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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1no ¢u3uke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbel, mpeactaBieHHblx B PI'OC COO, a Takke ¢ ydé€rom
denepanpHOl paboyeil TpOrpaMMbl BOCHHUTAHHMS W KOHLEMIUU IPErmojaBaHus y4eOHOTro
npeamera «®Puszmka» B o0Opa3oBaTelbHBIX  OpraHu3amusx Poccuiickoit ~ denepanuu,
peaTn3yoIX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HamnpaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI MHpa oOydaromuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM ®I'OC COO k 1mIaHHPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpPEIMETHBIM
pesyibTataM OOY4YeHHs, a TAKKE YUYUTHIBACT HEOOXOIMMOCTb peau3ali MEXIPEIMETHBIX
CBsi3ell (PM3UKM C €CTECTBEHHO-HAYYHBIMH YUEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3Y4eHHs (U3UKU HAa YPOBHE CPEIHEro oOIlero odpa3zoBaHus, MJIaHUPYEMble
pe3ysibTaThl OCBOEHHS Kypca (HU3UMKU: JIMYHOCTHBIE, METANpEeIMETHbIC, IpEeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

— IUIaHWpYeMBbIEe Pe3yJbTaThl OCBOCHHS Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM UHUCIIE
IPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;
— cozepkaHue yueOHoro npenMera «®du3ukay 1o rojgam o0ydeHus.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BHICTYIIAsl B KAUECTBE yUe€OHOTO
npeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHHM 00 OKpY)KaroIlleM MHpE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3YIOUIMHM Il €CTeCTBEHHO-HAay4YHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouosoruei, pusnueckoir reorpadpueil u actpoHomuei. Mcnonab3oBaHue U aKTUBHOE
IpPUMEHEHHE (PU3NYECKUX 3HAHUN ONpEeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, IOJIyY€HHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Ipyrux. M3ydeHue pu3nKu BHOCUT OCHOBHOM BKJIaJ B
(dopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0ydaromuxcs, B GopMUpoBaHHe YMEHUIH
MPUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUN UMHU Y4eOHBIX HCCIIEI0BaHUM.

B ocHOBY Kypca ¢u3uku Ui YpOBHS CpeHEro 001ero o0pa3oBaHus MOJOXKEH psll UaeH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEHM KypC SBJSETCS JJOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fiesioB (PU3MKH, BKIIOYAET KaK BOIPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEl MaTepuall Kypca GU3NKU 00beAUHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABIECHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BEUIECTBE U MOJIE.

Hoesn eymanumapuszayuu. EE peanuszanus mpenanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHMana GU3N4YEeCKoil HayKu, OCMBICIIEHUE CBS3U Pa3BUTHUS (DU3UKU C Pa3BUTHEM OOLIECTBa,
a TaK)kKe ¢ MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U IKOJIOTUYECKUMU TIpoOIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pu3uku npeamnosiaraet 3HakOMCTBO C HIIMPOKHM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn »skonozcusayuu peaqu3yercsi MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXAeHUS MPoOJIeM PalliOHAIBHOTO PUPOJIONIOIB30BAaHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeaHEro oOIero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOopMUPOBAHHE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
¢usnueckoil Teopuu, poiaM (YHIAMEHTANbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



MPEJICTAaBICHUSIX O NPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHi, NJIs ONMHUCaHUs €CTECTBEHHO-
HAYYHBIX SIBJICHUN U MTPOIIECCOB).

CucreMHO-TIeATEIbHOCTHBINA MOIXO0 B Kypce (GU3MKH peau3yeTcs MpekIe BCero 3a cuér
OpraHu3aly SKCIIEPHUMEHTAILHON JeATeIbHOCTH oOydarouuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKM — 3TO HCIIOJIb30BAHHUE CHUCTEMBI ()POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpamMme Mo (U3NKe OOBEIUHEHBI B OOMIMIA CIIMCOK
YUEHHYECKUX MPAaKTHUYEeCKUX padoT. BrigeneHue B yka3aHHOM IMepedHe J1abopaTOPHBIX padorT,
IOPOBOIUMBIX ISl KOHTPOJS M OLEHKH, OCYHIECTBISIETCS YYaCTHHKaMH O0pa3oBaTeIbHOTO
mpolecca UCXo/is U3 0COOEHHOCTEN TUIAHUPOBAHUS U OCHaleHUs kabunera ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAZCHUE OOYYAIONIMMHUCS YMEHHUSMH HPOBOJIUTH KOCBEHHBIE H3MEPEHUS,
UCCJIEIOBAHMS 3aBUCHUMOCTEH (DU3MUECKUX BEIMYMH U IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHKE yAENSETCS PELUICHUI0 Pacu€THBIX U KadeCTBEHHBIX 3a1ad. [Ipu saTom
JUIsl pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3UYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSATh W3YyUEHHbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszeina
Kypca, TaK ¥ HHTETPUPYS 3HAHUS U3 PA3HBIX pa3/enoB. [l KaueCTBEHHBIX 3a/1a4 MPUOPHUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBACHEHHE TMPOTEeKaHWs (QUIUYECKHX SBICHHM W TPOIECCOB B
OKpYXKAaroIIel >KU3HH, TpeOyromue BbIOOpa (U3UUECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum c¢ TpeboBanusimu  PI'OC COO Kk MarepuagbHO-TEXHHUUYECKOMY
obOecrieueHn0 ydeOHOro Impoiiecca 0a30BBIl YpOBEeHb Kypca (M3HKH HAa YpPOBHE CPEIHETO
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (hM3MKH WK B
YCIIOBUSX MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOro LuKIa. B xabunere
Gu3MKK JOKHO OBITh HEoOXoammoe JaboparopHoe 00OpyHAOBaHWE [UISI  BBITIOJTHCHHS
YKa3aHHBIX B MporpaMMe Mo (pu3uke yYeHUUYEeCKHX MPAKTHUYECKUX paldoT U JAEMOHCTPAllMOHHOE
00opyI0BaHue.

JlemoHcTpanimoHHOEe 000pyAoBaHHe (OPMUPYETCS B COOTBETCTBHH C MPUHIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M OOECIeYMBAET IMOCTAHOBKY IEPEUMCICHHBIX B MPOrpamMMe I10
bu3MKe KIIOYEBBIX JEMOHCTpAIMil AJS UCCIEJOBAHMS HM3y4aeMbIX SIBJICHHH M IPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyAOBaHHE AJsl YYEHMUYECKHX IMPAKTHUUECKUX paboT (GopmHpyeTrcs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOeCTeuMBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKXKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LEJIAMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:

— (QopMmHpoBaHME WHTEpeca M CTpPeMJICHHS OOydJalomMXCsi K HAyYHOMY H3yYSHHIO
IPUPO/IbI, pA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE TMPEIACTABICHMA O HAy4YHOM METOA€ TO3HaHUS U  (OPMHUPOBAHUE
HCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

— (QopMHpoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3ylibTaTa M3Y4YEHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

— (QopmupoBaHUE YMEHHI OOBSCHATH SIBICHUS C WCMOJIb30BaHHEM (U3NYECKUX 3HAHUU U
HaYYHBIX J0Ka3aTeNIbCTB;

— (QopmupoBaHUE MPEACTABICHUH O POIM (PU3UKU AJS Pa3BUTUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHI.

JocTiwkenne 3TUX Lenel oOecrneyrBaeTcsi pelleHHeM CIEAYIOMMX 3a7ad B Ipoliecce
M3y4deHus Kypca (U3NKN Ha YPOBHE CPETHETO 00IIEero 0opa3oBaHusI:



— TNpUOOpETeHHE CHUCTEeMbl 3HAHUH 00 OOImMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpUSX, BKIIIOUAs MEXaHUKY, MOJICKYISIPHYIO (PU3UKY, JJIEKTPOJAMHAMUKY, KBAHTOBYIO
(bU3HKY B 3JIEMEHTHI aCTPO(U3UKH;

— (¢opMUpoBaHME YMEHUH MPUMEHSTh TEOPETUYECKUE 3HAHUA [UISI  OOBSCHEHHS
GU3HYECKUX SBJICHWA B TPUPOJE W JUIS TNPUHATHS MNPAKTHYECKUX PEIICHUH B
MOBCE/IHEBHOM JKU3HH;

— OCBOEHHE CIIOCO00B peUIeHHS Pa3IUYHbIX 33/1a4 C ABHO 3aJJaHHOU (hHU3MUECKOIl MOJIEIbIO,
3a1a4, IOJAPa3syMEBAIOMIMX  CAaMOCTOATENbHOE  CO3/aHue  (U3MYECKOH  Mojenw,
aJIeKBATHOW yCIIOBUSIM 3a/1a4u;

— TIOHMMaHHE€ (PU3UYECKHX OCHOB W MPHUHIUIOB JEUCTBUSA TEXHUYECKHX YCTPONCTB U
TEXHOJIOTMYECKHX IIPOLIECCOB, MX BIUSHUSA Ha OKPYKAIOLIYIO CPENY;

— OBJAJEHHE METOJaMH CaMOCTOSITEIBHOTO IUIAHUPOBAHHMS M IMPOBEACHHS (PU3HMUECKUX
SKCIIEPUMEHTOB, aHaJIN3a U UHTEpHpeTanui nHGOpMaIuu, ONpeAesIeHUs] JOCTOBEPHOCTH
IIOJIyYEHHOT'O pE3yJIbTaTa;

— CO3JaHUE YCIIOBUHM IJIA Pa3BUTUS YMEHUM MPOEKTHO-UCCIEAOBATEIbCKOM, TBOPUYECKOMN
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi YpOBEHB) HA ypOBHE CpPEAHET0 OOIIEro oO0pa3oBaHUS
otBoauTcs 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B Hemenmo), B 11 kiracce — 68 yacoB (2
yaca B HEJICIIO).

COJAEP/KAHUE OBYYEHUSA
10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®usnka — Hayka o npupoje. Hayunble Meroasl mo3HaHUs OKpyxarouiero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue (usnueckux siBjaeHuid U npoiueccoB. Hayunbsle runores3sl. dusznueckue
3aKOHBI ¥ TE€OpHH. [ paHHIIBl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [[pHHITUTT COOTBETCTBUSI.
Ponp u mecro ¢u3uku B (HOpPMHUPOBAHMM COBPEMEHHOM HAyYyHOW KapTUHBI MHUpPA, B
MPAKTUYECKOU IS TETLHOCTH JIIOICH.
Llemoncmpayuu
AHanorosbie U U(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYNKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMkeHud. Cucrema
orcué€ra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHONW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBI KOOpAMHAT. CI0KEHUE NEPEMELICHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpEHHOE MpPsIMOJMHEHHOEe IBMKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MepeMeIeHUs] MaTepruaibHOW TOUYKU OT BpEMEHH.

CBobosHoe nmajzieHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs.

KpuBonuHueliHoe nBrkeHue. [[BrykeHHWe MaTepualbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOW 110 MOJYJII0 CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEHHas CKOpocThb. llepmon u
yacTtoTa oopamieHus. LleHTpocTpeMHUTENTbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBa UM IPAKTUYECKOE TNPUMEHEHHWE: CIUJOMETP, JABM)KEHUE
CHApsIJI0B, LIETIHbIE U PEMEHHBIE TIEpeayu.

Llemoncmpayuu



Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUSI.

[TpeoOpazoBaHre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmronenne aBM>XeHUS Teja, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne HepaBHOMEPHOTO ABHIKEHUS € LEIIbIO ONPEAEIEHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMS — MEXIYy — MYTAMH, [POMJCHHBIMH  TEJIOM  3a
MOCJIEIOBATEIbHbIE PpaBHbIE MPOMEXKYTKM BpPEMEHH MpPU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuyenue ABUKEHUS LIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutenbHOocTH ["anunes. [lepoiii 3akon HeroToHa. IHEpLuManbHble CUCTEMBI
OTCYETa.

Macca Ttena. Cwina. Ilpununun cynepno3uuuu cui. Btopoit 3akon HerooTona s
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepralibHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHUs CKOJIBKEHUS U cuia TpeHus nokos. Koaddurment tpenns. Cuna COnpoTUBICHUS
P ABUKEHUH TeJla B dKUJKOCTH WM rase.

[ToctynarenpHoe 1 BpallaTteiabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeEaA.

MOMEHT CcuiIbl OTHOCUTENIBHO OCH BpauieHus. [lnedo cunbl. YcnoBus paBHOBecHs
TBEPAOIO Tea.

TexHuueckue yCTpOCTBA M NPAKTUYECKOE NPUMEHEHHWE: IOALINUIHUKY, JIBUKEHHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLHH.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMariui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCcHUs TBEPAOTO Tena. Buabpl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydeHue ABMKeHUs OpycKa 10 HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYXKUHE U PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue ycnoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAILCHUS.

Tema 3. 3aKoHbl COXpaHeHUs 6 MEXAHUKE

NMnynbsc MatepuanbHOM TOUKM (Tea), CUCTEMbI MaTepUAIbHBIX TOUYEK. MMIynbe cuibl 1
VM3MEHEHHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUS UMITYJIbca. PeakTHBHOE JBH)KEHUE.

PaGora cubl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprusi marepuanbHOW TOUYKU. Teopema 00 W3MEHEHUHM KHUHETHYECKON
SHEPTUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eopMuUpoBaHHON MPYKUHBIL.
[ToTeHnnanbHas SHEPTUS TeNNa BOIH3U TOBEPXHOCTH 3EMITH.



[ToreHnuanbHble ¥ HEMOTEHLMANbHbIE CHIIbL. CBA3b pabOThl HENOTEHIMAIbHBIX CHII C
MU3MEHEHHUEM MEXaHNYECKOM SHEPIrUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCcTpOMCTBA U IPAKTHUYECKOE IPUMEHEHME: BOJOMET, KOINEpP, MPYKUHHBII
IIUCTOJIET, JBUKCHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[Tepexon moTeHMATIBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHune aOCONIOTHO HEYNpPYyroro yzaapa C I[OMOLIbI JBYX OJMHAKOBBIX HHTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3U pabOThl CUJIbI C M3MEHEHHEM MEXaHUYECKOH 3Hepruu Tejla Ha
IIPUMEPE PACTSIKEHUs PE3UHOBOIO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi puM3MKa M1 TepPMOAUHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMUHETHUYECKON TEOPUH U UX ONBITHOE 00OCHOBAHHUE.
bpoynosckoe gBuxkenue. Juddys3us. Xapaktep ABIKEHHS U B3aUMOJICHCTBUS YaCTHI]
BemecTBa. MoJlend CTPOCHHUS Ta30B, JKUIKOCTEH M TBEPIBIX TEeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pa3mepbl Mozekyn. KoaumdecTBo BemiecTsa.
[TocrossuHast ABorazpo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOH TEOPHUH
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpedHed KHHETHYECKOH SHEepruu
TEIJIOBOTO JBMKeHMs dactun rasa. [llkama temneparyp KeneBuna. ['a30BbIE 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3omponecchl B HjacaibHOM rasze ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe mpeacTaBiIeHne H30MPOIECCOB: H30TEPMa,
u30Xxopa, nzodapa.

TexHu4YecKne yCTpoMCTBA U IPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbeIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCIUHECHUM.

OnbITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopens onbita LlTepHa.

OnBbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUA.

Mogens, HIUTIOCTPUPYIOIast IPUPOLY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

OmnpeneneHue Macchl BO3JyXa B KIJIACCHOM KOMHaTe Ha OCHOBE H3MEpeHUH o0béMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoguHamuyeckass cucrema. BHYTpEHHsISI DHEpPrusi TEPMOAMHAMUYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHsS SHEprus 0lHOATOMHOTO
UJeaIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeTIbHas
TEIJIOEMKOCTH BelecTBa. Koau4yecTBo TEIUIOTHI IpH TEIUIoNepeaaye.

[Tonsstue 00 ammaGatHOM mponecce. IlepBbiil 3akoH TepMmoanHamuku. llpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHY K H3ompolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs nmpoieccoB B MpUPO/IE.



Tennossie MamuHbl. [I[puHIMNIBL qeHCTBUS TEIIOBRIX MantuH. [IpeoOpa3zoBanus SHEPTUU B
TeruIoBbIX MamuHax. KoadduimenT noneznoro aeicteus teruioBoit Mammubl. [{ukn Kapao u
ero K03 GUIUEHT MOJIE3HOTO ASHCTBHS. DKOIOTHYECKHE MPOOIeMbl TEINIOIHEPT€TUKH.

TexHuueckue yCTpoilcTBa M MPAKTUYECKOE IMPUMEHEHUE: [BUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Llemoncmpayuu

H3MmeHeHre BHYTpEHHEH SHEpruu Tejla MPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue 3(upa B JATyHHOU TPYyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAIISA).

W3meHeHnune BHYTpEHHEH SHEpruu (TeMIepaTypbl) Teja Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3mepenne yaenbHOU TeII0EMKOCTH.

Tema 3. Acpezammnsie cocmosanusn eeuwgecmea. Dazosvie nepexoonvt

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u  kumneHue. AOCOIIOTHAs U
OTHOCHUTEIIbHAs BIKHOCTh BO31yxa. HachlmeHHbli nap. YaenpHas TeIoTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT JABJICHMUS.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaybl. [lnaBneHune u kKpucramnmzanus. Y aenbHas
TeruioTa miasiaeHus. Cyonumarius.

YpaBHeHHE TEIUIOBOTO OallaHca.
TexHuYeckue YCTpOWCTBA M INPAKTHUECKOE MPUMEHEHHE: THIPOMETP M ICHXPOMET,

KaJIOpUMCTP, TCXHOJIOT'MH MOJIYy4YCHUA COBPCMCHHBIX MaTcpuraioB, B TOM HHUCIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu moHW>KEHHOM JaBICHUH.

CriocoObI U3MEPEHUS BIAKHOCTH.

HabGmonenve HarpeBaHus ¥ TUTABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepeHrie OTHOCUTENBHON BIIaXKHOCTH BO3yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. ONEKTpUYecKud 3apsan. JlBa BuAa DIIEKTPUYECKUX 3apsiioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe nose. Hanpsok€HHOCTh 3nekTpuueckoro noss. [lpuHuun cyneprno3uuuu
IEKTPUYECKUX MOJIEN. JIMHNN HaNPSYKEHHOCTH AIIEKTPUYECKOTO MOJIS.

Pabora cun oanexktpocratudyeckoro modisa.  [loreHnman. Pa3HOCTP  MOTEHIMAIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJI€. J{M3IeKTpruiecKasi IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHJAEHCAaTOpa. DHEPTHs
3apsKEHHOI0 KOHJIEHCATOPA.

TexHu4eckne yCTpoWCTBAa M IMPAKTHYECKOE NPUMEHEHHUE: JIJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

VY eTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3aumoneiicTBue Ha3IEKTPU3OBAHHbIX TEIN.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3alIMTA.

Ju3IeKTpUKU B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOMIAJXA IUJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKUI TOK. Y CIOBUS CYLIECTBOBAHHUS JIEKTPUUECKOro TOKa. MICTOYHMKH TOKa.
Cuna toka. [TocTossHHBII TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DneKTpuuecKoe COIIPOTHBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMELMIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DIEKTPOABUKYILAsA CHJIA U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma uist
MOJIHOM (3aMKHYTOM) ayiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1IEKTPOHHBIX ITyYKOB.

[TomynpoBomHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CsoticTBa p—N-nepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

DNEKTPUYECKUII TOK B PACTBOpAaX M paciulaBax »dJICKTPOJIUTOB. IJIEKTPOJIUTUUYECKAS
Jucconyanus. DIEKTPOIIN3.

DnexTpuueckuil Tok B razax. CaMOCTOSTENbHbIN U HECAMOCTOATEIbHBINA pa3psaa. MonHusL.
ITna3ma.

TexHu4yeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEpMETP, BOJBTMETD,
peocTaT, HCTOYHUKH TOKA, JJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, AIEKTPOOCBETHTEILHBIC
MpUOOPBI, TEPMOMETP COMPOTHUBJICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JIMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, TUIOMIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CwmenraHHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMKYLIEH cuiibl. KopoTkoe 3aMblKaHHE TallbBAHMYECKOTO
AJIEMEHTA M OllIEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOIMMOCTH JHO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydeHne cCMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYIIEH CHIIBI  HCTOYHHMKA TOKa W €ro0  BHYTPEHHETO
COTIPOTHUBIICHUS.

Habmronenue anekrponusa.

MexnpeaMeTHblie CBSI3H

Wzyuenne kypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € Y4ETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpauu ¥ TEXHOJOTHH.



Mescnpeomemuvie nowsimusi, CBA3aHHBIE C W3yYEHHEM METOJIOB HAYYHOT'O TO3HAHUS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3MUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
SKCTIEPUMEHT, MOJCITUPOBAHNE, MOJIEIb, U3MEPCHHE.

Mamemamuxa: pelieHHE CUCTEMbl YpaBHCHHM, JHMHEWHas QyHKOus, mapadona,
runep6oa, ux rpadMKy ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKITMU: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M WX MPOSKIHH HA OCH
KOOPJIMHAT, CJI0’KEHHUE BEKTOPOB.

buonoeusn: mexannueckoe ABMKEHHE B JKUBOW mpupoje, 1uddy3us, 0cCMOC, TEII00OMEH
JKUBBIX OPraHU3MOB (BHJIBI TEIUIONIEPEAauH, TEIJIOBOC PABHOBECHE), FJICKTPUUCCKUEC SBICHHS B
JKUBOM IPUPOJIE.

Xumusi: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOSHUE aTOMOB M MOJICKYJI, MOJIb BEIIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, KUJIKOCTEH K Tra3oB, AJIEKTPUUECKHUE
CBOMCTBA METAJIJIOB, AJICKTPOJIMTHYCCKAS TUCCOLMAIINS, TajlbBaHHUKA.

T'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apoMeTp, TEPMOMET.

Texnonozusn: npeodpa3oBaHUe IBMKCHUM C UCIIOJIH30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHHKE, TOJIIMITHAKK, HCIIOJIb30BAHUE 3aKOHA COXpPAaHEHUS UMITyJhCa B TEXHHKE (pakera,
BOJAOMET M Jpyrue), JBUTATeNhb BHYTPEHHErO CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOIMIHHUK, KOHTUITHOHEP, TEXHOJIOTHH TIOJyUYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE
HAaHOMATEPHAIOB, W  HAHOTEXHOJOTHM,  DJIEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHUC
AJIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA MPHUHTEP, DJIEKTPOHArpeBaTeIbHBIC IMPUOOPHI,
3JICKTPOOCBETHTEIIbHBIC TPUOOPHI, FATbBAHUKA.

11 KUIIACC

Pasznea 4. diaekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpomMazZHUMHAA UHOYKYUA

ITocrositHHbIE MarHuThHL. B3auMopelcTBHE NOCTOSIHHBIX MAarHuToOB. MarmuTrHoe IIoJIe.
Bekrop marauTHOM MHAYKIMH. [IpyHIMI Cynieprnio3uiyy MarHUTHBIX ITOJIEH. JINHUKM MarHUTHOU
uHAyKIMK. KapTiHa TUHUI MarHUTHON MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MaruautHoe mnojie MpoBOAHMKA ¢ TokoM. KapTuHa JAMHMI MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cwia Jlopenna, e€ MOAynbp W HampaBiieHHe. JIBUKEHUE 3apsHKEHHOW 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenna.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
ONEeKTPOABMKYIIAs CUJIa MHAYKLIMU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABHKYIAs CHUJa MHIYKIUU B TPOBOJHUKE,
JBUKYLIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBICHNE CAMOMHIYKIIMHU. DJIEKTPOABIIKYILAs CHUIa CAMOMHIAYKLIUH.

DOHeprus MarHUTHOT'O TOJISl KaTYLIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPAKTUUYECKOE MPUMEHEHHWE: IOCTOSHHbIE MAarHUTHI,
JIEKTPOMArHUTHI, JJIEKTPOJIBUraTEIlb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL,, MHAYKLIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHNE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3auMopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.



HevictBue cuiibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE HNEKTPOMArHUTHON UHIYKIUU.

IIpaBuiio Jlenua.

3aBUCUMOCTD 3JIEKTPOABIKYIIEH CHJIBI MHAYKIMHA OT CKOPOCTU M3MEHEHHS] MarHUTHOI'O
MOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

M3yuyeHnne MarHuTHOTO T0JIs1 KaTYIIKH C TOKOM.

HccenenoBanue 1elcTBUS NOCTOSHHOTO MArHUTa HA PAMKY C TOKOM.

HccenenoBanue siBJICHUS JIEKTPOMArHUTHON UHAYKIUH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUmMHble KOJ1€0AHUS

Konebarenbnass cucrema. CBoOogHble MexaHMuYecKHe KojeOaHus. [‘apmMoHMuYeckue
kosebanusa. Ilepuon, wactora, ammumryna u ¢asza kosebaHuil. IlpyKUHHBIH MasTHHK.
MareMaTiuecKkuii MasTHHK. YpaBHEHHE TrapMOHHMYECKHX KojeOaHwii. [IpeBpamieHue >Hepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HUACATHHOM
KoJIe0aTeIbHOM KOHTYype. AHAJIOrusl MEXJy MEXaHWYECKMMH M 3JEKTPOMarHUTHBIMU
kosebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HUACATHHOM KOJIeOaTeIhHOM
KOHTYPE.

[IpencraBienne o 3aTyxarmux KojaeOaHUsIX. BBIHYXICHHbIE MEXaHHUECKUE KOJICOaHusI.
Pe3onanc. BeiHy/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHMUs.

[Tepemennblil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIIIUTYHOE U IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W HOTPEOIICHUE SIEKTPHUECKOW HIHEPTHUU.
OKOJIOTUYECKME PUCKM IpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa wucnonb3oBaHus
AIIEKTPO3HEPTUU B IOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpoOiiCTBA M TNPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKHI 3BOHOK,
TreHepaTop NEPEMEHHOI0 TOKa, IMHUHU JJIEKTpoIiepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM cUCTEMbI (IPYKUHHBINA WM MaTeMaTHYeCKUN
MasITHUK).

HabGmronenue 3aryxaronmx KoieOaHuid.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOaHUIA.

Hab6monenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs.

OcuumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa UM HamlpsbKEHUST OT BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUH PE3UCTOpa, KaTYIIKU MHAYKTUBHOCTHU U
KOHJIEHCATOPA.

Mogenb TMHAN 3IEKTPOIIepESadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTHU NEPUOa MAJIBIX KosieOaHUl rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanue NEPEMEHHOTO TOKAa B [ENM M3  IOCJIENOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE 60IHbL

Mexanunueckre BOJIHBI, yciIoBHUs pacnpoctpaHenus. [lepuon. CkopocTs pacnpocTpaHeHus
u januHa BoJHBL. [lomepeunble u mponosibHble BOJHBL. MWHTepdepenius u nudpakuus
MEXAHUYECKUX BOJIH.



3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS M3JIy4€HHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBAa 31€KTPOMArHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakuus, uarepdepenuns. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[lIxana 37eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JIEeKTPOMArHUTHBIX BOJH B TEXHUKE M
OBITY.

IIpuHIMIIBI pagnoCBA3U U TeaeBuaeHus. Pagnonokanus.

DNIEeKTPOMarHUTHOE 3arps3HeHUE OKPYKAIOIeH Cpebl.

TexHuueckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, Pajap, paauonpuéMHUK, TEIEBH30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE MONEPEYHBIX U MPOJIOJIHHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumronenne otpaxkeHus U IPEIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmtonenue nnrepdepeHny u AuQpakini MEXaHMIECKUX BOJH.

3BYKOBOH pE30HAHC.

Habmioienue CBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUTUTYIOH W YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJNIEKTPOMATHUTHBIX  BOJIH:  OTPaKEHUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OAHOPOIHOMN Cpelie.
JIyu cBera. ToUeUHBIM UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKoHbl OoTpaxkeHUsl cBeTa. [locTpoeHne H300pakeHUH B IJIOCKOM
3epKajie.

[Ipenomnenune cBera. 3aKOHBI MpeIOMIIEHUS CBeTa. AOCOJIOTHBIM TMOKa3aresb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yron MOJHOTO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus ceera. ClnoxHbIi cocta 6eoro cgera. Lper.

Cobuparoniue W paccewBarolve JMH3bL. ToHKass JuH3a. POKYCHOE pPACCTOSIHHUE U
ONTHYECKasl CHiia TOHKOW NUH3BI. [locTpoeHne n300paxeHuii B COOMPArOIINX M PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T'€OMETPUUECKOMN ONTHUKH.

BonmnoBas onrtuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUsI MAKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(DA3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakinuonnas pemérka. YciaoBue HAOMIOJEHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA HA IU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoHCTBa W IpaKTHUYECKOE NPUMEHEHHUE: OYKH, Jyma, (oToammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKON, BOJOKOHHAs ONTHKA, JU(PPAKIHOHHAS
pemeTKa, TOISTPOUSI.

Jlemoncmpayuu

[IpsimonuHetHOEe pacHpocTpaHEHUE, OTpakKeHHWE U TpeioMieHHe cBeTa. OnTuueckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. MoJienb CBETOBOIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.



Hab6nronenue nqudpakuuu cBera.

HabGmronenue aucrnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBIL.

[Tomrydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
W3mepenne nokasaresns NpeioMIICHUs CTEKIA.
HccnenoBanue CBOWCTB M300paKECHUH B JIMH3AX.
Habmonenue nucnepcuu cBera.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH
I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUH
OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTh MOJYJSl CKOPOCTHM CBETa B BaKyyMe, IPUHIHUII
OTHOCUTEIBHOCTU DUHINTCIHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAILCHHUE JIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM PENSTUBUCTCKOM YaCTULIBI. DHEPIHUsl OKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. @opmyna [Tnanka cBs3u sHEpruu GOTOHA C €ro YaCTOTOM. DHEPrust U UMIYJbC
doToHa.

OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Ombitet A. I. CroneroBa. 3akoHBI
doroaddexra. Ypasaenune DitHmreitHa 1 porodrpdexra. «KpacHas rpanuna» dporodddekra.

JlaBnenue cera. Onbitel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpOHCTBAa M IMpPAaKTHUYECKOE NpUMEHEHHue: (HOoTorneMeHT, (POToJaTyuK,
COJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTor(heKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToaddexra.

CBeToanoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Peszepdopaa mo paccesHuro o -yactuil. [lmanerapHas
Mozenb atoMa. Ilocrynarsl bopa. U3nydenue u nornomieHue (GOTOHOB IpU MEpexo]e aToMa ¢
OJIHOTO YpOBHS DJHEpPrum Ha JApyro. Buasl cnektpoB. CHeKTp YpOBHEH 3HEpPIHHM aroma
BOJIOpOJA.

BonnoBsele cBolicTBa yactull. BosHel 1e bpoiinsa. KopnycKynsipHO-BOJIHOBOW Tyaan3M.

CroHTaHHOE U BBIHYKJIEHHOE HU3JTyuEHUE.

TexHuueckue yCTpPONCTBA M IPAKTUYECKOE IPHUMEHEHHUE: CIEKTpajbHBI aHaIu3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopna.

Omnpenenenne JUIMHBI BOJIHBI J1a3epa.

Habmtoienue inHedvaTbIX ClIeKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

HabmoneHnue nuHeiuaToro crnekrpa.



Tema 3. Amomnoe aopo

OKCNEPUMEHTHI,  JOKa3bIBAIOIIME  CIIOKHOCTh  CTPOCHHUS  sijpa. OTtkpbITHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paauoaKTUBHOIO U3JIy4EHUS.
CaoticTBa anbda-, 6era-, raMma-u3IydeHus. BiusHue paguoakTHBHOCTH HA KUBBIC OPTraHU3MBI.

OtkpbiTHe TIpoTOHAa W HedTpoHa. Hykmonuas mopens siapa ['eitzenOepra—lBaHeHKO.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacniaz. DIEKTpPOHHBIM W MO3UTPOHHBIM OeTa-pacmaj. ['amma-uznydeHue. 3akoH
paZoaKTUBHOIO pacmaja.

DHeprus CBsS3U HYKIOHOB B siape. Anepubie cuiibl. Jledext maccsl sapa.

SInepusle peakuuu. [lenenue u CUHTES SIED.

Snepusiii  peaktop. TepmosnmepHwiii cuHTe3. [IpoOieMbl W MEPCHEKTHBBI  SACPHON
SHEPreTUKHU. DKOJOTUYECKUE ACTICKTHI SJIEPHON SHEPTETUKHU.

DnemMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

Metoabl HaOMIOEHUS U PETUCTPALIMN FIIEMEHTaPHBIX YaCTHII.

dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHu4ecknue yCTpONCTBAa M MPAKTHUYECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
SICPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

Cu€TYrK MOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue TpekoB vacTuil (110 rOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Ortanbl pa3BuTus acTpoHoMuu. llpukiagHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHH.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, INIAHETHI, UX BUJUMOE JIBUKCHUE.

Conneunas cucrema.

Connue. Conneuynass axTuBHOCTh. Mcrtounuk sHeprunm ConHua u 3BE3A. 3BE3ABI, HMX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMma «CHEKTpalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3N TJIaBHOU
NOCJIe0BaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. (COBpEeMEHHbIE IIPEACTABICHUS O
MPOUCXO0KACHUH U BoJtoMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [1yts — Hamia ["anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B SAPaxX TANAKTHK.

Bcenennas. Pacmmpenue Bcenennoii. 3akon Xa06na. Pa3beranue ramaktuk. Teopus
bonsioro B3peiBa. PennkroBoe nznyyeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmonenns HeBOOPYKEHHBIM IJ1a30M € UCHOJIB30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIpEIeNIEHUs MOJI0KEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o01maroniee moBTOpPEeHNE

Posnb Qu3MKHM W acTPOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHMUECKOW, COLMATIbHON U
THUYECKON cdepax JesATeJbHOCTH 4YeJOBEKa, poJiib W MeCTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTMHE MHUpaA, pOJb (PU3HUECKOW TeopuH B (OPMHPOBAHUHU
IpeJICTaBICHUN 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IIPUPOJIE.



MexnpeaMeTHbIe CBS3H

Wzyuenne kypca ¢usuku 6azoBoro ypoBHs B 11 Kiacce OCyIIECTBISETCS € Y4ETOM
COJIEPXKATENBHBIX MEKIIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH, OWOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemuvie nowsmusi, CBA3aHHBICE C W3yYEHHEM METOJIOB HAYyYHOT'O IO3HAHUS:
sBIICHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
SKCTIIEPUMEHT, MOJCITMPOBAHUE, MOJICIb, U3MEPCHHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETPUYECKUE (YHKIIMH: CHHYC,
KOCHHYC, TaHTEHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOSKIIMA HAa OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB, MPOM3BOIHBIC AJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKHU TI0JI00MS TPEYTOJILHUKOB, ONPEACIICHHE TIIOMIAIN TIII0CKUX GUTryp u 00bEMa Tell.

buonocus: >MeKTpUYECKUE SIBICHUS B KUBOW MPHPOJE, KoJeOaTeabHbIC IBIKEHUS B
JKUBOW TPUPOJIE, ONTHYECKHUE SBJICHUS B JKMBOW MPUPOJE, NEWCTBHE paJUAlMK Ha >KUBBIC
OpTaHU3MBI.

Xumus: CTpOCGHHME aTOMOB M MOJICKYJ, KpPUCTaUTMYECKash CTPYKTypa TBEPIBIX Te,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MITH, 3aJIeKU MAarHUTHBIX Pyl, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, TIPEICKA3aHNE 3eMJICTPSCCHUH.

Texnonozusn: TUHUW SJEKTPOIEpeay, TEHEPATOP MEPEMEHHOTO TOKA, YJICKTPOABUTATEIb,
WHAYKIIMOHHAS T[1€4Yb, paxap, pPaJuoNpuUEMHUK, TEIeBU30p, aHTeHHA, Tenedon, CBU-mneus,
MIPOCKIIMOHHBIN aIlapaT, BOJIOKOHHAs ONTHKA, COJIHEUHAs OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «®dusuka» Ha ypoOBHE CpEIHEro oO0IIero odpazoBaHUs
(6a3oBBIi  ypOBEHb) JODKHO  OOECIEYUTH  JIOCTMIKEHHE — CIEAYIOIIUX  JMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPECAMCTHBIX 06p330BaT€J'II)HI)IX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI
JInaHOCTHBIE PE3yabTaThl OCBOCHHUS y4eOHOro mpeamera «Du3nka» AOHKHBI OTPaXkaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYarOIUXCsl PyKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAlUW, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIUX TPATUIHUOHHBIM IEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacHIMpEeHHEe KU3HEHHOTO OMNbITa U ONbITa AEITEIIBHOCTU B MPOLECCE pealu3aliid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATEILHOCTH, B TOM YHCJIE B YaCTH:
1) rpaxaaHcKoOro BOCIIMTAHMS:
— chOPMHUPOBAHHOCTh TPAKIAHCKOM TMO3UIMK OO0yYaromerocss Kak akKTUBHOTO H
OTBETCTBEHHOT'O WIEHA POCCUHCKOTO 00IIIECTBa;
— TMPUHATHE TPAJUIMOHHBIX OOIIEYETIOBEUECKNX TYMAaHUCTUUYECKHX U JIEMOKPATUYECKHUX
LIGHHOCTEH;
— TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpecax TpakJaHCKOTo oOIIecTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;
— yMEHHUE B3aMMOJIEWCTBOBATh C COIMAIBHBIMM HMHCTUTYTAMHU B COOTBETCTBHU C HX
GYHKIHUSIMA ¥ HA3HAYEHUEM;
TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;
2) NaTPHOTHYECKOT0 BOCIIMTAHUS
c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON UACHTUIHOCTH, TATPUOTU3MA;
[IEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTH)KCHHSM POCCHHCKHX
yu€HBIX B 007acTH (PU3UKU U TEXHUKU;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

Cc(OPMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI0 MIOBEACHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYALIMIO U NIPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YYEHOTO;
0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOro OYyAyIIero;

4) ICTECTUHYECCKOIo BOCIIMTAHUA

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIFOYAst SCTETHUKY HAYIHOTO TBOPYECTBA, IPUCYIIETO
(bu3HYEeCcKON HayKe;

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpPEC K pas3IuyHbIM cdepaM NpoPecCHOHATBHON NeATeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3UKOW M TEXHHMKOH, YMEHHE COBEpINATh OCO3HAHHBIM BBIOOp OymyIieit
npodeccuu U peann30BbIBATE COOCTBEHHBIC KIU3HEHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPA30BaHUIO B 00JACTH (PH3UKK HA
NPOTSKEHUH BCCH KH3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

Cc(OPMUPOBAHHOCTh IKOJOTMYECKOH KyJIbTYpBl, OCO3HAHHE TIJIOOAIBHOTO XapakTepa
HKOJIOTMYECKUX MPOOIeM;

IUJITAHUPOBAHUE M OCYILECTBICHHUE JIEUCTBUM B OKPYKAIOIIECH Cpele Ha OCHOBE 3HAHUSA
1esiel yCTOHYMBOTO pa3BUTHUS YEIOBEUECTBA;

pacuIMpeHre OmblTa JeATeIbHOCTH HKOJOIMYECKOW HANpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PU3MKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OPMHPOBAHHOCTE MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HAHUE LIEHHOCTU HAyYHO! JIeATEIbHOCTH, TOTOBHOCTD B MPOLIECCE U3YUEHUS (PUBUKU
OCYILIECTBIIATh NPOECKTHYIO M HCCIEN0BATENIBCKYIO AEATEIbHOCTh MHAWBHIYAJIbHO U B
rpymnme.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble Jornyeckue aeficTBUA:

CaMOCTOSITENNbHO (DOPMYTUPOBATh M aKTyalM3MPOBATh MPOOJIEMY, paccMaTpuBaTh e¢
BCECTOPOHHE;

OTIPEIETISATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX IOCTUKEHUS;
BBISIBJIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B pacCMaTpPUBAEMBIX (PU3MUYECKHUX
SIBJICHUSIX

pa3pabaThiBaTh IUJIAaH pEIIEHHUS MPOOJeMbl ¢ y4€TOM aHaldM3a HMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESTEIBHOCTb, OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LENSM,
OIICHUBATh PUCKHU MOCIIECACTBHUI IS TEIILHOCTH;

KOOPJMHUPOBATh M BBHIMOJHATH PAOOTy B YCJIOBHUSX PEAIbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciaenoBaTeabCKue AeiicTBUS .

BJIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMU MOHATUSAMU U METOJaMHU (U3NYECKOU
HaYKU;



BJIQ/ICTh HABBIKAMHU Y4eOHO-HCCIIEIOBATENLCKON U MPOEKTHOM NEATEeIHbHOCTH B OOJIACTH
(GU3HKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHhHOMY ITOMCKY METOJIOB PEIICHUS
3a71a4 PU3NIECKOTO COJICPIKAHHMSI, TPUMEHEHHIO PA3JIMYHBIX METO/IOB MIO3HAHHS,

BJIAJICTh BUAAMHU JIEATCIBHOCTH MO TOJYYECHHIO HOBOTO 3HAHHUS, €r0 HMHTEPIPETAIlHH,
peoOpa3OBaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX YYCOHBIX CHUTYallUsX, B TOM YUCIE MPHU
CO3/IJaHUHU YU4EOHBIX ITPOCKTOB B 00J1aCTH (DU3UKH,

BBISIBIISIT TIPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJU3UpOBaTh 3allady, BBIIBUTATh
TUNOTE3Y €€ pelleHus, HaXOAUTh apTyMEHTHI JIJIsl JIOKa3aTelIbCTBA CBOUX YTBEPIKICHUM,
3aJ1aBaTh MapaMeTPbl U KPUTEPUHN PEIICHUS;

aHAJM3UPOBATh TIIOJIyYCHHBIE B XOJ€ PEUICHHUS 3aJadd Pe3yJbTaThl, KPUTUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTH U (OPMYIHUPOBATH COOCTBEHHBIC 3a7a4d B O0Opa30BaTEIbHON NEATEIHHOCTH, B
TOM YHCJIC TIPHU U3YUCHHUH (DUBUKH;

JIaBaTh OIICHKY HOBBIM CUTYAIlHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEACITSILHOCTH,
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC MTOXObl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JTONYCKAOIINE ATbTCPHATHBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:

BJIaJICTh HaBBIKAMU IOJIy4€HUs] HH(POpMALMU PU3UUECKOro COJEPKAHUSA U3 UCTOYHUKOB
Pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBJIATH IOMCK, aHAIU3, CUCTEMATH3aLUI0 U
MHTEpIpeTalnio HHPOPMALIUU Pa3IMYHBIX BUJIOB U ()OPM MIPEICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCIOJIb30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHMKALIUOHHBIX TEXHOJIOTUH B
pELICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 33124 ¢ COOII0IEHUEM
TpeOOBaHUI DSPrOHOMMKH, TEXHHKU O€30MaCHOCTH, THUIUEHBI, pPECYpcocOepeKeHus,
IPaBOBBIX U ITUYECKUX HOPM, HOPM HH(POPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (PU3MUECKOro COJAEp’KaHWs B pa3IMuYHBIX Qopmarax ¢ yd&€ToM
Ha3HayeHus: MH(OpMalMM U LEJNeBOM ayAuTOpUM, BbIOMpas ONTHUMAIbHYIO (QOpMYy
IIPEJICTaBICHNS U BU3YyaIU3aliu.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

OCYIIECTBIISITH OOIICHHE HA YpoKaX (DU3UKHU M BO BHE-YPOUHOI JeSTENbHOCTH;
pacmo3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIlH U CMSATYaTh KOH(IUKTHI;
Pa3sBEPHYTO M JIOTUYHO M3JIAraTb CBOXO TOYKY 3PEHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MMOHUMATh U UCIOJI30BaTh MPEUMYIIECTBA KOMAHHOW U WHIUBUIYAIbHOU PabOTHI;
BBHIOMPATh TEMATHKY U METOJAbl COBMECTHBIX NEHCTBHM ¢ y4éTOM OOIIUX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJA0T0 YWICHA KOJUIEKTHBA;

IPUHUMATh LM COBMECTHOM JEATENIbHOCTH, OPraHU30BbIBATH U KOOPAMHHUPOBATH
JIEUCTBUSA MO €€ NOCTHKEHUIO: COCTABIIATH IIJIaH JEUCTBUM, PACIIPEAEIIATh POIU ¢ YYETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAKJIOTO YYaCTHHKA KOMAH bl B OOIINIA pe3ybTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UAEH C MO3HMIMUM HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh MO3UTHUBHOE CTPATETMYECKOE TMOBEACHUE B PA3JIUYHBIX CHUTYyaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIHATUBHBIM.



PeryasiTuBHble YHHBepPCcAJIbHbIe YUeOHbIE 1eiiCTBHUS
Camoopranuzanms:

CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIbHYIO NESATEIBHOCTh B 001acTH (U3MKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTABUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PELIEHUs pacdE€THBIX M KAYECTBEHHBIX 3aJad, IUIaH
BBINOJIHEHHS NPAKTHUECKOW paboThl ¢ y4€TOM HMEIOIUXCA PECYpcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JlaBaTh OLIEHKY HOBBIM CUTYalLlHsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAThH €ro, Opath Ha ce0si OTBETCTBEHHOCTDH 3a
peleHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W NPOSBICHUIO HPYyIULMM B 00jgacTu  (U3HKH,
IOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLCHUBATH
COOTBETCTBUE PE3YNNbTATOB LEIAM;

BJIAJCTh HAaBBIKAMU IIO3HABATENBHON pe(dIeKCHH KaKk OCO3HAHHs COBEpPIIaeMbIX
JEHCTBUI U MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMI;

UCIIOJIb30BaTh MPUEMBI pe(IeKCUU JIUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O pelIEeHUs;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELLICHHUS 110 UX CHIKCHHUIO;
IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATECIBHOCTH;
IpUHUMATh ce0s, TOHMUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIbTATOB IEATEIBHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.
B npornecce nocTrkeHMs IMYHOCTHBIX PE3YJIBTATOB OCBOCHUSI MPOTPAMMBI 110 (PU3UKE IS

YPOBHSI CpeAHero oOuiero oopazoBaHusl y OOydYarolUXCs COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPEe/oiaralomuii copMupoBaHHOCTD:

CaMOCO3HaHHUSI, BKJIFOYAIOIIETO CIIOCOOHOCTD IMTOHUMATh CBOE YMOLIMOHAILHOE COCTOSIHUE,
BUJIETH HAIPABJICHUS Pa3BUTHs COOCTBEHHOM AMOILIMOHAIBHOM chephl, OBITh YBEpEHHBIM
B ceOe;

CaMOpETYJIMPOBAHWS, BKJIIOYAOIIETO CaMOKOHTPOITb, YMCHHE MIPUHUMATH
OTBETCTBEHHOCThH 3a CBOE MOBEJEHUE, CIOCOOHOCTh aIaliTUPOBATHCSA K AMOIMOHAIBLHBIM
N3MCHCHUSIM U HpOfIBHSITB FI/I6KOCTI), 6I>ITB OTKpI)ITI)IM HOBOMy;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIONIEH CTpeMIICHHE K JIOCTIDKCHHUIO eI M YCIeXY,
ONTUMM3M, UHUITUATUBHOCTh, YMEHHUE JIWCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;
OMMATHH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATH AMOILMOHAIBHOE COCTOSIHUE APYTHUX,
VUUTHIBATh €r0 TIPH OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIOYAIOIIMX CIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C IPYTHMHU
JIOJIbMH, 3a00TUTHCSI, TPOSBISATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

HHPEAMETHBIE PE3YJIbTATHI

K xoniy oOyuenust B 10 Kiacce npeaMeTHbIe pe3yilbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTh y O0YyUAIOIINXCSI YMEHUM:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MeCTO (PU3UKK B (HOPMHUPOBAHHHM COBPEMEHHOM
HAay4YHOM KAapTUHBI MHpPA, B DPa3BUTHUM COBPEMEHHONW TEXHUKH MW TEXHOJOTUH, B
IIPaKTUYECKOU IEATEIbHOCTH JIIOJIEH;



YYUTBIBATh TPAHMIIBI NMPUMEHEHUS W3YYEHHBIX (U3UUECKUX MOJeNeil: MarepuaabHas
TOYKa, WHEPIHAIbHAS CHUCTEMa OTCYE€Ta, a0CONIOTHO TBEPIOE TENO, HICATbHBINA Tras3,
MOJIENIN CTPOEHMS Ta3oB, KUIKOCTEH M TBEPIBIX TeJl, TOUCUHBIN IEKTPUUECKUI 3apsin
IpU pelIeHur GU3UIECKUX 3a1a4;

pacrio3HaBaTh (pu3MUecKue SIBICHUS (MIPOLECChl) U OOBSCHATh MX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJSIPHO-KUHETUYECKOH  TEOpUM  CTPOEHHMsS  BellecTBa U
AIIEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJMHEHHOE ABHKEHHE,
CcBOOOJIHOE MaJIeHUE TeJl, JIBUKEHHUE IO OKPY)KHOCTH, MHEPLHsl, B3aMMOJEHCTBHE Tell,
g dy3us, OpOyHOBCKOE ABIIKEHHE, CTPOCHHE KUAKOCTEH M TBEPABIX TN, U3MEHEHHE
o0béMa Teln MpH HarpeBaHuu (OXJIAXIEHUM), TEIUIOBOE paBHOBECUE, HCIApEHHE,
KOHJICHCAlUs, MJIaBJICHHE, KPUCTAJUTM3AIIMs, KUIIEHUE, BIXXHOCTh BO3/yXa, MOBBIIICHNE
JIaBJICHUs ra3a IpU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b MEXAY MapaMeTpaMu
COCTOSIHUS Ta3a B U30IPOLIECCAX, ANEKTPU3ALMS TEJl, B3AUMOCHCTBUE 3apsI0B;

OIMUCBIBATh MEXaHNYCCKOEC ABUKCHHUE, NCIIOJIb3YA (bI/ISI/I‘IeCKI/Ie BCJIIMYHHBI: KOOpAWHATA,

IyTh, IIE€peMEIEHHe, CKOpPOCTb, YCKOpEHHE, Macca Tella, CHJIa, HUMIIYJIbC Tena,
KWHETHYECKasi YHEPI U, MOTCHIMAIbHAS SHEPTHsI, MEXaHH4YecKasi padoTa, MeXaHu4YecKas
MOIIHOCTb; IIPU ONMHUCAHUU MPABUIBHO TPAKTOBaTh (PU3MUYECKUM CMBICI HMCIIOJIb3YyEMbIX
BEJIMYMH, X 0003HAUEHUS W CIUHHIBI, HAXOIUTHh (OPMYIBI, CBSA3BIBAIOIINE JTAHHYIO
(GU3UUECKyI0 BETMUUHY C IPYTHMHU BEJIMUMHAMY;

OINUCBHIBATh H3YYEHHBIC TEIUIOBBIE CBOWCTBA TeNl W TEIUIOBBbIC SIBJICHUS, HCIOJIb3Ys
¢u3nUecKkrue BEIMUYUHBI: JaBlICHHE Ta3a, TEMIIEpaTypa, CPEAHssI KHHETUYEeCKas SHEPrus
XAOTHYECKOTO0  JIBWXKEHHS  MOJIEKYJ, CpPEJHEKBaJpaTH4yHas CKOPOCTb  MOJEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsS HSHeprus, pabora rasza, Kod((GUIMEHT IOJIE3HOTO
JIeMCTBUSL TEIUIOBOTO IBHUraTels; MPU OMMCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUIM
CMBICJI UCHOJB3yEeMBIX BEIMYMH, UX O0O3HAUCHHS] W EAMHHUIBI, HAXOIUTHh (POPMYIIBI,
CBSI3bIBAIOIME JAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMU BEITUYMHAM;

OIUCBIBATh M3YYECHHBIE HJIEKTPUUYECKUE CBOMCTBA BELIECTBA M IJIEKTPUUECKUE SBICHUS
(TIportecchl), UCONB3ys (PU3HUECKUE BETUYMHBL: JIEKTPUUCCKUHN 3apsill, HIEKTPUIECKOE
noje, HanpsHKEHHOCTh MOJIA, MOTEHIMAJ, Pa3HOCTh MOTEHIMANOB; NPH OMNUCAHUU
NPaBUIHHO TPAKTOBATh (PH3MUECKUI CMBICI MCIIOIB3YyEMBIX BEJMUWH, MX 0003HAUCHUS U
€IMHULIBI; YKa3blBaTh (DOPMyJIbl, CBS3BIBAIOIIME JaHHYIO (U3NYECKYI BEIMUYUHY C
JPYTUMH BEITMUYNHAMH;

AQHAJTM3UPOBATh (PU3MUECKUE TPOIECCHl W SIBJICHUS, UCTIONB3YS (U3NYECKHE 3aKOHBI U
OPUHIUNBL 3aKOH BcemMupHoro taroteHus, |, Il u Il 3akonsl HeloToHa, 3akoH
COXpaHEHHMs] MEXaHWYECKOW JHEepPruH, 3aKOH COXPAaHCHHs WMITYJIbCa, TPHHIIAI
CYNEpNO3UIMY CWJI, NPUHIUI PaBHOIPABUA HWHEPUHUAIBHBIX CHCTEM OTCUETa,
MOJICKYJISIPHO-KMHETHYECKYI0 TEOPHUI0 CTPOSHHsS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeHel KHHeTHMUYECKOW »HHEPIUH TEIJIOBOTO JIBUXKEHUS MOJEKYld ¢ abCONIIOTHOM
TEMIIEpaTypOi, MEepPBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAHEHHUS JJIEKTPHUECKOTO
3apsija, 3akoH KysnoHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BhIPAXKEHUE U YCIOBUSI (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;
OOBSICHATH OCHOBHBIC TPHHIUIBI JCHCTBHSI MAalllWH, NPHOOPOB W TEXHHUYECKUX
YCTPOMCTB; pas3iuyaTh YCJIOBUS HMX O€30IMacHOrO HCIOJIb30BaHUS B IOBCEAHEBHOM
KHU3HH,

BBIMTOJTHATh JKCIIEPHUMEHTHI TI0 WCCIICAOBAHUIO (PH3MUECKUX SIBICHHHA W TIPOIIECCOB C
UCIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX M3MEpPEHMH, NpU 3TOM (HOpMYIHpPOBATh
npoOnemMy/3amady W THUIOTE3y Y4eOHOTro OHKCIEpUMEHTa, cOOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOBI;



OCYILECTBIISITh TPSIMbIE M KOCBEHHBbIC HM3MEpeHHs (DU3MYECKHX BEIUYMH, NPH STOM
BBIOMpPATh ONTHUMAJBHBI CIIOCOO HW3MEPEHUsT M HCHOJIb30BaTh HW3BECTHHIE METOJIbI
OIICHKH MOTPEIIHOCTEH U3MEPEHUN;

UCCIIIOBaTh 3aBUCHUMOCTH MEXIy (U3MUECKUMHM BEIMYMHAMH C MCIIOJIb30BaHHEM
OpSAMBIX W3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YJIbTATHI
HOJYYEHHOM 3aBHCHMOCTH (M3MYECKUX BEJIUYMH B BUjAE TaOiIMLl M TrpaduKoB, AenaTb
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIEIOBaHMS;

coOuoiaTh TpaBmiia OE30MaCHOrO Tpyda HpU IMPOBEACHUU HUCCIEIOBAaHMHA B paMKax
y4eOHOI0 SKCIEPUMEHTa, y4eOHO-HCCIIE0BATEIbCKOM M NPOEKTHOM IESTENBbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTOpHOTo 000pYJOBAHUS;

pemiath pacuéTHBIE 3aJauyd C SBHO 33JaHHOW (PU3MUYECKOW MOJENbI0, HCIOIb3YS
¢u3nyeckrue 3aKOHbI M INPHHLUIBI, Ha OCHOBE aHalIM3a YCJIOBUS 3aJa4d BbIOMpPATh
($u3nUeCKyr0 MOJIEIb, BBIIEIATh (PU3HUECKUE BEIMYUHBI H (POPMYIIbI, HEOOXOAUMBIE IS
e peleHusi, NPOBOAUTh Pacy€Thl U OLEHUBATh PEAbHOCTh IOJIYYEHHOIO 3HAYEHUs
(bU3HYECKOI BETUYNHBL;

pelaTth KaueCTBEHHBIE 3aJlauM: BBICTPAUBATH JIOTUYECKH HENPOTUBOPEUMBYIO LIEMIOUYKY
pacCyKIeHUH C ONOpOM Ha H3yYCHHbIC 3aKOHbI, 3aKOHOMEPHOCTH M (uznueckue
SBJICHUS;

UCTIONB30BaTh MPH PEIICHHH Y4YeOHBIX 3aJad COBpPEMEHHBIE HMH()OPMAIMOHHBIC
TEXHOJIOTUM Ui TIOMCKA, CTPYKTYpUPOBAHMs, MHTEPIPETallid U IPECTaBICHUS
y4eOHOI 1 Hay4IHO-TIOMYJIIPHON WH(POPMAIINH, TIOTYIEHHOW U3 Pa3IMYHBIX HCTOUHUKOB,
KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMyto HH(POpMaIINIO;

IPUBOANUTH IPUMEPHI BKJIaZa POCCUICKUX U 3apyOeKHbIX YuEHBIX-(U3UKOB B pa3BUTHE
HayKd, OOBSCHEHHE IPOLIECCOB OKPY)KAIOLIEr0o MHpa, B pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B IOBCEIHEBHOM JKU3HU JUIs
oOecrieyeHus 0Oe30MaCHOCTH Ipu oOpaleHHH ¢ HOpubopaMM U TEXHUUYECKHUMHU
yCTpOMCTBAMM, ISl COXPAHEHUs 370pPOBbSI U COOJIOAEHHS HOPM HKOJIOTMYECKOTO
IIOBEJICHUS B OKpYXKalolleH cpene;

paboTaTh B TpyIIE C BBHIMOJHEHHEM Pa3IUYHBIX COLMAIBHBIX pOJieH, IUIaHUPOBAaTh
paboTy TIpynmbl, palUOHAIBHO  pPACHPEAENsATh OOS3aHHOCTM W  IUIAHUPOBATh
JEATEIBHOCTh B HECTAHIAPTHBIX CUTYallUsX, aJJ€KBaTHO OLICHMBATh BKJIAJ KaKIOTO U3
YYaCTHUKOB TPYIIIHI B pELIEHHE pacCMaTPpUBAaEMOM MPOOIeMBI.

K koniy oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTh y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (HOPMHUPOBAHUM COBPEMEHHOMN
HAayyHOW KapTHUHBl MHpa, B Pa3BUTUHU COBPEMEHHOW TEXHUKM U TEXHOJOTUH, B
MPAKTUYECKON JESITeNIbHOCTU JIIOJEH, 1IeIOCTHOCTh M €IMHCTBO (PU3NYECKOM KapTHHBI
MUDA;

YUUTBIBATh TpPAHMIBI NPUMEHEHHS M3YYEHHBIX (U3UYECKHX MoJeNel: TOUYeUHBIH
AIIEKTPUYECKUI 3aps, JIyd CBETa, TOUEYHBIM MCTOYHMK CBETA, SiEpHAs MOJENb aroma,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPU PeLIeHUN (GU3NUECKUX 3aa4;

pacrio3HaBaTh (pu3Myeckue siBIEHUs (MPOLECChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
IMEKTPOAMHAMUKN M KBAaHTOBOM (HU3MKH: BJIEKTpUUYEcKas MPOBOAMMOCTb, TEILJIOBOE,
CBETOBOE, XHMMMUYECKOE, MAarHUTHOE JIEHCTBUS TOKAa, B3aUMOJICHCTBUE MAarHUTOB,
JJIEKTPOMAarHuTHas MHAYKLHS, NEHCTBHE MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM M
JBIDKYIIUICS 3aps], SJCKTPOMAarHUTHbBIE KOJIEOAHHWS W BOJHBI, MPAMOJIUMHEHHOE
pacnpocTpaHEHHE CBETa, OTpakKeHUe, MpejoMieHHe, WHTepdepeHuus, nudpakuus u
HoJIsIpU3alusl CBeTa, JUcIepcus cBera, (oroanekrpuueckuil 3¢dext (potorddexr),



CBETOBOE JaBJICHHE, BO3HMKHOBCHHE JIMHEWYaTOro CIEKTpa aToMa BOJOPOJa,
€CTECTBEHHAsI U UCKYCCTBEHHAs palOAKTUBHOCTH;

ONMCHIBATh M3YyUYEHHBIE CBOWMCTBA BEIIECTBA (3JIEKTPUUYECKHE, MarHUTHBIE, ONTUYECKUE,
IEKTPUYECKYIO IPOBOJMMOCTD pPA3IUYHBIX CPEl) M DJICKTPOMArHUTHBIE SIBICHHUSA
(mporuecchbl), MCNONb3ys (U3NYECKHUE BEJIMYMHBL: SJIEKTPUYECKUM 3aps], CUila TOKa,
AIIEKTPUYECKOE HAIIPSHKEHUE, AIEKTPUYECKOE CONPOTHBIICHHUE, PA3HOCTh MOTEHIIMAJIOB,
JIEKTPOJBIKYILAS CHJla, paboTa TOKA, MHIYKIMS MarHUTHOTO I10JIs, cuiia AMIiepa, cuia
Jlopennia, MHAYKTUBHOCTh KaTyIIKH, DHEPIHsl 3JIEKTPUUECKOIO M MArHUTHOIO IOJIEH,
HEpUOJI ¥ YacTOTa KoJeOaHui B KojeOaTeIbHOM KOHTYpE, 3aps]l U CUjla TOKa B IIpoliecce
TFapMOHUYECKUX 3JICKTPOMArHUTHBIX KoJeOaHUH, (POKYyCHOE PACCTOSHUE M ONTHYECKas
CHJIA JIMH3BI, IPH ONHUCAHUM MPABUIIBHO TPAKTOBATh (PM3UYECKUN CMBICT UCHOJIb3YEMBIX
BEJIMYHMH, UX 0003HAUYEHUS M EIUHMIIbI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(GU3nMYECKyI0 BEIMUUHY C IPYTMMHU BEIMYMHAMY;

ONKCBHIBATh M3YYECHHbIE KBAHTOBBIC SBJICHMS U IPOLECCHI, HCHOJIb3yd (U3NYECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJHBI U YAaCTOTa CBETA, SHEPTUS
U UMIyJIbC (POTOHA, IIEPUOJ MOTypaciaja, SHEPIrHsl CBSI3U aTOMHBIX AJep, IIPU ONUCaHUU
IPABUJIBHO TPAKTOBATh (PU3UUYECKHUI CMBICT UCIOIb3YEMbBIX BEIUUMH, UX 0003HAUYECHUS U
€IMHUILIBI, YyKa3blBaThb (HOPMYJbl, CBS3bIBAIOIIME MAHHYIO (U3UYECKYH BEIMUYUHY C
JIPYTUMH BEJTMYMHAMH, BEIYUCIISATH 3HaUCHHE (PU3MUECKON BEIIMYHMHEI,

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl U SBJICHUS, MCIONB3YS (U3NYECKHE 3aKOHBI U
OPUHLMIBL 3aKOH OMma, 3aKOHBI IOCJIENOBAaTEIIBHOIO M MAapajuIEbHOIO COEAMHEHHUS
IIPOBOJHUKOB, 3aKoH JDkoyns—JIeHna, 3aKOH JJIEKTPOMATHUTHOM HMHAYKIUH, 3aKOH
IPSIMOJIMHEMHOIO  paclpOCTPAHEHUSI CBETA, 3aKOHbl OTPAXKEHUS CBETA, 3aKOHBI
NpeJIOMIICHUSI CBETa, ypaBHEHHe OUWHIITEeHHAa s ¢orodddexra, 3aKOH COXpaHEHHUS
SHEPruM, 3aKOH COXPAHEHMsI MMIIYJIbCa, 3aKOH COXPAHEHMs 3JIEKTPUYECKOIo 3apsna,
3aKOH COXPaHEHMsI MacCOBOI'0 YMCIIA, IOCTYIaThl bopa, 3aK0H paMOaKTUBHOIO pacnasa,
OpU 3TOM pa3IuyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MareMaTh4yecKoe
BBIPAXEHHUE U yCIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH;

OTIpe/eNATh HANpaBJICHUE BEKTOpAa MHIYKIMM MAarHUTHOIO IOJISI IPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuiel Jlopenna;

CTPOUTH M ONMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaoM, TOHKOH JIMH30M;
BBIMOJIHATh 3KCIIEPUMEHTBl MO HCCIEAOBAaHUIO (PU3MUECKUX SIBJICHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX HW3MEpPEHMH: MNpu 3ToM (GOpPMYyIUpOBATH
npobiemy/3agadyy M TUIOTE3Y Y4E€OHOro »SKCIIEpUMEHTa, coOMpaTh YCTaHOBKY U3
IPEJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;
OCYIIECTBIISITh NIpPSIMblE U KOCBEHHBbIE U3MEPEHHUS (U3NYECKUX BEJIUYMH, NpPHU STOM
BBIOMpPATh ONTHMAJbHBIM CIOCOO H3MEPEHUs M HCHOJIb30BATh W3BECTHBIE METObI
OILICHKH MTOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBaTh 3aBHUCUMOCTH  (PU3MYECKMX BEJIMYMH C HCIOJB30BAHUEM IMPAMBIX
U3MEpPEHUIl: TpU O3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHUPOBATH PE3YJIbTATHI
HOJYYEHHOW 3aBHCHMOCTH (M3MUECKUX BEJIMYMH B BHJE TaONUIl M TpadUKOB, JIeNaTh
BBIBO/JIBI 110 pe3YJIbTaTaM UCCIIETOBAHMUS;

coOnrofaTh mpaBuiia OE30MACHOTO TPyAa MpU IMPOBEIEHUU HCCIEIOBaHUI B pamKax
y4eOHOT0 AKCIEpUMEHTa, y4eOHO-MCCIIe0BATENIbCKOM M MPOEKTHOM NEeATENBbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHNUS;

pemate pacu€THble 3aJaud C SBHO 3aJlaHHOW (U3NYECKOM MOJENblo, HUCHOJb3Ys
¢u3uyeckue 3aKOHbI M TPHHLUIBI, Ha OCHOBE aHalIM3a YCJOBUS 33/a4d BbIOMpPATh
(bu3NYECKYI0 MOJIENb, BBIAEIATH (PU3HUECKHUE BEIMYMHBI U POPMYJIbl, HEOOXOAUMBIE IS
e€ pelieHus, NPOBOJUTh PACUETHI M OLICHMBATh PEAIBbHOCTH IOJYYEHHOIO 3HAUYECHUS
(U3UYECKON BETMYUHBIL;



pelaTh KauyecTBEHHBIC 33Ja4YM: BBHICTPAUBATh JIOTMYECKH HEMPOTHBOPEUYMBYIO IETIOUKY
pacCcy)KIeHHH C ONOpOM Ha HW3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (puzmueckue
SBIICHMUS;

UCMONb30BaTh IPH pEIIEHMH Y4eOHBIX 3aJad COBpPEMEHHble HMH()OPMaIMOHHBIE
TEXHOJIOTUM Ui TIOMCKa, CTPYKTYPUPOBAHHs, HHTEPIPETALUU U IPEICTABICHUS
y4eOHOI ¥ Hay4HO-ITOMYJIIpHON MH(pOPMALUH, TIOTYYEHHOW U3 Pa3IMUHbIX KCTOUHUKOB,
KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMyl0 HHPOPMALHUIO;

OOBSICHATh MPUHIMUMBI JACHCTBUS MAaIIMH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB,
pas3InyaTh yCiaoBUSA UX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HM;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUICKUX U 3apyOeKHbIX yu€HBIX-(U3UKOB B pa3BUTHE
HayKd, B OOBACHEHHE TIPOLECCOB OKPYXAIOIIEr0 MHpPA, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETUYECKHE 3HAaHUS 10 (U3MKE B IOBCEIHEBHOW KHU3HM JUIS
obecrieyeHuss 0€30MAaCHOCTH TpU OOpamleHHH C [pudopaMH U TEXHUYECKHUMHU
YCTPOMCTBAMHM, Ui COXPAHEHHs 370pPOBbS U COOJIIOJCHHMS HOPM HKOJOTHYECKOro
MOBEJICHUS B OKPYKAIOLIEN CPENE;

paboTaTte B Tpymie C BBIMOJIHEHHUEM pPA3JIMYHBIX COIHAIBHBIX POJICH, MJIaHHUPOBATH
paboTy TIpymIbl, palMOHAIBHO pacHpeAeisaTb OO0f3aHHOCTM U IUIAHUPOBATb
NeSITeIbHOCTh B HECTAHIAPTHBIX CUTYAIMIX, aJJeKBaTHO OICHWBATH BKJIAJ KaXIOTO U3
YYaCTHHUKOB I'PYIIIbI B PELICHNE PAaCCMAaTPUBAEMOM MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITACC
KonuyectBo yacos DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 0GPA30BATETBLHBIE
padoThI padoThI pecypesI
Pa3znen 1. PU3UKA U METO/JbI HAYUYHOI'O ITO3HAHUS
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 bubmorexa [TOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka [JOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBbI TepMOZHHAMHKH 10 . https://m.edsoo0.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnmoreka [JOK
' da30BBIC IEPEXO,IBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3nea 4. JIEKTPOJIMHAMUKA
4.1 DneKTpocTaTHKa 10 1 bubnuoreka [IOK



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

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

ITocTOsIHHBIN 2I1EKTpUYECKUNA TOK. TOKHU B

bubmuorexa [JOK

4.2 pasIMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

11 KJIACC

KoJsnvecTBO 4acoB JIeKTPOHHbIE
. HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne i/ Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30OBATEIBHBIE
padoTbI padoTbl pecypebi
Paszpen 1. 9JIEKTPOIMHAMUKA
11 MarnuTtHoe nojue. IeKTpoMarHuTHast 11 1 3 bubnnoreka [JOK
' WHTYKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubnuorexa [JOK
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/7f41¢97¢
bubmuorexa [JOK
4.2 Crpoenue aroma 4 https://m.edso0.ru/7f41c97c
4.3 ATOMHOE SApO S) bubmmorexa [TOK

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



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

Hroro no pazneny

15

Paznes S. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3UKH 7 ﬁg(iH_I;I/OTe%a LIOK/7 £41c97
pS://m.edsoo0.ru cy/C

Hroro no pazneny 7
Pa3nesn 6. OBOBIIAIOHIEE TIOBTOPEHUE

61 OfoSuaomee nostoperre 4 Pipsdim edson TUTF4167c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

INOYPOYHOE IINTAHUPOBAHUE

10 KITIACC
KoJunyecTBO 4yacoB JIeKTPOHHBbIE U(PPOBHIE
Ne i/ Tema YpoKka K()HTp()ﬂ],HLIe HpaKanecKHe 06pa30BaTeJ'IbHLIe
Beero padoThI padoThI pecypcbl
®usuka — Hayka o npupoje. Hayunsie bubmmorexa [IOK
1 1 .
METO/IbI TIO3HAHHST OKPYKAIOIIEr0 MUPA https://m.edsoo.ru/ff0c32e2
2 cospevenol mayoi Kaprat pa ) bubmoresa LIOK
. S https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU JAESITeIbHOCTU JTIOACH
MexaHuueckoe TBUKEHHE.
3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 bubmmoreka [JOK
nBokenus. [lepemerenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpEeHHOE PSIMOJIMHEIHOE 1 bubnuorexa [JOK
JBIDKCHUE https://m.edsoo.ru/ff0c372e
6 CBoboaHoe nageHue. Y CKopeHue 1 bubnunoreka [JOK
CBOOOJTHOTO TTaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHuelinoe nBuxeHue. /[BrxeHne bubnuorexa [JOK
7 9 1 .
MaTepHaIbHONW TOUYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 Hheptanammme cncrowns orcuers Hepssti 1 uGmoresa IOK
' https://m.edsoo.ru/ff0c3be8
3akoH HprotoHa
g | Mo e Com. Mo e | BuGorra 10K
' . https://m.edsoo.ru/ff0c3be8
MaTepuaIbHON TOUKH
10 Tpetuii 3akoH HeroToOHA 117151 MaTepraibHBIX 1 bubnuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMUpHOro TsaroreHus. Cumna 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

TAXKCCTHU. HepBa;I KOCMHYCCKasA CKOPOCTh

https://m.edsoo.ru/ff0c3d00

bubmuoreka [JOK

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena https://m.eds00.ru/ff0c3e18
Cuia tpenus. Koapduument tpenus. Cuia
13 COHpOTI;IBHeHHH Hpql)/l(bllBLII/I)KeHI/II/IID Tea B bubmoreia HOK
https://m.edsoo.ru/ff0c3f76
KUJKOCTHU WIH rase
[TocTynarenbHOE U BpalaTesibHOE
14 JBUKCHHE a0COTIOTHO TBEPAOTO TEIa. bubmuoreka [JOK
MowmenT cuibl. [Tneuo cuibl. YcoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tl
NMnynsc MmaTepualbHON TOYKHU, CUCTEMBI
15 MaTepUalIbHbIX TOYEK. IMITynbC Cubl. bubnuoreka [IOK
3aKoH COXpaHEeHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUYKEHUE
Pabota u momHoCTh cuibl. Kunernueckas
16 SHEpTUst MaTIeI;I/IaJILHOI‘/f ToukH. Teopema 00 bubmiorexa HOK
NS https://m.edsoo.ru/ff0c4502
M3MEHEHUN KMHETHYECKOW SHEPT U
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEPTUs ynpyro AeGpopMUpOBaHHOMN bubnunoreka [JOK
npykuHbl. [loTeHIIMabHAS SHEPTHS Tea https://m.edsoo.ru/ff0c461a
BOJIM3U MTOBEPXHOCTH 3eMIIU
[ToTeHumanbHble U HETOTEHUUATBHBIE CHUIIBI.
CBs13b pabOTHI HEMOTCHITUATBHBIX CHIT C
18 I/I3MCH€I:)HI/IGM MexaHqugxoﬁ SHEPTrUuu bubmorexa HOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUn
Jlaboparopnas padota «VccrnenoBanue
19 CBSI3U pa60T1)1vcnnH C U3MEHCHHEM
MEXaHWYECKOM PHEPTUU Tejla Ha IpUMepe
PACTSKEHUS PE3UHOBOTO KI'yTa
KontponbHas paboTa mo teme Bubmiorexa IIOK
20 «Kunemaruka. Jlunamuka. 3aKOHBI

COXPAaHCHUSA B MEXaHHUKCEY

https://m.edsoo.ru/ff0c4h74



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE OJIOKEHUS MOJIEKYJIIPHO-
KHHETUYECKON Teopuu. bpoyHoBCcKOe
nskenue. uddysus

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc?

22

Xapaxkrtep IBHKEHUS U B3AUMOAECHCTBUS
yacTHUL BeulecTBa. Moienu CTpoeHus ra3os,
YKUJIKOCTEN U TBEPJBIX TEIl

23

24

Macca monekyn. KonnuecTBo BemecTsa.
[Tocrosinnas ABoraapo

TemnoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Llenscus

25

26

27

28

29

Uneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomnroTHas Temreparypa Kak mepa
CpeAHel KHHETUYECKOM 3HEPrUuy JIBUKEHUS
MOJIEKYJI. Y paBHeHHEe MeHieneeBa-
Kraneiipona

3axoH [anpToHa. ['a30BbIe 3aKOHBI

JlaGopatopHas pabota «/ccnenoBanue
3aBUCHUMOCTH MEXIy IapameTpamMu
COCTOSIHMS pa3pEKEHHOT0 Ta3ay

M3omponeccsl B HACAIBHOM rasze u ux
rpaduyeckoe npeacTaBieHue

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

bubmuorexa [JOK
https://m.edsoo.ru/ffOc511e

bubmuoreka [JOK
https://m.edsoo0.ru/ff0c570e

30

BHyTpeHHss dHEprus TEpMOJUHAMUYECKON
CHCTEMBI U CIIOCOObI €€ N3MEHEHHSI.
KonuuecTBo TemioTs! u pabora.
BHyTpeHHs sHEPrUs 0JHOATOMHOTO
UJealIbHOTO Ta3a

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c5952

31

Buasl Tenonepenaun

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

32

VnensHas TEIIOEMKOCTE BEIIECTBA.
KOJ’II/I‘-IGCTBO TCIIJIOTHI HpI/I TCHHOHepeHa“Ie.
AnabaTHBIN MpoIecc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

IIepBblil 3aKOH TEPMOAVMHAMUKH U €TI0

bubmuoreka [JOK

33 [IPUMEHCHHE K H30IMPOIIECcaM https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTh MpoIeccoB B MpUPOJIE. bubmuoreka [JOK
Bropoii 3ak0H TepMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicreus u KII/ TenmoBoi bubmuoreka [JOK
MalIiHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJI
37 DKOJOTHYECKHE MPOOIEMbI
TETIOIHEPTETUKH
38 O606maromuii ypok «MounekymsipHas bu6mmoreka [JOK
¢busnka. OCHOBBI TEPMOMHAMUKINY https://m.edsoo.ru/ff0c6938
39 51341271%?(];?1};11226(55;1(; Tg\éIiOBLI bubmoreia OK
' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKH
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuorexa [JOK
Vcriapenue u KUIeHune https://m.edsoo.ru/ff0c63b6
a1 AOGCOIOTHAS 1 OTHOCUTENbHAS BIAKHOCTh bubnunoreka [JOK
BO3/yxa. HachlleHHBIH map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
42 amopdHbIe Tesna. AHU30TPOIHS CBOWCTB bub6nuorexa [IOK
KpUCTATOB. JKuIKKe KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
43 [InaBnenue u kpucTaM3anus. Y aeiabHast bu6mmorexa [IOK
teriora riaBneHus. Cyomumarus https://m.edsoo.ru/ff0c6708
bubmuoreka [JOK
a4 VpaBHEHHE TEII0BOro basanca https://m.edsoo.ru/ff0c6820
45 DIIeKTpu3anus Tell. DJIEKTPUUECKUH 3apsi. bubmuorexa [JOK
JIBa BU/Ia DIEKTPUUYECKUX 3aPSIOB https://m.edsoo.ru/ffOc6bcc
o | o e B 10K
' https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa
47 B3aumonerictsue 3apsinoB. 3akoH Kynona. bubnuoreka [IOK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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ToueyHblil 2IEKTPUYECKUN 3apsi]

https://m.edsoo.ru/ff0c6ced

Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA.

bubmuoreka [JOK

48 HPHHUHHH CYTICPIIOSHILIH STCKTPHACCIIX https://m.edsoo.ru/ffOc6df2
noJieil. JInHuu HanpsHKEHHOCTH

49 PaboTa cuit 3eKTpoCTaTuYecKoro moJs. bubmuorexa [IOK
IMoreHuuan. Pa3HOCTh MOTEHIMATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY U TUANIEKTPUKH B

50 BH];;KTPI([)CTB,TI/I‘I;KOM HOI;IG. bubmorexa HOK

https://m.edsoo.ru/ff0c7018
JlmsnexkTpudeckas MPOHUIIAEMOCTh
N bubmuoreka [JOK

o1 dekTpoémkocte. Konzercarop https://m.edsoo.ru/ff0c7126

52 DNeKTPOEMKOCTH MIIOCKOTO KOHJEHCATOPA. bubnnoreka [JOK
DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0

53 Jlaboparopuas padota "U3mepenune
NEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIMIT NENCTBUS U IPUMEHEHUE

54 KOH/ICHCAaTOPOB, KOMTUPOBAILHOTO arapara,
CTpYHHOTO MPUHTEPA. DIIEKTPOCTaTUYECKAas
3amuTa. 3a3eMIIeHHEe IEKTPonpudopoB
DNeKTpUUECKU TOK, YCIIOBUS €r0

55 cymectBoBanus. [locrosunsiii Tok. Cuna
toka. Hanpsixenue. ConporuieHue. 3aKoH
Owma n1s1 yyacTka 1enu
ITocnenoBarenbHOE, apaIeNbHOE,

56 CMEMIaHHOE COEMHEHNE TPOBOJHUKOB. bu6mmorexa [IOK
JlaGopatopnas pabora «3yuenue https://m.edsoo.ru/ff0c74f0
CMEILIaHHOTO COEMHEHHUS PE3UCTOPOBY

57 PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA. bubnuorexa [IOK
3akon JIxoyns-Jlena https://m.edsoo0.ru/ff0c7838
3akon Oma Al ONHOH (3aMKHYTOM) Bubmiorexa [IOK

58 aneKkTprueckoi renu. Koporkoe 3amMbIkaHue.

JlabopaTtopHas paborta «M3mepenne 2J1C

https://m.edsoo.ru/ff0c7ae0
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https://m.edsoo.ru/ff0c6df2
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https://m.edsoo.ru/ff0c7126
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HCTOYHHKA TOKA U €0 BHYTPCHHETO
COITPOTUBIICHUS

DneKTpOHHAs TPOBOJAUMOCTb TBEPABIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS

59 METAJIJIOB OT TeMIIepaTyphl. !
CBepXxIpoBOJIMMOCTh
60 DnexTpuueckui Tok B Bakyyme. CBoiicTBa 1
ANEKTPOHHBIX MMYYKOB
6L npieonan nposomocts, Caotiersapn- 1 buGmiorera LIOK
' https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynmpoBogHUKOBBIE TPHOOPHI
DIEeKTpUYECKHI TOK B pacTBOpax U
62 paciuiaBax 3JIEKTPOJIMTOB. 1 bubmmoreka [JOK
DICKTPOIUTHYCCKAS JUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DNeKTpon3
DNeKTpUUECKUA TOK B rasax. } Bubmorexa IOK
63 CaMOCTOSATEIbHBIN U HECAMOCTOSATEIbHBII 1 )
https://m.edsoo.ru/ff0c84ae
paspsa. Moinnus. [1nasma
61 mxnpakimectos npuencie. Mpasine ) ubmiorera LIOK
: https://m.edsoo.ru/ff0c86fc
TEXHUKH O€30M1aCHOCTH
. bubmuoreka [JOK
65 O06o0marImui ypok «IEeKTPOAMHAMHUKAY 1 https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «Quekrpocratuka. [TocTosHHBIM 1 bubnuorexa [IOK
AIIEKTPUUYECKHUT TOK. TOKH B Pa3InIHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PezepHblit ypok. KonTponbhas pabota 1o 1 bubmuorexa [IOK
Teme "DIeKTpoaruHaMHKA" https://m.edsoo0.ru/ff0c8c56
68 PezepBHblil ypok. O6001maronuii ypok mo 1 bubmuorexa [IOK
temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe NN (ppoBbIE

Nen/m Tema ypoka Kourpoabnsie Ilpakruyeckune  00pa3oBaTe/ibHbIe
Beero padoThbI padoThbI pecypchl

[TocTostHHBIE MATHUTHI U UX
B3auMozelicTBue. MaruutHoe nosie. Bekrop bubmmoreka [IOK

1 . . 1 )
MarHUTHON MHAYKIMH. JINHUH MarHUTHO#M https://m.edsoo.ru/ff0c9778
WHIYKIAHA
MarnuTtHO€ 1oJie TPOBOTHUKA C TOKOM.

2 OmnbIT DpcTena. BsgnMoieﬁCTBHe 1 bubmaorexa LIOK

https://m.edsoo.ru/ff0c98fe

MIPOBOJIHUKOB C TOKOM

3 JlaGopaTtopHast pabora «3yuenue 1 1 bubmuorexa [HOK
MarHUTHOTO TIOJISl KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TOJIS1 HA MPOBOJHUK
¢ TokoM. Cuna Ammepa. JlaboparopHas bubnmnoreka [JOK

4 . 1 1 j
pabota «MccnenoBanue 1eiHCTBHS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM)

efiCTBHE MarHUTHOTO TOJIS Ha
5) ILI[BI/DKymoncsI 3apsoKeHHYIo yactuiy. Cuma 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenmna. Pabota cumsl Jlopenia
DOnexkTpoMarHuTHast UHAYKIus. [ToTok

6 BEKTOpa MarHuTHOM nHAyKuu. IJ1C 1
WHAYKIHUUA. 3aKOH AJIEKTPOMArHUTHON
nHaykuu Papanes

7 JlabopaTtopHast pabota «McciaemnoBanue 1 1 bubnuotexa [JOK
SIBIICHUS DJIEKTPOMATHUTHOU WHAYKIIUK https://m.edsoo.ru/ff0cal50
NHaykTUBHOCTD. SIBIEHUE CAaMOMHAYKIIUU.

8 OJIC caMOMHAYKIIMHA. DHEPTUS MAarHUTHOTO 1 bubnuotexa [JOK
TOJISL KaTYIIKK C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
noJe

9 TexHuueckue ycTporucTBa U UX 1



https://m.edsoo.ru/ff0c9778
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MPUMEHEHHUE: IOCTOSIHHBIE MArHUTBHI,
3JIEKTPOMArHUTHIL, dJIEKTPOABUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHI],
VHIYKIMOHHAs [1€4b

O6o6maromuit ypok «MarautHoe mnosie. bubnnoreka HOK
10 )
DJIEKTPOMArHUTHAS HHYKIIHS https://m.edsoo.ru/ff0cab82
11 Kontponpnast padora o Teme «MaruutHoe bubmmoreka [IOK
noJie. DJICKTPOMAarHUTHAS HHTYKIIHS https://m.edsoo.ru/ffOcad58
CBoOOIHBIE MEXaHHYECKHE KOJeOaHusl.
lMapmonunueckue konedanus. YpaBHeHUE bubnnorexka HOK
12 . ;
rapMOHHYECKUX Kosiebanwuii. [IpeBpamieHue https://m.edsoo.ru/ff0caf06
SHEPTUU
JlabopaTtopHast pabora «HMcciaenoBanue
13 3aBHCHUMOCTH IEPHOa MAIIBIX KOJICOAHUI
rpy3a Ha HATH OT JUTMHBI HUTH U MacChl
rpy3a»
Konebarenbublit KoHTYp. CBOOOIHBIE
ANIEeKTPOMArHUTHbIE KoJeOaHus B
14 151 eaJ'III))HOM KOJIeOaTeIbHOM KOHTYpE bubmmorexa LIOK
A ype. https://m.edso00.ru/ff0ch820
AHaJorus MexXy MEXaHH4YeCKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 3Hep 1“31,1/1 B HUA€AILHOM KOJ‘ICG&TEJ‘IBHOM bubmaorexa LJOK
P https://m.edsoo.ru/ffOcb9c4
KOHTYpE
IIpencraBnenue 0 3aTyxaromux
16 KoseOaHusX. BeIHYKICHHBIE MEXaHUYECKUE bubnmoreka [JOK
koneOanus. Pe3oHanc. BeiHyKIeHHbBIC https://m.edsoo.ru/ff0cbb86
DIIEKTPOMArHUTHBIC KOJIeOaHuUs
[lepemennslii Tok. CHHYCOUIANbHBIN
IIEPEMEHHBIN TOK. MOITHOCTh NEPEMEHHOTO bu6mmoreka [JOK
17 . .
TOKa. AMIUTUTY/IHOE M JICUCTBYIOIIIEE https://m.edsoo.ru/ffOcbd34
3HAYCHHUE CUJIBI TOKA M HATIPSHKCHHUS
18 Tpancdopmarop. [IpousBocTBo, nepenaya
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U MOTpeOJICHHE AIIEKTPHYECKON YHEPTUU

VYCeTpoicTBO U MPAKTHYECKOE MPUMEHEHHE

bu6nuoreka [IOK

19 AIEKTPUYECKOT0 3BOHKA, FTeHEpaTopa
P > TEHEPATOD https://m.edsoo.ru/ff0cc324
NEPEMEHHOTO TOKA, JMHUHN dJIEKTporepenad
DKOJOTUYECKUE PUCKU TIPU ITPOU3BOJICTBE
20 anexkTpodHeprun. KynbTypa ucnoip3oBanus
AJIEKTPOIHEPTHH B TOBCETHEBHOMN KU3HU
MexaHn4ecKrue BOJIHBI, YCIIOBUS
21 pacupoctpanenus. [lepuon. Cxopocts bubnmnoreka HOK
pacnpoCcTpaHeHHsI U JJTHHA BOJIHBIL. https://m.edsoo.ru/ff0cca54
[Toniepeunble U MPOIOJILHBIE BOJTHBI
3Byk. CkopocCTb 3ByKa. [ pOMKOCTB 3BYKa. bubnuoreka [JOK
22 )
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMarHUTHbIE BOJIHBI, UX CBOMCTBA U bubnmnoreka HOK
ckopocTb. [1Ikana 3J1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIMIIBI PaTUOCBSI3U U TEJICBUICHHUS.
Pa3BuTHe cpencts cBs3u. Pannonokanus
o5 Konrponsnas padora «Konebanus u bubmuoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
n o
| memmetues rempocrane o BuGorea 10K
AHOpOA Pene. https://m.edsoo.ru/ff0cd350
cBera. JIyd cBera
g | S e o e BuGorea 10K
: P p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenomnenue cera. [lonHOE BH HH
28 0 peax(()eHI:e I—eI Ce eenLHL(I)I‘/'I Of)n H}(;fig{ec)roee bubmorexa LIOK
P - pen 4 https://m.edso0.ru/ffOcd7f6
BHYTPEHHETO OTPaKEHUS
JlaboparopHas pabota «3mepenue bubnmoreka [JOK
29 .
noKazareJssi MPETOMJICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoenne n300pakeHuit B JIMH3E. bubnuotexa [JOK

PopmyJia TOHKOH JUH3bL. Y BEIIMUECHUE

https://m.edsoo.ru/ffOcddle
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https://m.edsoo.ru/ff0cd350
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JIMH3BI

JlaboparopHas pabota «lccrnenoBanue

31 . .
CBOICTB M300pa)KEHUH B JIMH3AX»
Hucnepcus cera. ClioKHBIN COCTaB OEJIOT0
32 csera. l[Ber. JlabopaTopHas paboTa
«Halnronenue nucnepcuu cBeTa
33 Hurtepdepennus ceera. {udpakmus ceera. bubmuorexa [JOK
JudpakunronHas pemérka https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnnorexka HOK
[Monsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTudeckre MPUOOPHI M YCTPOMCTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
o | T e e B 10K
' https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCUTEINFHOCTHU
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubnmnoreka [JOK
3amMejicHre BPEMEHHU M COKPAIIIeHNE JITTHHBI https://m.edsoo.ru/ff0cfa4?2
B wwcrmien Cons wactor ¢ mepraci BuGaorera LIOK
' https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHS ITOKOS
39 KonTpomabnas padora «Ontuka. OCHOBBI bubnmnorexka HOK
CHEIHUATBHON TEOPUH OTHOCUTEIHHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. opmyna [1nanka. DHeprus u bu6mmoreka [JOK
UMITYJIbC (OTOHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpsiTHE U HccaenoBanue Gorodddexra. bubnmoreka [JOK
Omnpiter A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
KOHBI (pOT KTa. BHCHU
42 g?ﬁlfmmgl({)aﬁi){@(;mgaggzmz «IipaCHas[ bubmorexa LIOK
' https://m.edsoo.ru/ff0d015e
rpaauiay Gorodddexra
43 JaBnerue cBera. OnwiTel [1. H. JIeGenena. but6mmoreka [IOK
XUMHUYUECKOE JICHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHHUuYeCcKre yCTPOUCTBA U MPAKTUYECKOE
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https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

npuMeHeHue: GoTo3JIeMeHT, (HOTOAATUHK,
coJIHe4Hast OaTapesi, CBeTOANON

Penrenue 3anau mo teMe «DJIE€MEHTEI

bu6nmoreka [IOK

45 KBaHTOBOH OITHKH» https://m.edso0.ru/ff0d0302
o | ponem e oo O Bumorera 0K
' https://m.edsoo.ru/ff0d091a
[ImanerapHas MOz€EIb aTOMA
bubmnoreka IIOK
47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
8 mopexore atowc ommoro ypommn nepr ubmiorexa LIOK
g https://m.edsoo.ru/ff0dOafa
Ha Apyroi. Bunsl cnektpon
BomaHoBEIe cBoOlicTBa yacTull. BoiHEI e
49 Bbpoitns. KopnyckynsipHO-BOIHOBOM bubnmnoreka HOK
nyanu3M. CIIOHTaHHOE M BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHUE
o | oo O B LOK
https://m.edsoo.ru/ff0d0fd2
pazOaKTUBHOTO U3TY4ECHHUSI
CgoiicTBa anb(a-, 6era-, raMmMa-u3IydeHus.
ol BimstHue painoakTHBHOCTH Ha KUBBIE
OpraHU3MBI
OTtkpeITHE IPOTOHA U HEWTpOHA. M30TOMBI.
50 Anbda-pacniaa. DNeKTPOHHBIN U bu6mmoreka [JOK
NO3UTPOHHBIN OeTa-pacnaz. ['amma- https://m.edsoo.ru/ff0d1162
U3ITy4yeHue
OHeprus CBS3U HYKJIOHOB B sijipe. SlnepHsble
53 peakiuu. Anepusrii peaktop. [Ipodnemsi, bubnmoreka [JOK
MIEPCIIEKTUBBI, SKOJIOTHYECKUAE ACTICKTHI https://m.edsoo0.ru/ff0d1356
AIEPHOMN SHEPrEeTUKH
54 DneMeHTapHbIe YacTulbl. OTKpBITHE bubnuotexa [JOK

Mo3uTpoHa. MeTo 1kl HAOMIOICHUS U

https://m.edsoo.ru/ff0d0e38
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55

56

pPEruCTpalvy 3JIEMEHTAPHBIX YaCTHII.
Kpyraslii cton «@yHaaMeHTaIbHbIE
B3anMoieiicTBus. EqUHCTBO (hm3mueckoi
KapTUHBI MUPa»

Bun 3Bé3nHoro Heb6a. Co3pe3aus, sipKkue

3Bé3l[BI, IJIaHCThI, UX BUINUMOC IBUKCHUC.
ConHeuHas cucTemMa

Connue. ConHeyHast akTUBHOCTh. McTOoUHMK
sHeprun CoJiHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE311bI II1aBHOM MMOCIIEN0BATEIHLHOCTH.
Bryrpennee ctpoenue 38é31. COBpeMEHHEIC
IPEJICTABICHHS O TIPOUCXO0XKICHUHU H
spomronu CoJIHIA U 3BE3]T

58

59

Mineunsiii [1yte — Hama ['anakTuxa.
[Tono>xenne u neuxenue CosHLA B
lNanmaktuke. ['anaktuku. YEpHBIE ABIPHI B
Apax TalaKTUK

Bcenennas. Pasz6eranue ranaktuk. Teopus

Bosbioro B3peiBa. PenukToBOE M3IydeHHE.
Meraranaktuka

60

Hepemennsie nmpob6ieMbl aCTpOHOMUU

61

62

KonTtponbHas pabota «71€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

Ob6o6maromuit ypok. Pois pusuku un
aCTPOHOMHH B IKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COITHAILHON M DTHUECKOM
chepax IesaTebHOCTH YeJIOBEeKa

63

O6o06matomuii ypok. Poms u mecto Gpuznuku
Y aCTPOHOMUU B COBPEMEHHOMN HAyYHOUI
KapTHUHE MHpa

64

Ob6o6maromuit ypok. Posib puznueckoit




TeOpuHu B (POPMUPOBAHHUHU TIPEIICTABICHHUH O
buznyecKoil kKapTuHe MUpa

O6o06maromuii ypok. Mecto ¢pusndeckoit
KapTUHBI MUPA B 00IIEM STy COBPEMEHHBIX

65 €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O .
npupoe
66 PesepBHBIi ypok. MaruutHoe 1ouie. 1
DNeKTPOMarHuTHAs UHIYKIIHS
67 Pe3zepBHbIit YPOK. Ontuka. OCHOBBI 1
CHEeNHATBHON TEOPUH OTHOCHTEIBHOCTH
68 Pesepnblit ypok. KBanroBas ¢pusuka. 1 bubnnorexka HOK
DJIeMEHTBI aCTPOHOMHUU M aCTPOPHU3IUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

1. ®wusuka, 10 kmacc/ Mskumes I'.51., Byxosues b.b., Corckuit H.H. mon penakiueit
[TapdentbeBoit H.A., AkiimonepHoe obmiectBo «M3aatenbetBo «IIpocBemieruey

2. ®wuswmka, 11 ximacc/ Mskumes I'.JI., Byxosues b.b., Yapyrun B.M. nion penakuueit
[TapdentbeBoit H.A., AkumonepHoe obmiectBo «M3aatenberBo «IIpocBemienney

METOJIUYECKHUE MATEPHUAJIBI 1151 YUUTEJISA

1. ®wusuka, 10 kmacc/ Mskumies I'.51., Byxosues b.b., Corckuit H.-H. mon penakiueit
ITapdpentbeBoit H.A., AkiimonepHoe obmiecTBo «M3maatenbetBo «IIpocBemieHmney

2. ®wuswmka, 11 xracc/ Msakumes I'.J1., Byxosues b.b., Yapyrua B.M. nox penakmueit
ITapdpentbeBoit H.A., AkiimorepHoe o0miecTBo «M3aatenbetBo «IIpocBemieHuney

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Bubamoreka I{OK https://m.edsoo.ru/7f41bf72



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

		2023-09-01T21:18:52+0300
	Черноус Ирина Борисовна




