

BJIA’)KHOCTb

0c64d8
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https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8

BO3IyXa.
Hacpbimennsii
nap

TBépnoe Teno.
Kpucrannmueck
ue u amop(QHbIe
Tena.

AHM30TpONUSA bubmuoteka [JOK
42 CBOMCTB https://m.edsoo.ru/ff
KPHUCTAJLJIOB. 0c6510
Kunxue
KPUCTAILIBL.
CoBpeMeHHbIE
MaTepUaTbl
IInaBneHue u
KngTaHHmaHH bubmuoreka [{OK
43 :'enﬂﬂoe;waﬁ https://m.edsoo.ru/ff
0c6708
IJIaBJICHUS.
CyO6numarus
VYpaBHeHue bubmmnoreka [JOK
44 TEIJIOBOTO https://m.edsoo.ru/ff
Oaranca 0c6820
DIeKTpU3anus
CTBeJiIe.KTqueCKHﬁ buommorexa LIOK
45 sapan. Jlsa B https://m.edsoo.ru/ff
Ocbbcc
ANEKTPUUECKUX
3apsIoB
[IpoBonHMKH,
JUBJICKTPUKA U
MOJIYTIPOBOJIHUK Bu6muotexa [JOK
46 u. 3aK0H https://m.edsoo.ru/ff
COXpaHEHUs Ocbbcc
JIIEKTPUYECKOTO
3apsaa
BzaumoneilictBu
E;Iil(}:;l;?;om. bubmmoreka ITOK
47 . https://m.edsoo.ru/ff
ToueuHbIi
. Ocb6eed
ANEKTPUYCCKUIT -

3aps



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4

48

Hanpsixénnoct
b
3IIEKTPUYECKOTO
nosst. [puHnmn
CyNepno3uIuU
BJIEKTPUUYECKUX
noiuei. Jluauun
HaIPsSKEHHOCTU

but6mmoreka [IOK
https://m.edsoo.ru/ff
0c6df2

49

Pab6oTa cun
3JIEKTPOCTaTHYE
CKOT'0 TOJIA.
ITorenmmar.
Paznocth
MOTEHIINAIOB

Bbubmunoreka LIOK
https://m.edsoo.ru/ff
0c6100

50

[IpoBoaHMKY K
JIUAJICKTPUKHU B
3JIEKTPOCTaTHYE
CKOM I10JI€.
HuanexkTpuyeck
ast
MPOHUIIAEMOCTh

bubmunoreka LIOK
https://m.edsoo.ru/ff
0c7018

51

DNEKTPOEMKOCT
b. Kongencarop

bubmunoreka LIOK
https://m.edsoo.ru/ff
0c7126

52

DNEKTPOEMKOCT
b TJIOCKOTO
KOHJICHCATOpa.
OHeprus
3apsHKEHHOTO
KOHJICHCaTopa

Bbubmunoreka LIOK
https://m.edsoo.ru/ff
0c72¢0

53

JlaboparopHas
pabora
"N3mepenue
3IIEKTPOEMKOCT
U
KOHJieHcaTopa"

54

[TpuHuun
JEUCTBUS U
MIPUMEHEHHUE
KOHJICHCATOPOB,
KOMUPOBAIBLHOT
0 anmapara,
CTPYHHOTO



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

IpUHTEpA.
DJIEKTPOCTATUY
ecKas 3aluTa.
3azeMieHue
3JEKTpOIIpHOOp
OB

55

DJIEKTPUUYECKU I
TOK, YCJIOBUSA
€ero
CyILIECTBOBaHUS
. [TocTosaHHBIN
Tok. Cuiia Toka.
Hanpsxenue.
ConpoTtusieHue
. 3akoH Oma
JUISL yJacTKa
enu

56

ITocnenosarenp
HOE,
napajuiesbHOe,
CMEIlIaHHOe
COeTMHEHUE
MIPOBOJIHUKOB.
JlaboparopHas
pabora
«M3yuenune
CMEIIIaHHOT O
COEIMHEHUS
PE3UCTOPOB»

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c740

57

PabGora u
MOIIIHOCTD
3JIEKTPUUYECKOTO
TOKa. 3aKOH
Hxoyns-Jlenna

bubmunoreka LIOK
https://m.edsoo.ru/ff
0c7838

58

3akon Oma aiis
MTOJTHOM
(3aMKHYTOH)
3IIEKTPUYECKOU
uenu. Koporkoe
3aMbIKaHUeE.
JlaGopaTopHas
pabora
«M3mepenune

S1C

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0Oc7ae0



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

HCTOYHUKA TOKA
U ero
BHYTPEHHETO
COTIPOTUBIICHUS
»

59

DJIEKTPOHHAS
IIPOBOJIUMOCTH
TBEPIBIX
METaJIOB.
3aBUCHUMOCTD
CONPOTHUBIICHUS
METaJJIOB OT
TEeMIIepaTyphl.
CaepxmnpoBoaun
MOCTh

60

DNEeKTpUUECKUM
TOK B BaKyyMe.
CaoiicTBa
JIEKTPOHHBIX
IIy4YKOB

61

[ToxynpoBoauu
KH, UX
coOCTBEHHas U
IIPUMECHAs
IIPOBOAUMOCTS.
CaoiicTBa p—n-
nepexona.
[ToxynpoBonuu
KOBBIE IPUOOPHI

but6mmoreka [IOK
https://m.edsoo.ru/ff
Oc84ae

62

DJIEKTPUUYECKU I
TOK B
pacTBopax u
pacruiaBax
3JIEKTPOJIUTOB.
DNEKTPONIUTHYE
cKas
JTUCCOLIMAITHS.
DIIEKTPOIIN3

bubmunoreka LIOK
https://m.edsoo.ru/ff
0c82ba

63

DNEeKTpUUECKUI
TOK B Tra3ax.
CamocrosiTenbH
1917871
HECaMOCTOSITeN
bHBIN pazpsi.

bubmunoreka LIOK
https://m.edsoo.ru/ff
Oc84ae



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

Monuust.
ITmazma

64

DneKTpUUEcKue
npubopsl U
YCTPOMCTBA U
ux
MPAKTHYECKOe
IPUMEHEHHE.
[TpaBuiia
TEXHUKU
0€3011aCHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff
0c86fc

65

O06o00marommii
YpOK
«NEeKTpoIUHA
MHKa)

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c88be

66

KonTponbHas
pabora 1o Teme
«NEKTpOCTaTH
Ka.
ITocTosiHHBIN
3JIEKTPUUYECKUN
TOK. Toku B
Ppa3InYHBIX
cpenax»

but6moreka [IOK
https://m.edsoo.ru/ff
Oc8a8a

67

Pe3epBHbIit
YPOK.
KoHnTponbHas
pabota o Teme
"DnexTpoauHam

HKa

Bbubmunoreka LIOK
https://m.edsoo.ru/ff
0c8c56

68

PesepBHbIit
YPOK.
O6o0maromuii
YPOK 110 TeMaM
10 xmacca

bubmunoreka LIOK
https://m.edsoo.ru/ff
0c8fbc

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

68



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

11 KJIACC

N KoaunuyecTBO yacoB I DJIeKTPOHHBIE
° ara
Konrpoas = IIpakTuue uudposbie
n/ | Tema ypoka Bce usyye
HbIe cKHe o0pa3oBaTe/ibHbIE
1 ro HUA
padoTsI padoThbI pecypchl
ITocTosiHHbIE
MAardHuThl 1 Uux
B3aMMO/ICUCTBU
€. MaruutHoe
but6mmoreka [IOK

nosie. Bektop
MardHuTHOM
WHIYKIUU.
JInaun
MarHuTHOM
WHIYKIUU

https://m.edsoo.ru/ff
0c9778

MarsuTtHOe
roJjie
MPOBOJHUKA C
TOKOM. OTBIT
Opcrena.
Bzaumopeiicteu
€ IPOBOJTHUKOB

bubmunoreka LIOK
https://m.edsoo.ru/ff
0c98fe

C TOKOM
JlaboparopHas
z ;Iiome . bubmuoreka [{OK
HU
v 1 1 https://m.edsoo.ru/ff
MarHUTHOTO

I10JIsI KaTyHIKHU C
TOKOM»

0c98fe

[ericTBue
MAarHuTHOTO
ITOJIST Ha
MIPOBOJHUK C
TokoMm. Cuita
Awmrepa.
JlaboparopHas
pabora
«HccnenoBanue
JIeHUCTBUS
IMOCTOSHHOTO
MarLmTa Ha
PaMKy C TOKOM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c9ac0



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

JewcTBue
MarHUTHOTO
MoJis Ha
JBUKYITYIOCS
3apsHKEHHYIO
yactuny. Cuna
Jlopenua.
PaGora cumbl
Jlopenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c9df4

ONEKTPOMarHuT
Hasl UHJYKIHUS.
[Torok BekTOpa
MarHUTHOM
WHIYKIUU.
OJIC
WHIYKIUU.
3akoH
3JIEKTPOMAarHuT
HOW MHIYKIIUU
®dapanes

JlaGopaTopHas
paborta
«HccnenoBanue
SIBJICHMSA
3JIEKTPOMArHuT
HOW MHIYKIIUW»

but6mmoreka [IOK
https://m.edsoo.ru/ff
Ocal50

NHyKTUBHOCTH
. SIBnenue
CaMOMHAYKIIUU.
2J1C
CaMOMHAYKIIUH.
OHeprus
MarduTHOTO
MOJISl KaTYILIKH C
TOKOM.
DJIEKTPOMAarHuT
HOE M0JIC

bubmunoreka LIOK
https://m.edsoo.ru/ff
0ca600

TexHumueckne
YCTpOICTBA U
X
MIPUMEHEHHUE:
IIOCTOSIHHBIC
MAarHuThl,
DJIEKTPOMArHuT



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

BI,
3JIEKTPOABUTATE
b, YCKOPUTEIH
3JIeMEHTapHBIX
YaCTHI,
WHAYKIIMOHHAS
neyb

10

O06o00marommii
YPOK
«MaruuTtHoe
oJe.
ONEKTPOMarHuT
Hasl MHAYKIUSDY

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocabg&2

11

KonTponbHas
pabota o Teme
«MarunutHoe
noJe.
ONEKTPOMarHuT
Hast MHTYKINSD)

bubmunoreka LIOK
https://m.edsoo.ru/ff
Ocad5s8

12

CBoOoIHBIE
MEXaHUYECKUE
KoJie0aHusl.
I'apmonnueckue
KoJie0aHusl.
YpaBHeHue
rapMOHUYECKHUX
Kosie0aHu .
[IpeBpamenue
SHEPruun

bubmunoreka LIOK
https://m.edsoo.ru/ff
Ocaf06

13

JlaGopaTopHas
pabora
«Hccnenosanue
3aBUCHUMOCTHU
neproaa Majblx
Kose0aHuit
rpy3a Ha HUTHU
OT JUIUHBI HUTU
U Macchl rpy3a»

14

KonebarennpHbl
1 KOHTYP.
CB00OOIHBIE
3JICKTPOMArHUT
HBIE KOJIeOaHus
B HJI€AIBHOM

bubmunoreka LIOK
https://m.edsoo.ru/ff
0cb820



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

KoJIe0aTeIbHOM
KOHTYDE.
Amnanorus
MEXIY
MEXAHUYCCKUM
HHu
DJIEKTPOMArHuT
HBIMHA
KOJIEOAHHUSIMU

15

dopmyna
TomcoHa.
3aKkoH
COXpaHCHHUS
SHEPTHH B
HJIeaIbHOM
KoJIeOaTeIbHOM
KOHTYpE

bubmunoreka LIOK
https://m.edsoo.ru/ff
0cb9c4

16

IIpencrasinenue
0 3aTyXaroIINX
KOJICOQHHMSIX.
Brinyxnennbie
MeXaHUYECKHUE
KoJIeOaHMSI.
Pe3onanc.
BeiHyX1cHHBIE
3JIEKTPOMArHuT
HBIE KOJIeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocbb86

17

[IepemennsbIi
TOK.
CunycouganbH
bIY
TIEPEMEHHBIN
TOK. MOIIIHOCTE
MIEPEMEHHOTO
TOKA.
AMIUIUTYAHOE
U JEUCTBYIOLIEE
3HAYEHUE CHIIbI
TOKa U
HaIpsKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocbd34

18

Tpancdopmaro
p-
IIpousBoxactso,
nepenaya u



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

noTpebaeHne
3JIEKTPUYECKOU
SHEPrUu

19

VYcerpolictBo 1
MIPAKTUYECKOE
MIPUMEHEHHUE
3JIEKTPUYECKOT
0 3BOHKA,
reLeparopa
MIEPEMEHHOTO
TOKa, TUHUH
3JIEKTpoIepena
q

but6mmoreka [IOK
https://m.edsoo.ru/ff
0Occ324

20

DKOIOTHIECKHUE
PHUCKH TpU
MPOU3BOJICTBE
3JIEKTPOIHEPTH
u. Kynerypa
HCIIOIL30BaHUS
AJICKTPOIHEPTH
U B
IIOBCEIHEBHOMI
JKHU3HHA

21

MexaHndeckue
BOJTHBI, YCIIOBUS
pacrpocTpaHeH
usd. [lepuon.
CkopocTb
pacrpocTpaHeH
Us ¥ JJIMHA
BOJIHEL.
[Tonepeunsie u
MIPOJIOJTHHBIC
BOJIHBI

Bbubmunoreka LIOK
https://m.edsoo.ru/ff
Occa54

22

3Byk. CKOpOCTb
3ByKa.
I'pomkoCTh
3ByKa. BricoTa
toHa. TemOp

3ByKa

bubmunoreka LIOK
https://m.edsoo.ru/ff
OcccOc

23

ONEKTPOMarHuT
HBIE BOJIHBI, HX
CBOICTBA U
CKOPOCTb.

bubmunoreka LIOK
https://m.edsoo.ru/ff
Occfe0



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

Ixama
3JICKTPOMArHUT
HBIX BOJH

24

[IpunanuIe!
paguoCBsI3U U
TEJEBUICHHUS.
PazButne
CPEJICTB CBSI3H.
Pagnonoxkanus

25

KoHnTponbHas
paborta
«Konebanus u
BOJIHBI»

but6mmoreka [IOK
https://m.edsoo.ru/ff
0cc618

26

[IpssMonuHENHO
e
pacnpocTpaHeH
W€ CBETa B
OJHOPOJIHOM
cpene.
Toueunbrit
HCTOYHHUK
ceera. JIyu
CcBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0cd350

27

Otpaxenne
cBeTa. 3aKOHBI
OTpaKCHUS
CBETa.
ITocTpoenue
n300pakeHHI B
IJIOCKOM
3epKaine

bubmunoreka LIOK
https://m.edsoo.ru/ff
Ocd4e0

28

[Ipenomiienue
cBera. IlonHoe
BHYTpPEHHEE
OTpakeHHe.
[IpenenbHbIii
YTOJI TTOJTHOTO
BHYTPEHHETO
OTpaXKEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0cd716

29

JlaGopaTopHas
paborta
«3mepenue
nokasartes

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocd67a



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

IMPECIOMIICHUA
CTCKJIa»

30

JINH3LIL
ITocTpoenue
U300paXeHU B
JIMH3E.
dopmyna
TOHKOM JIMH3HI.
YBenuuenue
JIUH3BI

bubmunoreka LIOK
https://m.edsoo.ru/ff
Ocddle

31

JlaGopaTopHas
pabora
«Hccnenosanue
CBOICTB
U300paXKeHU B
JTUH3AX»

32

Hucnepcust
CBETa.
CoXHBIN
cocTaB 0eJroro
cBera. IBer.
JlaboparopHas
pabora
«Hao0mronenne
JTUCTICPCUHT
CBETa»

33

Nurepdepeniiu
s CBETA.
Judpakmus
CBeTa.
Hudpakamonna
s pemeETKa

bubmunoreka LIOK
https://m.edsoo.ru/ff
Oced22

34

[Tonepeunocts
CBETOBBIX BOJIH.
[Tonspuzanus
CBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0cf02e

35

OnTuyeckue
npubopsl U
YCTpOICTBA U
YCIIOBHSI X
0€e3011acHOro
MIPUMEHEHUS



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

['panunbt

MPUMEHHUMOCTH
KJIaCCHYECKOM
MEXaHHUKH. bu6mmoreka [IOK
36 [Moctynats https://m.edsoo.ru/ff
CIeIUaIbHOM 0ct862
TECOPHUH
OTHOCHTEIILHOC
TH
OTHOCHUTETBHOC
Th
OJIHOBPEMEHHOC bubmmoreka [JOK
37 TH. 3aMeIIeHne https://m.edsoo.ru/ff
BpEMEHU U Octa4?2
COKpAIICHHE
JUTHHBI
OHeprus u
UMITYJIBC
IU)GMTHBHCTCKO bu6mmoreka [IOK
38 2:;;:11;2251 . https://m.edsoo.ru/ff
. Ocfc68
JHEprueH u -
UMITYJIbCOM.
DHeprust NoKos
KonTponbshas
paborta
gcc)gz::la' bu6nuorexa IIOK
39 CHeIMATBHOI https://m.edsoo.ru/ff
0cf6f0
TECOPHUH
OTHOCHTEIILHOC
TH
DOTOHEL.
ﬁ;::gia bubmuoreka [{OK
40 Swepris 1 https://m.edsoo.ru/ff
Ocfel6
UMITYJIBC
dboToHa
OtkpsiTHE U
HCCIIeIOBaHNE bubmuoreka [{OK
41 doroaddexra. https://m.edsoo.ru/ff
Omngwitel A. T Ocffc4

CromneroBa



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4

42

3aKOHBI
dbotorddekra.
YpaBHeHue
OWHIITEWHA
TUTSE
dororddexra.
«KpacHas
TpaHULIA»

dororddekra

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d015e

43

[aBienue
cBeta. ONBITH
II. H.
JleGenena.
Xumudaeckoe
JNIEUCTBUE CBETA

bubmunoreka LIOK
https://m.edsoo.ru/ff
0d04a6

44

Texauueckue
YCTPOMCTBA U
MPAKTHIECKOE
IPUMEHEHHUE:
(hOTO3IEMEHT,
dboTomaTuuK,
COJTHEYHasI
Oarapes,
CBETOJINO]T

45

Pemenue 3agau
10 TEME
«ODIeMEHTHI
KBaAHTOBOM
OITTUKI

bu6mmoreka [IOK
https://m.edsoo.ru/ff
040302

46

Mogenrs atoma
TomcoHa.
OmnBITE
Pezepdopna o
paccesiHUIO o-
YaCTHII.
IInanerapnas
MOJIENIbL aTOMa

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d091a

47

IToctynatet
bopa

bubmunoreka LIOK
https://m.edsoo.ru/ff
0dOafa

48

N3nyuenne n
MOTJIOUICHHE
¢oToHOB NpU

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0dOafa



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

nepexoe aToMa
C OJTHOTO
YPOBHSI SHEPTUU
Ha JIPyrou.
Bunel ciektpos

49

BomHOBEIE
CBOMCTBaA
qacTUll. BoiIHbI
ne bporins.
Kopnyckynsipa
0-BOJIHOBOMH
Jyalii3M.
CroHTa”HHOE U
BBIHY)KJICHHOE
U3IIy9CHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0dOca8

50

OtkpeiTHE
pPaauoaKTUBHOC
TH. ONBITHI
Pezepdopna o
OTpeieNICHUI0
cocraBa
PaAMOaKTUBHOT
0 U3JTyYEHUS

bubmunoreka LIOK
https://m.edsoo.ru/ff
0dofd2

51

CpolicTBa
anbda-, 6era-,
ramMma-
W3ITy9CHHS.
Brusgaue
pPaAMOaKTUBHOC
TH Ha KUBBIE
OpTaHU3MBI

52

OTKpBITHE
MpOTOHA U
HEUTpOHA.
H3oTonsl.
Anbda-pacna.
DJIEKTPOHHBIN U
MTO3UTPOHHBIN
OeTa-pacnaj.
[Namma-
U3ITy4yeHue

bubmunoreka LIOK
https://m.edsoo.ru/ff
0d1162

53

DHeprus CBs3U
HYKJIOHOB B
anape. SnepHsie

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d1356



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

peakIuu.
S nepubrit
peakTtop.
[TpoGnemsrl,
MEPCIEKTUBBI,
DKOJOTHYECKHUE
ACICKTBI
SIAEPHOM
SHEPIreTUKHU

54

DnemMeHTapHbIe
YaCTHIIBI.
OtkpeiTHE
MO3UTPOHA.
Metonanl
HaOJIFOEHUS U
peructparuu
3JIeMEHTapHBIX
YacTHII.
Kpyrastii cton
«DyHaaMeHTan
bHBIC
B3aMMO/ICVICTBU
1. EmuHcTBO
buznIecKoi
KapTHUHBI MUPA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d0e38

55

Bun 3Bé3nmaoro
HeOa.
Co3zBe3ausl,
SIPKHE 3BE3NBI,
IUIQHETHI, UX
BHJIIMOE
JIBIJKCHHE.
CoaHeuHas
cucremMa

56

CouHize.
ConHeunas
aKTUBHOCTb.
HNcTounuk
SHEPruun
ComH1a u 3BE311

57

3BE3 b1, UX
OCHOBHEIE
XapaKTEePUCTUK
H. 3BE31IBI



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

rJ1aBHOU
MocJeI0BaTeNb
HOCTH.
Buyrpennee
CTPOEHUE 3BE3].
CoBpeMeHHbIE
[PEACTABIICHUS
0
MIPOUCXOXKJICHH
U ¥ 3BOJIOLUN
CouHiia 1 38311

58

Mieunsiii [IyTs
— Hama
lNanakTuka.
[Tonoxxenue u
JIBIDKCHHE
CouHiia B
lNanakTuke.
T'amakTuku.
UYépuble ObIpHI B
siApax rajJjakTUK

59

Bcenennas.
Pazberanne
raJlakTHK.
Teopus
bonbmoro
B3pbIBA.
PemmkToBoe
U3JIy4YCHHE.
MeraranakTuka

60

Hepemennsie
poOIIeMbI
aCTPOHOMMHU

61

KonTtponbHas
pabora
«DneMEeHThI
aCTPOHOMHUH U
acTpou3uKm»

62

O0o06marommit
ypok. Ponp
buzuku u
aCTPOHOMUH B
9KOHOMMYECKOM

b




TEXHOJIOTHYECK
OH, COIMaIbHOM
1 dTHYECKOH
chepax
NCATCIIBHOCTHU
YyelIoBeKa

63

O06o00marommii
ypok. Ponb u
MECTO (PUBHKHU
Y aCTPOHOMUU B
COBPEMEHHOM
Hay4YHOH
KapTUHE MHUpa

64

O0600marommii
ypok. Ponb
buznueckoit
TEOpHUU B
dbopmupoBaHUU
MpECTaBICHUI
0 ¢u3HUecKou
KapTUHE MHUpa

65

O6o06mmaromuit
ypok. Mecro
buznIecKoit
KapTUHBI MUPa
B 0011IEM psTY
COBpPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
MIPEACTaBICHUI
0 NpUpPOAE

66

Pe3epBHbIit
YPOK.
MaruautHo€e
noJe.
ONEKTPOMarHuT
Hasi UHAYKLNS

67

Pe3epBHbIit
ypok. OnTuka.
OcHOBBI
ClieLIMaIbHOM
Teopuun
OTHOCHUTEJIBHOC
TH




KBanToBas
N3HUKA.

68 ¢

JIEMEHTEI

aCTpOHOMHUM U
acTpou3uKu

PesepHblii ypok.

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d1784

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68



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

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» ®usmka, 10 knacc/ Mskummes ['.5., Byxosnes b.b., Corckuit H.H. non penakuueit

[MappenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemmenue»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
Meroandeckue pekomeHaanuu k yaeonukam . S1.Mskumea, b.b.byxosiiena,
H.H.Corckoro «®u3uka. 10xmace» n «®dusuka. 11xmace» At. H.H. Tynpkubaena, A.D.

[TymkapeB Mockga, «IIpocBemienne»

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETH
UHTEPHET

bu6mmoreka [IOK

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

http://class-fizika.ru/

http://physics.nad.ru/
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