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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usnke 0a30BOTO YpOBHS Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MMOJIOKEHUI U TPeOOBaHMM K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHO mporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a Ttakxe c yuérom (enepanbHOi paboyeil mporpamMmbl BOCHHUTAHHS U
KOHLEMIMU IpenojaBanus yueOHoro npeamera «dusmka» B 00pa3oBaTeIbHbIX
opraumsaiusax  Poccuiickon — ®enepanuy,  peaIM3yIOIIMX  OCHOBHBIC
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

Copepxanue mnporpamMMbl 1O (U3MKE HAIMpaBiIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HaYyYHOM KapTHHBbI Mupa oOyuaromiuxcs 10-11 kmaccoB mpu
oOydyeHun uX (Qu3snke Ha 0a30BOM YypOBHE HA OCHOBE CHCTEMHO-
nesiTeNbHOCTHOTO  moxaxona. IIporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusamM PI'OC COO k miIaHUPyEeMbIM JMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yJbTaTaM O0yUeHHUs, a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanu3anuu  MEXNPEIMETHbIX CBA3€H (U3UKH C €CTEeCTBEHHO-HAyYHBIMU
y4eOHBIMM TpeaMeTaMHu. B Hell ompenenstoTcss OCHOBHBIE 1€ M3y4YeHUs
(Gu3MKU Ha YpOBHE CpelHero ooiiero o0pa3oBaHus, IUIAHUPYEMBIE PE3YJIHTAThHI
OCBOCHHUS Kypca (DU3MKU: JIMYHOCTHBIC, METalpeIMeTHble, MpeIMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma no Qu3uKe BKIIOYAET:

e IUIAHUPYEMbIE pe3yJbTaThl OCBOCHHMS Kypca ¢GuU3MKKM Ha 0a30BOM

yYpOBHE, B TOM UYHMCJI€ MPEeIMETHbIE pe3yJIbTaThl 110 TojaM 00y4eHuUs;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

dusnka Kak Hayka O Hambojee OOIIMX 3aKOHaX IPUPOJBI, BbICTyHas B
KayecTBe Y4YyeOHOro IpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHbIM BKJaJ B
cucreMy 3HaHuUM 00 okpyxatomeMm wupe. IlkonbHbI Kypc ¢(u3ukn —
CUCTEMOOOpPA3yIOIUi JUIsl  €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
IOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KAaT B OCHOBE IIPOIIECCOB M SIBICHMI,
U3y4aeMbIX XUMHEH, Owojorueit, usnuecko reorpadueii U acTpOHOMHUCH.
Hcnonp30BaHuEe M aKTUBHOE NpPUMEHEHHE (PU3MUECKMX 3HAHMM OIpeaesseT
XapakTep U pPa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUMH B cdepe HSHEPreTHKH,
TPAHCIOPTa, OCBOEHUSI KOCMOCA, NIOJYYEHHsI HOBBIX MAaTEpUAJIOB C 3aJaHHBIMU
cBolicTBaMHU ® Apyrux. HM3ydeHwe (PU3MKK BHOCHUT OCHOBHOM BKJIaJ B
(GopMuUpOBaHUE E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa OO0yyaromuxcsi, B
(¢opmMupoBaHue yMEHHUH MPUMEHITh HAy4YHbIH METOJ MO3HAaHUS IpU
BBINIOJIHEHUH UMH Y4€OHBIX HCCIIEOBaHU.

B ocHOBy kypca ¢usmku s ypoBHS cpeaHero oOmiero oOpa3oBaHUs
IIOJIOKEH Ps HJEH, KOTOpbIE MOXHO paccMaTpuBaTh Kak IMPHUHLHIBI €ro
IIOCTPOEHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypcC SIBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJEP>KUT MaTepual U3 BCEX Pa3fesioB (PU3MKH, BKIIOUAET
KaK BOTPOCHI KJIACCHYECKOU, TaK U COBPEMEHHOMN (hM3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW maTepual Kypca (U3HKU
o0beMHEH BOKPYr (u3nueckux Teopuid. Beaymum B Kypce sBisercs
(GopMupoBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U
ToJIe.

Hoesa cymanumapuzayuu. EE peanuzanus NpeaIoaraeT HCIOJIb30BaHUE
IYMaHUTapHOr0 MOTEHUHada (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
bu3uKn C pa3BUTHEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIEeMaMHU.



Hoess npuknaownoii uanpasenrennocmu. Kypc ¢Gu3uku mpeanonaraert
3HAKOMCTBO C IIUPOKAM KPYrOM TEXHHYECKHX M  TEXHOJOTHYCCKUX
IIPUIIOKEHU M U3YyUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »osxonocuzayuu peanusyercs MNOCPEICTBOM BBEIEHUS 3JIEMEHTOB
COJICpKaHMsI, TOCBSIIEHHBIX DJKOJOTHUYECKUM TMpoOiIeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C Pa3BUTHEM TEXHUKH M TCXHOJIOTHH, a TaKKe OOCYXICHUS
npo0ieM  pauUMoOHATIBHOIO  MPUPOJAONOJIB30BAHUS M HKOJIOTMYECKOU
0€30MacHOCTH.

Crep:KHEBBIMH 3J€MEHTaMHU Kypca (PU3UMKH Ha YPOBHE CPEIHEr0 OOILIEro
oOpa3oBaHus SBISIIOTCA PU3NYECKUe TEOpUH ((POpMUPOBAHUE MTPEACTABICHUM O
CTPYKType€ TOCTpoeHus pusznueckoit Teopuu, posin GyHIaMEHTAIbHBIX 3aKOHOB
W TPUHIUIIOB B COBPEMCHHBIX IMPEACTABICHHUSAX O TMPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOPHM, I OINHUCAHUS €CTCCTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CHUCTEMHO-/ICTEILHOCTHBIN TMOAX0 B Kypce (U3UKU peamusyercs
OpekJae BCEro 3a CU€T OpraHU3alMHM SKCHEPUMEHTAJIBHON JesTeNIbHOCTU
oOyuvaromuxcs. /s 6a3oBoro ypoBHsS Kypca (PU3MKH — ATO HMCIOJIb30BAHHE
CUCTEMBI ()POHTATBHBIX KPATKOBPEMEHHBIX KCIEPHUMEHTOB M J1a0OpPaTOPHBIX
paboT, KOTOphle B mporpamme Mo (u3Mke OOBEIWHEHBI B OOLIUK CIHCOK
YUYCHUYECKUX TMPAKTUYCCKUX paboT. BeimeneHue B yKa3aHHOM TIEpPEYHE
J1a00paTOPHBIX PabOT, MTPOBOJAUMBIX ISl KOHTPOJIS U OIICHKH, OCYIIECTBISCTCS
y4acTHHKaMu  00pa3oBaTENILHOrO IpoIecca HCXOAs M3  0COOEHHOCTEU
TJIAHUPOBAHUSA W OCHalleHus kabwHeta ¢usuku. [Ipu 3TOM obecreunBaeTcs
OBJIaJIcHNE OOYYaIOIIUMUCSI YMEHUSMHU TPOBOAUTH KOCBEHHBIE H3MEpPEHUS,
UCCJIEIOBAaHUS 3aBUCUMOCTEN (DU3UUYECKUX BEJTUYMH M TIOCTAHOBKY OIIBITOB 1O
IPOBEPKE MPEAJIOKEHHBIX THITOTE3.

bonbiioe BHUMaHHE yACTSACTCS PCIICHUIO PACUCTHBIX M KadeCTBEHHBIX
3anay. [Ipu aTOM A1 pacu€THBIX 3a7a4 TPUOPUTETOM SIBIISIFOTCS 3a/1a4ul C SIBHO
3alaHHON  (U3MYECKOW MOJEINbI0, TIO3BOJISIOMINE MPUMEHSATh HW3YUYEHHbIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesia Kypca, TaKk U MHTETpUpys
3HaHMSI W3 pas3HbBIX pasfenoB. JIIs KavyecTBEHHBIX 3a7ad4 IMPUOPUTETOM
ABIIAIOTCS 3a/JaHusl Ha OOBSCHEHUE TMPOTEKAHUS (PU3NYECKHUX SIBICHUN U
IIPOIIECCOB B OKPYKAIOIICH KU3HH, TpeOyrolue BbIOOpa GU3MIECKONH MOJenn
JUTSL CUTYaIlu| TPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ tpeboBanmsimu PIOC COO k wmarepuaigbHO-
TEXHUYECKOMY OOECIeueHHI0 y4eOHOro mpoliecca 0a30BbI ypOBEHb Kypca
¢u3MKu Ha YpPOBHE CpEIHEro OOIIero oO0pa3oBaHUS JIODKEH H3ydaThCs B
YCIIOBUSX MPEIMETHOTO KaOMHeTa (PU3UKH WM B YCIOBUAX MHTETPUPOBAHHOTO
KaOWHeTa TPEeJIMETOB €CTeCTBEHHO-HAYYHOTO IHKIA. B kabuHeTe ¢uU3HKK
JOJKHO OBITh HEOOXOauMOe JlabopaTopHOe OOOPYAOBAHHE ISl BBHITOJTHECHHS
YKa3aHHBIX B MPOrpaMMe MO (PU3UKE YYCHHUECKHX MPAKTHYECKUX padoT H
JIEMOHCTPALIMOHHOE 000PYI0BaHHUE.

JHlemoncTpanmonHoe ob6opynoBaHue QopMupyercss B COOTBETCTBHH C
MPUHIIMTIOM MHWHHMAJIBHON JIOCTATOYHOCTH H O00ECTEeYMBAaEeT TMOCTAHOBKY
MEPEUNCICHHBIX B TpOrpaMMe MO (HU3MKE KIIOUEBBIX JIEMOHCTPAIMHA IS
WCCJICIOBAHNUS W3YYaeMbIX SBJICHMA W TMPOIECCOB, OJMIUPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHOoe 00OpymOBaHME [JIsi YUYEHWYECKUX TMPAKTHYECKUX padoT
dbopMupyeTCst B BHJIE TEMATHIECKUX KOMIUICKTOB M 00CCTICUMBACTCSI B pacUETe
OJTHOTO KOMIUIEKTAa Ha JABYX OOyYarOMMXCSA. [eMaTH4eCKHe KOMIUICKTHI
J1a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITH MOCTPOEHBI Ha KOMILICKCHOM



MCII0JIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJE€ LU(PPOBBIX JaOOpaTOPUI.
OCHOBHBIMHM LIEJISIMH U3y4€HUS (PU3MKHU B 00LIEM 00pa30BaHUU ABIISAIOTCS:

dbopMHUpOBaHUE HMHTEpPECAa W CTPEMIICHHUS OOYYAIONIMXCS K HAyIHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE WX HWHTEIUICKTYaJIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHHMA O HAYYHOM METOJ¢ TIO3HAHUS U
(bopMHpOBaHUE HCCIICIOBATEILCKOTO OTHONIICHHS K OKPY>KAIOIIHM
SIBJICHUSM

dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3ysbTraTa WU3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U (HyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE YMEHHH OOBSACHATH SBJICHHS C HCIOJb30BAHHEM
(bU3HUECKUX 3HAHWHM M HAYIHBIX JOKA3aTEIbCTB;

(bopMHUpOBaHUE TIPEICTABICHUN O POJIU (GU3UKU IS PA3BUTHUS JIPYTUX
€CTECTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH.

JlocTrkeHue 3TUX 1eyiei 00ecreunBaeTCsl PelIeHUeM CIEAYIOINX 3a/1a4 B
npolecce u3ydeHus Kypca QU3MKU Ha YPOBHE CpeTHEro 00I1ero oopa3oBaHus:

npuoOOpeTeHne  CUCTeMbl  3HAaHUM 00  oO0mmMX  (QPU3HYECKHUX
3aKOHOMEPHOCTSX,  3aKOHaX, TEOpHUsAX, BKIHOYasd  MEXaHHUKY,
MOJICKYJSIpDHYIO (U3HUKY, JJIEKTPOJMHAMHUKY, KBAaHTOBYI (HU3UKY U
AIIEMEHTHI acTPODU3UKH;

dbopMupoBaHue YMEHHH TIPUMEHSTh TEOPETUUYCCKHE 3HAHUS IS
0oObsSICHEHUS (PU3MYECKUX SBJICHHUH B TMPUPOAEC U JUISI TPUHATHUSA
MIPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOM KU3HMU;

OCBOCHHE CIOCOOOB pEIICHHs] PA3IMYHBIX 3a/Jad C SBHO 3aJIaHHOMN
duznueckor MoJeNblo, 3aJad, MOJAPa3yMEBAIOUIUX CaMOCTOSTEIBLHOE
co3JlaHue (PU3HYECKON MOJICIH, aJICKBAaTHOW YCJIOBUSAM 3a]1auu;
NOHMMaHHe (PU3NYECKUX OCHOB W MPUHIIMIIOB ACHCTBUS TEXHUYECKUX
YCTPOWCTB M  TEXHOJOTMYECKHUX IIPOLIECCOB, MUX BIHMSHUA HaA
OKPYKaIOUIYIO CPENY;

OBJIQICHUE METOJAMU CAaMOCTOSITEILHOTO TJIaHUPOBAHUS U IIPOBEACHUS
(bu3HUECKUX SKCIIEPUMEHTOB, aHAIM3a U MHTEPIIPETAIlUU HHPOPMALIUH,
OMpEIeNICHNs] JOCTOBEPHOCTHU MOTYUYEHHOTO PE3YJIbTaTa;

CO3aHHE YCIIOBHI JUTA pa3BUTHS YMEHU MIPOEKTHO-
UCCIIEOBATEIBCKOM, TBOPUECKON JAEATEITLHOCTH.

Ha m3ydenne ¢usuku (0a30BbI ypOBEHBb) HA YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoauTcs 136 wacos: B 10 kiacce — 68 gacoB (2 yaca B HEJEINIO),
B 11 xacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemseiii B mporpamMme 1o (uU3MKe MepedeHb JTa0OpaTOPHBIX WU
MPAKTUYECKUX padOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JelaeT BBIOOD
MPOBENICHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIUBUIYAIBHBIX
0coOeHHOCTEH 00y4JaroIIIXcs.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usnka — Hayka o npupoze. Hayunble METONBI MMO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp skcnmepuMeHTa W TEOPUM B MPOLECCE TMO3HAHUS IPUPOIBI.
DKCHepUMEHT B (PU3HUKE.

MopenupoBanue GpU3HMUECKUX SIBICHUH U nipolieccoB. Hay4uHbie runoTessl.
duznyeckue 3aKOHbl M TEOpPUM. ['paHUIBI NPUMEHUMOCTH (HUIUUECKUX
3aKOHOB. [IpuHIIUII COOTBETCTBUSI.

Ponb u mecto Gpusnku B GOpMUPOBAHUHM COBPEMEHHON HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN JAEATEIbHOCTHU JIFOJIEH.

Jlemoncmpayuu

AnanoroBele ¥ IUGPOBBIE H3MEPUTENIbHBIE NMPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABWKEeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBHXKCHUS.
Cucrema otcuéra. TpaekTopusi.

[Tepemenienre, cKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MATepUaIbHOW TOYKH, UX MPOEKIIMU HAa OCH CUCTEMbI KOOpJMUHAT.
Ciio)xeHue nepeMenieHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHEHHOE NBrkeHue. [ 'paduxu
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHS, MYTH M TEpeMEIICHUS
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe mazieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBosnmHeitHoe paBwkeHuwe. JIBH)KEHHE MaTepHaIbHOW TOYKH IO
OKPYKHOCTU C TIOCTOSIHHOM IO MOJYJII0 CKOPOCTHIO. YTJIOBas CKOpPOCTb,
JTuHelHas ckopocTh. Ilepumon m vactora oOpameHus. LleHTpocTpeMuTenbHOE
YCKOpPEHHE.

TexHuueckue YCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHHUE: CIUIOMETP,
JBM)KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC TTEpeaadn.

Jlemoncmpayuu

Monenb CHUCTEMBI OTCYETA, WJUTIOCTpAIUs KMHEMaTHYECKUX
XapaKTEPUCTUK JIBUKECHUS.

[IpeoGpazoBanue ABUKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXE U B pa3pe:KEHHOM MIPOCTPAHCTBE.

HabGmronenne nBwkeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOTHOTO TaJICHUS.

Hanpapnenne ckopoCcTH Npu JBUAKECHUU MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yyeHne HEpaBHOMEPHOTO JBMXKEHHS C LEJIBK0  ONpENCICHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXIY NYTAMH, MPOMJACHHBIMU TEJIOM 3a
MOCJICAOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHHM IPH PaBHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHHS MapuKa B BA3KOU )KUIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIIBHO.



Tema 2. /lunamuka

[Ipynuun  otHOcutTenbHOCTH [amunes. IlepBeii  3akoH  HbroToHA.
NHuepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunuun cynepnosuiuu cuil. BTopol 3akoH
Herotona g MarepuanpHOM TOYKH. Tperuii 3akoH Herootona i
MaTepHUaIbHbIX TOUCK.

3akoH BceMupHOro TtsaroteHus. Cumia Tsbkectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buawsl Tpenus (mokos, CKoJbxkeHUs, kaueHus). Cuiia TpeHwUs.
Cyxoe Tpenue. Cusna TpeHHs CKOJIbKEHUS U cuiia TpeHus nokosi. Koagduument
TpeHus. Cuia CONpOTUBIICHUS TIPU IBUKEHHUU Teja B )KUIKOCTH WIIH rase.

[TocTtynaTenpHOE U BpamaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO TEa.

MOMEHT CHIIBI OTHOCUTENIBHO OCHU BpauleHus. Ilneyo cumnbl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHUE: MOJUIUITHUKH,
JBU)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHUE MHEPLIVH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOLIUX TEI.

Bropoii 3akon HerotoHa.

N3smepenue cui.

CroxxeHue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu ycKOpeHHOM MOABEME U MaJCHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.

NccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOLIUX B MIPYKUHE U
pe3rHOBOM 00pasIie, OT ux AedopMaIiuH.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tejla, HWMEKOIIETO OCh
BpalICHUSI.

Tema 3. 3akonvl coxpanenusn 6 mexaHuke

NMnynbec mMaTepuaibHOM TOYKH (Tena), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbe cuiibl 1 U3MEHEHHE UMITYJIbCa TeNld. 3aKOH COXPAHEHUs MUMITYJIbCA.
PeaktrBHOE 1BHXKEHUE.

PaGota cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprust matepuanbHO Touku. TeopemMa 00 M3MEHEHUU
KUHETHUYECKOU SHEPTUH.

[ToreHumanbpHas BHEPrusl. [ToreHumnanpHas SHEPrus YIIPYTO
nehopMHUpOBaHHON mpyXuHBL. [loTeHIManbHAs dSHEpPrus Tena BOIHU3U
MOBEPXHOCTH 3EMIJIH.

[loTennmanpHple W HEMOTEHIMANbHBIE  cuUibl.  CBsS3pb  pabOTHI
HEMOTCHUUAJIBHBIX CWJI C U3MEHEHUEM MEXAHWYECKOW SHEPTUHM CUCTEMBI TEIL.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOMED,
MPYKUHHBIA MUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.



PeaxtuBHOE IBUXKEHUE.

[lepexoa mOTEHUMATBHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuyenue aOCOMOTHO HEYNPYroro yAapa ¢ MOMOIIbIO ABYX OJAMHAKOBBIX
HUTSHBIX MasATHUKOB.

HccnenoBanne cBA3M pabOThl CHUJIIBI C HM3MEHEHHEM MEXaHMYeCKOU
DHEPIUH TeJla Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO XKIyTa.

Paszpnen 3. MouiekyisipHasi pU3HKa M1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOXKEHHUS MOJICKYJISIPHO-KUHETUUECKOW TEOpUU U HUX
ombITHOE oOOocHOBaHue. bpoyHoBckoe nBuxkeHue. [uddysus. Xapakrep
JIBW)KEHUS W B3aUMOJICHMCTBUSI 4acTHUI] BemiectBa. Mojaenu CTpOCHUSI Ta30B,
KUJKOCTEH M TBEPJBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
mozeneil. Macca u pasmepsl Monekyn. KomudectBo BemiectBa. lloctosHHas
ABorazpo.

TennoBoe paBHoBecue. Temnepatypa u e€ wu3Mepenue. Illkana
temnepatryp Llenbcus.

Mopens wupeanbHoro raza. (OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-
KUHETUYECKON TEOpHUM HACAIBbHOrO raza. AOCONIOTHas TeMIiepaTypa Kak mMepa
CpeHeW KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMKEHHUs vacTull raza. Illkama
temnepatryp KensBuna. ['a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—
Knaneiipona. 3akon JlaneroHa. M3omnpoiiecchl B HaeaabHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduyeckoe MpeACTaBICHHE  H30IPOIIECCOB:
U30TepMa, U30X0pa, n3obapa.

TexHuueckne yCTpOMCTBA W MPAKTHYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnpIThI, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHUE BellecTBa, (oTorpadpuu
MOJIEKYJI OPTraHUYECKUX COCAUHEHHUI.

OmnbiTel M0 1 Gy3Un )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mogaens onbita HTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aMOJICHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIONIUE YPAaBHEHHE COCTOSHHUS HICAIBHOIO rasa,
U30IIPOLECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO31yxa B KJIIACCHOW KOMHATE HAa OCHOBE M3MEPEHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

UccnenoBanne  3aBUCHUMOCTM  MEXKIY  IapaMeTpaMH  COCTOSIHUSA
Pa3peKEHHOrO rasa.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepmoanHamuueckas cucTema. BryTpeHnnsis JHEPIUs
TEPMOJAMHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHusa. KomnnuecTBo
TEIJIOThl U paboTa. BHYTpeHHsisi 3HEprusi OJHOATOMHOIO HJI€AIbHOrO Tra3a.
Bupael Tertonepenaun: TEIUIONPOBOIHOCTh, KOHBEKLINS, U3IyUYCHUE. Y IeIbHAs
TEIUIOEMKOCTh BellecTBA. KOIMYecTBO TEMIOTHI MPH TEILIONEpeIaye.



[lonsitue o0 agmabatHOoM mporecce. llepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHue mepBOro 3aKoHa TEPMOJUHAMUKH K H3ompolieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh IpoLieccoB B IPUPO/IE.

TemmoBble  MamuHbL.  [IpUHIUIBI  JEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi >HEpruM B TEIUIOBBIX MamuHax. KoadduiueHt mone3Horo
nevictBus TerioBod mamuHbl. [lukn KapHo u ero kosd@uiveHT mosie3HOro
JEUCTBUS. DKOJOTUUECKHE MPOOIEMBI TETIOAHEPTETUKH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMJIbHUK, KOHIUIIMOHED.

Llemoncmpayuu

N3meHneHne BHYTpEHHEW IHEPTUM Teja MPU COBEPIICHUU PAOOTHI: BBIIET
npoOKU U3 OyTBUIKU TOJ JICMCTBHEM CXKATOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAIIH).

N3menenne  BHyTpeHHEW  dHeprum  (TemmepaTypbl) Tejaa  MpuU
TEIIonepeaaye.

OnpIT 1Mo aanabaTHOMY PACHIMPEHHI0 BO3ayxa (OMBIT C BO3TYIIHBIM
OTHHUBOM).

Mopaenn mapoBoil TypOWHBI, JBHUTrareyisi BHYTPEHHEro CroOpaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHOM TEMIOEMKOCTH.

Tema 3. Acpecamnwie cocmosanusn eeuwjecmea. Pazoevie nepexoonvl

[Tapoobpa3zoBanue u koHneHcanus. Mcnapenne u kunenue. AOComtoTHas
U OTHOCHUTENbHAsA BIAXXHOCTh BO3Ayxa. HacklmeHHsbI map. YaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe teno. Kpucrainuyeckue u amopdHbie Tena. AHM30TPOMIUS
CBOMCTB KpucTtaymioB. JKuakwe kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBnenue u kpucTaaau3anus. Y aenbHas TermioTa miasienus. Cyonumarusi.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckne ycTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MATEPUAJIOB,
B TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Paznen 4. JiekTpoAUHAMHUKA

Tema 1. dnekmpocmamuxa

DOnekTpu3auusi Ten. JJeKTpUuyYecKuid 3apsia. JlBa BHAAa DIIEKTPUUYECKUX
3apsinoB. [IpOBOAHUKM, TUAIEKTPUKUA U MOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOT0 3apsiaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. TouyeuHblil 3ieKTpuUyecKuit
3apsa. Dnekrpudeckoe nose. Hanpssk€HHOCT anekTpudeckoro moist. [Ipuanun
CyHEPIIO3ULUHA AIEKTPUUECKUX MIOJIEH. JInHun HaIpsKEHHOCTH
BJIEKTPUYECKOTO OIS



PaGora cun oanekrpocratnueckoro moissg. I[lorenuman.  PasHocTh
noTeHnuanoB. [[pOBONHMKM W JUAIEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIE.
JluanekTpuyeckas NPOHULAEMOCTbD.

DIIEKTPOEMKOCTb. Konpaencarop. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsHKEHHOTO KOHJAEHCATOpA.

TexHuyeckue yCTpOMCTBAa U NPAKTUYECKOE IPUMEHEHME: DBJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTAaTUUECKasl 3alllUTa, 3a3€MJICHUE SJIEKTPONpPUOOpPOB,
KOHJICHCATOpP, KOIMPOBAJIBbHBIN aniapar, CTPYUHBIM IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha3NEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOJIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMANIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOLIAIH
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIeHCATOpa.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsi

N3Mmepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DJIEKTPUUYECKUM TOK. YCJIOBUSI CYHIECTBOBAHMS JJICKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akoH OMa 17151 ydacTKa LEIH.

DIEKTPUUECKOE CONPOTHUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEIUHEHNE IPOBOIHUKOB.

Pabora »anexrtpuueckoro Toka. 3akoH Jxoyns—JleHma. MoiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEKTpOABWKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBJIEHWE UCTOYHUKA TOKA.
3akoH Owma [ng TOJHOW (3aMKHYTOW) syekTpuueckodl wnenu. KopoTkoe
3aMbIKaHUE.

DONEeKTpOHHAsE  MPOBOJUMMOCTh  TBEPIABIX  METAJUIOB.  3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[MonympoBoguuku.  CoOcTBeHHass W NpPUMECHas  MPOBOJAMMOCTH
noJynpoBOAHUKOB. CBolicTBa p—n-niepexojia. [lomynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUd TOK B pacTBOpax M paciiiaBax dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIN3.

DNeKTpUUECKUM TOK B razax. CamMOCTOSTENIbHBIN W HECAMOCTOSITEIbHBIN
pazpsan. Monuus. [Ltazma.

TexHuueckne yCTpPOWCTBA M NPAKTHUYECKOE NPUMEHEHUE: aMIIEpPMETD,
BOJIBTMETP, PEOCTAT, MCTOUYHMKUA TOKA, JIJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTHUBJIEHUS, BAKYyMHBII
WO, TEPMUCTOPBI H  (POTOPE3UCTOPHI,  TMOJYHPOBOJHUKOBBINH  JHO,
rajbBaHUKA.

Jlemoncmpayuu

N3Mmepenune CUitbl TOKa U HapsIKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS ITUIUHIAPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJTOIIAY MOMEPEYHOT0 CEYEHHS U MaTepHUala.

CmenanHoe COeIMHEHUE MMPOBOTHUKOB.



[IpsmMoe wu3MepeHHe HIEKTPOABMKYILEH cuibl. KopoTkoe 3aMblkaHue
rajJbBAHUYECKOTO DJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHMOCTB COIPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoii paspsaa ¥ MPOBOJAUMOCTD BO31yXa.

OnHOCTOPOHHSSI IPOBOJUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3ydyeHne cMEeanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenue 31eKTpOABUKYILIEN CUIIBI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmonenue anexktposnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce ocyiecTBisieTcs ¢
Y4ETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMHM MaTE€MAaTHKH,
OMOJOTUHU, XUMUH, Teorpadru U TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAy4YHbIA (akT, Turnoresa, ¢pusnueckas BeIMYUHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, H3MEPEHUE.

Mamemamuka: pellleHHEe CHUCTEMbl YpAaBHEHWM, JWMHEWHas QYHKIUS,
napabona, rumnepbona, HuX TrpaduKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIMHU Ha OCU KOOPJMHAT,
CJI0’KEHUE BEKTOPOB.

buonoeua: MexaHMueckoe JABIKEHUE B JKHUBOM mpupone, auddysus,
OCMOC, TEIUIOOOMEH HBBIX OPraHW3MOB (BUABI TEIUIONEpEaaud, TEIIOBOE
paBHOBECHE), JIEKTPUUYECKUE SBJICHUS B )KMBOW MIPUPOJE.

Xumusa: NUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYI,
MOJIb BEILECTBA, MOJISIPHAas Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEIl,
KUJKOCTEH U Ta30B, IEKTPUYECKUE CBOMCTBA METAJIOB, JJIEKTPOJIUTHYECKAs
JUCCOLMALINS, TAJIbBAHUKA.

l'eocpagpua: BIa)XHOCTb BO3]lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonocus: npeodpa3oBaHUe IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, NOALIMITHUKH, HUCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET U JPYyrue), IBHUraTellb BHYTPEHHETO
CropaHus, napoBas TypOMHA, OBITOBOM XOJOJWIbHHUK, KOHIUIMOHED,
TEXHOJIOTMM  TIOJy4Y€HUS COBPEMEHHBIX MATEpHAJIOB, B TOM  4YHUCJE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJIOTMH,  JJIEKTPOCTATHYECKAas  3alluTa,
3a3eMJICHUE ANEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTED,
ANIEKTPOHAIPEBATENbHBIE  NPUOOPBI,  IEKTPOOCBETUTENbHBIE  HPUOOPHI,
raJbBaHUKa.

11 KIIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoMazHuUmMHAA UHOYKUUA

IToctosguusle MarHuTel. B3anmMonelcTBHE NOCTOSHHBIX  MAarHUTOB.
MarautHoe nosie. BekTop MarHUTHOM WHAyKIMU. [IpuHOUMII Cyneprno3uuuu
MarHuTHBIX noJied. JInHuM MarouTHOM MHAYKUMU. KapTrHa TUHUNA MarHUTHOMN
WHAYKIMH MOJISI TOCTOSTHHBIX MarHUTOB.

MarnutHoe T1oJie TPOBOJHMKA € TOKOM. KapThHa JWHUNA HHIYKIUHA
MarHuTHOTO TOJS JJIMHHOTO MPSAMOIr0 MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOT'O



MPOBOJHUKA, KaTymiku ¢ TokoMm. OmnbeiT Opcrema. BzaumogeiictBue
MPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HAalPaBJICHHUE.

Cuna JlopeHua, €€ MOIynb W HampaBieHUE. JIBH>KEHUE 3apsiKEHHOU
YacTHILIbl B OTHOPOJIHOM MarHuTHOM mose. Pabota cuinbl Jlopenia.

SIBiieHMEe DIIEKTPOMArHUTHOW HMHAYKUMH. [IOTOK BekTOpa MarHUTHOU
WHAYKIUHA. OJEKTPOABMKYINAS CUJIa HWHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe snekTpuueckoe mosie. DIEKTPOABWKYIIAS CUJIa UHAYKLIUU B
MIPOBOJHUKE, IBUAKYIIEMCS MTOCTYNATEIBHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuno Jlenua.

NHOyKTUBHOCTh. SIBlIEeHME CAMOMHAYKIMU. OJEKTPOABHKYILAS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHbBIC
MAarHMuThl, 3JICKTPOMArHUTBI, SJICKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIUA MarHUTHOTO TOJISI.

B3aumopelicTBue IByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHnE IIEKTPOMArHuTHOW UHIAYKIIU Y.

[TpaBuiio Jlenna.

3aBUCUMOCTh  3JEKTPOABMKYIIEH CHJIBI HMHAYKIMM OT CKOPOCTH
U3MEHEHUSI MarHUTHOI'O TIOTOKA.

SIBneHne CaMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIHAH.

Pa3gea 5. Kose0anus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmMpoOMaZHUMHbLE KOJ1eOAHUA

Konebarenbnas cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIeOaHMUS.
IMapmonunyeckue konebanus. I[lepuon, yactora, amruTyaa u ¢dasza KoaeOaHMil.
[TpyxuHHBII MAasiTHUK. Marematnueckuii MAasiTHUK. YpaBHeHue
rapMoHUYecKux Kkonebanuii. [IpeBparieHne »HEPruu NPU TAPMOHUYECKUX
KOJIeOaHMsIX.

Konebarenbubiii koHTYp. CBOOOMHBIE AJIEKTPOMArHUTHBIC KOJeOaHUS B
UJC€aTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUYEeCKUMU U
ANEKTPOMArHUTHbIMU KoJieOanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUSs
SHEPI'uM B UJEATBHOM KOJe0aTeIbHOM KOHTYPE.

[IpencraBienne o0  3aryxarommx  KojeOaHwsX.  BweIHYX)IeHHBIC
MexaHuueckue KojeOanusa. Pe3oHaHc. BbIHYXJAEHHBIE 3JIEKTPOMATrHUTHbBIC
KoJieOaHusl.



Ilepemennslii TOk. CHHYCOMIANbHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKAa. AMIUIUTYIHOE W JEHCTBYIOIIEE 3HAUYEHHE CUJIbI TOKA U
HaIPsHKEHMS.

TpancdopmaTtop. [IpousBoacTBo, neperaya U norpebieHue
ANEKTPUYECKOW  DHEPIrUU. OKOJOTMYECKHME PUCKM TPU  IPOU3BOICTBE
anekTposHepruu. KynbTypa UCHONb30BaHUS 3JEKTPOIHEPIHH B MOBCEIHEBHOU
KU3HU.

TexHuyeckue yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHUE: DIIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JJMHUH JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue nmapameTpoB KoJeOaTENbHOM CUCTEMBI (MPYKUHHBIA WA
MaTEMaTUYECKUN MAsSTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJIEOAHUN.

HaGmonenue pe3oHanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCHMOCTH CHJIBI TOKAa WM HANpPSDKEHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu mociieoBaTENbHOM COEIMHEHUU PE3UCTOpa, KaTyIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTpOoTepeadHn.

Vuenuueckuii skcnepumenm, 1abopamopHsie pabomsi

HccnenoBanre 3aBUCMMOCTH MEPHOJa MalbIX KOJeOaHHWM rpy3a Ha HUTU
OT IJIMHBI HUTU U MACCHI Tpy3a.

HccnenoBanne MepeMEHHOTO TOKAa B LENM W3 MOCIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE 60TIHbL

MexaHnueckue BOJHBI, yciaoBusa pacnpoctpaHeHus. llepuon. CkopocTh
pacrpocTpaHeHusi M JJuHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
Nutepdepennus u qudpakius MEXaHHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. YCIOBUSA W3JIYYEHHUS BJIEKTPOMArHUTHBIX
BOJH. B3anmuasa opueHtanus BektopoB E, B, V B 31eKTpOMarHuTHOM BOJIHE.
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHUE, MOJISIpU3aLUs,
mudpakuus, uarepdpepenius. CKopocTh 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 31€KTPOMArHUTHBIX BOJH. [IpuMeHeHNE 3JIeKTPOMArHUTHBIX BOJH
B TEXHUKE U OBITY.

[TpyHIMIBI pagUOCB3H U TeleBUACHUS. Pagnookanuys.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckre ycTpOHCTBAa M NPAKTHYECKOE MPUMEHEHUWE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi TUAarHOCTUKA B TEXHUKE M MEOUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenmne oTpakeHus ¥ MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne naTepdepeniinm u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3M POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOU U
4acTOTOU KoJieOaHUI.



HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPaKEHUE,
IpesioMJIeHUEe, NOoaspu3anus, Judpakuus, UHTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonnHeHOE pacnpOCTpPaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. ToueuHbI HCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOoHBI OTpakeHUs1 cBeTa. [locTpoeHne n3o0pakeHuit
B IUIOCKOM 3€pKaJie.

[Ipenomiienne cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCONIOTHBIN
rokasaress npesoMiieHus. Ilonnoe BHyTpeHHee oTpaxenue. [IpenensHbiin yrou
MOJTHOTO BHYTPEHHETO OTPAKECHMUS.

Hucniepcus cBeta. ClioxHBIN cocTaB O6emnoro ceera. L[BeT.

ColOuparomue W paccewBarolive JUH3bl. ToHKas auH3a. DOKycHOE
pacCTOsSIHUE U ONTHYECKasl Cujia TOHKOW JUH3BL. [locTpoeHune n3o0pakeHuil B
COOMpArONIMX W  pacCceuBalOMIMX JuH3aX. DopMmyna TOHKOM  JIMH3BI.
YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenesnbl NPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. HMutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOIIOIEHUST MaKCUMYMOB MU MHHUMYMOB B HHTEphEpEeHIIMOHHOU
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakus cBera. QudpaxkinuonHas pemérka. YcloBUe HaOIIOICHUS
[JIaBHBIX MAKCUMYMOB TIpU MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Monmsapusanus ceera.

TexHuueckne yCTpOHCTBA M NPAKTHUECKOE IPUMEHEHHE: OYKH, JyMa,
¢doToanmapar, TPOEKIIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAas
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Ilemoncmpayuu

[IpsiMOnIMHENHOE pacpOCTPaHEHHUE, OTPAXKEHUE M MPEIOMJICHHUE CBETA.
OnTuueckue mpuOopshI.

[TomHOE BHYTpEHHEE OTpakeHue. Mojiesib CBETOBOIA.

HccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOona.

Ha6monenne naTepdepeHinm cBeTa.

HaGmonenune nudpakunu cBera.

Ha6monenune nucnepcuu ceera.

[TonyueHue cekTpa ¢ MOMOUIBIO PU3MBI.

[Tony4yenue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEMIETKH.

HaGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenne nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Hab6mronenune nucrnepcuu cBera.

Pa3zgesn 6. OcHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEJIbHOCTH
['paHubl OPUMEHHMMOCTH  KJACCHYECKOM  MexaHuku. lloctysartsl
CIIEIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh  OJHOBPEMEHHOCTHU.  3aMEIJICHHE  BPEMEHU U
COKpAIllCHUE JIJINHBL.
DHEPrus 1 UMIYJIbC PENSATUBUCTCKON YaCTULBI.



CBs3p Maccbl C DHEPrU€d W HMILYJIBCOM PEIATUBUCTCKOM YaCTHIIBI.
OHeprus MoKosl.

Pasznen 7. KBanroBas ¢pusuxa

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®oronsl. Popmyna Ilnanka cBsizu sHepruu (OTOHA C €ro 4YacTOTOM.
DHeprust 1 UMIYJIbC POTOHA.

OtkpeiTe U uccienoanue Gorodpdexra. OnbiTel A. I'. Cronerosa.
3akonbl portorpdexra. YpaBHenue DiiHmTerHa ans pororpdexra. «KpacHas
rpanuna» ¢potodddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JCUCTBHUE CBETA.

TexHu4eckne yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: (OTODIEMEHT,
doTonaTuuk, colHeyHas 6arapes, CBETOAUO/I.

Llemoncmpayuu

®dotor(deKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

Hccnenosanue 3akoHOB BHelIHEro (hoTodddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OnbiTel Pe3epdopra no paccessHuIo o -4acTHII.
[Inanerapnas moxaenb aroma. [loctymatel bopa. M3nyueHune u morionieHue
(OTOHOB TIpH TIEPEX0Jie aTOMa C OJIHOI'O YPOBHS DHEPruu Ha JApyrou. Bujbr
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBeie cBoricTBa wactuu. Bomnbel ae bpownng. KopryckymsipHo-
BOJIHOBOM Jyaliu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYCHHE.

TexHuueckne ycTpoHCTBa M NMPAKTHUYECKOE MPUMEHEHHUE: CIIEKTPaIbHBIM
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HalGmonenne nuHEMYaThIX CIEKTPOB H3TyUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HaGmonenne nmuHeM4aToro crekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTBI, JIOKAa3bIBAIOIIUE CIIOAKHOCTh CTpoeHus sifipa. OTKphITHE
paanoakTuBHOCTH. OmbiTel  Pe3depdopma 1o  OmpeneneHuro  cocTaBa
paanoakTuBHOTO wu3mydeHusi. CBoiicTBa ambda-, Oera-, ramma-u3IydeHUs.
BnusiHue paanoakTHBHOCTH Ha KMBbIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA U HelTpoHa. HykiionHas mozens sinpa I'eiizendepra—
NBanenko. 3apsa sapa. MaccoBoe uncio saapa. M3otomnsl.

Anbda-pacman. DIEeKTpPOHHBIM W TO3UTPOHHBIA OeTa-pacman. ['amma-
U3JydyeHue. 3aKOH paJuoakTUBHOTO pacra/ia.

DHeprus CBsI3M HYKJIOHOB B siipe. SnepHblie cuibl. [edext maccsl sapa.

SAnepHble peakunu. Jlenenue u CUHTE3 S€P.

Anepnsnii peakrop. TepmosiaepHsiii cuaTe3. [Ipo0iieMbl M MTEPCIIEKTHUBBI
SAIEPHON IHEPTETUKU. DKOJTOTUUECKHUE ACTIEKTHI SIAEPHON IHEPTETUKHU.

DiieMeHTapHbIe YacTULbl. OTKPBITUE MTO3UTPOHA.

Metobl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YaCTHII.



@OyHaaMeHTaJdbHblEe B3aUMOJEHCTBUA. EQUHCTBO (hU3MUECKOW KapTHHBI
MHpa.

TexHudyeckne yCTpOMCTBA M MPAKTHYECKOE IPHUMEHEHUE: JI03UMETD,
Kamepa BunbcoHa, siiepHbli peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Paszzgen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPUIUKH

Ortanbel  pa3BUTUS acTpoHOMUM. [IpuknagHoe W MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3qH0r0 Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBU>KEHUE.

CosnHeuHasi cucTema.

Connue. ConHeuHast akTUBHOCTb. McTtounuk sHepruu ComnHia v 3BE3.
3BE3/bI, MX OCHOBHBIE XAPAKTEPUCTUKH. JlnarpaMma «CHEKTpaJIbHBIN KJacCc —
CBETUMOCTB». 3BE3/bI IJIABHOM MOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOW MOCJIEA0BATEIbHOCTH. BHYTpeHHEE CTpoeHuE
3BE31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKAECHUM U 3BoJitonuu CoJiHila
U 3BE3J1. DTallbl )KU3HU 3BE3]I.

Mueunsiii [IyTe — Hama [Manaktuka. [Tomoxxenue u auxkeHue CosiHIAa B
lNanaktuke. Tunbl ranakTtuk. PangvoranakTukd W KBazapbl. UEpHbIE ABIPHI B
AIpax raJlakTHK.

Bcenennas. Pacmmpenne Bceenennoi. 3akon Xa606ma. PazOeranue
ranakTuk. Teopus bousbiioro B3peiBa. PenkToBOE M3ITyUEHHE.

MacmraOHas ctpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iieMbl aCTPOHOMUHU.

Vuenuuecxkue nabnooenus

HaGmonenus HEBOOPYKEHHBIM rJ1a30M c UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX  MPUIOKEHUW [JIsl  OMpeeeHUs] TOJIOXKEHHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/11si CeBepHOTo MONyIIapus u
SIPKUE 3BE3/BL.

Ha6monenus B Teneckon JIlyasl, miianet, Miteanoro IlyTu.

O600maromnee MOBTOpPeHUE

Pons ¢u3umkum W acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
COIIMAJILHOM M 3TUYECKON cdepax IesATETBHOCTH YeJIOBEeKa, POJIb U MECTO
GU3MKH W acTPOHOMHH B COBPEMEHHOW HAydYHOW KapTHHE MHUpPa, pOJIb
¢dusznueckoit Teopun B GOPMUPOBAHUU TPECTABICHUIN O (GU3HUECKON KapTHUHE
MHpa, MeCTO (U3MUECKOW KApTUHBI MHUpa B OOIIEM pPSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOLE.

Me:xxknpeaMeTHbIe CBA3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 Kilacce ocyliecTBisercs ¢
YYETOM COJIEPIKATENBHBIX MEKIPEAMETHBIX CBSI3€M C KypCaMH MATEMAaTHUKH,
Ounonoruu, XuMuwu, reorpadu U TEXHOJIOTUH.

Meoswxcnpeomemmnvle nonsimus, CBSI3aHHbIE C U3YYEHUEM METOJ0B HAYUYHOI'O
MO3HAHWSA: SBJICHUE, HAYYHBIA (aKT, TUIOTE3a, (U3NUecKasi BEIMYWHA, 3aKOH,
Teopusi, HAOJIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pEmIEHHWE CUCTEMBl YPaBHEHUW, TPUTOHOMETPUYECKUE
byHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIAECTBO, BEKTOPHI M UX MPOEKIUHA HA OCU KOOPAWHAT,



CIIOKE€HUE BEKTOPOB, NPOM3BOJHBIE D3JIEMEHTAPHBIX (DYHKIMI, NpU3HAKU
Mo00Usl TPEYroJIbHUKOB, ONpPEEJEeHUE IUIOMAAN TUIOCKUX (QUryp u oobéma
TeJ.

Buonoeusa: snexTpuyeckue SBIEHMS B >KMBOW NPUPOAE, KOJIeOATEIIbHbIE
IBWKEHHUS B JKUBOW NPUPOJE, ONTUYECKUE SBJIEHUA B KUBOM INPHUPOJE,
NEUCTBHE PAIUALIMU HA KUBBIE OPTaHU3MBI.

Xumus: CTPOCHME aTOMOB M MOJIEKYJ, KpPHUCTaJUIMYECKas CTPYKTypa
TBEPABIX TEJN, MEXaHW3Mbl O0pa3oBaHUs KPUCTAUIMYECKOM  pPEIIETKH,
CIIEKTpaJIbHbIA aHAJIU3.

l'eoepaghus: MarHuTHblE TMONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX DY/,
(poTrochEMKa 3eMHON IOBEPXHOCTH, NPEACKA3aHUE 3EMIIETPSACEHUII.

Texnonoeua: JWHAMA DIEKTPOIEpENad, IEHEpaTop IEPEMEHHOrO TOKa,
ANEKTPOJIBUTATENb, UHAYKIMOHHASA I1€Yb, pajap, paguoNpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-neuyb, NpoeKIMOHHBIN annapar, BOJOKOHHAs OINTHKA,
COJIHEYHas Oarapes.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mpeamera «Dusuka» Ha ypoBHE CPEIHEr0 OOIIEro
oOpazoBanusi (0a30BbIi  ypOBEHb) [JOHKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIETYIONINX JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIHbHBIX
pe3yIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pE3yibTaThl OCBOCHUsI ydeOHoro mnpeamera «Duzuxay
JOJDKHBI ~ OTpa)xaTb  TOTOBHOCTH U CHOCOOHOCTH  OOyYarommxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOW IICHHOCTHBIX OpPHEHTAIlMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHICKOrOo  OOIIEeCTBa,
pacuIMpeHue JKU3HEHHOTO ONbITa U OIbITa JESITEJIBHOCTH B TIpoliecce
peanu3aii OCHOBHBIX HAIPaBJICHUM BOCTUTATEIBHON JESATEIBLHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMH  OOYYalomerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOTO OOIIECTBa;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKUX T'YMAHHUCTHYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbBHOCTh B HHTEPECAX TPaKIaHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHUE  B3aUMOJEICTBOBATH C  COIMAIbHBIMU  HMHCTUTYyTaMHU B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IAaTPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAaHHOCTH POCCUHCKOU TpakIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJAaM, JOCTUKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCITIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OILICHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYas HSCTETUKY Hay4dHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKOIN HAYKE;

5) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3luyHbIM cdepam mpodhecCuOHATHHON EeATeTbHOCTH, B TOM
quClie CBSA3aHHBIM C (DU3MKON W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BEIOOp Oyaymiedt mpodeccun W peamnu30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
TIJIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO M CamMOOOpa30OBaHUIO B
o0sacTu PU3MKU HA MPOTSKEHUU BCEH KUZHMU;

6) ’K0J10rM4eCKOro BOCIIUTAHUS



c(OpPMHPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbl, OCO3HAHHE TJI100aJTBbHOTO
XapakTepa SKOJIOTMYECKUX MPoOIIieM;

IUIAHUPOBAHUE M OCYLIECTBIIEHUE IECUCTBUNM B OKPYXKAKOLIECH Cpene Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHSI YEIOBEUYECTBA;

paclIMpEeHue OIMbITa JESITEIBHOCTH 3KOJIOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) 1eHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUs PUBHUECKON HAYKH,

OCO3HAaHHE IIEHHOCTU HAYYHOW [ESITENbHOCTH, FOTOBHOCTH B IIPOLECCE
u3ydeHus (U3UKU  OCYIIECTBISATH TMPOCKTHYIO UM HCCIEI0BaTEIbCKYIO
NEATENbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

IMo3naBaTe/bHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiicCTBUS
Ba3oBble JJoruueckue JelcTBUA:

CaMOCTOSATEIBLHO  (OPMYIUPOBaTh W  aKTyaJIM3UPOBAaTh  MIPOOJIEMY,
paccMaTpHBaTh €€ BCECTOPOHHE;

ONpENeNATh MEeU JACATCIBHOCTH, 3aJ1aBaTh MapaMeTpPbl U KPUTEPUH HX
TIOCTHKEHHS;

BBISBJISATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTPHBACMBIX
(U3UYECKUX SBIICHUSIX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOIITUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JEATEIBHOCTb, OIICHUBATh COOTBETCTBHE
PE3YIBTATOB IIEJISIM, OIICHUBATh PUCKH TOCJIEACTBUMN JEATEIbHOCTH;

KOOPJMHUPOBATh U  BBINOJIHATH pabOTy B YCIOBHUSAX PEaJbHOTO,
BUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;

pPa3BUBATh KPEaTHUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBaTe/bCKHue JeViCTBUA

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIIFOUYEBHIMU TOHATHUAMH U METOJaMHU
bu3nYecKol HAyKH;

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATEIBLCKON u MPOCKTHOMN
NEATeIbHOCTH B 00ylacTh  (U3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY  TIOMCKY  METOJOB  pelieHus 3a7ad  (U3UIECKOTO
CoJIepKaHMsl, IPUMEHESHUIO PA3INIHBIX METOIOB ITO3HAHUS;

BJIAJCTh BUJAMH JICSITCIHPHOCTH II0 TOJYYCHHUIO HOBOI'O 3HAHHUS, €T0
WHTEPIPETAlliH, NPeoOpa30BaHUI0 M TPHUMEHCHUIO B PA3IMYHBIX YYCOHBIX
CUTYalusX, B TOM YKCJIE TIPU CO3/IaHUN YI€OHBIX MTPOCKTOB B 00JaCTH (DH3HKH;

BBISIBIIATh NMPUUYUHHO-CJICACTBEHHBIC CBS3M W aKTyaIM3WpPOBATh 3aJady,
BBIJIBUTATh THUIIOTE3Y €€ pelIeHUs, HaXOJWTh apryMEHTHI JJI JOKa3aTeIbCTBA
CBOHMX YTBEP)KJICHHH, 3a]1aBaTh apaMETPhl K KPUTCPHH PCIICHHUS;

aHAJU3MPOBATh IIOJIYYEHHBIE B XOJE€ peNIeHHUS 3aJauyd Pe3yJIbTaThl,
KPUTHYCCKH OIICHUBATh HMX JOCTOBEPHOCTH, IPOTHO3MPOBATH H3MCHCHHE B
HOBBIX YCIIOBHUSX;

CTaBUTh W (PopMyIHpoBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTEIBLHOM
NEATCIILHOCTH, B TOM YHUCJIC TIPH U3YYCHUN (PU3HKH;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MMPUOOPETEHHBIH OIIBIT;



yMETh TEPEHOCUTHh 3HAHUA MO (U3MKE B MPAKTUYECKYIO 001acTh
KU3BHEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJICHU, MIPEJjIaraTh OPUTHHAIBHBIE OIXOAbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMM TOJIyueHUs WHOOpManuu (HU3NYECKOro COACPKAHUS
13 UCTOYHUKOB Pa3HBIX TUIOB, CAMOCTOSITEILHO OCYIIECTBISATH MTOUCK, aHAJIU3,
CHUCTEMAaTHU3alUI0 U MHTEPIpeTalnio HHOOpMaluKu pa3IMuHbIX BUAOB U (hopMm
MpeCTaBICHNUS,

OIICHUBAThH JIOCTOBEPHOCTh UH(POPMAITUY;

UCIIOJIB30BaTh CpPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAITUOHHBIX
TEXHOJIOTUH B PEIICHUH  KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 3a7a4 ¢ COONIIOJIEHUEM TPeOOBaHUN IPrOHOMHUKHU, TEXHUKU
0€30MaCHOCTU, TUTHUEHBI, PeCYpPCOCOEPEKEeHUsI, TIPABOBBIX U ATUUYECKUX HOPM,
HOpM MHGOPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (DMU3UYECKOTO COJCpPKaHUS B PazIMYHBIX (hopMmarax C
yuéTOM Ha3HaueHuss WHPOpPMAIMU U  1EJIEeBOW  ayJuTOpHWH, BBIOHpas
ONTUMAIBHYIO0 (OPMY MPEJACTABICHUS U BU3yaJIU3aIIUH.

KoMMyHuKAaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBJIAThL OOIEHWE Ha ypokax (U3MKM W BO BHEYPOUYHOU
JIEATSIILHOCTH

pacrio3HaBaTh TMPEANOCHUIKA KOH(JIMKTHBIX CHUTyallud W CMAT4aTh
KOH(DJIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJ/ICTB;

IIOHUMAaTh 5 HUCIOJIb30BaTh MIPEUMYIIECTBA KOMAaHTHOU 5
WHIUBUTYaJIbHON PabOTHI;

BBIOMPATh TEMAaTUKY M METOJBl COBMECTHBIX JCUCTBUN C y4éTOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJ0r0 Yi€Ha KOJUICKTUBA;

NpUHUMATh 1I€IM COBMECTHOM JIESTEIbHOCTH, OpraHW30BbIBaTH W
KOOPJIMHUPOBATh JECUCTBUS IO €€ JOCTHUKECHUIO: COCTaBJISATH IUIAH JICHCTBUI,
pacrpenensaTh pojau C Y4éTOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3YJIbTaThI
COBMECTHOM padOTHI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIaJa M Ka)XJOTO yYacTHHKAa KOMAaHIbI B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE TPOEKTHI, OICHUBATh HMACHU C IO3UIIMH HOBHU3HBI,
OPUTHHATBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETHYECKOE IOBEJICHUE B Pa3JIUYHBIX
CUTYAITUAX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH HHUITUATHBHBIM.

PeryisiTUBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUA
CamMoopranusanus:

CaMOCTOSITEIbHO  OCYLIECTBJISTh IO3HABATEIIBHYK) JIESITEIBHOCTh B
obmacth (U3MKA W ACTPOHOMHUH, BBISIBISTH MPOOJEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIIBHO COCTABJIATH IJIAH PEIIECHUS PACYETHBIX U KaYECTBEHHBIX
3a/1a4, TUIAH BBITIOJIHEHUSI MPAKTUYECKON paboThl C Y4E€TOM HMMEIOIIHNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLICHKY HOBBIM CUTYaIUsIM;



pacliMpATh  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
[IPEANIOYTEHNM;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILCHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYAHULIHUU B 00JACTH
(u3MKK, TMOCTOSHHO TIOBBIIATH CBOW O0Opa30BAaTENbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHUBHI B J€ATEIBHOCTbD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJa/J€Th HABBIKAMM II03HABATENIbHOW pediieKCuH KaK OCO3HaHUS
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX PE3YJIbTaTOB U
OCHOBAHU;

UCIIOJIb30BaTh NpUEMBI pediIeKCUd ISl OLIEHKHM CHUTyaluH, BbIOOpa
BEPHOTO pelIeHUS;

YMETh OIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATh PEIICHHS MO0 HX
CHU)KEHHIO;

OPUHUMATh MOTHUBBI W ApPTYMEHTHI JIPYTUX TpPU aHAIHM3€ pPe3yJbTaToOB
NEeSITebHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOUHCTBA;

OPUHUMATh MOTHUBBI W ApPTyMEHThI JPYTUX IPU aHAIHM3E Pe3yJbTaTOB
NEeSITEebHOCTH;

IPU3HABATh CBOE MPABO U NMPaBO APYIMX Ha OLIMOKH.

B nporecce 1OCTHKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTrPaMMBI
no ¢Qusuke I8 YPOBHS CpeaHero oOmiero oOpa3oBaHUs y OOyJaroluxcs

COBEPIIEHCTBYETCS HIMOIIMOHATLHBIH UHTEIJIEKT, IpeanoIaraomumi
c(hOpMHPOBAHHOCTD:
CaMOCO3HaHMs,  BKIIOYAIOIIET0  CIIOCOOHOCTh  TMOHUMATh  CBOE

OMOIIMOHAILHOE COCTOSHUE, BUACTh HANpPAaBICHUS pPAa3BUTHS COOCTBCHHOMN
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpPETYJIMPOBAHMUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIECHHE, CIOCOOHOCTh aJaNTUPOBAaTHCA K
OMOIMOHAILHBIM HM3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKITIOYAIOIICH CTPEMIICHHUE K TOCTHKCHHIO IIEITH
U yCTeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEWCTBOBATH UCXOS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh SMOLMOHAIHHOE
COCTOSIHME JpPYTHX, YyYUTBIBaTh €ro TMpH OCYIIECTBICHUHU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COMIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKIIOYAIOMIMX CIIOCOOHOCTh  BBICTPAMBaTh
OTHONICHHUS C APYTUMH JIFOJAbMH, 3a00TUTHCS, TPOSBISATH HHTEPEC U Pa3pelIaTh
KOH(MITUKTBHI.

IHNPEAMETHBIE PE3YJIBTATBI

K xonny o0yuenuss B 10 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOLIUXCS YMEHUM:



JEMOHCTPUPOBATh Ha MPUMEpPAX POJb U MECTO (PU3UKHU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHUPA, B Pa3BUTUM COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JTIOIEH;

YUUTHIBATh TPAaHULbI NPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJENECH:
MaTepualibHas TOYKa, MHEpIHUalbHAs cUCTeMa OTCYETa, aOCONIOTHO TBEPAOE
TE€JIO, MJCAIbHBIM Ia3, MOJEIU CTPOEHHUS Ta30B, KUIAKOCTEW U TBEPABIX TEIN,
TOUYEYHBIN JEKTPUUECCKUH 3aps]] NpH pelieHuH GU3NUECKUX 3a/1ay;

pacrio3HaBaTh (U3UYECKHUE SIBJICHUS (MPOIECChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA W  DJIEKTPOJAWHAMHMKHA: PABHOMEPHOE W  PABHOYCKOPEHHOE
OpsIMOJIMHENHOE  JABMKEHUE, CBOOOJHOE TaJeHUe Tej, JABWXKEHHE IO
OKPYXHOCTH, HWHEpLus, B3auMojencTBue Ten, auddysus, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00bEMa Tel NpH
HarpeBaHuu (OXJaXJIEHHUH), TEIJIOBOE PAaBHOBECHE, MCMApeHHe, KOHJEHCAHs,
IUIaBJIEHUE, KPUCTAJIM3AlUsA, KHUIIEHUE, BIAXHOCTh BO3/yXa, IOBBILICHUE
JNABJICHUsI Ta3a IpU €ro HArpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEXIY
napaMeTpaMHd COCTOSIHMSL Ta3a B H30Mpoleccax, dJeKTpu3auus Tell,
B3aUMOJICVICTBUE 3aPAI0B;

ONMKCHIBATh MEXAaHUYECKOE JABUKEHHUE, UCIIONB3Ys (PU3NUECKUE BEIUUMHBI:
KOOpJIMHATa, MyTh, NEPEMEUIEHNE, CKOPOCTh, YCKOpPEHHE, Macca Tena, CHUia,
UMITyJIbC ~ TENa, KWHETUYECKas  dSHEprus, IOTEHUUaJbHas  DJHEprus,
MexaHuueckas pabora, MexaHHM4ecKass MOLIHOCTb;, MPHU OMHUCAHUU MPABHIHHO
TPaKTOBaTh (PU3MUYECKUN CMBICI HUCIONB3YEMBIX BETUYMH, UX 00O3HAUYCHUS U
€AMHUIIBI, HAXOIUTH (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUHHY
C ApYTUMU BEJINYNHAMU;

ONMUCHIBATh HW3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN W TEMJIOBBIE SIBIICHUS,
UCTIONB3YA (PU3NYECKHE BEJMYMHBI: JaBJICHUE Tas3a, TeMIepaTrypa, CpeaHss
KHUHETHYECKast SHEPTUs Xa0TUYECKOTO JBUKECHUS MOJIEKY,
CpPEAHEKBAAPATHYHASI CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOThI, BHYTPECHHSS
sHeprus, pabora rasza, KOIPDHUIMEHT TOJE3HOTO JICUCTBUS TEIJIOBOTO
JBUTATENsA; TMpPU ONMUCAHUU TPABWIBHO TPAKTOBATh (DUIUYECKUN CMBICH
UCIIOJIb3YEMbIX BEJIWYHMH, UX O0O3HAYEHUS W EAUHUIIBI, HAXOAUTHh (HOPMYIIHI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BETMUUHY C IPYTUMU BEITUUMHAM;

ONHUCHIBATh  HM3YYEHHBbIE  BJIEKTPUUYECKUE  CBOIICTBA  BEIIECTBA U
AIEKTPUYECKHE SIBICHHS (MPOIECChl), HUCIONB3Yyd (PU3NYECKUE BETUYMHBI:
ANEKTPUUYECKUI 3apsl, FJEKTPUUECKOE M0JI€, HANPSHKEHHOCTD MOJIsL, MOTEHIIUA,
pa3HOCTh MOTEHUHUAJIOB; MPU OMHMCAHUU HPAaBUIBHO TPAKTOBATH (HU3MUYECKUN
CMBICI HCIOJb3YyEMbIX BEJIUYMH, WX OO0O3HAUEHUS U EJAMHMIIbI; YKa3bIBaTh
(GopMysbl, CBS3bIBAIONIME MJAHHYIO (U3MYECKYI0 BEJIMYMHY C JIpPYTHMMHU
BEJIMYMHAMMU;

aHAJIM3UPOBAaTh  (PU3WYECKUE TPOLECChl U  SBICHUS, HCHOJIB3YS
¢usznueckre 3aKOHbI M TPHUHIUIBL: 3aKOH BcemupHoro Tsarortenws, [, 1T u 11
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOM DHEPruH, 3aKOH
COXPaHEHHUsI UMITYJIbCA, TPUHLMI CYNEPIO3ZULUUNA CUJI, IPUHLUIN PABHOIIPABUS
WHEPLUUAIBHBIX CUCTEM  OTCYETA, MOJIEKYJISPHO-KHHETUYECKYIO TEOPHIO
CTPOEHMS BEIIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEIHEH KMHETUYECKON DHEPTUU
TEIUIOBOTO JIBMDKEHUS MOJICKYJ C aOCOJIOTHOW TeMIlepaTypol, MEepBhIN 3aKOH
TEPMOJAMHAMHUKH, 3aKOH COXPAaHEHMS IJIEKTPUUYECKOro 3apsaa, 3akoH KyroHa,
IIPU 3TOM PA3IMYATh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE
BbIpaKEHUE U YCJIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHLMUIBI JEUCTBUS MAIMH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iauvaTh YCJIOBHUS UX O€30MACHOTO UCIIOIh30BaHUS
B IIOBCEIHCBHOM >KH3HHU;

BBITIOJIHSITh AKCIEPUMEHTHI IO MCCIECAOBAaHUIO (DU3UYECKUX SIBICHUU U
MIPOIIECCOB C MCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX W3MEPEHHH, MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpY/IOBaHUS, MPOBOJAUTH OIBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBJISITh TIPSIMbIE U KOCBEHHbIC M3MEpeHUs] (U3UYECKUX BEJIIMYMH,
IpU 3TOM BHIOMpATh ONTUMAJIBHBIA CHOCO0 H3MEPEHUs W UCIOJIb30BAThH
U3BECTHBIE METO/IbI OIEHKHU MOTPEITHOCTEN U3MEPEHHUI;

UCCIEIOBAaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMU BEIUYUHAMH C
UCIIOJIb30BAHUEM TMPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UUYECKUX BEIMYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEIOBAHNS,

co0Jiro1aTh MpaBuia OE30MacHOro TpyAa MPU MPOBEACHUU UCCIEOBAHUIMA
B paMKax Y4eOHOTO JKCIEPUMEHTA, YU4COHO-UCCIIEA0BATEIILCKOW U MPOSKTHOM
NEATeTbHOCTH € HUCIIOJB30BAaHUEM  M3MEPUTEIBHBIX  YCTPOUCTB U
1abopaToOpHOro 00OPYAOBAHMUS;

pemaTth pacu€THbIE 3a7a4dl C SBHO 3aJaHHOW (DU3UYECKOM MOJICIbIO,
UCTIONB3Ysl (PpU3MUecKue 3aKOHbI W TMPHUHIMIBI, Ha OCHOBE aHalIn3a YCJIOBUS
3a/1a4d BBIOMPATh (YU3UUYECKYIO MOJIEb, BBIACIATh (PU3MUYECKUE BEIUYWHBI U
dbopmynbl, HEOOXOIUMBIC ISl €€ pelleHUs], MPOBOAUTL PacuéThl U OLICHUBATH
PEaNbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3UUECKOU BETUUHHBI;

pemarb KaueCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HEMIPOTHBOPEUMBYIO LEMOYKY PACCYXKIAECHUU C OMOPOW HA M3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS,

UCIIOJIb30BaTh ~ NpU  pEeHIeHuH  y4eOHBIX  3aJad  COBPEMEHHbIC
UHPOPMAIIMOHHBIE ~ TEXHOJOTHUU  JUId MIOUCKA, CTPYKTYpHUpPOBaHHS,
UHTEPIPETAlMd M TPEJACTaBICHUS y4yeOHOM W HAYyYHO-MOMYJSPHOM
uHbOpMAIIMK, TIONYYCHHOW W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHUUYECKU
aHAM3UPOBATH MOTYyYaeMyI0 HH(OPMAIHUIO;

NPUBOJUTH TPUMEPHl BKJIaJa POCCUUCKHX U 3apyOCKHBIX YUEHBIX-
(Gu3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIETO0 MHpA, B
pPa3BUTHE TEXHUKU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3UKE B TTOBCEIHEBHOW KU3HU
st obecrieueHuss 0€30MACHOCTH MpW  oOpameHud ¢ mpudbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, /IS COXPAHECHHSI 3I0POBbS U COOJIIOICHHS] HOPM
AKOJIOTUUYECKOTO MOBEJICHUS B OKPY KaloLIEH cpefie;

paboTaTe B TpYIE C BBIIOJHEHHEM PAa3IMYHBIX COIMATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIbBI, PAalMOHAIBHO pacHpenesTh OOS3aHHOCTH U
IJIAHUPOBAaTh  JESATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJEeKBATHO
OLICHMBAaTh BKJAJ  KaXJOro0 M3 YYaCTHUKOB TpyNIbl B  pEUICHHUE
paccMaTpruBaeMoOM MPOOIEMBL.

K xonny oOyuenust B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO PU3UKH B (HOPMHUPOBAHUHU
COBPEMEHHOM HAay4YHOW KapTHHBI MHPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B MMPAKTUYECKON AEATEIbHOCTH JIFOAEH, LETOCTHOCTh U €UHCTBO
(bu3nYeCcKoi KapTHHBI MUPA;



YUUTHIBATh TPAHUIIBI MPUMEHEHUS H3YYCHHBIX (U3UUYECKUX MOJCNCH:
TOYCYHBIN JJIEKTPUYECKUN 3apsj, JIyd CBE€Ta, TOYEUYHBIM MCTOYHUK CBETA,
siepHasl MOJIelb aToMa, HYKJIOHHAs MOJEJb aTOMHOTO sipa MpU PEIICHUU
dbu3nUecKuX 3a/1ay;

pacrio3HaBaTh (U3UYECKUE SBJICHUS (MPOIECChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB DJJICKTPOJWHAMHUKH M KBAaHTOBOM (PU3HMKU: dIEKTpUUECKas
MIPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHUCTBUS TOKA,
B3aUMOJICHCTBUE  MArHUTOB, JJICKTPOMAarHuTHas  WHAYKIUSA, JCHCTBUE
MarHuTHOTO TOJsi Ha TPOBOJHUK C TOKOM U JABWXKYIIMHCA 3apsij,
AJIEKTPOMArHUTHBIE KOJEOAHUsI W BOJHBI, MPSIMOJIMHEHHOE pacnpoCcTpaHEHUe
CBETa, OTPaXKEHUE, TIPEIOMIICHHE, HHTepdepeHIns, TuPpaKys U NOasIpru3aIus
CBeTa, nucnepcus cpeta, horodnektpuaeckuit 3gdext (hotorddexr), cBeToBOE
JaBJeHUe, BO3HUKHOBEHWE JIMHEWYaTOro CHEKTpa aroma  BOJOpoOAa,
€CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OMUCHIBATh M3YyUYECHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKUE,  DICKTPUUYECKYI0  MPOBOJAUMOCTh  PA3JIUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SBJICHUS (TMPOLIECCHI), UCIOIb3Ysd (PU3MYECKHE BEIIMYUHBI:
ANEKTPUUECKHM 3apsifl, CUjla TOKA, DJIEKTPUUECKOE HAMPSIKEHUE, IIEKTPUUECKOE
CONPOTHUBIICHHE, PA3HOCTh IOTEHIMANOB, SJIEKTPOJABIDKYIIAs cuia, paborta
TOKa, WHAYKIUS MArHUTHOTO TMOJs, cwia Awmmepa, cuna JlopeHia,
WHJYKTUBHOCTh KATYIIIKH, JHEPrUsl SJIEKTPUUECKOTO M MArHUTHOTO TOJICH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsl U CHUjia TOKa B
mpoilecce TapMOHUYECKUX  DJEKTPOMAarHMTHBIX  KojeOaHui, (OKyCHOe
pPACCTOSIHME W ONTHYECKas Cujla JIMH3BI, TIPU OMUCAHUU MPABWIBHO TPAKTOBATH
(U3MYECKUI CMBICT HUCIOJIb3yeMbIX BEJIMYMH, UX OOO3HAYEHUS U EIUHUIIBI,
yKa3blBaTh (OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (U3MUYECKYIO BEIUYHHY C
JIPYTUMH BEJIMUYMHAMU,

ONKCHIBATh W3YUYCHHbIC KBAHTOBBIC SBJICHUS M IMPOILECCHI, MCIOIB3YS
¢u3nUecKkre BEJIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, DHEPTUs M UMITYJIbC (DOTOHA, MEPHOJ Mojypacnana, dHEprus
CBS3M aTOMHBIX sIIep, MPH OINKCAHWU MPaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICIT HCIIONB3YEMBIX BEIUYUH, UX OOO3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh
dbopMyInbl, CBS3BIBAIOIIME JaHHYI (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYUHAMH, BBIYUCISTH 3HAUCHUE (PU3UUECKON BETUUNHBI

aHANMM3UPOBATh  (U3UYECKUE TMPOIECChl M  SBICHHUA, HCHOIB3YSA
¢u3nueckre 3aKOHbI U MPUHIUIBL: 3aKk0H OMa, 3aKOHBI MMOCIEI0BATEILHOTO U
MapajuieIbHOr0 COEIMHEHUS MPOBOJHMKOB, 3akoH Jlxoyns—Jlenua, 3akoH
ANEKTPOMArHUTHONM MHAYKIMHK, 3aKOH NPSIMOJMHEHHOTO pacnpoCTpaHEHUs
CBETA, 3aKOHbl OTPAXXEHMSI CBETA, 3aKOHbI MPEJIIOMJICHUS CBETa, YPaBHEHUE
OuHmTeitHa 1 hoToddPeKTa, 3aKOH COXpaHSHUS YHEPTHH, 3aKOH COXPaHEHUS
HMMITYJIbCa, 3aKOH COXPAHEHHMs 3JIEKTPUUYECKOro 3apsifa, 3aKOH COXpaHEHUs
MacCOBOT'0 YHCIIa, MOCTYyIaThl bopa, 3aK0OH paguoakTUBHOTO paclajia, Mpyu 3TOM
pa3nu4aTth CJIOBECHYI (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYECKOEe
BbIpaK€HUE U yCJIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;

ONpENEeNATh HAMNpaBJI€HUE BEKTOpa HWHAYKIMM MArHUTHOTO  IOJIS
MMPOBOJHUKA C TOKOM, CHJIBI AMIepa 1 CHiIbl JIopeHna;

CTPOUTh U ONUCHIBATh HU300pa’KEHHUE, CO3/1aBAEMOE IUJIOCKUM 3€pKajoM,
TOHKOM JIUH30M;

BBIMIOJIHSITh SKCIEPUMEHTHI 1O HCCIENOBAaHUIO (U3UYECKUX SIBICHUU U
MIPOILIECCOB C MCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX MU3MEPEHUU: MPU 3TOM
dbopMynupoBaTh MpoOJIEeMy/3aady W THIOTE3y YYEOHOTO OKCIEPHMEHTA,



coOupaTh YCTAHOBKY M3 MPEIJI0KEHHOTO O0OpYIOBaHMS, MPOBOAUTH OMBIT U
bopMyIHUpPOBATH BHIBOJIBI;

OCYLIECTBIISITh NPSIMbIE U KOCBEHHBbIE M3MEpPEHUs (PU3MUYECKUX BEIIUYUH,
IpU STOM BHIOMPATh ONTHUMAJIbHBIA CHOCOO H3MEPEHHS U MCHOJb30BATh
M3BECTHBIE METO/bI OLIEHKH IIOIPELIHOCTEN U3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIWYUH C HCIOJIb30BAHUEM
NOpsMBIX H3MEPEHMI: NpHU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHpPOBATH
pE3yNIbTAaThl MOJYYEHHON 3aBUCUMOCTU (PU3MYECKUX BEITUYUH B BHJIE€ TAOJIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3ybTaTaM UCCIEI0BAHMUS;

co0Jiro1aTh MpaBuiIa OE30MacHOro Tpyda IMpU MPOBEACHUU UCCIEOBAHUIM
B paMKax y4eOHOro 3KCIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESTENbHOCTH  C  HCIOJB30BAHMEM  HM3MEPUTENbHBIX  YCTPOHUCTB |
1abopaTOpHOro 00O0PYAOBAHUS;

pemiatb pacy€THbhIE 3aJaud C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIo,
UCTIONIb3Ys (PU3MYECKHUE 3aKOHBl M MPUHLMUIIBI, HA OCHOBE aHajiu3a yCIIOBUS
3a/layd BBIOMpATh (PU3NYECKYIO MOJIENb, BBIACNATh (PU3MUECKHE BEIMUYUHBI U
dbopMyIbl, HEOOXOAMMBIEC JUIsl €€ pEellIeHUs, MPOBOIUTH PACUEThl U OLEHUBATH
PEaNbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3NUECKON BETUUNHBI;

pemiarhb KayeCTBEHHbIE 3a/lavyu: BBICTPANBATh JIOTUYECKU
HENPOTUBOPEUMBYIO LIETIOUKY PACCYX ACHUH C OMOPOM HA U3YUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SBICHMUS;

UCIIOJIb30BaTh ~ NpPU  pEHIeHMH  y4eOHBIX  3aJad  COBPEMEHHbIC
UHPOPMAIIMOHHBIE  TEXHOJOTMWM  JUIsl  TIOWCKAa, CTPYKTYpUpPOBaAHUS,
UHTEpIpPETAllMi M TMPEJACTaBICHUS y4yeOHOM W HAyYHO-NOMYJSPHOM
uHbOpMAIMK, TIONYYEHHOW U3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJTyYaeMyI0 HH(OpMAIHIO;

OOBSCHATh TPHUHIIMIIBI JEUCTBUS MAIWH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyarh yCJIOBUA WX O€30MacHOr0 MCIOJB30BaHHS B
IMOBCEIHEBHOM »KU3HHU,

NPUBOJUTH TPUMEPHl BKJIaJa POCCUUCKHX W 3apyOCKHBIX YUEHBIX-
(Gu3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO MHUPA, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3MKE B TTOBCEIHEBHON KU3HU
I obecrieueHus 0€30MAacHOCTH  MPU  OOpalleHuW ¢ IpudbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, JJII COXPAHECHHS 3I0POBbS U COOJIIOICHHS] HOPM
AKOJIOTUYECKOTO TIOBEICHUSI B OKPYXKAIOIIEH Cpele;

paboTaTh B TpYINIE C BBIIOJHEHHUEM pA3JIMYHBIX COIMAIbHBIX pPOJeH,
IUIAHUPOBATh PabOTy TPYIIBI, PalUOHAIBHO pPAacHpeleisaTh OOS3aHHOCTH U
IUIAHUPOBATh  JI€ATEJIBHOCTh B  HECTAaHAAPTHBIX CHUTyalWsAX, aJeKBaTHO
OLICHMBAaTh BKJIAJ  KaXJOr0 U3 YYaCTHUKOB TpYyNIbl B  PEIICHHE
paccMaTpuBaeMoi MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
HauMeHoBaHHne KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3ie/ioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpaMmel padoThI padoThI
Pazaen 1. QJIEKTPOJIMHAMUKA
MarnuTtHoOE 110JI€E.
1.1 OIIeKTpOMarauTHas 11 1 3 bubmmorexa TTOK
’ p https://m.edsoo.ru/7f41c97c
WHTYKITUS
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSI 1 BOJIHbBI
MexaHndeckue u
bu6moreka [IOK
2.1 3JIEKTPOMarHUTHBIE 9 1
https://m.edsoo.ru/7f41c97c¢
KoJieOanus
MexaHndeckue u
bu6moreka [IOK
2.2 AJIEKTPOMAarHUTHBIE 5 1
https://m.edsoo.ru/7f41c97c¢
BOJIHEI
23 Omtiika 10 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c¢
Wroro no pazgeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOU TEOPUU OTHOCUTEJIBHOCTHU

3.1

OCHOBEHI CIIEIHATBHOMN

TEOPHUH

4

1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c¢




OTHOCUTCIBHOCTHU

Hroro no pazneny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

41 DNeMEeHTHI KBaHTOBOM 6 bubnuotexa [JOK

' OINTUKHU https://m.edsoo.ru/7f41c97c¢
4.2 CrtpoeHue atoma 4 bubmorexa HOK

' p https://m.edsoo.ru/7f41c97c
43 ATOMHOE SLIDO 5 bu6moreka [IOK

’ o https://m.edsoo.ru/7f41c97c

Hroro mo pazgeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UNKHU

51 DJIEeMEHTHI aCTPOHOMUU ; 1 bubnuoreka [IOK
' U acTpopU3HKU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7

Pazgen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 Oo6o06maromee 4 bubnuorexa [JOK
' [IOBTOPEHUE https://m.edsoo.ru/7f41¢97¢
Hroro 1o pasueny 4
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME 08 4 7




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne KosnuecTBo yacoB
DJIeKTPOHHbIE
[ara uudposeie
n | Tema ypoka KonTpoJbHbIE IIpakTHYeckue
Bceero U3y4eHust o0pa3oBaTejibHbIE
/ paGoThI paGoThI
pecypchl
n
®du3nKa — Hayka O MPUPOJIE. bubnuotexa [JOK
1 Hayunble MeTO b1 TO3HAHMS 1 05.09.2023 https://m.edsoo.ru/ff0c32e
OKPYKaIOIIEro Mupa 2
Ponb u mecto pusuku B
OPMHUPOBAHUU
g)o;) eMI;HHofI Hay4HOU bubmorexa OK
2 P e 1 07.09.2023 https://m.edsoo.ru/ff0c33e
KapTHUHBI MUDA, B p
MPAKTUYECKON AeSITeTbHOCTH B
Jronei
MexaHnnyeckoe IBUKEHUE.
OTHOCHUTENBHOCTh bubnuorexa [JOK
3 MEXaHUYECKOTO JTBKCHUS. 1 12.09.2023 https://m.edsoo.ru/ff0c350
[Tepemenienue, CKOpOCTb, 8
yCKOpEHUe
PABHOMEDIHOE bubnuoreka [JOK
4 p 3 1 14.09.2023 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEUHOE ABMKEHUE 0
P b K
5 aBHoyCKOp?HHOC 1 19.09.2023 ubmanoreka [{O
MPSIMOJIMHEUHOE IBUIKECHUE https://m.edsoo.ru/ff0c372




€

CBoOoAHOE ITaJIcHUE. bubmuoreka [JOK
6 VYckopenue cBOOOIHOTO 21.09.2023 https://m.edsoo.ru/ff0c39¢
MaJICHUS Y
KpuosmmHeiinoe nBuxeHue. bu6moteka [IOK
7 JIBuKeHre MaTepuaIbHOU 26.09.2023 https://m.edsoo.ru/ff0c3ad
TOYKHM II0 OKPYKHOCTH a
[IpuHIHAIT OTHOCUTENBHOCTH
lNanmnes. UaepumansHble bromorexa OK
8 ' . 28.09.2023 https://m.edsoo.ru/ff0c3be
cucteMsbl orcueta. [lepBslii o
3akoH HproToHa B
Macca Tena. Cuna. [IpuHnmn
cynepno3uiuu cuil. Bropow bubmorexa OK
9 ) 03.10.2023 https://m.edsoo.ru/ffO0c3be
3axoH Herotona mis g
MaTepuaTbHOW TOYKU B
Tperuun 3akoH HeroToHa mi1st bubmorexa [IOK
10 05.10.2023 https://m.edsoo.ru/ffO0c3be
MaTepUaIbHbIX TOUYEK g
3aKOH BCEMHPHOTO
TaroteHus. Cuia TsSKecTH Bubmmorera [IOK
11 ’ ’ 10.10.2023 https://m.edsoo.ru/ff0c3d0
[lepBas kocmuueckas 0
CKOpPOCTH B
Cuna ynpyroctu. 3akoH bubmmorexa [TOK
12 ’ 12.10.2023 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena 3
b K
13 | Cuna tpenus. Koapduunent 17.10.2023 nommorexa [10

https://m.edsoo.ru/ff0c3{7




Tpenus. Cuiia
COTIPOTHUBIICHUS TIPH
JBYDKEHUH TEJa B )KUIKOCTH
WJIN Ta3e

I\

[ToctynarensHo€E 1
BpalIaTeIbHOe JBIKCHHE
a0COJIFOTHO TBEPJIOTO TEa.

bu6mmoreka [IOK

14 19.10.2023 https://m.edsoo.ru/ff0c41a
MowmeHT cunbl. [1medo cuibl. 6
YcnoBus paBHOBECHS B
TBEPJIOTO TETA
NmMnynbc maTepraibHON
TOYKH, CHCTEMBI
MaTepuaIbHbIX TOYCK. bubmmorexa TOK
15 24.10.2023 https://m.edsoo.ru/ff0c43d
Nmnynec cuinbl. 3akoH p
COXpaHEHUs UMITYJIbCA.
PeakTuBHOE IBIKECHUE
PaboTa 1 MOIITHOCTH CHITBI.
Kunernueckas sneprust bubnuorexa [JOK
16 | maTepuaJbHOW TOYKH. 26.10.2023 https://m.edsoo.ru/ff0c450
Teopema 06 n3MEeHEHUH 2
KHHETHYECKO SHEPTUuun
[ToreHumanpHas SHEPTHSL.
[ToreHumanpHas SHEPTUS
. bubmuoreka [JOK
17 YNpYro eOpMHPOBAHHOH 07.11.2023 https://m.edsoo.ru/ff0c461

IPYXUHBI. ITorennuanbpHas
OHEpPTrud TClia BOJIM3U
MMOBCPXHOCTU 3eMin

a




18

IToreHnmanpHbIE U
HEINOTEHINAJIbHBIE CHUJIBI.
CBs13b paboTHI
HEIMOTEHIUAJIbHBIX CUJI C
U3MEHEHUEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEpPruu

09.11.2023

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c478

C

19

JlabopaTtopHnast pabota
«MccnenoBanue cBs3u
paboOTHI CHIIBI C U3BMEHEHUEM
MEXaHWYECKOU SHEPTUHU Telia
Ha IpUMepe pacTsHKEHHS
PE3UHOBOTO KI'yTa»

14.11.2023

20

KonTtponsHas padota no
teme «KnHemaruka.
JnnaMmuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE)

16.11.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b7

4

21

OCHOBHBIE TIOJIOKCHHUS
MOJICKYJISIPHO-KHHETUYECKO I
Teopuu. bpoyHOoBCcKOE
nsuxenue. Auddysus

21.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c4dc
2

22

XapakTep OBUKCHUS U
B3aUMOJICHCTBUS YaCTHUL]
BelecTsa. Moaenu
CTPOEHMS 'a30B, )KUJIKOCTEH
U TBEPBIX TEII

23.11.2023




23

Macca monexysn.
KonnuecTBo BemiecTna.
[Tocrositnnas ABoraapo

28.11.2023

24

TermoBoe paBHOBECHE.
Temneparypa u €€
n3mepenue. [lkana
temmneparyp Llenbcus

30.11.2023

25

WUneanpuernii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

05.12.2023

bu6morteka [IOK
https://m.edsoo.ru/ff0c4fd
e

26

AOcouroTHas TeMIiepaTypa
Kak Mepa CpeHen
KUHETUYECKOW dHEPrUun
JBUKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

07.12.2023

bubmoreka [IOK
https://m.edsoo.ru/ff0c511
€

27

3akoH /lanpToHa. ['a30BbIE
3aKOHBI

12.12.2023

28

JlaGopaTopHas pabota
«HUccnenoBanue
3aBHCUMOCTH MEXTy
napamMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO raza

14.12.2023

29

N3ormporieccel B naeanbHOM
rase 1 ux rpaguueckoe
IpeJCTaBICHNE

19.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570
€




Buyrpenussa sHeprus
TEPMOJIMHAMUYECKOU
CUCTEMBI U CIIOCOOBI €€’

u3MeHeHus. Koiauuectro bubmorexa HOK
30 ' 21.12.2023 https://m.edsoo.ru/ff0c595
TEIUIOTHI U padoTa. )
Buyrpennssa sHeprus B
0JTHOATOMHOTO HI€AJIbHOTO
rasa
bu6moteka [IOK
31 Buae Tenonepenaun 26.12.2023 https://m.edsoo.ru/ff0c5¢3
6
VY enpHas TEIIIOEMKOCTh
BeniecTBa. KoaumdectBo bubnuorexa [JOK
32 | TemIoTHI pU 28.12.2023 https://m.edsoo.ru/ff0c5¢c3
TerIonepeaaye. 6
AmnabaTHBIN MPOIECC
[TepBrIit 3ak0H
1 TEPMOJMHAMUKH U €r0 09.01.2024 bubnuoreka [JOK
IIPUMEHEHUE K https://m.edsoo.ru/ffOcSefc
M30IpoIeccam
HeoO6parumocTh mporieccor bubmuoreka [JOK
34 | B mpupoze. Bropoii 3akon 11.01.2024 https://m.edsoo.ru/ff0c623
TEPMOTUHAMUKH 0
N bubmuoreka [JOK
[Tpunmun nevicreus u KI1
35 pHHH . a A 16.01.2024 https://m.edsoo.ru/ff0c600
TETTIOBOI MaIIHHBI .
36 | Uuxn Kapno u ero KII/] 18.01.2024




DKosornyeckue mpooIeMbl

37 23.01.2024
TETIOIHEPTETHKU
O06o0marmuii ypok bubmuoreka [JOK
38 | «MonekynspHas pusuka. 25.01.2024 https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOAUHAMHUKI 8
KontponsHas padota no
Teme «MouekyisipHas bubmorexa [IOK
39 30.01.2024 https://m.edsoo.ru/ff0c6a5
¢uzuka. OCHOBBI 0
TEPMOTHHAMHUKI
[Tapoob6pazoBanue u bubnuoreka [JOK
40 | xouneHncanus. Ucnapenue u 01.02.2024 https://m.edsoo.ru/ff0c63b
KHTIEHHE 6
AOcoroTHas U bubnuorexa [JOK
41 | oTHOcUTeNbHAs BIAXHOCTh 06.02.2024 https://m.edsoo.ru/ff0c64d
BO31yxa. HaceleHHbIii map 8
TBepnoe Temno.
Kpucrannuueckue u
aMmopdHBbIE Tea. bubnuoreka [JOK
42 | AHU3OTpONHS CBOHCTB 08.02.2024 https://m.edsoo.ru/ff0c65f
KpucTauioB. JXXKuakue 0
kpuctayibl. CoBpeMeHHbIE
MaTepuabl
[InaBnenue u
KpUCTAIIN3aIus. Y IenbHast bubmmorexa [TOK
43 13.02.2024 https://m.edsoo.ru/ff0c670

TEIUIOTA TUTABJICHUS.
Cybnumarus

8




YpaBHEHHE TETIOBOTO

bubnuoreka [IOK

44 15.02.2024 https://m.edsoo.ru/ff0c682
Oananca
0
DnekTpu3aIus Tel.
DnekTpuyeckuu 3apsi. JIBa bubmmorera [TOK
45 p PALL. 20.02.2024 https://m.edsoo.ru/ffO0c6bc
BHJIA DJICKTPHYCCKUAX .
3aps 0B -
[TpoBOTHUKH, TUIICKTPUKH
31 ion OBOJIHUKH 3;)KOH bubmorexa HOK
46 YHPOBOA ) 22.02.2024 https://m.edsoo.ru/ffO0c6be
COXpaHEHUS IEKTPUIECKOTO .
3apsaa -
B3anmoneuncTBue 3apsiios. bubnuotexa [JOK
47 | 3axon Kymona. Toueunbrrt 27.02.2024 https://m.edsoo.ru/ffOc6ce
AIEKTPUICCKUH 3aPsiJT 4
Hanpsiox€nnocthb
ANEKTPUYECKOTO IOJISL. bubnuoreka [IOK
48 | IlpuHIUI CyNEepIO3UIIUHA 29.02.2024 https://m.edsoo.ru/ffOc6df
AIIEKTPUYECKHUX MOJICH. 2
JInHuKM HANIPSYKEHHOCTH
Pabota cun
AIIEKTPOCTATUYECKOTO OIS bubmmotera [IOK
49 P ’ 05.03.2024 https://m.edsoo.ru/ff0c6f0
[ToTenman. Paznocth 0
IMOTEHIMAJIOB -
[TpoBOTHUKY U TUAIIEKTPUKU
B lajneKTH OCTaTI/IﬂeCKOM gone bubmorexa OK
50 p ’ 07.03.2024 https://m.edsoo.ru/ff0c701

Z[I/IBJICKTPI/ILICCKEUI
MMPOHUIACMOCTDb

8




51

DNEeKTPOEMKOCTb.
Konpnencarop

12.03.2024

bubnuoreka [IOK
https://m.edsoo.ru/ff0c712
6

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOTO KOHIEHCATopa

14.03.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c72c
0

53

JlabopaTtopHnast pabota
"Usmepenue
3IEKTPOEMKOCTH
KoHAeHcaTopa"

19.03.2024

54

[TpunIun neicTBus u
MIPUMEHEHHE
KOHJICHCATOPOB,
KOIHMPOBAJIBHOTO arapara,
CTPYWHOTO MPUHTEPA.
DJIeKTpOCTaTUYECKas
3amuTa. 3a3eMieHue
ANEKTPOIIPUOOPOB

21.03.2024

55

DIJIEKTPUYECKUI TOK,
YCIJIOBUS €r0
CYILECTBOBAHUSI.
[Tocrosinueil TOk. Cuna
Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma
JUISl y4acTKa LEMH

02.04.2024

56

HOCHCHOB&TCHLHOC,
napaJjijieJIbHOC, CMCIIAHHOC

04.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f




COEJIMHEHUE MTPOBOIHUKOB.
JIaboparopHas paboTa
«M3ydyeHne CMEIanHoro
COCIIMHEHUS PE3UCTOPOB

IS

57

Pabora u MontHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

09.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3akon Oma Jy1s IOJTHOM
(3aMKHYTOM) 3JIEKTpUYECKON
nenu. KopoTkoe 3aMbIkaHue.
JlabopaTtopHnast pabota
«3mepenune D1C
MCTOYHHUKA TOKA U €r0
BHYTPEHHETO
COTPOTHUBIICHUS

11.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae
0

59

DJIEKTPOHHAs MPOBOIUMOCTh
TBEPJIBIX METAJIOB.
3aBHCHMOCTH
COITPOTUBJICHUS METAJIJIOB OT
TeMIIepaTyphl.
CBepXnpoBOAUMOCTh

16.04.2024

60

DNEKTPUUYECKUU TOK B
Bakyyme. CBoucTBa
AIIEKTPOHHBIX ITYYKOB

18.04.2024

61

[TosynpoBOAHUKH, HX
COOCTBEHHAs M IpUMecHast
npoBoauMocTs. CBOUCTBA

23.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84a
€




p—n-niepexoa.
[TosrynmpoBOAHUKOBBIE
puOOpHI

DNEeKTPUUYECKUH TOK B
pacTBOpax M pacIuiaBax

bu6mmoreka [IOK

62 | DJIEKTPOJIUTOB. 25.04.2024 https://m.edsoo.ru/ff0c82b
DNEeKTPOTUTHIECKAS a
JUCCOITHAITUSA. DIIEKTPOJIH3
DJIEKTPUYECKUH TOK B ra3ax.
CaMOCTOSITeNIbHBIN U bubmorexa HOK
63 . 30.04.2024 https://m.edsoo.ru/ff0c84a
HECaMOCTOSTSIIBHBIN pa3psil. .
Monnwust. [Tnazma -
DneKTpuYeCcKrue Mpuodopsl U
YCTPOWCTBA U UX bubnuoreka [IOK
64 | mnpakTHYECKOE MPUMECHCHHE. 02.05.2024 https://m.edsoo.ru/ffOc86f
[IpaBuna TeXHUKHN c
0€301acHOCTH
. bu6moreka [IOK
O6o0maromuii ypok
65 PO YP 07.05.2024 | https://m.edsoo.ru/ff0c88h
«DNEKTPOIMHAMUKA» .
KounTponbnas pabora no
TeMe «DIIeKTPOCTaTUKA. bubnuoreka [JOK
66 | IloCTOSIHHBIN AJIEKTPUYECKUMA 09.05.2024 https://m.edsoo.ru/ffOc8a8
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P i .
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KonTtponpHas pabora o
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TeMe "DnekTpoauHaMuKa"

6

PesepBHBIN ypOK.

bu6mmoreka [{OK

68 | OOoOmaromuii ypox 1o 1 16.05.2024 https://m.edsoo.ru/ff0c8f6
temam 10 kimacca c
OBIIEE KOJIMYECTBO

YACOB I10 ITPOT'PAMME
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11 KVIACC

Ne n/m Tema ypoka

KoaunuyecTBo 4acoB

JJeKTpoHHbIe NM(POBbIe 00pa3oBaTebHbIE PecypChl

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

ITocTostHHBIE MATHUTEI M UX
B3auMoOJicicTBHE. MaruuTHoe
nose. Bexrop marHuTHOM
WHAYKIWY. JIMHUM MarHUTHOM

WHIYKIINU

bu6mmoreka IIOK https://m.edsoo.ru/ff0c9778

MarauTHO€ 10Jie MPOBOHUKA
¢ TokoM. OTBIT DpcTena.
B3anmopeiicTBre mpoBOAHUKOB
C TOKOM

bu6mmoreka IIOK https://m.edsoo.ru/ff0c98fe

JlaGopaTtopHnast pabota
«/3ydeHne MarHuTHOTO TOJIS
KaTyIIKU C TOKOM»

bubnuoteka L{OK https://m.edsoo.ru/ff0c98fe

JleiicTBe MarHuTHOTO IIOJISI Ha
MMPOBOJTHHK ¢ TOKOM. Cuia
Awmriepa. JlabopaTtopHas pabora
«HccnenoBanue neicTBUS
IMOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM»

bu6mmoreka LIOK https://m.edsoo.ru/ff0c9acO

JleficTBEe MarHUTHOTO MOJIS Ha
JBHKYLLYIOCS 3apSKEHHYIO

bu6mmoreka LIOK https://m.edsoo.ru/ff0c9df4




yactunyy. Cuna Jlopenua.
PaGora cunbl Jlopenna

DNeKTpOMarHUTHAsE HHIYKIIHS.
IToTok BEKTOpa MarHUTHOMN
uHaykuu. JJ1C uHAyKIUH.
3aKoH 3JE€KTPOMarHUTHON
naaykuun Papanest

JlabopaTtopHnast pabota
«HccnenoBanue sBICHUS
3J'I€KTpOMal"HI/ITHOI\/'I HUHAYKOWUN

bu6mmoreka LIOK https://m.edsoo.ru/ffOcal50

NHayKTUBHOCTH. SIBIEHUE
camonnaykiuu. J1C
CaMOMHAYKIIMU. DHEPTUs
MarHUTHOTO TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMarHuTHOE
nosie

bu6mmoreka IIOK https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoicTBa U ux
MIPUMEHEHHE: TOCTOSTHHBIE
MarHuThl, 3JIEKTPOMAarHuThI,
AJIEKTPOIBUTaTENb,
YCKOPHUTEINN IEMEHTAPHBIX
YacTHUll, MHAYKIIMOHHAS TeUb

10

Oo6o06uaromuit ypok
«MarHuTHoe 1oJ1e.
DneKTpOMarHuTHask UHIYKIIHS

bu6mmoreka LIOK https://m.edsoo.ru/ffOcab82

11

KonTponpHast pabota o Teme

bu6mmoreka LIOK https://m.edsoo.ru/ffOcad58




«Mar"auTtHoe noiJie.
3JIGKTpOMaI‘HI/ITHa$[ I/IHIIyKIII/ISI»

12

CBOOOTHBIC MEXaHUYECKUE
Kosebanus. ['apMoHMUecKue
Kosie0aHus. YpaBHEHUE
rapMOHHYECKHX KOJIeOaHUH.
[IpeBpatienue sHeprun

bubnunoreka LOK https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH
Mepro1a MaJIbIX KOJIeOaHu i
rpy3a Ha HUTH OT JUTHHBI HATH
¥ MacChl Tpy3a»

14

KonebaTenbHBIN KOHTYP.
CBoOoubie
AJIEKTPOMAarHUTHBIC KOJICOAHNUs
B HE€aILHOM K0JIE0ATETEHOM
KOHTYypE. AHAJIOTHUS MEXTY
MEXaHUYECKUMH U
AJIEKTPOMArHATHBIMH
KoJIeOaHUsIMH

bu6mmoreka [IOK https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAaHEHHUs YHEPTUU B
ujearbHOM KojeOaTeIbHOM
KOHType

bu6mmoreka LIOK https://m.edsoo.ru/ff0cb9c4

16

Hpe,[[CTaBJ'IeHI/IC 0 3aTyXaromux
KOJICOaHUSX. BBIHY)KIICHHBIG
MEXaHMYECKHE KOJICOaHUs.

bu6mmoreka L{OK https://m.edsoo.ru/ff0cbb86




Pesonanc. BeinyxneHnsie
QJICKTPOMArHUTHBIC KoJieOaHus

17

IIepeMeHHBIN TOK.
CuHycouabHbIN
MepEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKA.
AMIUTMTYIHOE U ICUCTBYIOIIIEE
3Ha4YE€HHUE CHJIbI TOKA U
HaIpsHKEHUS

bu6mmoreka IIOK https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop.
[TpowusBoacTBO, Nepenaya u
noTpebiIeHne AIEKTPUIECKON
SHEpPruu

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE AIIEKTPUUECKOTO
3BOHKa, FeHepaTopa
MIEPEeMEHHOTO TOKa, TMHUMA
aNeKTponepeaay

bu6moreka LIOK https://m.edsoo.ru/ff0cc324

20

ODKOJIOTHYECKHE PUCKH IIPpH
IIpOU3BOACTBEC
QJICKTPOSHCPIUM. Kyanypa
HUCIIOJIB30BaHUA
QJICKTPOSHECPIUU B
MOBCEIHEBHOM KU3HU

21

MexaHn4ecKue BOJIHBI,
YCIIOBUS PacTpOCTPaHEHHUSL.
[Tepuoa. CxopocTtb

bu6mmoreka LIOK https://m.edsoo.ru/ffOcca54




pPacIpOCTpaHEHHUs U JIIMHA
BOJIHBL. [lonepeunsie n
IIPOI0JIbHBIE BOJIHBI

22

3ByK. CKOpOCTH 3ByKa.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bubmnoreka LIOK https://m.edsoo.ru/ff0cccOc

23

QHCKTPOMaFHI/ITHBIC BOJIHBI, UX
CBOHMCTBA U cKOpocCTk. [IIkana
OJICKTPOMArdHuTHBIX BOJIH

bu6mmoreka IIOK https://m.edsoo.ru/ffOccfe0

24

[TpuHIIUTIB paTnOCBS3U U
TeneBunenus. Pa3surue
CpeACTB CBsI3U. Pamnonokanus

25

Kontponbhas padota
«Konebanus 1 BOTHBD)

bu6mmoreka IIOK https://m.edsoo.ru/ffOcc6f8

26

[Ipsimonunelinoe
pacrpocTpaHeHHE CBETa B
OJHOPOIHOM cpene. ToueuHblid
HMCTOYHHK cBeTa. JIyd cBeTa

bu6mmoreka LIOK https://m.edsoo.ru/ff0cd350

27

OTtpaxeHue cBeTa. 3aKOHbI
oTtpaxeHus ceera. [loctpoenue
M300paXe€HUH B IIIOCKOM
3epkaine

bu6mmoreka LIOK https://m.edsoo.ru/ffOcd4e0

28

IIpenomnenue ceera. [lomHoe
BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIA yroi moJIHOTO
BHYTPEHHETO OTPAKECHUS

bu6mmoreka LIOK https://m.edsoo.ru/ff0cd7f6




29

JIaboparopHas pabota
«M3mepenue nokasaress
MIPEIOMIICHUS CTEKIIa»

bubmuoreka LOK https://m.edsoo.ru/ff0cd67a

30

JInnzsl. [locTpoenue
M300paXCHUI B JINH3E.
®opmysia TOHKOHN JIMH3BI.
YBenuueHue JuH3bI

bu6mmoreka LIOK https://m.edsoo.ru/ffOcddle

31

JlabopaTtopHnast pabota
«MccnenoBanue CBOMCTB
M300paKCHUH B JIMH3AX)

32

Hucnepcus cBera. CoXHBIN
cocTaB Oenoro cBera. L[BeT.
JlaGopaTtopHnas pabota
«Habmonenue nucnepcuu
CBETa»

33

HNutepdepenius certa.
Judpakuus ceta.
JudpaxiponHas pemeérka

bu6mmoreka [IOK https://m.edsoo.ru/ffOced22

34

HOHepC‘IHOCTB CBCTOBBIX BOJIH.
HOJ'IS[pI/I?)aHI/IH CB€Ta

bu6mmoreka LIOK https://m.edsoo.ru/ffOcf02e

35

OnTrueckue mpudOPHI U
yCTPOMCTBA U yCIOBUS UX
0€30MMacHOTO MPUMEHEHUS

36

['panuLibl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
[Toctynatel cnenuaibHON

bu6mmoreka LIOK https://m.edsoo.ru/ff0cf862




TCOPHUH OTHOCUTCIILHOCTU

37

OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3ameIeHHe BpEMEHU U
COKpAIIIEHUE JUTHHBI

bubmunoreka LOK https://m.edsoo.ru/ff0cfad?2

38

DHeprus U UMIYJbC
PENATUBUCTCKON YaCTHIIBI.
CBs13b Macchl € SJHEPTUEH U
UMITYJIBCOM. DHEPTHUS TIOKOSI

bu6mmoreka LIOK https://m.edsoo.ru/ffOcfc68

39

KonTponsHas pabora «OnTuka.

OcCHOBBI cieUaNbHON TEOPUHU
OTHOCHTEJIBHOCTI

bu6mmoreka [IOK https://m.edsoo.ru/ffOcf6f0

40

®otonbl. Dopmymna I1nanka.
DHeprus U UMNynbc GpoToHa

bu6mmoreka IIOK https://m.edsoo.ru/ffOcfel6

41

OTKpbITHE U HCCTIEI0BAHNE
dboTtorddexra. OnbiTer A. I'.
CroneroBa

bu6mmoreka IIOK https://m.edsoo.ru/ffOcffc4

42

3akoHbl poTodrhdekTa.
YpaBHeHue DWHIITEWHA TS
dbotorddexra. «KpacHas
rparuiay Gorodddexra

bu6mmoreka LIOK https://m.edsoo.ru/ff0d015e

43

Jasnenue cera. OnbiThl [1. H.
JlebeneBa. XuMu4ueckoe
JICUCTBHE CBETA

bu6mmoreka LIOK https://m.edsoo.ru/ff0d04a6

44

TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHUE:




¢doTorMeMEeHT, HOTONATUHK,
CoJIHEYHast OaTapesi, CBETOIUO,T

45

Pemrenue 3agaq no reMme
«IIIEMEHTHI KBAHTOBOM
OITTHKW

bubmnoreka LIOK https://m.edsoo.ru/ff0d0302

46

Mogens atoma ToMcona.
OmnsiTel Pesepdopaa mo
pacCesiHUIO 0-YaCTHII.
[Imanerapnas MoJeIb aToMa

bu6mmoreka [IOK https://m.edsoo.ru/ff0d091a

47

[Tocrynater bopa

bu6mmoreka IIOK https://m.edsoo.ru/ff0dOafa

48

N3nydeHnne u noryionieHue
(hOTOHOB MpHU TIEpeXoIe aToMa
C OJTHOTO YPOBHS SHEPIHH Ha
npyroi. Buasl ciekTpoB

bu6mmoreka IIOK https://m.edsoo.ru/ff0dOafa

49

BoiHOBEIE CBOMCTBA YaCTHIL.
Bounnsr e bpowis.
KopmyckynsipHO-BOTHOBOH
nyanu3Mm. CIIoHTaHHOE U
BBIHY)KJICHHOE H3JIyYCHHE

bu6mmoreka [IOK https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OTIpEJICNIEHUIO COCTaBa
PaAMOaKTUBHOTO U3TyYCHHS

bu6mmoreka LIOK https://m.edsoo.ru/ff0d0fd2

51

Caowuctsa anbda-, Oera-,
raMMa-usinydeHus. BnusHue
PalMOAaKTUBHOCTH Ha KHUBBIE




OpraHu3Mbl

52

OTKpbITHE IPOTOHA U
HeuTpoHa. M3oTomnbl. Anbda-
pacnaz. DJIeKTPOHHBIW U
MIO3UTPOHHBIM OeTa-pacma.
I'amma-un3nydenue

bubmnoreka LIOK https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3HM HyKJIIOHOB B
sanpe. SInepHsle peakunu.
SAnepusin peaktop. [IpoOremst,
MEPCIEKTUBBI, IKOJIOTHYECKHE
aCTIEKTHI SJIEPHOU SHEPTETUKU

bu6moreka IIOK https://m.edsoo.ru/ff0d1356

54

DJIeMEHTapHbIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. METO b
HaOIIOACHUS U PETUCTPALIUN
AJIEMEHTAPHBIX YaCTHII.
Kpyrnasrit cton
«DyH1ameHTabHbIE
B3auMoaeucTBUI. EquHCTBO
(bM3UYECKOU KapTUHBI MUPa»

bu6mmoreka IIOK https://m.edsoo.ru/ff0d0e38

55

Bun 3B€31H0r0 Heba.
Co3sBes3nus, sipKue 3BE3/1bl,
IUIAHETHI, KX BUAUMOE
nBmkenue. CollHeUHas
cHcTeMa

56

Connue. ConHeunas
aKTUBHOCTH. VICTOUHHK
sHepruu CoJiHLA U 3BE3]




57

3BE3/1bI, ©X OCHOBHbIC
XapaKTEPUCTHKHU. 3BE3bI
TJIABHOW TIOCJIEIOBATEIBHOCTH.
Buyrpennee ctpoeHue 3B€31.
CoBpemeHHbIE NPECTABIICHUS
0 TIPOUCXOKJICHUN H SBOJIIOIIUT
ConHua u 3B€37

58

Mneunsin [1yte — Hama
I'amaktuka. [Tomoxxenne u
newkenne CoiHIa B
I'amaktuke. ["'anakTukn.
UYepHble OpIphl B AApax
raJlakTUK

59

Bcenennas. Paz6eranue
rajgaktuk. Teopus bosbiioro
B3pbIBa. PenmnkToBoe
u3NyuyeHue. MerarajiakTuka

60

Hepemennsie npo0iembl
aCTPOHOMHUU

61

KonTtpomnpsHas pabora
«DNeMEeHThI aCTPOHOMHUH U
acTpoPU3UKN»

62

O6o6maromuii ypok. Ponb
(U3HUKYN ¥ aCTPOHOMUH B
AKOHOMHMYECKOH,
TEXHOJIOTUUECKOM, COLIMATLHOM
U ATHYECKOH cepax




ACATCIBHOCTH 4YCJIOBCKA

63

O6o06maromuit ypok. Posnpb u
MecTO (PM3UKU U ACTPOHOMHH B
COBPEMEHHOMN HAyYHOH
KapTHHE MHpa

64

O606maromuii ypok. Ponb
¢buznueckoil Teopuu B
(dhopMHUpOBaHUH
MpesICTaBIeHUH 0 PU3NYECKOM
KapTHHE MHpa

65

O6o6maromuit ypok. Mecto
(buznyecKoil KapTUHBI MHUpA B
001IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MPEJICTABICHUN O IPUPOJIE

66

Pe3epBHbIil ypok. MarHuTHOE
noJie. DJIeKTpOMarHuTHas
MHIYKLINS

67

PesepBHblil ypok. OnTuka.
OCHOBBI CIEMATIBHOM TEOpUHU
OTHOCUTEIBHOCTHU

68

Pesepnniii ypok. KBanrosas
¢buznka. DIeMeHThI
aACTPOHOMHUHU U aCTPOPUUKH

bu6mmoreka LIOK https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3BATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsemenue»

» dusuka, 11 kinace/ Msikumies I'.J1., Byxosues b.b., Uapyrun B.M. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obmiectBo «M3aaTenbcTBO

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Mertoaudeckoe nocodbue, 10 kinacc/ Msikumies I'.A., byxosues b.b.,

AxrmmonepHoe obmiectBo «M3matenbcTBo «lIpocBemienue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

®dwusuka. 10 kmacc. DnekTpoHHOE NMpuiokeHue K yueonuky ['.51. Mskuiiesa,
b.b. Byxosuesa, H.H. Corckoro (1DVD) (B xomruiekTe ¢ y4eOHHKOM)
bubnmmorexa I{IOK
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