MHHHUCTEPCTBOIIPOCBEIIEHUSIPOCCHIICKOU®EIEPAIIAN
Kypckas obiactb
TumMckuil paioH

MKOY «BoaoodyeBckass COILLD»

COI''TACOBAHO VTBEPXKJIAEHO

Ha menaroruyeckom JIMPEKTOP HIKOIIBI

COBETE | ?}ge%
///W Bensix ML.IL
/ [~4

p [Mpukas NeZpot «2 »

3am.aupexTopa 1no YB

Kpacuukosa JI.C. peoermedfil. 2024 T.
[Mpotoxon NeZoT «Z of :
2024]r.
PABOYASAIIPOI'PAMMA

(ID 2209682)

Y4ueoHoro npeamera«®@usuka. ba3zoBblii ypoBeHb)
(c ucnosb30BanneM HU(GPOBOro M aHAJIOrOBOro0 000PY/I0BAHHUS LIEHTPa
eCTeCTBeHHOHay‘lHOﬁ U TEXHOJIOTMYeCKOoi Hal’lpaBJIeHl—[OCTeﬁ HEeHTpa «Touka
pocTtay)

Jiia oOyuaromuxcsil0-11 knaccos



Bos1o0yeBka2024

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usnke 0a30BOr0 YpOBHS Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBaHUM K pe3yibTaram
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM Mporpammel, npeacTtaBieHHbIx B OI'OC
COO, a Ttakxke ¢ ydeToM (eaepaibHO pabouell MporpamMmbl BOCHHUTAHUA U
KOHLICTIIMK TpenojaBaHus y4deOHoro npeamera «Pusuka» B 00pa3oBaTEIbHBIX
OpraHu3alusIx Poccniickon ®enepanun, peANU3YIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

ConmepxaHue mporpamMmbl 10 (U3MKE HANpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvaronuxcss 10-11 kmaccoB npu
oOyueHuH ux ¢u3nkKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO
noaxona. I[Iporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpPEeIMETHBIM pPeE3yJibTaTaM
oOyueHHus, a TaKKE€ YUYUTHIBAET HEOOXOAMMOCTh peaTM3ali MEXIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAy4YHbIMH YYE€OHBIMU TNpenMeTramu. B Hel
ONPENENSIIOTCA OCHOBHBIE LIEJIM M3Y4YeHUs (DU3UKH HAa YPOBHE CPEAHEro OOIIEro
oOpa3oBaHMsl, TUIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTanpeMEeTHBIC, TPpeAMETHBIC (Ha 0a30BOM YPOBHE).

[Tporpammanopu3nKeBKIIOYAET:

e IJIAHUPYEMBIEPE3YJIbTATHIOCBOCHUSAKYpCAU3UKNHA0a30BOMYPOBHE,B TOM

YHUCIe MPEIMETHBIE PE3ybTaThl 110 ToAaM 00y4eHHs;

e colepkaHueyudeOHoronpeaMmera«d®u3nKantio rogaMmo0yyeHusl.

du3rka Kak Hayka O HauOoyiee OOIIMX 3aKOHaX MPUPOJBI, BBICTYIAs B
KayecTBe y4eOHOT0 MpeAMEeTa B IIKOJIEC, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoiem Mupe. LIIKombHbIN Kypc GU3HKHA — CHCTEMOOOPAa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB U SBJICHUM, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbu3ndeckorr reorpadueir u actpoHomueid. Mcmonb3oBaHME W aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep MW pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTMH B cdepe DHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, TMOJIY4YeHHUS] HOBBIX MaTepHalioB C 3aJaHHbIMH CBOMCTBAMHM U JPYTHUX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAay4YHOW KapTUHBI MHpa OOydaronuxcsi, B (OpMUpOBaAaHHUE YMEHHUM MPUMEHSTH
HAy4YHbIA METO]I MO3HAHUSA MPHU BHITIOJHEHUU UMHU Y4E€OHBIX UCCIIET0BAHUM.

B ocHOBYy kypca (usuku il ypOBHS CpEAHEro ooOIero oOpa3oBaHUS
NOJIOKEH pAl HWAEH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHUUIIBI €ro
ITOCTPOEHHSI.



Hoes yenocmunocmu. B COOTBETCTBUM C HEMl KypcC SBJISIETCS JIOTMUECKU
3aBEPILICHHBIM, OH COJIEPKUT MaTepuail U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOM (DH3UKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (QU3HKU
0oOBEIUHCH BOKPYr (Qu3Mueckux Teopud. Benymum B Kypce sBIsETCS
dbopMupoBaHrE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHH, BEIIECTBE W
ToJie.

Hoes eymanumapuzayuu. E¢ peanuzanusi mpeanosiaracT HCHOJIb30BaHUE
T'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U PA3BUTHUSA
(Gu3HUKHN ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUCCKUMU, HPABCTBEHHBIMHU
Y DKOJIOTUYECKUMHU MTPOOJIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc (usukm  mpeamonaraeT
3HAKOMCTBO C IMAPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX TMPHUIIOKECHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHHUS HJIEMEHTOB
colepKaHUs, TOCBSIICHHBIX OJKOJOTHYECKHM TMpoljieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0IeM paloOHATBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKON 0€30M1acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (DU3UKM Ha ypPOBHE CPETHEro OOIIero
oOpazoBaHus SBISAIOTCS (pusmyeckue teopuu (HopMHUpOBaHUE MPEACTABICHUNA O
CTPYKTYpe MOCTPOCHHS (PU3UUECKOU TeOpUH, poiiu (HyHAaMEHTAIbHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHIAX
MPUMEHUMOCTH TEOpPUH, JUIS OIHUCAHUS CCTCCTBEHHO-HAYYHBIX SBICHHA W
IIPOIIECCOB).

CucTeMHO- e TENHPHOCTHBIN TOJIX0/I B Kypce (PU3MKH peamu3yeTcsi MpexKie
BCET0 3a CUCT OPraHM3alMM SKCIEPUMEHTAbHOW AESTEIbHOCTH OOYyYaroluXcs.
Jlns  GazoBoro ypoBHSI Kypca (U3UMKM — OTO HCIOJIb30BAaHUE CHUCTEMBI
(pOHTATBHBIX KPATKOBPEMEHHBIX JKCICPUMEHTOB H JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B IporpamMme 1o (pusnke oObeAMHEHBI B OOIIMH CIHCOK YYCHUUYSCKHUX
paKTUYECKUX paboT. Brijenenne B yka3aHHOM mepedyHe JabopaTOpHBIX padoT,
MPOBOJMMBIX JUISI KOHTPOJISI ¥ OICHKH, OCYIICCTBIISICTCS  YYaCTHUKAMHU
00pa3oBaTEIBLHOIO TMpollecca MCXOMS U3 OCOOCHHOCTEH IUIAaHUPOBAHUS U
ocHameHus kabOumHera ¢usuku. Ilpm d3ToM  oOecreuynBaeTCs  OBJIAJICHHE
OOyJaroIMMUCS yYMEHUSMU TPOBOJUTH KOCBEHHBIC HM3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYMH ¢ TIOCTAHOBKY OIBITOB TIO0 TPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

Bosbiioe BHUMaHUE YACISICTCS PEIICHUIO PACUCTHBIX U KAYECTBEHHBIX3a1au.
[Ipu sTOoM It pacUETHBIX 3a/lad TMPUOPUTETOM SBISIFOTCSA 3a7a4d C SBHO
3aIaHHON(DU3UIECKONMOIEITBI0, TO3BOJIIOIIUETIPUMEHI Th I3y Y HHBIC3aKOHBIH



3aKOHOMEPHOCTH KaK U3 OJHOTO paszjena Kypca, TaK U UHTErpupys 3HAHUS U3
pasHbIX pasaenoB. Jis KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
OOBsICHEHHE TPOTEKaHUs (U3NYECKUX SBICHUH M TPOIECCOB B OKPYKAIOIICH
KHU3HU, TpeOyromme BbIOOpa (GU3NYECKOW MOIENW IS CHUTyalldd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanumsiMu DPI'OC COO k MarepuaibHO-
TEXHHUUYECKOMY 00eCTeueHuI0 yueOHOro mpoiecca 0a30Bblil YpOBEHb Kypcadu3UKH
Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUS JOJDKEH H3ydaThCs B YCIOBHSX
pEeIMETHOr0 KaOmHeTa (M3WKU WM B YCJIOBHSIX MHTETPHPOBAHHOTO KaOWMHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro IHKIa. B kaOuHeTe (PU3MKH MOIKHO OBITH
HEoOXoauMoe J1abopaTopHOE OOOpYAOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YYCHHMUECKUX MPAKTUUECKUX pabOT U JEMOHCTPAIIMOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHLKIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTM M  OOECHEeYMBAET IOCTAaHOBKY
MEPEYUCICHHBIX B TMporpaMMe Mo (u3MKe KIIOUEBbIX JEMOHCTpAIUil AJis
WCCIICIOBAHMUSI  M3YYaeMbIX SBJICHMA ©  TPOIECCOB, OMIMPUYECKHX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHUE [UIsl YUYEHHYECKUX MPAKTHUYECKUX pPaldoT
(GopMupyeTcss B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAECTCS B pacuere
OJTHOTO KOMIUJIEKTa Ha JBYX OOydarommxcs. TeMaTH4ecKHe KOMILIEKThI
1a00paTopHOTO O00OPY/IOBaHUSL JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BaHNU AHAJIOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMUIIEISIMUU3YYECHUA(DU3UKUBOOIIIEMOOPA30BAHUUSIBIISIFOTCSL:

o (opmupoBanue HHTEpeca M CTpEeMJICHUS OOYYArONIMXCS K HAyYHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEJUICKTYAIbHBIX M TBOPYECKUX
CITOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE NMO3HaHUs U (OPMUPOBAHUE
UCCJIEIOBATENbCKOTO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMHpOoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa H3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE€ YMEHUU OOBSCHATH SBICHUS C HCIOJIb30BAHHEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKU A Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrkeHne STUX Leie 0OecTeuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

nporuecce U3yyeHus Kypca GU3NKU Ha YPOBHE CPEHETO 00111ero 00pa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBbl  3HAHUH 00  oOmMX  (PU3WYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKIIIOUAs] MEXaHUKY,MOJIEKYIISIPHYIO
bu3NKy, DIEKTPOAMHAMHUKY, KBAHTOBYIO (U3UKY U  BJIEMEHTHI
acTpo(pU3UKH;

e (opmMupoBaHMe yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS ISt
OoObsiCHEHUS (PU3MYECKUX SBJICHUW B TPUPOAEC U Uil TPUHATUS
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOMW KU3HU;

e OCBOEHME CIOCOOOB pEIIECHUS pPa3IUYHbIX 3aJa4 C SBHO 3aJaHHOU
bu3nueckoil MOJENblo, 3aJad, MOJPa3yMEBAIOIIMX CaAMOCTOATEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUSA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIIMSHMS HA OKPYKAIOIIYIO
cpexny;

e OBJAJCHUE METOJAMHU CaMOCTOSTEIBHOTO IUIAHWPOBAHUS W MPOBEICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu UHGOpMaIH,
OIpPEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMI JJIsl pa3BUTHS YMEHUN IMPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpEIHErO OOIIEro
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIENIO), B
11 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE NEpeueHb JabOpaTOPHBIX U
MPAaKTUYECKUX paldOT SBISIETCS PEKOMEHIOBAHHBIM, YUYHUTENb [EJIaeT BBHIOOP
npoBeleHUusT J1a0OpaTOpHBIX pPabOT M OMBITOB € YYETOM WMHAUBHUIYaTbHBIX
0COOEHHOCTEN 00yUarOIMXCS.



COAEP KAHUEOBYYEHUA
10 KJTACC

Paznenl.®@u3nka u MeTOAbl HAYYHOI'0 TTO3HAHUS

®usuka — Hayka o npupone. HayuHble mMeToabl MO3HAHUS OKPYKAIOILIETO
mupa. Ponp dSkcnepuMeHTa M TEOpMM B IPOLECCE ITO3HAHUSA IPHUPOJBI.
DKCIEpUMEHT B (PU3HUKE.

MonenupoBanue (u3NYECKUX SBJICHMW M mpolieccoB. HayuHble TMIIOTE3BI.
®dusnyeckre 3aKOHbl U TEOpPUH. ['paHUIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponp u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHON HAyYHOW KapTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LHUQPPOBbIE HU3MEPUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen2. Mexanuka

Temal.Kunemamuka

MexannueckoeaBuxenne. OTHOCUTETbHOCTbMEXaHUUE€CKOT O IBIXKCHMUS.
Cucremaorcuera. Tpaekropusi.

[lepemerienre, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOM TOYKH, MX MPOEKIMU HA OCU CHCTEMBI KOOPAWHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOE BIkKeHue. ['paduku
3aBUCHUMOCTH KOOpJAMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U MepeMelleHus
MaTepUAIbHOM TOYKHU OT BPEMEHH.

CBoboHoenaaeHue. Y CKopeHueCBOOOTHOT O /ICHUSI.

KpuBonuueitHoe  aBWKeHHWE. [[BUKEHHME  MATEpUAIIBHOW  TOYKH IO
OKPYHOCTH C MOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, TMHEMNHAS
ckopocTh. [lepunoa u yactora obpaiienus. [{[eHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: CHUIOMETD,
JBU)KEHUE CHAPSOB, IIEMTHBIE U PEMCHHBIE TIepeadHn.

Jlemoncmpayuu

MopaenbCucTeMbIOTCUETA, UTUTFOCTPALIUSIKUHEMATHYECKMXXaPAKTEPUCTUK
JIBUKEHUS.

[IpeobpazoBaHKeABUKEHUNCUCTIONIB30BAHUEMITPOCTRIXMEXaH3MOB. [Tanenue

TeJ B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTRBE.

Hab6nronenne nBuxeHUsATENA,0pOIIEHHOT OO Y TIIOMKT OPH30HTY !
TOPU30HTAJILHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

HanpaBneHnecKkopoCTUIIPUIBHKEHUUITOOKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEIECHNUsS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY NyTSAMH, MPOMJICHHBIMU TEJIOM 34
MOCJICIOBATEIIbHBIE PABHBIE NPOMEKYTKHM BPEMEHH IMPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yyenueaBuxeHusTena,0pOIIEHHOrOTOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH — ['aymmnes.  IlepBeii  3akoH  HeroToHa.
NHepunanbHbIECUCTEMBIOTCUETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropoi 3akoH HeroToHa
IUIs. MaTepUaIbHOUM TOUkU. Tpetnil 3akoH HproTOHA 1151 MaTepraibHBIX TOYEK.

3akoH BcemupHoro tsaroteHus. Cuna Tsokectu. IlepBas kocMuueckas
CKOpOCTBb.

Cunaynpyroctu.3akoHl 'yka.Bec Tena.

Tpenue. Bunpl TpeHus (mokosi, ckoyibxkeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIbKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conmpOTUBIICHUS NPU ABUKECHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarensHOEUBpaIIaTEIbHOEABUKEHUEAOCOMIOTHOTBEPAOTOTENA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauleHus. llmeuo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TEIIA.

TexHn4eckrue yCTpOWCTBA W MNPAKTUYECKOE MPUMEHEHHWE: MOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHnenHepuu.

CpaBHEHMEMACCB3aUMOAECHCTBYOIIUXTE.

Bropoii 3akoH HproToHa.

N3mepennecui.

CnoxeHue CHlL.

3aBUCHMOCTHCUIIBIYIIPYTOCTHOTAEOpMAITUH.

HesecomocTts.BecrenanpuyckopeHHoMnoabeMennaieHnu. CpaBHeHUE

CHUJI TPEHHUS TIOKOSI, KAUCHUS U CKOJIBKCHHUSI.

VY cii0BUsApaBHOBECUATBEPAOTOTENA. BUIBIpaBHOBECHSL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3ZHUKAIOUIUX B MPYXKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMaruu.

HccnenoBanre ycloOBHM paBHOBECHS TBEPJOTO Telld, HMEIOUIETO0 OCh
BpalICHUsI.

Tema3.3aKkonvicoxpanenusagmexanuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpPUAIbHBIX TOYEK.
NmMnynbe cUllbl U1 U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

PabGoracuiibl. MOIITHOCTHCHITEL.

Kunernueckass »Heprus MarepuaibHOM Touyku. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [loTenuuanbHas SHEPTUs yIpyro
nedopMupoBaHHOM NpyxkuHbIL. [loTeHIIMaIbHAS SHEPTUSA TeJla BOJIU3UIIOBEPXHOCTU
3emu.

[loTeHUMaIbHBIE W HEMOTECHUHUAIBHBIE  CHJIBI. CBsi3b  paboThHI
HEMOTECHIMAIBHBIX CUJ C M3MEHEHUEM MEXAHMYECKOM HIHEPrHUM CUCTEMBI TEI.
3aK0OH COXpaHEHUS MEXaHUUECKON YHEPTUH.

VYrpyruenHeynpyruecToIKHOBEHUS.

TexHuyeckne ycTpoiCTBA M NMPAKTHUUECKOE NMPUMEHEHHUE: BOJOMET, KONED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOHCOXPAHEHUSUMITYJIBCA.

PeakTuBHOE NBUKEHUE.

[lepexoanoTeHIIMATLHONIHEPTMMBKUHETUYECKYIOMOOPATHO.

Yuenuueckuiiskcnepumenm,1abopamopHrviepabomoi

N3y4uenneaObCcomoTHOHEYIPYTOroy1apacioMOIIbI0IBYXO/IMHAKOBBIX
HUTSIHBIX MasITHUKOB.

NccnenoBannecBsI3npadoThICUIIBICU3MEHEHUEMMEXaHUYECKOMIHEPT UM TeJla Ha
IpUMEpPE PACTKEHUSI PE3UHOBOIO JKI'yTa.

Paznen3.MosexkyasipaaspusnkanTepMOIUHAMMKA

Temal.OcHo8bIMONIEKYNAPHO-KUHEMUYECKOUMeopUU

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aUMOJICCTBUS YaCTUILl BellecTBa. MOIenn CTPOCHUs Ta30B, KUIKOCTEH U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojelei. Macca u
pa3mepsl MoJiekysl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzMmepenue. [llkana Ttemmneparyp
Llenbcus.



Mopens  upeanpHoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHas TeMmreparypa Kak Mepa
CpeIHEN KWHETHYECKON SHEPrMy TEIUIOBOTO JBWXKEHUA dvacTull raza. [llkama
temneparyp KenpBuna. ['a30BbIe 3akoHBI. YpaBHeHHe MeHnaeneeBa—Knanerpona.
3akoH [lanbroHa. M3ompouecchl B UACANBHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe MpencTaBiICHHE H30MPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpONCTBA W NPAKTHUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OmnBITHL, JOKA3bIBAIOIIHEIMCKPETHOECTPOCHUEBELIECTBA, POTOrpaP K MOIEKYI
OPTraHUYECKUX COCIUHECHUMU.

Onswitbinoan(dy3umKuIKocTeRnrazoB. Mojienb

OpOYHOBCKOTO JBHIKCHHSI.

Mogenponsita TepHa.

OnbITHI, JTIOKa3bIBAKOIIUE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3anMO/ICHCTBHA.

Monenb, WuTroCcTpUpyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUSI MACAIBHOrO rasa,
U30IIPOLIECCHI.

Yuenuueckuiisxcnepumenm,nabopamopHviepabomuoi

OrnpeneneHneMacCchIBO31yXaBKJIaCCHOMKOMHATEHAOCHOBEU3MEPEHU N 00beMa
KOMHATBI, JABJICHUS U TEMIIEPATYPhI BO3yXa B HEM.

HccnenoBanne3aBUCMMOCTUMEX Y TIapaMETPAMUCOCTOSIHUAPA3PEIKEHHOTO
rasa.

Tema2.0cnoebimepmoouHamuku

TepmoanHamuueckascucTeMa. BHyTpEHHASIIHEPrUATEPMOANHAMUYECKON
CUCTEMBI U CIOCOOBI €€ u3MeHeHus. KonnuectBo TemioTel U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJEalbHOro  Tra3a. Buael  Temionepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3TyUYCeHHUE. Y JIeJIbHAsl TEIUIOEMKOCTh BEIIECTBA.
KonuyecTBoO TEMmIoTh IpH TEIJIonepeaaye.

[Tonsitue 00 aauabatHoM tmporecce. llepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpuMeHeHre TepBOro 3aKOHAa TEPMOJIMHAMMKHM K H3oImpoleccam. ['padpuyeckas
WHTEepHIpeTanus paboThl Tasa.

Bropoii 3akoH TepmoamHamuku. HeoOpatuMocTh TpoieccoB B TPUPOJIE.

TermnoBpieMainHbL. I [pUHIMNIBIAEACTBUATENIIOBBIX MALLIHH.

[IpeoOpazoBanusi sHEpruu B TEIUIOBBIX MaiiMHax. KoadduimeHt mnone3Horo
nevictBusi TerioBod MamuHbl. [{ukn KapHo u ero ko3pduumMeHT mMoJIe3HOro
JENCTBUSA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



TexHuueckue yCTpPOHMCTBA M MPAKTUYECKOE NPHUMEHEHHUE: JIBUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEpPruy Teja MpU COBEPIICHUHU pPaOOTHI: BBUIET
npoOku u3 OYTBUIKM TOJ JIEWCTBHEM CKAaTOro BO3[yXa, HarpeBaHue >¢dupa B
JaTYHHOU TpyOKe MyTEeM TpeHHUs (BUACOJEMOHCTPALIHS).

N3MeHeHneBHY TPEHHEUIHEPTUH(TEMIIEPATYPHhI ) TeNIAPUTEILIONEpeaaue.

OnpiT 1O anuabaTHOMYy pacIIMPEeHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

MopaenunapoBoUTYpOHHBI, ABUTATEIABHY TPEHHETOCTOPAHUS,PEAKTUBHOTO
JIBUTATEISL.

Yuenuueckutisxkcnepumenm,nabopamopHolepabomol

N3MepeHuney1eIbHOUTENI0CMKOCTH.

Tema3.Azpezamnviecocmoanungeuiecmea. Dazoevienepexoonl

[TapooOpa3zoBanue 1 KoHJeHcarus. Vcrapenue u kuneHue. AOGCOIMIOTHAS |
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllleHHbI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCHMOCTb TEMITEpaTyphl KUTICHUSI OT JIaBJICHHS.

TBepaoe Teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOINHS CBONCTB
kpuctamioB. JKunakue kpuctauibl. CoBpeMeHHbIe MaTepuaibl. IlnaBrneHue wu
KpUCTAITM3aIus. Y IeiabHas TerioTa miasieHus. Cyonumanus.

VYpaBHeHueTenaoBorodananca.

TexHuyeckue yCTPONCTBA W MPAKTHUUECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KATOPUMETP, TEXHOJOTHUU MOJYYEHHUS] COBPEMEHHBIX MaTepHUajoB, B
TOM YHCJIC HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

KunenuenpunoHm:xeHHOM/TaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hao0mronerreHarpeBaHUsIMILIIaABICHUSKPUCTAUTMIECKOTOBEIIECTBA.

JleMOHCTpanus KpUCTalIOB.

Vuenuuecxuiisxcnepumenm,nabopamopHvlepabomeol

N3MepeHne0THOCUTENbHOUBITAXKHOCTUBO3TYXA.

Pa3znend. JinekTpoauHaMuKa

Temal.Inexkmpocmamuxa

DnekTpu3anmsi Tel. OJNEKTpUYeCKUud 3apsan. JlBa Buaa 3IEKTPUUYECKUX
3apsiioB. [IpOBOJHMKHK, TUAJIEKTPUKU W TOJIYNPOBOJHUKHU. 3aKOH COXpPAHEHUS
AIEKTPUUYECKOTO 3apsiia.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuyHslil 31eKTpUuecKuil 3apsi.
Dnektpuueckoenone. HanpsxeHHocThaiekTpruaeckoronos. [ [punnmmn



CYyHEPHO3ULIMK 3JEKTPUUECKUX MOoJed. JIMHUKM HanpsKEHHOCTH 3JEKTPUUYECKOTO
HOJISL.

PaGota cun anekTpocraTudeckoro moss. [lorennuan. PazHOCThIIOTEHIHAIOB.
[IpoBOAHUKM M AMAIEKTPUKH B DIIEKTPOCTATUYECKOM IToje. JluanmekTpudeckas
POHUIIAEMOCTb.

OnekTpoeMKocTh. KoHneHcaTop. DNeKTpOEMKOCTHIIOCKOTOKOHIEHCATOPA.
DHeprus3apsKEHHOTOKOHEHCATOpA.

TexHuyeckue yCTpoHWCTBA M NPAKTHUUYECKOE NPHUMEHEHHE: HSIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUUECKas 3alllUuTa, 3a3eMJICHUE DIIEKTPONpPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTpyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpOMCTBOUIIPUHLIMIIAEUCTBUSIIIIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKHUBAIEKTPOCTATUYECKOMIIOIIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKUBIIEKTPOCTATUYECKOMIIONE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOIIAIn
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrusa3apsKEHHOTOKOHEHCATOPA.

Yuenuueckuiisxcnepumenm,nabopamopHviepabomuoi

N3MepeHnesIeKTPOEMKOCTUKOHIEHCATOPA.

Tema2.Ilocmoannvtitanekmpuueckuiimox. Tokugpaznuunvixcpeoax

DONEeKTpUYECKUd TOK. YCIOBUS CYHIECTBOBAHMSI DSJIEKTPUUYECKOTO TOKA.
Ncrounukurtoka.Cunatoka.l loCcTOSHHBIATOK.

Hanpsixenne.3akoHOMaityyacTKaleIu.

DJIEKTPUYECKOE CONPOTUBJIECHUE. YIENbHOE CONPOTHUBIICHHE BEIIECTBA.
[TocnenoBarenbHOE, TapaIeIbHOE,CMEIIAHHOECOEAMHEHUETTPOBOJHUKOB.

PabGora osnektpuyeckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
3JIEKTPUYECKOTO TOKA.

DNEKTPOIBHKYIIAACHIANBHYTPEHHEECOTPOTUBIEHUEUCTOYHUKATOKA.
3axkoHOMaISIMOTHOM(3aMKHY TO )a5iekTpruyeckoienu. Koporkoe3aMbikaHue.

DIIEeKTpOHHAA MIPOBOJIUMOCTD TBEPABIX  METAJUIOB. 3aBHCUMOCTb
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

OnexkTpuyecKuiTokBBaKyyme. CBOMCTBA3IEKTPOHHBIXITYUKOB.

[TonynpOBOIHUKHY. CoOcTBeHHast u MpUMecHast MIPOBOJIUMOCTH
oJTynpoBoiHUKOB. CBoiicTBa p—N-niepexoaa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DNeKTpUYecKuii TOK B  pacTBOpax M  paciiiaBaX  3JIEKTPOJIUTOB.
DIIEKTPOIUTUYECKASATUCCOLNAIUS. DIEKTPOIH3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSITENbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckrue yCTpPOMCTBA M MPAKTUYECKOEC MPUMEHEHHUE: aMIepMerp,
BOJIBTMETP, PEOCTaT, HCTOYHUKHA TOKA, DJJICKTPOHATPEBATEIbHBIC MPHOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN O,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TAIbBAHUKA.

Llemoncmpayuu

N3mMepeHrnecibITOKanHaPSHKCHUSI.

3aBUCHUMOCTHCONIPOTUBICHUALIMIINHIPUYECKUXTTPOBOIHUKOBOT/JINHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHUS M MaTepuaa.

CMelaHHOeCOeTMHEHHENPOBOIHUKOB.

[IpsmMoe wW3MepeHue DIEKTPOABMXKYIIEH cuibl. KOpoTKoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OILIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCThCONIPOTUBIICHUSMETAINIOBOTTEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoipa3psauipoBOAMMOCTBEBO3AYXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuiisxcnepumenm,nabopamopHviepabomol

N3y4yeHnecMenaHHOr0COeIMHEHUSPE3UCTOPOB.

N3mepeHne 3JIEKTPOJIBUKYILIEH CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHBIICHUSI.

HaOmronenunesnexpoamnsa.

MesknpeaMeTHbIECBA3U

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 10 kiacce OCyIIECTBISETCA C
YYETOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcamMu MaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Mesicnpeomemnole nowsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUS: SIBJICHWE, HAay4YHBIM (akT, rumore3a, puznueckas BeJIWYMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHWe CUCTEMBl ypaBHEHUM, JuHEWHas (QyHKIHS,
napabosna, rurnepoosia, ux rpaguku U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCHUHYC, TaHT'€HC,KOTAaHI€HC,0CHOBHOETPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCHU KOOPIAUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHBI TEIUIONEPEIayH, TEIJIOBOE PABHOBECHE),
AIEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJIE.

Xumus: JTUCKPETHOECTPOEHUE BEILECTBA,CTPOCHUE AaTOMOBUMOJEKYJ,MOJIb
BEIIIECTBA,MOJISIPHAsIMACCA, TETIIIOBBIECBOMCTBATBEPABIXTEIN, ) KUAKOCTEN N



ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJUTHUYECKAS TUCCOLMALMS,
rajbBaHMKa.

I'eoepaghus:BnaxxHOCTbBO3/yXa,BETPbI,0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABM)KEHUN C HCIOJB30BAHUEM MEXAHU3MOB,
y4€T TpEHUs B TEXHUKE, MOAIIMIIHUKH, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET W JPYrHE), JABUIATelb BHYTPEHHETO
cropanusi, naposasi TypOrHa, OBITOBOM XOJIOAWJIBHHUK, KOHAUIIMOHED, TEXHOJIOTHH
[OJly4YEHUS] COBPEMEHHBIX MAaTepUaioB, B TOM 4HCJIE HaHOMAaTepUalIOB, U
HAaHOTEXHOJOIMH, 3JIEKTPOCTATHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArPEBATEIbHBIC pUOOPBHI,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11KJIACC

Paznend. JaekrpoaMHamMuka

Tema3.MaznummnoenoJie. J1eKmMPOMAcHUMHAAUHOYKUUA

[TocTossHHbIE  MarHuThl.  B3aumopaelWCTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe moJsie. BekTtop MarHUTHOM UWHAYKOUU. [IpuHIUNn cynepno3unuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM WHAYKIuW. KapTuHa JUHUI MarHUTHOM
WHIYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIUA
MAarHUTHOTO TIOJISA JJIMHHOTO IPAMOIO IMPOBOJHUKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Ipcrena. BzaumoaeicTBue npoBOJHUKOB C
TOKOM.

CunaAmMnepa,eeMo1yJIbHHAIIPABIICHUE.

Cuia Jlopeniia,e¢ MOAyJbU HampaBiieHUE.[BUKEHNUE 3apsSKEHHOMYACTHULIBI B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuibl JlopeHiia.

SIBneHue DNEKTpOMAarHMTHOW MWHAYKOMHA. [lOTOK BEKTOpa MAarHUTHOU
WHAYKUAW. OJIEKTPOJABHKYINAs CUla HHAYKIWU. 3aKOH AJICKTPOMArHUTHOMN
nHaykuuu Papanes.

BuxpeBoe »ieKTpuyYecKoe ToJie. ONEKTPOABHKYIIAs CUjla HHIYKIUU B
MIPOBOJHUKE, IBMKYIIIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBunoJlenua.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJCKTPOABIKYIIAS  CHJIA
CaMOUHIYKITUH.

DHEPrussMarHuTHOTOMOJISIKATYIIKUCTOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHudeckrue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TMOCTOSHHbBIC
MArHuThl, BJEKTPOMArHUTBI, JJIEKTPOJABUIaTEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS TI€Yb.



Llemoncmpayuu

OnsITOpcTena.

OTKIJIOHEHHERJIEKTPOHHOTOITyYKaMarHUTHBIMITIOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoieiicTBUEIBYXITPOBOAHUKOBCTOKOM. CHita

Awmrepa.

JevictBuecunbl)[opeHIIaHAMOHBINEKTPOIIUTA.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBunoJlenna.

3aBUCHUMOCTBANIEKTPOABUKYIIEHCUIBIMHAYKIIUIOTCKOPOCTUN3MEHEHHU S
MAarHuTHOTO MOTOKA.

SIBneHnecaMOMH YKL,

Yyenuueckuiisxcnepumenm,nabopamopHviepabomol

N3y4eHrneMarHu THOT ONOJISIKATYIIKUCTOKOM.

HccnenoBanneneicTBUSIIOCTOSIHHOTOMAarHuTaHapaMKycTokoM. McciienoBanmue

SIBJICHUS DJIEKTPOMAarHUTHOW WH]TYKIIUH.

Pa3nenS.Kosie0aHMAMBOJIHBI

Temal.MexanuueckueuinekmpomazHumHvleKo1e0anus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJICOaHMS.
I"apmonnyeckue konedanus. [lepuon, wacrora, amrmumryga u (aza KoseOaHUM.
[IpyXuHHBIA MasATHUK. MaremMaTUYeCKUN MAasTHUK. YPaBHEHHUE TapMOHUYECKHUX
kosnebanuii. [IpeBparieHue sHeprun Mpy rApMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
ANEKTPOMATHUTHBIMU KoJieOaHusiMU. Popmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUU B UJICATHHOM KO0JIE0ATEIbHOM KOHTYDE.

[TpencraBienne o 3aTyxaroUMX KojeOaHUsX. BeIHYX/IeHHbIE MEXaHHUUECKHE
kosiebanus. Pezonanc. BeiHyX1€HHbIE 3JIEKTPOMArHUTHbBIE KOJICOaHMUSL.

[lepemennblii TOK. CHHYCOMJAIBHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE M JACHCTBYIOIIEE 3HAUYECHHE CHJIbl TOKa W
HaIpPsHKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenavya u moTpeOICHUE IIEKTPUUSCKON
SHEPIruU. DKOJIOTMYECKUE PUCKU NPH NMPOU3BOACTBE AEKTposHepruu. KynpTypa
VCIIOJIb30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanuenapamMeTpoBKOIe0aTeIbHONCUCTEMBI(TPYKUHHBIMUITN
MaTeMaTUYECKUIl MASTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrecBONCTBBBIHY K ICHHBIXKOJICOAHUM.

HabGnronenue pe3onanca.

CBOOOIHBICINEKTPOMATHUTHBIEKOJICOAHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHc mnpu MOCIENOBATEIIBHOM COEAMHEHUU PE3UCTOPa, KATYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

MoaenbIMHUUAIEKTPOTIEpEaAUH.

Yuenuueckuiisxkcnepumenm,nabopamopHviepabomuol

HccnenoBanre 3aBUCUMOCTH TIEpHOa MajbIX KOJieOaHWI Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanre NEPEMEHHOIO TOKA B IIEMU U3 MOCIEN0BATEIBHOCOETMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pE3UCTOpa.

Tema2.MexanuueckueuineKmpomazHUMHbIEE0IHbL

MexaHnueckue BOJHBI, ycioBUs pacnpocTpaneHus. Ilepuon. CkopocThb
pacrpocTpaHeHuss W JjuHa BOJIHBL. [lomepeuHble U TPOJOJIBHBIE BOJIHEI.
WNuTtepdepenuus u AuPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocth 3Byka. Bricora Tona. TemOp 3Byka.

DNEKTPOMArHUTHBIEBOJIHBL. Y CIIOBUSIM3ITYYEHUSARIEKTPOMArHUTHBIX BOJTH.
B3anmnas opuentauust BektopoB E, B, V B anexkrpoMarautHoi BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKe€HUE, MpPeJIOMJICHUE, MOoJsipu3anus, Tudpaxuus,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana >J1€KTPOMarHUTHBIX BOJH. [I[pruMeHEHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTIBIpaIUOCBI3UNTENEBUACHUA. Pagroiokarusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTBI, YJIBTPAa3BYKOBasi JIWArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paaroNpuEMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHUEHPaACIPOCTPAHEHUETIONEPEYHBIXUMPOI0IHHBIXBOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronennennreppepeHmmunuangpakimuMexaHnIeCKUXBOJTH.

3BYKOBOW pE30HAHC.

Halmro1eH1ecBI3UrpOMKOCTU3BYKAUBBICOTHITOHACAMIUIUTYIOMH YaCTOTOM
KOJIeOaHU.



HccnenoBanne  CBOMCTB — DJIEKTPOMATrHUTHBIX — BOJIH: OTpaXKEHUE,
npesioMJIeHHUE, Mojaspu3anus, Audpakuus, HHTephepeHus.

Tema3.0Onmuxa

['eomeTpuueckas ontuka. lIpsMonuHENHHOE pacnpoCTpaHEHUE CBETA B
omHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
IIJIOCKOM 3€pKaJe.

[IpenomnenuecBeTa.3aKOHBINPETOMICHUSICBETA. AOCOIOTHBI ~ TTOKa3aTellb
npenomiicHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroia MHOJHOIO
BHYTPEHHETO OTPAXKEHUSI.

JHucnepcusicera.CroxHbllicocTaBOenorocsera. LIBer.

CoOuparormyie ¥ pacceuBaronye JUH3BL. ToHkas suH3a. DokycHoe
paccTOsIHUE W ONTHYECKas CHila TOHKOW JMH3bL. llocTpoeHne m300pakeHuil B
coOuparIIMX U pacceuBaroluX JuH3aX. PopMmyna TOHKOW JIMH3BL. YBEIUYEHUE,
JTaBaeMo€ JIMH30M.

[IpenenpInpuMEHMMOCTUT€OMETPUYECKONOIITUKH.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHble HCTOYHMKH.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHHUMYMOB B HMHTEpP(EpEHUHOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakaus ceta. JudpakumonHas pemietka. YciaoBHE HaONIOACHUA
IVIaBHBIX ~MAaKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(OPaKIUOHHYIO PEHICTKY.

[Tonspuzanusceera.

TexHUYecKue yCTpPOMCTBAa M NPAKTUYECKOE NPUMEHEHHME: OYKH, JIyIa,
(oroanmnapaT, NPOEKIMOHHBIN ammapar, MHUKpPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELICTKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonIMHENHOE PACIPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHHE CBETA.
OnTruyeckuenpuoophl.

[TonHoeBHYyTpeHHEeOTpaxeHue.Mo1enbCBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6moneanennrepdepeHIIMUCBETA.

Hab6mronenune nudpaximm ceera.

HaOGmronenue nucnepcuu cBera.

[Tonmy4yeHnecnekTpacnoMOIbIOIPU3MBI.

[TonyuenunecnekTpacnomolbioudpakimonHoipemeTku. Habmonenue

NOJISIpU3alH CBETA.

Yuenuueckuiisxkcnepumenm,1a6opamopHrviepabomoi



N3mepenue nokasarens NpeioMIICHUS CTEKJIA.
HccnenoBannecBoiCTBU300paKEHUMBIIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3nes16.0OcHOBBICTICIMATBLHONTEOPUHOTHOCUTEILHOCTH
['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CIIEIMAIBHOW TEOPUM OTHOCUTEIBHOCTU: HHBAPUAHTHOCTH MOIYJISI CKOPOCTHCBETA
B BaKyyM€, IPUHUHUII OTHOCUTEIbHOCTH DUHIITENHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKPAILCHHE
JUTHHBI.
OHEPrusiuuMITYJIbCPEIATUBUCTCKOMYACTUIIBI.

CBs13b Macchl € SHEPruel U UMIYJIbCOM PEISTUBUCTCKOW YaCTHIIbI. JHEPTHS
IIOKOSI.

Paspen7.KBantoBasipusuka

Temal.dnemenmuvlK6aHmMOGOONMUKU

®otonbl.®opmyna [1nanka cBsi3u sHEpruu GoOTOHA C €ro YacTOTON. DHeprus
U UMITYJIbC (DOTOHA.

OtkpeiTre U uccnenoBanue Goroadpdexra. Onbitel A. I'. CToseroBa. 3akOHBI
dotosddexra. YpaBHenue DiHmTeitHa 11 poTodpdexra. «KpacHas rpaHunar
doTtoadekra.

HasnennecBera.OnbiTeil1.H.JIeOenena.

XHUMHUYECKOE EUCTBUE CBETA.

TexHuyeckue yCcTpoCTBa MIPAKTHUECKOECTIPUMEHEHUE: POTOAIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

doToddhekTHAyCTaHOBKECITMHKOBONIIIIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodh(DEKTa.

Ceeroauos.

Conneunasibarapes.

Tema2.Cmpoenueamoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuIO 0 -4acTHII.
IlmanerapHas mogxens aroma. Ilocrymarel bopa. M3znydeHune u moriomeHue
(GOTOHOB mpu mepexojie aToMa C OJHOTO YPOBHS DHEPrUM Ha Jpyroil. Bumbr
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPOA.

BomHoBble cBolicTBa yactull. Bonuel ne bpoina. KoprnyckynsspHo-BoaHOBOM
yaau3M.

CHOHTaHHOEUBBIHYKJEHHOEU3ITYYEHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

OrnpeneneHneIMHBIBOIHBLIA3EPA.

Hab6roneHnenmHeuaTbIXCieKTPOBU3ITYYECHUS.

Jlazep.

Yuenuueckuiisxcnepumenm,nabopamopHviepabomuoi

HabnronennennHeiyaTorocneKkTpa.

Tema3.Amomnoesaopo

OKCIEpUMEHTBL,JOKA3bIBAIOIINE  CIOKHOCThCTPOCHUSAAPA. OTKPBITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna 1mo  ompeneneHuio  coctaBa
panuoakTBHOTO u3nMydeHus. CBoiictBa anbda-, Oera-, ramMma-u3IydCHUS.
BinsgHnepaanoak THBHOCTUHAKUBBIEOPTaHU3MBI.

OTtkpeiTHEpOoTOHaNHEWTpOoHA. HykinonHasmonenbsapal eiizendepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Torbl.

Anbda-pacriaz. DNEKTPOHHBIM M TO3UTPOHHBIA Oera-pacman. ['amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.

OHepruscBI3UHYKIOHOBBsApe. A nepHblecunsl. [lepextmacceisipa. SAnepHbie

peakuuu. Jlenenue u CUHTE3 SA€ED.

Anepubriipeaktop. TepmosinepHbliicuaTe3. I [po0aeMbIMIEpCIEKTUBEI SACPHON
DHEPTreTUKHU. DKOJIOTUYECKNE aCIIEKTHI SIAEPHON SHEPTETHUKH.

OnemeHTapHbleyacTULbL. OTKPBITUEIIO3UTPOHA.

MeToapIHa0MI0IEHUANPETUCTPALIUNIIEMEHTAPHBIX YACTHII.

®dyHaMeHTanbHbleB3auMo 1l cTBUS. EquHCTBO(DU3NUECKOMKap TUHBIMUPA.

TexHn4eCcKueyCTpONCTBANIIPAKTHYECKOECIIPUMEHEHNE: TI03UMETP, KaMepa
Buiibcona, sinepHbiiipeakTop,aToMHasoomoa.

Jlemoncmpayuu

CUYETUYNKNOHU3HPYIOIINXYACTHII.

Yuenuueckuiisxcnepumenm,nabopamopHviepabomol

HccnenoBanneTpekoBuacTuil(1oroToBeIMpoTorpadusim).

Pa3znen8.2/1eMeHTHIaCTPOHOMMHUACTPOPUIMKH

Otansl pa3BuTUs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aACTPOHOMHUH.

Bun 3B&3mHoro neba. Co3Be3gusi, sIpKHE 3BE3JIbI, IUIAHETHI, MX BHJIMMOC
NIBDKEHUE.

ConHeunasicucTema.

Cosnne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHua U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTepUCTHKHU. JlMarpamma «CHEKTpajbHBIA Kiace —
CBETHUMOCTBY». 3BE3IbI TJIABHOHM IIOCIIENOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTB»IJISI3BE3/ITTIABHONIIOCIIEI0BATEILHOCTH. BHYTpeHHEeCTpOeH e



3B¢3/1. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bodtonnu CoJiHIa U
3B€3J1. JTanbl )KU3HU 3BE3/I.

Mneunsiii Iyt — Hama [Mamaktuka. [lonoxenue u nBwxeHue CoiaHua B
lNanakTuke. Tunsl raakTuk. PaguoranakTuku U KBazapbl. UepHbIE IBIPBI B SApax
TaJIAKTUK.

Bcenennas.PaciupenuneBceenennoii. 3akon Xa601a. Paz0eranneraiakTuk.
Teopusbonboros3peisa. PeTMKTOBOCH3ITyUCHHE.

MacmrabHasctpykrypaBcenennoi. MeraranakTuka.

Hepemennsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckuenabarooenus

HaOnronenusi HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHUEM KOMIBIOTEPHBIX
PUIOKEHUH I ONpe/ieNICHUs MOJI0XKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be3/1sd CEeBEPHOro MOIYIIApUs U IPKUE 3BE3/bI.

Ha6monenusisreneckonlynsl, maner, Mneunorollytu.

Oo6o01maoLIeenoBTOPEHNE

Ponp Qu3uku © acTpOHOMHUU B HKOHOMHUYECKOM, TEXHOJOTHUECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax NesTeIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4HOW KapTHHE MUpa, pOJib PU3NUECKON TEOpUn
B (GOpPMHpPOBAHUU TIPEACTABICHUN O (DUINYECKON KapTHHE MHpPA, MECTO
(¢u3nyeckoil KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX
MPEJICTABICHUI O IPUPOJIE.

MesknpeaMeTHbIECBA3U

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 11 kimacce ocylmecTBIsiETCS C
Y4ETOM COJAEPIKATEIbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAY4YHOTO
MO3HAHUS: SIBJICHUE, HAy4YHbIM (aKT, TUnoresa, (pu3nyueckas BEIWYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHMH HA OCH KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIE D3JIEMEHTAPHBIX (QPYHKIUN, MPU3HAKU MOAOOUS TPEYroJbHUKOB,
oTmpe/eeHIe MIOMIAAN IIOCKUX (GUTYp U 00BEMa Tell.

buonocus: snektpuyeckue SBIECHUS B JKUBOM MpUpOJE, KojeOaTelnbHbIE
JBUXEHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOU IPUPOAE, NCUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPIBIX
TEJ, MEXaHW3MbI 00pa30BaHMS KPUCTAIUTMYECKON PEIICTKH, CIIEKTPATbHbIaHAIN3.



l'eocpagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX DY,
(doTOCHEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIECTPSICEHHIA.

Texnonoeus: JNUHUU DJIEKTpONEpeAady, TEHEpaTop IMEePEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS T[€4Yb, pajap, PaauONpPUEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
coJIHEeYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECHEUYUThH JTOCTUKEHHE CIIEIYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JINYHOCTHBIEPE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS Y4eOHOro mpeamera «Ou3nKa» AOJKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTH OOYYarolmMXCsl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OTBITA U OMbBITA JEATEIBHOCTH B IMPOIECCE PEATN3ALMN OCHOBHBIX HalpaBJICHUN
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCKOTOBOCIIATAHMS:

c(hOpMHUPOBAHHOCTHIPAKIAHCKONTIOZUITUUOOYYAIOIIETOCSIKAKAKTUBHOTOU
OTBETCTBEHHOTO 4YJI€HA POCCUICKOTO OOIIECTBA;

NPUHITHE  TPAAUIMOHHBIX  OOINEYEIIOBEYECKUX  T'YMAaHHUCTHYECKUX U
JEMOKPAaTUYECKUX LIECHHOCTEM;

TOTOBHOCTHBECTUCOBMECTHYIOAEATEIIbHOCTBBUHTEPECAXTPAKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONM OpPTaHU3alINHY;

YMEHHUEB3aMMOACHCTBOBATHCCOIUATLHBIMUUHCTUTYTAMUBCOOTBETCTBUUC UX
GYHKIUSIMHA U Ha3HAYCHUEM;

rOTOBHOCTHKT'YMaHUTAPHOWHUBOJIOHTEPCKONACATENBHOCTH;

2) IaTPHOTHYECKOTOBOCTIMTAHHUS:

c(hOpMHPOBAHHOCTH POCCHICKOM TPaXKT1aHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA;

LIEHHOCTHOEOTHOILIEHUEKTOCY/IAPCTBEHHBIMCUMBOJIAM, I0CTUKEHUSIM
POCCHICKUX YYCHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOTOBOCTIMTAHUS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTHOIICHUBATHCUTYAITUIOUTIPUHUMATHOCO3HAHHBICPEIICHUS,
OPUEHTHUPYACLHAMOPAIbHO-HPABCTBEHHBICHOPMBIMIIEHHOCTH,BTOMYKCIIEB
JNEATEIbHOCTH YUYCHOTO;

OCO3HAHUEIMYHOTOBKJIA/IaBIIOCTPOCHUEYCTONYMBOTOOY/IYIIETO;

4) 3CTeTHYECKOTOBOCIIMTAHUS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuiero pu3nvyeckoil Hayke;



5) TpyA0BOTOBOCTTUTAHUSA:

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCUOHATBLHOW eSTeIbHOCTH, B TOM
YHUCIIECBA3AHHBIMC(PU3NKOUUTEXHUKON, yMEHUECOBEPIIATHOCO3HAHHBIMBBIOOD
Oynyiel mpoeccuu 1 peau30BbIBATh COOCTBEHHBIC KU3HEHHBIC MJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3UKY HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JIOrHYeCKOrOBOCTTATAHMSA:

c(OPMUPOBAHHOCTh KOJIOTUYECKOW KYJIbTYPbl, OCO3HAHHUE TJI00AIBHOTO
XapakTepa SKOJOTUYECKUX TIPOOIIeM;

MJIaHUPOBAHUEUOCYIIIECTBICHUEIEHCTBUIBOKPY KAIOIIEHCPEICHAOCHOBE
3HAHMS 1IeJIeH YCTOMYHUBOTO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpeHHe OMbITa JEATEIBHOCTH HKOJOTUYECKOM HAMNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) HEHHOCTHHAYYHOT OTIO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEeIIbHOCTH, TOTOBHOCTh B IIPOLECCE
M3ydeHHs (PU3MKHU OCYIIECTBIATh MPOCKTHYIO U UCCIEA0BATEIBCKYIOACATEILHOCTD
WHIUBUTyAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIEPE3YJIBTATbBI

Io3HaBaTe/ibHbIEYyHUBEPCAJIbHbIEYUeOHbIeIeCTBUS
ba3oBble Jlornueckue JaeicTBUA:
CaMOCTOSITeJIbHO  (hOpMYyJIMpOBaTH W aKTyaJu3UpoBaTh  MpooJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;
ONpeACIAThIETUACATEIbHOCTH,3a/IaBaTblIapaMETPhIUKPUTEPUNUX JOCTHUKEHUSI;
BBISIBIIAIT ~ 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B  paccMaTpPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabaTpIBaThIIAHPEIICHUSAIIPOOIEMBICYUSTOMAHATN3AUMEIOIITUX CS
MaTepHuaIbHbIX U HEMATEpHUAJIbHBIX PECYPCOB;
BHOCUTBKOPPEKTUBBIB/ICATEIBHOCTh,01ICHUBATHCOOTBETCTBUEPE3YILTATOB
1EJISIM, OIIEHUBATh PUCKH TMOCIICICTBUIN AEATEILHOCTH;
KOOPJIMHUPOBATh ¥  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEALHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
Pa3BUBATHKPEATHBHOCMBIIIUICHUSTTPUPEIIICHUMKN3HEHHBIXTIPOOIIEM.
ba3oBblencciie1oBaTe/IbCKHEIEHCTBUS
BJIaJIETbHAYYHOUTEPMUHOJIOTUEH, KITFOU€BBIMUTTOHATUSIMUUMETOJAMUPU3UIECK
OH HayKH;



BIIAJICTh HABBIKAMHU y4€OHO-MCCIICIOBATEIHCKON M TIPOSKTHON JESTEIHHOCTH
B 00J1acT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY
METOJIOB pelIeHUsl 3a/ad (PU3NYECKOTO COJACpKaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B MTO3HAHUS,

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETAlMY, MpPeoOpa3OoBaHUI0 M NPUMEHEHUIO B Pa3IUYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBIIATh TMPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUIIOTE3y €€ pEIEHHUs, HaXOIAUTh apryMEHThl HJis J0Ka3aTeIbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHaJIU3UpPOBaTh TMOJYYCHHBIE B XOJE pEUICHUS 3aJlaud  pe3yJbTaThl,
KPUTUYECKH OIEHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
JeSTeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaThOIEHKYHOBBIMCUTYAIIHSAM,0IICHUBATHITPHOOPETCHHBIAOIIBIT;

YMETh TEPEHOCHUTh 3HaHWA 10 (U3MKEe B MPAKTUUECKYyI0 00JacTh
KU3HECATSIIEHOCTH,

YMETBUHTETPUPOBATE3HAHUAU3PA3HBIXIIPEIMETHBIX 001aCTEH;

BBIJIBUTATHHOBBICU I, ITPEIIAraThOPUTTHATBHBICTIOAX OABIUPEIIICHHUS;

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIIHNE ATbTePHATHBHBIC PEICHU.
PaGoracundopmanmeii:

BJIAJICTh HABBIKAMHU TIOJIYYCHHUS WHGOPMAHMHA (PU3NIECKOTO COJICpKaHUS U3
MUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISTh IIOUCK, aHalu3,
CUCTEMATH3AIMI0 W WHTEPNPETAlUI0 WH(OpMAIMU pa3IuYHBIX BUIOB U (HopM
MpeACTaBICHHUS;

OIICHHBAThI0CTOBEPHOCTHUH(POPMAITHH;

UCIIOJIB30BaTh  CPEICTBA  WH(DOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3aIMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHUN DSPrOHOMHMKH, TEXHHUKH OC€30IaCHOCTH,
TUTHEHBI, pecypcocOepexeHusi, TMpaBOBbIX M OJTUYECKHX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACPKAHUSA B Pa3IUYHBIX (opMarax c
y4eTOM Ha3HAYCHUS WH(POpPMAIIUY | TIEIICBOM ayIUTOPHH, BRIOUpAst ONTHUMATIBLHYIO
dbopMy TIpeCcTaBIICHUS U BU3yaJIU3alIiu.

KoMMyHuKaTHBHBbICYHHBEpPCAIbHbICYYeOHbICICHCTBHS:
OCYILECTBISATHOOLUICHUEHAYPOKaX (PU3UKUUBOBHEYPOUHONACSITETbHOCTH;
pacro3HaBaTh  MPEANOCHUIKM  KOH(MJIMKTHBIX  CUTyallMii W cMsAryaTh

KOH(IIUKTHI;



Pa3BEpHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3bIKOBBIX CPEJICTB;

IIOHMMATh U MCHOJIB30BAaTh NPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C Y4ye€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaKJIOTO YJI€HA KOJUIEKTHBA;

NPUHAMATh I1€IM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JIEUCTBUA MO €€ JOCTHXKCHHUIO: COCTaBISATh IUIAH JCHCTBUM,
pacupenensaTh pojad € YYETOM MHEHHMH YYaCTHHKOB, OOCYXKIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOErO BKJIAJa WU KaXJAOr0 YYAaCTHUKA KOMAaHJIbl B
OOIIHiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE ITPOEKTHI, OLECHWBATH HJAEHU C TO3ULUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEIECHUE B PAa3JIMYHBIX
CUTYalUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBICyHUBEpPCAJbHbICy4eOHbIeACHCTBUS
Camoopranm3amnus:

CaMOCTOATENILHO OCYUIECTBJIATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
(U3NMKM W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a9H;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS] PACUYCTHBIX M KayeCTBEHHBIX
3aj]la4, TUIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl ¢ YYCTOMUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JABaTbOLIEHKYHOBBIMCUTYaLIUSIM;

pacuMpsITh paMKH y4eOHOIro MpeAMETa Ha OCHOBE JIMYHBIX MPEINOYTECHHIA;

JIe1aThOCO3HAHHBIUBBIOOD,apTyMEHTUPOBATHET0,0paThHace0s
OTBETCTBEHHOCTb 3a peLieHue;

OLICHUBATHIIPUOOPETCHHBIAOIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TMPOSIBJICHUIO D3PYIHULIMH B 00JacTH
(pU3HKHU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb,YMOIIMOHAIbHBIHMHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJIAJE€Th  HABbIKAMM  TO3HABATENbHON  pedJeKkcud KaKk  OCO3HaHUS
COBEpILIAEMbIX JIEUCTBUM M MBICTUTENbHBIX TMPOLECCOB, UX pE3YyJIbTaTOB M
OCHOBaHMUM;

UCIIOJIb30BaTh MPUEMbI PEQIIEKCUH JIJIsl OLIEHKH CUTYalluH, BHIOOpa BEPHOTO
pEelIeHuUS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKEHHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TMIPU aHAIW3E pPe3yIbTaTOB
TeSTEIILHOCTH,

PUHUMATHCEOS,[TOHUMAsICBOMHETOCTATKIHIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apTryMEHTHl JPYTHX TP aHAIW3€ pPEe3yIbTaToB
TESTEIILHOCTH,

IPU3HABATHCBOCTIPABOUIIPABOAPYTUXHAOIITHOKH.

B mporecce 1ocTiKeHUS TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MIPOTPAMMBITIO
bu3uke A YpOBHA CpelHero ooOmero oOpa3oBaHUA Yy  0O0YyYarOIIMXCS
COBEPIICHCTBYETCS HYMOIIMOHATBHBIN WUHTEIUICKT, IpeIIoJIararoIIni
c(OPMHUPOBAHHOCTbD:

CaMOCO3HAHUS, BKITIOYAIOIIETOCTIOCOOHOCTHIIOHUMATHCBOCIMOIIMOHATBHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOW SMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOC TMOBEJACHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
AMOITMOHAIEHBIM U3MEHECHHSAM U TIPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIICH CTpEMJICHUE K JIOCTHXKCHHIO 1ETU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIXHABBIKOB, BKIIFOUAIOIIMXCITIOCOOHOCTHBBICTPAUBATHOTHOIIICHUST  C
JIPYTUMU JIIOABMU, 3a00TUTHCSI, IPOSIBIATH MHTEPEC U pa3periaTb KOHPIUKTHI.

NPEAMETHBIEPE3YJIBTATDBI

K xoniy oOyuenuss B 10 kijiacce mnpeIMeTHBbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAayYHOW KapTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIbHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (DU3UYECKUX MOJCICH:
MaTepHualibHasi TOUYKa, MHEpIUaIbHAs CUCTEMa OTCYETa, aOCOIIOTHO TBEPJOE TEJIO,
UJeanbHbIi a3, MOJEIU CTPOEHHUS Ta30B, )KUAKOCTEH M TBEPIBIX TEJ, TOYCUHBIN
ANEKTPUUECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacrno3HaBath (U3UYECKHUE SIBJICHUS (TIPOLIECChI) U OOBSICHITH UX HA OCHOBE
3aKOHOBMEXAHUKHU,MOJIEKYJISIPHO-KUHETUYECKOUTEOPUUCTPOCHUSABEILIECTBAN



3JIEKTPOAMHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHOEIBUKEHHUE,
CBOOOJIHOE MaJIeHUE TeJl, IBHXKEHHE MO OKPY>KHOCTH, UHEPIUs, B3aUMOJIECHCTBUE
ten, auddy3us, OPOYHOBCKOE IBUXKEHUE, CTPOCHHUE >KUIKOCTEWM TBEPABIX Te,
U3MEHEeHHEe O00beMa Tel MpU HarpeBaHUU (OXJIaXKIEHHUU), TEIIOBOE pPaBHOBECHUE,
WCHapeHne, KOHJCHCAIWsS, IUIABJICHUE, KPUCTAILIA3ALMS, KWIECHUE, BIIAXKHOCTh
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a NPU €r0 HArpeBaHUHM B 3aKPBITOM COCYIE,
CBSI3b MEXKIYy IapaMeTpaMH COCTOSIHHS ra3a B M3OIPOLECCax, AJIEKTPU3ALUs Te,
B3aUMOJCHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JIBI)KEHME, HCTOJb3ysl (PU3NYECKUE BEIMYMHBI:
KOOpAWHATa, IyTh, NEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
WMITYJIbC TE€JIA, KHHETUYECKAsl SHEPrus, NOTEHUHAIbHAS DHEPTUsl, MEXaHUYECKas
paboTa, MexXaHWYECKas MOIIMHOCTh, IPH OINHUCAHWHA TPABUILHO TPAKTOBAThH
(GU3UYECKUIT CMBICT MCIOJIB3YEMbIX BEIUYMH, UX OOO3HAUYECHUS W EIUHUIIbI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJIMYNHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIJIOBBIC SIBIICHMUS,
UCTIONB3YsS (U3UYECKUE BEIMYMHBI: [IaBIICHUE Tra3za, TEMIIeparypa, CpeaHss
KHMHETUYECKAs] SHEPTUs XaOTHYECKOrO JBHXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAS HSHEprus, padoTa rasa,
KOA((DUIIMEHT TMOJe3HOTO JEUCTBUS TEIJIOBOTO JIBUTATENsA; IPU OINKCAHUU
MPaBWJIbHO TPaKTOBaTh (DU3UUECKUN CMBICT MCIHOJB3YEMbIX BEJIUYUH, UX
0003HaYEHUs U €AWHUIBI, HaXOAUTh (POPMYJIbI, CBSA3BIBAIOIIUE JAHHYIO
(GU3HUECKYI0 BEJIMUUHY C IPYTUMHU BEJIMYUHAM;

ONUCHIBAaTh W3YYECHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBAU AJIEKTPUUYECKUE
SABJICHHSI (IIPOLIECCHI), UCTIONB3YS (PU3MUECKHE BEIMYUHBI: JICKTPUUYCCKUN 3apsij,
AIEKTPUUYECKOE T0JI€, HAPSIKCHHOCTD MOJIs, MOTEHIINAN, Pa3HOCTh MOTEHIINAJIOB;
MpU  OMNMUCAHUU TMPABWIHHO TPAKTOBATh (DU3UUYECKUN CMBICI MCIOJIb3yEMbIX
BEJIMYMH, UX OOO3HAYEHMS W EIUHHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUNHAMU;

aHAIM3UPOBATh (PU3MUYECKHUE MPOIECCHl U SBJICHUS, UCTOIb3Ys (HU3UUYECKUE
3aKOHBI ¥ MIPUHIUINBL: 3aKOH BceMHupHOTO TsAroTteHus, I, II u III 3akonbl HeroTOHA,
3aKOH COXpPaHEHUS MEXAaHWYECKOM OHHEPruu, 3aKOH COXPAaHCHWs HWMIYJIbCa,
MPUHIIAIN CYNEPNO3UIMNA CHWJI, TPUHIIUIT PABHOMPABUS HHEPIHATBHBIX CHUCTEM
OTCUETa, MOJICKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBS3b CPEHE KMHETUUYECKON IHEPTUM TEIIOBOTO ABUKEHHS MOJIEKYI C
a0COJIOTHON TeMImepaTypou, MepBbId 3aKOH TEPMOJIMHAMUKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH KyioHa, mpu 3TOM pas3inyaTh CJIOBECHYIO
bopMyJIUPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHUE U YCIIOBHS (TpaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBbIE NPUHLMUIBI JEHCTBUS  MalllMH, NpPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHS MX 0€30MacHOTO HCIOJIb30BaHUS B
MOBCEAHEBHOM JKU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI IO HUCCJIEJAOBAHUIO (PU3UYECKUX SBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAaHUEM IMPSIMBIX UM KOCBEHHBIX HW3MEPEHUH, TPHU 3TOM
dbopmynrpoBaTh IpodIEMy/3a1a9y U THIIOTE3Y YIEOHOTO IKCIIEPUMEHTA,COOUPaTh
YCTAaHOBKY W3  TPEIJIOKEHHOTO  O0OpYyIOBaHHs, TMPOBOAUTH  ONBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJIAThH MPSIMbIe U KOCBEHHbIE U3MEPEHUSI (PU3MUECKUX BETUYHUH, MIPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO W3MEPEHMsS] M HCIOJIb30BaTh WU3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIMYMHAMH  C
WCIIOJIb30BaHUEM TPSMBIX HM3MEPEHUN, MPH STOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCHPOBATh PE3yNbTATHI NOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIUYUH BBUJIE
TabIUI ¥ TPaQUKOB, ENaTh BIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

coOJroaTh MpaBuiaa 0€30MacHOTO TpyJa MpPU MPOBEICHUM UCCIEIOBAHUI B
paMKax y4eOHOIro OSKCIEPUMEHTa, Y4eOHO-UCCIENIOBATEIbCKOW U MPOEKTHOU
JESTEIbBHOCTH C KCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U J1a0OpaTOPHOTO
00opyI0BaHuUS;

pemarh pacu€THbIE 3aJayd C SBHO 3aJaHHOW (PU3UYECKOH MOJIETBIO,
UCTIONB3YS (hr3MUecKre 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIHM3a yCIOBHS 3aa4n
BbIOMpATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOAMMBIE JUUIsl €€ PEIICeHHUs, NMPOBOJUTH PAcueThl M OLIEHHWBATH PEaIbHOCTh
MOJy4YEHHOTO 3HaueHUs (PU3MUECKON BEJIUYUHBL;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[EMOYKY PACCYXJCHUU C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sBJICHUS;

UCIOJIb30BaTh Opyd  pemieHud  Y4eOHBIX  3a7ad  COBPEMEHHBIE
UH(GOPMaILMOHHBIE TEXHOJIOTUH JJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIIH
U TIpEJICTaBIICHUs Y4eOHON U HAyYHO-TIOMYJISIPHON MH(pOpMAIUH, TTOTyYSHHON U3
Pa3IMYHBIXMCTOYHUKOB,KPUTHUECKH aHATU3UPOBATHIIONYYaEMY 0 HHPOPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaa POCCUHUCKUX U 3apyOEIKHBIX YICHBIX-(DU3UKOB B
pa3BUTHEHAYKH,00bSICHEHUETIPOLIECCOBOKPY KAIOIIETOMHPA, Bpa3BUTHE

TEXHUKHUHU TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUUECKHUE 3HAHU MO (PU3UKE B MOBCEAHEBHON KU3HUIS
oOecrieueHrss 0€30MAaCHOCTU TpH OOpallleHHH € NpUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS M COOJIOJICHUS HOPM IKOJIOTHYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeEE;



paboTath B TIpYyIIE C BBIIOJHEHUEM Pa3IUYHbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh pabOTy TIpyHmbl, PALUOHAIBHO PpaCHpeleisITh OO0S3aHHOCTH U
IUTAHUPOBATH JIEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJI€KBaTHO OLICHUBATH
BKJIaJ] KQKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMOM IPOOJIEMBI.

K xoHimy oOyuenus B 11 kuacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh y OOYYAIOIINXCSl YMEHUI:

JIEMOHCTPUPOBATh HA MPUMEPAX PoOJib U MeCTO (U3UKH B (OPMUPOBAHUH
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B PA3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKOM ACSATEIBHOCTU JIOAECH, LIEJIOCTHOCTh U €IUHCTBO
(u3nyecKoil KapTUHBI MUPA;

YUUTBHIBATh TPAHUIBl TMPUMEHEHHS H3YyYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN DJIEKTPUUECKUH 3apsAJ, JIyd CBETA, TOUEUHbIA UCTOYHUK CBETA, SIEPHAS
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOrO fJipa NMpU PELIEHUU (PU3HUYECKHX
3aj1ady;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBICHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAaHTOBOW (DM3UKH: 3JIEKTPUUECKasi IPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMUMHYECKOE, MAarHUTHOE NEUCTBUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, 3JICKTPOMAarHuTHasT WHAYKUUS, JEHCTBHE MAarHUTHOIO IIOJS Ha
IPOBOJHUK C TOKOM M JBWXKYIIMHCS 3apsl, 3JIEKTPOMArHUTHBIE KOJeOaHus U
BOJIHBI, NPSIMOJIMHEWHOE PAacHpOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHus, audpakaus ¢ MOJApU3alUs CBETa, JUCIEPCUs  CBETa,
dboTornekTpudeckuit 3pdext (potoddPdexT), cBeToOBOE AaBiIeHNE, BOSHUKHOBEHUE
JMHEHYaToro CHEeKTpa aroMa BOJAOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAs

PaJUOAKTUBHOCTD;
OMKCHIBATh M3YYEHHBIE CBOMCTBA BEILIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  NPOBOJUMOCTh  Pa3JUYHbIX  Cpel) U

ANIEKTPOMATHUTHBIE SBJICHHS (IIPOLIECCHI), HUCIOJb3Yysl (PU3NYECKHE BETUUYUHBIL:
JJIEKTPUYECKUHN 3apsill, CWJIA TOKA, JIEKTPUUYECKOE HAIPSHKEHUE, JIIEKTPUUYECKOE
COTIPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMXKYIIas cujia, paboTa TOKa,
MHIYKIUS MarHUTHOTO MOJisA, cuia Ammepa, cuia JlopeHua, MHIYKTUBHOCTH
KaTyIIKH, SHEPrus JJIEKTPUYECKOTO M MATHUTHOIO MOJIEH, MEPUOJ M 4YacTOTa
KojeOaHui B KoyieOaTeNTbHOM KOHTYpe, 3apsii M Cujia TOKa B Ipolecce
FapMOHMYECKHUX JJIEKTPOMATHUTHBIX ~KoJieOaHW, (OKYCHOE pacCTOsSHUE U
OomNTHYECKas CWJa JIMH3BI, TIPU OMHCAHWUM TMPABUILHO TPAKTOBATHh (HUIUUECCKUI
CMBICJI HCIOJNBb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W E€IUHUIbI, YKa3bIBaTh
GopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JPYTUMHU
BEJINYMHAMU;

ONMUCBHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBJIEHUA M IPOLECCHI, HCIIONb3Ys
(bu3HYEeCKUEBETNYNHBI: CKOPOCTHAIEKTPOMAT HUTHBIX BOJTH,ITTHHABOTHBI A



4acTOTa CBETA, SHEPTUS U UMIYJILC (POTOHA, MEPUO/ TIOTypaciiaia, SHEPTHUs CBI3U
aTOMHBIX SJIep, MNpPU OINUCAHUU TMPABWIBHO TPAKTOBATH (U3HUUYECKUH CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W EJAMHMIIBI, YKa3blBaThb (OPMYIIbI,
CBA3BIBAIOIIME JIaHHYI0 (DU3UYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYUHAMH,
BBIYHUCIISITH 3HAYCHUE (PU3MUECKON BEINYUHBI,

aHAM3UPOBATh (PU3MUYECKHE MPOIECCHI U SBJICHHS, UCIIONB3YS (HHU3UIECKUC
3aKOHBI M MPUHIUIBL 3aK0H OMa, 3aKOHBI TIOCTEA0BATEIBHOTO U MapaIeTEHOTO
COCIMHEHMSI TPOBOJHUKOB, 3aKkoH J[koyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
UHAYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PacIpOCTPAaHEHUsI CBETA, 3aKOHbBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEHHE ODWHIITEHHA Ay porodrddexTa,
3aKOH COXpaHEHMsI SHEPruu, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAaHEHHUS
ANEKTPUYECKOr0 3apsi/ia, 3aKOH COXPAHEHUsT MaccOBOr0 4ucia, nocTyiaTel bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Ipyu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE U YCJIOBUS (TpaHHUIbI, OOJIACTH)
MIPUMEHUMOCTH;

OTIPEICISITh HAIIPABJICHUE BEKTOpa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHa;

CTPOUTh W OIKCHIBATh H300paKEHHUE, CO3/1aBaEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HUCCJICNIOBAHUIO (PU3WYECKUX SBJICHUN U
MIPOIIECCOB C HCITOIB30BAHWEM TMPSMBIX W KOCBEHHBIX H3MEPEHUM: TMPU ITOM
dbopmynupoBarth MpodiieMy/3aauy U TUnoTe3y yueOHOro SKCIepruMeHTa,cooupaTh
YCTAaHOBKY W3  MPEIJIOKEHHOTO  O00OpYyIOBaHUS, TPOBOJUTH  OMNBIT U
(GbopMyIHpOBaTH BHIBOIBI,

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIA CHOCOO W3MEPEHUS W HMCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (DU3UUYECKUX BEITMYUH C UCIOJIb30BAaHUEMITPSIMBIX
WU3MEpPEHUI: TPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHUAC TaOMUI[ U TpaduKoB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHMS,

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIICIOBAaHUM B
paMKax y4eOHOTro OKCIEPUMEHTa, Y4eOHO-HCCIIEOBATEILCKOW W MPOCKTHOU
JESTETLHOCTH C HCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000py/I0BaHUS;

pemartbh pacueTHhIC 3a7a4d C SIBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCTIOJIB3YS (PM3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIIOBHS 3aJIa4M
BBIOMPATH(PUZNYECKYIOMO/IENb, BBIICTIATH(OU3NIECKUEBETNINHBI(OPMYIIBI,



HEO0OXOAMMBIE I €€ PEIICHMs, TPOBOJUTh PacyeThl U OLEHUBATh PEATBHOCTH
[OJy4YEHHOTO 3HaueHUs (PU3NYECKOI BEIMUMHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYKIEHUH C OMOpOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(puznyeckue sBICHUS;

MCII0JIb30BAaTh Opyu  peleHud  y4eOHBIX ~ 3aJad  COBPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMU U

npecTaBICHNUs Y4eOHOM U HAyYHO-TIOMYJISIPHON HH(POPMAIINH, TOTy4YeHHOU U3
Pa3IMYHBIXMCTOYHUKOB,KPUTHUECKUAHATN3UPOBATHIIOyYaeMyOnH(OpMAIIUIO;
OOBSICHATh NPHUHLMUIBl JEMCTBUS MAaIIMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB,pa3InydaThyCcI0BUANX0€301aCHOTOUCIIONb30BAHHUSBIIOBCETHEBHON
KU3HU;

IPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUCHBIX-(PU3HKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEIO MHpA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCITI0JIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3KKE B MOBCETHEBHON KU3HUIIISA
oOecrieueHuss 0€30MAaCHOCTU NpH OOpallleHHMH C NpUOOpaMU U TEXHUYECKHMU
yCTPOMCTBAMHU, ISl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOIIEH Cpene;

paboTaTh B TpyHIe C BBIIOJHEHUEM paA3JIUYHbIX COLMAIBHBIX PpOJIEH,
IJIAaHUPOBATh pPabOTy TPYyNIbl, PAUMOHAIBHO pACHPENessiTh OOS3aHHOCTU U
IJIAHUPOBATH JAESITENBHOCTh B HECTAHJAPTHBIX CUTYAlUSX, aJI€KBAaTHO OLEHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM MPOOJIEMBI.



TEMATHYECKOEIIJTAHUPOBAHMUE
10 KITACC

KosnnyecrBoyacos DJIeKTPOHHbIE
HaumeHnoBaHuepa3aeJI0BUTEM uudpoBbIie
Neni/mm P Konrpoabnbie | IIpakTHueckue (tucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypchbl
Paznenl ®PUBSUKAUMETO/ABIHAYUYHOI' OITIO3HAHUSA
bubmnorexal [OK
1.1 OU3MKaUMETOIBIHAYYHOT'O TTO3HAHUS 2 0 0 httos://m.edsoo.ru/7f41bF72
Uroro nopazneny 2
Paznen2. MEXAHUKA
bubmnorexal [OK
21 Kutniemaritica > 1 0 https://m.edsoo.ru/7f41bf72
bu6nuorexal [OK
22 Hluramiia ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmorexal [OK
2.3 3aKOHBICOXPAHEHUSIB MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Wroro mopaznery 18
Pa3nen3. MOJIEKYJISIPHASI®N3UKAU TEPMOAUHAMUKA
31 OCHOBBIMOJIEKYISIPHO-KUHETUYECKON 9 0 1 bubnuotexal [OK
' TeOpUH https://m.edso0.ru/7f41bf72
bu6mmorexal [OK
2 1 1
3 OCHOBBITEPMOHHAMHKH 0 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbleCOCTOSHUSIBELIECTBA. 5 0 0 bubnuorexkal [OK
' da30BbIE IEPEXOBI https://m.edsoo.ru/7f41bf72



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

Hroro mopazneny 24
Paznend. DJIEKTPOJAUNHAMUKA
bu6mmorexal [OK
41 MEKTPOCTATHI 10 https://m.eds00.ru/7f41bf72
[TocrosHHBIANEKTPUUECKUUTOK. TOKUB bubnnorexal [OK
4.2 12
Pa3IMYHBIX cCpesax https://m.edsoo.ru/7f41bf72
Uroro nopazneny 22
PezepBHOeBpeMs 2
OBLIEEKOJIMYECTBOYACOBIIO ITPOT'PAMME 68



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

11KJIACC

KosaunvecTBouyacon DJIeKTPOHHbIE
HaumeHnoBaHuepa3aeJI0BUTEM uugposbie
Nen/nt P Konrpoannbie | IlpakTuyeckue (witcpp )
MPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznenl . DJIEKTPOJAUHAMUKA
11 MarnuTtHoenosne. DIeKTpoMarHuTHas 1 1 3 bubmmorexal [OK
' WHIYKIHS https://m.edsoo.ru/7f41c97c
Uroro nopazneny 11
Pa3znen2. KOJTEBAHUSWBOJIHbI
21 MexaHU4YeCKUenIeKTPOMAarHuTHbIE 9 0 1 bu6mmotexal [OK
' KoneOaHus https://m.edso0.ru/7f41c97c
29 MexaHn4YeCKUEeNdIEKTPOMArHUTHBIE BOJIHBI 5 1 0 bubnnorexal [OK
' https://m.edso0.ru/7f41c97¢
bu6mmorexal [OK
23 Onruica 10 0 3 https://m.edsoo.ru/7f41c97¢c
Uroro mopazneny 24
Pa3nen3.OCHOBBICHIEIIUAJIBHOMTEOPUU OTHOCUTEJBHOCTH
OcHoOBBICTIEITUATTEHOUTEOPUHT bubnmnorexal [OK
3.1 4 1 0
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znend. KBAHTOBASI ®U3UKA
. bubmuorexal [OK
4.1 D1eMEHTHIKBAaHTOBOMOIITUKH 6 0 0 htts://m.edsoo.ru/7f41c97c
4.2 Crpoenwne aroma 4 0 0 bu6mmorexal [OK



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

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

4.3

ATtoMHOe sApo

bubnnorexal [OK
https://m.edsoo.ru/7f41c97c

Hroro nopaszaery

15

PaznenS.2JIEMEHTBIACTPOHOMUNHUACTPOPU3UKHA

5.1 D1eMeHTHIaCTPOHOMUUUACTPOPUIUKI 7 ﬁg{?ﬁ;ﬁiﬁ;ﬁlzﬁ £41c07c
Hroro nopaszaeny 7
Pa3nen6.0bOBIIAIOLIEEIIOBTOPEHUE

6.1 O06o00maroeenoBTOpeHue 4 ]s;in;;lgzedizgzﬁ £41c07c
Uroro nopazneny 4
PesepBHOEBpemst 3
OBIIEEKOJIMYECTBOYACOBIIO [TIPOTPAMME 68



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




IHOYPOYHOEIIJIAHUPOBAHUE

10 KUIIACC
KonunyecrBoyacos DJIEeKTPOHHBIE
Ne Hara muppoBbIe
Temaypoxka Kontposabubie | I[lpakTHueckue p
n/n Bcero u3ydyeHusi | oOpa3oBaTesbHbIE
padoTsbI padoTsI
pecypchbl
04.09.
®usuka—HayKa 0 IpUpO/IE.
1 Hayunebie MCZ:)( bI H(I:SPII)aHI/I}I 1 bubmiorexallOK
i a https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
09.09
Ponb 1 mecTo husuku B

5 (hopMUPOBaHUU COBPEMEHHOM 1 bubnnorexal [OK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
[IpakTHYeCKOI AEATETLHOCTH JIFOJIEH
MexaHn4eckoe JTBUKEHHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 11.09 bu6mmorexal [OK
nerkeHusd. [ lepeMenienue,cKopocTs, ' https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpPHOE NpsAMOJIMHENHOE 1 16.09 bubnuorexkal |[OK
JIBUKCHHE ' https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPSAMOIMHENHOE bubmmorexal [OK

5 1 18.09
JIBUKCHHE https://m.edsoo.ru/ff0c372e
CBoOoaHoe majeHue. Y ckopeHue but6mmorexal [OK

6 1 23.09
CBOOOTHOTO Ta/IeHUS https://m.edsoo.ru/ff0c39cc



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

KpuBonuneiinoe 1BH>KEHUE.

bu6mnorexal [OK

7 BIDKEHHE MaTepHaJIbHON TOYKHU 11O 25.09
A p https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
[Tpuniun otHocuTenbHoCcTH [anumnes.

8 NHuepnuansHBIE CHCTEMBI OTCUETA 30.09 bubmorexallOK

pH . ' ’ https://m.edsoo.ru/ff0c3be8
IIepBbiit 3ak0oH HproTOHA
Macca tena.Cuna.llpunuun
9 CyIepno3uuy cuil. Bropon 3akon 02.10 Bubmaorexal [OK
yep - DTOPOI ' https://m.edsoo.ru/ff0c3be8
HproTona nist MaTepuanbHOM TOUKU
Tpernii 3akoH HproToHa 1151 bubnuorexkal [OK

10 07.10
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOTO TsaroreHus.Cuia

11 Tsoxectd. IlepBas kocmuueckast 09.10 Bubmaorexal [OK

F P ' https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cuna ynpyrocrtu.3akoH I'yka.Bec 14.10 bu6mmotexal [OK
Tena ' https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KosdbunmeHT tpeHus.

13 Cuita czn OTHBneigﬂ npu BI/IIZKGHI/II/I 16.10 Bubmaorexal [OK

P P ’ https://m.edsoo.ru/ff0c3f76
Ten B 5)KHUIKOCTH WIIH Ta3ze
[TocTynarenbHOE U BpamaTelibHOE

14 JBIKEHUE a0COJIFOTHO TBEPOTOTENA. 2110 bu6nmnorexal [OK
MowmenT cunsbl.llnedo cumsl. YciaoBus ' https://m.edsoo.ru/ffOc41a6
paBHOBECHSI TBEPJIOTO TeJa
NMiyns ¢ MaTepHaIbHON TOUYKH,

15 CHUCTEMBI MaTEPUATBHBIXTOUYEK. »3.10 bubnunotexal [OK
NMnynbc cuitbl.3aKOH COXPAHEHUS ' https://m.edsoo.ru/ff0c43d6
uMITyibca.PeakTHBHOE IBHIKEHUE

16 PaboTta 1 MOITHOCTH CHITBL. 06.11 but6mmorexal [OK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

Kunernueckas sHeprusi MaTepruaibHON
touku. Teopema 00 U3MeHEHUN
KHUHETUYECKON IHEPruu

https://m.edsoo.ru/ff0c4502

17

[TorenumansHas YHEPrUs.
[TorenumansHas YHEPTHSL YIIPYTO
neGopMUPOBaHHON NPY>KUHBI.
[MoTeHumanpHas YHEPrHsl TeNa BOIU3H
IToBepxHocTu 3emiu

11.11

bubmuorexal [OK
https://m.edsoo.ru/ffOc461a

18

[ToreHnanpHble ¥ HEMOTCHIIMATBHBIC
cuiibl. CBsA3b paboTHI
HETIOTEHIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH SHEPTHU CHCTEMBI TEll.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUH

13.11

bubnnorexal [OK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTopHas pabota
«MccnenoBanue cBs3u pabOThI CUIIBI C
M3MEHEHHEM MEeXaHUUYECKOW YHEPTUU
TeJa Ha MMPUMEPE PACTSIKCHHS
Pe3uHoBOTO Kryra»

18.11

20

KonTponbnas pabota mo teme
«Kunemaruka./[nHamuka.3akOHbI
COXPAHEHUS B MEXAHUKE»

20.11

bu6nmnorexal [OK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

25.11

bu6nunorexal [OK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaxkrep JBHKECHUS U
B3aHMMOJICHCTBHS YacTHUI] BEIISCTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPJIBIX TEI

27.11



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca mounekyin. KonnuectBo
BemiectBa.llocrosnnas ABoraapo

02.12

24

TenmoBoe paBHOBecue.TeMmeparypa
u e¢ usmepenue. lllkana temneparyp
Lenbcus

04.12

25

WUneansusiii raz 8 MKT.OcHoBHOE
ypaBHeHue MKT

09.12

bu6mnorexal [OK
https://m.edsoo.ru/ffOc4fde

26

AOcomroTHas TeMIiepaTypa Kak Mepa
CpeHEW KUHETUYECKON SJHEPTUU
JBH>)KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kianeiipona

11.12

bubnnorexal [OK
https://m.edsoo.ru/ff0c511e

27

3akoH JlampToHa.l"a30BbIe 3aKOHBI

16.12

28

JlaGoparopnas pabora
«MccnenoBanne 3aBUCUMOCTH MEXIY
rapaMeTpamMu COCTOSTHUS
Pa3pexennoro raza»

18.12

29

M3omponeccsl BUAEAIBHOM Ta3e U UX
rpaduyeckoe npeacTaBieHue

23.12

bu6mmorexal [OK
https://m.edsoo.ru/ff0c570e

30

BuyTtpennsisa sHeprus
TepMoaMHaMHUYECKON CUCTEMBI U
CnocoOsl e¢ n3menenus. KommuectBo
TeIUI0THI U paboTa. BHyTpeHHss
SHEPTUsl OJHOATOMHOIO UI€ATbHOTO
rasa

25.12

bu6nmnorexal [OK
https://m.edsoo.ru/ff0c5952

31

Bunsl Teronepenaun

bubnnorexal [OK
https://m.edsoo.ru/ff0c5c36

32

VY nenpHas TEIUIOEMKOCTb BELLIECTBA.
KonnuecTBo TemnoTs! npu

bu6nunorexal [OK
https://m.edsoo.ru/ff0c5c36



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

Tertonepenaye. AnuabaTHbIN MpoLecc

IIepBblil 3aKOH TEPMOAVMHAMUKH U €TI0

bubmuorexal [OK

33
IIPUMEHEHHUE K U30IpoLeccam https://m.edsoo.ru/ffOc5efc
HeoOpaTumocThIpoI1eccoB B
34 npu g e. Bro OﬁPSan(OH bubmorexallOK
PHpOZE. P https://m.edsoo.ru/ff0c6230
TEPMOTMHAMUKHU
35 [Tpunnun nevicteus u KI1J[ TermoBoit bubnnorexal [OK
MAILHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT/]
37 DKOJOTHYECKHE MPOOIEMbI
TETUIO3HEPTeTHKHI
38 O6o6maromuii ypok «MolteKysipHast bubnnorexal [OK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbnas pabota no teme
39 «Monekynspnas pusuka.OcHOBBI bubmorexalJOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJAUHAMUKI
40 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubnnorexal [OK
Hcnapenue u xurenue https://m.edsoo.ru/ff0c63b6
AOGCOTIOTHAS M OTHOCUTETbHAS
41 BnaxnocTs Bo3ayxa.HachleHHbli bubmmorexallOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Tsepnoe teno. Kpucramumueckne u
42 amopdHbIe TeIa. AHU3OTPOIHS bubnuotexal [OK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
KkpucTabl. COBpeMEHHbBIE MaTePUAITBI
[1naBneHne U KpUCTATUTU3AIINA.
but6mmorexal [OK
43 VY aenbHas TEMIOTA MJIABICHHUS.

Cybnmumarust

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bu6nmorexal [OK

44 VYpaBHEHME TEIUIOBOro OajaHca
p https://m.edsoo.ru/ff0c6820
DNEeKTPU3ALAATENL. DIEKTPUUECKHAI
45 3aps pI[Ba BHJA DJIEKT I/IF‘)ICCKI/IX Bubmiorexal [OK
AL p https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBOAHUKH, TURJICKTPUKH U
46 nfn OBOIHUKH 3a1<olz{ COXpaHEeHUs bubnnorexallOK
YHpOBOA ' p https://m.edsoo.ru/ffOc6bcc
DIEKTPUYECKOTO 3apsa
BsaumozeiicTBue 3apsaoB. 3aK0oH
47 Kynona.Toueunprit :J'IeKT HUYECKUN Bubmaorexal IOK
y ’ p https://m.edsoo.ru/ffOc6ces
3apsiz
Hanpspk€HHOCTBANIEKTPUIECKOTO
48 nosst. [IpuHnun cynepno3uuuu bubmmorexal [OK
BJIEKTPUYECKUX MoJe. JInnnu https://m.edsoo.ru/ff0c6df2
HaNPsSKEHHOCTU
PaGota cui aneKTpocTaTuyecKoro
49 noiist. [Torenmnman. PasHocts Bubmaorexal [OK
) fadt. https://m.edso0.ru/ffOc6f00
IIOTEHIINAJIOB
ITpOBOHUKY U QUIIEKTPUKA B
50 3J'IpeKT I([)CTaTI/I‘{eIlKOM l'IOl:J)'Ie bubnnorexallOK
p ) https://m.edsoo.ru/ff0c7018
JlvanexTpudeckast MPOHUIIAEMOCTh
bu6mmorexal [OK
51 DaexTpoeMrocTh. KoHnencaro
JICKTPOCMKOCTE. ROHIICHCATOP https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IMJIOCKOTO
52 KOHIEHcaTOpa.DHEPT U 3apIKEHHOTO bubnnorexallOK
A pa.JHep p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHas pabota"3mepenue

ANEKTPOEMKOCTH KOHJIeHcaTopa”



https://m.edsoo.ru/ff0c6820
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54

[IpuHIMI NEWCTBUSA U IPUMEHEHUE
KOH/JIEHCAaTOPOB, KOIMMMPOBATBLHOTO
amnmnapara, CTpyHHOro mpuHTepa.
DNeKTpoCcTaTHYECKas 3aIluTa.
3a3eMIIeHHE AIIEKTPOIpruOOpOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cyuiecTBoBaHuA. I IOCTOSAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue.3akoH OMa a1t
VYuyacrtka uenu

56

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIIaHHOE COCIMHEHHE
npoBoaHUKOB.JIaboparopras pabora
«M3ydeHune cMEIIaHHOTO COSAMHEHHUS
PE3UCTOPOBY

0.5

bubnnorexal [OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTBIIEKTPUIECKOTO
ToKa. 3akoH J[xoyns-Jlenna

bu6nmnorexal [OK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 171 TOJTHOM(3aMKHYTOI)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne DJIC ucTouyHnKa TOKa U
Ero BHYTpEHHETO CONPOTHUBIICHUS

0.5

bu6mmorexal [OK
https://m.edsoo.ru/ffOc7ae0

59

DNEeKTPOHHAs MPOBOIUMOCTD TBEPABIX
METAJIOB. 3aBUCUMOCTh
ConpoTuBIEHUSI METAIIIOB OT
TemnepaTypbl. CBEpXIIPOBOIUMOCTh

60

DNEKTPUUYECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOTHUKH, X COOCTBEHHAS U

but6mmorexal [OK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[TpumecHas npoBoauMocTh.CBOICTBA https://m.edsoo.ru/ffOc84ae
p—n-nepexoza.llonynpoBogHHKOBBIE
puOOopHI
DJIEKTPUYECKUI TOK B pacTBOpaX U

62 pacruiaBax 3JE€KTPOJIUTOB. 1 bubmmorexal [OK
DNEKTpOoNIUTHYECKAs TUCCOIUAITHS. https://m.edsoo.ru/ff0c82ba
DeKTpoaun3
DJIEKTPUYECKUH TOK B razax.

63 CamMocTosTenbHbIN U 1 bu6mmotexal [OK
HecamocTostenbHbiid paspsa.MosHus. https://m.edsoo.ru/ff0c84ae
[Ina3zma
DnexTpuueckue nprudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE 1 bu6mmotexal [OK
npuMmeHeHue. [ [paBuna TEXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypox 1 bubnnorexal [OK
«DNEKTPOTUHAMUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no teme

66 «Qnexrpocraruka. llocTosHHBIN 1 bubnnorexal [OK
JIEKTPUYECKU TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
PaznuunbIx cpemax»

57 PesepBHblitl ypok.KoHTponbHas 1 bubmuorexkal [OK
Pa6ora no teme"DnexkrpoauHamuka" https://m.edsoo.ru/ff0c8c56

68 PezepBHblitypok.O6001mat0mui ypok 1 bu6mmorexal [OK
o temam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBLIEEKOJIMYECTBOYACOBITIO 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c84ae
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11KJIACC

KosaunvecTBouyacon JIeKTPOHHbIE
[
Jlj;_n Temaypoxa Bcero Kontpoaeueie | Mpakririeckue fllj;:eﬂﬂﬂ :)Ig;)l;l;zl:;fenbnme
padoThI padoThI
pecypchbl
[TocTosiHHBIC MAarHUTHI U UX

1 B3auMoercTBre. MaroHuTHoE II0JIE. 1 03.09 bu6mmorexal [lOK
Bekrop maruutHON HAYKUUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKLIUH
MarauTHoe 1oJie MPOBOIHUKA C

5 ToKOM. OnbIT DpcTena. 1 06.09 bubnuortexal [OK
BzaumopeiicTBre NpOBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHnas pabota «3yuenue 1 1 10.09 bubnuortexal [OK
MAarHUTHOTO TOJISI KAaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBEe MarHUTHOTO IIOJIS Ha
MPOBOJIHUK ¢ TOKOM.Cuia Ammepa.

4 JlaGopaTtopHnast pabota 1 1 16.09 bubnuotexal [OK
«HccnenoBanue neUcTBUSA https://m.edsoo.ru/ff0c9ac0
[TocTostHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBEe MarHUTHOTO IIOJIS Ha

5 JBIKYIIYIOCS 3apSKEHHYIO YacCTHUILY. 1 17.09 bubanorexal [OK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ffOc9df4
Jlopenua
OnekTpoMarHuTHas uHAyKIus. [loTok

6 BEKTOpa MarHUTHON MHAYKIUHU. DJ[C 1 23.09
WHIYKIIAN.3aKOH AJIEKTPOMAarHUTHOU



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

Nunykiuu @apanes

JlaGopaTopHas pabota
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOU WHIYKITHH)

24.09

bu6nmmorexal |lOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTH. SBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIINH.
DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C
TOKOM.DJIEKTPOMArHuTHOE I10JIe

30.09

bu6mmorexal [OK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
AJIEKTPOMArHUTHI,JIEKTPOABUTATEINb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX YACTHII,
NHnykunoHHas 1edsb

01.10

10

O6o6maromuit ypok «MaruutHoe
noJie. IJIeKTPOMarHuTHasE MHAYKIUS

07.10

bubanorexal [OK
https://m.edsoo.ru/ff0cab82

11

KonTponbnas pabora no teme
«MaruurtHoOe 1nore.
3J'I€KTpOMaFHI/ITHa$I HWHAYKOWS»

08.10

bu6mmorexal [OK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUUECKHE
kosiebanus. I 'apmoHnueckue
KosieOaHus. YpaBHEHUE
["apMoHMUECKUX KOJIeOaHHH.
IIpeBpaiienue 3Hepruu

14.10

bu6nuorexal [OK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJieOaHui Tpy3a Ha
HUTH OT AJTUHBI HUTH U MacChl TPy3a»

15.10

14

Konebarenbublii koHTYp.CBOOOHBIE

21.10

bu6mmorexal [OK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

:‘)JICKTpOMaFHI/ITHI)IC KoJIeOaHHUs B

HneansHoM KoJ1e0aTeIbHOM
KOHTYDE. AmHanorus MEXIy
MEXaHUYECKUMHU u

9JICKTPOMAaIrHMTHBIMHA KOJIEOAHUSIMU

15

®opmyna Tomcona.3akoH
CoxpaHEHUs SHEPTHH B UICATBHOM
K0JIeOaTeIbHOM KOHTYpE

22.10

Bu6nuorexal [OK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o 3aTyxaromux
KoyieOaHusX. BeHyXIeHHBIE
Mexanndeckue koncOanus.Pe3onanc.
BoinykeHHBIC TIEKTPOMAarHUTHBIC
KoJicOaHus

11.11

bubmuorexal [OK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsbIil TOK.CHUHYCOMAAIBHBIN
MEPEMEHHBIN TOK. MOIIHOCTh
MEePEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpPSDKEHUs

12.11

bubmuorexal [OK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop.IIpousBoacrso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUU

18.11

19

YCTpOoKCTBO U IPaKTUUECKOE
IIPUMEHEHHUE JIEKTPUUECKOIO 3BOHKA,
reHeparopa NepeEMEHHOro TOKa,
JIMHUH JIEKTpoIepenay

19.11

bu6mmorexal [OK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ucnons3oBaHus
JIEKTPO3HEPTUH B ITOBCEHEBHOMN
KHU3HU

25.11



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHHUECKUE BOJIHBI, YCIOBHS
pactpoctpanenus. I lepuon. CkopocTb

Bu6nuorexal IOK

21 26.11
pacnpoCTpaHEHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunble 1 MPOJIOJIbHBIE BOIHbI
29 3Byk.CkopocTe3ByKa.l poMKOCTh 02.12 bubnmnorexal [OK
3ByKa.BricoTta Tona. TemOp 3Byka ' https://m.edsoo.ru/ffOcccOc
DJIEKTPOMAarHUTHBIEC BOJHBI, X Eu6 10K
uoIMoTeKA
23 CsaoiictBa u ckopocts.lllkana 03.12
p https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpMHIKIIEI PATUOCBA3H U 09.12
24 teneBueHus. Pazpurue cpeacTs
cBs3u. Paguonoxarus
o5 KonTponbnas padora «Konebanus u 10.12 bubnuorexkal [OK
BOJTHBD» ' https://m.edsoo.ru/ffOcc6f8
[TpsiMonMHEHOE pacpoCcTpaHeHKe
26 CBETa B OJJHOPOJHOM CpeJIE. 16.12 bubnuotexal [OK
ToueuHsblil HICTOYHUK cBeTa.Jlyd ' https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa.3aKOHbI
27 oTpakeHus cBera. [locTpoeHue 17.12 bubnmorexallOK
P . P ' https://m.edsoo.ru/ffOcd4e0
n300pa’keHHi B INIOCKOM 3epKalie
[Tpenomnenue ceera. [losnHoe
08 BHYTpeHHee oTpaxeHue.lIpenenbHbiin 23.12 bubanorexal [OK
YIOJI TIOJTHOTO BHYTPEHHETO ' https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS
29 JlaGopatopHas pabora «3mepenue h412 bubanorexal [OK
TOKAa3aTeIs MPETOMIICHUS CTEKIIA» ' https://m.edsoo.ru/ff0cd67a
30 Jlunzer.I[TocTpoeHre N300paKeHHUH B bubmmorexal [OK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cd67a

nuH3e.Popmysia TOHKOM JIMH3HI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHas pabota

31 «UccnenoBanue cBOHCTB
U300paXCHUI B TMH3AX)»
Hucnepcust cBera.CioXHBII cocTaB
30 6enoro ceera. Lger. JlaGoparopnas
pabota «Habmonenue aucnepcuu
CBETa»
33 WnTepdepenmus ceera.Judpakuus bubnuorexkal [OK
cBera. JludpakiMoHHAs pEIICTKa https://m.edsoo.ru/ff0ced22
3 [TonepeyHOCTH CBETOBBIX BOJIH. bubnunorexal [OK
ITonsapusanus cera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue 1 pudOpbl U yCTPOUCTBA U
yCIIOBUS UX 0€30MacCHOr0 MPUMEHEHHUS
I"'paHu1pl MPUMEHUMOCTH
36 Knaccuueckoi mexanuku.IlocTtymnarsr bubnnorexal [OK
CIIeLIMATIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIbHOCTU
OTHOCHTENBHOCTH OJJHOBPEMEHHOCTH.
37 3amesieHne BpEeMEHH U COKpaIlleHne bubmorexal OK
https://m.edsoo.ru/ffOcfa42
JUTAHBI
OHeprusi U UMITYJIbC PEISITUBUCTCKON
38 yacTUIBL. CBSI3b MAcChl ¢ DHEPTHUEN U bubmoreral OK
' P https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPTHUS MOKOS
KonTponbhas pabota «OnTHka.
. bubmuorexal [OK
39 OcHOBBI crielMaNIbHOM Teopun

OTHOCHUTCIIBbHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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®otonbl.®opmyia [Inanka. Iueprus

Bu6nuorexal [OK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuG LOK
HOIMnoTEKA
41 .0 AlTl.
porospdexra. Omprret https://m.edsoo.ru/ffOcffc4
CroineroBa
3akoHbl poTodddexTa. YpaBHeHHE
42 3ﬁHH.ITC§H3, nq;)l(p@omaq)z)ema buommoreral [OK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» pororddexra
JaBnenune cBera.OnbiTer 11.H.
43 JlebeneBa. XuMuueckoe qeiCTBHE bubmorexal [OK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHCHHUE:
44
dboTo31eMEHT, GOTOIATUHK,
Comneynas 6arapes, CBETOINO/
45 Pemenue 3amau mo reMe «JI€MEHTEI bu6nuorexal [OK
KBAHTOBOM OITHKH) https://m.edsoo.ru/ff0d0302
Mogenn aroma Tomcona. OmbITE
46 Pezepdopna o paccesHUIo 0-4acTu bubnmorexallOK
pOOPA p e https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bu6nuorexal [OK
47 IT b
OCTyHATR bopa https://m.edsoo.ru/ffOdOafa
W3nyuenne u nornoinenue GOTOHOB
48 o I/I};[qe exone aTOM:l co H(()l;o OBHSI bubnnorexal[OK
P pexo . a yp https://m.edsoo.ru/ff0dOafa
OHepruu Ha Apyroi.Bunel cektpos
BoaHoBEIe cBOlicTBa yacTull. BOIHEI
N bubmnortexal [OK
49 ne bpoins. KopnyckynspHo-

BOJTHOBOM yasin3M.CTIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BrenyxaeHHoe u3inyueHue

50

OTKpHTI/Ie paI[I/IoaKTI/IBHOCTI/I.OHBITI)I

Pesepdopaa no onpeneneHuio cocraa

PAAOAKTUBHOI'O U3JTYYCHUA

bu6nmmorexal |lOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-,0era-,raMma-
u3JlydeHus. BiausHue
PainoakTHBHOCTH Ha JKUBBIC
OpTraHU3MBI

52

OTkppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIM U TO3UTPOHHBIN OeTa-
pacnan.l'amMma-usinydenue

bubanorexal [OK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3U HYKJIOHOB B si/Ipe.
S nepubie peakuuu. fAnepHplil
peaktop.IIpoGiembl,iepCreKTUBEI,
SKOJIOTUUYECKHE ACTIEKTHI SIIEPHOI
SHEPreTUKHU

bubanorexal [OK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULlbl. OTKpPBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PEruCTpaK 3JIEMEHTAPHBIX YaCTHLI.
Kpyrnslii cron «@yHaaMeHTalbHbIE
B3auMoaencTeusa. ENTMHCTBO
®u3n4ecKo KapTUHBI MUPa»

bubmuorexal [OK
https://m.edsoo.ru/ff0d0e38

55

ITarsl PasBUTHUA aCTPOHOMHHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YE€HHUE aCTPOHOMHH. Bun
3Be3nHoro Heba.Co3Be3 s, IpKue
3BE3/1bl, IUIAHETHI, UX BUIUMOE
nBrxenne.CojiHeUHAs cCUCTEMA



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnne. ConHeyHast akTUBHOCTb.
Nctounuk sueprun CoJiHIla U 3BE311

57

3BE3b1,UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/1bI TNIABHOM
nocieaoBaTelbHOCTU. BHyTpeHHee
cTpoeHue 3B¢311. COBpeMEHHBIE
MIPEICTABJICHUS O MMPOUCXOKIACHUHU U
sBostonuu CoJHIIA U 3BE3]1

58

Muineunsiii [lyTe—nama ["anakTuka.
[Tonoxenue u aBmxenue ConHua B
lamakrtuke. ['anmaktuku. YepHbie
JIBIpBI B iApax TalakTHK

59

Bceenennas.PazOeranue rajakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznyyeHue.
MeraranakTuka

60

HepemeHHLIe HpO6J’I€MH ACTpOHOMHU

61

KontponbHas padota «251€eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

Ob6o6maromuit ypok.Ponb ¢pusuku u
ACTPOHOMHUHU B YKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMATbHOM B
ATUYECKOH cdhepax NesaTeTbHOCTH
YeoBeKa

63

O6o6maromuii ypok.Pons u mecto
(bU3HUKH U aCTPOHOMHH B
CoBpeMeHHON HayYHOU KapTHHE MUpPa

64

Ob6o6maromuit ypok. Pons




®dusndeckoit Teopuu B GOPMUPOBAHUA
[IpencraBnenwnii o pusndeckoi
KapTHUHE MHUpa

O6o06matromuii ypok. Mecto
65 (GU3UYECKON KapTUHBI MUpa B 001IIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-

HayunsIx npencraBiieHui 0 Ipupoe

Pe3epBHbIil ypok.MaruuTHoe moJie.
DNeKTpOMarHuTHasE UHIYKITUS

66

Peseprubiit ypok.Ontuka.OCHOBBI
67 CHeHATbHON TEOpUH
OTHOCHUTEJIBHOCTHU

Pesepnrriii ypok.KBanroBas dusuka.
68 DneMEeHTBl aCTPOHOMUU U
acTpoU3UKH

bubmuorexal [OK
https://m.edsoo.ru/ff0d1784

OBILIEEKOJIMYECTBOYACOBIIO
[TPOIT'PAMME

68



https://m.edsoo.ru/ff0d1784
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