MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
KomuTter oOpa3oBanus Bosrorpaackoii o61actu
MyHununajabHoe 010/1:KeTHOe 00pa3oBaTe/ibHOE YUPeKIeHne
O3epckasi cpeansis o0meodpasoBaTebHas HIKOJIA

MBOY O3zepckas COI
[OKYMEHT MOAMUCAH
SNEKTPOHHOW MOAMMCHIO
CepTucukat: 47B8C7127F905CDCDC50B669287C5AAF
Bnapgeneu: AHapoluyk TaTbsiHa BukTopoBHa
[evictButeneH: ¢ 08.12.2022 go 02.03.2024
PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
PykoBoautens MO Y4uTENB-METOUCT 110 JIMpEeKTOp IIKOJIBI
YMP
[Tyxosa O.B. Anppomyxk T.B.
[Iporokon Nel ot «28» 08 Kameea A.B. [Ipuka3z Nel20 ot «29» 08
2023 1. [Iporokois Nel ot «29» 08 2023 1.
2023 1.
PABOYASA ITPOT'PAMMA

(ID 924361)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»
s ooygarommxest 10-11 kmaccoB

x.03epku 2023



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOrO YpOBHSI Ha YPOBHE CpeAHEro oOIlero
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE TMOJIOKEHHWM M TpeOOBaHUI K pe3yiabTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MmporpaMMbl BOCIHTAHHS H
KOHILIETIIIUM TIpernojiaBanusi yueOHoro npeamera «Dusnka» B 00pa3zoBaTeIbHBIX
OpTraHu3aIUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YPOBHE Ha OCHOBE CHUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMHM IpeameTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKU HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3HUKU: JIUYHOCTHBHIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[TporpamMMma 1o pu3mKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJiaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rogaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3HKN — cUCTEeMOOOpa3yIoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWW, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir u actpoHomued. Mcmonmb3oBaHME MW aKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTA, OCBOCHUS
KOCMOCA, IMOJIYYeHHUsS HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU U JPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAYyYHOW KapTHUHBI MHpa OOydarolmuxcs, B (OPMUPOBAHHWE YMEHUN MNPUMEHSThH
HAYYHBI METOJI TO3HAHMSI IPU BBIMIOJIHEHUU UMH YIEOHBIX UCCIIEIOBAHUI.

B ocHOoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3eioB (PU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B COOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKU
oObequHEH BOKPYr (Qusnueckux Teopuid. BemymuM B Kypce SBISICTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpENoiaraeT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM T€XHHUYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX ICHUS
po0JIeM palMOHATIBFHOTO TPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILero
oOpa3oBaHus SBIAIOTCS (pU3Mdeckue Teopuu (GopMHpOBAaHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpoeHus: (pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX TMPEACTABICHUSIX O MPUPOJE, TpaHUIIAX
MPUMEHUMOCTH TEOPUH, JMJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA U
MIPOIIECCOB).

CHUCTeMHO-eSTENHHOCTHBIN TOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexIe
BCET0 3a CUET OpraHU3allid dKCIEPUMEHTAIBHOU NESITEIIbHOCTH O00YyYaromInuXCsl.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTAIBHBIX KPATKOBPEMEHHBIX JOKCIEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpbI€ B Iporpamme 1o (usnuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHUYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS W  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa30oBaTeNBLHOTO TIPOIIECCa HCXONd U3 OCOOCHHOCTEW IIJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OOyYaIOIIMMHUCS YMEHHUSIMU TPOBOJAUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACUYETHBIX M KAuYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO



3aJlaHHOMN (DU3UIECKON MOJIEITBIO, TTO3BOJISIONINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHUs HA
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BhIOOpa (HU3MYECKON MOACTH IS CUTyalWHu MPaKTHKO-
OpHUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBuum ¢ TpeboBanusimu DPI'OC COO k MarepHalbHO-
TEXHUYECKOMY OOCCIEUYCHHI0 YydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peIMETHOr0 KaOuHeTa (U3HKU WIA B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (PU3MKU JTOKHO OBITH
HeoOXouMoe J1abopaTopHOoe O0O0OpYyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy1I0BaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M  OOECNeYMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBBIX JEMOHCTpAIlui s
UCCJICIOBAHMUSI  M3y4YaeMbIX  SIBIEHUA ©  TPOIECCOB, JIMIUPHUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUICCKUX TIPUMCHCHHM.

JlaGopatopHoe o0O0OpyIOBaHHE [JiIi YYCHUYECKUX MPAKTUUYECKUX pabdboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHU TICJIIMHU U3y4CHUS (PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBanue HHTEpeca M CTPEMJICHUS OOYYAOIIMXCS K HAYIHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HHTCIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (opMuUpOBaHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHHME HAYYHOTO MHUPOBO33PECHHS KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUH OOBSACHATH SIBICHUS C MCHOJb30BAHUEM
bu3NYecKuX 3HAaHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue NpenCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.



JlocTmxeHne 3TUX Lenel 00ecreynBaeTCsl pelieHneM CIeIyIONNX 3a1ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEHET0 00IIero o0pa3oBaHuUs:

NpUOOPETEHUE  CHUCTeMbl  3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

dbopMupoBaHHEe YMEHUW TNPUMEHATH TEOPETUUYECKHE 3HAHUA IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MPAKTUYECKUX PEIICHUN B MMOBCETHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIICHHs PA3IMYHBIX 33Jad C $BHO 3aJaHHOMN
¢uznyeckoil Monenblo, 3a1ad, MNOAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anne GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;
NOHMMaHHE (U3NYECKUX OCHOB WM MPHHIIUIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIAZICHUE METOJaMHU CaMOCTOSTEIbHOIO IUIAHUPOBAHUS U IMPOBEICHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OIpeIeNICHUs IOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHWE YCIIOBHH NJISl pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenue ¢Qusuku (0a30BbI YpOBEHb) Ha YpPOBHE CpPEIHEro OOIIEero
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B

11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H

MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOD

MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBHUIYATBHBIX

O0COOCHHOCTEM 00yJarOIUXCA.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usuka — Hayka O mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DOKCrepuMeHTa W TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBIEHMM M mporieccoB. HayuHble T'MIIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHLIMI COOTBETCTBUA.

Ponb u Mecto ¢u3uku B (GOpMUPOBAHHUU COBPEMEHHON HayYHOW KapTUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcu€ra. Tpaekropus.

[lepemeliienne, CKOpOCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHi U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH U TMepeMelIcHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  aBwXeHHE. J[BUKEHHME  MaTepUaIbHOW TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIOB, IIETTHBIC 1 PEMEHHBIC MEepeIavuu.

Llemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne TBUIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.



Habnronenne nBwxkeHUs Tena, OPOIIEHHOTO TMOJ yIiOM K TOPU3OHTY U
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTSAIMH, MPOHUJICHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKECHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yueHnne nBUXKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HprotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA [71s1 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TaroreHusi. Cuna Tsxkectu. llepBas kKocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuiia conpOTUBIIEHUS MPU IBU>)KEHUU TEJa B dKUJKOCTH WIIN Ta3e.

[TocTynarensHOE U BpaliaTeaIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeJA.

TexHn4eckre YCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTHU OT Jiehopmaruu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MOIbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

N3yuyenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pa3iie, OT uX aehopmaiuu.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEJla, HWMEIOIIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl coOXpaneHUus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HMITYJIbCa TeNa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 H3MEHEHUH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYro
nepopMupoBaHHoi  TpykuHBL.  [loTeHUManbHAasT  SHEprus Tela  BOJIM3U
MOBEPXHOCTH 3€MJIH.

[loTeHmanbHple U HEMOTEHHMANbHbIE  CWibl.  CBs3b  paboOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHHUEM MEXAHWUYECKOW DSHEPIUM CUCTEMBI TEIN.
3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCcTpOMCTBA M NPAKTHYECKOE INPUMEHEHUE: BOJOMET, KOIIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon mOTeHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyenue aOCOJIOTHO HEYNPYTroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MogekyasipHast pu3nka 1 TEePMOJAMHAMUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe maBmkenue. [luddysusa. Xapakrep ABWKEHUS H
B3aMMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI Tra3oB, KXHUIKOCTEU H



TBEPABIX TE€N U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl MmoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Llenbcus.

Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUU HJACATbHOTO rasza. AOCOJIOTHas TeMmIepaTypa Kak Mepa
CpelHEd KWHETUYECKOM SHEpPrHuH TEIUIOBOIO JBMKEHHS vacTul raza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe NpeacTaBICHHE H30IPOLECCOB: H30TEpPMa, H30XO0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OmnbITel 110 1M Py3un KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mogens onbita llTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aMOJIENCTBHUS.

Monens, niuTocTpupyomas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HJEAIBbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHMI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TTapaMeTpaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U criocoObl e€ n3meHeHust. KonnyecTBo TemioTsl U padota. BHyTpeHHsIs
JHEPrus  OJAHOATOMHOIO  HWJACAJIBHOrO  ra3a.  Buiael  Temionepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3ITyYeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonruecTBo TEIIOTH NpH TEIIONEpEaAYE.

[lonsitue 00 ammabatHomM mpouecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeHeHre TepBOro 3akOHa TEPMOJIMHAMUKU K Hu3omporeccam. ['padpuyeckas
UHTEpIpeTanus paboThl rasa.



Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCTh TPOIIECCOB B MPUPO/IC.

TermoBble  mammHbl.  [IpuHOMOBI  ACUCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHust SHEpPruM B TEMIOBbIX MainHax. KoapduuueHT mone3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero ko3¢ @duIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOrO0 BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnpIT 1mo aanabaTHOMY pACHIMPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOWHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepenue yaeapHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoowvl

[TapooOpa3zoBanue u KoHJeHcarus. Vcrnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpucTayumM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU MOJYyUYCHHUS! COBPEMEHHBIX MaTEpHUasoOB, B
TOM YHUCJIE HAaHOMATEepPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGnronenue HarpeBanus U MiaBjieHUs] KPUCTAUIMYECKOTO BEIlEeCTBA.

JleMOHCTpanus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.



Paznen 4. JaekTpoanHamMuka

Tema 1. Inekmpocmamuka

ONeKTpU3alus Tel. OIJEKTpUYECKHil 3apsia. JBa BuAa AIEKTPUUYECKUX
3apsinoB. [IpOBONHMKM, OUANEKTPUKU W TOJIYNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

B3zaumopaeiictBue 3apa0oB. 3akoH Kyiona. ToueuHbli 3IEKTPUYECKUI 3apsi.
OnekTpudeckoe moje. Hanpspk€HHOCTh  AnekTpuueckoro mojsa.  [IpuHiun
CYHEPIO3ULHAN SJICKTPUUECKUX TOJIeH. JIMHUM Hanps>KEHHOCTH AIEKTPUUYECKOTO
OJISL.

PaGora cun  snektpocraruueckoro  mojs.  [lotenmuman.  PasHocTh
MOTCHIMANIOB. [IpOBOAHUMKM © JOUINEKTPUKA B 3BJIECKTPOCTATUYECKOM IOJIE.
JlvanexkTprdyeckasl MpOHUIIAEMOCTb.

DnekTpoéMKocTh. KongeHncaTop. DIeKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOT0 KOHAEHCATOPA.

TexHuyecknue YCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE JJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA TPUHTED.

Jlemoncmpayuu

VY CTpoNCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3anMopericTBre HAANEKTPU30BAaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUBJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3Mepenune 3meKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBJIEHUE BEUIECTBA.
[TocnenoBaTenpHOE, NapaIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.



DNEKTPOJBIXKYIAA CUJIA U BHYTPEHHEE COMPOTUBIECHHWE HCTOYHHKA TOKA.
3akon Oma 171 OJTHOM (3aMKHYTOM) 3yiekTpuueckon nenu. Kopotkoe 3ambikaHue.

DJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUEeCKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
noynpoBoAHUKOB. CBolicTBa p—n-niepexoaa. [lomynpoBoHUKOBBIEC TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTpOIUTUYECKAs AUCCOUALNS. DIEKTPOIH3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHn4ecknue YCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: aMIIEPMETP,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN AHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenue Cuiibl TOKa U HANPSIKEHUS.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
MJIONIAM TTOTIEPEYHOr0 CEUCHUSI U MaTepHrala.

CmelaHHoe COeJMHEHUE MTPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpoTKoe 3ambIKaHHe
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISI TPOBOAMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEaHHOTrO COCIMHEHUS PE3UCTOPOB.

N3Mepenune 3eKTpOABMKYIIEH CUIIbI MCTOYHMKA TOKA W €r0 BHYTPEHHETO
COIIPOTUBIICHUSL.

HaoGmronenne ammekTpoimsa.

MexknpeaMeTHbIe CBSI3H

Nzyuyenue xypca ¢uszuku 0a30Boro ypoBHsS B 10 Kiacce OCYIIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJOTMU, XUMHUH, Treorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (aKT, TUMOTe3a, (hU3udeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHHE.



Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEHHass QyHKIuS,
napaboiia, runepooia, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX IPOEKIIMHU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonozus: mexanndyeckoe ABMXKEHUE B XKUBOW mpupoje, auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMJIOBOE PABHOBECHE),
ANIEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUAKOCTEH WU
ra3oB, JJICKTPUYECKUE CBOWCTBA METAIIOB, JJIEKTPOJMATUYECKAs IUCCOLMALINA,
raJIbBaHMKA.

I'eocpaghus: BaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: MpeoOpa3OBaHHUE JIBHKEHUN C HCIOJIb30BAHUEM MEXaHH3MOB,
y4€T TpEHMS B TEXHUKE, NOJAIIAIHUKHA, HWCIIOJb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeidb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YKCJIE HAHOMATEPUAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUSA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHWTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
MHIYKIAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHOoe 1IOJIE TPOBOAHMKA C TOKOM. KapTuHa NnMHUN WHIYKUHAH
MAarHUTHOI'O TOJISL JUIMHHOTO IPSIMOTO MPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeincTere NpoBOHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HanIpaBJIeHUE. [[BUKEHUE 3apsSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOJBIKYIAsA Cula HWHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe »IEKTpUYECKOE TOJIe. ODJEKTPOABWXKYIASA CUJAa HHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHAYKUIHMH. OJIEKTPOABIKYIIAs  CHJIA
CaMOWHIYKLIHH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE TOJIE.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE MPUMEHEHUE: IOCTOSHHbBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YacTUIl, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIUA MarHUTHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBre cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIECH CHIIBI UHIYKIHU OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHrne MarHuTHOTO MOJIsi KATYIIKH C TOKOM.

HccnenoBanue neMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.

HccnenoBanre SBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHumHble KOJ1€0aHUA

KonebarenrHast  cucrtema. CBoOOgHBIE  MEXaHMYECKHE  KOJIeOaHUA.
["apmonnueckue xonebanus. Ilepuos, wactora, ammumryaa u Qaza KojJeOaHUM.
[IpyXuHHBIN MasTHUK. MareMaTH4eCKnii MasTHUK. Y PABHEHHE I'apMOHUYECKHUX
kosneOanuii. [IpeBpaiienue sHeprun Npu rapMOHNYECKUX KOJIEOaHUSX.

Konebatenbubiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHHS B
UJCATBHOM KOJEOAaTeIbHOM KOHTYpE. AHAJOTUSl MEXIYy MEXaHUYEeCKUMU U



AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aryxaroumx kojieOaHUsX. BbIHYKEHHbIE MEXaHUUYECKHE
Kojiebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHbBIE KOJIeOaHuUs.

[lepemenHblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTb
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepegadya U MOTPEOICHUE AIEKTPUIECKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B ITIOBCEIHEBHOM JKU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTHYECKUI MasSTHUK).

HabGmronenue 3atyxaromux KojieOaHuM.

HccnenoBanrie CBOMCTB BBIHYXJICHHBIX KOJIEOAHU.

HabGmronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc mnpum mnocCiIeOBAaTEIbBHOM COCAMHEHWU PE3UCTOPA, KATYLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUU AIEKTPONEPEaAUH.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

HccnenoBanre 3aBUCMMOCTH TIEpUOJa MaJbIX KOJIeOaHUI Tpy3a Ha HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIEN0BATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE GOJIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBL. [lomepeyHble W MPOAOJBbHBIE BOJIHBI.
HuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanusa BektopoB E, B, V B anekTpomarautHoit BoiaHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEIOMIICHUE, MOsIpu3aIus, nudpaxius,
unTepdepenius. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.



[ITkana 3neKTPOMArHUTHBIX BOJIH. [[prMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMTBI pagUOCBS3U U TeNeBUACHUS. Pannonokanus.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBA M IIPAKTUYECKOE INPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas IJUAarHOCTUKA B TEXHUKE M MEAMIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEHUE MOTIEPEYHBIX U TIPOIOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakeHus: U MPeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nnrepdepeHunu n auppakuuy MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOAHUIA.

HccnenoBanue  CBOMCTB — JJIEKTPOMAarHUTHBIX — BOJIH: OTpa)k€HHUe,
pesioMJICHUE, MOJspu3anus, Tudpakiuus, UHTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmonnHENHHOE pacpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueUHbI HCTOUHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHui B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBeta. 3aKOHBI MTpesIOMIIEHUS cBeTa. AOCOIOTHBIN MOKa3aTellb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CrnoxxHbIi cocTtaB Oenoro ceeta. [Iger.

ColOuparomue U pacceuBaroiide JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOW NuH3bl. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelUYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMONCHUST MAaKCUMyMOB M MHHHUMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpaknuoHHas pemérka. YCIoBUE€ HaOIIOICHUS
IJIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOIO CBETAa Ha
Tu(PaKIIMOHHYIO PEIIETKY.

[lonspusanus ceera.



TexHHUYecKHue YCTPOMCTBAa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISPOU.

Jlemoncmpayuu

[IpssMOIMHENHOE pPACIpPOCTPAHEHUE, OTPAKEHHE M IIPEIOMIICHUE CBETA.
OnTuyeckre mpudOpBHI.

[TomHOE BHYyTpeHHEE OTpakeHre. Mosellb CBETOBOIA.

HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.

Monenu MUKpOCKOIIa, TeJIeCcKoa.

Habmronenune natepdepeHnm cBera.

Hab6mronenue nudpakium ceera.

HaGnronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cexkTpa ¢ MOMOIIbIO AU(PPAKIUOHHON PEIETKH.

HabGnronenue noasipuzaluuu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

M3mepeHne rnokasaTesnsi peJoMIICHHs CTEKIIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAILHOM TEOPHH OTHOCUTEIBHOCTH

['paHuIibl  NPUMEHUMOCTH  KJAcCUYECKOW  MexaHukd.  [locrymartsl
CIICLIMAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKYyM€, IPUHLMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJIJICHNE BPEMEHU M COKPAIECHUE
JUTAHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruel U UMIYJIbCOM PEIATUBUCTCKON YaCTULIbl. DHEPTU
TTOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6aHMOBOI ONMUKU

®otonsl. opmyna [1nanka cBs3u 3HEprUM (HOTOHA C €70 YACTOTON. DHEPTHs
U UMIyJbC (PoTOHA.

OTtkpeiThe 1 ucciaeaopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dboroaddexra. YpaBnenue DiHmTerHa 111 potoaddexra. «KpacHas rpaHuna»
dbotorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.



XHUMHUYECKOE IEUCTBUE CBETA.
TexHuueckue yCTpONCTBA U MPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.
Jlemoncmpayuu
®oTo3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.
Ceeroauo.
Conneynas Oatapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Inanerapuas mopenb aroma. [loctynatel bopa. M3nmyueHune W mOTIIOLIEHUE
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.
BousiHoBEIE cBOlicTBa yacTull. Bosnsl 1e bpoiinsa. KoprycKynsipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyecknue yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIM
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HaOmronenue muHENYaThIX CIIEKTPOB UITYUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Habnronenue nuHeyaToro CexTpa.
Tema 3. Amomnoe a0po
DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIO0KHOCTh CTpoeHUs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuto  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.
Anbda-pacnan. ONEKTPOHHBIM W TO3UTPOHHBIN Oerta-pacman. [amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.
DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.
Slnepnpie peakuuu. /leneHne u CUHTE3 Aa€ep.
Anepuriii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl W MEPCHIEKTUBHI
AJICPHOM SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHOM SHEPTETUKH.



OnemeHTapHbIe YacTUIbl. OTKpPBITHE NO3UTPOHA.

MeTonbl HAaOIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3HUuecKoi KapTUHBI MUPA.

TexHuueckue ycTpoNCTBa U MPAKTUUYECKOE MPUMEHEHHE: JO3UMETp, KaMmepa
BunbcoHa, siaepHsblil peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CY€TunK HOHU3UPYIOUIUX YACTHII.

Yuenuueckui sxcnepumenm, nabopamopusie pabomoi

HccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. DiieMmeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaniHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3BéznHoro HebOa. Co3Be3aus, sipKkue 3BE3[bI, IUIAHETHI, UX BUIUMOE
JIBH>KCHUE.

ConHeyHas cucrtema.

Cosane. ConHeuHast akTUBHOCTh. McTounuk sHeprun ConHUA W 3BE3I.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacCc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIENOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IIOCIIENOBATEIBHOCTH. BHyTpeHHee cTpocHue
3B€31. COBpEMEHHBIE INPEJCTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE NBIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PenmkToBOE U3ITyYeHHE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepewménnbie mpo6iieMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITbIOTEPHBIX
NPUWIOKEHUHN I ONpeeNICHUs MOJIOXKEHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapys U IPKHUE 3BE3BI.

HabGnronenus B teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maroniee NOBTOPEeHUE

Ponp ¢u3ukm u acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHON M ATHYECKOH chepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJib (PU3NUECKOU TEOPUH



B (OpPMHUPOBAHMM TIPEACTABICHUA O (DUINIECKON KapTHHE MHpPA, MECTO
(bU3MYECKOM KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJCTaBICHUM O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 6a30Boro ypoBHS B 11 Kimacce OCyIIECTBISETCS C
Y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OWon0oTNN, XUMHH, TeoTpadyu U TEXHOJIOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DaKT, rurnore3a, (unyeckas BEIMYMHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISITUPOBaHNE, MOJIEh, H3MEPCHHE.

Mamemamuxa: peUIeHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPHl U MX MPOCKIHUH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesICHHE MIOMAIU TIIIOCKUX (GUryp u o0beéMa Tel.

buonocusn: »nexTpuyeckue SBICHHUS B KUBOW IpUpojJe, KoyieOaTelbHbIC
JIBUKEHUS B )KUBOW MPHUPOJIC, ONTUUYECKUE SIBJICHUS B KHUBOUM MPUPOJE, NCUCTBUE
pajdaiuy Ha )KMBbIE OPraHU3MBbl.

Xumus: CTpO€HHUE aTOMOB M MOJIEKYJI, KPUCTA/UIMYECKas CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTAULIUYECKOM PEMIETKUA, CHEKTPaIbHBIN
aHaIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaady, TI€HEpaTop TMEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIMOHHAs II€Yb, pajap, PaAUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOSKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3VJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJIKHO OOCCTICUUTH JOCTIKCHUE CIIECTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yNbTaThl OCBOEHHUS y4eOHOTro npeaMera « Ou3uKay AOJIKHbI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUXCA PYKOBOJACTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIBITA JEIATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKA 00YYAIOIIEeTOCs! KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYHKO JIESTEIIBHOCTH B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3allnu;

YMEHUE B3aUMOJEHCTBOBATH C COUAIIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
X (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESITEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHME JIUYHOTO BKJIAJ[a B TOCTPOSHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS



ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npuUCyIero pu3nyeckoi Hayke;

5) TPy10BOI0 BOCIIMTAHMSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm NnpodecCHOHANbHOU AESTEIBHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHUE TI100aJIbHOTO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE IECTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHHe OMbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBI€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOU JEATEIIbHOCTH, TOTOBHOCTH B IPOLECCE
u3ydeHus: (QU3MKA  OCYWIECTBISATH  HPOEKTHYHD M HUCCIEAOBATENIbCKYIO
NesATEeIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe AeiiCTBHS
ba3oBble JJoruyeckue 1eMcTBUA:
CaMOCTOSITeTbHO  (OpMyNHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAcsATh ILEIU ACATCIBHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJIITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMST B  PACCMATPHUBAECMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JIESITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATEIHbHOCTH;
KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBUAX  PEAJIbHOIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,



pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIIEM.
Ba3oBnle ucciienoBarejbLcKue 1eHCTBUSA:

BJIQ/ICTh HAYYHOW TEPMHHOJOTHEH, KITIOYEBHIMH IMOHATHSAMH W METOJaMU
buznIeCcKOil HayKu;

BJIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHON NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3INIHBIX
METO/IOB ITO3HAHMSI,

BJIQJICTh BUJAMH JICATCIBHOCTH 10 TIIOJTYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEPHIpETAlU, MPEeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3JIMYHBIX YUYEOHBIX
CUTYalHUsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (DU3HUKH;

BBEISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y ©€ pEeIIeHWs, HAaXOIUTh apTyMEHTHl I JI0Ka3aTeIhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUN PEIICHHSI;

aHANMM3UPOBAaTh TIOJNIYYCHHBIC B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (OPMYIUPOBaTh COOCTBEHHBIE 3aJadyll B 00Opa30BaTEILHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 00JacTh
KU3HEICITCIHbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUrHHAIbHBIC MMOAXObI U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHUBHBIC PEIIICHUSI.

Pabora c nundopmanueii:

BJIAJCTh HABBIKAMHU TIOJydYeHHsS] WH(POpMAIuyu (U3MYECKOTO COACP)KaHUS U3
WCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSATEIBLHO OCYIICCTBJIATh IIOWCK, aHAJIM3,
CHUCTEMATHU3AIMI0 W HWHTEPIIPETAIINI0 MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHNUS,;

OIICHUBATh JJOCTOBEPHOCTHh MH(POPMAIIUH;

UCIIOJI30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3aJa4 ¢ COONIIoJIeHHeM TpeOOBaHWN DJPrOHOMHUKH, TEXHHKH 0€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHsI, TMPaBOBBIX H  OTHYECKUX HOPM, HOPM
nH(popMaIIMoOHHOM 6€301aCHOCTH;



CO3/1aBaTh TEKCThl (PU3MUECKOTO COJIECpXKAHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHAYEHUSI UHPOPMAIIUU U IEIEBOM ayIUTOPHUH, BEIOUpasi ONITUMATIBLHYIO
dbopMy IIpeCcTaBICHUs U BU3yaJIU3alUu.

KoMMyHMKAaTHBHBIE YHHMBEpPCAJbHbIC Y4eOHbIe JeHCTBHSA:

OCYILECTBIATh OOLIEHWE Ha ypokax (U3MKK U BO BHE-YPOUHOH
NEATEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHsI C HMCIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U MCIOJIB30BaTh IPEUMYIIECTBA KOMAHIHOW U HMHIUBUILYAIBHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX JEHCTBHM C y4éToM 0OIuX
UHTEPECOB U BO3MOXKHOCTEN KaKJIOI0 YJI€HA KOJIJICKTUBA;

IIPUHAMATh LENM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiarartb HOBBIE IIPOEKTHI, OLIEHMBATh HIAEU C IIO3ULUUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLMSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIMATHBHBIM.

PeryasiTuBHbIE YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEITEIHLHOCTh B 00JIaCTU
(GU3UKM W aCTPOHOMHH, BBISIBISATH MPOOJEMBI, CTaBUTh W (POpMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJ/1a4, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;



OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B NIESTCIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BIAJCTh HABBIKAMH  IIO3HABATENLHONW  pedeKcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB M
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBAaTh PHUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS 10 HX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TMPH aHAIHW3€ pPe3yJbTaTOB
NEeATETbHOCTH;

MPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apTryMEHTHl APYrHMX TMpPH aHalM3e pe3yibTaToB
NEeSATEeTbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIIbHBIN WHTEJUICKT, TIPE IO Iar afoIIHiA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUSl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS PA3BUTHUSI COOCTBEHHOW SMOITMOHAIILHON CEpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOIMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIISATE THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOUYAOIICH CTPEMIICHUE K JOCTIKCHHIO TEIH U
ycrexy, ONTUMU3M, WHUIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATFHOE COCTOSIHHE
JIpPYTUX, YYUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIEHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemaTh KOH(IUKTHI.



HPEJIMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMETHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMCHHUN:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApPTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUM, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIEei:
MaTepHaibHas TOYKa, MHEPIIHAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICANIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUN 3apsil PU pelieHUU (PU3NUECKUX 3a/1ay;

pacrno3HaBaTh (pu3MUECKHUe SBJICHUS (IPOIECChI) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
JJEKTPOJAMHAMHUKHA:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPAMOJIMHEHUHOE
JBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBUKEHUE 10 OKPYKHOCTH, HHEpIHS,
B3auUMOJIeHcTBUE Tel, Tuddy3us, OPOYHOBCKOE JIBHXKEHUE, CTPOCHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, MCHApEHUE, KOHJCHCAlUs, TUIABJIICHUE, KPUCTAIUIM3AlUs, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHNUE JABJICHUS T'a3a IPU €r0 HAarpeBaHUU B 3aKPBITOM
COCyA€, CBS3b MEXKAY [apaMeTpamMy COCTOSIHMsS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJ, B3AUMOJCUCTBUE 3aPsJIOB;

OMKCHIBATh MEXAHUYECKOE JBIDKECHUE, WCIONB3YS (HU3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CuJia,
MMITYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA DHEPTUSl, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPHU ONKHCAaHWU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCIOJIB3YEeMbIX BEIMYMH, MUX OOO3HAYCHMS M CIUHUIIBI,
HaxXoJUTh (OPMYJIbI, CBA3BIBAIONINE JTaHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJINYMHAMU;

ONMUCHIBAaTh HM3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBICHUS,
UCIONB3YSd (U3WUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMmIleparypa, CpeaHss
KMHETUYECKasi SHEPrUsl XaOTUUECKOTO JBWKEHHS MOJIEKYJ, CPEAHECKBAAPATUUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBHUTATENs; MNpPH OMNHCAHUU
MPaBUIBLHO TPAKTOBAaTh (U3MYECKUN CMBICT HCTIOJIB3YEMBIX BEIWYWH, WX
0o0O3HAaUEHUS W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIMUNHAM;

ONMUCHIBAaTh N3YYEHHBIC JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
ABJICHUSI (IIPOLIECCHI), UCTIONB3Ys (PU3MUYECKHE BETUYUHBI: ANEKTPUUECKUI 3apsi,



AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAl, PA3HOCTh MOTEHIUAJIOB;
Ipy ONHUCAHWM TPABUIBHO TPaKTOBAaTh (PU3MYECKUIA CMBICT HCIHOJIb3yEeMbIX
BEJIMYMH, MX OOO3HAUEHMS] M EJIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLIUE
JAHHYI0 (U3UYECKYIO BEJIUUHMHY C APYTUMH BEIMUYUHAMY,

aHATM3UPOBAaTh (PU3HUYECKHE MPOIECChI U SBICHUS, UCIONB3Yys (U3HUECKHE
3aKOHBI U MIPUHIIMUIIBL: 3aKOH BceMupHOro Tsarorenus, I, II u 111 3akonsr HeroToHa,
3aKOH COXPAHCHUSI MEXaHMYECKOW SHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MNPUHLNN CYNEPHO3UIUA CHJI, TPUHIUII PABHONPABUS HHEPLUHUATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW 3HEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AIIEKTPUYECKOro 3apsiga, 3akoH KyloHa, mpw »>TOM pasidyarh CJIOBECHYIO
GbopMyJIUPOBKY 3aKOHA, €T0 MAaTEeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JCHCTBUS  MAIllMH, NOpUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJICIOBAHUIO (PU3WYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBAThH BBIBOHI,

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYUH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHIOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIYy  (PU3NYECKHMMH  BEJIMYMHAMH  C
WCIIOJIB30BAaHUEM TMPSMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKcupoBaTh pe3yJbTaThl IMOJYYCHHOW 3aBUCUMOCTU (PUBMYECKHUX BEJIUYHUH B
BUJI€ TaOJUIl U rpadMKOB, ACJIaTh BRIBOABI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEICKON U TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXoaMMbIe NJisi €€ PEIIeHUs, TPOBOAUTh PACUYETHl M OIICHUBATH PEaTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKJECHHI C ONOpOW HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnuecKkue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHUH  y4eOHBIX  3aJa4  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTAaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKU aHATTU3UPOBATH MOIydaeMylo HH(POPMAIIUIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOECKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKd, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTarb B TpYIIE C BBIIOJHEHUEM pPAa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TPyHNbl, PAaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHWBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIJIEMBI.

K koniy oOyuenuss B 11 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NPAKTUYECKON HEATEIBHOCTU JIFOJAEH, LIEJIOCTHOCTh U €AUHCTBO
bu3MYecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN 3JIEKTPUYECKUU 3apsifl, JIyd CBETA, TOUYCYHBIA UCTOUYHHUK CBETA, SIACpPHAs
MOJZIeJIb aTOMa, HYKJIOHHAsh MOJENIb aTOMHOTO sipa MpH pElIeHUH (PU3NYECKUX
3a/1ay;

pacrno3HaBaTh (pu3MUYECKHe SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHMKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasl TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUWS, JEWCTBHE MAarHUTHOIO TMOJS Ha
IPOBOJHUK C TOKOM U JBIKYIIUHCS 3apsi, 3JEKTPOMarHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHENHOE PAaCIpOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIIEHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEPCUsi CBETa,
dboTtoanekTpudeckuii 3ghext (poTodrddexT), cBeTOBOE JAaBleHNUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAsT MW HCKYCCTBEHHAs
PaAOaKTUBHOCTD;



OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0O  MPOBOJAMMOCTb  pa3IMYHBIX  cped) W
AJIIEKTPOMArHUTHBIE SIBJIIEHUS (TIPOLECCHI), MCHOJb3Yyd (U3UUYECKUE BEIHYUHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
COINPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIDKYINAsA cuia, paboTa TOKa,
WHJYKIUST MarHUTHOTO TMoJs, cwia Awmmepa, cuna JlopeHila, MHIYKTUBHOCTH
KaTYIIIKW, SHEPrus HJIEKTPUYECKOr0 M MArHUTHOTO IMOJEeH, MEepHoJ M YacToTa
KoieOaHuil B KoJeOAaTenTbHOM KOHTYpe, 3apsAl W cuja ToKa B IIpolecce
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOsSHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONUCAHUM MPABUIBLHO TPAKTOBATh (HU3MUECKUUN
CMBICII HCIIOJIb3YEMBIX BEIMYMH, MX OO0O3HAUYCHHS U EJAWHMIIBI, YKa3bIBaTh
dbopMyIbl, CBS3bIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU;

OMHUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3Ys
(dbu3nyecKkre BETUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU OMUCAHUU MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIONIME JIAHHYI (U3UYECKYIO0 BEIMYMHY C JAPYTMMH BEJIMYUHAMU,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI,

aHANIM3UPOBaTh (PU3UYECKHE TMPOILECCHl U SIBJICHUS, UCIONb3Yys (PU3HUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTO U MapaJlieIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH 3JIEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHENHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa miia Gortorddexra,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOrO 3apsAaa, 3aKOH COXPAHEHUs MAacCOBOrO 4uMcia, Mocryinarel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONpENIENATh HAMIPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/IaBaEMOE IUIOCKHM 3EpKajioM,
TOHKOMU JIMH30M;

BBINIOJIHATh JKCIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MIPOIIECCOB C HCIIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MPU 3TOM
dbopmynupoBath MpobOiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,



coOnpaTh YCTAaHOBKY M3 MPEIIOKEHHOT0 OOOpYJOBaHUs, IMPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUS W HUCIOJIb30BaTh U3BECTHHIC
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpsIMBIX HM3MEPEHUH: IpPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3ynabTaThl MOTYYCHHON 3aBHCHUMOCTH (M3MYECKUX BEIMYMH B BHUJAE TAOIHI] U
rpaduKoB, JAeNaTh BEIBOJABI IO pe3yjIbTaTaM UCCIEeI0BaHNUS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MpH IPOBEJCHUM HCCIIECJOBAHUN B
pamMKax Y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U MPOEKTHOM
JEATEIbHOCTH C HMCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOIO
000Opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIe JUJIsl €€ pEelleHus, NMPOBOJUTh Pacu€Thl M OLIEHHWBATH PEaIbHOCTh
MOJIy4YE€HHOT0 3HaueHus1 (PU3NUECKON BEINUUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKH HEMPOTUBOPEUUBYIO
LETIOYKY PACCYXKIECHHM C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHWH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOJIy4aeMyto HH(POPMaLUIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MAaIIUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOTO MCIOJIb30BAHUS B NMOBCEIHEBHOM
YKU3HU;

PUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, NIJIsi COXPAHEHUS 30POBbS U COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEJICHUS B OKPY>KalOLLIEH CpelIe;

pabotatb B TpYIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PALMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U



IUIaHUPOBATHL JACATCIBHOCTb B HCCTAHAAPTHBLIX CUTYAIUAX, aICKBATHO OLICHHMBATH
BKJIaJ] KaXKI0I'0O U3 YYACTHHUKOB I'PYIIIIBEI B PCIICHUC paCCManHBaeMOﬁ HpO6JI€MI>I.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoumnuectBo yacos
JJIeKTPOHHbIE
HaunmenoBanmue
(undposbie)
I | pa3iejoB H TeEM Konrpoabnsl | IIpakTnuyecku
Bcero o0pa3oBaTe/ibHbIE
/ NMPOrpamMmbl e padoThl e padoThI
I pecypcsl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK

dusuka u METOIbI

1.1 2 https://m.edsoo.ru/7f41bf7
HAyYHOTO ITO3HAHUS 5
Htoro no paznemny 2
Pa3zgen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 | Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [JOK
2.2 | Jlunamuka 7 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [JOK
3aKOHBI COXpaHEHUs B
2.3 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHHKE )
Hroro no paszneny 18

Paznen 3. MOJIEKVYJISIPHASA ®U3NKA U TEPMOJINHAMUKA



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

OCHOBBI bubmuoreka [JOK

3.1 | MoJekyJsipHO- 9 https://m.edsoo.ru/7f41bf7
KHHETHYECKOU TEOPHH 2
OCHOBLL bubmuorexa [JOK

3.2 10 https://m.edsoo.ru/7f41bf7
TEPMOJIMHAMUKH )
ArperatHbie bubnmoreka [JOK

3.3 | cOCTOsIHMS BEIIECTBA. 5 https://m.edsoo.ru/7f41bf7
®a30BbIe IEPEXOIBI 2

Hroro no pazneny 24

Paznen 4. JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1 | DnekTpocraTuka 10 https://m.edsoo.ru/7f41bf7
2
ITocTosiHHBIN
. bu6nmoreka [JOK
AIEKTPUUECKUHN TOK.
4.2 12 https://m.edsoo.ru/7f41bf7
Toxu B pa3nmuyHbIX 5
cpenax B
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB IO 68

I[TPOT'PAMME



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

Ne
KounyecTBO 4acoB JNeKTPOHHbIC
. HaumeHoBaHue pa3ieioB (undposbie)
M TeM IPOrpaMMbl Beero Konrpoubn HpaxkTHyeck | ogGpaszoparennubie
; ble paboThI ue padoTbl pecypebl
Paznen 1. JIEKTPOANHAMUKA
| MarsauTHog€ I0JI€. bubnnoreka IIOK
{ ' DIIEKTPOMAarHUTHAS 11 1 3 https://m.edsoo.ru/7f41c9
WHTYKIIAS Tc
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
) MexaHH4ecKue u bu6nmoreka [IOK
{ ' DIIEKTPOMATHUTHBIE 9 1 https://m.edsoo.ru/7f41c9
KOJIEOaHU Tc
2. Mexanuyeckue u bubmmorexa HOK
5 1 https://m.edsoo.ru/7f41c9
2 ANEKTPOMArHUTHBIE BOJHBI e
) bubnmnoreka [JOK
3' Onruka 10 3 https://m.edsoo.ru/7f41c9
Tc
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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. bu6nmoreka [IOK
3. OCHOBBI CTICITUATILHOU
4 1 https://m.edsoo.ru/7f41c9
TEOPUU OTHOCUTEIIEHOCTH e
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6nmoreka [IOK
4. OJEeMEHThI KBAHTOBOM
6 https://m.edsoo.ru/7f41c9
1 OIITUKU
Tc
4 bubnnoreka IIOK
2' CrpoeHue aToma 4 https://m.edsoo.ru/7f41c9
Tc
4 bubnnoreka IIOK
3' ATOMHOE A1pO 5 https://m.edsoo.ru/7f41c9
Tc
Uroro no pazneny 15
Pazngen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
bubmmoteka [IOK
5. DneMeHThl aCTPOHOMUU U
7 1 https://m.edsoo.ru/7f41c9
1 acTpopU3UKH
Tc
Hroro no pazgeny 7
Pa3znen 6. OGOBIIAIOIIIEE IOBTOPEHUE
6 bu6nuoreka [IOK
1' O6o0mmaroriee MOBTOPEHHE 4 https://m.edsoo.ru/7f41c9
Tc
Htoro mo pazneny 4
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoandecTBo 4acoB
DJIeKTPOHHbIE
Jlara P
Kourpoun uugposbie
Tema YpokKa Bce HpaKTﬂqec H3Yy4eH
Hble o0pa3oBaTe/ibH
ro KHue padorpl | HA
n padoTbl ble pecypchl
bubanoreka
®du3nka — HayKa O PUPOJIE. OK
Hayunble MeTOABI TO3HAHUS 1 &
OKDVIKAIOLLELO MiLba https://m.edsoo.ru
pyzaiott p /f0c32¢e2
Ponb u mecTo puzuku B
o bubaunoreka
bopMHUpPOBaHUH COBPEMEHHOMN OK
Hay4YHOM KapTHUHBI MUDA, B 1 1
a ccKoil esTe oc https://m.edsoo.ru
IIPAKTUYECKON AESITEIbHOCTH
paktt a /£f0c33e6
JIFOIen
Mexannueckoe IBHKEHUE.
bubnuoreka
OTHOCUTEIBHOCTD
HOK
MEXAHUYECKOI'0 IBKECHUS. 1
epeMelICHIe. CKODOCTE https://m.edsoo.ru
PEMCILIEHIE, CKOPOCTD, /£0c3508
YCKOpEHHUE
bubanoreka
PaBHOMEpHOE NpsIMOJIMHEHOE I[IOK

JIIBIOKEHNE

https://m.edsoo.ru
/ff0c3620



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

bubauoreka

PaBHOyCKOpEeHHOE HOK
IIPSIMOJIMHEMHOE IBUKEHUE https://m.edsoo.ru
[ff0c372¢
bubnmoreka
CBoOogHOE majieHue.
HOK
Yckopenue cBOOOIHOTO
https://m.edsoo.ru
MaJICHUS
A /ff0c39cc
. bubnnoreka
KpuBonuHeliHOe ABUKEHUE. OK
JIBr>KeHHE MaTepuaabHON 1
https://m.edsoo.ru
TOYKH 10 OKPYKHOCTH
Py /ffc3ada
[IpuHLIUIT OTHOCUTENBHOCTH bubnuoreka
lNanunes. MaepriuanbHbie LHOK
cuctemsbl orcuera. [lepBriit https://m.edsoo.ru
3akoH HeroToHa /ff0c3be8
Macca Tena. Cuna. [Ipunuun bubnuoteka
CyIepIo3uuu cuil. Bropoii LHOK
3akOH HproToHa 1 https://m.edsoo.ru
MaTepUAIbHON TOUKHU /ff0c3be8
bubnuoreka
Tpetnii 3akoH HeroToHa niis IHOK

MaTCpHAJIBHBIX TOUCK

https://m.edsoo.ru
/ff0c3be8



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
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https://m.edsoo.ru/ff0c3be8

3aKOH BCEMUPHOIO TATOTEHUS.

bubauoreka

OK
Cuna tspxectu. Ilepas 1
Koc eCKas CKODOC https://m.edsoo.ru
MUY s Thb
P /£0c3d00
bubnmoreka
Cuia ynpyroctu. 3akoH ['yka. LIOK
Bec Tena https://m.edsoo.ru
/ff0c3el8
Cuna tpenus. Koapdunuent bubnuoreka
TpeHus. Cuiia COnpOTUBIICHUS LIOK
IIpY IBIKCHUH Tela B https://m.edsoo.ru
JKUJIKOCTH WJIH Ta3e /ff0c3£76
[locTynarensHoe u
BpaIiaTesibHOE JBUKEHUE bubnuoreka
a0COJIFOTHO TBEPJIOTO TEa. HOK
MowmenT cuisl. [lnedo cumsl. https://m.edsoo.ru
VYcnoBust paBHOBECHUS TBEPIOTO /ff0c41a6
Tena
HMitynbsc MaTepUalbHON TOYKH,
bubnuoteka
CHUCTEMBbI MaTePUAIIbHBIX TOYEK.
[HOK
Nmnynbe cuibl. 3aKoH
COXDAHEHHS HMIVILCA https://m.edsoo.ru
P yapea. /ff0c43d6

PeaxTnBHOE ABIKEHIE



https://m.edsoo.ru/ff0c3d00
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Pabora 1 MOIIIHOCTE CHJIEL.

bubnumoreka
Kunernueckas sHeprus OK
MarepualibHOI Touku. Teopema 1
" https://m.edsoo.ru
00 U3MEHEHUU KUHETUYECKON
/£10c4502
SHEPruu
[TorennmanesHas 3HEPrHUsL.
[TorenuuansHas sHEpPTHs bubnuoreka
ynpyro aepopMupoBaHHOK LIOK
npyxuHsbl. [loreHunanbuas https://m.edsoo.ru
SHEpTHsl Tejia BOIU3U /ff0c461a
MOBEPXHOCTU 3EMIIH
[TorenumanbsHble 1
HEeMOTEeHIMaIbHbIe CHIIbI. CBS3b
bubnuoreka
paboThl HEMMOTEHITUATBHBIX CHJI OK
C UBMEHEHUEM MEXaHUYEeCKOMN 1
SHEPIUU CHUCTEMBI Tell. 3aKOH hitps:/im.edso0.1u
' [ff0c478¢

COXPaHEHHs MEXaHUUECKON
SHEPrUu

JlaGopaTtopHnast pabota
«MccnenoBanue cBsi3u pabOTHI
CHUJIBI C UBSMCHCHUECM
MEXaHWYECKON PHEPTUH Teja Ha
pUMepe PacTIKEHHS
PE3UHOBOTO KIyTa»



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

KonTponbHas paboTa mo Teme bubnuoreka
«Kunematuka. JluHamuka. LIOK
3aKOHbBI COXpaHEHHUS B https://m.edsoo.ru
MEXAHUKE» [ff0c4b74
OCHOBHbIE TIOJIOKEHUS bubnuoTeka
MOJIEKYJIIPHO-KUHETUYECKON I[HOK
teopun. bpoyHoBckoe https://m.edsoo.ru
nBuwkenue. JTupdysus [ff0c4dc2
Xapakrep JBUKECHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTa. Mojenu cTpoeHust
ra3oB, JXUJIKOCTEN U TBEPJIBIX
TeN
Macca monekyn. KonuuectBo
BemecTBa. [locrossHHas
ABorazpo
TermoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[IIxana remneparyp Llenbcus

bubnuoreka
HNneanpuerii raz 8 MKT. IHOK

OcHoBHoe ypaBHeHre MKT

https://m.edsoo.ru
[ff0c4fde



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde

AOcomoTHas TemrepaTypa Kak

Mepa CpelHe KUHETUYECKOU bubmorexa

SHEPrUM IBUKEHUS MOJIEKYJI. LOK

VYpasHenne Meneneena- hutps://m.edso0.ru
/ff0cS11e

Kianelipona

3akoH JlanmbToHa. ["a3oBbIie

3aKOHBI

JlaGopaTtopHnas pabota

«HMccnenoBanue 3aBUCHMOCTH

MEX]ly IapaMeTpaMu COCTOSTHUS

pa3peKEHHOI0 Ta3ay

N3onpoueccsl B UJ1€alIbHOM Ia3e bubmmorexa

U UX rpaduueckoe LOK
https://m.edsoo.ru

IIPEJICTaBICHNE I£0e570e

BnyTtpeHnHss sHeprus

TEPMOJIMHAMUYECKON CUCTEMBI bubnuoreka

¥ CII0COOBI €€ M3MEHEHMUS. LIOK

KonnyecTBo TemnoTsl 1 paboTa. https://m.edsoo.ru

BHyTpeHHsIs SHEprHs /{10c5952

OJHOATOMHOI'O HACAJIBHOI'O ra3a



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
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bubanoreka

3 LHOK
Bupel Terionepenauu
1 https://m.edsoo.ru
[ff0c5¢36
VYienpHas TEMI0EMKOCTD bubanoreka
3 | BemecTBa. KonmuecTBO TEMIOTHI LIOK
2 | npu Temonepenaye. https://m.edsoo.ru
AnrabaTHBIN mporecc /ff0c5¢36
. bubnnoreka
3 [1epBblii 3aKOH TEPMOIMHAMUKHU OK
Y €ro MpUMEHEHHUE K &
3 - https://m.edsoo.ru
pol /f0cSefc
bubanoreka
3 HeoOpaTtumocTh mporieccoB B 1IOK
apupone. Bropoi 3akoH
4 TS RI;OHHHaMHl;)(H https://m.edsoo.ru
PMOZL /£f0c6230
bubanoreka
3 | Ilpunuun nevicteus u KIIJ{ [HOK
5 TETUIOBOM MaIIUHBI https://m.edsoo.ru
/ff0c600a
3
6 ukn Kapno u ero KITJJ
3 | Okonoruyeckue mpoodIEeMbl
7 | TEIIOHEPreTUKU



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
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https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

bubauoreka

Ob6o06maromuit ypox oK
«MonexynsipHas pU3MKa. .
OCHOBBI TEPMOIUHAMUKH hitps://m.cdsoo.ru
pMOZ /£0c6938
bubanoreka
KonTtponbHas pabora o Teme
HOK
«MonekymnsapHas Gpu3MKa.
OCHOBBI TEPMOIMHAMUKN) hitps://m.cdsoo.ry
pMOA /£f0c6a50
bubnnoreka
[TapooGpa3oBanue u OK
KoHJleHcanus. Mcnapenue u 1
CHLICHIE https://m.edsoo.ru
/f0c63b6
bubnnoreka
AOCOII0THAS U OTHOCHTEILHAS
HOK
BJIQXKHOCTH BO3/1yXa.
HachlleHHEL 11 https://m.edsoo.ru
101 p /f0c64d8
TBépnoe Teno.
Kpucrannnueckue u amopgHsbie bubnuoteka
Tena. AHU30TPOIUS CBOMCTB IIOK
Kpuctayos. XXuakue https://m.edsoo.ru
kpuctauibl. COBpeMeHHbIE /ff0c6510
MaTepHuabl
bubnnoreka
[MnaBneHue u KpUCTATITH3AITHSL.
HOK

VYnenpHas TEIIOTA IUIABICHUS.
CyO6numarus

https://m.edsoo.ru
/ff0c6708



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

bubauoreka

LHOK
YpaBHEeHHE TEIJIOBOTO OanaHca
https://m.edsoo.ru
/f0c6820
bubanoreka
DrneKkTpuszanus Te.
. HOK
DnekTpuyeckui 3apsia. [Ipa
BH/Ia DJIEKTPHYECKHUX 3apsiI0B hitps://m.cdsoo.ry
g p PAA /ff0c6bee
[IpoBOoAHUKH, AUIIEKTPUKHU U bubanoreka
MOJIYTIPOBOTHUKU. 3aKOH [IOK
COXPaHEHUSI HIEKTPUUECKOTO https://m.edsoo.ru
3apsaa [ff0c6bce
. bubnmmoteka
BzaumopeiicTBue 3aps10B.
. LHOK
3akon Kynona. Toueunsrit
e ccKuil 3a https://m.edsoo.ru
JIEKTPUYECKHUH 3aps
P Al [ff0c6ced
HarmpsxénnocTs
bubnnoreka
ANEKTPUUECKOTO MOJIA.
[HOK
[IpuHuun cyneprno3uiumn
2JEKTPUUECKHX moel. JInnuu hitps. /m.edsoo.ry
pH ' /£R0c6df2
HaIpPsHKEHHOCTH
Pab6ota cun bubnnoreka
ANEKTPOCTATUUECKOTO MO, IIOK
ITorenmman. PasHoCcTh https://m.edsoo.ru
NOTEHIIMAJIOB [ff0c6100



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00

[IpoBOIHUKY U AUDIIEKTPUKU B bubnmoreka
3JIEKTPOCTATHYECKOM I10JI€. LIOK
JusnexkTpuyeckast https://m.edsoo.ru
MPOHUIIAEMOCTh /ff0c7018
bubnuoTeka
N OK
OnektpoéMkocTb. Konnencarop 1
https://m.edsoo.ru
/f0c7126
. bubnuoreka
DIEKTPOEMKOCTD IIJIOCKOT0 OK
KOH/JIEHCAaTopa. DHEeprus huttps//m edsoo.ry
3apsHKCHHOTO KOHJICHCaTopa / ffOc‘72c 0 ]

JlaGopaTtopHnast pabota
"N3mepenue 3eKTpoEMKOCTH
KOHJeHcaropa"

[IpuHun nercTBus u
NpUMEHEeHHEe KOHICHCATOPOB,
KOTIMPOBAJILHOTO arapara,
CTpYHWHOTO MIPUHTEPA.
DeKTpocTaTHUecKas 3alluTa.
3azemyIeHHE SIEKTPONpPUOOPOB



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

DJIEKTPUUYECKUH TOK, YCIOBUSA
€ro CyIIECTBOBAHHS.
[TocTostHHbIM TOK. CHila TOKa.
Hanpspkenue. ConpoTuBieHue.
3akon OMa aJ1s yyacTKa Lenu

ITocnenmoBarensHOE,
napauIeIbHOE, CMEIIaHHOE bubanoreka
COCIMHCHHE MPOBOHUKOB. 0.5 [IOK
JlaGopaTopHnas pabota ' https://m.edsoo.ru
«3yueHnue cMemanHoro /f0c7410
COCTMHCHUS PE3UCTOPOB»
bubanoreka
PaboTa 1 MOIIHOCTE OK
AIIEKTPUYECKOTO TOKA. 3aKOH a
Jixoyns-Jlena https://m.edsoo.ru
y 3 /ff0c7838
3akon Oma 11 TTOJTHOH
(3aMKHYTO#) 2JIEKTPUUYECKON
bubanoreka
uenu. Kopotkoe 3ambIkaHue. OK
JlaboparopHas paboTa 0.5 1
«M3mepenne DJIC uctounrka Biips, m.edson. L
p [ff0c7ae0

TOKa U €0 BHYTPCHHETO
COIIPOTUBJICHUS



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

DNeKTpOHHAs TPOBOIMMOCTh
TBEPABIX METAJLIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METaJUIOB OT TeMIEepaTypBhl.
CBepXInpoBOAUMOCTh

DJIEKTPUUYECKUH TOK B BAKyyMe.
CBoiiCTBA 2JIEKTPOHHBIX ITYYKOB

HOJ’IyrIpOBO,I[HI/IKI/I, Hux

bubnuoreka
coOCTBEHHAs U IPUMECHAs OK
npoBoauMocTh. CBOMCTBA p—n- }I;I med

ttps://m.edsoo0.ru

Hepexona. /ff0c84ac
[TomyripoBOIHUKOBBIE IPUOOPHI -
DIIEKTPUUECKUI TOK B

bubnuoreka
pacTBopax U pacruiaBax LIOK
AJIEKTPOJIUTOB.
DNEKTPOTUTHICCKAS hitps:/m.edso0.ru

/ff0c82ba
JUCCOITHAITUS. DIIEKTPOIIHN3
DNEKTPUYECKUH TOK B ra3ax. bubnuoreka
CaMOCTOSTENbLHBIA U IIOK
HECAMOCTOSITEIBHBIN pa3psi. https://m.edsoo.ru
Momuaus. I1mazma [ff0c84ae



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

DneKTprudecKue nprudopsl U bubnuoTeka
6 | yCTpOICTBa M UX MPAKTUYECKOE | LIOK
4 | npumenenue. [IpaBuiia TeXHUKH https://m.edsoo.ru
0€e30MacHOCTH /ff0c86fc
bubnmoreka
6 | OO6oOmaromui ypok 1 HOK
5| «DnexTpoauHaMHKa» https://m.edsoo.ru
/ff0c88be
KoHTpoinbHas pabora 1o Teme bubnuoteka
6 | «Onekrpocraruka. [locrosHHbIN 1 LIOK
6 | suekTpuyeckuil ToK. Toku B https://m.edsoo.ru
pa3JIUYHBIX CpEIaAX» /ff0c8a8a
. bubnuoreka
Pe3epBHbiil ypok. KonTposibHas
6 HOK
pabora 1o Teme 1
7 S —" https://m.edsoo.ru
AIeKIpOn /ff0c8c56
. bubnuoreka
PesepBHBIi ypOK.
6 . [HOK
O06o0maromuii ypok mo TeMam 1
8 10 https://m.edsoo.ru
foracea /ff0c8fbc
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

b KosanuyecTBO 4acoB
I DJIEeKTPOHHbIE
arTa
KonTpoas uudgposbie
Tema YpoKka Bce p HpaKanec H3y4YeH
Hble o0pa3oBaTe/ibH
ro KHe padorpl | A
n padoThI bl€¢ peCypcChl
ITocTostHHBIC MArHUTHI U UX
. bubnuoreka
B3aMMOJICHCTBHE. MarHuTHOE OK
nosie. Bektop MarHuTHON 1 1
T . https://m.edsoo.ru
WHAYKOWY. JIMHIT MardauTHON
K /£f0c9778
WHIYKIIUU
MarauTHo€e 1oJsie IPOBOJIHUKA bubnuoTeka
¢ TokoM. OnbIT Dpcrena. | LIOK
B3anmopeiicTBre NpoBOTHUKOB https://m.edsoo.ru
C TOKOM /{10c98fe
bubnuoreka
JlaboparopHas paboTa OK
«/3yueHre MarHuTHOTO TOJISt 1 1 1
https://m.edsoo.ru
KaTYIIKHA C TOKOM»
y /£R0cO8 fe
JlelicTBME€ MArHUTHOTO TIOJIS HA
MIPOBOJIHUK ¢ TOKOM. Cria bubnuorexa
Awmmepa. JlabopatopHas pabora | 1 HOK
«HccnenoBanue AeHCTBUS https://m.edsoo.ru
HOCTOSSHHOI'O MarHuTa Ha /ff0c9ac0

paMKy C TOKOM»



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

JlelicTBME MAarHUTHOTO TOJIS Ha bubnuoTeka

JBIDKYIIYIOCS 3apSKEHHYO LIOK

yactuily. Cuna JlopeHia. https://m.edsoo.ru

PaGota cunsl Jlopenua /ff0c9df4

DIIeKTpOMarHuTHas WHYKITHUS.

IToTok BekTOpa MarHUTHOM

uaaykiuu. 2J1C uHayKimu.

3aKOH 3JIEKTPOMarHuTHOM

unaykuuu Papanes

JlaGopaTopHnas pabota bubmmorexa

«HccnenoBanue sIBICHHS HOK

AJIEKTPOMATHUTHON MHTYKIIHN) hitps://m.edso0.ru
/ff0cal50

NHnykTuBHOCTG. SIBIIEHUE

camounaykiuu. J/1C bubnuoreka

CaMOMHIYKITUU. DHEPTHsl I[IOK

MAarHuTHOTO IIOJIA KaTYIIKHU C https://m.edsoo.ru

TOKOM. DJIEKTPOMarHuTHOE /ff0ca600

I1OJIC



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTpoucTBa U X
MIPUMEHEHHUE: TOCTOSIHHBIC
MarHuThl, 3JI€KTPOMArHUTHI,
AJIEKTPOJIBUTATENb,
YCKOPHUTEIN 3JIEMEHTAPHBIX
YacTUll, UHAYKIIMOHHAS I1€Yb

o bubaunoreka
O06o06maromuit ypox
LHOK
«MarautHoe 110J1€E.
e oMa q N https://m.edsoo.ru
JIEKTPOMATHUTHAS WHIYKIS
p AyK /f0cab82
bubanoreka
KonTponbHas padoTa 1o Teme
LHOK
«MarduTHoOe ToJe.
DJIeKTpOMAarduTHAS WHIVKIIUS hitps://m.edso0.ru
p JLyKIL /ff0cad58
CBOOOTHBIE MEXAHUYECKUE
bubanoreka
KoyieOanus. ['apMOHHUYECKHE
[HOK
KoJIeOaHus. Y paBHEHUE
rapMOHUYECKUX KoJeOaHuN hitps://m.edso0.ru
p ' /f0caf06

[IpeBpamienue snepruu



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
NeproJIa MaJIbIX KOJIeOaHHI
rpy3a Ha HUTHU OT JUTMHBI HUTH
U MaccChl Tpy3a»

KonebarenbHbIi KOHTYD.

CBoOo1HBIE

AIIEKTPOMarHuTHbIE KOeOaHus bubnuoreka

B UICAIILHOM K0Je0aTeIbHOM I_[OK

KOHTYp€. AHAJIOrus MEX1y https://m.edsoo.ru

MEXaHUYECKUMHU U /{10cb820

3JIEKTPOMarHUTHBIMU

KOJICOAHUSIMU

®opmyna Tomcona. 3akoH bubnuoreka

COXpaHECHU DHEPIUH B HOK

U7eaIbHOM K0oJIeOaTeTbHOM https://m.edsoo.ru

KOHTYpE /ff0cb9c4

[Ipencrasienue o 3aTyxaromux

Kosie0aHusX. BoIHyXI€HHBIE bubmorexa

MeXaHUYeCKue KojaeOaHMsl. LOK

Pe3onanc. BeiHyxaeHHbBIC hilps:/im.edseo.ry
/ff0cbb86

SJICKTPOMArdHuTHBIC KoJieOaHMs



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86

IlepemMeHHBIN TOK.

CunyconaaibHbII
N bubnuoreka
MEPEMEHHBIN TOK. MOIIHOCTh OK
IIEPEMEHHOTO TOKA. 1
A . https://m.edsoo.ru
MILUTUTYIHOE U JICHCTBYIOIIEE
Y 4 /ff0cbd34
3HAYEHUE CHIIBI TOKA U
HaIpsKEHUS
Tpanchopmarop.
[IpousBoacTBO, nepeaaya u
MoTpeOIeHUE IIEKTPHUCCKOM
SHEpPruu
YCTpONCTBO U MPAKTHYECKOE
bubnmmoreka
MIPUMEHEHHUE NEKTPUIECKOTO OK
3BOHKA, TEHEpaTopa &
. https://m.edsoo.ru
MEpPEMEHHOTO TOKa, JTIMHUI
P : /ff0cc324

3NIEKTpoIIepeaay

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOJACTBE
anekTposHeprun. Kymerypa
HCITOJIE30BaHUS
3JIEKTPOIHEPTUH B
MMOBCETHEBHOM KU3HU



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

Mexanndeckue BOJIHEI,

YCIIOBUS PACIIPOCTPAHECHHUS. Bubnuoreka

ITepuoa. Cxopocth ITOK

pacrpocTpaHeHus U JJIMHa https://m.edsoo.ru

BOJHBL. Ilonepeunsie u /ff0cca54

IIPOJIOJIbHBIE BOJIHBI

3Byk. CKOpOCTb 3ByKa. Bubmiorexa

I'pomkocTh 3ByKa. BeicoTa HOK

roma. Tem6p ByKa https://m.edsoo.ru
[ff0cccOc

DNEeKTPOMarHUTHbIE BOJIHBI, UX Bubmiorexa
[MOK

cBoiicTBa U ckopoctk. [Ikana
SJICKTPOMArduTHBIX BOJIH

https://m.edsoo.ru
[ff0ccfel

[IpuHUMIIBI paIOCBA3U U
TeJeBUaeHuA. Pa3Burtue
CpEACTB CBsA3U. Pannonokanus

bubnuoreka
KonTponbnas padota [HOK
«KonebaHnus v BOIHbBI» https://m.edsoo.ru

/ff0cc6f8
IIpssMonuHeliHOE bubnuoreka
pacnpocTpaHeHHUE CBETa B HOK
OIHOPOJIHOM cpene. ToueuHbIi https://m.edsoo.ru
HMCTOYHUK cBeTa. JIyd cBera /ff0cd350



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

OtpaxkeHue cBeta. 3aKOHbI bubnuoreka
oTpakeHusd ceta. [loctpoenue HOK
M300pakKeHHUH B TIOCKOM https://m.edsoo.ru
3epKaiie /ff0cd4e0
[Ipenomiuenue ceera. IlonHoe bubnuoreka
BHYTpEHHEE OTPaKECHHUE. HOK
[IpenenbHbIN yrod MoaHOTo https://m.edsoo.ru
BHYTPEHHETO OTPAKEHUS [ff0cd 716
JlaGopaTopHnas pabota bubmorexa
«3MepeHune nokaszaress HOK
https://m.edsoo.ru
MIPEJIOMJICHUS CTEKIIA» I£0cd67a
JIunsel. [loctpoenue bubnuoteka
n300pa’keHHi B JIMH3E. [HOK
dopMya TOHKOU JINH3BI. https://m.edsoo.ru
YBenuueHue JUH3bI /ff0cddle

JlaGopaTtopHnast pabota
«HcciaenoBanue CBOMCTB
M300paXeHH B TUH3aX)

Hucniepcust cBera. Crio>KHBIM
cocTtas 6enoro cBera. L[Ber.
JlaGopaTtopHnast pabota
«Habmonenne nucriepcuun
CBETa»



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

UnTepdepenmus cera.

bubanoreka

Judpakmus cera. HOK
. https://m.edsoo.ru

JudpakuuonHas pemérka If0ced2?
bubnmoreka

[TonepeyHOCTh CBETOBBIX BOJIH. HOK

[Tonspuzanus ceera https://m.edsoo.ru
/ff0cf02e

OnTuueckue npudopsl U

YCTPOMCTBA U YCIOBUS UX

0€3011aCHOr0 MPUMEHEHUS

['panunbl MpUMEHUMOCTH bubnuoreka

KJIACCUYECKON MEXAHMKH. I[HOK

ITocTynatel cienyalbHOU https://m.edsoo.ru

TEOPUU OTHOCUTEIIBHOCTHU /ff0cf862

OTHOCHUTENBHOCTh bubnuoreka

OJIHOBPEMEHHOCTH. [HOK

3aMmeyIeHHE BPEMEHU U https://m.edsoo.ru

COKpAIIeHHE JTTHHBI /{f0cfad2

DHeprus U UMIYJbC bubnuoreka

PENATUBUCTCKOM YaCTULIBI. HOK

CBs13b Macchl ¢ SHEPTUEN U https://m.edsoo.ru

UMITYJIbCOM. DHEPTHUs MTOKOS /ff0cfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68

KonTtponsHas padora «OnTuka.
OcHOBBI cIELIMANIBHOM Teopun
OTHOCHUTEIIEHOCTH

Bbubnuorexa
LHOK
https://m.edsoo.ru
/f10ct610

bubnuoreka
®otonbl. Dopmyina I1nanka. LIOK
DHeprus U UMIyJbC poToHa https://m.edsoo.ru
[ff0cfel6
bubnuoreka
OTKpbITHE U UCCIIEIOBAHUE
[HOK

dorordpdekra. OnbiTe A. T
CroneroBa

https://m.edsoo.ru
[ff0cffc4

3akoHbl poTodddekTa. bubnnoreka
VYpaBHeHne DWHIITEHHA JUIs LIOK
doroapdexra. «Kpacnas https://m.edsoo.ru
rpanuna» Gorosddexra /ff0d015e
bubnuoreka
Hasnenue cera. OnwiTh [1. H.
[HOK
Jlebenena. Xumuueckoe
o https://m.edsoo.ru
a /ff0d04a6

TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE!
dboToreMeHT, POTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO/



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

Pemenue 3axay mo reme

bubauoreka

o LHOK
«DeMeHTHI KBaHTOBOM
OLITHKID https://m.edsoo.ru
/£f0d0302
Mopens atoma ToMmcoHa. Bubnuoreka
Omneiter Pesepdopa mo LIOK
paCCESHUIO O-4acCTHII. https://m.edsoo.ru
[Lmanerapnas Mozaens aroma /ff0d091a
bubnuoreka
[Tocrynarsr bopa HOK
https://m.edsoo.ru
/ff0d0afa
N3nydenue u norioumeHue bubnuoreka
(OTOHOB IpH MIEPEXOe aTOMa LIOK
C OZTHOT'O YPOBHS YHEPTUU HA https://m.edsoo.ru
Ipyrou. Buael ciekTpos /ff0d0afa
BonnoBeIe CBOMCTBA YaCTHII.
N bubanoreka
Bounsl ne bporins. OK
KopmyckynsipHO-BOITHOBOM 1
A, CLOHTARHOE I https://m.edsoo.ru
y ' /£R0d0ca8

BBIHYXICHHOC N3TYUCHUC



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8

OTKpBITHE PATUOAKTUBHOCTH. bubnmnoreka
OmneiTer Pesepdopaa mo LIOK
OIIPENEIIEHUIO COCTaBa https://m.edsoo.ru
PaaMOAaKTUBHOIO U3JIYYEHUS /£10d0fd2
CsoticTBa anbda-, 6era-,
ramMmma-usiydeHus. Biusinue
pPaauoOaKTUBHOCTU HA KUBBIE
OpraHU3MBI
OTkpbITHE IPOTOHA U
. bubnuoreka
HeliTpoHa. M3oronsl. Anbda- OK
pacnaj. DIeKTPOHHBIN U }Illttps-//m edsoo.ru
MO3UTPOHHBIN OeTa-pacra. 0 di | 6é ]
I'amma-n3nyuenue
DHeprus CBS3U HYKJIOHOB B
bubnuoteka
anpe. SlnepHsie peakuum. OK
Snepusiit peaktop. [Ipodremsr, 1
https://m.edsoo.ru
MEePCIEKTUBBI, YKOJTOTHIECKUE 01356

ACIICKTHI ﬂHGpHOﬁ OHCPICTUKU



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

DJIEMEHTAPHBIE YaCTULIBI.
OTKpBITHE TO3UTPOHA. METO b1
HAOJIOJICHUS ¥ pETUCTpaIUU
3JIEMEHTapPHBIX YaCTHII.
Kpyrunsiii cron
«DyHIaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
($u3NYECKON KapTUHBI MUPay

Bbubnuoreka
HOK
https://m.edsoo.ru
/ff0d0e38

Bup 3Bé3xHOro HeOa.
CozBes3aus, spkue 3BE31pbl,
IUIAHETHI, UX BUIUMOE
nemwkenne. Conneunas
cHCcTEeMa

Comnue. Conneynas
AKTUBHOCTD. VICTOUYHUK
sHeprun CoJiHIIA U 3BE3]T

3BE3bI, X OCHOBHEIE
XapaKTEePUCTUKU. 3BE3 B
TJIAaBHOM MOCIIE0BATEIILHOCTH.
BnyTtpenHee ctpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS
0 MPOUCXOKJIECHUU U IBOJIIOIIUU
Connua u 3B€37



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

Muneunsiii [Iyte — Hama
I'amakTuka. ITonoxenue u
nBrxenue CoJiHIa B
I'amaktuke. I'amakTuku.
UéEpHsbie abIphl B iapax
raJlakTHK

Bcenennas. Pa36eranue
ranmaktuk. Teopust bonbiioro
B3phIBa. PenukToBOE
u3iydeHue. Meraranaktuka

Hepemiennsie mpo6ieMsl
aACTPOHOMHUHU

KonTponbnas padota
«IIeMEHThI aCTPOHOMMH U
acTpou3uKI»

O6o06maromuii ypok. Posb
(bU3HUKN U aCTPOHOMHH B
SKOHOMHYECKOH,
TEXHOJIOTUYECKOM, COITMATLHOM
U 3TUUYECKOM cepax
JIeSITCIILHOCTH YeJIOBEKa




O6o6maromuit ypox. Pois u
MeCTO (PU3UKHU U ACTPOHOMHUH B
COBPEMEHHON HAay4YHOM
KapTHUHE MHUpa

O6o06maromuii ypok. Posb
(bU3HYECKON TeopuH B
bopMHUpOBaHUH
IPEJICTABICHUN O PU3NICCKOMH
KapTHHE MHpa

O06o6maromuii ypok. Mecrto
(bu3nUeCKOit KapTHUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUIN O IPUPOJE

PesepBHBIil ypok. MarautHOe
noJie. DIIeKTpOMarHuTHas

HHAYKIOUA

PesepBHblit ypok. OnTHka.
OcHOBBI cIENMANIBHON Teopun
OTHOCUTEJIBHOCTH

Pesepnslii ypok. KBanToBas
busnKa. DIeMEHThI
ACTPOHOMHUHU U aCTPOPUUKH

bubnuorexa
LHOK
https://m.edsoo.ru
/f10d1784



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penaxiueii [TapdentreBoii H.A., AknnmonepHoe o61mecTBo «3maTeascTBo
«IIpocsemenue»

» ®usuka, 11 knacc/ Mskumes I'.JI., byxosues b.b., Hapyrun B.M. nox
penakuueit [lapdentreBoit H.A., AkunonepHoe ooiiectBo «M31aTenbCcTBO
«IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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