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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpeAHEro oO0Iiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIOKEHUH M TpeOOBaHMIl K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHON Tporpammsel, mpeacTaBieHHBIXx B DPI'OC COO, a Takke ¢ ydérom
denepanpHOl pabouell mporpaMmbl BOCIHTAHWS ¥ KOHICHIIUU TPENOJaBaHUsl y4eOHOTO
npeamera «®Puszuka» B o0pa3oBaTelIbHBIX opraHu3anusax Poccuiickoit  Depepanuu,
pealIn3yIONMX OCHOBHBIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Copnepxanue nporpamMMbl 1o (U3UKE HAIpPaBIE€HO HAa (OPMHPOBAHUE €CTECTBEHHO-
Hay4YHOU KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOydyeHHH uX (GU3MKe Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIILHOCTHOTO 1oaxoa. [Iporpamma no ¢pu3nuke COOTBETCTBYET
tpeboBanusM ®PI'OC COO k miIaHUPYEeMbIM JMYHOCTHBIM, IPEAMETHBIM U METalpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKXKe YYHTHIBAET HEOOXOAMMOCTH peaU3allid MEXIPEAMETHBIX
CBsi3el (DM3MKM C €CTECTBEHHO-HAayYHBIMH Y4YeOHBIMH TpeaMeramu. B Hell ompenenstorcs
OCHOBHBIE LIeJIM M3y4eHUs (U3UMKU HAa YPOBHE CpEIHEro ooiuero odpa3zoBaHUs, IUITAHUpPYEMbIe
pe3yabTaThl OCBOCHMS Kypca (DU3MKHM: JIMYHOCTHBIC, METallpeJMETHble, INpeaAMeTHbe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (husmKe BKIIOYAECT:

* [UTAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (HU3UMKH Ha 0a30BOM YpOBHE, B TOM YHCIIE
MPEAMETHBIC PE3YIBTATHI 110 TOJaM 00yUCHUS;

¢ COACPIKAHUC yqe6H0r0 npeamMceTa «®Du3ukay 1o rojgam 06y‘leHI/IH.

®dusmka Kak Hayka 0 HauboJiee OOIIMX 3aKOHAX MPUPO/IbI, BBICTYIIAs B KayeCTBE y4eOHOIo
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAaHUI 00 OKpY’KaloIleM MUpE.
HIkonbHBI Kypc (QHU3UKH — CHUCTEMOOOpA3yIOIIMH I €CTeCTBEHHO-HAayYHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U ABJICHUH, U3y4aeMBbIX
XUMHEeH, Ouonoruen, gusnmdeckoil reorpadpueil u acrponomueil. McnonapzoBaHue u akTHUBHOE
NpUMEeHEeHHe (U3NYECKUX 3HaHWM ONpeienseT XapakTep W pa3BUTHE pPa3HOOOpPa3HbIX
TEXHOJIOTUI B cdepe SHEpreTUKH, TPaHCIOpPTa, OCBOCHHMS KOCMOCA, IMOJYYEHHS HOBBIX
MaTepHalioB C 3aJJaHHBIMM CBOMCTBAMHU M JIpyrux. M3yueHune pu3uku BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHOHAYUYHOW KapTHHBI MUpa 00ydaroumxcs, B GOPMUPOBAHUE YMEHUN
MIPUMEHSTh HayUHbIM METO/1 T03HAHUS IPU BBIIOJHEHUH UMHU YYEOHBIX HCCIIEI0BaHUM.

B ocHoOBy kypca ¢u3uku 711 ypOBHS cpeHero o0iero o0pa3oBaHusl MOJIO0XKEH Psl UACH,
KOTOPBIE MO’KHO PacCMaTpPUBATh KaK MPUHIIMIIEI €TI0 TIOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEHM KypcC SIBISETCS JJOTUYECKHU 3aBEPUIEHHBIM, OH
COJZIEpKUT MaTepuall U3 BCEX Pa3leNioB (DM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOU, TaK U
COBpEMEHHOM (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuan Kypca pU3uku o0beTMHEH BOKPYT
¢usznueckux Tteopuil. BenymuMm B Kypce sBusieTrcss (GOpMUPOBAHHE MPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BELIECTBE U MOJIE.

Hoes cymaHumapusayuu. Eé pcam3anusa NpCArojaaracT UCIOJIb30BAHUC I'YMAaHHUTApPHOTO
IIOTCHIMaia (I)PI3I/I‘ICCKOI>'I HAayYKH, OCMBICJICHUC CBA3U PAa3BUTUA (I)I/IBI/IKI/I C pa3sBUTUEM 06II_ICCTB8.,
a TaK’KC C MUPOBO33PCHUCCKMMHU, HPABCTBCHHBIMU U 5KOJIOTHYCCKUMU Hp06HeMaMI/I.

Hoes npuknaonou nanpasnennocmu. Kypc GU3UKu npeamnonaraeT 3HakOMCTBO C ITMPOKHM
KPYTOM TEXHUYECKUX U TEXHOJOTUUECKUX MPHIOKEHUN N3YICHHBIX TEOPUN U 3aKOHOB.



Hoesn IKonocuzayuu  peain3dyCrcsa IMOCpCACTBOM BBCIACHUA JJICMCHTOB COACPIKAHUA,
MOCBSIIEHHBIX YKOJIOTHYSCKUM npo6neMaM COBpPEMEHHOCTH, KOTOPLIC CBsA3aHBI C PA3BUTUCM
TCXHUKHU U TCXHOJ’IOFHfI, a TaKXKe O6CY)K,Z[CHI/I5[ HpO6J’I€M PadrOHAJIbHOI'O IMIPHUPOJOIIOJIb30BAHUA U
9KOJIOTHYCCKOM 0€30IaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (pU3MKKM Ha YpOBHE CpeIHEro oomiero oOpa3oBaHUs
ABISIOTCS (u3ndeckue Teopuu ((popMuUpOBaHME TNPEACTABICHUN O CTPYKType HOCTPOCHHS
¢busnueckoil Teopun, ponu (HyHIAMEHTATHHBIX 3aKOHOB W TPHUHIUIIOB B COBPEMEHHBIX
NPEACTABICHUAX O HPUPOJE, 'PAHHULAX MPUMEHUMOCTH TEOPHH, sl ONHMCAHHA ECTeCTBEHHO-
Hay4HBIX SIBJICHUH U IIPOLIECCOB).

CHUCTeMHO-IEATETbHOCTHBIN MOAX0 B Kypce (DU3UKH peann3yeTcst MPexae BCero 3a CuéT
OpraHU3alK SKCIIEPUMEHTAILHON JIeSTeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(U3MKH — 3TO HCIIOJIb30BAaHHE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIHEPUMEHTOB U
J1a0opaTOpHBIX PAbOT, KOTOphIE B MporpamMmme Mo (u3uke oObEAMHEHBI B OOIIMK CITMCOK
YUCHHUYECKUX MPAKTUYECKUX paboT. BeijeneHrne B yka3aHHOM IEpevHEe JIaOOpaTOpHBIX padoT,
MPOBOJIUMBIX JJIi KOHTPOJISI M OICHKH, OCYIIECTBISETCS Yy4YaCTHUKaMU 00pa30BaTEIbHOTO
mporecca UCXo/Isl U3 OCOOCHHOCTEH IUJIAHMPOBAHUSI M OCHAIICHUs KaOuHeTa ¢usuku. [Ipu sToM
o0ecrieunBaeTcsl OBJIAJCHHE OOYYAIONMMHCS YMEHHSIMH TPOBOJUTH KOCBEHHBIC W3MEPECHHS,
WCCIICIOBAHMSI 3aBUCUMOCTEH (M3NYECKUX BEIMYMH W IIOCTAHOBKY OIIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

bonbiioe BHUMaHUE yenseTcs PEIICHUI0 pacYETHBIX M KA4eCTBEHHBIX 3a1ad. [Ipu sTom
JUIS pacyE€THBIX 3a]1a4 MPUOPUTETOM SIBIISIOTCA 3a7auu C SIBHO 3aJIaHHOM (PM3MUECKOIl MOJETBIO,
MO3BOJISIOIINE IPUMEHSTh H3YUYCHHbBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjelia Kypca,
TaK W MHTETPUPYS 3HAHUS U3 Pa3HbIX pasnenoB. s KauecTBEHHBIX 3a7ad MPUOPUTETOM
SBIISIIOTCA  3a7laHUsl Ha OOBACHEHHE TMPOTEKaHWs (U3MYECKUX SBICHUH W TIPOILIECCOB B
OKpYy’Karomiel >Ku3HM, TpeOyromue BbIOOpa  (HU3WMYECKONM  MOJeNu Uil  CUTyalluu
MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu PI'OC COO k MarepuasbHOTEXHHUUECKOMY
oOecrnieueHn0 y4eOHOro mporecca 0a30BbIi ypoBeHb Kypca (M3MKUM Ha YPOBHE CpPETHEro
o0uiero o0pa3oBaHMsl TOJKEH M3Yy4aThCsl B YCIOBHUSAX MPEIMETHOrO KaOuMHeTa (U3MKU WIH B
YCIIOBUSIX UHTETPUPOBAHHOIO KaOMHETa MpPEeAMETOB €CTECTBEHHO-HAyYyHOro 1MkKiIa. B kaOunere
(bU3MKN JOIKHO OBITH HEOOXO0JMMOE Tab0paTOpHOE 000PYI0BAaHUE JUIsl BHITOIHEHUS YKa3aHHBIX
B TIporpaMme 10 (U3MKEe YYEHHYECKMX MPaKTHUECKUX paboT U JIEMOHCTPALMOHHOE
obopynoBaHue.

HemMoHcTpanioHHOe 00opynoBanue (GOPMHUPYETCS B COOTBETCTBHM C TPUHIIUIIOM
MHUHHUMAaIbHOU JOCTAaTOYHOCTHU U oOecrieunBaeT IMOCTAHOBKY IEPCUUCICHHBIX B IIpOorpaMmeE I10
(bU3MKe KITIOYEBBIX JEMOHCTpAIlMUA IJIsi MCCIEOBAHUS HM3y4aeMbIX SIBICHUM M TIPOIIECCOB,
OMITMPUYCCKUX U q)YH)IaMeHTaJ'IBHBIX 3aKOHOB, UX TEXHUYCCKUX HpHMeHeHHfI.

JlaboparopHoe 000OpyAOBaHHME AJISl YUYEHMUECKHUX IMPAKTUYECKUX paboT ¢dopMupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOECreunBaeTcsi B pacué€re OJHOrO0 KOMIUJIEKTa Ha ABYX
oOyuatomuxcs. Temarnyeckue KOMIUIEKTHI J1abopaTOpHOro OOOpPYAOBAHUS JOJKHBI OBITH
MTOCTPOEHBI Ha KOMILJIEKCHOM HCIOJb30BaHUU aHAJIOrOBBIX M LU(POBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BUJI€ IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU LEJIIMH U3Y4YeHUS PU3UKU B 001IEM 00pa30BaAHUU SBISIOTCS:

* popmupoBaHue wWHTEpeca €W CTPEMJICHUS OOy4YalOIMMUXCA K HAYYHOMY HW3YYEHUIO
MIPUPO/IBI, PA3BUTHE UX UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



* pa3BUTHE TIPEACTABICHUH O HAyYHOM METOAe TMO3HaHHMA U  (popMupoBaHHE
HCCIIEA0BATENBCKOIO OTHOUIEHUS K OKPY/KAIOIIUM SIBJICHUSIM;

* (hopMHpOBaHKE HAYYHOI'O MHPOBO33PEHHS KaK pe3yjbTaTa U3Y4YE€HHS OCHOB CTPOCHUS
MaTepud U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

* (hopMHpoBaHHEe YMEHUN OOBSACHATH SIBJICHUS C MCIIOJIB30BAHHEM (PU3NYECKUX 3HAHUI U
Hay4HbIX JI0Ka3aTEIbCTB;

* (hopMUpPOBaHHE TPEICTABICHUH O PO (U3UKU Ui Pa3BUTHs JAPYIHX €CTECTBEHHBIX
HayK, TECXHUKU U TEXHOJIOTUH.

Joctuxenne 3>TUX Lened oOecreurnBaeTcsl pelIeHHeM CIEAYIOUMX 3a7ad B Ipolecce
M3y4eHHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o0uiero o0pa3oBaHus:
* IpHOOpeTeHNEe CUCTEMbl 3HaHWM 00 00X (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAs] MEXAHUKY, MOJEKYJSPHYIO (PU3HKY, JEKTPOJMHAMHKY, KBAHTOBYIO
(bU3HKY U 3TIEMEHTHI aCTPOPU3UKH;

* hopMHupoBaHHE yMEHUW TNPUMEHSATH TEOPETHUYECKHE 3HAHUS [UIsi  OOBSCHEHHS
(bU3MYECKUX SBJICHHH B TPUPOAEC W JUI TNPUHATHS TPAKTUYECKHX pEUICHUH B
MMOBCEIHEBHOM JKU3HH;

* OCBOCHHE CIIOCOOOB pPEIICHUS Pa3IMUHBIX 33/1a4 C SBHO 3aJJaHHON (PU3UIECKON MOJIEIbIO,
3a/a4, [OJpPa3yMEBAIOUIMX CaMOCTOSITEIbHOE  cO3/laHue  (U3MYECKOM  MOAenH,
aJICKBAaTHOW YCJIOBHUAM 33/1a4U;

¢ IOHUMAaHHC (I)I/ISI/I‘IGCKI/IX OCHOB M IIPHUHIOMUIIOB JEUCTBUS TEXHUUYECKHX YCTpOﬁCTB u
TEXHOJIOTHYCCKUX IIPOLECCCOB, UX BIIMAHUS HA OKPYIKAIOLIYIO CPEAY,

* OBJIQJICHUE METOJaMHU CaMOCTOSTEIbHOTO TUIAHUPOBAHUS W TMPOBEICHUSA (U3HUECKUX
AKCIIEPUMEHTOB, aHaJIN3a U MHTEepIpeTalud HHPOpPMAIINH, ONIpeIeTICHHs JOCTOBEPHOCTH
MIOJIyYEHHOTO pe3yJIbTarTa;

* CO3JlaHME YCIIOBUHM IS Pa3BUTHS YMEHUN NPOEKTHO-HCCIENOBATENbCKOM, TBOPYECKOM
JEATEIIbHOCTH.

Ha u3yuenue ¢usuku (6a30BbIi ypOBEHb) HAa YPOBHE CpeIHEro oOIIero oOpa3oBaHUS
otBoauTcs 136 gacos: B 10 kmacce — 68 vacoB (2 yaca B Heneno), B 11 kimacce — 68 gacoB (2
yaca B HEJIEJIO).

[Tpennaraemslii B mporpaMme o ¢pu3MKe nepedeHb J1abopaTOPHBIX U MPAKTHUECKUX paboT
SBIISICTCS PEKOMEHJIOBAHHBIM, YUUTENb JeJIaeT BBIOOp MpOBEeAEHUs JIa0OpaTOpHBIX paboT H
OIBITOB C Y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00Yy4aroLIXCsl.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O NIO3HAHUS

®dusnka — Hayka o npupoze. Hayunsie MeTObI IO3HAHUSA OKpYKarolero mupa. Pois
SKCIIEPUMEHTA U TEOPHUH B MPOLIeCcCe MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (DU3HKE.

MonenvpoBanue gundeckux siBieHU u npoueccoB. Hayunbie runoressl. dusnueckue
3aKOHBI ¥ TeOpUH. I'paHuIIbl MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Poie m mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAy4YHOH KapTHHBI MHpa, B
[IPAKTUYECKOU IEATEIbHOCTH JIFOICH.



Jlemoncmpayuu

Amnanorosbsle 1 IU(GPOBBIE U3MEPUTENLHBIE IPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamurka

Mexannuyeckoe aBkeHHE. OTHOCHTEIBHOCTh MEXaHW4ecKoro BikeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, cKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTb) U YCKOPEHHE
MaTepUabHOW TOYKH, UX MPOEKLMU HA OCH CUCTEMbI KoopauHAT. ClokeHUe NepeMeleHUH U
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOIHHENHHOE BIKeHuE. [ paduku 3aBucumMoctu
KOOpJMHAT, CKOPOCTH, YCKOPEHMS, IMyTH H NepeMEIIeHHs] MaTepUATIbHON TOUKHU
OT BPEMEHHU.

CBoOoaHOE MmajieHue. Y CKOpeHUue CBOOOIHOTO MaCHUS.

KpHBOJ'IHHCﬁHOC JABHMOXXCHUC. I[BI/I)KGHI/IG MaTepHaﬂbHOﬁ TOYKH II0 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOAYJIK CKOPOCTBIO. YraoBas CKOpPOCTb, JIMHEMHas CKOPOCTbh. Hepﬂoz[ n
qaCToTa 06paH_IeHI/IH. HeHTpOCTpeMI/ITeHLHOG YCKOpPCHHUC.

TexHmueckne YCTpOﬁCTBa U [OPAKTHYCCKOC TMPUMCHCHHEC: CIIMAOMETpP, JIBHKCHUC
CHapsAOd0B, LHCIIHBIC 1 pCMéHHI)IC nepecaadu.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETA, WILTIOCTPALIUS KHHEMATHYECKUX XapaKTEPUCTUK IBUKEHUS.
[IpeoOpa3zoBanue NBMKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITaneHue Ten B BO3AyXE U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenune aBmxenus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

HarmpaBnenue CKOpOCTH IpU ABUKEHUU 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
N3yuenne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEIEICHUSI MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOIICHUS MEXY IIyTSIMH, IPOHJCHHBIMH TEJIOM 32
IIOCJIEI0BATEIILHBIE PABHBIEC IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUH C
Ha4yaJbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

W3ydeHue ABMKEHUS [IapUKa B BI3KOW KHUJIKOCTH.
W3ydeHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuauun otHocurenbHoCcTH [Manunes. [lepseiit 3akoH HeroToHa. MIHEpIManbHbIE CUCTEMBI
OTCcUYéTa.

Macca Tema. Cwma. [lpunnun cynepmo3urnuu cui. Btopoit 3akon HeroTona st
MaTepuabHOM TOUKHU. TpeTuii 3akoH Hpl0TOHA [1711 MateprallbHBIX TOYEK.

3akoH BceMupHoTo TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.



Tpenune. Buasl TpeHus: (Mokosi, cKoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHUs CKOJIbKEHUS U cujla TpeHus mokos. Koaddumnuent tpenus.

Cuna COIMPOTUBJICHUA ITPU ABUKCHUU TCJIa B )KUJIKOCTHU UJIN ra3c.
HOCTYHaTCJ'IBHOC W BpalllaTCJIbHOC ABUXKCHUEC a0COJIFOTHO TBép,Z[OFO TCia.

MOMEHT cuIbl OTHOCUTENIBHO OCH BpauieHus. [lmedo cunbl. YCiloBUS paBHOBECHS
TBEPIOTO TeA.

TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHUWE: IOIIIMIHUKY, JBHUKECHUE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPLIMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIIUX TEJ.

Bropoii 3akon HeroTona.

HN3zmepenue cu.

CrnosxeHue cuil.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT JeopMaIiu.
HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.
CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.
VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yuenue aBmxeHust Opycka o HaKJIOHHOW MJIIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B MPYXUHE W PE3NHOBOM
obpasue, OT ux 1edopMaluu.

HccenoBanue yCIIOBUH paBHOBECHS TBEPIOTO TeJa, HMEIOIIETO OCh BPAIICHHS.

Tema 3. 3akonwl coxpanenus 6 Mexanuke

HNmnynsc MaTepuanbHON TOUKH (Tea), CUCTEMBbl MaTepUaIbHBIX TOYEK.
NMrTynibe CHITBI 1 I3MEHEHHE UMITYJIbCA Tella. 3aKOH COXPAHCHUS UMITYJIbCA.
PeakTuBHOE ABHKEHUE.

Pabota cuibl. MOIIHOCTE CHJTBI.

Kunernyeckas sHeprus MarepuaibHOM TOoukH. Teopema 00 HM3MEHEHMM KHHETUYECKOU
JHEPIHUH.

[TorennuanbHas sHeprus. [loTeHmanpHas sHeprus ynpyro aeopMupoBaHHON IPYKUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

HOTGHHH&HBHBI@ 1N HENIOTCHIHAJIBHBIC CHUJIBI. CBi13p pa6OTBI HCIMOTCHIMAJIBHBIX CHII C
H3MEHEHHEM MEXaHHMYSCKOM OHEPIUU CUCTCMEI TCII.

3aKOH COXpaHEHHS] MEXaHUYECKON YHEPTHH.
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHHE: BOAOMET, KONEp, NMPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.



PeakTuBHOE IBHKEHUE.
[Tepexox moTeHIMATBFHON SHEPTUN B KHHETUYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydeHrne aOCOMIOTHO HEYNPYroro yjaapa ¢ IOMOIIBI0 JBYX OJWHAKOBBIX HHTSHBIX
MAasITHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI C M3MEHEHHMEM MEXaHMUYECKON SHEpruu Teja Ha
MIpUMepe PACTSKEHHS PE3UHOBOT'O XKI'yTa.

Pa3zgea 3. MoJjiekyJsipHasi (pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Octogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX ONBITHOE 0OOCHOBAHHUE.
BbpoynoBckoe nBmwkenue. uddy3us. Xapakrep IBIKEHUS W B3aUMOJCHCTBHS YaCTHII
BeulecTBa. MoJenu CTPOEHUsl ra3oB, >KUJIKOCTEM M TBEPABIX Tel U OOBSICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATHUX Mozenel. Macca u pazMmepbl moisiekyn. KonudecTBo BemiecTna.
[TocTostnuas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYISIPHOKMHETHYECKONH TEOpHUH
UIcATbHOTO Ta3za. AOCONIOTHAas TeMIeparypa Kak Mepa CpeaHEH KUHETHYECKOH DSHepruu
TEIUIOBOro ABMKEeHUs yacTull rasza. [llkana remneparyp KensBruna. ['a30BbIe 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon JlanproHa. M3omporiecchl B U1€aJbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYeCTBOM BeliecTBa. ['paduueckoe mpeacTaBlieHHE H30MPOLIECCOB: H30TepMa, H30X0pa,
n3obapa.

TexHUYECKHE YCTPONUCTBA U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnBITHI, TOKa3bIBAIOIIUE JHUCKPETHOE CTPOEHHE BelecTBa, ¢ororpaduu MONEKYIN
OPraHNUYeCKUX COCTUHEHUH.

OnbIThl 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mogpens oneita IlTepHa.

OnBITH, TOKA3bIBAIOIIUE CYIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHSI.
Mozens, HIUTIOCTPUPYIOLIAs IPUPOY AaBICHUS I'a3a HA CTEHKU COCY/Ia.

OnbITHl, HIUTIOCTPUPYIOLINE YPAaBHEHHE COCTOSIHUS HI€TBHOTO ra3a, U30IpOLECCH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Ompenenenne Macchl BO3yXa B KIACCHOM KOMHAT€ Ha OCHOBE HW3MEpEHUU o0BhEMa
KOMHATBHI, JaBJICHUS U TEMIEPATYpbl BO3/lyXa B HEMl.

HccrnenoBanne 3aBUCHMOCTHU MCXKAY napaMeTpaMu COCTOAHUA Ppa3pCKCHHOT'O rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cucteMa. BHYTpeHHSs SHEpPrusi TEPMOJMHAMHYECKOW CHCTEMBI U
criocoObl e€ u3MeHeHus. KonuuecTBo TemnoTsl U paboTa. BHyTpeHHsIsI HEprUsl 0JJHOATOMHOTO
HJIealbHOro ra3a. Buasl Teruonepeaadn: TEIIONPOBOIHOCTb, KOHBEKIUS, U3IIydCHUE. Y IeIbHas
TEIUI0EMKOCTB BellecTBa. KoMuecTBO TEIIOTHI TPH TEIIoNepeaye.



[Tonsstue 00 anmmabatHOM mpouecce. IlepBblii 3akOH TepMoaMHAMMKH. lIpumeHeHue
MIEPBOTO 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoannamMuku. HeoOpaTuMOCTh MPO1IECCOB B MPUPOJIE.

Tennoble Mammubl. [TpuHIUTBL AeHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBanus sHepruu B
TeroBbIX MamuHax. Koaddumuent nmonesnoro aeicTBus TerioBoi mamuHbl. [{ukin KapHo u
ero K03 PUIMEHT MOJIE3HOTO ACUCTBUS. DKOJIOTUUYECKHE TPOOIEMbI TEINIO3HEPTETUKH.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHHWE: JBUIATellb BHYTPEHHETO
CropaHus, ObITOBON XOJOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3MeHeHrne BHYTPEHHEW SHEPIHHM Tejla INPH COBEPIICHHM pPAaOOTHI: BBUIET MHPOOKH W3
OYTBUIKM TIOJ JCHCTBHEM CXKATOrO BO3JyXa, HarpeBaHue 3(upa B JaTyYHHOU TPyOKe MyTEM
TpeHus1 (BUICOIEMOHCTpAIu).

H3meHeHne BHYTpEHHEH SHepruu (TeMIepaTypbl) Tea npu Terionepeaaye.
OnbIT N0 auadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).
Monenu nmapoBoi TypOUHBI, TBUTATENSI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomsi I3mepenue yaenbHOM
TEILIOEMKOCTH.

Tema 3. AZpeZﬂmele cocmosanusn eeuiecmaea. Dazoswvle nepexodbl

[TapooOpa3oBanne u KoHzaeHcanus. Vcmapenue wu  kumeHue. AOCONIOTHAS W
OTHOCHUTEIIbHAS BJIAYXHOCTH BO31yxa. HachlmeHHbid ap. Y aenpHas TEIuioTa mapooOpa3oBaHHs.
3aBHCUMOCTh TEMIIEPATyPhl KUIICHUS OT JaBICHHUS.

Tsépaoe teno. Kpucrannuueckue u amopdHblie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue xpuctamuibl. CoBpeMeHHble Marepuansl. [lnaBiaeHune W Kpuctaumzauus. Y jaenbHas
TerioTa mwiasneHus. Cyonumanus.

YPaBHeHI/Ie TEILUIOBOro OallaHca.

TexHuueckue YCTpOﬁCTBa U TIPAKTHUYCCKOC IPHUMCHCHUC. TUTIPOMETP U TICUXPOMCTP,
KaJIOpUMETp, TCXHOJIOTHH MOJIYYCHH A COBPCMCHHBIX MaTCepHraIoB, B TOM qHuCJe
HaHOMATCpHaJIOB, © HAHOTCXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenne npu NOHMKEHHOM JIaBJICHUU.

CriocoObl U3MepeHus BIAKHOCTH.

HabGnronenue HarpeBanus ¥ TUTABJICHHS KPUCTAIUTHYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopneie pabomwvr I3mepenue
OTHOCHUTEJIbHOM BJIaKHOCTH BO3/yXa.

Paszgea 4. diekTpoauHaMuKa

Tema 1. dnexkmpocmamuxa

OnekTpu3aius Tel. OJEeKTpUuueckwi 3apsia.  JlBa Bua DIEKTPUYECKHX —3apsJOB.
[IpoBOAHMKY, TUINEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3aps/ia.



B3aumonericteue 3apsnoB. 3akoH Kymona. TodeuHBIM 3I€KTpUYECKMHA  3apsi.
Onexkrpuueckoe nosie. Hanpspk€HHOCTH ayekTpudeckoro mnois. llpuHnun cynmeprnozunuu
JIEKTPUYECKUX MOJIeH. JINHUY HaNPsKEHHOCTU MIEKTPUYECKOTO MOJIS.

PaGora cun »snexrpocraruueckoro mons. [loreHuman. Pa3HOCTh  MOTEHIIMANIOB.
[IpoBOAHMKY M TUANEKTPUKH B 3JIEKTPOCTATUUECKOM Mose. JIudnekTpruieckasi IPOHULIAEMOCTb.

OnektpoéMkocTs. Konaencarop. DeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOI0 KOHAEHCAaTOopa.

TexHudyeckue yCTpOMCTBA U NPAKTUYECKOE MPUMEHEHHUE: AIJIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN
armapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

YCTpOoNCTBO U MIPUHIIMIT ACHCTBHSI SJIEKTPOMETA.
BzanmopeiicTBie HadIeKTPU30BAHHBIX TEl.
DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.
[TpoBOAHMKH B 3IIEKTPOCTATUIECKOM TOJIE.
DIIeKTpOCTaTUYECKas 3allIHTa.

JIMdIIeKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh SHCKTpOéMKOCTI/I INIOCKOI'0  KOHACHCATOpa OT IUIoaan IIJIaCTHH,
PacCTOAHUA MCKAY HUMU U III/IBJIGKTpH‘{eCKOfI IMPOHUIIACMOCTH.

3Hepr1/m 3apPsPKCHHOT'O KOHACHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomur Iamepenue
ANEKTPOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku 6 paziuunvix cpeoax

DIEKTPUUYECKHI TOK. Y CJIOBUS CYIIECTBOBAHMS 3JIEKTPUUECKOTO TOKA.
Ucroununku Toka. Cuina Toka. [TocTOSHHBIN TOK.

Hanpspkenue. 3akon Oma a1 ygacTka Ienu.

3J'I€KTpI/I‘-I€CKO€ COIMPOTHUBJICHUC. VaenpHOE COIMPOTUBJICHHUC BCIICCTBA.
HOCHGHOB&TGJ’ILHOC, napajieJibHOC, CMCIIAHHOC COCAUHCHUEC ITPOBOJAHNUKOB.

Pa6ota anexkTpuueckoro Toka. 3akoH Jxoyns—JIeHmna. MOMHOCTD 37EKTPUIECKOTO TOKa.

DNEeKTPOABMKYIIasl Cujla U BHYTPEHHEE CONPOTUBIIEHHE UCTOYHHMKA TOKa. 3akoH Oma i
IIOJIHOM (3aMKHYTOM) asieKTpruyeckoi nenu. KopoTkoe 3aMbIkaHue.

DNEKTPOHHAs MPOBOAUMOCTD TBEPIBIX METAILIOB. 3aBUCUMOCTh CONTPOTUBIICHUS] METAIIIOB
OT Temrieparypsl. CBEpXIPOBOJUMOCTb.

OneKTpUYecKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W IpHUMECHas MPOBOJUMOCTb IOJYIPOBOIHHUKOB.
CsoiicTBa p—n-niepexoa. [loaynpoBogHIKOBbIE TPHUOOPHI.

SJICKTpI/I‘IeCKI/II\/'I TOK B pacTBOpax n pacijiaBax SJICKTPOJIUTOB.

DIeKTpoNUTHYECKas AUCCOLUALINS. DIEKTPOIIHU3.
DNeKTpUYecKHil TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOATENbHBIN pa3psan. MomaHusl.
IIna3ma.



TexHnueckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHNE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
HUCTOYHUKUA TOKA, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JEKTPOOCBETHTEIbHBIE MPHOOPHI,
TEPMOMETP  CONPOTHBIICHUSA, BaKyyMHBbI  JMOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
IIOJIYTIIPOBOIHUKOBBIH 1MOJI, TaJIbBaHUKA.

Jlemoncmpayuu
W3mepenne cuitbl TOKa ¥ HaPSKCHHUS.

3aBUCHUMOCTh COIIPOTUBJIICHHA MUWIMHAPHUYCCKUX IIPOBOJHHUKOB OT [JIWHBI, IUIOIIAAX
MOMECPCUYHOI0 CCUCHUA U MaTCpHaAJIa.

CwMmenranHoe COCIMHCHUEC ITPOBOJHUKOB.

HpHMOG HU3MEPCHUC SHCKTPO,I[BI/I)KyH_Ieﬁ CHIJIBI. KOpOTKOG 3aMbIKaHUE TaJIbBAHUYCCKOI'O
OJICMCHTA U OLICHKA BHYTPCHHCT'O CONIPOTUBJICHUA.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.
[TpoBOAMMOCTH 3JIEKTPOJIUTOB.

HckpoBoii pa3psia v NpOBOAUMOCTb BO3AyXa.
OaHOCTOPOHHSIS POBOJIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomwsr U3yuenue
CMELIaHHOTO COEIMHEHUSI PE3UCTOPOB.

I/I?,MepGHI/Ie BHGKTpOIIBI/I)KYHIGﬁ CHIJIbI HCTOYHHUKA TOKa u €ro BHYTPCHHCTO
COIIPOTUBJICHHA.

HabGmonenue anexrpomnusa.
Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce OCYIIECTBIAETCS C y4ETOM
COJIEP’KATENbHBIX MEXIIPEIMETHBIX CBSI3€i C KypcaMH MaTeMaTHUKH, OWOJOTHH, XHMHUH,
reorpaduu U TEXHOJIOTHUH.

Meswcnpeomemuvie noumsamus, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAYYHOTO TO3HAHUS:
SIBJICHUE, HAy4dHbId (akT, rumoresa, Quanueckas BEIWYWHA, 3aKOH, TEOpus, HaOJIOJCHHE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3BMEPEHUE.

Mamemamuxa: pelieHHMe CUCTEMbl ypaBHEHUHM, JuHeWHas ¢QyHkuus, mnapaboa,
runep0oia, ux rpaduKu ¥ CBOWCTBA, TPUTOHOMETpUYECKUEe (DYHKIIMU: CUHYC, KOCUHYC, TAaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPbl M MX MPOEKLUHUH Ha OCU
KOOpPJUHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanndeckoe NBIKEHUE B JKUBOH mpupone, nuddysus, ocMoc, TeiooOMeH
KUBBIX OPTraHU3MOB (BHBI TEIUIONEPEIauH, TEIUIOBOE PABHOBECHE), SJICKTPUUECKUE SIBICHUS B
YKUBOU MIPHUPO/IE.

Xumus: JUCKPETHOC CTPOCHUEC BCUICCTBA, CTPOCHHUEC aTOMOB M MOJICKYJI, MOJIb BCIICCTBA,
MOJIIpHasA Macca, TEIJIOBBIC CBOMCTBaA TBépJII)IX TECII, )KI/I)IKOCTGI\/’I N Ta30B, JJICKTPUYCCKHUC
CBOICTBaA MCTAJIJIOB, DJICKTPOJIUTUYCCKAA JUCCOLMAlWA, raJIbBAaHHKA.

l'eocpaghus: BAaXXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus.: mpeoOpa3oBaHuE JBUKEHUH € MCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHHS B
TEXHHUKE, TOJIIMITHUKY, HCIIOIb30BAaHME 3aKOHA COXPAHEHMs HMMIIYJIbCa B TEXHHMKE (pakera,
BOJIOMET W Jpyrue), JABUraTreilb BHYTPEHHEro CropaHusi, MapoBas TypOuWHa, OBITOBOH
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOIYYEHHUs] COBPEMEHHBIX MaTEpUajIoB, B TOM YHUCIIE



HAaHOMAaTepUaJlOB, W  HAHOTEXHOJOTWHU,  dJEKTpOCTaTHYecKas  3alluTa,  3a3€MJICHHE
ANEKTPONpPUOOPOB, KCEPOKC, CTPYWHBI MPHUHTEP, AJIEKTPOHArpeBaTeIbHbIE MPUOOPHL,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, FAJIbBAHUKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

ITocTostHHBIE MarHuThl. B3auMOAelCTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHOe IIOJIE.
Bexrop marauTHONM MHAYKUMH. [IpyHIMI Cynepno3uluy MarHUTHBIX NOJIEH. JIMHUM MarHuTHON
nHAyKuuy. KapTuHa TuHMM MarHUTHOM MHAYKLUU TOJIS IIOCTOSIHHBIX MarHUTOB.

MarnutHoe ToJjie MPOBOAHHMKA ¢ TOKOM. KapTuHa JMHUNA MHIYKIIUM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO NMPOBOJHUKA U 3aMKHYTOTO KOJBIIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzauMoaeiicTBre MPOBOTHUKOB C TOKOM.

Cuna Ammnepa, €€ MOyJb U HAIIPaBIICHUE.

Cuna JlopeHua, €€ MoIynp M HampaBlIeHHE. JIBH)KEHUE 3apsUKEHHOW 4YacTHULBI B
OJIHOPOJHOM MarHuTHoM mosie. Pabora cuiel Jlopenna.

SIBneHne DNEKTpOMAarHUTHOM MHAYKUMU. IIOTOK BeKTOpa MarHUTHOM WHIYKLIHH.
DNeKTPOABMKYIIAs CUIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHOM uHAyKuu ®apazes.

BpreBoe QJICKTPHUUYCCKOC II0JIC. BHCKTpOI[BI/I)Ky'H_IaH CuJla HMHAYKIUHW B IPOBOJHHUKE,
ABUXXYIIECMCS ITOCTYIIATCIIBHO B OAHOPOJAHOM MAarauTHOM IIOJIC.

IIpaBuno Jlenna.

NHaykTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOIBIKYIIAs CHJIa CAMOUHTYKIIAH.
OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHHYecKne YCTPOMCTBA M MPAKTHUYECKOE TMPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMATrHUTBI, 3JIEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTUL, MHIYKIIMOHHAS [1€Yb.
Llemoncmpayuu

OmneiT OpcTena.

OTKIIOHEHNE DJIEKTPOHHOTO My4YKa MarHUTHBIM I1OJIEM.
JIHUM MHIYKIIMM MarHUTHOTO MOJIS.
B3auMmopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.
SIBieHME PNEKTPOMArHUTHOM MHIYKIIUH.

ITpaBuio Jlenna.

3aBUCHUMOCTh BHGKTpOHBH)KyHIGﬁ CUJIBI MHAYKIUU OT CKOPOCTHU H3MCHCHUA MArHUuTHOTO
IIOTOKa.

SIBrieHME CAMOMHIYKIIU Y.



Yuenuueckuii sxcnepumenm, nabopamopnvie pabomsr N3yuenue
MarHUTHOTO TOJISl KATYIIKU C TOKOM.

UccnenoBanue neWCTBUS TMOCTOSHHOTO MarHuTa Ha paMKy ¢ TOkoMm. HccnenoBanue
SABJICHUA 3JICKTpOMaFHI/ITHOﬁ WHAYKIHWH.

Pa3pean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMacHumHvle KOae0anus

Konebartenbnas cucrema. CBoOoaHble MexaHWuyeckue Kkojebanus. [apmoHuveckue
koneOanus. Ilepmon, dwacrora, ammutyna u (asza koneGanuil. [lpyXMHHBI MasTHUK.
MareMaTuueckuii MasTHUK. YpaBHEHHE TapMOHHMYECKHMX KojieOaHui. lIpeBpaieHue sHepruu
[IPY TAPMOHUYECKHUX KOJIeOaHUIX.

KoneGarenbupiit  koHTYyp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJI€OAHUS B UACATHLHOM
KoJeOaTeNbHOM KOHTYype. AHAJIOTUS MEXAY MEXaHUYECKUMU M AJIEKTPOMarHUTHBIMH
kosnebOanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHUS HPHEPTHH B UACATBHOM KojeOaTelbHOM
KOHTYDE.

[IpencraBiaeHre o 3aTyxaromMX KoieOaHUAX. BBIHY)KICHHbIE MEXaHHMUYECKHE KOJICOAHUSI.
Pe3onanc. BeinyK1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHHUS.

HepeMeHHHﬁ TOK. CI/IHYCOI/I,I[aJ'ILHHﬁ HepeMeHHLIﬁ TOK. MOIITHOCTh IEPEMCHHOI'0 TOKa.
AMHJ’II/ITyI[HOC n ﬂeﬁCTBYIOLHee 3HAYCHHUC CUJIbI TOKA U HAIIPSAIKCHUA.

Tpanchopmarop. IIpomsBojcTBO, mMepemnada M TOTPEOJICHUE SIECKTPUYSCKON DHEPTHH.
DKOJIOTMYECKUE PHUCKU TMpU MPOU3BOJACTBE ANEeKTpodHepruu. KynbTypa uCHonb30BaHUS
JJIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU.

TexHudyeckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: DIIEKTPUYECKHM 3BOHOK,
TeHEPATOP MEPEMEHHOI0 TOKA, TUHUU HIIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojeOaTeNbHON cUCTeMBbl (PYKUHHBINA WM MaTeMaTHYeCKHM
MasITHHK).
Habmroienue 3aTyxaromnmx Koiae0aHui.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.
Hab6monenue pezonanca.
CBOOOIHBIE ANEKTPOMArHUTHBIEC KOJIeOaHusI.

OcmumorpaMmbl — (3aBUCHMOCTH  CHJIBI  TOKAa M HANPSOHKEHUS OT BPEMEHH) JUIA
AJIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3onanc npu mocienoBaTeNbHOM COEIMHEHMHM PE3UCTOpAa, KaTyIIKM WHAYKTUBHOCTH W
KOHJICHCATOPA.

Mosienb TUHUY 3IIEKTpoIIepe1adH.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPHOJIa MAIIbIX KoJeOaHUi Tpy3a HAa HUTHU OT JUTMHBI HUTH U
Macchl Ipys3a.

HCCJ’IG}IOB&HI/IG ONEPpEMEHHOIO0O TOKa B LEIIHM M3 MOCICIO0BATCIIHHO COCMHEHHBIX
KOHACHCATOpA, KATYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmMHble 60JIHb



MexaHuueckue BOJIHBIL, YCI0BUA pactipocTpaHeHus. Ilepuon. CkopocTs pacnpocTpaHeHus
U AyvHa BoJHBL. [lonepednblie U Mpo0JIbHbIE BOIHBI.

WuTepdepennus u audpaxius MEXaHHIECKUX BOJIH.
3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS H3JIYYCHHS DJICKTPOMArHUTHBIX BOJH. B3ammuas
opueHTanus BektopoB E, B, V B anekrpomaruutHoi BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:

OTpaXEHHE, MpeJioMIIeHHe, moisgpusanus, audpaxmus, uHTepdepeHuus. CKopocTb
JJIEKTPOMATrHUTHBIX BOJIH.

[Ikana >MeKTPOMarHUTHBIX BOJH. [IpMMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
ObITY.

[TpuHIMIBI paAMOCBS3U U TeseBUACHUA. Pantnonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKatoIIel Cpeibl.

TexHUuYeCcKrne YCTPOMCTBA M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKAIbHBIE UHCTPYMEHTHI,
YJIBTPa3BYKOBasi JIMATHOCTHKA B TEXHUKE W MEIHIIMHE, pajap, paguoNpUEMHHK, TEIEBU30p,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.
Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

HaGuroieHne oTpakeHUs U IPETIOMIICHUST MEXaHUIECKUX BOJTH.
Habmtonenue nnrepdepeHuny u AuQpakini MEXaHM4eCKUX BOJH.
3BYKOBOM pE30HAHC.

Halmronenue CBsI3M TPOMKOCTH 3ByKa WU BBICOTBI TOHAa C aMIUTUTYIOM M YacTOTOU
KOoJIcOaHuM.

HccrnenoBanre  CBOWCTB  JJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaXXCHHWE, TPEIOMIICHHE,
nonspusanus, rudpakuus, HHTephepeHIHs.
Tema 3. Onmuka

I'eomeTpuyeckas onrtuka. [IpsMonnHeriHOEe pacIpoOCTpaHEHHE CBETA B OJTHOPOAHOM cpele.
JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHHME W300pakeHUIl B TUIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHBI MPEJTOMIICHUSI CBeTa. AOCOTIOTHBIN TTOKA3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yros moJHOrOo BHYTPEHHETO
OTpakKeHU.

JHucnepcus ceeta. CroxxHbIl cocTaB 6enoro ceera. LIBer.

Cobwupatomue u pacceuBaronie JIUH3BL. Tonkas JIUH3A.
@DOKyCHOE paccTOSTHUE M ONTUYECKasl cujla TOHKOUM UH3EL. [locTpoeHune n3o0pakeHuit B
coOMparomux 1 paccenBaronux JnH3ax. GopMyra TOHKOW JIMH3BL. Y BEJTUYCHHE, TaBaeMOe
JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

Bonnogas ontuka. Uatepdepenius ceera. KorepeHTHbIC HCTOYHHUKH. Y CIIOBHSI

HaOJI0ACHNSI MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHONW KapTUHE OT IBYX CHH(A3HbBIX
KOI€PEHTHBIX UCTOYHUKOB.



Judpakuus ceera. Judppakunonnas pemérka. Y ciaoBue HaOIIOISHHS TJIaBHBIX
MakCUMYMOB MpH  MaJ€HUU MOHOXPOMaTHUYECKOTO CBETa Ha JAU(PAKIMOHHYIO
PEIETKY.

ITonspusanus ceera.

TexHUYECKHE YCTPOUCTBA U MPAKTUIECKOE TPUMEHEHUE: OUKH, JTyna, (poToarmmapar,
MIPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PpaKIInOHHAS
pELIETKA, TIOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHEHOE paclpoCTpaHEHNE, OTPAXKEHUE U IPETIOMIIEHHE CBETA.
OnTuueckue npuodopsI.

[TonHoe BHyTpeHHee oTpakeHre. Mozenb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mozenu MUKpOCKOIIa, TEJIECKOA.

Habmonenne naTepdepeHnm crera.

HaGmronenne mudpakmuu  cBera. HaOmronenue
JICTIEPCHUU CBETA.

[Tomydyenue ciekTpa ¢ MOMOIIBIO0 MPU3MBI.
[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Hab6mronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI CIelHAJIBLHONM TEOPHH OTHOCHTEIBHOCTH

['paHuubl MPUMEHUMOCTH KJIACCUMYECKOW MEXaHHWKH. [loCcTynmarsl cnenualibHON TEOpUU
OTHOCUTEIBHOCTH: HMHBAPUAHTHOCTH MOIYJS CKOPOCTM CB€Ta B BaKyyme, MPUHLHUII
OTHOCHUTEJIFHOCTHA DWHIIITEHHA.

OTHOCHUTEIBLHOCTD OHOBPEMCHHOCTH. 38.MCI[J'ICHI/IG BPEMCHHU U COKpALICHUC NJINHBI.
SHCpF WA U UMITYJIBC pCHHTHBHCTCKOﬁ JacTUulbI.

CBs13b MacChl ¢ PHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmol K6anHmMoOEOU ONMUKU

®otonsl. ®opmyna [lnanka cBsS3u SHEPruM (HOTOHA C €r0 YACTOTOW. DHEPTHsl U UMITYIIBC
¢doroHna.

Otkpeitue u wuccinenopanue ¢oroddpdexra. Onwvitet A. . CromeroBa. 3akoHBI
dbotorddekra. YpaBuenue DitnmreitHa s hotodddexra. «KpacHas rpanuma» hotodddekra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XUMHYECKOE NE€HCTBUE CBETA.



TexHUYECKHE YCTPONCTBA M MpAKTUYECKOe MpUMeHeHHe: (oTosnemMeHTt, (HOoToaaTUuK,
coJIHEeUHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro ¢orodddekra.
Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnwiThl Pesepdopaa mo paccessHuro o -vactuil. [lmanerapHas
Mmojenb aroma. [locrynatsl bopa. M3nydyenue u noryomeHne GOTOHOB MpU MEPEXOe aroma ¢
OJIHOTO YpOBHS BSHEpruuM Ha Apyroil. Bunel cnextpoB. CHekTp YpOBHEW 3HEPrMM aToMa
BOZOPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOHM Ayaan3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: CHEeKTPAJIbHBIA aHaIu3
(criekTpocKoI), J1a3ep, KBAaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmtoienue nuHedvaTbiX CleKTPOB U3IIyUEHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnwvie pabomer Habmonenue
JIMHENYaTOro CreKkTpa.

Tema 3. Amommnoe aopo

OKCHEepUMEHTHI, JIOKa3bIBAIOIIAE CII0XKHOCTH CTpO€EHUA saapa. OTtkprITHE
paanoaktuBHOCTH. OnBITH Pezepdopaa mo onpeseneHnto coctaBa paaloaKTUBHOTO HU3ITYUESHHUS.
CgoiictBa anbda-, 6era-, raMMa-u3TydeHUsI.

Bnusuue PaaAOaKTUBHOCTU HaA JKUBBIC OPIraHU3MBI.

OTtkpbiTHE MpOoTOHA U HeWTpoHa. HyknoHHas moxens siipa I'eifsenOepra— MBaneHKo.
3apsin sanpa. MaccoBoe uucio sapa. M3oTorsl.

Anbda-pacnaa. DIEKTPOHHBIM M TMO3UTPOHHBIN Oera-pacnaj. ['ammausmyueHue. 3akoH
pPaaMoOaKTUBHOIO pacraja.

OHeprus CBs3U HYKJIOHOB B siape. SnepHbie cuiibl. JlegekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES sSIEp.

Snepubiii peaktop. Tepmosinepubiii cunrte3. IlpoOneMbl M TNEpPCNEKTUBBI  SIIEPHOM
SHEPTeTUKHU. DKOJOTHYECKHE ACTIEKTHI SIEPHON SHEPTETUKH.

DneMeHTapHble YacTulibl. OTKPBITHE MO3UTPOHA.
MeTo1bI HAOMIOACHUS U PETUCTPAIIUH DIIEMEHTAPHBIX YaCTHIL.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpA.

TexHuueckrue yCTpONCTBa M MPAKTUUECKOE MPUMEHEHHUE: JO3UMETpP, Kamepa BuibcoHa,
SICPHBINA PeaKkTop, aTOMHasi bomoa.



Jlemoncmpayuu
CuéTynK MOHU3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomsi VlccieqoBaHUE TPEKOB
yacTull (110 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKHU

OTanel pa3sBUTHUA  ACTPOHOMMUH. HpI/IKJ'IaI[HOC U  MHPOBO33PCHYCCKOEC 3HAUCHUC
ACTPOHOMMUH.

Bun 38é31H0T0 HeOa. Co3Be3aus, SpKUe 3BE3/IbI, IIAHETHI, KX BUIUMOE JIBHKCHHE.
Conneunas cucrema.

Connue. ConHeuyHass akTUBHOCTb. Mcrounuk sHepruum ConHua u 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKH. [lmarpaMmma «CIeKTpalIbHBINA KJIacC — CBETUMOCTBY. 3BE3/IBI TJIABHOU
[I0CJIeIOBATENbHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» Ui 3BE3A  IJIaBHOM
nocjenoBaTenbHOCTU. BHyTpeHHee crpoeHue 3BE31. CoOBpeMEHHBbIE MPEICTABICHUS O
MIPOUCXOXACHUHU U 3BoJronu CosHLa U 3BE3/1. DTambl AKU3HU 3BE3I.

Mineunsiii [1yte — nama [Nanaktuka. [lonoxenue n nemwxenue Connua B ['anaktuxe. Tumsl
rajiakTuk. Panguoranaktuky u kBazapel. UEpHbIE ABIPHI B s/Ipax rajJakTUK.

Bcenennas. Pacmupenne Beenennoii. 3akon Xa66:1a. Pazberanve rajiakTuk.
Teopus bosbioro B3peiBa. PenukroBoe usiydyeHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaOnroneHuss HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH
JUISL OIIpEJeNIeHHs MOJIOKEHHsI HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nosymapus 1 sipkue 3BE3/bL.

HaGnronenus B teneckon JlyHsl, manet, Mieunoro IlyTu.
O0o0maroniee NOBTOpPeHUE

Ponp ¢u3umku ¥ acTpOHOMHUM B SKOHOMHUYECKOW, TEXHOJOTUYECKOW, COIHAIBHOU U
ATHUYECKOM cdepax AeATeIbHOCTH YeJOBEeKa, pojib U MecTOo (U3UKM U acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTHUHE MHpa, poib (uU3MYecKod Teopuu B (OPMHUPOBAHUU
MpesicTaBiIeHU 0 (pU3NUecKoil KapTHHE MHUpa, MeCTO (U3MUECKON KapTHHBI MUpa B 00ILEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeamMeTrHblie CBSI3U

N3yuenne kypca ¢usukm 06azoBoro ypoBHs B 11 Kiacce OCymIeCTBIAETCS C y4ETOM
COJIEPKATEIIPHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMud MaTeMaTHKH, OWOJOTHH, XWUMUH,
reorpaduy U TEXHOJIOTHUH.

MeosicnpeOomemnuvle nouwsimusi, CBS3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHWE, Hay4yHBbIM (akT, Tumore3a, (pu3uyeckas BeIWYMHA, 3aKOH, TeOpHs, HaOIOJICHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHHUI, TPUTOHOMETpHUECKUE (YHKLUUU: CHHYC,
KOCHUHYC, TaHIEHC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBl M MX



MPOEKIIUM Ha OCH KOOPAMHAT, CJIOXKEHHE BEKTOPOB, MPOU3BOJIHBIC 3JIEMEHTApHBIX (PYHKIIHH,
MPU3HAKH NTOJ00MS TPEYTOJIbHUKOB, OTPEICICHNE TUIOMIAIN TUIOCKUX GUryp 1 00bEMa Tell.

buonoeus: snexkrpuueckue sBICHUS B JKUBOW Npupoje, KojeOaTelbHblE IBUKEHUS B
KUBOU IPUPOJE, ONTHYECKHUE SBJICHUS B >KMBOW IPUPOJE, NEHCTBHE paJWALMM Ha >KUBBIC
OpPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTAIZIMYecCKas CTPyKTypa TBEPIBIX Tel,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM peléTKH, CIIEeKTPAIbHbBIN aHAIU3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MIIM, 3aJIe)KM MarHUTHBIX Py, (POTOChEMKa 3eMHOMN
MIOBEPXHOCTH, MPEJICKA3aHNE 3eMJICTPSCEHUH.

Texnonoeus: TUHUM 3JEKTpOIEpead, T€HEPATOp MEPEMEHHOI0 TOKA, JIEKTPOIBUIaTENb,
WHIYKIMOHHAS Te4yb, pajap, pPaauoNpUEMHHK, TelIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHast OaTapes.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
POU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mpeamera «@Pu3uKa» Ha YpPOBHE CpeAHEro oOlmero oOpa3oBaHUS
(6a30BBIl  YpOBEHb) JOHKHO  OOECHEYUTh  JOCTHUKEHHE  CICAYIOUIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro mpeamera «Du3uka» IOHKHBI OTPaXaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCA C(OPMUPOBAHHON BHYTpEHHEH
MO3UIMEH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX OpHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHHUX
yOeXJIeHU, COOTBETCTBYIOUIMX TPAIUIMOHHBIM IIEHHOCTSM  POCCHKMCKOrO  OOIIECTBa,
paciivpeHue >KU3HEHHOTO OMbITa U OMbITa JAEATEILHOCTH B IMPOILIECCE pean3allid OCHOBHBIX
HaIpaBJIEHUH BOCTIUTATENBHOMN JI€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:
c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UITUN O0YYAIOIIETOCs KaK aKTUBHOTO U

OTBCTCTBCHHOI'O 4JICHA pOCCHfICKOFO O6H_I€CTB8.; MNPpUHATHC TPAIUITUMOHHBIX 06H_[e‘{eJ'IOBe‘IeCKI/IX
TYMAaHHUCTHUYCCKUX HW ACMOKPATUUYCCKHX HGHHOCTGI;'I; FOTOBHOCTbL BECTU COBMCCTHYIO
ACATCIIbHOCTDb B HHTCPECAX I'PAKIAAHCKOI'O

O6H.I€CTB8., y4aCTBOBAaTh B CaMOYIPABJICHUNU B O6pa30BaTeHLHOﬁ opraHu3alu, YMCHHC
B3aI/IM0I[€I\/JICTBOBaTB C COUHMAJIBHBIMU MHCTUTYTaMU B COOTBETCTBUU C

ux q)YHKHI/IHMI/I N  Ha3HA4YCHUCM, TOTOBHOCTH K FYMaHHTapHOﬁ n
BOHOHTépCKOﬁ ACATCIIbHOCTH, 2) MATPUOTHYECCKOI0 BOCIIUTAHHUS:

C(i)OpMPIpOBaHHOCTB pOCCHﬁCKOﬁ Fpa)KHaHCKOfI UIACHTUYHOCTH, MaTpuoTU3Ma,
HEHHOCTHOC OTHOIICHHUE K rOCYAapCTBCHHBIM CUMBOJIaM, JJOCTUKCHHUAM

POCCHUHCKHX YUEHBIX B 001aCTU (PU3UKU U TEXHUKHU; 3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
c(OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STHUYECKOIO IOBEICHMUS; CIOCOOHOCTh
OLICHMBATh CHUTyallMI0 U IPUHUMATb OCO3HAHHBIE PEIICHHs, OPUEHTHUPYACh HAa MOpPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM UYHUCJIE B IEATEIBHOCTH YYEHOTO; OCO3HAHUE JIMYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OyAyIiero; 4) 3¢TeTH4eCKOro BOCHUTAHMS

9CTECTUYCCKOC OTHOIICHUEC K MHUPY, BKIIIOYAA 3CTCTUKY HAYYHOI'O TBOPYCCTBA,

MpHCYIIETo (pU3nUYecKol HayKe;
5) TpynoBoro BOCHHMTAaHHMS: MHTEpeC K pa3M4yHbIM cdepaMm MnpodeccHoHaTbHON
JESITEIbHOCTH, B TOM

YlClie CBSI3aHHBIM C (U3UKOW M TEXHHKOM, yMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oymyliei
npodeccun U peanu3oBbIBaTH COOCTBEHHBIE KU3HEHHBIE IJIaHbl; TOTOBHOCTh U CIIOCOOHOCTH K
00pa30BaHUIO U caMOOOPa30BaHUIO B 00JIACTH

¢u3MKN Ha TPOTSDKEHHUM BCeW JKu3HU; 6)
IKOJIOTHYECKOr0 BOCTIMTAHUSA:

C(I)OpMHpOBaHHOCTL 9KOJIOTUYECKOM KYJIbTYPbI, OCO3HAHHUC rJ100aJIBHOTO



XapakTepa HKOJOTHYECKUX MpooiieMm; IUIAHUPOBAaHME U OCYILECTBICHUE JICHCTBHI B
OKpYXKarolllel cpelie Ha OCHOBE

3HaHUA ueneﬁ YCTOP'IHHBOFO pa3BUTHA 4YCIOBCYECCTBA, paciupC€HUEC OIllblTa ACATCIBHOCTU
9KOJIOTHYECKOH HaIIpaBJICHHOCTHU Ha

OCHOBE HWMEIIIMXCA 3HaHWA 10 (Qusuke; 7)
HEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHS (UINYECKOW HAYKH, OCO3HAHWE IIEHHOCTH HAYYHOW JESATEIbHOCTH,
TOTOBHOCTh B MpOIECCEe M3YYCHHUS (PU3UKU OCYIIECTBIATH MPOCKTHYIO M HCCICIOBATEIIbCKYIO
JEATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTebHbIE YHHBepPcaJbHbIe YueOHbIe AeiicTBUs ba3oBbie
Jorn4ecKue JeiicTBUA:

CaMoCTOSITENIbHO  (OPMYNIHUPOBaTh M  aKTyalIM3UpOBaTh MpoOJieMy, paccMarpuBaTh €&
BCECTOPOHHE;  ONpEAENATh LEJIU JAESITeNbHOCTH, 3ajaBaTh IapaMEeTPbl U KPUTEPUU UX
JIOCTUKEHUS; BBISBIATh 3aKOHOMEPHOCTH U NPOTUBOPEUHS B pPAaCCMATPUBAEMBIX (PU3NYECKUX
ABIICHUSIX;  pa3pabaThiBaTh IUIAH pEIICHUS MpoOJeMBbl € YYETOM aHalM3a HMEIOMIUXCS
MarepualbHbIX U HEMATEPUATIbHBIX PECYPCOB; BHOCUTh KOPPEKTUBBI B ICSITEIIBHOCTD, OLICHUBATh
COOTBETCTBUE  pPE3YyJIbTATOB  LIEJIAIM, OLEHHUBAThb PHUCKU IMOCIEACTBUM  JIESITEIbHOCTH;
KOOpJIUHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBHSIX pEalbHOrO, BHUPTYalbHOTO U
KOMOMHUPOBAaHHOTO B3aWMOJICHCTBUSA; pa3BUBaTh KPEATHBHOE MBIIIJICHUE MPU pEIIeHUH
KHU3HEHHBIX MPOOIEeM.

Ba3oBbIe nccienoBareLCKHe AeliCTBUSA:
BJIaACTH HayIIHOI\/'I TGpMPIHOJ'IOFHGfI, KIIOYCBBIMHU ITOHATUIMHU U MCTOJaMN (1)H3I/I‘I€CKOI>1 HaYKI/I;

BJIaJIeTh HABBIKAMH y4eOHO-HCCIIe0BATENBCKON U MMPOEKTHON NESTEIbHOCTH B 00JIaCTH (PU3MKH,
CIOCOOHOCTBI0 M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IIOMCKY METOJOB pEIeHUs 3aaad
(U3MYECKOTO COJEpKaHUsS, MPUMEHEHUIO Pa3IMYHBIX METOJOB IO3HAaHUS; BIAJETh BHUAAMU
NEeSITEIbHOCTH IO I[OJIyYEHHUI0O HOBOTO 3HAHUA, €ro HHTEpHpeTanuy, MNpeoOpa3oBaHUIO0 U
MPUMEHEHUIO B PA3JIMYHbBIX YUEOHBIX CUTYaIUsX, B TOM UHCIIE NPH CO3/1aHUU YUEOHBIX MPOEKTOB
B 00ylacTH (D)M3MKH; BBISBIATH INPUYUHHO-CIIEJCTBEHHBIE CBSI3UM U aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaThb TUIIOTE3y €€ pelIeHUusA, HAXOAWTb apryMeHThl Ul JO0Ka3aTelbCTBA CBOMX
YTBEPKJICHUM, 3a1aBaTh [TapaMEeTPbl U KPUTEPUU PELICHUS; aHAIM3UPOBAThH IIOJIyYCHHBIE B XOJE
pelieHusl 3a1a4d pe3ybTaThl, KPUTUYECKU OLICHMBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIOBHUSIX; CTaBUTh M (OPMYIUpOBaTh COOCTBEHHbIE 33Jayd B
00pa30BaTeNbHON AESITENTbHOCTH, B TOM YMCIIE MPH U3YYEHUU (U3UKH; JaBaTh OLEHKY HOBBIM
CUTyalusiM, OLEHUBATh TNPUOOPETEHHBIN OMNBIT; YMETh MEPEHOCUTh 3HAaHUS MO (U3UKE B
MPAKTUYECKYI0 OO0JIACTh JKU3HEAEATENbHOCTH; YMETh MHTETPUPOBATh 3HAHUS W3 pa3HbIX
NPEIMETHBIX 00JIacTel; BBIABUIaTh HOBBIE MM, NpEAJiaraTh OPUTHHAJIBHBIE IMOAXOJBI H
pelleHns; CTaBUTh MPOOJIEMBI U 3aauH, JOMyCKaIONINe ajJbTepPHATUBHBIE PEILICHUSI.

Pabora ¢ nnopmanmeii:

BJIAZICTh HABBIKAMU IMOJIYYCHUA I/IH(bOpMaIII/II/I (I)I/ISI/I‘IGCKOFO COACPpIKAaHNA N3 NCTOUYHHUKOB PA3HBIX
TUIIOB, CaMOCTOATCIBHO OCYHICCTBJIATH IMOUCK, aHAJIIN3, CUCTCMATHU3ALWUIO0 W HUHTCPHPCTAILUIO



uHQOpMAlUK PA3UYHBIX BHAOB M (OpPM MpeACTaBIEHUS; OIECHUBATH JOCTOBEPHOCTH
nH(OpMAaLIUY; HUCIOJB30BaTh CPEACTBA HHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TE€XHOJIOTUN
B pEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AlIMOHHBIX 3aad C COOJIIOJIEHHEM
TpeOOBaHUIN PrOHOMHKH, TEXHUKU OE€30MMaCHOCTH, TUTUEHBI, PeCypcocOepexeH s, MPaBOBBIX U
3TUYECKHX HOpPM, HOPM HH(OPMAIMOHHOW O€30MacHOCTH; CO3AaBaThb TEKCTHI (PUIUYECKOTO
COJepKaHUSl B pa3IMUHBIX (Qopmarax ¢ y4€ToM Ha3HAueHUS HHGQOpMAIMM W IIeNEBOU
ayTUTOPHUH, BBIOMpas ONTUMAJIbHYIO (POpMY Mpe/ICTaBICHHS U BU3yaIl3aliu.

KOMMyHHKaTHBHbIe YHUBEpPCAJIbHLIC y‘leﬁl—lble JelCcTBHUA:

OCYILIECTBISATH OOIIEHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOU JESATEIILHOCTH;
pacrno3HaBaTh IPEINOCHUIKI KOH(IMKTHBIX CUTyanui u CMSIT4aTh

KOH(i)J'II/IKTI)I; paSBépHYTO H JIOTMYHO HU3JiaraTb CBOIO TOYKY 3pC€HHS C UCIIOJIBb30BAHUEM
SA3BIKOBBIX CPCACTB; IOHUMATDh W UCIIOJIB30BATh IIPECUMYIICCTBA KOMaHHHOﬁ n PIHI[I/IBHI[yaHBHOﬁ
pa6OTBI; BLI6I/IpaTI> TEMATUKY U METOJAbl COBMCCTHBIX ﬂeﬁCTBHﬁ C y‘IéTOM 06H_[I/IX

HHTCPCCOB U BO3MOXKHOCTEH KaXJa01ro 4YJICHa KOJIICKTHBA, IMPpUHHUMATL LCIIN COBMECTHOM
ACATCIIbHOCTH, OPTaHU30BbIBATb U KOOPAUHHUPOBATH ﬂeﬁCTBHH no eé JOCTHIXCHHUIO. COCTABJIATH
IJ1aH ﬂCﬁCTBHﬁ, pacupeaciiitb pojii € y‘IéTOM MHEHU I Y4aCTHHUKOB, 06CY)KI[aTI> PE3YyJIbTAThL
COBMECTHOM pa6OTI>I; OICHUBATH KAYCCTBO CBOCT'O BKIa/Ja U KAXKA0I'0 Y4aCTHHUKA KOMaHbI B

o0mMii pe3ysibTaT 1Mo pa3paboTaHHBIM KPUTEPHSM; IMPEAJiaraTh HOBBIC IMPOCKTHI, OIICHUBATH
UJIEU C MO3UIIMN HOBU3HBI, OPUTUHAIBLHOCTH, MPAKTHUYECKOW 3HAUUMOCTH; OCYIIECTBISThH
MO3UTHUBHOE CTPATETMYECKOE TOBEJICHUE B PA3IMYHBIX CUTYAIUSAX, IPOSBISATH TBOPUYECTBO
1 BOOOpaxxeHue, ObITh MHULIUATUBHBIM.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe AeiicTBua CaMoopranusanus:

CaMOCTOATCIIBHO OCYHICCTBJIATE IMO3HABATCIIBHYIO JOCATCIBHOCTH B obnacTu (1)I/ISI/IKI/I u
ACTPOHOMUHU, BBIABJIATH HpO6J'I€MBI, CTaBUTh H (I)OpMy.]'IHpOBaTL COOCTBEHHBIC 3aaa4uu;
CaMOCTOATCIIBHO COCTABJIAITH IIJIaH PCIICHUA paC‘-IéTHLIX K KadCCTBCHHBIX 3aJa4, IIJIaH
BBITTOJTHCHUA HpaKTH‘{eCKOﬁ pa6OTLI C y‘IéTOM HMCIOIIUXCA PECYpPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH 1 HpGI[HO‘ITeHI/IfI; JaBaTh OLICHKY HOBBLIM CUTYAIIUAM,

paciypsaTh paMKu y4eOHOTo MperMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH; AeaTh OCO3HAHHbBIN
BBIOOp, apryMEHTUpOBaTh €ro, OpaThb Ha ce0s OTBETCTBEHHOCTh 3a pEILICHHE; OIEHUBATh
MPUOOPETEHHBIN OMBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO SPYAULIUN B 00JaCTH

(1)I/ISI/IKI/I, IMOCTOSIHHO MOBBIIIATh CBOM O6p8.30B3TCJIBHBIfI u Ky.]'[BTypHLIfI YPOBCHbB.
CﬂMOKOHTpOJ’IL, AMOLMOHANbHBIA HHTELJIEKT:

AaBaTb OLCHKY HOBBIM CHTyallMsIM, BHOCUTb KOPPEKTUBBI B JCATCIBHOCTH, OLCHHBATH
COOTBCTCTBUC PC3YJILTATOB IICJISAM,

BJIaaCTh HaBBIKaMH MO3HABaTEIbLHOMI pe(bJ'ICKCI/II/I KakKk OCO3HaHUA

COBEPILIAEMBIX IEUCTBUHI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YyIbTaTOB U OCHOBAHMIA;
UCIOJIb30BaTh MPUEMBI pedIeKCUU A OLIEHKH CUTYyalluH, BbIOOpa BEPHOTO PEIICHUs; YMETh
OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO; IPUHUMATh MOTHUBBI
Y apryMEHTHI IpYTUX MPU aHAJIN3€ Pe3yJbTaToB ACATEIbHOCTH; IPUHUMATh ce0sl, TOHUMasi CBOU
HEJOCTAaTKW M JIOCTOMHCTBA; NPUHUMATh MOTHUBBl W AapryMEHTBl JPYTUX IIPU aHaIu3e
Pe3yIbTaTOB NEATEILHOCTH; MPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OMIMOKU.



B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS NPOTpaMMbl 1O (GU3UKE IS
YPOBHSI CpeTHEro 00Lero oO0pa3oBaHMs y OOYYaIOLIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
MHTEJUIEKT, IPENOIaraoniid COPMUPOBAHHOCTD: CAMOCO3HAHHMS, BKITIOYAOIIETO CIIOCOOHOCTh
MOHUMATh CBOE HMOIMOHAIBHOE COCTOSHHE, BUJIETh HANPABICHHUS Pa3BUTHS COOCTBEHHOM
IMOIMOHATBHOW cdepbl, OBITh yBEPEeHHBIM B cede; CaMOPETyJIMPOBAaHHS, BKIIIOYAIOIIECTO
CAMOKOHTPOJIb, yMEHHE IPHHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTH
aJlanTHPOBATBCA K AMOIHOHAIBHBIM HM3MEHEHUSM U MPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY; BHYTPEHHEH MOTHBAaIlUH, BKJIIOYAIOLICH CTpEMIICHHE K JOCTHKCHHUIO IIeNId U YCIEXY,
ONITUMH3M, HHULIMATUBHOCTb, YMEHHUE JICHCTBOBATh MCXO/S U3 CBOMX BO3MOXKHOCTEH; 3MITaTHH,
BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHUE JAPYTUX, YIUTHIBATh €T MPH
OCYIIECTBIICHUN OOILICHUS, CIIOCOOHOCTh K COYYBCTBHUIO M CONEPEKUBAHUIO; COIUAIBHBIX
HaBBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTH BBICTPAaMBAaTh OTHOMICHUS C JAPYTMMH JIIOIbMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3pemiaTb KOHPIUKTEI.

INPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenust B 10 kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCS YMEHU:

JIEMOHCTPHPOBATH HA IIPUMEpPaxX pojb U MECTO (PU3HUKH B (POPMUPOBAHIH COBPEMEHHOIN HAy4IHOU
KapTUHBl MHUpPA, B pa3BUTUU COBPEMEHHOW TEXHHUKM U TEXHOJOTWMH, B MPaKTUYECKOU
JESTeNbHOCTH JIIOJICH; YYUTHIBATh TPAHUIIBl MPUMEHEHUS W3YYECHHBIX (U3MUECKUX MOJEICH:
MaTepuagbHas TOYKa, MHEpLHUaidbHas CUCTeMa OTcuéTa, abCOMIOTHO TBEPJOE TENO, UAeaTbHbIN
ra3, MOJENIM CTPOCHHUSI T'a30B, KUAKOCTEH M TBEPABIX TEJN, TOYCUHBIN AIEKTPUUYECKUI 3apsii Ipu
penreHny (GU3HYECKUX 3a/1a4;

pacrno3HaBaTh (PU3UYECKUE SIBJICHUS (IIPOIIECCH) U OOBSCHATh UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOpUH CTPOEHMSI BEUIECTBA U JIEKTPOJUHAMUKHU: pAaBHOMEPHOE U
PaBHOYCKOPEHHOE TMpPSAMOJIMHEHHOE JABI)KEHHE, CBOOOJHOE TaJE€HHUE TeJ, JBUKEHHE IO
OKpPY>KHOCTH, MHEpIMs, B3aMMOJAEHCTBHE Tel, Aupdy3us, OPOYHOBCKOE IBHKEHHE, CTPOCHHE
KHUJIKOCTEH M TBEPABIX TeJl, U3MEHEHHe 00bEMa Tesl MPU HarpeBaHUU (OXJIAKIEHHUH), TEIUIOBOE
paBHOBECHE, HCIAPEHME, KOHICHCALMS, IIJIABICHHWE, KPUCTAJUIM3ALUs, KUIIEHUE, BJIAXKHOCTH
BO3/lyXa, MOBBIIIECHUE ABJICHUS ra3a IPHU €ro HarpeBaHUM B 3aKPBITOM COCYZAE, CBA3b MEXKIY
napaMeTpamMH COCTOSIHMS Ta3a B M30Ipolieccax, AJIEKTpU3alus Tell, B3aUMOJEHCTBUE 3apsiioB;
OINHCHIBATh MEXAHWYECKOE JIBUKEHHUE, MCIIONb3Yysl (PU3NYECKUE BEIMYMHBL: KOOPJAWHATA, MYTh,
nepeMelIeHne, CKOpoCTb, YCKOPEHUE, Macca Tella, CUila, UMITYJIbC Tela, KHHETUYeCcKasi SHeprus,
MOTEHIIMAJIbHAs JHEprusi, MeXaHudeckass paboTa, MeXaHM4YecKas MOIIHOCTb;, MpPHU ONHCAHUU
NPaBUIBHO TPAKTOBaTh (PU3NYECKUN CMBICT HCHOJB3YEMBIX BEIMYUH, MX OOO3HAUYEHUs U
€MHUIIBI, HaXOIUTh (POPMYIbI, CBS3BIBAIOLINE JAHHYIO (DPU3MUECKYIO BEIWYHMHY C JIPYTHMMHU
BEJIMYMHAMU; ONMCHIBATh U3yYEHHBIE TEIIOBBIE CBOMCTBA TEN U TEIUIOBBIE SIBJICHMS, UCIIOIbB3YS
¢u3nyeckue BeIMUYUHBI: JaBlIEHHE Tra3a, TEeMIIepaTypa, CpeIHss KHHETHYeCKas »Heprus
Xa0TUYECKOTO JIBUJKEHUS MOJIEKYJ, CpEIHEKBaJpaTU4Has CKOpPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHsISI SHEprusi, pabora raza, Ko3()(UIMEHT MOJE3HOTo AECUCTBUS TEMJIOBOTO
JIBUTATENIS; IPU OMMCAHUM TIPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3YEMBIX BETUYHH,
uX O0003HAueHUs: W €IUHHUIBI, HAaXOOUTh (QOPMYJbI, CBS3BIBAIOLIUE JAHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTMMH BEIMUYMHAM; ONUCBIBATH U3yYEHHBIE DJIEKTPUUECKHE CBOMCTBA BEILECTBA U
JIEKTPUUECKUE SIBIICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3UYECKHE BETMUMHBI: AJIEKTPHUECKU 3aps,
ANIEKTPUYECKOE T10JI€, HAIPSHDKEHHOCTD M0JIs, MOTEHIMAI, Pa3HOCTh TOTEHLIMAJIOB; IPU ONMCAHUN
MPaBWJIbHO TPaKTOBaTh (DU3MUECKUN CMBICTA HCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHUs WU
€IMHULIBI; YKa3blBaTh (OPMYIIbI, CBA3BIBAIOIINE AAHHYIO (U3UYECKYIO BEIUYUHY C JIPYTUMHU



BEeJTMYMHAMU; aHAIM3UPOBATh (U3MUYECKUE TPOIECCHl W SBJICHHS, HCHONB3Yys (U3HUECKUE
3aKOHbl M TMPUHIUIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akons HbroToHa, 3akoH
COXpAHEHUS MEXaHMYECKOM HEPruM, 3aKOH COXPAHECHUS MMITYJIbCA, MPUHIUII CYNEPHO3ULIMU
CWJI, TIPUHLIMI PABHOIPABHUS HHEPLUHUATBHBIX CHUCTEM OTCUYETA, MOJICKYJISIPHO-KMHETHYECKYIO
TEOPUIO CTPOEHHUS BEILECTBA, TIa30BbI€ 3aKOHBI, CBS3b CpPEAHEH KHUHETUYECKOHM SHEpPruu
TETJIOBOTO JIBMXKEHHSI MOJICKYJI C aOCOJIOTHON TeMIepaTypoi, MepBblii 3aKOH TEPMOJANHAMUKH,
3aKOH COXpAHEHHUS 3JIEKTPUUYECKOro 3apsijia, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(OpMyIIMPOBKY 3aKOHa, €ro MaTeMaTHYeCKOe BBIpAXCHHE W YCIOBUS (TpaHUIlBI, 00JacTH)
MPUMEHUMOCTH; OOBSICHATH OCHOBHBIC MPHUHIIMITBI ICHCTBUS MAIIWH, MPHOOPOB U TEXHUYCCKUX
YCTPOWCTB; pa3iMyaTh YCJIOBUS KX OE30MAaCHOTO HCIIOJIB30BAaHUS B TIOBCEAHEBHON KU3HH,
BBITIOJIHATh  OKCHEPUMEHTBI TI0 HCCIACAOBAHUIO (U3MYECKUX SBJICHUM U TIPOIECCOB C
WCIIONB30BAHUEM TPSIMBIX W KOCBEHHBIX HM3MEpPEHWH, Tpu 3ToM  (HOPMYIUPOBATH
npobneMy/3ajlady W THIOTE3y Y4eOHOro OIKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEAJIOKEHHOTO 000PYI0BaHUs, MTPOBOJUTH OMBIT M (POPMYIHPOBATH BBIBOJIBI; OCYIIECTBIATH
MpsIMBbIC U KOCBEHHBIC M3MEPECHUS (PU3NYCCKUX BEIUYHMH, NMPU TOM BBHIOMPATH ONTHUMATLHBIN
croco0 M3MEpEeHUs W WCIOIh30BaTh M3BECTHBIE METOJBI OICHKH ITOTPEIIHOCTEH HW3MEpEHUN;
HCCIIEA0BATh 3aBUCUMOCTH MEXKY PU3MUECKUMU BETUUMHAMHU C

HCIOJb30BAHUEM MPSMBIX HW3MEPEHUH, NMPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBHCUMOCTH (M3WYECKHX BEIWYUH B BUAE TaOIWI W TPaduKOB,
JieNaTh BBIBOJBI 1O pE3yJbTaTaM HCCIICAOBAaHUS; COONIONATh MpaBuia 0€30macHOro Tpyaa npu
IIPOBEJICHUH UCCIIEIOBAaHUM B paMKax y4yeOHOIO 3KCIEpUMEHTa, y4eOHO-UCCIIE0BATEIbCKON U
IIPOEKTHON JAESTEIbHOCTU C HCIIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000py/ZI0BaHUs; pelaTh pacyETHbIE 3a/1a4M C SBHO 33JaHHOM (M3UYECKON MOJEIbI0, UCIOIb3Ys
¢u3nyeckre 3aKOHbI U NMPUHLUIIBI, HA OCHOBE aHAIM3a yCJIOBUS 3a/1auM BBIOUpPATh (PU3MUECKYIO
MOJIeNIb, BBIIENATh (DU3MYECKHE BEIMYUMHBI U (HOpMYJbl, HEOOXOIUMBIE i €€ pEeLIeHMS,
MIPOBOJIUTH PAcy€Thl U OLIEHUBATh PEAIbHOCTH MOJIyY€HHOTO 3HAUYeHUs! (PU3HMUECKONW BEIUYHUHBI;
pemate KadeCTBEHHbIE 3a/layd: BBICTPAWBATh JIOTMUECKH HEMPOTHUBOPEUMBYIO IIEMOYKY
paccyXJIeHUI ¢ ONOopol Ha N3yUEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCIOJIb30BaTh MPH PELICHUH Y4eOHBIX 33]]a4 COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIIOTUH IS
MIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU U MPEJICTaBIeHUs yueOHOM M HayYHO-TIOMYJISIPHOM
uHbOpMallUY, TOJTYYEHHOW U3 PAa3IUYHBIX HMCTOYHUKOB, KPUTHUYECKH aHAIM3HPOBATH
MOJIy4aeMyro MH(POpMAIMIO; IPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(1)I/ISI/IKOB B Pa3BUTHC HAYKHU, o0BsICHEHHE MMpOoNHEeCCOB OKPYKAIICTO MHPA, B PA3SBUTUC TCXHUKU
n TGXHOJ'IOFI/II\/’I; HCIIOJIb30BATh TCOPETUYCCKUEC 3HAHUSA I10 (1)I/I3I/IKG B HOBC@HHGBHOﬁ JKU3HU I
oOecniedyeHns 6€30MacHOCTH Mpu o0pallleHnu ¢ IpudopaMu U TEXHUYECKUMH YCTPOHUCTBAMHU, JIIS
COXpaHEHHMS 370POBbS U COOIIOEHUST HOPM HKOJIOTHUECKOTO TIOBEJCHUS B OKpY KaloIIel cpene;
pa60TaTB B I'pYIIIC€ C BBIMOJTHEHUEM PA3JINYHBIX CONUAIIBHBIX pOJ'IGfI,

IUIAaHUPOBATh pPabOTy TPYIIbI, PAMOHAIBHO PpACHpPENeNsITh OO0S3aHHOCTH M IUIAHUPOBATH
NeSTeIbHOCTh B HECTAHIAPTHBIX CHUTYallUsX, aJeKBAaTHO OLEHUBATh BKJIAJ KaXJIOro Hu3
YYaCTHHUKOB TPYIIIBI B PEIIEHNE pacCMaTPUBAEMON POOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mpeaMeTHblE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaxkaTh c(HOPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUI:

J€MOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO GU3UKH B (OPMUPOBAHUN COBPEMEHHOM HayYHOMH
KapTHHBl MHUpa, B pa3BUTUM COBPEMEHHOM TEXHUKM M TEXHOJIOTMM, B MPAaKTHYECKOU
JeSTeIbHOCTH JIIOJIeH, IEJIOCTHOCTh M €JUHCTBO (U3MYECKON KapTUHBI MHUpPA; YYUTHIBATh
I'paHHIBI TIPUMEHEHUS U3YYEHHBIX (PU3NUYECKUX MOJIENCi: TOUSUHBIN AIIEKTPHUECKUI 3aps, JIyd
CBETa, TOUYCUYHBIM MCTOYHUK CBETA, SAJACPHAs MOJEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO sapa



IPU peIieHNH (PU3MUECKUX 3a/1a4; PACIO3HABAThH (PM3NYECKHE SIBICHHS (IIPOLECCHI) U OOBACHATD
UX Ha OCHOBE 3aKOHOB 3JICKTPOJAWHAMHUKHN U KBAHTOBOM (PM3UKU: IEKTpUUYECKasi IPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JEeHCTBUSA TOKA, B3aUMOACHCTBUE MAarHWUTOB,
UIEKTPOMArHuTHAas HWHAYKLMS, IEWCTBUE MArHUTHOIO IOJS Ha IHPOBOAHMK C TOKOM U
IBWDKYIUICS — 3apsil,  2JEKTPOMAarHUTHblE  KoJIeOaHHMs M BOJIHBL,  HPAMOJUHEHHOE
pacrpocTpaHeHHE CBETa, OTpaKeHHe, TMpeloMiieHHe, uHTepdepeHuus, audpakuus u
MoJIIpU3alvsl CBETa, qUcHepcus cBerta, gorosnexkrpudeckuii dddexr (hotorddekr), cBeToBOE
JaBlieHHE, BO3HUKHOBEHHME JIMHEWYATOrO0 CIIEKTpa aroMa BOJOpOJa, €CTECTBEHHAas W
MCKYCCTBEHHAs PaJOAKTUBHOCTh; ONKMCHIBAaTh U3yYCHHbIE CBOWCTBA BEUIECTBA (JIEKTPHUECKUE,
MarHuTHbIE,  ONTHUYECKHE,  DJIEKTPUYECKYI0  IPOBOJUMOCTb  pa3IM4yHBIX  Cpel) U
JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLECCHI), UCMONIB3Ysl (U3NYECKUE BEIUUYMHBL: JIEKTPUUECKUN
3apsijl, CWJIa TOKa, SJIEKTPUUYECKOE HANpsKEHUE, 3JIEKTPUYECKOE CONPOTHUBICHHE, Pa3HOCTb
MOTEHIMAJIOB, 3JIEKTPOJABMXKYINAs cuia, paboTa TOKA, MHIAYKLUS MAarHUTHOIO IO, CHJa
Awmmnepa, cwia JlopeHna, MHIYKTUBHOCTh KAaTYIIKH, DHEPTUSl 3JIEKTPUYECKOTO U MAarHUTHOTO
MOJICH, IEPHOJ U YacToTa KoeOaHui B Kosie0aTeIbHOM KOHTYpE, 3apsi/] M CHJIa TOKa B IPOIEcce
TrapMOHUYECKUX DJICKTPOMArHUTHBIX KOJIeOaHui, (POKyCHOE pacCcTOSIHME W ONTHYECKas CHIIa
JIMH3BI, IPU OIMCAHUU NPABUIILHO TPAKTOBATh (PU3MUECKUIM CMBICI MCIOJIb3YEMbIX BEJUYMH, UX
0003HAYEHMS U €UHULIBI, YKA3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEITUUUHY
C IpyTMMH BEJIMYMHAMU;

OIUCHIBATh M3YyUYEHHbIE KBAHTOBBIC SIBJIEHUS M IPOLECCHI, UCHOJb3Yd (PU3MUYECKHE BETHMUUHBL:
CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, [UIMHA BOJHBI M YaCTOTA CBETA, YHEPTHUS U UMITYJILC (OTOHA,
NepUoJT TOJTypacraza, SHEPrHsl CBSI3M aTOMHBIX sIEp, MPH OMUCAHWU NPABUIBHO TPAKTOBATH
¢u3NYeCKUii CMBICT HCHOJB3YEMBIX BEJIMYMH, WX OOO3HAYCHHS W EIWHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBSA3BIBAIOIINE TAHHYIO (PH3UYECKYIO BEIHUUHY C APYTUMH BEIMYMHAMH, BHIYHCIATH
3Ha4YeHHe PU3NYECKOM BETMUUHBI; aHATU3UPOBATh (PU3NUECKHUE TPOLIECCH] U SIBICHUS, UCIOIb3Ys
¢u3nyeckrue 3aKOHbl M MPUHIMIBL: 3aKOH OMa, 3aKOHBI MOCJIE0BATENIHOTO M MapajljiedbHOro
COEMHEHUS MPOBOHUKOB, 3aK0H JI)xoyns—JIeHna, 3aKoH 3J1eKTPOMAarHUTHOW MHIYKIINUHU, 3aKOH
NPSIMOJINHEHHOTO PaclpOCTPaHEHMs CBETA, 3aKOHbI OTPaKEHUsI CBETA, 3aKOHBI MPEOMIICHHUS
CBeTa, ypaBHeHMEe OWHIITeHHa ani Qorodddexra, 3aKOH COXpPAHEHHS] HHEPrUH, 3aKOH
COXpaHEHHS HWMITYJIbCa, 3aKOH COXpPAaHEHHs OJJIEKTPHUECKOTO 3apsiaa, 3aKOH COXpaHECHHUs
MaccoBOTO 4YHCJa, MOCTyJIaThl bopa, 3aKOH pagMoOaKTUBHOTO pacraia, MpHU ATOM pa3inyaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €ro MaTeMaTH4YecKOe BBIPAKEHHE M YCIOBHS (TPAHUIIBL,
00J1acTH) NPUMEHUMOCTH; OINpPENENIATh HalpaBI€HUE BEKTOpAa HMHIYKIMM MarHUTHOTO IOJIs
MIPOBOJTHUKA

C TOKOM, cuiibl Amrepa u cuibl JIopeHIa; CTpOUTh U ONUCHIBATh M300pa’keHHe, cO37aBaeMoe
IJIOCKUM 3€pKaJioM, TOHKOM JIMH30; BBIIOJHATH SKCIEPUMEHTHI 10 UCCIEA0BAHNI0 (PU3NIECKIX
SBICHUN W TPOLECCOB C KCIOIb30BAaHUEM MPSAMBIX M KOCBEHHBIX H3MEPEHUN: INPU ITOM
¢dopmynHMpoBaTh MpobiieMy/3agauy U THIIOTE3Y Y4€OHOTO HKCHEpUMEHTa, COOMpPATh YCTaHOBKY
U3 MPEATI0KEHHOT0 000PY0BaHMsI, TPOBOJUTH OIBIT U (POPMYIUPOBATH BHIBOJBI; OCYHIECTBIIATD
IpsiMble U KOCBEHHbIE M3MEpEeHUs (DPU3NYECKHX BEJMYMH, MPU 3TOM BHIOMPATh ONTUMAJIbHBIN
crocod M3MEpeHHs] U HCIOJIb30BATh M3BECTHBIE METOJAbl OIEHKU IOTPENIHOCTEN HM3MepeHuil;
HCCIIEIOBAaTh 3aBUCUMOCTH (PM3NYECKUX BETUYMH C UCHOJIB30BAHUEM NPSAMBIX U3MEPEHHN: MpU
TOM KOHCTPYHpPOBAaTh YCTaHOBKY, (DMKCHPOBaTh pe3yJbTaThl MOJIYYEHHOW 3aBHCUMOCTH
¢u3NyecKUx BEJIWYMH B BHAE TabmuIl W TpapuKOB, JeJaTb BBIBOABI IO pe3yJbTaTam
HCCIIeIOBaHMs; COOMIOAaTh MpaBuia OE30MacHOro TPyAa MpPU IMPOBEACHUU HCCIEIOBaHUN B
pamKax yuyeOHOro SKCIEpHUMEHTa, y4eOHO-UCCIIEeIOBATENbCKON U MPOEKTHOW JEATEIbHOCTH C
UCIOJIb30BAHUEM HU3MEPUTENIBHBIX YCTPOMCTB M J1a0OpaTopHOro OOOPYAOBaHMS;, pelaTh
pacu€THble 3aa4u C SIBHO 3aJaHHOM (pU3MUECKOW MOJEIBIO, UCTIONb3Ys (PU3NYECKUE 3aKOHBI U



MPUHILIMIIBI, HA OCHOBE aHA/IM3a YCIOBHS 3a/ayd BBHIOMPATh (PU3NYECKYIO MOJENb, BBIIEIATH
¢u3nyeckre BEIMYMHBI M (OPMYIIbI, HEOOXOAUMBIE Ui €€ PELIeHUs, TPOBOIUTH PAcuéThl U
OLICHUBATh PEAJIbHOCTh MOTYYCHHOTO 3HAYCHUS (PU3MUECKON BETUYUHBIL; peliaTh KaueCTBEHHbIE
3a/la4d: BBICTPAaMBaTh JIOTMYECKH HEIPOTUBOPEYMBYIO LIENIOYKY PACCYKICHHM C ONOPOH Ha
W3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS;

WCIOJIb30BaTh MPHU PEIICHUH YYEOHBIX 337a4 COBpEMEHHBbIC WH(POPMAIMOHHBIE TEXHOJIOTHH IS
MOKCKA, CTPYKTYPUPOBAHHUS, HHTEPIPETAIIUHN U MPEACTABICHUS yUeOHOW W HAYYHO-TTOMYJISIPHON
uHOpMalUY, TIONYYEHHOM W3 Pa3UYHBIX HMCTOYHHUKOB, KPUTHUYECKH AaHAITU3UPOBATH
MOJTy4aeMyro HHPOPMAIIUIO; OOBSCHITH MPUHIUIIBI SHCTBHUS MALIHH, TPUOOPOB U TEXHUUECKUX
YCTPOKUCTB, Pa3IM4arh YCJIOBUS HMX OC30MACHOTO HWCIIOJIB30BaHMS B IOBCEIHEBHOH JKU3HU;
MPUBOAMUTH IPUMEPHI BKJIaJIa POCCUICKUX U 3apYOCIKHBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYKAIOIIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI; UCTIOIh30BaTh
TEOPETUYCCKHE 3HAHUS 110 (PU3UKE B MOBCETHEBHOW KU3HU I 00CCIIeUeHUsS 0€30MMacCHOCTH MTPU
oOpameHuu ¢ TpuOOpaMU W TEXHHYSCKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3I0POBbS W
COOJTIOJICHHSI HOPM JKOJIOTHUYECKOTO TOBEACHUSI B OKPYXKAroIeH cpene; paboTaTh B IpyIIe C
BBINOJIHEHUEM DPAa3JIMYHBIX COIUAIBHBIX POJICH, TUIAHUPOBATh PabOTy TPYIIbI, PAlMOHATIHHO
pacrpeneniarth OO0sS3aHHOCTH W IUIAHUPOBATh JCSTEIBHOCTh B HECTAHIAPTHBIX CHUTYAIHSX,
aJICKBaTHO OIICHMBATh BKJIAJ] KaXXKJOTO W3 YYaCTHUKOB TPYIIBI B PEIICHUE paccMaTpUBaeMOU
poOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
/ HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NMPOrpaMMblI Beero Kontposbnbie | IIpakTHieckue | ogpaszoBarebHbie
padoThI padoThI pecypebi
Paznen 1. ®U3UKA U METOAbI HAYYHOI'O 110 3HAHUA
bubmuorexa [JOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/Tf41bf72
Hrtoro no pasupeny 2
Paznen 2. MEXAHUKA
51 K bu6anoreka LIOK
' nHeMariia > https://m.edsoo.ru/7f41bf72
) 7 bubanoreka LIOK
' Humanuica hitps://m.edsoo.ru/7f41bf72
bu6anoreka LIOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Utoro no paspeny 18

Pasznen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMO IMHAMHUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON
Teopun

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




but6mmoreka [IOK

3.2 OCHOBbI TEPMOAHAMMKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. but6mmoreka [IOK
3.3 dazoBbIe TIEPEX0IbI 3 https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 24
Paznen 4. JIEKTPOANHAMUKA
41 10 bubmnoreka IIOK
' UeKTpocTaTHica hitps://m.edsoo.ru/7f41bf72
ITocTostHHBIN dneKTpudecKnu TOK. Toku B bubnmnorexka HOK
4.2 pa3sIU4YHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaunmeHoBaHMe pa3/ie/ioB U TeM (uudpossbie)
Ne ni/m nporpaMMb1 Beero Kontpoabubie | IlpakTuuyeckue 00pa3oBaTe/bHBIE
padoThI padoThI pecypeeI
Paznea 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosjie. DIeKTpOMarHUTHasI bubnnorexa [JOK
L1 AHAYKLIWS 1 1 3 https://m.edsoo.ru/7f41c97¢c
Hroro 1 o pazneny 11
Paznen 2. KOJIEBAHUSA U1 BOJIHbBI
MexaHu4ecKue U 3JIEKTPOMarHUTHBIE bubnuoreka [IOK
2.1 KoseOaHus 9 1 https://m.edsoo.ru/7f41c97¢c
MexaHu4ecKue U 3JIEKTPOMAarHUTHBIE bubnuoreka [IOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97¢c
3 o 10 3 bubmuorexa [JOK
’ frKa https://m.edsoo.ru/7f41c97¢c
Hroro n o pazpeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIICLIMAJIbHOM TCOpUHU
OTHOCUTCIIBHOCTHU

4

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




Uroro n o pazaeny 4

Pa3zgen 4. KBAHTOBASI PU3UKA
1 . bubnnoreka [HOK

i DJIEMEHTHI KBAHTOBOU OIITUKH 6 https://m.edsoo.ru/7f41c97¢
42 4 bu6mmoreka [IOK

) Crpoenne aroma https://m.edsoo.ru/7f41c97c
43 A 5 bu6mmoreka [IOK

) TOMHOC S1pO https://m.edsoo.ru/7f41c97¢c

Uroro 1 o pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTP O®PU3UKU

bu6nmmoreka [JOK
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 https:/m.edsoo.ru/7f41c97c
Hroro n o pazaeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 0606 4 bu6mmorexa [IOK
' ODILAIOMICE NOBTOPCHHC https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos DJIEKTPOHHbBIE
Ne T Hara uudposbie
eMa ypoka
w/n yp Beero Konrpoasnsie | Ilpakrnyeckue n— oGpasoBaTeJabHbIE
padoThI padoThI pecypesI

®usuka — HayKa O IpUpOJE.

bubmuorexa [IOK
Hayunbie meTonbl Mo3HaHUS 1
OKPYRAIONIEro MHpPA https://m.edsoo.ru/ff0c32e2
Pomp  u wmecro  ¢usukm B
dbopMupoBaHUU COBPEMEHHOMU | bubmmorexa LIOK
Hay4YHOUN KapTHUHBI Mupa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIBHOCTH JIIOIEN
Mexanuveckoe JIBUJKEHHE.
OTHOCUTENBHOCTh ~ MEXaHUYECKOI'O | Bu6nmorexa [IOK
nBwxeHus. llepemerenne, CKOpocCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMepHOE npsAMOnHMHENHHOE bubmuoreka [JOK
JIBW)KCHUEC 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPAMOIUHENHOE bu6muoreka [JOK
JIBIDKEHUE I https://m.edsoo.ru/ff0c372e
CBoOonmHoe  maneHue. Y CKOpEeHUe bubnmnorexa [JOK
CBOOOIHOTO MaAECHUS 1 https://m.edsoo.ru/ff0c39cc




KpusosnHeliHOE NBUKEHUE.

but6mmoreka [IOK

7 JBr>KEHME MAaTepHAIbHOM TOYKH I10
OKPYIRHOCTH https://m.edsoo.ru/ffOc3ada

8 [Tpuniun oTHocuTenpHOCTH ["anues. but6mmoreka [IOK
HuepuuanbHble CHCTEMBI OTCUETA. https://m.edsoo.ru/ffO0c3be8
IIepssiit 3akoH HproToHa
Macca Ttena. Cwma. Ilpunnun

9 cynepnosuinuu cui. Bropoil 3akoH ]?IH6HI;I/OTeza HOIfff() bed
HproToHa 11 MaTepranbHON TOUKH Ups://m.edsoo.ruilie.be
Tperuit 3akoH HptoToHa 11t bu6nmorexa [IOK

10 MaTepUaAJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMupHOro Tarorenus. Cuia

11 TsokecTtd.  llepBag  kocMuueckas bubmuorexa LHOK
CKOPOCTD https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec bu6muoreka [JOK

12 Tena https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapduumenrt tpenus.

bu6nuorexa [IOK
13 Cuita conpOTUBIICHHUS TIPU JBUKEHUU
https://m.edsoo.ru/ff0c3{76

TeJa B )KUJAKOCTH MIIU rase
IlocrynarenbHOE M BpalaTeIbHOE

"y JBUKEHHE a0COMIOTHO TBEPAOTO TENA. Bu6morexa ITOK

Mowmenrt cuibl. [lneyo cuinl. YciioBus
paBHOBECHSI TBEPIOTO TEIIA

https://m.edsoo.ru/ff0c41a6




15

NMiynsCc  MarepuanbHOM  TOYKH,
CUCTEMBl MaTEpUAJbHBIX TOYEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
uMITysbca. PeakTuBHOE IBUKEHUE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

Pabora 1 MOIIIHOCTE CHJIBL.

Kunernueckas sHeprus MarepruaibHON
Touku. Teopema 00 HW3MEHEHUU
KMHETUYECKOU SHEPruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

17

[ToreHmanbHas 3HEPrUsl.

bubmnoreka IIOK

[loTeHUMambHAss  DHEPrHsl  YIPYTO
neGpopMHUPOBaHHOU MPY>KUHBIL.
[ToTeHuMabHASL SHEPrHS TeJla BOIH3H
HOBEPXHOCTHU 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToreHnuanbHbIE U HEMOTEHLIUAIbHBIE
cuibl. CBsA3b pabOTHI
HETIOTEHIIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTHH CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEpPIruu

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota

«HccnenoBanne CB3U pabOTHI CHIIBI C
N3MCHCHUCM MeXaHI/IquKOﬁ 3Hepr1/m
TeJa Ha  TNpPUMEpPe  paCTSKEHUA
PE3UHOBOIO KI'yTa»




20

KonrponpHas pabora mo Tteme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXPAaHEHHUS B MEXaHHUKE)

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKCHHUS
MOJICKYISIPHOKUHETUIECKOH TEOPUH.
bpoynoBckoe npmwkenue. Juddys3us

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUSA YACTUL] BEILIECTBA.
Mopaenu cTpoeHHUs ra30B, KUAKOCTEN
Y TBEPIBIX TEN

23

Macca monekyn. KonnuectBo
BemectBa. [locTtostnHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTrypa

u e€ usmepenue. Illkana remneparyp

Lenbcus

25

Uneanpueiii raz B MKT. OcHoBHOE
ypaBueHue MKT

bubanoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TeMIieparypa Kak Mepa
CpeqHeld KHHETUYECKOM DJHEpruu
JBUKEHUS MOJIEKYJI. Y paBHEHHUE

Menneneesa-Knaneiipona

bubanoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. I'a30BbIe 3aKOHBI




JlaGopaTtopHnast pabota

«HccnenoBanue 3aBUCUMOCTH MEXKIY

28
rnapameTpamu COCTOSIHUS
Pa3pexKEHHOT0 Ta3a»

29 M3omnponeccel B UACAIBHOM ra3e M HX Bbu6muoteka [JOK
rpaduyueckoe npeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U

10 crioco0n! e€ m3meHeHus. KoaudaecTBo bubmmorexa LIOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPIHsi OJHOATOMHOIO UJI€aJIbHOTO
rasa

a1 B bubmnoreka IIOK

BT TCILIONCpeAatn https://m.edsoo.ru/ff0c5c36
YoienbHas TEIUIOEMKOCTh BEILECTBA.
32 KonungectBo TEIJIOTHI pu Bubmuorexa IIOK
. https://m.edsoo.ru/ff0c5c¢36
Tertonepenaye. AnnadaTHBIN TIpoliece

23 IIepBblil 3aKOH TEPMOJMHAMUKH U €r0 bubmuoreka [JOK
MIPUMEHEHUE K U30IpOLIECCAM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs npoiieccoB B

34 npupoje. Bropoi 3akoH Bubmrorexa IIOK

https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
[Mpunuun nevictus u K11/ rermnoBoit bubnunotexa LIOK
35 MAaIlluHbI https://m.edsoo.ru/ff0c600a
36 [Mukn Kapno u ero KIT/{




DKoJIoru4YecKre mpooIeMbl

37
TEIJIOOHEPTreTUKU
38 O6o6marmmuil  ypok «MoJeKkyspHast bubmmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «MonekynspHas ¢puzuka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
[TapooOpa3zoBanue u KOHICHCALIHSL. bubnuorexa [IOK
40 HcnapeHue i KUICHHE https://m.edsoo.ru/ff0c63b6
AOCOI0THAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HacheieHHbIi brbmorexa LIOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue u
1 amop¢HbIe Tena. AHM30TpONIUS Bu6mmoreka LOK
CBOWCTB KPUCTAJUIOB. Kunkue https://m.edso0o.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUAIIbI
[InaBnenue u KpucTaUIM3aIUA.
43 VnenpHas TEmoTa MIaBIeHUs bubmorexa HOK
8 ' https://m.edsoo.ru/ff0c6708
CyO6numarus
44 v 5 bubmuoreka [IOK
PABHCHHUE TEIITOBOTO basarca https://m.edsoo.ru/ff0c6820
OnexTpuzanus Tesl. DIEKTPUYECKUN
45 3apsia. JIBa BHIIa DIIEKTPUYECKUX brbmotexa LIOK

3apsiioB

https://m.edsoo.ru/ff0c6bcc




IIpoBoaHMKH, JUAJIEKTPUKHA u

46 MOJIYITPOBOJTHUKH. 3aKOH COXPAHEHHS Brbmuorexa LIOK
https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsiaa
B3aumoneiictBue 3apsaoB. 3aKOH
47 Kynona. ToueuyHblil 37€KTpUYECKUI Bubmorexa LIOK
https://m.edsoo.ru/ff0c6ced
3apsan
Hanpsx€HHOCTB 3IEKTPUYECKOTO
48 nosist. [IpuHuun cynepno3uuuu Bubnuorexa LIOK
3JIEKTPUYECKUX ToJiel. JInnuu https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cun s5eKTpocTaTH4ecKoro
49 noist.  Ilorenmman.  Pa3HocTh brbmorexa LIOK
https://m.edsoo.ru/ff0c6f00
MOTEHI[MAJIOB
[IpoBOIHUKM ¥ [HUPJEKTPUKH B
50 ANEKTPOCTATUYECKOM TOJIE. Brbmrorexa LIOK
https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
51 3 . K bubnmnoreka [JOK
JICKTPOCMKOCTE. ROHICHCATOP https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIOCKOTO
52 KOHJICHCATOpa. JHEPrus 3apsiKEHHOTO Bubmiorexa LIOK
https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopatopnast pabora "H3mepenue
IEKTPOEMKOCTH KOHAEHcaTopa"
” [IpyHumn OeucTBUA W IPUMEHEHUE

KOHACHCATOPOB, KOITMPOBAJIBHOT'O




anmapara,  CTPYMHOro  IMpHUHTepa.
DneKTpocTaTUYecKast 3alluTa.

3azemyIeHHE SIEKTPONPUOOPOB

55

ONEKTPUYECKUH TOK, YCJIOBUSA €rO
cyuiectBoBaHus. [I0CTOAHHBIN TOK.

Cuna TOKA. Hanpsoxenue.
Comnpotusnenue. 3akon Oma st
yyacTKa Lelu

56

ITocnemoBareanHOE, napajuiesibHOE,
CMEIIAaHHOE COEUHEHNE

npoBoaHukoB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS

PE3UCTOPOB

bubnuorexa [JOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOLITHOCTB 2JEKTPUIECKOTO
ToKa. 3akoH J[xoyns-Jlenna

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa A1 OJTHOM (3aMKHYTOI)
anekTpudeckon nenu. Koporkoe
3aMblkaHue. JlaboparopHas paborta
«M3mepenne D/1C ncrtounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUSI

bubanoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS METAJIJIOB OT
temnepaTypbl. CBEpXITPOBOAUMOCTh

60

DJIEKTPUUECKUI TOK B BaKyyMe.

CBolicTBa 2JIEKTPOHHBIX ITYYKOB




[ToynpoBOAHUKH, X COOCTBEHHAS U

61 npuMecHasi MpoBoaAUMOCTh. CBoiicTBa bubmorexa LIOK
p p ) https://m.edsoo.ru/ff0c84ae

p—n-nepexoaa. [lonynpoBoaHUKOBEIE
puOOpbI
DJIEKTPUYECKUH TOK B pacTBOpax H
paciiiaBax 3JICKTPOJIMTOB. Bubnuorexa HOK

62
DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DNEeKTpUYECKHUil  TOK B rasax.
CamocTosTenbHbII " Bubanoreka LIOK

63 HECaMOCTOSITEIbHBII paspsna. Momnuus. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKkTpruuecKue mprudopsl U

64 YCTPOMCTBA U MX IPAKTUYECKOE bubmmorexa LIOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o06maromuit ypok bubnmnoreka [JOK
«DIEKTPOIMHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota mo Teme

66 «nektpocraruka. [locTostHHBIN Bu6nmorexa [{OK
3NEKTpUYEeCKUil TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEeIaX»

67 PesepBHblii YPOK. KoHnTtponbHas bu6muoreka [JOK

pabota 1o Teme "DIeKTpoauHaMHuKa"

https://m.edsoo.ru/ff0c8c56




PesepBHeIil ypok. Q000U ypok

but6mmoreka [IOK

63 no reMam 10 knacca ! https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 63 3 3
I[TPOT'PAMME
11 KITACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne T JlaTa ungposBbie
eMa ypoka
o/ yp Beero KonrtpoJsbnbie | IIpakTuuyeckue u3yuenns o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypeb
ITocTositHHBIE MArHUTHI U UX
. B3auMoJelcTBre. MarHuTHOE 1oe. | Bubnuorexa LIOK
Bekrop MarHuTHOM MHAYKUMU. JINHUK https://m.edsoo.ru/ff0c9778
MarHMTHON UHIYKIIUU
MarauTHOoe TION€  TPOBOJAHUKA C
) TokoM. OmbIT Opcrena. . Bu6anoreka LIOK
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaGopaTtopHast pabora «3yuenue : bubnuotexa [JOK
MarHuTHOTO IOJIS KaTYIIKHA C TOKOM 1 https://m.edsoo.ru/ff0c98fe




JelicTBue  MarHMTHOrO  MOJII  Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

JlaGopaTopHnas pabota
«Uccnenosanue neicTBUA
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM)

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9acO

JlelicTBME MAarHUTHOTO TOJIS Ha
JIBIKYIIIYIOCS 3apSDKEHHYIO YaCTHILY.

Cwita Jlopenma. PaGoTa cutbl

Jlopenua

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

OnekTpoMarouTHas HHAyKIus. [lotok
BEKTOpa MarHuTHOM unaykuuu. IC

HWHAYKIHU. 3aKoH SHGKTpOMaFHI/ITHOﬁ
HHAYKIIUN d)apaz[e;l

JlabGopaTopHas pabota
«HccnenoBanne SIBJICHUSI
AIIEKTPOMATrHUTHOW WHAYKIIMH

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcal50

NHnykTuBHOCTG. SIBIIEeHUE
camonHaykuu. 3J1C caMOMHAYKIINH.
OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH €
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

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

TexHudyeckue yCTpOMCTBA U UX
IIPUMEHEHHUE: ITOCTOSHHBIE MArHUTHI,
JJIEKTPOMArHUTHI, JJIEKTPOABUIATED,
YCKOPUTENIM JJIEMEHTapHBIX YaCTHIL,
WHIYKIUOHHAs I1eYb




10

Ob6o6maromuit ~ ypok  «MaraHutHoe
IIoJIC. SHGKTpOMaI‘HI/ITHaSI HHIAYKIOUS

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

11

KonTponbnast pabota mo  Teme
«Mar"uTHoe 10JI€E.

3JI€KTpOMaI‘ HUTHAaA UHOAYKIHA»

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

12

CBOOO/IHBIE MEXaHUYECKUE
kosneOanus. ['apMoHuueckue
KOJIeOaHusI. VYpaBHeHHE
rapMOHHYECKUX KOJICOaHHH.

[IpeBpaienue sHepruu

bubmnoreka IIOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
Neproa MaJbIX KOJICOaHMIA Ipy3a Ha
HUTH OT JUTUHBI HUTH ¥ MAcChI IPy3a»

14

Konebatenbubiii koHTYp. CBOOOHBIE
AJIEKTPOMAarHuTHbBIE  KojieOaHMUs B
UIcaIbHOM KOJIE0aTeIbHOM KOHTYpE.
AHaJOrus MEeXJIy MEXaHUYECKUMH U
3JIEKTPOMAarHUTHBIMH KOJI€OaHUSAMU

bu6anoreka LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUU B HJICATTBHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cb9c4




16

IIpeacraBnenne 0  3aTyXaroLMX
KOJICOAHUSX. BeinyxaeHnble
MexaHu4yeckue koneOanus. Pezonanc.
BeIHyX/IeHHBIE ~ 3JIEKTPOMarHUTHBIC
KoseOaHus

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

ITepemennblil Tok. CHHYCOUAANBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH
[EPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICUCTBYIOILEE 3HAYEHHUE CUIIBI TOKA U
HaIpsKEHUs

bubnuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. IIpousBoxactso,
nepegaya u norpedeHue
JIEKTPUUECKON IHEPTUU

19

YcerporicTBo u MPAKTUYECKOE
IIPUMEHEHUE DIEKTPUUECKOT0 3BOHKA,
reseparopa IIEPEMEHHOTO TOKa,
JIMHUM dJIEKTponepeaayd

bubnuorexa [IOK
https://m.edsoo.ru/ffO0cc324

20

OKOJIOTUYECKUE PUCKU TTPU
IPOU3BOICTBE MIEKTPOIHEPTUH.

KynbTrypa ncnonbs3zoBanus

3JIEKTPOIHEPTUHU B OBCEIHEBHOM
JKU3HU

21

MexaHnnueckrue  BOJIHBI,  YCJIOBHS
pacnpoctpanenus. [lepuon. CxopocThb
pactpocTpaHeHUs ¥ JUIMHA BOJIHBL.
[Tonepeunbie ¥ MPOOIBLHBIE BOJHBI

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cca54




3Byk. CkopocTh 3ByKa. IpoMKOCTh

bubnunoreka LIOK

22 3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIeKTPOMArHUTHBIE BOJIHBI, UX

23 CBOMCTBa U cKopocTh. [1kana Bubmzorexa IOK

https://m.edsoo.ru/ffOccfeQ

3JIEKTPOMArHUTHBIX BOJIH
[IpuHuuMnbBl  paguocBs3M U

24 TeneBueHus. Pa3Butue cpencts
cBs3u. Paguonokanus
KonTponbnas padora «Konebanus u bubnmnorexka HOK

25 BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssiMonuHeitHOE  pacmpocTpaHEeHue

Y CBETa B OJHOPOJHOM cperne. Bubmuoreka LIOK
ToueuyHBIM UCTOUYHUK CBETA. _qu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue CBeTa. 3aKoHBI

27 oTpaxxeHus cBera. [loctpoeHue brbmorexa ITOK

. https://m.edsoo.ru/ff0cd4e0

M300paXeHU B MJIOCKOM 3epKaje
[Ipenomnenue CBETa. ITonHOE

-8 BHYTpeHHee oTpakeHue. IIpenenbHbiit Bu6mmorexa ITOK
yrou OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS

29 JlaGopatopHas pabora «3mepenue bubmuorexa [IOK

IMMOKa3aTeyid MPEJIOMIICHUSA CTEKIIa»

https://m.edsoo.ru/ff0cd67a




30

Jlunsel. Iloctpoenue u3o00pakeHuilt B

nuH3e. Popmysia TOHKOM JIMH3HI.

VBenuueHue JINH3EI

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

31

Jlaboparopnass ~ pabota
«Uccnenosanue CBOMCTB
M300paKCHHUH B JIMH3AX»

32

Hucnepcus cBera. ClI0KHBINA COCTaB
6emoro ceera. Ller. JlaGopaTopHas
pabora «HaOmroneHue aucnepcuu
CBETa»

33

HNurtepdepennus cBera. Judpakmms
cBeta. JludpakunoHHas pemeTka

bubmuorexa [JOK
https://m.edsoo.ru/ffOced22

34

HOHGpGLIHOCTB CBCTOBBIX BOJIH.

[Tonspuzanus ceera

bubmnoreka IIOK
https://m.edsoo.ru/ff0cf02e

35

OnTuueckue npubOpPHI U YCTPOUCTBA U

YCJI0BUSA UX 0€30I1acHOrO MNPUMCHCHUA

36

rpaHI/II_IBI MMPUMCHUMOCTHU
KJaCCUYECKON MEXaHHKH. HOCTy.TIaTH
cHeHuaJIbHOM TCOpHUU
OTHOCUTCIIBHOCTHU

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

37

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
3amensieHHUe BPEMEHU M COKpalleHUe
JUIMHBI

bubnunotexa LIOK
https://m.edsoo.ru/ffOcfa42




OHeprus U UMILYJIbC PENSITUBUCTCKON

38 yacTullbl. CBsI3b MacChl C SHEPTUEH U Brbmuorexa LIOK
HMITYITHCOM. DHEPIHs IOKOS https://m.edsoo.ru/ffOcfc68

39 KonTponbhas pabota «OnTuka. bubnuotexa [JOK
OCHOBBI CIEUATIBHON TEOpUH https://m.edsoo.ru/ff0cf6f0
OTHOCUTEIILHOCTH
®oronsl. Popmyna Ilnanka. Dueprus bubnmnorexka HOK

40 U UMITYJIBC (pOTOHA https://m.edsoo.ru/ff0cfe16
OTtkpbITHE u HCCIIeIOBaHUE

41 doTorddexra. OnpiTer A. T Bubimorexa LIOK
C https://m.edsoo.ru/ffOcffc4

TOJIETOBA
3akonbl porodddekra. YpaBHEHHE
42 OiHmreitHa 11 porodddexra. Bubmmorexa HOK
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» gorosdexra
Hasnenue cpera. OmbiTel I1. H.

43 JlebGeneBa. XuMuueckoe IeHCTBHE brbmorexa [IOK
cBeTa https://m.edsoo.ru/ff0d04a6
TexHudyeckne yCTpoWcTBa U
MpaKTUYeCKoe  IPUMEHEHHE:

44
($hOTOdIEMEHT, (dboTonaryuk,

COJIHEUHas OaTapest, CBETOINO/
15 Pemenne 3agad mo Teme «IJEeMEHTHI but6mmorekxa [IOK

KBAHTOBOU OIITUKW)

https://m.edsoo.ru/ff0d0302




Mogens atoma TomcoHa. OnbITEI

bubnunoreka LIOK

46 Pesepdopaa no paccesHHIO 0-4aCTHII.
pdopaa o p H https://m.edsoo.ru/ff0d091a
[Inmanerapnas mozens aroma
147 - 5 but6mmoreka [IOK
OCTyJIaTbl bOpa https://m.edsoo.ru/ff0dOafa
Wznydenne u mornomenue (HOTOHOB
bubmuorexa [IOK
48 IIpH [IEPEX0/I€ aToMa C OJJTHOTO YPOBHS
o https://m.edsoo.ru/ff0dOafa
SHEpPIruM Ha Apyroil. Buasl criekTpos
49 BoiHoBbIe cBoMCTBa YacTHIL. BOITHEI bu6nmorexa [IOK
e Bpoiis. https://m.edsoo.ru/ff0dOca8
KopnyckynisspHOBOITHOBOM
Jyalli3M. CnoHTaHHOE u
BBIHYKJICHHOE U3JTyYCHHE
OTKpbITHE PaTUOaKTUBHOCTU. ONBITHI
50 Pesepdopna no onpenenenuio cocraBa BrbmmoTexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3JTYYECHUS
CBoiicTBa anbda-, Oera-,
51 raMMaun3Iy4eHusl. Binusguune
paaTuoOaKTUBHOCTA Ha IKUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.
57 W3otonsl. Anbga-pacna. bu6muoreka [JOK

ONEeKTPOHHBIN 5 MIO3UTPOHHBIN
6erapacnan. 'amma-uznyyenue

https://m.edsoo.ru/ff0d1162




53

DHeprusi CBSI3M HYKJIOHOB B sijIpe.
S nepHblie peakuuu. S nepHbiit
peakrtop. [IpoGiemsl, epCeKTHBEI,
9KOJIOTUYECKHE aCIMEKThl SJIEpHOU
SHEPreTUKHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJyieMeHTapHbIe YacTullbl. OTKPBITHE
no3uTpoHa. MeTo bl HaOII0ICHUS U
PErUCTpaLUK 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cron «®yHaameHTanbHbIe
B3auMoaeucTBusA. ENMHCTBO
($u3nYECKON KapTUHBI MUpay

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

55

Bug 3Bésgnoro neba. CosBe3nus,
ﬂpKI/Ie 3Bé3III>I, IIJIAHEThI, UX BUIHUMOC
nBmkenue. ConHevHast cUCTEMa

56

COJ'IHI_IC. ConHeyHast aKTUBHOCTb.

HcTtounuk sHeprun CosHIA U 3BE3]

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IBI TITaBHOU
MOCJIeI0BATEIFHOCTH. BHYTpeHHEE
ctpoenue 38&311. COBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sposmrony CoHIIA U 3BE3]

58

Mneunslii [Iyre — Hama ["anaktuka.

ITonoxenue u aBrxkenue CoHIIA B
lamaktuke. T'anaktuku. YéEpHble
JBIPBI B IAPAX TaJaKTUK




59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznydenue.

Meraranaktuka

60

Hepemenusie mpoOieMbl aCTPOHOMUU

61

Kontponbaas pabora  «DnemMeHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

62

Ob6o6maromuii ypok. Ponb Qpusuku u
aCTpPOHOMUHU B DKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIHAJIbHONH U
ITHYECKOH cdepax  IeATCIbHOCTH
YeJioBeKa

63

O6oOmatomuii ypok. Pons u mecto
(U3HUKN U aCTPOHOMHH B

COBPEMEHHOM HAYYHOU KapTHUHE MHUPA

64

Ob6o6maromuit ypok. Posib

¢du3ndeckoil Teopun B GOpMUPOBAHUH
npeJcTaBIeHUN 0 ¢buznyeckoin
KapTHHE MHUpa

65

O6o06matomuii ypok. Mecto
buznyecKoil KapTUHBI MUpa B 0011IEM
pSAY COBPEMEHHBIX
€CTECTBEHHOHAYUYHBIX IIPEICTaBICHUN
0 NIpUpoAe




PesepBHBIi ypok. MarHutHoe 1noie.

66 1
DNeKTpOMarHuTHasE UHIYKIUS
PeszepBublit ypok. Ontuka. OCHOBBI
67 CIIeUaJIbHON TEOPUH 1
OTHOCHUTEIIbHOCTH
Pesepnbriii ypok. KBantoBas ¢pusuka.
68 DeMEHTBl aCTPOHOMUU U 1 Bubmorexa HOK
acTpodu3uKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 63

[TPO'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®usuka, 10 xknace/ Mskumes I'.41., byxosueB b.b., Corckuii H.H. mox penakiueit
[TapdenTreBoit H.A., Akunonepaoe obmectBo «M3natensctBo «IIpocBemenue»
» ®uswnka, 11 kiracc/ Msakumes I'.J1., byxosues b.b., Yapyrua B.M. nion penakuueit
[TapdenTreBoit H.A., Akunonepaoe obmectBo «M3natensctBo «IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. ®usuka. Konrponsueie pabotel B HOBoM ¢opmare. 10 kmacc. ABt. I'omoBa U.B. 2.
2.KoutponbHbie paboTel B Buge TtectoB. «Mutemnekt-Llentp», Mocksa, 2011
3.0Oms3uka. KontponeHbie paborel B HOBoM (opmare. 11 xmacc. Amt. T'omoa U.B.
4 KontponbHble paboTel B Buume TectoB. «MHTemekr-LlenTp», Mocksa, 2011
5. «®usuka, 10-11». Aptr. A.H.Mancypos, H.A. MancypoB Kuura nns yuurens. [[ns mkon
¢ ryMaHUTapHBIM npoduiiem oOyueHus. Mocksa, «IIpocsemenue».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1 http://nsportal.ru - conpanbHas ceTh pabOTHUKOB 00PA30BAHHMSL.

2 http://markx.narod.ru/pic/ - Gpu3MKa B MIKOJIE.

3 http://festival.1september.ru/articles/ - pecTHBaIb MEAATOTHIECKUX HIEH
«OTKpBITBII YPOK».

4 http://www.fizika.ru/ - caifiT wist yuurenel QU3MKK U UX YUEHUKOB.

5 http://www.physics.ru/ - MaTepuaisl Mo GU3MKe.

6 www . ege .edu.ru - uEpopMaroHHBIH noptan EI'D.

7 http :// school - collection . edu . ru / - equnas koswiekuus [IOPoB
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