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INOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usmke 06a30BOr0 ypoBHS Ha YPOBHE CPEIHETO OOIIETOo
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHM K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTENbHON HpOorpaMMsbl, mpeacTaBieHHbIX B PI'OC
COO, a Takxke c yuéroMm (enepanbHONM pabodel NporpaMMmbl BOCHUTAHUS U
KOHLEMNIMM TMpernosaBaHus ydeOHoro mnpenmera «@Pusuka» B 00pa30BaTEIbHBIX
Opra"u3anusx Poccniickon denepanun, peANU3YIOIIUX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

ConmepxaHue mporpaMMbl IO (PU3UMKE HaNpaBlIeHO Ha (QOpMUpPOBaHUE
€CTECTBEHHO-HAYYHON KapTHHBI Mupa oOydaromuxcs 10-11 knaccoB npu o0yueHun
ux (u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESITEILHOCTHOTO MOAXOJA.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusM GI'OC COO k nmiaHUpyeMbIM
JMYHOCTHBIM, TIPEIMETHBIM M METANPEAMETHBIM pe3yjbTaTaM OOyuUeHHs, a TaKKe
YUUTBHIBAET HEOOXOJUMOCTh peaju3alui MEXIPEIMETHBIX CBsI3ed (QU3UKU C
€CTECTBEHHO-HAYYHBIMU YUEOHBIMH IpeaMeTaMu. B Hell onpenenstorcs OCHOBHBIE
[eJIM U3y4eHus QU3UKH Ha YPOBHE CPETHET0 00Iero o0pa3oBaHusl, TUIAHUPYEMBbIE
pe3yabTaThl OCBOCHUS Kypca GU3UKH: TUIHOCTHBIE, METAIIPeIMETHBIC, TIPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pusmke BKIIOYAET:

« TUIAHHPYEMBIE pe3yJIbTaThl OCBOEHUS Kypca (PU3MKHK HAa 0a30BOM YpPOBHE, B
TOM YHCJIE IIPEIMETHBIE PE3YyIbTaThl IO roJjaM O0yUYEHUS;

« coJepxkaHue yueoHoro npeamera «Pu3nka» mo rojgaM 00ydeHHUsl.

du3rka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIbI, BEICTYIIAs B KAUE€CTBE
y4eOHOTo MpeaMeTa B IKOJIE, BHOCUT CYIIECTBEHHBIN BKJIa/l B CUCTEMY 3HAHUN 00
okpyxatomeM wmupe. IIKkompHBIT Kypc (QU3UKK - CHUCTEMOOOpPA3YIOMIMM st
€CTEeCTBEHHO-HAYUYHBIX YUYCOHBIX IPEAMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIeKaT
B OCHOBE IIPOIICCCOB W SIBJICHUN, M3y4aeMbIX XHUMHEH, Ouojorueut, puznueckoit
reorpadueit u acrpoHomueii. Mcrons3oBaHue 1 aKTUBHOE IPUMEHCHHE (PU3HUESCKUX
3HAHWK OMpeeNsieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe
DHEPIreTUKU, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IOJIYYEHHUS HOBBIX MATEPUAIIOB C
3aJlaHHBIMU CBOWMCTBAMM U Jpyrux. M3yueHune (u3MKd BHOCUT OCHOBHOM BKIIAJ B
dbopMUpOBAaHUE €CTECTBCHHO-HAYYHOM KapTHHBI MHpa OOy4Yalolluxcs, B
dbopMHUpOBaHUE YMEHHI MPUMEHSATHh HAYYHBI METOJ MO3HAHUS TP BBIMOTHECHUU
UMU y9eOHBIX UCCIIEOBaHUI.

B ocHOBY Kypca pu3uku 115t ypOBHS CpEIHET0 00LIero 00pa3oBaHus MOJI0KEH
PR UaeH, KOTOPbIE MOYKHO pacCMaTpUBaTh KaK IIPUHLIUIIBI €0 OCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypcC SIBISETCS JIOTMUYECKHU



3aBEpUIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX Pa3/leioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMU, TAK U1 COBPEMEHHOMN (DU3UKH.

Hoesn cenepanuzayuu. B coOTBeTCTBUM € HeWl MaTepuand Kypca (QU3HUKH
o0benMHEH BOKpPYr (¢u3MyYecKux Teopuil. Bemymum B Kypce sBisercs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzaius mpeanonaraet HCIOIb30BaHUE
TYMaHUTapHOTO MOTEeHIMaNa (PU3MUECKONM HAayKd, OCMBICICHHE CBSI3H Pa3BUTHS
($bu3MKH ¢ pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHYECKIMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MPOOIeMaMH.

Hoes npuxnaonoti nanpasnennocmu. Kypc pusnku npemnonaraetT 3HakOMCTBO
C IIMPOKHM KPYIrOM TEXHUYECKUX M TEXHOJOTHYECKHUX IMPUIIOKEHUN H3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes skonoeuzayuu peanuszyeTcs TIOCPEACTBOM BBEJIECHUA DJIEMEHTOB
COJepKaHus, MOCBAIIEHHBIX 3KOJOTHYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHbI C Pa3BUTUEM TEXHUKU U TEXHOJOTUH, a Takke OOCYXAECHUs MpoOsieM
PaMOHAIBHOTO MTPUPOJIONOIB30BAHMS M 3KOJOTUYECKON O€30IaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3MKH Ha YpOBHE CpPEIHEro OOIIEero
oOpa3oBaHus SBISIIOTCA (pu3myeckue Teopuu ((HopMuUpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PUBNYECKON TEOpHH, posid (PyHIaMEHTaJIbHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O IPUPOJE, FPAHULIAX IIPUMEHUMOCTH
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTeMHO-AeSTEeNbHOCTHBIN MOAX0J B Kypce (U3UKU peau3yeTcsl Mpexie
BCEro 3a CYET OpraHu3auH SKCIIEPUMEHTAIBLHON AeATeIbHOCTH o0ydatomumxcs. s
0a30BOro ypoBHSI Kypca (PM3MKH - 3TO HCIIOJIb30BAHHE CUCTEMBI (POHTATbHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JJAOOPATOPHBIX pabOT, KOTOPBIE B IpOrpamMmme
no ¢u3rke OObEIUHEHbI B OOIIMKA CINHCOK YYEHUUYECKUX NPAKTUYECKUX PalOT.
Boigenenre B yka3aHHOM IepedyHe JIA0OpAaTOpPHBIX padOT, MPOBOJMMBIX MJIs
KOHTPOJISI M OIIEHKH, OCYIIECTBIIIETCS YYaCTHUKaMH 00pa3oBaTelbHOrO IMpolecca
UCXO/Is1 13 0COOCHHOCTEH IMIIAaHUPOBAHUS U OCHAIIEeHUS kKaOuHeTta gusuku. [Ipu sTom
oOecrieynBaeTcs OBJIAJICHHE OOYYAIOUIMMUCS YMEHHMSIMHU TMPOBOAMTH KOCBEHHbBIE
U3MEpPEHHUsI, UCCIEIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEIMYUMH M IMOCTAHOBKY
OMBITOB TIO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bosbiioe BHUMaHuE yAeNseTcsl PELICHUIO PACUETHBIX M KAUECTBEHHBIX 33]1a4.
[Tpu 3TOM 1151 pacYETHBIX 3a/1a4 NPUOPUTETOM SIBIISIOTCS 3a/1a4y C SBHO 3aJaHHOM
bu3nUecKkol MOJENbI0, TMO3BOJISIOIINE TPUMEHSATh HM3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO paszjenia Kypca, TaKk U HHTETPUPYs 3HAHUS U3
pa3HbIX pas3AesioB. /s KaueCTBEHHBIX 3a]lay MPUOPUTETOM SIBIIIIOTCS 3a/aHHs Ha
OOBSICHEHHE TMPOTEKaHHsI (U3NYECKUX SIBICHUH W TPOILECCOB B OKpPY)KAIOIIEH



KU3HHU, TpeOyromue BbhIOOpA (PU3MUECKOW MOJECNM [JIi CUTYallMu MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootBerctBum ¢ TpedoBanuaMu @PI'OC COO k MaTepHaIbHO ~-TEXHUYECKOMY
o0ecrnieueHno yuyeOHOro mporecca 0a3oBbId YpOBEHb Kypca (U3UKH Ha YPOBHE
CpemHero o0Immero oOpa30BaHUS JOJDKCH H3y4aThCS B YCIOBHUSAX IPEIAMETHOTO
kaOuHeTa (U3MKA WIM B YCIOBUSX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOrO IMKJa. B kaOuHere QuU3MKU NOIKHO OBITH HEOOXOAMMOE
n1abopatopHoe 000pyA0BaHUE [Tl BHIMOJIHEHHS YKa3aHHBIX B IPOTpamMMe Mo (U3HKe
YUEHUYECKUX MPAKTUUIECKUX PabOT U AEMOHCTPALlMOHHOE 000pYI0BaHHUE.

JlemoHcTpanMoHHOE  00OpynoBaHuEe (OPMUPYETCS B  COOTBETCTBUHU C
OPUHLIAIIOM MHMHHUMAJbHOW JOCTaTOYHOCTH M  OOECIIEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B IporpaMMe 1o (U3HMKE KIIOYEBBIX JEMOHCTpAaMil Jyis
UCCIICIOBAaHMSI ~ M3y4YaeMbIX  SIBJICHMA W TPOILECCOB, OMIUPHUECKUX |
(dbyHIaMeHTaIbHBIX 3aKOHOB, KX TEXHUYECKUX MPUMEHEHUN.

JlaGoparopHoe o0O0OpynOBaHME MJiI YUYEHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcss B BHJIE TEMAaTHUYECKUX KOMIUIEKTOB U OOECIEUMBAETCS B pacyére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJarommxcs. TemaTmueckue KOMILJIEKTHI
7a00paTOpHOTO O0OpPYAOBaHMUS JOJDKHBI OBITh TOCTPOCHBI HAa KOMIUIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4CHUSI PU3UKHU B 0011eM 00pa30BaAHUU SIBJISIFOTCS:

- (QopMHupoBaHWE HWHTEpPECa W CTPEMJICHHS OOYYaIOMUXCS K HaydHOMY
U3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

+ pa3BUTHE MPEJACTABICHUI O HAYyYHOM METOJE MO3HaHUS U (HOPMHUPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

- (opMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHHUsI OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJILHBIX 3aKOHOB (DM3HKU;

- (QopMupoBaHWE YMEHHUH OOBACHATH SBJICHHS C HCIIOJIB30BAHUEM
bu3MYeCcKUX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

- (QopMupoBaHUE TPEACTABICHUN O POMW (PU3MKHK JUIsI Pa3BUTHS APYTHX
CCTECTBEHHBIX HAayK, TCXHUKU U TEXHOJIOTHH.

JlocTikeHne 3THX IeNield 00ecleuynBaeTCs PEIICHWEM CIEIYIONUX 3a/lad B
npolecce u3ydeHus Kypca GU3NKN Ha ypOBHE CPEHEro o01ero oopa3oBaHus:
+  TpuoOpeTeHHe CUCTEMBI 3HaHUI 00 001X (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKIIOYAas MEXaHHWKY, MOJEKYISIpHYIO (QH3uKy,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKY;

- (QopMupoBaHHWE YMEHUW TNPUMEHATh TEOPETUUYECKUE 3HAHUA IS



oOBbsicHeHHS (U3WYECKUX SBJICHUH B TPHUPOAEC H IS TPUHSTHS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

« OCBOGHHE CIIOCOOOB pEIIEHUs pa3IMYHbIX 337a4 C SBHO 3aJaHHOU
dusznyeckoil Mojenbio, 3a7ad, MOAPA3yMEBAIOUINX CAMOCTOATEIHHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

+ TOHUMaHHE (PU3UYECKHMX OCHOB M MPHUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIIECCOB, UX BIMSHUSA HA OKPYKAIOILYIO
cpeny;

+ OBJAJICHUE METOJIaMH CaMOCTOSITEIIPHOTO IUIAHHUPOBAHUS U TPOBEICHHUS
bu3nYeCKUX IKCIEPUMEHTOB, aHAIM3a M WHTEpIpeTanud HHpopmamnmu,
OIpE/IEeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

« CO3JaHH€ YCJIOBUHM JUIsl pa3BUTUS YMEHUN MPOEKTHO-KUCCIEI0BATENIbCKOH,
TBOPYECKOH 1€ATEIBHOCTH.

Ha wusyuenue ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE CPEIHEro OOILEro
oOpazoBaHnus oTBoauTcs 136 vacos: B 10 kitacce - 68 yacoB (2 yaca B Hezeno), B 11
KJacce - 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemplii B mnporpamMme 1o (pU3HKE INEpeyeHb J1abOpaTOPHBIX U
NPaKTHUECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JEaeT BBIOOD
IpoBeJeHUST Ta0OpaTOpHBIX PAabOT W OMBITOB C YYETOM HWHIUBUAYATHHBIX
0COOEHHOCTEN 00yYaroIUXCl.



COILEPKXAHUE OBYUYEHUSA

10 KJIACC

Pa3nen 1. ®u3nka v MeTOAbl HAYYHOT0 O3HAHUA

du3uka - HayKa o mpupoje. Hayunple METOIbI IO3HAHUS OKPYKAIOIIET0 MUPA.
Ponp 3KkcriepuMeHTa M TEOpHUH B MPOLECCE MO3HAHUSA NMPUPOIBI. DKCIEPUMEHT B
busuke.

MonenupoBanue (pu3MUecKUX SBICHUM W mpoueccoB. HayuHble IMIoTe3sbl.
duzuyeckne 3aKOHbl U TEOpUU. [ paHUIBI MPUMEHUMOCTH (DU3HUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb 1 MecTto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHOM HAay4YHOH KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W LHUPPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABuxKeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABUKEHHS.
Cucrema otcuéra. TpaekTopusi.

[Tepemenienue, CKOpOCTh (CpeaHssl CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOpEHHE MaTepUalbHOM TOUKH, WX MPOEKIMM Ha OCH CHUCTEMbl KOOpJWHAT.
CroxeHue nepeMenieHuil u CJI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MPSMOJIMHEWHOE nBIMXeHHe. [ 'paduxu
3aBUCHUMOCTH  KOOpDJMHAT, CKOpPOCTH, YCKOPEHHS, NYyTH U [EpPEMEIICHUS
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBoOosHOE TIazieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonuneinHnoe npuxenne. J|BrUkeHNE MAaTEPUAIIBHON TOUKH 110 OKPYKHOCTHU
C MOCTOSIHHOW MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEWHAS] CKOPOCTb.
ITepuon u yactora obparnienus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.

TexHuyeckre yCTpOWCTBA W TMPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeaun.

Jlemoncmpayuu

Mogenb cuCTEMBI OTCYETA, WLITIOCTPALMS KUHEMATHYECKUX XAPaKTEPUCTUK
JBHKCHUSL.

[IpeoOpazoBanue NBUKEHUI C UCIIOJIb30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmwkeHus Tena, OpPOIIEHHOTO TMOJA YIJIOM K TOPU30HTY M
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.



Hanpagienne ckopocTul pu ABMKEHUH 1O OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydyeHne HEpaBHOMEPHOTO IBHKEHHUS C LIEIBIO ONMPENCICHUS] MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOMIEHUST MEXAY IMyTSAMH, IPONACHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIE PABHBIE TMPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUM C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OPOUICHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuammn  otHocurenbHOcTH  ['amunes.  llepeeii  3akoH  HeroToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepnosuuuu cui. Bropoii 3akod HeroToHa aiist
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA UIs1 MaTeprabHbIX TOYEK.

3aKkOH BCeEMUPHOTO TAroteHus. Cuia tsxectu. [lepBas kocmuyueckast CKOpOCTb.

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

Tpenue. Bunabl TpeHus (mokosi, CKoJibkeHusi, kaueHnusi). Cuna tpenus. Cyxoe
TpeHue. Cuna TpeHUs! CKOJIbXKEHUS U cuiia TpeHus mokos. Koadduiment tpenus.
Cuita conpoTUBIICHUS IPY IBUKEHUHU TEJIA B )KUJIKOCTH WIIH Tase.

[TocTynarenbHoE M BpallaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiIbl OTHOCHUTENIBHO OCH BpamieHus. Ilmedo cunbl. YcinoBus
paBHOBECUS TBEPIOIO TEIA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: NOAIIMUITHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHuEe MHEPIUN.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akon HerotoHna.

N3mepenue cuit.

CroxeHune Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AehopMaIiiu.

HesecomocTs. Bec Tena npu yckOpeHHOM noAbEME U TAJCHNH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

Nzyuenue nBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTHA CHJI YOPYTrOCTH, BO3HUKAIOIIMX B IMPYXHUHE U
pE3MHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanne yciaoBUl paBHOBECHS TBEPAOrO TeJd, HMMEIOIIETO OCh
BpALLCHUS.



Tema 3. 3akonvl coxpanenus ¢ Mexanuke

NMiynsc MaTepualbHOW TOYKHM (Tesa), CUCTEMbl MaTEPHAIBHBIX TOYEK.
NMiynbC cuiibl M W3MEHEHUE HUMITyJIbCa Tella. 3aKOH COXPAaHEHHs HMITYJIbCa.
PeaktuBHOE nBUXEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunetnueckass sHepruss MarepuanbHO TOuykH. Teopema 00 W3MEHEHUH
KUHETUYECKOU IHEPTUU.

[ToreHunanbHas SHEPrusl. [ToreHunanbHas SHEPIus yIPYro
nehopMUPOBAHHOM MPYKUHBIL. [loTeHIMaNbHAs SHEPTUS Tesla BOIM3U MOBEPXHOCTU
3eMIIH.

[loTeHnmanbHbIe M HENOTEHIHANIbHBIE CUJIbL. CBA3b pa0OTHI HEMOTEHIIMAIBHBIX
CHUJI C W3MEHEHHMEM MEXAaHHYECKOM JHEPTHHM CHCTEMBI TEN. 3aKOH COXPAaHECHMS
MEXaHUYECKON YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTporcTBa M MPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIIED,
MIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

[lepexoa NOTEeHMATILHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3ydyenune aOCONIIOTHO HEYNPYroro yjapa ¢ MOMOMIbIO JBYX OJMHAKOBBIX
HUTSHBIX MAasATHUKOB.

HccnenoBanue cBsizu pabOThl CHIIbI C U3MEHEHHEM MEXaHMUYECKOH 3Hepruu
TE€JIa Ha IIPUMEPE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

Pa3znes 3. MoJsiekyasipHas pU3NKa U TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U HUX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrep IBUKEHUS W
B3aUMOJICMCTBUS YaCTHUL BellecTBAa. Moaenu CTpOEHHs ra30B, )KUIKOCTEU U TBEPABIX
Te U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojeneil. Macca u pazmepsl
monekyn. KonnuectBo BemectBa. [loctossHHas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ usMmepenue. lllkama temneparyp
[enbcus.

Mopnenp uaeansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHOKHUHETHYECKOM
TEOpUU UJcANbHOrO0 Tra3a. AOCOJIOTHas TeMIlepaTypa Kak Mepa cpeaHen
KMHETUYECKOW DHEPIHMM TEIUIOBOrO JBMKEHUs vacTul rasza. [llkama temmeparyp
KenpBuna. I'a3oBble 3akoHbl. YpaBHeHue MeHneneeBa-Knaneiipona. 3akoH
JlanpToHa. M30nponieccel B HaeaIbHOM I'a3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA.



['paduaeckoe npeacTaBiIeHNE N30MPOIIECCOB: U30TEPMa, M30X0pa, n3o0apa.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOIIME JAUCKPETHOE CTPOEHHE BelecTBa, QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCITMHCHUM.

OmnpiTel 10 AU Py3un KUAKOCTEN U Ta30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogaens onbita [lITepHa.

OnbITHI, JTIOKA3bIBAIOIINE CYILIECTBOBAHUE MEXKMOJIEKYIISIPHOTO
B3aMMOJECHCTBUA.

Mogens, WUTIOCTpUpPYIOIIas MPUpPoay AaBJICHUS Ta3a Ha CTEHKHU COCY/a.

OnbITel, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSHHUS HJICAIBHOTO rasa,
U30IPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Onpenenenue mMacchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATypbl BO3AyXa B HEM.

Hccnenoanne 3aBUCUMOCTH MEXKy apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoevl mepmoouHamMuKu

TepmoanHamMuueckass cucTeMa. BHYTpEHHsISI dHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI B cTIoco0bI e€ u3MeHeHusi. KonnuecTBo TerioThl U paboTta. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  WACAJIBHOTO  Trasa. Buasl  Temnonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIHS, U3JIyUeHUE. Y IeJIbHAs TEITIOEMKOCTh BEIIECTBA.
KonuuecTBo TemIOTH NpH TEIIONEepeaye.

[lonsitue 00 aauabatHoM mnpouecce. llepBbld 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K u3omporeccam. [ 'paduueckas
WHTEpHpeTanus paboThl Tasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh TPOIIECCOB B MPUPOJIE.

TemnoBble  MamvHbl.  [I[pUHIUNBI  JEUCTBUS — TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanust SHEpruM B TEIJIOBBIX MamuHax. KoadduuueHt mnoae3Horo
nerictBus TemoBor MammHbL [{ukn KapHo m ero ko3g@UIHMEHT MOJEe3HOTO
JENUCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIODHEPTETHUKH.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOEC TNPUMEHEHHE: JIBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOMN XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

3meHeHne BHYTpEHHEW JHEPTrUU Tella TPHU COBEPIICHUHM DPAOOTHI: BBIJIET
npoOku u3 OyTBUIKM TOJ JEHCTBHEM CXXATOTO BO3/AyXa, HarpeBaHue sdupa B
JATyHHOU TpyOKe myTEM TpeHus (BUICOAEMOHCTPAIIUS ).

N3meHeHnne BHYTpEHHEW AHEPruu (Temmeparypbl) Tela Mpu Terulonepeaaye.



OneIT no anuabaTHOMY PaCIIMPEHUIO BO3AyXa (ONBIT C BO3QYIIHBIM OTHUBOM).
Mopenu mapoBoW TypOWHBI, JBUTATENsI BHYTPEHHETO CrOpaHUs, PEaKTHBHOTO
JBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHaeHcanusi. Mcnapenne u kuneHue. AOCOIOTHAs U
OTHOCHUTENbHAS BIIAXKHOCTh BO3A4yXa. HacellleHHBIM map. YOenpHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYpPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaioB. Kuakue kpucrtamibl. CoBpeMeHHbIE Marepuanbl. llnaBienue wu
KpUCTaJUIh3alus. Y ieJibHas TerioTa miasieHus. Cyomumarus.

VYpaBHeHue TEII0BOro 0anaHca.

TexHuyeckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUH MOJYYEHHS! COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiICTBA HACBHIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOntonenue HarpeBaHus U MIABJICHUS KPUCTAJUIMUECKOTO BEIIECTRA.

JleMOHCTpalust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

Pa3znen 4. JinekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

DIIeKTpU3aLus Te. DIEKTPUIECKUH 3apsii. [[Ba BU1a 3JIEKTPUUECKUX 3apsI0B.
[IpoBonHMKM,  JUAJICKTPUKK W MOJYNPOBOJHUKH.  3aKOH  COXpPAHEHUS
BJICKTPUYECKOTO 3apsiaa.

Bzaumopeiictue 3apanoB. 3akoH Kynona. TodedHbI 3IEKTPUYECKUN 3apsi/l.
OnekTpudeckoe mone. Hampsok€HHOCTH — dnekTpudeckoro mnois.  [IpuHiun
CYNEPIO3ULIHUHA BJIEKTPUUYECKUX TMOJIeh. JIMHUM HanpspKEHHOCTH AJIEKTPUUYECKOTO
T10JIA.

Pabora cui anekrpocrarudeckoro noiis. Ilorenuan. Pa3HocTh mOTEHITHATIOB.
[IpoBOMHUKM W HAUABJIECKTPUKH B JJIEKTPOCTATHYECKOM mosie. JludjekTpudeckas
MPOHULIAEMOCTb.

DNeKTpoE€MKOCTh. KoHeHcaTOp. DNEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsyKEHHOTO KOHAEHCATOpA.

TexHuueckne YCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: BJIEKTPOCKOIL,



ANEKTPOMETpP, DJIEKTPOCTATHUYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTpONpHOOpPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DJIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

IIpoBOJHUKH B AIEKTPOCTATUYECKOM IOJIE.

DJIEKTpPOCTaTUYECKAs 3aLUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTB IEKTPOEMKOCTH MIIOCKOT0 KOHAEHCATOPa OT IUIONIAAH IIACTHH,
PACCTOSTHUSI MEK]1y HUMU Y TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepeHne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mox. Toxu 6 pa3iuunvix cpedax

OJIEKTPUYECKAM TOK. YCIOBHUS CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [IoCcTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 7151 y4acTKa Lenu.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIEIBHOE CONPOTUBICHUE BELIECTBA.
[TocnenoBarenbHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabota oanektpuueckoro Toka. 3akoH Jlxoyns-Jlenna.  MomHoOCTh
AIEKTPUYECKOTO TOKA.

DJNIEKTPOJIBUXKYILIAasi CUJIa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKA.
3akon Oma 15 TOJTHOM (3aMKHYTOM) 35ieKTpuyeckon 1enu. Kopotkoe 3aMbikaHueE.

OJIEKTpOHHAasT  NPOBOJAMMOCTb  TBEPABIX  METAJUIOB. 3aBHUCHUMOCTh
CONIPOTHUBJIEHUSI METAIIIOB OT TeEMITEpaTypbl. CBEPXIIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMe. CBOKMCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomympoBOIHUKH. CobOcTBeHHas u MIPUMECHAS IIPOBOJIUMOCTb
noJIypoBOJHUKOB. CBoiCTBa p-n-niepexoa. [1omynpoBoIHUKOBbBIE TPUOOPBHI.

OJIEKTpUYECKH TOK B pAacTBOpPAX M  paciulaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.

DNeKTpuUecKuii TOK B razax. CaMOCTOSTEIbHBIM M HECAMOCTOSTEIIbHBIN
pa3psaa. Monuus. [Lazma.

TexHuueckue yCTpOHMCTBA U NPAKTUYECKOE IIPUMEHEHUE: aMIIepMETP,
BOJILTMETpP, pEOCTaT, HMCTOYHUKH TOKA, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTETBLHBIE TTPHOOPHI, TEPMOMETP CONPOTHBIICHHS, BAKYYMHBIN JTHO/,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, OTYIIPOBOTHUKOBBIN U0/, TATHbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKa U HAIPSHKEHUSL.

3aBUCHUMOCTh CONPOTHUBJIEHUSA UIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,



IJIOIIAU TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMelaHHOE COeIMHEHNE MTPOBOIHUKOB.

IIpsamoe wm3MepeHue DJIIEKTpOABMKYIIEHM cwibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO DJIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBIICHUSI METAIIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXA.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuyeHue cMEmaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepenne 31eKTPOJBHKYIIEH CHUIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nronenue anekrposnusa.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca gusuku 0a3zoBoro ypoBHs B 10 kjacce oCyIIECTBISETCS C
Y4ETOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBSI3ed C KypcamMu MaTeMaTHKH,
OMOJIOTHUH, XUMUH, Treorpaduy U TEXHOJIOTUH.

Meowcnpeomemnuvle nonsamus, CBS3aHHbIE C WU3YYEHHEM METOJIOB HAyYHOTO
NO3HAHMS: SBJICHUWE, HAaydHbId (akT, runores3a, (u3nyeckas BeIMYMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pellieHrEe CUCTEMbI YpaBHEHUM, TUHENHHas PyHKIUsI, apadoiia,
runepOona, ux Trpa@uKkd U CBOMCTBA, TPUTOHOMETPUYECKHUE (PYHKIIMU: CHUHYC,
KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI
U UX MIPOEKLUU HA OCH KOOPAMHAT, CJI0KEHNE BEKTOPOB.

buonocus: mexannueckoe NBUKEHUE B KUBOU mpupone, nuddysus, ocMoc,
TEMI000MEH KUBBIX OPraHMW3MOB (BUAbI TEIUIONEPEAAUd, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: JUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs MAaccCa, TEMJIOBbIE CBOMCTBA TBEPABIX TEN, KUIKOCTEN U Ta30B,
ANEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAass  JIUCCOLMALUA,
raJibBaHUKA.

l'eocpaghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0aApOMETpP, TEPMOMETP.

Texnonoeus: mpeodpazoBaHue ABMXKCHUH C HCIIOJIb30BAHUEM MEXaHU3MOB,
yu€T TpEeHUs B TEXHUKE, MOJIUIMIHUKHA, MCIOJIb30BAHME 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JpYyrue), ABUTaTelb BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBON XOJIOAMJIbHUK, KOHAULMOHEP, TEXHOJIOTHH
MOJIyYeHUs] COBPEMEHHBIX MAaTE€pUalOB, B TOM YHWCJIE HAHOMATEpHUATIOB, U
HAHOTEXHOJIOTUH, SJEKTPOCTATHYECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH OPUHTED, AJIEKTPOHArpeBaTeIbHbIC npuOopHI,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, TaJIbBAHUKA.



11 KIIACC

Paznen 4. JjeKTpoAMHAMMKA

Tema 3. Macnummnoe noe. Ii1eKmpomMazHUmMHAA UHOYKYUS

[TocTtostHHBIE MarHuThl. B3auMoaercTBrEe NOCTOSTHHBIX MAarHUTOB. MarHuTHoe
nosne. Bektop MarauTHOM MHAYKIMU. [[puHIMIT Cynepno3uuy MarHUTHBIX TOJIEH.
JluHMM MarHuTHOM WHAyKUMHM. KapTuHa JMHWA MAarHUTHONW WHAYKIWHU TOJIS
MOCTOSTHHBIX MarHuTOB.

MarautHOE€ mNoOJIE TPOBOJHHKA C TOKOM. KapTmHa nuHWN WHIYKUWAH
MAarHUTHOTO MOJISI NIMHHOTO MPSAMOTO MPOBOJHUKA M 3aMKHYTOIO KOJIBLIEBOTO
MMPOBOAHMKA, KaTylIKK ¢ TOKOM. OnbIT Opcrena. B3anmoneicTBre MpoOBOAHUKOB C
TOKOM.

Cuna Amrnepa, €€ MOAyJb U HallpaBJICHUE.

Cuna JlopeHna, €€ MOy ¥ HampaBlieHUE. J[BHKEHUE 3apsHKEHHOW YaCTHUILIBI
B OZJHOPOJIHOM MarHUTHOM mnoJje. Pabota cunsl JIopeHna.

SIBiieHME AIEKTPOMAarHUTHOM MHAYKUMH. [loTOK BEKkTOpa MarHUTHOMN
UHIYKUUU. OJEKTPOABMKYIIAsh CHJIa HHIAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykuuu dapanes.

BuxpeBoe siiekTpuueckoe moje. ONEKTPOJABWKYINAs CHIa HWHIAYKIUWA B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[IpaBuo Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CAaMOMHAYKUMU. OJEKTPOABUKYILNAS — CcuUia
CaMOWHIYKIIUU.

DHeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuuecknue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHHE. TOCTOSHHbBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUIATEb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI, UHIYKIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MATHUTHBIM TOJIEM.

JIuHMM UHIYKIIUY MarHUTHOTO TOJIS.

BzaumopernicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME AIEKTPOMArHUTHON UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JEKTPOABMKYIIEH CHIIBI MHAYKIMHM OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBiIeHME CAaMOMHYKIIUY.



Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3ydeHne MarHuTHOTO MOJISl KATYIIKH C TOKOM.

Hccnenoanne AeiCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOM HMHTYKLIHH.

Pa3nen 5. Kojie0anus v BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUA

KonebarenbHast  cucrema.  CBOOOJHBIE  MEXaHUYECKHME  KOJIEOAHUS.
['apmonnueckue koneOanus. [lepwon, uvactora, amrmumryaa u Qaza kojeOaHUi.
[IpyXMHHBIA MasTHUK. MaTeMaTndyecKnid MasTHHUK. YpPAaBHEHUE TapMOHUYECKHUX
kosebanuil. [IpeBpallenue 3Heprun Npyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCaNbHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHUYECKUMU U
ANEKTPOMATHUTHBIMU KoJieOaHnusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUM B UJI€ATHbHOM KOJIE0ATEIbHOM KOHTYDE.

[IpencraBnenue o 3aryxarolux KoneOaHusX. BbIHyX/JIeHHbIE MEXaHUYECKHUE
kosiebanus. Pezonanc. BeiHyX1€HHbIE 3JIEKTPOMAarHUTHbIE KOJICOaHMUSL.

Ilepemennpii  TOK. CHHYCOMZANBHBIM INEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYJHOE M JCHCTBYIOIIEE 3HAUEHUE CHIJIbI TOKa U
HaIPSHKEHUS.

Tpancdopmarop. IIpousBoncTBo, mnepegadya U MOTPEOIECHUE DICKTPUUECKOM
AHEPruu. DKOJOTMYECKUE PHUCKU MPU MPOU3BOJCTBE AeKTposHepruu. Kynbrypa
UCIIOJIb30BAHUS 3JIEKTPOIHEPTHH B IOBCETHEBHOM JKU3HMU.

TexHuyeckre yCTpOMCTBA M IMPAKTUUYECKOE NPUMEHEHHE: DIIEKTPUYECKHUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpOIEpe1ay.

Jlemoncmpayuu

HccnegoBanue mnapaMeTpoB KoJieOaTENbHOW CHUCTEMBI (TIPYXUHHBIN WU
MaTEMaTUYECKUN MASITHUK).

Habmoienue 3aTyxaroniux koiaeOaHui.

HccnenoBanne cBOWCTB BIHYX/ICHHbBIX KOJI€OaHUH.

Habmonenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

OcuusiorpaMMsl (3aBUCUMOCTH CHJIbI TOKA M HANPSDKEHUSI OT BPEMEHHU) IS
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHc 1mpu MOCIEAOBATEIBHOM COECIWHEHHWU PE3UCTOpA, KATYLIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopneinb TMHUY 3JIEKTpONEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJA MajbIX KOJEOAHUW Tpy3a HA HUTU OT
JUIMHBI HUTU U MAaccChl rpy3a.



HccenegoBanue NepeMEHHOTO TOKA B IENHU U3 MOCIEA0BATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMACHUNIHbBIE 60JIHbL

Mexannueckue BOJIHBL, YyciaoBusa pacnpoctpaneHus. Ilepuon. CkopocThb
pacrpocTpaHeHuss H JJuHa BOJHBI. llomepedHble W TPOJOJBHBIE BOJHBI.
WNuTepdepentus u nudpakiius MEXaHUYECKUX BOJH.

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

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS HW3IYyYECHUS AJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenranus BektopoB E, B, V B anexkrpomarautHoi BosiHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpaXCHHE, MPEIOMJICHUE, MOoJApu3amus, AudpaKius,
unTepdpepeHius. CKopoCcTh JEKTPOMArHUTHBIX BOJIH.

[Ilkana 37€KTPOMAarHUTHHIX BOJH. IIprMeHEeHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLIMIBI pagnuOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpeibl.

TexHuueckue yCTpOWcCTBA M MPAKTHYECKOE MPUMEHEHHUE: MY3bIKaJbHBIC
MHCTPYMEHTBI, YJIBTPa3BYKOBas JMAarHOCTHKAa B TEXHUKE M MEAMUIMHE, panaap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue M pacpOCTPaHEHUE MONIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Konebmomieecs Teo Kak HCTOYHUK 3BYKa.

Habutoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnrogenue cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOM M
4acTOTOM KOJeOaHUI.

HccenenoBanue CBOMCTB JIEKTPOMATHUTHBIX BOJIH: OTPAYKEHUE, TPETOMIIEHUE,
noJisipu3anus, TuQpaxius, tHTepPepeHIms.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsmMonumHENHOE pacnpoCTpaHEHUE CBETa B
omHOpoaHOU cpexne. JIyu cBera. ToueuHbli HICTOYHUK CBETA.

OTtpaxxenue cBera. 3akoHbI OTpaxkeHUs cBeTa. [locTpoeHue m3o0paxkeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeta. 3aKOHBI IPEJIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHblii yroy IOJIHOIO
BHYTPEHHETO OTPaKECHMUS.

Hucnepcus cseta. CrnoxHbIi cocTaB Oenoro cBera. LIBer.

Cobuparonye u paccenBaromiye JUH3bl. ToHkas nuH3a. DoKycHOE paccTosiHUE
U ONTHYECKas CHJia TOHKOW JInH3bL. [locTpoeHune m3o0pakeHuid B COOMpPAIONINX U
paccenBarOIMX JuH3ax. @opMyIia TOHKOM JIMH3bI. Y BEIMYEHNE, JaBAEMOE JIMH30M.



[Ipenenbl MPUMEHUMOCTHA T€OMETPUUECKON ONITHUKHU.

BomnoBass omnrtuka. WHTepdepenims cBera. KorepeHTHbIE HCTOYHHKHU.
YcaoBus HaOMIOIEHNS MAKCHMYMOB 1 MUHUMYMOB B HHTEP(GEPEHITMOHHON KapTHUHE
OT JIByX CHH(a3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus ceera. Judpakiurionnas pemeérka. Y cioBre HaOII0ACHHS TTIaBHBIX
MaKCUMyMOB TMpW TAaJACHUM MOHOXPOMATHYECKOTO CBeTa Ha JUQPPAKIIMOHHYIO
PELIETKY.

[Tonsipuzanus cBera.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToarnmapat, IPOESKIIMOHHBIHN armapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OTITHKA,
Tu(dpakMOHHAs PEMIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pPacIpOCTpAaHEHUE, OTPAKEHUE U TIPEJIOMIICHHE CBETA.
OnTuyeckue MpuOOpPHI.

[TomHO€E BHYTpEHHEE OTpakeHue. Mozenb CBETOBOA.

UccnenoBanue cBOMCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

HaOnronenue nucnepcuu cBera.

[Tomy4yeHnue cnekTpa ¢ TOMOIIBIO PU3MBI.

[Tonydenne cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

Ha6nronenue nosnsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomul 3mepeHne nokazaress

MPEJIOMJICHUS CTEKJIA.

HccnenoBanue cBOMCTB N300paykKeHU B JTMH3AX.

Habmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIEHUAIBHON TEOPHH OTHOCUTEJILHOCTH

['paHu1Ibl MPUMEHUMOCTH KJIACCUYECKOW MEXaHUKU. [1oCTyaTsl crienuaibHON
TEOPUHU OTHOCUTEIIBHOCTU: MHBAPHUAHTHOCTh MOJYJISI CKOPOCTHM CBETAa B BAKyyME,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAIICHUE
JUTAHEL.

DHeprusi U UMITYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsi3p Macchl € HEPTrUe U UMITYJILCOM PEJSITUBUCTCKOM YaCTHUIIBI. DHEPTHUs
MOKOS.

Paznen 7. KBanTtoBas pusuka
Tema 1. Inemenmot K6aHmMo60I ONMUKU



®otonbl. Popmyna [lnanka cBsi3u sHEPrun GOTOHA C €r0 YaCTOTOU. DHEPrUsl
Y UMIYJIbC POTOHA.

OtkpeiTre u uccienoBanue ¢porodpdexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
doroadpdexra. YpaBuenue IDiHmreriHa ansa ¢otordpdekra. «KpacHas rpanHumnan
doTordexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texaudeckue yCTPOWCTBA W MPAKTHUECKOE MpUMEHEHHUE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAsi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®oT03(PdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeIIHEro GpoTodddekra.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pe3epdopaa mo paccesHHIO a -4acTHII.
[Tnanerapuas mozens atoma. [loctynatel bopa. Uznydyenue u normnomienue GoToHOB
IIPU MEPEXOE aTOMA C OJTHOTO YPOBHS 3HEPryu Ha Apyrou. Bunasl cnektpos. CriekTp
YPOBHEM 3HEPIHH aTOMa BOAOPO/A.

BonHoBreie cBoiicTBa yactui. Bonnbl ne bpoina. KopnyckynsipHO-BOTHOBOM
Ty aJIN3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyUYCHHUE.

TexHuuecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmoienne mmHeRvaThIX CIeKTPOB U3JIyUEHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabonul

Habmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKAa3bIBAIOIINE CIIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pezepdopia o onpeaeneHno coctaBa paauoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, Oera-, ramMma-uziaydeHus.  BiusHue
PaIMOaKTUBHOCTH Ha KUBbIC OPTAHU3MBI.

OTtkpbiTHe TIpoTOHA M Heutpona. Hyknonnas mopmens siapa ['eiizenOepra-
NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIM W TMO3UTPOHHBIA Oera-pacnaa. [amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.



DHeprus CBA3M HYKJIOHOB B sifipe. SAaepubie cuibl. JledekT macchl sipa.

Anepnsle peakuuu. [lenenue u cuHTE3 AI€EP.

SAnepuerit peaktop. TepmosimepHsiii cunTe3. [IpoOiieMbl W TIEPCTIEKTHUBBI
SAIEPHON SHEPrETUKH. DKOJOTHUYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

OneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTop1 HaOTIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHII.

OyHaamMeHTaNbHbIE B3auMOeicTBI. EqMHCTBO (hr3nueckoit KapTUHBI MHpa.

TexHuyeckne ycTpoMCTBA U MPAKTUUYECKOE MPUMEHEHHUE: JO3UMETP, KaMmepa
Buiibcona, simepHbiit peakTop, aToMHas boMoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTHLI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. DieMeHTBI aCTPOHOMUM U ACTPOPUIUKHU

Otanbl pa3BUTUA acTpoHOMUU. [IpukiiaqHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro ueGa. Co3Be3ausi, spKue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUKEHHUE.

ComnHeuHas cucrema.

Counnriie. ConHeyHast akTUBHOCTD. MicTounuk sHeprun CostHIa U 3BE31. 3BE3IbI,
UX OCHOBHBIEC XapaKTEPUCTHUKHU. /[narpamMma «CIEKTpaJbHbIM KIACC - CBETUMOCTBY.
3BE3/BI IVIABHOM MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca - CBETUMOCTBY IS
3BE3] IJIABHOU IOCIEN0BATENbHOCTU. BHyTpeHHEee cTpoenue 3BE31. CoBpeMEHHBIE
MPEJICTABICHUSI O MPOUCXOXKACHUHU W 3BodtonMr CoNHUA U 3BE3]. DTalbl KU3ZHU
3BE3.

Muieunsii Ilyts - Hama [amaktuka. Ilonoxenue u aBwxkeHue CoJiHIIA B
lNanaktuke. Tunsl raakTuk. PaguoranakTuku U KBasapbl. UEpHBIE ABIPBI B sApax
rajJaKkTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ma. Pa3z0eranue rajgakTuk.
Teopus bonpmioro B3pbeiBa. PeMKTOBOE M3IydYeHHUE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnplie mpo0sieMbl aCTPOHOMUHU.

Vuenuueckue nabooenus

HaGnronenuss HEBOOPY>KEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN JIJIST OTIPEICIICHUS TIOJIOKEHHUST HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3BI.

Habmtonenus B treneckon Jlynsl, rutanet, Mieunoro I1ytu.

O0o01maonee NOBTOpeHUe

Ponb Qu3ukun u acTpoHOMHUM B SKOHOMHYECKOH, TEXHOJOTUYECKOM,



COLIMAJIbHON M ATHYECKOM cepax NeaTeIbHOCTH YeJI0BEeKa, POJib U MECTO (DU3HUKHU U
aCTPOHOMHUHU B COBPEMEHHON HayYHOW KapTHHE MHUpPA, POJb PU3NUECKON TCOPUH B
(dopMuUpOBaHUHN TPEACTABICHUN O (HU3HUECKON KapTHHE MHUPA, MECTO (PU3NUECKOM
KapTUHBI MHpa B 00I1IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTaBICHUN
O IPUPOJE.

MexnpeaMeTHble CBA3H

N3yuenue xypca gusuku 0a3zoBoro ypoBHs B 11 kiacce ocyiiecTBisieTcs ¢
Y4ETOM COJIEPKATEIbHBIX MEXIPEAMETHBIX CBA3CH € KypcaMH MaTEMATHKU,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemnuvle noHsamus, CBS3aHHbIE C U3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUS: SIBJICHUE, Hay4yHbId (aKT, rumoresa, (u3MUecKas BeIUYMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pPEUIEHWE CHUCTEMBl YPaBHEHHH, TPUTOHOMETPHUUYECKHE
(YHKIIMM: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M UX NPOCKUMU HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOAHBIE BJEMEHTApHBIX (YHKLUMHA, TNPU3HAKKA MOAOOUS TPEYTrOJIbHUKOB,
OTpeIeJICHHUE TUIOMAIU TIIOCKUX (Uryp u o0bEMa Tell.

buonocus: »snexTpuyeckue SBIECHUS B JKUBOM NpuUpoje, KoseOaTelbHbIe
JIBUXEHUS B )KUBOU IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU NMPUPOJE, ACUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaH3.

I'eocpaghus: MarHUTHBIE MTOJTIOCA 3€MJTH, 3aJ1€KU MAarHUTHBIX Py, GOTOCHEMKA
3€MHOM MOBEPXHOCTH, MPEACKA3ZAHUE 3EMIICTPSCCHUM.

Texnonoeus: JTWMHAM DIEKTPOIEpeNay, TEHEPATOpP MEPEMEHHOTIO TOKA,
ANEKTPOABUTATENb, WHAYKIMOHHAA II€4Yb, pajap, pPaavuONpPUEMHUK, TEIEBU30D,
anTteHHa, TenedoH, CBYU-meub, MpOEKIIMOHHBIN armapar, BOJOKOHHAs OITHKA,
CoJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO Tpenmera «Dusmka» HAa YpPOBHE CpPEAHETO OOIIETo
obOpaszoBaHus (06a30BbI YPOBEHb) JOKHO OOECHIEYUTH JTOCTHKEHUE CIICTYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI y4eOHOro mpeamera «OU3nKay JOJKHBI
OTpaXaTh TOTOBHOCTh MW CIHOCOOHOCTh OOYYarOUIUXCA PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHUX  YyOEKIEHUN, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIeCTBa, pacIIMpEHUE KU3HEHHOTO
ONBITA U OMNbBITA JACATEIBHOCTH B MPOLECCE pealu3allid OCHOBHBIX HAMNPaBICHUIN
BOCIIUTATEJBLHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaaHcKoro BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3ULIUUA OOYYAIOMIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIMOHHBIX  OOINEUEIOBEUECKUX  T'yMaHUCTUYECKUX U
JEMOKPATHUYECKHUX LIEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYKO JEATEIBHOCTh B HMHTEPECAX TIPAXKIAHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIiy;

YMEHUE B3aUMOJIEMCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMHU B COOTBETCTBUU C
uX (QYHKIUSIMHU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) mATPHOTHYECKOr0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOMN TPaXKTAHCKON UIEHTUYHOCTHU, MATPUOTHU3MA;
IICHHOCTHOE OTHOLICHHWE K TOCYJApCTBEHHBIM CHUMBOJAM, JIOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIIEHWBATh CUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
NESITEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAyIIEero;

4) 3CTEeTHYECKOr0 BOCIIUTAHMUSI:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOUasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucyuero Gu3ndeckoil Hayke;

5) TpyaoBOro BOCIIMTAHMS:

WHTEpPEC K pa3nyHbIM cdepaM MpoPeCCHOHATBHON IeATEILHOCTH, B TOM



YHCIie CBSI3aHHBIM ¢ (PU3UKOIN U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BBHIOOD
Oynyter mpo¢eCCuu 1 peaTn30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M caMO00pa30BaHUIO B 00JIAaCTH
(bU3UKY HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOM KYJIBTYphl, OCO3HAHHE TJI00aIBHOTO
XapakTepa 3KOJOTHUYECKUX TpooIieM;

IJIAHUPOBAHUE U OCYIIECTBIEHUE JICVCTBUN B OKPYXAIOIIEH Cpelie HA OCHOBE
3HAHUA LIeJIE YCTOMYMBOrO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpEHUE OMbITa JEATEIIBHOCTH 53KOJIOTUYECKOW HaNpaBIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 110 (PUBHKE;

7) LEHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OPMUPOBAHHOCT MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAy4YHOW JesTeNbHOCTH, TOTOBHOCTH B IIpoLEcCe
M3yudeHHs (PU3UKHU OCYIIECTBISATh MPOCKTHYIO U UCCIE0BATEIbCKYIO JIEITEIHbHOCTh
WHJIUBUAYAJILHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE eiiCTBHS
ba3oBble J1oruuyeckue 1eMCTBUA:
CaMOCTOSITeTbHO  (OPMYJIMPOBATh M aKTyaJIM3UpOBaTh  IPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENEATh LEIH ACATEIBHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUH UX
JIOCTYKCHMUS,
BBISIBJISITH 3AKOHOMEPHOCTH M TPOTHBOPEUHSI B PACCMaTPUBAEMBIX (PHU3HUUIECKUX
SIBIICHUSAX;
pa3pabarpiBaTh TUIAH PEIICHUS MPOOJEMbI C YYETOM aHaIu3a MMEIOIIUXCS
MaTepUalibHbIX U HEMaTepUaJIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBHI B JEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
1IEJISIM, OIIEHUBATh PUCKH TTOCJIEACTBUIN AEATEIHHOCTH;
KOOPJAUHUPOBATH U BBHIMOJHATH PAOOTY B YCIOBUSIX PEAIbHOTO, BUPTYaILHOTO
U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATHBHOC MBIIIICHHUE MPH PEIISHUH )KU3HCHHBIX ITPOOJIEM.
ba3oBble ncciienoBare/bCKHe AeiiCTBUS:
BJIaJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOUYEBBIMU MOHSATUAMU M METOAaMU
bu3nYecKol HAYKH;
BJIQJIETh HaBbIKAMU YYEOHO-MCCIIEIOBATEIHCKON U TPOCKTHOM JACATEILHOCTH B
o0nactu (U3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY MOMCKY



METOJIOB pPEIICHHs 3aJad (PU3HYECKOr0 COAEPKAaHWSA, NPUMEHEHHUIO pPAa3IMYHBIX
METO/I0B ITO3HAHMUS;

BIIQJETh BUJAMHU JESATEIBHOCTH [0 TOJYYEHHID HOBOTO 3HAHHs, €ro
UHTEpIIPETAllNY, NpeoOpa30BaHUI0 U IMPUMEHEHUI0 B PA3JIMYHBIX Y4YEOHBIX
CUTyalUsiX, B TOM YUCIIE IPU CO3JaHUM YU€OHBIX IPOEKTOB B 001acTU (PU3UKH;

BBISIBJIATh IIPUYHMHHO-CJIEICTBEHHBIE CBS3M W aKTyaJlM3UpoOBaTh 3ajJady,
BBIJIBUTATh TUIIOTE3Y €€ PElIeHUs], HAXOJAUTh apIyMEHTHI JIJIs1 J0Ka3aTeIbCTBA CBOUX
YTBEpXKACHUMN, 3a71aBaTh IApAMETPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh IOJIyYEHHBIE B XOJA€ PpELICHUS 3aJadd  pPe3yJIbTaThl,
KPUTUYECKN OLIEHUBATHh MX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOPMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
JESITeIbBHOCTH, B TOM YHUCJIE€ IPU U3YUEHUU (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETh TNEPEHOCHTh 3HaHUA 10 (U3UKE B MPAKTHYECKYIO 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIIBUT'aTh HOBBIE WJIEH, NpEUIaraTb OPUTMHAIBHBIE MOAXOABI U PELIECHUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYyCKAIOIINE aJbTepPHATUBHBIEC PEILICHUS.

Pabora ¢ unpopmaumeii:

BJIQJIETh HABBIKAMM TOJydeHHs] MH(pOpMalMK (U3UUECKOTO COAEpKAHUS U3
UCTOYHHUKOB PAa3HbIX THUIIOB, CAMOCTOSITENBHO OCYLIECTBIATh IOHUCK, aHaJu3,
CUCTEMATHU3alMI0 U WHTEpIpeTaluio HH(QOpMalMKM pa3iNuHbIX BUIAOB U (HopM
[IPEICTaBIICHNUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUK;

UCIIONIb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PEIIEHWN KOTHUTUBHBIX, KOMMYHHMKAaTUBHBIX U OpraHU3allMOHHBIX
3aja4 ¢ cOOMI0ACHUEM TPeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI,
pecypcocOepekeHrs, MPaBOBbIX W ITHUYECKUX HOPM, HOPM HH(POPMALMOHHOMN
0e30I1aCHOCTH;

CO37aBaTh TEKCThl (PUIUYECKOTO COAEpKaHUS B pPa3IU4HbIX (dopmarax ¢
y4€TOM Ha3HaueHus MHPOPMAIIMU U LEJIEBOU ayUTOPUH, BHIOMpPas ONTUMAIbHYIO
(GopMy mpeacTaBIeHUS U BU3yaIu3aluu.

KoMMyHHKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIE NeiCTBUS:
OCYIIECTBJIATH OOIIEHNEe HA YpOKax (U3HKHU U BO BHE-YPOUHOU JCATEIHHOCTH;
pacmo3HaBaTh MPEINOCHUIKM  KOH(DIWUKTHBIX CHUTyalldidi ©  CMST4YaTh
KOH(JIMKTHI;
pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB;



IIOHMMATh Y MCIOJIb30BAaTh NPEUMYIIECTBA KOMAaHIHOW W WHIAWMBHUAYaJIbHOU
paboThI;

BBIOMpATh TEMATHUKy M METOJbl COBMECTHBIX JACUCTBUUA C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KAXKJIOTO YJI€HA KOJUIEKTHBA;

OPUHUMATh LEIM  COBMECTHOW  JIESITENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JICUCTBUSL IO €€ JOCTHUKEHUIO: COCTAaBIIATh IUIAH JCHCTBUU,
pacrlpeeNiaTh PO C y4€TOM MHEHHMHM YYaCTHUKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOU paboThI;

OILICHMBATh KaUY€CTBO CBOET0O BKJIAJIa M KAKJOTO y4aCTHHUKA KOMaH/bl B 001U
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/yiarartb HOBBIE IIPOEKThI, OLIEHUBATh HJAEH C TMO3WLIHH HOBU3HBIL,
OPUTMHAIIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B  Pa3IMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBEPCAJIbHbIC Y4eOHbIE NelCTBHA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYUIECTBIIATH IO3HABATENbHYIO JEATEIbHOCTh B 00JACTH
(U3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMbI, CTaBUTh M (POPMYJIHPOBATH
COOCTBECHHEIC 3a/1a49H;

CaMOCTOSITEJIBHO COCTaBJIATh IIJIaH PELIEHUS PACYETHBIX M KayECTBEHHBIX
3a]1a4, TUIaH BBIIOJIHEHUSI MPAKTUYECKON padOThl ¢ YUETOM MMEIOIIMXCSl PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOYTEHU;

JaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

pacuIMpATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha ceOsd
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSBICHUIO JSPYAUIMH B 00JacCTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIa/IeTh HABBIKAMH MTO3HABATEIBLHOMN pe(PIIEKCUU KaK OCO3HAHUSI COBEPILIAEMBIX
JNEVUCTBUI U MBICIIMTENBHBIX IPOLECCOB, UX PE3YILTATOB U OCHOBAHUM;

MCIIOJIb30BaTh MPUEMBI pediiekcun NIl OLEHKH CUTYyallH, BbIOOpa BEPHOTO
peuieHus;

YMETh OLIEHWBAThb PUCKA M CBOECBPEMEHHO IPUHMMAaTh pEUICHUS MO HX
CHWKEHUIO;

MPUHUMATh MOTHBBI W apryMEHThl JpPYIrUX I@pU aHAIM3€ pPE3yJIbTaTOB



IESITeTbHOCTH;

PUHUMATH ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOWHCTBA,

NpPUHUMATh MOTHBBI M apryMEHTHI JAPYTHUX MpPH aHAK3e pPe3yJIbTaTOB
HesITeIbHOCTH;

MpU3HABaTh CBOE MPABO U MPaBO JPYTUX HA OUIHOKH.

B mporiecce moctrkeHUs TMYHOCTHBIX PE3YIbTATOB OCBOCHHS IPOTPAMMBI T10
¢uszuke S ypoBHS cpenHero oOmero oOpa3oBaHHS Yy  O0ydYaromimxcs
COBEPILIEHCTBYETCS HMOLMOHAJIBHBIHI UHTEJUICKT, IperoIararommi
c(OPMHUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOIIOHAIBHOE
COCTOSIHUE, BUJICTh HAIMPABJICHUS Pa3BUTUsI COOCTBEHHON 3MOIMOHAILHOW chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIEr0 CAaMOKOHTPOJb, yMEHUE IpPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJaNnTUPOBAThCA K
OMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIIATH TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKJIIOYAOMICH CTPEMIICHUE K OCTHIKCHHUIO LETH U
yCIiexy, ONTHMH3M, WHUIIMATUBHOCTh, YMECHHE JCHCTBOBATH HCXOJAS W3 CBOHX
BO3MO>KHOCTEH;

IMIIATUH, BKJIFOYAOUICH CIIOCOOHOCTh MOHUMATH AMOIIMOHAIBHOE COCTOSHUE
APYTUX, YIUTHIBATH €TO TIPU OCYIIECTBICHUN OOIICHHUS, CTIOCOOHOCTh K COUYBCTBHIO
U CONICPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPANBATH OTHOLICHUS
C IPYTHMHU JIIOJIbMU, 3a00TUTHCS, TPOSIBIISTh MHTEPEC U Pa3periaTh KOHPIUKTHL.

HNPEAMETHBIE PE3YJIBTATHI

K koH1y 00yuenus B 10 ki1acce npeaMeTHbIE pe3yIbTaThl Ha 6a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPHUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHHUU
COBPEMEHHOW HAy4YHOM KAapTUHBI MHPA, B PA3BUTHU COBPEMEHHOW TEXHUKH M
TE€XHOJIOTUH, B PAKTUYECKON IE€STEIBHOCTH JIHOJIEU;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS U3YYEHHBIX (U3NUYECKUX MOJICIICH:
MaTepHalibHasi TOUKA, MHEpIUaIbHas CUCTEMA OTCU€Ta, aOCOJIOTHO TBEPAOE TEJO,
UJICAIBbHBIN Ta3, MOAEIN CTPOCHHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJ, TOUECUYHBIN
AIEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NYECKHUX 3a]1a4;

pacrno3HaBaTh (U3NYECKue sBJICHUS (IPOIECChl) U OOBACHATHh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKOU TEOPUM CTPOCHUs BEIIECTBA U
3JIEKTPOJAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSAMOJIMHENHOE JIBUKECHUE,
cBOOOHOE TaJieHue Tell, ABMXKEHHE MO OKPYKHOCTU, MHEpPLUs, B3aUMOJACHCTBHE
ten, nuddys3us, OpOyHOBCKOE IBUKEHHE, CTPOCHUE KHUAKOCTEH W TBEPABIX TeT,



M3MEHEHHE 00bEMa Ten MpHU HarpeBaHuWU (OXJAXKIEHUH), TEIJIOBOEC PaBHOBECHE,
UCIIapEHUe, KOHJCHCALMs, IUIABJIIEHWE, KPUCTAUIM3alUsl, KUIIEHHE, BIIAXKHOCTb
BO3/1yXa, MOBBILIEHUE JABJICHUS ra3a IIPU €ro HarpeBaHuU B 3aKPBITOM COCYE, CBA3b
MEXAYy IapaMeTpamMHl COCTOSIHHMS Ta3a B M30MIpOLeccax, dSJEKTpU3alus Tel,
B3aMMOJICUCTBHE 3aPs/I0B;

OMHUCHIBATh MEXaHHUYECKOE [BMIKEHHE, HCMOJb3ys (PU3NUECKHE BEITHMUMHBI:
KOOPJIMHATA, ITyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJla, UMITYJIbC
Tela, KUHETHYeCKash SHEprus, MOTEHIMAJbHAs SHEPrus, MexaHudeckas padoTa,
MEXaHU4eCKass MOIIHOCTh; MpHU OMHCAHUU TMPABUIBLHO TPAKTOBATh (PU3MUYECKUN
CMBICTI UCIIOJIb3yEMbIX BEJIMYMH, UX 0003HAUEHUS U €IUHULIbI, HAXOUTh (POPMYJIBL,
CBA3BIBAIOIIME JAHHYIO (PU3UUYECKYIO BEJIMUMHY C IPYTUMH BEJIMYMHAMU;

ONKCHIBATh HM3YYECHHBIC TEIUIOBBIE CBOMCTBA TEJl U TEIUIOBBIE SIBJICHUA,
UCTONb3ysl (PU3MUYECKUE BEJIMYMHBI: JaBJIEHUE Trasa, TemIepaTrypa, CpenHss
KWHETUYECKasi PHEPIHsl XaOTHUYECKOrO JIBMKEHHSI MOJIEKYJ, CPEIHEKBaJApaTHUHas
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOThl, BHYTPEHHSA SHEprus, pabora rasa,
KO3(DQUIIMEHT TOJIE3HOTO0 JAECWCTBUS TEIJIOBOTO JBUTATelNsd; MpPHU ONUCAHUU
MPaBUJIBHO TPAKTOBAaThb (DU3MYECKUH CMBICH MCHOJB3YEMbIX BEIUYHMH, HX
0003Ha4YEHHUS U €IMHULIBL, HAXOJUTh (POPMYJIbI, CBS3bIBAIOILIUE JAHHYIO (PU3UUECKYIO
BEJIMYHUHY C APYTHUMH BEIMYUHAM;

OMMCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUYECKHE
ABJICHUS (TPOLECCHI), UCMONB3Ys (PU3UUYECKHE BEIUYUHBI: AJIEKTPUUECKHUI 3apsf,
ANEKTPUYECKOE IOJIE, HAPSLDKEHHOCTD MOJISA, MOTEHIHAJ, Pa3HOCTh MOTEHIUAIOB;
[IPY ONTUMCAHUH MPABUIILHO TPAKTOBATh (PU3MUECKUN CMBICI UCTIOIb3yEMbIX BEIMUUH,
uX O00O03HAueHUs W EIUHMIIBI; YKa3bIBaTh (OPMYIbI, CBS3bIBAIOIIME JaHHYIO
(pU3HYECKYIO BEJIMUUHY C IPYTUMHU BEJIMYMHAMU;

aHAIM3UPOBaTh (PU3MUECKUE MPOILECChl U SIBJIEHUS, UCIONb3Ys (pU3nyeckue
3aKOHbI U MIPUHIUIIBI: 3aKOH BceMupHOro tarotenus, I, II u III 3akonsl HeroToHa,
3aKOH COXPaHEHHUsI MEXaHUYECKOU SHEPTUH, 3aKOH COXPaHEHHS UMITYJIbCa, TPUHIINII
CYNEpIO3ULIMA CHJI, MPUHUUII PABHOMNPABUS HWHEPIUAIbHBIX CHUCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO CTPOCHUSI BEUIECTBA, FA30BbIE 3aKOHbI, CBSI3b
CpelHe KUHETUYECKOW PHEPruu TEIUIOBOTO JIBUKEHUS MOJIEKYJ C aO0COJIIOTHOM
TEMIIEPaTypOil, NEPBBIA 3aKOH TEPMOANHAMUKH, 3aKOH COXPaHEHHUS JIEKTPUYECKOTO
3apsiza, 3akoH KysoHa, mpu 3ToM pa3nndarh CIOBECHYIO (HOPMYIMPOBKY 3aKOHA, €T0
MaTEMaTUYECKOE BbIpaKEHUE U YCIOBUS (TPaHULIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHSTH OCHOBHBIC TIPUHIIUIIBI IEHCTBUS MAIlIUH, TPUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3inyaTh YCIOBHs MX O€30MacCHOTIO HCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HH,

BBITIOJHATh OKCIIEPUMEHTHl MO MCCIEAOBAHUIO (DU3MUECKUX SIBICHUU U
IPOLIECCOB C MCIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHM, MpU 3TOM
dbopmynupoBath mpodsieMy/3agady U rurnoTe3y yueOHOro SKCIepruMeHTa, CoOOUpaTh



YCTaHOBKY U3 MPEJIOKEHHOTO 000pyI0BaHUS, TPOBOAUTH OMBIT U (POPMYINPOBATH
BBIBOJIBL;

OCYIIECTBISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEIUYHH, MPH
TOM BBIOMPATh ONTHUMAJIBHBIM CHOCOO M3MEPEHHS MU MCIOJIb30BaTh H3BECTHBIE
METO/Ibl OIICHKH MOIPEUTHOCTEN NU3MEPEHUI;

UCCIIEIOBaTh  3aBHCHUMOCTH  MEXAy  (U3MUecKMMH  BEIMYMHAMHU  C
HCIIOJIb30BAaHUEM MPSMBIX W3MEPEHUM, MPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY,
(uKCHpOBATh PE3yNbTATHI NOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B BUJIE
TaOJIUI ¥ TPAQUKOB, EIATh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

co0roaTh MpaBwiia OE30MacCHOTO TpyJa MpU IMPOBEJCHUM HCCIEIO0BAaHUM B
paMKax y4eOHOro 3KCHEpHUMEHTa, Yy4eOHO-MCCIENIOBATEIbCKOM U IMPOEKTHON
NEATEIBbHOCTH C HMCHIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB U J1A0OPATOPHOTO
000py10BaHUS;

peliaTh pacu€THBIE 33/1a4H C SIBHO 3aJJaHHON (PU3NUECKON MOJIETIBIO, UCIIOJB3YS
(u3ruecKre 3aKOHbI M MPUHIIMIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJa4ll BhIOUPATh
(pU3HUECKYIO MOJIEINb, BBIACIATH (DU3NUECKUE BETUUUHBI U (DOPMYJIbI, HEOOXOANMBIE
JUIsl €€ pelIeHusl, TPOBOJUTh pPacy€Thl U OLIEHMBATh PEATbHOCTh MOJYYEHHOIO
3HaYeHUs PU3NYECKON BEJIMUMHBI,

peniaTh KA4YECTBEHHBIE 3a/1a4l: BBICTPAUBATD JIOTUYECKH HEMPOTUBOPEUYNBYIO
LEMOYKY PACCyKJICHUU C OMOpOil Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIOJIb30BaTh MPH PEIICHUN Y4eOHbIX 3a]1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUX I TIOMCKA, CTPYKTYpPHUPOBAHUS, MUHTEPIPETAUUU WU IPEICTABICHUS
y4eOHOM W HAYYHO-TIONMYJISIPHOM WHQOpPMAIMK, TOJIYYEHHON W3 pPa3INYHbIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MMOTYYaeMYI0 HH(POpMaLHIO;

MPUBOAUTH IPUMEPHI BKIIAJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKH
U TEXHOJIOTHUM;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCETHEBHOW JKU3HU JJIs
oOecrieyeHuss 0€30MACHOCTA MpU OOpalIeHUH C NpUOOpaMU M TEXHUYECKUMU
YCTPOMCTBAMHU, JJIsI COXPAHEHHUS 3I0POBbsl U COOJIIOJEHHUSI HOPM 3KOJOTUYECKOIrO
MIOBEAECHUS B OKPYXKAIOLIEH CpeJIE;

paboTaTh B TpyNIE C BBIIOJHEHUEM PA3NIUYHBIX COLMAJIBHBIX POJIEH,
IUTAaHUPOBATh Pa0OTy TPYNIbl, pPAMOHAIBHO pACIPENENsITh OOSI3aHHOCTH H
IUTAHUPOBATH JEATEIBLHOCTh B HECTAHAAPTHBIX CUTYAILUSX, aJ€KBaTHO OIIEHUBATH
BKJIAJ] KQXK/I0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE pPacCMaTPUBAEMON MTPOOIIEMBI.

K koniy o6yuenus B 11 ki1acce npeaMeTHbIE pe3yIbTaThl Ha 6a30BOM YpPOBHE
JOJHKHBI OTPaskaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JE€MOHCTPUPOBATh HAa IMpPHUMEpPAX poJib U MeCTO (U3UKK B (POPMUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHBI MHUpPA, B Pa3BUTHM COBPEMEHHOM TEXHHMKH HU



TEXHOJIOTUHA, B MPAKTUUYECKOM NEATEIbHOCTH JIFOJEH, LEIOCTHOCTh U €IIMHCTBO
(¢u3nYecKoil KapTUHBI MUPA,

VYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UYCCKUX MOJICIICH:
TOYCUHBIA DJICKTPUUECKUM 3apsi, JTyd CBETa, TOUCUHBIH MCTOYHUK CBETA, sJICpHAs
MOJICJIb aTOMa, HYKJOHHAs MOJIeJIb aTOMHOTO sipa NpH PEIICHUH (HU3NYECKHUX
3ajad;

pacro3HaBath (U3MYECKHUE SBICHUS (TPOIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB 3JICKTPOJIMHAMUKHN M KBAHTOBOW (PUBHMKHU: JICKTPUYECKAs] IPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MAarHUTHOE JICUCTBUSA TOKa, B3aUMOJICHCTBHE
MarHuToOB, DJJEKTPOMarHuTHas WHAYKIUs, JEHUCTBUE MATrHUTHOTO TIOJIS Ha
MIPOBOJTHUK C TOKOM U IBYDKYIITUICS 3apsiT, SJICKTPOMArHUTHBIE KOJIeOaHUS U BOJTHEI,
NPSIMOJIMHEMHOE  pAacOpOCTpaHEHHE  CBETa,  OTPAKEHHUE,  MPEJIOMIICHHE,
uHTeppepeHIus, AUPpakius U TMOJSIpU3alUs CBETa, JIUCIEPCUSI  CBETa,
doToanekTpuueckuii 3pdekt (hoTtoaddeKT), CBETOBOE JaBICHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHeKTpa aroMa BOJOpPOJAa, €CTECTBEHHas W HCKYCCTBEHHAas
PaIMOaKTUBHOCTD;

OMKCHIBATh HM3yYCHHBIC CBOWCTBA BEIIECTBA (DJCKTPUUYCCKHE, MArHUTHBIC,
ONTUYECKHUE, ANEKTPUUECKYIO  MPOBOAMMOCTh  Pa3UYHBIX  Cpel) |
ANIEKTPOMATHUTHBIE SIBJICHUS (MIPOIIECCHI), HUCMOJIb3YS (U3UYECKUE BEJIMYMHBI:
AIEKTPUUECKUN 3apsii, CWia TOKa, AJIEKTPUUYECKOE HAINpsKEHUE, DIECKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, AJEKTPOABIDKYIIAs cuia, padoTa TOKa,
WHIYKIHMS MarHUTHOTO T0Js, cuiaa Awmrmepa, cuia JlopeHia, WHIYKTUBHOCTB
KaTyIIK{, DHEPTUs JJICKTPUUYECKOTO M MArHUTHOTO TMOJeH, Mepuoj W YacroTa
KojebaHuii B KoJieOaTENIbHOM KOHTYpE, 3apsll W CHJIa TOKa B TIpolecce
rapMOHUYECKUX DJEKTPOMArHUTHBIX KoJeOaHuM, (OKYCHOE pacCTOsSHUE U
ONTHYECKAs CUJIa TUH3BI, TPU ONTMCAHUH MTPABUIILHO TPAKTOBATH PU3HUECKHI CMBICIT
UCIIOIb3YEMBIX BEJIMYMH, WX OOO3HAYCHUS WM CAWHUIIBI, yKa3bIBaTh (HhOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEJIMUYNHAMU;

ONKCHIBATh HM3YYCHHBIC KBAHTOBBIC SBJICHUS M TIPOILIECCHI, HCIOJB3YS
Gu3MYeCKre BEIWYUHBI: CKOPOCTH DJICKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI W
4acTOTa CBETA, SHEPIusi U UMITYJIbC (POTOHA, IEPUOJI MOJypacnaaa, SHEPTUs CBI3U
QTOMHBIX sJIep, IPH ONHMCAaHWH IIPAaBHJIBHO TPaKTOBaTh (DHU3WYCCKHH CMBICI
HCIIOJIB3YeMbIX BEJIMYWH, MX OOO3HAYCHUS U €IWHUIIBI, YKa3bIiBaTh (OpMYyIIbI,
CBSI3BIBAIONTUE TAHHYIO (PU3NYECKYIO BETMYHUHY C IPYTUMH BETUIHHAMHE, BEIYHCIIATD
3HaYeHUe (PU3NUECKOU BEITMUHNHBI,

aHAIM3UPOBaTh (DU3UYECKUE TMPOIECChl W SBJICHUS, UCIONB3YS (hU3ndeckue
3aKOHBI M TPUHIUIIBL: 3aK0OH OMa, 3aKOHBI MOCJIEI0BATEIIFHOTO U MapajuIeIbHOTO
COCAMHEHNs IPOBOJHUKOB, 3akOoH Jlkoyns-JIeHna, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIWH, 3aKOH MPSIMOJUHEHMHOTO paclpOCTPAHEHMS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUsI CBETa, ypaBHeHHEe OJWHIITeHa s pororddekra,



3aKOH COXPAHEHMS SHEPTUH, 3aKOH COXPAHEHUSI HUMMYJbCA, 3aKOH COXPaHCHHS
ANEKTPUYECKOr0 3apsija, 3aKOH COXPAaHEHHs MacCOBOrO 4ucia, MocTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpu 3TOM pas3iindaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHUE W YCIOBUS (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpEeNeIIATh HAPaBJICHUE BEKTOpA UHAYKIMM MAarHUTHOTO MOJSl TPOBOIHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOUTH U ONHUCHIBATH U300paKEHUE, CO3/IaBAEMOE INIOCKUM 3€PKaJIOM, TOHKOM
JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI MO HWCCICAOBAHUIO (U3UYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHHU: MpPU ITOM
dbopmynupoBath mpodiieMy/3aauy U TUrnoTe3y yueOHOro SKCIepUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJUI0KEHHOTO 000PYI0BaHUS, IPOBOJIUTH ONBIT U (POPMYITHPOBATH
BBIBO/IbI;

OCYILIECTBIISTh MPSAMbBIE U KOCBEHHBIE U3MEPEHUS (PUBMYECKUX BEJIMYUH, MPU
ATOM BBIOMpPATH ONTUMAJBHBIA CHOCOO M3MEPEHHUSI U HUCIOJIb30BaTh H3BECTHHIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCJIeI0BATh 3aBUCUMOCTU (PU3MUYECKUX BEJIMUUH C UCIIOJIb30BAHUEM MPSMBIX
U3MEpPEHUI: MPU STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YyJIbTATHI
MOJTYyYE€HHOU 3aBUCUMOCTU (PM3UYECKUX BEJIMYUH B BUJIE TaOJIUIl ¥ TpaUKOB, AeiaTh
BBIBO/IbI 10 pE3yJIbTaTaM UCCIEI0BAHUS;

coOmro/1aTh TpaBuia 0€30MacHOT0 Tpy/Ja MPH MPOBEJICHUU HCCIEIOBAHUN B
paMKax y4eOHOTO OKCHEpHUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKOH U TMPOEKTHOMN
JESITETPHOCTH C HCIOJIB30BAHMEM H3MEPHUTEIIbHBIX YCTPOWCTB U J1aOOpaTOPHOTO
000pyIOBaHUs;

penaTh pacu€THbIE 33J1a4H C IBHO 33JaHHOU (PU3UYECKON MOJIENbIO, UCTIONIb3Y S
¢du3nueckre 3aKOHbI M MPUHIIMITBI, HA OCHOBE aHalM3a YCJIOBHS 3aJa4il BHIOUPATh
(bU3HUECKYI0 MOJIENb, BEIACIITH (PU3NYECKHE BETUUYUHBI U (DOPMYJITBI, HEOOXOMMbBIC
U1l €€ pelIeHus, MPOBOJIUTH PACcUYEThl M OIEHUBATh PEATBHOCTH IMOJIYYEHHOTO
3Ha4YCHUS (PU3NUECKON BETUYUHBI;

peniaTh KaueCTBEHHbIC 3a/1a4M: BBICTPAUBATh JIOTMYECKU HETPOTHUBOPEUUBYIO
LETIOYKY PACCyKJACHUN C OMOpPOM HAa HM3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3uYeCKHe ABIICHHUS,

UCIIOJIb30BaTh MPH PEIICHUN YUeOHBIX 3a]1a4 COBpeMEHHbIE MHGOPMAIMOHHBIE
TEXHOJIOTUU JJIsI TIOMCKA, CTPYKTYPHUPOBAHMS, UHTEPIPETALMU U TPEICTABICHUS
y4eOHOW © HAyYHO-TIOMYJISIPHOW HWHGOPMAIMK, TIOMYYCHHOW W3 Pa3IUYHBIX
HMCTOYHUKOB, KPUTHYECKU aHATM3UPOBATh MOTydaeMyIo HH(pOpMaIInio;

OOBSICHSATH NPUHIUIIBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOICTB,
pasnuyaTh yCI0BUS UX 0€30MaCHOI0 UCIIOIb30BAHUS B IOBCEIHEBHON KU3HH;

OPUBOJAUTH IPUMEPHI BKJIAZa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B



pa3BUTHE HAyKH, B OOBSCHEHHE IMPOLIECCOB OKPYKAIOUIETO MHUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

HCITOJIH30BATh TEOPETUUECKHUE 3HAHUS 10 (PU3UKE B TIOBCETHEBHOM JKU3HU JJIS
oOecrieueHrs 0O€30MACHOCTU NpU OOpalleHUH ¢ NpuOOpaMU U TEXHUYECKUMHU
YCTPONCTBAMHU, JJISI COXPAHEHUS 3JI0POBbSI MU COOJIIOJCHUS HOPM 3KOJIOTUYECKOTrO
MOBEAECHUS B OKPYXKAIOLIEH CpEJIE;

paboTaTh B TpyINIEe C BBINOJTHEHUEM pPA3IUYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBaTh PA0OTy TPYNIbI, pPAIMOHAIBHO paCHpeAenaTh OOS3aHHOCTH U
IUTAHUPOBATH JEATEIBHOCTh B HECTAH/IAPTHBIX CUTYAIUsX, aJeKBaTHO OIIEHUBATH
BKJIAJl K&KJIOTO U3 YUaCTHUKOB TPYMIIbI B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Kosm4ecTBo 4acoB DJIeKTPOHHbIE
(uudpossbie)
HaumeHoBaHue pa3iesioB U TeM
Ne i/ Kontpoabupie | IpakTuyeckue | 00pasoBaTe/bHbIe
NnporpaMmmabl Bceero
padoThI padoThI pecypcesl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHMUA
1.1 ®u3KKa ¥ METOJIbI HAYYHOT'O IIO3HAHUS 2 bubmmorexa LIOK
' A v https://m.edsoo.ru/7f41bf72
Htoro no pazneny )
Paznea 2. MEXAHUKA
2.1 Kunemarnka 5 but6moreka IIOK
https://m.edsoo.ru/7f41bf72
k) Jlunamuka 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
bubanoreka LIOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOI 9 1 bubmorexa LIOK
TEOPUU https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
32 OCHOBbI TEPMOMHAMHKH 10 I https://m.edsoo.ru/7f4 1bf72
33 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 Bu6miorexa I[OK

®da3oBbI€ MEPEXOIBI

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




Hroro no pazneny

24

Pasznen 4. JIEKTPO/IMHAMUKA

i 5 10 bubnunoreka LIOK
: JIeKTpocTaTHka https://m.edsoo.ru/7f41bf72
49 [TocTosTHHBIN 7EKTpUYECKUN TOK. TOKH B 12 bubmmoreka [JOK
’ pa3IMYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

KoimuecTBO 4acoB DJIeKTpOHHbIE
(undposbie)
HaumeHnoBaHue pa3/aesioB U TeM
Ne n/m Konutpoasusie | IpakTtuueckue | 00pasoBaTesbHbIe
NMpOrpamMmbl Bcero
padoThI padoTbI pecypcbl
Paznen 1. JIEKTPOJANHAMUKA
L1 MarnuTtHoe noje. IIeKTPOMarHuTHAS 1 1 3 bubnmorexa [JOK
) UHIYKIHS https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUS U1 BOJIHBI
b 1 MexaHu4decKre U 3JIEKTPOMarHUTHEBIC 9 1 Bubmuoreka [JOK
KoseOaHms https://m.edsoo.ru/7t41c97¢
h o 5 1 bubanoreka LIOK
' MexaHndecKre U SJICKTPOMArHUTHEIC BOJTHBI hitps://m.edsoo.ru/7f41c97c
D3 Onrika 10 3 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI crielIUAIBHON TEOPUH 4 1 Bub6suorexa IIOK
OTHOCHTC/IbHOCTH https://m.edsoo.ru/7f41c97c
Hroro o pazneny 4
Pa3nea 4. KBAHTOBASA ®U3UKA
4.1 DneMeHThI KBAaHTOBOW ONTHKH 6 bubmorexa LIOK

https://m.edsoo.ru/7f41c97¢c




bu6nmoreka [IOK

4.2 Crpoenue atoma 4
https://m.edsoo.ru/7f41c97¢c
bubnunorexa LIOK
4.3 A 5
TOMHOE S/pO https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Pasnea 5. 9JIEMEHTBI ACTPOHOMUMU U ACTPODPU3IUKHU

5.1 DneMEeHThl aCTPOHOMUU U aCTPOPU3UKU 7 Bubmmorexa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHUE
bubmuoreka [IOK
0.1 Obobuiaromee nosropenie 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ko/1M4ecTBO 4acoB DJIeKTpOHHbIE
uudposeie

Ne Hara
Tema ypoka Konrposasbnbie | IIpakTuyeckue oOpa3oBaTe/bHbIE

n/n Bcero U3YYeHU s

padoThI padoThI pecypcbl
®du3nka — HayKa O IPUPOJIE.
q K PHpOA 1 bubnuoreka 1HOK
AYHHBIC METOMBT TOSHATHIA https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Pounb 1 mecTo dusuku B
($hOopMHPOBaHUH COBPEMEHHOM bubnmoreka HOK
. 1
Hay4YHON KapTUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBbHOCTH JII0IEN
Mexanuyeckoe ABUKEHUE.
OTHOCUTENBHOCTh MEXAHUUYECKOTO | bubnuoteka HOK
newxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUue
PaBHOMEpPHOE NpSAMOIIMHENHOE 1 bubmuoreka [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE PSMOIUHEITHOE | bubnuorexa [IOK
JBHKCHHE https://m.edsoo.ru/ff0c372¢
CBoOonHOe majieHne. Y cKopeHue 1 bubnuoteka HOK]
CBOOOJTHOTO TAJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.
P . . | bubmmoreka IOK

JBr>KeHHEe MaTepuaibHON TOYKH 110 https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH




[Tpuniun otHocuTenpHOCTH [ anues.

bubmuorexa [JOK

Kunernueckas OHCPIUsd

8 HNuepuunanbHble CUCTEMBI OTCYETA. https://m.edsoo.ru/ff0c3bes
IIepssbiii 3ak0oH HproToHa
Macca tena. Cuia. HpI/IHulfn Bu6morexa LIOK

0 cynepriosuii cuil. BTopoi 3aKox https://m.edsoo.ru/ff0c3be8
Herorona niis MarepuanbHOM TOYKU

10 Tpetuii 3akon HeroToHa niis bubnuorexa [JOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMupHOro Tsarorenus. Cuna BuGnorexa LIOK

11 TspkecTH. [lepBas kocMuueckast https:/m.edsoo.ru/f0c3d00
CKOPOCTh

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnnorexa [HOK
TEna https://m.edsoo.ru/ff0c3el8

13 Cuna tpenus. KoapduuueHt TpeHus. bubnnorexka [JOK
Cuna conpoTUBIEHMS IPU IBUKEHUU https://m.edsoo.ru/ff0c3{76
TeNa B KUAKOCTH UJIM rase
[ToctynarensHOE 1 BpaliaTeabHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TeNa. bu6mmoreka [IOK
MowmeHT cunsl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBeECHs TBEPAOIO TeIA
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBI MaTEPUAIbHBIX TOYEK. bubnnorexka [JOK
Wmnynse cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMmnyibsca. PeakTuBHOE NBUKEHHE

16 PaGoTa 1 MOIITHOCTH CHUJIBI. bubanorexa IIOK

https://m.edsoo.ru/ff0c4502




MaTepHagbHOi ToukH. Teopema 06

hall

HN3MCHCHHUHN KMHCTHYCCKOU ' SHCPIrUn

17

[ToreHuunanbpHas SHEPTUsL.
[ToreHuuanbHas SHEPTUs YIPYTo
neOpMUPOBAHHOI MPYKUHBI.
[MoTennmansHas YHEpPrusi TeIa BOIU3U
MOBEPXHOCTU 3eMIIH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

18

[ToTreHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cubl. CBs3b pabOTHI
HETIOTCHIIUAIBHBIX CHJI C U3MEHCHHEM
MeXaHUYECKOI OHCPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHas paboTa
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
U3MEHEHHEM MEXaHWYEeCKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3HHOBOTO KI'yTa

20

KonTponbHas padora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
JBHKCHUE.

Anddyszust

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEH
1 TBEPJIBIX TEIl




23

Macca monekyn. Konnuectso
BemectBa. [locTtostnHas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. [llkana Temmneparyp
Ienscus

25

Uneansueiii raz B MKT. OcHoBHOE
ypaBueHue MKT

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

26

AOcomoTHas TemrepaTypa Kak Mepa
cpeHel KHHETUYECKOM SHEPruun
JBUKEHUSI MOJIEKYI. Y paBHEHHE
MenpeneeBa-Knanelipona

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

27

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

28

JlaGopaTtopHas pabota
«MccnenoBanre 3aBUCUMOCTH MEXKIY
napaMeTpamMu COCTOSHHUS
Pa3peKEHHOTO ra3ay

29

I/I30Hp0ueccm B UACAJIBHOM ra3€¢ u ux
rpa(pnqecxoe MMpEaACTaBJICHUC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U
crocoOn! €€ n3meHenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTUsl OJHOATOMHOI'O UJEATBHOTO
rasa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Buasl Tennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

32

VY nenbHas TEIUIOEMKOCTE BEIIECTBA.
KonnuecTBo TemnoTsl npu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5c36




Terutonepenave. AanadaTHbIHA
nporecc

I1epBblii 3aKOH TEPMOJAMHAMUKH U €r0

bubmuorexa [JOK

33
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ff0c5efc
HeobOpaTtumocTs mporieccoB B
34 npu f_)) e. Bropoit I;aII:OH bubmmorexa [TOK
PHPOAE- P https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKH
15 [Tpunnun neiicrus u KIIJI Tennosoit Butmoreka [IOK
MallnHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1J]
37 DKoJ0ru4ecKue npooIeMbl
TEIJIOOHEPTETUKU
O06o0maromuii ypok
38 «MonleHK HI: Has}:p ¢uznka. OCHOBBI bubnuorexa LIOK
yip ’ https://m.edsoo.ru/ff0c6938
TEPMOJTUHAMUKI
KonTponbHas pabota mo Teme
39 «MonpeK st HESI ¢uznka. OCHOBBI bubnuorexa LIOK
yip ’ https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3oBaHue U KOHICHCAIINS. bu6mmoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCHUTEIbHAS
41 BJIAXXHOCTH BO3yXxa. HachlleHHbIH bubmorexa HOK
Hyxa. - https://m.edsoo.ru/f0c64d8
nap
TBépnoe teno. Kpucramimueckue n
aMmopdHbie Tena. AHU30TPOIHS
P ¢ P bubmuorexa [JOK
42 CBOMCTB KpUCTAJLIOB. JKujakue

Kkpuctayiasl. CoBpeMEHHbIE
MaTepHabl

https://m.edsoo.ru/ff0c6510




[InaBnenne n KpucTaJuiu3anusi.

bubmuorexa [JOK

43 VYV ienpHas TEIoTa MIaBJICHHUS. https://m.edsoo ru/ff0c6708
CyO6numarnus
44 YpaBHEHHE TEIIOBOrO OaaHca Bubmorexa [IOK
https://m.edsoo.ru/ff0c6820
DJIeKTpHU3alus Tell. DJIEKTPUUECKUN
45 pHsan P bu6mmoreka [IOK
3apsaL. Jsa BUJA SIICKTPHHECKHX https://m.edsoo.ru/ff0c6bee
3apsioB
[IpoBOHUKH, TUAIEKTPUKHU U
16 POBOA ds 3 P bubmuoreka [JOK
HOJYIPOBOHMICH. SAKOH COXPAHCHHUA https://m.edsoo.ru/ff0c6bce
AIEKTPUUECKOTO 3apsia
BzaumopeiictBue 3apsioB. 3aKoH
47 X HT N pAA . bu6mmoreka [IOK
yioHa. ToueyHBI IEKTPUUECKUIA https://m.edsoo.ru/f0c6eed
3apsia
Hanpsk€HHOCTB 2JIEKTPUYECKOTO
43 nosist. [IpuHIMn cynepno3suuuu bubnnorexka [JOK
ANEKTPUYECKUX TToNeH. JInaun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nons. [Torenmman. PaznocTts bubmorexa HOK
) HHat https://m.edsoo.ru/ff0c6f00
MOTEHITUAIOB
[IpoBOIHUKY U TUDTEKTPUKU B
5 POBO g p BuGnnorexa [IOK
HICKTPOCTATHHCCKOM TOJE. https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
51 bubnnorexa [IOK

OnektpoéMkocTb. KoHnteHcarop

https://m.edsoo.ru/ff0c7126




52

OneKTPOEMKOCTH TJIOCKOTO
KOH/IeHCaTopa. DHEPrus 3apsHKEHHOTO
KOHJIEHCATOpa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'

54

[IpuHIMT NEHCTBUS U IPUMEHEHUE
KOHJEHCATOPOB, KOMMMPOBAILHOTO
amnmnapara, CTpyHHOTO IpUHTEpA.
DINIeKTpOCTaTUYECKas 3allIHTa.
3a3eMileHHE AIEKTPONpUOOpOB

55

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymecTtBoBaHus. [1oCTOSHHBII TOK.
Cwita Toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma ist
ydacTka 1enu

56

[TocnenoBarenbHOE, MapaieNbHOE,
CMEUIaHHOE COEIMHEHNE
npoBoAHKKOB. JlaboparopHas paboTa
«/3y4deHne CMEmaHHOro COeIMHEHUS
PE3UCTOPOB»

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

57

PaGota u MOIITHOCTD 3NEKTPUUYECKOTO
ToKa. 3akoH Jlxoynsa-JleHma

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa aJ1s TOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas padora
«3mepenne DJ1C ucTouHnKa TOKa U
€ro BHYTPEHHETO CONPOTUBIICHUSI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ac0

59

DnEeKTpOHHask IPOBOAUMOCTD
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb




COIIPOTUBIICHHS METAJIJIOB OT
temiiepaTypbl. CBEepXIIPOBOUMOCTh

DJIEKTPUUYECKUHN TOK B BAKyyMe.

60 .
CBoiicTBa 2JIEKTPOHHBIX ITYYKOB
[TomynpoBoiHUKH, X COOCTBEHHAs U
IIPUMECHAasi IPOBOIUMOCTb. bubnmoreka [JOK

61 .
CaoiicTBa p—n-nepexoja. https://m.edsoo.ru/ff0c84ae
[HonynpoBoaHKUKOBBIE TPUOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax U

6 paciuiaBax 3JE€KTPOJIMTOB. bubnuotexa [JOK
DIIEKTPOIUTHYECKAS JUCCOLIMALIUS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIu3
ONeKTpUYECKHl  TOK B Traszax.

63 CamocTosiTeTbHbIN u bubmuorexa [JOK
HECaMOCTOSATEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DneKkTpruuecKue Mpruodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnuotexa [JOK
npuMeHenue. IlpaBuna TeXHuKu https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o6uIaromumii ypok bu6mmorexa [IOK
«ONEKTPOTUHAMHUKA https://m.edsoo.ru/ff0c88be
KonTpomnpHas pabota mo Teme

66 «Qnekrpocraruka. [IocTosHHBIHI bubnnorexka [JOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEAAX»

67 Pesepublil ypok. KonTpoiabHas bu6mmorexa [IOK

pabota o Teme "DIeKTpoANHAMHUKA"

https://m.edsoo.ru/ff0c8c56




68 PesepBHeIit ypok. O000marommii
ypok 1o reMam 10 kiacca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KIIACC

KosmmuecTBO 4acoB DNeKTpOHHbIE
N Nara uudposbie
u/n Tema ypoka Beero KourpoJubnbie | IIpakrnyeckue — o0pasoBaTe/ibHbIe
padoThI padoTsI pecypcesl
[TocTostHHBIE MATHUTHI U KX
B3auMoO/IecTBUE. MarHUTHOE TI0JIE. | bubmuorexa [JOK
BekTop MarHuTHON MHAYKIIUH. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarnuTtHO€ 110J1€ IPOBOJHUKA C
TokoM. OmBIT DpcTena. | bubnnoreka [JOK
B3anmoneiicTBre NPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
bubnuoteka [JOK
JlabopaTtopHast pabora «3yuenue 1 1 https://m.e dsogiu IE0cO8 e
MAarHUTHOTO TOJIsL KATYIIKH C TOKOM»
JleficTBME MarHuTHOTO MOJISI Ha
MPOBOJIHUK C TOKOM. Cuita Amriepa.
JlaGopaTtopHast pabota | | bubnuotexa [JOK
«HccnenoBanne nelcTBHA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»
JleWicTBMe MarHUTHOTO TOJIS Ha
JBHXKYIYIOCS 3apsKEHHYIO YaCTULLY. | bubnnoreka [JOK
Cwua Jlopenma. PaGota cutbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DJNIeKTpOMarHuTHasE MHYKIHUS. |

IToTok BEeKTOpa MAarHUTHOM




uaaykiuu. 2J1C naaykiuuu. 3akoH
AJNIEKTPOMATHUTHON UHAYKIIUU
®dapanes

JlaGopaTtopHnas pabota

. " bubnunoreka LIOK
«HccnenoBanue SBICHUS
A . https://m.edsoo.ru/ff0cal50
AJIIEKTPOMATHUTHON UHAYKITUN
NuanykruBHOCTD. SIBIIEeHNE
2 YK C bubnunoreka LIOK
CaMOUHIYKITUH. CaMOUH, WH.
YK AR https://m.eds00.ru/f0ca600
DHeprusi MarHuTHOTO TOJIsI KaTYIIKH
C TOKOM. DJICKTPOMArHUTHOE T10JIe
TexHuuyeckue ycTporucTBa U X
9 MIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTHI, DJIEKTPOIBUTATEND,
YCKOPHUTENN JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYhb
bu6nmorexa LIOK
10 O6o06maromuii ypok «MaraHutHoe
HIAroTH yp https://m.edsoo.ru/ff0cab82
noJie. DIIEKTPOMarHuTHasI WHIYKITUS)
KontponbHas paboTa o teme
. " P P Bu6mmorexa LIOK
«MarsuTHoe TojJe.
https://m.edsoo.ru/ffO0cad58
DIeKTpOMarHuTHasT WHITYKITUS
CBoOoiHBIE MEXaHUYCCKUE
KOJIcOaHMSI. ["apmonuyeckue
0 ) P N Bu6mmorexa LIOK
KoJieOaHusl. aBHEHUE
p . https://m.edsoo.ru/ff0cat06
TapMOHHYECKHUX KOJIeOaHMil.

[IpeBpaiienue sHepruu




13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MajblX KOJIeOaHMid Tpy3a Ha
HUTH OT JJIUHBI HUTH U MacChI TPy3a»

14

Koneb6arenbupiii kKoHTYp. CBOOOHBIC
AJICKTPOMArHUTHBIC KOJICOAHUS B
U7CaTbHOM KOJIeOaTeTbHOM KOHTYPE.
AHaJIOTUs MEXKTy MEXaHUYCCKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

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

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B UACAJIbHOM
K0JIeOaTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[TpencraBienue o 3aTyXaroMIMX
KoseOaHusX. BeIHyXKIeHHBIE
MexaHuueckue kKojiebanus. Pesonanc.
BI)IHY)K)IGHHBIG BHGKTpOMaFHI/ITHBIe
KoaeOaHus

bu6nmorexa LIOK
https://m.edsoo.ru/ffO0cbb86

17

ITepemenHbIi ToK. CHHYCOUAANBHBIN
MEPEMEHHBIN TOK. MOITHOCTh
MIEPEMEHHOT0 TOKA. AMIUTUTYTHOE U
JIEUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HaIpsHKEHUs

bu6nunoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoscTso,
nepegava u norpedieHue
3JIEKTPUYIECKON SHEPTUU

19

YCTpolcTBO M TPAaKTHYECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324




3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JINHUM 3JIEKTpoIepeaay

KOIOTHYECKHUE PUCKH IIPU
IIPONU3BOACTBE JJICKTPOSHEPIUH.

20 KynbTypa ucnonb3oBanus
ANEKTPOIHEPIUU B MOBCEIHEBHOMN
KU3HU
MexaHnyeckue BOJIHBI, YCIOBHS Bubmiorexa LIOK

21 pacupoctpanenus. [lepuon. Cxopocts https://m.edsoo.ru/ff0ccas4
pacnpoCTpaHEeHUs U JIJIMHA BOJIHBI.
[lonepeunsie ¥ MPOIOIbHBIE BOJIHBI

h) 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubnnoreka [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
SHeFTpOMarHHTHHe BOJIHBI, UX BuGmiorexa LIOK

23 CBOHCTBA 1 cKopocTe. Hkana https://m.edsoo.ru/ff0ccfel
AJIIEKTPOMATrHUTHBIX BOJIH
[IpuHUMIIBI paIOCBA3U U

24 TeneBuaeHus. Pa3zButue cpencts
cBs3u. Pagnonokamus

hs KonTtponbHas padora «Konebanus u bu6muoreka [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPaHEHHE

b6 CBETa B OJJHOPOJHOM CpeEIE. bubnuoteka [JOK

ToueuHbIil HICTOYHUK cBeTa. JIyd
cBETa

https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBeTa. 3aKOHbI

bubnunoreka LIOK

27 oTpaxkeHus csera. [loctpoeHue https://m.edsoo.ru/f0cd4e0
n300pakeHMi B TUIOCKOM 3€pKaJie
IIpenomnenue ceeta. [TonHoe
BHYTpEHHee oTpakeHue. [Ipenenbubii bubmmoreka [JOK

28
YIOJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpakKEHHUS

ho JlaGopaTopHas paborta «3mepeHue bubmmoreka [JOK
[oKasareJisi IPEeJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenne I/I3?6pa>KeHI/II/I B Bubnmorexa [IOK

30 nuH3e. opMyna TOHKOM JTMH3BL. https://m.edsoo.ru/ffcddle
VBennueHue JIMH3bI
JlaGopaTopHnas pabota

31 «HMccnenoBanue CBONCTB
U300pakeHHH B JIMH3AX»
Hucnepcus cera. CioxXHbIA COCTaB

32 6emnoro csera. LIer. JlaboparopHas
pabota «HabmroaeHue nucnepcuu
CBETa»

13 UnTepdepentus crera. Audpakis bubmuorexka [IOK
cera. JluppakiuonHas pemerka https://m.edsoo.ru/ff0ced22

14 ITonepe4HOCTH CBETOBBIX BOJIH. bu6muoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudoOpsl U yCTpoiicTBa

35 U YCJIOBHS UX 0€3011acHOTO
IPUMEHEHHUS

36 I'panunel IIPUMEHUMOCTH bu6muoreka [JOK

KJIACCUYECKON MEXaHUKHU.

https://m.edsoo.ru/ff0cf862




[TocTynartel cienuanbHOU TEOPUU
OTHOCUTEJIBHOCTH

OTHOCHUTENHLHOCTD OIHOBPEMCHHOCTH.

27 3 bubnunoreka LIOK
AMCJVICHHC BPEMCHH 1 COKPAILICHHE https://m.edsoo.ru/ff0cta42
JUTUHBI
DOHEPrus U UMITYJIbC PEISATUBUCTCKON
13 yacTUIlbl. CBsI3b MacChl C SHEPTUEH U bubmmoreka [JOK
HMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
K 0 (0] .
. OOHTpOJIBHaSI pa 0Tav« NITHKA Bubsmorexa LIOK
CHOBBI CILICHHATILHOM TeOphH https://m.edsoo.ru/ff0ct610
OTHOCUTEJIBHOCTH
40 ®otonbl. Dopmyna [1nanka. DHeprus bubnnorexa [JOK
U UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfe16
O
» TKpPBITUE U I/ICSJ'ICI[OB&EI/I? Bubsmorexa LIOK
porosdppexra. Omprret A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3 LY
" 3aVKOHI,I (VpOToa(b(beKTa paBHEHHE Bubsmorexa LIOK
HHIITelHA A1 pOTO>PpeKTa. https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuia» ¢potodddexra
.0 IT. H.
" ﬁagnem/le c;(seTa IBITHI . Bu6motexa LIOK
coeIena. AMMIHECCKOT ACHCTBIC https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHUE!

dboToreMeHT, POTONaTUHK,
COJIHEUHas OaTapesi, CBETOINO/




Permrennie 3agad mo remMe «DIE€MEHTEI

bubnunoreka LIOK

5 KBAHTOBOM ONTHUKH)) https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OnbBITE
bubnunoreka LIOK
46 Peszepdopna no paccesnuro a-
https://m.edsoo.ru/ffOdO91a
yactull. [nanerapnas Mmozaens atoma
47 ITocrynatel bopa Bubnnorexa [JOK
https://m.edsoo.ru/ffOdOafa
W3nyuenue u nornouieHue GoTOHOB

43 P IIEPEXO0/I€ aTOMa C OJIHOTO Bbu6motreka [JOK
YPOBHsI SJHEPrUU Ha Apyrou. Bubl https://m.edsoo.ru/ffOdOafa
CIIEKTPOB
Bonnoseie cBoiicTBa yactuil. BomHbl

19 ne bpoits. KopryckynsipHOBOJIHOBOM bubmmoreka [JOK
nyanu3Mm. CrloHTaHHOE U https://m.edsoo.ru/ffOdOca8
BBIHYKJICHHOE U3JTyYCHHE

50 OTkpbITHE PATNOAKTUBHOCTH. OTIBITHI bubmmnoreka HOK
Peszepdopna no onpeaenenno coctaBa https://m.edsoo.ru/ffOdOfd2
PaauoOaKTUBHOTO U3TYyUCHUS
CpoiictBa anbda-, Oera-, ramma-

51 U3IIy4EHHUS. Bnusguue
PaIMOaKTUBHOCTH Ha YKUBBIE
OpTaHU3MBI
OTKpbITHE TIPOTOHA U HEUTpPOHA.

57 H3oTonsl. Anbda-pacna. bubnuoteka [JOK
ONEeKTPOHHBIM U MO3UTPOHHBINA OeTa- https://m.edsoo.ru/ffOd1162
pacnan. ['amma-u3nydenue

53 DHeprusi CBsI3U HYKIOHOB B siJIpe. Bu6miorexa LIOK

SAnepHbie peakuuu. S nepHbii

https://m.edsoo.ru/ff0d 1356




peakrop. [IpoGiemMbl, NepCIEKTHBHI,
JKOJIOTUYECKUE aCIIEKTHI AIEPHOU
SHEPIreTUKHU

54

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo bl HaOII0IeHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrasiii cron «PyHaameHTanbHbIe
B3auMoaencTBusA. ETMHCTBO
($u3nYECKOil KapTUHBI MUPa»

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

55

Bun 3sésnnoro neba. Co3se3nus,
SIpKUE 3BE3bI, IUNIAHETHI, KX BUJAUMOE
nekenne. ColHeyHas cucreMa

56

Connne. ConHevHasi akTUBHOCTb.
Wcrounuk sneprum ConHua u 3BE311

57

3BE3bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI [T1aBHOU
NIOCJIE0BATENBHOCTH. BHYTpeHHEE
cTpoenue 3B€31. COBpEMEHHBIE
IIPEJICTABICHUSI O TIPOUCXOXKIEHUU U
sBomonu CoJHIIa U 3BE3]

58

Mieunsiii [1yre — Hama I'anakTuka.
[Tonoxenne n nBmxenne ConHua B
lNanakruke. I'anaktuku. Y€pHbie
JBIPBI B IPAX TAIAKTUK

59

Bcenennas. PazOeranue rajlakTuk.
Teopust bosbiioro B3peiBa.




PenukroBoe uznydenue.
MerarajiakTuka

60

Hepemenusie mpoOieMbl aCTPOHOMUU

61

KonTponpHas padora «IJ1eMeHTHI
ACTPOHOMHMH U aCTPOPUIUKI»

62

O6o6maromuit ypok. Poib ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ITHYECKOH cepax NesTeTbHOCTH
YyeJgoBeKa

63

O6o6maromuii ypok. Pons u Mmecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64

Ob6o6maromuit ypok. Poib
¢du3nueckoil Teopun B
(opMHpPOBAHNY TIPEICTABICHUH O
¢buznyecKoil kKapTuHe MUpa

65

O6o6mmaromuii ypok. Mecto
¢bu3nUecKoil KapTHHBI MUpa B 00IIEM
psTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TIPEJCTABICHUN O IPUPOJIC

66

PeszepBHBIil ypok. MarHuTHOE TTOJIE.
DJIEKTpOMarHuTHask UHIYKIUS




PeszepBHblii ypok. Ontrka. OCHOBBI

67 CIIELUAIILHON TEOpUHU 1
OTHOCUTEJIBHOCTH
Pesepnbiii ypok. KBanToBas pusuka.
bubnunoreka LIOK
68 DNEeMEHTHI aCTPOHOMUU U 1

acTpou3uKu

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METO/JMYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. ®wusunka. 10 kmacc: yaeOHUK 111 0011e00pa30BaTEIbHBIX OPTaHU3AIUN:
0a30BbIi U yriyonéuubiit ypoBau. .5, Mskumes, b.b. byxosnes, H.H. Cotckuii ;
nox pen. H.A.ITapdentreBoit M.: «IIpocBemenuey. (Kmaccudaeckuii Kypc)

2. ®uzuka. 10 kiacc: yueOHUK A7 00111€00pa30BaTeIbHBIX OPTaHU3AIUI:
0a30BbId U yriyonéHuslil ypoBuu. ['.5. Mskumes, b.b. byxosues,B.M., Yapyrus;
nox pexa. H.A.ITappentneBoit M.: «IIpocsemenne». (Kinaccuueckuit Kypc)

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. ®usuka. 10 knacc: yueOHUK 1151 00111€00pa30BaTEIIbHBIX OpTraHU3aIINN:
0a30Bblii U yriyonéHuslil yposuu. I'.5. Mskumes, b.b. byxosues, H.H. Cotckuii ;
nox pea. H.A.IlapdentbeBoit M.: «IIpocBemenuey. (Kmaccuueckuii Kypce)

2. ®wusuka. 10 kiacc: yueOHUK a1 00111€00pa30BaTeIbHBIX OPTaHU3AIUI:
0a30BbIi 1 yriyonéuusiit ypoBuu. I'.51. Msakumes, b.b. Byxosues,B.M., YHapyrus;
nox pea. H.A.IlapdentbeBoit M.: «IIpocBemenuey. (Knaccuueckuit kypc)

3. PriMkeBuy B.U. COopHuk BompocoB u 3a1a4 o ¢pusuke. 10-11 k. - M.
ITpoceemenne, 2010. -192c¢.

4. JleMOHCTpAIIMOHHBIN KCIIEPUMEHT MO (PU3UKE B CTAPIINX KJIaccax CpeIHen
mkonbl. ABT. bypoB B.A. u nip. Hacte 1. Mexanuka. Tenora. [Tocobue aiis
yuutens. «IIpocBenienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1. bubnmoreka - Bc€ mo npenmerty «Duszukay. - Pexxum nocrymna:

BbUp: //www. pro shtolu.m

2. BugeoonsiThl Ha ypokax. - Pexxum noctyna: http://fizika-class.narod.m

3. Enunas xomiexius iudpoBbIX 00pa30BaTelIbHBIX PECYpCOB. - PexkuM qocTymna:
bld://b*ool- collecllon.eclu.rll

4. MHHTepecHbIe MaTepuabl K ypokaM (U3HKH IO TEMaM; TECTHI TI0 TEMaM;
HarJIsIAHBIE TTOCOOUS K ypokaMm. - Pexxum noctyna: http://class-fizika.narod.imn
5. udpossie 0Opa3oBaTenbHbIe peCypChl. - PexxuMm gocryna:
http://www.openclass.ru



6. DnexTpoHHBIC yueOHUKH MO (uszuke. - Pexxum gocryna: http://www.fizika.ru
7. HWHTepecHbIe MaTepuaibl K ypokaM (GPU3HUKH 110 TEMaM; TeCThI [0 TeMaM;
HarJIsIHbIe TocoOus K ypokaMm. - Pexxum noctyma: http://class-fizika.narod.ru

8. T'azera «1 cenTsa0ps» Marepuansl o gusuke. http://archive.1september.ru/fiz
9. Xwuas ¢pusmuka: oOyuaromas rmporpamma. http://www.int-edu.ru/soft/fiz.html
10. ®wusuka. ru. http://www.fizika.ru/
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