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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHus pa3padOTaHa HA OCHOBE MOJOXKEHHN M TpeOOBaHUU K pe3yJsibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTesbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBaHus yyeOoHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3alHUsIX Poccuiickoiu denepaunu, PEATU3YIOLINX OCHOBHEIE
0o0pa3oBareNbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh pEAM3alUUd MEXKIIPEAMETHBIX
CBs3el (DM3HKM C €CTEeCTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamu. B Hel
ONPENENSAI0TCS OCHOBHBIE 1I€JIM M3Yy4YeHUsl (PU3MKU Ha YpPOBHE CPEAHEro OOLIEro
o0pa3oBaHus, IUIAHUPYEMbIE PE3YJIbTAThl OCBOEHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[TporpaMManopu3nKeBKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaM o0ydeHusl.

duszuka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u actpoHommei. Vcmonp3oBaHWE W AKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHS] HOBBIX MaTEpPHUalOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyeHnne ¢PU3MKM BHOCUT OCHOBHOM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTUHBI MUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHUW MPHUMEHSATH
HAy4YHbIA METOJI MO3HAHUS MPHU BHINOJHEHUN UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca ¢u3MKdA UIsi YPOBHS CpeaHEro ooOiiero o0pa3oBaHUs
MOJIOKEH pAIl HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISECTCA JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET Kak
BOTPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTUYECKHUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanus3yeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COIepXKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0sIeM palMOHAIBLHOTO MPUPOIOIIOIb30BAHUS U HKOJIOTHYECKOI 0€30IMacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHHs SBISAIOTCSA (Pu3mueckue Teopuu (PopMHUpOBaHUE MPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3UIECKON TEOpHH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEJCTaBICHUSX O MPUPOJE, TpaHMIAX
OPUMEHUMOCTH TEOpUM, Uil OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBIICHUA U
MIPOIIECCOB).

CuCTeMHO-ICSITENBPHOCTHBIN TOIX0MI B Kypce (U3UKU Pean3yeTcs MPEeKIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCH.
s 6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJIb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpbIE B TporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YYEHUYECKUX
IpaKTHUECKUX padoT. BoljeneHne B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOJAUMBIX JUISi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4aCTHUKaAMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOEHHOCTEH IUIAaHMpPOBAaHUSA U
ocHalieHuss kabuHera ¢usuku. [lpu d>ToM obOecreuynBaeTCsi  OBJAJCHUE
00yJaronmMucs yMEHUSMU TPOBOJIUTh KOCBEHHBIC W3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH K TIOCTAHOBKY OIIBITOB TI0 TPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACYETHBIX U KadeCTBEHHBIX
3amad. Ilpu aToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jlayd C SIBHO
3aJlaHHON (PU3UIECKON MOJIEIIBIO, TIO3BOJISIFOIINE TPUMEHSATh U3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUPYS 3HAHHUS U3
pa3HbIX pasnesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBJICHUH M TPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIM IJI CHUTyallld MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanumsmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CleUeHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢bu3MKN Ha YPOBHE CpelHero 001iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
pEeIMETHOT0 KaOuHeTa (M3MKU WM B YCJIOBHMSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIA. B kabunHere (pU3MKM TOMKHO OBITH
HE0OX0aMMOe JIabopaTopHOE OOOpYAOBaHUE JUIsl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUCHUUYECKUX MPAKTUUYECKUX padOT M JEMOHCTPALlMOHHOE
000pyI0BaHUE.

JlemoHCcTpanmoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBUH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (PU3MKE KIIOUYEBBIX JEMOHCTpaIUil aiis
UCCIICIOBAaHMUSI ~ U3YyYaeMbIX SIBICHMM M  TIPOLECCOB, OSMIHUPUYECKHX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMECHECHHIA.

JlabopatopHoe o00OOpymOBaHHE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhue KOMILJICKTHI
Ja00paTOpHOTO O0OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIONIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHH.

OCHOBHBIMU LENISIMU U3y4€HHUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
HCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAHHEM
duznyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupOBaHHE MPEACTABICHUN O ponu (U3UKK A PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpETEeHHWE  CUCTEMBl  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DPM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OoOBsSICHEHHS] (U3NUYECKUX SBJICHUW B TIPUPOJAE U JJS TPHHITHUS
MIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IuYHbIX 3a7ad4 C $BHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHWMaHHE (UBUYECKUX OCHOB WM TPHUHIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
¢u3NYECKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu HHpopmamuu,
OTpeziesIeHus JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTaTa;

e CO3JaHUE YCJIOBUU JUIS PAa3BUTHsS YMEHUMN MPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOM J1€ATEbHOCTH.

Ha usyuenune ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIero
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb Je€JaeT BBIOOP
npoBeneHusl J1adopaTopHbIX pabOT M OMBITOB € YYETOM MHIAUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIHUXCA.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

dusnka — Hayka o npupone. HaydHble MeTOABI NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLiECCE ITO3HAHUS IPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKux SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMbl KOOPAMHAT.
Clio)keHue NMepeMENICHUN U CII0OKEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHHWs, NIyTH H IepeMelICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  nBukeHue. J[BUKEHHE  MATEpUAIIBHOM  TOYKHA  IIO
OKPY>KHOCTH C MOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHEMHAS
ckopocTb. [lepuon u yactora oOpamienus. LieHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHBIE U PEMEHHBIC MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WUIIOCTPAIUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3oBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnionenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTy Ipy ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanne COOTHOLICHHST MEXAY NYTSIMHU, NPOMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuaomn  otHocutensHOCTH  ['amunes.  IlepBbii  3akoH  HeroToHna.
HMHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cuil. Bropoi 3akon Hprotona
JUISl MaTepUaIbHOM TOYKU. TpeTuit 3akoH HproToHA /U151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuma Tsoxectu. Ilepas kKocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoyibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cuia TpeHHs CKOJbKEHUs U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU JIBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHusa. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHUE: MOAIINUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBecHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3yuyenue aBuxkeHus: OpyckKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOIO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonwl coxpaneHus 8 MexanHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTtuBHOE IBUKEHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KUHETHYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTUs yOpyro
nedopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHas  SHeprusi Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTenmuanpHble W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHIMANBHBIX CUJI C U3MEHEHMEM MEXAHUYECKOM HSHEPrHu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenune abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIBI JABYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. uddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoOJEnu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkama Temmneparyp
Llenbcus.



Mopenp  upeanmpHoro raza. OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOrO raza. AOCOJIOTHas TemIieparypa Kak mepa
CpEeHE KWHETUYECKOM SHEpPruHM TEIUIOBOIO JBMXKEHHS vacTul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kiianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJT OPTaHUYECKUX COECIMHEHUN.

OnbeiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nurocTpupyronas mpupoay JaBJICHHS T'a3a Ha CTEHKU COCya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS MACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBI, ABJICHUS U TEMIEPATYPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHamMuueckass cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoanuecTBo TemnoTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  HWACAIBHOrO  rasza. Buuabl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKILIMS, U3JIy4eHHUE. Y AeNIbHAs TEIJIOEMKOCTh BEIECTBA.
KonuuecTBO TEMIOTHI IpH TEIJIONEpEaaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K H3ompoleccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamnHax. KoadduimeHt mnoae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
NEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, OITOBOUW XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEPruy Tejla MPU COBEPIICHHH PaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHuUs (BUACOJEMOHCTPALIHS).

N3meHeHne BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Teaa Ipy TeIionepeiaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYyTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

H3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kuneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHBIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramnmnueckue u amopdHbie Terna. AHU3OTPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpucrtaibel. CoBpemeHHble Marepuainbl. [lnaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOoammanusi.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU TMOJYyUYECHUSI COBPEMEHHBIX MaTEpPHUasOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHNUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMOHCTpanusi KpuCTalIoB.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inexkmpocmamuxa
DnekTtpusanus Ted. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUUYECKHX
3apsioB. [IpOBOJHUKH, TUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
IIEKTPUYECKOrO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Onektpuueckoe 1mone. Hampsok€HHOCTh  snekTpudeckoro mnosis.  [IpuHuun



CYNEPIO3ULMH INEKTPUUECKUX MOJIeH. JIMHUM HAnpspKEHHOCTU 3JIEKTPUYECKOIO
HOJISL.

Pabora cun  osmekrpocratmueckoro  mousis.  [lorennman.  PasHocTh
NOTEHUHAIOB. [IpOBOOHUKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jvsnexrpruyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoHMCTBa M NPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKas 3allUTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaaH
IIJJACTHH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiii 21ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuiia Toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora osnexTpuueckoro Toka. 3akoH Jxoynsa-Jlenma. MoOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi 1enu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAINIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CoOcTBeHHAass M MpUMECHass  IPOBOJUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJUTOB.
DNEKTPOIIUTUYECKAS] TUCCOLMALUs. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMeTp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DIJIEKTPOHArpEeBAaTEIbHbIE NPUOOPHL,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN N0,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne Cuilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CwiIbl. KOpOTKOe 3ambIKaHME
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3y4yeHnne cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmronenue 3nexkTpoiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 0a3oBoro yposHsa B 10 kjacce ocCyIIeCTBISIETCS C
Y4ETOM COZAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PakT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIUU HA OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEIIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JMCCOLIAALIMS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHMEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCMIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIpyTHe€), JABUrATEIb BHYTPEHHETO
CropaHus, maponasi TypOuHa, OBITOBOM XOJIOAMIBHHUK, KOHIUITHOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMAaTEpHUAlOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpPEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHuThl.  B3aumopeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHONM uWHAyKIMH. [lIpuHimn cynepnosunnu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMU. KapTuHa NUMHHUI MarHUTHOU
WHIYKIUH TOJII MOCTOSHHBIX MArHUTOB.

MaruutHoEe 1OJ€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JUJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue NpoOBOJHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenua.

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIXKYIAS CUla HWHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykiuu @apajes.

BuxpeBoe »snexktpuueckoe 1mose. OJEKTPOIBHXKYILIAs CUja HHAYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHIYKLIMH. OJEKTPOJABMXKYILIAs Cuia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndecknue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MUHIYKIIMOHHAS IE€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUY MHIYKIIMY MAarHATHOTO TOJISL.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTPOMarHuTHOM UHIYKIIAH.

ITpasuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CUIJIBI MHAYKIUH OT CKOPOCTH HM3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, 1abopamopHole pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonundeckue kosiebanus. Ilepuona, yactora, amrmmTyna U (asza kosieOGaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuil. [IpeBpareHue sHepruu Npu rapMOHUUECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHUYSCKUMH U
AIIEKTPOMArHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUs
HHEPrUU B UJCATBHOM KO0JIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHpiii  TOK. CUHYCOHMJANbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JIICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIepeiay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KOJeOATENIBHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEMaTUYECKU MASITHUK).



HaGmronenue 3aryxaronmx KojieOaHui.

HccnenoBanue cBOWCTB BIHYXKICHHBIX KOJI€OaHUH.

Habmonenue pezoHaunca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3sonanc mnpu MoOcCiIenOBATEILHOM COEIMHEHHHM PE3UCTOpa, KATYIIKU
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopenb TuHUYM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YycCloBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHusT W JyIMHA BOJIHBL. [lomepedHble W MPOJOJIbHBIE BOJIHBI.
WnTepdepenius u quppakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJHBL. Y CJIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKCHHE, MPEIOMIIEHHUE, MOJSIpU3anus, udpakuus,
uHTepepenus. CKOpoCcTb JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3u U TeneBuacHus. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Ha6monenne natepdepeHny U AMPPaKku MEXaHHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOMN KoJeOaHU.



HccnenoBanne  CBOMCTB — DJEKTPOMArHUTHBIX — BOJIH: OTpaXkCHHUE,
peroMIICHUE, MOJSIpU3alus, AUPPaKIus, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpoCTpaHEHUE CBETAa B
OJIHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPAKECHHSI.

Hucnepcus ceera. CiaoxHblil coctaB Oenoro cseta. LBer.

Cobuparoniie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHME W OINTHYECKas cujia TOHKOW JIMH3BL. [locTpoeHue n300pakeHUil B
coOMpalolMX U pacceuBaOIIUX JinH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHUE,
JaBAEMO€ JIMH30MU.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. Wutepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMoOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaknuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM MaJ€HUM MOHOXPOMATHYECKOIr0 CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doroanmnapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONMHEWHOE pacCIpOCTPaHEHUE, OTPAKEHUE U TNPEIIOMIICHUE CBETA.
OnTuueckue mpruOOpPHI.

[TontHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanue cBOWCTB N300paKeHUI B JTMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmronenue natepdepeHnm crera.

Ha6mronenue nudpaximm ceera.

Habmronenue aucnepcuu cBeTa.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaliuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanne cBOMCTB M300paKE€HUM B JIMH3aX.
Habmronenue aucnepcuu cBeTa.

Pasnen 6. OcHOBBI crielIHAJIBHON TEOPHH OTHOCUTEIbHOCTH

['panuubl  NPUMEHMMOCTM  KJIACCMYECKOM  Mexanuku.  [locTynarsl
CIIEMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprus 1 UMITYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b MaccChl C SHEPrUEl U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHM OO ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onwrtet A. I'. CroneroBa. 3akOHbI
dbororddexra. YpaBuenue DuHITeHa 111 doTodddexra. «KpacHas rpanuiiay
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekra.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4aCTHIL.
[InanerapHas mopens aroma. Iloctynmatel bopa. M3nydenune u mnoryomeHue
(GOTOHOB MpU MEpexojie aToMa C OAHOrO YPOBHS JHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPIrUU aTOMA BOJOPOJA.

BousiHoBBIE cBoOMicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckyisipHO-BOJITHOBOM
Jyalu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu

Mopenb onsita Pesepdopra.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnrogenue iMHeHyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuro  cocraBa
panuoakTuBHOrO wu3nydeHus. CBoiictBa anbga-, Oera-, ramma-u3Iy4CHHS.
Brnusinve pagquoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykmonHas monens sjpa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otorsl.

Anbda-pacniaa. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOAKTUBHOI'O pacraja.

DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cwibl. Jlepext maccor siapa.

Snepnpie peakuuu. /leneHne u CUHTES SA€ED.

Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTEeTUKU. DKOJIOTMYECKUE ACTIEKTHI SIIEPHON SHEPTETUKHU.

OnemeHTapHble YaCTULbI. OTKPBITUE O3UTPOHA.

Meroabl HaOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIe B3auMOIeHcTBUS. EMUHCTBO (pn3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, siiepHblil peakTop, aToOMHasi 6omMOa.

Llemoncmpayuu

CuY€TUrK MOHU3HUPYIOIINUX YACTULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTorpadusim).

Paznen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUUKHU

DTarnbl pa3BUTHS aCTpOHOMUU. [IpuKiagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
aCTPOHOMHH.

Bunx 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBHOKCHHE.

ComHeuHnas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHuia U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE31bI TJIABHOHM ITIOCJICAOBATEILHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IMOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHUE



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BotonnU CoJiHIa U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpAX
TJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raimakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxkue nabnrooenus

HaOmronenusi HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEeHNUS HEOCCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEBEPHOro MOJyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIlynsl, mianet, Mieunoro Ilytu.

O0o0marnee NOBTOpeHUe

Ponpr ¢usmku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M dTUYECKOHN chepax MesITeTbHOCTH YeJIOBEKA, POJIb U MECTO (DU3UKU
U aCTPOHOMHUH B COBPEMEHHOI HAay4YHOW KapTHHE MUPA, poib (PU3NUECKON Teopuu
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3NYecKoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, Tunore3a, (Quanyeckas BeIUYHHA, 3aKOH,
Teopusl, HaAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIHUH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOHBIE DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
onpe/ereHre MIONIaan MITOCKUX GUryp u o0bEmMa Tell.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupoje, KoieOaTeabHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW pEIIETKH, CHEKTpaIbHBIN
aHamms.



l'eoepagusa: wmarHWTHBIE TIOMIOCA 3€MJIM, 3QJICKA MAarHUTHBIX PV,
dhoTOoChEMKA 3eMHOM TTOBEPXHOCTH, MPECKAa3aHUE 3eMIICTPSICEHUH.

Texnonocus: NWHUAKM DJIEKTPONEpEAAdy, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, MHAYKIMOHHASA I€Yb, pajaap, PaguoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapaT, BOJIOKOHHAs OINTHKA,
COJIHEUHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nka» HA YPOBHE CpPEIHETO OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 0OECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0HKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YarloIIMUXCS PYKOBOICTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW MO3UIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCT TPAKIAHCKON MO3HUIIMNH 00YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yX0OBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4)3¢cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuero (pu3ndyeckoil Hayke;



S)Tpya0BOro BOCIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1acTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6)3K010r14eCKOro BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPOooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LeJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HAaNpaBIECHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE;

7)IIeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHHsd  (QU3MKH  OCYLIECTBJIATh IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIAITH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalr3a UMEIOIIUXCS
MaTE€pPUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKU MOCIEACTBUM IESITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  pPEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTeIbCKHe 1eMCTBUSA.
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU MOHATHUSMH U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIaJICTh HABBIKAMHU Y4eOHO-HCCIICI0BATEIIBCKOW U MPOCKTHOW JACATSIIEHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIILHOMY TTOHCKY
METOJIOB pemieHHs 3aaad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHUIO Pa3IMYHbIX
METO/IOB MO3HAHUS,

BJIAJCTh BHIAMHM JCATEIBHOCTH II0 IIOJYYCHUIO HOBOTO 3HAHUSA, €0
UHTEPIIPETAINA, MPEOOPA30BAHUIO W TPUMECHCHHIO B Pa3IMYHBIX YYeOHBIX
CUTYAIIUSX, B TOM YHCJIC ITPH CO3JIaHUH YICOHBIX ITPOSKTOB B 001aCTH (DU3HKHY;

BBISIBIIATh NPUYMHHO-CJICACTBEHHBIC CBSA3M M aKTyaJM3UPOBaTh 3aady,
BBIJIBUTATh THUIIOTE3y €€ PpEIICHHs, HaXOIUTh apryMEHTHI I J0Ka3aTeIbCTBa
CBOMX YTBEPXKICHHH, 3a1aBaTh TapaMEeTPhl U KPUTCPHUH PEIICHHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE pEHmICHUS 3a7add  pe3yJbTaThl,
KPUTHUYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (OpMyJIHpOBaThH COOCTBEHHBIC 3aJadyd B 00pa3oBaTEIILHON
JESATSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKHY;

JlaBaTh OIEHKY HOBBIM CHTYAITUsIM, OIECHUBAThH MPUOOPETEHHBIHN OIIBIT,

yMETh TIEPEHOCUTh 3HAaHWUA 1O (U3UKE B MPAKTUICCKYIO 0O0JacTh
JKA3HEIESITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS M3 PAa3HBIX MIPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITOAXO0/IbI M PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33J1a4H, JIOIYCKAIOIIHE aTbTePHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIAJICTh HABBIKAMHU TOJy4YeHHS MH(POpMAUy (U3MYECKOTO COICP)KAHUS W3
WCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIILHO OCYIIECTBIISATh ITOUCK, aHaJIu3,
CUCTEMATH3AIMI0 W HMHTEPIPETANi0 MHOOPMAIIMKA PA3IUIHBIX BUAOB M (HOpM
IIPEJICTaBJICHHUS,

OIICHUBATH JOCTOBEPHOCTH MH(POPMAIIHH;

UCIIOJIB30BaTh  CpeJACTBa  WH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHMA B PEUNICHUH KOTHHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHU3aIlMOHHBIX
3a/ad  C CcoOMofeHHEM TpeOOBAaHWN HPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€30TTaCHOCTH;

CO37aBaTh TEKCTHl (PU3MYECKOT0 COACP)KAHWUS B Pa3IMYHBIX (opmarax c
yu€TOM HazHAYCHHS MHPOPMAITUHU U [EJICBOW ayTUTOPHH, BRIOUPAst ONITHMAIBHYIO
(dbopMy MpeACcTaBICHUS ¥ BU3yaTU3alliu.

KoMMyHUKATHBHbIE YHUBepCcAJIbHbIE yueOHblIe 1eiicTBUS:
OCYIIECTBIISATh  OOIIEHWE Ha YypokKax (U3MKKM ©U BO BHE-YPOUHOMU
JIESITENIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMSr4aTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaIbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIMX
MHTEPECOB U BOBMOXKHOCTEH KaKJI0T0 WieHa KOJUIEKTUBA;

OpUHUMATh LEJIM COBMECTHOH  JIeATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JTOCTMIKEHUIO: COCTaBJATh IUIAH JACWCTBUA,
pacrpenenarth pojid ¢ Y4ETOM MHEHHH Y4YaCTHUKOB, OOCYXXJaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KaueCTBO CBOErO BKJAJa M KaXIOrO YYacTHHKAa KOMAaHIbl B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE TPOEKTHI, OIEHUBAaTh HJEH C TMO3WIMU HOBU3HBI,
OpUTHHAIILHOCTHU, PAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAaIMSIX, IPOSBIISATH TBOPUYECTBO H BOOOPAKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO AESITENbHOCTh B 00JIACTH
GU3UMKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIUPOBATH
COOCTBEHHEIC 3a/a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, TJIaH BBINOJHEHUS MPAKTHYECKOW paboThl ¢ YYETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U NMPEANOUTEHU;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacimupsITh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSIBICHUIO HPYAULIMUA B 00JacTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh  HAaBBIKAMU  [O3HABAaTEIbHOMW  peQuieKcMM Kak  OCO3HAHMSA
COBEPIIAEMBIX JEUCTBUI M MBICIUTEIbHBIX IMPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHU;



UCIIOJIb30BaTh MPUEMBI PEQUICKCHH IS OLICHKH CHTYaIluH, BRIOOpA BEPHOTO
peIICHNS;

yMETh OIICHWBAaTh PHCKH W CBOCBPEMCHHO NPHHUMATH PEIICHUS 110 WX
CHI)KCHUIO;

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTHX TpU aHAIW3€ pPEe3yJIbTaToB
JESITCIIBHOCTH,

IPUHUMATH Ce0sl, TOHMMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHUBBI W aPTyMEHTHl JPYTHX TpU aHAIW3€ pEe3yIbTaToB
NIeSITEIEHOCTH,

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIHOKH.

B mporecce moCTHKEHUS JTMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBEI
no (QuU3MKe I YPOBHS CpeaHEro oOmero oOpa3oBaHUs y OOyYaroOmuxcs
COBEPIICHCTBYETCS AMOIIMOHATbHBIH WHTEIJICKT, MIPEIMOJIar A0
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUSI, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAILHOE
COCTOSTHUE, BUJICTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOM SMOIMOHAIBHOHN cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYIMPOBAHMS, BKIIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJanTUPOBAThCA K
YMOIMOHATBHBIM H3MEHEHHSIM U TTPOSIBIIATH THOKOCTD, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIONICH CTPEMIICHHUE K JTIOCTIKECHUIO TSI U
yCIIeXy, ONTHMHU3M, WHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTHX, YYUTHIBATH €r0 TIPH OCYIICCTBICHUM OOMICHHS, CIOCOOHOCTh K
COYYBCTBUIO U CONIEPEIKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS
C IPYTUMHU JIFOJIBMHU, 3200TUTHCS, POSBIIATh HHTEPEC U Pa3pemiaTh KOH(PIUKTHI.

NPEJIMETHBIE PE3YJIbTATHI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha TMPUMEpPax PoOJjb U MeCTO (U3MKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIIEeH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CUCTEMa OTCYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICAJbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU pelieHnH (PU3NUECKUX 3a]1ay;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHHMKHU, MOJICKYJSIPHO-KHHETUYECKON TEOPUU CTPOCHHS BEIIECTBA U
IEKTPOJUHAMUKHN:  PaBHOMEPHOE ¥  PABHOYCKOPEHHOE  MPSMOJIHHEHHOE
JBIDKEHHE, CBOOOJHOE IIaJICHUE TEJ, IBIKCHHWE 10 OKPY)XKHOCTH, HHEPIIHS,
B3aUMOJICUCTBUE Teld, AU(Gy3uss, OpOYHOBCKOE ABHKCHHUE, CTPOCHUE JKHJIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMA TeJl MPU HarpeBaHUU (OXJIAXKICHUH ), TEIIJIOBOE
paBHOBecHe, WCIApEHUE, KOHJCHCAIWS, IUIABJIICHUE, KPUCTAJUIM3aIUs, KHUIICHHE,
BJIQYKHOCTH BO3/yXa, ITOBBIIICHKE JABJICHUS T'a3a IMPU €ro HarpEBaHWH B 3aKPHITOM
cocyle, CBSA3b MEXKIY IapaMeTpaMd COCTOSHHMS Tra3a B H30IpoIieccax,
ANICKTPHU3ALNS TEJl, B3aUMOICHCTBHE 3apsJIOB;

OTIMCHIBATh MEXAHWUYECKOE NBIDKCHHE, WCIONL3Ys (PU3NYECKHUe BEIUYWHBI:
KOOpJIMHATA, TYTh, MEpPEMEIICHNE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHia,
UMITYJIBC TeJla, KHHCTHYECKasi DHEPrus, MOTCHIMANbHAS DHEPTUsS, MEXaHUYCeCKas
paboTa, MexaHWYECKas MOIIHOCTh, IIPH OIHMCAHWHM IPABUIBLHO TPAKTOBAThH
(bU3UYECKUIl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE NaHHYIO (DU3UYECKYIO BEIUYHHY C JPYyTUMU
BEJIMYMHAMH;

OTMCHIBAaTh M3yYCHHBIC TEIUIOBBIC CBOMCTBA TEI M TEIUIOBBIC SBJICHUS,
UCIIONIB3Ysl (PU3UYCCKHE BEIHMYMHBL: JaBJICHUE Tra3za, TEeMIlepaTrypa, CpeaHss
KHHETHYECKasi SHEPIHsl XaOTHYECKOTO JBIKCHUSI MOJICKYJI, CPEIHEKBAApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, padoTa rasa,
KOA((PUITMEHT MOJE3HOTO JCHCTBUS TEIUIOBOTO JIBUTATEINSA; IIPH OIKMCAHUU
NMPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJB3YEMBIX BEIIMYWH, WX
0003HAUCHUS W CIUHUIBI, HAXOJUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIMUYNHAM;

OTIMCHIBATh U3YYCHHBIC DJICKTPUICCKHE CBOWCTBA BEMIECTBA U AIEKTPUICCKUE
sIBJICHHSI (ITPOIIECCHI), UCITONB3YS (PU3NUECKHE BEIIMYUHBI: JCKTPUUCCKUN 3apsij,
AIIEKTPUYECKOE T0JIC, HAMPSHKEHHOCTD OIS, IMMOTEHIINAJ, Pa3HOCTh IMOTCHIINAJIOB,;
Py ONMHWCAHWHM TIPABWIBHO TPAKTOBAaTh (PU3UUYECKHA CMBICT HCIIOJIh3yEMbIX
BEITMYMH, WX OOO3HAYCHMS] M CIUHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTAaHHYI0 (U3UYECKYIO BEJIUYHHY C APYTUMH BEIMYUHAMY,

aHATM3UPOBaTh (PU3HYECKHE IMPOICCChI U SBIICHUS, UCIONB3Yys (U3HUCCKHEC
3aKOHBI M MPUHIMIIBL: 3aKOH BcemupHoro TsaroteHus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXPAHCHUS MEXAHUYECKOW OJHEPruu, 3aKOH COXPAHCHHS HWMITYJIbCA,
IPUHITUN CYNEPIIO3UIINKA CHWJI, TPUHIIMIT PaBHONPABUS WHEPIUAIBHBIX CHCTEM
0TCUéTa, MOJICKYJISIPHO-KUHETHYCCKYI0 TCOPHUIO CTPOCHHS BEIICCTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEH KUHETHYCCKON DHEPTUHU TEIIOBOTO JIBHIKCHHS MOJIEKYI C
a0COJIFOTHON TeMIlepaTypoi, NMEPBbI 3aKOH TEPMOAUHAMUKH, 3aKOH COXPAHEHUS
JIEKTPUUECKOTO 3apsiga, 3akoH KyloHa, Mpu 3TOM pa3inyarh CIOBECHYIO



(bOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKCHUE W yCIOBUS (TPaHMIIBI,
o0jacT) IPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIE TPHUHIIMIBI JEHCTBHUS MAaIlllMH, MNPUOOPOB U
TEXHUUYECKUX YCTPOKMCTB; pa3inuaTh YCIOBUS UX OE30MMACHOTO HCIIOJIb30BAHUS B
IMOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHUN, TPH 3TOM
dbopmynupoBath mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEIOKEHHOTO O0OpYAOBaHHUS, MPOBOAWTH OMBIT U
(dbopMyITMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUsT (U3HMUECKUX BEITUYUH, MTPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIIHOCTEN U3MEPEHUM;

UCCIICIOBATh  3aBUCUMOCTH  MEXIYy  (QU3NYSCKUMHU  BEIUYUHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpOBaTh PeE3yIbTaThl IMOIYYECHHON 3aBUCHMOCTA (DU3UYECKUX BEIUYHH B
BU/JIe TAOJIUII U TPaUKOB, ACNIaTh BHIBOBI IO Pe3yJIbTaTaM UCCIICIOBAHMS;

coOrofaTh MpaBmia 0€30MacHOTO TPya MPHU MPOBEICHUU HCCICIOBAHUN B
pamMKax y4eOHOTO DJKCIEpUMEHTa, Y4YeOHO-MCCIIEIOBATENhCKOM W MPOSKTHOM
JEATETLHOCTH C HMCIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIe 3aJadd C SBHO 3aJaHHOW (DU3HUECKOH MOJIENbIo,
UCTIONB3YS (hU3MUeCKHe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aa4u
BBIOUpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (DU3NUECKHE BETUYMHBI U (DOPMYIIHI,
HEOOXOaMMBIC I €€ PEIICHHs, MTPOBOIUTh PACU€Thl U OIEHWBATH PEATHHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUCCKOU BEIINYUHBI,

pelaTh KaueCTBEHHBIC 3a7a4i: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
IENIOYKY PAaCCYXJACHHU C OMOpPONM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SBICHNUS;

WCIIOJI30BaTh ~ TPU  PEIMICHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
Y TIPEJCTABJICHUS Y9eOHOW W HAYyYHO-TIOMYJISIPHONH MHGOpPMAIIUH, TOTYIYCHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH(OpMAIIHIO;

MIPUBOJNUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apYyOCKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TMPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
1 obecrieueHrss 6€30MacHOCTH MPU O0pallieHuu ¢ MpuOopaMu U TEXHUUYECKUMHU



yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJNIIOIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaThb B TIpyHmne C BBHIMNOJHEHHEM pPAa3IMYHBIX COLUAIBHBIX POJE,
IUIAaHUPOBATH padOTy TPYIIbl, PalMOHAIBHO pACHpEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OILEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIIBHI B PEIICHUE PacCMaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCSl YMEHUIA:

JEMOHCTPUPOBATh Ha IMpUMeEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW Hay4yHOM KapTHHbl MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUM, B NMPAKTUYECKON IEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
($u3NYECKOI KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl NPUMEHEHUS M3YyYEHHBIX (U3UYECKUX MOJENeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsifl, JTy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJIeJb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3aj1ay;

pacrno3HaBaTh (pU3NUECKHe sIBICHUS (IPOLECCH) U OOBSICHITh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKN M KBAHTOBOW (DU3MKH: 3IEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuToOB, OJJIGKTPOMAarHUTHas MHIYKIUSA, JACMCTBHE MAarHUTHOIO TIOJIA Ha
IPOBOJAHUK C TOKOM M JIBIXKYIIMHCS 3apsl, JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, MPSMOJIMHEWHOE pPacHpOCTPaHEHUE CBETa, OTPAXKEHHUE, MNPETOMIICHUE,
uaTepdepenus, audpakuus W TOMApPHU3ANUS  CBETa, JTUCHEPCUS CBETa,
dbotoanekTpudeckuit 3ghexT (hoTodrddhexT), cBeTOBOE AaBiIeHHUE, BOSHUKHOBEHUE
JUHEHYaToro CHeKTpa aToMa BOAOPOZa, €CTECTBEHHass M MCKYCCTBEHHas
panvoaKTUBHOCT;

OMHCHIBaTh H3YYEHHBbIE CBOWCTBA BEIECTBA (DJIEKTPUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  TPOBOJUMOCTh  Pa3jUYHBIX  Cpel) U
3IIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HMCMONb3Ys (U3MUECKUE BEIUYUHBL:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AJIEKTPUYECKOE HANPSDKEHHE, AIEKTPHUYECKOE
CONPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAas cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO MOJs, cuia Amrmepa, cuna JlopeHua, HWHIYKTUBHOCTD
KAaTYIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJ€i, MepuoJl M YacToTa
Koje0aHuN B KoJeOAaTeNTbHOM KOHTYpe, 3apsl M Cuja TOKa B Mpollecce
TapMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pACCTOSHHE U
ONTHUYECKas CHWJa JIMH3bI, TPU OIMMCAHUHM MPABWIBHO TPAKTOBATh (HHU3MUECKU
CMBICTT HCTOJB3yEMBIX BEIWYMH, HMX OOO3HAYCHHUS W EIWHMIIBI, YKa3bIBaTbh
dbopMyIbl, CBS3BIBAIOIIME JaHHYI (HU3UYECKYI0 BEJIMYUHY C JIPYTUMHU
BEITUYMHAMU;



OMKCHIBATh M3Y4YCHHbIE KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIIONb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPUOJ MOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX $J€p, IpPU OIUCAHUU IPABUIBHO TPAKTOBaTh (U3NUYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHs M EIUHMIBI, YKa3blBaTb (OPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYUHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIIATH 3HAaUeHUE (PU3MUECKOIN BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3NUECKHUE MPOLECCHl U SABIECHUS, UCIONIB3Ys (hU3NUECKUE
3aKOHBI M MPUHIMUIBL 3aKOH OMa, 3aKOHBI TIOCJIEI0BATENBHOIO U NapauleIbHOTO
COEIMHEHUs] TPOBOJHUKOB, 3aKkoH JDxoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHAYKIUH, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DiHIITeHa 11 (oTorddekra,
3aKOH COXpAHEHMsI SHEPIUHU, 3aKOH COXPAHEHHUs HMITYJIbCA, 3aKOH COXPAHEHUs
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXpPAHEHMs] MacCOBOrO 4Mcia, ocTynatel bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Mpu 3TOM pa3inudaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BBIpAKEHHWE U YCJIOBHS (IpaHHUIbI, OOJACTH)
IPUMEHUMOCTH;

OIpEAEIIATh HAIlPaBJIEHUE BEKTOpA UHAYKLIUNA MarHUTHOTO 10JI IPOBOIHUKA
C TOKOM, CHJIbl AMIiepa U cuiisl JIopeHua;

CTPOUTh M ONHCHIBATh H300paKEHHE, CO3/1aBa€MO€ IIJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIENO0BAHUIO (PU3NYECKUX SBJICHUN U
IPOLECCOB C HCIOJB30BAHUMEM IPSAMBIX U KOCBEHHBIX HM3MEPEHUH: IPHU ITOM
dbopmynupoBath TmpobiieMy/3amadyy M THIOTE3y Yy4eOHOro JKCIEpPUMEHTa,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(GbopMyIMpOBaTh BHIBOBI;

OCYILIECTBJISATh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIMYUH, IPU
3TOM BbIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMsI U HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHMM: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BUZAE TAOIMI] U
rpa(uKoB, JAeJaTh BbIBOJBI 10 PE3YJIbTaTaM UCCIICIOBAHMUS;

co0iroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeNOBATENIbCKOW U MPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB U J1IAOOPaTOPHOIO
000pyI0BaHUS;

pemary pacu€THble 3aJaud C SBHO 3aJaHHOW (PU3MUECKON MOJENbIO,
UCTIONB3YS (hU3MUECKHe 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJauu



BbIOHpaTh (PU3UUECKYIO MOJEIb, BBIICIATh (PU3MUECKHE BETUYMHBI U (POPMYJIHL,
HEOOXOouMbIe N7l €€ pelIeHUs, MPOBOAUTH PacuéThl M OICHUBATh PEaTbHOCTD
MOJy4YE€HHOTO 3HAaUY€HHUs (PU3HUECKON BEITMYUHBL;

pelaTh KaueCTBEHHbIE 3a7a4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUM C OMOpOM Ha HM3yYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJad  COBPEMEHHBIC
UH(OPMAIMOHHbIE TEXHOJIOTUH JIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAUN
U MIPEACTABJICHUS] YYEOHOW U HAyYHO-TIOMYJIIPHON MHGOpPMALIMH, MTOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKU aHAIM3UPOBATH MOJIy4aeMylo HHPOpMaLIUIO;

OOBSCHITh TPHUHIUIBI JIEWCTBHUS MAIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU,

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIs1 obecrieueHrss 6€30MacHOCTH MPU O0palleHUuH ¢ MpUuOoOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTHYECKOTO
MIOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTaThb B TIpyHdmne C BBHIMNOJHEHHEM pPAa3IMYHBIX COLHUAIBHBIX POJEH,
IUIAaHUPOBATh padOTy TPYIIbl, PalUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OILEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE paCCMATPUBAEMOM ITPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aeioB U
(undposbie)
n/m TEeMIPOrpaMMbl Bcero Kontpoabnbiepadorsl  IIpakTnyecknepadoTbl

o0pa3oBaTeJbHbIEpeCcypPChl

Paznea 1. ODU3UKA U METO/AbI HAYYHOI'O IIO3HAHUA

11 du3nka U METOIbl HAYYHOTO 9 bubnmoreka [JOK
' HO3HAHUS https://m.edsoo.ru/7f41bf72
Hroromnopazaemy 2
Paznen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
22 Aunamika ! https://m.edso0.ru/7f41bf72
bubmunoreka LIOK
2.3 3aKOHBICOXPAHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Uroromopazneny 18

Paznea 3.MOJIEKYJ/ISAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBIMOJIEKYJIIPHO- 9 1 bubmmoreka [JOK
' KHHETHYCCKOUTEOPHH https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
32 OCHOBBITEPMOANHAMIKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS 5 bu6nuorexa [IOK
' BeniecTBa. MasoBbie MEPEXOIbI https://m.edsoo.ru/7f41bf72

Hroromnopazaemy 24



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

Paznea 4.9JIEKTPOJIUHAMUKA

but6mmoreka [IOK
41 DUICKTPOCTATHKA 10 https://m.edsoo0.ru/7f41bf72
42 [ToCcTOAHHBIN IIEKTPUUYECKUI 12 bu6nuoreka [IOK
' TOK. TOKM B pa3JIMuHbIX Cpeax https://m.edsoo.ru/7f41bf72
Hroromnopazaeny 22
PezepBHOEBpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

11 KIIACC

N KouunyecTBouyacon DJIeKTPOHHbIE
; HaumeHoBaHuepasiejioB u (undposbie)
n/ Bcer  KonrTpoabubiepador IIpakTuyeckmepador
TeMIIPOrPaMMbI o0pa3oBaTeibHbIepecyp
n 1] bl bl
Chbl
Paznen 1.2JIEKTPOAUHAMHUKA
MarsuTtHoeroze. bubmunoreka LIOK
1.1 11 1 3
ONeKTpOMarHUTHASIMHTyKLUS https://m.edsoo.ru/7f41c97c
Hroromnopazaemy 11
Pa3nea 2.KOJIEBAHUS U BOJIHBI
51 MexaHn4ecKkue u 9 1 bubmuoreka [JOK
' AIEKTPOMArHUTHBICKOJICOAHUST https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKue u 5 1 bubmunorexa LIOK
' 3IIEKTPOMAarHUTHBIEBOJIHBI https://m.edso0.ru/7f41c97c
bubmunoreka LIOK
23 Onrikca 10 3 https://m.edsoo.ru/7f41c97c
Uroronopazneny 24
Paznea 3.0CHOBBI CIIELIUAJIBHOM TEOPUY OTHOCHUTEJBLHOCTH
31 OcHoOBBICTIEIIUATBHOUTEOPUUOTHOCUTEIBHO 4 1 bubmmoreka [JOK
' CTH https://m.edsoo.ru/7f41c97c
Hroromnopazaeny 4
Pa3znean 4 KBAHTOBAS ®U3UKA
N but6mmoreka [IOK
4.1 DJIeMEHTHIKBAaHTOBOMONTUKHU 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoennearoma 4 Bu6muotexa [JOK



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/7f41c97¢c

4.3

ATOMHOES PO

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

Nroronopazneny

15

Paznea 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

51 DJIEMEHTHIaCTPOHOMHUH U aCTPODHU3UKHI 7 ng;;ﬂ?:g;gﬁﬁ £41c97¢
Hroromnopazaeny 7
Pa3znea 6.OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6061aro11eenoBTOPEHHE 4 ng;;ﬂ?:g;gﬁﬁ £41c97¢
Hroromnopazaeny 4
PesepBHOEBpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
Ne KosaunuyecrBouacoB
aTan3 DyIeKTpOoHHbIeUGPOBLICOOPA30B
m  Temaypoka Bc  KoHTpoabHbI IIpakTnuyeckn ‘II[BHI/IH y aTenb:blepecypcg:p P
/ ero  epaboThI epadoThI
n
Pusuka — HayKa 0 IPUPOJIE.
1 Hayunsie MeToab! MO3HAHUS 1 01.09.202 bubmmorexa [OK
https://m.edsoo.ru/ff0c32e2
OKpYKaroIIero Mupa 3
Ponw u mecTo pusuku B

5 (hopMUPOBAHUHN COBPEMEHHOM 1 06.09.202 bu6nuoreka [JOK
Hay4HOU KapTHHBI MUpa, B 3 A https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU EATEIBbHOCTH JIIOAEH
MexaHndeckoe OBUKEHUE.

3 OTHOCUTENBHOCTh MEXAHUYECKOT'O 1 08.09.202 bubmuoteka [JOK
newkenus. [lepemenienue, 3 R https://m.edsoo.ru/ff0c3508
CKOpPOCTbh, YCKOpEHHUE

4 PaBHOMEpHOETIPAMOIUHENHOEIBHKE 1 13.09.202 bubmoreka [JOK
HUE 3 T https://m.edso0o.ru/ff0c3620

5 PaBHOYCKOpEHHOETIPSIMOIMHENHOE 1 15.09.202 Bubmuotexa [JOK
BUIKEHHE 3 T https://m.edsoo.ru/ff0c372e

6 CBobOogHOe mageHue. Y CKopeHue 1 20.09.202 bu6nuoreka [IOK
CBOOOTHOTO TIaICHUS 3 T 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

KpuBonuHeliHOe 1BUXKEHHE.

bubmunoreka LIOK

7 JIBroKeHre MaTepuaTbHON TOYKH 10 22.09.202 https://m.edsoo.ru/ffoc3ada
OKPY>KHOCTH 3
[IpuHUKIT OTHOCUTENBHOCTH BuG OK

8 lanunes. MuepuuanbHble CUCTEMBI 27.09.202 nosmotexa I

. https://m.edsoo.ru/ff0c3be8
orcuera. [lepBriitzakonHb0TOHA 3
Macca tena. Cuina. [Ipunnun BuG 1OK
. nonMoTeKa

9 CYNEpPHO3UIIUU CHIL. BTOpOI/IUBaKOH 29.09.202 https://m.edsoo.ru/ff0c3bes
HeroTona st MmarepuanbHOM TOUKH 3

10 Tpetuii 3akon HeroToHa aJist 04.10.202 bu6nuoreka [JOK
MaTepHaTbHBIX TOUEK 3 https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTo TAroTeHus. Cumna Bu6 110K

noInoTeKa

11} mokectn. 06.10.202 https://m.edsoo.ru/ff0c3d00

[lepBasikocMHUECKasiCKOPOCTh 3
. I'yka. B

12 Cuna ynpyroctu. 3akoH I'yka. Bec 11.10.202 Bu6muotexa [JOK
Tela 3 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapduuneHnt

13 Tpenus. Cuiia COnpOTUBIICHUS TIPU 13.10.202 bu6nuoreka [IOK
JIBM)KEHUH Teja B )KUIKOCTH UIIN 3 https://m.edsoo.ru/ffOc3f76
rase
[ToctynarenbHO€E U BpalaTelIbHOE

1q | ABWKEHHE a0CONIOTHO TBEPOTO 18.10.202 bu6nuoreka [IOK
tesa. MomeHnTcusl. [lmevocussl. 3 https://m.edsoo.ru/ff0c41a6
YcoBUspaBHOBECUATBEPAOTOTEIA

15 Nmnynbc maTepuanbHON TOYKH, bu6nuoreka [IOK
CUCTEMBI MaTEPUAIbHBIX TOUYEK. 20.10.202  https://m.edsoo.ru/ff0c43d6



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

Nmnynbe cuitbl. 3aKOH COXpaHEHUs
uMIyibca. PeakTuBHOECIBHIKEHNE

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sHeprus

bubmunoreka LIOK
1 i : 25.10.202
0 METEpHAIIBHOM TOTRH 51020 https://m.edsoo.ru/ff0c4502
TeopeMaoON3MEHEHUNKHHETUYECKO 3
W SHEepruu
IloTenumanpHas SHEprusl.
[ToreHuunanbHast SHEPTUS 0
17 nedo poRaHOf Moy, 27.10.002 ~ Puomorexa LIOK
ACROPMHD DYYCHHEL o https://m.edsoo.ru/ff0c461a
[ToTeHnManpHAsIHEPTUATEIABOINZU 3
MOBEPXHOCTU3EMIIN
[ToreHuunanbHbIC U
HEMOTEHIUAaIbHbIC CHITBL. CBSI3b
paboThI HEMOTEHIIUATBHBIX CHII C
18 W3MEHEHUEM MEXaHUYEeCKON 08.11.202 bubmorexa OK
o https://m.edsoo.ru/ff0c478c
SHEPTUH CUCTEMBI TEI. 3
3aKOHCOXpAHEHUAMEXAHUYECKON
SHEPTUHU
Jlaboparopnas pabota «3yueHue
19 = 3akoHa COXpaHEHHS MEXaHHYECKOUH 10.11.202
SHEPTHH 3
KonTponbnas pabota mo Teme Eu 1OK
nonnoTeKa
2 K . . 15.11.202
0  «Kunemaruka. /[unamuka. 3aKOHBI 5 0 https://m.edsoo.ru/ff0cAb74
COXPAHEHUS B MEXAHHUKE) 3
OCHOBHBIE TTOJIOKEHUS
21 MOJIEKYJIAPHO-KHHETUYECKOU 17.11.202 bu6nuorexa [IOK
Teopun. BpOyHOBCKOEIBUKEHHUE. 3 https://m.edsoo.ru/ffOc4dc2

Huddy3us



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

Xapaxkrep ABHKECHUS U
B3aMMO/ICHCTBUS YaCTHI] BEILIECTBA.

22 22.11.202
Mogenu cTpoeHust ra3os, 3
KHUAKOCTEH U TBEPIBIX TET
93 Macca monekyin. KonnuectBo 94.11.202
BemectBa. [locTositHHas ABoraapo 3
TennoBoe paBHOBeCHE.
24 | Temmnepatypa u e€ U3MEpeHue. 29.11.202
[kanaremnepatypllenscus 3
o5 Wneanpnsiii raz3 B MKT. OcHOoBHOE 01.12.202 bubmuoteka [JOK
ypaBHenue MKT 3 https://m.edsoo.ru/ffOc4fde
AOcontoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPrUun
but6mmoreka [IOK
26 JBWKEHUST MOJIEKYIT. 06.12.202
https://m.edsoo.ru/ff0c511e
YpaBuenueMeHneneena- 3
Kunaneiipona
27 3akon/lanbToHa. ["a30BBIC3aKOHBI 08.12.202
3
Jlaboparopnas pabota
28 «IKCTIepUMEHTAIIbHAS TIPOBEPKA 13.12.202
3akoHa [ eli-JItoccakay 3
29 N3ompoueccel B ncalbHOM rase u 15.12.202 Bu6muotexa [JOK
uX rpauueckoe MmpeacTaBieHIe 3 https://m.edsoo.ru/ff0c570e
30  BuyTpeHHss 3HEpTus bubmmorera LHOK

https://m.edsoo.ru/ff0c5952



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

TepMOHHHaMquCKOﬁ CUCTCMBI U
CIIOCOOBI €€ M3MEHEHHS.
KomnudgecTBoTemioTs! u padboTa.
BHyTpeHHSSIHEPTr U0 THOATOMHOTO
HeaJbHOrorasa

20.12.202
3

bubmunoreka LIOK

31 | Bumerrennonepenadn ;2'12'202 https://m.edsoo.ru/ff0c5c36
VYnenbHas TEMI0EMKOCTD BEIIECTBA.

32 KonunuecTBo TeminoTs! npu 9712202 bubnmoreka [JOK
TEIJIoIepenaye. 3 https://m.edsoo.ru/ff0c5c36
AnmabaTHeIMTIIpOIIECC

33 I1epBbIii 3aKOH TEPMOJUHAMUKU U 10.01.202  Bubamoreka [IOK
€ro IIPUMEHEHHE K U30IpoLeccaM 4 https://m.edsoo.ru/ff0c5efc
HeobOpatumocTthb mporieccoB B Eub 1OK

. NOJIMOTEeKA

34 npupoze. BTopoii 3axow 12.01.202 https://m.eds00.ru/ff0c6230
TePMOAMHAMUKHI 4

35 HpI/IHuI/nj nevicteus u KITJT 17 01.202 Bbubmunoreka LIOK
TEIJIOBOW MaIlIMHBI 4 https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT[{ 19.01.202

4

37 DKOJOTUYECKUETIPOOIEMBITEIIIIONHE 94.01.202

preTuKu
4

38 O6o0maromuii ypok bubnuoreka [JOK

«MonekynspHas ¢puszuka. OCHOBbI 26.01.202  https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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TEPMOTUHAMUKI 4
KontponbHas paboTa mo teme Eub 1OK
NOJIMOTEeKA
39  «MonekynspHas pu3MKa. 31.01.202 https://m.edsoo.ru/ff0c6as0
OCHOBBITEpPMOAMHAMUKI 4
40 [TapooGpa3oBaHue U KOHICHCAIIHSI. 02.02.202 bu6nuoreka [IOK
Hcnapenue u kunenue 4 https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCHTEIbHAS Eub 10K
nOIMOTEeKA
4l BIDKHOCTR Bcjmyxa. 07.02.202 https://m.edsoo.ru/ff0c64d8
Hacermmennsritnap 4
Teépnoe Teno. Kpucrannuueckue u
amop¢HbIe Tena. AHU30TPONHUS
42 CBOWCTB KpucTa/IoB. Kuakue 09.02.202 bubmorexa [JOK
P - R T https://m.edsoo.ru/ff0c65f0
KPUCTAJUTHIL. 4
CoBpemMeHHbIEMaTEpHaIb
[TnaBieHre ¥ KPUCTATUTH3AIIHSL. Eub OK
43 VaennHas TEIIOTa IIIaBICHU. 14.02.202 ubnnorexa [
https://m.edso0.ru/ff0c6708
CyOmmmariust 4
bu6mmoreka [IOK
44 YpaBHEHHETEIIIOBOrO0AIaHCa 16.02.202 https://m.edsoo.ru/F0c6820
DJIeKTpU3alus Tell. DIEKTPUIECKUI
45 3apsi. J(Ba BUIa SJEKTPHICCKHUX 21.02.202 bubmorexa I[IOK
A A P A https://m.edsoo.ru/ffOc6bcc
3apsIoB 4
ITpoBo a7e
46 nfn . H::omépi?n H3§EEKH ’ 28.02.202 ~ Dubmorexa LIOK
YHPOBOA ) T https://m.edsoo.ru/ff0c6bcc
COXPAaHEHHUS JICKTPUUYCCKOTO 3apsiia 4
47 B3aumogeiictBue 3aps10B. 3aKOH Bu6muotexa [JOK



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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Kynona. TodeuHbli a5eKTpu4ecKuit 01.03.202 = https://m.edsoo.ru/ffOc6ce4
3apsn 4
Harpsx€HHOCTB 2JIEKTPUYECKOro
48 niostst. [IpuHnmn cynelu)nomunn 06.03.202 bu6nuorexa [IOK
JIEKTPUUECKUX TTOJIEH. 4 https://m.edsoo.ru/ff0c6df2
JInHnnHANps)XEHHOCTH
PaGota cui 31ekTpocTaTuuecKoro Eub 1OK
nonMoTeKa
49 | moums. [orenupar. 13.03.202 https://m.edsoo.ru/ff0c6f00
Pa3HOCTBIIOTEHIMATIOB 4
[IpoBOAHMKY U TUAIEKTPUKH B
50  snekTpocTaTHUECKOM IoJie 15.03.202 Bubmmorexa [IOK
P ' T https://m.eds00.ru/ff0c7018
JpneKkTpuuecKasinpoHUIIaeMOCTh 4
N bubmoreka [{OK
51 OnexrpoémrocTh. KonaeHcarop 20.03.202 https://m.edsoo.ru/F0c7126
DNEeKTPOEMKOCTH TIIOCKOTO Bu6 110K
nOIMOTEeKA
52 xonzeHcaropa. DHeprus 22.03.202 https://m.edsoo.ru/ff0c72c0
3apsHKEHHOT0 KOHAEHCAaTopa 4
53 Ha60paT"0pHa;1 pabora "I/I3Mepe'1lme 03.04.202
ANEKTPOEMKOCTH KOHJIEHCAaTopa 4
[TpunIMTT NEHCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAJIILHOTO
94 amnmnapara, CTpyHHOro npuHTepa. 05.04.202
DneKTpocTaTHYECKasA3allnTa. 4
3a3eMJICHHEINIEKTPOIIPUOOPOB
55 DJIEKTPUYECKUH TOK, YCIOBUS €0
cymectBoBaHus. [I0CTOSHHBIN TOK. 10.04.202



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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Cwuna Toka. HanpsiokeHue. 4
ConpotuieHue.
3akoHOMaIsiyqacTKalenu
[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIIaHHOE COETMHECHUE BuGmorexa LIOK
56  mpomonHukoB. JlabopaTopHasipaboTa 12.04.202 https://m.edsoo.ru/ffOCT4f0
«M3yueHnecMenmanHOroCoOeIMHEHHS 4
PE3UCTOPOBY
PaGora u momtHOCTH
97/ | DIEKTPUYECKOIO TOKA. 17.04.202 bubmmorexa LIOK
https://m.edso0.ru/ff0c7838
3akon/xoyns-Jlenua 4
3axod Oma 1t TOJITHOM
(3aMKHYTOM) 3JIEKTPUUECKOM LICTIH.
58 KopoTtkoe 3ambikanue. 19.04.202 bu6nuoreka [IOK
Jlaboparopnas pabota «3mepenue 4 https://m.edsoo.ru/ff0c7ae0
O/1C ucToyHuKa TOKa U €ro
BHYTPEHHETO COIPOTUBIICHUS»
DneKTpOHHas IPOBOAUMOCTh
59 TBEPABIX METAJUIOB. 3aBUCUMOCTh 94.04.202
COIMPOTUBIICHUSI METAIIIIOB OT 4
Temmeparypbl. CBEpXIPOBOIMMOCTh
60 3)161prqu01<1/1171 TOK B BaKyyMe. 96.04.202
CBoliCTBa 2IEKTPOHHBIX IIyYKOB 4
[TonynpoBogHUKH, NX COOCTBEHHAs
61 u anI/IMeCHaﬂ MIPOBOJUMOCTb. 03.05.202 bu6nuoreka [IOK
CaoiicTBap—Nn-niepexona. 4 https://m.edsoo.ru/ffOc84ae
[TomympoBOTHUKOBEIETPUOOPEI
62 DNEKTPUYECKUI TOK B pacTBOpax u bubnuoteka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

pacIiaBax 3JIEKTPOJIUTOB. 08.05.202  https://m.edsoo.ru/ff0c82ba
DAEKTPOIUTUYECKASTUCCOLIUAIIUS. 4

DIIEKTPOIIN3

DNEeKTPUYECKHI TOK B raszax.

63 CamocTosTebpHbIN I:I 1 15.05.202 bubmuoreka [JOK
HECAaMOCTOATEIbHBINA pa3psii. 4 https://m.edsoo.ru/ffOc84ae
Momnnus. [lnazma
DneKkTpudeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTHUYECKOE 1 17.05.202 bu6nuoreka [IOK
[IPUMEHEHHUE. 4 https://m.edsoo.ru/ffOc86fc
[TpaBunaTexHUKHOE30MaCHOCTH

65 O06o06maromuitypox 1 99 05.202 bu6nuoreka [IOK
«INEKTPOITUHAMUKAY 4 https://m.edsoo.ru/ff0c88be
KontponbHas paboTa mo teme

66 «BneKTpOCTaTI:IKa. [TocTrosHHBII 1 24.05.202 bu6nuoreka [IOK
3JIEeKTpUYeCKUi TOK. TOoKH B 4 https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeaax»

" " but6mmoreka [IOK

o7 Hostopetiite. "IeKTpoHHaMiKa L https://m.edsoo.ru/ff0c8c56

68 O6o6matromuit ypok no temam 10 1 bu6nuoreka [IOK
KJlacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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11 KIIACC

Ne KosaunyecrBouacoB
aTam3vd  DJeKTpoHHLIenudpoBLIEOOpa3oBaT
n  Temaypoka Bce  Kontpoabnbie  IIpakTnueckue . y P p P
eHusl eJibHbIepecypchl
/ ro padoThI padoThI
n
[TocTosTHHBIE MAarHUTHI M X
B3auMoJiericTBUEe. MarHuTHoe Bu6 10K
noIMoTeKa
.B i 1 1.09.202
HOJIE. DEKTOp MarkuTHon 01.09.20 https://m.edso00.ru/ff0c9778
WHTYKIUH. 3
JIMHUMMAarHUTHOUMHAYKLIUHA
MarsuTtHOE 1oJie TPOBOTHUKA
.0 C) .
C TOKOM VHI:.IT pcrena 1 06.09.202 bu6nuoreka [IOK
BzaumopeiicTBrue npoBOAHUKOB 3 https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopaTtopHnas pabota Eub 1OK
noIMoTeKa
4 1 1 08.09.202
(I3YHCHUE MATHUTHOTO MOJA https://m.edsoo.ru/ff0c98fe
KaTyLIKU C TOKOM» 3
JleficTBue MarHUTHOTO IIOJIS Ha
MPOBOJHUK C TOKOM. Cuita
A . JIab 0
Mmrepa. Jla opaTog)Ha;{ pabota 1 1 13.09.202 bu6nuoreka [IOK
«Hccnenosanne nericTBUA 3 https://m.edsoo.ru/ff0c9acO
IIOCTOSSHHOT'O MardiuTa Ha
PaMKy C TOKOM»
JleficTBue MarHUTHOTO IOJIS Ha
JBIOKYIIYIOCS 3apSKEHHYIO bu6nuoreka [IOK
1 15.09.202
yactuily. Cuna JlopeHia. 3 https://m.edsoo.ru/ff0c9df4
PaGora cuel Jlopenna



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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DNEeKTpOMarHuTHasE MHYKIU.
IToTok BeKTOpa MAarHUTHOM

6 uHaykuu. DJ1C uHayKImIm. 20.09.202
3aK0H JIEKTPOMAarHUTHOM 3
nHaykiuu dapanes
Jlaboparopnas padora
7 «I/Iccie OI]:-aHI/I: SIBJICHUS 22.09.202 bubmorexa HOK
s . AR https://m.edsoo.ru/ff0cal50
3JICKTPOMArHUTHOU WHTYKITHH 3
NuaykTuBHOCTSH. SBNEHUE
camounaykiuu. J/C
CaMOMHIYKIUU. DHEPrUs Bu6muotexa [JOK
8 27.09.202
MAardUTHOTO TOJIS KaTYIIIKH C 3 https://m.edsoo.ru/ff0ca600
TOKOM.
DJIEKTPOMArHUTHOETIONE
TexHudeckue ycTponucTBa U UxX
MPUMEHEHUE: TTIOCTOSTHHBIC
9 MarHuThl, 3JICKTPOMArHUTHI, 99.09.202
3JICKTPOJIBUTATEIb, 3
YCKOPHUTEIH JIEMEHTAPHBIX
YaCTHIl, MHAYKITHOHHAS TICYb
O0o0maromuii ypok
HHATOTIITH YP bubmoreka [JOK
10 «MarauTHoOE TI0JI€. 04.10.202
https://m.edsoo.ru/ffOcab82
DNIeKTpOMarHuTHas WHIYKITUS 3
KonTtponsHas pabora o Teme Eub OK
11 «Mar"guTHOe MoJe. 06.10.202 ubsmorexa 11
https://m.edsoo.ru/ffOcad58
DNeKTpOMarHUTHASIHHTYKITHSDY 3
CB00OOHBIE MEXAHUYECKHE Eub OK
12 Kosiebanus. ['apmMoHnUecKue 11.10.202 noimorexa L
https://m.edsoo.ru/ffOcaf06
KoneOaHus. YpaBHEHHUE 3



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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https://m.edsoo.ru/ff0cad58
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rapMOHUYECKHUX KOoIeOaHuH.
[IpeBpaiienue sHepruu

13

JlaboparopHas paboTa
«Onpenenenue yCKOpeHUs
CBOOOHOTO Ta/ICHUS C
MOMOIIIBI0 MAaTEMaTHYECKOTO
MasITHAKA »

13.10.202
3

14

KonebarenbHbIi KOHTYD.
CB00OOIHBIE
AIEKTPOMArHUTHBIE KOJIEOaHUS
B HJICAJIbHOM KOJIe0aTeIbHOM
KOHTYpE.

AHaJOTUAMEKTyMEX aHHICCKU
MH H
3JIEKTPOMarHUTHEIMHKOJICOAHH
SIMHA

18.10.202
3

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTHH B
ANeILHOM KO0JIe0aTeEIbHOM
KOHTYpE

20.10.202
3

bubmunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasienue o 3aTyxarwIuX
KoJieOaHusX. BeIHYICHHBIC
MeXaHHYeCKHe KoJieOaHus.
Pe3onanc.

BriHY X 1€HHBICTIEKTPOMArHUT
HBIEKOJI€0aHUA

25.10.202
3

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

IlepemMeHHBIN TOK.
CunycounaanbHbIN
MepEMEHHBIN TOK. MOIITHOCTh

27.10.202
3

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
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https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

MEPEMEHHOTO TOKa.
AMIUTUTYAHOE U AEHCTBYIOIIEE
3HAYCHHUE CHJIBI TOKA U
HaIPsHKEHUS

18

Tpauchopmarop.
[IpousBoxacTBo, nepenaya u
MoTpeOIeHUE IIEKTPHIESCKOM
SHEPTrUu

08.11.202
3

19

YCTpOUCTBO U MPAKTUYECKOE
IPUMEHEHHUE IEKTPUUIECKOIO
3BOHKA, T€HEPATOpa
MIEPEMEHHOTO TOKA, JIMHUI
JNeKTponepesad

10.11.202
3

bubmunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKU IIPU
IIPOU3BOJICTBE
anekTpol’Hepruu. Kynbrypa
UCIIOJIb30BAHUS
JJIEKTPOIHEPTUHU B
IIOBCEIHEBHOU KU3HU

15.11.202
3

21

MexaHU4eCcKHe BOJIHEI,
YCIJIOBHS paCTIPOCTPAHECHHUS.
ITepuon. Cxopocthb
pacIpoCTpaHEHHUs U IJIMHA
BOJHEI. [Tonepeunsie u
IIPOI0JIbHBIEBOJIHBI

17.11.202
3

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTb 3BYKa.
I'poMKOCTB 3BYyKA.
BricotaTona. TemOp3ByKa

22.11.202
3

bubmunoreka LIOK
https://m.edsoo.ru/ffOcccOc

23

3H€KTpOMaI‘HI/ITHBIG BOJIHBI, UX

bubmunoreka LIOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

CBOMCTBA U CKOPOCTb. 24.11.202 @ https://m.edsoo.ru/ffOccfe0
[Ikana’neKTpoOMarHu THBIXBOJI 3
H
[IpuHIMIIBI paANOCBA3U U

24 TenaeBuaeHusa. Pazsurue 29.11.202
cpenacTB cBsi3u. Paanonokanus 3

o5 KontponsHas pabora 01.12.202 bu6nuorexa [IOK
«Konebanus v BOJIHBI 3 https://m.edsoo.ru/ffOcc6f8
[IpsamonuneitHoe

26 pacnpOCTpai{eHHe CBETa B ) 06.12.202 bu6nuoreka [IOK
OAHOPOJHOM cpene. ToueuHblii 3 https://m.edsoo.ru/ff0cd350
MCTOYHUK cBeTa. JIyd cBera
OrtpaxkeHue cBeTa. 3aKOHBI

97 OTpaKeHUS claeTa. IToctpoeHnue 08.12.202 bu6nuoreka [IOK
M300paKEHUI B TUIOCKOM 3 https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue ceta. [TonHoe

28 BHYTpeHHGGUOTpa}KeHI/Ie. 13.12.202 bubmmoreka [JOK
[IpenenbHbIN yroJ MoJIHOTO 3 https://m.edsoo.ru/ffOcd7{6
BHYTPEHHET0 OTPaKEHUS
JlaboparopHas paboTa

bubmunoreka LIOK

29 «M3mepenue rmokazaTenst 15.12.202 https://m.edsoo.ru/ff0cd67a
MPEOMIICHUS CTEKIIa» 3
JIunsel. [loctpoenue

30 U300pakeHNi B JVIHHse. 20.12.202 Bu6muotexa [IOK
®opmyiia TOHKOHU JIMH3BI. 3 https://m.edsoo.ru/ffOcddle

VBennueHue JTUH3EI
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JlaboparopHas paboTa

31 «HUccnenoBanue cBOMCTB 22.12.202
M300paKCHUH B JIMH3AX 3
WnTepdepennus ceera.

Bbubmunoreka LIOK

32 Judpaius caeta. . 27.12.202 https://m.edsoo.ru/ff0ced22
JudpakimonHas pemeérka 3
Hucnepcus cera. CiaoKHBIN
cocraB Oenoro cBera. L[BerT.

33 JlaGoparopHas paboTa 10.01.202
"N3mepenue AIMHbI CBETOBOM 4
BOJIHBI C ITIOMOIIIBIO
I (paKkIIMOHHON pemieTKu"

34 [TonepedyHOCTH CBETOBBIX BOJIH. 12.01.202 but6mmoreka [IOK
[Honsapusanus ceera 4 https://m.edsoo.ru/ff0cf02e
Onrtuueckue mpuodopsl U

35 YCTPOMCTBA U YCIOBHSI X 17.01.202
0€3011acCHOTr0 MPUMEHEHUS 4
['paHuUIBI TPUMEHHUMOCTH

36 KJIaCCHYECKOU MexaHI/IKI/IU. 19.01.202 bubmuoteka [JOK
[Toctynatel cienuanbHOM 4 https://m.edsoo.ru/ff0cf862
TCOPHUU OTHOCUTCIILHOCTHU
OTHOCHUTENBHOCTD

37 OJTHOBPEMEHHOCTH. 94.01.202 Bbubmunoreka LIOK
3aMeJIeHre BpEMEHH 1 4 https://m.edsoo.ru/ffOcfa42
COKpAIICHUE JITHHBI
OHeprus U UMIYJbC

38 EIISITUBUCTCKON YaCTHIIBI 26.01.202 bubmorexa [JOK
p le ' R https://m.edsoo.ru/ffOcfc68
CBs13b MacChl € PHEpTUEH 1 4



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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HUMITYJIBCOM. 3Hepr1/151n01<051

KoHnTtponbhas pabora «OnrTuka.

N bu6moreka [IOK
39 OCHOBBI CHIEIIMAILHON TeOpHUH 31.01.202 https://m.edsoo.ru/FfOCE6F0
OTHOCHUTEIILHOCTH 4
40 ®otonbl. Dopmymna I1nanka. 02.02.202 bu6nuoreka [IOK
DHeprusi 1 UMIyJbC poToHa 4 https://m.edsoo.ru/ffOcfel16
OTKpBITHE U UCCIICIOBAHNE BuG 110K
nOIMoTEKA
41 dbotoaddekra. OmbiTh A. I 07.02.202 https://m.edsoo.ru/FfOckfca
CroneroBa 4
3akoHsb! poTodddexra.
VYpaBHeHue DUHIITEITHA A1 Bu6 110K
nOIMoTEKA
42 orosdexra. 09.02.202 https://m.edsoo.ru/ff0d015e
«KpacnHasrpanuia 4
doTtorpdexra
Hasnenue ceera. Onbith [1. H. Bu6 1IOK
nOIMOoTEKA
43 JleGenesa. . 14.02.202 https://m.edsoo.ru/ff0d04a6
XHUMHYECKOEIEICTBUECBETA 4
TexHu4eckue ycTpoicTsa u
44 MPAKTUIECKOE IPUMEHEHHE! 16.02.202
¢dorosnemeHT, HoToAATUHK, 4
CoJTHEYHas OaTapesi, CBETOIUOT
Pemrenue 3agad mo reme BuG 1OK
N nOIMoTeKa
45 «DIIEMEHTBI KBAHTOBOM 21.02.202 https://m.edsoo.ru/f0d0302
OIITUKH 4
Mogenrs atoma ToMcoHa. BuG 1OK
nOIMoTeKa
46 Ompiet Pesephopaa no 28.02.202 https://m.edsoo.ru/ff0d091a
pPAaCCesTHUIO O-4aCTHII. 4



https://m.edsoo.ru/ff0cf6f0
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[InanerapHasMozenbaToMa

bu6moreka [IOK

47 MHocrynarsibopa 21'03'202 https://m.edsoo.ru/ff0dOafa
N3nyyeHne u morionieHue

48 (OTOHOB IpH TIEPEX0jIe aTOMa 06.03.202 bu6nuoreka [IOK
C OJIHOTO YPOBHS SHEPTUU HA 4 https://m.edsoo.ru/ff0dOafa
Ipyroii. BuasicriekTpos
BoiHOBEIE cBOMICTBA YaCTHII.

Bounnsl ne bpoiins. BuG 1OK
. nonnoTeKa

49 Kopnyckyapio-BonHoBOi 13.03.202 https://m.edsoo.ru/ff0d0ca8
nyanu3M. CrIoHTaHHOE U 4
BBIHYKIECHHOE U3JIy4YECHHUE
OTKpBITHE PATNOAKTUBHOCTH.

50 OmneiTer Pesepdopnaa mo 15.03.202 bu6nuoreka [IOK
ONPEAEIICHUIO COCTaBa 4 https://m.edsoo.ru/ff0d0fd2
PalMOaKTHBHOTO H3ITyYCHHS
CgoiictBa anbda-, 6eTa-,

51 ramMMa-u3inydeHus. Bnusaue 90.03.202
pPaZMOaKTHBHOCTH Ha KUBBIC 4
OpTaHU3MBI
OTkpeITHE IPOTOHA U
HerTpoHa. M3oTombl. Anbda- EuG 110K

. NOJINOTCKA

52 pactialt SHeKUTPOHHHH 1 22.03.202 https://m.edso0o.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacma. 4
I"'amma-uznyuenue
OHeprus CBs3U HYKJIOHOB B

Bbubmunoreka LIOK

>3 AApe: }Iz[vepHHe DEACHI. 03.04.202 https://m.edso0o.ru/ff0d1356

Snepunslii peaktop. [Ipobaemsr, 4



https://m.edsoo.ru/ff0d0afa
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NEPCHEKTUBBI, IKOJIOTHUECKUE
ACTEKThI EPHOM SHEPTeTUKH

DJieMeHTapHBIC YaCTUIIBI.
OTkpsITHE IO3UTPOHA. MeTOoIbI
HaOJIOICHUS I PETUCTPALINH
9JIEMEHTAPHBIX YaCTHII.

Bbubmunoreka LIOK

>4 KpyrubiiicTos 25'04'202 https://m.edso00.ru/ff0d0e38
«DyH1aMEeHTaJIbHBIEB3AUMOICH
ctBus. EnquncrBodu3nyeckoit
KapTUHBIMUPAY
Bupn 3Bé31HOTO Heba.

55 Co3sBe3nus, apKue 3BE3/bI, 10.04.202
IJIAHETHI, UX BHJIUMOC 4
nBmxkeHre. CollHEUHasicCHCTeMa
Connue. ConHneunas

56 aKTHUBHOCTh. ICTOUHUK 12.04.202
sHeprun CoJIHIIA U 3BE3NT 4
3BE3/IBI, X OCHOBHEIC
XapaKTEPUCTUKH.
3BE3MBITTIABHOM

57 MOCJIEI0BATEILHOCTH. ) 17.04.202
Buytpennee crpoeHue 3BE3 . 4
CoBpeMeHHBIE TTPEICTABICHHS
0 MPOUCXOXKICHUU U IBOJTIOIIUN
CouHIia 1 386311
Muieunsii [Iyrs — Hamma

58 I'anakTtuka. [lonoxxenue u 10.04.202
nemxenne CoiHIa B 4

I'anakTuke. I'anakTukuy.



https://m.edsoo.ru/ff0d0e38

UYUEpHbIeAbIPEI B SIAPAXTATAKTUK

Bcenennas. Pa30Oeranune
rajaktuk. Teopus bonbiioro

59 B3phIBA. 24.04.202
PenukToBOCH3TyUCHHE. 4
MertaranakTvka

60 Hepemrenupienpo0i1eMplacTpoH 96.04.202
OMHH 4
KontponbHas padota

61 «DNeMEeHTHI ACTPOHOMHH 1 03.05.202
acTpou3uKm» 4
O6o06matromuii ypok. Posb
(GU3UKY 1 aCTPOHOMUU B

62 3K0H0MH‘I€CKOI>'I,U ) 08.05.202
TEXHOJIOTUYECKOH, COLUANbHON 4
1 ATUYECKOH cdepax
NESTEIIbHOCTH YeIOBEKa
O6o6matromuii ypok. Posnb u

63 MECTO (1)I/ISI/IIiI/I U aCTp(‘)'HOMI/II/I B 15.05.202
COBpPEMEHHOI Hay4HOI 4
KapTUHE MHUpa
O6o06matromuii ypok. Posb
(bU3UYECKON TEOpUH B

64 dbopMupOBaHUHI 17.05.202
MIPEACTABICHHUH O QU3NIECKOM 4
KapTHUHE MHUpa

65 O6o06maromuii ypok. Mecto
(bU3HUIECKON KapTUHBI MUPA B 22.05.202




o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayYHBIX
MPEJCTABICHUIN O IPUPOJIE

66

IToBTOpenue. MaruurtHoe noie.

DNEeKTpOMarHuTHasE MHYKIUs

24.05.202
4

67

[ToTOopenue. Ontruka. OCHOBBI
CIIELUAJIbHON TEOpUU
OTHOCHUTEIIBHOCTH

68

[ToBTOpenue. KBantoBas
busnKa. DIeMEHTHI
ACTPOHOMHUHU U aCTPOPUZUKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Gusuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. noa
penaxiueii [TapdenteeBoit H.A., AknrmonepHoe o6mecTBo «M3marenscTBo
«IIpocsemenue»

» ®usuka, 11 kmace/ Msaxumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakiueit [TapdpentreBoit H.A., AkuronepHoe o61ecTBo «M3marenbcTBo

((HpOCBGHlGHI/IG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. ®usnueckunt sxcnepumeHT B cpeanen mkoiie. H. M. Illaxmaes, B. @. [1unos.
(Ontuka, kBaHTOBas U3HKA, siACpHAS PU3MKA).

2. ®u3nyecKuid 3KCcriepuMeHT B cpeaneit mkoie. H. M. [llaxmaes, H. W. I1aBios.
(MounekynsipHas ¢pusuka).

3. A. H. Mancypos, H. A. MancypoB. ®u3uka 10-11 (kaura ajis yautens).

4. ®uznueckuid SJKCEpUMEHT B cpeniHeit mkoie. C. A. XopolaBuH.

5. Munaxktuyeckue marepuansl. @usuka 10 kiace. A. E. Mapon. «/Ipodar,
Mockaa 2004r.

6. KoatponwsHbie pabotsl 110 ¢usuke 10 — 11 xknacesl: K. Jlnsg yuurtens/ A.E.
Mapon, E.A. Mapos. — 2-¢ uza. M.: [Ipocsemenne, 2004 r.

7. lloypouHoe manupoBanue 1o ¢pusznke k Enunomy ['ocynapctBeHHOMY



Ox3ameny/ H.U. Ogunnona, JI.A. TlposaenkoBa. — M.: U3narenscTBO
«9k3amen», 2009 r.

8. M3Bo3unkoB B.A., Coynkuit A.M. Pemenue 3a1a4 no gpusnke Ha
komnbtotrepe: KH. miig yuurens. - M.: [Ipocsenienne, 1999 r.

9. JleMOHCTpalIMOHHBIN HKCIIEPUMEHT 10 (PU3UKE B CpPEIHEH 1IKOIE: MocoOue
st yauteneit / B. A. Bypos, b. C. 3Bopeikun, A. I1. Ky3emuH u 1p.; mog pen. A.
A. TTokpoBckoro. — 3-¢ u3., mepepad. — M.: [IpocBemenue, 1979 r.

10. [laxmaeB H. M. ®u3nyeckuii SKCIIEPUMEHT B CpETHEH IIKOJIC: KOJICOaHUs U
BosHbI. KBanToBas gusuka / H. M. [llaxmaes, H. U. [Tapnos, B. W. Teimyk. —
M.: ITpocsemienue, 1991 r.

11. [Taxmaes H. M. ®u3nyeckuil 3KCIIEPUMEHT B CPEAHEN IKOJIE: MEXAHHKA.
MonexynsapHas pusuka. DnekrpoauHamuka / H. M. [llaxmaes, B. @. [llunos. —
M.: IIpocBemienue, 1989 r.

12. [llaxmaeB H. M. ®u3nueckuii SKCIEPUMEHT B CpETHEH IIKOJIC: KOJICOaHUs U
BostHbL. KBanToBas ¢usuka / H. M. Illaxmaes, H. U. [1aBnos, B. . Teinyk. —
M.: ITpocsemienue, 1991 r.

13. [llaxmaeB H. M. ®u3nyeckuil 3KCIIEPUMEHT B CPEAHEN IIKOJIE: MEXAHHKA.
Monekynsipnas gusnka. dnekrpoaunamuka / H. M. [llaxmaes, B. @. [1luno. —
M.: IIpocBemenue, 1989 r.

14. Caypos 0. A. MonekynspHas pusuka. dnekrpoaunamuka / FO. A. Caypos,
I'. A. Bytsipckuii. — M.: IIpocBenienue, 1989 r.

15. Caypos 1O. A. ®usuka B 10 kacce: Mojienu ypokoB: KH. 1151 yuutens / O.



A. CaypoB. — M.: IIpocsemienue, 2005 r.

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. bubmmoreka L{OK https://m.edsoo.ru/7f41bf72

2. MaTepHuaibl. MeToIuKa perno1aBaHus..

3. http://www.edu.delfa.net/ - Yauremnio ¢pusuku. [Iporpammel U ya4eOHHUKH,
JIOKYMEHTBI, CTaHIaPThl, TPEOOBAHUS K BBITYCKHHUKY IIKOJIBI, MATECPUAIBI K
9K3aMeHaM, OMJIEThI BBIITYCKHOTO 3K3aMEHa, PEKOMEH IAIUH 10 MPOBEICHHIO
9K3aMEHOB, MaTePHAJIBI K YPOKY.

4. http://physics.nad.ru/ - ArnManuu Gu3HYEcKUX mporeccoB. TpexMepHbIe
aHMMAaIliU M BU3YaJIM3alliH 110 (QU3UKE, COMPOBOXKIAIOTCS TEOPETUUSCKUMU
OOBSCHCHHSIMU.

5. http://kiv.sovtest.ru/ - DnexTponHsblit yueOHuk 1o pusuke 7 9 ki. Io
HEKOTOPBIM paszenam umerorcs auddepeniuposannsihttp://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics - ®enepanbHbie TECThI IO MeXaHUKE. TeCThI 10
KMHEMAaTHKe, TMHAMUKE U ctaTtuke. Kaxawiil Tect coctout u3 40 BOpOCOB.
[TpeaycMOTpEeHBI TPH PEKUMa paObOTHI C HUMHU: 03HAKOMIIEHHE, CAMOKOHTPOIIb U
oOyueHue.

6. http://www.cacedu.unibel.by/partner/bspu/ - AxktuBHas Gu3MKa: TPOrPaMMHOE
oOecrieyeHHe IS TIOACPIKKH U3yUeHHS IIKOJILHOTO Kypca Gpu3uku. CBeIeHUs O

pa3paboTKax U UX MpeTHa3HAYCHUH: OPMUPOBAHUE OCHOBHBIX IMMOHATUM,



YMEHUH U HABBIKOB PEIICHUSI MPOCTEHIHX 3a/1a4 10 (PU3UKE U aKTUBHOTO
WCIIOJIb30BaHUs UX B Pa3IMUHbIX cuTyanusax. [Ipeacrasneno 6osee 6000
BapUAHTOB 3aJJaHUN-CUTYaIINI, KOTOPbIE MO>KHO MCIIOJIH30BaTh HA YPOKE B BUJIE
HEOOJIBIINX KOMIBIOTEPHBIX (DParMeHTOB.

7. http://archive.lseptember.ru/fiz/ - Tazeta “1 ceHTsIOps™: MaTepuabl MO
dbuzuke. [Tonbopka myOnuKanuii Mo MpernogaBaHui0 GU3UKHU B IIKOJIC. APXHB C
1997 1.

8. http://www.gomulina.orc.ru/ - ®usuka u aCTpOHOMUS: BUPTYaIbHBIN
METOAMYECKUI KaOuHeT. BupTyanbHbIi MeTOIMYECKU KaOUHET yUuTeNs PU3nKu
u actpoHomuu. MHbopmaionssle € 3a1a4u, 1a00paTopHbIE padOTHI.

9. http://fcior.edu.ru/ - ®enepanbHbIil IEHTP UHPOPMAIIMOHHO-00PA30BATEIBHBIX

pecypcoB. Karanor seKTpoHHBIX 00pa30BaTEIbHBIX PECYPCOB.






