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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MMOJIOKEHUI U TPEOOBaHMI K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHOl mporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a takxe c yuéroM (QenepanbHOil paboyeil mporpaMmbl BOCHUTAHUS U
KOHLEMUMHU NpenojaBanus yueOHoro npeaMera «dusmnka» B 00pa3oBaTeIbHbIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopepxaHue mnporpamMMbl NO (U3MKE HAIpaBlIeHO Ha (POPMUPOBAHUE
€CTEeCTBEHHO-HAYyYHOM KapTHHBl Mupa oOyuaronuxcs 10-11 kmaccoB mpu
oOydyenun uX (usuke Ha ©0a30BOM YypOBHE HA OCHOBE CHCTEMHO-
HesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusasM PI'OC COO k miIaHUPyEeMbIM JMYHOCTHBIM, NPEIMETHBIM H
METanpeIMETHBIM pe3yibTaTaM OOYUEHHUs, a TAKKE YUUTHIBAET HEOOXOAMMOCTD
peanu3aluu  MEXINPEIMETHBIX CBs3el (U3MKUM C EeCTECTBEHHO-HAyYHBIMU
y4eOHBIMM TpeaIMeTaMHu. B Hell ompenenstoTcss OCHOBHBIE 1€ H3y4YeHUs
(GbU3MKHM Ha ypOBHE CPEHETO 00Iero o0pa3oBaHus, IIIAHUPYEMbIC PE3YIbTAThI
OCBOCHHUS Kypca (DM3MKM: JIMYHOCTHBIC, METalpeIMEeTHbIe, MpeIMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma no Qpu3uKe BKIIOYAET:

e IUIAaHUPYEMbIE pe3yJbTaThl OCBOCHHMS Kypca ¢GU3MKKM Ha 0a30BOM

ypOBHE, B TOM UYHMCJI€ MPEeIMETHbIE Pe3yIbTaThI 10 TojaM 00y4eHus;

e cozepxanue yueoHoro npeamera «duszukay mo rogam oOyueHus.

@du3rka Kak Hayka O HamOoJiee OOIMX 3aKOHAX MPUPOJIbI, BHICTYMAas B
KayecTBE Y4YeOHOro MpeaMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIH BKJIaJ B
cucteMy 3HaHUH 00 okpyxkatomeM wupe. IlkonbHbI Kypc (u3uku —
CUCTEMOOOPA3YIOMIMI  JUIsI  €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX TPEIMETOB,
MOCKOJIbKY (hU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB M SIBJICHHIA,
U3y4aeMbIX XUMHEH, Owojorueit, u3nueckoi reorpadueii U acTpOHOMHUEH.
Hcnonb3oBanue W aKTUBHOE MPUMEHEHUE (PU3MUYECKUX 3HAHUN OIpeAeIseT
XapakTep W pPa3BUTHE PA3HOOOpPA3HBIX TEXHOJOTUH B cdepe DHEPreTHKH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYyYEHHs] HOBBIX MATEPUAJIOB C 3aJaHHBIMU
cBolicTBaMu ® Apyrux. HM3ydeHwe (QU3NKK BHOCHUT OCHOBHOM BKJIQJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa O0Oydarouuxcs, B
dbopMupoBaHME yMEHUW TNPUMEHATH HAYYHBIM METOJN TO3HAHUSA TpHU
BBINIOJIHEHUH UMH Y4€OHBIX HCCIIEOBaHU.

B ocHOBy kypca ¢u3MKM 11 YPOBHS CpPEIHEro 00IIero oOpa3oBaHUs
IIOJIOKEH PsJ HJEH, KOTOpbIE MOXHO paccMaTpuBaTh Kak IMPHUHLHUIBI €ro
IIOCTPOEHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypcC SIBISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3fesioB (DU3MKHU, BKIIOUAET
KaK BOTPOCHI KJIACCHYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoesn cenepanusayuu. B cooTBeTCTBUU € HEMl Marepuan Kypca (U3HUKH
o0beIMHEH BOKpYr (u3nueckux Teopuid. Beaymum B Kypce sBusercs
(GopMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
ToJIe.

Hoesa cymanumapuzayuu. EE peanuzanus NpeaIosiaraeT HCIOJIb30BaHUE
I'YMaHUTapHOrO MOTEHIHada (PU3NYECKON HAYyKH, OCMBICIICHHE CBSI3U Pa3BUTHUSA
bu3uKn C pa3BUTHEM OOIIECTBAa, a TaKXKE C MHPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU IIpOOIeMaMu.



Hoess npuknaownoii uanpasenennocmu. Kypc ¢Gu3uku mpeamnosiaraet
3HAKOMCTBO C IIUPOKAM KPYrOM TEXHHYECKHX M  TEXHOJOTHYCCKUX
MIPUIIOKEHU M U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »osxonocuzayuu peanusyercs MNOCPEICTBOM BBEIEHUS 3JIEMEHTOB
CoNlepKaHMs, TOCBAMIEHHBIX OSKOJOTHYECKHM TPOoOIeMaM COBPEMEHHOCTH,
KOTOPBIC CBS3aHBI C PA3BUTUEM TEXHUKHA M TEXHOJIOTHH, a TaKXKe 00CYXICHHS
npoOjieM  palloHANBHOTO  TMPHPOAOINONB30BaHUS U SKOJIOTHYECKOH
0€30MacHOCTH.

CTep >XKHEBBIMH 3JIEMEHTaMHU Kypca (PM3WKH Ha YPOBHE CPEIHET0 OOIIero
oOpa3oBaHus SIBISIIOTCSA PU3NYECKUE TEOpUH ((POpMUPOBAHUE TTPEACTABICHUM O
CTPYKTYpE TIOCTpOCHUS (PU3NYIECKO Teopuu, poi (yHIaMEHTAJIBHBIX 3aKOHOB
W TPUHIUIIOB B COBPEMCHHBIX IMPEACTABICHHUSAX O TMPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOPHM, JIJI1 OIHUCAHUS €CTCCTBCHHO-HAYYHBIX SBJICHUN U
IIPOIIECCOB).

CHCTEMHO-/ICSITCIIBHOCTHRIM TOAX0 B Kypce (HU3UKH peaTu3yeTcs
NpeXae BCEro 3a CYET OpraHM3alli OSKCIEPUMEHTAIbHOW ACSITeNbHOCTH
oOyuvaromuxcs. /s 6a3oBoro ypoBHsS Kypca (PU3UKH — ATO HCIOJIb30BAHHE
CUCTEMBI ()POHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPHUMEHTOB M JIA0OPATOPHBIX
paboT, KOTOphle B TporpaMme Mo (u3uke OOBEIWHEHBI B OONIUH CITMCOK
YUCHUYECKUX TMPAKTUYCCKUX paboT. BelmenecHue B yKa3aHHOM TIEpPEYHE
71a00paTOPHBIX pabOT, MPOBOJIUMBIX JIJISI KOHTPOJIS U OIICHKH, OCYIIIECTBIISICTCS
y4yaCTHUKaMu  00pa30BaTEIBHOTO TMpoIecca MCXOAsS U3  OCOOEHHOCTEH
IUTAHMUPOBAHUS W OCHAIleHUs KaOuHeTa ¢u3mku. [Ipm 3TOM obecrieunBaercs
OBJIaJIeHNE OOYyYaIOIIUMHCS YMEHUSMHU TPOBOAUTH KOCBEHHBIE H3MEpPEHUS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (DU3UYECKUX BEJTUYMH M TIOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEAJIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHHE yAEISCTCS PCIICHUIO PACUETHBIX M KaueCTBEHHBIX
3anay. [Ipu aTOM A1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3aJ]a4H C SIBHO
3alaHHON  (M3MYECKOW MOJEINbI0, TIO3BOJISIOMINE MPUMEHSATh HW3Y4YEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesia Kypca, Tak U MHTETPUpys
3HaHMSI W3 pa3HbBIX pasfaenoB. [l KadyecTBEHHBIX 3a7a4 MPUOPUTETOM
ABIIAIOTCS 3a/JaHusl Ha OOBICHEHHE MPOTEKaHWS (DU3NYECKUX SBICHUU W
IIPOIIECCOB B OKPY KAIOIIECH KU3HH, TpeOyrolue BbiOOpa (GU3MIECKONH MOJenn
JUTSL CUTyaIluH TIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ tpeboBanusimu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOeCIedYeHHI0 Yy4eOHOTo Impoliecca 0a3oBBIM YpPOBEHb Kypca
¢u3MKu Ha YpPOBHE CpEIHEro OOIIero oO0pa3oBaHUS JIOJDKEH H3y4daThCs B
YCIIOBUSX MPEIMETHOTO KaOMHeTa (PU3UKH WM B YCIOBUAX MHTETPUPOBAHHOTO
KaOWHeTa TPEeJIMETOB €CTeCTBEHHO-HAYYHOro IHKiIA. B kaOuHeTe Qu3NKU
JOJKHO OBITh HEOOXOIUMOE JTabopaTOpHOE OOOpYIOBAaHWE MJIS BBITIOJHEHUS
YKa3aHHBIX B MpOrpaMMe MO (PU3UKE YYCHHUECKHX MPAKTHYECKUX padoT H
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JHlemoncTpanmonHoe obopynoBanue (GopMupyercs B COOTBETCTBHH C
MPUHIIMIIOM MHWHHMAJIBHON JIOCTATOYHOCTH H O00ECTEeYMBAaEeT MOCTAHOBKY
MEPEUYNCICHHBIX B TpOrpaMMe MO (HU3UKE KIFOUEBBIX JIEMOHCTPALMHA IS
WCCJICIOBAHUS W3YYaeMbIX SBJICHHA W TMPOIECCOB, DJMIUPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHOoe 00OpymOBaHWE IJsi YUYEHWYECKUX NPAKTUYECKUX padoT
dbopMupyeTCst B BHJIE TEMATHIECKUX KOMIUICKTOB U 00€CIIeYnBaeTCS B pacuére
OJTHOTO KOMIUIEKTAa Ha JABYX OOyYarOMMXCSA. TeMaTH4eCKhue KOMIUICKTHI
J1a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITH MOCTPOEHBI HAa KOMILICKCHOM



MCIIOJIb30BAaHUHU AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, @ TAKKE KOMIBIOTEPHBIX
MU3MEPUTETIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUI.
OCHOBHBIMHM LIEJISIMHU U3yY€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

dbopMHUpOBaHUE HMHTEpPECAa W CTPEMIICHHUS OOYYAIONIMXCS K HAyIHOMY
U3YYCHHIO TPUPOIBI, PA3BUTHE MX HHTEIJICKTYAJIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHHA O HAYYHOM METOJe TIO3HAHUS |
(bopMHpOBaHUE HCCIICIOBATEIBLCKOTO OTHONIICHHSI K OKPY>KAIOIIHM
SIBJICHUSM

(dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3ysbTraTa WU3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (yHIAMCHTATBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE YMEHHH OOBSACHATH SBJICHHS C HCIOJb30BAHHEM
(U3HUCCKUX 3HAHWHM M HAYIHBIX JOKA3aTEIbCTB;

(hopMHUpOBaHUE TIPEICTABIICHUN O POJIU (U3UKU IS PA3BUTHUS JIPYTUX
€CTECTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH.

JlocTrkeHue 3TUX 1eyieil obecrieunBaeTCsl PelIeHUeM CIIEYIOIIMNX 3a/1a4 B
npolecce u3ydeHus Kypca pU3rMKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHUM 00  oO0mmx  (QU3HYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHUSAX, BKIKOYAasd  MEXaHHUKY,
MOJIEKYJISIpHYIO (PU3UKY, DJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (HU3HKY U
AIIEMEHTBI acTPODU3UKH;

dbopMHUpOoBaHUE YMEHUN NPUMEHSATh TEOPETUYECKHE 3HAHUSA IS
0oOBbsICHEHHUS (PU3NYECKUX SBICHUW B TMPUPOAEC M M MPUHATHUS
IIPAKTUYECKUX PEHICHUI B IOBCEAHEBHON )KU3HU;

OCBOEHHE CIIOCOOOB pELICHMs pa3iIMyYHbIX 3aJad C SBHO 3aJaHHON
¢u3nyeckoil MOJENblo, 3a7ad, MOAPA3yMEBAIOIINX CaMOCTOSITENIBHOE
co3zanue (pU3NYECKON MOJeNH, aleKBaTHON YCIIOBUSAM 3a/1auH;
HOHMMaHue (HU3MUECKUX OCHOB M NPHUHILUIIOB JEHCTBUS TEXHUUYECKUX
YCTPOMCTB M  TEXHOJOTMYECKMX IIPOLIECCOB, HUX BIUSHHAA Ha
OKPYXAIOIYIO CPENY;

OBJIaJICHNE METOAaMHU CaMOCTOSTEIBHOTO IUIAHUPOBAHUS U IIPOBEACHUS
(pu3nYeCKUX IKCIIEPUMEHTOB, aHAIN3a U UHTEPIpEeTaluu HHPOpMaIuy,
OIpPEENEHMS] TOCTOBEPHOCTH NOJYYEHHOI'O PE3ylIbTaTa;

CO3aHHUE YCJIOBUI JUTA pa3BUTHSA YMEHUI MIPOEKTHO-
UCCIIEOBATEIBCKOM, TBOPUECKON AEATEITLHOCTH.

Ha u3ydenune ¢usuku (6a30BbIIi ypOBEHB) HAa YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus otBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B HEJEINIO),
B 11 xacce — 68 yacoB (2 4aca B HEJENIO).

[Ipennaraemseiii B mporpamMmme 1o (uU3MKe MEepevyeHb JTa0OpAaTOPHBIX U
MPAKTUYECKUX PadOT SBISETCS PEKOMEH/IOBAHHBIM, YYHUTENb JENaeT BBHIOOP
MPOBENICHNUS JTA0OPATOPHBIX PA0OT W OMBITOB C YYETOM WHIUBUIYATbHBIX
0CcOOeHHOCTEH 00y4JarommXcs.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®usnka — Hayka o npupoze. Hayunble MeTOABI MMO3HAHUSA OKPYKAOIIETO
Mupa. Ponp skcnepuMeHTa W TEOPUM B MPOLECCE MO3HAHUS MPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue GpU3NUECKUX SIBICHUHN U nipolieccoB. HayduHblie runoTessl.
duznyeckue 3aKOHbl M TEOpPUH. ['paHUIBl TNPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [IpUHIIUI COOTBETCTBUS.

Ponb u Mmecto Gpusnku B GOpMUPOBAHUHN COBPEMEHHON HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIBHOCTHU JIIOJIEH.

Jlemoncmpayuu

AnanoroBele ¥ 1UGPOBBIE H3MEPUTENIbHBIE NMPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABWKEeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUXKCHUS.
Cucrema otcu€ta. TpaekTopusi.

ITepemenienre, cKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MAaTepUaIbHOW TOYKH, UX MPOCKIIMU HA OCH CUCTEMbI KOOpJUHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOIMHENHHOE NBrkeHue. ['paduxu
3aBUCUMOCTU KOOPJAMHAT, CKOPOCTH, YCKOPEHHS, MYTH M TNEpeMEIICHUs
MaTepuaibHON TOYKU OT BPEMEHH.

CBoboaHoe mazieHre. Y CKopeHre CBOOOTHOTO IMaICHHUS.

KpuBonmHeitHoe paBmkeHue. JIBM)KEHHME MaTE€pHaIbHOM TOYKH IO
OKPY’KHOCTU C TIOCTOSIHHOM IO MOJYJII0 CKOPOCTHIO. YTJIOBas CKOPOCTb,
auHelHas ckopocTh. Ilepmon m vactora oOpameHus. LleHTpocTpeMuTenpbHOE
YCKOpPEHHE.

TexHuueckue YCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHUE: CIUIOMETP,
JBH)KEHUE CHAPSIOB, IICMTHBIC U PEMEHHBIC TIEPEIayu.

Jlemoncmpayuu

Monenb CHUCTEMBI OTCYETA, WJUTIOCTpAITUs KMHEMaTHYECKUX
XapaKTEPUCTUK JIBUKECHUS.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmonenne nBvkeHus Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPHU30HTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOTHOTO ITaICHUS.

Hanpasnenne ckopoCcTH Npu JBUAKECHUU MO OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3yyeHne HEpaBHOMEPHOTO  JBMXKEHHS C  LEJIBK0  ONPEACICHHS
MTHOBEHHOW CKOPOCTH.

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

N3ydeHne nBUKEHHS MapuKa B BA3KOUW )KUIKOCTH.

N3yuenne nBuxeHus Tenaa, OPOIIEHHOTO0 TOPU30HTABHO.



Tema 2. /lunamuka

[Ipunuun otHOocutTenbHOCTH [amunes. IlepBeii  3akoH  HbroToHA.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cwuna. Ilpunuun cynepnosuiuu cuil. BTopoll 3akoH
Herotona gna MarepuanpHoM TOYKH. Tperuii 3akoH Herootona i
MaTepUaIbHbIX TOUECK.

3akoH BceMupHoro TtsaroteHus. Cuiia Tsokectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buabsl Tpenus (mokos, CKoJbxkeHUs, kaueHus). Cuiia TpeHws.
Cyxoe Ttpenue. Cuna TpeHHs CKOJIbKEHUS U cuiia TpeHus nokosi. Koagduument
TpeHus. Cuia CONpOTUBIICHUS TIPU JIBUKEHHUM TeJa B )KUIKOCTH WIIN rase.

[TocTynaTenpHOE U BpamaTeabHOE ABMKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. [lneuo cumibl. YciaoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTpOWCTBA M TMPAKTUUECKOE MPUMEHEHUE: MOIAUIUITHUKH,
JBU)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHNE MHEPLIH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CioxxeHue Cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U MaJICHHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCHMMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B IIPYKUHE U
pe3HOBOM 00pasiie, OT ux AedopMaIium.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tejla, HWMEKOIIETO OCh
BpalCHUS.

Tema 3. 3akonvl coxpanenusn 6 mexaHuke

NMnynbec mMarepuaibHOM TOYKH (Tena), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbc cuiibl 1 U3MEHEHHE UMITYJIbCA Tea. 3aKOH COXPAHEHUS UMIIYJIbCA.
PeaktrBHOE 1BHXKEHUE.

PaGota cuiibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi maTepuanbHOM Touku. Teopema 00 M3MEHEHUU
KUHETHUYECKOU SHEPTUH.

[ToreHumanbpHas BHEPrusl. [ToreHumnanpHas SHEPrust YIIPYTO
nehopMHUpPOBAaHHON TpyXuHBL. [loTeHNHWanbHas »dHEprus Tejaa BOIU3H
MMOBEPXHOCTH 3EMIJIH.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOMED,
MPYXKUHHBIM TUCTOJIET, JBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHUS UMITYJIbCA.



PeaxtuBHOE IBUXKEHUE.

[lepexoa mOTeHUMATBbHON SHEPTUN B KHHETHUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYToro yAapa ¢ MOMOIIbIO ABYX OJAMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CHUIIBI C HM3MEHEHHEM MEXaHMYECKOU
DHEPIrUH TeJla Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO XKIyTa.

Paszpnen 3. MouiekyisipHasi pU3NKa M1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOXKEHHUSI MOJICKYJISIPHO-KUHETUUYECKOW TEOpUU U HUX
ombITHOE oOOoOCcHOBaHue. bpoyHoBckoe aBuxkeHue. Juddysus. Xapakrep
JBW)KEHUS W B3aUMOJICHMCTBUSI YacTHI] BeuiecTBa. MoOJenu CTPOEHHUS Tra3os,
KUJKOCTEH M TBEPJBIX TENT U OOBSICHCHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX
mozeneil. Macca u pasmepsl Monekyn. KomudectBo BemiectBa. lloctosHHas
ABorazpo.

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

Mopgens wuaeanbHoro raza. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKON TEOpHUH HACaTbHOrO raza. AOCONIOTHAs TeMIiepaTypa Kak mMepa
CpeHe KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMKEHHUs vacTull raza. Illkama
temnepatryp KensBuna. ['a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—
Knaneiipona. 3akon Jlanerona. M3ompoiiecchl B UACATBHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. [ 'paduyeckoe MpeACTaBICHHE  H30IPOILIECCOB:
U30TepMa, U30X0pa, n3odapa.

TexHuueckne yCTpOMCTBa W MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Ilemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHUE BellecTBa, (oTorpapuu
MOJIEKYJI OPTraHUYECKUX COEAUHEHHUI.

OmnpiTel 10 U GY3Un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopnaens onbita ITepHa.

OnbIThI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aMOJICHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIONIUME YPAaBHEHHE COCTOSHHUS HICAIBHOTO rasa,
U30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne  3aBUCHUMOCTM  MEXKIY  apaMeTpaMH  COCTOSIHUSA
Pa3peKEHHOrO rasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMmoanHamuueckas cucTeMa. BnayTpennss JHEPTUs
TEPMOJANHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHusa. KomnnuecTBo
TEIJIOThl U paboTa. BHYTpeHHsisi 3HEprusi OJHOATOMHOIO HJICAIbHOIO Tra3a.
Buael Temonepenaun: TEIUIONPOBOJIHOCTh, KOHBEKLIMS, U3IyYCHUE. Y IeIbHas
TEIIOEMKOCTh BellecTBA. KOIMYecTBO TEMIOTHI IPH TEILIONEpEIaye.



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

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

TemoBble  MamuHbL.  [IpUHIUIBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi >HEpruu B TEIUIOBBIX MamuHax. KoadduiueHt mone3Horo
nevctBus TerioBod mamuHbl. [lukn KapHo u ero ko3 puiveHT mosie3HOro
JNEUCTBUS. DKOJIOTUYECKHE MPOOIEMBI TEMIOAHEPTETUKH.

TexHuueckue yCTpOMCTBA MU NPAKTUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIOIMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW HEPTUM Teja MPU COBEPIICHUU PAOOTHI: BBIIET
npoOKU U3 OyTBUIKU TOJ JICMCTBUEM CXKAaTOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAITH).

N3menenne  BHyTpeHHEW  dHeprum  (TemmepaTypbl) Tejaa  MpHU
TEIIonepe1aye.

OnpIT 1Mo aanabaTHOMY PACHIMPEHHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopaenun mapoBoil TypOWHBI, JBUTaTesisi BHYTPEHHErO0 CrOpaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHOM TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevie nepexoonl

[Tapoobpa3zoBanue u koHneHcauus. Mcnapenne u kunenue. AOcomtoTHas
U OTHOCHUTENIbHAsA BIAXXHOCTh BO3Ayxa. HacklmeHHbI nmap. YaenpHas TemioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHM30TPOMUS
CBOMCTB KpucTtaimioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBnenue u kpucTaaau3anus. Y aeiabHas TerioTa miasienus. Cyoaumanusi.

VYpaBHeHHUE TEIIOBOTO OanaHca.

TexHuueckne ycCTpOWCTBA U MNPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MATEPUAJIOB,
B TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCcTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOU BIAXKHOCTH BO3/1yXa.

Paznen 4. JiekTpoAUHAMHUKA

Tema 1. dnekmpocmamuxa

DOnekTpu3auus Ten. JJIEKTpUuuecKud 3apsig. JIBa BuAa 3IIEKTPUUYECKUX
3apsinoB. [IpoOBOAHUKM, TUAIEKTPUKUA U MOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. ToueuHblil »sneKTpuyecKuit
3apsa. Dnekrpudeckoe noje. Hanpssk€HHOCT anekTpudeckoro moist. [Ipuanun
CyHEPIIO3ULUHU AIEKTPUUECKUX MIOJIEH. JInHun HaIpsKEHHOCTH
BJIEKTPUYECKOTO TTOJIS.



PaGora cun osnekrpocratuueckoro moissg. [lorenuman. PasHocTh
noTeHnuanoB. [IpOBONHMKM W JUAIEKTPUKH B AJIEKTPOCTATUYECKOM TIOJIE.
JlupnekTpuyeckas NPOHULAEMOCTb.

DIEKTPOEMKOCTb. Konpencarop. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apssKeHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHME: D3JIEKTPOCKOIL,
AIEKTPOMETP, DIEKTPOCTATUUECKasl 3allliTa, 3a3€MJICHHE DJIEKTPOIPHUOOpPOB,
KOHJICHCATOpP, KOIMMPOBAJIBbHBIN anmapar, CTpPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMANIEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

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

DHeprus 3apsiKEHHOT0 KOHJIeHCATOopa.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3Mmepenne 31eKTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paziuunix cpedax

DJIEKTPUUYECKUM TOK. YCJIOBUS CYHIECTBOBAHUS JJICKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [ToCTOSSHHBIN TOK.

Hanpsixenne. 3akoH OMa 17151 y4acTKa LEMH.

DIEKTPUYECKOE CONPOTHUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEIUHEHNE IIPOBOIHUKOB.

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

DNEeKTpOABWKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBIECHWE UCTOYHMKA TOKA.
3akon Owma [nd TOJHOW (3aMKHYTOW) dyekTpuueckodl wnenu. KopoTkoe
3aMbIKaHUE.

DONEKTpOHHAsT  MPOBOJUMMOCTh  TBEPIABIX  METAJUIOB.  3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[MonympoBoguuku.  CoOCTBeHHass W NPUMECHas  MPOBOJAMMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUd TOK B pacTBOpax M paciiiaBax dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DNIeKTpUUECKUM TOK B razax. CamMOCTOSITENIbHBIN W HECAMOCTOSITEIbHbBIN
pazpsan. Momuus. [Ltazma.

TexHuueckne yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHUE: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, HCTOUYHHKUA TOKa, JIJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COIMPOTUBJICHUS, BAKYyMHBII
IUON, TEPMUCTOPBI ®  (POTOPE3UCTOPHI,  MOJYNPOBOAHUKOBBIN  JHO,
rajbBaHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HapsIKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS ITUIUHIAPUUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJTIOIIAY MOMEPEYHOT0 CEYEHHS U MaTepHuala.

CwmenanHoe COeIMHEHUE MMPOBOTHUKOB.



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

3aBUCHMOCTH COIPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAUMOCTE 37IEKTPOJIUTOB.

HckpoBoii paspsa ¥ MPOBOJIUMOCTD BO3AyXa.

OnHOCTOPOHHSSI IPOBOJUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3y4yeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

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

HaGmonenue anexktposnusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce ocyliecTBIsieTcs ¢
YU4ETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMHM MaTE€MAaTHKH,
OHOJ0TNHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAy4YHbIA (akKT, TUIoTe3a, pu3nuecKkas BeIIMYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHHUE.

Mamemamuka: pelleHHe CHUCTEMbl YypPAaBHEHWM, JMHEWHas QYHKIUS,
napabona, runepbona, HuX TrpaduKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJMHAT,
CJI0’KEHUE BEKTOPOB.

Buonoeua: MexaHWueckoe MABIKEHUE B JKHBOM mpupone, auddysus,
OCMOC, TEIUIOOOMEH HBBIX OPraHW3MOB (BUABI TEIUIONEpEaayud, TEIIOBOE
paBHOBECHE), DJIEKTPUUECKUE SBJICHUS B )KMBOM IPUPOJIE.

Xumus: NUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE aTOMOB U MOJEKYII,
MOJIb BEILECTBA, MOJIIpHAas Macca, TEIIOBbIE CBOWCTBA TBEPABIX TEIl,
KUJKOCTEU U Ta30B, IEKTPUYECKUE CBOMCTBA METAIIOB, JJIEKTPOJIUTHYECKAS
JUCCOLMALINS, TaJIbBAHUKA.

l'eocpagpusa: BIa)XHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHKUE IBUKEHHUM C MCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, NOAIIMITHUKH, HUCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET W JpYyrue), IBUraTelb BHYTPEHHETO
CropaHusi, napoBas TypOWHA, OBITOBOW XOJOJWIbHHMK, KOHIUIMOHED,
TEXHOJIOTMM  TOJNy4EHUS COBPEMEHHBIX MAaTepuajgoB, B TOM  4YHUCIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJIOTMH,  JJIEKTPOCTATHYECKAas  3alluTa,
3a3eMJICHUE ANEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTED,
AJIEKTpOHArpeBaTebHble  NMPUOOPHI,  BIIEKTPOOCBETHUTENbHbIE  MPUOOPHI,
raJbBaHUKa.

11 KIIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Maznummnoe none. IneKmpomacHuUmMHAA UHOYKUUA

Iloctoguuple MarHuTel. B3anmMonelcTBHE NOCTOSHHBIX  MArHUTOB.
MarautHoe noisie. BekTtop MarHMTHOM MHAyKIuMU. [IpuHOMI cynepnosuuuun
MarHuTHBIX NoJied. JInHMM MarHuTHOM MHAYKUMU. KapThHa TUHUNA MarHUTHOM
WHAYKIMY MOJISI TOCTOSTHHBIX MarHUTOB.

MarnutHoe T1oJie TPOBOJHMKA ¢ TOKOM. KapThHa JIWMHUN HHIYKIUH
MarHuTHOTO TOJIS JJIMHHOTO MPSAMOIr0 MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOI'O



MPOBOJHUKA, KaTymlku ¢ TokoMm. Ombeir Opcrema. BsaumoneiictBue
MPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalPaBJICHHUE.

Cuna JlopeHua, €€ MOaynb W HampaBiieHUE. JIBHKEHUE 3apsKEHHOU
YacTHILIbl B OTHOPOJIHOM MarHuTHOM mose. Pabota cuinbl Jlopenia.

SIBiieHMe DIEKTPOMArHUTHOW HMHAYKUMHU. [loTOK BexkTOpa MarHuTHOM
WHAYKIUHA. OJEKTPOABMKYIAS CUJIa HWHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Gapanes.

BuxpeBoe snekTpuueckoe mojie. DIEKTPOABMKYIIAS CUJa WHAYKIUU B
MIPOBOJHUKE, IBUKYIIEMCS MTOCTYNATEILHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

IIpasuno Jlenua.

NHOyKTUBHOCTh. SIBIEeHME CAMOMHIYKIMU. OJEKTPOABHKYIIAS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE IMPUMEHEHHUE: MOCTOSHHbIC
MAarHMuThl, SJICKTPOMArHUTHI, DJIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTaApPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOIO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIUA MarHUTHOTO TIOJISI.

B3aumopelicTBue ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE IEKTPOMATHUTHOU UHIAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTh  3JEKTPOABMKYIIEH CHJIBI HMHAYKIMM OT CKOPOCTH
WU3MEHEHUSI MarHUTHOI'O TIOTOKA.

SIBieHre CaMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AelCTBUS IOCTOSIHHOIO MAarHUTA HAa PaMKy C TOKOM.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOM UHYKIIHAH.

Pasnen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUmMHbsle Ko1e0anus

Konebarenbnass cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIeOaHMUS.
[Mapmonunyeckue konebanus. Ilepuon, yactora, amruTyaa u ¢asza KoaeOaHuil.
[TpyxuHHBII MAasiTHUK. Marematnueckuii MAasiTHUK. YpaBHeHue
rapMoOHUYecKux Kosebanuii. [IpeBparieHne »HEPruu NPU TAPMOHUYECKUX
KOJIeOaHMsIX.

Konebarenbubiii koHTYp. CBOOOMHBIE AIEKTPOMArHUTHBIC KOJeOaHUS B
UJEaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUYEeCKUMU U
ANEKTPOMArHUTHbIMU KoJjieOaHusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPI'UM B UJEATBLHOM KOJe0aTeIbHOM KOHTYPE.

[IpencraBienne o0  3aryxamommx  KoneOaHwsX.  BweIHYXIeHHBIC
MexaHnueckue KojeOanus. Pe3oHaHc. BbIHyXJEHHbIE 3JIEKTPOMAarHUTHBIC
KoJieOaHus.



Ilepemennslii TOK. CHHYCOMIANbHBIA TNEPEMEHHBIA TOK. MONIHOCTH
MEPEMEHHOr0 TOKAa. AMIUIUTYIHOE W JEHCTBYIOIIEE 3HAUYEHHE CUJIbI TOKA U
HaIPsHKCHMS.

TpaucdopmaTtop. [IpousBoacTBo, nepegaya M NOTpedIieHue
DNEKTPUYECKOW  DHEPTrUU. OKOJOTMYECKHME PUCKM TPU  IPOU3BOICTBE
anekTposHeprun. KynbTypa UCHONb30BaHUS 3JEKTPOIHEPIHH B MOBCEIHEBHOU
KU3HU.

TexHuyeckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHUE: DIICKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI'0 TOKA, TMHUH JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanne nmapameTpoB KoJeOaTENbHOM CUCTEMBI (MPYKUHHBIA WA
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue cBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

Ha6monenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHbIE KOJIECOaHUSI.

OcuumiorpaMMbl (3aBUCHMOCTH CHJIBI TOKAa M HANPSDKEHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu mociieoBaTENbHOM COEIMHEHUU PE3UCTOpa, KaTyIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb AMHUY 3JEKTpOonepeadHn.

Vuenuueckuii axkcnepumenm, 1abopamoprusie pabomol

HccnenoBanne 3aBUCMMOCTH MEPHOJa MalbIX KOJEOAHHWM rpy3a Ha HUTU
OT JIJIMHBI HUTU U MACChI rpy3a.

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

Tema 2. Mexanuueckue u 3I1eKmpOMaAZHUMHbBLE 6 0IHbL

MexaHnueckue BOJHBI, yciaoBusA pacnpoctpaHeHus. Ilepuon. CkopocTh
pacrpocTpaHeHusi M JJuHa BOJIHBL. [lomepeuHble W TPOAOJBHBIE BOJIHBI.
Nurtepdepennus n qudpakius MEXaHHUIECKUX BOJTH.

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

DNEeKTPOMArHUTHBIE BOJHBI. YCIIOBUS H3IYyYEHHS DSJIEKTPOMArHUTHBIX
BOJH. B3aumuas opuenrtanus BekTtopoB E, B, V B sjnekTpoMarHuTHOW BOJIHE.
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH: OTpaKEHUE, MPEIOMIICHUE, MOJISIpU3aLIUs,
mudpakuus, uarepdepenims. CKopocTh dJIEKTPOMArHUTHBIX BOJH.

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

[TpuHUMIIBI paguOCBA3U U TeIEBUICHUS. Panuonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckre yCTpONCTBAa M NPAKTHYECKOE MPUMEHEHUE: MY3bIKaIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JTUAarHOCTUKA B TEXHUKE M MEOULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKa.

Habmronenmne oTpakeHus ¥ PEIOMIICHNS MEXaHMYECKUX BOJIH.

Hab6mronenne naTepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOU KoJieOaHU.



HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPaKEHUE,
npesioMJIeHUe, Noaspu3anus, 1udpakums, “HTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonnHENHOE pacnpOCTpPaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOoHBI OTpakeHUs: cBeTa. [locTpoeHne n3o0pakeHuit
B IUIOCKOM 3€pKaJie.

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

HNucniepcus cBeta. ClioxHBIN cocTaB O6emoro cBera. L[BeT.

ColOuparomue W paccewBaroIlive JUH3bl. ToHKas mauH3a. DOKycHOE
paccTOsSiHUEe U ONTHYECKasl Cujia TOHKOW JUH3BL. [locTpoeHune n3oOpakeHuil B
cOOMparOIIMX W  pacceuBarOIIMX JuH3aX. DopMmyna TOHKOM  JIMH3BI.
YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenesnbl NPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. Mutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOIIOIEHUST MAaKCUMYMOB M MHHUMYMOB B HHTEpP(hEpPEHIIMOHHOU
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

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

[Momapusanus ceera.

TexHuueckne yCTpOHCTBA M NPAKTHUECKOE IPUMEHEHHE: OYKH, Jyma,
¢doToanmapar, TPOEKIIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAas
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Ilemoncmpayuu

[IpssMOMHEWHOE pacIpOoCTpaHEHUE, OTPAKEHUE U TMPEITOMIIEHUE CBETA.
OnTuueckue mpuOopshI.

[TomHOE BHYTpEHHEE OTpaxkeHue. Mojiesib CBETOBOIA.

HccnenoBanne cBOMCTB M300payKeHUN B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOona.

Ha6monenne naTepdepeHnm cBeTa.

Ha6monenune nudpakuuu cBera.

HabGmronenue nucrnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOUIBIO PU3MBI.

[Tony4yeHue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

HaGmonenne nucrnepcuu cBera.

Pa3zgen 6. OCHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['paHuibl OPUMEHHMMOCTH  KJACCHYECKOM  MexaHuku. lloctysartsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, PUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh  OJHOBPEMEHHOCTHU.  3aMEIJICHHE  BPEMEHU U
COKpAIlICHUE JIJIMHBI.
DHEPrusi 1 UMIYJIbC PENSATUBUCTCKON YaCTULBI.



CBs3p Maccbl C DHEPru€d M HMIIYJIBCOM PEIATUBUCTCKOM YaCTHIIBI.
OHeprus MoKos.

Paszpnen 7. KBanroBas ¢pusuxa

Tema 1. dnemenmul KBAHM OGO ONMUKU

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

OtkpeiTe U uccienoBanue Gorodpdexra. Onbitel A. I'. Cronerosa.
3akonbl Gotordpdexra. YpaBHenue DiiHmTerHa ans porordpdexra. «KpacHas
rpanuna» ¢potodddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JCUCTBHUE CBETA.

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

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeNIHETro (GoTodddekra.

CBeToaunon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OnbiTel Pe3epdopna no paccessHuio o -4acTHII.
[Inanerapnas moxaens aroma. [loctymatel bopa. U3nyueHue u morionieHue
(OTOHOB TIPU TIEPEXOJIe aTOMa C OJIHOI'O YPOBHS DHEPruu Ha Apyroi. Bujbr
cnekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBeie cBoiicTBa wactun. Bomnbl ge bpowns. KopnyckynsapHo-
BOJIHOBOM Jyallu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYCHHE.

TexHuueckne ycTpoHCTBa M NMPAKTHUECKOE MPUMEHEHUE: CIIEKTPabHBIMI
aHanu3 (CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.

Jlemoncmpayuu

Mognens onsita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HalGmonenne muHEMYaThIX CIEKTPOB H3TyUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HaGmonenne nmuHeMvaToro crekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTBI, JIOKa3bIBAIOIINE CIIOKHOCTh CTpoeHus sifpa. OTKphITHE
pagnoakTuBHOCTH. OmbiTel  Pesdepdopma 1o  ompeneneHur0  cOCTaBa
paanoakTuBHOTO wu3mydeHusi. CBoiicTBa anbda-, Oera-, ramma-u3IydeHUs.
BnusHue paarioakTHBHOCTH Ha KMBbIE OPTraHU3MBI.

OtkpeiTHE IpoTOHA U HelTpoHa. HykiionHas mozens siapa ['eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uncio sajapa. M3otomnsl.

Anbda-pacman. DIEKTPOHHBIM M TO3UTPOHHBIA OeTa-pacman. ['amma-
U3JlydyeHue. 3aKOH paJuoakTUBHOIO pacra/jia.

DHeprus CBsI3W HYKJIOHOB B sifipe. SnepHblie cuibl. [edext maccsl sapa.

S nepHble peakunu. Jlenenue u cUHTE3 S€EP.

Anepnsnii peakrop. TepmosiaepHsiii cuaTe3. [IpoOieMbl M MEPCIIEKTHUBBI
SIEPHON IHEPrETUKU. DKOTOTUUECKUE ACTIEKTHI SIEPHON IHEPTETUKHU.

DiieMeHTapHbIe YacTULbl. OTKPBITUE ITO3UTPOHA.

Metobl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHII.



@dyHaaMeHTaJdbHble B3aUMOJEHCTBUA. EQUHCTBO (hU3MUECKOM KapTHHBI
Mupa.

TexHudyeckne yCTpPOMCTBA M MPAKTHYECKOE IPHUMEHEHUE: JIO3UMETD,
Kamepa BunbcoHa, sepHblil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Paszzgen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

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

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

CosniHeuHas cucTeMa.

Connue. ConHeuHast akTUBHOCTb. McTtounuk sHepruu ComnHia v 3BE3.
3BE3/bI, MX OCHOBHBIE XAPAKTEPUCTUKH. JlnarpaMma «CHEKTpaJIbHBIN KJlacCc —
CBETUMOCTB». 3BE3/bI IIABHOM MOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOW MOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHuE
3BE31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUM U 3BoJonuu CofHila
U 3BE3J1. DTallbl )KU3HU 3BE3]I.

Mueunsiii [IyTe — Hama [Nanaktuka. [Tomoxxenue u auxkenue CosiHIa B
lNanaktuke. Tunbl ranakTtuk. PangvoranakTukyd v KBazapbl. UEpHbIE ABIPHI B
AIpax rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoi. 3akon Xa66ma. PazOeranue
ranakTuk. Teopus bosbiioro B3peiBa. PenkToBOE M3ITyUEHHE.

Macmra0OHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaGmronenus HEBOOPYKEHHBIM rJ1a30M c UCITIOJIb30BAHUEM
KOMIIBIOTEPHBIX  MPUIOKEHUW [JIs1  ONpENETCHHUS TIOJIOKEHHSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/11si CeBepHOro MOoNyIapus u
SIPKUE 3BE3MBL.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTwu.

O600maromnee NOBTOPEeHUE

Pons ¢u3umkum u acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
COIIMAJILHONW M JTUYECKON cdepax AesTEIHbHOCTH YeNOBEKa, POJb M MECTO
GU3MKH W acTPOHOMHH B COBPEMEHHOW HAydYHOW KapTHHE MHUpPa, pOJIb
¢dusnueckoit Teopun B GOPMUPOBAHUU TPECTABICHUIN O (GU3HUECKON KapTHUHE
MHpa, MeCTO (U3MUECKOW KApTUHBI MHUpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJACTABICHUN O IIPUPOLE.

Me:xknpeaMeTHbIe CBA3H

Nzyuenne kypca pusuku 6a30Boro ypoBHs B 11 kilacce ocymiecTBisercs ¢
YYETOM COJIEPIKATENBHBIX MEXKIPEAMETHBIX CBSI3€M C KypCaMH MATEMAaTHUKH,
Oumonoruu, XuMuwu, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemmnvle nonsimus, CBSI3aHHbIE ¢ U3YYEHUEM METOJO0B HAYYHOI'O
MO3HAHWSA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a, (U3NUecKass BEINYWHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHUE CHCTEMBI YPABHEHUM, TPUTOHOMETPUUYECKUE
byHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIAECTBO, BEKTOPHI M UX MPOEKIUHA HA OCU KOOPAWHAT,



CIIOKEHUE BEKTOPOB, NPOM3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMI, NpU3HAKU
Mo00usl TPEYroJIbHUKOB, ONpPENEJEHUE IUIOMAAN TUIOCKUX (QUryp u oobéma
TeJ.

Buonoeus: »nexTpuyeckue SBIEHMs B JKMBOM NPUPOAE, KOJeOaTeNIbHbIE
IOBWKEHHUS B JKUBOW NPUPOJE, ONTUYECKUE SBIEHUA B KUBOM MNPHUPOJE,
NENCTBHE PAaIUALIMU HA KUBBIE OPTaHU3MBI.

Xumus: CTpOCHHME aTOMOB M MOJIEKYJ, KpPHUCTaJUIMYECKas CTPYKTypa
TBEPABIX TEJN, MEXaHU3Mbl O0pa3oBaHUs KPHUCTAUIMYECKOM  pEIIETKH,
CIIEKTpaJbHbIA aHAJIU3.

l'eoepaghus: MarHuTHbIE TMONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX DY/,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3EMIIETPSACEHUIN.

Texnonoeua: JWHAMA DIEKTPOIEpENad, IEHEpaTop IEPEMEHHOrO TOKa,
ANEKTPOIBUTATENb, UHAYKIMOHHASA M€Yb, pajap, paguoONpUEMHUK, TEJIEBU30D,
anTeHHa, Ttenepon, CBYU-neuyb, NpoeKIMOHHBIA annapar, BOJOKOHHAs OINTHKA,
COJIHEYHAas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mpeamera «®Pu3nka» Ha ypOBHE CpPEAHEro oOIIero
oOpazoBanusi (0a30BbIi  ypOBEHb) [JOHKHO OOECHEUYHUTh  JOCTHIKEHUE
CIICIYIOIUX JTUYHOCTHBIX, METAPEIMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX
pe3yabTaTOB.

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHMS Yy4eOHOro mpenmera «Dusznka
JOJDKHBI ~ OTpa)aTb  TOTOBHOCTH M CIHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(OPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHUEHTAIlMM, MO3UTUBHBIX BHYTPEHHUX YOEKIECHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOrO  OOIIEeCTBa,
pacliMpeHue >KU3HEHHOrO OIbITa W ONbITa JESITEIbHOCTH B IMPOLECCE
peanu3aly OCHOBHBIX HAIPABJICHUM BOCIUTATEIBLHOM JEATEIBHOCTU, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh  TPAXKITAHCKOM  TO3UIMHM  OOYyYalomerocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIECTBA;

NPUHATHAE TPAJAUIIMOHHBIX OOIIEYETOBEYECKUX T'YMAHHUCTHYECKUX H
JEMOKPAaTHUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbBHOCTh B HHTEPECAX T'PaKJIaHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHUE  B3aUMOJEHCTBOBATbH C  COIMAJIbHBIMHU  HMHCTUTYyTaMH B
COOTBETCTBHHU C UX PYHKIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOTO BOCTIMTAHUS:

c(hopMUPOBAaHHOCTH POCCUNCKOU rpakIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OILICHUBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACH Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYeCKOT0 BOCITUTAHUSA:

ACTETHYECKOE OTHOLIEHUWE K MHUPY, BKIKOYAsg JCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKOIN HAYKE;

5) Tpy10BOr0 BOCIIUTAHUSI:

WHTEPEC K pa3iuyHbIM cdepam mpodhecCHOHATBHON NeATeTbHOCTH, B TOM
quClie CBSA3aHHBIM C (DU3MKON W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BEIOOp Oyaymiedt mpodeccun W peamn30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
TJIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CamMOOOpa30BaHUIO B
o0sacTu PU3KMKU HA MPOTSIKEHUU BCEH KUZHMU;

6) 3K0JIOrHYeCKOTro BOCITUTAHUS:



c(OpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbl, OCO3HAHHE TJ100aJTBbHOTO
XapakTepa FKOJIOTMYECKUX MpooIieM;

IUIAHUPOBAHUE M OCYLIECTBIICHUE IEUCTBUNM B OKPYXKAKOLIECW Cpene Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue OINbITa JESITEIBHOCTH 3KOJIOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 TO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA PUBHUECKON HAYKH,

OCO3HAaHHE IIEHHOCTUM HAYYHOW [ESITENbHOCTH, FOTOBHOCTH B IIPOILECCE
u3ydeHus (U3UKU  OCYIIECTBISATH TMPOEKTHYIO UM HCCIIEI0BATEIbCKYIO
NEATENbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS
ba3oBble Jornueckue aeicTBus:

caMoCTOsITeIbHO  (OPMYJIUPOBATH W aKTyalM3UpOBaTh  MPoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIENIATh IIeJIU JICITeIILHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTYKEHMS,

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYMS B PACCMATPUBAECMBIX
(U3UYECKUX SBIICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIITUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTb, OIICHUBATh COOTBETCTBHE
PE3YIBTATOB IIEJISIM, OIICHUBATh PUCKHU MOCJIEACTBUN IEATEIILHOCTH,

KOOPJMHUPOBATh U  BBINOJHATH pabOTy B YCIOBHUSX pPEaIbHOTO,
BHUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pPa3BUBATh KPEaTHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBaTebCKHe AeliCTBHUS.

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KIIFOYEBBIMH MOHATHUSIMHU U METOJIaMHU
bu3IecKol HAYKH;

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATeILCKOM u MIPOEKTHOMN
NEATeIbHOCTH B 00JlacTH  (U3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY  TIOMCKY  METOJOB  pelieHus 3a7ad  (U3HUIECKOTO
COJICpKaHMsl, TPUMEHCHHIO PA3IMIHbBIX METOJIOB ITO3HAHNS,

BJIAJETh BHUJAMH JICITCIHPHOCTH IO IIOJYYCHHIO HOBOT'O 3HAHHUS, €r0
HHTEPIPETAllMHA, NPeoOpa30BaHUI0O M IMPHUMEHCHHUIO B Pa3IMYHBIX YYCOHBIX
CUTYalusX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX MTPOECKTOB B 00JaCTH (DU3HKHU;

BBISIBIIATh TPUYUHHO-CJICACTBCHHBIC CBS3M W aKTyaJIM3UpPOBATh 3aj1ady,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHHS, HAXOJAUTh apryMEHTHI IS JOKa3aTelIbCTBA
CBOMX YTBEP)KJICHHH, 3a/1aBaTh IapaMeTPhl K KPUTCPHUH PCIICHHS;

aHAJU3MPOBATh IIOJIYUYEHHBIE B XOJ€ peHIeHHUS 3aJaud Pe3yIbTaThl,
KPUTHYECKU OIICHHWBATh HX JIOCTOBEPHOCTh, IMPOTHO3WPOBATH H3MEHECHHE B
HOBBIX YCIIOBHUSX;

CTaBUThb U (POpMyIUpoBaTh COOCTBEHHBIE 3aJauylM B 0Opa30BaTEIbLHOU
NEATEeIILHOCTH, B TOM YHCJIC TIPH U3YUCHUN (PU3HKU;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MMPHOOPETEHHBIN OIIBIT;



yMETh TEPEHOCUTHh 3HAHUA MO (U3MKE B TMPAKTUYECKYIO OO0JaCTh
KU3ZHEACATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJICHU, MIPEJjIaraTh OPUTHHAIBHBIE TTOJIXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a]1auH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMM TOJIyueHUs WHopManuu (HU3NYECKOro COACPKaHUS
W3 UCTOYHUKOB Pa3HBIX TUIOB, CAMOCTOSITEILHO OCYIIECTBISATh MOUCK, aHAJIU3,
CHUCTEMATH3alUI0 U MHTEpPIpeTalnio nHGOpMaluKu pa3IMuHbIX BUAOB U (popMm
MpeCTaBICHNUS;

OIICHUBAThH JIOCTOBEPHOCTH UH(POPMAITUY;

UCIIOJIB30BaTh CPEJCTBA HMHQPOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B  PEIICHUHM  KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U
OpraHU3aIlMOHHBIX 3a7a4 ¢ COONIIOJEHUEM TPEOOBAaHUN APrOHOMHUKH, TEXHUKHU
0€30MacCHOCTU, TUTHUEHBI, PeCypcOoCOEpeKEeHUsI, TTPABOBBIX U ATUUECKUX HOPM,
HOpM MHGOPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (DU3UUYECKOTO COJCP)KaHHUS B Pa3IUUHBIX (opmaTax C
y4éTOM Ha3HaueHuss WHPOpPMAIMU U  1EJIeBOW  ayJuTOpHWH, BBIOHpas
ONTUMAIBHYIO0 (GOPMY MPEJACTABICHUS U BU3yaJIU3aIIUH.

KoMMyHuKAaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBIIATh OOIEHWE Ha ypokax (U3UKH U BO BHEYPOUHOU
JIEATSIILHOCTH;

pacrio3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHTyallUd MW CMAT4aTh
KOH(DJIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BaHUEM
SI3BIKOBBIX CPEJ/ICTB;

IIOHUMAaTh 5 HUCIO0JIb30BaTh MIPEUMYIIECTBA KOMAaHTHOU 5
UHUBUIYaJIbHON PaOOTHI;

BBLIOMPATh TEMAaTUKY M METOJBl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIHUX
MHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 Yi€Ha KOJUICKTUBA;

NpUHUMATh 1I€IM COBMECTHOM JI€STEIbHOCTH, OpraHW30BbIBATH W
KOOPJIMHUPOBAaTh JECUCTBUS IO €€ JTOCTHUKECHHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacrpenensaTh Pojd C y4éTOM MHEHHMH YYaCTHHKOB, OOCYXKIaTh PE3YIbTaThI
COBMECTHOM padOTHI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIaJa M KaXJOTO yYacTHHKAa KOMAaHIbI B
OOIIMiA pe3ybTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIEHUBATh MACHU C IO3UIMA HOBU3HBI,
OPUTHHAIBLHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMUYHBIX
CUTYAITUAX, IPOSIBIATH TBOPUYSCTBO U BOOOPAKEHHUE, OBITH HHUITUATHBHBIM.

PeryjisiTUBHBbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEIBHO ~ OCYLIECTBJISATh IMO3HABATEJIBHYIO JECATEIBHOCTh B
obmacth (U3MKM W ACTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIILHO COCTABJIATH IUIAH PEIIEHUS PACYETHBIX U KAYECTBEHHBIX
3a/1a4, TUIAH BBITIOJIHEHUSI MPAKTUYECKON paboThl C Y4E€TOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATIOUYTCHHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;



paclMpATh  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHNM;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIULHUU B OOJACTH
(¢u3MKK, TOCTOSHHO TIOBBIIATH CBOW O0Opa30BaTENbHbIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

J1aBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEJISM;

BJa/JIeTh HABBIKAMHM II03HABATENbHOW pedieKcud Kak OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HUX PE3YJIbTATOB U
OCHOBAHUM;

UCIIOJIb30BaTh NpUEMBI pediIeKCUr [JIsl OLIEHKHM CHUTyaluH, BbIOOpa
BEPHOTO pelIeHUS;

YMETh OIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATh PEUICHUS MO X
CHI)KEHHUIO;

OPUHUMATh MOTHUBBI W ApPTyYMEHTHl JPYTUX IPU aHAIHM3E pPe3yJbTaToOB
NEeSITEbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W ApPTyMEHThl JPYTUX IpU aHAIHM3E pPe3yJbTaTOB
NeSITEbHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYIMX Ha OLIMOKH.

B nporecce 1oCTHKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IIPOrPAMMBI
no (Qusuke I YPOBHS CpeIHEro oOIero oOpa3oBaHUsS Yy OOYYarOITUXCS

COBEPIIEHCTBYETCS HIMOIIMOHATLHBIH UHTEIJIEKT, MpeAnoIaraomumi
c(hOpMHPOBAHHOCTD:
CaMOCO3HaHMs,  BKIIOYAIOIIETO  CIOCOOHOCTH  MOHUMATh  CBOE

OMOIIMOHAILHOE COCTOSIHWE, BHUJIACTH HANPABICHHUS PAa3BUTHS COOCTBEHHOM
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpPETYJIIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJalTHPOBATBHCA K
OMOIMOHAILHBIM HM3MEHEHHUSIM U TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIWH, BKITIOYAIOIICH CTPEMIICHHE K IOCTHKCHHIO LICITH
U yCTeXy, ONTUMHU3M, HTHUITMATUBHOCTh, YMEHHUE JIEWCTBOBATh UCXOS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIMOCOOHOCTh TMOHMMATh  SMOLMOHAIHHOE
COCTOSIHME JpPYTHX, YyYUTHIBaTh €ro TMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COMIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTh  BBICTPAMBaTh
OTHONICHUS C APYTUMH JTFOJABMH, 3a00TUTHCS, TPOSBIISATH HHTEPEC U Pa3peIIaTh
KOH(MIUKTBHI.

HNPEAMETHBIE PE3YJIBTATBI

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



JEMOHCTPUPOBATh Ha MPUMEpPAX POJdb U MECTO (PU3UKHU B (HOPMHUPOBAHUU
COBPEMECHHOM HAay4YHOW KapTHUHBI MHUpPa, B Pa3BUTUU COBPEMECHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOEH;

YUUTHIBATh TPAaHULBI NPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJENECH:
MaTepualibHas TOYKa, MHEpIHUalbHAs cHUCTeMa OTCYETa, aOCONIOTHO TBEPAOE
TE€JIO, WUJCAIbHBIM Ia3, MOJEIU CTPOEHHUS Ta30B, KUJIKOCTEHM U TBEPABIX TEIl,
TOUYEYHBIN JIEKTPUUECKUH 3aps]] IPU pelIeHUH GU3NMUECKUX 3a/1ay;

pacrio3HaBaTh (U3UYECKHUE SIBJICHUS (MPOIECChl) U OOBSICHATH HMX Ha
OCHOBE 3aKOHOB MEXAHHKH, MOJIEKYJISPHO-KMUHETUYECKOH TEOPUU CTPOEHUs
BELIECTBA U  JJIEKTPOJMHAMUKH: PAaBHOMEPHOE U  PAaBHOYCKOPEHHOE
OpSIMOJIMHEWHOE  JABWKEHUE, CBOOOJHOE TAJEHUE Tel, JABMXKEHHE IO
OKPYXHOCTH, HWHEpLus, B3auMojeucTBue Ten, auddysus, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00bEMaA Tel NpH
HarpeBaHuu (OXJaXJIEHHUU), TEIJIOBOE PAaBHOBECHE, UCIApEHUE, KOHJIECHCAIIMS,
IUTaBJICHUE, KPUCTAUIM3alUs, KHUIIEHHE, BJIAXKHOCTh BO3/lyXa, IOBBIIICHUE
JaBJ€HUs] Ta3a NpPU €ro HAarpeBaHMU B 3aKPBITOM COCYZAE, CBS3b MEXKIY
napaMeTpaMHu COCTOSIHMSL Ta3a B HM30Mpolieccax, dJIEKTpU3alus  Tell,
B3aUMOJICVCTBUE 3aPAI0B;

ONKCHIBATh MEXAaHMYECKOE JBUKEHUE, UCTIONB3YS (PU3NYECKUE BETUUUHBI:
KOOpJIMHATA, MYyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, CHIIa,
UMIyJIbC  Tela, KHUHETUYeCKas  dSHEprus, MOTeHIMaJbHAasg  JHEPrus,
MexaHuueckas pabora, MexaHU4ecKass MOUIHOCTb;, MPHU OMHUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI MCIOIb3YEMbIX BEIUYUH, UX O0O3HAUYCHHS U
€MHUIIBI, HAXOIUTH (POPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEJIUUHHY
C ApYTrUMU BEJINYNHAMM;

ONUCHIBATh HW3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN W TEMJIOBBIE SIBIICHMUS,
UCTIONBb3Y (U3MYECKHE BEJIMYMHBI: JaBJIEHHWE Tra3a, TeMIlepaTypa, CpemaHss
KHUHETHYECKast SHEPTUs Xa0TUYECKOTO JBUKECHUS MOJIEKYJI,
CpPEAHEKBAAPATHUYHASL CKOPOCTh MOJIEKYJI, KOJWYECTBO TEILJIOThI, BHYTPEHHSS
sHeprus, pabora raza, KOIPDHUIMEHT TOJE3HOTO JICUCTBUS TEIJIOBOTO
JBUTATENsA; MpPU ONMUCAHWUU TPABWIBHO TPAKTOBATh (DUIUYECKUN CMBICH
UCIIOJIb3YEMbIX BEJIUYHMH, UX O0O03HAYEHUS U EAUHUIIBI, HaXOAUTHh (HOPMYIIBI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BETMYUHY C IPYTUMU BEITUYMHAM;

ONHUCHIBATh  HM3YYEHHBIE  BJIEKTPUYECKUE  CBOICTBA  BEIIECTBA U
ANEKTPUYECKHUE SIBICHHS (MPOIECChl), HUCIONB3Yyd (PU3NYECKUE BETUYMHBI:
ANEKTPUUYECKUN 3apsl, SJIEKTPUUECKOE MOJIe, HANPSHKEHHOCTD MOJISl, HOTEHIUAM,
pa3HOCTh MOTEHUHUAJIOB; NPU OMHMCAHUU NPAaBUIBHO TPAKTOBATH (HU3MUYECKUN
CMBICI HCHOJb3YyEMbIX BEJIUYMH, WX OO0O3HAUEHUS U EJAMHMIIbI; YKa3bIBaTh
(GopMysbl, CBS3bIBAIONIME MJAHHYIO (PU3MYECKYI0 BEJIMYMHY C JIpPYTHMMHU
BEJINYMHAMU;

aHAJIM3UpPOBAaTh  (PU3WYECKUE TPOLECChl U  SBICHUS, HCIOJIB3YS
¢usznueckre 3aKOHbI M TPHUHIIUIBI: 3aKOH BcemupHoro tsarotenws, |, 11 u Il
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOW SHEpPruu, 3aKOH
COXpaHEHHs] UMITYJIbCa, TPUHIUIT CYNEPHO3ULIMU CUJI, MPUHIIUI PaBHOMPABUS
MHEPLUAIBHBIX CHCTEM OTCYETA, MOJIEKYJSIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHUS BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CPEIHEW KMHETUYECKON SHEpruu
TEIUIOBOTO JIBMDKEHUS MOJICKYJ C aOCOJIOTHOW TeMIlepaTypol, MepBhI 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsaa, 3akoH KyioHa,
IIPU 3TOM PA3JIMYaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE
BbIpaKEHUE U yCJIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHLMUIBI JEUCTBUS MAaIlUH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3invaTh yCJIOBHUS UX OE30MACHOTO UCIOJIb30BaHUS
B IIOBCEJIHCBHOM >KH3HU;

BBITIOJIHSITh SKCIEPUMEHTHI 1O HCCIENOBaHUIO (U3UYECKUX SIBICHUU U
MIPOIIECCOB C MCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX W3MEPEHHUH, MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMbBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIISITh TIPSIMbIE U KOCBEHHBIC M3MEpPEHUs] (PU3UYECKUX BEJIMYMH,
IpU 3TOM BHIOUMpATh ONTHUMAJIBHBIA CHOCO0 H3MEPEHUs W UCIOJIb30BATh
U3BECTHBIE METO/IbI OIEHKHU MOTPEITHOCTEN N3MEPEHHUI;

UCCIEJIOBAaTh 3aBUCUMOCTH MEXIY (PU3UYECKUMH BEJIMYMHAMU C
UCIIOJIb30BAHUEM TMPSIMBIX U3MEPEHUH, MPU ATOM KOHCTPYUPOBATH YCTAHOBKY,
(dbuKCUpoOBaTh PE3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UUYECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEIOBAHNUS,

co0JIro1aTh MpaBUja OE30MaCHOr0 TPyJa MPU MPOBEACHUN UCCIICIOBAHUN
B paMKax y4eOHOTO JKCIIEpUMEHTa, Y4eOHO-UCCIIEA0BATEIILCKOW U MPOSKTHOM
NEATeIbHOCTH €  HUCIIOJB30BaHUEM  M3MEPUTEIBHBIX  YCTPOUCTB U
1abopaToOpHOro 00OPYAOBAHMS;

pemaTth pacu€THbIE 3a7a4dl C SBHO 3aJaHHOW (DU3UYECKOM MOJICIbIO,
UCTIONB3Ysl (PU3MUECKHEe 3aKOHBI W TPUHIIMIBI, HA OCHOBE aHajIu3a YCJIOBUS
3a/1a4d BBIOMpATh (YU3UUYECKYIO MOJIEb, BBIACTATh (PU3MUYECKUE BEIUYUHBI U
dbopmysbl, HEOOXOIUMBIC ISl €€ pelleHUs], MPOBOAUTh PAcu€Thl U OLICHUBATH
PEaNbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3NUECKON BETUYHHBI;

pemarb KaueCTBEHHBIE 3aa4H: BBICTPauBaTh JIOTUYECKHU
HEMPOTHBOPEUMBYIO IIEMIOYKY PACCYKACHUN C ONOPON HAa M3yYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS,

UCIIOJIb30BaTh ~ NpPU  peHIeHuH  y4eOHBIX  3aJad  COBPEMEHHbIC
UHPOPMAIIMOHHBIE  TEXHOJOTHU  JUIA MIOUCKA, CTPYKTYpHUpPOBaHHS,
UHTEPIPETAllMd M TPEJACTaBICHUS y4eOHOM U HAYYHO-TIOMYJSPHOM
uHGOpMAIIMK, TIONYYEHHOW W3  Pa3IWYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAM3UPOBATH MOTYyYaeMyI0 HH(DOPMAIIHUIO;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCHUHUCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOUIETO MHUPA, B
Pa3BUTHE TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3MKE B TTOBCETHEBHON KU3HU
st obecrieueHuss 0€30MACHOCTH MpW  oOpameHud ¢  mpudbopamMu U
TEXHHYECKUMU YCTPOUCTBAMH, /Ui COXPAHECHHSI 3I0POBbS U COOJIIOICHHS] HOPM
AKOJIOTUUYECKOTO MOBEJICHHS B OKPYXKAIOILIEH cpelie;

paboTaTe B TpPYIIE C BHINOJHCHHEM PA3JIMYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIbI, PAallMOHAIBHO pacHpenesTh OOS3aHHOCTH U
IJIAHUPOBATh  JAESATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJEeKBATHO
OLICHUWBAaTh BKJaJ  KaXJOro0 M3 YYaCTHUKOB TPyNIbl B  pEIICHHE
paccMaTpuBaeMoOM MPOOIEMBI.

K xonny o0yuenust B 11 kjacce npeaMeTHble pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO PU3UKH B (HOPMHUPOBAHUN
COBPEMEHHOM HAay4YHOW KapTHHBI MUpPA, B PA3BUTHUU COBPEMEHHOW TEXHHUKH H
TEXHOJIOTUH, B MMPAKTUYECKON AEATEIBbHOCTH JIFOAEH, LETOCTHOCTh U €IUHCTBO
(bu3nYeCcKoi KapTUHBI MUPA;



YUUTHIBATh TPAHUIIBI MPUMEHEHUS H3YYCHHBIX (U3UUYECKUX MOJENCH:
TOYCYHBIN JJIEKTPUYECKUN 3apsj, JIyd CBE€Ta, TOYCUYHBIM MCTOYHUK CBETA,
sIepHasl MOJieJb aToMa, HYKJIOHHAs MOJieJb aTOMHOIO siJipa TMpU PEIICHUU
dbu3nYecKuxX 3a/1ay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECcChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB JJICKTPOJWHAMHUKH M KBAHTOBOM (PU3MKU: dJIEKTpUUECKas
MIPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JIEUCTBUS TOKAa,
B3aUMOJICHCTBUE  MArHUTOB, JJICKTPOMAarHuUTHas  WHAYKIUSA, JICHCTBUE
MarHuTHOTO TOJsi Ha TPOBOJHUK C TOKOM U JABWXKYIIUHCA 3apsi,
AJIEKTPOMArHUTHBIE KOJIEOAHUsI W BOJHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHUE
CBETa, OTPaXKCHUE, MIpEIOMIICHHE, HHTepdEepeHIINs, TUPPAKIKSI U TOJISIPU3AIUS
CBeTa, nucnepcus cBeta, hotodnekTpuueckuid apdext (hotorddekxt), cBeToBOE
JaBJ€HUE, BO3HUKHOBEHWE JIMHEWYaTOro CIEKTpa aromMa BOJOpoOAa,
€CTEeCTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OMUCHIBATh M3yUYCHHBIC CBOMCTBA BelIeCTBA (JIEKTPUUYECKHUE, MAaTHUTHEIE,
ONTUYECKUE,  DIEKTPUUYECKYI0  MPOBOJAMMOCTh  PA3JIUYHBIX  Cpel) W
AIIEKTPOMArHUTHBIC SIBJICHHS (TMPOLIECCHI), UCMOIL3Ysd (PU3NMUECKHE BEIIMYUHBI:
ANEKTPUUECKHM 3apsijl, Chjla TOKA, DJIEKTPUUECKOE HAMPSIKEHUE, IIEKTPUUECKOE
CONPOTHUBJICHHE, PAa3HOCTh IOTEHIMANOB, SJIEKTPOJABIKYIIAas cuia, padoTa
TOKa, WHAYKIUS MAarHUTHOTO Tons, cwia Awmrmepa, cwia JlopeHa,
WHYKTUBHOCTh KATYIIIKH, JHEPrUsl SJEKTPUUECKOTO M MArHUTHOTO TMOJICH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsi U Cujia TOKa B
Impollecce TapMOHUYECKUX  DJEKTPOMAarHUTHBIX  KojeOaHui, (pokycHoe
pPacCTOSIHME M ONTHYECKasi CUjia JIMH3bI, IPU OMUCAHUM MPABWIBHO TPAKTOBAThH
(u3MUECKUIl CMBICT HUCIOJIb3YeMbIX BEJIMYMH, UX OOO3HAYEHUS U EIUHUIIBI,
yKa3blBaTh (OPMYJbI, CBS3BIBAIOIINE JaHHYIO (U3MUECKYIO BEIUYHHY C
JIPYTUMH BEJIMUYMHAMU,

ONKCHIBATh W3YYCHHBbIC KBAHTOBBIC SIBICHHWS U TPOIECCHI, HCIOIB3Ys
¢u3nuecKkre BEJIMYUHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, DHEPTUs M UMITYJIbC (DOTOHA, MEPHOJ Mojypacnana, dHEPrus
CBS3M aTOMHBIX sIIep, MPH OINKCAaHWU MPaBUIBHO TPAKTOBAaTh (PU3MUECKUIA
CMBICIT HCIIONB3YEMbIX BEIUYUH, WX OOO3HAYEHUS M EIUHHUIIBI, YKa3bIBaTh
dbopMyInbl, CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMYMHAMM, BBIYUCISTH 3HAYCHUE (PU3UUECKON BETUYNHBI

aHANMM3UPOBAaTh  (U3UYECKUE TMPOIECChl W  SBICHHUA, HCHOIB3Ys
¢u3znueckre 3aKOHbI U MPUHIUIBL: 3aKoH OMa, 3aKOHBI MOCIEA0BATEILHOTO U
MapajuieIbHOr0 COEIUHEHUS MPOBOJHHUKOB, 3akoH Jlxoyns—Jlenua, 3akoH
ANEKTPOMArHUTHOM MHAYKIMHU, 3aKOH NPSIMOJMHEHHOTO pacnpoCTpaHEHUs
CBETA, 3aKOHbl OTPAXXEHMsSI CBETA, 3aKOHbI MPEJIIOMJICHUS CBETa, YpaBHEHUE
OuHmTeitHa 11t hoToddPeKTa, 3aKOH COXpaHEHHUs IHEPTUH, 3aKOH COXPaHEHUS
HMMITYJIbCA, 3aKOH COXPAHEHHMs AJIEKTPUUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccOBOT0 YHCIa, NOCTYyIaThl bopa, 3aK0H paguoakTUBHOTO paclajia, Mpu 3TOM
pa3nu4aTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYECKOEe
BbIpaKEHUE U yCIOBUS (TpaHUIlbl, 00JIaCTH) TPUMEHUMOCTH;

ONpEeNeNATh HAMNpaBJICHUE BEKTOpa HWHAYKIMM MArHUTHOIO MO
MMPOBOJHUKA C TOKOM, CHJIBI AMIepa 1 CuiIbl JIopeHna;

CTPOUTh U ONUCHIBATh HM300pa’KEHHUE, CO3/1aBAEMOE IJIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBIMIOJIHSITh SKCIEPUMEHTHl 1O HCCIENOBaHUIO (U3UYECKUX SIBICHUU M
MIPOILIECCOB C MCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX M3MEPEHUU: MPU ITOM
dbopMynupoBaTh MpoOJaeMy/3alady W THIOTE3y YYEOHOTO OKCIEPHMEHTA,



coOupaTh YCTAHOBKY M3 MPEIJI0KEHHOIO O0OpYIOBaHMS, NPOBOAUTH OMBIT U
(bopMyIHUpPOBATH BHIBOJIBI;

OCYILIECTBIISTh MPSMbIE M KOCBEHHbBIE M3MEPEHHUs (PU3MUECKUX BEIUYUH,
Ipu 3TOM BHIOMpaTh ONTHMANBHBIA CIOCOO HM3MEpPEHHS U HCHOIb30BaTh
M3BECTHBIE METO/bI OLIEHKH IIOIPEIIHOCTEN U3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX M3MEPEHUN: TpPH 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHPOBAThH
pE3yJIbTAThl MOJYYEHHOM 3aBUCUMOCTU (PU3MUECKUX BEJIUYHMH B BHUJIE TAaOIUL U
rpaduKoB, AeaTh BEIBOABI IO pe3ybTaTaM UCCIEI0BAHMUS;

co0JIro1aTh MpaBuiIa OE30MacHOro0 TpyAa IMPU MPOBEACHUU UCCIETOBAHUIM
B paMKax y4eOHOIro 3KCIIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESTENbHOCTA  C  HWCIOJIB30BAHUEM  U3MEPUTEIbHBIX  YCTPOUMCTB U
1abopaTopHOro 00O0PYAOBAHMS;

pemiatb pacy€THbhIE 3aJaud C SBHO 3aJlaHHON (DU3UYECKON MOJENbIo,
UCTIONB3Yys (PU3MYECKHE 3aKOHBI M TMPUHIMUIIBI, HA OCHOBE aHaju3a YCIIOBUSA
3aa4l BHIOMpATh (DU3MUECKYIO MOJEINb, BBIICTATh (U3NUECKHUE BEIMYHUHBI U
dbopMyIbl, HEOOXOAMMBIEC JUIsl €€ PEelIeHUs, MPOBOAUTH PACUYETHl U OLEHUBATH
pPEaNbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3NUECKON BETUYNHBI;

penarhb KayeCTBEHHbIE 3aJlayu: BBICTPANBATh JOTUYECKH
HENPOTUBOPEUMBYIO LIETIOUKY PACCYX ACHUH C OMOPOM HAa M3YYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS,

UCIIOJIb30BaTh ~ NpPU  pEeHIeHuH  y4eOHBIX  3aJad  COBPEMEHHbIC
UHPOPMAIIMOHHBIE  TEXHOJOTHMH  JUIsl  TIOWCKa, CTPYKTYPHPOBaHMUS,
UHTEpPIpPETAllMd M TMPEJACTaBIeHUs y4yeOHOM W HAyYHO-TIOMYJSPHOM
uHbOpMAIMK, TIONYYEHHOW W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAIM3UPOBATH MOTYyYaEMYI0 HH(DOPMAIHUIO;

OOBSCHATh TPHUHIMIIBI JEUCTBUS MAIWH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyarh yCIOBUA MX O€30MacHOrO0 MCIOJB30BaHHS B
MOBCETHEBHOM JKU3HH;

OPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUpPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3MKE B TTOBCETHEBHON KU3HU
U1l obecrieueHus 0€30MacHOCTH MPU  OOpallleHHMH ¢ [pubopamMu |
TEXHUYECKUMU YCTPOUCTBAMH, JJII COXPAHECHHSI 3I0POBbS U COOJIIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIeH cpele;

paboTaTh B TpYINIE C BBIIOJHEHHEM pA3JIMYHBIX COLMAIBHBIX pOJeH,
IUTAHUPOBaTh PabOTy TPYIIbI, PAlMOHAIBHO PACHpPEessiTh OO0S3aHHOCTH U
IUIAHUPOBATh  JIEATENBHOCTh B  HECTAaHAAPTHBIX CHUTyalUsX, aJeKBAaTHO
OLIEHMBAaTh BKJIAJ  KaXJOr0 W3 YYaCTHUKOB TpYIIBl B  pELICHHUE
paccmaTpuBaeMom POOJICMBL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KoaunuyecTBo 4yacos DJIeKTPOHHBbIE
HaumeHoBanue
Ne Konrpo (ungposrbie)
pa3aeyioB M TeM IpakTHyeck
n/n Bcero JbHBIC 06p330BaTeJ'II)HbIe
NPorpamMmbl ue padoTsl
padoTsI PECYPCHI
Pazgen 1. PU3UKA U METOAbI HAYUYHOTI'O ITO3HAHUSA
11 ®usnKa U METOIbl 5 bu6morteka [IOK
' HAYYHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHEMATHIA 5 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2
Huramika ! https://m.edsoo.ru/7f41bf72
3aKOHBI
2.3 COXpaHCHUS B 6 1 1 bubmorera [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHHKE
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IUHAMUKA
OcHOBHI
31 MOJIEKYJISPHO- 9 1 bubnuoreka [JOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72
TEOPUH
3.9 OCHOBBI 10 1 bubmuoreka [JOK
' TEPMOJIMHAMUKHI https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSIHHS c bubmuoreka [JOK
' BelectBa. ®a3oBbie https://m.edsoo.ru/7f41bf72
MepeX0/Ibl
Hroro no pazaeny 24
Paznen 4. DJIEKTPOJIUMHAMUKA
bu6mmoreka [JOK
4.1
UIeKTpOCTaTHIA 10 1 https://m.edsoo.ru/7f41bf72
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IlocTosAHHBIN

4.2 ANEKTPUYECKUH TOK. 19 bubnuorexa [JOK
' Toxu B pa3uyHbIX https://m.edso0.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBLIEE KOJIMYECTBO
YACOB 110 68

[TPOTPAMME



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

11 KVIACC

KoaunuecTBo 4acoB DJIeKTPOHHBbIE
HaumenoBanue
Ne Koutpo | IMpakruu | (undpossbie)
pa3aeyioB M TeM
n/n Bcero JbHbIE ecKue oOpasoBaTe/bHbIE
NPorpamMmbl
padorel | padoThI pecypceel
Paznen 1. QJIEKTPOJIMHAMUKA
MarnutHoe 110J1€. Eu6 LIOK
HOINOTEKA
1.1 6
JICKTPOMATHUTHAA 11 1 3 https://m.edsoo.ru/7f41c97c
WHTYKITUS
Hroro no pazneny 11
Paznea 2. KOJIEBAHUS U BOJIHBI
Mexaanueckue u
2.1 3IIEKTPOMArHUTHBIE 9 1 bubmmorexa TOK
' P https://m.edsoo.ru/7f41c97c
KoJIeOaHNs
Mexaanueckue u
2.2 3IIEKTPOMArHUTHBIE 5 1 bubmorexa HOK
' p https://m.edsoo.ru/7f41c97c
BOJIHEI
bu6moreka [IOK
2.3 O
frThKa 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI cIIElIHaIbHON

31 DL 4 1 bu6moreka [IOK
' P https://m.edso0.ru/7f41c97¢
OTHOCHTEILHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
DJIEMEHTHI KBaHTOBOM bubmuoreka [JOK
4.1 6
OITHUKHU https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2
Crpoetie atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 A
TOMHOE AAPO 5 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1

ONEeMEHTHI ACTPOHOMUHA

7 1

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

1 acTpo(U3UKH

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

Hroro no pazneny 7

Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0maroiee 4 bu6mmoreka [{OK
' HOBTOPEHHE https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO

YACOB I10 ITPOT'PAMME 68
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MHUHUCTEPCTBO MPOCBEUEHUA POCCUMCKON ®EJIEPAIIUA
MyHununajbHoe 0101KeTHOe 0011e00pa3oBaTe/IbHOE YUPeKIeHUe
"Bosube-AJIeKCaHAPOBCKAsl CPeAHss1 0011e00pa30BaTeIbHAS HIKOJIA
umenu I'epost CoBerckoro Coroza Kaannuna H.H.
BosiokonoBckoro paitona besaropoackoi odsacrtu'"
AIMHUHHCTPALMA MYHUIMIIAJBHOIO paiioHa ""BosiokoHOBcKUil paiioH"

MBOY «Boaubse-Anekcanaposckas COID»

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBoaurens MO 3amecTtutenb qupekropa  Jupekrtop

Tenymxkuna I'. 1. Crenosas JI. B. Annunna H. H.
IPOTOKOJ 5 poTOKOI 4 npoTokoa 160
oT «16» uroas 2023 T. ot «16» mrouas 2023 1. oT «20» mrous 2023 1.

KanengapHo- TeMaTu4eckoe IIaHUPOBaHHE
(ID 1068818)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb»

s ooygaromuxcs 10-11 kimaccos

c. Borubst AstekcanapoBka, 2023-2024 y4yeoHbIi roa



IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Koan4yecTBO 4acoB
Koutp | IIpak DJIeKTPOHHBbIE
Ne Tema ypoka OJILH THYeC Jara undposbie
n/n Bcero bIe KHe U3yUYEeHUsS o0pa3oBaTe/ibHbBI
padot pa6oTt e pecypchbl
bl bl
®du3uKa — HayKa o
npupoje. Hayuneie meToabl bubmiorexa HOK
1 HO3HaHI/I;I OKOVIKAIOMICT 1 04.09.2023 | https://m.edsoo.ru/f
pyaiot f0c32e2
MHupa
Ponb u MecTo pusuku B
OPMHPOBAHUH
S)O]fpeMpeHHOffl Hay4YHOU bubmorexa HOK
2 CADTHHEL MIDA. B 1 06.09.2023 | https://m.edsoo.ru/f
p pa, f0c33e6
MPAKTHICCKON
NEeITENbHOCTH JIIOIEN
Mexannueckoe OBYKEHHUE.
OTHOCUTENBHOCTH bubmuorexa [IOK
3 MEXAHHYECKOTO JABVIKECHMS. 1 11.09.2023 | https://m.edsoo.ru/f
[Tepemenienue, CKOpOCTh, f0c3508
YCKOPEHHE
PABHOMEDHOE bu6mmoreka [JOK
4 o ﬂMonHII){en“Hoe BIKCHIC 1 13.09.2023 | https://m.edsoo.ru/f
p g f0c3620
PaBHOYCKOpEeHHOE Eubmorexa HOK
5 o SIMOT'II/IHepI/IVHOC - 1 18.09.2023 | https://m.edsoo.ru/f
p A f0c372e
CBoOoaHOE MMajieHue. bubnuoreka [JOK
6 YckopeHue cB0OOOHOTO 1 20.09.2023 | https://m.edsoo.ru/f
najgcHus fOc39cc
KpuBonuHeliHOE IBUKEHUE. bubnuoreka [IOK
7 JIBM>KeHUE MaTepuaIbHON 1 25.09.2023 | https://m.edsoo.ru/f
TOYKH 10 OKPY)KHOCTH fOc3ada
[TpuHIMT OTHOCUTENBHOCTH
lanunes. UnepumansHbie Bubmzorexa LIOK
8 ' 1 27.09.2023 | https:/m.edsoo.ru/f

cucreMsl orcuera. [lepBslii
3aKkoH HproTOHa

fOc3be8
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Macca tena. Cuna.
[IpuHnun cynepnosunun

bu6mmoreka [{OK

9 cui1. Bropou 3akon 02.10.2023 | https://m.edsoo.ru/f
Herorona mis fOc3be8
MaTepUaIbHOU TOUKU
Tperun 3akoH HproToHa bubmorexa HOK

10 U MATEPHATBHbIX TOUEK 04.10.2023 | https://m.edsoo.ru/f

fOc3be8
3aKO0H BCEMHUPHOTO
TaroTeHust. Cuiia TSKECTH. bubmiorexa HOK
11 Iepas KocMireckas 09.10.2023 | https://m.edsoo.ru/f
f0c3d00
CKOPOCTH
Cuna ynpyroctu. 3akoH bubmmorera [TOK
12 I'yka, Bec Tena 11.10.2023 | https://m.edsoo.ru/f
fOc3el8
Cuia TpeHusl.
Koaddumument tperus. bu6moreka [IOK
13 Cuita conpoTHBIICHUS TIPU 16.10.2023 | https://m.edsoo.ru/f
NBIDKEHUH TEIAa B )KUIKOCTHU fOc3f76
WJTU Ta3e
[ToctynarenbHOE U
BpallaTeIbHOE IBIKCHHUE
agCOHIOTHO TBEPJIOTO TENA. Bubmaorexa IIOK
14 18.10.2023 | https://m.edsoo.ru/f
MowmenT cuisl. [lnedo
fOc41a6

CUJIBL. Y CIIOBHSI PAaBHOBECHS

TBEPJIOTO TENA

Nmnynbc maTepuaibHOM

TOYKH, CUCTEMBI

MaTepuaIbHbIX TOYCK. bubmnorexa [JOK

15 Vinmystbe oL, 3akon 06.11.2023 | https://m.edsoo.ru/f

fOc43d6

COXPaHEHHUS UMITYJIbCa.

PeakTuBHOE NBMXKEHUE

PaboTa 1 MOIIHOCTB CHITBL.

Kunernueckas sneprust bubnuoreka [JOK

16 MaTepUaJIbHOW TOUKH. 08.11.2023 | https://m.edsoo.ru/f
Teopema 06 u3mMeHeHUH f0c4502
KMHETUYECKOI SHEepTrun
[loreHunanbHas sHeprus. bubnunoreka [JOK

17 [ToTennmanpHas sHEpPTrUs 13.11.2023 | https://m.edsoo.ru/f

yrpyro aeopMupoBaHHOW

fOc461a
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npykuHsbl. [loTeHnuansHas
SHEprus Telia BOIM3H
IIOBEPXHOCTU 3eMJIU

18

[TorenumanbsHbie U
HEMOTEHUUAJIbHBIEC CHIIBI.
CBs13b paboTHI
HEMOTEHUMAIbHBIX CUJI C
W3MEHEHUEM MEXAHUYECKOH
SHEPIUU CUCTEMBI TE.
3aKOH COXpaHEHUs
MEXaHUYECKOU SHEPTUU

15.11.2023

bu6mmorexa [{OK
https://m.edsoo.ru/f
fOc478c

19

JlabopaTtopHnas pabota
«HccnenoBanue CBA3U
paboTHI CHITBI C
H3MEHEHHEM MeXaHnYeCKON
SHEPTHH TeJla Ha IPUMEpE
pacTsHKEHUS PE3UHOBOTO
KTyTa»

20.11.2023

20

KonTtponsHas padoTa no
teme «Kunematuka.
Jnnamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

22.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc4b74

21

OCHOBHBIC ITOJIOKCHHS
MOJIEKYJIIPHO-
KHHETHYECKOHN TCOpHH.
BpoyHOBCKOE IBHKEHHE.

Auddysus

27.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOc4dc2

22

Xapakrep ABUKECHUS U
B3aNMOJICHCTBHS YaCTHI]
BelecTBa. Moienu
CTPOEHUSI Ta30B, )KUJIKOCTEH
U TBEPIBIX TEI

29.11.2023

23

Macca monexys.
Konunuectso BemecTna.
ITocTossHHas ABorazapo

04.12.2023

24

TemoBoe paBHOBECHE.
Temneparypa u e€
n3Mepenue. llkana
temneparyp Llenscus

06.12.2023

25

WUneanbusrii raz 8 MKT.

11.12.2023

bu6mmoreka [JOK
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OcnoBHoe ypaBHenne MKT

https://m.edsoo.ru/f
fOc4fde

AOcomoTHas TeMIepaTtypa
Kak Mepa CpelHen

KMHETUYECKON SHEPTUU bubmmorera [JOK
26 BIDKEHHS MOTICKYIL 13.12.2023 | https://m.edsoo.ru/f
fOc511e
YpaBHenue Menpaeneena-
Knaneiipona
97 3akoH JlanpToHa. ["a30BbIe 18.12.2023
3aKOHBI
JlabopaTtopHnast pabota
«ccnenoBanue
28 3aBUCUMOCTH MEXTY 20.12.2023
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»
N3onponeccel B uacamIbHOM bubnuoreka [IOK
29 ra3e u ux rpapuueckoe 25.12.2023 | https://m.edsoo.ru/f
MpeACTaBICHHE f0c570e
Buyrpennsisa sneprust
TEPMOIUHAMUYECKOU
CHUCTEMBI U CTIOCOOBI €€’
n3MeHenus. Koindectso bubmorexa HOK
30 TemIOTE H paGoTa 27.12.2023 | https://m.edsoo.ru/f
) f0c5952
BayTtpennss sueprus
0JIHOATOMHOTO HACAJIbHOTO
rasa
bu6mmoreka [JOK
31 Buer Teronepenayn 08.01.2024 | https://m.edsoo.ru/f
f0c5¢c36
VY nenpbHas TEII0EMKOCTh
BemecTBa. KommuecTBo bu6mmoreka [JOK
32 TEIUIOTHI IIPH 10.01.2024 | https://m.edsoo.ru/f
TeIJIonepeaaye. fOc5¢c36
AnabaTHBIN MpoIecc
[IepBrIit 3aK0H
TEPMOTUHAMHKH U €TO bubmorexa LIOK
33 I — 15.01.2024 | https://m.edsoo.ru/f
fOc5efc
M30IpoIeccam
34 HeobpaTtumocTs mporieccon 17.01.2024 bubnmnoreka [JOK

B npupoae. Bropoii 3akoH

https://m.edsoo.ru/f



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c6230

TCPMOJUHAMHUKHU

f0c6230

[Tpunun nevicteus u KII/

bu6mmoreka [{OK

35 . 22.01.2024 | https://m.edsoo.ru/f
TETUIOBON MAIIIUHBI
fOc600a
36 ukn Kapno u ero KITJ] 24.01.2024
37 DKOJIOTHYECKHE TPOOIIEMBI 99.01.2024
TETUTOPHEPTETHKH
O06o0marmuii ypok bubmuoreka [JOK
38 «MoutekynsipHas (pu3uKa. 31.01.2024 | https://m.edsoo.ru/f
OCHOBBI TEPMOTUHAMUKI f0c6938
KonTpomabHas pabora no
teme «MoJekynsapHast bubmorera [JOK
39 o 0 yUp 05.02.2024 | https://m.edsoo.ru/f
n3uka. OCHOBBI £0c6a50
TEPMOTUHAMHUKI)
[Tapoo6pazoBanue u bubnuoreka [IOK
40 KoHJeHcanus. Vicnapenue u 07.02.2024 | https://m.edsoo.ru/f
KHUIICHUE f0c63b6
AOcomoTHas 1 bu6mmoreka [IOK
41 OTHOCHUTEIIbHAS BJIAKHOCTh 12.02.2024 | https://m.edsoo.ru/f
BO3ayxa. HacelmeHnHbIi map f0c64d8
TBepnoe Temno.
Kpucrannuueckue u
amop(HbIe Tena. bubnuoreka [IOK
42 AHU30TPOIUS CBOUCTB 14.02.2024 | https://m.edsoo.ru/f
KpuctamuioB. XKuakue f0c65f0
kpuctauibl. CoBpeMeHHbIE
MaTepHaIIbI
[InaBnenue u
KpUCTaIIU3alus. Y ienbHast bubmotera [JOK
43 TIe)HJ'IOTa HJ‘IaBJ‘ICI;I/I}I 19.02.2024 | https://m.edsoo.ru/f
’ fOc6708
CyOnumarus
YpaBHEHHE TEIJIOBOTO bubmorexa LOK
44 Samasca 21.02.2024 | https://m.edsoo.ru/f
f0c6820
DnexTpusalus Tell.
OnexTpuueckuu 3apsj. /Isa bubmorexa HOK
45 T KT OHECKIX ' 26.02.2024 | https://m.edsoo.ru/f
Ald eKTpHee fOc6bcc
3apsIoB
46 [IpoBOAHMKH, TUITIEKTPUKHU 98.02.2024 bubnmnoreka [JOK

" NOJYIIPOBOJAHHUKHU. 3aKkoH

https://m.edsoo.ru/f



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

COXpaHEHHSI
SIIEKTPUYECKOT0 3apsiaa

fOcbbcc

B3aumoneuncrBue 3apsaos.

bu6mmoreka [{OK

47 3akon Kynona. ToueuHbIi 04.03.2024 | https://m.edsoo.ru/f
ANEKTPUYECKUU 3apsi] fOc6eed
Hanpsixénnocts
AIEKTPUUECKOTO TTOJISL. bubnuorexa [JOK

48 [TpuHIUT CyTIePIO3UIIUT 06.03.2024 | https://m.edsoo.ru/f
3IEKTPUYECKUX TOJIEU. fOc6df2
JIvHuM HANIPSYKEHHOCTH
Pabota cun
ANMEKTPOCTATUYECKOTO TTOJIS bubmmorexa [TOK

49 ToTenman. Pastocts ’ 11.03.2024 | https://m.edsoo.ru/f

HHE fOc6£00
MTOTCHIIMAJIOB
[IpoBoHMKY U
JIUAJIEKTPUKH B bubmuorexa [JOK

50 AIIEKTPOCTATUIECKOM TIOJIE. 13.03.2024 | https://m.edsoo.ru/f
Jwvsnexkrpuueckas f0c7018
MIPOHULIAEMOCTb
DIIEKTPOEMKOCTh bubmorexa LOK

51 KOHACHCATO ' 25.03.2024 | https://m.edsoo.ru/f

HICHCATOP f0c7126
DIEeKTPOEMKOCTD IIIOCKOTO bubnuoreka [IOK

52 KOHJICHCATOpa. DHEPrus 27.03.2024 | https://m.edsoo.ru/f
3apsHKEHHOTO KOHAEHCAaTopa fOc72c0
JlaGopaTtopHnas pabota
HH

53 Mepenye 01.04.2024
ANEKTPOEMKOCTH
KoHeHcaTopa"

[TpuHIMI NECTBUS U
MIPUMEHEHHE
KOHJICHCATOPOB,
54 KOHI/IPOBEU‘ILHOFO amnmapara, 03.04.2024
CTpYHHOTO MIPUHTEPA.
DneKTpocTaTudecKas
3amuTa. 3a3eMIeHue
3NIEKTPONPUOOPOB
DNEeKTPUUYECKUH TOK,
55 YCIIOBUS €r0 08.04.2024

CYIICCTBOBAHMUAL.



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

[Tocrosinueiii Tok. Cuna
Toka. Hanpsxenue.
ComnpoTuBieHue. 3akoH
OmMa 1t yyacTka 1emnu

56

IlocnegoBaTenbHOE,
rapajuieIbHOEe, CMEIIAHHOE
COCIMHEHHE MPOBOJHUKOB.
Jlaboparopnas padoTa
«M3yueHne cMenmaHHoro
COCTMHEHUS PE3UCTOPOBY»

0.5

10.04.2024

bu6mmorexa [{OK
https://m.edsoo.ru/f
fOc74f0

57

Pa6ora n moutHOCTH
AIIEKTPUUYECKOTO TOKA.
3akoH [xoyns-Jlenna

15.04.2024

bubmmoreka [IOK
https://m.edsoo.ru/f
f0c7838

58

3akoH OMa 1Sl TOJTHOM
(3aMKHYyTOH)
AIEKTPUYECKOM LIEeTH.
KopoTkoe 3ambikaHue.
JlabopaTtopHnast pabota
«M3mepenune D1C
HCTOYHHUKA TOKA U €T0
BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

17.04.2024

bu6moreka [IOK
https://m.edsoo.ru/f
fOc7ae0

59

DIIEKTPOHHAS
MPOBOJUMOCTB TBEPJBIX
METaJIOB. 3aBUCHMOCTD
COIIPOTHUBJICHUS METAJIJIOB
OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTh

22.04.2024

60

DNEeKTpUYECKUU TOK B
Bakyyme. CBoucTBa
ANIEKTPOHHBIX ITYYKOB

24.04.2024

61

[TomynpoBoAHUKH, UX
COOCTBEHHAs M ITpUMECHasI
npoBouMocTh. CBOKCTBA
p—Nn-nepexona.
[TomynpoBoAHUKOBBIE
pubOopHI

29.04.2024

bubnuoreka [JOK
https://m.edsoo.ru/f
fOc84ae

62

DNEeKTpUUECKUN TOK B
pacTBOpax M pacIuiaBax
IIEKTPOJIUTOB.

30.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
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DNEeKTPOIUTHYECKAs
JTUCCOIMAIUA. DIIEKTPOJIHU3

DIEKTPUUYECKUH TOK B
razax. CaMOCTOATEIBHBIN U

bubmmoreka [{OK

63 . 1 06.05.2024 | https://m.edsoo.ru/f
HECaMOCTOSITSIIbHBIN
fOc84ae
pa3psaa. Monnus. [1nasma
DneKTpudecKue mpudopsl U
yCTpOMCTBa U UX bubnuorexa [JOK
64 MPAaKTUYECKOEe TIPUMEHEHHE. 1 08.05.2024 | https://m.edsoo.ru/f
[IpaBuna TexHUKH fOc86fc
0€301MacHOCTH
. bubnuorexa [JOK
0606
65 3 Oegaimlﬁzﬁz; 1 13.05.2024 | https://m.edsoo.ru/f
(FICKIpOX ¢ foc88be
KonTpomsHas pabora no
TeMe «INEKTPOCTATHKA. bubmuorexa [JOK
66 [TocTostHHBII 1 15.05.2024 | https://m.edsoo.ru/f
3neKTpuueckuii Tok. Toku B fOc8a8a
Pa3IUYHBIX Cpelax»
Pe3epBHbIi ypok. bubmuorexa [JOK
67 KoHTposbHas padoTa 1mo 1 20.05.2024 | https://m.edsoo.ru/f
TeMe "DaeKkTpoauHaMuKa" f0c8c56
Pe3epBHbIi ypok. bubmuorexa [JOK
68 O06o01armui ypok 1o 1 22.05.2024 | https://m.edsoo.ru/f
temaM 10 kracca fOc8f6c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
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11 KJIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
n/n Bcero H3YYeHUs o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
[TocTostHHBIC MAarHUTHI U UX
B3aMMO/ICHCTBHE.
1 MaruuTHOe nosie. Bektop 1 bubnuorexa [JOK
MAarHATHON UHAYKIIUH. https://m.edsoo.ru/ff0c9778
JImHY MarHUTHOM
WHIYKITUU
MaruauTHO€ TI0J1e
MPOBOJTHUKA C TOKOM.
5 OmsiT Aperena 1 bu6moreka [IOK
peresa. https://m.edsoo.ru/ff0c98fe
BsaumonelictBue
MPOBOJTHUKOB C TOKOM
JlaGopaTopHas pabota
3 «3ydeHre MarHuTHOTO 1 1 bubmorexa [TOK
v https://m.edsoo.ru/ff0c98fe
MOJI KaTYILIKHA C TOKOM»
JleficTBE MAarHUTHOTO
T0JIs Ha MPOBOJIHUK C
TokoM. Cuiia Amriepa.
4 JlaGopaTopHas pabora 1 1 bubmmorexa [IOK
patop p . https://m.edsoo.ru/ff0c9ac0
«HccnenoBanue nencTBus
MOCTOSTHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»



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

JlelicTBuEe MarHUTHOTO

OJISl Ha JABMDKYIITYIOCS

3apSOKEHHYIO YaCTHILY.

Cuna Jlopenua. PaboTa
cunbl JlopeHia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DOneKTpoMarHuTHas
nHayknus. [lotok BekTopa
MAarHuTHOUW MHIYKIIUH.
OJ1C unaykuun. 3akoH
AIEKTPOMAarHUTHO M
nHayknuu Papanes

JlabopaTtopHnast pabota
«HccnenoBanue sSiBICHUS
3IEKTPOMArHUTHOM
WHIYKIIAN»

bu6moreka [IOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTH. SIBIeHUE
camounaykiuu. IJC
CaMOUWHIYKIIMH. DHEPTHS
MAarHUTHOTO TIOJISI KATyIITKH
C TOKOM.
DJIEKTPOMArHuTHOE ToJjie

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

Texuuueckue YCTpOﬁCTBa u
HUX IIPUMCHCHHC:
IIOCTOAHHBIC MAarHUThI,
QJICKTPOMArHUTHI,
QJICKTPOABUT'ATCIIb,
YCKOPUTECIIN 3JICMCHTAPHBIX



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

YaCTHULl, THOAYKIIMOHHAs
I1€4Yb

10

Oo6o06maromuit ypok
«MarsuTtHoe€ noiJe.
DneKTpoMarHuTHas
WHIYKITHS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cab82

11

KonTpossHas padora no
Teme «MarauTHoe noJe.
DJIEKTpOMarHuTHas
WHTYKITHS

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOHBIE MEXaHUYECKUE
KoJIeOaHusI.
l"apmonunueckue
KoJieOaHus. YpaBHEHHUE
rapMOHUYECKHUX
koJsiebanuii. [IpeBpaimenne
SHEpPruu

bu6moreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBanue
3aBHCHUMOCTH IIEPHO/Ia
MaJIbIX KOJIeOaHuH rpy3a Ha
HUTH OT JUIMHBI HUTHU U
MAaccChl Tpy3a»

14

KonebarenbHBIH KOHTYD.
CBoOoHEBIE
AIIEKTPOMArHUTHBIE
KoJIEOaHMS B HIEATEHOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



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

K0J1e0aTeIbHOM KOHTYpE.
AHaJIOTus MEXIY
MEXaHUYECKUMH U
AIIEKTPOMATrHUTHBIMH
KOJIEOAHHUSIMH

15

®opmyna ToMcoHa. 3aKoH
COXpaHeHI/Ifl BHCpFI/II/I B
HJIeaILHOM K0JIeOaTEILHOM
KOHTYypE

bu6moreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o
3aTyXarolux KoJaeOaHusIX.
Brinyxienabie
MeXaHUUYECKHE KoJieOaHus.
Pe3onanc. BeinyxieHHbIE
ANIEKTPOMArHUTHBIE
KoJIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepeMeHHBIN TOK.
CunycongaibHbIN
MepEMEHHBIN TOK.
MOoITHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JCUCTBYIOIIEE 3HAUCHUE
CWJIBI TOKA U HaIPSHKCHUS

bu6moreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop.
[TpousBoacTBO, Nepeaaya u
norpebiaeHue
ANIEKTPUYECKON SHEPTUU



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

19

YerpolicTBo 1
MPAKTUYECKOE TPUMEHECHUE
3JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKA, TUHUHN
3JeKTpoIepenay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa
WCIIOJIb30BAHUS
JNEKTPOIHEPTUH B
ITOBCETHEBHOH KU3HU

21

MexaHndeckye BOJHEI,
YCIIOBHS PACTIPOCTPAHCHHUSI.
[Tepuoa. CxopocThb
pacrpoCTpaHEeHHsI U ITTHHA
BoJIHEL. [lonepeynsie u
MPOJI0JIBHBIC BOJIHBI

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

22

3ByK. CKOpOCTh 3BYKa.
I'pomkocThb 3Byka. BeicoTa
ToHa. TeMOp 3ByKa

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

23

DNeKTpOMarHUuTHbIE
BOJIHBI, UX CBOMCTBA U
ckopocTs. [llkana
AIEKTPOMArHUTHBIX BOJIH

bubnuoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_II/IHBI paguoOCBA3H U
TeaeBuaeHusA. Pa3Butue



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

CPEJICTB CBSI3H.
Panuomokanus

KonTponbHas pabora

bu6mmoreka [{OK

25 «Konebanus 1 BOJHBI) https://m.edsoo.ru/ff0cc6f8
[IpssMmonmHeEnHOE
pacnpocTpaHEeHHUE CBETA B
26 OJTHOPOJIHOM cpeie. bubmorera [JOK
. https://m.edsoo.ru/ff0cd350
Tod4euHbIit HCTOYHUK CBETA.
JIyu cBera
OtpaxeHue cBeTa. 3aKOHbI
97 OTpak€HUs CBETA. bubnuorexa [JOK
[TocTpoenue n3o0pakeHuN’ https://m.edsoo.ru/ffOcd4e0
B IIJIOCKOM 3€pKaje
[Ipenomiienue cBera.
[TosiHOE BHYTpEHHEE
28 oTpaxxenue. [IpenenbHbIN bubmorexa [TOK
https://m.edsoo.ru/ff0cd7f6
YTOJ1 MOJHOTO BHYTPEHHETO
OTpaXeHUS
JlaGopaTopHas pabota
29 «M3mepenune mokazaTess Bubamorexa [IOK
https://m.edsoo.ru/ffOcd67a
MIPEIOMIICHHUS CTEKIIa»
JIun3sl. [locTpoenne
30 n300pakeHUH B JIMH3E. bubnunoreka [JOK
@opMyIia TOHKOU JINH3BIL. https://m.edsoo.ru/ffOcddle
VYBenuueHue JIMH3bI
31 JIaGoparopHas paboTa



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HccnemoBanne CBOMCTB
M300paXeHUH B JINH3AX)

32

Hucnepcus ceera.
CnoxHbIN cocTaB 0e10ro
csera. L{get. JlaboparopHas
paborta «Habmonenune
JIMCTIEPCUU CBETa»

33

WNnuTtepdepennus crera.
Judpakuus cera.
JudpakuroHHas pemeéTka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

34

[TonnepedHOCTH CBETOBBIX
BoJiH. [lomspuzanus ceera

bu6moreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTruyeckue MpuOOPHI U
YCTPOMCTBA U YCIOBUS UX
0€301acHOTO TPUMEHEHUS

36

['paHuIpl MPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
[TocTynate! cienuaibHOU
TEOPUHU OTHOCUTEIILHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTEILHOCTD
OJHOBPCMCHHOCTH.
3aMeI[J'IeHI/Ie BpEMCHHU H
COKpalll€CHUC TJINHbI

bubnuoreka [JOK
https://m.edsoo.ru/ffOcfa42

38

9Hepr1/151 " UMITYJIBC
peJ'IHTI/IBI/ICTCKOI/IV YaCTHIIbI.
CBs13b MacCCHI C 3HepFI/ICI/IVI/I

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

UMITYJIbCOM. DHEPIUs
MTOKOSI

KonTponbHas pabora
«Orrruka. OCHOBBI

bu6mmoreka [{OK

39
CIIELIMAIBHOM TEOPHUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITLHOCTHY
®oToHbl. DopMyna
40 [Tnanka. DHeprus u Bubamorexa [IOK
’ P https://m.edsoo.ru/ffOcfel6
UMITYJbC GOTOHA
OTKpBITHE U UCCIETOBAHUE Bi6 LIOK
nonmoTexa
41 .0 A.
poroddexra. Ombirer https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akoHbl poTodhdexrTa.
YpaBHeHue DWHIITEHHA Bu6 LIOK
nonmoTeka
42 .
A gotospexra https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna»
dhoTtorddekra
HaBnenne ceera. OnbITHI
43 I1. H. JleGenena. bubnuorexa [JOK
XUMHAYECKOE IEUCTBUE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue yCTpoucTsa u
MPaKTHUYECKOE
44 IIPUMEHEHHUE:

(dboTOdMEMEHT, POTOAATUHK,
coJHeuyHas OaTapes,



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

CBETOAMNO

Permenue 3a1ay mo teme

bu6mmoreka [IOK

45 9 I
(HVIEMCHTRI KBAHTOBOU https://m.edsoo.ru/ff0d0302
OIITUKN)»
Mopens atroma ToMcoHa.
OmeiTel Pesepdopma mo
46 aCCEIHUIO alfafm bubmorexa LOK
P t https://m.edsoo.ru/ff0d091a
[InanerapHas moxaenp
aroma
bu6moreka [IOK
47 I1 b
OCTYNIAThl bopa https://m.edsoo.ru/ff0dOafa
N3nydeHne u noryionieHue
OTOHOB IIPHU IIEPEXOIE
48 S)TOMa co EIOFO : OBEH bubmmorexa [OK
a ypv https://m.edsoo.ru/ff0dOafa
SHEPruu Ha pyrou. Buasl
CIIEKTPOB
BoaHoBEIe cBOMCTBA
yactuil. Bonnsl ne bpoumns.
49 KopiyckyinsspHO-BOJIHOBOU Bubmrorexa ITOK
PHyCRYIp https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIIoHTaHHOE U
BBIHYXJICHHOE U3Ty4eHHE
OTtkpbiTHE
paaroakTUBHOCTH. OMBITHI
Pesepdopna no bubnuoreka [IOK
50
OIIPENEIIEHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
PaanoaKTUBHOTO

HU3JTyUCHUSA



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

51

CaorictBa anbda-, 6era-,
FaMMa-H?;JIy‘-IeHI/I?[.
BJII/I?IHI/IC paIII/IOB,KTI/IBHOCTI/I
Ha )KHUBBIC OpFaHI/I3MI)I

52

OTKpbITHE IPOTOHA U
HEWTpoHa. M30TOmBI.
Anbda-pacna.
DNEeKTPOHHBIW U
MTO3UTPOHHBIM OeTa-pacmal.
l'amma-n3nyaenne

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HyKJIOHOB B
sanpe. SInepHsle peakunu.
SInepHbIn peakTop.
[Tpo6eMbl, TEPCTIEKTUBHI,
JKOJIOTUYECKHE ACTIEKTHI
SIICPHOU YHEPTETUKU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YaCTHUIIbI.
OTKpbITHE O3UTPOHA.
Mertoabl HaONIOAEHUS U
perucTpanuu
3JIEMEHTAPHbIX YACTHII.
Kpyrasiii cTon
«DyHJaMEHTaJIbHbIE
B3aMMO/ICUCTBUSL.
EnuncTBO husznyeckon’
KapTUHBI MUPa»

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3B€31H0r0 Heba.



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

Co3Be3aus, spKkue 3BE3/bl,
TUTAHETHI, KX BUIUMOE
nBrokenne. ComHeynas
cucrema

56

Counne. CosHeuHas
aKTUBHOCTE. VICTOUYHUK
sHeprun CoJIHIIA U 3BE3]T

57

3BE3/bI, UX OCHOBHLIE
XapaKTePUCTUKH. 3BE3/bI
TJIaBHOW
MOCJIEIOBATSIBEHOCTH.
Buyrpennee ctpoenune
3B€371. COBpeMEHHbIE
MpEJICTaBICHUS O
MPOUCXOXKACHUU U
sposirorny CoJIHIA U 3BE3NT

58

Mineunbin [Iyte — Hama
I'amaktuka. ITomoxkenne u
nemkenue CoJiHIa B
I'amaktuke. I"'anakTuky.
YepHbie ABIPHI B AIpax
raJlakTHUK

59

Bcenennas. Pas0Oeranue
rajmaktuk. Teopus
bousbioro B3psiBa.
PennkroBoe uznyuenue.
MeraranakTuka




60

Heperennsie mpo6aembl
aCTPOHOMHH

61

KonTponbHas pabora
«DJIeMEHThl aCTPOHOMUHU U
acTpOUBHKI

62

O606maromuii ypok. Ponb
(U3HUKHN U aCTPOHOMUH B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOM,
COIMAJIBHOM M 3THYECKON
cdepax nesTeTbHOCTH
YeJIoBeKa

63

O6o06matromuii ypok. Poib
1 MeCTO (PM3HKHU U
aCTPOHOMHUU B
COBPEMEHHOM HAY4YHOU
KapTUHE MHUpa

64

O6o06matromuii ypok. Poib
(bu3nveckoit Teopuu B
hopmupoBaHUHU
MPEJCTaBICHUIN O
bu3nveckoil KapTHHE MUpa

65

Oo6o0maromuit ypox.
Mecto duszndeckoi
KapTUHBI MUpa B 00LIEM
Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX




MPEJCTAaBICHUI O IPUPOJIE

PesepBHBIl ypOK.
66 MarnuTHOE€ noJe.

DneKTpOMarHuTHas
WHTyKIUS

PesepBHblIil ypok. OnTuka.
67 OCHOBBI CHEIUATIEHOM
TEOPHH OTHOCHUTEIIEHOCTH

Pesepnslii ypok. KBantoBas
68 ¢dbu3uKa. DIeMEHTHI

aCTPOHOMUM U
acTpoU3UKI

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

®dusuka. 10 knacc : yuel. 11 001eo0pa3zoBaT. opraHu3aui : 0a30BbIif
ypoBeHsb / I'.5l. Maxumes, b.b. bByxosues, H.H. Corckuii; moa pen. H.A.
[lapdpenTtreBoit. — 3-e u3a. — M. : Ilpocseuienue, 2017. —416 c. : wi. —
(Knaccuueckuit kypc).

®dusuka. 11 knacc : yue0. jis o01eoopa3zoBaT. opraHu3anuii : 0a30BbIf U
npodunbHbiil ypoBHu / I'.Sl. Mskumes, b.b. Byxosues, B.M. Hapyrun; noa
pen. H.A. TlapdentneBoit. — 23-¢ uzn. — M. : IIpocsemenue, 2014. — 399 c. : [4]
1. wi. — (Knaccudeckuit kype).

[Toco6ue k yueOnukam 10-11 kiacca:

- 3a0aynuk no ¢uzuxe aBtopa PeimkeBuu A.IL.. [Tocobue comepxut pacueTHbie
3a]1a4yM C JIEMEHTaMHU KaueCTBEHHOI'0 aHajIu3a, Pa3JInyHble TBOPUECKUE
3aJlaHus U 33/1a41 MTOBBIIIEHHOTO YPOBHS CIOKHOCTH.

H.B. Typuuna, JI.1. Pynakosa, O.U. CypoB u np. 3800 3amau o ¢pusuke s
IIKOJIbHUKOB M TIOCTYTIAIONINX B BY3HI.

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J1S1 YYEHUKA
®dusnka. CpaBounuk mkoiabHuka. Kabapaun O.®. M.: 2008. — 575 c.

ITonroToBka k EI'3-2016. 25 TpenupoBouHbix BapuanToB. [lox pen. JIL.M.
MoHacCTBIPCKOTO.

KoHTposIbHO-U3MEPUTENIBHBIE MATEPHUAIIBI 110 OTAEIBHBIM TEMaM U KypcaM.
KoHTposibHO-U3MEPUTENBHBIE MATEPUAIIBI IPOLIIIBIX JIET.

®dwusuka. EI'D. Bee pasnenst kypca: Teopusi, 3a1anusi 6a30BOT0 M MOBBIIIIEHHOTO
YPOBHS CIOKHOCTH : yueOHoe nocodue. [lox pea. J.M. MoHacThIpCKOTO.

METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA
IToaroroBka k EI'D-2016. 25 tpennpoBouHbix BapuanToB. [lox pen. JI.M.
MoHacCTBIpCKOTO.

KOHTpOJIBHO-I/BMepI/ITeHBHBIe MaTcpHraibl 110 OTACIBHBIM TCMAM U KypCaM.
KOHTpOJIBHO-I/BMepI/ITeHBHBIe MaTCpHUaJibl IIPOIJIBIX JICT.

®usuka. EI'D. Bee pa3genst kypca: Teopus, 3aJjaHust 0a30BOT0 U MOBBIIIEHHOTO
YPOBHS CJIIOKHOCTH : yueOHoe nocobue. [lox pea. JI.M. MonacTeIpckoro.



BonkoB B.A. YHuBepcanbHble moypouHsle pazpadbotku no ¢usuke: 10 kmacc.
—. M.: BAKO, 2007. — 400 c. — (B momo1ib MIKOJIHbHOMY YYUTEIIO).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

UHTEPHET
http://school-collection.edu.ru/

http://www.openclass.ru/

http://usqgfizik.ucoz.ru/

http://www.eorhelp.ru/

http://fiz.1september.ru/

http://nauch-films.ucoz.ru/







