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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOr0 ypoBHS Ha YPOBHE CPEIHErO OOIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBAHUI K pe3ysibTaram
OCBOCHHMSI OCHOBHOH 00pa3oBaTeIbHONU Mporpammsbl, npeactaBieHHbIX B PI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MmporpaMMbl BOCIHUTAHHS H
KOHLIETIIIUYA TIpernojiaBaHusi yueOoHoro mpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copepxanre mporpamMMbl 10 (U3MKE HAMpPaBlIEHO Ha (POpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kitaccoB npu 00yueHun
X ¢u3nKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATECILHOCTHOTO TOIX0/IA.
[Tporpamma o ¢usuke coorBercTBYyeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pPe3ybTaTaM OOyUEHHUS, a TaKKe
VUYUTHIBAET HEOOXOJAMMOCTh pealu3ali MEXKIPEIMETHBIX CBsi3el (Qu3uku ¢
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH MpeMeTaMu. B Hell onpeesnsitoTcsi OCHOBHbIE
1eIU U3y4eHus: GU3UKU Ha YPOBHE CPEAHEro o0I1ero oopazoBanusl, MIaHUPyEeMbIe
pe3yibTaThl  OCBOGHUS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

. IUTAaHUPYEMBIE PE3yJbTaThl OCBOCHUSI Kypca (PU3MKM Ha 0a30BOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIC pe3yJIbTaThl 10 TOJIaM O0y4YEeHUS,
. coJiepkaHue yueOHoro npeamMera « Pusukay 1o rojiamMm o0y4eHusl.

du3nka Kak Hayka o HauOoiyiee OOMMX 3aKOHaX NPHUPOAbI, BBICTYNAs B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbusnyeckoir reorpadueir w actpoHomued. Mcmonb3oBaHHE W AKTHBHOE
OpUMEHeHUe (U3WYECKUX 3HAHMM  ONpenenseT Xapakrep U pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJIOTU B c(pepe SHEPreTUKHU, TPAHCIIOPTAa, OCBOCHHSI KOCMOCA,
NIOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU U Apyrux. M3ydeHue
(U3MKN BHOCUT OCHOBHOM BKJIaJ B (hOpMHpOBaHHE €CTECTBEHHO-HAYYHOU KapTHHbI
Mupa oOyvarommxcs, B (OpMHUpOBAHHME YMEHHUH NPUMEHSATh HAyYHBIH METOJ
MO3HAHUS MPU BHINOJHEHUN UMHU YUYE€OHBIX UCCIIEIOBAHUM.

B ocHoBy kypca ¢u3uKH IS YpOBHS CpeIHEro oOIIero ooOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MTOCTPOCHMUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypcC SIBJISETCA JIOTHYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3iesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesn cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (PU3MUKH
o0benUHEH BOKpYr ¢usnyeckux Teopuil. Benmymum B Kypce sBisercs



(dbopMupOBaHUE MPENCTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzamust mpesanonaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO MNOTEHIHMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU NPoOIeMaMHu.

Hoess npuxnaowoii  nanpasiennocmu. Kypc @usuku mnpearnosaraet
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHX M TEXHOJIOTMYECKUX MPHIOKEHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcs IOCPEICTBOM BBEIECHHS 3JIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHA M TEXHOJIOTHM, a TaKXe OO0CYXIACHHS
npo6JieM paloOHAIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€30IacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpPEIHEro OOLIETo
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopuu (HopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOPHM, JUIsI ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CucTeMHO-eSTEIbHOCTHBIN NOJIX0/] B Kypce (PU3UKU pean3yeTcsi MpexkIe
BCEro 3a CYET OPraHU3allUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIMXCs.
Jl1st 6a30BOro ypoOBHA Kypca (PU3UKHU — 3TO UCHOJIb30BAHUE CUCTEMBI (PPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OPATOPHBIX padOT, KOTOPBIE B TPOrpamMme
no (usuke OObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX IMPAKTHUYECKUX PaloT.
Bolgenenre B yKa3aHHOM MepeyHEe J1abOpaTOpHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKHU, OCYIIECTBIISIETCS] YYaCTHUKaMU 00pa30BaTeIbHOrO Mpouecca
UCXOJ U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHallleHHs KabuHeTta ¢usuku. [Ipu
3TOM OO0ECleunBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUH U
IIOCTAHOBKY OITBITOB 10 TPOBEPKE MPEIJIOKEHHBIX TUITOTES.

bonpuioe BHUMaHuE yAENISEeTCs PELICHUIO PACUETHBIX M KAYECTBEHHBIX 3aa4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33JIaHHOM
¢uznyecKkoil MOAENbI0, TO3BOJIAIOIIME MPUMEHATh HM3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paslena Kypca, TaK U HHTEIPUpPYs 3HAHUSA W3
pa3HbIX pa3zenoB. /s KauecTBEHHBIX 3a/1a4y NIPUOPUTETOM SIBISIIOTCS 3a/laHUs Ha
OOBSCHEHHE TPOTEKaHUS (PU3NYECKHX SIBJIEHUM M MPOILIECCOB B OKPYKAIOIIEH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJAEIU JUISl CUTYyallMu MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k wmMarepuansbHO-
TEXHUYECKOMY 00€eCIeueHUI0 yueOHOro mpolecca 6a30Bblil ypoBeHb Kypca GU3UKU
Ha YpOBHE CpeaHero oOmiero oOpa30BaHUS [OJDKEH H3ydaThCs B YCIOBMSIX
MpeIMETHOrO0 KaOuHeTa (M3WKW WIM B YCIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMKHO OBITH
HeoOxoumoe JabopatropHoe 00OpyAOBaHHE [UIsl BBIMOJIHEHHUS YKa3aHHBIX B



nmporpamMme 1o (pU3NKe YUSHUUECKHX MPAKTUUECKUX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpalinoHHOE 000pyJI0BaHWE (QOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW H  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpymOBaHHE TSI YYCHHYECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUIE TEMAaTHUYECKHX KOMIUIEKTOB M OOECTICUMBAECTCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILJIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TOCTPOEHBI Ha KOMIUICKCHOM
WCITOJIP30BAaHUU AHAJIIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETHHBIX CHUCTEM B BHJIC TU(PPOBHIX TaOOpaTOPHUH.

OCHOBHBIMHU IIEJIIMHU H3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBJISIOTCSI:

. dbopmupoBaHUE MHTEpECa U CTPEMIICHHUS] 00yJarolIuXcsi K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE UX HHTEIUVICKTyaJIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

. pa3sBUTHE IIPEICTABICHUNM O HAy4yHOM METOAEC TIIO3HAHHUA W
(opMUpOBaHKE UCCIIEOBATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

. (opMUpOBaHKE HAyYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4ECHHUs
OCHOB CTPOCHHMSI MaTepUU U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

. bopMHpOBaHHE YMEHUN OOBICHATH SBIEHUA C MCIOJb30BAHUEM
(U3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

. (dbopMHpOBaHUE MPEACTABICHUI O POJIM (PU3HUKU JJI pa3BUTHUS APYTUX

€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHre 3THX Tejiel 00ecTieunBacTCsl PEIICHUEM CIICIYIONNX 3a/1a4d B
mpoliecce u3ydeHus Kypca GU3NK1 Ha YpPOBHE CPEHETO O0Iero o0pa3oBaHuUs:

. NPUOOPETEHUE  CHUCTeMBl 3HAHMM 00  00mUMX  (PU3HMYIECKHUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHAX, BKIIOYAS MEXaHHKY, MOJICKYISPHYIO
(bU3HKY, SJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(U3UKY;

. dbopMUpOBaHHE YMCHHH TPHUMEHATh TEOPETUYSCKUE 3HAHUS IS
0OBsSICHEHUS (PUBMYECKUX SIBIICHHM B TPUPOJC M I NPHUHATHS NPAKTHUYCCKUX
PEIIECHU B MOBCEAHEBHOM KU3HH;

. OCBOCHHE CIIOCOOOB pEIICHUS PAa3IUYHBIX 3a7a4 C SBHO 3aJlaHHOMN
bU3MYeCKO MOJENBI0, 3a/ad, IMOAPAa3yMEBAIOIINX CAMOCTOSTEIHHOE CO3JaHUC
dbu3nyecKoi MoJIeNd, aJleKBAaTHON YCJIOBUSIM 3aa4H;

. MOHMMaHUE (PU3NUECKUX OCHOB M MIPUHIIUIIOB JEHCTBUS TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOIECCOB, X BIUSHUS HA OKPYXKAIOIIYIO CPENY;
. OBJaJICHUE  METOJIaMH  CaMOCTOSITEJIbBHOTO  TUJITAHUPOBAHUS U

NpoBeNCHUs]  (PU3NYECKUX  HDKCIIEPUMEHTOB, aHalIW3a ¢  HHTEPIPETAIluU
uH(pOpMaIuu, ONPEACIICHHUS IOCTOBEPHOCTH TIOJYYCHHOTO PE3YbTaTa;

. CO3JaHME  YCIIOBMM  JJIsi  Pa3BUTUA  yYMEHHH  NOPOEKTHO-
MCCIIEIOBATENIbCKOW, TBOPUECKOU JIESITETBHOCTH.



Ha usydenue ¢usuku (6a30BbIii ypoOBEHb) Ha YPOBHE CpeIHEro OoOIIero
obOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4yaca B HeJEN0), B
11 xmacce — 68 "yacoB (2 yaca B HEJICIIIO).

[Ipemyaraempiii B mporpamme 1o (u3MKe TMepedeHb JIabopaTOpPHBIX U
MPaKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
NpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIUWBUIYAIbHBIX
O0COOCHHOCTEH 00yJaroInuXCsl.



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O IO3HAHUSA

®dusnka — Hayka o npupone. Hayunsle METOABI NMO3HAHMS OKPYXKAIOILIErO
Mupa. Ponb skcriepuMeHTa 1 TEOpUH B IPOLECCE TO3HAHMS IPUPOABI. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue (u3NUecKUX sBICHUN U mpoleccoB. HayuHble runoressl.
dusnyeckre 3aKOHbI U TEOPHUH. ['paHMIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mMecto ¢usuku B HOpMHUPOBAHHHM COBPEMEHHOW HAYyYHOU KapTHHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W LHU(PPOBBIE HU3MEPUTEIBHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUIKEHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpeHsIE CKOPOCTh, MTHOBEHHAsl CKOPOCThH) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, MX TMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepemMenieHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MPSIMOJUHEHHOE ABWXeHHE. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobOosHOE TIazieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonunennoe nBuxeHue. JIBrykeHME MaTepUaIbHOM TOYKM IO
OKPYXKHOCTH C IMTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpOMCTBA W NPAKTHUECKOE MPUMEHEHHUE: CIHIOMETP,
JIB>)KEHUE CHAPSI0B, LIEMTHBIE U PEMEHHBIE MEpEIavuu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUYETA, WILTFOCTPALUs KHHEMAaTHYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaOnronenue nBukeHus Tenaa, OpPOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANBHO.

N3mepenue yckopeHusi CBOOOHOTO MaCHUsI.

HanpapneHnue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol



N3ydyeHne HEpaBHOMEPHOIO NBUKEHUS C LIEIBIO ONPEAECIECHNS] MTHOBEHHOM
CKOPOCTH.

HccrnenoBanne COOTHOWICHUS MEXAY IIYyTAMH, MNPONUIAECHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBMxKEHUs Tena, OPOLMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHOocutenbHOCTH  ['amunes. llepBwii  3akoH  HeroToHAa.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3uiiuu cuil. Bropoit 3akon HeroToHa
JUIS MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tskectd. llepBasg kocMuueckas
CKOPOCTb.

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

Tpenue. Buabl Tpenus (1mokosi, CKoiakkeHus, kaueHus ). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuibl OTHOCUTEIBHO OCH BpaweHus. [lnedo cuibl. YcmoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MO IIUITHUKY,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME NHEPIUHN.

CpaBHeHUE Macc B3aUMOICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3smepenue cu.

CrnoxxeHue cHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yCkOpeHHOM NOABbEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTro Tesa. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuenue aBmxKEeHUs1 OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanue ycinoBUM paBHOBECUS TBEPIOTO TeENA, HMEIOIMIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpanenus 6 MexanHuke

NmMnynbe maTepuanbHOM TOYKHM (Tesa), CUCTEMbl MaTepHUalbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.



PabGota cuibl. MOIITHOCTD CHITBI.

Kunernueckass sHeprus marepuagbHOM Touyku. Teopema 00 H3MEHEHUU
KMHETUYECKON YHEPTUH.

[TorenuuanbpHas SHEprusl. [TorennuanbHas SHEprus YIpyTO
neopMupoBaHHOM NPYyKUHBL. [loTeHIMaNbHAS YHEPTHS TeJla BOJIU3H IOBEPXHOCTH
3eMJIu.

[ToreHnmanpHble W HEMOTEHIHMaIbHbie  cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C U3MEHECHUEM MEXaHUYECKOW IHEPTUH CUCTEMBI TEJl. 3aKOH
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckre yCTpoOMCTBA M NMPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE ABUKECHUE.

ITepexon MOTEHITMATBHOMN YHEPTUH B KWHETHYECKYIO H OOpPaTHO.

Yuenuuecxuii sxcnepumenm, nabopamopHuvie pabomaol

N3ydenne abCOMIOTHO HEYNPYTroro yjaapa C MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanue cBs3u pabOTHl CUJIBI C M3BMEHEHHEM MEXaHUYECKOM dHEPTUU
TeJia Ha MMPUMEPE PACTSHKEHUS PE3UMHOBOTO JKI'yTa.

Paszpnes 3. MouiekyasipHas pu3nKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapaktep IBUKEHUS U
B3aUMOJCUCTBUSA 4YacTUI[ BemiecTBa. MoJEnu CTpPOEHUs] Ta30B, XKHAKOCTEH U
TBEPIBIX TE U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TermtoBoe paBHoBecue. Temmneparypa u e€ nusmepenue. lllkana remneparyp
Llenbcus.

Mogens wupeanbHOoro raza. (OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-
KMHETHYECKOW TEOPHH HJACATIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs vactul rasa. lllkarma
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH [lanproHa. M30ompouecchl B UACATBHOM ra3e C MOCTOSIHHBIM KOJMYECTBOM
BelecTBa. ['padguueckoe mpencTaBlieHUEe H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHuueckue YCTpPOWCTBA U IPAKTUYECKOE IPUMEHEHHE: TEepPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITHl, JOKA3BIBAIOIIME IUCKPETHOE CTPOCHHE BemiecTBa, (ororpadun
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnbiTel 10 MU Gy3UN KUIKOCTEH U Ta30B.



Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mogaens onbita [lITepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMOJICHCTBHUS.

Mogaenb, WIOCTpUpyoIias IpUpoay AaBICHUS Ta3a Ha CTEHKU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIME YpaBHEHHUE COCTOSIHUS HJACAIbHOTO Trasa,
U30IPOIIECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Ornpenenenue mMacchl BO3AyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE M3MEPEHUI
00BEMa KOMHATHI, TaBJICHUS U TEMITEPaTyphl BO3AyXa B HEH.

Uccnenosanue 3aBUCUMOCTH MEKTy ITapaMeTPaMH COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochogbl mepmooOuHamuKu

TepmoanHamuueckasi cucteMa. BHYTpeHHsISl SHEPrusi TEPMOJUHAMHYECKON
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3ITyYCHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

[Tonsitue 006 amuabatHOM mpouiecce. IlepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh PoO1IECCOB B MPUPO/IE.

TerutoBple  mammHbl.  [IpuHOWNBI  JEUCTBHS — TEIUIOBBIX — MAIIIMH.
[IpeoOpazoBanusi 3HEpPTUM B TEIUIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodphuuMeHT MOJe3HOTrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckne yCTpoWCTBA M NPAKTHUUYECKOE NPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEW PHEPrUU Tella MPU COBEPIIECHUU PaOOThI: BHUIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHs (BUICOJEMOHCTPAIINS).

N3menenune BHyTpEeHHEH sHEpTUH (TeMIlepaTyphl) Tea Ipu Terionepeaaye.

OnbIT 1o anuabaTHOMY PpACHIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mogenu mapoBoi TypOUHBI, IBUTATENISI BHYTPEHHET0 CrOPaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Azpecammnivie cocmoanusa eeuyecmea. Dazosvie nepexoont

[Tapoo6pa3oBanue u kKoHaeHcanus. Vcmnapenue u kuneHne. AOGCOIIOTHAS U
OTHOCUTEJIbHAsA BJIAXHOCTh BO3ayxa. HaceimeHHsli mnap. YnaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.



Tsépnoe teno. Kpucrannuueckue u amopgHbie Tena. AHU30TPONUS CBOMCTB
kpuctayioB. Kunkue kpuctamabsl. CoBpeMeHHble MarTepuaibl. IlnaBieHue u
KpUCTaJIM3anus. Y ienbHas Teriora miasineHus. Cyonumanus.

VYpaBHeHHE TemI0BOro OanaHca.

TexHuueckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP MU
ICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHU MOJYyUYEHUSI COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX NAPOB.

Kunenue npyu moHWKEHHOM JIaBJICHUU.

CnocoObI U3MEpEeHUs BIAXKHOCTH.

HaGmonenne HarpeBaHus ¥ MaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTAIIOB.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

M3mepeHre OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaAMHUKA

Tema 1. dnekmpocmamuxa

OnexTpu3zanys Tel. OJEKTpUYecKHil 3apsn. JIBa Buaa dJIEKTPUYECKHUX
3apsAn0B. IIpOBOJHUKH, IUAIEKTPUKU M TOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
IIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToueyHbIN 3JIEKTpUYECKHAN 3apsia.
Onektpuueckoe mnone. Hanpspk€HHOCTE  Anexkrpuueckoro  mois.  [IpuHiumn
CYNEPIIO3ULIMU DJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGora cun anekrtpocratmueckoro  mojs. [lorenmman.  PasHocTb
NOTEHIHANOB. [IpOBOJHUMKM M JUANEKTPUKKM B AJIEKTPOCTATUYECKOM TOJIE.
Jvanexkrpryeckast MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTPOEMKOCTD INIOCKOTO KOHIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHnueckue yCTpoWCTBA M IPAKTHYECKOE IPUMEHEHHUE: HIIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHUE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpONCTBO M MPUHLNI IEUCTBUSA JIIEKTPOMETPA.

BzanmopencTBue Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEI.

[IpoBOJIHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

JIMDIIEKTPUKY B AJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTtopa OT IUIOAgu
MJIACTUH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

OJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEHH.

DJIEKTPUYECKOE COIMPOTUBIICHHUE. Y AEIBHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOITHUKOB.

Pabora »snextpuueckoro Toka. 3akoH JDxoyma—Jlenna. MomiHoCTb
AIIEKTPUYECKOTO TOKA.

DNeKTpoABMKYLIAsl CHJIa U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHUKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpH4YecKo nenu. KopoTkoe 3ambIkaHue.

DONeKTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBHCHUMOCTH
COMPOTHUBJIEHUSI METAJUIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUNA TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

[TonynpoBonuuku.  CoOCTBEHHas W IpUMECHas  IPOBOAMMOCTH
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHKOBbIE TPUOOPHI.

OneKkTpuYeckuid TOK B  pacTBOpaXx M pacIiulaBax  JJIEKTPOJIMTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

OnexkTpudyecknuid TOK B ra3ax. CamMoOCTOSATENBHBI U HECAMOCTOSTEIBHBIN
pa3psa. Momuus. [Inazma.

TexHuyecknue yCTpOMCTBA M TNPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTElbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYTIPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HAMIPSKEHUS.

3aBUCHUMOCTh CONPOTUBIICHUS! LUIMHAPUYECKUX MPOBOJAHUKOB OT JJIUHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMmelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpsiMmoe wu3MepeHue JSIIEKTPOABHXKYIIEH cuibl. KoOpoTkoe 3ambikaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTB COIPOTHUBIICHHS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

NckpoBoit pa3psaa U IpOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD IMOAA.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yuyenue cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 37eKTpOJBHKYIIEH CUITbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONMPOTHUBJICHUSI.

Habmronenue amekTpoimsa.

MeknpeaMeTHbIE CBSI3H



Nzyuenne kypca gusuku 6a30Boro ypoBHs B 10 kacce OCyIeCTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMUH, Teorpadyu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nouamus, CBSI3aHHbIE C U3yUYEHHEM METOJ0B HAYyYHOTO
MO3HAHUA: SIBJICHWE, Hay4yHbIA (pakT, Tumoresa, (puanyeckas BeIMYMHA, 3aKOH,
Teopusl, HaAOIOJICHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHUe CHUCTEMbl YpaBHEHUM, JMHEHHas QyHKIHS,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPBI U UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: Mmexannueckoe BIKEHUE B KUBOU mpupoje, nuddys3us, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEII, )KUJAKOCTEH U ra3oB,
NIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTHYECKAss  JUCCOLMALus,
rajbBaHHKA.

l'eocpaghus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBUKEHHUH C HCIIOIb30BAaHHUEM MEXaHH3MOB,
y4€T TpPEeHUS B TEXHHUKE, IOJIUIMITHUKY, HMCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeilb BHYTPEHHETO
cropanusi, napoasi TypOHHa, OBITOBOW XOJOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJIYYEHUS] COBPEMEHHBIX MAaTEepHaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpeBaTENbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KUIACC

Pa3znen 4. JiaekTpoaAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA

IlocTossHHBIE ~ MarHuThl. B3auMoaeWcTBME  IOCTOSIHHBIX ~ MarHuTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHomn cynepno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKIWU. KapThHa JWHWUNA MarHUTHOM
WHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHOe mMoJie TPOBOJHHUKA C TOKOM. KapTuHa JMHUNA WHIAYKIUU
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanumoaecTBre NpoOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, €€ MoIyJb U HalpaBjieHue. J|BH>KeHUE 3apsIKEHHON YaCTUIIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.



SIBneHne HneKTpoMarHuTHOM HMHAYKIUU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJABHKYIAs CUjla HWHIAYKIUU. 3aKOH BJIEKTPOMArHUTHOW
uHaykunu @apanes.

BuxpeBoe »snekTpuueckoe moje. OJIEKTPOABWKYIIAsS Cujla HHAYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno JleHua.

NHnykTuBHOCTh. SIBIIEHME CaMOMHIAYKUHMH. OJEKTPOABIXKYIIAS CHIIA
CaMOMHAYKIIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHudeckne yCTPOMCTBA W MNPAKTHYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUll, UHIYKIHOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIIOHEHUE 3JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3aumogericTBre A1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBIIeHME AEKTPOMArHUTHON MHIYKIIUU.

IIpaBuino Jlenna.

3aBUCHUMOCTD 3JIEKTPOJABMIKYIIEH CUJIbI MHIYKIUHA OT CKOPOCTA U3MEHCHUS
MarHUTHOTO MOTOKA.

SIBrieHME CAMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

UccnenoBanue nercTBrs HOCTOSSHHOTO MAarHUTAa HAa PaMKYy C TOKOM.

HccnenoBanue siBiIeHUs 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pasnen S. KosieOanusi m BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUS

KonebGarenbnast cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOjIeOaHMUs.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoieOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUl MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJCIbHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpeacraBienue o 3aTyxarolUX KojJeOaHusX. BoIHy ) AeHHbIE MEXaHUUYECKHE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJeOaHMUs.



Ilepemennbiii TOk. CHHYyCOMIANbHBIA NEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpancopmarop. [IponsBoacTBO, nepegadya u MNOTpeOICHUE IIEKTPUUECKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre ycTpoWCTBAa U MPAKTUYECKOE NPUMEHEHHE: DIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, IMHUM JJIEKTpOnepeaay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KOJI€OATENBHOM CHUCTEMbl (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).

Hab6nronenue 3aTyxarommx KoJaecOaHmii.

HccnenoBanne CBOWCTB BBIHYXICHHBIX KOJI€OaHUH.

Habmronenue pezonanca.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSKEHUST OT BPEMEHU) JIJIs
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu 1mociienoBaTeNbHOM COCIMHEHWM PE3UCTOpa, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUYU IEKTPONEpEAAUH.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOAa MaIbIX KOJEOAHUM rpy3a Ha HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccrnenoBanne mEepeMEHHON0 TOKAa B LENM M3 MOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 6OJIHbL

MexaHnueckue BOJHBI, yciaoBus pactnpocTpaHeHusa. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3JIYyYEHUS AJEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XXEHUE, MPEJOMIICHUE, MOspu3aIus, nudpaxius,
uHTepdpepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[ITxama 3€KTpOMAarHUTHBIX BOJIH. [[pyMeHEHNE 3IIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUA. Pannonokamus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

TexHuyeckre yCTpOWCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue M pacpOCTPAHEHUE MTOTIEPEUHBIX U MPOJIOTHHBIX BOJIH.



Koneouromieecs Te0 Kak HCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJ0M U
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH:  OTpa)KEHUE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. [IpsMonuHENHOE pacopoOCTpaHEHHE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpaxxenue cBeta. 3aKOHBI OTpaxkeHHsI cBeTa. [locTpoenue n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHbI IPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblil yroia MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cseta. CioxHbIi cocTaB Oesoro cBera. LBerT.

CobOuparouie U pacceuBarouie JMH3bL. ToHkas nuH3a. DOKYyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U paccenBaromux JuH3ax. Gopmyna TOHKOW JTUH3BI. YBEJIMYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Hutepdepenius cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakusa cBera. JludpakinuonHas pemeTka. YcClIoBUE HaOIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyeckre yCTpOMCTBA W MNPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHeHOEe pacHpOoCTpaHEHUE, OTPAKEHHWE W TPEIOMIICHHE CBETa.
OnTuyeckre mpruodOpBHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanue CBONCTB U300paKEHUH B JTMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue natepdepeHnu crera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tomydyenue cnekTpa ¢ mOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.



Ha6nronenue nonsipuzanuu cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamopHwvie pabomuol
N3Mepenune nokaszaresns NpeioMIICHUs CTEKIIA.
UccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNUAIBHON TEOPHH OTHOCHUTEILHOCTH

['panunpl  NPUMEHUMOCTH  KJIacCMYeckod  mexaHuku.  Iloctynartsl
CIIeIIMAJIbHOW TEOPUM OTHOCUTEIIbHOCTH: MHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETA
B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKpalllCHUE
JUTMHEL.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3p MaccChl € SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTULbI. DHEPTUs
ITOKOS.

Pasznen 7. KanToBas ¢pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®otonsl. Popmyina [1nanka cBsi3u 3HEpruu POTOHA C €0 YaCTOTON. DHEPTUs
U UMIyJbC (POTOHA.

OtkpeiTre u uccinenoBanue horodpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dotorpdekra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpanHunar
dboToaddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHnueckue yCTpONCTBa M MPAKTUYECKOE NPUMEHEHUE: (POTOIEMEHT,
(dboToaTYMK, COJIHEUHAas OaTapesi, CBETOUO.

Jlemoncmpayuu

®o10o3((PexT Ha yCTaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHeMIHETO (oTodhdeKTa.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiThl Pesepdopaa mo paccesHHio o -4acTHIIL.
[ImanerapHas mogmens aroma. llocrynater bopa. W3nyduenue u mnorjomnieHue
(GhOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPrHHM Ha Jpyroil. Buisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMICTBA yacTull. Bonnsl e bpoita. KopnyckyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYXJACHHOE U3JIyYCHHE.

TexHuueckue yCTpOMCTBAa M IIPAKTUYECKOE IPUMEHEHME: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu
Mogens onbita Pesepdopra.



OnpenenenHre JJIMHBI BOJIHBI J1a3epa.

Ha6nronenue nuHeyaThIX CIEKTPOB U3ITyUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

Habmronenue nuHeHyaTOro CriekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JTOKA3bIBAIOUIUE CIIOKHOCTh CTpoeHUs sapa. OTKpbITHE
panunoaktuBHOCTH. OnbITH Pe3epdopa mo onpeaeneHnio cocraBa paguoakTUBHOTO
m3nydyenus.  CpoiictBa  anbda-, Oera-, ramma-uziaydeHus.  BrausHue
PaJMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHEe npoToHa M HelTpoHa. HyknoHnHas monens sapa I'eiizenOepra—
WBanenxko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. OJEKTpPOHHBIA H TO3UTPOHHBIA Oera-pacman. [amma-
U3IIy4deHHE. 3aKOH PaIMOAKTHUBHOIO paclaja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SnepHble peakuuu. JleneHue u CUHTES sI€Ep.

Anepnsiii peaktop. TepmosimepHbii cuHTe3. [IpoOiemMbl U TMEPCIIEKTHUBBI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKUE ACIIEKTHI SIAEPHOU SHEPTETHUKHU.

OneMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.

MeToap1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

@OyH/1TaMEHTAJIbHBIE B3aUMOJAEUCTBHS. EIMHCTBO (U3HUECKOW KapTHUHBI
MUpa.

TexHuyeckue yCTpouCTBa U NMPAKTUYECKOE TPUMEHEHHE: T03UMETP, KaMepa
BuiibcoHa, siiepHbIi peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TunK MOHU3UPYIOUIUX YACTUII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Dtanbl pa3BUTHUS aCTPOHOMHUH. [[puKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bupa 3Bé3mnoro neba. Co3Besnus, SpkKue 3BE3MBI, IJIAHETHI, UX BUIAMOC
JIBUKCHHUE.

ConHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTouHuk sHeprum CoyiHIA U 3BE3.
3BE31BI, UX OCHOBHBIC XApAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIAcC —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CoHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mnineunsiit [Iyte — nHama I'anaktuka. [lomoxenue u neuxkenne CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B siApax
rajaKkTHUK.



Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:ma. Pazoeranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

MacmrabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

Ha6nronenus: HeBOOPYKEHHBIM TJIa30M C MCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIYyIIApUs U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro IlyTtu.

O6o0maroniee NOBTOPEHUE

Ponp ¢u3ukn u acTpoHOMHM B HSKOHOMHYECKOHW, TEXHOJIOTHYECKOM,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YeTIOBEKa, POJIb U MECTO (PU3HUKH U
aACTPOHOMHUU B COBPEMEHHOW HAYYHON KapTHHE MUPA, pOJIb (PU3UUECKON TEOpUH B
dbopMHUpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psilly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢usnku 6a30Boro ypoBHs B 11 Kitacce oCyIiecTBIsSeTCs C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nousmus, CBSI3aHHbIE C U3yYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, (pusnyueckas BeJIWYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemieHHWE CHCTEMBI YPAaBHEHHM, TPUTOHOMETPUUECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIUH HAa OCH KOOPJHUHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonocusa: snextpudeckue SBICHUS B JKMBOM MpUpOJE, KoJjeOaTelbHbIe
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJIICHUS B )KMBOMW MPUPOJIEC, TEUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumusi: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJNIMUECKasA CTPYKTypa TBEPABIX
TeJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUIECKON PEETKU, CIEKTPATIbHBIN aHaJHN3.

l'eocpaghus: marHuTHBIE TOJIIOCA 3€MJIM, 3aJI€KH MArHUTHBIX DY,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJICKA3aHUE 3EMIICTPSCCHUIA.

Texnonozcusa: IJHMHUM DIEKTPONEpPENAdY, TEHEPATOP IMEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs TI€Yb, pajap, PaAUONPUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.



IHVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMUBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOTO TpenMera «Du3mkay Ha YpPOBHE CpeIHETO OOIIeTOo
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTh JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS yUeOHOTO IpeiMeTa « DU3KKay JOJKHBI
OTpaxaTh TOTOBHOCTb M CIHOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, pacCUIMPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JESITEIBHOCTU B IMPOIECCE PEATM3alui OCHOBHBIX HAINpPaBICHUN
BOCITUTATEIBHOU I€ATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKOM O3UIIUU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOI0 OOIIECTBA;

OPUHATHE TPAJULMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTHUYECKUX U
JEMOKPATUYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX I'PAKIAHCKOIO
o011ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allY;

YMEHHUE B3aUMOJECHCTBOBATh C COL[MAIIBHBIMA MHCTUTYTaMH B COOTBETCTBUU
¢ UX (PyHKIMSAMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOU 1€ATENbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIECHTUYHOCTH,
NaTpUOTHU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYalMI0O U MPUHUMATh OCO3HAHHBIE pPEIlEHUS,
OPUEHTUPYACh Ha MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOECHUE YCTOMUMBOTO OyAyIIEro;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKII0UYas 3CTETUKY HAYYHOTO TBOPYECTBA,
npUCyIIEro (pU3nyecKoi HayKe;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpPEC K pazMyHbiM cdepam MpoPecCHOHATBHON NeATEeIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oyaymieit mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC T1JIaHBI;



TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHUIO M CaMOOOPa30BaHUIO B 00IaCTH
(GU3HUKY Ha IPOTSKCHUH BCEH KU3HU;

6) 3K0JIOTrNYeCKOTr0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpPhI, OCO3HAHWE TJIOOATBHOTO
XapakTepa dKOJOTHIECKHUX MPodIIeM;

TUTAHWPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPYIKAIOIIEH Cpe/ie Ha OCHOBE
3HaHUS eI YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA,;

pacIIMpeHHe OIbITa JACATCIBHOCTH 3KOJOTHYCCKOW HaIpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (GU3HUECKON HAYKH;

OCO3HaHWE IICHHOCTH HAyYHOW JCSATCIBHOCTH, TOTOBHOCTH B ITIpOIIecce
U3y4eHUs (U3UKH OCYIICCTBIIATH MPOSKTHYIO U UCCIIE0BATEILCKYIO IEATETHHOCTh
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTebHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble 1ornyeckue AecTBUA:

CaMOCTOSATENbHO  (OPMYJNHMPOBAaTh U aKTyallM3UPOBATh  MpoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENENATh UENN JAESITeIIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
TOCTYKCHHSI,

BBISBIIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHMS B  paccMaTpPUBAEMBIX
(bU3UYECKUX SIBICHUSX;

pa3pabaThiBaTh IJIaH pElIeHUs MPOOJIEeMbl ¢ YIETOM aHAIM3a UMEIOUIUXCS
MaTepHaNTbHBIX M HEMAaTePHUATbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B  JI€ATEIBHOCTh, OIICHUBAaTh COOTBETCTBHE
pe3yIbTaTOB LIETISIM, OLIEHUBATH PUCKH MOCIICCTBUHN 1eATEeIHLHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSX  PEAIBbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUSI;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBHIMU TOHSATUSMU U METOJAMU
buznueckoil HayKu;

BJIaJIeTh HABBIKAMU Y4EOHO-MCCIEA0BATEIHCKON U MTPOSKTHOMN eATEeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUYECKOTO COJACP)KaHUs, MPUMEHEHUIO Pa3TMYHBIX
METOJIOB ITO3HAHHSI,

BJIAJIeTh BUIAMH JEATEIBHOCTH 10 TOJYYEHUIO HOBOTO 3HAHUsS, €ro
WHTEPIPETALNHA, TMPEOOpPa30oBaHUI0 M TPUMEHEHHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;



BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3M W aKTyaJU3MpOBaTh 3a/1ady,
BBIJIBUTATh TUNOTE3Y €€ pellIeHUs, HaXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh TMOJYYEHHbIE B XOJAE PpEIICHUs] 3a/ladyd  pe3yibTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, POrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTb U (OPMYIHPOBATH COOCTBEHHBIE 3alayd B 0O0pa3oBaTEIbHOU
NEATEeILHOCTH, B TOM YHCIIC TIPH U3y4CHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

YMETh TIEPEHOCHTHh 3HAHUA 10 (U3NKE B MPAKTHUYECKYIO 001acTh
KU3HEICITCIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OpUTrHHAILHBIC TOAXOIbI U PEIICHHUS,

CTaBUTb MPOOJIEMBI U 3a/1a4UH, JOMYCKAIOIINE abTEPHATUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIQ/ICTh HaBBIKAMU MOJy4YeHUs HHOOpMAIUU (HU3UUYECKOTO COJIEPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATENBHO OCYIIECTBJISATh IIOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 U HHTEpIpeTanuio MHGOPMAIMK Pa3IU4HbIX BHUIOB U (HOpM
MPE/ICTaBIICHNUS,;

OIICHUBATh JOCTOBEPHOCTh HHPOPMAIIUH;

WCIIOJIB30BaTh  CpPeACTBa HWH(MOPMAIIMOHHBIX W KOMMYHHUKAITHOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPraHU3aIlMOHHBIX
3a/1a4 ¢ COOJI0/IeHHEM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0e30macHOCTH;

CO37aBaTh TEKCThl (PU3NYECKOTO COJAEpP)KaHHUS B Pa3IUYHbIX (opMaTax c
y4€TOM Ha3zHAYeHUsI UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BEIOUpAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHuKAaTHBHBIC YHHBEPCAJIbHBbIE y4eOHbIE J1eHCTBUS:

OCYILIECTBIIATH 00ILIEHNE Ha YPOKaX (PU3UKU 1 BO BHEYPOUHOH JIEATEIBHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallud ¥ CMAr4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOK TOYKY 3PEHUS C MUCIIOJIB30BaHUEM
SA3BIKOBBIX CPE/ICTB;

IIOHUMAaTh U UCIIOJB30BATh IIPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYaJIbHOU
paboThI;

BBIOMpPATh TEMATUKY M METOAbl COBMECTHBIX JECUCTBUHI C Yy4E€TOM OOLIUX
VHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YJICHA KOJUIEKTUBA,

IPUHUMATh LEIM COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTUKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacnpenenartb pojid ¢ Y4YETOM MHEHHH Y4YaCTHUKOB, OOCYXXJaTh pE3yJIbTaThl
COBMECTHOM pabOTHI;



OIIEHMBAaTh KA4ECTBO CBOEr0 BKJIAJIa M KaXJOTO YYaCTHHKAa KOMaHJbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjiaraTb HOBBIE NPOEKTHI, OLICHUBaTh WACH C TMO3UIMH HOBU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh TMO3UTHUBHOE CTPATETMYECKOE TIOBEJACHHE B PA3IMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHbIE YHMBepPCAJbHbIE YYeOHbIe 1eiCTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENBHYIO JIESTEIBHOCTh B 00JIaCTH
GU3NKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh W (HopMyIupoBaTh
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITEIIbHO COCTAaBJISITh TUIAH PEIICHUS] PACUETHBIX W KAa4ECTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON pabOThI ¢ yU€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OIICHKY HOBBIM CUTYAIlUsM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHUT;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (HOPMHUPOBAHUIO U TIPOSIBICHUIO JPYAMIMH B 00JIacTH
(U3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTeIbHBIN U KyJbTYPHBIN YPOBCHb.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyaIUsIM, BHOCHTh KOPPEKTHUBEI B JCATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJIQJICTh HaBBIKAMU  TIO3HABATEIBHOW peQICKCUHM KaK  OCO3HAHUSA
COBEpIIACMBbIX JIEUCTBHA WM MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB M
OCHOBAaHUIA;

UCIIOJIb30BaTh MPUEMBI pedIeKCun JJi OIICHKU CUTYalluu, BEIOOpa BEPHOTO
pEIICHMS;

yMETh OLICHUBATh PUCKH M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHUKECHHUIO;

OpPUHUMATh MOTHBBI M apTyMEHTHI JPYTUX TPH aHaIM3€ pPe3yJIbTaTOB
NEeSATEeTbHOCTH;

MPUHUMATH ce0s, TOHUMasi CBOM HEJIOCTATKH U JTOCTOMHCTBA;

NpPUHUMATh MOTHBBI M apTyMEHTBI JPYTUX TIPH aHAIM3E Pe3yJbTaTOB
JeSITEIbHOCTH;

NPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIUOKH.

B mporiecce moCTHKEHUS THYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH WUHTEIJICKT, IpeInoJararomni
c(hOpMHPOBAHHOCTH:



CaMOCO3HaHUS, BKITFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATBHOE
COCTOSIHHIC, BUACTh HAIIPABICHUS PA3BUTHS COOCTBEHHOW AMOLIMOHAIBLHOU chepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMsI, BKIIOYAIONIETO CaMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
YMOIMOHATBHBIM H3MEHEHHSIM U MTPOSBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIFOYAIOIIEH CTpEMIICHHE K JOCTHIKCHHIO TSN U
yCcrexy, ONTUMHU3M, WHUIMATHUBHOCTh, YMEHHE JICHCTBOBATH HMCXOJIS W3 CBOMX
BO3MOKHOCTEH;

AMIIATHH, BKIIIOYAIOIICH CIIOCOOHOCTh TOHMMATh 3MOIIMOHATIBFHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHHH OOINEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTICPEKUBAHUIO;

COIMAIBHBIX ~ HABBIKOB,  BKJIIOYAIOIIMX  CIHOCOOHOCTh  BBICTPAWBATH
OTHOUIIEHUSI C JAPYTHMMH JIIOJAbMU, 3a00TUTHCS, MPOSBIATH UHTEPEC W pa3peliarh
KOH(DIIUKTBHI.

NPEAMETHBIE PE3YJIBTATHBI

K xoniy oOyuenus B 10 kijacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHMUIA:

JIEMOHCTPUPOBATh HA MPHUMEpPAX PoJib U MecTo (HU3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU H
TE€XHOJIOTUM, B PAKTUYECKOU IEATENBHOCTH JIIOAEH;

YUYUTHIBATh TPAHUIBI TMPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJICIICH:
MaTepualibHas TOYKa, MHEPIUAJIbHAs CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPAOE TEIO,
UJICANIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsil PU pelIeHUU PU3NUECKUX 3a/1ay;

pacno3HaBarh (pU3MUECKUe SIBICHUS (IIPOLIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOW TEOpUM CTPOCHHS BEIECTBA U
AIEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE,
CBOOOJIHOE TIAJICHUE TN, JBWKEHUE MO0 OKPYKHOCTH, WHEPIIHS, B3aUMOICHCTBHUE
ten, auddy3us, OpOyHOBCKOE NBHXKEHHE, CTPOCHHUE KUIAKOCTEH W TBEPIBIX TEll,
U3MEHeHHe o0BhEMa Tel MpU HarpeBaHUU (OXJIAXKIECHUU), TEIUIOBOE PaBHOBECHE,
UCTapeHue, KOHACHCAIUs, TUIaBJICHHE, KPUCTAJUTM3AIMs, KUICHHE, BIIAXKHOCTH
BO3/1yXa, MOBBIIIEHUE JABIICHHS Ta3a MpPU €ro HAarpeBaHWHU B 3aKPBITOM COCYIE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUS Ta3a B M30IMpolieccax, dJIEKTPpU3alus Ted,
B3aUMO/JICCTBUE 3aPSJI0B;

OTHUCBHIBATh MEXAHWYECKOE JBUKEHUE, MCIOJIb3Ys (PU3MUECKHE BEIUYUHBI:
KOOpAMHATA, MyTh, MEpPEMElIeHUE, CKOPOCTh, YCKOpEHHME, Macca Teja, Cuia,
UMITYJIbC TeJla, KUHETUYeCKasi SHEPrus, MOTEHIUAIbHAS SHEPIrusi, MeXaHudecKas
paboTa, MexaHWYecKas MOIIHOCTh; TPU OMNUCAHUM TPABUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT MCIOJIB3YEeMbIX BEIMYMH, MX OOO3HAYCHHS] M €IUHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONIUE AHHYIO (DU3UYECKYIO BEJIMYHUHY C JPYTUMHU
BEIIMYMHAMM;



OMHCHIBATh M3YYCHHBIC TEIUIOBHIE CBOWCTBA TEN U TEIUIOBBIC SIBIICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKash PHEPTUs XaOTHYECKOTO JBIKCHHUS MOJICKYJ, CPeIHEKBaIpaTUUHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTra rasa,
KO3(GUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENsA; IPH OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICH HCIOJBb3yeMbIX BEJIMYHMH, WX
0003HaYCHUsI W CIUHMIBI, HAXOIUTh (POPMYJbI, CBS3BIBAIOIIME JaHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OTIMCHIBATH N3YUCHHBIC JICKTPUUECKHIE CBONCTBA BEIICCTBA U DJICKTPUUCCKUC
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIEKTPUUECKOE TOJIe, HAMPSHKEHHOCTD TOJISA, TMTOTEHITNAN, PA3HOCTh MOTCHIIUAJIOB,;
pU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEeITMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYNHAMM;

aHaJM3UPOBaTh (HU3NUYECKHUE MPOIECCHI U SBJICHUS, UCIOIB3Ys (HU3NIECKUE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHHUsS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHCHHUS MMITYJIbCa,
NPUHINAN CYNEPNO3UIIUA CHJI, TIPUHITUII PABHOIMPABUS HHEPIHATBHBIX CHCTEM
OTCU€Ta, MOJICKYJAPHO-KMHETHYECKYIO0 TEOPHUIO CTPOCHHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBSA3b CpPeAHEH KMHETHYECKOW DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHHS
AIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pa3idyaTh CJIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKCHUE W yCIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIUIIBI JCHCTBUS MAIllMH, TMPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs MX O€30IMACHOTO WCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJTHATh OKCIEPUMEHTHI 1O HCCIICIOBAHUIO (DU3MUCCKUX SBICHUM U
MIPOIIECCOB C HCIMOJB30BAaHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmyIHMpoBaTh MpoOIEMy/3a/1ady U THIIOTE3y YU4eOHOTO SKCIIEPUMEHTa, COOMPaTh
YCTAHOBKY M3 MPEIJIOKEHHOTO 000py10BaHUS, IPOBOJIUTH OIBIT B (POPMYIUPOBATH
BBIBO/IBI;

OCYIIECTBIIATH MPSMBIC M KOCBEHHBbIC U3MEPECHUS (DU3NUSCKUX BEITUYUH, TIPU
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJICIOBATh  3aBHUCHUMOCTH  MEXKIYy (U3HUYECKUMH  BEIIMYMHAMU  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCUPOBATH PE3YNIHTATHI TOJYICHHONW 3aBUCUMOCTH (PU3MUECKUX BEJTUYMH B BUIC
TaONHI ¥ TPadUKOB, ACIIaTh BHIBOJBI IT0 PE3yJIbTaTaM UCCICIOBAHMS;

coOmro1aTh TpaBuia 0€30MacHOTO TPy/Ja MpU MPOBEACHUHN HCCICIOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyIOBaHUS;



pemath pacu€THble 3aJadyd C SIBHO 3aJaHHONW (PU3UYECKONW MOMEIbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOoOXoauMbIe NJisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3aJ]a4H: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYKICHUI C ONOpOM Ha HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIONIb30BaTh  IpPH  pEHIeHMM  Y4YeOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JJIs TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIH U
IpEeCTaBICHUS y4eOHOW M HAy4YHO-TIONMYJSpHOW HH(POpPMAIMH, MOJy4YeHHOU u3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATD MOIydaeMyto HH(POPMAIIHUIO;

MPUBOIUTH MIPUMEPHI BKJIaJIa POCCUNCKUX U 3apYOSKHBIX yUEHBIX -(DU3HKOB B
pa3BUTHE HAyKHU, 00BSICHEHUE MPOIIECCOB OKPY>KAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 1O (PU3UKE B IOBCETHEBHOM JKU3HU JIJIS
obOecrieueHns O€30MACHOCTH MpPH OOpalieHUH ¢ NpuOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHMS B OKPY’KAIOILLEH Cpelie;

paboTatb B TpyNIE C BBIOJIHCHUEM PAa3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacOpenesiTh OOSI3aHHOCTH U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K konmy oOyuenus B 11 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIMXCSI YMEHHUIA:

JEMOHCTPUPOBATh Ha MPUMEpPAX POJIb U MecTO (hU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOJAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYCHHBIX (DU3UYECKUX MOJICIICH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECUHBI UCTOUYHUK CBETA, SIACPHAs
MOJieJb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sjipa MpH pPEleHUH (HU3MUECKUX
3a/ay;

pacno3HaBarh (pU3MUECKUE SIBICHUS (IIPOLECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (PMBHMKU: DJIEKTPUYECKAs. TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MArHUTHOE IEHUCTBUS TOKA, B3aHMMOJIECVCTBUE
MAarHiToOB, JJICKTPOMAarHuTHas WHAYKUWS, JEHCTBUE MArHAUTHOTO TIOJS HAa
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATrHUTHbIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPAacCHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus U TONASpU3ALMSA  CBETa, JHMCIEPCUS  CBETa,
dboTtoanekTpudeckuii 3gpdexT (hoTodr¢deKT), cBeTOBOS AaBieHNUE, BOSHUKHOBEHUE
JMHEWYAaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaINOaKTUBHOCTb;



ONUCHIBATh M3YyUYECHHBIE CBOMCTBA BEIIECTBA (DJICKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0O  TMPOBOJAMMOCTb  pa3IMYHBIX  Ccpel) W
AJIIEKTPOMArHUTHBIE $IBIICHUS (TIPOLECCHI), MCHOJB3Ysd (U3UYECKUE BEIMYMHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIHUS MarHUTHOrO MOJs, cwia Awmmepa, cuna JlopeHia, MHIYKTUBHOCTH
KAaTYIIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJEH, MEPHOJ M YacToTa
KojeOannii B KoyseOaTeIbHOM KOHTYpe, 3apsi W CWia TOKa B TPOIECCe
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKas CWUJia JIMH3BI, MPU ONHUCAHWHM MPABUIBHO TPAKTOBATH (HHU3UYECCKUI
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
(b OpMyIIBI, CBI3BIBAIOININE JAHHYIO (U3HUECKYIO BETUIHHY C IPYTUMH BETUIUHAMH,

ONUCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHUS M TIPOIIECCHI, HCIOJIb3Ys
bu3nUecKkue BEIMYHUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHWU TMPABUIBHO TPAKTOBaTh (PUIUYECKHUIN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W EIUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (U3UUECKUE MPOLIECCHl U SIBJICHUS, UCTIONB3Ys (pu3ndeckue
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI MTOCJIEI0BATEIFHOTO U MapaJlIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUMHOTO PacIpoOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHUE ODWHIITEHHa misa PoTtosddexra,
3aKOH COXPAHEHUsS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsI MAacCOBOIO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00J1acTH)
MPUMEHHUMOCTH;

ONpPENIEIIATh HAPABJICHUE BEKTOPA UHAYKIIMA MAarHUTHOTO TOJIS1 IPOBOIHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTh W ONUCHIBATH H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3EPKaJIOM,
TOHKOM JIMH30M;

BBIMIOJIHATh SKCIEPUMEHTHI MO MCCJICAOBAHUI0 (PU3NUECKUX SIBICHUU U
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynupoBaTh MpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTAaHOBKY U3 MPEJI0OKEHHOTO 000py10BaHUs, TPOBOJUTH OIBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYILIECTBIIATH MPSMbIC U KOCBEHHBIC U3MEPECHUS (DU3NUECKUX BEJIUYUH, TIPU
TOM BBIOMpATh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

MCCJIEOBAaTh 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C HCIOIH30BAaHUEM
NpSMBIX HM3MEPEHUH: MPU O3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH



pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpa(uKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

co0roAaTh MpaBmiia OE30MACHOTO TPyJla IpU MPOBEACHUHN UCCIIEI0BAaHUN B
pamMKax y4eOHOTrO SKCIEpHUMEHTa, Y4eOHO-MCCIENA0BATENbCKOM U IPOEKTHOM
JEATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py10BaHUS;

pemate pacu€THble 3aJauyd C SIBHO 3aJaHHOM (PU3MYECKONH MOEIBIO,
UCTIONB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJTy4YEHHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

pelIaTh Ka4eCTBEHHBIE 3a]Ja4l: BRICTPANBATh JIOTHUECKHU HETIPOTUBOPEUHBYIO
HENOYKY PAaCCyXICHUN C OMOpON Ha H3y4YCHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS,

UCIOJb30BaTh  MPU  pEIIEHMH  y4eOHBIX  3a/Jady  COBPEMEHHBIC
MH(GOPMaILMOHHBIE TEXHOJIOTHH JJIs IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIIU U
IpECTaBICHUs y4eOHOW M HAy4dyHO-TNONYJSpHOW HH(POpMAILUH, MOJyYEHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OOBSCHATh MNPUHIUNBL JCUCTBUA MAIIMH, HPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

MPUBOIUTH MIPUMEPHI BKJIaJIa POCCUNCKHX U 3apyO0eKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

MCIIOJIb30BaTh TEOPETUUECKIE 3HAHUS IO (PU3UKE B IOBCETHEBHOM KU3HU JITIS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ NpudopaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUYECKOI0
TOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTaTh B TpYMNIE C BHIIOJHEHUEM PA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJleKBATHO OLICHHWBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bu6muoreka [IOK
' da30BbIE MEPEXOIBI https://m.edso00.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

Uroro no pazneny

Pazgea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIENUATTBHON TEOpUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOU OITTUKH 6 Bubmiorexa IOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E;IESHZI;T:(;?)&OU% £41007¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosnuecTBO 4acoB DJIeKTPOHHbIE

Ne HMara uugposbie

/i Tema ypoka Beero KOﬁHTpOJILHLIe Hpgucnmecxne W3yueHHS 00PA30BATETbHbIC

padoThI padoThI pecypes

1 ®dusuka — Hayka o npupoge. Hayunsie 1 Bbu6mmoteka [JOK
METO/Ibl TO3HAHUS OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢puszuku B hopMUpOBaHUHT

2 COBPEMEHHOM (El)a HOM K(z IT)I/IHIE)I MHpa, B 1 bubmnorexa LIOK

p ' HayH p 'Pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEeATETbHOCTH JIIOIeH
MexaHn4ecKoe ABUKEHHUE.

3 OTHOCHUTEIBHOCTH MEXaHUYECKOTO 1 bubnuorexa [{OK
nerkeHns. [lepemenienue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE PSAMOJIMHEWNHOE ABMKEHHUE 1 bubmnorexa [IOK

P p o https://m.edso0.ru/ff0c3620

5 PaBHOyCcKOpEeHHOE PSIMOJIMHEIHOE 1 bubmuoreka [IOK
JIBU)KEHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe nageHue. Y CKopeHue 1 bubmuoreka [JOK
CcBOOOIHOTO MAECHU https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe nuxenue. [[Buxenue 1 bubmuoreka [JOK
MaTepUaIbHON TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
ITpuHumn otHocuTenbHOCTH ["anumnes.

8 I/Ige uHa.HLHBIe cucteMbl otcueTa. [lepBoiit 1 buGmnorexa LIOK

pH - Lep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [IpuHIun cynepno3uiuu
9 cui. Bropoii 3akoH H];I))IOTI;HB. ;5]11:1 ) : 1 buGmnorexa LIOK
' POM 3 https://m.edsoo.ru/ff0c3be8
MaTepHaTbHON TOYKU
10 Tpertnii 3akoH HproTOHA 7151 MaTepUAIBHBIX 1 bubnmoreka [JOK

TOYCK

https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c33e6
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https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

3akoH BceMUpHOro taroreHus. Cumna bubnuoreka [JOK
11 ]
TsbkecT. [lepBast KocMHYeCKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bub6nmoreka [IOK
12 Cuita octH. 3akoH I 'yka. Bec tena
yipyr YK https://m.edsoo.ru/ff0c3el8
Cuita tpenus. Koaddunment tpeausa. Cuna
13 com OTI;IBHeHHH I (11)/1(1)1[131;}1(%1/115 Teaa B Bubmoreka HOK
P b https://m.eds00.ru/ffoc3f76
’KMJIKOCTH WJIM Ta3e
[TocTynarenbHOe U BpalaTesbHOE
14 JBIKEHHE a0COIIOTHO TBEPOTO TEa. bubnunoreka LIOK
MowmenT cuitsl. Ilnedo cunel. YcioBus https://m.edsoo.ru/ffOc41a6
paBHOBECHs TBEPIOTO Teja
Nmnynbc MaTepuaibHONW TOUYKH, CUCTEMBI
MaTepuaibHbIX TOUYEK. IMIybe cubl. bubnuoreka [IOK
15 ]
3aKOH COXpaHEHUsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
IBIDKEHUE
Pabora u mo1HoCTh cuiibl. Knnetnueckas
16 DHEPIHs MaTepualibHOK Touku. Teopema 00 bubmoreika HOK
P P - p https://m.edsoo.ru/ff0c4502
W3MEHCHUN KHHETUIECKOW dYHEPTUU
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEPTUs ynpyro AeGpopMUpOBaHHOM bubnnorexa [JOK
npykuHbl. lloTeHIManbpHas 3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MIOBEPXHOCTH 3eMIIU
IToTeHnManbHBIE M HEMOTEHIINAIBHBIE CHIIEL.
CBs13b pabOTHI HEMOTEHIINAIBLHBIX CHII C
18 I/I3MeHepHI/IeM MexaHI/IqegKoﬁ SHEPTUH bubmorexa LIOK
P https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTrUun
JlabopaTtopHas pabota «lccnenoBanue
19 CBSI3H pabOThI CUITBI C U3MEHEHHEM

MEXaHUYECKOW PHEPTUHU TeJla Ha IPUMEPE
pacTsKEHUSL PE3UHOBOIO KI'yTay



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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20

KonrponsHas pabora o Teme
«Kunematuka. JlnHamMuka. 3aKOHbI
COXPAHCHHUS B MEXaHHKE)

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

21

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KHHETUYECKON Teopuu. bpoyHoBCcKoe
nskenue. uddysus

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaxkrtep IBHKEHUS U B3AUMOACHCTBUS
yacTHI BeulecTBa. Moienu CTpoeHus ra3os,
YKUJIKOCTEN U TBEPJBIX TEIl

23

24

Macca monekyn. KonuuecTBo BemecTsa.
[Tocrosinnas ABoraapo

TemnnoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana temneparyp Llenscus

25

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

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

26

27

28

29

AOGcoitoTHas TeMiepaTypa Kak Mepa
CpEIHEN KMHETUYECKON SHEPTUH JBUKCHHUS
MOJIEKYJI. Y paBHeHHEe MeHieneeBa-
Kraneiipona

3axoH [ampToHa. ['a30BbIe 3aKOHBI

JlaGopatopHas pabota «/ccnenoBanue
3aBUCHMOCTH MEXIy IapameTpamMu
COCTOSIHMSI pa3pEKEHHOI0 Ta3a

N3omponeccsl B HACaIbHOM raze u ux
rpaduyeckoe npeacTaBieHue

bubmmoteka IIOK
https://m.edsoo.ru/ffOc511e

bubnunorexa LIOK
https://m.edsoo.ru/ff0c570e

30

BuyTpeHHss dHEprus TEpMOJUHAMUYECKOU
CUCTEMBI U CIIOCOOBI €€ U3MEHEHUSI.
KonugecTBo TemioTs u padora.
BHyTpeHHss dHEpIrHs 0JHOATOMHOTO
MJIeaJIbHOTO Ta3a

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5952

31

Bupasl Terionepenauu

bubnunoreka LIOK
https://m.edso0.ru/ff0c5c36
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VY nenpHag TEINIOEMKOCTE BEIECTBA.

32 KomnuecTBo TeI0ThI py Terionepeaaye bubmorexa LIOK
. ) https://m.edsoo.ru/ff0c5¢36
AnnabaTtHbIl TIpolecc
IlepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuoreka [JOK
33 :
MPUMEHEHHE K U30IPOoLeccam https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTs npo1ieccoB B mpUpo/ie. bubmmoreka [JOK
BTopoii 3aKk0H TepMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicreus u KII/ TenmoBoi bubmuoreka [IOK
MaIIMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJI
37 DKoIoTHYeCKHe MPOoOIeMbI
TEII09HEPTETHUKU
38 O6o06maromuit ypok «MosekyispHas Bu6moreka [JOK
¢usnuka. OCHOBBI TEPMOIMTHAMUIKI https://m.edsoo.ru/ff0c6938
K
39 «13/113111)6111131};1211226(;;;12 Tg\inOBLI bubmorexa LOK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubmuoreka [IOK
Hcnapenue n kunenue https://m.edsoo.ru/ff0c63b6
a1 AOGCOIFOTHAsI 1 OTHOCUTEIbHAS BJIAKHOCTh bubmuoreka [{OK
BO3ayxa. HacellenHsiil nap https://m.edsoo.ru/ff0c64d8
Tsépnoe Teno. Kpucrammueckne u
42 amopdHbIe Tea. AHU30TPOIHS CBOMCTB bubmmoreka [JOK
KpucTayioB. Kuaknue KpucTaibl. https://m.edsoo.ru/ffoc65f0
CoBpeMeHHbIE MaTEpHAIIbI
43 [TnaBnenue u Kpuctaumsanus. Y aeibHast bubnunorexa LIOK
TeruioTa riasienus. Cyonumarus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHE TEIJIOBOTO OaaHca bubmorexa LIOK
https://m.edso0.ru/ff0c6820
45 Onektpusanus Ten. DIEKTPUIECKUH 3aps. bubnmoreka [JOK

I[Ba BHUJ1a SJICKTPUYICCKHUX 3apsi/10B

https://m.edsoo.ru/ffOc6bcc
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[IpoBOIHUKHU, TUBTIEKTPUKHU U

46 OJYIIPOBOJHUKHA. 3aKOH COXPaHEHUS bubinorexa LIOK
yrb ' P https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiaa
47 B3aumogeiictBue 3apsanoB. 3akon Kynona. bubnmnoreka HOK
TodeuHblid SIEKTPUIECKUI 3apsi]l https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTD 37€KTPUYECKOTO MOJIs.
48 I1 I/II;)II_II/IH cyre n0314u1/11)1/1 AIEKTPUUECKUX bubmnorexa LIOK
Py yep N P https://m.edsoo.ru/ff0c6df2
nosiedt. JIunum HanpsKEHHOCTH
49 PaGota cui 31eKTpoCcTaTuyeCcKoro moJsl. bubmmoreka [JOK
[Torenmman. Pa3HOCTh MOTEHLIMATIOB https://m.edsoo.ru/ff0c6f00
[TpOBOIHUKY U TUIJICKTPUKH B
50 Z)J'II;KT I(I)CTaTI/Iqu::KOM HOI?'IG buGnuorexa LIOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IPOHUIIAEMOCTh
N bubmuoreka [IOK
1 K MKOCTh. KoHeHCaT
S IeKTpOEMKOC OHJACHCATOp https://m.edsoo.ru/ff0c7126
52 DNeKTPOEMKOCTD IJIOCKOT0 KOHAEHCATOpa. bubnmnorexa [JOK
DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHnas pabora "HM3mepenue 1
AIEKTPOEMKOCTH KOHAeHcaTopa'
[TpuHIMTT NECTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOMMMPOBAJIBHOTO anmnapara,
CTPYHHOTO TIPUHTEPA. DIIEKTPOCTATHUECKAS
3amuTa. 3a3eMIICHHE AIEKTPOpUOOpOB
DNEeKTPUYECKUM TOK, YCIOBUS €T0
55 cymectBoBanus. [Tocrosunsiil Tok. Crita
toka. Hanpsbxenue. ConporuBienue. 3akoH
Oma 11 yyacTka 1enu
[TocnenoBarenvHOE, MapaIeIbHOE,
56 CMELIaHHOE COEJUHEHNE IIPOBOIHUKOB. 05 bu6muoreka [JOK

JlabopaTtopHas pabota «3ydeHue
CMEIIIaHHOTO COEMHECHHUS PE3UCTOPOBY

https://m.edsoo.ru/ffOc74f0
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PaGoTa 1 MOIITHOCTB 3JIEKTPHYECKOTO TOKA.

bub6nmoreka IIOK

o7
3akoH J[[>xoyins-JIlenna https://m.edsoo.ru/ff0c7838
3akon OMa 115 MOJTHOM (3aMKHYTOM )
anekTpudeckon uenu. Koporkoe

58 3ambikanue. JlaboparopHas pabora 0.5 ﬁtptl 6SJ'I/P/Ir(r)1Tee(;<SEI)(])_[r(3/IISfOC7an
«M3mepenune D/]C uCTOYHUKA TOKA U €T0 RS-, '
BHYTPEHHETO COIPOTHUBIICHUS
PesepBHrlit ypok. KonTponbHas paboTa mo

59 teMe "DnekTponuHamuka’ / Becepoccuiickas Bubmiorexa LIOK

https://m.edsoo.ru/ff0c8c56
IpoBepoyHasi paboTa

60 O6006maromuii ypok «1MeKTpoIuHaAMUKay / bubmmoreka [JOK
Bcepoccuiickas npoBepouHas paboTa https://m.edsoo.ru/ff0c88be
DNeKTpOHHAs IPOBOJAUMOCTH TBEPIBIX

61 METaJIJIOB. 3aBUCUMOCTb COTPOTUBIICHUS
METaJUIOB OT TEMIIEPaTypHI.

CBepXmpoBOIUMOCTD

62 DnexTpuueckui Tok B Bakyyme. CBoiCTBa
ANEKTPOHHBIX MYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAS U

’ . bu6nmorexa LIOK
63 npuMecHast MpoBoauMocTh. CBoiicTBa p—N-
https://m. .
nepexoa. [lomynmpoBogHUKOBEIE TPHOOPHI ttps://m.edsoo.u/tfcBAae
DNEeKTPUUECKUN TOK B pacTBOpaX U

64 pacriaBax 3JeKTPOJIUTOB. bubmuorexa [IOK
DNEeKTPONUTHYECKAs JUCCOLIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUYECKUH TOK B ra3ax.

65 CaMoCTOSTeTbHBIN U HECAMOCTOSTETHHBIN BH@HOTeKa LOK
paspsi. Monus, Thiasvia https://m.edsoo.ru/ffOc84ae
DnexTpuueckre npudopsl U yCTPOUCTBA U

66 WX MpakTudeckoe nmpumenenue. [Ipasua bubnmorexa LIOK

TEXHUKU O€30I1aCHOCTH

https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

KonrponsHas pabora o Teme

67 «Qnekrpocraruka. [locrosHHbIN 1 bubmmoreka [JOK
JIEKTPUYECKUI TOK. TOKH B pa3iIn4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

68 PesepBHblil ypok. O600maomuii ypox mno 1 bubmmoreka [JOK
teMaM 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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11 KIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka
n/n yp Bcero KO;ITPO‘HBHI’R 1p 6aKT"quK"e u3ydyeHusi oOpa3oBaTejibHbIE
padoTbI padoThbI pecypeb
[TocTosiHHBIE MAarHUTBI U UX
B3aumojeicteue. MarautHoe nosie. Bektop bubmuorexa [JOK
1 . . 1 .
MAarHuTHON MHAYKUMUH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHYKIAH
MarnuTHoO€e 1oJjie TPOBOJHUKA C TOKOM.
2 OnbIT OpcTena B3£HMoHeI7ICTBI/Ie 1 bubmmorexa LIOK
perela. A https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 Jlaboparopuas padota «3yueHue 1 1 bubnnoreka [JOK
MAarHUTHOTO TOJIL KaTYLIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBrE€ MarHUTHOTO NOJIL HAa MTPOBOIHUK
¢ Tokom. Cuna Ammnepa. JlabopaTopHas bubnuoreka [JOK
4 9 1 1 .
pabota «VccnenoBanue neHCTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHWTa Ha paMKy C TOKOMY
€MCTBUE MarHUTHOTO MOJISI HAa
5 i[BI/DK cs 3apsDKEHHVIO yactury. Cria 1 Bubmiorexa ITOK
yiyro P YIo Y- https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabora cunsl JlopeHiia
DOnexkTpomMarauTHas HHAyKIus. [loTok
6 BEKTOpa MarHuTHOM uHAyKIuu. 3/1C 1
WHJYKIKU. 3aKOH 3JIEKTPOMArHUTHON
nHaykunu Papanes
7 JlabopaTtopHas pabota «lccnenoBanue 1 1 bubnmnoreka [JOK
SIBJICHUS! DJIEKTPOMArHUTHOM UHAYKLIMN https://m.edsoo.ru/ff0cal50
NHnykTUBHOCTD. SIBI€HUE CAMOMHIYKIIMH.
8 OJIC camouHIyKIIMH. DHEPTUS MarHUTHOTO 1 bubnmoreka [JOK
I10JIs1 KaTyIIKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
noie
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TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEINb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTUll,
VHJyKLMOHHAs I1IeYb

10

11

O6o6maromuii ypok «MarauTHoe mode.
DJIeKTPOMArHUTHAS MHIYKITUSI»

KonTponbnas pabota no teme «MaruutHoe
roJie. DJIEKTPOMarHuTHasI MHTYKITHS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

13

CB000O1HBIE MEXAHUYECKHUE KOJICOAHNUS.
I"apmonnueckue koneOanus. Y paBHEHHE
rapMoHuuYeckux konebanuii. [Ipespaienue
SHEPrUU

Jlaboparopnas padota «Mccrnenoanue
3aBUCUMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl
rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

14

15

16

Konebartenbublit KoHTYp. CBOOOIHBIE
JJIEKTPOMArHUTHBIC KOJIcOaHUs B
UJeabHOM KOJIeOaTeTbHOM KOHTYPE.
AHAJIOTHS MEXKIy MEXaHHUYESCKUMHA U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTHH B UJICATLHOM KOJIe0aTeTbHOM
KOHTYpE

[Ipeacrasnenue o 3aTyxaromux
KoJieOaHUsX. BeIHYKIEeHHbIE MEXaHHYECKUE
kosnebanus. Pezonanc. BeiHy)neHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHMs

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch9c4

bubnmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[IepemennsbIit Tok. CHHYCOMIABHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOIO
TOKa. AMIUTUTYJTHOE U JEHCTBYIONIEE
3HAYECHUE CHUJIbI TOKA U HAIIPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34
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Tpancdopmarop. [IponsBoacTso, nepegaya

18 N
1 TTOTpeOICHUE IICKTPHUUCCKOM SHEPTHH
VY cTpoHCTBO U IIPAaKTHYECKOE IPUMEHEHNE
19 aneIfT quCKorop?.BOHKa reHe ETO a Brbmzorexa LIOK
p > TeHEpaTop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKA, JIMHUK JIeKTponepeaay
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
20 anekTposHeprun. Kynbprypa ucnosib30BaHus
AJICKTPOIHEPTUH B TTOBCEAHEBHOM KU3HU
MexaHuuyeckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocth bubnuoreka [IOK
pacnpoCTpaHEeHUs U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie U IPOIOJILHBIE BOJHBI
3Byk. CKOpOCTb 3ByKa. [ pOMKOCTH 3BYyKa. bubnnorexa [HOK
22 _
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DNeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U bubnmnoreka [JOK
ckopocTs. [Ikana 31€eKTpPOMarHUTHHIX BOJIH https://m.edsoo.ru/ffOccfe0
o [TpuHIMIIBI paTUOCBSI3U U TETIEBUACHHUS.
PazButue cpencts cBsa3u. Pagnonokamms
o5 KonTponbnas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
IIpssmonuHEHHOE pacipocTpaHEHUE CBETa B
26 0 pHO OIHOM cpe 1::3 ququmﬁ HCTOYHUK Bubmzorexa LIOK
AHOPOA pene. https://m.edsoo.ru/ffOcd350
ceera. JIyd cBera
OTpakeHne cBeTa. 3aKOHBI OTPaKEHUS
27 CBepTa ITocTpoenne n300 ancefmﬁ B Bubmzorexa LIOK
) P P https://m.edsoo.ru/ffOcd4e0
IIJIOCKOM 3€pKalie
ITpenomnenue cBerta. IlomHoe BHyTpeHHEE
28 OTp axxenue. [IpenenbHbIi yromu n}(l)?:{oro bubmiorexa HOK
p P yr https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKEHUS
29 JlaGoparopHas padota «3mepenue bubnmoreka [JOK

IMOKas3aTcJIsd MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ffOcd67a
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Jlunssl. [TocTpoenue n3o0pakeHuil B THH3E.

bu6mmoreka [IOK

30 dopMyIta TOHKOW JTUH3BI. Y BEITMYCHHE https://m.edsoo.ru/ffocddLe
JIUH3bI
31 Jlaboparopuas padota «Vccienoanue
CBOMCTB M300pakCHUH B JIMH3AX)
Jucnepcus ceera. CIoXHBIA COCTaB O€II0TO
32 ceeta. L[Ber. JlabopaTopHas padora
«HabnroeHue qucnepcuu cBeTay
Wntepdepennus creta. Judpaxus creta. bubnuorexa [JOK
33 N :
JudpakimonHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnorexa [HOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue npuOOpsI U yCTPOUCTBA U
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs
['paHuUIBl MPUMEHUMOCTH KJIACCUYECKOM
36 MlgxaHEKI/I %OCT TIaThl CIICITHATEHO T bubmorexa LIOK
) Y H https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTENbHOCTH
37 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. bubnnoreka [JOK
3ameJieHre BpeMEHH U COKpaIlleHUe JJTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYIbC PEISITHBUCTCKOM
38 qaCTII)/I bl CB;I3Ly MaC(IZ)BI C DHEprueu u bubmorexa LIOK
HpL p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IOKOS
39 KonTponbnas padota «Ontuka. OCHOBBI bubnnorexka [JOK
CIELMAJIbHOM TEOPUU OTHOCUTEIILHOCTU https://m.edsoo.ru/ffOcf6f0
®otonsl. opmyna [Tnanka. DHeprus u bubnmoreka [JOK
40 :
UMITYIbC HOTOHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpsiTHE U HccaenoBanue Gorodddexra. bubmmoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl portorddexra. YpaBHeHNE
42 OiHreitna ans porosddexra. «Kpacnas bubmiorexa HOK

rpanuiay horodddexra

https://m.edsoo.ru/ff0d015e
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Hasnenue ceeta. Oneitel 1. H. JIeGenena.

bu6mmoreka [IOK

4 .

3 XUMHYECKOE IEHUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MpaKkTUYECKOe

44 pUMeHEeHHE: (POTOIIEMEHT, (OTOAATUUK,

COJIHEuHas OaTapesi, CBETOUO/T

45 Pewenne 3anau no reme «71€MEHTHI bubnmoreka [JOK
KBaHTOBOU OITHUKU https://m.edso0.ru/ff0d0302
Monens atoma Tomcona. OnbITbI

46 Pee.iI dhop1a 1o paccessHUIO 0-9acTH bubmmorexa LIOK

pLOPA p e https://m.edsoo.ru/ff0d091a
[InanerapHas Mozenp aToma
bu6mmoreka [IOK

47 Hocrynarer bopa https://m.edsoo.ru/ff0d0afa
Wznyuenue u nornomieHue GOTOHOB MPU

48 ne ey)?o e aToma C ourioro q)OBHﬂ 3Hepr1/m bubmorexa LIOK

PExone A P P https://m.edsoo.ru/ff0dOafa
Ha Apyroil. Bunel criekTpos
BoiHOBBIE cBOMiCTBa yacTull. BosHsl ne
Bpoitnsa. KopnyckynspHo-BOITHOBOM bubnnorexka [JOK

49 _
nyanu3M. CIOHTaHHOE U BBIHYXJIEHHOE https://m.edsoo.ru/ff0d0ca8
U3JIy4yeHue
OTkpbITHE PaTUOAKTUBHOCTH. OTBITHI

50 Pezep do Enno OTIpEeICTICHUIO COCTaBa bubmorexa LOK

POLOPA P https://m.edsoo.ru/ff0d0fd2
PaaMOAKTUBHOTO U3ITYYEHUS
CoiicTBa anb(a-, 6era-, raMmMa-u3IydeHusl.

o1 BinsiHue pagnoakTHBHOCTH Ha KUBBIE
OpraHu3Mbl
OTkpbITHE IPOTOHA U HEUTpPOHA. MI30TOMBI.

59 Anbda-pacnaa. DIeKTPOHHBIN U bubnuorexa [IOK
MO3UTPOHHBIN OeTa-pacnaj. ['amma- https://m.edso00.ru/ff0d1162
U3ITy4yeHue
OHeprus CBA3U HYKJIOHOB B sA1pe. SInepHsie

53 peakuuu. Snepusiii peaktop. [Ipodrnemsi, bubnnoreka [HOK

MIEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI
SIEPHOM SHEPrEeTUKU

https://m.edsoo.ru/ff0d1356
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54

55

56

DneMeHTapHble YacTulbl. OTKpBITHE
o3uTpoHa. MeTroibl HAOMIOACHUS U
pErucTpaluu 3JIeMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3anMoieiicTBUs. EquHCTBO (hrsmdeckoit
KapTHUHBI MUPay

Otansl pa3BuTHs actpoHomuu. [IpukinagHoe
Y MUPOBO33PEHUYECKOE 3HAUECHUE
actpoHoMuu. Bun 3Bé3mHOTO Heba.
Co3zBesnus, spKue 3BE3/1bl, TUIAHETHI, UX
BUIMMoOe ABMkeHne. ConHeuHas cucTemMa

Connue. ConHeyHast akTUBHOCTb. MICTOUHMK
sHeprun CoJiHIa U 3BE3]T

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKHU.
3BE3 bl IT1aBHOM MOCIIEN0BATENLHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHBIC
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
sposrrornu CoutHIa U 3BE3

58

Muneunsiii Ilyte — Hamma ['anakTuka.
[Tonoxenue u apmxenne CoyHua B
INanaktuke. 'anaktuku. YEpHbIE BIPHI B
SIpax rajJakTHK

59

Bcenennas. Pa36eranue ranaktuk. Teopust
Bosbiioro B3psiBa. PennkToBoe usnyueHue.
MeraraiakTuka

60

Hepemennsie npobieMbl acCTpOHOMUHT

61

62

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMHU U acTPOPHUIUKU»

O6o06maromuit ypok. Ponb puzuku u
ACTPOHOMHUHU B SKOHOMHUYECKO,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
STUYECKOH cdepax IeaTeIbHOCTH YeJI0BeKa



https://m.edsoo.ru/ff0d0e38

63

O6o6mraromuii ypok. Ponb u mecto ¢pusuku
Y aCTPOHOMHUU B COBPEMEHHOW HAy4YHON
KapTUHE MUpa

64

O6o06maromuit ypok. Ponb pusnueckoit
Teopuu B (GOpMUPOBAHUH NPEACTABICHUN O
¢bu3nvecKoil KapTHHE MUpa

65

66

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPA B O0IIEM PsAly COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NIPEJCTaBICHUH O
IIpUpOLE

PesepBHbIil ypok. MaruutHoe noie.
DneKTpOMarHuTHAsI MHIYKIIHSI

67

68

PesepBubiit ypok. OnTuka. OCHOBBI
CHeHabHON TeOPUU OTHOCUTEIBFHOCTU
Pesepnsiii ypok. KBantoBas (usuka.
DNeMEeHTHl aCTPOHOMHUU U acTpOPHU3UKU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon

NpOBePsIEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus

JleMOHCTpHPOBATH HA IPUMEPAX POJIb U MECTO (PU3UKU B (hopMUpOBAHUH
COBPEMEHHOW HAYYHO! KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH
Y TEXHOJIOTHM, B IPAKTHYECKOU AEATEIbHOCTH JIIOIECH

10.2

Y4YuTBIBaTh TPAHHUIBI NPUMEHEHUS H3YYEHHBIX (U3UYECKUX MOIETICH:
MaTepuaibHas TOYKa, WHEpIHaJbHAs CUCTeMa OTCUéTa, abCOJIOTHO
TBEPIOE TEN0, WACATBHBIN Ta3; MOJEIHU CTPOCHUS Ta30B, KHUIKOCTEH U
TBEPABIX TeN, TOYEUHBIA JIIEKTPUYECKUI 3apsiag — TMpH PpElIeHUH
¢bu3nvecKkux 3a1aq

10.3

PacniosnaBate ¢usmdeckue sBIeHUS (TPOIECCH) U OOBICHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKOH TEOpHH
CTPOEHHS  BEIIeCTBA W  JJIEKTPOJMHAMUKH:  PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBU)KEHKE, CBOOOIHOE MaJIcHUE Tel,
JIBWKCHHE TI0 OKPY)KHOCTH, MHEPLIUs, B3auMoaencTBue tem; nuddysus,
OpOYHOBCKOE JBUXKEHHE, CTPOCHUE KHUAKOCTEH U TBEPABIX Te,
u3MeHeHue o0béMa Ten MpU HarpeBaHuU (OXJIaXJEHUHU), TEIJIOBOE
paBHOBecHE, HCIApeHUe, KOHJEHCAllUs, MIIaBICHHUE, KPHUCTAIIU3allus,
KHUIIEHUE, BJIAXHOCTb BO3/lyXa, IOBBILIEHUE JaBJIECHUS Tra3a MpPU €ro
HarpeBaHUU B 3aKPHITOM COCYJI€, CBSI3b MEX]y TapaMeTpaMU COCTOSHUS
ra3a B MU30IpoIeccax; dJIEKTpU3alis T, B3aUMO/IEHCTBUE 3apsiiOB

10.4

OnuceiBaTh MEXaHUYECKOE JBUKEHHE, UCIIONIb3YS (PU3NUECKIE BEIIUYNHBI:
KOOpAMHATA, IyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela,
cuia, UMIYJbC Tela, KUHETHUYECKash YHEPIHs, MOTEHUHAJIbHAs JHEpIus,
MexaHudeckas paboTa, MeXaHHW4ecKas MOIIHOCTb, MpPU ONHCAHUHU
MPaBWJIbHO TPAKTOBaTh (PU3NYECKHUII CMBICI UCHOIb3YEMbBIX BEJIMYMH, UX
0003HAYEHMS U €IMHMIIbI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIUE JTAHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMHU BEIMUYMHAMU

10.5

OnuceiBaTh U3YYCHHBIE TEIJIOBBHIE CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS,
UCTONb3ys (U3MYECKHWe BEIMYMHBL: JaBIEHUE Tra3a, TeMIleparypa,
CpemHsss KUHETHYECKas HHEPrusi XaOTHYECKOTO IBIXKCHHUS MOJIEKYII,
CpeAHEKBaJgpaTU4YHasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOTHI,
BHYTPEHHSISI dHEpPrus, padoTa raza, KoOdQQPUIHUEHT MO0JIE3HOTO JIEUCTBUS
TEIUIOBOIO  JBUTATENA; NP ONUCAHUM MPAaBWIBHO TPAKTOBATH
(bU3nUeCcKUil CMBICT UCIOIB3YyeMbIX BEJIIMYMH, HX OOO3HAYCHHUS U
€AVHUIIBI, HAXOAUTHh (HOPMYJBI, CBS3BIBAIOIINE TaHHYIO (DU3UYECKYIO
BEJIIMYMHY C IPYTUMH BEITUUYNHAM

10.6

OnucelBaTh  M3yYEHHBIE IEKTPUYECKUE CBOMCTBA  BELIECTBA H
ANEKTpUYECcKUe BIEHUS (TPOIECCHI), UCTIONb3Ysl (U3NUYECKUE BETUUNHBI:
INEKTPUYECKUHN 3apsll, MIEKTPUYECKOE II0JI€, HANPsHKEHHOCTH IO,
MOTEHIIMaJ, Pa3HOCTh MOTEHIMAJIOB, TPU OMNUCAHUH MPABHIBHO
TPaKTOBaThb  (PU3MYECKUH  CMBICI  UCHOJB3YEMBIX  BEIMYHH, HX
0003HaYEeHUSI U €IMHUILIBL; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO
($U3NYECKYI0 BETUUMHY C IPYTUMHU BEIMYMHAMU




10.7

aHAM3UpPOBaTh  (U3MUECKUE TPOLECCHl W  SBJICHUSA, HUCHOJIb3YS
(bu3mvYecKre 3aKOHBI U TIPUHIIMIIBL: 3aKOH BCEMUPHOTO TsaroteHus, |, 1l u
Il 3akoHbl Hbl0TOHA, 3aKOH COXpaHEHUS] MEXAHUYECKON IHEPIHH, 3aKOH
COXPaHEHMsI HMIYJIbCa, MPUHLMI CYNEPHO3ULUH CHJI, IPUHIMII
paBHONpaBUsS  HMHEPUUAIBHBIX  CHCTEM  OTCUETa;  MOJIEKYJSPHO-
KMHETHUYECKYI0O TEOPHMIO CTPOEHHS BEILECTBAa, I'a30Bble 3aKOHbBI, CBA3b
CpeaHEll KHHETHYECKOH SHEpruu TEIUIOBOIO JIBUKEHHUS MOJEKYJI C
aOCOJIIOTHON TeMIlepaTypol, MEepBbld 3aKOH TEPMOAMHAMHUKHU; 3aKOH
COXPaHEHHUs IEKTPUUIECKOTO 3apsaa, 3aKoH KynoHa; pu 3ToM pas3inyarb
CIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAKEHHUE U
ycJI0BUS (TpaHULIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC WPHHIMUIBI JCHCTBHS MAallWH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pas3iuyarh YCJIOBHS UX 0€301acHOro
HCMOJIb30BAHUS B IOBCEAHEBHOM KU3HU

10.9

BremoaHATh OKCIICPUMCHTBI 11O HCCIICAOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUN H
MPOIIECCOB C MCIOJIB30BAaHUEM IPSIMBIX M KOCBEHHBIX HM3MEPEHHId; MpU
3ToM (opmynupoBaTh mpodiemMy (3amady) U TUIOTE3y Yy4eOHOro
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIUIOKEHHOTO 000pyH0BaHus,
MPOBOJIUTH OTBIT U (HOPMYITHPOBATH BHIBOIBI

10.10

OcymiecTBIATh IPsSIMbIE U KOCBEHHBIE H3MEpPEHHs (PU3MUYECKUX BEINYHH;
IIPU 3TOM BBIOMpATh ONTUMAJbHBIA COCOO M3MEPEHUs U UCIOJIb30BaTh
M3BECTHBIE METO/Ibl OLIEHKHU NOTPEIIHOCTEN U3MEPEHUM

10.11

10.12

HccnenoBaTh 3aBUCHUMOCTH  MEXAY (GU3NYECKMMU BEJIWYMHAMHU  C
HCIIONIB30BAHUEM MPSAMBIX M3MEpPEHUH; IPU ITOM KOHCTPYHMPOBATH
YCTAHOBKY, (DUKCUPOBaTb pE3yJibTaTbl IOJYYEHHOH 3aBUCHUMOCTH
(GU3NYECKUX BETUYMH B BHJAE TaONMIl M rpaduKOB, N€NaTh BBIBOJABI IO
pe3yabTaTaM UCCIIEI0BAHNS

Cobmnronate npaBuiia 6€300aCHOTO TPYAA MPU MPOBEICHUH UCCIIEI0BAHUII
B paMKax ydeOHOTO OJKCIIEpUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKOU U
MIPOEKTHOM AEATENbHOCTU C HCIIOJIb30BAHHUEM U3MEPUTENBbHBIX YCTPOHCTB
1 1a00paTOPHOro 00OPYIOBaAHUS

10.13

Pemate pacuérHbie 3aaud C SIBHO 3aJaHHOW (U3MYECKOM MOJECIbIO,
UCTONB3Ys (pr3nudecKue 3aKOHbI U MPUHIIUIIBI; HA OCHOBE aHallN3a YCIOBHS
3a/1auu BRIOUpATh PU3MUECKYIO MOJICIIb, BBIIETATH (DU3UYECKNE BEITMUUHBI
u Qopmysbl, HeOOXoIUMBbIe Al €€ peIIeHHs, MPOBOJIUTH PacuéThl U
OIICHUBATh PEATHHOCTD MOTYYEHHOTO 3HAYCHUS (PU3UUECKON BEITMYUHBI

10.14

Pemate KA4eCTBEHHBIE 3a/1a4n: BBICTPauBaTh JIOTUYECKH
HENPOTUBOPEUYUBYIO LEMOYKY PACCYKIECHUU C ONOPOM Ha H3y4YEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKHE SIBJICHUS

10.15

Hcnonb3oBath mpu  pemieHHMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJNOTHMH Ui TIOMCKAa, CTPYKTYPUPOBaHUS,
UHTEpIpeTalMi U TMPEACTaBICHUS Y4yeOHONH U HayYHO-MOMYJISIPHOMI
uHpOpMalUY, TMOJYYEHHOM W3 pa3IM4YHBIX HCTOYHUKOB; KPHUTUYECKH
aHAJIM3UPOBATH MOJTYyYaeMyl0 HH(OPMALIHIO

10.16

10.17

[IpuBomuTE, TpHUMEPHl BKJIAJa POCCHICKUX U 3apyOekKHBIX YUEHBIX-
(hU3UKOB B pa3BUTHE HAYKH, O0OBSICHEHUE TIPOIIECCOB OKPYKAIOIIEr0 MUPAa,
B Pa3BUTHUE TEXHUKU U TEXHOJIOTUI

Vcnonb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3HKE B TOBCEAHEBHOM KU3HU
Uit obecrieueHus: 0€30MacCHOCTH MpH oOpallleHuu ¢ MpudbopamMu H




10.18

TEXHUYCCKUMU yCTpOﬁCTBaMH, AJI1 COXpaHCHUA 310POBbA U COGJIIOIICHI/ISI
HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAOIIEH cpere

PaGorare B rpymnme c BBIIOJHEHHEM pAa3JINYHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBATh PabOTY rPYIIIbI, PAIIHOHAIBHO PACHIPEIENIATh 00SI3aHHOCTH
U IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHIAPTHBIX CUTYalUsAX, aJeKBATHO
OLICHMBATh BKJAJ KaXJIOI0 M3 YYaCTHUKOB TIpYyHNIbl B pELIECHUE
paccMaTpuBaeMon pooIIeMBI

11 KIIACC

Kon
NpoBepsieMoOro
pe3yJbTara

111

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

JIeMOHCTpUPOBATh HA IPUMEPaAX PoJib U MeCTO GU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOH KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOMN TEXHUKH
U TEXHOJOTUH, B NPAKTUYECKOW IEATENbHOCTH JIOAEH, LIEJTOCTHOCTh U
€IMHCTBO (PM3UYECKOM KapTUHBI MUpa

11.2

11.3

11.4

Y4YuThIBaTH T paHUIbl PHUMCHCHUSI H3YUCHHBIX (1)I/I3PI‘ICCKI/IX MO,Z[GJIGI;'IZ
TOYCYHBIN BHGKTpHHCCKI/Iﬁ 3apsan, AA€pHad MOJACJb aToMa, HYKJIOHHAaA
MOACJIb aTOMHOTI'O sJpa IIpu pCIICHUU (I)I/ISI/I‘ICCKI/IX 3aJad

PacnoznaBate (uzmueckue sBiIeHUs (TPOIECChl) U OOBACHATh HUX HaA
OCHOBE 3aKOHOB 3JICKTPOJIMHAMHUKH U KBAHTOBOH (PH3HUKH: dJIEKTPUIECKast
MPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JICHCTBHS
TOKa, B3aUMOJCHCTBME MAarHUTOB, JJEKTPOMArHUTHAS  WMHIYKIUA,
JIeMCTBUE MArHUTHOT'O TOJISl HA TPOBOJIHUK C TOKOM M JIBMDKYIIHICS 3apsi,
JJIEKTPOMArHUTHBIE ~ KOJeOaHWUS W BOJIHBI, MPSIMOJIMHEIHOE
pacrpocTpaHeHHe CBeTa, OTpa)XKeHHe, NpeloMiIeHue, HHTepdepeHuus,
T paKus U NOJIpU3aLs CBETa, IUCIIEPCHsI CBETA, POTOIEKTPUUECKHUNA
s ekt (porodddexT), cBeTOBOE AaBlIeHNE, BOSBHUKHOBEHUE THHEIUATOrO
CIeKTpa  aToMa  BOJOPOAA, €CTECTBEHHas M  HCKYCCTBEHHas
PaMOaKTUBHOCTD

OnuceIBaTh N3y4eHHbIE CBOWCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKHE, JJIEKTPHUECKYI0O TPOBOJUMOCTh PA3JIMYHBIX Cped) W
9JIEKTPOMArHuTHBIE SIBJEHUS (IPOIECCHl), HUCMONb3ysd (puznueckue
BEIMYMHBI:  JJCKTPUYECKUN  3apsl, CHJIA TOKa, JJIEKTPUYECKOE
HanpsDKeHHe, SJIEKTPUYECKOe CONPOTHUBIEHHE, PAa3HOCTh IMOTEHILUAJIOB,
OJIC, pabora TOkKa, MHAYKIMS MArHUTHOTO TOJsI, cuja Amrepa, cuia
JlopeHia, HMHIYKTUBHOCTb KATyIIKH, OHEPIrUs 3JEKTPUYECKOTO U
MarHMTHOTO TMOJIEH, MEpUOJ M dYacToTa KosiebaHUil B KoJjebaTeabHOM
KOHTYpe, 3apsJg W CcWwia TOKa B Ipolecce TapMOHHYECKUX
AJIEKTPOMArHUTHBIX KOJIeOaHUH, (POKYCHOE pPACCTOSHUE W ONTHYECKas
CHJIA JIMH3BI; NIPU ONMMCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKHIA CMBICI
UCTIOJNBb3yEeMBIX BENWYMH, WX O00O3HAueHWs W EIWHUIBI;, YKa3bIBaTh
(dbopMyIIbl, CBA3BIBAIOIIME JAaHHYIO (U3WYECKYIO0 BEIMYHMHY C JIPYTHMMHU
BEITMYMHAMU

115

OnwuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC SBJICHHUSA W NPOLECCHI, MCIIOJIb3YyA
(1)I/I3I/ILICCKI/IG BCIIMYUHBI: CKOPOCTb JJICKTPOMAIrHUTHLBIX BOJIH, JIMHA
BOJIHBI M 4YaCTOTa CBE€TA, OJ3HCPIrud W HUMIIYJIbC (bOTOHa, nepuon
nojgypacnana, SHEpTUuA CBA3U ATOMHBIX AACP, IPpU OMMUCAHUU ITPABUIIBHO




11.6

11.7

TPAKTOBAaTh  (PU3UYECKHI CMBICT  HMCHOJB3YEMBIX  BEJIMYUH, HX
0003HA4YEHUS U €IMHUILIbI; YKA3bIBaTh (DOPMYJIbI, CBS3BIBAIOLINE TaHHYIO
(u3MYECKYIO BEIMYUHY C JAPYTUMH BEIMYWHAMH, BBIUYUCIATH 3HAUYCHUE
(bu3HYeCcKOi BETUYMHbI

AHanm3upoBaTh  (HU3MYECKHE NPOLECCHl M SBICHHS, HCIIOJIB3YS
¢usnyeckue  3aKOHBI W NOpUHOMIB:  3akoH  OMa,  3aKOHBI
MOCJIE0BATEIBHOTO M MApAJUIEIBHOTO COSNHEHHUS IPOBOIHUKOB, 3aKOH
JIxoyns — JleHna, 3akOH DOJIEKTPOMAarHUTHOM WHAYKLIWH, 3aKOH
NPSMOJIMHEHHOTO paclpoCTPaHEHHs CBETA, 3aKOHBI OTPaKCHMS CBETA,
3aKOHBI TPEJIOMIICHUS CBETa, ypaBHeHHE DiHIITEeHHA s PoTorddexra,
3aKOH COXPAaHCHHS DSHEPrHM, 3aKOH COXPAaHEHHUS HMIIYJIbCa, 3aKOH
COXPAHEHHUsI JJIEKTPUUYECKOrO 3apsijia, 3aKOH COXPAaHEHHUS MAacCOBOTO
qHcia, MOCTynaTel bopa, 3aKOH PaguMOaKTUBHOTO pacraja; MpHU 3TOM
pa3nu4arh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIP)KEHUE U yCIOBUS (TPaHUIIbI, 00JACTH) IPUMEHUMOCTH

OnpenensiTb HampaBieHHE BEKTOpAa HWHAYKIMM MAarHUTHOTO  IOJIA
MIPOBOJIHMKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeniia

11.8

11.9

Crpouth U ONUCHIBaTh U300pAKEHUE, CO3/1ABAEMOE IIJIOCKUM 3€pPKaJIOM,
TOHKOM JIMH301

BremoaHATh OKCIICPUMCHTBI 11O HCCIICAOBAHUIO (1)I/I3I/I‘I€CKI/IX SIBICHUH H
MPOIIECCOB C HCIIOJIb30BAaHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHId; MpU
3ToM (opmynupoBaTh mpodiaemMy (3amady) M TUIOTE3Y Yy4eOHOro
IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIUIOKEHHOTO0 000py/I0BaHuS,
MPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI

11.10

OcymiecTBIATh NPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIUYHH;
IIPU 3TOM BBIOMpATh ONTUMAJbHBIA CIOCOO M3MEPEHMs M HMCIIOJIb30BaTh
W3BECTHBIE METO/Ibl OLIEHKHU NIOTPEIIHOCTEN U3MEPEHU

11.11

11.12

UccnenoBath 3aBUCUMOCTH (DU3HYECKUX BEJIMYMH C HCIOJIH30BAHUEM
MPSMBIX U3MEPEHUH; IPH ’TOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCUPOBATH
pe3yabTaThl TOJMYYEHHON 3aBUCHUMOCTH (DU3UYECKUX BEJIIMYMH B BUJIE
TaOIUIl ¥ TPapUKOB, JIeJaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIETOBaAHUS

CobmromaTh  mpaBuia  0e30mMacHOro  Tpylda MpU  HPOBEIECHUU
ucciaeoBaHUM B paMKax y4yeOHOro SKCHEpUMEHTa, Yy4eOHO-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JEeATENbHOCTU C HCIOJIb30BAaHHEM
MU3MEPUTENIbHBIX YCTPONCTB U Ja00paTOPHOro 000pyI0BaHUS

11.13

Pemate pacuérHbie 3amaud C SBHO 3aJlaHHOM (PU3MYECKOW MOJIEIbIO,
UCTONB3Ys (pr3ndecKue 3aKOHbI U IPUHIIUITBI; HA OCHOBE aHAIN3a YCIOBUS
3a/1auu BRIOUpATh PU3NUECKYIO MOJIEIb, BBIICTSATh (PU3UUECKHE BETMUUHBI
u opmyssl, HeoOXonuMble ansi €€ pelIeHUs, MPOBOJUTH PACUEThl U
OIICHUBATh PEATHHOCTh MOTYUYEHHOTO 3HAUYCHUS (PU3UUECKOU BEITUUHUHBI

11.14

11.15

Pemars KaueCTBECHHBIC 3a1a4H: BBICTPAUBAThH JIOTUYECKH
HEMPOTUBOPEUHUBYIO IEMOYKY PACCYKICHUM C ONMOpPON Ha H3Y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PH3UYECKHE SIBICHUS

Hcnonp3oBaTh MpH  pemieHuH  y4eOHBIX  3a7ad  COBPEMEHHbIE
MH(OpPMALIMOHHBIE TEXHOJIOTUM JJIi TOWCKAa, CTPYKTYpUPOBaHMS,
UHTEpOpETallMd M TpPeJICTaBIeHUs Y4eOHOH M HayYHO-TIOMYJISPHOM
nH(pOpMalLlUY, TIOTYYEHHON W3 pPa3IMYHBIX MCTOYHUKOB; KPUTHYECKH
aHAJIM3UPOBATh MOJTydaeMyro HH(OpMaIHio




11.16

OOBSICHATh TPUHIUMBI JEHCTBUS MAIlMH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3nuyaTh YCJIOBHS HX O€30MacHOTO WCIOJIb30BaHUS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBoaNTH TpUMEpPHl BKIAJa POCCUUCKUX M 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAYKH, B OOBACHEHHE IPOLIECCOB OKPYXKAIOILEro
MHpA, B PA3BUTHE TEXHUKHU U TEXHOJIIOIUI

11.18

11.19

Hcnonb30BaTh TeOpeTHUSCKHUE 3HAHUS IO (DU3HKE B MOBCEAHEBHON YKU3HH
Uil oOecriedeHrsi O€30MacHOCTH IPU  OOpallleHHH C TMpUHOOpaMu H
TEXHHUYECKUMHU YCTPOUCTBAMH, ISl COXPAHECHUS 37I0POBbSI M COOTFOICHUS
HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAOIIEH cpelie

PaGortare B rpymme c BBINOJHEHHEM PAa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh padoTy IPYIIIBI, PAIIMOHATBHO PACIIPEACISATH 00S3aHHOCTH H
IJIAHUPOBATh JIEATENIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJEKBATHO
OLICHMBATh BKJIAJ KaXIOrO0 W3 YYAaCTHUKOB TIPYIIBl B pELICHHE
paccMaTpuBaeMoii poodIEMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa
pasaeia

Koa nposepsiemoro

3JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METOJbI HAYYHOI'O ITIO3HAHN A

11

dusuka — Hayka o npupoje. Hayunsle metoabl
ITO3HAHUS OKPYXKaIOILEro MHpa. Ponb
HKCIEPUMEHTA U TEOPUHU B IPOLECCE IO3HAHUS
IPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

1.2

MogenupoBanue  (QU3MYECKUX  SBICHUH U
npoueccoB. Hayunsle rumorespl. Pusmueckue
3aKOHBl W TeOpuH. [paHHIBI NPUMEHUMOCTH
¢usnueckux 3aKoHOB. [IpHHIMII COOTBETCTBHSI.
Pome uw w™ecro ¢usuku B (HOpMHPOBAHUU
COBPEMECHHOH HAay4YyHOHl KapTHHBI MHpa, B
MPAaKTUYECKOH JIeATEIILHOCTH JIIOCH

MEXAHHUKA

2.1

211

212

2.13

214

KMHEMATHKA

Mexanuyeckoe aBuxkeHue. OTHOCUTEIBHOCTH
MEeXaHW4YecKoro aBmxeHus. Cucrema oTcUETa.
Tpaexropus

[lepemerienue, CKOpOCTh (CpemHsisl CKOPOCTh,
MTHOBEHHas CKOPOCTH) u YCKOpEHHE
MaTepUaIbHOW TOYKU, HMX TMPOCKIUU Ha OCHU
cucteMbl KoopauHat. CI0KeHHe MepeMeneHni u
CII0KEHHE CKOPOCTEN

PaBHOMEpHOE 51 PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JBUKCHUE. I'paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUs,
IIyTU U NEPEMEIICHHUS] MATEpUaIbHONM TOYKU OT
BpEMEHU

CBoOoHOE najieHne. Y CKOpeHue CBOOOHOTO
maaCHUuA

2.15

KpuBonuneiinoe JIBHDKCHUE. PaBHOMepHOE
JIBUKEHUE MaTEPUAIbHOM TOYKH IO OKPYKHOCTH.
VYrioBas CKOpOCTb, JIMHEMHAsA CKOPOCTh. llepuon
1 yacToTa. [leHTpocTpeMHUTENBbHOE YCKOPEHUE

2.16

2.1.7

TexHU4YecKre yCTpOUCTBA: CITUIOMETP, IBUKEHHUE
CHApSJIOB, LIEMIHBIE U PEMEHHBIE NIEpeIaun

[TpakTuyeckue paboTel. M3mMepeHne MrHOBeHHON
ckopoctd. MccaenoBaHue COOTHOLIEHHS MEXAY
IyTAMH, IPOHIEHHBIMU TEJIOM 3a
MOCJIEZI0BATEIbHBIE paBHbIE POMEXKYTKH
BPEMEHU IIPU PAaBHOYCKOPEHHOM [BUJKEHHH C
Ha4yaJIbHOW CKOPOCTHIO, paBHOW HyIr0. M3yueHue




2.2

2.3

JIBUOKEHUS IIapUKa B BA3KOM )KUJIKOCTH. V3yueHue
JIBIDKCHHUSI TeJla, OpOIIIEHHOTO TOPU30HTAIBHO

JUHAMUKA
[Ipunmun otHocutenbHocTH [Manmmnes. IlepBsiit
221 3akoH Hplotona. MHepruanbHble  CHCTEMBI
oTcuéra
2.2.2 Macca Tena. Cuna. [IpuHIHI CyNIEpIIO3UITUN CHIT

Bropoii 3akoH HprooToHa 111 MarepUabHOMN
TOYKHM B MHEepuuaabHO#l cucrteme orcuéra (MUCO).
Tperunii 3axkoH HploTOHa I MaTepUaIbHbBIX
TOYEK

2.2.3

3aKoH BCCMHUPHOI'O TATOTCHUA. Cuita TSDKECTH.

224
I[TepBast KocMu4ecKasi CKopocTb. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbKEHHS U cUJ1a TpeHus okost. Ko puument
TPCHUA. Cuia COIMPOTUBJICHUA IPHU ABHXXCHUH
TeJla B KHUIKOCTH WM Ta3e

2.2.6

HOCTyrIaTeJ'ILHOG H BpallaTCjIbHOC JIBHIXCHHC

2.2.7 N
a0COI0THO TBEPAOIO Tea

MOMEHT CWJIBI OTHOCHTEIHHO OCH BpaIICHHS.
2.2.8 [1ne4o cuiibl. Y cinoBus paBHOBECHS TBEPAOIO TEIA
B UCO

Texauueckue YCTPOﬁCTBaZ INIOAIIMITHUKH,
ABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.9

[IpakTueckue pabotbl. M3ydyeHue nABHKEHUS
OpycKka M0 HaKJIOHHOH MJIOCKOCTHU MOJ JecTBUEM
HECKOJBKMX cuil. lccrnenoBanue 3aBUCHMOCTH
cui YIIPYIOCTH, BO3HHUKAOIINUX B
nehopMupyeMoil pyKUHE U PE3UHOBOM 00pasIle,
oT Beqn4MHbl ux aedopmanuu. Hccnenoanue
YCJIOBUI paBHOBECHUSI TBEPAOTO Te€Ja, UMEIOIIETO
OChb BpalllCHUs
3AKOHBI COXPAHEHN A B MEXAHUKE
WMnynsc  MaTepualbHOM  TOYKH,  CHCTEMBI

231 MaTepuajbHBIX Todek. MMmmynec cuibl U
U3MEHEHHE UMITYJIbCa Teja

2.2.10

3akoH coxpaHeHus nmmyibsca B MCO. PeaktuBHOE

2.3.2
NBIKEHHUE

2.3.3 Pa6oTa cribl

234 MOIIHOCTE CHIIBI

235 Kunernueckass sHeprusi MaTepualbHOM TOYKH.
TeopeMa 0 KHHETUYECKON YHEPTUH
ITorenmuanpHas SHEPTHUSL. ITorenmmanpHas

236 SHEpPrust ympyro aeGopMHUPOBAHHOW MPYKHUHBL.

[TorenumanpHas SHEPrus Tena BOJIN3H
IIOBEPXHOCTU 3€MJIU




3.1

3.2

HOTGHI_II/IaJIBHBIC 1N HCINOTCHHHAJIBHBIC CHIJIBI.
CBi3p pa6OTI)I HEIMMOTCHIIMAJIbHBIX CHIJI C

2.31 W3MECHEHUEM MEXaHUYECKOM JHEPTHUM CHCTEMBI
Ten. 3aKOH COXpaHEHHS] MEXaHUYEeCKON IHEPTUH

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS

239 TeXHI/IiIeCKI/Ie yCTpofICTBaZU JBUKEHHE pakKer,
BOJIOMET, KOIIEpP, IPYKUHHBIA TUCTOJIET
[Ipaktuyeckue  pabotel.  W3ydenue  cBs3M

2310 CKOpPOCTEl Tea TMpu  HEYNpyroMm  yaape.

HccnenoBanue cBsA3U padOThI CHIIbI C U3MEHEHUEM
MEXaHMYECKOM SHEePTrUu Tela

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH

OcHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-
311 KWHETUYECKOW Teopuu. BpoyHOBCKOE IBHIKEHHE.
- Huddyszus. Xapakrep JIBUKECHUS u

BSaHMOHeﬁCTBHH HaCTHUll BE€IICCTBA

Mopenu cTpoeHHS Ta30B, JKHIKOCTEH M TBEPIBIX
3.1.2 TeJI 1 OOBSICHEHUE CBOICTB BEIIECTBA HA OCHOBE
3THUX MOJEIEN

Macca MOJICKYII. KommuectBo BCIICCTBA.

313 [TocrosinHast ABoraapo

314 TemmoBoe paBHOBecue. Temmeparypa u €€
u3mepenue. lllkana remneparyp Llenbcus
Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJISIPHO-KUHETHUECKON TEOPHH HJ1€aTHbHOTO

rasa

AOconroTHasE Temmeparypa Kak Mepa CpeaHeu
3.1.6 KMHETUYECKOM SHEpPruM TEIUIOBOTO JBUKEHUS
yactul rasa. [IIkama temneparyp KenbpBuna

VpaBuenne Knaneiipona — MenneneeBa. 3akoH

3.17 JlanbTOHa

["azoBble 3akoHBI. M3omporiecchl B HI€aTbHOM
3.1.8 raze ¢ TIIOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:
M30TEpMa, U30X0pa, u306apa

3.1.9 TexHUYECKHE YCTPONCTBA: TEPMOMETP, OapoMeTp

[TpakTuyeckue paboTel. 3mepeHue Macchbl
BO3JyXa B KJacCHOW KkomHare. MccinemoBaHue
3aBHCHUMOCTH MEXAYy HapaMeTpaMH COCTOSHUS
pa3peKEHHOT0 ra3a

OCHOBbI TEPMOJIMHAMMUKHA
TepmoauHamuueckass  cucremMa. BHyTpeHH:s

3.2.1 SHEPrusi  TEPMOJAMHAMUYECKOM  CHUCTEMBI U
CHocoObI €€ U3MEHEHUs

3.1.10

KonnyectBo Temnorsl u pabota. BHyTpeHHss
SHEPIUs OJJHOATOMHOIO UJEaIbHOI0 rasa

3.2.2




3.2.3

3.24

Bunnr TEIUIoNepeIayu: TEIIOMPOBOAHOCTD,
KOHBEKIIUS, wu3IydeHue. TernoéMKocTh Tena.
VYnaenpHast TEIUIOEMKOCTh BemlecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPH TEIJIoNepeade

[lepBriii 3akoH TepMoauHaMuKku. IIpumeHnenue
IIEPBOIO 3aKOHa TEPMOJIUHAMUKHU K
usomnponeccaMm. ['paduyeckas HHTEpHpeTanus
paboTsI raza

3.2.5

TeruoBble  MammHbl.  IIpuHUOMOBL  IEWCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus SHEpPTHH B
TeroBbIX MamuHax. Kosddumment monesHoro
nevictBus (manee — KIIJ[) TemmoBoil MamivHEIL
[uxn Kapno u ero KIIJ]

3.2.6

Bropoii 3akon TepmoanHamuku. HeobpaTtumoctsb
MPOLIECCOB B Mpupoje. TemnoBble IBUTATENH.
DKOJIOTHYECKHE TTPOOIIEMBbI TEIIJIOIHEPTETUKU

3.2.7

3.2.8

TexHuueckue YCTPOMCTBA: JBUTaTeIIb
BHYTPEHHEI0 CropaHus, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIMOHED
[Tpaktuyeckue pabotel. M3mepenue yaeabHON
TEIUIOEMKOCTHU

3.3

4.1

AI'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE ITEPEXO/IbI

[TapoobpazoBanue u KoHAeHcauus. Vcnapenue u

3.3.1 KUIIEHUE. YJleNbHas TeIuloTa MapooOpa3oBaHMSL.
3aBUCHMOCTB TEMIIEPATypPhl KUTICHUS OT AaBJICHUS
332 AOcomoTHasT ¥ OTHOCUTENbHAas  BIAXKHOCTb
BOo3ayxa. HacelenHslii map
Teépnoe teno. Kpucrammmueckue u amopgHbie
3.3.3 Tena. AHHU3OTPONHUS  CBOHCTB  KPHCTAJIIOB.
Kunxue kpucramisl. CoBpeMeHHbIE MaTepUalIb
334 [lmaBnenne W  KpUCTAUIM3AIUSA. Y IENbHAs
TeruioTa rasiaeHus. Cyoaumanus
3.35 VYpaBHeHHE TEIIOBOro OanaHca
TexHuueckue  ycTpoicTBa:  THTPOMETp U
336 TICUXPOMETD, KaJOpHUMETP, TEXHOJIOTUU
MOJIy4eHUs COBPEMEHHBIX MaTepuajioB, B TOM
qrciIe HAHOMATepHAJIOB, U HAHOTEXHOJIOTHH
337 [IpakTueckue padboTel. M3MmepeHue BiIaKHOCTU
BO3/yXa
SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnexkTpu3anus Tel. JJeKTpudeckud 3apsan. JlBa
BUJIA YJIEKTPUUYECKUX 3apsi/IOB
4.1.2 ITpoBOAHMKH, TUIEKTPUKH U TIOTYIPOBOJHUKU
4.1.3 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia
4.1.4 B3aumopeiictBue 3apsoB. 3akoH Kynona




4.1.5

DnexTpuueckoe rnoJie. Hanps>xéanocts
ANeKTpudecKoro nois. [IpuHnun cynepno3unuu.
JInHnM HanPsKEHHOCTH DIIEKTPUYECKOTO OIS

4.1.6

4.1.7

4.1.8

4.1.9

PaGora cuim  37EKTPOCTATHYECKOTO  MOJIS.
ITorennuain. PasHocTh IOTEHIINAIOB

[IpoBOAHMKM W JUAJIEKTPUKUA B TMOCTOSIHHOM
AIIEKTPUYECKOM ToJIE. JusnexTpudeckas
MIPOHUIIAEMOCTh

DNIEKTPOEMKOCTb. Konpencarop.
ONeKTpOEMKOCTh  IUIOCKOTO  KOHJEHCATopa.
DHeprus 3apsHKeHHOT0 KOHIeHcaTopa

TexHuueckue YCTPOMCTBA: ANEKTPOCKOII,
JIIEKTPOMETP,  DJIEKTPOCTATHYECKas  3allIWTa,
3a3eMJIEHHE DJIEKTPONPUOOpPOB, KOHAEHCATOD,
KCEPOKC, CTPYHWHBIN ITPUHTED

4.1.10

[IpakTnueckue paboTHI. H3mepenne
ANEKTPOEMKOCTH KOHAEHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

421

4.2.2
4.2.3

CPEJIAX

Vcnosus CYLIECTBOBAHUS IIOCTOSIHHOTO
ANEKTpUYECKOro Toka. Mcrounuku Ttoka. Cuiia
ToKa. [1oCTOSTHHEBIN TOK

Hanpspkenue. 3akon Oma 15 yyacTka 1emnu

BHeKTpI/I‘ICCKOG COIIPOTUBJICHHC. Y aennHOE
COIIPOTUBJICHUEC BEIICCTBA

4.2.4

HOCJ’I@I{OB&TCJ’IBHO@, mapajajicjibHOC, CMCHIAHHOC
COCOINMHCHUC ITPOBOIHUKOB

4.2.5
4.2.6

4.2.7

Pabota snexktpuueckoro toka. 3akoH Jlkoyms —
Jlenna

MOIITHOCTD IMEKTPUYECKOTO TOKa
anekTpoaBrkymas cuna (mamee — DJC) wu
BHYTpEHHEE CONPOTHBIICHHE WCTOYHHWKA TOKA.
3akon Owma s TWoOJmHOW  (3aMKHYTOW)
aJIeKTpudecKoi renu. KopoTkoe 3aMbIkaHne

4.2.8

DNeKTpOHHas MPOBOJUMOCTb TBEP/ABIX METAJUIOB.
3aBUCHUMOCTb  COIIPOTUBJICHHMSI METalIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnexTpuueckuid TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

4.2.10

[TonympoBoauku. CoOCTBeHHass W TPUMECHAs
MIPOBOJIUMOCTh MOJIYIPOBOJHUKOB. CBoOICTBa p-N
nepexoja. [lomympoBogHUKOBBIE TPHUOOPHI

4211

4.2.12

DIIEKTPUYECKUI TOK B JJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAs JUCCOLUALUS. DIEKTPOJIN3
DnexTpuuecKnii TOK B razax. CaMOCTOSTENbHBIN U
HECAMOCTOSITEIbHBIN pa3psia. Pa3nuuHbie TUIBI
CaMOCTOATENBHOrO paspsana. Moinnus. [lnazma




TexHuueckue YCTPOMCTBA: aMIIEpMeETp,

BOJNITMETP,  PEOCTaT,  HCTOYHHKH  TOKa,
JJIEKTPOHArPEBATEIIbHBIC puOopHI,
4.2.13 AIEKTPOOCBETUTEIILHBIE TIPHOOPBI, TEPMOMETP

COINPOTUBIIEHUS, BAKYYMHBII HOJI, TEPMUCTOPBI
u (orope3ucTopsl, MOIYNPOBOAHUKOBBIA IHOI,
rajlbBaHuKa

11 KIIACC

[TpakTnueckue paboThl. M3ydeHHe CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

4.2.14 N3mepenne OJIC wucTOUHHMKA TOKa M €rO
BHYTpeHHero comnpotusieHus. HabGmonenue
JIIEKTPOJIA3A

Kox
pasaesa

4

KoanpoBepsiemoro siementa = [IpoBepsieMble 3JIeMEHTHI COAePKAHUSA

SJIEKTPOAMHAMUKA
MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHAS MHAYKOWA

IloctossHHBIE  MarHuTbl. B3aumonaeilcTsue
HOCTOSIHHBIX MAarHUTOB

43.1

MaruutHoe mosie.  BekTtop  MarHuTHOM
nHaykuu. [IpuHnun cynepnosuuuu. JInHum
4.3.2 MarHUTHOM wHAYKUMU. KapTtunHa nuHMMA
MarHuTHOM WHAYKIIMU TIOJI TOCTOSTHHBIX
MarHHuTOB

MaruuTtHOEe T1OJIE TPOBOJHHUKA C TOKOM.
Kaptuna nuHUN 10N IJIMHHOTO MPSIMOTO
MPOBOJHMKA M  3aMKHYTOIO  KOJIBLIEBOTO
MPOBOJIHUKA, KATymIKH C TOKOM. OmbIT
Opcrena. BzaumojeiicTBue NPOBOJAHUKOB C
TOKOM

4.3.3

4.3.4 Cuna Amriepa, €€ MOJIyJIb M HalpaBJICHHUE

4.3

Cuna Jlopenna, e€ MOoyidb U HalpaBlICHUE.
[BrxeHne 3apsKEHHON YaCTHULIBI B
OJIHOPOJTHOM MarHuTHoM mnosie. PabGora cuiiel
Jlopenua

435

4.3.6 SIBrieHME AIEKTPOMArHUTHON MHIYKIIUN

4.3.7 IToTOoK BeKTOpa MarHUTHOW MHIYKLIIUH

438 OJIC wHaykuuu. 3aKOH SJIEKTPOMArHUTHOU
o nHaykiuu Gapanes

BuxpeBoe anekrtpuyeckoe none. I/1C
WHIYKIIMA B  TIPOBOJHHKE, JBIOKYIIEMCS
MOCTYINATEeIbHO B OJHOPOAHOM MAarHMTHOM

I10JIC

4.3.9

4.3.10 [TpaBumno Jlenma

I/IHIIyKTI/IBHOCTB. SIBnenue CaAMOMHAOYKIINH.

4.3.11 DJ1C caMOMHIYKIINH




5.1

4.3.12

3Hepr1/151 MAravMTHOTIO IMOJIS KaTYIIKKU ¢ TOKOM

4.3.13 DNEKTPOMarHUTHOE T0JIe
TexHuueckue YCTPONCTBA: [IOCTOSIHHBIE
4314 MAarHHThl, HJIEKTPOMArHUThI, 3JI€KTPOABUTATETb,
YCKOPHUTETHN 3JIEMEHTAPHBIX YacTHull,
MHIYKIIMOHHAS MIeYb
[IpakTnueckue paboTHI. Nzyuenue
MarHuTHOTO TIOJII  KAaTYHIIKU C  TOKOM.
4.3.15 Hccnenosauue TIEVICTBUS IIOCTOSIHHOT'O

KOJIE

MarHura Ha pamkKy ¢ TokoM. MccienoBanue
SIBJICHUSI SJIEKTPOMArHUTHON MHIYKIIUU

BAHIS 1 BOJIHbI

MEXAHUYECKHUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.1.2

Konebarenpnas cHCTEMA. CBoOOHbBIE
KojeOaHus. ['apMOHHMYECKHE  KOJIeOaHHMs.
[lepuon, wacrora, ammutyga u  ¢asza
KoJIeOaHMI

[TpyxuHHBIH ~ MasATHUK. MaremaTHYeCcKHil
MasiTHUK

5.1.3

VYpaBHEHHE  TapMOHHUYECKHX  KOJEOaHMII.
KunemaTnyeckoe U JMHAMHUYECKOE ONMUCAHUE
KOJIe0ATEeIIbHOTO JIBUKECHUS

5.1.4

5.15

[IpeBpanienue sHEpruu MpU TapMOHUYECKHUX
konebOanusax. CBsA3b aMIUIUTYIbl KoOJeOaHMI
HUCXOJHOM  BEJMYMHBI C  aMIUIMTYJaMU
Kosie0aHui e€ CKOPOCTU U YCKOPEHHUS

KonebaTenbHbIit KOHTYP. CBobOoIHBIE
3JIEKTPOMAarHUTHbIE KOJeOaHUs B HMI€ATIbHOM
KoJIe0aTeTbHOM KOHTYpE. AHAJOTHS MEXIy
MEXaHUYECKUMH M DIIEKTPOMArHUTHBIMH
konebanusimu. @opmyna TomcoHa

5.16

5.1.7

3aKkoH COXpPAaHCHUSA OHEPIruru B HACAIBHOM
KoJiIe0aTeIbHOM KOHTYpPC

BbIHy)X€HHbBIE MeXaHW4ecKue KoJjeOaHusl.
Pesonanc. Pesonancnas KpHBasl.
Beinyx1eHHbIE JJIEKTPOMAarHUTHBIE
Kosie0aHusl.

5.1.8

5.19

5.1.10

IlepemeHHBII TOK. CuHycouanbHbII
IIEPEMEHHBIN TOK.

MOMHOCTh MEPEMEHHOT0 TOKA. AMIUIUTYIHOE
W JICWCTBYIOIIEEC 3HAYEHHWE CHJIBI TOKa W
HaIpsKEHUS

Tpancdopmarop. [IpousBoacTso, nepegava u
noTpebieHne  INEKTPUYECKOM  DHEPIHH.
DKOJIOTUYECKNE PHUCKH TPU TMPOU3BOJICTBE
ANEKTPUUECKOM SHEPTHUH. KynbTypa
HCIIOJTH30BaAHUS AJICKTPOIHEPTUHU B
MOBCEIHEBHOW KU3HU




5.2

5.1.11

Texnuueckue  ycTpoicTBa:  ceiicmorpad,
DIIEKTPUICCKHIA 3BOHOK, JIMHAN
BIIEKTpoIepead

5.1.12

MEXAHUWYECKHUE U

5.2.1

[IpakTnueckue paboTHL. HccnenoBanme
3aBUCHMOCTH TI€pHOJIa MAaJIbIX KOJICOAHUM
rpy3a Ha HUTH OT OJIMHBI HUTU U MACChI pr321.
UccnenoBanue nepeMEeHHOro TOKa B LIEMU U3
MOCJIEAOBATEIBHO COCIMHEHHBIX
KOHJICHCATOpPa, KaTYIIKA U Pe3UCTOpa

OJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHunueckue BOJIHBI, YCIIOBHS
pacnpocTpaHeHusI. [Mepuop. CkopocTb
pacrpocTpaHeHHUsI W JUIMHA  BOJIHBI.
HonepequIe H IPOJOJILHBIC BOJIHBI

5.2.2

5.2.3

524

###HPar### Marepdepenuns u  audpakmus
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3ByKa. I pPOMKOCTH 3BYKa.
Bricora Tona. TemOp 3ByKa

DNeKTpOMarHUTHBIC BOJIHEI. Vcnosus
W3JIYy4CHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumMHuas opueHTamus BekTopoB E, B 1 v B
AJIEKTPOMArHUTHOM BOJIHE B BAKyyMe

525

5.2.6

5.2.7

5.2.8

CaoiicTBa AIIEKTPOMArHUTHBIX BOJIH:
OTpaXCHUE, TPEIOMIICHUE, IOJIPU3ALHS,
mudpaknus, uHTepdepenuus.  CxopocTh
AIIEKTPOMArHUTHBIX BOJIH

[IIxama JJIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne HNEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

[IpyHIMIBI  paguoOCBS3M U TEIEBUACHMUSL.
Pannonokanus. DneKTpOMarHuTHOE
3arpsiI3HEHUE OKPYIKAIOLIEN Cpelbl

TexHudyeckne  yCTPOWCTBA:  MY3BIKAJIBHBIC
MHCTPYMEHTHI, YJIBTPa3ByKOBasi IUAarHOCTHKA
B TEXHUKE 51 MEJULNHE, panap,
paguoNpUEMHUK, TEJIEBU30D, aHTEHHA,
tenedon, CBU-neus

5.3

OIITHUKA

5.3.1

5.3.2

[IpssMonMHEHOE pacnpOCTpaHEHUE CBETa B
oJHOpOAHOM cpene. JIyu cBera

OtpaxeHue cBeTa. 3aKOHbBI OTPAXKEHMSI CBETA.
[TocTpoenre n300pakeHNH B TUTOCKOM 3epKajie

5.3.3

5.34

5.35

IIpemomiieHne cBeTa. 3aKOHBI IPETOMIICHHUS CBETA.
AOCOMIOTHBIN MOKa3aTesb MPEeTOMIICHUS
ITomHoe BHyTpeHHee oTpaxenue. [IpenenbHbI
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

Hucnepcust cBera. CHOXHBIM cocTaB 0emoro
cBera. [[Ber




5.3.6

5.3.7

CoOuparoriiue W pacceMBAlOIIUE  JTHH3BL.
Tonkass nun3a. DOKycHOE paccTOsiHHE U
ONTHYECKasl cujia TOHKOM NuH3bL. [locTpoeHue
HU300pakKeHUI B cobuparomux u
pacceuBarommx JinH3ax. Dopmysa TOHKOU
JIMH3BI. Y BEJIWYEHHE, TaBAEMOE JIMH30i1

[Ipenensl NPUMEHUMOCTH TE€OMETPUUYECKOU
OTITHKHU

5.3.8

Wntepdepenmms CBETa. KorepenTHsie
HCTOYHUKHU. Ycnosus HaOJIr01€HUS
MaKCUMyMOB u MHUHHMYMOB B
UHTEpQEPEHIIMOHHON  KapTUHE OT  JBYX
CHH(]a3HBIX KOTEPEHTHBIX HCTOYHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakmus ceera. J{udpakimonnas peniérka.
VYcnoBue HaOMIOJEHUS TJIaBHBIX MaKCUMYMOB
IIpU MaJ€HUM MOHOXPOMATUYECKOrO CBETA Ha
JU(PPAKLUOHHYIO PEIETKY

ITonsspu3zanus ceera

TexHudyeckue  yCTpOMCTBA:  OYKH, JIyIa,
doroanmapar, NPOEKIUOHHBIA  ammapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OITHKA,
JU(pPaKLUOHHAS PEHIETKA, MOISPOU]

[IpakTnueckue paboTHI. H3mepenue
nokasarenss npenomsieHus.  MccinenoBanue
CBOICTB n300paxeHuit B 1uH3ax. HabmoneHue
JIUCTIEPCUU CBETA

SJIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panunl  TPUMEHUMOCTH  KJIACCUYECKOU
MEXaHUKH. [TocTynaTsl TEOpUHU
OTHOCHUTEIIbHOCTH: WHBAPUAHTHOCTH MOJYJIS
CKOpOCTHM CBE€Ta B BaKyyme, MPHUHLHUII
OTHOCHUTEIBHOCTH DHHIIITEHHA

6.2
6.3

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMe,Z[JIeHI/Ie BPEMCHHU U COKpALICHUC IJIMHbI

DHeprusi U UMITYJIbC CBOOOHOM YaCTHUIIbI

6.4

CBsi3p Maccel C DHEpPrUed U HMIIYJIbCOM
CBOOOAHOW  YacCTHIBl.  DHEPrust  TMOKOS
CBOOOIHOM YaCTHUIIBI

KBAHTOBAS ®U3MKA

7.1

SJIEMEHTBI KBAHTOBOI OIITUKU

7.11

®otonsl. ®opmyna [lnanka cBsA3M >HEpPruu
(doTOHA C ero 4acTOTON. DHEPrus U UMITYIbC
dboToHa

7.1.2

7.1.3

OtkpeiTe M uccaenoBaHue (otorddexra.
OnbIThI AlT. Cronerosa. 3aKOHBI
dorosddexra

VpaBHenue OiHmTeiHa a8 ¢porodrddekra.
«Kpacnas rpanuna» potosdpdexra




7.2

7.3

714

Jasnenue cera. OnbiTel I1.H. JIeOeneBa

7.15

XUMHYECKOE NEHCTBUE CBETA

7.1.6

721

71.2.2

7.2.3

724

TexHuueckue ycTpoiicTBa:  (OTOIIEMEHT,
(dhoTomaTUNK, COTHEUHAs OaTapesi, CBETOIHO]]

CTPOEHME ATOMA

Mopenb aroma Tomcona. OnbiTer Pezepdopna
10 UCCJIEI0BAaHUIO CTPOEHUS aToMa.
[TnanerapHast MOJieJIb aTOMa

[Toctynatel bopa. M3nyyeHne u noriounieHue
GbOTOHOB TMpH TMepexoae aroMa C OJHOTO
YPOBHSI 3HEPrUU Ha APYroil. Buael ciekTpos.
CrnexTp ypOBHEH 3HEpruu aToMa BOJIOpoaa
BonHoBrle cBoiicTBa uyactull. BoaHBI e
bponnsa. KopnyckynspHO-BOJIHOBOM Ayanu3M.
Judpakius >1eKTPOHOB Ha KpHUCTaIax

CHOHTaHHOE U BBIHYXICHHOE H3JIy4YCHHE.
YceTpoicTBO M IpUHIKI PabOTHI JIa3epa

7.2.5

TexHHUeCKHe YCTPOMCTBA: CHEKTPAJIbHBIN
aHanu3 (CHEeKTPOCKOM), Jia3ep, KBAaHTOBBIN
KOMIIBIOTED

7.2.6

[TpakTuueckue paboTBL. HaGmonenne
JMHEWYaToro CreKTpa

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5
7.3.6

7.3.7

Metoapl  HaOMOAEHUS M perucTpalnuu
3JIEMEHTAPHBIX YaCTHUI]

OTkpbITHE PaZOaKTUBHOCTH. OnbITHI
Pesepdopna 1o  ompenmeneHu0  cocTraBa
pannoakTUBHOTO n3nydeHus. CBoiicTBa anbpha-
s Oera-, raMma-u3JIyqeHHUs. Bausune
PaInOaKTUBHOCTHU Ha KUBBIE OPTaHU3MBI

OTkpbiTHE TIPOTOHA U HelTpoHa. HykimonHas
Mozelb sipa [eitzendepra — MiBanenko. 3apsia
anpa. MaccoBoe uucio siapa. M3oTomnbl

Anbda-pacnan. ONEeKTPOHHBIN u
MTO3UTPOHHBIN Oera-pacras. I'amma-
u3JlydyeHue. 3aKOH paoaKTUBHOIO pacnana
OHeprusi CBSI3M HYKJIOHOB B szpe. SlnepHbie
cuibl. Jlehekt Macchl sapa

SnepHble peakuuu. [lenenue u cCUHTE3 sAEp
Snepusiii peaktop. TepMOSAECpHBI CHHTES.
[IpoGnemMbl ¥ TEPCHEKTUBBI  SAEPHOM

JHEPIEeTUKHU. DKOJIOTHYECKHe aCIeKThI
SIEPHOM SHEPTETUKH

7.3.8

DJleMeHTapHbIE YACTHUIILIL. OTkpbITHE
MO3UTPOHA. DyHIaMEHTaIbHbIE
B3aMOJICUCTBUS




7.3.9

7.3.10

TexHu4eckue ycTpoucTBa: JO3UMETP, KaMmepa
BuiibcoHa, simepHbIi peakTop, aToMHas 6omba

[TpakTrueckue padotsl. MccaenoBanue TpekoB
qacTuIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Bun 3B&3gnoro Heba. Co3Be3aus, spKue
3BE3/1bI, TUTAHETHI, UX BHIUMOE JIBHKCHHE

Conneynas cucrema. IlnaHeTBl 3eMHOM
rpynimbl. [ImaHeThI-TUTaHTBl U UX CIIYTHUKH,
KapJIUKOBBIC IUTAHETEI. Mansie Tena
CoJIHEYHOM CUCTEMBI

8.3

Comnnne, porocdepa u atmochepa. ComHeuHas
aAKTUBHOCTH

8.4

Wctounuk sHeprun CosHua U 3B€311

8.5

3BE3/1bl, UX OCHOBHBIE XAPAKTEPUCTUKU: Macca,
CBETUMOCTb,  paauyc, TEMIEpaTypa, HX
B3aMMOCB:3b.  JlparpamMma  «CHEKTpaJIbHBIN
KJIAcC — CBETUMOCTbY». 3BE3bI  IJIABHOU
IIOCJIE/IOBATENBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTb) UL 3BE3] IJIaBHOM
NIOCJIEA0BATENBHOCTH

8.6

Buyrpennee crpoenue 3BE3n. CoBpeMEHHBIC
MPE/ICTABICHUS O MTPOMCXOXKICHUN U SBOJIIOIHH
CoJaiia u 3BE3/1. DTaribl JKU3HN 3BE3]T

8.7

8.8

8.9

8.10

Mneunstii  Ilyte — mHama [amakTuka.
CrnnpainbHas CTPYKTYypa ["anaktukw,
pacnpeneneHue 3BE3N, Traza U IbUIM.
ITonoxxenne wu  naBwkenne ConaHua B
lamaktuke. Ilmockas u  cdepudeckas
nojcucTemsl ['anakTuku

Tunel ranakTuk. PaguoranakTuKy ¥ KBas3apsl.
UYEpHble AbIPBI B sipax ralakTUK

Bcenennas. Pacmmpenue BceeneHHoi. 3akoH
Xabb6na. Pasberanme ramaktuk. Bospact u
paguyc Bcenennoi, Tteopus  bombmioro
B3pbIBA. Monens «ropsuer BceneHHONM.
PenukToBOE M3ITy4eHHE

MacuirabHast CTPYKTypa Bcenennoi.
Meraranaktuka. Hepeménnsie mpobiemMsl
aCTPOHOMUU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

» ®usmnka, 10 knacc/ Mskumes ['.5., byxosnes b.b., Corckuit H.H. mon penakuueit
[MapdenTreBoit H.A., AkunonepHoe obmecto «M3narensctBo «IIpocBemenue»
» ®usmka, 11 knacc/ Mskumes I'.JI., Byxosnes b.b., Yapyrun B.M. non penakiueit

[MapdenTreBoit H.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

METOJNUYECKHUE MATEPHUAJIBI I YYUTEJIA

https://edsoo.ru/

https://fipi.ru/

https://vpr-ege.ru/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

Ypoku, 0JMMIIHA/IbI, KOHKYPCHI:

http://window.edu.ru — Poccuiickuii 001I1c00pa3OBaTENbHBINA MOPTAT, E€IUHOE OKHO
JocTymna K 00pa3oBarenbHbIM pecypcam. TeMaTiHueckuil Kataior 00pa3oBaTeIbHBIX PECYPCOB.
CoepKuT CIeIyIOIHe pa3ielbl: JOMIKOIbHOe 00pa3oBaHKe, HaYadbHas [IKOJA, CPSTHSS
crapiuasi IIKoja, JOMOJHUTEIbHOE 00pa3oBaHHe W BOCIHTAHUE, 00pa30BAaTENBHBINA OCYT,
JAUCTaHIIMOHHOE 00y4YEeHUE, MOBBIIICHUE KBATH(DUKAIINHI, TEXHUIECKHE CPEICTBA O0YUCHHS U
yue6HOe 000pyIOBaHUE, CIPABOYHO-UH(DOPMAIIMOHHBIC HCTOYHUKY, TIeYaTHbIC u3aanus. Ha
noprane MpeACTaBICHbl KaTaJlor HHTEPHET-PECYypCOB, MaTephabl KOTOPBIX MOIYT OBITh
HCITOJIb30BAHBI B YUE€OHOM MPOIIECCE B MIKOJIE, Pa3IMYHbIe CTAThH IO MeIaroruke, METOTHKH,
CTaHJAPTHI U T.II.

https://resh.edu.ru - MHTepakTHBHBIE YPOKH IO BCEMY LIKOJIBHOMY Kypcy ¢ 1-ro mo 11-ii
KJIacC JYYIIMX Y4YHUTeNed cTpaHbl mpefoctaBisieT «Poccuiickasi 37€KTpOHHas MIKOJda». JTO
Oonee 120 ThICSY YHUKAIBHBIX 3aJa4, TEMATHUCCKUE KYPChI, BHICOYPOKH, 3aTaHUS IS
CaMOMPOBEPKH, KAaTalor My3eeB, (HMJIBMOB M MY3bIKaJIbHBIX KOHIEPTOB. [lopTam Taxke
MOJIE3CH YYUTENSIM, KOTOPBIE MOTYT BOCIOJIB30BATHCS JIYUIIUMHU AUAAKTHUYCCKUMH U
METOIMYECKUMHU MaTepUalaMH IO BCEM YPOKaM.

www.tulaschool.ru - uadopmaiust i yYCHUKOB, yIUTeIeH U POTUTENCH O KOHKypcax W
COPEBHOBAHHSX, CHCTEME JUCTAHIIMOHHOTO OOYYCHHS, IMOCIEAHUX COOBITHSIX B MHpE
o0Opa3oBaHMUs..

www.planetashkol.ru — cormanbhblii mopTan B 001acTu 00pa3oBaHUs /ISl TOJAPOCTKOB, UX
poauTteneit u yunrteneit. COAEpKUT aKTyalbHYI0 HH)OPMAIIHIO TI0 KOHKYpCaM, OJIUMITHAIaM,
CTUIIEH/IUSIM, TPAHTaM, PEIIETUTOPaM, KypcaMm | Jp.


https://edsoo.ru/
https://fipi.ru/
https://vpr-ege.ru/

www.school-collection.edu.ru — 310 KouTekIHs 00pa30BaTEILHBIX PECYPCOB IO Pa3HBIM
npeaMeTaM M UL pa3HBIX KiaccoB. Bce pecypcbl, cojepxkamipecs B KOJUJICKIUH,
IpEeHAa3HAuYCHBI TOJBKO Ui HEKOMMEPYECKOTO HCIOJIb30BAaHHS B CHCTEME OOpa3OBaHUS
Poccuiickoit @enepannu. Pecypcbl MOTYT yCTaHAaBIMBATHCSA HA KOMIIBIOTEPAX, UCIIOJIB3YEMbIX
s o0pa3oBaTeNbHBIX — IIeJiel, BKJIIOYas JOMAlIHWE KOMIIBIOTEpPBHl — ydalluxcsi |
[IPENOIABATEIICH.

www.1september.ru — caiit u3patenbckoro noma «llepBoe ceHTAOps» 3aMHTEpeCyeT B
NEPBYIO OYepeAb YYHMTENCW: OHM HaWIyT TaM CCBUIKM Ha MEPUOAMYECKHUE W3JIaHHS,
00pa3oBaTeNbHbIC IPOCKTHI U METOMYECKUE MaTepHAIbI.

https://uchebnik.mos.ru - «MockoBckasi 3JI€KTpOHHAs IIKOJa» — 3TO IIUPOKUN HaOOp
ANIEKTPOHHBIX yYYEOHMKOB W TECTOB, MHTEPAKTHBHBIC CleHapuHu ypokoB. Pemenuss MOIII
JTOCTYIHBI JIs1 BCEX U YK€ TOJTYYMIIM BBICOKHE OICHKH YUUTeNeH, poauTeneit u aerei psaa
MOCKOBCKHMX mIKOJI. [IpoBepka ommOOK, OOIIEHHWE C YYUTEISIMH, JOMAIIHHE 3aJaHuf,
MaTepHaJIbI JJIs TIOATOTOBKH K YPOKY, BADHAHTHI KOHTPOJIBHBIX U TECTOB — BCE 3TO JOCTYITHO
POAMTEISAM, YUUTEINSIM H IIKOJIFHUKAM C JI00BIX ycTpoiicTB. B 6ubmmorexy MOIL 3arpyxeHo
B OTKPBITOM J0cTyme Oosee 769 Thic. ayauo-, BUI€O- U TEKCTOBBIX (hailios, cBbille 41 ThIC.
CIIeHapueB ypOKoB, 6osee 1 Thic. yueOHbIX mocoouii u 348 yueOHMKOB U3aTEIbCTB, Oonee 95
TBIC. 00pa30BaTEIbHBIX MPUIIOKECHUH.

JlonoTHUTEIbHbIE MAaTepHAJIBI K YPOKY QUBHKH:

http://www.elkin52.narod.ru - «3anumaresnpHas pusnka B Bompocax W orBetax». O4eHb
MHTEPECHBbIM M KPAaCOYHBIM CalT, Ha KOTOPOM Bbl HAWJETE THICAYM OTBETOB HA THICSIYH
BOITPOCOB OTHOCUTEJIBHO PA3JIMYHBIX IPHUPOIHBIX SIBJICHHIA, & TAK)KE 3aHUMATEIIbHBIC OIBITHI U
TECTHI 110 (PU3UKE.

http://physics.nad.ru/physics.htm - «®u3uka B anuMaIusix». 31ecb B aHUMAIIMOHHOM (hopme
NPE/ICTABICHBI Pa3lelibl (PM3MKH: ONTHKA, MEXaHHKa, TEPMOJUHAMHKA (C TEKCTOBBIMHU
MOSICHEHHUSIMH) U JID.

http://www.ru.convert-me.com/ru - «/HTepakTUBHBII KOHBepTep BenuuuH». Ha caiite
NPE/ICTABICHbBl MHTEPAKTHBHBIC KABKYJISATOPHI Ui MHOKECTBA CHUCTEM HM3MEPCHHUH, Kak
IIAPOKO HCIIONB3yeMbIX (METpUYECKas, aMEPUKaHCKas), TaK M JIOBOJBHO 3K30THYECKHX
(sImoHCKast, cTapopyccKas).

http://nrc.edu.ru/est/r2 - «KaptuHa wmupa cOBpeMEHHOW GU3MKH». 3/1eCh COOpaHBI
MOMYJISIPHBIE CTATBhH 110 TEMaM: KJlacCHuecKast pu3MKa M TEOPUsSI OTHOCUTEIbHOCTH, KBAHTOBAS
MEXaHHKa, €€ HHTEPIPETAIIUH, YJICMEHTAPHbBIC YaCTHIIBI U T.II.
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