MyHununajibHOe aBTOHOMHOe 00111e00pa3oBaTe/ibHOE YUpeKIeHue
«HbIpoOckas cpenHsis 001eo0pazoBaTeIbHAs HIKOJIA
umenu I'epost CoBerckoro Coroza A.B.DjiopeHKO»

CorsacoBaHo IMpunsTo YTBepxKIeHO
MAQOY «Hsipoockas COILI
Ha 3ace/laHuu eIIeHuEM
p nmeHu A.B.DnopeHko»
METOANYECKOT0 00bEIMHEHUS [Temarornueckoro coBera

ot 28.08.2026 npoTokoia ot 28.08.2026 Ne 1 M_A TTyenxuua

[Tpuka3z Ne 246-0x
oT «28» aBrycra 2026 1.

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «@usuka» (ba3oBblii ypoBeHb)
s ooyuarormmxest 10-11 kmaccoB
Pabouas nporpamma siBnsercst uactero OOIT COO
MAOY «Hsipo6ekas COII umenu A.B.daopeHkoy»

pn. Heipo0, 2026




IHOACHUTEJIBHAS 3AIIMCKA

[Tporpamma mo ¢usuke 6a30BOTO ypOBHSI HA YPOBHE CpefHero obiiero oobpazoBanusi pazpaborana Ha
OCHOBE TIOJIO)KEHUH M TpeOOBaHUIM K pe3yjbTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTelIbHOW IPOrpaMMBbL,
npencrasieHHbix B @PI'OC COO, a takxke ¢ yuéroMm (enepanbHOil paboueil mporpaMMbl BOCIHTAHUS H
KOHIEMNIMH IpenofaBaHus yueoHoro npeamera «DOusuka» B o0pa3zoBaTeNnbHbIX opranuzanuax Poccuiickoii
denepanyy, pearn3yonrX OCHOBHbIE 00pa30BaTEIbHBIC IPOTPAMMBI.

Copep:xanue mporpaMMmsbl 1o (U3HMKE HAMPaBICHO Ha (OPMUPOBAHNE €CTECTBEHHOHAYYHOU KapTHHBI
mupa obyvaromuxcst 10—11 xiaccoB npu o0ydenuu ux ¢usznuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO -
NesATeIbHOCTHOrO moaxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusM PI'OC COO «k
IUTAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM W METalpeIMETHBIM pe3ysibTaTaM OOydeHHUs, a TakKxKe
YUYHUTHIBAET HEOOXOJUMOCTh peaju3aluu MEXIPEIMETHBIX CBA3eH (MUK C €CTeCTBEHHO-HAYYHBIMU
y4eOHBIMH TpeIMeTaMu. B Hell ompenenstoTcs OCHOBHBIC IENM M3Y4YeHHs (U3MKH HA YPOBHE CPEIHEro
o0miero 06pa3oBaHus, IUIAHUPYEMbIE PE3YJIbTaThl OCBOCHUSI Kypca (PU3UKU: TUYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YpOBHE).

[IporpamMma no pu3uke BKIIOYAET:

e [IaHUpyEMble pe3yibTaThl OCBOCHMsS Kypca (u3uMku Ha 0a30BOM YpOBHE, B TOM YHCIE

[IpeIMETHBIE PE3YJIbTAThl IO roJIaM O0yUEHUs;

e cozaepxxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM oOydeHusl.

du3uka Kak Hayka o HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTyMAasl B KAUeCTBE YU4eOHOro mpeaMera
B IIKOJIE, BHOCUT CYIIIECTBEHHBIM BKJIaJ B CHUCTEMYy 3HaHUU 00 okpyxaromiem mupe. IIKombHBIN Kypc
(bU3MKN — cUCTEeMOOOPa3yIOIIHM ISl €CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEAMETOB, MOCKOIbKY (PU3UUYECKHe
3aKOHBI JIS)KAT B OCHOBE TPOIIECCOB U SIBIICHUH, N3yYaeMbIX XUMHUEH, Onosoruel, pusudeckoit reorpadueit
u actpoHoMuell. Mcronb3oBaHHe W aKTUBHOE MPUMEHEHHE (M3MUYECKUX 3HAHHWM OMpesenseT XapakTep U
pa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTHH B cpepe PHEPreTHKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, TOIyYeHUS
HOBBIX MaTE€pHAIOB C 3aJaHHBIMU CBOWCTBaMU U JApyrux. M3ydenwe (pu3MKu BHOCHUT OCHOBHOHM BKJIAJ B
(bopMHpOBaHNE €CTECTBEHHOHAYYHOU KapTHHBI MUpa 00ydaromuxcs, B pOpMUPOBaHNE YMEHUI TPUMEHATH
HAYYHBI METO/1 TO3HAHUS MPU BHIMOTHEHUN UMHU YUEOHBIX UCCIIEIOBAHHIA.

B ocHOBy kypca ¢pusuku ais ypoBHSI CpeHEro 001Iero o0pa3oBaHusl MOJOXKEH sl UJIeH, KOTOPhIE
MOHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJIEPIKUT
MaTepHall U3 BCeX pa3ziesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoesa cenepanuzayuu. B cooTBercTBUM € HeW Martepuan Kypca (QU3MKH OOBEIUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce siBisercss GopMUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX
MaTepUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. E€ peanuszaius mpeanonaraeT UCIoiIb30BaHHEe TYMaHHUTAPHOTO TOTEHIHAIA
¢u3nuecKkoil HayKH, OCMBICICHHE CBSI3M pa3BUTHUA (U3MKKM C pa3BUTHEM OOLIeCTBa, a TaKke ¢
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpaenrennocmu. Kypc pusuku npeamnonaraer 3HaKOMCTBO C HIMPOKHUM KPYroM
TEXHUYECKHUX U TEXHOJOTHUYECKUX IPUIIOKEHUIN U3yUEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocusayuu peanusyercs MOCPEICTBOM BBEJIEHUS 3JEMEHTOB COJEpKaHUS, MOCBSIIEHHBIX
HKOJIOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbl C Pa3BUTHUEM TEXHUKU U TEXHOJIOTHH, a
Takxe 00CYKIEHUS MPOOIEM PallMOHATIFHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKOM O0€30IacCHOCTH.

CrepKHEBBIMH DJIEMEHTaMHU Kypca (PU3MKM Ha YpOBHE CpelHEero oOIiero oOpa3oBaHMs SBISIOTCS
¢dusznveckue Teopun (GopMUpPOBaAHNE TIPEICTABICHUA O CTPYKTYpPE MOCTPOEHUS (PU3UIECKON TEOPHH, POJIU
(GyHIaMEHTANbHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O TMPHUPOJAE, TpaHHIlaX
MPUMEHUMOCTH TEOPUMA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJICHUH U TPOIIECCOB).

CuCTeMHO-IeSITETbHOCTHBIM MOAX0 B Kypce (U3MKHM peanu3yercs IMpexkae Bcero 3a Cuér
OpraHM3aliy SKCIEePUMEHTaIbHON JedaTenbHoCcTH oOywarommxcs. st 6a3oBoro ypoBHS Kypca (pusuku —
3TO HCIOJIb30BAaHUE CHUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB U J1aOOpaTOPHBIX PadoT,
KOTOpBIe B TporpamMme mo (u3uke OObEIWHEHBI B OOIIMI CIHCOK YYEHHYECKHUX MPAKTHYCCKUX padoT.
Brienenne B yka3aHHOM IepeyHe J1abOpaTOpHBIX paboT, MPOBOAMMBIX JUISI KOHTPOJII W OLIEHKH,
OCYIIECTBIISICTCSl yYaCTHUKaMU 00pa30BaTENbHOIO IMpoliecca MCXOAs M3 OCOOEHHOCTEW IMJIaHUPOBAHUS U



ocHameHus: kabwHeta Qusuku. [Ipu 3TOM oOOecmeunBaeTcsl OBIaJeHHE OOYYAONIMMUCS YMECHHUSIMU
MPOBOJIUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS 3aBUCHMOCTEH (M3NYECKUX BEIUYMH U TIOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bosbioe BHUMaHWE YIENSAETCS PEIICHUIO PACUYETHBIX M KAayeCTBEHHBIX 3aaad. [lpu stom s
pacuéTHBIX 33/1a4 MPUOPUTETOM SIBIISIOTCS 3a7aud C SABHO 33JaHHON (PU3NYECKON MOJIENbIO, TO3BOISIONINE
NPUMEHSATh M3YyYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjena Kypca, TaKk U HHTETPHPYs
3HAHUA U3 Pa3HBIX pa3AesnoB. [ KauecTBEHHBIX 3ajauy MPUOPUTETOM SBIIAIOTCS 3aJaHUs Ha OOBSICHEHHE
NpoTeKaHus (GU3NYECKUX SBICHUN M MPOIECCOB B OKPY’KAIOLICH KU3HU, TpeOyromue BpIOOpa GU3NIECKOit
MOJIEJIH JIJISl CUTYalliH MPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO k MaTepuanbHO-TEXHHYECKOMY OOECIICUCHHIO
yueOHOro mpoiiecca 0a30BbIil ypoBeHb Kypca (PU3UMKK Ha ypOBHE CpelHEero oouiero oopazoBaHusi JOJKEH
M3y4aThCsl B YCJIOBUSAX NPEAMETHOro KaOuHeTa ()M3MKH WM B YCIOBHSAX HWHTETPUPOBAHHOTO KaOMHETa
MPEeIMETOB €CTECTBEHHOHAYYHOrO IuKja. B kaOunere Qpu3uku AOIKHO OBITH HEOOX0aUMOE J1ab0paTOpHOE
000pyI0BaHUE AJISl BBIMOJIHEHUS YKa3aHHBIX B IIPOrpamMMe 1o (GU3MKe YUeHHYECKUX MPAKTHIECKUX paboT u
JEMOHCTPALIMOHHOE 000PYIOBaHHUE.

JleMoHCTpalmoHHOE 000pyI0BaHHE (HOPMHUPYETCS B COOTBETCTBMU C NPHHIUIIOM MHHHUMAIIbHON
JIOCTaTOYHOCTU U OO0ECreunBaeT MOCTAHOBKY IEPEUMCICHHBIX B MporpaMMe Mo (U3HKE KIIOUEBBIX
JIEMOHCTPAIUN JUIS UCCIIEIOBAHUS U3yUaeMbIX SIBIICHUH M MPOLIECCOB, IMITMPHUUECKUX U (PyHIaMEHTAIBHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHIA.

JIaGopaTtopHoe 00OpyAOBaHHE ISl YYCHHYECKMX MpPAaKTHYECKHX paborT QopMmupyercs B BuUjae
TEMaTUYECKHX KOMIUJICKTOB M OOecreynBaeTcsi B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX OOYYaroIIUXCs.
TemaTnueckne KOMIUIEKTHI JIa0OPaTOPHOTO OOOPYIOBAaHUS JTOJKHBI OBITH MOCTPOEHBI HAa KOMIUIEKCHOM
UCIOJIb30BAaHUU AaHAIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BUzIe HU(PPOBBIX TAOOPATOPHIA.

OCHOBHBIMU IIENIIMU U3Y4YEeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHuE HHTEpeca U CTPEMIICHHUS OOYYAIOIIUXCS K HAYYHOMY H3YUYEHHUIO MPUPOIBL,

pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE NPEJCTABICHUNH O HAYYHOM METOJle TO3HAHUS U (POPMHUPOBAHUE HCCIIEA0BATEIHCKOTO
OTHOIICHMSI K OKPY KAIOLIUM SBJICHUSIM;

e (opMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3ydeHHs OCHOB CTPOEHHUS MaTepuu U
(GbyHIaMEeHTaIbHBIX 3aKOHOB (DH3HKHU;

e (opMHUpOBaHHE YMEHHI OOBSICHATH SBJICHUS C UCIIONB30BaHUEM (DM3NYECKUX 3HAHWN M HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME MPEACTaBICHUN O ponu (PU3MKK JIi pa3BUTHS APYTUX €CTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTUH.

JlocTukeHue 3Tux 1eneil o0ecreurnBaeTcs peleHueM CIeyoMX 3a/1ad B IPOLEcce U3yUeHus Kypca

(bU3KMKHN HAa ypPOBHE CpeHEro 00IIero 0opa3oBaHus:

e [puoOpeTeHHe CHUCTEMbl 3HAHMM 00 OOLMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJTIOYAsi MEXaHUKY, MOJIEKYISIPHYIO (DU3UKY, STEKTPOTUHAMHUKY, KBAHTOBYIO (DH3HKY U DJIEMEHTHI
acTpo(U3HKH;

e (opMHUpOBaHME YMEHHMH TPHUMEHATh TEOPETUYECKUE 3HAHUSA JUId OOBACHEHHS (PU3MUECKUX
SIBJICHU B TIPUPOJIC M [T IPUHSATHS MMPAKTHUECKUX PEIICHUH B TIOBCEIHEBHON KU3HU;

® OCBOCHHE CIIOCOOOB pEIICHUs Pa3IMYHbIX 33Jla4 C SBHO 3aJaHHOW (hU3MUECKOll MoJenblo, 3a/1a4,
MOJIPa3yMEBAIOIINX CAMOCTOSATEIIBHOE CO3/laHhe (U3NYECKON MOJeNH, aJeKBATHOM YCIOBHIM
3a/1auu;

® TIOHMMaHWE (U3IMYECKUX OCHOB ¥ TPHUHIUIIOB JIEHCTBHS TEXHHUYECKHMX YCTPOWCTB W
TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOILYIO CPELy;

® OBJIQJICHUE METOJAaMH CaMOCTOSITEJIbHOTO IUIAHUPOBaHMS W TPOBENEHHUS  (PU3MUECKUX
OKCIEPUMEHTOB, aHalW3a W WHTEPIpeTalui HH()OpPMAIUK, ONpEAeTICHUS TOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTaTa;

® CO3JaHME YCIOBMM Ul pPa3BUTUS YMEHHUHM IIPOEKTHO-HCCIENOBATEIbCKOM, TBOPYECKOMU
JeSITEIbHOCTH.



Ha u3yuenue ¢usuku (6a30BbIii YPOBEHB) Ha YpOBHE CpeiHero obmiero oopasoBanus oTBoauTCs 136
yacoB: B 10 kiacce — 68 uacoB (2 yaca B Henento), B 11 kiacce — 68 yacoB (2 yaca B HEJIENIO).

COJAEP)KXAHUE OBYYEHUA

10 KVIACC
Pa3znen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA
®duznka — Hayka o npupoze. Hayuneie MeTo bl MO3HaHUS OKpYKaromero mupa. Poip skcriepuMenTa u
TEOPHH B MPOIECcCe MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.
MonenupoBanue ¢u3nyeckux sBieHUN U mporeccoB. Hayunbie rumnoresbl. Ou3nueckue 3aKOHbBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHUHIIMIT COOTBETCTBUSI.

Pons m mecto pusuku B HOpMUPOBAHMH COBPEMEHHOM HAyYHOW KapTHHBI MHUPA, B MPAKTUUYECKOU
eITEeIbHOCTH JIIOACH.

Jlemoncmpayuu
AHanoroseie u U(PPOBBIC U3MEPUTEILHBIC PUOOPHI, KOMITBIOTEPHBIC TATINKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe JBHXKEHHE. (OTHOCHTEIBHOCTb MEXAaHUYECKOro JBMkeHHs. Cucrema OTCUéTa.
Tpaexropus.

Ilepemerienue, ckopocTh (CpeHssi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) U YCKOpEHHE MaTepHallbHON
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KOOpauHaT. Cll0’KeHHE IEPEMELIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MpsAMOJIMHENHHoe aABWkeHHue. ['paduku 3aBUCHMOCTH KOOpAMHAT,
CKOPOCTH, YCKOPEHHUS, IIyTH U IIEPEMELICHUS MaTEPUAIIbHOU TOYKN OT BPEMEHH.

CBobosHOe nasieHue. Y cKopeHre cBOOOHOTO HaIeHHs.

KpuBonunerinoe nBuxeHue. [[BH>KEHHME MATEpHAIBHON TOYKM IO OKPY>KHOCTHM C IMOCTOSSHHOW 10
MOJIYJIIO CKOpPOCTBbIO. YTJIOBas CKOpOCTb, JIMHEHHas ckopocTh. Ilepumon M dyactora oOparieHus.
[{eHTpOCTpEMUTENIBHOE YCKOPEHHE.

TexHuueckue yCTponuCcTBa U MPAKTUYECKOE IIPUMEHEHUE: CIIUIOMETD, IBUKEHHUE CHAPAIOB, LIETIHbIE U
PEMEHHBIC TIEpeaadH.

Jlemoncmpayuu

Mopenb cucTeMsl OTCUETA, UILTFOCTPALMS KHHEMATHUECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tanenune Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaieHHsI.

Harmpasnenue ckopocTH IpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yueHne HepaBHOMEPHOI'O IBUXKEHUS C LEJIbIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOIIEHUS MEXAY MYyTSIMH, ITPOMICHHBIMU TEJIOM 3a IOCJIEA0BATEIbHBIE PABHBIC
IIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUYKEHHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBUKEHN IIApUKa B BI3KOW KUJKOCTH.

N3ydenne nuxkeHus Tena, OPOIIEHHOTO TOPU30HTATBHO.
Tema 2. /lunamuka
[Tpunun otHocuTensHocTH ['anunes. Ilepssiii 3akoH HeroToHa. MHEpUnanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuina. [lpunuun cynepno3unuu cui. Bropoit 3akoH HeroToHa 1711 MaTepraibHON TOUYKH.
Tperuii 3akoH HproTOHA 1711 MatepraibHbIX TOYEK.

3akoH BceMHpHOTo TsAroteHus. Cuna Tsokectd. [lepBas kocmMuyeckas CKOpOCTb.
Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.
Tpenne. Bunbl Tpenus (mokosi, CKonbxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus

CKOJIbKEHUS U cuia TpeHus nokos. Koapdumment tpenns. Cuna CONpoOTHBICHUS NPU IBM)KCHUH Tella B
KUIKOCTHU WK rase.

[TocTynarenbHOE U BpaIlaTeIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TEaA.
MOMEHT CuiIbl OTHOCHUTENBHO OCH BpateHus. [1nedo cumbl. Y ciaoBus paBHOBecUs TBEPAOrO Tea.



TexHnueckue ycTpoucTBa M MPAKTHYECKOE MPUMEHEHUE: MOAIINITHUKY, IBHKEHHE HCKYCCTBEHHBIX
CITyTHHUKOB.

Jlemoncmpayuu

SIBiieHnEe nHEpUUH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEl.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CrnosxeHnue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JieopMaIiu.

Hesecomocts. Bec Tena nmpu yCKOpEHHOM MOIBEME U MAJCHUH.

CpaBHeHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIBKCHMUS.

VYcnoBus paBHOBeCcHs TBEPIOro Teyia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Nzyuenne nuxeHus Opycka 1o HAKJIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00paslie, OT UX
nedopmariiu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPJOTO TEJA, UMEIOIIETO OCh BPALCHHUS.

Tema 3. 3akonvl coXpaneHusn 6 Mexanuke

Nmmynbe MaTepranbHO TOYKH (TeNa), CUCTEMbI MaTepUaibHbIX ToueK. IMITyJIbC CUITBI U U3MEHEHHE
HMITyJIbCa Tejia. 3aKOH COXpaHEHUsl UMITyJIbca. PeakTUBHOE JBUKEHHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MarepuaabHOM Touku. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUH.

[lorenumanbHass »sHeprus. [loTeHnmaneHas SHeprus yHnpyro AeQOPMHUPOBAHHOW MPYKHUHBIL.
[ToTenumanpHas SHEPrUst Teja BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTenuuanpHble U HEMOTEHLUATIbHBIE CUIIBL. CBSI3b paOOThl HEMOTEHUHUATbHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXpPaHEHUsI MEXaHUYECKOM YHEPTHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMEp, MPYKUHHBIN MUCTOJET,
JBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE NBMKEHUE.

[Tepexon moTeHIIMATBLHON PHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3ydenne abCOMIOTHO HEYNPYTOTO yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOThI CWIIBI C W3MEHEHHWEM MEXaHWYECKOW SHEPruM Tejla Ha TMpUuMepe
pacTsKEHUs PE3UHOBOTO KIyTa.

Paszpnen 3. MosekyasipHasi GU3HKa ¥ TEPMOAUHAMMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopul

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KMHETUUECKOW TEOpPUM M HX OINBITHOE 00O0CHOBaHUE.
BbpoyHnoBckoe nemwkenue. Juddysus. Xapaktep IBUKESHHUS U B3aUMOJCHCTBHUS YacTHUI] BemecTBa. Moaenu
CTPOCHHUS Ta30B, KUIAKOCTEH MW TBEPIABIX TEJN M OOBSICHEHHWE CBOWCTB BEIECTBA HA OCHOBE ATHUX MOJIEIEH.
Macca u pazmepsl mosekya. KonnuectBo BeniectBa. [locrosnnas ABorapo.

TenmoBoe paBHOoBecue. Temneparypa u e€ nzmepenue. lllkana remneparyp Llenbcus.

Mopenb uneanbHOro rasa. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KMHETUYECKOM TEOpUU HUACAIBHOTO
raza. AOCOJIFOTHAsI TeMIiepaTypa Kak Mepa CpeIHEeH KMHETHMYECKOW YHEPIHH TETUIOBOTO JIBHIKCHHS YaCTHII
raza. [llkana temnepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
JanpToHa. M3omporecchl B HWACATHPHOM Ta3e C TMOCTOSHHBIM KOJIHYECTBOM BemiecTBa. [ paduyeckoe
MpeJICTaBIeHUE U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIINE TUCKPETHOE CTPOEHHE BelecTBa, (oTorpaduu MOJEKYJl OpPraHuYecKUX
COEMHEHHUIA.



OmnbrTel 10 TG GY3UN KUTKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKEHHUS.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUS.

Moznens, HIUTFOCTpUpPYIOLIas IPUPOLY JaBJICHUS ra3a Ha CTEHKH COCyJa.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UAE€AJIBbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3[AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEpEeHUH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPAMU COCTOSIHUS pa3peKEHHOI0 Trasa.

Tema 2. Ocno6vt mepmoounHamuxu

Tepmoaunamuyeckas cucrtemMa. BHyTpeHHssE SHEPrHs TEPMOJUHAMUYECKON CHUCTEMBI M CIOCOOBI €€
n3MeHeHus. KonnuecTBo TemnoTsl v paboTa. BHYTpeHHss sHEprusi 0HOATOMHOIO MI€aJIbHOrO Ira3a. Buel
TEIUIONEpeau: TEIUIONPOBOJHOCTb, KOHBEKLMS, HW3JIydeHUE. Y7elnpHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEII0ThI IpH TEIIoNnepeaaye.

[Tonstre 06 agnabaraoMm mporiecce. [lepBuiii 3aKk0oH TepMoauHaMuKkh. [IpuMeHEeHHe TTepBOro 3aKOHA
TEPMOJIMHAMUKH K u3omnporeccam. I'paduueckas uHTeprnperanus paboThl rasa.

BTtopoii 3akoH Tepmoannamuki. HeoOpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TennoBeie MammHbl. [IpuHIKIEL 1eficTBUS TeruoBbIX MalMH. [IpeoOpa3zoBaHus SHEPIHH B TEIJIOBBIX
mamuHax. Koad¢unuent monesnoro neiictBus temnoBoil Mammbbl. [ukn KapHo m ero koadduuumeHT
MIOJIE3HOTO AEUCTBUS. DKOJIOIHUYECKHE TPOOIEMBbI TEIJI0IHEPIETUKY.

TexHuyeckue yCTpOHCTBA M TNPAKTUYECKOE IPUMEHEHHWE: JIBUraTeslb BHYTPEHHEIO CrOpaHMs,
OBITOBOM XOJIOAUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3MeHeHHe BHYTPEHHEH 3HEpPruu Tena MpU COBEPIIEHUH PabOThI: BbUIET NPOOKHU M3 OYTHUIKU O]
JEMCTBUEM CXKATOI0 BO3/lyXa, HarpeBaHue 3¢upa B JaTYHHOH TpyOKe MyTEM TpeHUsI (BUICOIEMOHCTPALIMS).

V3MeHeHMne BHYTpEHHEH SHEprun (TeMIlepaTyphl) Teja pU Terionepeaaye.

OnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mogenu napoBoil TypOHHBI, ABUraTeNsi BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O IBUraTesl.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecamnbvie cocmoanun eewecmea. Pazogvie nepexoovl

[TapooOpazoBanne u KoHJeHcauus. VcmapeHue M kumeHue. AOCONIOTHAs M OTHOCHTEIbHAs
BJIQXXKHOCTh BOo3yxa. HachlleHHslit nap. Y aenbHas Teraora napoodpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI
KWUIIEHHS OT JIaBJICHUS.

Teépnoe Teno. Kpucrammmueckne u amopdHbie Tena. AHU3OTPONUS CBOMCTB KpUCTALIOB. JKuakue
kpuctainsl. CoBpeMeHHble MaTepuansl. [lnaBiaeHue M kpucrauMzanus. Y AeiabHas TEIJIOTa IUIABJICHMSL.
CyO6numarusi.

YpaBHeHHE TEIIOBOro OanaHca.

TexHuyeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U ICUXPOMETP, KalOpUMETD,
TEXHOJIOTUH MOITY4YEHHS] COBPEMEHHBIX MAaTEPUAJIOB, B TOM UMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHHs BIaXKHOCTH.

Habmtoienne HarpeBaHus U MJIaBICHUS KPUCTAINTMYECKOTO BELIECTBA.

JleMOHCTpanys KpUcTalIoB.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne OTHOCUTEIBHON BIaKHOCTH BO3TyXa.

Paznen 4. DiekTpoanHamMuka
Tema 1. Inexmpocmamuka

DJNeKTpu3anus Tell. JJeKTpUuueckuid 3apsia. [[Ba Buga siekTpuueckux 3apsgoB. I[IpoBogHUKH,
JURJIEKTPUKU U TTOJIYIPOBOHUKH. 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOTO 3apsia.



Bzaumopeiicteue 3apsaoB. 3akoH KynoHa. ToYeUyHBIN 3EKTPUYECKUM 3apsii. DIEKTPUUYECKOE MOJIE.
HamnpsoxkéHHOCTh  drekTpudeckoro mnoss. IIpyHoun cynepno3suuuu  JJeKTpUYECKUX Iosie. JInHum
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocratnueckoro monsd. llotennwman. Pasnocts moreHnmanos. I[IpoBomHuku wu
TUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM I0J1€. J(UanekTpuyeckas NpoOHUIAEMOCTb.

OnexTpoéMkocTh. KoHaeHcaTtop. DeKTpOEMKOCTh IUIOCKOTO KOHIEHCATOpa. DHEPrus 3apsKeHHOro
KOHJIEHCATopA.

TexHuueckue  yCTpOHMCTBA M INPAKTUYECKOE  IPUMEHEHHUE:  DIEKTPOCKOI,  3JIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JICKTPONpUOOpOB, KOHJEHCATOP, KOMHMPOBAJIBHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHIUIT ACUCTBUSA JIEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE M0JI€ 3apsSyKEHHBIX TEII.

[IpoBOIHMKY B 31€KTPOCTATUUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3allluTa.

JIMBIIEKTPUKHU B 3JEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOUIAJM IUIACTUH, PACCTOSHUSA MEXIY
HUMH U JUAJIEKTPUYECKON IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuueckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTpUUECKUN TOK. Y CIOBUS CyIIECTBOBAHUS 3JIEKTpHUUecKoro Toka. Mcrounuku toka. Cuia Toka.
[TocTostHHBIM TOK.

Hanpsokenue. 3akon Oma i1 ygacTka LIETH.

ONEKTPUUYECKOE CONPOTUBIEHHE. YIEIBHOE CONPOTUBJICHHE BellecTBa. llocnenoBaTenbHOE,
MapajuIeJIbHOE, CMEIIAHHOE COCTMHEHUE MIPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

DONeKTpOABMKYIIasl CUjla U BHYTPEHHEE CONPOTHUBICHHE MCTOYHHMKA TOKa. 3akoH Oma i MOJIHOM
(3aMKHYTOI) 35IeKTprUecKol 1ieny. KopoTkoe 3aMbIKaHHE.

DONeKTpOHHAasi MPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb COINPOTUBIEHUS METAIJIOB OT
TeMieparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckuid Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBonHuku. CoOCTBEHHAss M MPUMECHAsi MPOBOJUMOCTh IMOJIYNpPOBOAHUKOB. CBoiicTBa p—n-
nepexo/a. [loaynpoBogHUKOBBIE TPHUOOPEI.

ONEeKTpUYECKUH TOK B pacTBOpax M pacIlaBax JJIEKTPOJUTOB. DJIEKTPOJUTHYECKAs] JTUCCOLIMALINS.
DNEeKTPOIH3.

OnexTpuuecknil ToK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.

TexHu4eckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: aMIEepMETp, BOJBTMETP, pPEOCTar,
HUCTOYHHUKHM TOKAa, OSJIEKTPOHArpeBaTelIbHble MNPUOOPHI, 3JIEKTPOOCBETUTENIbHBIE NPUOOPHI, TEPMOMETP
CONPOTHUBIIEHUS, BaKyyMHBI JHOJ, TEPMUCTOPHl M (POTOPE3UCTOPHI, MOIYNPOBOJHUKOBBIM THOJ,
rajJibBaHUKA.

Jlemoncmpayuu

W3mepenue cuipl TOKa U HAIIPSIKEHMUSL.

3aBUCUMOCTh COIPOTUBICHUS LUINHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOMIAN TOMEPEUHOro
CEUEHUs U MaTepuaa.

CwmenaHHOe COeTMHEHUE IPOBOJHUKOB.

[Ipsimoe u3MepeHne IeKTpOABIKYIIEN cuibl. KOpoTKkoe 3aMblkaHUE TaJbBaHMUYECKOIO 3JIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psia 1 NpOBOJIUMOCTh BO3IyXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AUOJA.



Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

W3ydenune cMeIanHOro COSAMHEHUS PE3UCTOPOB.

W3mepeHune 371eKTpOIBMKYIIEH CHITBI ICTOYHHKA TOKA U €T0 BHYTPEHHETO CONPOTHBIICHHS.

HaGmonenue anekrpoinusa.

MexknpeamMeTHbie CBSI3H

N3zydenue xkypca ¢pusuku 6a30Boro ypoBHs B 10 Ki1acce OCyIIECTBIACTCS C yUETOM COJepKATEIbHBIX
MEXITPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XMMHUH, TeOrpadui U TEXHOJIOTHH.

Mesicnpeomemnvle nousmusi, CBS3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOTO TO3HAHUS: SBJICHHE,
Hay4yHbI (akT, runoresa, (QuU3NYECKas BEIWYHMHA, 3aKOH, TEOpHs, HAONIOIEHUE, SKCIICPHUMEHT,
MOJICTTUPOBaHUE, MOJICIIb, U3MEPCHHE.

Mamemamuxa: penieHWe CHCTEMbl ypaBHEHWH, JHHEWHas (QyHKOuWs, napabosia, runepOoia, HX
rpadMKd U CBOWMCTBA, TPUTOHOMETPUYECCKHE (DYHKIIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIIECTBO, BEKTOPHI M UX MPOCSKIIUKM Ha OCH KOOPJIMHAT, CJIOKECHHUE BEKTOPOB.

Buonoeus: Mexanudeckoe IBW)KEHHUE B KHBOW mpupoje, auddysus, ocMOC, TEIIIOOOMEH KHUBBIX
OpraHu3MoB (BU/IbI TEIUIONEPEIadyH, TEINIOBOE PABHOBECHUE), IICKTPUICCKHE SBJICHUS B )KUBOM MIPUPO/IE.

Xumusi: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA, MOJISPHAS
Macca, TEIUIOBBIE CBOWCTBA TBEPIBIX TEJ, JKUAKOCTEH M Ta30B, DIIEKTPHUYCCKHE CBOMCTBa METAJUIOB,
AJIEKTPOIMTUYECKAS AUCCOLUAIHS, TaJIbBAHHUKA.

T'eoepaghusi: BTaXXHOCTh BO3IIyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeusn: npeoOpa3oBaHUE JBMKCHHUU C HMCIOJIb30BAHUEM MEXAHHU3MOB, YUET TPEHHUS B TEXHHUKE,
MOJIIIMITHUKY, WCIOJIh30BaHUE 3aKOHA COXPAHEHUS HMMITyJbCa B TEXHHKE (pakera, BOJOMET W Jpyrue),
JIBUTATEIb BHYTPEHHETO CropaHus, naposas TypOHUHa, OBITOBON XOJOAMIBHUK, KOHJUIIMOHEP, TEXHOIOIHH
MOJIyYCHHUS] COBPEMEHHBIX MAaTepUalioB, B TOM UYHWCIIC HAHOMATCpUAIOB, M HAHOTEXHOJIOTHHU,
AJIEKTPOCTATHYECKAs  3allUTa, 3a3eMJICHHE  DJCKTPONPHUOOPOB, KCEPOKC, CTPYHWHBIA  MPUHTED,
AJIEKTPOHATPEBATEIBHBIC TPUOOPHI, STCKTPOOCBETUTEBHBIC TPUOOPHI, FAJIbBAHUKA.

11 KIIACC

Pazpnen 4. DaekrpoauHaMmnka

Tema 3. Maznummnoe nosne. I1eKmMpPoOMazZHUMHAA UHOYKYUS

IlocTosiHHBIE MarHuThl. B3auMozelcTBHE IOCTOSHHBIX MAarHuToB. MarHuTHoe mose. Bekrtop
MarHuTHOM WHAYKIMH. [IpMHOWN Cyneprno3uiuyd MarHUTHBIX MOJEH. JIMHMM MarHuTHOM WHIYyKIWH.
KapTuna muHUI MarHuTHONW MHAYKIMHU MOJI TOCTOSTHHBIX MarHUTOB.

MaruutHoe moJjie MpoBOJHMKAa ¢ TOKOM. KapTuHa nMHMIA MHAYKUHMHM MarHUTHOTO TOJS JJIMHHOTO
IIPSIMOTO TPOBOJHMKA M 3aMKHYTOTO KOJBLEBOIO IPOBOAHMKA, KaTylIKM C TOKoM. OmnelT 3pcrena.
B3anmopeicTere NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAalIPaBJICHUE.

Cuna JlopeHua, e€ Moyl W HampaBiieHUE. JIBHKeHHE 3apsDKEHHOM 4YacTUIBl B OJHOPOJHOM
MarHuTHOM none. Pabora cunsl Jlopenna.

SIBneHue AIEKTPOMArHUTHON MHAYKIMU. [I0TOK BEKTOpa MArHUTHOM MHIAYKIWU. DJIEKTPOABUKYILAS
CWJIa UHAYKIMU. 3aKOH IEKTPOMAarHuTHOW nHAyKuuu Papanes.

Buxpeoe anekTpudeckoe 1mosie. DNEKTPOJABHKYIIas CHUJIA MHAYKIMU B IPOBOJHUKE, JBHKYLIEMCS
MIOCTYIAaTEIbHO B OJJHOPOJHOM MarHMTHOM IOJIE.

[IpaBuno JleHna.

NHayKTUBHOCTE. SIBIIEHME CAMOMHAYKLINN. DIEKTPOABIIKYIIAs CHUIa CAMOMHIYKLIHH.

DHeprus MarHUTHOT'O TIOJISl KaTYIIKHU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: MOCTOSHHbIE MarHUTHI, 3JEKTPOMArHUThI,
AJIEKTPOABUIaTENb, YCKOPUTENIN HIEMEHTAPHbBIX YaCTHILL, UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITy4YKa MAarHUTHBIM ITOJIEM.

JIMHUM MHOYKIMY MarHUTHOTO MOJIS.

B3aumopeiicTBre AByX MPOBOJIHUKOB C TOKOM.



Cuna Amrnepa.

JencrtBue cuiel JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME PIEKTPOMArHUTHOW UHIYKIUH.

IIpaBuio JleHna.

3aBUCHMOCTD JIEKTPOJBHXKYLIEH CHIIbI UHAYKIUU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO ITOTOKA.
SIBiIeHNE CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, 1abopamophuie pabomol

N3yueHrne MarHuTHOTO 1OJIs1 KaTYLIKHU C TOKOM.

WccnenoBanue 1eicTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBiaeHUs 3J1€KTPOMAarHUTHOM MHIYKIUU.

Pazgen 5. KoJsie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUA

Konebarenbnast cucrema. CBoOoaHbIE MexaHMuyeckue Koiebanus. [apMoHuueckue KoseOaHUs.
[lepuon, dactora, amrmummryaa u ¢asza konebanuid. [IpykuHHBIH MasTHUK. MaTeMaTHYECKUW MAasSTHUK.
YpaBHeHue rapMOHHUecKuX KoneOanuil. [IpeBpaiieHue sHepruu npu rapMOHHYECKUX KOJIeOaHHIX.

Konebarenbubiit KOHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOJIEOAaHUsI B M/I€aIbHOM KOJI€OaTeIbHOM
KOHType. AHAJIOTUS MEXAY MEXaHMYECKHMHU U AJIEKTPOMArHUTHBIMU KojeOanusmu. Popmyna TomcoHa.
3aKOH COXpaHEHMsI SHEPTUHU B UACAITILHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxaromux KosneOaHusX. BeiHykaeHHbIE MexaHHueckue Kosebanus. Pe3onanc.
BbIHYyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

[lepemennbiii  Tok. CuHyCOMIANbHBII NEPEMEHHBIM TOK. MOIIHOCTE IEPEMEHHOIO  TOKA.
AMIIIUTYTHOE U AEUCTBYIOLIEE 3HAUEHUE CHIIbI TOKA U HAPSYKEHUSI.

Tpauchopmarop. [IponsBoacTBo, nepenaya u MOTPEOICHUE FIEKTPUUECKON SJHEPTUN. DKOJIOTHIECKHE
PUCKU IIPU MPOU3BOJCTBE 3JEKTpodHepruu. KynpTypa MCHOIb30BaHUS 3JEKTPOIHEPTrUU B MOBCEIHEBHOM
KU3HHU.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: DJIIEKTPUYECKUH 3BOHOK, TI'€HepaTop
IIEPEMEHHOT0 TOKA, JIMHUU JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTeabHON CHCTEeMBI (MIPYKUHHBIM WIM MaTeMaTHUECKUI MasTHUK).

HaGmronenue 3aryxaromumx KoieOaHuid.

HccnenoBanue cBONCTB BBIHYXICHHBIX KOJIeOaHUH.

Ha6mronenue pesonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJeOaHMs.

OcmorpaMMbl (3aBUCUMOCTH CHJIbI TOKAa M HamNpsOKEHUS OT BPEMEHH) JJIS 3JIEKTPOMAarHUTHBIX
KoJIeOaHUH.

Pe3onanc mpu 1ocIenoBaTENbHOM — COEIMHEHUM PE3UCTOpa, KaTyIIKM HMHIYKTUBHOCTH W
KOHJIEHCATOopa.

Monenb TUHUY 3JIEKTPOIepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanune 3aBUCUMOCTH NEPUOJIa MaJbIX KoJeOaHUW Tpy3a Ha HUTU OT JJIMHBI HUTU M Macchl
rpysa.

HccnenoBanne mNepeMEHHOTO0 TOKAa B ILIEMHM M3 TOCJIENOBaTeIbHO COEIMHEHHBIX KOHJIEHCATOopa,
KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE 60JIHbL

MexaHnueckue BOJHBI, YCI0BHs pacnpoctpaHeHus. Ilepuon. CkopocTh pacnpocTpaHEHHs U IIMHA
BosiHBI. [lonepeunsie u npoaoabHbIE BOJHBL. HTepdepenus u nudpakins MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. I pomMkocTh 3ByKka. Bricota Tona. TemOp 3ByKa.

DNeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS M3JyUYEHHUS 3JIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B snexrpoMarHuTHON BosiHE. CBOWCTBA AJIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE,
npesioMIIeHue, nospuzanus, Tudpaxius, uareppepenius. CKOpOCTh 3IEKTPOMAarHUTHBIX BOJIH.

[IIkana 3MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHne 3JeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI pagroOCBA3U U TeNEBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CpeJIbl.



TexHudeckue yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
yABTPA3BYKOBAsl MAarHOCTUKA B TEXHUKE M MEIUIIMHE, pajap, paaUONpUEMHUK, TEJIEBU30p, AHTECHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak UCTOUHUK 3BYKa.

Habmoienue orpakeHus U NpeaoMIICHUS MEXaHUYECKHUX BOJIH.

Habmronenue nnrepdepeHunn u qudpakini MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTHTYON U YaCTOTON KOJICOAHHIA.

HccnegoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, NPEIOMIICHHE, MOJSpU3aLus,
nudpakius, tHTephEpeHIHsL.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsamMoiMHERHOE pacIpOCTpaHEHHUE CBETA B OAHOPOAHOM cpene. JIyd cera.
ToueuHbIli HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaxkeHus cBeta. [locTpoenne n300paxxeHui B IIOCKOM 3€pKaje.

[Ipenomiienue cBera. 3aKOHBI MpeTOMIICHHS cBeTa. AOCOMIOTHBIN MMOKazarenb npenomieHus. [lonxnoe
BHYTpEeHHee oTpaxeHue. [IpenenbHbIil yroi moJHOro BHYTPEHHET0 OTPasKCHHUS.

Hucnepcus cseta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparomye u pacceuBaroliye JMH3bl. ToHKas jauH3a. POKYCHOE PACCTOSTHUE M ONTHYECKas CHIla
ToHKOM nuH3bI. [locTpoeHne m3zoOpaxeHuii B cOOMparONIMX M paccerBaroUInX JuH3aX. Dopmysa TOHKOM
JIMH3BI. YBEeIWYEHUE, JaBaeMOe JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas omtmka. WuTepdepenmus cera. KorepeHTHbIE HMCTOYHUKH. Y CIIOBUS HAOIIOACHHUS
MakCUMyMOB M MHHHUMYMOB B HHTEPGEPEHIMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceera. [Judpakiuonnas pemeérka. YciaoBue HaOMIOJEHHUS TNIaBHBIX MaKCHUMYMOB MpH
MaJIeHU MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIUOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHudeckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: OYKH, Jiyna, ¢oToarmapar, IpOeKIIMOHHBIN
anmnapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKIIMOHHAS pEHIETKA, TOJISPOU/I.

Jlemoncmpayuu

[IpsmonuHeitHOE pacnpocTpaHeHHe, OTpakeHHe U IpejoMieHre cBeta. OnTHdeckue mpruoopshl.

[TonHOE BHyTpeHHEe oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBOWCTB N300paKeHH B THH3AX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Habmtonenue narepdepeHunn caera.

Ha6mronenue qudpakuuu cera.

Habmonenue aucnepcuu cBera.

[Tonyuenue crekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue cekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEHIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue nokaszarens IpeaoMIIeHUS CTEKIIa.

HccnenoBanue cBOWCTB 300paKeHHI B THH3AX.

HabGmronenue qucnepcuu certa.

Pa3nea 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCHTEIbHOCTH
['paHnMubl  OPUMEHMMOCTH  KJIACCUYECKOM  MeXaHMKW. [locTynaTel — crieIMalbHOM — TEOpUU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOJIYJISl CKOPOCTH CBETa B BAaKyyMe, NPUHLUI OTHOCUTEIBHOCTU
OHHIITEeWHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JIUHBI.
DHEpPrusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIBI.
CBs13p Macchl € 3HEPTUEN U UMITYJIbCOM PEIATUBUCTCKOMN YaCTHULIBl. DHEPTUS IOKOS.



Paznen 7. KBanroBas ¢pusuka
Tema 1. Dnemernmol Kk6armoegoil onmuKu

®dotonbl. opmyna [Tnanka cBsi3u SHEPTHH POTOHA C €r0 YACTOTON. DHEPTHs K UMITYJIbC (DOTOHA.

OtkpeiTe u wuccaenoBanue ¢orodpdexra. Onbitel A. I'. CromeroBa. 3akoHbl (oTodddekra.
VYpasuenue DitHmreitHa 1151 hotodddekra. «KpacHas rpanuma» Gororddekra.

Hasnenue ceera. Onbitsl [1. H. JleOenena.

XHUMHUYECKOE IEHCTBHE CBETA.

TexHuueckue yCTpoiicTBa M MPAKTUYECKOE NPUMEHEHHUE: (OTOTEMEHT, (POTOAATUHMK, COJIHEUHAsS
Oarapesi, CBETOAUO/.

Jlemoncmpayuu

®dotor(hPeKT Ha YCTAaHOBKE C IIMHKOBOMU TJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodpdekra.

CBeTOaUOI.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -dactuil. [lmanerapHass Mozenb
atoMa. [loctynarel bopa. W3nyuenue u moruyomeHue (OTOHOB MpU MEPEXoAe aToMa C OJHOTO YpPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CrieKTp YpOBHEW SHEPTUU aTOMa BOJIOPO/aA.

BonnoBele cBoiicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynspHO-BOJIHOBOM Tyaan3M.

CroHTaHHoOE U BBIHYKACHHOC U3JIYUCHHUC.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE IMPUMEHEHHE: CHEKTPaIbHBIA aHanu3 (CIEKTPOCKOIN),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habuntoienue nuHeHvaTbIX CIEKTPOB U3JIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amomnoe saopo

OKCIIEpUMEHTBI, JOKa3bIBAIOLINE CI0KHOCTh CTPOEHUs siipa. OTKpbITHE PagHOaKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuio coctaBa paJiMOaKTHBHOTO u3iydeHus. CBoiicTBa anb(a-, Oera-, ramma-
U3Ty4yeHus. BiusiHue paiioakTUBHOCTH Ha )KMBBIE OPTAHU3MBI.

OTtkpbiTHEe TpoTOHA M HeWTpoHa. Hykinonnas mogens siapa I'eitsenOepra—lBanenko. 3apsin sijapa.
MaccoBoe uncio siapa. M3oTomnsl.

Anbda-pacnan. DIEKTPOHHBIM M TO3UTPOHHBIM  Oera-pacnan. [‘amma-uznydenue. 3akoH
paAMoOaKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

SAnepHsle peakuuu. JleneHre U CUHTES SEP.

SAnepuriii peaktop. Tepmosnepusiit cunTe3. [IpoOiembl M MEpCHEKTHUBBI AIEPHON SHEPreTHKU.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON IHEPTETHKH.

OneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.
MeTo161 HaOMIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. EMMHCTBO (pr3nyueckoi KapTUHBI MUpA.

TexHudyeckue yCTpoOHCTBa M MPAKTHYECKOE MPUMEHEHHUE: JT03UMETp, KaMepa BuibcoHa, siaepHBIM
peakTop, aToMHast 6omoa.

Jlemoncmpayuu

Cu€TUrK HOHU3NPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM GoTorpadusim).

Pasnea 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3UKH
Ortansl pa3BUTUs acTpoHOMUU. [IpHKiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE ACTPOHOMMUH.



Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cuctema.

Comuue. ConHeyHass akTUBHOCTh. Mcrounuk sHeprun ConHua W 3BE3A. 3BE3NBI, UX OCHOBHBIE
XapakTepUCTUKU.  JluarpamMma  «CHEKTpasibHBIA  KJacC  —  CBETHUMOCTBb».  3BE3ABl  TJIaBHOM
MIOCJIEI0BATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3J IVIABHOM IIOCJIEI0BATEIbHOCTH.
BuyTtpennee ctpoenue 3BE31. COBpEMEHHBIE NPEACTABIEHUS O MPOUCXOXKIAEHUM U 3Bommonuu CoiHia U
3BE37. DTanbl )KU3HHU 3BE3.

Mneunslii I1yTe — Hama ["anaktuka. I[Tonoxxenne n neuxenue Connua B I'anaktuke. TUIBI ralakTHK.
Pannoranaktuku u kBa3zapel. UEpHbIE ABIPHI B A/1pax rajJakTHK.

Bcenennas. Pacimmpenne Beenennoil. 3akon Xa06mna. Paz6eranne ramaktuk. Teopus bonbinoro B3pbiBa.
PenukToBoe m3nmyuenue. MacmTabHas cTpykTypa Bceenennoii. Meraranaktuka. Hepeménasie mpoOiieMbl
ACTPOHOMMUU.

Vuenuueckue nabnrooenus

HaGnronenuss HEBOOPY)KEHHBIM TIJIA30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIOKCHUN IS
OTIpe/IeTICHUs] TOJOXKEHHUsI HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3fusi CeBepHOro
nosymapus u sipkue 383161, Habmronenus B teneckon Jlynsl, miianer, Mieunoro [lyTu.

Oo6o0maruee NOBTOPEeHNE

Poinb (hm3ukn 1 acTpOHOMHH B 3KOHOMUYECKOH, TEXHOJIOTUYECKOH, COIMATIBLHON M 3TUYECKOH cdepax
NeSITEeIbHOCTH YeNIOBEKa, PoJib U MECTO (M3MKH U aCTPOHOMHUHU B COBPEMEHHOI HayuHOH KapTHHE MHUpa,
ponb (u3ndeckor Teopur B (OPMUPOBAHUM TNPEACTABICHUH O (U3WYECKOH KapTHHE MHpPa, MECTO
¢dbu3nueckoil KapTHHBI MHUpa B OOIIEM psAOy COBPEMEHHBIX ECTECTBEHHO-HAyUHBIX MPEACTABICHUN O
IIPUPOJE.

MexnpeamMeTHbIe CBSI3H

Wzydenue kypca ¢pusnku 6a30Boro ypoBHs B 11 Kiracce oCymIECTBISICTCS C YUYETOM COAEPKATEITBHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUuKH, OMOJIOTHH, XUMHUH, reorpaduu v TEXHOJIOTHH.

Meosicnpeomemnvle nonamusi, CBA3aHHbIE C HM3YYEHHEM METOJOB HAay4YHOI'O IO3HAHMS: SBJICHUE,
HayuHbli (akT, rTHMOTe3a, (Qu3NYeckas BEIWYMHA, 3aKOH, TEOpHs, HAOMIOJEHUE, HKCIEPHUMEHT,
MOJEIINPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMBbl ypaBHEHUW, TPUTOHOMETpUYECKHE (PYHKIIMU: CHHYC, KOCHUHYC,
TaHIE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBl M HUX IPOECKIUU HA OCH
KOOpJUHAT, CJOKEHHWE BEKTOPOB, MPOU3BOJHBIC DJIIEMEHTAPHBIX (YHKIMA, TPHU3HAKA MOA0OUS
TPEYroJbHUKOB, OIpe/IeIeHHE MIJIOLAAN IUIOCKUX GUryp u o0béma Ted.

buonocus: snexTpuueckue SBIEHUS B )KUBOW MPUPOJIE, KoeOaTebHbIE IBIKEHUS B )KUBOM MIPUPO/IE,
ONTUYECKUE SIBJICHUS B )KUBOU MPUPOJIE, IEUCTBUE paIUallUN HA KUBBIE OPTaHU3MBI.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30BAHUSA

OcBoenne yueOHOro mpeamera «®Pusnka» Ha ypoBHE cpeaHero oomiero obOpa3oBaHus (0a30BbIH
YPOBEHB) JOJDKHO OOECIEeUUTh JOCTHKEHUE CIEAYIOIIUX JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
00pa3zoBaTeNbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS YueOHOro npeamera «Du3nka» JOKHBI OTPakaTh FTOTOBHOCTD U
CIOCOOHOCTh O0OY4YarOIIUXCSl PYKOBOJACTBOBAaThCS CHOPMHPOBAHHOW BHYTPEHHEW MO3MLMEH JIMYHOCTH,
CHCTEMOW IIEHHOCTHBIX OpHEHTAIlMi, MO3UTHUBHBIX BHYTPEHHUX YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAULIMOHHBIM LEHHOCTSAM POCCUHCKOro OOILIecTBa, pacIIUpEeHHE >KU3HEHHOTO ONbITa M  OIbITa
JESITEIBHOCTH B IIPOLIECCE pEAIN3allil OCHOBHBIX HAIIPABJIIEHUN BOCIUTATENIBHON JESATENBHOCTH, B TOM
YHUCJIE B YACTHU:

1) rpaIaHCKOr0 BOCIUTAHMS:

c(OPMUPOBAHHOCTH I'PaXAAHCKON MO3UIIMK 00YYaIOIIerocsi Kak aKTUBHOT'O M OTBETCTBEHHOI'O UJI€HA
pOCCUICKOTO O0IIIeCTBA;

MPUHATUE TPATULMOHHBIX O0IIEYETOBEUECKUX T'YMAaHUCTUYECKUX U AEMOKPAaTHUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECaxX Ipa)KI1aHCKOro OOIIeCTBa, y4acTBOBATh B
CaMOYIIpaBJIECHUH B 00pa30BaTEeIbHOW OpraHu3aliy;



YMEHHE B3aUMOJIEHCTBOBATh C COLMAIbHBIMH HMHCTUTYTaMH B COOTBETCTBUU C UX (YHKIMAMHU U
Ha3HAYCHUEM,;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOU NEATECIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTb POCCUHCKOM Ipa)1aHCKOW UAEHTHYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTM)KEHMSIM POCCUHCKHUX YYEHBIX B
o0nactu (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

Cc(OPMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI 0 MIOBEACHNUS;

CIOCOOHOCTh OIICHMBATh CUTYallMI0 M IPUHUMATh OCO3HAHHBIC PELICHHs, OPHEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCIIE B JEATEIBHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYYyIIETO;

4) 3cTeTHYECKOI0 BOCIIUTAHMSI:

JCTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas JCTETUKY HAy4YHOTO TBOPYECTBA, IPHUCYLIETO
¢bu3nyeckoil Hayke;

5) TpynoBOro BocnMTaHMA:

UHTEpEC K Pa3IUuHbIM cdepam HpodecCHOHATBHON NESTEIbHOCTH, B TOM 4YHCJIE CBSI3aHHBIM C
GU3MKO M TEXHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP Oymymied mpodeccuu M peaan30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00JIACTH (PH3UKHU Ha MPOTHKECHUN
BCEH KU3HU,

6) 3x0/10rMYecKOro BOCIMTAHUA:

Cc(OPMHUPOBAHHOCTh 3KOJIOTMYECKOH KyJbTYphl, OCO3HAHUE TJI00AILHOIO XapaKTepa 3KOJIOIMYECKHX
pooem;

IUIAHUPOBAaHUE M OCYLIECTBIEHUE JICHCTBHIM B OKPYJKAIOLIEH Cpele Ha OCHOBE 3HAHUA LeJel
YCTOWYMBOT'O pa3BUTHS YEIOBEUECTBA;

pacIIIpeHHe OMbITa AEATEIbHOCTH 3KOJOTHYECKON HAIpPaBIEHHOCTH HA OCHOBE MMEIOLIMXCS 3HAHUUN
1o Gusuke;

7) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
¢du3nyeckoil Hayku;

OCO3HAaHHE IIEHHOCTH HAy4YHOM JedTeIbHOCTH, TOTOBHOCTh B IIpoliecce HU3Y4YeHHsS (U3HUKH
OCYILIECTBIATH IIPOEKTHYIO M HCCIIEI0BATENBCKYIO AEATEIBHOCTh MHIMBUYaIbHO U B TPYTIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTe/bHBIE YHHBeEPCAJIbHbIE Y4eOHbIEe 1eHCTBUS
ba3oBble Jjornueckue AedcTBU:
CaMOCTOSITENTLHO (POPMYITUPOBATEH U aKTYaTU3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPEACIISTh e JEATeIIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUHN UX TOCTHKECHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBICHUSX;
pa3pabaTheiBaTh IIJIaH pENMICHHS MPOOJEeMBbI C Yy4€TOM aHajdu3a HMMEIONIUXCS MaTepUalbHBIX H
HEMaTEPHUAIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B J€ATCIIBHOCTH, OIICHUBATH COOTBETCTBHUC pe3y.]'IBTaTOB OeisiM, OLICHUBATH
PHCKU MOCIEACTBUM AEATEIBHOCTH;
KOOPJIUHUPOBATh U BBIMOIHITH PabOTy B YCIOBUSAX PEaIbHOTO, BUPTYaIbHOTO ¥ KOMOMHUPOBAHHOTO
B3aMMOJCHCTBUS;
paSBI/IBaTI) eraTI/IBHOG MBIIIIJICHHUC HpI/I pemeHI/m JKN3HCHHBIX r[p06neM.
ba3oBble uccieaoBarebCKkue AeCTBUS:
BJIAACTH HaquOfI TepMI/IHOJIOFHeﬁ, KIIOYECBBIMHU ITOHATHUIMU U METOAaMN q)HSquCKOI)'I HaYKI/I,
BJIaJIeTh HaBBIKAMH Y4e€OHO-HCCIEI0BATENbCKONM M TMPOEKTHOW AEATENIbHOCTH B OONACTH (PU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY ITOMCKY METOJIOB pEIICHHs 3ajad (PU3NYecKoro
CO,Z[ep)KaHI/ISI, HpI/IMeHeHI/IIO paSJII/I‘-IHI:IX MCTOAOB IIO3HAHUA,



BJIAJETh BUIAMH JICATEIILHOCTH IO TIOJYYCHHUIO HOBOTO 3HAHHS, €ro HHTEPIPETaInH,
peoOpa30BaHUIO U MMPUMEHEHUIO B PA3NIUYHBIX YUYEOHBIX CHUTYAIUSX, B TOM YHCIE MPU CO3AAHUH YYEOHBIX
MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJISITh NPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyaIM3UpPOBATh 3a/ady, BBIIBUTaTh TUIOTE3Y €€
peleHus, HaxXOMUTh apryMEHTBl JUIsl JO0Ka3aTelbCTBA CBOMX YTBEPXKICHWW, 3a/aBaTh MapaMeTpbl U
KPUTEPHUU PEIICHUS;

aHAJM3UPOBATh MOJYYCHHBIC B XOJE PCEIICHUs 3a/Ja4d PE3YJIbTaThl, KPUTUYECCKHA OIECHHBATH HMX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBHUTh U POPMYJIMPOBATH COOCTBEHHBIC 33/1a4K B 00Pa30BaTEIBHON NESTETLHOCTH, B TOM YHCIIE MTPH
U3y4eHUH (PU3MKH;

JlaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OLICHHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETb IIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00aCTh )KU3HEACITEIHHOCTH;

yMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTei;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC MOAXObI ¥ PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIIINE aTbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

BJIQJICTh HABBIKAMH MOJIydeHHUS HH(pOpManuu (GU3HUECKOrO CONEPXKAHHUS W3 HMCTOYHHKOB Pa3HbBIX
TUIIOB, CAMOCTOSITEIIbHO OCYIIECTBIIATH MOWCK, aHAJN3, CHCTEMATU3ALUI0 U MHTEPIPETALNI0 HHPOPMALIUU
pa3IMYHBIX BUIOB U POPM NPEIACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIB30BaTh CPEIACTBa HMH(DOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 33/a4 C COOIOJCHHEM TPEOOBaHUN dPrOHOMUKH,
TEXHUKA OE€30MaCHOCTH, TUTHEHBI, pECypcOCOCpeKEeHHs, MPaBOBBIX W OTHYECKUX HOPM, HOPM
MH()OPMAIMOHHON 0E30MMaCHOCTH;

CO3llaBaTh TEKCThl (PH3MUYECKOTO COACPIKAHUS B PA3JIMYHBIX (Qopmarax ¢ yd€TOM Ha3HA4YCHUS
nH(OpPMAIUY U LIEIEeBOH ayIUTOPHH, BEIOMpPast ONTUMAIIbHYIO (hOpMY MPEICTABICHHUS U BU3YaJTH3aAIHH.

KoMMmyHuKaTHBHBIE yHUBepcadbHbIe yueOHbIe 1eiiCTBHUS:

OCYIIECTBIATH OOIIEHNE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU J€STEIbHOCTH;

pacmno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYAIil U CMATYATh KOH(MIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON U UHIUBUAYaIbHON pabOTHI;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUI ¢ y4€TOM OOIIMX UHTEPECOB M BO3MOKHOCTEN
Ka)KJI0TO WIEHA KOJIJIEKTHUBA;

MPUHUMATD I€JIM COBMECTHOM AESITeNbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH JEUCTBUA MO €€
JOCTH)KEHHUIO: COCTABJIATh IUIAH ICHCTBUH, paclpeesiaTh poju ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYXKJaTh
pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHMBAaTh KayecTBO CBOET0 BKJIAJa M KaXKIOr0 Y4YacTHMKAa KOMaHAbI B OOLIMHM pe3yibTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

IIpesiaraTe HOBbIE IIPOEKTHI, OLIEHUBATh UJIEU C MO3UIIMKA HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKOU
3HAYUMOCTH;

OCYIIECTBIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEACHHUE B Ppa3IMYHBIX CUTyalMsX, NPOSBITH
TBOPYECTBO U BOOOpaKEHUE, OBITH MHUIIHATHBHBIM.

PeryisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUA
Camoopranuszauus:
CaMOCTOSITENIHO OCYIIECTBIIATh MO3HABATENIbHYIO JEATEIBHOCTh B 00JIACTH (PU3UKU U aCTPOHOMUH,
BBISIBJISTH MPOOJIEMBI, CTABUTH U (HOPMYIHPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEUICHMS PACUETHBIX M KAYECTBEHHBIX 3ajay, IJIaH BBINOJIHEHUS
MIPaKTUYECKON pabOTHI C y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEATIOYTEHUH;
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;
paclIMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;
JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;



crocoO0cTBOBaTh (OPMHPOBAHUIO W TMPOSBICHUIO JSPYAWIMH B 00JacTH (U3HKH, IOCTOSHHO

MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHD.
CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
pE3yJIBTATOB LIEIISM;

BJIAJIETh HABBIKAMU II03HABATENIIbHOW pe(IeKcMH Kak OCO3HAaHMS COBEPIIAEMBIX JACUCTBUH U
MBICIIUTENIBHBIX [TPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMIA;

MCIOJIb30BATh MPUEMBI pedIIeKCHUU TS OLICHKH CUTYaIH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

IIPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JPYTUX HA OLIMOKH.

B mpouecce AOCTHXKEHHS JTUYHOCTHBIX PE3yJIbTATOB OCBOEHHS MPOTpamMMbl MO (U3UKE IS YPOBHS
cpeaHero oomiero o0pa3oBaHMs Yy OOYYaIOIIMXCS COBEPLICHCTBYETCS SMOLMOHAIbHBIN HMHTEIJIEKT,
MpEeIoIararoImui copMUpPOBaHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE COCTOSHHE, BUIETh
HaIpaBJICHUS Pa3BUTHUSI COOCTBEHHON YMOIIMOHAILHOU C(ephl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHMs, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MIOBE/ICHUE, CIIOCOOHOCTh alallTUPOBATHCS K SMOLIMOHAIBHBIM M3MEHEHUSM U MPOSABIATH TMOKOCTb, OBbITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAlLIM{, BKJIOYAIOLIEW CTpEMJIEHHE K JOCTH)KEHMIO LIEJIM M YCHEXy, ONTHUMH3M,
MHULMATUBHOCTb, YMEHHUE IEHCTBOBATh UCXOs U3 CBOUX BO3MOXKHOCTEM;

OMIIATUH, BKIIOYAOIIEH CIIOCOOHOCTh TTOHUMATh SMOIIMOHAILHOE COCTOSIHUE JPYTUX, YIUTHIBATH €TI0
IIPU OCYILECTBIIEHUH OOLIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIOLINX CIIOCOOHOCTHh BBICTPAMBATH OTHOLICHUS C IPYTHMH JIFOJbMH,
3a00TUTHCS, IPOSBIATH UHTEPEC U pa3periaTb KOHQIUKTHI.

MNPEAMETHBIE PE3YJBbTATHBI

K xonny oOyuenus B 10 kiacce nmpeaMeTHble pe3yiabTaThl Ha 6a30BOM YpPOBHE JIOJKHBI OTpaXKaThb
c(OpPMHUPOBAHHOCTH Y 00yUaIOIIUXCSl YMEHUI:

J€MOHCTPHPOBATh Ha MpPUMEPax poJib U MecTo (hU3UKH B (OPMHPOBAHUU COBPEMEHHOM HayuyHOU
KapTHUHBI MUpPa, B Pa3BUTUN COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKOHN JESITEIBHOCTH JIHOJEH;

YUUTBIBaTh TpPAHMIBl TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNeil: MarepuaiabHas TOUKa,
MHEepLMaIbHas CHCTeMa OTCU€Ta, aOCOJIIOTHO TBEPAOE TENO, WMICAIbHBIN ra3, MOJEIM CTPOEHHUS Ta30B,
KHUJIKOCTEH M TBEPJBIX T€J, TOUSUHBIN SJIEKTPUUYECKHM 3apsi/l IPU PELICHNH (PU3NYECKUX 3a1a4;

pacrio3HaBaTh (pu3MUYECKHe sBJICHUs (ITPOILIECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKONM TEOPUM CTPOEHHUS BEIECTBA M JJIEKTPOAMHAMMKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NpPSIMOJIMHEHHOE IBMKEHHE, CBOOOJHOE MaJeHHe Tell, ABW)KEHHE M0 OKPYKHOCTH,
MHepLUs, B3auMojeiictBue tel, 1uddy3us, OpoyHOBCKOE JIBMKEHUE, CTPOSCHHE KUAKOCTEH M TBEPABIX Te,
M3MEHeHHe 00bEMa Tel MPH HarpeBaHUU (OXJIAX/IEHUH), TEIUIOBOE paBHOBECHE, UCIapeHue, KOHIeHC Callts,
IUIABJIEHNE, KPUCTAJUIM3alUs, KHUIIEHHWE, BIJIAXHOCTh BO3/yXa, IOBBIIIEHUE [aBJICHHUA Ta3a IpPU €ro
HarpeBaHUM B 3aKPBITOM COCYZE, CBA3b MEXKIy NapaMeTpaMHM COCTOSHHMS Ta3a B M30Mpoleccax,
ANIEKTPU3aLNs TEJ, B3aUMOJEHCTBUE 3aps10B;

OMHCHIBATh MEXAHMYECKOE JABM)KEHHE, HCIONIb3Yysd (PU3NYECKHE BEIMYMHBI: KOOpAHMHATA, MYyTh,
IIEpEMEIIEHUE, CKOpPOCTh, YCKOPEHHWE, Macca Teja, CHUJla, HUMIYJIbC Tejla, KUHETUYecKas DJHEprus,
MOTEHIIMAJIbHAs HEPIUs, MeXaHWyeckas paboTa, MEXaHWYECKash MOIIHOCTb;, MPHU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT MCIIOJIB3YEMBIX BEIMYUH, WX O003HAUEHUS M EJUHMIBI, HaXOJIUTh
(GbopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYHUHY C IPYTUMH BeIMYMHAMY;

OIMCHIBATh M3YYCHHBIC TEIJIOBbIE CBOWCTBA TENT W TEIUIOBBIC SIBJICHUS, UCHOJIB3YS (U3NYECKUE
BEJIMYMHBL: [ABJICHHUE TIa3a, TEMIEpaTypa, CpPeAHss KUHETHYECKas JHEPIUs XAOTHYECKOrO JABM)KCHUS
MOJICKYJI, CPEIHEKBAPAaTHUHAsI CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS >Heprus, padbota
ra3a, Ko3(QUIMEHT IMOJE3HOro NEHCTBUSA TEIUIOBOIO IBUIATElIs; MPH ONUCAHUU IPABMIBHO TPAKTOBATbH



(UBUYECKUN CMBICIT HWCIOJIB3YEMBIX BEIWMYHMH, WX OOO3HAYEHUS W CIUHHIBI, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIIUE TaHHYIO (U3MUYECKYIO BEIHUUHY C APYTUMHU BEeIMYUHAM;

OTHCHIBATh M3YUYEHHBIE AJICKTPUYECCKHUE CBOMCTBA BEIIECTBA M AJICKTPUYCCKUE SIBJICHUS (ITPOIIECCHI),
UCTIONB3Ysl (PM3UYECKUE BEIMYMHBI: AJICKTPUUYCCKUHN 3apsil, DJIEKTPUYECKOE I0JIe, HAMPSIKEHHOCTH IOJIA,
MOTEHITMA], Pa3HOCTh IIOTEHIIMAJIOB;, TPH OINWCAHWU TMPABUIBLHO TPAKTOBATh (U3HMYECKUN CMBICI
UCIOJIb3YEMBIX BEIUYHMH, WX OOO3HAUEHUS W CIUHUILI, YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIONIUE TaHHYIO
(bUBUYECKYIO BETUYMHY C JPYTUMHU BETUIMHAMU;

aHAIM3UPOBATh (DM3MUYECKUE TMPOLECCHI W SIBICHUS, HUCIIONB3YS (PU3NYECKUE 3aKOHBI M TPUHIUTIBL
3akoH BcemMupHoro tsrorenus, I, I u III 3akonbl HproTOHA, 3aKOH COXpaHEHUS MEXAHWUYECKOW SHEPTHUH,
3aKOH COXPaHEHUsI UMITYJIbCa, IPUHIIUI CYTIEPIIO3UIIMH CHJI, IPUHIIUIT PAaBHOIIPABUS MHEPIIUATBHBIX CUCTEM
OTCYETa, MOJICKYJISIPHO-KUHETHYECKYIO TEOPHIO CTPOCHHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CPEIHEH
KHHETUYECKOW JHEPIHMH TEIJIOBOTO JIBIDKEHUS MOJIEKYl C aOCONIOTHOW TeMIIepaTypoi, MEpBBIA 3aKOH
TEpPMOJIMHAMUKH, 3aKOH COXPAHEHHUS SJIECKTPUYECKOro 3apsnaa, 3akoH KyioHa, mpu 3TOM pasivyarh
CIIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €r0 MATeMAaTUYECKOE BBIPAKCHHE W YCJIOBUS (TPaHUIBI, OOJIACTH)
MIPUMEHUMOCTHY;

OOBSICHSITH OCHOBHBIC TIPUHIIUIIBI ICUCTBUS MAITUH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB; pa3indarh
yCIIOBUS MX O€30MaCHOT0 UCIOIb30BaHUS B TIOBCETHEBHOM JKU3HU;

BBITIOJTHSATE SKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (PHU3UYECKHX SBICHUI M TIPOIIECCOB C MCITOJIb30BAHHEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUMU, MPH TOM (POpMYyIupoBaTh mpobiaemy/3aiady M TUIIOTE3y yueOHOro
OKCIIEPUMEHTA, COOMpAaTh YCTAaHOBKY W3 TMPEMIOKEHHOTO OOOpYJIOBaHUsS, IMPOBOJAUTH OMNBIT H
(bopMyIIHpPOBATh BHIBOJIBI;

OCYIICCTBIISITh TPSMbIE W KOCBEHHBIE HW3MEpPEHUS (PU3NYCCKUX BEIMYUH, TPH ITOM BBIOMPATH
ONTUMAJIBHBINA CITOCO0 M3MEPEHHMS M KCTIOJB30BaTh M3BECTHBIE METOIBI OIICHKH TTOTPEITHOCTECH U3MEPECHHIA;

HCCIICIOBATh 3aBUCUMOCTH MEXAY (HU3MYECKHMMH BEIUYMHAMH C HWCIOJB30BAHUEM IPSIMBIX
U3MEpEeHUl, TPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBATH PE3yJbTaThl MOJYyUYEHHOW 3aBHUCHMOCTH
(bu3HYECKUX BEIIMYMH B BHJIC TAOIUI] ¥ TpaHKOB, JIEJIaTh BBIBOJIBI 110 PE3yIbTaTaM HUCCIICIOBAHMS;

coOmrofaTy mpaBuia Oe30MacHOro TpyJda MpHU TMPOBEACHWU HCCIENOBaHUM B paMKax y4eOHOTro
OKCIIEPUMEHTa,  YYEOHO-HUCCIEAOBATEILCKOM M TPOEKTHOM  JESITENIbHOCTH C  HCIOJIb30BAHHEM
HU3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS;

pemaTh pacd€THBIC 3a/1a4u C SIBHO 33J]aHHON (PU3UUYECKOW MOJIEIBIO, UCTIONB3YS (PU3UUECKHE 3aKOHBI
U TIPUHIUIIBL, HA OCHOBE aHAlM3a yCIOBHS 3a/1a4dl BHIOMPATh (U3NYECKYIO MOJEIb, BBIACIATh (hU3HUECKUE
BEIMYUHBI U (DOpMYJIbI, HEOOXOAUMBIE NIl €€ pelIeHUs, MPOBOAUTH PAcu€Thl U OIEHUBATH PEATLHOCTH
MOJIy4€HHOTO 3HAYCHUS (PU3HUECKON BEIUYUHBI,

pemaTh Ka4yeCTBEHHBIC 3a/1aUi: BBICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUMBYIO LIETIOYKY PACCYKICHUM
C OTMOPOil Ha 3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHUE SBICHHUS,

WCIIOB30BaTh TPH PEIICHHH YYEOHBIX 3a/1ad COBPEMEHHbIE HH(GOPMAIIMOHHBIC TEXHOJOTHUHU IS
MOKWCKA, CTPYKTYPUPOBAHMs, HWHTEPIPETAllMd M TMPEACTaBICHUS Y4YeOHOM U HAyYHO-TIOMYJISPHOI
nHpOpMaIUK, TOJYYEHHONW W3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKH aHAIM3UPOBATH IOJIYYaEMYIO
uH(pOpMaIINIO;

MPUBOJUTH TPUMEPHI BKJIaJa POCCHMCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUH;

WCIIOB30BaTh TEOPETHYECKUE 3HAHHWS 10 (U3MKE B TOBCEIHEBHOW JKM3HU JUIsi oOecreueHus
0e30macHOCTH Mpu o0palleHuu ¢ TpUOopaMu U TEXHUYECKUMHU yCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBS U
COOJTIOJIEHUST HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPY KAIOIIIEH Ccpefie;

paboTaTh B TpyNIe C BBINOJHEHUEM PAa3IMYHBIX COIMATBHBIX POJIEH, MIaHUPOBATh PabOTy TPYMIIHI,
palMoOHAIBPHO PaCHpeNesiATh OOS3aHHOCTH W TUIAHUPOBATH JEATEIHHOCTh B HECTAHAAPTHBIX CUTYAIUsX,
a/ICKBATHO OIICHUBATh BKJIA]] KaXKJIOTO U3 YUaCTHUKOB TPYIIIHI B PEIICHHE PAaCCMATPUBAEMOM MTPOOIEMEI.

K xonmy oOyuenust B 11 kJiacce mpeIMeTHBIE pe3yJbTaThl HA 0a30BOM YPOBHE JTOJDKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTH Y O0yUAIOIUXCS YMEHHI:

JEMOHCTPUPOBATh HA MPHUMEPAX POJIb U MECTO (PU3MKK B (DOPMUPOBAHHH COBPEMEHHOW HAy4YHOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B IPAKTUUYECKON AEATEIIBHOCTH JIFOAEH,
[[EIOCTHOCTh U €IMHCTBO (PU3NYECKON KApTUHBI MUPA;



YYUTBHIBATh TPAHUIIBI NPUMEHEHUS W3YYCHHBIX (U3NYCCKUX MOJENCH: TOYCUHBIH AIICKTPHUYCCKUM
3apsif, Jy4 CBEeTa, TOYCUHBIH MCTOYHUK CBETA, siIepHasi MOAEIh aTOMa, HYKIIOHHAsI MOJENb aTOMHOTO spa
MU peuIeHUN GU3NICCKUX 3a]1aY;

pacmo3HaBaTh (hu3WUECKHE SBICHHUS (TPOIECCH]) W OOBSCHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHU ¥ KBAHTOBOW (DU3UKHU: AIIEKTPHUYECKAs IPOBOJAUMOCTD, TEIJIOBOE, CBETOBOE, XMMUYECKOE,
MarHMWTHOE JCWCTBHUS TOKAa, B3aWMOJACHCTBHE MArHUTOB, OJJICKTPOMArHUTHAS WHAYKIUSA, JICHCTBHE
MarHUTHOTO TIOJISI HAa TIPOBOJHUK C TOKOM M JIBHXKYIIHICS 3apsi, JICKTPOMAarHUTHBIC KOJICOAHUsI U BOJIHBI,
MPSMOJIMHEHHOE pacCIpOCTpaHEHUE CBETa, OTPAXKCHHE, MpEIoOMIICHHE, HHTepPepeHIus, Iudpakuus u
MOJISIpU3aIisl CBETa, JUCHEpCHs cBeTa, doTodekrpudeckuil d3dhdext (hoTodrddekrt), cBeToBOE naBIICHHE,
BO3HHUKHOBEHHUE JIMHEWYATOTO CIIEKTPa aToMa BOJIOPO/Ia, €CTECTBEHHASI U ICKYCCTBEHHAS PAIMOAKTUBHOCTb;

ONMCHIBATh  M3YUYCHHBIC CBOWCTBAa  BEIIECTBA  (DJIIGKTPHUUECKUE, MATrHUTHBIC, ONTHYECKHE,
ANEKTPUUYECKYIO MTPOBOAMMOCTE PA3IUYHBIX CPEM) M AJICKTPOMATHUTHBIC SIBJICHUS (IIPOILECCHI), UCIIOIB3YSI
(bu3nvecKre BEIWYHHBL: JICKTPUYCCKHIA 3apsijl, CHJIa TOKA, JIEKTPUYECKOE HAINPSHKEHUE, DJIEKTPUYECKOEe
COINPOTHUBIICHUE, PA3HOCTh MOTCHIIMAJTIOB, 3JEKTPOABMKYIIAs CWia, paboTa TOKa, MHIYKIUS MarHUTHOTO
noJisi, cuia Ammnepa, cuia JIopeHa, MHIYKTUBHOCTh KATYIIKH, SHEPTHs JICKTPHUECKOTO U MAarHUTHOTO
MoJIeH, MepuoJ M YacToTa KojeOaHWid B KOJIeOATEIbHOM KOHTYpe, 3apsii W CHia TOKa B IIpOIecce
rapMOHUYECKUX AJICKTPOMArHUTHBIX KOJieOaHHid, OKYCHOE PAcCTOSIHME W ONTHYECKAs CUJIa JIMH3BI, MPH
OIMCAaHWUW TPABWIBHO TPAKTOBATh (PU3WYECKUU CMBICT HCIOJIB3YEMbIX BEIUYHH, MX OOO3HAYCHHS U
CIMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PHU3UUCCKYIO BEITUUNHY C IPYTHMHU BEIIMYMHAMU;

OIMCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBIICHUS M IPOIECCHI, HUCIONB3YyS (U3MUSCKUE BEIIMYUHBI:
CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M 4aCTOTa CBETA, SHEPTHS U UMITYJIbC (POTOHA, MEPHO.
MoJTypacraja, dHePTrusi CBSI3M aTOMHBIX SJep, MPU ONMUCAHWH MPABHIBHO TPAKTOBATH (DPU3MYECKUN CMBICIT
UCTIOJIb3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS WM CIUHHMIIBI, YKa3bIBaThb (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMHU BEIMYNHAMH, BBIYUCIIATH 3HAYCHUE (PU3NUIECKON BEITMUNHBI,

AHAJM3UPOBATh (PM3MUCCKUE TPOIIECCHl U SBJICHUS, UCIONB3Ysl (DU3MYCCKHE 3aKOHBI M MPHHIUIIBL:
3akoH OMma, 3aKOHBI TOCIICIOBATEIILHOTO U MAPAILICIIBHOTO COSAMHECHHS TPOBOJHUKOB, 3aKOH JIKOymsa—
Jlenma, 3akOH IIEKTPOMArHUTHOW MHAYKLWH, 3aKOH MPSMOJMHEHHOTO PACIPOCTPAHEHHS CBETA, 3aKOHBI
OTpa)XEHHUs CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE OWHIITeHHa s (oTodddekra, 3aKoH
COXPaHEHHUs DHEPTUHU, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAHEHHUS SJEKTPHUUECKOTO 3apsia, 3aKOH
COXPAaHEHHUsT MacCOBOT'O YHCIIA, TIOCTYJIaThl bopa, 3aKOH paguoaKTHBHOTO paclaja, MpyU TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKEHHME M YCIOBUSA (TPaHUIBI, OOIACTH)
MIPUMEHUMOCTH;

OTIpEeETISATH HAMlPaBJIEHWE BEKTOPA MHAYKIIMHA MarHUTHOTO TOJIS MPOBOJIHUKA C TOKOM, CHIIBI AMmiepa
u cuiibl JlopeHna;

CTPOUTH U OMHICHIBATH N300pakeHUE, CO3/1aBaeMO€ TIIOCKUM 3€PKaIOM, TOHKOH JINH30M;

BBITIOJTHSATE SKCIIEPUMEHTHI TI0 UCCIICTIOBAHUIO (PH3UYECKHX SBICHUH M TIPOIIECCOB C MCITOJIb30BAHHEM
MPSIMBIX U KOCBEHHBIX H3MEPEHUI: MpU 3TOM (OPMYyIHUpPOBaTh MpoOiIeMy/3afady U THUIOTE3y y4eOHOTro
IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 TMPEIONKEHHOTO OOOpYJOBAaHHS, TPOBOAHWTH OIMBIT H
(bOopMyIIHpPOBATH BHIBOJIBI;

OCYIIECCTBIISATh TPSAMbIE W KOCBEHHBIE HW3MEpPEHUS (PU3NYCCKUX BEIMYUH, MPH ITOM BBIOUPATH
ONTUMAJIBFHBINA CIIOCOO M3MEPEHUS M HCIIOIb30BAaTh U3BECTHHIE METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHU;

WCCIICIOBATh 3aBUCUMOCTH (PU3NICCKUX BEJIMYMH C UCIIOJIb30BAHUEM TIPSIMBIX U3MEPCHHI: ITPH STOM
KOHCTPYUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJIbTAThI OJYyUYEHHOW 3aBHCUMOCTH (DU3MUYECKUX BEIIMYUH B
BH/Ie TaOIHI ¥ TpaUKOB, JAeJIaTh BBIBOJIBI ITO PE3yJIbTaTaM UCCIICIOBAHNS,

coOmrofaTh mpaBuia O€30MacHOro TpyJda MpH MPOBEACHUU HCCIENOBAaHUN B paMKaxX y4eOHOTro
IKCIIEPUMEHTa,  y4eOHO-HCCIICOBATEIbCKOM W  TMPOCKTHOH  JICATEIBHOCTH C  HCIIOJIb30BAHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHUS;

peniars pacyEéTHRIC 3a/1a49M C SIBHO 33JaHHOU (PU3UICCKOW MOJIENBIO, UCTIONB3Ys (PU3NICCKUE 3aKOHBI
Y TPUHIUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 33/1a4d BHIOMPATh (GU3NUYECKYIO MOEIb, BBIACIATh (PU3HUECKUE
BEJIMYHUHBI U (OPMYJIBI, HEOOXOAMMBIE I €€ pEIICHHs, MPOBOIUTH PACYETHl W OICHUBATh PEATHLHOCTH
MOJIyYEHHOTO 3HAYCHUS (DU3UUECKON BEITMUNHBL,

peliaTh Ka4eCTBEHHBIE 3a/1a4M: BBHICTPAUBAThH JIOTHYECKH HETPOTUBOPEUUBYIO IETIOUYKY PACCYKICHUN
C ONOPOH Ha W3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3HUECKUE SBIICHHS,



UCIIOJIb30BaTh TPHU pEIIeHWH Y4YeOHBIX 3a7ad COBPEMEHHbIE HWH(OPMAIIMOHHBIE TEXHOJOTUHU JUIS

ITOMCKA,

CTPYKTYpUPOBaHUS,

UHTEpIpETallud W TPEJICTaBICHUS Yy4eOHOM M HAyYHO-IOIMYJSPHOM

nH(poOpMalUY, TOJYYEHHOM U3 pPAa3IMYHBIX HCTOYHUKOB, KPUTHYECKH AaHAJIU3UPOBATH IOIy4aeMYIO

UH(pOPMAIIHIO;

OOBSICHATH MPUHLIUIIBI ACUCTBUS MAILIUH, TPUOOPOB M TEXHUYECKUX YCTPOMNCTB, pa3jinyaTh YCIOBUS

HX 0€30I1aCHOTO UCIIOJIL30BAHUS B HOBCCHHGBHOﬁ JKHN3HH,

MPUBOJIUTH MPHUMEPHI BKJIaZa POCCUICKUX U 3apyOexHBIX y4EHBIX-(QU3MKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHMUA 10 (U3MKE B TOBCEAHEBHOW KHU3HU s oOecredyeHus
0€30MacCHOCTH IpH 0OpaIleHHH ¢ TPUOOPaMH U TEXHUYECKUMHU yCTPOHCTBAMH, JIJIsl COXPAHEHHUS 3/I0POBbS U
COOJTIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHUS B OKPY KaIoILe Cpee;

TEMATHYECKOE INIAHUPOBAHHUE

10 KJIACC

o HauMenoBanue

u/n pa3aeyioB U TeM
NporpamMMbl

KoanuyecTBO 4acosB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoTbl

duekTpoHHbIe (LM (pPOBbLIE)
o0pa3oBaTe/bHbIE pecypchl

Paznea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

duszuka u
11 METObI ) bubnunoreka LIOK
' HAy4YHOTO https://m.edsoo.ru/7f41bf72
IMO3HAHUSA
Wroro no pazneny 2
Pazgen 2. MEXAHUKA
bu6mmoreka IIOK
2.1 Kunewarnka > https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.2 Jlnmawmka 7 hitps://m.edsoo.ru/7f41bf72
2.3 3a§0:1? A B 6 1 1 bubmiorexa LIOK
' coXpaHe https://m.edsoo.ru/7f41bf72
MEXaHUKE
Hroro no pazneny 18

Paznea 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJIUHAMUKA

OCHOBEI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUH

3.1

OCHOBBI
TePMOANHAMUKHI

3.2

ArperaTHble
COCTOSIHUSI
3.3 BELIECTBA.
®da3oBble
MIEPEXO0/1bI

Hroro no pazneny

10

24

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

Paznea 4. JIEKTPOJANHAMUKA

4.1 DnexTpocTaThKa

10

bubnunoreka LIOK
https://m.edsoo.ru/7{f41bf72




TlocTostHHBIHI
4.2 iiKTTpogezKHH 12 1 bubmorexa [IOK
) ) https://m.edsoo.ru/7{41bf72
Ppa3IUYHBIX
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
11 KJIACC
KoiaunuecTBo 4acos DJIeKTPOHHbBIE
HanmenoBanue
Ne a3/1€JI0B  TeEM K I (ungposeie)
/o E OI; - Beero Oﬁl-ITPOJIBHLIe pﬁaKaneCKne 06pazoBaTeIbHbIe
porp PaooThI PaooThbI pecypebl
Pazgen 1. DJIEKTPOJIMHAMUKA
1.1 gferff T:h?aerﬁzie{ag 11 1 3 bubmorexa LIOK
’ P https://m.edsoo.ru/7{41c97¢c
WHTYKITAS
Wroro no pazneny 11
Pasgen 2. KOJIEFAHUS U BOJIHBI
2.1 ﬁiil{g;ziﬁ;m 9 1 bubmorexa LIOK
’ P https://m.edsoo.ru/7{41c97¢c
KOJIeOaHUs
2.2 ﬁiﬁﬁiﬁiﬁée 5 1 Bubmaorexa IIOK
) P https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bu6mmoreka IIOK
23 Onrrikca 10 3 https://m.edsoo.ru/7f41c97¢

Hroro no pazgeny 24

Pasea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OcHoBBI
31 CrienuaIbHON 4 1 bubmuoreka [IOK
' Teopuun https://m.edsoo.ru/7f41c97¢c
OTHOCHTEIIEHOCTH
Hroro no pazgeny 4

Paznen 4. KBAHTOBAS ®U3UKA

DeMeHTHI

4.1 . 6
KBAHTOBOU ONTHUKHU

4.2 Ctpoenue atoma 4

4.3 ATOMHOE S1pO 5

but6mmoreka [IOK
https://m.edsoo.ru/7f41¢97¢c
but6mmoreka [IOK
https://m.edsoo.ru/7f41¢97¢c

bubnunorexa LIOK
https://m.edsoo.ru/7{41c97¢

Hroro no pazneny 15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKH

DJIEeMEHTBI
aCTPOHOMUHU U 7
acTpodu3uku

5.1

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢




Hroro no pazgeny 7

Paznen 6. OGOBIHIAIOIIEE IOBTOPEHUE

6.1 O6oOmaromee 4 bubnnorexa [JOK
) MMOBTOPCHHE https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO
YACOB I10 68 4 7
ITPOI'PAMME
MNOYPOYHOE IIVNIAHUPOBAHHUE
10 KJIACC
Ne KoumnuecTBo yacos Mara DJIeKTPOHHbIE
n/ Tema ypoka Bcer Koutpoabn  IIpakTmyeck  H3Y4YeH i ppoBLIe
n 0 ble padoThI ue padoTsl usi obpasoBarebHble
pecypchl
®dusuka — Hayka
%Zpﬂpoﬂe' bubnnoreka [JOK
1 YHHBIC MCTO/LBI 1 https://m.edsoo.ru/ff0c
MO3HAHUS
32¢2
OKpY’KaIoMIeTo
MuUpa
Posb u mecto
(Gu3UKH B
(dbopmMupoBaHUU
COBPEMEHHOM bubnuorexa [JOK
2 HAy4YHOU KapTUHBI 1 https://m.edsoo.ru/ff0c
MHpa, B 33e6
MIPAKTUYECKOU
JeSTeTbHOCTH
J0JIeU
Mexanunueckoe
JIBMOKEHUE.
OTHOCHUTEIBHOCTD Bu6miorexa 1IOK
3 MEXAHHHICCKOro 1 https://m.edsoo.ru/ff0c
JIBVDKCHHUSL.
3508
[Tepemenienue,
CKOpOCTb,
YCKOpEHHE
PaBHOMEpHOE bubnnorexka [JOK
4 psIMOJIMHEIHOE https://m.edsoo.ru/ff0c
NIBIOKEHHE 3620
PaBHOycKOpeHHOE bubnnorexka [JOK
5 psIMOJIMHEIHOE https://m.edsoo.ru/ff0c
NIBIOKEHHE 372e
CBobonHoe
aJicHue. bub6mmoreka [IOK
6 Yckopenue https://m.edsoo.ru/ff0c
CcBOOOTHOTO 39cc
naJIcHUs




KpuBonuneiinoe

ﬂﬂi?ﬁqee?;eé bubnmoreka [JOK
7 . https://m.edsoo.ru/ff0c
MaTepUaIbHOM
3ada
TOYKH I10
OKPYKHOCTHU
[Tpunimn
OTHOCHUTEIIEHOCTH
lanunes. bu6mmoreka [IOK
8 WueprmanbHeie https://m.edsoo.ru/ff0c
CUCTEMBI OTCYETA. 3be8
[TepBblii 3aK0H
HeroTona
Macca Tena.
Cuna. [Ipunnun
gﬁe%z??%nn bubnuorexa [JOK
9 ) p https://m.edsoo.ru/ff0c
3akoH HproToHa
3be8
TUISE
MaTepHalbHOU
TOYKHU
Iljlzsznzﬂgg bubmuoreka [JOK
10 g https://m.edsoo.ru/ff0c
MaTepUaIbHbIX
3be8
TOYEK
3aKoH
eeuproro BuGmmotexa [OK
11 i https://m.edsoo.ru/ff0c
TskecTu. IlepBas
3d00
KOCMUYECKas
CKOPOCTb
Cuna ynpyrocru. bubnuoreka [IOK
12 3axoH ['yka. Bec https://m.edsoo.ru/ff0c
Tela 3el8
Cuna tpenus.
Koapdpuument
Tpenus. Cuiia bubnnorexka [JOK
13 COIIPOTHBIICHUS https://m.edsoo.ru/ff0c
MIPH IBUKEHUU 376
TeJa B KUIKOCTH
WJTU Ta3e
[ToctynarensHoe
Y BpalaTeiIbHOe
JIBUKCHHE
:S(SLOH(I)OFT)H:ena bubnmoreka [JOK
14 pa ’ https://m.edsoo.ru/ff0c
MOMEHT CHUIIBL.
41a6
[Ineqo cumsl.
Ycenosus
paBHOBECHS
TBEPIOTO TENa
15 Nmnynbe bubmuoreka [IOK




MaTepHaIbHOU
TOYKH, CUCTEMBI
MaTepualbHBIX
Touek. Mmmynsc
CUJIBL. 3aKOH
COXpPaHEHUS
HMITYJIbCA.
PeaktuBHOE
JIBUYKEHUE

https://m.edsoo.ru/ff0c
43d6

16

17

18

PabGora u
MOIITHOCTbH CHUIJIBI.
Kunernueckas
SHEprus
MaTepuaabHON
Touku. Teopema
00 M3MEHECHUH
KHHETUYECKON
SHEpruu

IloTeHnuansHas
SHEPrus.
IloTeHnuansHas
SHEprus yrupyro
nehOpMUPOBAHHO
1 NIPY’KHHBI.
IloTeHnnansHas
SHEprus Teiia
BOIH3HU
MMOBEPXHOCTH
Semin

IToteHnuanbpHbIC
u
HEITOTEHIINATBLHEI
e cmibl. CBs3b
paboThI
HEMOTEeHITNATbHEI
X CHUJI C
N3MEHEHHEM
MEXaHUYEeCKOM
SHEPTUU CUCTEMBI
Ten. 3aKOoH
COXpaHEHUS
MEXaHUYEeCKOMU
SHEpPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
4502

bubmuoreka [JOK
https://m.edsoo.ru/ff0c
461a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c
478c¢

19

JlaGoparopHas
pabota
«Hccnenosanue
CBSI3U pabOTHI
CHUTBI C
HU3MEHEHHEM
MEXAHUYECKON
SHEpruu Tena Ha
puMepe
pacTshKeHus




PE3UHOBOTO
KIyTay

20

21

22

23

24

25

KonTposbnas
pabota mo Teme
«Kunemaruka.
JnHamuka.
3aKOHBI
COXpaHEHUS B
MEXaHHUKE»

OcHoBHBIC
MOJIOKECHUS
MOJIEKYJISIPHO-
KHHETHYCCKOM
TEOPUH.
bpoyHoBckoe
JIBHIKCHHE.

Huddysus

Xapakrep
JIBYOKCHUS U
B3aHMOJICHCTBHS
YaCTHI] BEIICCTRA.
Moaenu cTpoeHus
ra3oB, >KHUJKOCTEH
U TBEPJIBIX TEIl

Macca monexya.
KommuectBo
BEIIIECTRA.
IlocTostHHAs
ABoraapo

TemoBoe
paBHOBECHE.
Temneparypa u e€
U3MEpPEHHE.
[ITxana
TeMIieparyp
ILlenbcus

Wneanbueiii ras B
MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
4b74

bubmuorexa [JOK
https://m.edsoo.ru/ff0c
4dc2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
4fde

26

AOcomoTHas
TeMIiepaTypa Kak
Mepa cpeiHen
KUHETHYECKOM
SHEPTHH
JBHKCHUS
MOJIEKYIIL.
YpaBHeHue
Menneneena-
Kunaneitpona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c
511e

27

3akoH JlanbTOHAa.
T"azoBEIE 3aKOHEI

[S—

28

Jlaboparopnast




pabora
«Hccnenosanue
3aBUCHMOCTU
MEXITY
rnapameTpamu
COCTOSIHUS
pa3pexEHHOTO
rasa»

H3onporieccel B
UaeaabHOM rase u

bubmuorexa [JOK

29 https://m.edsoo.ru/ff0c
ux rpaduyueckoe
570¢e
MIPEJICTABICHHE
BuyTpenuss
JHEpPTruUs
TePMOIMHAMHUYEC
KOH CHCTEMBI U
CIoCO0KI eé
W3MCHCHHUSI. bu6mmoreka [IOK
30 KommmuectBo https://m.edsoo.ru/ff0c
TEIUIOTHI 1 5952
pabora.
BryTtpeHnHss
SHEPTHs
OJIHOATOMHOT'O
WaeanbHOro rasa
Biitsl bubmuorexa [JOK
31 TGHIJ['IOHG A https://m.edsoo.ru/ff0c
e 5¢36
VY enpHas
TEIUIOEMKOCTD
someotsa. BuGmoTexa 110K
32 https://m.edsoo.ru/ff0c
TeIUJIOTHI IPU
5¢36
TerIoneperaye.
AnnabaTHBIN
porecc
ielﬁsliif;f;m u bubnmoreka [JOK
33 pMoa https://m.edsoo.ru/ff0c
€ro MpUMEHEHHUE K
Sefc
M30Ipoleccam =
Heob6patumocts
MPOIIECCOB B bubnmoreka [JOK
34 npupoae. Bropoit https://m.edsoo.ru/ff0c
3aKOH 6230
TEPMOTUHAMUKH
HGI’H“C‘;';EE « KT Bu6miorexa [[OK
35 fl . https://m.edsoo.ru/ff0c
TEIUIOBOU
600a
MallHBI —
36 [ukn KapHo u ero

KT

37

DKOJIOTUYECKUE




poOIIeMbI

TEIIOPHEPTETHKH
O06o06marommit
YPOK bubmmoreka [JOK
38 «MonekynspHas https://m.edsoo.ru/ff0c
¢usnka. OCHOBBI 6938
TEPMOTUHAMHUKI
KontposbHas
pabora 1o Teme bubnuorexa [JOK
39 «MonexynsipHas https://m.edsoo.ru/ff0c
¢usuka. OCHOBBI 6a50
TEPMOIMHAMIKI)
MapooGpasosarnie BuGmorexa 110K
40 Vcnaperue u https://m.edsoo.ru/ff0c
63b6
KUIICHUE
AOcomoTHAs U
OTHOCHUTEJIbHAS bu6mmoreka [IOK
41 BIIAKHOCTh https://m.edsoo.ru/ff0c
BO3/TyXa. 64d8
HacwlImeHHslii map
TsEpnoe Teno.
Kpucramnmueckue
1 amopQHBbIE Tea.
AHI/?OTPOHIM bubnuorexa [IOK
42 CBOUCTB https://m.edsoo.ru/ff0c
KPHUCTAIJIOB.
6510
Kungkue
KPHUCTAJLIBL.
CoBpeMeHHbIE
MaTepuabl
[InaBnenue u
;{;Iiiifilmauﬂﬂ. bubmmorexa [JOK
43 TerIoTa https://m.edsoo.ru/ff0c
6708
TIJIABJICHUS.
CyO6numarus
VYpaBHeHue bubnuorexa [JOK
44 TEIIOBOTO https://m.edsoo.ru/ff0c
Oamanca 6820
DIeKTpu3anus
g?émpnqecxnﬁ bubmuorexa [JOK
45 https://m.edsoo.ru/ff0c
3apsa. JBa Buna
6bcc
ANMEKTPUICCKUX
3apsIoB
[IpoBonHUKH,
FHDIICKTDUKH 1 bubnuoreka [IOK
46 TOJYTIPOBOHICH. https://m.edsoo.ru/ff0c
3akoH
6bec
COXPaHEHUS

SJICKTPHUYICCKOIO




3apsaa

47

48

BzaumopeiictBue
3aps0B. 3aKOH
Kyiona.
Toueunsri
BJIEKTPUYECKHUI
3apsi
Hanpsiox€nnocTth
3JIEKTPUYECKOTO
noss. [IpuHimn
CyNepro3UIINu
AIEKTPUUYECKUX
nonei. JInaun
HaNpsHKEHHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c
6ced

bubmuorexa [JOK
https://m.edsoo.ru/ff0c
6df2

49

50

Pabora cui
3JIEKTPOCTATHYECK
OI'0 IOJIA.
IloTrenmumanin.
Pa3znocth
MMOTSHIINAJIOB

IIpoBogHUKH U
JIMAJIEKTPUKH B
3JIEKTPOCTATHYECK
OM TIOJIC.
JusnekTpudeckas
MIPOHUIIAEMOCTh

bubmuorexa [JOK
https://m.edsoo.ru/ff0c
6100

bubmuorexa [JOK
https://m.edsoo.ru/ff0c
7018

51

DNEeKTPOEMKOCTb.
Konpaencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
7126

52

53

DNeKTPOEMKOCTh
IJIOCKOTO
KOHJIEHCATOPA.
OHeprus
3apsHKEHHOTO
KOHJIeHCaTopa

JlaGoparopHas
pabota
"U3mepenue
3JIEKTPOEMKOCTH
KoHAeHcaropa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
72c0

54

[TpunIMn
JICVUCTBUS U
MIPUMEHEHHE
KOH/JIEHCATOPOB,
KOIUPOBAJIHLHOTO
amnmapara,
CTPYHHOTO
MIpUHTEpA.
DIIEKTpOCTaTUYEC
Kasi 3aluTa.
3a3zemiieHue
ANEKTPONPUOOPOB




55

DNEeKTPUYECKUI
TOK, YCJIOBHS €T0
CYILIECTBOBAHUSI.
IlocTOSIHHEBIN TOK.
Cuna Toka.
Hanpsoxenue.
CornpoTuBieHue.
3axod Oma st
y4acTKa Lenu

56

57

58

ITocnenoBarensHO
€, mapajuiesIbHOE,
CMEILIaHHOE
COCJINHEHHE
MIPOBOTHUKOB.
JlaGopaTopHas
pabora
«3yuenne
CMELIaHHOTO
COEIUHEHUS
PE3UCTOPOBY

Pabota n
MOIIIHOCTb
AIEKTPUIECKOTO
TOKA. 3aKOH
Jxoyns-Jlenna
3axon Oma mis
MMOJTHOH
(3aMKHYTOM)
BJIEKTPUYECKON
uenu. Kopotkoe
3aMbIKaHHE.
JIaGoparopHas
paborta
«M3mepenne D/1C
HCTOYHHMKA TOKA U
€ro BHYTPEHHETO
COIPOTHBIICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0c
7410

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
7838

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c
Tae0

59

60

DJIEKTpOHHAA
IIPOBOJAMMOCTh
TBEPABIX
METAJIJIOB.
3aBUCUMOCTh
COIIPOTHUBIICHUS
METaJJIOB OT
TEMIIEPATYPBI.
CBepXIpoBOIUMO
CTb

DNeKTpUYECKUil
TOK B BaKyyMe.
CsaoiicTBa
AJIEKTPOHHBIX
My4YKOB




[TonynpoBoaHUKH
, UX cOOCTBEHHAs
U IpUMECHas

bu6mmoreka [IOK
61 HpOBLOHHMOCTI" 1 https://m.edsoo.ru/ff0c
CaoiicTBa p—n-
84ae
nepexoja.
[TonynpoBoaHUKO
BbI€ TTPHUOOPHI
DIIEKTPUUYECKU I
TOK B pacTBOpax H
paciuiaBax bubmuorexa [JOK
62 AJIEKTPOJIUTOB. 1 https://m.edsoo.ru/ff0c
DNEKTPOJIUTHYECK 82ba
ast IUCCOTINAIIHS.
DnekTponus
DneKTpUUECKU
TOK B razax.
CamocTosiTenbHBI bubnuorexa [JOK
63 nu 1 https://m.edsoo.ru/ff0c
HECaMOCTOSITEIbLH 84ae
bIN pa3ps.
Monnus. [Tnazma
DNEeKTpUYECKUE
MPUOOPHI U
YCTPOUCTBA B HX bubnuorexa [JOK
64 IIPaKTUYECKOE 1 https://m.edsoo.ru/ff0c
MIPUMCHCHHE. 86fc
[IpaBuna TeXHUKU
0€30MacHOCTH
Obobmarompi bubmuorexa [JOK
65 YPOK 1 https://m.edsoo.ru/ff0c
«INEKTPOIUHAMHU
88be
Ka»
KoHnTponbHas
pabora 1o Teme
Onextpocrariia, BuGmoTexa L1OK
66 . 1 https://m.edsoo.ru/ff0c
ANEKTPUYECKUI
8a8a
ToK. Toku B
Pa3IUYHBIX
cpenax»
PezepBHblii ypok.
KoHntponbHas bubnnorexka [JOK
67 pabota mo Teme 1 https://m.edsoo.ru/ff0c
"DnexkTpoauHaMu 8c56
ka"
I())?cfg;;iil};gm bubnmoreka [JOK
68 1 https://m.edsoo.ru/ff0c
ypok 1o temam 10 8f6c
KJlacca
OBIIEE 63

KOJIMYECTBO




YACOB I10
ITPOTPAMME

11 KJIACC

Ne
n/
n

Tema ypoka

IlocTossHHEIE
MarHuTHl B UX
B3aHMMOJICHCTBHE.
MarsuTHoOeE IT10JI€.
Bekrop
MarHUTHOM
UHAYKUUU. JIuaumn
MarHUTHOM
WHyKIHUU

KoaudecTBO 4acoB

Bcer KonTpoabh
0 ble padoThI

IMpakTnuec
KHe padoThl

Jara
H3yYeH
usi

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
9778

MarauTHoOe I10JIe
MIPOBOJTHHUKA C
TOKOM. OTIBIT
Opcrena.
BsaumoneiicTBue
MTPOBOTHUKOB C
TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
98fe

JIaGoparopHas
pabota
«3yuenne
MarHUTHOTO TIOJIS
KaTyILKHU C
TOKOM»

JeiicTBue
MarHUTHOTO TIOJIS
Ha TIPOBOJIHUK C
Tokom. Crita
Awmmepa.
JlaGoparopHas
pabota
«Hccnenosanue
JIeVCTBUSA
ITOCTOSTHHOTO
MarHuTa Ha paMKy
C TOKOM»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c
98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
9ac0

[erictBue
MarHUTHOTO TOJIS
Ha JBIDKYIIYIOCS
3apSKEHHYIO
gactuny. Cuna
Jlopenma. Pa6ota
cuibl JIopeHna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c
9df4

DneKTpoMarHiuTHa
sl UHIAYKIIMSL.
[Torok BekTOpa




MarauTHOMN
uaaykuuu. IC
HHIyKIHUH. 3aKOH
3JIEKTPOMArHUTHO
W UHAYKUUH
®dapazes
JlaGopaTopHas
paborta
«Hccnenosanue
SIBJICHHS
3JIEKTPOMArHUTHO
Y HHIYKLUW)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
als0

NHAYKTUBHOCTS.
SIBnenne
CaMOUHIYKIUH.
2J1C
CaMOUHIYKIUH.
OHeprus
MarHUTHOI'O MOJIS
KaTYIIKH C TOKOM.
DJIEKTPOMAarHuTH
oe I1oJIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
a600

10

11

Texauueckue
YCTPOMCTBA U UX
[IPUMEHEHHUE:
IIOCTOSIHHBIE
MarHmThl,
AJIEKTPOMAarHuTHl,
AJEKTPOABUTATEND
, YCKOPUTENH
AJIEMEHTapHBIX
YacTHIL,
MHIYKIIMOHHAs
neyb

Oo6o0maromuit
ypok «MarHutHoe
ToJIE.
DJIEKTpOMarHuTHa
sl UHAYKLIUSI

KonTponbHas
pabora 1o Teme
«MarnutHoe
ToJe.
DneKTpoOMarHuTHa
ST MHTYKITHSI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
ab&2

bubmuorexa [JOK
https://m.edsoo.ru/ff0c
ad58

12

CB0OOIHBIE
MEXaHUYECKHE
KoJIe0aHusl.
l"apmonunueckue
KoJieOaHwUsI.
YpaBHeHue
TapMOHHYECKHX

bubmuorexa [JOK
https://m.edsoo.ru/ff0c
af06




KoJeOaHuH.
[IpeBpaiienue
SHEPTUU

13

JlaGopaTopHnas
paborta
«HccnenoBanue
3aBHCUMOCTH
MepPHOIa MaJTbIX
KoJieOaHu# Tpy3a
Ha HATH OT JITUHBI
HUTH U MacChI
rpy3a»

14

KonebarenpHbIi
KOHTYP.
CB00OOIHBIE
AJIEKTPOMATrHUTHBI
€ KoJieOaHus B
HAIeaIbHOM
Koyie0aTeIbHOM
KOHTYpeE.
AHanorust Mexuy
MEXaHUYECKUMHU U
3JICKTPOMArHUTHBI
MU K0JeOaHusIMU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c
b&20

15

dopmyna
TomcoHa. 3akoH
COXpaHEHUs
SHEPTUU B
HJIeaIbHOM
Kose0aTeIbHOM
KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
b9c4

16

17

[Ipencrasnenue o
3aTyXarolux
KOJICOAHMSX.
Brinyxnennsie
MEXaHHYECKUE
KoJe0aHusl.
Pe3onanc.
BrinyxneHnbie
AJIEKTPOMArHUTHBI
€ KoJieOaHus

IIepeMeHHBIN TOK.
CunycounganbHbIN
MepEMEHHBII TOK.
MomHocTb
MEPEMEHHOT0
TOKA.
AMIUIUTYHOE U
JIEACTBYIOIIIEE
3HAUCHUE CHIIBI
TOKa U
HanpsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
bb&6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c
bd34




18

19

20

Tpauchopmarop.
[IpousBoacTso,
nepeaayda u
notpebieHue
3JIEKTPUYECKON
SHEPrUu

YcerpoiictBo u
MPaAKTUYECKOE
IIPUMEHEHHE
AIEKTPUUYECKOTO
3BOHKA,
reHeparopa
IIEPEMEHHOI0
TOKa, JIMHUK
3JeKTpoIepeaad

OKOJIOTUYECKHE
PHUCKH TTpU
MIPOU3BOJICTBE
AJICKTPOIHEPTUH.
Kynerypa
HCIIOIL30BaHUs
3JIEKTPOIHEPTUH B
OBCEIHEBHOMU
JKU3HHA

bubmuoreka [JOK

https://m.edsoo.ru/ff0c

c324

21

22

23

Mexannyeckue
BOJIHBI, YCJIOBUS
pacrnpocTpaHeHHUsl.
Ilepuon.
CxkopocTb
pacnpocTpaHeHus
U JJIMHA BOJIHBI.
ITonepeunsie u
MIPOJOJIbHBIE
BOJIHBI

3Byk. CKOpoCTh
3ByKa. ' pOoMKOCTh
3ByKa. Beicora
ToHa. TemOp
3ByKa
ONEeKTPOMarHuTH
bI€ BOJIHBI, UX
CBONMCTBA U
ckopocts. [llkana
AJIEKTPOMarHUTHBI
X BOJIH

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c

cas4

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c

ccOc

bubmuorexa [JOK

https://m.edsoo.ru/ff0c

cfe

24

[TpuHIUIIBL
PaINOCBSI3H U
TEJIECBUICHHS.
PazButune cpencrts
CBSI3H.
Pagnomokanus

25

KonTposbHas

bu6mmorekxa [JOK




pabora
«Konebauus u
BOJIHBD)

https://m.edsoo.ru/ff0c
c618

26

[IpssMmonuneHoe
pacnpocTpaHeHHe
CBETa B
OJTHOPOTHOM
cpene. Toueunslid
HCTOYHUK CBETA.
Jlyu cBera

bubmuoreka [JOK
https://m.edsoo.ru/ff0c
d350

27

OTtpaxeHue cBera.
3aKoHBI
OTpakeHUs CBETA.
ITocTpoenue
HM300pakeHUH B
IJIOCKOM 3€pKajie

bubmuorexa [JOK
https://m.edsoo.ru/ff0c
d4e0

28

29

[Ipenominenue
ceera. [lomHoe
BHYTpPEHHEE
OTpa’KEHUE.
[IpenenbubIi yron
IIOJIHOTO
BHYTPEHHETO
OTpaKECHHUSI

JlaGopaTopHas
paborta
«3mepenue
ToKa3aTens
MPEeOMIICHUS
CTEKJIa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
d71t6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c
d67a

30

JInH3EbIL.
ITocTpoenue
M300pakeHH B
nuH3e. Gopmyia
TOHKOM JIMH3BI.
YBenuueHue
JIMH3bI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
ddle

31

JlaGopaTopHas
paborta
«HccnenoBanue
CBOMCTB
M300paKeHHi B
JIMH3aX)

32

Jucnepcus cera.
C0XKHBIN COCTaB
OeJoro ceera.
IiBer.
JlaGoparopHas
paborta
«Hao0mronenune
JUCTIEPCUU CBETA»

33

WnTepdepenius

bubmuorexa [JOK




CBeTa. https://m.edsoo.ru/ff0c
HAndpaximst ed22
CBETa.
JudpakuronHas
peméTKa
Honepeurocts bu6mmoreka [IOK
34 1?:;2;;2;3;2& https://m.edsoo.ru/ff0cf
cBeTa Qe
Onruueckue
MPUOOPHI U
35 YCTPOUCTBA U
YCIIOBUS UX
0€e301acHOTO
[IPUMEHECHHS
I'pauu1s
MIPUMEHUMOCTH
HTACCHHECCROU bubmuorexa [JOK
36 ﬁiﬁiﬁﬁgﬁl https://m.edsoo.ru/ff0cf
CIIELIMAIBHOMN 862
TEOpUHU
OTHOCHUTEIbHOCTH
OTHOCHTEIBHOCTH
ooBpeNciocr BuGnmotexa [OK
37 BpeMeH 1 https://m.edsoo.ru/ff0cf
COKpaIICHHE adl
JUTHHBI
OHeprus u
UMITYJTBC
PENATUBUCTCKOMN bubnuoreka [IOK
38 yacTuIel. CBA3b https://m.edsoo.ru/ffOcf
MAacChlI C DJHEprueu c68
Y UMITYJIECOM.
DHeprust MOKos
KoHntponbhas
pabota «OnTukKa.
OCHOBBI bu6mmorexa [IOK
39 CHeIHaTbHOM https://m.edsoo.ru/ff0cf
TEeopuun 610
OTHOCHUTEILHOCTH
»
DOTOHBI.
®opmymna [Lnanka. BH6H‘HOTeKa LOK
40 SHeprus u https://m.edsoo.ru/ff0cf
UMIyJIbC (HOTOHA el6
OTtkpbITHE U
HUCCIIEIOBAHUE bu6mmoreka [IOK
41 doroaddexra. https://m.edsoo.ru/ffOcf
Omngwiter A. T fc4

CrosneroBa




42

43

44

3aKOoHBI
dhoTorddekra.
YpaBHeHue
OUHIITENHA 11g
dotorddekra.
«Kpacnas
TpaHUIa»
dhoTodrddekra

JlaBieHue cBeTa.
Omnwitel 11. H.
JlebGenena.
XHUMHUYECKOE
JIIEHCTBUE CBETA

TexHuueckue
YCTPOMCTBA U
MIPAKTUIECKOE
MIPUMEHEHHE:
(hOTOAJIEMEHT,
(dhoTomaTyuK,
COJTHEYHAS
Oarapes,
CBETOJINO]T

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
015e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d
04a6

45

Pemenne 3amaq
110 TeME
«OIEeMEHTBI
KBaHTOBOM
OTIITHKH)

bubmuorexa [JOK
https://m.edsoo.ru/ff0d
0302

46

Monens aToMa
Tomcona. OnbIThI
Pezepdopna no
paccesHUIO O~
YaCTHII.
[Inanerapnas
MOJIEJIb aTOMa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
091a

47

IToctynater bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
Oafa

48

N3nyyenue u
MIOTJIOIEHUE
¢$boTOHOB IIpU
Iepexo/ie aToMa ¢
OJIHOTO YPOBHS
SHEPIUM Ha
apyroui. Buasl
CIEKTPOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0d
Oafa

49

BomHOBEIE
CBOMCTBA YaCTHII.
BoumHEl e
bpoins.
KopnyckynspHo-
BOJIHOBOM
JTyaJn3M.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d
Oca8




CooHTaHHOE U
BBIHY)KJICHHOE
U3ITy9eHUe

50

51

OTtkpbiTHE
PaMOaKTUBHOCTH
. OnbITHI
Pezepdopna no
OTIpEeJICIICHUIO
cocraBa
PaIMOaKTUBHOTO
U3ITy4eHUus

CgoiicTBa anbpda-,
Oera-, raMMma-
W3ITyYCHUSI.
Bnusaue
PaMOAKTUBHOCTH
Ha JKHBBIC
OpPTraHHU3MBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
0fd2

52

OTtkpbiTHE
MPOTOHA U
HEWUTpOHA.
N3ortombl. Anbda-
pacna.
DIEKTPOHHBIN U
MO3UTPOHHBIN
Oera-pacmaj.
l'amMmma-n3nydeHue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d
1162

53

DHeprus CBs3u
HYKJIOHOB B si/Ip€.
SAnepHbie
peaxkuuu.
SnepHsrit
peaxTop.
[IpoGnemsl,
MIEPCIIEKTUBBI,
9KOJIOTHYECKHE
aCIEKTHI SAEPHOI
SHEPreTHKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
1356

54

DneMeHTapHbIe
YaCTHUIIBL.
OTtkpbITHE
MO3UTPOHA.
MeTtoas!
HaOIIOICHUS U
perucTpanuu
3J€MEHTaPHBIX
yactul. Kpyrislii
CTOJ
«DyHAaMEHTAJIbH
BIC
B3aUMO/CHCTBHA.
Ennncrso
¢busnueckoi

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d
0e38




KapTUHBI MUPa»

55

56

57

Bupg 3B€3mH0TI0
HeoOa. Co3Be3aus,
SIpKUE 3BE3/1bl,
IUTAHETHI, X
BUJIMMOE
JIBHIKEHHE.
ConHeuyHas
cucTeMa

Comnnne.
Conneunas
aKTUBHOCTb.
Hcrtounux
sHepruu CoJHia
" 3BE3]T

3BE3 B, UX
OCHOBHEIC
XapaKTEPUCTHKH.
3BE3bI II1aBHOMU
IOCJIEOBATENIHLHO
cTu. BHyTpenHee
CTPOEHUE 3BE3]I.
CoBpeMeHHbIE
MPEACTABICHUS O
MIPOUCXOKIACHUN
H DBOIIOIUN
CoHIa u 3BE31

58

59

Mnuneunsiii [yt
— Hama
I'amakTuka.
Ilonoxenue u
JIBIDKCHHE
Counnuia B
I'amakTuke.
TI'anakTukwu.
UYépHble ObIpEI B
sIIpax rajJjakTUK

Bcenennas.
Paz0eranune
rajaktuk. Teopus
Bbomemoro
B3pbIBA.
PenmnkToBoe
W3JIyYCHHE.
MeraranakTuka

60

61

Hepemennsie
poOIeMbI
aCTPOHOMHUU

KoHnTponbHas
paborta
«NeMEHTHI
aCTPOHOMHUU U




acTpOPUUKID)

62

O06o06marommit
ypok. Posib
¢buzuku u
aCTPOHOMUU B
SKOHOMHUYECKOIM,
TEXHOJIOTHYSCKOM
, COITMAJIbHOM 1
ITHYECKOM
chepax
JIEeITEIbHOCTU
YyeJIoBeKa

63

64

O06o0maromuii
ypok. Posib u
MecTO (GU3UKU U
aCTPOHOMUU B
COBPEMEHHOM
HAy4YHOM KapTUHE
MHpa
O060011aroIui
ypok. Posib
(buzndeckoi
TEOPUH B
hopmMupoBaHUHT
IIPEACTABICHUH O
¢buznyeckoi
KapTUHE MHpa

65

66

O6006maromuit
ypok. Mecto
¢buznueckoi
KapTUHBI MUpa B
o01eM psay
COBPEMEHHBIX
€CTECTBEHHOHAYyY
HBIX
MIPEACTABICHUH O
IIpUpoIE
PesepBHblii ypok.
MarnuTHO€ nozne.
OneKTpOMarHuTHa
ST MTHTYKITHST

67

68

PezepBHblii ypok.
Ontuka. OCHOBEI
CIIeLMaJIbHOM
TEOpUHU
OTHOCUTEIbHOCTH

PezepBHblii ypok.
KBanrtoBas
¢dusuka.
DJIEMEHTBI
aCTPOHOMUU U
acTpodu3uku

bu6mmorexa [IOK

https://m.edsoo.ru/ff0d

1784




OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. ®usuka, 10knacc: yuebHHK 11 0011€00pa30BaTEABHBIX OpraHu3anuii (0a30BbIi U yrITyOIEHHBIA
ypoBenb). B 3u. 'enpenmreitn JI.O. — 4 u3g., crep.- M.:Muemo3suna, 2019.

2. Owuswuka, 11knacc: yueOHUK 17151 001€00pa30BaTeIbHBIX OpraHu3aluii (6a30Bbli ¥ YTy OIEHHBIH
ypoBenb). B 2 u. I'engenmreitn JI.O. — 5-oe u3m., crep.- M.:Muemo3una, 2020.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET
1.buGimoreka I1OK https://m.edsoo.ru/7f41bf72

2. HOK fKmacc

3. lHTepakTUBHBIC J1a00OpaTOPHBIC PabOTHI.
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