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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOTO YpPOBHS Ha YpPOBHE CpEAHETO OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXEHHUM M TpeOOBaHUU K pe3ylbTaTam
OCBOCHHMsI OCHOBHOHM 00pa3oBaTeiIbHOM MporpamMMsbl, npeactaBieHHbIXx B OI'OC
COQO, a Takxke ¢ yuéroM enepaibHOM paboyell NporpamMMmbl BOCIUTAHUS U
KOHIIENINK TpenofaBaHus ydeOHoro npeamera «Dusmuka» B 00pa3zoBaTENbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yrommnx OCHOBHBIE
oOpa3oBareibHbIE MPOTPAMMBI.

Conepxanue mporpaMMmbl MO (U3MKE HAMpapieHO Ha (QOopMUpPOBaHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOyuarommxcs 10-11 kmaccoB mnpwu
oOyueHuu ux ¢u3rke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESTEIBHOCTHOTO
noaxoaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiMm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pPE3yIbTaTaM
oOyuyeHus, a TAaKKE YUYUTHIBAET HEOOXOAMMOCTh peaU3allMd MEXIPEAMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAy4YHbIMU Yy4e€OHbIMU mHpeaMeramMu. B Hel
ONPENENSIOTCA OCHOBHBIE LIENIM M3y4YeHUs (PU3UKH HA YPOBHE CPEJHEro OOILIEro
o0Opa3oBaHus, TUIAHUPYEMbBIE PE3yJIbTaThl OCBOEHUS Kypca (PM3HKHU: JIMYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[IporpamMma 1o (pr3MKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHHS Kypca (PU3UKU HAa Oa30BOM YpPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI 10 r0jIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera «Pu3nka» o rogam o0yueHusl.

du3znka Kak Hayka o HauOosiee OOIIMX 3aKOHax MPUPOJbI, BBICTyHas B
KayecTBe Y4eOHOTO MpeAMeTa B IIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaroriem mupe. [IIkonbHbIN Kypc GU3UKU — CHCTEMOOOPa3yOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MTOCKOJIbKY (PU3HUECKHE 3aKOHBI
JieKaT B OCHOBE IIPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmosib3oBaHME UM AKTHUBHOE
OpUMEHEeHHE (U3MYECKUX 3HAHUM  OmpelessieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe >SHEpPreTuKH, TPaHCIOPTa, OCBOCHMUS
KOCMOCA, IMOJYYeHUS HOBBIX MAaTe€pHaloB C 3a/JIaHHBIMU CBOMCTBAMU M APYTHX.
N3yuyenue ¢Pu3MKu BHOCHUT OCHOBHOW BKJIaJ B (OPMHPOBAHUE ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa oOydaronuxcs, B (opMUpOBaHHE YMEHUN MPUMEHSThH
HAyYHBIA METO]I MO3HAHUS TPY BHITIOJIHEHUY UMHU YY€OHBIX UCCIIEIOBaHUH.

B ocHoBy kypca ¢usuku uisi YpOBHS cpeaHero oOmiero o0pa3oBaHHs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOCHHSI.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISCTCS JIOTHUECKH
3aBEPILEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B CcOOTBETCTBUUM ¢ HEW MaTepuan Kypca (QU3UKH
oObeUMHEH BOKPYr (Qu3nueckux Teopud. Beaymum B Kypce sBiseTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanmzanus mpeamnosiaraeT HCMHOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (HU3NYECKON HAyKH, OCMBICICHHE CBS3U PAa3BUTHUSA
bu3MKkn ¢ pa3BUTHEM O0OmecTBa, a TakkKe C MHUPOBO33PEHUYCCKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoesa npuxnaonoti uanpasnennocmu. Kypc (usukm mpeamosaraet
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHUUYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes sxonocuzayuu peamus3yeTcss TOCPEJICTBOM BBEJICHUS JJIEMEHTOB
COJICpKaHMs, TOCBSIIEHHBIX JKOJIOTUYECKUM TpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKM W TEXHOJIOTHH, a Takxke O00CYXKIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOJIB30BAHUS U IKOJIOTHYECKOM 0€30MMacHOCTH.

CrepHEBBIMU 3JIEMEHTaMU Kypca (PU3MKH Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu (hopMHUpOBaHUE MPEICTABICHUN O
CTPYKTYpE€ MOCTPOCHUS (PU3UUECKOU TeOpUuu, poju (HyHIAaAMEHTAIBHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX TMPEJACTABJICHUSX O TMPUPOJE, TpaHUIlaX
NPUMEHUMOCTH TEOPHH, ISl OMUCAHUS E€CTECTBEHHO-HAYYHBIX SIBJICHUU W
IIPOIIECCOB).

CucTeMHO-IeSITeTbHOCTHBIN TOAXO0/ B Kypce (PU3MKH peamu3yeTcsi MpexKiie
BCEro 3a CYET OpPraHM3allMM SKCIEPUMEHTALHOU JEATEeTbHOCTH O0YyYarommnXxcsl.
Jnst  Ga3oBoro ypoBHA Kypca (U3UKH — OTO HCMOJb30BAHUE CHUCTEMBI
(GpOHTANIBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U JIaOOpaTOPHBIX padoT,
KOTOpBIE B IIporpaMme mno (pusnke oObeAMHEHBI B OOIIMH CIUCOK YUCHHYSCKHUX
MpaKTUYECKUX paboT. BrljeneHne B yka3aHHOM TiepeuHe JTabOpaTOPHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE U OIEHKH, OCYIIECTBISICTCS  YYaCTHUKAMU
o0pa3oBaTEILHOIO TMpollecca MCXOM U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera ¢Qusmku. Ilpu sToM  oOecrieuynBaceTCs  OBIIAJCHUC
OOYYarOIIMMHUCS YMEHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPEHHS, HCCICIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYMH K TIOCTAHOBKY OIBITOB TIO TIPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

Bosnbiioe BHUMaHHME yAENSIETCS PEIICHUI0 PAaCUETHBIX W KAaYECTBEHHBIX
3amad. [Ipu 3TOM a1 pacdy€THBIX 3a7a4 MPHOPUTETOM SBIISIFOTCS 3a7a4Ml C SIBHO
3aJlaHHOMN (HU3UUECKON MOJIENBIO, TIO3BOJISIFOIINE IPUMEHSITh U3YYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO pasleia Kypca, TaKk U WHTETPUPYS 3HAHHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OoOBsICHEHHE TpOoTeKaHUs (U3MYECKUX SBJICHUA W TPOLIECCOB B OKPY’KaIOIIEH
KU3HHU, TpeOyromue BbIOOpa (PU3MYECKON MOJENH JUIsl CUTyalluu MPaKTHKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpedoBanusiMu PI'OC COO k MarepuasbHO-
TEXHMYECKOMY OO€CIeYeHHI0 Y4eOHOro mpolecca 0a30BbI YypOBEHb Kypca
(bU3MKK Ha ypOBHE CpeTHEro o0IIero o0pa3oBaHusl JOHKEH U3y4aThCsl B YCIOBUSX
MpeIMETHOr0 KaOuHeTa (M3MKUA WIM B YCIOBUAX HHTETPUPOBAHHOrO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOro Hukia. B kabuHere (QU3UMKU TOIKHO OBITH
HE0OXoaMMOe J1abopaTOpHOE OOOpYAOBAaHWE ISl BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (pU3MKe YUCHUUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPAIIMOHHOE
obopyaoBaHue.

JleMOHCTpallMoHHOEe  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMMe 1Mo (U3HKE KIIOYEBBIX JEMOHCTpAIUil MAJis
UCCIICIOBAaHMSI M3yYaeMbIX  SBJICHHMA H  TPOIECCOB, OMIHUPUYECKHX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIabopartopHoe 00OpyAOBaHUE [UIsI YUYEHHYECKHMX MPAKTUYECKUX pPaldoT
dopMupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX OOydamomuxcsi. TeMaTH4ecKue KOMILIEKThI
7a00paTOPHOTO OOOPY/IOBaHUS JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUU aHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TaKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpHUil.

OCHOBHBIMU LIEJIAIMH U3YYeHUSI GU3BHKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOBaHHE HUHTEpeca M CTPEMJICHUS OOYyYarolIMXCi K HAyYHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTYalIbHBIX U TBOPUYECKUX
CITOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENILCKOIO OTHOIIECHHUS K OKPYKAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa HW3YyYeHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

o (opMmupoBaHHE YMEHUUH OOBICHATH SIBJIEHUS C HCIOJIb30BAaHHEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBaHue mpeaCTaBICHUNA O pONM (PUBUKHU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTkeHHe ATUX Lele 00ecTeuynBaeTcsl pelieHHeM CISAYIONINX 3a1ad B

npoiiecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:



e TMpHOOpEeTEeHHWE  CUCTEMBl  3HAHUK 00  o0mWMX  (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUNW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUUW B TNPUPOAEC U JUISl TNPUHATUA
MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

e OCBOEHME CIOCOOOB pEIIECHUs pPa3IUYHbIX 3aJad C SBHO 3aJaHHOU
bu3nueckoil MoOJeNblo, 3aJad, MOJPa3yMEBAIOIIMX CAMOCTOSTEIIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TOHWMaHHWE (UBUYECKUX OCHOB WM TIPUHITUIIOB JEUCTBHS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIIMSHMS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMHU CAMOCTOSITEILHOIO IUIAHUPOBAHUS W TPOBEACHUS
(bu3MYeCKUX SKCIEPUMEHTOB, aHalIN3a W HMHTEpIpeTanuu uHbOopMaIuy,
OIpEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMI Jisl pa3BUTHSl YMEHUN NMPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenune ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpPEIHEro OOIIETro
oOpazoBanus orBoautcsa 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 knmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipepyaraempiii B mporpamMme Mo (U3MKE NEpPeuYeHb Ja0OpaTOPHBIX U
MPaKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb [€JaeT BBIOOP
mpoBeneHusl J1abOpaToOpHBIX pabOT M OMBITOB € YYETOM HWHAMBUAYATBHBIX
0COOEHHOCTEM 00yUarOIUXCSl.



COAEPXKXAHUE OBYYEHUSA
10 KITACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOI'O MIO3HAHMS

®usuka — Hayka O npupoxae. HaydHble METOABI MO3HAHUSA OKPYKAIOILIETO
mupa. Ponbp dSKcriepuMeHTa W TEOPUM B IPOLECCE MO3HAHUS IPHUPOIBL.
OKCIIEpUMEHT B (PU3HKE.

MonenupoBanue ¢(u3MYECKUX SBICHUM M mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponb u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAyYHOW KapTHUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele U 1UQPOBbIE H3MEPUTENbHbIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHUE. OTHOCHUTEIBHOCTh MEXAHHMYECKOTO JBHXKCHUSI.
Cucrema orcué€ra. Tpaekropus.

[Tepemenienue, CKOpPOCTh (CpemHssl CKOPOCTb, MTHOBEHHasl CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOM TOUKH, UX MPOCKIMH HA OCH CUCTEMbl KOOPJUHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOJMHEHOe nBmkeHue. [ 'paduxu
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPE€HHUS, MNyTH U TepeMEIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobOosHOE MafieHue. Y CKOpeHue CBOOOHOTO MaICHHUS.

KpuBonmuueitnoe  aBwkeHue. J[BMKEHME  MATEpUAIbHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOW IO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIUHEHHAS
ckopocTh. [leprnoa u yactora obpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHudeckre YCTPOMCTBA U TMPAKTUUECKOE IPHMEHEHHE: CIIHUJIOMETD,
JIBI>KCHUE CHAPSJIOB, IIEMTHBIE U PEMEHHBIE TIepeIadn.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUYETA, UIUTIOCTPAIMS KHHEMATUUYECKUX XapaKTEPUCTHUK
JIBHDKCHUSL.

[IpeobpazoBanue IBMKEHUM C UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B Pa3pEKEHHOM MMPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OPOIIEHHOTO TOJ| yIJOM K TOPWU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue ckopocTH pu ABUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

N3ydenne HEPAaBHOMEPHOTO ABUKECHHS C LIEJIbIO OMNPEIEIICHHS] MTHOBEHHOMN
CKOPOCTH.

HUccnegoBanne COOTHOLICHUST MEXAY ITyTAMH, MPOWUJICHHBIMUA TEIOM 3a
MOCIICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydenne NBUKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue nBMKeHUs Teaa, OpOLUIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipynuun  otHocutenbHOCTH  ['ammnes.  IlepBbii  3akoH  HeroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cuil. Bropoi 3akoH HeroToHa
JUUI. MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectd. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckoJibxxeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJBXEHUs U cuia TpeHus nokosi. KosduuueHT tpenus.
Cuna conpOTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpanaTesibHOE IBIXKEHHE a0COIIOTHO TBEPAOTO TeA.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamleHus. Ilmedo cuibl. YcimoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE TPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepLUMH.

CpaBHeHUE Macc B3aUMOACHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenne cu.

CrnoxxeHue cHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JIehOpMalluu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U MMAJICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

YcnoBus paBHOBECHUs TBEPIOTO Tela. Buibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue nBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.



Uccnenoanne 3aBUCUMOCTH CUJI YNPYTOCTH, BOZHUKAIOUIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMarHi.

UccnegoBanne yciaoBHl pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpallCHUSI.

Tema 3. 3axkonsl coxpanenus 6 mexaHuke

NmMmnynbec MartepualibHOM TOYKHM (Te€na), CUCTEMbl MaTepUATbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPaHEHUsS HMIYJIbCa.
PeakTruBHOE IBUXEHUE.

Pa6Gora cuibl. MOIITHOCTH CHJIBL.

Kunernueckass sHeprus MarepuaibHO TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[TorenuuanbHas SHEPrHUsl. [ToTreHunanbHas SHEPTHUs yIpyro
nepopmupoBaHHoi  mipykuHbl.  [loTeHnManbHass  3HEprust Tejla  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[loTenmuanbHple W HENOTEHIMAIbHble  cuibl.  CBsi3b  paboOTHI
HEMOTECHIMAIBHBIX CHUJI C H3MEHEHUEM MEXAHUYECKOM HSHEPIHMH CUCTEMbI TEIl.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHHUs UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa moTeHIMATBHON SHEPTUN B KHHETHYECKYIO U OOpATHO.

Vyenuueckuii osxcnepumenm, 1abopamopmsie pabomul

N3yuenne abCoOMOTHO HEYNPYTroro yaapa C MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

Uccnenosanue cBsizu pabOThl CHIIBI C U3BMEHEHUEM MEXaHMYECKON SHEpruu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoJgiekyJisipHasi pu3znka ¥ TepMOIMHAMHUKA

Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUYECKOT MeopUun

OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO-KUHETUUECKOW TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBIKCHUS W
B3aUMOJECUCTBUS YaCTULl BemlecTBa. MoOJEnu CTPOEHHsS Ta30B, JKUAKOCTEN U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenscus.



Mopens  upeanbHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpUH HUACAIbHOrO raza. AOCOIIOTHAs TeMIlepaTrypa Kak Mepa
CpellHe KWHETUYECKOM SHEpPruM TEeIUIOBOro ABMXKEHUs vactull rasza. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kianeiipona.
3akoH [lansToHa. M30mpouecchl B MACaNbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBiIeHHE M30IMPOILIECCOB: H30TEPMa, H30X0pa,
n3obapa.

Texnuueckue yCTpoOHCTBa M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbIThI, MOKA3bIBAIOUINE JWCKPETHOE CTPOEHHE BellecTBa, (poTorpaduu
MOJIEKYJT OPTaHUYECKUX COECIUHEHUN.

OnbiTel 0 AUGGY3UN KUAKOCTEH U Ta30B.

Mojiens OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita ITepHa.

OnbIThI, JIOKa3bIBAOIIUE CyILIECTBOBaHUE MEXMOJIEKYJIIPHOTO
B3aNMO/ICHICTBHSL.

Mopaenb, WUTIOCTpUpYIOIIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCYa.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UICAIBHOTO rasa,
U30IPOLIECCHI.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

OmnpeneneHrne mMacchl BO3[lyXa B KJIAaCCHOW KOMHAT€ Ha OCHOBE HM3MEPEHHIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccenenoBanue 3aBUCHMOCTH MEXY TapaMETPAMH COCTOSIHUS Pa3peEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMmoanHamMuueckass cucTeMa. BHYTpEHHSsI SHEPrus TEPMOAUHAMUYECKON
CUCTEMBI U cIoco0bI €€ n3MeHeHus. KonruecTBo TemnoTel U padoTta. BHyTpeHHss
JHEPrus  OAHOATOMHOIO  HMACAJIBHOrO  rasza. Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIy4eHHUE. Y IeNbHAS TEIJIOEMKOCTh BEIIECTBA.
KonuvecTBO TEMIOTHI pH TEILIONEepeaye.

[lonsitue 00 aauabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccam. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmomuHamuku. HeoOpaTumocTh MPOIECCOB B MPHUPOJIE.

TerutoBple  MammHbl.  [IpyHOMOBI  JEWCTBHS — TEIJIOBBIX — MAILMH.
[IpeoOpazoBanusi »HEpPrUM B TEIUNIOBBIX MamuHax. KospduuueHT mnosie3Horo
nerictBusl TeruioBod mamuHbl. [{ukn KapHo um ero ko3pduuMEeHT M0JIe3HOTO
JeHcTBUS. DKOJIOTUYECKUE TPOOIEMbI TEIIOIHEPTETHKHY.



TexHudeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEeHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOr0 BO3/yXa, HarpeBaHue sgupa B
JATYHHOU TpyOKe IMMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

N3MeHeHne BHYTpEeHHEN HEpruu (TeMIlepaTyphl) Teja Mpy TeIionepeaaye.

OnpiT 1o aauabaTHOMY pACIHIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CTOpPaHusi, p€aKTUBHOTO
JIBUTATETISI.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3Mmepenue yaenbHOM TEI0EMKOCTH.

Tema 3. Azpezammusle cocmoanusn eewiecmea. Dazoevle nepexoonl

[Tapoo6pazoBanue u koHjaeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u aMopHbie Teaa. AHU3OTPOIHUs CBOMCTB
kpuctaiuioB. JKuakue kpuctaiibl. CoBpemMeHHble MaTepuanbl. [LnaBieHue wu
KpUcTayuM3aius. Y aefibHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUE TEMIOBOro OanaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOTYUYECHUSI COBPEMEHHBIX MaTEpUaIoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu noHM>XKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBanus U IIIaBJIEHUS KPUCTAUIMYECKOTO BEIECTRA.

JleMOHCTpalust KpUCTaIOB.

Vyenuueckuii osxcnepumenm, nabopamopmvie pabomol

N3mepeHne 0THOCUTENBHOM BIaKHOCTH BO3AYXa.

Pa3znen 4. DiexkTpoauHaMuKa
Tema 1. Inekmpocmamuka
OneKkTpu3anus Tel. OJEeKTpUYecKuil 3apsia. JlBa BuAa 3IEKTPUUECKUX
3apsiioB. [IpOBOJMHMKHM, TUAJIEKTPUKU W TOJYNMPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUUYECKOTO 3apsiia.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHsblil 3ieKTpuuecKuil 3aps.
Onektpuueckoe mone. Hanpsk€HHOCTh  AnekTpuueckoro mnois. [IpuHuun



CYNEPHO3ULIUNA DIEKTPUYECKUX Ioner. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
TOJIS.

Pabora cun  anektpocratmyeckoro  mons. [lorennman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOOHUMKM W JUANEKTPUKU B DIJIEKTPOCTATHYECKOM IIOJE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnexktpoémkocTh. KoHaeHcatop. DNeKTpOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCATOopa.

TexHuyeckne yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIJIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasl 3allliTa, 3a3eMJICHHE DJIEKTPONpPHUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNmapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ IPUHIIUI IEUCTBUS IIEKTPOMETPA.

B3auMoelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEIl.

IIpOBOJHUKH B 3JIEKTPOCTATUYECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3alIUTA.

JIMDAEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOUIaax
IJIACTHH, PACCTOSHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHIAEHCATOpPA.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 3n1ekmpuueckuit mox. Toku é paznuunvix cpeoax

ONEKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS 3JEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuna Toka. [IoCTOSTHHBIN TOK.

Hanpsixkenune. 3akon Oma 115 ydacTka 1EMnu.

DIIEKTPUYECKOE CONPOTUBJICHUE. YIENBHOE CONPOTHUBIICHHE BELIECTBA.
IlocnenoBarenpHOE, MAPAITIENBHOE, CMEIIAHHOE COSANHEHNE ITPOBOJIHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUXKYILAs CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.
3akoH Oma Jy1st MOJHOM (3aMKHYTOM) 3JIeKTpruyeckol 1ienu. KopoTkoe 3aMbIkaHHe.

ONEeKTpOHHAss  MPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBJIEHUS] METAJLIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUYEeCKUid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKN. CobcTBeHHast 17§ MIPUMECHAs ITPOBOJIMMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYeCKHidi TOK B pacTBOpax MW  paciulaBaXx  AJIEKTPOJUTOB.
DNEKTPOIUTHYECKAs IUCCOLMAUA. DIEKTPOIIH3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSITENbHBIM
pa3psaa. Momuus. [Inazma.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTaT, HCTOYHUKU TOKA, JJIEKTPOHArpeBaTelbHbIE MPHUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, ralbBaHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAPSHKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMelaHHOe COEIMHEHNE POBOIHUKOB.

[Ipsmoe wm3MepeHue dSIeKTpoABMKymedn cwibl. KopoTkoe 3ambikaHne
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBUCHUMOCTh CONPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psii v IpOBOJIUMOCTb BO3AyXa.

OnHOCTOPOHHSS TPOBOAUMOCTD JUOJA.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3ydeHne cMemanHoro COeIMHEHUs PE3UCTOPOB.

N3MepeHne 3eKTpOABUKYIIECH CUJIbI UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

Habnronenue snektposnusa.

MesknpeaMeTHbIE CBSI3U

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kiacce oCylIecTBIsSE€TCS C
Y4ETOM COJEPXKATEIBHBIX MEXIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OMONOTHN, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nousimusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAy4YHOI'O
MO3HAHUS: SIBJICHWE, Hay4yHBIM (akT, rumore3a, Qusnueckas BeJIWYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUMW, JIMHEWHAss (QyHKIMS,
napabona, runepbosna, ux rpa¢uku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEIJI000MEH >KMBBIX OPTraHW3MOB (BUIBI TEIUIONEPEaauH, TEIJIOBOE PABHOBECHUE),
AIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIAPHAs Macca, TEIUJIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEU U



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
raJlbBaHUKA.

l'eocpaghus: BIaxXHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABMXKEHUN C HCIOJIb30BAHUEM MEXAaHU3MOB,
y4€T TpPEHUSA B TEXHUKE, NOALIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPaHEHMs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JPYTrHE), JBUTATEIb BHYTPEHHEIO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIOB, B TOM YHCIIE HAHOMAaTEpUalIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3allliTa, 3a3€MIIEHUE 3JIEKTpOnpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpPEBaTEIbHbIE puOOpHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. DiekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomMacHUMHAA UHOYKUUA

[ToctostHHble  MarHuThl.  B3anmoaelcTBME  MOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marmuTHOM wuHAYKOuMH. [IpuHIMD cynepno3uuun
MAarHATHBIX NOJIeW. JIMHMM MarHUTHOM MHAYKUMU. KapTWHAa JWHWKA MarHuTHOU
VHYKIUWH O0JISI TOCTOSIHHBIX MAarHUTOB.

MarHutHoe TI0JI€ TMPOBOJHMKA C TOKOM. KapTuHa JNMHUN WHIYKUHAH
MAarHUTHOI'O IOJS JUIMHHOTO MPSIMOrO ITPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOIO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre NpOBOIHUKOB €
TOKOM.

Cuna Amnepa, e€ MOJlyJib U HallpaBJICHHE.

Cuna Jlopenua, €€ MOIyJIb U HaIlpaByieHUE. [[BUKEHUE 3apSKEHHON YACTUIIBI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBiieHME DNEKTPOMArHUTHOM MHAYKIUU. [loTOK BEKkTOpa MarHUTHOU
WHIYKIUU. ODJIEKTPOJBIXKYILAs CUla WHAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOW
nHaykuuu dapanes.

BuxpeBoe anexktpuueckoe Imosie. OJEKTPOIABWXKYINAs CUJa HHAYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM IOJIE.

IIpasuo Jlenua.

NupaykTuBHOCTH. SIBIEHME CAMOMHIYKIMU. OJIEKTPOABIKYILAS — CHJIA
CaMOWHIYKIIU Y.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckue yCTpoHMCTBA W NPAKTHYECKOE NPUMEHEHHE: ITOCTOSHHBIC
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOIABUraTENb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTULl, UHIYKIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKIJIOHEHHUE TEKTPOHHOIO ITyYKa MATHUTHBIM ITOJIEM.

JIuHMM UHYKIIUY MarHUTHOTO TMOJIS.

B3anmoneiicTBrue AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cviibl JIOpeHIa Ha HOHBI AIEKTPOJIUTA.

SBNeHNE SIEKTPOMArHUTHOW UHIAYKIUU.

IIpaBuino Jlenna.

3aBUCUMOCTh 3JIEKTPOJBHXKYIIEH CUJIbl MHIYKIUU OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKa.

SIBrIeHME CaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopisie pabomol

N3ydeHne MaraHuTHOTO MOJISI KATYIIKU C TOKOM.

HccnenoBanue neicTBUS MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Pa3nen 5. Koste6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 3neKmpomazHuUmHbvle KO1e0anus

KonebarensHast  cucrtema. (CBoOOHBIE  MEXaHUYECKHE  KOJIEOaHMS.
["apmonunyeckue kosnebanus. [lepuon, vacrtora, amrummryga u ($aza KoieOaHUU.
[IpykVHHBIN MasATHUK. MareMaTu4eCKUi MasATHUK. YPaBHEHHE TApMOHUYECKUX
koJiebanuid. [IpeBpaiiienre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOoHTYp. CBOOOAHBIE SJEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHWYECKUMU U
AJIEKTPOMArHUTHBIMU KoJiebanusimu. dopmyna TomcoHna. 3akoH coxXpaHEHUs
SHEPIr'UM B UJI€aTLHOM KOJie0aTeIbHOM KOHTYpE.

[Ipencrapienue o 3aryxaromux KojeOaHusX. BoIHYKIEeHHbIE MEXaHUUECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

Ilepemennpiii  TOK. CUHYCOMAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIPsKEHUSI.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NOTpeOICHUE DIECKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU TMPU MPOU3BOJACTBE 3JIEKTpodHEepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHudeckre yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnegoBanue mapamMeTpoB KoJieOaTeNbHOUW cHCTEMbl (IIPY>KUHHBIA WM
MaTeMaTHYECKUI MasSTHUK).



HaGnronenue 3aTyxarommx KoJaeOaHmii.

HccnenoBanne CBOMCTB BRIHYKJICHHBIX KOJICOAHUIA.

Hab6nronenue pesonanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUS] OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHaHc mnpu MOCHENOBATEILHOM COEAMHEHUH PE3UCTOpa, KATYLIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens JIUHUY JIEKTPOINEPENAYN.

Vuenuueckuii axcnepumenm, nabopamopuvie pabomoi

HccnegoBanue 3aBUCMMOCTH NEPHOJA MaJbIX KOJIEOAHUM Ipy3a HA HUTU OT
JTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanne NEPEMEHHOr0 TOKa B LENH W3 MOCJIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbI

MexaHnueckue BOJHBI, ycClOBUs pacnpocTtpaneHusi. llepuoa. CkopocThb
pacrpocTpaHeHus | JUIMHA BOJIHBL. [lomepeuHble W MPOJOJIbHBIE BOJIHBI.
HNuTepdepenHius u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. Ckopocth 3Byka. I'poMkocth 3Byka. Bricora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3TYyYECHUS 3JEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BoinHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MpeJIOMIICHUE, MOoJsipu3anus, Tudpaxkuus,
unrepdepenius. CKoOpocTh JIEKTPOMATHUTHBIX BOJIH.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIBI paIuOCBSI3U U TENEBUACHUS. Pagnonokaiusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckre yCTpPOMCTBA M TMPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JIUArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-nieys.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromieecs Teo Kak HCTOYHUK 3BYKa.

HaGnronenue otpakeHus: U IpeTOMIICHHUS] MEXaHHYECKUX BOJTH.

Hab6nronenue uarepdepeniinu u nudpakimy MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYIOW U
4acTOTOM KoJeOaHUM.



HccnenoBanue  CBOWCTB — AJEKTPOMArHUTHBIX ~ BOJIH:  OTPa)KEHUE,
npesioMJIeHUE, MoJsspu3anus, udpakuus, UHTephepeHIIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. lIpsMonuHelHOE pacnpoCcTpaHEHUE CBETa B
ogHopoaHOU cpene. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OTpakeHUs cBetTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenominenue cBeta. 3aKOHBI MPEJIOMIICHUS cBeTa. AOCOIOTHBIN MTOKa3aTellb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbli yroia MNOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CiioxHbIiA cocTaB Oenoro cseta. L{Ber.

CoOuparomie u pacceuBaromiue JuH3bl. ToHkas JnmH3a. DokycHoe
pacCTOsIHME W ONTHYECKash Cujla TOHKOM JuH3bl. IlocTpoeHue nzoOpaxeHUil B
COOMpAOIIMX U pacceuBaroluX JHH3aX. PopMysia TOHKON JIMH3BI. YBEJIUYEHUE,
JlaBaeMo¢€ JIMH30M.

IIpenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. HMutepdepenuus cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaOMOIEHHS MAaKCUMyMOB M MHUHMMYMOB B HHTEpQEpPEHIIMOHHOU
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuust ceta. [udpakumonHas pemérka. YciaoBUE HaONIOAEHUS
IJIABHBIX ~MAakKCHMyMOB TP IaJ€HUM MOHOXPOMAaTHYECKOIO0 CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuueckue yCTpONCTBa M MPAKTHYECKOE INPHUMEHEHHME: OYKH, JIyNa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MUKpPOCKON, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONIMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE M IPEIOMIICHHE CBETA.
OnTuyeckre NpuOOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojenb CBeTOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKoOIa, TEJIECKOIA.

Habmronenue narepdepeHimm cpera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cpeTa.

[Tony4yeHue crnekTpa ¢ HOMOUIBIO TPU3MBI.

[Tony4yenue cnekTpa ¢ HOMOUIBI0 AUGPAKIUOHHON PEIIETKU.

HaGnronenue nossipusaiiuu cBeTa.

Vuenuueckuii axcnepumenm, nabopamopusie pabomol



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
UccnenoBanue CBOMCTB M300pakeHU B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIeIIHAIbHOM TEOPUU OTHOCUTEIBHOCTH
['panuiibl  NPUMEHUMOCTH  KJIACCHYECKOM  MEXaHUKH. [Toctynatsl
CIICIIMAJIbHOM TEOPUHU OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, IIPUHIIMI OTHOCUTEIIBHOCTH DUHIIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTMHBI.
DHEprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChI ¢ aHeereﬁ U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ YaCTHUIBI. 9HCpFHH
ITOKO4I.

Pa3nen 7. KBanroBasi puzuka

Tema 1. Dnemenmol K6AHMOBOI ONMUKU

®otonbl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPrus
U UMITyJbC (POTOHA.

OtkpeiTre u uccnenoBanue orordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dorordpdekra. YpaBuenue ODiHIITENHHA A1 Porodddekra. «KpacHas rpaHunar
dboTtorddekra.

JlaBnenue ceera. OnbiThl [1. H. JIeGenena.

XHAMHUYECKOE JIEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U TNMPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT103(h(heKT Ha yCTAHOBKE C HMHKOBOW MIACTHHOM.

Uccnenosanue 3akoHOB BHeMIHETO (oTOdhDEKTa.

Ceeroguo.

Conneunast 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pe3epdopaa mo paccessHUIO o -4acCTHIL.
[Inanerapnas mozens aroma. Iloctynatel bopa. M3nydeHwe w mornoumieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPrUU Ha Jpyro. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBbIE cBolicTBa yactull. BonHel ne bpoia. KopmnyckynspHo-BoJIHOBOM
JTyaTnu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTy4YEHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu
Mopnens onbita Pesepdopna.
Ornpenenenue AJIMHBI BOJHBI J1a3epa.
Hab6nronenue nuHeRvaTsix CIIEKTPOB U3TYUYEHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol
Habmoienne nuHeiuaToro crnexTpa.
Tema 3. AmomHnoe a0po
DKCIEPUMEHTHI, JOKAa3bIBAIOIINE CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma 1o ompeneneHuro  cocTaBa
paavoakTuBHOrO u3nyuyeHuss. CpoiictBa anbda-, OeTa-, ramMma-U3JIy4EHUS.
BiusHue pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHE NpoTOHAa U HelTpoHa. HykiionHas mopens sanpa IeizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.
Anbda-pacnaa. ONEKTPOHHBIH M MO3UTPOHHBIA Oera-pacmnan. [amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jledekt Maccsl sapa.
Anepnsie peakuuu. Jlenenue u CUHTES SIEP.
Anepnswiii peaktop. TepmosiaepHsiii cuHTe3. [IpobOieMbl U MEPCHIEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKTHI AIEPHOU SHEPTETHUKHU.
OnemeHTapHble YacTHIbl. OTKPBITHE TIO3UTPOHA.
MeTtoabl HAOIIOAEHUS M PETUCTPALIUU HJIEMEHTAPHBIX YaCTHII.
@dyH1laMeHTalIbHbIE B3aUMOJEHCTBUA. EAMHCTBO (hU3nMuecKkoil KapTHHBI MUpA.
TexHHUecKue yCcTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: TI03UMETpP, KaMepa
Buinbcona, simepHbIil peaktop, aToMHasi 6omoa.
Jlemoncmpayuu
Cu€TurK MOHU3UPYIOIINX YaCTHULL.
Vuenuueckuii oxcnepumenm, nabopamopusvie pabomuwl
Uccnenoanue TpekoB yacTHil (10 roTOBbIM (oTorpadusim).

Pa3nes 8. DyieMeHTBI ACTPOHOMMH U ACTPOPUZMKHU

DTarnbl pa3BUTHSI aCTpOHOMUU. [TpuKinagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUM.

Bun 3Bé3anoro nHeba. CosBe3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHUJIUMOE
JIBMOKCHUE.

ConHeuHas cucTeMa.

Connne. ConHeuHas akTHMBHOCTh. Mcrounuk sHepruum CojHuia U 3BE3L.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. JlMarpamMma «CIIEKTpajbHbIM KJacc —
CBETHUMOCTB». 3BE3NIBI TJIABHOW ITOCJICIOBATEILHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBY» JUISI 3BE3J IJIAaBHOW NOCJIEN0OBATEIBLHOCTH. BHYTpEeHHEE CTpOEcHUE



3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUHM U 3Boatounu CosHIa U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxenue u nBuxenue CosiHIA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. YEpHBIE OBIPHI B AIpax
TaJIaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sma. Paz0eranue rajlakTuk.
Teopus bonblioro B3peiBa. PEMKTOBOE U3ITyUYECHHE.

MacmradHas cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

Habmoenust HeBOOPYXEHHBIM TJIa30M C MCIOJB30BAaHUEM KOMIBIOTEPHBIX
NPWIOKEHUHN JJI ONPeIeNICHUs MOJIO0KEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Ha6nronenus B reneckon JIynsl, minanet, Muegnoro [TyTu.

O0o0maroniee NOBTOPeHUE

Pony Qusuku u acTpoHOMHUM B SKOHOMHYECKOH, TEXHOJIOTMYECKOM,
COIIMAILHOM M 3TUYECKOU cepax AesaTebHOCTU YEIOBEKA, POJIb U MECTO (PUBHKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (PU3UIECKON TeOpuun
B (OpPMHUPOBAHMM TIPEACTABICHUM O (PU3NYECKON KapTUHE MHUpPA, MECTO
bu3nUecKoil KapTUHBI MUpPA B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesknpeaMeTHbIE CBS3U

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kiacce ocyuiecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEXIIPEAMETHBIX CBA3E€M C KypCaMH MAaTE€MaTHKHU,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3YYEHHEM METOIOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pumyeckas BEIUMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CHUCTEMBl YPAaBHEHUW, TPUTOHOMETPUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl U MX IPOEKIHMH HA OCU KOOPAMHAT, CIIOXKEHHUE BEKTOPOB,
MPOU3BOJHBIE D3JIEMEHTAPHBIX (PYHKIUH, MPU3HAKK MOAOOUS TPEYTrOJIbHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Buonocus: »nekrpuyeckue SBICHUS B JKUBOM MpUPOJE, KojeOaTelbHbIE
JBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS CTPYKTYypa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON PEIMIETKH, CHEKTPaIbHBIMI
aHaJm3.



l'eoepagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX PV,
dboToChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3eMJIIETPSICEHU M.

Texnonoeusi: NWHUW BJEKTpOIepenay, TEHEpaTop TMEePEeMEHHOTO TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS I€4Yb, pajap, paauoNpuEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJIOKOHHAs ONTHKA,
coJIHEeYHas barapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne ydeOHOTO TIpenmera «®Du3nWKa» Ha YPOBHE CpPEIHETO OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOKHO OOECTICUUTH JOCTHIKEHUE CIICIYIOTUX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTO TIpenMera «Du3nkay JOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMENH JHMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIHUX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOINECTBa, PACIIMPEHUE KXU3HEHHOTO
OTIBITA W OTIBITA JCSITEIIBHOCTH B IMPOIIECCE pPeaM3allii OCHOBHBIX HaIlpPaBJICHHM
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON TO3UITMN 00YJAIOIIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUUCKOTO OOIIECTBA;

MPUHATHE  TPAAUIMOHHBIX  OOIIEUYETOBEUECKUX  T'yMAHHCTUYECKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B MHTEPECAX I'PakJIaHCKOTO
oO0IIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIuy;

yYMEHHUE B3aMMOJICHCTBOBATH C COIIMAIBHBIMUA HHCTUTYTaMH B COOTBETCTBUU C
X QYHKITUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHOU ¥ BOJIOHTEPCKOM JIEATEITBHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN TrpaXKJaHCKOH HUJICHTUYHOCTH,
MaTPUOTU3MA;

IICHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIlMI0 W TPHHUMAaTh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIC B
JEATEIIbHOCTU YYEHOTO0;

OCO3HaHME JTUYHOTO BKJIa/Ia B TOCTPOSHUE YCTOMYUBOTO Oy TyIIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKITFOUAst SCTETUKY HAyYHOT'O TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKe;



5) Tpya0BOr0 BOCIMTAHUSL:

WHTEpPEC K pa3NuUHbIM cdepam NpodhecCHOHATBLHOW MeATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30oBaHUI0 U caMOOOpa30BaHHIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOTHYEeCKOT0 BOCTIUTAHNS

c(OpPMUPOBAHHOCTh DKOJIOTUYECKON KyJIbTYpbl, OCO3HAHHE TIJI00ATLHOTO
XapaKTepa SKOJOTUYECKUX MPOOIIeM;

IUTAHUPOBAHUE U OCYIIECTBICHUE IEUCTBUI B OKpYKaloLIe cpejie Ha OCHOBE
3HAHMS 1IeJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHue OmbiTa JEATETbHOCTH SKOJOTUYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

OCO3HAHHE LIEHHOCTH HAYYHOH JI€SITEIbHOCTH, TOTOBHOCTH B MPOLECCE
u3ydyeHus: (U3MKU  OCYIIECTBJISTH  MPOEKTHYHD U HCCIEI0BATEIIbCKYIO
NEeATEeTLHOCTh HHIUBUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS
ba3oBble JJornyeckune aelcTBUA:
CaMOCTOSITEIbHO  (popMylIMpoBaTh W aKTyaJU3HpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LEIU ACATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUHU HUX
JIOCTHKCHUS;
BBISIBIISATH  3aKOHOMEPHOCTH M MPOTHBOPEYHMS B  PACCMATPUBACMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarbiBaTh IJIAH pEIIeHUs MPoOJeMbl C YUYETOM aHAIM3a UMEIOIIUXCS
MaTepHUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBBI B JICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LI€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JESITEIbHOCTH;
KOOPJIMHUPOBAaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSIX  pEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPH PEIICHUH YKU3HEHHBIX IIPOOJIEM.
Ba3oBbIe ucciienoBaTe/ILCKHE 1eHCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIIOUEBBIMU MOHATUSAMHU U METOAAMHU
bu3nuecKoil HayKH;



BJIa/IETh HABbIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U IPOEKTHON NEATENbHOCTH
B 00JaCTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY IOUCKY
METOJIOB pelIeHUs 3a7ad (PU3MUECKOro COJEp)KaHWs, NPUMEHEHUIO pa3IUYHbIX
METOJI0B IO3HAHUS;

BJAJE€Th BHUJAMU JIEATEIBHOCTU 110 IOJIyYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJIATh [PUYMHHO-CIICCTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl I J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBAaTh IIOJIyYCHHBIE B XOJE PpEIICHHUs 3aJadd  Pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCThH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHbIE 3aJayd B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DU3UKU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HAHMS 1O (U3HKE B MPAKTHYECKYIO 00JIaCTh
XKU3HEJEATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB;

BBIJIBUTaTh HOBBIE UJIEH, pEIaraTh OPUTHHAIBHBIE IOAXOIbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pa6ora c undgopmanueii:

BJIQJICTh HABBIKAMHU MOJIyYEHHS] MHPOpMaLHUU (PUIUYECKOTO COJEPKAHUS W3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATh IIOWCK, aHAJIM3,
CUCTEMAaTH3alMI0 U HHTEPIPETAlNni0 MHPOPMAIMU pa3IMYHBIX BHUJIOB U (popm
IIPE/ICTaBIICHMSI,;

OLIEHMBATH IOCTOBEPHOCTH HH(POPMALINY;

UCIIOJIb30BaTh  CpEICTBAa HMH(POPMALUMOHHBIX M  KOMMYHHKalMOHHBIX
TE€XHOJOTMH B PEUICHUM KOIHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3al[MOHHBIX
3a1ad ¢ CcOoOMIOJIecHHeM TpeOOBaHUN JSPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TPaBOBBIX ©  JTHUYECKHX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOTO COAEpPKaHUA B Pa3IMYHBIX (opMarax c
y4€TOM Ha3zHAYeHUs1 UHPOPMALIUU U LEIEBON ayIUTOPHUH, BEIOUpAas ONTUMAIIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBHUS:
OCYUIECTBJIATH OOLIEHUE Ha YPOKaX (PU3UKHU U BO BHEYPOUHOH AESITENbHOCTH;
pacro3HaBaTb  NPEANOCHUIKM  KOH(MIMKTHBIX CUTyallMd W CMSr4arhb
KOH(DJTUKTHI,



Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHHs C HCHOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

IIOHMMATh M HUCIIOJIb30BAaTh NPEUMYIIECTBA KOMAHAHON M WHIAMBHIYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM C y4éTOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaXKJOT0 YJI€HA KOJUICKTHUBA,;

OPUHUMATh [EJIM  COBMECTHOW  JEATENBHOCTH, OpPraHU3OBBIBATH WU
KOOPJIMHUPOBATh ACHUCTBUA NO €€ JOCTHUKCHHIO: COCTaBJISTh IUIAH JIEWCTBHM,
pacmpenenartb pojiid ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXKJIOI'O yYaCTHHKAa KOMAaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTb HOBBIE IPOEKTHI, OLICHWBATh HJEH C TO3WLHMH HOBW3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBeEpPCAJIbHbIE Y4eOHbIE JeiicCTBUSA
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBISITh MMO3HABATENIbHYIO JIESITEIIbBHOCTh B OOJACTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSTENIbHO COCTABJIATh IJIAH PEHIEHUS PAcdYE€THBIX M KaueCTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHUS MPAKTHUECKOW padOoThl ¢ YUETOM MUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNOYTECHUM;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacMpsaTh paMKH y4eOHOTO TMpeJAMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;

JenaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 3a pElIeHHE;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO JPYAMIMH B 00JaCTH
(bU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa3oBaTEeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTEJJICKT:

JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBHI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIIQJICTh  HaBBIKAMHM  [IO3HABATENIbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JECUCTBUM M MBICIUTENBHBIX MPOILECCOB, HX pE3yJbTaTOB U
OCHOBaHMU;

UCIOJIb30BaTh MPUEMBI peIIeKCUU ISl OLICHKU CUTyallud, BbIOOpa BEPHOIO
peLIeHNs;



YMETh OIIEHWBATh PHUCKH W CBOECBPEMEHHO TMPUHUMATHh PEIIEHUS IO WX
CHIDKEHUIO;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHUX TPH aHAINU3E pe3yIbTaToOB
TESITEIILHOCTH,

PUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKU M JOCTOWHCTBA,

NPUHUMATh MOTHUBBI W apryMEHTHl JPYTUX TPU aHaIu3e pe3ylIbTaToB
TESITEIILHOCTH,

NpU3HABaTh CBOE MPaBO U MPABO IPYTUX Ha OIMIMOKH.

B mpomecce moCTHKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPAMMBI
no ¢u3MKe I YPOBHS CpPEAHEro oOIero ooOpa3oBaHHs Yy OOydYarolmuxcs
COBEPIICHCTBYETCS AIMOIIMOHATBHBIH WHTEIJICKT, IIPEITOJIar ar0 A
c(OPMHPOBAHHOCTb:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOIIMOHAIIEHOE
COCTOSIHUE, BUJIETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON Cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJEHHE, CIOCOOHOCTh aAaNTUPOBATHC K
AMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTUBAIIMH, BKIIOUYAIOIIEH CTPEMIICHUE K JOCTHXKEHUIO IS U
ycrexy, ONTHMHU3M, WHUIMATUBHOCTH, YMEHHUE [EWCTBOBATh HCXOJ1 U3 CBOMUX
BO3MOKHOCTEM;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBAaTh €r0 TP OCYIICCTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCThH BBHICTPAMBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIbTATHI

K konmy oOyuenus B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTHH, B TPAKTUYECKOM JESITECIbHOCTH JIFOJICH;

VYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3MYECKUX MOJIEIICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CUCTEMA OTCUYETA, AOCOIOTHO TBEPIOE TEIIO,
WJICAJbHBIN a3, MOJEIIM CTPOCHHUS T'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3ajaay;

pacno3HaBaTh (GU3MUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETUYECKOU TEOPUU CTPOCHHS BEIIECTBA U



ANEKTPOJIMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJMHEUMHOE
JBIDKEHUE, CBOOOJHOE TMAaJIeHHe Tell, JIB)KEHHE IO OKPYXHOCTH, HWHEpIIMS,
B3aumojelicTeie Ten, aAuddys3us, OPOYHOBCKOE JABUKEHHUE, CTPOCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHUE 00bEMa TeJ MPU HarpeBaHuU (OXJIaXKIEHUU), TEIII0BOE
PaBHOBECHE, WCHAPEHUE, KOHJICHCALMS, IUIABJICHUE, KPUCTAUIA3ALMS, KUIICHUE,
BJIAJKHOCTBH BO3/1yXa, MOBBIICHHUE JABJIICHUA T'a3a IIPU €r0 HArPEBAHUU B 3aKPHITOM
COCylle, CBSI3b MEXIYy MapamMeTpaMyd COCTOSHHS Ta3a B  HM30Ipolleccax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE NBWKECHHE, HCHOJNb3ysd (PU3NUECKHE BEIUYMUHBI:
KOOpAMHATA, IyTh, NEPEMEIIECHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHuia,
MMITYJIbC TE€JIa, KHHETUYECKAasl SHEPrus, NOTECHUHAIbHAS SHEPrUsl, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh; MpPU OMNUCAHUU TPABWIBHO TPAKTOBATH
(bU3NYECKUIT CMBICT HCIOJIB3YEMbIX BEJIWYUH, UX OOO3HAYECHUS U €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONIUE JIAHHYIO (DU3UYECKYIO0 BEIUYHHY C JIPYTUMU
BEJIMYMHAMU;

ONMCHIBATh HM3YUYEHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCIONB3yd (U3WUeCKUe BEJIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi DHEPrusl XaOTUUECKOr0 JIBMKECHUS MOJIEKYJI, CPEIHEKBAApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIIOTHl, BHYTPEHHSAS HHEprus, padoTa rasa,
KOO (PUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JIBUTATENs; MPH OMUCAHUU
NPaBWIbHO TPakTOBaTh (DU3WYECKUN CMBICT HCIHOJIB3YEMbIX BEIUYMH, UX
o0O3HaYeHUsT U CIUHUIBI, HAXOAUTh (QOPMYJbI, CBA3BIBAIOIIME JaHHYIO
(U3MUECKyIO BEJINYMHY C APYTUMH BEJIUUHHAM;

ONKMCHIBATh U3YUYCHHBIE AJIEKTPUUECKUE CBOMCTBA BEILIECTBA U JIEKTPUUYECKUE
sBJICHUSI (ITPOLIECCHI), UCTIONB3YST (PU3NUECKHE BEIWYMHBI: DJICKTPUUYECKUN 3apsij,
AIEKTPUYECKOE T10JIE, HANPSHKEHHOCTD I0JIA, TOTEHLMAJ, PA3HOCTh IMOTEHIUAJIOB;
NPy OMUCAHUM TMPABWIBHO TPAKTOBAaTh (DU3UUYECKUN CMBICIT HCHOJb3yEeMbIX
BEJIMUMH, UX OOO3HAYECHHUS W EJIUHHUIIBI, YKa3bIBaTh (DOPMYIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHAIM3UPOBaTh (PU3MUECKUE TPOIECCHl U SBICHUS, UCIONB3Ys (hU3ndecKkue
3aKOHBI W MPUHIUIBIL: 3aKOH BceMupHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHEHUS MEXAHWYECKOW OJHEPruu, 3aKOH COXPAHCHUsI HWMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, MPUHIUII PABHOMPABUS WHEPIUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHUYECKYK) TEOPHUI0 CTPOCHHS BELIECTBA, Ia30BbIE
3aKOHBI, CBSA3b CPEIHEN KUHETUYECKOU YHEPIUU TETUIOBOTO JIBMYKEHUS MOJIEKYJI C
abCOIOTHON TeMIepaTypol, MEepPBbIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3inyaTrh CIOBECHYIO
(GbOpMYyJIMPOBKY 3aKOHA, €ro MaTeMaTUYeCKOE BhIpAXXKEHUE W YCJIOBUS (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE NPUHLMIBI JEHCTBHS MAIlMH, OpUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI 10 HUCCICAOBAHUIO (PU3NYECKUX SIBICHUN U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX HU3MEPEHUU, MPU HTOM
dopmynupoBath mpoOieMy/3agady M TUIOTE3y y4eOHOro OKCIEPHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO OOOPYIOBaHHUSA, MPOBOJUTH OIBIT M
bopMyIMpOBATH BHIBO/IBI,

OCYUIIECTBJIATH MPSIMbIE U KOCBEHHBIEC U3MEPEHUS (PU3NYECKUX BEIUYMH, IPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO0 M3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MeXAy  (U3NYECKUMHU  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
¢bukcupoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH (PU3MUECKHX BEJIUYHUH B
BUJI€ TaOnMIl U rpauKOB, AeJaTh BBIBOABI IO PE3yJbTaTaM HCCIIEA0BAHNUS;

cobJroaaTh npaBuiaa 0€30MacHOTO TpyJa MPHU MPOBEICHUHN UCCIICIOBAHUN B
paMKax y4eOHOIro OJKCIIEpUMEHTa, Y4Ye€OHO-UCCIEI0BATEIbCKOW U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemath pacu€THble 3aJaud C $BHO 3aJaHHOM (PU3MUYECKON MOJEINbIo,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIe JUIsl €€ pelIeHMs, MPOBOJAUTH Pacu€Tbl M OIEHMBATh PEAJbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3MUECKOIN BEINUNHBI;

peniaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXIACHUI C OMOpPOd Ha H3YUYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTHU H
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh Opyu  pemieHud  Y4eOHBIX  337ady  COBPEMEHHbBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJISl IOMCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETALUN
U TIpEJICTaBIICHNs Y4eOHON U HAyYHO-TIOMYJISIPHON MH(OpMaIuu, MOTy4eHHON U3

pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOIy4aeMyr0 HH(OPMAIIHIO;

MPUBOANUTH MPUMEPHI BKJIaAa POCCUICKUX U 3apYOEkKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KH3HU
JUTsl o0ecrieyeHust 0€30MacHOCTH MpHU OOpAIlEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS U COOJIOJECHUS HOPM 3KOJOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTaTh B TpyHIe C BBIIOJHEHHEM pAa3jHYHBIX COLHMAJIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TIpyHIbl, PALMOHAIBHO pACIPENETATh OOS3aHHOCTH U
IUIAHUPOBATH JESITEIBHOCTh B HECTAHIAPTHBIX CUTYalUsAX, aJ€KBAaTHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMaTPUBAEMON IPOOJIEMBI.

K xonmy oOyuenuss B 11 Kiacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh y 00YYarOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTHH, B IPAKTUYECKON JEATENBHOCTH JIOJECH, LEJOCTHOCTh M €IUHCTBO
($u3NYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHHUS H3YyYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCUYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siapa MpH PElIeHUH (PU3NYECKUX
3aj1ad4;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBICHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAaHTOBOW (DPM3UKHU: AJNEKTPUUECKAs MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEUCTBUS TOKA, B3aAUMOJACHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasE HWHIYKUWsA, JEHCTBHE MAarHUTHOIO TIOJsA Ha
IPOBOJHUK C TOKOM M JBIXYILUNCS 3aps], 3JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpPOCTPAHEHUE CBETA, OTPAXKECHUE, IIPEIOMIICHHUE,
uHTEeppepeHus, audpakuuss U TNOJSpU3ALMs  CBETa, JUCHEPCHS CBETa,
dbotoanexTpudeckuii 3gdext (hoToddPdhexT), cBeTOBOE AaBlIeHNE, BOSHUKHOBEHUE
JMHEWYaTOro CIEKTpa aromMa BOJOPOJA, €CTECTBEHHAss M HCKYCCTBEHHasd
pPaZOaKTUBHOCTS;

OMKCHIBATh H3YUYEHHBIE CBOMCTBA BEIIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  Pa3jIMYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBJIEHUA (TIPOLECChI), MCHOJBb3Yd (PU3NYECKUE BETUUHHBL:
DIIEKTPUYECKUN 3apsll, CWJIA TOKA, JIEKTPUUYECKOE HAIPSHKEHUE, DIIEKTPUUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, JIEKTPOABIIKYIIAs cuia, paboTa TokKa,
WHIYKIHUS MarHUTHOrO Mojs, cwia Ammepa, cuna JlopeHna, MHIYKTUBHOCTH
KATYIIKH, JHEPrus HJIEKTPUYECKOTO M MArHUTHOTO MOJIEW, NEPUOJ M 4YacTOTa
KoieOaHull B KoJeOaTeNTbHOM KOHTYpe, 3apsl M Cujla TOKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX ~KOJEOaHUW, (POKYCHOE pACCTOSTHUE U
ONTUYECKasi CHUjla JIMH3bL, MPU OMUCAHUM MPABWIBHO TPAKTOBATH (U3UYECKUMN
CMBIC]I HCIOJBb3YEMBIX BEJIMYMH, WX OOO3HAYEHUsI W E€IUHULbI, YKa3bIBaTb
bopMysbl, CBSA3BIBAIOIIME JaHHYHO (U3MYECKYIO BEJIWYMHY C JIpYTUMU
BEJIMYNHAMU;

ONMUCHIBATh H3YYECHHBIE KBAHTOBBIE SBJIEHHUS M MPOLECCHI, HCIOIb3YS
¢du3znyecKkue BEIUYHMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMIYJILC (POTOHA, IEPUOJ TIOJTypaciaia, SHEPTHsl CBsI3U
aTOMHBIX SIIEP, MPU OIMUCAHUU TPABUIBHO TPAKTOBAaTh (PUIMYECKUNA CMBICT
UCIIOJIb3YEMbIX BEJMYMH, MX OOO3HAYEHUS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONIME JIaHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIMYUHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHATM3UPOBaTh (PU3MUECKHUE TPOIECCHl W SBJICHHSI, UCIIOIB3YS (HU3UICCKUE
3aKOHBI M MPUHIMIMBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U MapaJUIeIbHOTO
COCJIMHEHUS TPOBOJHUKOB, 3aKkoH Jlkoyns—JleHna, 3aKoH 3JIEKTPOMArHUTHON
WHIYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PacIpOCTPAaHEHUsI CBETa, 3aKOHbBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMIICHUS CBETa, ypaBHEHUE ODWHIITEeHHA I doTtorddekTa,
3aKOH COXpaHEHMs SHEPruH, 3aKOH COXPAHEHHUS HMITYJbCa, 3aKOH COXPAaHEHUs
AIIEKTPUYECKOTO 3apsija, 3aKOH COXpPaHEHHUS MacCOBOrO 4Hcia, mocTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHUE U YCJIOBHS (TpaHUIbI, 00JaCTH)
IPUMEHUMOCTH;

OTIpeIeNATh HAIpaBJICHUE BEKTOpA WHIYKIIMA MAarHUTHOTO ITOJIS TTPOBOTHUKA
C TOKOM, cuJibl AMIiepa u cuiibl JIopeHa;

CTPOUTh W OMNKCHIBATh H300paKEHHE, CO3/1aBaEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCICAOBAHUIO (PU3UYECKHUX SBJICHUU U
MIPOIIECCOB C HCITOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUMN: TPU ITOM
dbopmynupoBaTh MpodlieMy/3aadyy M THUIOTE3Y Y4YEOHOTO OSKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO O0O0pYy/IOBaHUS, MPOBOAWUTH OIBIT U
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJIATH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUMYHH, TIPH
ATOM BBIOMpaTh ONTHMAJIBHBIA CHOCOO W3MEPEHUS W HCIIOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKMX BEIIMYUH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH
pE3yNbTAaThl MOJTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEJIMYUH B BHJE TAOIUI U
rpaduKoB, AeIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHMUS;

cobJiroAaTh mpaBuia 0€30MacHOTO TPyJa NP MPOBEICHUHN UCCIICIOBAHUN B
paMKax yd4eOHOTrO OKCIIEpUMEHTa, Y4eOHO-HCCIIENOBATEILCKOW U IMPOCKTHOM
NESATETLHOCTH C HMCIOJIB30BaHUEM H3MEPUTEIBHBIX YCTPOWCTB U JIAOOPATOPHOTO
000pYy/IOBaHUS;

pemiath pacu€THbIE 3a7a4d C SBHO 3aJ]aHHOW (UBUYECKOW MOJIEIIbIO,
UCTIONB3YS (hU3MUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7aun
BBIOMPATh (DU3UYECKYIO MOJIETh, BBIACIATh (PU3MUECKHE BEIUYUHBI U (HOPMYIIBI,



HEOOXOJUMbIE NIl €€ peIlleHus, MPOBOIUTH PAcu€Thl M OLIEHHWBATH PEaTbHOCTH
HOJIy4YEHHOTI'0 3Hau€Hus (PU3MUECKON BEIINUUHBI;

peniaTh Ka4eCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKH HEPOTUBOPEUYHBYIO
LEMOYKY PACCYXIEHUN C ONMOpPOd HAa H3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(buznueckue SBICHUS,

UCIIOJIb30BaTh Opu  pemieHud  y4eOHBIX  33Jad  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJISl IOUCKA, CTPYKTYPUPOBAHNUS, UHTEPIIPETALUN
Y TIPEJICTaBJICHUS yueOHOW U HAyYHO-TIOMYJISIPHON HHPOPMAIIUH, TTOTyYeHHOHN U3

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATM3UPOBAThH MOTy4aeMyl0 HHPOPMAIIHIO;

OOBSICHATh NPHUHLUIBl JEMCTBUS MAallMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3iInyarh yCIOBUs UX O€30MACHOTO MCIIOJIb30BaHMSI B IIOBCEAHEBHOM

YKU3HU;

MPUBOANTH IPUMEPHI BKJIA/Ia POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIETO0 MHpa, B pa3BUTUE
TEXHUKH U TEXHOJIOTU;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOW KU3HU
Ul o0ecrieyeHus: 0€30MacHOCTH MpHU OOpAIEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 310POBbsSI U COOIOEHUS HOPM 3KOJOTUYECKOTO
IIOBEJICHUS B OKPYXKAIOILIEH Cpene;

paboTaTh B TpyNIe C BbBIIOJHEHUEM pa3IUYHbIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBATh padOTy TPYNIbl, PAalUOHAIBHO pACHPEAENATh OOS3aHHOCTU U
IUIAHUPOBATH JIESITENIBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJ€KBAaTHO OLEHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM JJIeKTPOHHBbIE (HU(pPOBHIE)
Ne n/n Kontpoabnbie | IlpakTtndeckue
NPOrpaMMbIl Bcero o0pa3oBaTejbHbIe pecypchl
padoTbI padoThbI
Paznen 1. ®U3UKA U METO/bI HAYYHOI'O TIO3HAHUSA
1.1 (DHUSHIA 1 METO/EI HAY{HOTO 2 https://m.eds00.r/AVIAWVNQO
MO3HAHUS
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edsoo.ru/SNO2MCWXU
2.2 JuHnamuka 7 https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHbBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edso0.ru/86NRCXHA7

Hroro no pazneny 18

Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOIMHAMUKA

31 OCHOBEI MOICKY ISPHO-KHHETH ECKOI 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOpUu
3.2 OCHOBBI TEPMOAVHAMUKA 10 1 https://m.edsoo.ru/HKEKL6RS9
A .
3.3 T PETETHBIC COUTONHILL Bettiecta 5 https://m.edsoo.ru/HSM355JCH
da3oBbIe EPEXOAbI
Hroro no pazneny 24

Pazgen 4. QJIEKTPOANHAMUKA

41 DJeKkTpocTaTuka 10 1 1 https://m.edsoo.ru/LSRP72QLI

4.2 IToCTOSHHBIN IIEKTPUYECKHI TOK. 12 1 1 https://m.edsoo.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Toku B pa3nuyHbIX cpeaax

Hroro no pazneny 22
PeszepBHOE Bpemst 2
OBLIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME




11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acos

JyIeKTPOHHBbIE (HU(pPOBHIE)

Ne ni/mn Konrpoabnsie | IIpakTuyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Paznen 1. QJIEKTPOJANHAMUKA
11 MarHuTioe mose. JieKTpoMarirHas 11 1 3 https://m.edso0.ru/Z2Q390NG8
WHTyKIIUS
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
M
2.1 CRAMIACCIHE H ATCKTPOMATHITHAE 9 1 https://m.eds00.ru/3TLNQKPG6
KoJie0aHus
M
2.2 PRAHMACCRUE M SNCKIPOMATHHTHYE 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHBI
2.3 Ontuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHON TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI crIeIIUAILHOM TEOPUH

3.1 4 1 https://m.edsoo.ru/AOUCOVDK2
OTHOCUTEIIEHOCTH
Wroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJeMeHThl KBAHTOBOM ONTHUKH 6 https://m.edsoo.ru/8WO0VAWQRS
4.2 Crpoenue aroma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE S71pO 5 https://m.eds00.ru/97MC9DZXQ
Hroro mo pazneny 15



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DIeMEHTHI aCTPOHOMHH U aCTPO(DU3UKH 7 https://m.edsoo.ru/3EOD6EKXI9
Hroro mo pazneny 7
Paznen 6. OBOBILIAIOUEE IOBTOPEHUE

6.1 Ob6o0maromee MOBTOpEeHHE 4 https://m.edsoo0.ru/O2JEGZCIM
Hroro no pazaeny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68

[TIPOT'PAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KouTtpoJbHbie
padoTbI

IMpakTHueckue
padoThbI

Jlara
U3y4eHust

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

®du3uka — HayKa O IPUPOJE.
Hay‘-IHI)IG METOAbI IIO3HAHUA
OKpPY’KaIoILEro MUpa

https://m.edsoo.ru/Y XGQSPM1P

Poab u mecTo pusuku B
(hopMUPOBAHUH COBPEMEHHOM
Hay4HOU KapTHUHBI MUpa, B
MPAKTUYECKOU NIeATETLHOCTH
JIFOJICH

https://m.edsoo.ru/SHSXWFFVO

MexaHuuecKoe JBUKEHUE.
OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBHIKCHHSI.
[Tepemerenue, CKOPOCTS,
yCKOpEHHe

https://m.edso0.ru/RSOAQV5ZX

PaBHOMEpHOE IPAMOIMHEIHOE
JIBUKCHHE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpEHHOE
MPSAMOJIMHENHOE IBUKCHUE

https://m.edsoo.ru/MDIDKJOUB

CBoOOIHOE MTajIcHHE. Y CKOPCHHE
CBOOOIHOTO MMaJCHUA

https://m.edsoo.ru/MXPLZ1X8J

KpuBonuneriHoe 1BUXEHUE.
JIBrKeHre MaTepruagbHOM TOUKU
10 OKPY>KHOCTH

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

[IpyHIMII OTHOCUTEIBHOCTH
lNanmnes. MaepuuansHble
cucreMsl orcuera. [IepBblii 3aKOH
Herorona

https://m.edsoo.ru/J6QY7N3WN

Macca tena. Cuna. [Ipuniun
cynepno3uiuu cuil. Bropoi
3aKkoH HproToHa mis
MaTepHUATLHOM TOYKH

https://m.edsoo.ru/BVTNWTAQH

10

Tpetuii 3akod HproToHa 115
MaTepHAIbHBIX TOUYEK

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMUPHOIO TATOTEHUSI.
Cuna tsoxecru. [lepas
KOCMUYECKasi CKOPOCTh

https://m.edsoo.ru/D13D593MU

12

Cuia ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RILVEFXEQD

13

Cuna tpenus. Koapduunent
TpeHus. Cuia conpoTUBIICHUS
IPU ABMKEHHUHU TeJla B KHUJIKOCTH
WIIN Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

IloctynarensHoe n
BpalllaTeIbHOE ABHKEHUE
a0COIIOTHO TBEPJIOTO TEJNA.
MowmeHT cuitbl. [1nedo cumsl.
VYcnoBus paBHOBECHS TBEPIAOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NMiynsc MaTeprabHOU TOYKH,
CUCTEMBI MATEPUAIbHBIX TOUEK.
Hmnynbe cuiibl. 3aK0H
COXpaHEHUs UMITYJIbCA.

https://m.edso0.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

PeaktuBHOEC JBHXXCHUC

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepHaIbHOM TOYKH. Teopema
00 U3MEHEHUU KUHETHYECKOMN
SHEPTrUuu

https://m.edsoo.ru/J1VV59L28B

17

IToTrenumanpHas SHEPTHUsL.
[loTeHunanpHas SHEPrUs yrpyro
neGopMHUPOBaHHON TPYKUHBIL.
IloTeHunanpHas dHeprus Tena
BOJIM3U MOBEPXHOCTU 3eMIIU

https://m.edsoo.ru/RNEXJWA4KF

18

IToTrennuanabHBIE U
HeIoTeHIMaIbHbIE CHIIBI. CBSI3b
PpabOThI HETTOTCHITMATBLHBIX CHIT C
H3MEHEHHEM MEeXaHMYSCKOM
SHEPTUH CUCTEMBI Tel. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEPIUU

https://m.edsoo.ru/DA3QVTOXQ

19

JlaGopatopHas pabota
«HccnenoBanue cBa3u pabOThI
CHJIBI C U3MEHEHUEM
MEXaHUYeCKOH YHepPTruu Tela Ha
IpUMeEpPEe PACTHKEHUS
PE3UHOBOTO JKI'yTa

https://m.edsoo.ru/\W1R4R88UG

20

KonrtponsHas paborta no teme
«Kunemaruka. JluHamuka.
3aKOHBI COXpaHEHUS] B
MEXaHHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIC HOJIOXKCHHS

https://m.edsoo.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

MOJIEKYJISIPHO-KMHETUYECKOMN
Teopuu. bBpoyHoBCKO€ IBUKEHUE.

Auddysus

22

Xapakrep ABMKEHUS U
B3aUMO/IEHCTBHSI YACTHIL
BelecTsa. Monenu cTpoeHust
ra30B, )KUAKOCTEH U TBEPABIX TeI

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyin. Konnuecto
Beulecta. [locTostHHas
ABoraapo

https://m.edsoo.ru/FL1IBAQD13

24

TennoBoe paBHOBECHE.
Temmieparypa u €€ U3MepeHue.
[IIxana remneparyp Llenscus

https://m.edsoo.ru/\WPNY6QA8Z

25

WUneanpuerii raz B MKT.
OcnoBHoe ypaBHeHrne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AGcomroTHas TeMIepaTypa Kak
Mepa CpelHEN KUHETUYECKOU
SHEPIrUHU JBUKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knanelipona

https://m.edsoo.ru/BXUDVDG2F

27

3axoH JlanbToHa. 'a30BbIC
3aKOHBI

https://m.edsoo.ru/Y3WB66I3A

28

JlaGopatopnas pabota
«HMccrnenoBanne 3aBUCUMOCTH
MEXTy TapaMeTpaMHu COCTOSTHUS
Pa3pe)eHHOTo ra3za

https://m.edso0.ru/35DBLKT96

29

N3omporieccsl B HeaTbHOM rase
U UX Tpaduueckoe

https://m.edso0.ru/0ZJ3KZNJ5



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

IpEACTABICHUC

30

Buytpenuss sHeprus
TEPMOAVMHAMUYECKON CUCTEMBI U
COCOOBI €€ N3MEHEHMUS.
KonnyecTBo TemioTs! U padboTa.
BHyTpeHHss 3HEprus
OJTHOATOMHOT'0 UJEAJIBHOTO ra3a

https://m.edso0.ru/9JQITVXI8

31

Bu bl TCILIoNICpEaAaun

https://m.edso0.ru/36JJ120W9

32

VY nenpHas TEmI0EMKOCTD
BemecTBa. KommuecTBo TENIOThH
MIpH TEIUIoNepeaaye.
AnabaTHBIN mpoiiecc

https://m.edsoo.ru/5K3Y4H86L

33

[IepBb1it 3aKOH TEPMOIUHAMUKHN
U €0 IPUMEHEHUE K
U30mporeccam

https://m.edsoo.ru/2HO06R3GAS8

34

Heob6paTumocTsb npoiieccos B
npupoze. Bropoii 3akoH
TEPMOJIMHAMUKHU

https://m.edso0.ru/S85LWDFT8

35

[Ipunnun nevicreus u KI1/]
TEIJIOBOM MAIlIMHEI

https://m.edsoo.ru/DLCDEAAUC

36

ukn Kapno u ero KII/|

https://m.edsoo.ru/4AXPSAQVTM

37

DKOJI0rH4ecKue mpoodaeMbl
TEIUIO3HEPTeTUKHI

https://m.edsoo.ru/P07ZMY MS8I

38

O60061maromuit ypok
«MonekynspHas (pu3mkKa.
OCHOBBI TEPMOAVMHAMUKH

https://m.edsoo.ru/9EKZ0DDWP

39

KonrtponbHas paborta no teme
«MonekynspHas Gpu3nKa.

https://m.edsoo.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

OCHOBEI TEPMOAUHAMUKI)

40

[TapooGpazoBanue u
KoHJieHcanusl. Micnapenue u
KUIEHHE

https://m.edsoo.ru/X480Q078EE

41

AOCOIIIOTHAs. U OTHOCUTEIBHAS
BIIQYKHOCTH BO3yXa.
Haceimennsiit nap

https://m.edsoo.ru/98HVAEBMM

42

TBépnoe teno. Kpucraimmueckue
1 aMopQHBIC Tella. AHH30TPOIIHS
CBOWCTB KpUCTaILIOB. Kujakue
kpuctaibl. CoBpeMEeHHbIE
MaTepHaIbl

https://m.edsoo.ru/JXFWLMZNK

43

[InaBnenue u KpUCTATUIU3ALMSL.
VY enpHas TEIOTA ILUIABJICHUS.
Cybmumarust

https://m.edso0.ru/OX117G6MR

44

ypaBHeHI/IC TEILIOBOro OajaHca

https://m.edsoo.ru/0lUXGN2I11

45

DneKTpUu3aIus Tedl.
Dnektpuueckuii 3apsa. /[Ba Buaa
BJIEKTPUYECKUX 3apsi0B

https://m.edso0.ru/QJ2S7WSBM

46

[TpoBOIHUKH, TUINEKTPUKHU U
MOJIYITPOBOJIHUKH. 3aKOH
COXPAHEHHUS NEKTPUYECKOTO
3apsia

https://m.edsoo.ru/F3YVPQUYH

47

B3aumogeiicTBue 3apsa0B. 3aKoH
Kynona. Toueunsrit
AIEKTPUYECKUN 3apsi]T

https://m.edsoo.ru/5U3BUOTHH

48

Hanpsk€HHOCTB 2JIEKTPUYECKOrO
noss. [IpuHImMn cynepno3uiuu

https://m.edsoo.ru/91IKAWD2V6



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

3JIEKTPUYECKHUX MMOJeh. JInHumn
HANPSHKEHHOCTH

49

Pa6oTa cun
3IEKTPOCTATHYCCKOTO TIOJIS.
Ilorenuuan. PazHocthb
ITOTEHIINAIOB

https://m.edsoo.ru/VOPD9ASLF

50

[IpoBOAHMKY U TUAIIEKTPUKHU B
3JIEKTPOCTATUYECKOM TOJIE.
Jdnexkrpudeckas
IIPOHULIAEMOCTh

https://m.edsoo.ru/12P2S3127

51

OnexTpoémkocTs. Konnencarop

https://m.edsoo.ru/B1UPRD52W

52

DNEeKTPOEMKOCTH INIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOr0 KOHJEHcaTopa

https://m.edsoo.ru/XPUKP82V8

53

JlaGopatopHnas pabora
"HM3MepeHne 31eKTPOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[TpunIIMNT NEWCTBUS U
PUMEHEHHE KOHICHCATOPOB,
KOITMPOBAJIFHOTO ariapara,
CTpYHHOTO IPUHTEPA.
DneKTpocTaTUIeCKas 3aluTa.
3azeMIIeHHe 3JIEKTPOIpruOOpOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNEeKTPUUYECKHM TOK, YCIOBUS
€ro CyIleCTBOBaHUSI.
IToctosuubIl TOK. CHia ToKa.
Hanpsixenne. ConpoTuBieHUE.
3akon OMa 151 ydacTka 1enu

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

IlocnenoBarenrsHOE,
[apajuleIbHOE, CMEIIAHHOE
COEJIMHEHHE MPOBOIHUKOB.
JlaGopaTopHas pabota
«M3y4eHne cMenaHHoro
COETUHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR

57

Pabora 1 MoIHOCTH
3JIEKTPUYECKOI0 TOKA. 3aKOH
Jxoyna-Jlenua

https://m.edsoo.ru/LESHA2A3M

58

3axon OMa ISt HOJTHOHU
(3aMKHYTOM) 3IEKTPUUYECKOM
uenu. KopoTkoe 3aMbIKaHueE.
Jlaboparopuas pabora
«U3mepenne D/1C ncrounuka
TOKa ¥ €T0 BHYTPEHHETO
COIIPOTHBIICHUSI

0.5

https://m.edsoo.ru/YN5BF7PBS

59

Pe3epBHbiii ypok. KoHTpOabHas
pabota o Teme
"OnexTpoauHamMuka" /
Bcepoccuiickas nmpoBepodHas
paborta

https://m.edsoo.ru/MFEMGEIE5SX

60

O60061maronuit ypok
«DnexTpoarHaMUKa /
Bcepoccuiickas mpoBepoyHas
pabota

https://m.edsoo.ru/P86MDYO07H

61

DNeKTpOHHAas IPOBOIUMOCTb
TBEPABIX METAJUIOB. 3aBUCUMOCTh
COIIPOTHBIIEHUS] METAIIOB OT
TeMIIepaTyphbl.

https://m.edsoo.ru/WMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

CBepXIpoBOIUMOCTh

62

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 2IEKTPOHHBIX [TyYKOB

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBonHUKH, X
cOOCTBEHHAs U ITPUMECHAs
nposoaumocts. CBoiicTBa p—N-
nepexoza. [lomynpoBoHUKOBBIE
IpuOOpHI

https://m.edso0.ru/S55A1DQUR

64

DNEeKTpUUECKUN TOK B pacTBOPax
Y pacIiaBax 3JIEKTPOJIHUTOB.
DJeKTpoIuTUYECKast
JUCCOITHAITUS. DICKTPOIIU3

https://m.edsoo.ru/QUOQUWV91

65

DNEeKTPUYECKUM TOK B rasax.
CaMoCTOSTEILHBIA U
HECaMOCTOSITEIbHBINA pa3psi.
Monnus. I1nazma

https://m.edsoo.ru/2VX2KLFQA

66

DeKTpuIecKue Mpudophl U
YCTPOWCTBA U UX IIPAKTUYECKOE
npuMeHeHue. [IpaBuiia TeXHUKH
0e30MmacHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbHas pabota no teme
«Qnekrpocraruka. [TocTosHHBIN
3neKTpudeckuil Tok. Toku B
Pa3IMYHBIX CPEAAX)

https://m.edsoo.ru/PASKIGWP4

68

PesepBHbIit ypok. O6o6maromnmit
ypok 1o TeMam 10 kitacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB 10
[TPOT'PAMME

68



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTtposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4eHust

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

IlocTossTHHBIE MAarHUTEI K UX
B3auUMOJIeHCTBHE. MarautTHoe
nosie. BekTop MarHuTHOM
WHAYKIUU. JINHUYM MAarHUTHOM
WHIYKIHUH

https://m.edsoo.ru/4ADMOY 1IN6

MarsuTHO€ 110Ji€ POBOAHUKA C
TokoM. OnbIT DpcTeaa.
B3anmopeiicTBre NpOBOIHUKOB €
TOKOM

https://m.edsoo.ru/1IL5CT47FX

JlaGopatopHas pabota
«V3ydyeHue MarHuTHOTO MOJIS
KaTyIIKA C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JleficTBHE MarHUTHOTO IIOJIS Ha
MIPOBOAHMK C TOKOM. Cuiia
Awmriepa. JIlaboparopHas padota
«HccnenoBanne neiicTBHUA
MOCTOSIHHOTO MarHUTa Ha paMKy
C TOKOM)

https://m.edsoo.ru/UVHDISEX4

JleficTBHe MarHUTHOT'O MOJIS Ha
JBIKYIYIOCS 3apsKEHHYIO
yactuny. Cuna Jlopenua. Pa6ora
cunel Jlopenna

https://m.edsoo.ru/7ABZQGQC9

ONeKTpOMarHuTHAas MHIYKLUS.
[ToTok BeKTOpa MarHUTHOM

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

unaykiuu. IJ1C uHIyKIUN.
3aKOH 3JIEKTPOMAarHUTHOM
unaykiuu dapanes

JlaGopaTopHas pabota
«HccrnenoBanue sBICHHUS
ANEKTPOMATrHUTHOW HHTYKITU)

https://m.edsoo.ru/XZS5MQCBU

NunykTuBHOCTB. SIBICHUE
camounaykiuu. 3JC
CaMOUHIYKIMH. DHEPIrust
MarHUTHOTO IOJIS KaTYIIKH C
TOKOM. DIIEKTPOMarHUTHOE T10JIe

https://m.edsoo.ru/EOTONSAEA

TexHu4eckue ycTpoucTBa U Ux
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMarHMTHI,
NIEKTPOJABUIaTEINb, YCKOPUTEIH
3JIEMEHTAPHBIX YACTHII,
VHJyKIIHOHHAs I1e€Yb

https://m.edsoo.ru/UWNLFA9LG6

10

O06o0maromuit ypok
«Mar"auTHoe 110JIe€.
SHGKTPOMaFHI/ITHaH I/IHI[YKIII/ISI»

https://m.edsoo.ru/COB05BGMC

11

KonTponbHas pabota 1o teme
«MarHuTtHOe noe.
DNEeKTpOMarHUTHAs! UHAYKIHSDY

https://m.edsoo.ru/8X637ELEU

12

CB0OOIHBIE MEXAHUYECKIE
koseOanus. ['apmonnueckue
KoseOaHus. YpaBHEHUE
TrapMOHUYECKUX KOJICOaHHIH.
[IpeBparienue sHEPruu

https://m.edsoo.ru/9Y6GYWEVP

13

JlabopaTopHas pabota

https://m.edsoo.ru/DPZ8KR61C



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C

«HccrenoBanue 3aBHCUMOCTH
MepPHOJIa MAJIBIX KOJICOaHHIA
rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpy3a»

14

KonebaTenpHbIl KOHTYD.
CB00O/IHBIE 2JIEKTPOMAarHUTHBIE
KoJieOaHusl B UJICaTbHOM
KoJieOaTeIbHOM KOHTYPE.
AHaorus Mexuay
MEXaHHUYECKUMHU U
AJIEKTPOMArHUTHBIMU
KoJIeOaHUsIMU

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna Tomcona. 3akoH
COXpaHCHHS PHEPTUU B
U7IeaIbHOM KOJIeOATEIbHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2LHU

16

[Ipencrasnenue o 3aTyXarommx
Kose6aHusAX. BoIHyX1eHHbIE
MeXaHU4ecKue KojJeOaHusl.
Pe3onanc. BeiHyX1eHHBIE
OJICKTPOMArHMTHBLIC KoeOaHus

https://m.edsoo.ru/FMBDWPPG4

17

IIepeMeHHBIH TOK.
CunyconaJIbHBIN TEpEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYAHOE U
JICHCTBYIOLIEE 3HAYCHUE CUJIBI
TOKa U HaIPsHKEHUS

https://m.edsoo.ru/VDEY XRVUI

18

Tpauchopmarop. [IpoussocTso,
nepeaaya v norpedieHue

https://m.edsoo.ru/1ZWZUL8QK



https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

ANEKTPUYECKON SHEPTUU

19

YCTpoUCTBO U IIPAaKTUYECKOE
IIPUMEHEHHE IIEKTPUYECKOTO
3BOHKa, FeHepaTopa
IIEPEMEHHOT0 TOKA, JIMHUI
JIeKTponepesayd

https://m.edso0.ru/93Z12W400

20

DKOJIOrM4eCKUe PUCKU TIpU
IIPOM3BOCTBE IEKTPOIHEPIUH.
KynbTypa ncnonb3zoBanus
3JIEKTPOIHEPIUHU B
MIOBCETHEBHOM KHU3HU

https://m.edsoo.ru/SDUNY KWNO

21

MexaHn4decKne BOJIHBI, YCJIOBHA
pacnpoctpanenus. [lepuos.
CKopocTb pacipOCTpaHEHUs U
anHa BoHbL. [lonepeunsie n
MIPOOJIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTH 3BYKa.
I'pomkocTh 3Byka. BeicoTa ToHa.
TemOp 3ByKa

https://m.edso0.ru/Z82706V70

23

SHCKTPOMaFHI/ITHI)IG BOJIHBI, UX
cBoicTBa U ckopocTh. [kama
OJICKTPOMArdHMTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[IpuHIHMIIBI paguOCBA3H U
TeneBUIeHUs. Pa3BuTHe cpencTs
cBA3U. Paguonokanus

https://m.edsoo.ru/2WQTSLGLV

25

KonTponbnas pabora
«Konebanus 1 BOJIHBD)

https://m.edsoo.ru/IHURON8OB

26

IIpsimonuneitHOe

https://m.edsoo.ru/HUF74NDOW



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW

pacrpocTpaHeHUE CBETa B
OoJIHOpOHOM cpene. ToueunbIi
HMCTOYHHMK cBeTa. JIyd cBeTa

27

OtpaxeHue cBeTa. 3aKOHbI
oTpaxkeHus csera. [loctpoenue
M300paKEHUH B IIOCKOM
3epKaie

https://m.edsoo.ru/IMBKQM?22Z

28

IIpenomnenue cera. [TonHoe
BHYTPEHHEE OTPAXKEHUE.
[IpenenbHbIN yroi HOIHOTO
BHYTPEHHETO OTPAKEHHUS

https://m.edsoo.ru/V49RISTRN

29

Jlaboparopnas pabota
«M3MepeHue mokazarens
MPETIOMIICHUS CTEKIIa

https://m.edsoo.ru/J02E1IM1DQ

30

JInn3ssl. [Toctpoenne
n3o0pakeHuit B inH3e. Popmyiia
TOHKOM JIMH3BI. Y BEJIMYCHUE
JIUH3BI

https://m.edsoo.ru/\W2MMS9KJC

31

Jlaboparopnas pabota
«HccneqoBanne CBOMCTB
M300paXEeHUI B JIMH3aX)

https://m.edso0.ru/Q1ZCMW980

32

Jucnepcus ceera. ClOXKHBII
coctaB Oenoro cBera. L[Ber.
JlaGopatopHnas pabora
«Habmonenue nucnepcun
CBETa»

https://m.edsoo.ru/K9OWVKE11

33

WuTepdepenus crera.
Judpakius certa.
JudpakimonHas pemérka

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

34

HOHGpC‘IHOCTB CBCTOBBIX BOJIH.
HOJ'ISIpI/I?)aI_[I/IfI CBETa

https://m.edso0.ru/Q2118XY0J

35

OnTuueckue mpruOOpsI U
YCTPOMCTBA U YCIOBHS UX
0€301acHOr0 NPUMEHEHUS

https://m.edso0.ru/M5127JYGT

36

I'panu1pl npuMeHUMOCTH
KJIACCUYECKON MEXAHUKH.
ITocTynatel cienuanbHOM TEOpUU
OTHOCHUTEJIBHOCTH

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMCHH M COKPAICHUE JITTHHBI

https://m.edsoo.ru/0VLMCNG6B2

38

DHeprus U UMITYJIbC
peNATUBUCTCKON YacTulpl. CBA3b
MAaccChl ¢ PHEPTUEN U UMITYJIBCOM.
OHeprus MoKos

https://m.edso0.ru/190ZY4BUB

39

KontponsHas padora «Onrtuka.
OcHOBBI crIeIIUAIBHON TEOPUH
OTHOCUTEIIEHOCTH

https://m.edsoo.ru/L8689JPLI

40

®otonbl. PopMmyia [1nanka.
DOHeprus ¥ UMIyJbC GOTOHA

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpBITHE U HCCIIEIOBAHNE
dbotorddekra. Onbrter A. T
CrojeToBa

https://m.edsoo.ru/PGL5XXSRO

42

3akonbl hoTodPdexTa.
VYpaBHeHre DUHIITEHA 15
dbotorddekra. «KpacHas
rpanuiay ¢porodddexra

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

43

HaBnenne cBeta. OnbiTel 11. H.
JleOeneBa. Xumudeckoe
JIIEHCTBUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuueckue ycTpoicTsa u
MPaKTUYECKOE MPUMEHEHHE!
¢dorosnemenT, GpoToaaTUHK,
COJIHEYHas O6atapesi, CBeTOIUO/T

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3aga4d mo Teme
«DJEeMEHTHI KBAHTOBOM OITHKHY

https://m.edsoo.ru/ZE73A67B1

46

Mogens atoma ToMmcona. OMBITEI
Pesepdopna o paccessHuro o-
yacTull. [imtanerapHas Mozenb
aroMa

https://m.edsoo.ru/FIC11POHN

47

IToctynater bopa

https://m.edso0.ru/6 X7GFHZ9X

48

W3nydenue u noriomeHue
(hOTOHOB IPH TIEPEX0/IE aTOMA C
OJIHOTO YPOBHS SHEPIUU Ha
JIpyroi. Buibl cekTpoB

https://m.edsoo.ru/NNSBHZYBE

49

BoustHOBBIE CBOMICTBA YaCTHII.
Bomnsl ne bpoiins.
KopnyckynsapHo-BomHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHUE

https://m.edso0.ru/J710TLFCO

50

OTKpbITHE PaIMOAKTUBHOCTH.
OmnbiTel Pezepdopa mo
OIIPEIETICHUIO COCTaBa
PallMOAKTUBHOTO U3TY4EHHS

https://m.edso0.ru/TSJFUU3TP

51

CgoiicTBa anb(a-, 6eTa-, raMma-

https://m.edsoo.ru/UOIRQS0Z5



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5

HU3Ty4YCHUS. Bausane
PaaOaKTUBHOCTH Ha )KHUBbIC
OpraHru3Mbl

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBII
6era-pacnaj. ["amma-uznyyenue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBsI3U HYKJIOHOB B sJIpe.
S nepHsble peakiuu. AnepHbiil
peaktop. [Ipobiiemsl,
MEPCIIEKTUBBI, SKOJIOTUYECKHE
ACIIEKTHI SIACPHOUN SHEPreTUKU

https://m.edsoo.ru/CFJYJSSIG

54

OneMeHTapHbIEC YaCTHULIBI.
OTtkpbITHE O3UTPOHA. METobI
HAOJIOACHNUS M PETUCTPAIIH
3JIeMEHTapHbIX YacTull. Kpyrisii
cros1 «®yHaMeHTaIbHbIE
B3anmMoaercTBUA. EMMHCTBO
(bu3nuecKoil KApTUHBI MUPay

https://m.edsoo.ru/SUC62U40A

55

Dtanbl pa3BUTHS ACTPOHOMUH.
[Ipukiagxoe u
MHPOBO33PEHUECKOE 3HAUCHHE
actpoHomuu. Bup 3B€3nHOTO
Heba. Co3Be3us, sipKue 3BE3/1bI,
TJIAHETBI, UX BUJIUMOE
nemwxkenne. CoaHeyHas cucreMa

https://m.edsoo.ru/5PXS219VY

56

Counnne. ComHeyHas akTUBHOCTD.
Ucrounuk sueprun ConHua u
3BE3

https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

57

3BE3/b1, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3IbI
IJIaBHOU IMOCIIE0BATEILHOCTH.
BHyTpeHHee cTpoeHHe 3BE3.
CoBpeMeHHBIC TIPEICTABICHHS O
MIPOUCXOXKICHUN U IBOJIIOIIUU
Connna u 3BE31

https://m.edso0.ru/GGD3W74Z0

58

Mneunsiii [1yte — Hama
lNanaxruka. [lonoxenue u
nerxenne Connua B ['anakTuke.
lNamakTukn. YEpHbIE IBIPHI B
sIpax rajJakTHK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa3z6eranue
rayiakTuk. Teopus bosbmoro
B3pbIBA. PenMKkTOBOE M3ITyUEHNUE.
MeraranakTuka

https://m.edsoo.ru/QIWRLVWNN

60

Hepemennsie npoOiaembl
aCTPOHOMHU

https://m.edsoo.ru/LJHNL2MCF

61

KonTponbnas paborta
«2NeMEeHThI ACTPOHOMUH U
acTpOU3UKI

https://m.edsoo.ru/TXTTCT488

62

O6o06maromuit ypok. Posb
(U3HUKHU ¥ aCTPOHOMHUH B
3KOHOMMYECKOM,
TEXHOJIOTHYSCKOM, COITHAIILHOM
Y dTUYECKOH chepax
JEATEeIIbHOCTH YeIOBEKa

https://m.edsoo.ru/\WNJ5CRXYD

63

O6o06maromuit ypok. Posis u
MeCTO (PU3UKH U aCTPOHOMHHU B

https://m.edsoo.ru/2PFPB28UF



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
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https://m.edsoo.ru/TXTTCT488
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NPOBEPAEMOro
pe3yabTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 001ero 00pa3oBanusi

10.1

JleMoHCTpHpOBaTh Ha TpUMEpPaX poilb W MeCTO (PU3UKH B
(GOpMUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUH
COBPEMEHHOM TEXHUKHU U TEXHOJOTHM, B MPAKTUYECKON ACSITEIBHOCTH

JIroaen

10.2

YuuThIBaTh IPaHULbl IPUMEHEHHUS] U3YUYEHHBIX (PU3MUECKUX MOJENEH:
MaTepHalbHas TOYKAa, MHEpLHUalbHAs CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPAOE TEJIO, UACAIBHBINA I'a3; MOJEIN CTPOCHUS ra3oB, KUIAKOCTEH U
TBEPABIX TE€J, TOYEYHBIM DJIEKTPUYECKMM 3aps] — IpPU PEUICHUH

Q)HSH‘ICCKI/IX 3aga4

10.3

PacrnioznaBath ¢u3nueckue sBIEHUS (IIPOIECCH) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYISIPHO-KUHETHUECKOW Teopuu
CTPOCHHUSI  BELIeCTBA M  DJIEKTPOAMHAMHUKH:  PaBHOMEPHOE MU
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHUE, CBOOOJHOE IaJcHUE
TEJ, JABIKEHHE IO OKPY)KHOCTH, HWHEPIHs, B3aWMOJICHCTBHE Tel;
muddy3us, OpOyHOBCKOE JABIKEHHE, CTPOCHHME IKHJIKOCTeH U
TBEPJBIX  TeN, M3MEHeHHWe o0béMa Tenl TpU  HarpeBaHUU
(OXJMaXJIeHUH), TEIUIOBOE PABHOBECHE, WCIApEHHE, KOHJICHCAIIUS,
IUTaBJIEHUE, KPUCTAUIM3allisd, KWUIIEHWE, BIAXHOCTh  BO3AyXa,
MOBBIIIIEHUE JIABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXJy IapaMeTpaMd COCTOSHUS Ta3a B H30Mpoleccax;

QJICKTpHU3alus TCII, B3aUMOOCHCTBHE 3apsaA0B

10.4

OnuceiBaTh MEXaHMYECKOE JBIJKEHHE, HCIOJIb3yd (uU3nuecKkue
BEJIMYMHBI: KOOPJAMHATA, IIyTh, IEPEMEIIECHNE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Telld, KUHETUYEeCKas DHEPIrus,
NOTEHIMAJIbHAsE JHEPrHs, MeXaHudeckas pabdoTa, MexXxaHHUYecKas
MOIITHOCTh; IPU ONMHUCAHUH NMPABUIBHO TPAKTOBATh (PU3NUECKUNA CMBICT
UCIOJIb3YEMBIX BENUYMH, MX OOO3HAUY€HUsS M €JAMHMIIBI, HAaXOIUTh
(bopMyIibl, CBA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTHUMU

BCIIMYNHaAMH

10.5

OnHceIBaThH HU3YUCHHBIC TCIIJIOBBIC CBOWCTBA TEI W TEIUIOBBIC




ABJICHUS, UCHOJIb3ysd (U3MUYECKHE BEIMYMHBI: JaBJIE€HHE rasa,
TEMIEpaTypa, CpeaHsAs KUHETHYeCKas DSHEprus  XaoTUUYECKOIo
JBUKEHUSI MOJIEKYJ, CpEIHEKBaJpaTHU4Has CKOPOCTb MOJIEKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsAs  dHeprusa, pabora rasa,
KO3(Q(QULIMEHT TMO0JIE3HOr0 JEeMCTBUS TEMJIOBOIO JBUTATENs; IpH
ONMCAHUU IIpaBUJIBHO TpPaKTOBAaTh ¢busnueckuit CMBICT
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUs M EAMHULIBI, HAXOAWUTh
(bopMyIbl, CBA3BIBAIOIIME JAaHHYIO (PU3MUECKYIO BEJIHMUUHY C APYTUMHU

BCIIMYHaAM

10.6

OnuceiBaTh M3y4YEHHBIE D3JEKTPUYECKHE CBOWCTBAa BEIECTBA U
AIIEKTPUYECKUE  SABJIEHUS  (MPOLIECCHI), HCMONb3yd (U3HUECKUe
BEJIMYUHBI: JNEKTPUYECKU  3apsn,  JJEKTpUUEcKoe  ToJe,
HanpspKEHHOCTh  MOJIS, TOTEHLMAJ, pa3HOCTb NOTEHLUAIOB; IIpH
OTHMCAaHHUH MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI HCIIOIB3YEMBIX
BEJIMYMH, WX OOO3HAUYEHHUS ¥ EIUHUIBI;, YyKa3blBaThb (HOPMYIIbI,
CBSA3BIBAIOIIME JIaHHYI0  (U3MUYECKYI0 BEIMYMHY C  JPYTUMHU

BCIIMYMHaAMH

10.7

AHATM3UPOBATh (DU3MUYECKHUE TMPOLECChl H  SBJICHHS, HCIIOJIB3Ys
¢u3nyecKue 3aKOHbI M MIPUHILIUIIBL: 3aKOH BCEMUPHOIO Tsrotenus, I, 11
u I 3akonbl HploTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPTHH,
3aKOH COXPaHEHUsl UMITYJIbCA, MPUHLIUI CYNEPHO3ULUN CUJ, IPUHLIUIL
paBHOMNpPABUS  MHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpeqHeld KWHETHUYECKOM HSHEPruy TEIUIOBOIO JBUKEHUS MOJIEKYN C
a0CONIOTHOW TeMIepaTypoil, MepBbId 3aKOH TEPMOJWHAMUKH; 3aKOH
COXpAaHEHHUsI JJIEKTPUYECKOTO 3apAna, 3akoH KynoHa; npu 3ToM
pasznuyaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE

BBIpaXEHHUE U yCIOBUS (TPAHULIBI, 00JIACTH ) TPUMEHUMOCTH

10.8

OOBSICHATh OCHOBHBIC NPHHIIUIBI JCHCTBUS MAaIIWH, MPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3nuyaTh yCIOBUA UX 0€30MacHOro

HCIIOJIBb30BaHUA B HOBCGI[HCBHOﬁ KHU3HU

10.9

BBIOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C MCMOJIB30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUH; NPH
sToM (GopMyaupoBaTh TpobiemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
DKCIIEPUMEHTa,  coOupaTh  YCTaHOBKY U3  TMPEAJIOKEHHOTO

000pyI0BaHusl, MPOBOJUTE OMBIT U POPMYITUPOBATH BHIBObI

10.10

OCYH_[CCTBJ'IHTL nNpAMBIC W KOCBCHHBLIC HU3MCPCHUA (I)I/I3I/I‘-ICCKI/IX

BEJIMYMH; TPU 3TOM BBIOMPATh ONTUMAJIBHBIA CHOCOO M3MEpPEHUs U




HCIIOJB30BaTh U3BECCTHBIC METOAbI OLICHKH HOFpeHIHOCTeﬁ PISMepeHI/Iﬁ

10.11

HccrnenoBaTh 3aBUCUMOCTH MEXIYy (QHU3NYECKUMHU BEIUYUHAMH C
HCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHH; TPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yiIbTaThl IOJTYYCHHOH 3aBUCHMOCTH
(GU3HYECKUX BETUYHMH B BHUJIC TaOIHIl U TPaUKOB, ACIATh BHIBOABI 110

pe3yabTaTaM UCCICIOBaAHUA

10.12

Cobmoate  mpaBwiia  0e€30MacHOro  Tpylda TMpH  IPOBEICHHUH
UCCIIEIOBAaHUM B  paMKax Yy4eOHOTO SKCIepUMEHTa, Yy4eOHO-
UCCJIEIOBATENILCKOM M MPOEKTHOM JEeATENIbHOCTH C MCIOJIB30BaHHEM

M3MEPUTENBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYIOBAHUS

10.13

Pemate pacuéTHple 3a1aud C SIBHO 33/JIaHHOW (DPU3NYECKOl MOJENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHbBI W TNPUHOMUIIBI; Ha OCHOBC aHaJIM3a
yCIOBMS  3a7aud  BbIOMpaTh  (PU3MUECKYIO MOJENb, BBIICIATh
¢du3nyeckre BEIMUUHBI U (OPMYIIbl, HEOOXOIUMBIE Ui €€ pelleHus,
MMPpOBOANTD paC‘-IéTI)I U OOCHHUBATH PCAJIBHOCTD MMOJTYYCHHOI'0 3HAYCHUA

bu3nyeCcKoil BeTMYNHBI

10.14

Pemate Ka4yCCTBCHHBIC 3aJa4u: BBICTpanBaThb JJOTNYCCKHU
HCIIPOTUBOPCUUBYHO LICIIOYKY paccyncz[eHHﬁ C OHOpOﬁ Ha U3YyYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

10.15

Hcnonb3oBaTe MOpU  pelICHUMM Y4eOHbIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOUCKA, CTPYKTYpUpPOBaHMS,
MHTEPIIPETallU W TPEJCTABICHUS y4eOHOM M HAy4YHO-TIOMYJISIPHOM
UHpOpMAalLKK, TMOJTYYEHHONH U3 Pa3IMYHBIX MCTOYHHUKOB; KPUTHYECKH

aHAJIM3UPOBATh NOIYYaEMYI0 HH(POPMALHIO

10.16

[TpuBOANTE mMpUMEpHl BKJIAJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE INPOLIECCOB OKPYXKAIOIIEro

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOpEeTUYECKHE 3HAHUS MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecrieyeHns 0€30MacHOCTH MpH OOpalleH!H ¢ MpudopaMu
U TEXHWYECKMMHU YCTpOMCTBaMH, MJIi COXpPaHEHUs 370pPOBbS H

COOIOICHHSI HOPM IKOJIOTHYECKOTO MOBEACHUS B OKPYKaIOILel cpesie

10.18

PabortaTe B rpymnmne ¢ BBIMOJTHEHHEM PA3IUYHBIX COIHAIBHBIX POJICH,
MJIaHUPOBAaTh  pabOTy  TPYNIbI,  PAlMOHAIBHO  paclpenemsiTh
00s13aHHOCTH W TUTAHUPOBATh JICSITEIBHOCTh B  HECTAHJAPTHBIX
CUTyalMsX, aJ€KBATHO OLIEHMBATh BKJIAJ KaXJOrO M3 YYaCTHUKOB

IPYNIBI B PELIEHUE paccMaTpUBaeMON MpoOIeMbl




11 KJIACC

Kon
MPoBEPSIEMOro
pe3yjabTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MmporpamMmasI CpeaHEro oﬁmero 06pa30BaHl/lﬂ

111

JleMoHCTpHpOBaTh Ha TMpUMEpax pojdb ©U MeCTO (HU3UKH B
(GOpMUPOBAHUN COBPEMEHHOW HAyYHOW KApTHUHBI MHUpA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTHM, B MPAKTUYECKON JAEATENBHOCTH

JIIO,Z[CI;'I, OEJIOCTHOCTh U €IUHCTBO (bHSH‘ICCKOfI KapTHUHBI MHUpa

11.2

VYYuTHIBaThH rpaHrulbl IPUMCHCHHA U3YUCHHBIX (bPI?:PI‘ICCKI/IX MOI[CJ'ICﬁ:
TOYCUHBIN BHCKTpI/I‘-IeCKI/Iﬁ 3apsan, AAC€pHad MOACIIb aTOMA, HYKJIOHHAs

MOJIEJIb aTOMHOT'0 Si/Ipa MPH peleHNH (PU3NIECKHX 3a1a4

11.3

Pacrnio3naBath Qu3nueckue sBICHUS (MPOLECCHl) U OOBICHATH MX Ha
OCHOBE 3aKOHOB  JJIGKTPOJMHAMUKA M  KBAaHTOBOW  (DU3UKU:
AJIEKTPUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHuTHOE NEeUCTBUS  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
DIIEKTPOMArHUTHAS WHAYKIUS, JeHCTBUE MAarHUTHOTO TIOJIsA Ha
IOPOBOJHUK C TOKOM U JBIKYIIMWCS 3apsl, AJIEKTPOMAarHUTHBIE
Kosie0aHUs W BOJHBI, MPSIMOJMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe,  mpejomieHue,  uHTepdepeHuus,  Iudpakuus U
MOJISIPU3AIUsl CBETA, JHCIIEPCUsl CBETAa, (DOTORIEKTPHUYECKUH APPEeKT
(poroaddexT), cBeTOBOE MaBIICHWE, BO3HHUKHOBCHHE JIMHEHYATOTO
CIeKTpa aTomMa BOJIOPOJIa, €CTeCTBEHHass M  MCKYCCTBEHHas

pPaAnOaKTUBHOCTDb

114

OnuceiBaTh  W3YYEHHBIE CBOMCTBA  BEIIECTBA  (IJIEKTPUUECKUE,
MarHuTHBIE, ONTHUYECKUE, DJIEKTPUUECKYIO MPOBOJAUMOCTD Pa3IMYHBIX
Cpell) M DJEKTPOMAarHUTHbIE SIBIE€HUS (TPOILIECCHI), HCHOJb3YS
¢u3znyecKkue BENUYMHBL:  JJEKTPUYECKUH  3aps], CHiIa  TOKa,
AIIEKTPUYECKOE  HANPSIKEHUE,  DIIEKTPUYECKOE  CONPOTHUBIIEHUE,
pasHocTh moteHumanon, J/IC, pabora Toka, MHIYKIHS MarHUTHOTO
noss, cuiaa Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KAaTyILKH,
SHEPrusl AIEKTPUYECKOT0 M MAarHUTHOTO IOJEH, MepuoJ U dYacTtoTa
KoJieOaHUi B KOJIeOaTeIbHOM KOHTYpE, 3apsi/i U CHJIa TOKa B MpoLiecce
rapMOHUYECKHX AJIEKTPOMAarHUTHBIX KoJIeOaHuH, ¢dokycHoe
paccTosiHME M OINTHYecKas CHUJia JIMH3BIL, MPU ONHUCAHUU MPaBUIBHO
TPakTOBaThb (UINYECKUI CMBICA HCHOJb3YEMBIX BEJIMYUH, UX
00O3HaueHWs] W E€IMHHUIBL, YyKa3blBaTh (POPMYIIbI, CBS3BIBAIOIINE

JTAHHYIO (PU3MYECKYIO BEJTMUUHY C IPYTUMH BeTMYUHAMU




11.5

OnuceIBaTh HN3YUCHHBIC KBAHTOBBIC SABJICHUA W IMPOLIECCHI, UCIIOJIb3Ysd
(I)I/ISI/I‘IGCKI/IG BCJIIMYUHBI: CKOPOCTb JJICKTPOMArHUTHBLIX BOJIH, JIMHA
BOJIHBI MW 4YaCTOTa CBCTA, OSHCPIrUusd W HMIIYJILC q)OTOHa, nepuon
nmojypacmnaga, OSHEpIrus CBIA3M ATOMHBLIX AAC€p, IIPU OIHMCaHHUU
MMpaBUJIbHO TPAKTOBATb (bHSPI“ICCKHfI CMBICJI HCIIOJIB3YEMBIX BCIWYHH,
ux 00O3HAYeHUs u CAWMHUIBI; YKa3bIBAThb q)OpMyJIBI, CBA3BIBAIOIINEC
JaHHYIO (1)I/I3I/I‘I€CKYIO BCIIMYMUHY C JPYTMMU BCIMYMHAMU, BBIYUCIIATDH

3HA4YCHHC (1)PI3PI‘I€CKOI>'I BCIIMYHHBI

11.6

AHaJII/I3I/IpOBaTB (1)H3PI‘-I€CKI/I€ npoueccol MW  ABJICHUSA, UCIIOJIb3Ys
¢du3nyeckue 3aKOHbI M OpUHIUNBL  3akoH OMa,  3aKOHBI
[OCJIEIOBATENIBHOTO M IApauIeNbHOTO COEAMHEHUS IPOBOJIHUKOB,
3ak0oH JIxxoynsa — JleHna, 3aK0H 2JI€KTPOMAarHUTHOM MHIYKLIMM, 3aKOH
IPSIMOJIMHEHHOIO pacnpoCTpaHEHUs! CBETA, 3aKOHbI OTPaXXCHUs CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHHE  OUHINTEHHA Ui
doro3dexra, 3aKOH COXpaHEHHMs] HHEPIrUH, 3aKOH COXPAHEHHUS
UMIIYJIbCa, 3aKOH COXPAHEHUS 9JIEKTPUUECKOro 3apsja, 3aKOH
COXpaHEHMs  MacCcOoBOIO  uucila, MmocTynartel  bopa,  3akoH
palMOAaKTUBHOIO  pacmnajga; Mpu 3TOM  pPa3IuyaTh  CIIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIIOBUS

(rpaHuIbl, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpeI[eJ'ISITL HaIlpaBJICHUEC BCKTOpAa HWHAYKIOHWHW MArHUTHOTO IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuJibl JlopeHnia

11.8

CTpOI/ITL n  OIIHNChIBATH I/1306pa)KeHI/IC, co3gaBacMoO€  INNIIOCKHM

3€pKajoM, TOHKOW JIMH301

11.9

BBIOTHATE SKCIIEPUMEHTHI TI0 UCCTIEI0BAHUIO0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUI; pU
sToM (GopMyIupoBaTh MpoOJeMy (3aady) W THUIIOTE3y Y4eOHOTO
OKCIEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  MPEMJIOKEHHOTO

000py10BaHusl, MPOBOJUTH OMBIT U POPMYIUPOBATH BBIBOBI

11.10

OcymiecTBisaTh MpsIMbIE W KOCBEHHBIE U3MEPEHUs  (PU3MUECKUX
BEJIMYMH; MpPU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO U3MEpEHMs U

HCIIOJB30BaTh U3BCCTHBIC MECTOAbI OIICHKH HOFpCIHHOCTGfI I/I3M€p€HI/II\/'I

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C UCIOJIb30BAHUEM
OpSMBIX ~ M3MEPEHUM; TpPU ITOM KOHCTPYMPOBATH  YCTAHOBKY,
buKcUpoBaTh pPE3YyIbTATHl TMOTYYCHHON 3aBUCHUMOCTH (PU3UUIECKHUX
BEJTMYWH B BUJIE TaOIHI] U TpadUKOB, JENAaTh BHIBOBI 1O Pe3yIbTaTaM

HUCCIICAOBAaHUA

11.12

CoOmonate  mpaBuia  0O€30mMacHOr0  TpyZa Hpd  [POBEICHUU




WCCIICIOBAaHUM B paMKax Y4eOHOTO OKCIIEPHMEHTa,  y4eOHO-
UCCIICIOBATEIILCKOW M MPOEKTHOW JIEATEIILHOCTH C UCIIOIb30BaHUEM

U3MEPUTENBHBIX YCTPOUCTB U TaOOpaTOPHOTO 000PYAOBAHUS

11.13

Pemate pacuérHple 3aauu C SBHO 3aJaHHON (DU3UYECKON MOJIEIBIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaIn3a
YCIIOBUSL  3a/J]a4ydl  BBIOWpATh  (PU3UYECKYI0  MOJENb, BBIACIATH
bu3HYecKrue BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC I €€ pelieHus,
MIPOBOJIUTH PACUETHI U OIICHUBATH PEATLHOCTH IMOJTYYEHHOTO 3HAYCHUS

(U3HYECKON BETMUNHBI

11.14

Pematp KayeCTBEHHBIE 3aJauu: BBICTPANBATh JIOTHYECKHU
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYKIEHUI C OMOPOW HAa M3y4CHHbIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (1)I/ISI/ILI€CKI/I6 SIBJICHUS

11.15

Hcnonp30BaTe TpHU  pemIeHHMH YYE€OHBIX 3a/1a4  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUM JUIsl IOMCKA, CTPYKTYPUPOBaHUS,
UHTEpHpeTallud M HNpeJCTaBiIeHUs Yy4eOHOM M Hay4yHO-IOIMYJISIPHOMN
uH(pOpMaLMY, NOJY4YEHHOW M3 Pa3jIMYHBIX MCTOYHUKOB; KPUTHUECKU

AHAJIM3UPOBATD ITOJTYYaCMYIO I/IH(i)OpMaI_II/IIO

11.16

OOBSICHATH TPUHIMIIBI JCWCTBUS MAIIWH, PUOOPOB U TEXHHUECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS MX O€30MacCHOrO HCHOJIb30BAHUS B

HOBCEIHEBHOU YKU3HU

11.17

[TpuBoauTE mpUMeEpHl BKJIAJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHHE MTPOLIECCOB OKPYKAIOIIEr0

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpETUYECKHE 3HAHUS MO (PU3UKE B IOBCEAHEBHOM
JKU3HM JUTs oOecrieueHrs 0€30macHOCTH TIpU OOpaIIeHUH ¢ MpudopaMu
U TEXHUYECKHMMH YCTPONCTBaMH, Ui COXpPAaHEHHS 3I0pPOBbS W

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTUYICCKOTO MOBCACHUS B Oprn(ammeﬁ cpenc

11.19

PaGoraTe B rpymnmne c BBIIOJHEHHUEM pPa3jIMUHBIX COLHUAIbHBIX POJIEH,
IUIaHUpOBaTh ~ pabOTy  TPYIIbI,  PallMOHAIBHO  PacCHpelessTh
00s3aHHOCTH ¥ IUIAHUPOBATh JESATEIBHOCTh B HECTaHIAPTHBIX
CUTyalUsAX, aJEeKBAaTHO OLICHUBAThb BKJAJ KaXXIOr0 M3 YYaCTHHUKOB

TPYIIIBI B pEHIEHHE pacCMaTpUBaeMON poOIeMbl




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KIIACC

Kon
pa3nea

Kox nposepsiemoro
3JIeMeHTa

HpOBepﬂeMLIe IJIEMEHTLI COACPKAHUSA

OU3NKA U METOIbI HAYYHOI'O [IO3HAHMA

11

®usznka — Hayka o npupone. Hayunbie
METO/bl IO3HAHUS OKpYXarouiero mupa. Ponb
DKCIIEPUMEHTa W TEOPUM B  IIpoLecce

MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (hU3UKE

12

MogenupoBanue (GU3NYECKUX SBICHUN H
npoueccoB. Hayunble runoressl. @usnueckue
3aKOHBI U TEOpPHUM. ['paHMIIBI IPUMEHUMOCTHU
buznyeckux 3aKOHOB. [TpunHumn
coorBercTBUs. Ponp M Mecro (u3MKH B
dbopmupoBaHUU COBPEMEHHOM Hay4YyHOU
KapTUHBI MHpa, B IIPAKTUYECKOI

NEeATENbHOCTH JIFOJEN

MEXAHHUKA

KMHEMATUKA

2.1.1

MexaHU4eCcKoe IBHKEHHUE. OTHOCHTENHHOCTD
MEXaHUYCCKOI'O IBHUKXCHNA. Cucrema orcuéra.

Tpaekropus

2.1

2.1.2

[lepemenienne, cKopocTh (CpelHsss CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepuaIbHOW TOYKH, MX MPOEKLUUU Ha OCU
CUCTEMBI KOOpJIMHAT. Cnoxenue

MIEPEMEIICHUHN U CII0KEHUE CKOPOCTEN

2.13

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBIDKEHUE. I'papuku
3aBUCHUMOCTH KOOp/JUHAT, CKOpPOCTH,
YCKOpEHUS, yTH nu IepEeMEIEHUS

MaTepHaHLHOﬁ TOYKHU OT BpEMCHU




2.14

CBoOoaHoe nazieHue. Y CKOpeHue CBOOOIHOTO

MaJeHUs

2.15

KpuBonuuerinoe nBrmxkenue. PaBHOMepHOE
JBIOKEHUE MaTepHalbHOU TOYKH 1o
OKPY>KHOCTH. YTIIOBas CKOPOCTb, JIMHEHHAs
CKOpOCTb. Iepuon u 4acTorTa.

LleHTpOCTpEeMUTENBHOE YCKOPEHHE

2.1.6

Texnuueckue YCTpOMCTBA: CIIUJIOMETD,
JIBIDKCHHE CHApsIOB, IIEMHBIE U PEMEHHBIC

nepeaayn

2.1.7

[IpakTrueckue paboThLI. N3mepenue
MI'HOBEHHOM CKOpOCTH. HccnenoBanue
COOTHOUICHUSI MEXK]y MyTSIMH, TTPOUICHHBIMU
TEIOM 32  [OCIeAOBaTeNibHbIE  paBHBIC
MIPOMEKYTKH BPEMEHU TPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJbHOW CKOPOCTHIO, PAaBHOM
Hymo. 3yuenue ABUKEHUS IIapuKa B BI3KOU
KUAKOCTH.  M3ydyeHue  ABIDKEHHS — Tena,

6pOIJ_IeHHOFO T'OpHU30HTAJIBHO

2.2

TMHAMUKA

22.1

[TpyHIMI OTHOCUTEIIBHOCTH INamanes.
IlepBpnii 3akoH HeroToHa. MHepumanbHbIe

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [lpuHnun cynepno3unun

CUII

2.2.3

Bropoii 3akoH HploTOHa 11 MarepualbHOU
TOYKHM B HHEPIHUAIBHON CHCTeMe OTCcyéTa
(UCO). Tperuit 3axkon Herlorona  mms

MaTCpHUAJIbHBIX TOYCK

2.2.4

3aKOH BCEMHPHOTO TATOTeHUs. Crila TAKECTH.

[TepBast kocMudeckas ckopocTs. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJBKEHHS M CHJa  TPEHUs  TOKOSL.

Koaddumument tpenns. Cuna conmpoTUBICHHS




IIpU ABUXKCHUH TCJIA B ) KUAKOCTH HUJIN Ia3c

2.2.7

HOCTYHaTeJ'IBHOC M BpamaTrCJIbHOC ABUKCHUC

abCOFOTHO TBEPIOTO Tena

2.2.8

MoOMEHT cuJIbl OTHOCUTEIBHO OCH BPALICHUSL.
IIne4o cuibl. YCn0BUS paBHOBECHS TBEPAOIO
tena B UCO

2.2.9

TexHuueckne  yCTpOMCTBAa:  MOJIIMUITHUKH,

JABMIKCHUC NUCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTudeckue paboThl. M3yueHue MBUKECHUS
Opycka 1O HAaKJIOHHOM IUIOCKOCTH  TOJ
JEICTBUEM HECKOIbKUX cuil. MccnenoBanue
3aBHUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIUX
B 1eGOpMHpPYEMOil TPYKUHE H PE3NHOBOM
o0Opasme, OT BeNIWYMHBI WX jAedopMarum.
HccenenoBanue yciaoBUi paBHOBECHUS TBEPIOTO

TCJIa, HUMCHOIICTO OChb BpalllCHUA

2.3

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

NMiynibc  MarepualbHOM  TOYKH, CHCTEMBI
MaTepuallbHbIX TOoYeK. Mmmynbc cuwiel u

HN3MCHCHHUEC UMITYJIbCA TCIIa

2.3.2

3akoH coxpaHenuss umnyiasca B HCO.

PeakTuBHOE IBMKEHHE

2.3.3

Pa6Gora cuiel

2.34

MOIIHOCTE CUJIBI

2.35

Kunernueckas OHEPIUsia MaTepHaHBHOﬁ TOYKH.

TeopeMa 0 KHHETHYECKOM SHEPrun

2.3.6

IlorenumaneHass dHeprud. [loreHnumanbHas
SHEpPrus yIpyro nepopMHUPOBAHHON
npyxuHsl. IloTeHnmanpHass dHeEprus Tena

BOJIM3U MOBEPXHOCTU 3eMIIH

2.3.7

HOTCHHI/IaJ'II)HBIe N HCMOTCHIUAJIBHBIC CHUIIBI.
Css13b paGOTBI HCMIOTCHIHMAJIBHBIX CHII C
N3MCHCHHUEM MEXaHHMYECKOH OHECPrun

CHCTEMbI TECII. 3akoH COXpaHCHUA




MEXaHUYECKOW SHEPTUH

2.3.8 Yrpyrue u Heynpyrue CTOJTKHOBEHUS
230 TexHu4eckue yCTpONCTBA: JIBU)KEHHE PaKeT,
o BOJIOMET, KOIIEp, IPYKUHHBIN TUCTOJIET
[IpakTudeckne pabotel. UM3ydeHwe cBs3U
2310 CKOpPOCTEH Tel TMpU HEynpyroM yzaape.

HccnenoBanne  cBs3M  pabOTBI  CHJIBI  C

H3MEHCHHEM MEXaHUYCCKOM OHCPTHHU TECJIa

MOJIEKVYJISIPHAS ®U3UKA U TEPMOANHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH

311

OcHoBHBIE TIOJIOKECHUS MOJIEKYJISIPHO-
KHHETHYECKOU TEOPHH. bpoyHnoBckoe
newkenue. Iuddysus. Xapakrep IBUKESHUS U

BSaHMOHCﬁCTBHH qaCTull BEIICCTBa

3.1.2

Mopnen CTpoeHHsT Ta30B, KUAKOCTEH H
TBEPABIX Te W OOBSICHEHHE  CBOMCTB

BEIIIECTBA HA OCHOBE ITUX MOJCICH

3.1.3

Macca wMonekyn. KommuecTtBo — Bemiectsa.

[TocTostnHas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa u e

n3mepenue. [llkana remneparyp Llenscus

3.15

Mopgens  upeanpHOoro  rasa.  OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KHUHETHYECKON

TCOpHUU UJACATIBHOI'O I'a3a

3.16

AOconroTHas TeMIiepaTypa Kak Mepa cpeaHeu
KMHETUYECKOW SHEPTUu TETIOBOTO JBHKCHUS

gactul rasa. [lIxana remneparyp Kenssuna

3.1.7

VpaBuenne Knaneiipona — MeHaeneesa.

3akoH [lanpTOoHA

3.18

I'a30BBIC 3aKOHEL. I/I3OHPOI_ICCCBI B MACAJIbHOM
ra3c¢ ¢ NMOCTOAHHBIM KOJIHYCCTBOM BCIICCTBA:

u30TEpMa, U30X0pa, n3odapa

3.19

TexHunueckne YCTpOMCTBA: TEPMOMETD,

O6apomeTp




3.1.10

[Ipaktnueckue paboTel. l3MepeHue wmacchl
BO3/yXa B KJIacCHOM KomHare. MccnenoBanue
3aBUCHUMOCTH MEXK]ly TapaMeTpaMu COCTOSIHUS

Pa3pECKEHHOI'O Ira3a

3.2

OCHOBbI TEPMOJIMHAMUKU

3.21

TepmonnHamuueckass cucrema. BHyTpeHHss
SHEPrusi TEPMOAMHAMHYECKOW CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHHUS

3.2.2

KonuuectBo TemnoTel u pabora. BHyTpenHss

SHEPIUsA OAHOATOMHOI'O HCAJIBLHOI'0 I'a3a

3.2.3

Buner Terionepenayn:  TEIIONPOBOAHOCTD,
KOHBEKIIMS, U3llydyeHue. TemnoéMKocTs Tena.
VienpHass TEIUIOEMKOCTL BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI ITPH TCILIOIICPEaAUC

3.24

[TepBsiit 3akoH TepMoauHaMuku. [Ipumenenune
IIEPBOTrO 3aKOHa TEPMOIUHAMUKH K
uzonporeccam. ['padudeckas UHTEpIIpETAIS

paboThI raza

3.25

TeroBble MamuHbl. [IpuHIMIBL AEHCTBUA
TeIIOBbIX MammH. [Ipeobpa3zoBaHusi sHEepruu
B TemioBbIX  MamuHax. KoadduuneHnt
nonesHoro  neiictBus  (manee —  KIIJI)

ternoBoil mamuHbl. [{ukn Kapuo u ero KI1J|

3.2.6

Bropon 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocts  mpoueccoB B NPHUPOJE.
TeruioBeie JIBUTATEIIN. OKoJornyeckue

POOJIEMBI TEIUIO3HEPTEeTUKU

3.2.7

Texuuueckue YCTpOMCTBa: JIBUTaTEIIb
BHYTPEHHETO CTOpaHMsI, OBITOBOI

XOJIOAUJIBHUK, KOHAUITHUOHEP

3.2.8

[IpakTueckue pabotel. 3Mepenue yaenbHou

TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNA BEIHECBA. ®A30BbBIE ITEPEXO/IbI

331

[TapooOpa3oBanue u koHaeHcauus. Mcnapenue




u KUIICHHUE. VY nenbHas TEII0Ta
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEpaTyphl

KUIICHUS OT JaBJICHUA

3.3.2

AOcom0THAE U OTHOCHUTEIbHAS BIIAXKHOCTH

BO3ayxa. HaceleHHslii nap

3.3.3

Trépnoe TENO. Kpucramiueckue u
amoppHbIe Tena. AHHM30TPONHUS  CBOWMCTB
KpPUCTAJUIOB. Kunkue KPUCTAJUIBL.

CoBpeMeHHbIE MaTepUallbl

3.34

IInaBnenne wu KpuCTaJUIN3a1usl. YI[CJ'IBHaH

TCIJIOTA IJIaBJICHUA. Cy'6J'II/IMaI_II/I$I

3.35

VYpaBHeHue TEII0BOTO OanaHca

3.3.6

TexHudeckne yCTpOMCTBA: THUTPOMETpP H
TICUXPOMETP, KaJIOpUMETD, TEXHOJIOTUH
MOJIY4EHUSI COBPEMEHHBIX MaTepHaJIOB, B TOM

YU CJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTHHU

3.3.7

[IpakTrueckue paboThL. H3mepenue

BJIA’JKHOCTH BO31yXa

OJIEKTPOJJUHAMUKA

4.1

OJIEKTPOCTATHUKA

411

OnexTpuzanus Ten. DIeKTpruueckuil 3apsa. J(sa

BU A SJICKTPUICCKUX 3apAa0B

412

IIpoBoaHMKH, JUDIIEKTPUKH "

MMOJIYIpOBOAHUKHN

413

3aKOH COXpaHEHHsI IEKTPUUECKOTO 3apsa

414

B3aumopeiicTBue 3apsioB. 3akon Kymnona

415

DneKTpudecKoe ToJe. Hanpsx€HHocThb
AIIEKTPUUECKOTO TOJIS. [MTpunMn
CYIEPIO3ULIAH. Jlnaun HANPSHKEHHOCTH

SJICKTPHUYCCKOTO ITOJIA

416

PaGota cmi  3JE€KTPOCTATHYECKOTO  TIOJIS.

ITorenuumain. Pa3zHocTh MOTEHIINATIOB

4.1.7

HpOBO)IHI/IKI/I U AWUSJICKTPUKKU B MOCTOAHHOM

SJICKTPUICCKOM I10JIC. I[I/IBHCKTPI/I‘-ICCKE[H




IMPOHNIIAEMOCTDb

DIEKTPOEMKOCTb. Konnencarop.
418 ONEeKTPOEMKOCTh  IIJIOCKOTO  KOHJEHCaTopa.
OHeprus 3apsKEHHOI0 KOH/IeHcaTopa
TexHuueckue  yCTpOMCTBA:  AJIEKTPOCKOIL,
410 AIIEKTPOMETpP, DJIEKTPOCTAaTUYECKasl 3allluTa,
o 3a3eMJICHHUE DJICKTPONPUOOPOB, KOHIEHCATOD,
KCEPOKC, CTPYUHBIN MPUHTEP
4110 [TpakTryeckue paboTHI. N3mepenne

ANEKTPOEMKOCTH KOHJICHCATOPA

4.2

TIOCTOSIHHBIN DJIEKTPUYECKHWM TOK. TOKH B PA3JIMYHBIX

CPEJIAX

YcaoBus CYILIECTBOBAHUA IIOCTOSAHHOI'O

421 aNeKTpuyecKkoro Toka. Mcrounuku toka. Cuma
Toka. [TocTosHHBII TOK
422 Hanpspkenue. 3akon Oma 11 yyacTka 1enu
423 DJNeKTpUYecKoe COMpPOTUBJICHUE. Y IENbHOE
o COIIPOTHUBJICHUE BEIIECTBA
Ty [TocnenoBarenbHoOE, napauielbHOe,
o CMEIIaHHOE COeIMHEHNE MPOBOIHUKOB
Pabota snektpuueckoro Toka. 3akoH [[xoyis
4.2.5
— Jlenna
4.2.6 MOUIHOCTB ANEKTPHUIECKOTO TOKA
anekTpoaBrkymas cuna (manee — JC) u
1497 BHYTPEHHEE COTPOTUBIICHUE UCTOYHUKA TOKA.
o 3akoH Oma i TONHOM  (3aMKHYTOH)
aneKTpruecKoi enu. KopoTkoe 3amblkaHme
DJneKTpoHHAs MIPOBOAMMOCTh TBEPABIX
498 METaJIOB.  3aBUCHUMOCTb  CONPOTHUBIICHHS
o METaJJIOB oT TEMIIEPaTypBbI.
CBepXnpoBOIMMOCTh
429 OnexkTpudeckuid TOK B Bakyyme. CBolicTBa
o AIIEKTPOHHBIX MTyYKOB
4.2.10 [TonnynpoBonuuku. CoOCTBEHHAs M IPUMECHAs!




MPOBOJUMOCTh TMOJYNPOBOIHUKOB. CBOMCTBa

p-n nmepexona. [lomynpoBOAHUKOBEIE TPUOOPHI

4211

ONEeKTpUYeCKU  TOK B DIIEKTPOJIUTAX.
DNeKTpOIUTHYECKAs JccoLuanusl.

DNEKTPOIn3

4212

DNEKTPUYECKUI TOK B rasax.
CaMoOCTOATENbHBIA U HECAMOCTOSITEIbHBIN
paspsa. PaznuuHble TUIIBI CAMOCTOSATEIHLHOTO

paspsiaa. Mosaus. [1nazma

4.2.13

Texnuueckue YCTpOMCTBA: amIepMmeTp,
BOJILTMETP,  PEOCTaT, HUCTOYHUKUA  TOKa,
AIIEKTPOHArpeBaTeIbHbIE puoopHI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBIICHUS, BaKyyMHBIN JO],
TEPMHUCTOPHI u (hoTOpE3UCTOPHI,

HOHYHpOBOI[HHKOBBIﬁ AU04, raJlIbBaHUKa

4.2.14

[IpakTrnueckue paboTBhI. N3yuenne
CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne DJIC wHCTOYHMKA TOKa M €ro
BHYTpEeHHEro comnpotuBienus. HaOmonenue

QJICKTPOJIN3a

11 KJIACC

Kon Koanposepsiemoro
pasaena 3JIeMEHTA

IIpoBepsiemble 3J1eMEHTHI CO/IePIKAHUS

4

OJIEKTPOJJUHAMUKA

MATHUTHOE ITIOJIE. DJIEKTPOMAI'HUTHAA UHAYKLA

431

IlocTrosstHHBIE MarHuTel. B3aumozaeiicTBue

IOCTOAHHBIX MaroHuTOB

4.3

432

MarnutHoe Tmonie. BekTop MarHWTHOM
vHAyKuud.  [lpuHnunm — cynepro3uiuu.
Jlunun marnutHOM wuHaykuuu. Kaprtuna
JIMHUA ~ MarHUTHOM  MHAYKUMH  TIOJISI

MNOCTOAHHBIX MaroHuTOB




MarautHOoe 1OJ€ NPOBOJHHKA C TOKOM.
KapTuHa JMHUI 10N AJUMHHOIO IPSMOTO

IIPOBOAHMKA MW 3aMKHYTOI'O KOJIBHEBOI'O

433 MPOBOJIHUKA, KAaTyIIKU C TOKOM. OmbIT
Opcrena. BzanmoaeiicTere npoBOAHUKOB C
TOKOM
434 Cuna Amriepa, e€ MOyJIb U HallpaBJICHUE
Cuna JlopeHua, e€ MOyJib U HalpaBJICHHE.
JBr>KeHUE  3apsOKEHHOWM — 4acTUIbl B
435 OJIHOPOJIHOM MarHuTHOM Tojie. Pabora
cuiibl JIopenua
4.3.6 SIBneHune 3NeKTPOMArHUTHON MHAYKLINN
4.3.7 IToTok BekTOpa MarHUTHOM UHAYKIIMU
O/1C unnykuuu. 3aKOH 3J€KTPOMAarHUTHOM
438 unaykuuu Papanes
BuxpeBoe »snekrpuueckoe mose. IJ[C
MHIYKUMA B TPOBOJHUKE, JBIXKYLIEMCS
439 MOCTYIATEIbHO B OJTHOPOJHOM MarHUTHOM
oJje
4.3.10 [TpaBumno Jlenna
NHayKkTUBHOCTD. SIBIIEHHE CAaMOUHIYKIUH.
4311
SJ1C camonHAYKIIMH
DHeprusi MarHUTHOTO IO KAaTYIIKH C
43.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TI0JIe
TexHudeckne yCTpPOWCTBA: ITOCTOSIHHBIE
MAarHHTBI, AJIEKTPOMAarHUTHI,
4.3.14
AJEKTPO/IBUTATENb, YCKOPUTEITN
AJIEMEHTAPHBIX YACTHIL], UHTyKIIHOHHAS TI€Yb
[IpakTuueckue paboTHL. N3yuenue
MarHUTHOTO TOJS KaTyIIKH C TOKOM.
4.3.15 UccnenoBanue neiicTBUA  MHOCTOSHHOIO

MardiuTa Ha paMKy C TOKOM. Hccnenopanue

SABJIICHUS BHGKTPOMaFHI/ITHOﬁ HUHAYKIUA




KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEGAHW A

Konebarenpuas cucrema. CBOOOIHEBIE
KosieOanus. ['apMOHHMYECKHE KoyeOaHUs.
511
[lepuon, wyacrtora, ammuTyga U ¢asza

KoJe0auuii

[IpyxuHHbId MasTHUK. Marematuueckui

5.1.2
MasITHUK

YpaBHEHUE TapMOHUYECKUX KOJICOAHUH.
51.3 Kunemarunueckoe u IIMHAMHUYECKOE

OIHMCaHHe K0je0aTeILHOro JABUKCHUA

[TpeBpamieHne SHEPruu npu
FapMOHMYECKUX  KOJIeOaHUSX. Cas3p
5.1.4 aAMIUTUTY /b KoJieOaHui HUCXOIHOU
BEJIMYMHBI ¢ aMIUTUTYJAaMH KoJieOaHuil e€

CKOPOCTH U YCKOPCHUA

Konebartenbupiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIC KoJIe0aHus B
UlCaIbHOM  KOJICOATEIIbHOM  KOHTYpE.
>15 AHaJorusT MEXKIy MEXaHHYECKUMU |
AIIEKTPOMArHUTHBIMU KOJIEOaHHUSIMH.

®opmyina Tomcona

3aKkoH COXpaHCHUA DHEPTHUU B HICAIIBHOM

5.1.6
K0J1e0aTeIbHOM KOHTYpE

BbIHy)X1eHHbIE MEXaHUYECKHE KOoJeOaHMs.
Pesonanc. Pe3onanchHas KpHBasl.
5.1.7
BeHyx1eHHBIE AJIEKTPOMAarHUTHBIE

KOJICOAHUS.

[lepemennsiii  Tok.  CuHYycOMIabHBINA
518

IIEPEMEHHBIN TOK.

MomHoCTh [IEPEMEHHOT0 TOKA.
5.1.9 AMIITUTYAHOE U JEMCTBYIOLIEE 3HAYECHUE

CHJIBI TOKA W HAIIPSIPKCHUSA

5.1.10 Tpancdopmarop. [IpousBocTBo, nepeaayda




U MOTpeOJIeHne SJIEKTPUUECKON SHEpruu.
DKOJIOTUYECKUE PUCKU TPHU MPOU3BOJICTBE
AIEKTPUYECKON SHEPIuH. Kynerypa
MCII0JIb30BaHUs 3IEKTPOIHEPTUU B

HOBCEIHEBHOU YKU3HU

TexHuueckue yCTpoicTBa: ceiicMorpad,

51.11 AIEKTPUYECKUI 3BOHOK, JTUHUHA
aNIeKTponepeaayd
[TpakTuueckne pabotel. MccienoBanue
3aBHCHMOCTH TEPHOJa MaJbIX KOJICOaHHI
5112 rpy3a Ha HHTU OT JUIMHBI HUTH U MAaCCHI

rpysa. HccaenoBanue MNEPEMCHHOI'O TOKa B
LECIU W3 II0CIECAOBATEIBHO COCIUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U pe3UcTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

521

Mexanuyeckue BOJIHBI, YCIIOBUSI
pacupoctpanenusa. llepuon. Ckopoctb
pactpocTpaHeHUs U JUIMHA  BOJIHBI.

HOHCPC‘{HHG H IIPpOJOJIbHBIC BOJIHBI

5.2.2

Wurepdepenus u madpaxums

MEXaHNYECKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. I'pOMKOCTH 3BYKa.

BricoTa Tona. TemOp 3Byka

5.24

DNEeKTpOMarHuTHbIE  BOJHBL. Y CJIOBUS
M3JIy4eHHUS]  AJIEKTPOMArHUTHBIX  BOJIH.
B3aumnuas opuenTarusi BektopoB E, B u v

B 3HeKTp0MaFHHTHOﬁ BOJIHC B BAKYyYMC€
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CBoiicTBa  DIIEKTPOMArHUTHBIX  BOJIH:
OTpaXXCHHE, MNpEeJIOMIICHUE, MOJIpU3anys,
mudpakuus, wuHTeppepenius. CKOpocTh

SJICKTPOMArHuTHBIX BOJIH

5.2.6

[IIxana JJIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHnEe 3IEKTPOMArHUTHBIX BOJIH B

TEXHUKE U ObITY

5.2.7

HpI/IHHI/IHBI pagruoCBiA3N W TCICBUIACHUA.




Panuonoxarus. DIIEKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIICH CPEITbI

5.2.8

TexHu4yeckue YCTPOWCTBA: MY3bIKAJIBHBIC
UHCTPYMEHTHI, YJIBTPa3BYKOBas
JUAarHOCTHMKAa B TEXHUKE W MEIULUHE,
pamap,  pagMONPUEMHMK,  TEIEBHU30D,

anTeHHa, tenedon, CBU-neun

5.3

OIITUKA

53.1

[IpsimonuHeitHOE pacrnpocTpaHeHHE CBeTa

B OJIHOPOAHO# cpene. JIyd cBeta

5.3.2

Otpaxxenue cBeTa. 3aKOHbI OTPaKCHUS
csera. [locTpoenre n300paskeHHii B IIIOCKOM

3epkaie

5.3.3

[IpenomiieHne cBera. 3aKOHBI MPEJIOMIICHHUS
CBeETA. AOCOJIOTHBIH IoKa3areimb

MMPCIOMIICHUA

5.34

ITonmHoe BHYTPECHHEE OTpaXKEHHE.
IIpenenbHblli yroyl MOJHOIO BHYTPEHHETO

OTPAKCHUA

535

Hucnepcus  cera. ClOXHBIH — COCTaB

6enoro cera. [{ger

5.3.6

Cobuparoniyie ¥ paccerBaOIINe JUH3BI.
Tonkas nuH3a. POKYCHOE PACCTOSHUE U
ONTHYECKass  CWjia  TOHKOM  JIMH3BI.
[TocTpoenue n300pakeHnil B COOMPArOITIX
n pacceuBaromux JauH3ax. Dopmyna
TOHKOW JHWH3LL. YBEJIMYEHHE, JaBacMoe

JIMH30H

5.3.7

Hp CACJIbl IPUMCHHUMOCTHU FCOMeTqueCKOﬁ

OIITUKH

5.3.8

Wutepdepenuss cBera.  KorepeHTHBIE
HCTOYHHUKH. VYcaoBus HaOIIOAEHUS
MaKCHUMYMOB 51 MUHUMYMOB B
UHTEp(PEPEHITMOHHON KapTHHE OT JABYX

CI/IH(I)EBHLIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakmuss  cBera.  ludpakuuonHas

pemérka. YciaoBue HaONMIOACHUS TIaBHBIX

5.3.9 MaKCHUMYMOB pH MaZCHUH
MOHOXPOMATHYECKOTO cBeTa Ha
TU(PPAKINOHHYIO PEHIETKY

5.3.10 [Tonstpu3anus cBera

TexHudeckue yCTpOMCTBA: OYKH, JIyIa,

doroanmnapar, NPOEKIUOHHBIN ammapar,

5.3.11 MUKPOCKOII, TEJIECKOII, BOJIOKOHHAA
ONTHKA, T paKuOHHAS pemérka,
MIOJISIPOU T
[IpakTnueckue paboTHI. H3mepenne

nokasarens npenomieHus. MccnenoBanue
5.3.12

CBOMCTB  HM300paX€HM B  JIMH3aX.

Hab6nronenue nucnepcun ceta

SJIEMEHTHI CIIELIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTU

I'paHnnBI TPUMEHMMOCTH KJIACCUYECKOU
MEXaHUKH. [Mocrynatsr TEOpUH
6.1 OTHOCUTEJIbHOCTH: MHBapUaHTHOCTb
MOZYNsi CKOPOCTH CBETa B BaKyyMe,

MPUHIUIT OTHOCUTCIIbHOCTU OuHIITEHHA

OTHOCI/ITGJ’II)HOCTB O}IHOBpeMeHHOCTI/I.
6.2 3amenieHUe BpPEMEHH U COKpAICHHE

JJIMHBI

6.3 DHeprus ¥ UMIyJIbC CBOOOTHON YaCTHUIIBI

CBsi3p Macchl C DHEPrUel U HMITYJIbCOM
6.4 CBOOOMHONW yacTUIbl. ODHEpPrusi MOKOs

¢BOOOIHOM 4aCTHIIBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHThI KBAHTOBOM OIITUKUA

®otonsl. Dopmyina [lnanka cBA3u s3HEPrUU
711 ¢doTtoHa ¢ ero yactorod. OHeprus u

UMITYJbC (OTOHA

7.1.2 OTtkpeiTHE U UccienoBanue Gorodddexra.




OIBITEI AT. Cronerosa. 3aKOHBI

dotorddexra

7.13

YpaBHeHHe OHHINTERHA U1

dotorddekra. «KpacHas TpaHUIIa»

doroaddexra
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JlaBnenue cBera. Onbitel [1.H. JIeGenena

7.15

XUMHUYECKOE JeHCTBUE CBETA

7.16

TexHudyeckne ycTpoicTBa: (HOTOIIEMEHT,
doTogaTyuk, COJIHEYHAast Oarapes,

CBETOINOT

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma Tomcona. OTBITE
Pesepdopna no uccnenoBaHuio CTpOSHUS

aroma. HnaHeTapHasI MOACIb aTOMa

7.2.2

IToctynatel bopa. N3znyuenue u
HOMIOIEHNE (OTOHOB IpU  IEpexone
aToMa C OJHOIO YPOBHsS DJHEpPrud Ha
npyroi. Buasl ciektpoB. CriekTp ypoBHEN

OHCPIruv atroMa BOJOpOaa

7.2.3

BonHoBEIE cBoMicTBa dacTHll. BoJHEBI ne
bpoiis. KopnyckynspHo-BosHOBOM
nyamusM.  {udpaxkuus 3JI€KTpOHOB  Ha

KpHuCTaJl1ax
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CnonranHoe BBIHYXXJICHHOC H3JTYUCHHC.

YCTpoicTBO U IPUHITUTT pabOTHI J1a3epa

7.2.5

TexHU4YecKne yCTpOWCTBA: CIEKTPATbHBIN
aHanu3 (CIEeKTPOCKOM), Jla3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

[Tpaktnueckue  pabGotel.  HaGmionenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE AP0

7.3.1

MeTtoabl Ha6J'IIOI[eHI/ISI U perucTtpanuun

9JICMCHTApPHBIX YaCTHUI]

7.3.2

OTkpbITHE  PamUOaKTUBHOCTH.  OIBITHI




Pesepdopna 1o ompenereHHo cocTaBa
paanoakTuBHOTO wm3nydeHus. CBoicTBa
anbda-, Oera-, raMmma-u3aydeHus. Bnusane

PaaAOaKTUBHOCTU Ha KNBBIC OPIaHU3MbI

7.3.3

OTkpplTHE  OPOTOHA U HEUTpOHA.
Hyxnonnass mozens siapa ['eiizenOepra —
WBanenko. 3apsan sapa. MaccoBoe 4ucio

siapa. M3otornbl

7.3.4

Anbda-pacnia. DNEKTPOHHBIH u
MO3UTPOHHBIN Oera-pacmaj. l'amma-
U3JIyYyEHHUE. 3aK0OH  PaJMOAKTUBHOTO

pacnana

7.3.5

BHCPFHH CBsA3HU HYKJIOHOB B aape.

Snepusie cunbl. [ledext maccsl sapa

7.3.6

ﬂ,[[epHBIC PCaKIU. I[eJ'IGHI/IC U CHHTC3

anep

7.3.7

Snepusiii peakTop. TepmosinepHbIit
cuHre3. IlpoOGneMbl UM HEpCHEKTUBBI
SAIEPHOM  DHEPreTUKU. OKOJIOTUYECKUE

ACIICKThI ﬂI[CpHOfI OHEPIrCTHUKU

7.3.8

OneMeHTapHble  4YacTHLBL.  OTKpbITHE
[IO3UTPOHA. @yHIaMEHTAIIbHBIE

B3aMMO/ICHCTBUSI

7.3.9

TexHuueckue  yCTpOMCTBA:  O3UMETP,
KaMmepa BuiabCoHa, SOEpHBIM  peakTop,

aromHas bomba

7.3.10

[Tpaktnueckue pabotel. MccnenoBanue
TPEKOB YacTUI] (o TOTOBBIM

¢doTorpadusam)

OJIEMEHTHI ACTPOOU3NKU

8.1

Bun 3Bé3nnoro neba. Co3Be3musi, SpKue

3Bé3Z[BI, IJIaHCTHBI, X BUANMOC IBHIKCHHUC

8.2

Comueynass cucremMa. llimaHeTsl 3eMHOU

TPYIIIIGL. IInaHeTHI-THTAHTHI n ux




CIIYTHHKH, KapJIMKOBBIC IIJIAHCTHI. Maigsie

Testa COJTHEYHOU CUCTEMEI

8.3

Comunie, ¢orochepa u  armocdepa.

ConHeyHas akTUBHOCTh

8.4

Ucrounuk sneprun CosHua U 3BE3]1

8.5

3BE31bl, UX OCHOBHBIE XapAaKTEPUCTUKHU:
Macca, CBETUMOCTb, pajuyc, TeMIeparypa,
150:¢ B3aMMOCBS3b. Jwnarpamma
«CTIEKTPAJIBHBIA KJIAaCC — CBETUMOCTBY.
3BE3MBI TJIABHOM  ITOCJICIOBATCIBHOCTH.
3aBHCHMOCTb «Macca — CBETHMOCTBY» IS

3BE3/1 TJIaBHOU IOCJICA0BATCIIBHOCTHU

8.6

Bryrpennee CTPOEHHUE 3BE3 L.

CoBpeMeHHbIe Ipe/CTaBICHUS 0
IIPOUCXOXKACHUY U 3Boronu CollHIa U 3BE3 L.

OTarbl )KU3HU 3BE3]

8.7

Mneunsii  Ilyre — Hama I'anakrtuka.
CnupanbHass  cTpykTypa [ amakTuky,
pacnpezneneHue 3BE3J, Ta3a U IbUIM.
ITonoxkenne wu gBuxenne ConHoa B
lamaktuke. Ilmockas wu  cdepuyeckas

HOJICUCTEMBI | aTakTHKU

8.8

Tuner ramakTuk. Pamworajaktuku u

KBa3apbl. UEpHBIE BIPHI B sipax TalakTHK

8.9

Bcenennas. Pacmupenune  BceeneHHOM.
3akon XabO0ma. PasOeranue rajzakTHK.
Bospact u pamuyc BcenmeHnHoil, Teopus
bompmoro B3peiBa. Mogens  «ropsyei

Bcenennoi». PenukroBoe nsnyyenue

8.10

Macmtabnass ~ ctpykrypa  BceneHnoit.
Mertaranaktuka. Hepeméunbslie npo0iaembl

ACTPOHOMHHU




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

HUHTEPHET






