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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOro ypOBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOXEHUM M TPEOOBAHUI K pe3yJsibTaTaM
OCBOCHHMSI OCHOBHOM 0O0pa3oBaTelIbHOW MporpaMmmbl, mpenacraBieHHbx B OI'OC
COO, a Ttakxe c yu€roM (enepasbHON pabodeil MporpaMMmbl BOCHUTAHUSA H
KOHIIETIIIMM TpenofaBaHust yueOHoro npenmera «®Pusnka» B 00pa3oBaTesbHBIX
OpraHu3aLusax Poccuiickon denepanny, pean3yIOLINX OCHOBHbIE
o0Opa3oBaTesIbHbIE MPOTrPAMMBbI.

Conepkanue mporpaMmbl 1O (U3MKE HampaBlieHO Ha (OPMHPOBAHUE
€CTEeCTBEHHO-HAYyYHOW KapTuHbl Mupa oOydarommxcss 10-11 knaccoB mpu
oOyueHuu ux ¢usnke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIHLHOCTHOTO
nonxoga. [Iporpamma mo ¢usuke coorBerctByeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IIPEAMETHBIM W METAPEIMETHBIM pPE3yJIbTaTaM
oOyueHusl, a TaKXKE YYUTHIBAET HEOOXOAWMOCTbh pEAM3alUUd MEKIPEAMETHBIX
CBsi3e (U3MKM C €CTECTBEHHO-HAYYHBIMM Y4YEOHbIMU IpeaMeTaMu. B Heil
OTIPENIEIISIFOTCS. OCHOBHBIE LIENM HU3Y4YeHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOIIETOo
o0Opa3oBaHus, MIAHUPYEMbIE PE3YyJbTaThl OCBOCHHS Kypca (PU3HMKHU: JIMYHOCTHBIE,
MeTaInpeaIMeTHbIC, MpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢u3KMKe BKIIOYAET:

e IUJJAHUPYEMBbIE Pe3yJbTaThl OCBOECHUS Kypca (PU3UKU Ha OA30BOM YpPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyIbTAThI M0 TOAaM 00 y4eHUS;

e cozaepxaHue yueObHoro npeamera «Pusnka» no rojgaM o0y4eHusl.

[IpakTnueckas 4acTh y4yeOHOro coaepKaHHMsl  TIpeaMeTa  YCHIIeHA
MaTepUalbHO  TEeXHUYeckol  0a3zoii  LleHTpa  ecTeCTBEHHO-HAy4yHOH U
TEXHOJIOTMYECKOW HampaBiieHHOCTeW  «Touyka pocray, UCHOJIb3yeEMOro s
peanuzauuu 00pa30BaTEeNbHBIX MPOrpaMM B paMKax HpernojaBaHUs  y4yeOHOro
npeaMer «Pusnkay

®dusrka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BBICTyNHas B
KauyecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUM 00 okpyxkaromieM mupe. [LkonpHBIN Kype PU3UKH — CHCTEeMOOOPa3yIOITUA
JUTSL €CTeCTBEHHO-HAYYHBIX YYCOHBIX MPEAMETOB, MOCKOJIbKY (DU3UIECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBIICHUM, H3Y4aeMbIX XHUMHEH, Ouoioruei,
dbuznyeckoi reorpadgueit u actpoHomueid. lcmosib3oBaHWME W aKTHUBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  ONpeNessieT XapakTep U pPa3BUTHE
pazHOOOpa3HBIX TEXHOJOTUNA B cdepe DHEPreTUKH, TPAHCTIOPTa, OCBOCHUS
KOCMOCa, MOJIyYEHUS] HOBBIX MATE€pPUAIIOB C 33aJIaHHBIMH CBOMCTBAMH W JIPYTHX.
N3ydyenue ¢Pu3MKu BHOCUT OCHOBHOW BKJIAM B (OPMUPOBAHUE ECTECTBEHHO-
HAay4HOM KapTHUHBI MHUpa OOydarouuxcs, B (OPMHPOBAHME YMEHUM NPUMEHSATH
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Hay4IHBIA METO]I TO3HAHMSI IPU BHITIOJTHCHUH UMY YIEOHBIX UCCIICIOBAHUN.

B ocHOBY kypca ¢(usuku sl YpOBHSI CpelHero oOiero oOpa3oBaHUs
MOJIOKEH pAI HUACH, KOTOphIe MOXXHO paccMaTphBaTh KaK MPHUHIIUIBI €ro
MOCTPOCHUS

Hoesa yenocmnocmu. B COOTBETCTBHUU C HEH Kypc SIBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPXKUT MAaTE€pUall U3 BCEX pa3/iesioB (PM3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCHUECKOM, TaK M1 COBPEMEHHOMN (DH3HKHU.

Hoesn cenepanuszayuu. B cooTBercTBUM ¢ HeW Marepuan Kypca (U3NKU
o0beAMHEH BOKPYr (Qu3nyeckux Teopud. Benymum B Kypce sBIseTCs
dbopMupoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepWH, BEIIECTBE W
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mpeanosjaracT HUCIOIb30BaHUE
T'YMaHUTApHOTO TOTECHIHAIA (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
buzuku ¢ pa3BUTHEM OOIIECTBAa, a TaKXKe C  MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U YKOJIOTMYECKUMHU MPOOIIEMaMHU.

Hoess npuxnaonoii  umanpasniennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMUYECKHUX MPUIIOKEHUN
M3yYEHHBIX TEOPUN U 3aKOHOB.

Hoes »skxonocuzayuu peanusyeTrcsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICpP)KAaHMSI, TOCBAIIEHHBIX SKOJOTMYECKMM MpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU M TEXHOJOTHH, a TakKe OOCYXKICHHUS
po0JIeM paIlMOHAILHOTO TPUPOAOIIOIH30BAHUS U HKOJIOTMYECKOM 0€3011acCHOCTH.

CrepXHEBBIMHM 3J€MEHTaMu Kypca (U3MKH Ha YpOBHE CpEIHEro OOLIEro
oOpa3oBaHusl SBISIOTCA (husmveckue teopur (hopMHUpOBaHWE MPEICTABICHUN O
CTPYKTYype MOCTpOeHUsl (pu3nueckoi Teopuu, posid PyHIaMEeHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX TMPEACTABICHUSIX O NPUPOJE, TIpaHHIlAX
OPUMEHUMOCTH TEOpPUHM, JUIsl ONMCAHMS ECTECTBEHHO-HAYUHBIX SIBIICHUH W
IIPOLIECCOB).

CHCTeMHO-IEITeIbHOCTHBIN TOIX0/] B Kypce (M3HKU PEean3yeTcs MPexe
BCEro 3a CU€T OpPraHMU3allMu SKCIEPUMEHTAIBHON AESTEIbHOCTH OO0YYarOIIMXCS.
s 6a30BOro ypoBHS Kypca (U3UKH — O3TO HCIOJIB30BAaHUE  CHCTEMBI
(GpOHTANIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpBIE B MporpaMme mo (pusmke oObEeIMHEHBI B OOLIUMN CIUCOK Y4EHUYECKHX
MpaKTUYECKUX padoT. BhijeneHne B yKa3aHHOM TMepeuHe J1abopaTOpHBIX padoT,
OPOBOJMMBIX JJIE KOHTPOJSI W OIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMHU
0o0pa3oBaTeIbHOTO TMpollecca UCXOJsd M3 OCOOCHHOCTEH IUIAaHUPOBAHUA U
ocHamieHus: kaOuHera Qusuku. IIpu dsToM  oOecneyuBaeTCs  OBJIAJCHUC
OOyJarOIIMMUCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCICIOBaHUSA
3aBUCUMOCTEH (DU3NYECKUX BEJIUYMH U TIOCTAHOBKY OIBITOB II0 TPOBEPKE
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IMPCIJI0KCHHBIX I'MIIOTC3.

boabmioe BHUMaHUE YACILICTCA PCIICHHUIO paCLIéTHLIX H Ka4CCTBCHHBIX
3agad. HpI/I 9TOM AJIsL pacqéTme 3aJla4 IIPUOPUTCTOM ABJIAIOTCA 3ada4H C SIBHO
SaﬂaHHOfI (I)HSH‘IGCKOﬁ MOACJIBIO, ITO3BOJIAIOIINC ITPUMCHATL N3YYCHHBIC 3dKOHBI U

3aKOHOMEpPHOCTH KaK M3 OJHOr0 pazjesia Kypca, TaK U HUHTETPUPYS 3HAHUS U3
pa3HbIX pasnenoB. [ KadeCTBEHHBIX 33[a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUS Ha
OOBbsSICHEHHE TPOTEeKaHUsl (U3MYECKUX SIBJICHUN W TPOILIECCOB B OKpY)Karouen
KU3HH, TpeOyromme BbhIOOpa (M3UYECKOM MOACIU MJi CUTyallud TMPaAKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu DPIOC COO « wmarepuaibHO-
TEXHHUYECKOMY OOECMeYeHUI0 y4yeOHOro mporecca 0a30BbId ypOBEHb Kypca
(Gbu3MKK Ha ypOBHE CpeHEro 0011ero o0pa3oBaHus JA0KEH U3y4aThbCs B YCIOBUSAX
MpeaIMETHOro KaOuHeTa (U3UKU WM B YCJIOBMSIX MHTETPUPOBAHHOIO KaOMHETa
IPEIMETOB €CTECTBEHHO-HAY4YHOro Iukia. B kabuHere (U3HKU [TOJDKHO OBITH
HEeoOXoMMMoOe J1abopaTOpHOE OOOpPYAOBAaHHWE ISl BBITIOJIHCHHS YKa3aHHBIX B
nporpaMMe no (pu3MKe y4eHWYECKHX MPAKTUYECKUX paboT M JEeMOHCTPALMOHHOE
o0opy0BaHHUE.

JleMoHcTpaniuoHHOoe 0o0opyaoBaHue (QopMUpPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM  JTOCTATOYHOCTH M OOECHeYMBaeT IOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (HU3UKE KIFOUEBBIX JIEMOHCTPAIUNA  JIS
UCCIICIOBAHUSA  W3y4aeMbIX SIBJICHUW MW  MPOIECCOB, OJMIHUPUUYECKUX H
G yHIaMEHTATLHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUH.

JlaBopatopHoe 000pyJqOBaHHE [ YUEHUYECKUX MPAKTHUUYECKUX PpadoT
dbopMupyercst B BUAEC TEMAaTHYECKUX KOMILIEKTOB M OOECIIEUMBACTCA B pacyeTe
OHOTO KOMIUJIGKTa Ha JABYX oOOydJarommxcs. TeMaTH4YecKue KOMIUICKTHI
n1abopatopHoro 00O0pyIOBaHUS JOJKHBI OBITh TIOCTPOCHBI Ha KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENbHBIX CUCTEM B BUJIE IU(PPOBBIX 1ab0OpaTOpHil.

OCHOBHBIMH LIETSIMU H3y4eHUS (PU3UKH B 00IEM 00pa30BaHUU SIBISIFOTCS:

e (opMUpOBaHHE HWHTEpeca MU CTPEMJICHHS OOYYaroIIMXCS K HaydYHOMY
U3YYCHUIO MPUPOJbI, PAa3BUTHE HMX MHTEIJIEKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJIE MO3HAHUS U (HOpPMHUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIIECHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opMUpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yiabTaTa HW3Y4CHUS
OCHOB CTPOCHHUS MaTepuu U (PyHTaMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHHe yMEHUN OOBSACHATH SBICHUS C HCIOJIb30BAHHEM
bu3MUeCcKNX 3HAHUM U HAYIHBIX JIOKA3aTEIbCTB,;

e (opmupoBaHHe TMpeaCTaBICHUN O poyu (PU3UKH JJIsT Pa3BHTHS JPYTHAX



€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOT .

JlocTmkenne 3TuX 1eneid o0ecrnedynBaeTCs PEelIeHHeM CIEAYIOMNX 3a7ad B
nporecce uU3ydyeHus: Kypca (M3MKM Ha YpPOBHE CPEIHEro oO0Iero odopa3oBaHUS:
MPUOOPETEHHE CHUCTEMBbl 3HAHUKM 00 OO0mMX (U3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpUsAX,  BKIIOYas MEXaHUKY,  MOJEKYJISIpHYIO  (QU3HUKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3HUKY;

e (opMuUpOBaHHE YMEHUW TIPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsSI (PU3MYECKUX SBJICHUW B TMNPUPOAE U I NPUHITHS
IIPAKTUYECKUX PELIECHUN B IIOBCEIHEBHOMN XKU3HU;

e OCBOGHHE CIIOCOOOB pEHICHHWsS pa3IMYHbIX 3a7ad C SIBHO 3aJlaHHOU
¢usnyeckoil MoIeNblo, 3aad, MOAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3llaHue GU3NYECKON MOJENH, aleKBaTHON yCIIOBUSM 3aJauu;

e IIOHMMaHHE (U3NYECKUX OCHOB M MPHUHIUIOB ACUCTBUA TEXHHUYECKHUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOILIECCOB, MX BIUSHUSA HA OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHHE METOJIaMU CaMOCTOATEIHHOTO TUIAHUPOBAHUS U TPOBEICHUS
(¢u3nYecKuX HKCIEPUMEHTOB, aHAJIM3a M HHTEpIpeTaluu HH(opManuy,
OTpeNieJICHHs TOCTOBEPHOCTH MOTyYEHHOTO PEe3yIbTaTa;

e CO3/IaHWE YCIIOBHUH AJISl Pa3BUTUS YMEHUN MPOEKTHO-HCCIIEA0BATEIHCKOM,
TBOPYECKOW EATEILHOCTH.

Ha wusydyenue ¢usuku (0a30BbI ypOBEHB) Ha YpPOBHE CpEAHEro OOIIEro
oOpa3oBanus orBoguTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HeJENi0), B
11 kmacce — 68 yacoB (2 yaca B HEZIETIIO).

[Ipenmaraemeiii B mporpamme mo ¢uU3MKe TMepeueHb JadopaTOpPHBIX U
OPaKTUYECKUX paboT SBIAETCS PEKOMEHIOBAaHHBIM, YUMUTEIb JIeJaeT BBIOOP
NPOBEICHUS JTA0OPATOPHBIX PA0OT M OMBITOB C YYETOM WHAMBHUAYAIHHBIX
0co0eHHOCTEH 00YyJarOIIUXCS.



COIAEPXAHHUE OBYUYEHUA
10 KVIACC

Pasznes 1. ®u3suka u MeTOAbI HAYYHOI' O TO3HAHUA

®u3nka — Hayka O mpupone. HaydyHble METOIBI MO3HAHUS OKPYKAOIIETO
mupa. Poib DOKCnepuMeHTa M TEOpUM B MPOLECCE IO3HAHUS MPUPOJBI.
DKCHEepUMEHT B (PU3HKE.

MonenupoBanue (U3MYECKUX SBJIECHUNA M TpoleccoB. HayuHble TUmoTe3bl.
®u3nyeckre 3aKOHbI U TEOpUHU. |'paHMIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Pons u mecro ¢usuku B (HOPMUPOBAHUU COBPEMEHHOW HAay4YHOM KapTUHBI
MHUpA, B IPAKTUYECCKON NEATEIBHOCTH JIFOJIEH.

JdemMoHcTpanuu (¢ HMCHOJb30BaHHEM HUPPOBOIO W  AHAJIOIOBOIO

o0opynoBanus nenrpa « Touka pocray)

AHanoroBele U 1LU(QPOBbIE H3MEPUTENBHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKH.

Pa3nen 2. MexaHuka

Tema l. Kunemamuxka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXAaHWYECKOT'O JIBUKEHHS.
Cucrema orcuéra. TpaekTopusi.

[lepemelenne, CKOpoOCTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) H
YCKOpPEHHE MaTepualbHOM TOYKH, UX MPOEKIIMM Ha OCH CHUCTEMBbI KOOPJUHAT.
CioxxeHue repeMenieHu U CII0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PABHOYCKOpPEHHOE TMpsIMOJMHENHHOe IBrkeHue. ['paduku
3aBUCUMOCTH KOOpPJIUHAT, CKOPOCTH, YCKOPEHUs, IyTH U TepeMelIeHUs
MaTepuaIbHON TOUYKU OT BPEMEHH.

CBo0OoiHOE MajieHre. Y CKopeHre CBOOOIHOIO MaICHUSI.

KpuBonuHueiiHoe  nBukeHue. JIBKeHHME  MaTEepHAIbHOW  TOYKH IO
OKPY>KHOCTH C IOCTOSHHOM MO MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHAS
ckopocTtsk. [lepron n yactora oOpaiienus. LleHTpocTpeMUTeNnsHOE YCKOPEHHUE.

TexHuueckue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JNBUKEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEPE/Iavu.

JemoHcTpauuu (C HCHOJAb30BAHHEM HU(PPOBOI0 W  AHAJOTOBOIrO

odopynoBanus neHTpa « Touka pocra)

Mogenb cuctemMbl OTCU€Ta, WILTIOCTPALMS KMHEMATUUECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeoOpazoBanue ABMHKEHUH C UCITOJIb30BAHUEM TTPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MPOCTPAHCTRE.



HaOmronenue nBuxeHus: Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
rOpHU30HTaJIbHO. MI3MepeHne yckopeHus cBoOogHoro naaeHus. Hanpasnenne
CKOPOCTH NPH JBHKEHUU IO OKPYKHOCTHU.JIabopaTopHbIe padoThl M ONBITHI (€
HCI0JB30BAHUEM HM(POBOro H AHAJOr0BOro 000pyA0BaHus HeHTpa « Touka
pocray)

N3y4yeHne HEpaBHOMEPHOT O JBUKEHUS C LETBIO

ONpPENECIICHUS] MTHOBEHHOM cKOopocTH.

HccrienoBanne COOTHOLIEHUS MEXAY MYTSAMM, MPOMACHHBIMU TEJIOM 3a
MOCJIEA0OBATENIbHBIE PaBHbIC MPOMEXYTKM BPEMEHM TIPU PABHOYCKOPEHHOM
JBU>KEHUH C HAYAJIBHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3y4yeHne nBUMKEHUS IapUKa B BA3KOU KUJIKOCTH.

N3ydenue NBUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Tpyauun  orHocurensbHOCTM  [anmuned. IlepBeid  3akoH  HeroTOHA.
NuepunanbHbIie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprnio3unuu cwil. Btopoit 3akoH HeroToHa
IUIsl MaTepuaibHOi Touku. Tpetuit 3akoH HproToHa 111 MaTepraIbHbBIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuma Ttsoxectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenne. Buasl TpeHus (1okosi, CKoybxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TPeHHs CKOJIBKEHUSI U cujia TpeHus nmokos. Koaddunment tpeHus.
Cuna conpOTUBIICHHUS MPU IBUKEHUU TEJIa B KUJIKOCTH WJIU rase.

[ToctynarensHOE 1 BpaliaTesibHOE IBIKCHHUE a0COIOTHO TBEPAOTO Tea.

MOMEHT Cuilbl OTHOCUTEIBHO OCH BpauieHus. Ilieqo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TEIA.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: MNOAIINIHHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JdemMoHcTpanuu (¢ HMCHOJb30BaHHEM HUPPOBOIO W  AHAJIOIOBOIO
o0opynoBanus ueHrpa « Touka pocray)

SIBrenune nHepumm.

CpaBHeHME MacC B3aMMOAECHCTBYIOIIMNX TEJL.

Bropoii 3akon HprotoHa.

N3mepenue cuil.

CnoxxeHue cul.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiui.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MMAJEHUU.
CpaBHEHUE CUJT TPEHUS MTOKOS, KAUYEHHUS U CKOJIbKEHUS.



VYcnoBust paBHOBecus TBEpAOTO Tea. Buabl paBHOBecHS.
Yuenuueckuii oxcnepumenm, rabopamopnule padbomul

N3ydyeHue nBrxeHus Opycka no HaKJIOHHOM MIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIIUX B PY>KUHE U
PEe3UHOBOM 00pasIiie, OT Ux JedopMaruu.

HccnenoBanne ycinoBUl paBHOBECHUS TBEPAOrO TeENA, HMEIOIMIETO OCh
BpAIlCHUSI.

Tema 3. 3aKoHbl cOXpaneHUusn 6 MexaHuke

Nmnynbc MaTepuanbHOW TOYKHM (Te€la), CUCTEMbl MATEpUANbHBIX TOYEK.
Nmiynbe cuiabl U M3MEHEHHE HMMIYJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE IBUKECHHUE.

PaGota cumpl. MOIIHOCTE CHITHIL.

Kunernyeckass sHeprusi MarepuagbHOW TOYKH. Teopema 00 H3MEHEHHH
KMHETUYECKOW dHEPTUU.

[TorennmaneHas DHEPIUSL. IToreHumanbHast DHEPrUs yOpyro
nebopMupoBaHHOM  mpyxuHbl.  [loTeHManbHast dHEprus Teida  BOJIU3HU
MOBEPXHOCTH 3E€MIIH.

[loTeHuHabHBIE W HENOTEHUHUAIBHBIE  CHJIBI. CBsa3b  paboOTHI
HEIIOTCHUUAIBHBIX CUJI C HW3MEHEHMEM MEXaHWYECKOW DHEPIrUM CHUCTEMBI TEll.
3aKOH COXpaHEHUS MEXAHUYECKON DHEPIHH.

VYipyrue u Heynpyrue CTOIKHOBEHUS.

TexHnueckrne ycTpoHCTBAa M INMPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
NPYKUHHBIA UCTOJIET, IBUKEHNE PAKET.

JdemoncTpanun (¢ HCHOJAb30BaAaHHEM UHMGPOBOro M  AHAJIOrOBOIrO

odopynoBanusi neHrpa «Touka pocray)

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

[lepexon MOTEHIIMATEHOM SHEPTUU B KHHETHYECKYIO 1 00paTHO.

JlabopaTopHble pad0ThI M ONBITHI (C HCHOJIbB30BAHMEM HUGPPOBOTro 1

aHAJIOroBOro odopyaoBanus ueHTpa « Touka pocray)

N3ydenune abCOMOTHO HEYNPYTOTo yaapa ¢ MOMOUIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHUYEeCKOW AHEpruu
TeJa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KI'yTa.

Pa3znen 3. MosiekyasipHasi pu3uKa U TEPMOIMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHbIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOPUH M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep ABHKEHHS WU
B3aMMOJICVCTBHS YacTUL[ BelleCcTBA. MOAEIM CTPOEHUs Ta30B, XUIKOCTEH H
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TBEPABIX TN U OOBSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl Mmosiekyil. KonnuectBo BemectBa. [locrossnnas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u e€ uzmepenue. lllkama temmeparyp
Henbcust. Mopens wuaeanbHoro rasza. (OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-
KMHETHYECKOW TEOpUHM HACAbHOrO ra3a. AOCOJIIOTHas TemIieparypa Kak Mepa
CpeaHEel KUHETHUYECKOW SHEPIrUM TEIUIOBOTO ABMKEHMA vactul rasa. lllkarma
temneparyp KenbBruHa. ['a3oBbie 3akoHbI. YpaBHeHue MeHneneeBa—KnanenpoHa.
3akoH [anmerona. M3omponecchl B UACAIBHOM Ta3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBieHHE H30MPOIECCOB: H30TEpMa, H30XO0pa,
u3ooapa.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TEepPMOMETD,
OGapomerTp.

JlemoncTpanum (¢ HCHOJAb30BaAaHUEM UHMGPOBOr0 HM  AHAJIOrOBOIrO

odopynoBanus neHTpa «Touka pocray)

OmnbITEI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BeUIeCTBa, (QoTorpaduu
MOJIEKYJI OPraHUYECKUX COEAMHEHUM.

OmnbITel 110 UGG Y3UH KUIKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JIBHKEHHUS.

Mogens onbita LTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEXKMOJIEKYIIIPHOTO
B3aUMOJEHUCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYa.

OnbITE, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUS HACAIBHOTO Tasa,
U30IPOLIECCHI.

JlabopaTropHbie padoThI M ONBITHI (€ UCIOJIbL30BAHUEM IIU(PPOBOro U

AHAJIOr0BOr 0 000pynoBaHus HeHTPa « Touka pocray)

OnpeneneHue mMacchl BO3yXa B KJIACCHOM KOMHAT€ HAa OCHOBE W3MEpPEHUN
00BEMa KOMHATHI, TaBJICHUS W TEMIIEPAaTypPhbl BO3/yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEK]1y TapaMETPaAMU COCTOSTHUS pa3peKEHHOT O
rasa.

Tema 2. OcHogbl mepmoouHamuKu

TepmonnHamuyeckass cucTeMa. BHYTpeHHSs DHEPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U CIOCcOObI €€ n3MeHneHus. KonuuectBo TemioTsl U pabora. BHyTpeHHss
SHEpPrus  OAHOATOMHOIO  HWJAaJIbHOrO  raza. Buasl  Temnonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKILIMS, U3TyYyEHHE. Y IeTbHAs TEIUIOEMKOCTh BEIIECTBA.
KonndecTBo TenoThl Npu TEIIonepeaaye.

[lonsitue 00 aaumabatHoM mnporecce. [lepBblid 3aKOH TEPMOJUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMHUKU K wu3omporieccaM. ['paduueckas
UHTEpIpeTanus padboThl rasa.

Btopoit 3akon TepmoauHamMuku. HeoOpaTHMOCTh MpOIECCOB B MPUPOJE.



TernoBble MamuHbl. [IpUHIMIBI AEUCTBUS TEIUIOBBIX MAIIIMH.
[IpeoOpazoBanusi ’HEpruM B TEIUIOBBIX MaiinHaX. Koad¢uiumeHt moae3Horo
nerctBus TeroBod MammHbl. [{ukn KapHo u ero kodpQuUIMEHT MOJIE3HOro
NENCTBUS. DKOJIOTHYECKHE po0JIEMBI TEIJIO3HEPreTUKH T eXHUecKue

YCTPOMCTBA U MIPAKTUYECKOE IpUMEHEHUE! JIBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBON XONOAMIBHUK, KOHIUIIMOHED.

JdemoHcTpanuu (C  HCHOJb30BaHHEM HUPPOBOI0O W  AHAJIOIOBOIO

o0opynoBanusi HeHTpa « Touka pocray)

M3meHeHnne BHYTpEHHEH SHEpruu Tejla MPU COBEPIICHUU PaOOThI: BBUIET
npoOKU W3 OYTBUIKM TOJA JEHCTBHEM CXKAaTOro BO3/AyXa, HarpeBaHue 3¢upa B
JTaTyYHHOM TpyOKe MyTéM TpeHHUsI (BUICOEMOHCTPALINS).

W3MeHeHne BHYTpEHHEN SHEpruu (TeMIiepaTyphbl) Tena Mpu Terionepeiaye.

OnpiT 1o anauabaTHOMY pacCHIMPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CTOpPaHusi, PEaKTUBHOTO
JIBUTATEJIS.

JlabopaTropHbie padoThI M ONBITHI (¢ UCIOJIbB30BAHUEM IIU(POBOro 1

AHAJIOr0BOr 0 00opynoBanus HeHTpa « Touka poctay)

N3mepenune yenbHONU TEIUIOEMKOCTH.

Tema 3. Azpezamnuie cocmoanusa eeujecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u koHjaeHcanus. Vcnapenue u kuneHue. AOCOMIOTHAs U
OTHOCUTENbHAsI BJAXHOCTh BO3Ayxa. HaceimeHHwlid map. YiaenbHas Termiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUSI OT 1aBJICHUSI.

Teépnoe teno. Kpucramnuueckue u amopgHbie Tena. AHU30TPONUS CBOMCTB
kpuctaiioB. JKugkue kpuctamwisl. CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpUCTayUIM3anus. Y ieibHast TersoTa miasieHus. Cyoaumanus.

VYpaBHeHUE TEMI0BOro OaiaHca.

TexHnueckne yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOIUU IMOIYYEHHs] COBPEMEHHBIX MaTe€pHasoB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

JemoHcTpauuu (C HWCHOJb30BaHUEM HUPPOBOIO W  AHAJOrOBOIrO
o0opynoBanus nenrpa « Touka pocray)

CBoiicTBa HACHILICHHBIX MMapOB.

Kurnienue nmpy noHMKEHHOM JIaBJICHUU.

CniocoObI M3MepeHUsl BIaKHOCTH.

Hab6mtonenrie HarpeBaHus M MUIABJICHUS KPUCTAJUTMYECKOT'O BEIIECTRA.
JleMoHCTpalus KpUuCTawuioB.

Yuenuuecxuii osxcnepumenm, nabopamoptule pabomol

N3mepenne OTHOCUTENIBHOM BIaXKHOCTH BO3/1yXa.
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Pa3znen 4. DiieKTpoaAuHAMUKA
Tema 1. Inekmpocmamuka
DnekTpu3aldsg Tel. OJNEKTpUYeCKHi 3apsia. JIBa BuIa 2IIEKTPUUECKUX
3apsaoB. [IpoBOAHWKH, MHUAJIECKTPUKA W TOJTYIPOBOAHUKH. 3aKOH COXPaHCHUS
AJICKTPHUUYECKOTO 3apsi/a.

B3aunmoperictBue 3apsinoB. 3akoH Kynona. TouyeuHbIN 3IEKTPUUECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTH  dyekTpuueckoro moss.  IIpuHiun
CYNEpPNO3ULNN JIEKTPUYECKUX MNojei. JIMHUM HanpsKEHHOCTH AJIEKTPUYECKOIO
IOJIAL.

Pabora cun  anekrpocrarnueckoro  mojs.  Ilorenmuan.  Pa3HocTh
NOTEeHIUAIOB. [IpOBOJHMKM UM JMAIEKTPUKA B SJIEKTPOCTATHYECKOM IIOJIE.
Jlusnexktpruyeckasi MpOHULIAEMOCTb.

OnekTpo€MKoCcTh. KoHaeHcaTop. DIeKTpoEMKOCTh TIOCKOI0 KOHAEHCATOopa.
DHeprus 3apsLKEHHOI0 KOHIEHCaTopa.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: DSIIEKTPOCKOII,
ANEKTPOMETp, JJIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHUE 3JIEKTPOIPHOOPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN alapar, CTpYHHbBIN IPUHTED.

JdemMoHcTpanuu (C  HMCHOJb30BaHHEM HUPPOBOIO W  AHAJOIOBOIO

o0opynoBanusi neHTpa «Touka pocra»)

Y CTpOUCTBO M IPUHIUIT JEHCTBHS JJIEKTPOMETPA.

B3anmopernicTBue Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUUYECKOE TTOJIE 3aAPSIAKECHHBIX TEJL.

[IpOBOJHUKH B 3JIEKTPOCTATUUECKOM MOJIE.

DnekTpocTaTnyeckast 3aluTa.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaropa OT IUIOMIaaH
IJIACTUH, PACCTOSAHUS MEKIY HUMHU U TUDJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOoPa.

JlabopaTropHbie padoThI M ONBITHI (€ UCMOJIbL30BAHUEM IIU(PPOBOro 1
aHAJIOr0BOr 0 o0opynoBanus neHTpa « Touka poctay)

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOpA.

Tema 2. Ilocmoannstii 31exkmpuyeckuit mok. Toku 6 paznuunsix cpeoax

OJEKTPUYECKUA TOK. YCIOBUSA CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
Hctounuku Toka. Cuia Toka. [locTosHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 yuacTka LETH.

DJIEKTPUUECKOE COMPOTUBIICHUE. Y ACIbHOE CONPOTUBICHUE BEIIECTBA.
ITocnenoBarenpHOE, MapallieIbHOE, CMEIIAHHOE COCTMHEHUE TPOBOTHUKOB.

PaGora onektpuueckoro Toka. 3akoH Jlxoyns—Jlenuna.  MomtHOCTh
AJIEKTPUYECKOTrO TOKA.

3H6KTpO,Z[BI/I)KYLHa$[ Crnjia 1 BHYTPECHHEC COIIPOTUBJICHHUC HCTOYHHUKA TOKA.
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3axon Oma Ji71s1 TOJIHOM (3aMKHYTOM) asiekTpruueckol nenu. KopoTkoe 3aMblkaHuE.
ONEeKTpOHHAss  MNPOBOJMMOCTH  TBEPABIX  METAUIOB.  3aBHCHMOCTH

COINPOTHUBJICHUS METAIIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.
DNeKTpUYEeCKUil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYUKOB.
[TonynpoBOgHUKH. CobcTBeHHas 151 IIpUMECHAs ITPOBOJIUMOCTD

noaynpoBogHUKOB. CBoiicTBa p—N-niepexoza. [lomynpoBoaHUKOBBIE TPUOOPBHI.

OJIEKTpUYECKMA TOK B  PAacTBOpaxX MW  pacIulaBax  AJIEKTPOJMUTOB.
DIIEKTPOIUTHYECKAS TUCCOLMALNS. DIEKTPOIIN3S.

DJIEKTpUUYECKUd TOK B razax. (CaMOCTOSITENIbHBII M HECAMOCTOSTEIbHBIN
pazpsaa. Momaus. [Ina3zma.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHUE: aMIIEpMETD,
BOJIBTMETP, pEOCTaT, HCTOYHUKH TOKA, DIEKTPOHArpeBaTelbHbIe MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAHO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBINA U0/, rajbBaHUKA.

JlemoncTpanun (¢ HCHOJAb30BaHHEM UMGPOBOro M  AHAJOrOBOIO
o0opynoBanus neHrpa « Touka pocray)

M3MepeHne CUibl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTUBIICHUS LIWJIMHIPUYECKUX ITPOBOAHUKOB OT JUIMHBI,
IJIOLIAAM MOMEPEYHOI0 CEYEHUs U MaTepurara.

CMelnaHHOE COeAMHEHUE IPOBOIHUKOB.

[IpsmMoe w3MepeHue dIEKTpOABMKYIIEH cwibl. KoOpoTkoe 3aMbIKaHue
raJIbBAHMYECKOr'0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBon paspsia 1 MpOBOAMMOCTD BO3AyXa.

OAHOCTOPOHHSS MPOBOJIUMOCTD TUO/A.

JlabopaTropHbie padoThI M ONBITHI (C UCIOJIB30BAHUEM HU(POBOro n

aHAJIOr0BOro o0opyaoBanusi neHTpa « Touka pocray)

N3ydyeHune CMEIanHoro COeIMHEHNS PE3UCTOPOB.

M3MepeHne 3IeKTPOABMKYIIEH CHIIBI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
COIPOTHUBIICHHUS.

HaOmronenue snextponusa.

MexknpeaMeTHbIe CBA3U

N3ydyenune kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyHIECTBISIETCS C
Y4ETOM CONEPKATEIBbHBIX MEKIIPEAMETHBIX CBS3€d C KypcaMd MAaTEMATHKH,
OMOJIOTUH, XUMUH, Teorpa(uu U TEXHOJIOTHH.

Mesicnpeomemnole nonamusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAay4HOTO
NO3HAHUS: SIBJIEHUE, HAay4yHbId (akT, rumnoresa, (puamyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIOICHUE, SKCIIEPUMEHT, MOJIETIMPOBAHUE, MOJIENb, U3MEPEHUE.
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Mamemamuxa: penieHWe CUCTEMbl YpaBHEHMM, JIMHEHHas (QyHKIUs,
napabosna, runepoosa, ux rpa@uKd U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKLIUHA HA OCH KOOPANHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmyeckoe ABWKEHHE B KUBOW mpupoje, nuddysus, ocMoc,
TEIIO0OMEH KMBBIX OPraHU3MOB (BUABI TEIUIONEpPENaul, TEIJIOBOE PABHOBECHE),
ANEKTPUUECKUE SIBJICHUS B dKUBOUM IPUPOJIE

Xumus: TACKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, XKUAKOCTEH H
ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLIMALIMS,
rajbBaHUKa.

l'eoepaghus: BNaXXHOCTh BO3IyXa, BETPbI, OapOMETP, TEPMOMETD.

Texnonoeus: npeodpa3oBaHUE NBMKEHUN C HCIOJIB30BAHUEM MEXAHU3MOB,
y4€T TpEHHS B TEXHUKE, NOMAIIUIHUKH, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUS
MMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JPYIHE), JIBUTaTEb BHYTPEHHETO
Cropanusi, mapoBas TypOUHa, OBITOBON XOJOAMIBLHUK, KOHAUIIUOHED, TEXHOJIOTHH
MOJIyYEHHSI COBPEMEHHBIX MAaTE€pUaIOB, B TOM YHUCIE€ HAHOMATEpHUATIOB, H
HAaHOTEXHOJIOTUH, DJIEKTPOCTAaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KCEpOKC, CTPYHHBIN IIPUHTED, 3JIEKTPOHArpPEeBaTEIbHbBIC puoopHI,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, rajJbBaHUKA.

11 KJIACC

Paznen 4. DnekTrpoauHaMuKa

Tema 3. Mazcnummnoe none. IneKmMpoMazZHUMHAA UHOYKYUSA

ITocrosHHble  MarHuThl.  B3auMonelcTBHE  MOCTOSSHHBIX ~ MAarHHUTOB.
MarnutHoe mnosie. BekTtop MarHUTHOM WHAYKUWU. [IpuHIOUN cyneprio3uiuu
MAarHUTHBIX MNOJIW. JINHMM MAarHUTHOM WHAyKUMU. KapTuHa NMHWUKA MarHUTHOM
WH]IYKIIMU TI0JI1 MOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JI€ TMPOBOAHUKA C TOKOM. KapTuHa JHMHUN WHIYKIUU
MarHUTHOTO TIOJNS JUIMHHOTO MOPSIMOTO IMPOBOJHHUKA M 3aMKHYTOI'O KOJBIIEBOTO
IIPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzauMoaencTeBue npoBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MO yJib M HallpaBIICHUE.

Cuna JlopeHiia, €€ MOAyJib U HalpaBJicHUE. [[BUKEHHE 3apsHKEHHOM YaCTHULIBI
B OJTHOPOJHOM MarHuTHOM noje. Padota cuisl Jlopenna.

SlBmeHne 3JIEKTpOMarHUTHOM HMHAYKUMH. [IOTOK BeKTOpa MarHWTHOU
UHIYKUAH. OJIEKTPOABMXKYIIAS CHJIA WHAYKUHUH. 3aKOH 3JIEKTPOMArHUTHOMN
unaykuuu dapanes.

BuxpeBoe »IiieKTpUYecKoe MoJie. DJIEKTPOABMKYIIAs CHUla HUHAYKIUU B
13



IIPOBOIHUKE, JBUKYILIEMCS MOCTYNATEeIbHO B OJTHOPOJIHOM MarHUTHOM TOJI€.
[IpaBuio Jlenna.
NHAYyKTUBHOCTb.  fIBIIGHME CAMOMHIYKLUHU. OJIEKTPOABIDKYIIAs  CcUja
CaMOMHIYKLHUH.
DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.
DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE MPUMEHEHUE: IIOCTOSHHbBIC
MAarHuThl, SJIEKTPOMArHUTHI, JJIEKTPOIABUIATENb, YCKOPUTEIN HJIEMEHTapPHBIX
YaCTHL, MHAYKI[MOHHAS T1€Yb.

JdemoncTpanun (¢ HCHOJAb30BaAaHUEM UMGPOBOro M  AHAJIOrOBOIrO

odopynoBanus neHTpa «Touka pocra)

OmneiT Dpcrena.

OTKJIOHEHHE TEKTPOHHOIO MYyYKa MATHUTHBIM MOJIEM.

JIuHUM MHAYKIIMM MarHUTHOTO TOJIA.

B3anmopernicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JleiicTBue cuiibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBlieHME PNEKTPOMArHUTHOW MHIYKIMH.

IIpaBuno Jlenna.

3aBUCUMOCTb JJIEKTPOABMIKYIIECH CUJIbI HHAYKIHUU OT CKOPOCTH U3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBrieHMEe CaMOUHAYKIINH.

JlaGopaTopHbie padoThl M ONBITHI (C UCIOJIb30BAHUEM HU(POBOro
AHAJIOr0BOr0 o0opynoBaHus HeHTpa « Touka poctay)

N3ydenrne MarHuTHOTO MOJIS KaTyIIKH C TOKOM.
HccnenoBanue 1eMCTBHUS TOCTOSHHOTO MAarHUTA HA PaMKY C TOKOM.
HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHON UHAYKIIHAH.

Paznen 5. Kosie0aHus 1 BOJTHBI

Tema 1. Mexanuueckue u 371eKmMpoOMAZHUmMHbLE KO1€0AHUS

KonebGarenpHass  cuctema.  CBOOOJIHBIE  MEXAHMYECKHE  KOJICOaHUS.
["apmonnueckue konebanus. [lepuoxa, yactora, amrmryaa u ¢asa KoJeOaHH.
[IpyxvHHBIN MasTHUK. MareMaTu4ecKui MasTHUK. Y paBHEHHE TapMOHUYECKUX
kosneOanuii. [IpeBpalienre Hepruu Npu rapMOHUYECKUX KOJIeOaHUSX.

Konebarenbuplii koHTyp. CBOOOIHBIE 3JIEKTPOMATrHUTHBIE KOJEOAHUS B
UCaTbHOM KOJeOaTebHOM KOHTYpe. AHAJIOTHs MEXIy MEXaHUYECKUMH MU
ANEKTPOMAarHUTHBIMU KoneOanusiMu. @opmyna TomcoHa. 3akoH COXpaHEHHS
SHEPrUM B UJI€aTbHOM KOJI€0aTeIbHOM KOHTYE.

[IpencraBiieHre 0 3aTyXamMMX KoJieOaHUsX. BbIHYX/IeHHbIE MEXaHUYECKUE

kosiebanusi. Pezonanc. BeiHyX/1€HHbIE 3JIEKTPOMarHUTHbIE KOJICOaHMUsI.
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[lepemennsblii TOk. CuUHyCOHWJAIbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO0 TOKA. AMIUIMTYIHOE M JEUCTBYIOIIEE 3HAYECHHE CHJIBI TOKa H
HaIpSKCHUS.

Tpancdopmarop. IIpousBonacTBo, nepenaya U MOTPEOICHUE DIEKTPUUECKOM
SHEPruU. DKOJOTMYECKUE PUCKU IPU MPOU3BOACTBE dJIEKTpOIHEepruu. KynbTypa
VCITOJIb30BAHUSA DJIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HMU.

TexHuyeckrue yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: JIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JUHUHU JJIEKTpoIepeaay.

JdeMoHncTpanun (¢ MCHOJb30BAHHEM 1HHUMGPPOBOr0O M  aHAJOrOBOIrO
o0opynoBanus neHrpa « Touka pocray)

HccnenoBanue mapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (MPYKUHHBIA WU
MaTEeMaTUYECKU MasiTHUK).

Hab6mroienue 3aTyxaronux KojaeOaHui.

HccnenoBanue CBOMCTB BEIHYKIACHHBIX KOJIEOaAHHIA.

HaGmonenue pe3onanca.

CBOOOTHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHU.

OcuumtorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HAIPsDKEHUS] OT BPEMEHHU) AJis
AJEKTPOMArHUTHBIX KOJIEOaHU.

Pe3oHaHc mpu 1OCIIEOBAaTENbHOM COCOUHEHUH PE3UCTOPa, KaTyIIKH
WHJYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHAY 3JIEKTPONIEPENAYUH.

JlabopaTropHbie padoThI M ONBITHI (C UCIOJIbB30BAHUEM H{U(PPOBOro U

aHAJIOr0BOr 0 00opynoBaHus HeHTpa « Touka pocTay)

HccnenoBanue 3aBUCHMOCTU TIEpUOAA MAJIbIX KOJieOaHUM Tpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBaHne TMEpPEMEHHOIO TOKAa B LENH M3 IOCJEA0BATEIbHO
COEITMHEHHBIX KOHJIEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKmMpPOMAZHUMHbBLE 80JIHbL

MexaHnnueckue BOJHBIL, YCJIOBHS pacnpocTpaHenus. Ilepuon. CxopocTh
pacnpoCTpaHeHusT W JJuHa BOJIHBL llomepeyHble W TPOJOIBHBIE  BOJHBI.
Wutepdepentus u nudpakiys MEXaHUUECKUX BOJIH.

3Byk. Ckopocth 3ByKa. ['pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJHBL. Y CJIOBHS U3TYyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanust BektopoB E, B, V B anektpomarautHoil BonHe. CBolicTBa
AIEKTPOMArHUTHBIX BOJIH: OTPa)XCHUE, MpeJoMJIEHUE, Mojspu3anus, Judpaxius,
uHTepdepenurs. CKOpoCTh 3JEKTPOMATHUTHBIX BOJIH.

[[lkana 37€KTPOMAarHUTHBIX BOJIH. [[pMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMTBI paaUOCBA3U U TeIEBUICHUS. Painonokanus.

DJIEKTPOMArHUTHOE 3arpsA3HEHHUE OKPYKAIOIIEH CpeJibl.
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TexHnueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBas IMArHOCTUKA B TEXHUKE W MEAULMHE, paaap,
paguonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neub.

JlemoncTpanum (¢ HCHOJAb30BaAaHWEM UHMGPOBOr0 M  AHAJIOrOBOIrO
o0opynoBanus nenrpa «Touka pocray)

OO0pa3oBaHue U PacCIPOCTPAHEHHE MMONEPEUHBIX U MTPOJOJIbHBIX BOJH.

KoneOmtomieecs: Te10 Kak HCTOUHHK 3BYKa.

HaGmronenue oTpakeHusl U IPeIOMIIEHUST MexaHn4eckuX BoH. Habmonenue

uHTepPepeHInN U AUPPAKIIUA MEXAaHUYECKUX BOJTH. 3ByKOBOW PE30HAHC.

HaOmonenue cBsS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOH U
4acTOTOM KOJIeOaHUH.

HccnenoBaHnne  CBOMCTB — JJIGKTPOMAarHUTHBIX — BOJIH: OTpaXeHUE,
pesoMIIeHHe, Mojsipu3anus, audpakuus, ntHTepepeHus.

Tema 3. Onmuxka

I'eomerpuueckas onruka. [IpsMonMHENHOE pAaCIpOCTpaHEHUE CBETa B
ogHOpoaHOM cpene. JIydu cBera. TOUECUHBINM UCTOYHHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoeHune m300pakeHuil B
IUIOCKOM 3€pKaJie.

[Ipenomiienne cBeTa. 3aKOHBI IPEIOMIICHUS CBETA. AOCOIMIOTHBIN MOKa3aTelb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxeHue. l[IpenenpHbIM Yroja mOJHOTO
BHYTPEHHET'O OTPAKECHMUS.

Hucnepcus ceera. CinoxHblii coctaB Oenoro cseta. LIper.

CobOuparomiue u pacceuBaronue JuH3bl. ToHKass JmH3a. DOKYyCHOE
paccTossHME W OINTHUYEeCKas Cuiia TOHKOW JMH3bL llocTpoeHue uzoOpaxeHui B
coOMparIMX U pacceuBaromux JuH3ax. opMyna TOHKOW JUH3BL. Y BEIUYCHUE,
JTaBaeMo€ JIMH30MH.

[Ipenensl TPUMEHUMOCTH FEOMETPUYECKON ONTUKH.

BonnoBas onrtuka. Hutepdepenuus cBera. KorepeHTHblE HCTOUHHKHU.
VYcnoBust HaOMOAEHUS MAaKCUMyMOB W MHUHHUMYMOB B HUHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX CUH(]Aa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Judpakumst cBera. JudpaknuonHas pemérka. YCIOBHE HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB TIPpM MaJACHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonsspuzanus ceera.

TexHnueckne ycTpoOMCTBA M IPAKTHYECKOE IPUMEHEHWE: OYKH, JIyIa,
(doroanmnapar, NPOEKIMOHHBIA amnmapar, MHKPOCKOIN, TEJIECKOIN, BOJOKOHHAs
OITUKA, TU(PPAKIIMOHHAS PEIIETKA, TOISIPOUL.

JdemoHcTpanuu (C  HCHOJb30BaHHEM HUPPOBOI0O W  AHAJIOIOBOIO
odopynoBanus ueHTpa « Touka pocra»)

[IpssMONMHEHHOE pPacHpOCTPAHEHUE, OTPAXKEHUE U TMPEJIOMIICHUE CBETA.
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OnTuyeckue npruOOpBI.
ITonHoe BHyTpeHHEE oTpaxeHnue. Mozens CBeToBoA.
HccnenoBanue cBOWCTB M300paKEHUM B JIMH3AX.
Mopnenu MUKpOCKoMa, TEJIECKONA.
Hab6monenue nutepdepeHiinm crera.
Hab6monenue nudpakiuuu cBera.
Habmonenue nucnepcuu ceera. [lomyueHnue cnekTpa ¢ mOMOMIbIO TPU3MBI.
[Tonydenue criekTpa ¢ TOMOIIbIO AUGPAKIIUOHHON PEIIETKU.
HaOmonenue nonspuzanuu cBeTa.
JlabopaTropHbie padoThI M ONBITHI (€ UCIOJIbL30BAHUEM IIU(PPOBOro U
AHAJIOr0BOr 0 o0opynoBaHus HeHTpa « Touka poctay)
N3mepenue nmokasaresns MpeJoMIICHUS CTEKIa.
HccnenoBanue CBOMCTB M300paXeHH B TMH3AX.
HaGmonenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cIeMAILHONH TEOPUH OTHOCUTEIbHOCTH

I'panuubl  NPUMEHUMMOCTHM  KjIaccuyeckom — MexaHuku.  llocrynarsl
CIICLIMAJIbHOM TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, PUHIINI OTHOCUTEJIbHOCTH DUHINITEIHA.

OTHOCHUTENBHOCTh OAHOBPEMEHHOCTHU. 3aMEJIEHUE BPEMEHU U COKPAIICHHUE
JUTUHBL.

DHeprus U UMIYJbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b MacChl C HEPruer U UMITYJIbCOM PEISITUBUCTCKOW YACTHUILIBL. DHEPrus
MTOKOS.

Pa3znen 7. KBantoBas puzuka

Tema 1. Dnemenmuvl K6aHMOGOU ONRMUKU

®dotonbl. ®opmyna [lnanka cBsizu 3HEprun (HOTOHA C €ro YaCTOTOM. DHEprus
U UMIyJIbC (POTOHA.

OtkpeiTre 1 uccienoBanue Goroaddexra. Onpitel A. I'. CToneroBa. 3akOHbI
doroadpdexra. YpaBuenue DinmTeriHa 11 dorodddexra. «KpacHas rpaHuiar
dororddekra.

JlaBnierue ceeta. Onwitel I1. H. JIeOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texnuyeckue ycTpoicTBAa W TNPAKTHUYECKOE TMPUMEHEHUE: (POTOIIEMEHT,
doTonaTuuk, corHeuHas 6arapes, CBETOIUO/I.

JdemoHcTpanuu (C  HMCHOJb30BaHHEM HUPPOBOIO W  AHAJIOIOBOIO

odopynoBanus neHTpa «Touka pocray)

®dotor(pdeKT Ha yCTaHOBKE C ITMHKOBOMU MJIACTUHOM.

HccnenoBanue 3aKk0HOB BHENTHETO GoTodddexTa.
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Ceetonuos.

ConHeuHnas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHuIO o -4acTHII.
[Inanerapnas momens aroma. Iloctynatel bopa. M3nydeHue u moriomeHue
(GOTOHOB TpU mMepexojie aToMa C OJHOTO YpPOBHS DHEPruu Ha Apyroil. Bumwi
cnekTpoB. CEKTp ypOBHEW HEPrHH aToMa BOJOPOAA.

BonHoBwie cBoMicTBa yactuil. Bosubl ae bpoiins. KopmnyckynsipHO-BOIHOBOM
Jyalli3M.

CHOHTaHHOE U BBIHYXJEHHOE U3JTy4ECHHE.

TexHnueckre ycTpoiucTBa U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAIbHBIN
aHan3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

JdemMoHcTpanuu (¢ HMCHOJb30BaHHEM HUPPOBOIO W  AHAJIOIOBOIO

o0opynoBanus nenrpa « Touka pocray)

Mognens omnbiTa Pesepdopra.

OnpeneneHue IIMHBI BOJIHBI J1a3epa.

HaGmonenue muHelyaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

JlabopaTropHbie pad0ThI M ONBITHI (€ UCIIOJIb30BAHUEM H{U(PPOBOro U

aHAJIOr0BOro o0opynoBanus neHTpa «Touka pocray)

Hab6mtonienre nuHeiyaroro CrekTpa.

Tema 3. Amomnoe s0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTPOCHUS siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenesieHH0  cocTaBa
paanoakTuBHOTO Wu3nydeHus. CoiictBa anb(pa-, OeTa-, TraMMa-U3IydeHUS.
Bnusinne pagnoakTUBHOCTH Ha KUBBIE OPraHWU3MBL.

OTtkpbiTHE TIpoTOHA U HelTpoHa. Hyknonnas monens snpa ['eitsenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio siapa. M30Tonsl.

Anba-pacnaa. ODJEKTpPOHHBIM U TMO3UTPOHHBIN Oera-pacnaa. ['amma-
M3JydeHHE. 3aKOH PaIMOaKTUBHOIO pacraja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl spa.

SAnepuble peakuuu. /leneHue u CUHTES A1Ep.

Snepnwiit peaktop. Tepmosnepubiii cuntTe3. I[IpoGiieMbl U MEPCHEKTUBBI
SIEPHON SHEPreTUKH. JKOJIOTHUYECKUE ACTIEKTHI SIICPHON YHEPTETUKH.

DneMeHTapHbIe YaCcTULBl. OTKPBITHE TO3UTPOHA.

Metoanl HaOMIOACHUS U PETUCTPALIMU JIEMEHTAPHBIX YACTHII.

dyHaamMeHTanbHbIe B3aUMOACHCTBUS. EAMHCTBO (pr3ndecKoil KapTUHBI MUDA.

TexHnueckrne yCTpOMCTBA M MPAKTUYECKOE NMMPUMEHEHHUE: TO3UMETP, Kamepa

Buinbcona, simepHbIil peaktop, atToMHas Oomoa.

JdeMoHcTpanun (¢ HUCHOJb30BAHUEM UHMPPOBOr0 M  AHAJOrOBOIrO
18



o0opynoBanus nenrpa « Touka pocray)
Cu€TuruK MOHU3UPYIOIIUX YACTHII.

JlaGopaTopHbie padoThI M ONBITHI (€ HCIIOJIB30BAHMEM HM(POBOTro U
aHAJIOroBOro o0opyaoBanus ueHrpa « Touka pocray)

HccnenoBanue TpekoB yacTuil (10 rOTOBBIM (poTorpadusim).

Paznes 8. DjieMeHTBI aCTPOHOMHMHU U ACTPOPU3MKHU
Orarbl pazBuTUs acTpoHOMMHU. [IprKiiaiHOe 1 MUPOBO33pEHYECKOE 3HAUECHUE
aCTPOHOMMUM.

Bug 3Bé3nnoro Heba. Co3Be3nusi, sipkue 3BE3MBI, IJIAHETHI, MX BUJIUMOE
JIBUYKECHUE.

ComnHeuHas cucrtema.

Comuue. ConHeuyHass akTUBHOCThb. McTrounuk sHepruu CoJiHIIA M 3BE3.
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU. Jluarpamma «CHEKTpajdbHBIA Kllace —
CBETUMOCTB». 3BE3/bl TJIaBHOM IOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» ISl 3BE3] TJIaBHOW IMOCIEI0BATEILHOCTU. BHyTpEeHHEE CTpoeHuE
3BE371. COBpEMEHHBIE MPEJCTABICHHUS O MPOUCXOXKACHUU U 3BoJonuu CoHIa U
3BE3/1. DTalbl )KU3HU 3BE3.

Mueunsiii Ilyre — Hama ["amaktuka. [lonoxxenuwe n nBwxkenue CoyHIA B
[NamakTrke. Tunsl ramakTuk. PaguoranakTukyu U kBazapbl. UEpHBIC IBIPHI B siApax
rajakTHUK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa001a. Paz0eranue rajakTuk.
Teopust bonbmioro B3peiBa. PenmnkroBoe n3irydeHue.

MacirabHas ctpykrypa Beenennoil. MetaranakTuka.

Hepeménubie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

Hab6monennss HeBOOPYXKEHHBIM TJIA30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKCHUH IS OTIPEIeNICHUs TONOKEHUST HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHbIE CO3Be3ausi CEBEPHOro MOJIyIIaApUs U SIPKUE 3BE3IBI.

Hab6monenus B Teneckon JIynel, manet, Maeunoro Ilytu.

O0o01aroniee NOBTOpPEHUE

Ponpr Qusukn ©u acTpOHOMHUM B SKOHOMHYECKOH, TEXHOJIOTMYECKOH,
COLIMATILHOM M 3TUYECKOH cdepax NeATeTbHOCTH YEJIOBEKa, pOJib U MECTO (PU3UKH
U aCTPOHOMHHU B COBPEMEHHOM HAYyYHOM KapTHHE MHUpPa, POJb (GU3UIECKON TCOPUHU
B (opmupoBaHUM TpeACTaBICHUNW O (U3UYECKOW KapTUHE MHPA, MECTO
bu3MYECKON KapTUHBI MUpPA B OOIIEM PsJly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABJICHUN O TTPUPOJIE.

MesxknpeaMeTHbie CBA3U

N3yaenune kypca ¢usuku 0a30Boro ypoBHs B 11 Kjacce OCyIIecTBISETCS C

y‘IéTOM COACPKATCIIbHBIX MCKITPCIMCETHBIX CBsI3EeH C KypCaMn MAaTCMAaTHKH,
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OMOJIOrUH, XUMHUH, Freorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nousimus, CBA3aHHBIE C MU3yYEHHEM METOAOB HAaY4HOIO
MO3HAHUA: SIBJICHWE, HAy4YHbIA (aKT, TUNOTEe3a, (PU3NYECKas BEIUYMHA, 3aKOH,
TEOopHsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHWE CHUCTEMbl YPaBHEHUH, TPUTOHOMETPUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO, BEKTOPbl M HX IPOEKIMU HAa OCU KOODPIMHAT, CIO0XKEHUE BEKTOPOB,

IIPOM3BOJIHBIE DJEMEHTAPHBIX (DYHKIHMM, TMPU3HAKK TMOA00US TPEYroJIbHUKOB,
onpeiesIeHUe TUIONaAu TIOCKUX GUryp u oobémMa Tel.

buonocusn: »nexTpudeckue SBICHUS B KUBOW MpHUpoJe, KoyieOaTelbHbIC
JNBWKEHHUS B )KUBOW NMPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJE, AEUCTBUE
paavaluy Ha KUBbIE OPraHU3MBbI.

Xumus: CTpOE€HHE aTOMOB U MOJIEKYJ, KpUCTANIMUECKasi CTPYKTYpa TBEPbIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPHUCTALINYECKOM PEMIETKH, CIEKTPAIbHBIN
aHaJIu3.

l'eocpaghua: marHuTHbBIE TONMIOCA 3€MJIM, 3aJ€KUM MATrHUTHBIX DY,
doTochEMKa 3eMHOM TOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICCHH.

Texnonoeusi: TVMHUM BIEKTPOINEPENAd, TEHEPATOP MEPEMEHHOTO TOKA,
3JIEKTPOJIBUTAaTENb, WHAYKIUOHHAS I€4b, pajaap, pPaadoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN amnmapaT, BOJOKOHHAs OMNTHKA,
cosHe4Has Oarapes.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA I[NPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMSA

OcBoenne yuyeOHOro mnpeamera «®Pu3nMka» Ha YPOBHE CPEIHEro OOIIETro
oOpazoBaHusi (0a30BbIi YPOBEHB) JOHKHO OOECIEUUTh JOCTHXKEHHUE CIIETYIOUTUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JImaHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTO mpeamMera «Du3nKay JOHKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCA PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAlMi, TO3UTHBHBIX BHYTPEHHHUX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPAIULIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0O0IlECTBa, PACIIUPEHUE KU3HEHHOIO
ONbITAa U ONbITA JESATEILHOCTH B IMPOLIECCE PEaTu3allii OCHOBHBIX HAIPaBICHUU
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:aaHCKOro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MOZUIIMK 00YUaIOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOI'O YJIEHAa POCCUICKOr0 OOLIECTBA;

NPUHATHE  TPAAUIMOHHBIX  OOIICYEIIOBEUECKUX  T'YMAHUCTHYECKUX U
JEMOKPaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO J€STEIIbHOCTh B MHTEPECAX IPAKIAHCKOTO
0O0IIeCTBa, y4aCTBOBATH B CAMOYTIPABJICHUU B 00pa30BaTEILHON OpraHu3aIuu;

YMEHHE B3aUMOJICHCTBOBATH C COIIMATIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C
X QyHKIMUSIMU U HA3HAUYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOU W BOJIOHTEPCKOU ESATEIIBHOCTH;

2) NaTPUOTHYECKOT 0 BOCTIUTAHMS

c(hOpMUPOBAHHOCTh POCCHICKOM IpaKJaHCKOM UJEHTUYHOCTH,
MaTPUOTHU3MA,;

LIECHHOCTHOE OTHOWIIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM
POCCUICKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMSA:

c(hOpMUPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B
JESITEIIbHOCTUA YYEHOTO;

OCO3HaHME JIMYHOTO BKJIa/la B TOCTPOEHUE YCTOMYMBOTO OYyAyIIero;

4) 3CTeTHYECKOr0 BOCIIUTAHMS :

ACTETUYECKOE OTHOIIEHUE K MUY, BKJIKOUYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyniero Gpu3nuecKou Hayke;
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5) Tpya0BOro BOCIIMTAHMSA:

HMHTEpEC K pa3iuyHbIM cdepaMm npodeccuoHaNbHOU NeATeIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynyieit mpodeccuu u peaaTu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMO0OPa30BaHUIO B 00JIacTU
(GU3HKY HA TTPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0rM4ecKOro BOCIUTAHMSA:

chOpMUPOBAHHOCTh IKOJOTHYECKON KYJIBTYPhl, OCO3HAHWE TJI00AIBHOTO
XapakTepa dKOJOTHIECKUX TTPOOIIeM;

IJIAHUPOBAHUE U OCYILECTBICHNUE ICMCTBUM B OKPYXAIOUIEH CpeAe Ha OCHOBE
3HaHUS [IeJIe YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacuIupeHre OIbITa JeATETHbHOCTH SKOJIOTMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH TT0 (PU3HKE;

7) IEHHOCTH HAYYHOT O TO3HAHMSI:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HU3NUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JESITeIBHOCTH, TOTOBHOCTH B TIPOIECCE
M3ydeHus: (QU3HKH  OCYMISCTBIATh  TMPOEKTHYI0O W HCCIEIOBATEILCKYIO
NeSITEeNbHOCTh UHIUBUIYAILHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUS
ba3oBble 1oruueckue QeicTBus:
CaMOCTOSITEILHO  (DOPMYJIMPOBATh M aKTyaJIM3UPOBaTh  MPoOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;
OINPENENATh LENIN EATEIbHOCTH, 3a1aBaTh TApaMETPhl U KPUTEPUH UX
JIOCTUKECHUS,
BBISIBIATH  3aKOHOMEPHOCTM M MPOTHUBOPEYMS B  PACCMaTPUBAEMBIX
(bu3HIeCKuX SBICHUSX;
pa3pabaTeiBaTh MJIAH PEMICHUS MPOOJIEMBbI C Y4ETOM aHaIM3a HWMEIOIIMXCS
MaTEPUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTUBBI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH NOCJIEACTBUN AEATEIIbHOCTH;
KOOPJIMHUPOBaTh U  BBINOJHATH pabOTy B  YCIOBHUSIX  PEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUSI;
pa3BUBaTh KPEATUBHOE MBIIICHHUE MIPH PEIIEHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble uccienoBarebcKue JeHCTBUSA:
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BJaJIETh HAayYHOM TEPMHHOJIOTMEH, KITIOUEBBIMU TMOHATHUSMU U METOAAMHU
busznuecKor HayKu;

BJIaJIeTh HaBbIKAMHU Y4e€OHO-MCCIIEI0BATENbCKON U MPOEKTHON AESATENbHOCTH
B 00J1aCTH (DU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOHMCKY
METOJIOB pEIIeHMs 3a7ay (PU3MUECKOTO COJEp)KaHUs, MPUMEHEHUIO Ppa3IMYHbIX
METOJIOB MTO3HAHUS;

BJIAJ€Th BHJAMU JEATEIHHOCTH 110 TMOJYYCHHUIO HOBOTO 3HAHUA, €ro
UHTEpPIpETaluy, MPeoOpa3OBAHUI0O W TMPUMEHEHUI0 B PA3IUYHBIX y4EOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3JJaHUU Y4E€OHBIX IPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJIATh TPUYUHHO-CIICACTBEHHBIE CBSI3M U aKTyaJU3UpOBaTh 3a/4auy,
BBIJIBUraTh TUINOTE3Y €€ pelIeHMs, HAaXOAWTb apryMeHThl Ul JOKa3aTeJbCTBa
CBOUX YTBEP)KJEHUH, 33/1aBaTh MapaMeTPbl U KPUTEPUU PELICHHUS;

aHATM3MPOBATh TMOJYYCHHbIE B XOAE pEHICHHUs 3ajJadyd pe3yJbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSIX;

CTaBUTh M (OPMYIMPOBATH COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOMN
JESITEIbHOCTH, B TOM YHUCJIE IPU U3YUEHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CHTYaIUsIM, OIICHUBATh TPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHUS MO (QU3UKE B MPAKTHUYECKYI0 00JacTb
KHU3HEACSITETLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE UJIEH, IIPEUIaraTb OpUrHHAIbHbIE TIOAXO0/IbI U PEILICHUS;

CTaBHUTbH MPOOJIEMBI U 33]]a4H, JTOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BJIaJIeTh HaBBIKAMH TMONydeHUs WH(GOpMAIUu (GU3NIECKOTO CONEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIHHO OCYHIECTBJSATh IIOUCK, aHaju3,
CUCTEMATU3ALMI0 U HHTEPIpETalMi0 HH()OpPMALMK pa3Iu4HbIX BUAOB U (opM
IPEJCTABJICHUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OpMaLUY;

UCIOJb30BaTh  CpPEeACTBA  MH(POPMALMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OpPraHU3allMOHHBIX
3aja4 ¢ CcoOo/ieHueM TpeOOBaHUM JProHOMHUKH, TEXHUKH O€30IaCHOCTH,
TUTHUEHBI, pecypcocOepeXeHMs, MPaBOBBIX M  JITHUECKUX HOPM, HOPM
MH(POPMAIIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COAEpPXKAHUS B pa3IUuHbIX (popmarax c
y4€TOM Ha3zHA4YCHUS UH(POPMAIIMH U 1EIeBOI ayIuTOPUH, BEIOUpasi ONTUMAIbHYIO
dbopmy TIpeICTaBICHUS U BU3yaJIH3aIIH.

KoMMyHuUKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBHS:
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OCYIIECTBJIATH OOIICHHE Ha YPOKaxX (DU3UKUA U BO BHEYPOUHOU NEATEIHLHOCTH;

pacro3HaBaTh NPEANOCBHUIKA  KOH(MIMKTHBIX CHUTyallMd M CMsT4YaTh
KOH(DJTUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3PECHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaTbHON
paboTHI;

BBIOMpaTh TEMAaTUKy U METOJAbl COBMECTHBIX JEUCTBUH C y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJICHA KOJUIEKTUBA;

NPUHUMATh [EJIM  COBMECTHOW  JEATEIIbHOCTH, OpPraHW30BBIBATH U
KOOPJAUHUPOBATh JECUCTBUSA II0 €€ JOCTHKEHUIO: COCTABIATH IUIAH JCWCTBUH,
pacupenensaTh poiau ¢ y4€TOM MHEHHH YYaCTHHUKOB, OOCYXKIaTh PE3YyIbTaThl
COBMECTHOM padoTHhI;

OLICHMBATh KA4YE€CTBO CBOETO BKJIAAAa W KAXKIAOTO YYACTHUKA KOMaHIbl B
o0 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

MpelIaraTh HOBBIC TMPOEKThI, OIECHUBATh MIACU C TO3UIHUA HOBHU3HBI,
OPUTHMHAIBLHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIIECTBJISATh MMO3UTHUBHOE CTPATETMUECKOE TIOBEACHHUE B PAJIAYHBIX
CUTYaIUsX, POSIBIISATH TBOPYECTBO U BOOOPAKEHUE, OBITH HMHUIIUATHBHBIM.

PeryasiTuBHbIE YHUBeEpcaIbHblIe YueOHbIE 1eiiCTBHSA
Camoopranuzanus:

CaMOCTOSAITETIFHO OCYIIECTBIISATh MO3HABATEIbHYIO NEATEIHLHOCTh B 00IacTH
GU3MKM W acTPOHOMUH, BBISBISATH MPOOJEMBI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBCHHBIC 3aJ1aUH;

CaMOCTOSAITEJIbHO COCTABJIATH IUIAH PEIICHUs PAacUYETHBIX U KaueCTBEHHBIX
3aja4, IJIaH BBIMOJHEHUS MPAKTHYECKON pabOThl ¢ yUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUH;

JTaBaTh OIICHKY HOBBIM CUTYallUsIM;

pacuupsATh paMK{d y4e€OHOTO MpeaMeTa Ha OCHOBE JUYHBIX MPEANOYTCHUH;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pellIeHuE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO S3PYIULMH B 00JacTH
(pU3UKH, TOCTOSTHHO MOBBIIIATH CBOI 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPO0J1b, MO OHATbHbII HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTD,

OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM;
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BJIQJICTh  HAaBBIKAMH  IO3HABATEIHHOM  pedieKCMM  KaK  OCO3HAHMS
COBEpIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX MPOIECCOB, HUX PE3YJbTAaTOB U
OCHOBAHUI;

WCITIOJIb30BaTh MPUEMBI peICKCHH IS OIEHKH CHTYAaIlMH, BEIOOpA BEPHOTO
peleHus;

YMETh OIICHWBAaTh PUCKH W CBOCBPEMECHHO TNPUHHUMATh PEIICHHUS I0 HX
CHUXEHUIO;

MPUHUMATh MOTHBBI WM apPryMEHTBHI APYTHX TPH aHAIW3E pPe3yJbTaTOB
NEeSATENBHOCTH;

MPUHUMATH ce0s1, MTOHUMAst CBOM HEIOCTAaTKU U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI U apPryMeHTbl APYrUX IMpU aHalM3€ pe3yJbTaTOB
NeSITENhbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OIIMOKHU.

B mporiecce moCTHKEHUST TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS TMPOTPAMMBI
mo ¢u3nKe JUIT YPOBHS CpeaHEro oOmero oOpa3oBaHUS y OO0y4YarOMUXCS
COBEPIIEHCTBYETCS AMOIMOHATBHBIN WUHTEJIEKT, Mpenoiaramumi
c(hOopMUPOBAHHOCTb:

CaMOCO3HAHMS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOIIMOHAIBHOE
COCTOSTHUE, BUJICTh HAIIPABJICHUS Pa3BUTHUS COOCTBEHHON 3MOLMOHATBHON Chephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpEryJUPOBaHMs, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHME, CIIOCOOHOCTh aJalTHPOBATHCA K
AMOITMOHAIILHBIM M3MEHEHUSAM U TPOSBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKCHUIO TEMH U
yCIexy, ONTUMH3M, HWHHIIMATHBHOCTH, YMCHHE JIEHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLIMOHATIBHOE COCTOSIHUE
IPYTMX, YYUTHIBATH €ro TMPU OCYLIECTBIEHWU OOUIEHUS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYTUMU JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC M pa3periaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI
K koHmy oOyuenus B 10 kJjacce mpeaMeTHBIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OO YyUAOIIUXCS YMEHUM:
JEMOHCTPUPOBATh Ha NpUMEpax poJib U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOU JESATEIbHOCTH JIOJIEN;
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YUUTHIBATh TPAHUIBI TMPUMEHCHUS W3YYCHHBIX (DU3UYCCKUX MOJICIICH:
MaTepualibHasg TOYKa, HHEpIMAIbHAs cUcTeMa OTcuéra, abCOMIOTHO TBEPAOE TEIIO,
WJICAUTbHBIN Ia3, MOJACIH CTPOCHHS Ta30B, KUIAKOCTEH W TBEPABIX TEJN, TOYCUHBIN
AJICKTPUUYECKUH 3aps]l PU pelIeHuU PU3NUECKUX 3a/1ay;

pacrno3HaBaTh (pU3MYeCcKue SABJICHUS (TPOIIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUSI BELIECTBA U
AJEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBIDKCHUE, CBOOOAHOE TaJICHHE TeJ, JBM)KEHHE IO OKPYKHOCTH, HWHEpIHUs,
B3auMojieiicTBrue Ten, nuddys3us, OPOyHOBCKOE NBIXCHHE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TeJl, U3MEHEHNE 00bEMA TEJl MIPU HArPEeBaHUU (OXJIAXKICHUH ), TETIOBOE
paBHOBECHE, WCIIAPEHUE, KOHAECHCALHWs, IUJIaBICHUE, KPUCTAIUIM3ALMs, KHUIICHUE,
BJIQXKHOCTh BO3/1yXa, MOBBIIICHUE JABJIEHUS T'a3a MPU €ro HAarpeBaHUU B 3aKPHITOM
COCyle, CBSI3b MEXAy NapaMeTpaMu COCTOSIHUS Tra3a B  H30MPOLECCaX,
3JIEKTPU3ALMS TEJI, B3AUMOJCHUCTBUE 3aPSJIOB;

ONMHICHIBATh MEXAaHWYECKOE NBIKCHHE, HCIOIb3ys (PU3NYECKUE BEITHMYHUHBIL:
KOOpJIMHATA, MYyTh, NEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIA,
UMIYJIbC TENla, KUHETUYECKasi SHEPrus, MOTCHIUAIbHAS YHEPrusi, MEeXaHU4YecKast
paboTa, MexaHMuYecKas MOIIHOCTh; TMPH OINUCAHUMU TPABUILHO TPAaKTOBATh
bu3nUecKril CMBICI HUCHOJB3YyEeMbIX BEIMYMH, MX OOO3HAYEHUS U €JIUHUIIbI,
HaxoJUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIIMYMHY C APYTHUMU
BEJIMYMHAMMU;

OMUCHIBATh HW3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEI W TEMNJOBBIE SIBIICHHUS,
UCTIONB3Yysl (U3MYECKUE BEJIMYMHBIL: JIaBJICHUE Ta3a, TeMIleparypa, CpeaHss
KHUHETUYECKasi YHEPrusi XaOTUYECKOT0 JBUKEHUSI MOJIEKYJ, CPEIHEKBaIpaTUYHas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSS JHEprusi, paboTa rasa,
KOX(h(OUIIMEHT TIOJNIE3HOTO JEHCTBHS TEIUIOBOTO JIBUTATENsl; TPU OINKUCAHUU
MPaBWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOJIB3yeMbIX BEJIMYUH, UX
0003HAYEHUsI U E€IUHULBI, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIUE JTAHHYIO
(bu3HUeCKyI0 BEIMUUHY C IPYTUMHU BETMYUHAM;

OMUCHIBATh U3YUYECHHBIEC JIIEKTPUUECKHE CBOMCTBA BEIIECTBA U IEKTPUUECKUE
sBJICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NUECKre BETUYMHBI: AJICKTPHUCCKUN 3apsi,
3JIEKTPUYECKOE MOJIE, HAMPSXKEHHOCTD MOJS, MOTEHIUAN, PA3HOCTh ITOTEHIINAJIOB,;
IpU ONHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHN CMBICI HCHOIb3YEMBIX
BEJIMYUH, MX OOO3HAYEHUS M EJUHUIIBI, YKa3blBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMUUHY C IPYTUMHU BETUYUHAMU;

aHAIM3UPOBaTh (PU3MYECKUE MPOIECCHl U SBJICHUS, UCIONB3Yys (Puznueckue
3aKOHBI U NMPUHIUIIBL: 3aKOH BcemupHoro tsarorenus, I, I u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXAHMYECKOM DSHEPruu, 3aKOH COXPAHEHUS MMITYJbCa,
MPUHIIUAT CYNEPIIO3UIIUN CHJI, TIPUHITUIT PABHOIIPABUSI HHEPIIUAIBHBIX CUCTEM
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OTCYE€Ta, MOJIEKYJSIPHO-KMHETHUYECKYIO TEOPHI0 CTPOCHHSI BELIECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHENH KMHETUYECKOM IHEPrUMU TEIJIOBOIO JBHKEHMS MOJIEKYI C
a0COJIIOTHOM TeMIepaTypou, NMEpBbI 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXpPAHCHUS
AJIEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE U YCIOBHUS (TPaHUIIBI,
00J1acTH ) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAaIIMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iMyaTh YCIOBUS MX OE30MaCHOTO HCIOJIb30BAHUS B
IMOBCECIHEBHOM JKU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCICNOBAHUIO (PU3WYECKUX SIBICHUN W
IPOLIECCOB C HCIOJb30BAaHUEM NPSIMBIX M KOCBEHHBIX HM3MEpPEHHI, MPH 3TOM
dbopMmynupoBaTh TpoONEeMy/3amady M THUIOTE3Y YYEeOHOrO0  IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO OOOpPYAOBaHHUS, MPOBOAMUTH OIBIT H
(bopMyIHpOBaTh BHIBOABL

OCYILECTBJIATH MPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEJIMUYUH, NPU
ATOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHHS M HMCIOJIb30BAaTh HM3BECTHBHIE
METO/bI OLICHKU MOTPEMIHOCTEN N3MEPEHUM;

UCCIIEIOBAaTh  3aBUCHUMOCTM  MEXKIYy  (PU3HMYECKUMHU  BEIIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHMPOBAThb YCTaHOBKY,
(uKcHpoBaTh pe3yabTaThl IMOTYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH B
BUJIE TAOIUII U TPaHKOB, JA€NaTh BBIBOJIBI MO PE3yibTaTaM HCCIICIOBAHUS;

co0uro1aTh MpaBuia OE30MacHOro0 TpyAa MPH MPOBEACHUM HCCIEJOBAaHUM B
pamMKax y4eOHOro OJKCIEpPUMEHTa, Y4eOHO-MCCIIEIOBAaTEIbCKOM U IMPOEKTHOU
JESITEIbHOCTH C HCIIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOpPHOIo
000py10BaHMUS;

pemarb pacy€THhIE 3aJadyd C SBHO 3aJaHHOM (PU3HUYCCKOM MOJICIbIO,
UCIONB3Ysl (PU3NYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3a7auu
BbIOMpATh (DU3MYECKYIO MOJENb, BBIACHATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEOOXOANMBIE ISl €€ pelleHusl, MPOBOAUTHh PACUETHl U OLIEHWBATh PEAbHOCTD
MOJIYYEHHOT'0 3HaUeHUs (PU3UUECKON BEJIMYUHBI,

pelaTh KAYeCTBEHHBIE 3aJJa4M: BBICTPAUBATh JIOTUYECKHA HEMPOTHUBOPEUNBYIO
LEMOYKY PACCYKICHUW C OMOPOM HA W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnyueckue SBICHUS;

UCIIOJIb30BaTh ~ MpU  pEIIeHHMH  y4eOHbIX  3aJad  COBPEMEHHbBIC
UH(OPMAIIMOHHBIE TEXHOJOTUM JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUN
U TIpe/CTaBiIeHusl y4eOHON M Hay4yHO-TIOMYJSPHOW MH(POPMALMHU, MOTYYCHHOU U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOJIy4aeMyr0 HH(POPMAILIHIO;
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MIPUBOJIUTH TIPUMEPHI BKJIAJa POCCHMCKUX M 3apYOEKHBIX yIEHBIX-(U3UKOB B
pa3BUTHE HayKu, OOBSACHEHHE TPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKW U TEXHOJIOTHH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW >KU3HU
JUTsE o0ecriedeHusi 0€30MacHOCTH MPU O0palieHuu ¢ TPUOOpaMu M TEXHUYECKUMHU
yCTPOWMCTBAMU, ISl COXPAHEHHsS 3[I0POBBSI U COOIOEHUS HOPM SKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyNIe C BBIMOJHEHUEM PA3JIMYHBIX COIUAIBHBIX POJIEH,
IUTAaHUPOBaTh pabOTy TPYMIbI, PaUOHAIBLHO PpaCHpeaeisTh OOS3aHHOCTH W
TUTAHUPOBATH JICATEILHOCTh B HECTAH/IAPTHBIX CUTYAIUAX, aJ€KBAaTHO OICHUBATH
BKJIAJ] KaXKJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBAeMON TPOOIIEMBI.

K xoniy obyuenuss B 11 kijacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpakaTh C(POPMUPOBAHHOCTH y OOYUAIOLIUXCA YMEHUI:

JIEMOHCTPUPOBAaTh Ha MpUMEpax pojb U MecTo (pu3uku B (HopMHUpOBaHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU H
TEXHOJOTUH, B MPAKTUYECKON ACSATEIbHOCTU JIIOJIeH, IEIOCTHOCTh M €IMHCTBO
(bu3nuecKol KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TNPUMCHCHUS W3YYCHHBIX (DU3NYECKUX MOJEICH:
TOUCYHBIN JEKTPUUYECKUN 3apsif], Tyd CBETa, TOUCYHBIN UCTOYHUK CBETA, SiJICpPHAS
MOJIeJIb aTOMa, HYKJIIOHHAs MOJENTh aTOMHOTO Sipa NpU peHIeHUH (HU3MUECKUX
3asay;

pacrno3HaBaTh (pU3MYECKUE SBICHUS (MPOIIECChI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJICKTPOAMHAMHUKHU U KBAaHTOBOW (PU3MKU: dJIEKTpUYECKasi TPOBOAUMOCTD,
TEIMJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICWCTBHS TOKA, B3aUMOJICUCTBHE
MarHuTOB, DJJICKTPOMAarHWTHAas WHIYKIUS, JEHCTBHE MArHUTHOTO TIONS Ha
IPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJICOAHUS H
BOJIHBI, TPAMOJMHEHMHOE pACIpOCTPAHEHHUE CBETa, OTPaXXEHHE, IMPEIOMIICHUE,
uHTeppepeHuus, audpakuuds W MOOJSpU3alMs CBETa, JHCIEepCUsi CBETa,
doroanexkTpuueckuit 3¢dext (hotodrdhdexT), cBeToBOE AaBICHUE, BOZHUKHOBEHHE
JUHENYaToro CHeKTpa aTroMa BOJOPOJa, €CTECTBEHHass U HMCKYCCTBEHHas
PaIOAKTHBHOCTH;

ONHMCHIBaTh W3YYCHHBIC CBOMCTBA BeIIECTBA (DJIEKTPUUYECKUE, MArHUTHEIE,
ONTUYECKHE,  JJIEKTPUUYECKYI0O  TPOBOAUMOCTh  PAa3JUYHBIX  Cpea) W
AJIEKTPOMArHUTHBIC SIBICHUS (IIPOIIECCHI), HWCIOJB3YsS (PH3NUECKHe BEITUIMHBI:
AIEKTPUUECKHUI 3apsll, CHJIa TOKA, JIEKTPUUYECKOE HAMNPSIKEHUE, JIEKTPUYECKOE
COIMPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYINAs Cuila, paboTa TOKa,
WHIYKIIMS MarHATHOTO TIONsl, cuia Awmrepa, cuia JlopeHIia, WHIYKTHBHOCTH
KaTYIIKH, SHEPTUs DJICKTPUYECKOTO M MArHUTHOTO TMOJIEH, MEepHoJ W YacToTa
KoJeOaHui B KoJiebaTeIbHOM KOHTYpE, 3aps]l U CHJia TOKa B MpOIecce
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TapMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHui, (OKYCHOE pACCTOSIHHE U
ONTUYECKAasl CHUJla JIMH3bl, IPU ONHUCAHUU MPABWIBHO TPAKTOBAaTh (DU3MUECKUN
CMBIC]T HCIIOJIb3YEMBIX BEJIMYMH, HMX O0O3HAYEHUsT M EIUHHIIbI, YKa3bIBaTh
(GopMynbl, CBS3BIBAIONIME JIaHHYIO (PU3UYECKYI0 BEIMYUMHY C JAPYTHMHU
BEJIMYMHAMMU;

ONMKCHIBATh H3YyYEHHBbIE KBAHTOBBIE SBJICHUS MW MPOLECCHl, HCHOIb3YS
(¢u3nyeckue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acToTa CBETa, SHEPIusi U UMITYJIbC POTOHA, IEPUOJI TIOJypaciajia, SHEPIrus CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABWIBHO TPAKTOBATh (PU3UYECKHI CMBICI
UCTOJb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS M €IUHUIIbI, YKa3bIBaThb (POPMYJIB,
CBSI3BIBAIOLME JaHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTMMU BEJIMYUHAMU,
BBIYUCIIATH 3HaU€HUE (PU3NYECKON BETUUHHBI;

aHAM3MPOBATh (DU3MUECKHUE MPOLECCHl U SBJICHUS, UCIONB3YS (hrU3HuecKue
3aKOHBI W NMPUHUUIIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOIO U MAPAJLIEIBHOIO
COCIMHEHUSI NPOBOAHUKOB, 3aKOH Joyis—JIeHIa, 3aKOH JJIEKTPOMAarHUTHOU
MHIYKIMH, 3aKOH IPSIMOJUHEHHOIO PaclpOCTPAHEHUs CBETA, 3aKOHBI OTPaKECHMSI
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETA, ypaBHEHUE DWHIITEMHA s (HoTodPdeKTa,
3aKOH COXPAaHEHHMsI HHEPruH, 3aKOH COXPAHEHMS] MMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUUYECKOIrO 3apsA]ia, 3aKOH COXPAHEHMsI MAacCOBOI'0 4YHMCINA, NOCTynarsl bopa,
3aKOH PaJIMOaKTUBHOIO paclajia, Mpy 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE U YCJIOBHs (TCpaHMIlbl, 001acTH)
IPUMEHUMOCTH;

OIpEAEIIATh HApPaBJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJIsl TPOBOAHUKA
C TOKOM, cuJjibl AMrepa u cuisl JIopeHna;

CTPOMTh M OIKCHIBATh H300paKEHHE, CO3[aBAEMOE IUIOCKHUM 3€pKaJioM,
TOHKOMW JIMH30M;

BBIMOJIHATh OKCHEPUMEHThl IO MCCIENOBAaHUIO (U3NYECKUX SIBICHUM U
IIPOLIECCOB C HCIOJB30BAHMEM IPSIMBIX M KOCBEHHBIX WM3MEPEHUM: IIPU ITOM
dbopmynupoBaTh TpoOieMy/3agady MW TUIOTE3y y4eOHOTrO  JKCIEpPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO OOOpYAOBaHUS, IMPOBOAMUTH OIBIT U
(GbopMyIHpPOBaTH BHIBOMBL

OCYILECTBJISITh MPSIMBbIE U KOCBEHHBIE U3MEPEHUsl (PU3NYECKUX BEIUYUH, IIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKU MOTPEIIHOCTEW N3MEPEHUM;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3MYECKMX BEJIMYMH C HUCIOJb30BAHUEM
OpSIMBIX M3MEPEHMI: MpPU STOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pE3yNbTaThl MOTYYEHHOM 3aBHCHUMOCTU (PU3NYECKHX BEJIUYHMH B BUAE TAOJHUL U
rpauKoB, JeJIaTh BBIBOBI IO PE3yJIbTaTaM UCCIIEJOBAHMS;
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coOJII0/1aTh MpaBuiia OE30MACHOr0 TpyAa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro 3SKCHEpUMEHTa, Y4eOHO-HCCIENOBATEIbCKOM M IMPOEKTHOM
JESATENbHOCTU C HCHOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1a00OpaTOPHOIO
000pyI0BaHMUS;

pemarb pacy€THBIC 3aJa4d C SBHO 3aJaHHOM (PU3UUYECKON MOJETbIO,
UCIOJIb3Yys (PU3NYECKHE 3aKOHBI U MPUHLHUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4d
BbIOMpATh (DU3MYECKYIO MOJIENb, BBIACIATh (PU3UYECKHE BETUYUHBI U (POPMYIIBI,
HEOOXOIUMBbIE Uil €€ pelIeHUs, MPOBOAUTHh Pacu€Thl U OLIEHUBATh PEaTbHOCTb
MOJIYYEHHOTO 3HaUYCHUs (PU3MUECKON BEITMIUHBI,

peniaTh Ka4eCTBEHHBIC 33/1a4d: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PpacCYXIEHUW C OMOpOMl Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnueckue SIBICHMUS;

UCMOJb30BaTh  MpPH  peHleHMH  y4eOHbIX  3aaa4 COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUH JJIsl TTIOUMCKA, CTPYKTYPUPOBAaHUS, HHTEPHpETAUN
U TpeACTaBICHU y4eOHON U HAay4YHO-MONYJISIPHON HH(pOPMAINH, MOTYYSHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOTy4aeMylo HH(popmaIuio;

OOBSICHATh TPUHIMUIBI JCHCTBUS MAalIWH, NPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3inyaTh YCIOBUS UX O€30MaCHOr0 MCIOJIb30BAaHUS B NTOBCEIHEBHOU
KU3HU;

MIPUBOAUTH MPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX y4EHBIX-(DU3UKOB B
pa3BUTHE HayKu, B OOBSICHEHHE MPOLECCOB OKPYXKAIOIIEro MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOW >KU3HU
i obecriedeHusi 0€30MacHOCTH Mpu O0palleHuu ¢ MpuOOpaMu U TEXHUUECKUMU
yCTPOMCTBaMU, JIJIsi COXpaHEHUS 370POBbSI U COOJIIOJECHUS HOPM 3KOJIOTMYECKOIrO
MIOBEJACHUS B OKPYKAIOIIEN CPELE;

paboTaTh B TpYINIE C BHINIOJHCHUEM Pa3IMYHBIX COIMHAIBHBIX POJICH,
IUTAHUPOBATh pabOTy TPYNIbl, palMOHAIBHO paACHpPENesiATh OOS3aHHOCTU U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYalUSIX, aJ€KBATHO OLEHUBATh
BKJIAJ] KaXKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHHE pacCMaTPUBAEMOM TTPOOIIEMBI.
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TEMATHUYECKOE INTAHUPOBAHHUE

10 KUIACC
KoamuecTBo yacos JexTponnpie |  Ycmomb3opanme
4t BOI'O 1
HaumenoBanue pasiesioB H TeM (mudpoBrIe) 1HpoBoro
Ne n/n nporpaMMBeI B KonTpoabnsbie | IIpakTuueckue oGpazoBate QHAJIOTOBOTO
cero BaTeJb
padoThI padoThI 000py10BaHHsI LIEHTPA
HBICPECYPChI  |ecrecTBEHHOHAYYHON U
TEXHOJOTHYECKOU
HaHpaBHCHHOCTeﬁ

«Touka pocTa»

Paznen 1. PU3UKA U METO/bI HAYYHOT'O IO3HAHUA

11 @ ) bubmmoreka | OOGopynoBanue 1Jis
: W3UKa ¥ METOJIbl HAYYHOT'O TIO3HAHUS 110K HaGOpATOPHBIX

https://m.edso padot u

0.1u/7f41bf72 | YICHUIECKHX
OrBITOB (Ha Oaze

KOMIIJICKTOB OJIs1
OID u EID)

Hroro no pazneny 2

Pasznea 2. MEXAHUKA

21 K 5 Bubmmnoreka | O6opynaoBaHue 1is
' HHEeMaTHKa LIOK 71a60paTOPHBIX

https://m.edso pabot u

0.ru/7f41bf72 | YICHHICCKHX
OIBITOB, KOMILJICKT

10 KHMHCMATHUKC

bubmmoreka
2.2 Jlnramuka 7 LIOK

https://m.edso
0.ru/7f41bf72

Bbubmmoreka | OO6opynoBaHue s

LIOK 1ab0opPaTOPHBIX
paboT u

2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1

31



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

https://m.edso | Y4€HHYICCKUX
0.ru/7f41bf72 | ONBITOB, KOMIUICKT
0 MEXaHHUKE
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KWHETHY €CKOU Bu6miorexa [O00py0OBaHHeI
31 TCODHIL 9 LIOK lmaGopaTopHBIX PaboT U
p hitns://m.edso I ICHHHIECKIX OMBITOB
a‘m (Ha 0a3e KOMILICKTOB
= s OI'D u VI'D),
KOMILICKTITO
MOJIEKYIISIpHO# (r3uke,
udpoBoit Hatuuk
[reMIieparyp
JlabopaTopHblii
[TepMOMETp,
JlaTunKTEMIIEPATYPHI
bubmoTeka
3.2 OCHOBBI TEPMOAMHAMUKHU 10 TIOK
https://m.edso
0.ru/7f41bf72
ArperaTHbIe COCTOSTHUS BEIIIECTBA. bubmoTeka
3.3 5
dazoBble Mepexoabl [HOK

https://m.edso
0.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Uroro no pazaeny 24
Paznen 4. JIEKTPOAUHAMUKA
bubmmoreka Habop o
4.1 DneKTpocTaThKa 10 1IOK JICKTPHIECTEY
https://m.edsoo.ru/
7f41bf72
[TocrosiHHBIN dn1eKTpUYECKUM TOK. Toku B bubnmoreka Ha6op o
4.2 12
pa3JIMYHBIX Cpenax LOK SJICKTPUIECTBY
https://m.edsoo.ru/
7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KITACC

KoummyecrBo yacoB IeKTPOHHbIE Vcnionb3osanme
HaumeHoBaHMe pa3iesioB U TeM (uudposbie) 1 (poBOro M
Ne i/ Kontpoabnbie | IpakTuueck aHaJIoroBoro
NMPorpaMmabl Bcero 00pa3oBATENbH | oGopy10BaHNs LEHTPA
padoTHhI uepadoTsl o
blepecypcehbl €CTECTBEHHOHAYYHOH H
TEXHOJIOTHYECKOH
HAIIpaBJIEHHOCTEN
«Touka pocray
Paznen 1. JJIEKTPOAUHAMHUKA
11 MaruuTHoOE€ 1noJie. DJIeKTpOMarHuTHast 11 1 3 bubnmmnoreka ObopynoBanue st
: MHIY KIS LIOK na0opaTopHBIX padoT
https://m.edsoo.ru/ | 1 YICHAICCKHIX
7f41c97¢c OIIBITOB, KOMILJICKT
o
SJICKTPOJUHAMUKE,
Jlamuux moxa
Uroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHH4YECKUE U 3JIEKTPOMATrHUTHBIE 9 1 bubnuoTexa OOGopynoBanue st
' KoIeOaHms LIOK nabopaTOPHBIX paboT
https:/m.edsoo.ru/ | ¥ YICHIICCKIX
7f41c97¢c OIIBITOB, KOMIIJICKT
o
QJICKTPOAUHAMUKE,
JlamuuxH
HanpsscerHus
MexaHudecKue 1 JIEKTPOMarHuTHbIE bubmuoteka
2.2 5 1
BOJTHBI HOK
https://m.edsoo.ru/
7f41c97c
bubmmoreka Oo6opyoBaHue ISt
2.3 Omrruka 10 3 LIOK nabopaTopHBIX padboT

U YYCHHYICCKUX
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https://m.edsoo.ru/ | OIBITOB, KOMIIJIEKT
7f41c97c¢ ITOOITHKE
Uroro no pazaeny 24
Pa3zgen 3. OCHOBBI CHEHI/IAJII)HOﬁ TEOPUU OTHOCUTEJIBHOCTHU
OcHOBBI clieUANIBHON TEOpUHn bubnuoTeka
3.1 4
OTHOCHTEITLHOCTH HOK
https://m.edsoo.ru/
7f41c97c
Hroro no paszneny 4
Pa3nea 4. KBAHTOBAS ®PU3UKA
. Bbubmuoreka
4.1 DneMeHThl KBAHTOBOU OITHKHU 6 TTOK
https://m.edsoo.ru/
7f41c97c
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bubmoreka [JOK

4.2 4
Crpoenue aToma https://m.edsoo.ru/7f41c97¢c
bubmunoreka [JOK
4.3 A 5
TOMHOE SI7IPO https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

bu6mmoreka [JOK
5.1 C) 7 1
JIEMEHTb ACTPOHOMHH H ACTPOQHSIKH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7
Pa3znen 6. OBOBLIAIOIEE IOBTOPEHUE
bubmoreka [JOK
6.1 600 4
Obobmaioniee nosTopetite https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 4
PesepBHOE Bpems 3
MOYPOYHOE INTAHUPOBAHUE
10 KJIACC
KosnuecrBo yacos DJIeKTPOHHBIE
Ne uudposBbie
Tema ypoka KourpoJbnsie | IIpakruyeckue
n/n Bcero oOpa3oBaTejbHbIE
padoThbI padoThI
pecypchbl
1 ®dusnka — Hayka o npupoze. Hayunsie 1 bubmmoreka [JOK
METO/IbI TO3HAHUS OKPYXKAIOIIEro MUPa https://m.edsoo.ru/ff0c32e2
Ponb n Mecto ¢usuku B popMupoBaHUU
. o . opwp bu6mmoreka [JOK
2 COBPEMEHHOW HAaYyYHOW KapTUHBI MUPA, B 1

MPAKTUYECKON AEATEIbHOCTH JIFOAEH

https://m.edsoo.ru/ff0c33e6
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Mexannueckoe aBrkeHrne. OTHOCUTEIHHOCTD

bu6mmoreka [JOK

3 MEXaHu4YecKoro aprmxenus. Ilepemenienue,
A PEMELLL https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOpEHUE
4 PaBHOMEpHOE IPSIMOJIMHEWHOE ABMKCHH E bu6morexa TIOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSMOIMHEUHOE bu6moreka LIOK
JIBMKCHHC https://m.edsoo.ru/ff0c372¢
5 CBobOomHOE azicHue. Y CKOpeHue bu6mmoreka [JOK
CBOOOHOrO IMaJeHUA https://m.edsoo.ru/ff0c39cc
2 KpuBonuneiinoe nBuxenue. /[Brmxenne bu6moreka IIOK
MaTepPUAIIBHON TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunaiun otHOCKUTENEHOCTH [ amuies.
8 HNuepuuannarie cucteMsl orcuera. I1epBoIil bubmorexa HOK
pH S Hep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [IpuHIMI CyIIEpIO3UIINHA
9 cri1. Bropou 3akon HI:)IOTOHa )I}J]'ISI P Eubmorexa HOK
) P . https://m.edsoo.ru/ff0c3be8
MaTepualbHOW TOYKH
10 Tperun 3axoH HeroTOHA 111 MaTepUaIbHbIX bu6mmotexa [IOK
TOUEK https://m.edsoo.ru/ff0c3be8
11 3aKoH BceMUpHOro Tarorenus. Cumia bubmmorexa [JOK
Tshxectd. [IepBas kocMu4eckas CKOpOCTb https://m.edsoo.ru/ff0c3d00
bu6moreka [JOK
12 Cuna ynpyroctu. 3akod I'yka. Bec Tena
yipyr y https://m.edsoo.ru/ff0c3e18
Cuna tpenns. Kosdgpumment tpenns. Cuira
13 . P : ppru : P o Bu6maorexa [TOK
IIPOTUBJICHUS [IPU IBWKEHUHN TEIa B
P pr it https://m.edsoo.ru/ff0c3f76
SKHIKOCTH HJIHA raze
14 ITocTynarenbHOE ¥ BpalaTeabHOE JBUKEHUE bub6moreka LIOK

a0COJTIFOTHO TBEPAOTO Teja. MOMEHT CHJIBI.

https://m.edsoo.ru/ffOc41a6
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[1nedo cumbl. Y ciioBUsSI paBHOBECHUS TBEPAOTO
Tena

15

HMiynbc MaTepranbHON TOUKH, CUCTEMBI
MaTepHaIbHBIX TOYEeK. IMITyIbC crilbl. 3aKOH
COXpaHEHUs UMITyJbca. PeakTuBHOE
JIBUJKEHUE

bu6moreka [JOK
https://m.edsoo.ru/ff0c43d6

16

PaGora u momuoOCTh criabl. Kuaernueckas
SHeprusi MaTepuaabHoil Touku. Teopema 00
M3MEHEHUU KMHETHYECKOW 3HEPrun

bu6moreka [JOK
https://m.edsoo.ru/ff0c4502

17

[TorenuuanbHas 3ueprus. [loreHnuanbHas
SHEPrus ynpyro aehpopMupoBaHHON
npyxuHsbl. [loTeHunanpHas sHeprus Tena
BOJIM3H MOBEPXHOCTH 3eMIIN

bu6moreka [JOK
https://m.edsoo.ru/ff0c461a

18

HOTGHL{I/IaHBHbIe N HENMOTCHLMAJIbHBIC CUJIBI.
CBs3b pa60T1>1 HCIIOTCHIIMAJIBHBIX CUJI C
U3MCHCHUEM MGXB.HI/IHGCKOI/IVBHGPFI/II/I
CHCTEMBI TeJ. 3aKOH COXpaHCHUA
MeXaHI/I‘IeCKOI/IvaHCpFI/II/I

bu6moreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopartopHas pabota «MccnenoBaHue cBsi3u
pabOoTHI CHIIBI C U3BMEHEHHUEM MeXaHUYeCKOn
SHEPruM Teja Ha pUMepe PacTHKEHUS
PE3UHOBOTO KI'yTa»

20

KontponpHas pabota no teme «Knunemartuka.
JlnHaMmuka. 3aKOHBI COXpaHEHUS B
MEXaHUKE»

bu6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJIOKEHHSI MOJIEKYJISIPHO-
KWHETHYeCcKoi Teopun. bpoyHoBCcKoe
nerkenue. Juddysus

bu6moreka [JOK
https://m.edsoo.ru/ff0c4dc?2
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XapakTep ABUKEHUS U B3aUMOJICUCTBUS

22 YacTHII BerecTBa. MojIeI CTPOSHUS ra30B,
KUIKOCTEH U TBEPIBIX TEI
23 Macca moutekyn. KonnuecTso BemecTsa.
[TocrosinHas ABoraapo
24 TennoBoe paBHoBecue. Temnepatypa u e€
n3mepenue. [llkana remnepatyp Llenscus
o5 Uneansubiii raz B MKT. OcHoBHOE bu6moreka [IOK
ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AbcomoTHas TeMIepaTypa Kak Mepa CpeHen
26 KMHETUY €CKOU 3Hep11")1/111;y ;[)BﬂmeHHﬂpMofeKyn. Bubmuoreia LIOK
. https://m.edsoo.ru/ff0c511e
VYpaBrHenue Menneneea-Knaneiipona
27 3akoH [lanpToHa. ["a30BbIE 3aKOHBI
JlabopaTopnas padora «McciegoBanue
28 3aBHCHMOCTH MEXy apaMeTpamMu
COCTOSIHHSI Pa3pEeKEHHOTO Ta3a
29 N3onpoueccel B uAcaIbHOM ra3e U ux bu6moreka [JOK
rpadguyueckoe MpeacTaBIcHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEPrus TEPMOIUHAMUYECKON
30 CHUCTEMBI B CIIOCOOBI €€ U3MEHEHHS. bubmuorexa [JOK
KonuaectBo Tenotsl u padota. BHyTpeHHSs s https://m.edsoo.ru/ff0c5952
SHEPrUs OJJHOATOMHOTO HI€aJIbHOTO Ta3a
31 Bunbl Temonepenauun Enbmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
VYV enpHas TEMII0EMKOCTh BEILIECTBA.
32 Kgnnqecmo TEIJIOTHI IPH T:imonepe,uaqe. bubmorexa LIOK
https://m.edsoo.ru/ff0c5c36
AnunabaTHBIN MpoIEcC
33 [1epBblif 3aKOH TEPMOAMHAMUKH U €O bu6moteka [IOK
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MNPpUMCHCHUC K U30IIpoHeccaM

https://m.edsoo.ru/ffOc5efc

34 HeobpaTtuMocTh mpo1eccoB B IPUPOJIE. bubmmorexa [JOK
BTopoii 3aK0H TepMOIUHAMUKA https://m.edsoo.ru/ff0c6230

35 [Tpunanun nevicteust u KI1J[ TermoBoit bu6moreka [JOK
MaIIUHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KIT/]

37 DKOJN0ru4ecKkre NpodsIeMbl TENI0IHEPT €TUKI

38 O6o06maromuii ypok «MoJeKyispHas bubmuorexa [JOK
¢usnka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
Kontposnpnas pabota o reme

39 «MonexymsipHas ¢pusrka. OCHOBBI buomorexa [TOK

https://m.edsoo.ru/ff0c6a50

TEPMOAMHAMUKI

40 [TapooOpa3oBaHue ¥ KOHICHCAIHI. bu6moreka [JOK
HcnapeHue v KUIneHue https://m.edsoo.ru/ff0c63b6

41 AGcomoTHas 1 OTHOCUTEIbHAS BIAXKHOCTD bubmmorexa [JOK
BO3ayxa. HaceklleHHsiid map https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucramnmueckue u

42 amop(dHbIe Tena. AHU30TPOIHS CBOKWCTB bu6moTteka [IOK
KpucTauioB. JKuakue KpucTaisl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepualbl

43 [InaByienue u KpuctaM3anus. Y iejabHas bubmmorexa [JOK
tenyora miaBiaeHus. CyonmuManus https://m.edsoo.ru/ff0c6708

44 YpaBHeHUE TEII0BOro OaaHca bubmorexa [JOK

https://m.edsoo.ru/ff0c6820

45 DJIeKTpU3aLUS TEl. DIEKTPUUECKUU 3aPSII. bubmmorexa [JOK
JIBa Buaa 2IEKTPUUECKUX 3apsiioB https://m.edsoo.ru/ff0c6bcc

46 [IpoBOAHUKY, TUITEKTPUKH U bubmmorexa [JOK
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MOJIYNIPOBOAHUKH. 3aKOH COXPAaHEHUS
AJIEKTPUY ECKOT 0 3apsiaa

https://m.edsoo.ru/ff0c6bcc

B3anmonenctBue 3apsaoB. 3akoH Kynona.

bu6moreka [JOK

4 To4YeyHBIN 2IIEKTPUUECKUN 3apsiL https://m.edsoo.ru/ffOc6ced
Hanpsk€HHOCTB 2IEKTPUYECKOTO MOJIS.
48 Hpmp;uun cynepnosnulfn SIIEKTPUUYECKUX bubmmorexa LIOK
https://m.edsoo.ru/ff0c6df2
nosied. JInHUKM HaNPsKEHHOCTH
49 PaGoTa cui1 2JIeKTpOCTaTUYECKOTO TTOJIA. bubmmorexa [JOK
[Torenuuan. PasHocTh MOoTEHIMATIOB https://m.edsoo.ru/ff0c6f00
[IpOoBOJHUKY U IU3JIEKTPUKH B
50 3J1peKTpI([)CTaTI/Iq§c1<0M HT;)pne. bubmorexa [OK
https://m.edsoo.ru/ff0c7018
JusnekTpuueckast IpOHULIAEMOCTh
ol OnexrpoémkocTs. Konaencarop bubmorexa [OK
https://m.edsoo.ru/ff0c7126
59 DIEKTPOEMKOCTh TIIIOCKOTO KOHICHCATOpa. bu6moteka [IOK
DHeprus 3apsKEHHOr0 KOHJIEHCAaTOpa https://m.edsoo.ru/ff0c72c0
53 JlabopaTopnas pabora "M3mepenue 1
AIEKTPOEMKOCTH KOHJIeHcaTopa"
IIpyHIMD NEWCTBUS U IPUMEHEHN E
54 KOHJICHCAaTOPOB, KOMUPOBAJILHOT O amnmapara,
CTPYHHOTO IPUHTEPA. DIEKTPOCTaTHIECKAs
3alTa. 3a3eMIIeHUE SIIEKTPOIPUOOpoB
DIIEKTPUYECKUN TOK, YCIOBUS €ro
55 cyumecrtBoBanus. [loctosHHbIN TOK. CHna
toka. Hanpsxkenne. ConpoTuBnenue. 3aKoH
Oma a1 yyacTka 1enu
56 ITocnenoBarensHOE, NAapaJIENbHOE, 05 bubmumorexa [JOK

CMCHIaHHOC COCIMHCHU C ITPOBOIHUKOB.

https://m.edsoo.ru/ff0c74f0
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JlabopaTopHas pabora «3yueHue
CMEIIAHHOTO COCTUHECHUS PE3UCTOPOB»

57

Pa6oTa 1 MOIIHOCTH 3JIEKTPUUECKOT0 TOKA.
3akoH [[xoyns-Jlenna

bu6moreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 15 monHOM (3aMKHYTOM)
ANEeKTpuYecKoi nenu. KopoTkoe 3aMbIKaHHE.
JlaGopartopHas pabota «M3mepenune I1C
MCTOYHUKA TOKA U €r0 BHYTPEHHET O
COIPOTUBJICHUS»

0.5

bu6moreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

OneKTpOHHAas MPOBOJUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb COIIPOTHBIICHHUS
METaJIJIOB OT TEMIIEPATYypPbL.
CBepxnpoBOIUMOCTh

60

DJIEKTpUYECKUH TOK B Bakyyme. CBOUCTBa
JIEKTPOHHBIX ITYYKOB

61

[TomynpoBOIHUKH, X COOCTBEHHAS U
IIpUMeECHasi IpOBOAUMOCTb. CBOMCTBA P—N-
nepexoza. [loaynpoBogHUKOBBIE TPHOOPHI

bu6moreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUYECKUU TOK B PaCTBOPAX U
pacrmiaBax 3JIEKTPOJIUTOB.
DAEKTPONUTHYECKAs TUCCOMALIHSL.
DJIIEKTPOIU3

bu6moreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUYECKUHU TOK B Ta3ax.
CaMOCTOSTENbHBIM U HECAMOCTOSI TENbHBIN
pazpsa. Monnus. [Tnazma

bu6moreka [JOK
https://m.edsoo.ru/ff0c84ae

64

OnexTpuyeckue npubdopsl U yCTPOHCTBA U UX
IpaKkTu4yecKkoe npumeHenue. [1pasuna
TEXHUKH 0€30IacCHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc
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bu6moreka [JOK

65 600 i 1
Oo00waIo i ypoK «IICKTPOAHHAMHKRY https://m.edsoo.ru/ff0c88be
KonTtponsHas pabora mo reme

66 «Qnextpoctaruka. [locTossHHBIN 1 bubmmorexa [JOK
ANEKTPUYECKU TOK. TOKH B pa3IuYHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PesepBubiit ypok. KonTposnsHas paborta o 1 bu6moTteka [IOK
TeMe "DieKTpoguHaMuKa" https://m.edso0.ru/ff0c8c56

68 PesepBHbIl ypok. O600ma0muil ypok 1o 1 bubmmorexa [JOK
temam 10 xmacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68
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11 KITACC

KosmnuecrBo yacos JIEKTPOHHBIE
Ne uudposBbie
Tema ypoka KonrTpoasnbie | IlpakTuyeckue
n/n Bcero oOpa3oBarejibHbIE
padoThI padoThI
pecypchl
IlocTossHHBIE MATHUTHI K MX
1 B3auMojiercTBre. MaruutHoe nosie. Bekrop 1 bubmuorexa [JOK
MAarHUTHOW MHAYKIMHU. JINHUM MarHUTHON https://m.edso0.ru/ff0c9778
WHIYKIHH
Mar»uTHOE I10JI€ IPOBOJHUKA C TOKOM.
2 OmnwIT Opcrena Bz'fHMo eliCTBHUE 1 bubmorexa HOK
perena. A https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlabopaTopHas padora «3yucHue 1 1 bubmmoreka IJOK
MAarHUTHOTO MOJI KATYIIKN C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO MOJISl HA TPOBOJHUK C
4 tokoM. Cuna Ammnepa. JlabopaTopHas pabora 1 1 bubmmoreka IJOK
«HccnenoBanue neficTBUSA HOCTOSIHHOI O https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy ¢ TOKOM)»
JleiicTBHE MarHUTHOI'O MOJIS Ha
5 IBIKYIIYIOCS 3apsKeHHYI0 yactuny. Cuia 1 buGmnorexa LHOK
Yy P Y v https://m.edsoo.ru/ffoc9df4
Jlopenna. Pa6ora cumst Jlopenna
OnekTpoMarauTHas uHAykus. [lotok
5 BEKTOpa MarHUTHOW MHAYyKIuH. D/[C 1
WHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykiuu @apanes
7 JlabopaTtopHas pabora «MccnenoBanue 1 1 bubmmorexa [JOK

SABJICHU A BHCKTpOMaFHHTHOﬁ HUHAYKIOHUUW

https://m.edsoo.ru/ff0cal50
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NHayKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUH.
OJ1C caMOMHIYKIIMU. DHEPTrUsi MAarHUTHOTO
T0JIs1 KATYIIKUA C TOKOM. DJIEKTPOMarHUuTHOE
oJIe

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

TexHuyeckne ycTporucTBa U UX IPUMEHEHHE:

MMOCTOSAHHBIC MAaI'HUTBI, 9JICKTPOMAI'HUTHI,
QJICKTPOABUTATCIIb, YCKOPUTCIIN
QJICMCHTAPHBIX YaCTUIl, UHAYKIIMOHHAA I1€Yb

10

O6o6maromuii ypok « MarHuTHOE TOJIE.
DNeKTpOMArHUTHAS WHITYKIIHASDY

bu6moreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbsHas pabota no Teme «MaraHutHoe
noJje. DIeKTPOMarHuTHAsE UHIYKIIHS

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

12

CBO00OOIHBIE MEXAaHUYECKHAE KOJICOAHHU.
I'apmonnyeckue xonebanus. Y paBHEHHE
rapMOHUYECKUX KosieOanui. [IpeBpamenue
SHEpPruu

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

13

JlabopaTopHas pabora «VccnenoBanue
3aBUCUMOCTH I€puoaa MaJbIX KOJIeOaHUI
I'py3a Ha HUTH OT AJIMHBI HUTU U MACChI
rpy3a»

14

Konebatensubi koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHbBIE KOJIEOaHUs B U/1€AJIbHOM
K0JIE0aTEIbHOM KOHTYpE. AHAIOTUS MEXIY
MEXaHMYECKUMU U 3JIEKTPOMarHUTHBIMU

KOJICOaHUSIMU

bu6moreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3akOH COXpaHEeHUs
SHEPruM B HJICATHHOM KOJIeOaTeNbHOM
KOHTYpe

bu6moreka [JOK
https://m.edsoo.ru/ffOcb9c4
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[IpencraBieHue 0 3aTyXaOIIUX KOJICOAHUSIX.
BriHyX1eHHBIE MEXaHUYECKHE KOJIeOaHus.

bu6moreka [JOK

16 Pe3onanc. BeiHyk/1eHHBIE https://m.edsoo.ru/ffOcbb86
3JIEKTPOMArHUTHBIE KOJIEOAHUS
[lepemennbir Tok. CUHYCOUIATBHBIA
17 IepeMeHHBIM TOK. MOIHOCTh TEPEMEHHOIO bu6mmotexa [IOK
TOKa. AMIUTMTYJHOE U JIEUCTBYIOIIIEE https://m.edsoo.ru/ffOcbd34
3HaYeHHe CUJIbl TOKA U HAMPSKEHUS
18 Tpancdopmartop. I[Ipon3BoacTBO, epeaava u bubmmorexa [JOK
OTpedIeHNE AIEKTPUUECKOM SHEprun https://m.edsoo.ru/ff0ccfe0
YCTpoiiCTBO M MPAaKTUYECKOE IPUMEHEHHE
19 3nelf)Tquec1<orop3130HKa, reHepETopa Bubmmorexa LIOK
. https://m.edsoo.ru/ff0cc324
MePEMEHHOT 0 TOKa, IMHUH dJIeKTponepeaay
DKOJIOrMYeCcKrue PUCKH MPH IPOU3BOICTBE
20 SHCKTPOBHCPFHI/I?KYJIBT;;E{ I/II():HOJ'II)?,OBaHI/ISI brbmmorexa LIOK
_ https://m.edsoo.ru/ffOccfe0
AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU
MexaHu4ecKke BOJIHBI, yCIOBHS
21 pacnpoctpanenus. Ilepuon. CxopocTts bu6motexa [IOK
pacnpoCcTpaHEHHUs U JJIMHA BOJTHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunble U IPOAOIbHBIE BOJIHBI
29 3Byk. CKOpOCTb 3ByKa. | pOMKOCTh 3ByKa. bubmmorexa [JOK
BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DNeKTpOMarHuTHbIE BOJHBI, UX CBOWCTBA U bu6motexa [IOK
ckopocTb. [lIkana 371€KTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
24 [IpuHIMITBI pagOCBA3U U TEJIEBUICHUS. bu6moreka IIOK
PazButne cpencts cBs3u. Paanonokanus https://m.edsoo.ru/ffOccfeQ
25 KonTtponwsnas pabora «Konebanust u BOJHBI»
26 [IpsimonuHelHOe pacpoCTpaHEHUE CBETa B bu6mmotexa LIOK
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OIHOPOIHOM cpene. ToueuHblil UCTOUHUK
ceeta. Jlyu cBera

https://m.edsoo.ru/ff0cd350

OtpakeHne cBera. 3aKOHBI OTPAXKEHUS

bu6moreka [JOK

27 cgeta. [locTpoenne n3o0paxxeHUH B MIOCKOM
P P https://m.edsoo.ru/ff0cd4e0
3epkaiie
[Ipenomnenue ceeta. [losiHOE BHYTpEHHEE
28 P 1 . TP bubmmoreka IJOK
oTrpaxenue. [IpenensHbId yro moiaHoro
P pex T https://m.edsoo.ru/ffOcd 76
BHYTPEHHETO OTpaKEHUs
29 JlabopaTopHas pabora «3mepenue
MoKa3aTess MPeJIOMIIEHHUS CTEKIIa
JIunzel. [TocTpoeHne n300pakeHuil B TUH3E.
30 Do a To ; ol 3 IS)’ eI eHUE buomorexa [TOK
MyJia TOHKOW JTMH3bI. YBEIMYCHI
pMY https://m.edsoo.ru/ffOcddle
JIMH3bI
31 JlabopatopHas pabota «MccinenoBanue
CBOMCTB M300pa)KEHUN B JIMH3AX»
Hucnepcus ceera. CI0XKHBIN cocTaB 6€moro
32 ceta. L{Ber. JlabopaTopHas pabora
«Habmonenue qucnepcuu cBeTa
33 Wntepdepennuns creta. Judpakuus crera. bu6moreka LIOK
JudpakunonHas penérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubmmorexa [JOK
[MTonsipuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTtuyeckue npruOOpsI U YCTPOHCTBA U bubmmoreka [JOK
yCIIOBUS UX 0€30I1aCHOI0 IPUMEH EHUS https://m.edsoo.ru/ff0ccfe0
I'panuisl TPUMEHUMOCTH KJIaCCUUYECKOU
36 MexaHuKH. [locTynaThl crienuanbHOW TEOPUH bubmorexa [OK
' 4 . P https://m.edsoo.ru/ff0cf862
OTHOCHUTEIHHOCTH
37 OTHOCHUTENIBHOCTH OJTHOBPEMEHHOCTH. bu6motexa [IOK
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BaMeI[JIeHI/Ie BPEMCHHU U COKpAlICHUEC TJIMHbBI

https://m.edsoo.ru/ffOcfa4?2

OHEeprusi U UMITYJIbC PEIATUBUCTCKON

bu6mmoreka [JOK

38 ac . CBs13b Macchl ¢ 3HEepruen’
HACTHUBL LBASH MACCH! € SHEPTHEH 1 https://m.edsoo.ru/ffOcfc68
HMITYJIbCOM. DHEPrus MOKOs
39 Kontponbhas pabora «Ontika. OCHOBBI
CHelNaJIbHOU TEOPUHU OTHOCUTEIIbHOCTHY
40 ®otonsl. Popmyina [lnanka. DHeprus u bu6motexa [IOK
UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpeiTUE U UccaenoBanue GoToddexra. bubmmorexa [JOK
Omprte A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl hoTodPdexTa. YpaBHECHHE
42 BH“HmTeI(EHa ﬁq()bomaq)ql))ema «Kpacnas bubmnorexa [OK
g FCRP https://m.edsoo.ru/ff0d015e
rpanuia» ¢potodddexra
43 Hasnenue ceeta. Onbite [1. H. JIeGenena. bubmmorexa [JOK
XUMHUYECKOE TEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4YecKkre yCTpOUCTBA U IPAKTUYECKOE
44 puMeHeHue: GoTodaeMeHT, GOTOAATIUK brbmmorexa [OK
p | ’ A ’ https://m.edsoo.ru/ff0ccfe0
CoJIHEeYHasi baTapest, CBETOIUO
45 Pemenne 3a1a4q mo teme «2eMEHTHI bubmmoreka IJOK
KBAHTOBON ONTHUKH» https://m.edsoo.ru/ff0d0302
Mopens atoma Tomcona. OnbITH
46 p A o bu6mmoreka [JOK
C3CPROPAE O PACCEATHIO AHACTHL. https://m.edsoo.ru/ff0d091a
IInanerapHas monens aroma
bu6moreka [IOK
47 [Tocrynatel bopa
Y P https://m.edsoo.ru/ff0d0Oafa
W3nydenwue u noryiomnieHue GOTOHOB MPU
48 Y wenne ¢ P Bu6mmoreka [JOK

IepexoJie aToMa ¢ OJTHOr0 YPOBHSI SHEPTUU
Ha Ipyrou. Buasl ciektpos

https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

BosnoBrele cBoricTBa yactull. BosHEI e
Bbpovins. KoprnyckyisipHO-BOJIHOBOW

bu6moreka [JOK

49 nyanu3M. CHOHTaHHOE U BBIHYXIEHHOE https://m.edsoo.ru/ff0d0ca8
M3ITy4CHHE
OTkphITHE PaA0aKTUBHOCTH. OMBITHI

50 Pe3el;(bop)1§ IO OTPENEJICHUIO0 COCTaBa buomorexa [JOK

https://m.edsoo.ru/ff0d0fd2
PaIMOaKTHBHOTO U3ITYYCHUS
CaowucTBa anbda-, 6era-, raMMa-U3IydeHHUs.
51 BinusiHue paamoakTHBHOCTH Ha )KUBBIE bubmorexa HOK
https://m.edsoo.ru/ffOccfeQ
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA. M30TOMBI.

59 Anbda-pacnaj. DICKTPOHHBIN U bu6motexa [IOK
MMO3UTPOHHBIN OeTa-pacrna. ['amma- https://m.edsoo.ru/ff0d1162
W3Iy4YeHHE
DHeprusi CBsI3M HYKJIOHOB B siipe. SepHbie

53 peakmuu. SAnepasid peaktop. [Ipodnemst, bu6moTteka [IOK
IEPCIEKTUBBI, SKOJIOTMYECKUE ACTIEKTHI https://m.edsoo.ru/ff0d1356
SIEPHOW PHEPTETUKHU
DneMeHTapHbIe YacTHIIbI. OTKPBITHE
no3uTpoHa. MeToabl HAOIIOAEHUS U

54 perucTpaluy 3J1eMeHTapHbIX YaCTHUIL. bu6moTtexa [IOK
Kpyrasiii cton «®yHaaMeHTalbHbIE https://m.edsoo.ru/ff0d0e38
B3auMoiencTBH. EqUHCTBO Qu3nuecKon’

KapTUHBI MUPA»
Bun 3B€znnoro neba. Co3Be3nusi, sspkue

55 3BE3/1bl, IIJIAHETHI, UX BUIMMOE JIBHKEHHUE. bubmorexa HOK

https://m.edsoo.ru/ff0d1356
CosHeyHas cucreMa
56 Connne. ConHeyHas akTUBHOCTh. ICTOUHMK bubmmorexa [JOK
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suepruu CoJHIIa U 3BE3]]

https://m.edsoo.ru/ff0d1356

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKHU.
3BE3bI TIIABHOM MOCIEI0BATECIBHOCTH.

bu6moreka [JOK

57 Buyrpennee ctpoenue 38€31. CoBpeMeHHBIS httos://m.edsoo.ru/Ff0d1356
MIPENICTABJICHHS O TIPOUCXOXKICHUH U
sBosronru CoJTHIIA U 3BE3]]
Mneunsid [1yTs — Hama [anakTuka.
58 Ilonoxenune u npukenre CoNHIA B bu6moreka [IOK
lNanakTuke. 'anaktuku. Y€pHbIE NBIPHI B https://m.edsoo.ru/ff0d1356
Spax TalaKTHK
Bcenennas. Paz6oeranue ranaktuk. Teopus
59 Bomnwmioro B3peiBa. PemmukToBoe 1/13J1yqelz-me. bubmmorexa [OK
https://m.edsoo.ru/ff0d1356
MeTtaranakTuka
bu6moreka [JOK
60 Hepemiennsie mpo0IeMbl aCTPOHOMUHU httos://m.edsoo.ru/Ff0d1356
61 KontponbHas paboTa «2neMeHThI
ACTPOHOMHH M aCTPODUZUKI
Oo6o6maromuit ypok. Ponb ¢usuku u
62 ACTPOHOMMH B SKOHOMHYECKOM, bu6moreka [JOK
TEXHOJIOTMYECKOM, COIMAaIbHOM M STHIECKOM https://m.edsoo.ru/ff0d1356
cdepax AesTeIbHOCTH YeIOBEKa
O6o0maromuii ypok. Poas u Mmecto hu3uku
63 u aCT;)J(l)HOI\]:IIII/II/I By IC)OBpeMeHHOﬁ Hayq(lii)oﬁ Bubmmorexa LIOK
https://m.edsoo.ru/ff0d1356
KapTHHE MU pa
O6o06maromuii ypok. Posb ¢pusnaeckoit
64 TEOpUH B q)opMIZII:OBaHHH n(p})eJJCTaBneHHﬁ 0 bubmmorexa [IOK
. https://m.edsoo.ru/ff0d1356
(hbU3HYECKO KapTHHE MUPA
65 O6o06maromuit ypok. Mecro ¢puznueckoi bubmmorexa [JOK
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KapTHHBI MHpa B O0IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEJCTAaBICHUHN O

npupose

https://m.edsoo.ru/ff0d1356

66 PesepBHbIli ypok. MarHuTHOE 1oJI€E. 1 bubmmorexa [JOK
DneKTpOMarHuTHas MHIYKIUS https://m.edsoo.ru/ff0d1356
67 Pe3epBHbIii ypok. Ontuka. OCHOBBI 1 bu6moreka LIOK
CIEeLMaIbHOU TEOPUH OTHOCUTEIIBHOCTH https://m.edsoo.ru/ff0d1356
68 Pesepueiit ypok. KBanToBas usuka. 1 bubmmorexa [JOK
DeMEeHThI ACTPOHOMHUH U aCTPO(PHU3UKH https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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YEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O IPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAUJIBI JIVIAA YYEHUKA

1. T'.4. Msxumes, b. b. byxosnes, H.H. Corckunit ®u3uka 10 k1. dusnka
10 xmacc. ba3oBelii 1 yriryOsieHHBINH YpoBeHb. Y 4eOHUK. MOCKBa.
[Tpocsemienue, 2022 .

2. I'.fl. Mskumies, b.b. byxosiies, B.M. Uapyrun ®usuka 11 knacc.
ba3oBblii 1 yriay0neHHbIM ypoBeHb. YueOHuk. Mocksa. [IpocBerienue.
2022 1.

3. A.IL PemvmkeBud. COopHuK 3ama4 1o ¢usuke. Mocksa, J[poda, 2005 -
2019 .

4. Coopuuk 3anad no ¢usuke a1 9 — 11 xknacco. CocraButens [.H.
CrenanoBa. M.: «IIpocsemienue», 1996 r.

5. 3ananus oOpa3oBatenbHOro nopraina Pemry EI'D

METOANYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. T'.4. Msxumes, b. b. byxosues, H.H. Corcknit ®u3uka 10 k1. dusnka
10 xnacc. ba3oBslit u yriyOsieHHbIN ypoBeHb. YueOHUK. MOCKBa.
ITpocsemienue, 2022

2. I'.A. Msakuues, b.b. Byxosues, B.M. Uapyrun ®usuka 11 knacc.
ba3oBblii U yriyOsieHHbIN ypoBeHb. Y ueOHUK. MockBa. [Ipocsenienue.
2022

3. A.IL PeimkeBuu. CoopHUK 3a1a4 1o ¢usuke. Mockga, JIpoda, 2005 -
2019 r.

4, Coopnuk 3aaa4d no ¢pusuke 111 9 — 11 kmaccos. CocraButens ['.H.
CremanoBa. M.: «IIpocsemienune», 1996 r.

5. I0.A. Caypos. ®usuka. [loypounsie pazpadotku. 10 kiacc. [Tocobue mis
o01ieo0pazoBarenbHbIX opranuzanuid. Mocksa. [Ipocsemenue. 2015

6. FO.A. Caypos. ®usuka. [loypounsie pazpadorku. 11 kinacc. [locobue ais
o0uieo0pa3oBaTeIbHBIX Opranu3annii. bazoBblil 1 yriyOneHHbIN
ypoBeHb. Mockga. [Ipocsemienue. 2017 1.
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COOpHUK TECTOBBIX 3aJJaHUN JIJIS1 TEMATUUYECKOTO U UTOTOBOI'O KOHTPOJIS.
®usuka 10 knace. M.: «MuaTennext-Lentpy», 2004 r.

C.M. Annpromieukun, A.C. Cnyxaesckuii. Pusuka. «kKoHCTpyKTOp»
CaMOCTOSITETIbHBIX U KOHTPOJbHBIX padoT. 10 — 11 kiacchl.

[Tocobue ans yuutener. M.: IIpocBemenne, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

HNuTtepHer-pecypcsl

1.

Xusas dusnka: odOyuaromas mporpamma, http://www.int-
edu.ru/soft/fiz.html

Ypoku pU3UKHU ¢ UCTIOTB30BAHUEM

Wurepuera. http://www.phizinter.chat.ru/
®dusuka.ru. http://www.fizika.ru/
dusmka: Ko/uieKIus onbIToB. Nitp://experiment.edu.ru/

duzuka: QJICKTPOHHAA KOJUICKIINA

ombIiToB. http://www.school.edu.ru/projects/physicexp
Karasor ccbutok Ha pecypcebl o pusuke http://www.ivanovo.ac.ru/phys

becniathbie o0yyaroriye nporpaMmal O

¢dusuke http://www.history.ru/freeph.htm

JIaGopatopHbie paboThl o Gu3uke. BupryanbHbie 1abopaTopHbie
pabotsl. http://phdep.ifmo.ru

Anumarnus (U3NYECKUX MPOLIECCOB

obowscHenusMu. http://physics.nad.ru

10. ®dusnueckas sunukiaoneaus http://www.elmagn.chalmers.se/%?7eigor
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