MyHuuunajibHoe 010/:KeTHOe 001Ieo0pa3oBaTe/ibHOE YUpe:KIeHne
OcTpoBsiHCKasi cpeHssi 001Ieo0pa3oBaTeIbHasl MIKOJIa

«PACCMOTPEHO» . «COT'JTACOBAHO»
PykoBoaurens MO 3amMecTuTeNb JUPEKTOpa
__boukosckas T.A. o YBP

[Iporokou Nel B.A.3eHuesa.
o1«30» aBrycra2023r. «31 » aBrycra 2023r.
PABOYAS ITPOTPAMMA

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb)

s ooygaromuxcs 10-11 kimaccos

Yuureas: I'yoapesa JI.H

X..OCTpOBSAHCKUM
2023 -2024y4.ron



HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma 06s13aTeapHOr0 yueoHoro npeamera «dusuka
pa3paboTaHa B COOTBETCTBUU C TpeboBaHusMHU nyHkTa 31.1 ®T'OC HOO,
MOJIOXKEHUsI 0 pabounx nporpammax ooHoBIeHHBIX OT'OC HOO «MBOY
Octpossanckoit COLL», ®eaepanbHbiM 3akoHOM 0T 29.12.2012 273-D3 «O06
oOpazoBanuu B Poccuiickoit @enepauun» u ¢ yuerom OeaepanbHoi oOuien
o0pa3oBaTeIbHOM MPOrpaMMOil OCHOBHOT'O 00ILIET0 00pa3oBaHusl, YTBEPKACHHON
npukazoM Munnpocsemenust Poccun ot 18.05.2023Ne 371. ) (https://edsoo.ru).

OO0mas xapakrepucTuka y4e0HOro nmpeaMera-

CopepxaHue mporpamMMmbl 1O (U3MKE HampaBieHO Ha (HOpPMUpPOBAHHE
€CTEeCTBEHHO-HAYYHOM KapTUHb MHupa oOyyaromuxcs 10-11 kmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTBYyeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TNPEJAMETHBIM U METANpeAMETHBIM pe3ybTaTam
oOydeHHMsI, a TaKKe YYHUTHIBAET HEOOXOJUMOCTh pealu3alryd MEXIPEIMETHBIX
cBs3el (PU3MKM C €CTECTBEHHO-HAyYHBIMM YYEOHBIMU TIpeameTramu. B Helt
OTIPEJICIISIFOTCS. OCHOBHBIE IENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEJHEr0 OOIIEro
oOpa3oBaHus, IIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (DU3WUKH: JTUYHOCTHBHIE,
MeTanpeIMeTHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3ukKe BKIIOYAET:

e IUJJAHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (Pu3nku Ha 0a30BOM YPOBHE, B

TOM YHMCJIE TIPEIMETHBIE Pe3yIbTaThI IO TOJIaM 00yUYCHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o HaumOosiee OONIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIICCTBEHHBIN BKJIAJ B CUCTEMY
3HaHU 00 oKpykaromeMm mupe. [IkonpHBIN Kype Qu3nKu — cucTeMooOpa3yomuin
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (GU3NMUECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUH, H3y4yaeMbIX XHUMHEH, OMOJIOrHeH,
bu3mdeckoii reorpadueri u acTpoHoMmmei. Mcmomb3oBaHWE W AKTHBHOE
MpUMEHEeHUEe (U3MUECKUX 3HAHUM  ONpeNeNsaeT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEPreTHUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHUsS HOBBIX MAT€pUANIOB C 3aJaHHBIMU CBOMCTBAMHU WU JPYTHUX.
N3yuyenne Qu3MKku BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHUHBI MUpa OOydarmuxcs, B (HOPMHUPOBAHHE YMEHUN TPHUMEHSTH
Hay4YHBIM METO]I MO3HAHUS MPU BBHIMOJIHEHUN UMU YY€OHBIX UCCIIEA0OBAaHUM.

B ocHOBY Kkypca ¢Gu3uMKK JJ11 YPOBHS CpeIHEro oOImero oOpa3oBaHUs
MOJIOKEH psAJl WIeH, KOTOpPblE MOXKHO pacCMaTpuBaTh KaK MPUHIMIBI €ro
MIOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBJISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PHU3MKHU, BKIIOUAET KaKk
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nmyeckux Teopui. Beaymum B Kypce sBIseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus MOpeanojaracT HCIOJIb30BaAHHUE
I'YMaHUTApHOTO TOTEHIMAaNa (U3MYECKOM HAYKH, OCMBICIIEHHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTHEeM oOOIIECTBAa, a TaKXKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess npuknaonoti Hanpaenennocmu. Kypc ¢usuku npenmnosaraet
3HAKOMCTBO C HIMPOKHM KPYrOM TEXHUYECKHUX U TEXHOJIOTMYECKUX MPUIIOKECHHM
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHMKH M TEXHOJOTHU, a TakKe OOCYXKIEHHUS
po0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3MKU HAa YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBJSOTCA puznueckue Teopun ((popmMupoBaHUE MPEACTABICHUNA O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTABICHUAX O IMPUPOJAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, IS ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTEeMHO-/IeSITEIBHOCTHBIN MOAX0J B Kypce (DU3UKHU pPeaTu3yeTcs MPEexe
BCEro 3a CYET OpPraHu3allid SKCIIEPUMEHTAIBHON AESITENbHOCTH 00YyYaroluXcs.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KpPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIAOOpAaTOPHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOIIUN CIHCOK YYCHHYCCKHUX
NpaKTHYECKUX paboT. BrlaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
IPOBOJUMBIX JUII KOHTPOJSL W  OLEHKH, OCYIIECTBISECTC YYaCTHUKAMM
00pa30BaTeIbHOrO IMpoOLecCa HCXOJsS U3 OCOOCHHOCTEH TMJIaHUPOBAHUS M
ocHamleHuss kaOuHeta ¢usuku. [lpm sTOoM oOecmeunBaeTcss OBIIAJCHUE
O0y4aloUMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIIMYMH U IIOCTAHOBKY OMNBITOB IO IPOBEPKE
MIPEII0KEHHBIX TUIIOTES.

bonbiioe BHMMaHWE YIENAETCS PELIEHUI0 PacYETHBIX M KauyeCTBEHHBIX
3anay. IIpu 3TOM M1 pacu€THBIX 3ajad NPUOPUTETOM SBIIAIOTCS 3aJa4M C SIBHO
3a/1aHHOM (PU3UYECKON MOJIETIBIO, TO3BOJISIOIINE IPUMEHATh U3YUECHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HbBIX pa3aenoB. /[ KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISIFOTCS 3aJaHus Ha
OoOBsSCHEHHE TPOTEKaHUS (PU3NUECKHX SBICHUN M TPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyroImme BbIOOpa (U3MYECKOW MOJENTH I CHUTYaIluu IPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusiMu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECIeUeHUI0 Y4eOHOro rpoiecca 0a30BbIii ypOBEHb Kypca
bU3UKH HAa YPOBHE CPEIHETO 00IIEero 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOMHEeTa (PM3WKM WM B YCJIOBHSIX WHTCTPUPOBAHHOTO KaOHWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IUKIa. B kaOuHeTe (U3UKHA JIOJDKHO OBITH
HeoOxoauMoe JlabopatopHoe OOOpYy/IOBaHWE [JIsi BBIMOJHEHHMS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUUYCCKUX MPAKTUICCKUX PabOT U JACMOHCTPAIMOHHOE
o0opyi0BaHUE.

JleMoHCTpanimonHoe o0opynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH U  00ECIICUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (HU3HKE KIFOYEBBIX JEMOHCTPAIMH IS
UCCIICIOBAHUS  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(dyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpynOBaHUE [JIi YYCHHUYECKUX MPAKTUYECKUX padoT
dbopMupyetcst B BUjie TEMaTHYECKUX KOMIUIEKTOB M 00€CIeunBaeTcs B pacyéTe
OJIHOTO KOMIUIEKTa Ha JIByX oOydammuxcs. TemaTHuecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JIOJKHBI OBITh IOCTPOSHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IU(POBBIX TaOOpaTOPHUH.

OCHOBHBIMU ULeJAIMM H3y4YeHusi (u3MKH B o0meM o0pa3oBaHUU
SIBJISIIOTCH:

e (opmupoBaHue uWHTEpeca W CTPEMJICHHS OOYYAIONUXCS K HAy4YHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTUE WX HWHTEUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJi€ MO3HAHUA U (popMUpOBaHHE
MCCJIEIOBATEIHCKOTO OTHOMIEHUS K OKPY)KAIOIITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pE3ysbTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
(Gu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIhCTB;

e (opmupoBaHHe MpeACTaBICHUN O PO (DU3UKH ISl Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH.



JlocTrkeHHe ITHX LeJieil o0ecredyuBaeTcsl pelieHueM CJAeAYIUX 3a1a4
B Ipouecce H3y4YeHUs: Kypca (HU3MKH Ha YpOBHE CpeIHero oouiero

o0pa3oBaHus:
e TMpUOOpETCHUE CHUCTEMBI 3HAHUU 00 o0mumx buznYecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJIFOYAs MEXaHHUKY,

MOJIEKYJISIpHYIO  (DU3HKY, DIJIEKTPOAMHAMUKY, KBAaHTOBYIO (U3UKY U
AJIIEMEHTBI acCTPOPU3UKH;

e (QopMHupOBaHHE yMEHUW TPUMEHSITh TEOPETHUYECKUE 3HAHUS IS
oObsiICHEHUsS (PU3MUECKUX SBICHHM B TIPUPOJEC U JJIsi TPUHATHUS
MPAKTUYECKUX PEIICHUH B TIOBCEIHEBHOM KU3HU,

e OCBOEGHHME CIIOCOOOB pEHIeHUS Pa3IMYHbIX 3a/Jad C SIBHO 3aJaHHOU
¢uznuecko MoOJenbo, 3aad, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue GuU3NUEeCKOl MOJCIH, aJIEKBATHON YCIIOBUSM 33]1a4H;

e TMOHMMaHUE (UUYECKUX OCHOB W NPHUHIIUIIOB ACHCTBHUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBEICHUS
bu3MUecKrX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HUHPOpMaIHH,
OTIpeJIeNIeHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUMU [JISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOMH,
TBOPUYECKOU JEATETHHOCTH.

Mecto yyeOHOro npeamera, Kypca «pusnkmw» B yueonom miaane OOII (HOO,
000, COO)

B coorBerctBun ¢ ®enepanbHbIM  TOCYIAapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJAPTOM OCHOBHOI'O 00IIero oOpa3oBaHus Yy4eOHBIM TpeaMeT «pu3znukar
BXOJIUT B TPEIMETHYIO 00JIaCTh «ECTECTBCHHO-HAyYHYI0O W  SBISCTCS
00S13aTENBHBIM TSI U3YUCHHUS.

Ha wu3ydenme ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoauTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJIENIO), B
11 kmacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemseiii B mporpamme T0 (u3uKe TMepedeHb J1a0OpaTOPHBIX W
MPAKTUYECKUX pabOT SBIAETCS PEKOMEHJIOBAHHBIM, YYHUTEIb JEJaeT BBIOOD
MPOBEICHNUS JIA0OPATOPHBIX pPabOT M OMBITOB C YYETOM WHIWBHIYATbHBIX
0COOEHHOCTEN 00yYaroIINXCS.

I[CHTEJILHOCTL YUYUTEIA ¢ YY€TOM NPOrpaMmMmbl BOCIIMTAHHUS

O NpUBJIEKATh BHUMaHUE oOOydarmuxcs K oOcyxgaeMod Ha
ypoke wuH(pOpMAIlMU, aKTUBU3AIMs I[103HABATEIbHOU JEATEeNbHOCTU
o0yyJaroierocs;



O yCTaHABIMBATh JTOBEPUTEIbHBIC OTHOIICHHS MKy YUUTEIEM U
0oOy4YaromMMHCS, CHOCOOCTBYIOIIME  MO3UTUBHOMY  BOCHPHSITHIO
TpeOboBaHu UM mpock0 yuutens; [ moOyxnarh 00ydYarOIIMXCs
coONroaTh Ha ypOKe TMPUHIUNB Y4eOHOW  JUCHUIUIMHBI U
camMOOpraHU3aIH;

O MHUIIMUPOBATH 00YUAIOMINXCS K 00CYXICHHIO, BHICKa3bIBAHUIO
CBOETO MHEHHs, BBIPAOOTKE CBOETO OTHONICHUS 1O TMOBOIY
MOJTy4yaeMOl Ha YPOKE COIMAIbHO-3HAYMMON HH(POPMAIIHH;

a0 BBICKA3bIBaTh CBOM HWHTEpEeC K YBJICYCHHUSM, MeuTaM,
KU3HEHHBIM ITUTaHaM, TpoOiieMaM JeTeid B KOHTEKCTE COJCp)KaHUsA
y4eOHOTr0 MpeIMeTa « »;

a0 NpUBIeYh BHUMAaHHE OOy4YaIOUIMXCA K TyYMaHUTapHBIM
npobiemMam oOlIeCTBa;

0 NPOEKTUPOBATH CUTYAIlMU M COOBITHS, PA3BUBAIOIINE KYJIBTYPY
NepeXKUBaHUI M IEHHOCTHBIC OPHEHTAIINU peOCHKA;



Coaep:xanue yueOHOro npeamMera, Kypca Gusnku
(IMOJb3YEMCS KOHCTPYKTOPOM)

10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usnka — Hayka o mpupone. HayuHble METONBI NMO3HAHMS OKPYKAIOIIETO
mupa. Poib »JKcnepuMeHTa W TEOpUM B IPOLECCE IMO3HAHUS IPUPOJIBI.
DKCHepUMEHT B (PU3HUKe.

MopenupoBanue (U3MYECKUX SIBICHUNA M MpoleccoB. HayuHble rUmoresbl.
duznyeckue 3aKOHbI U TeOpHUH. ['paHHIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHUMD COOTBETCTBUS.

Ponb m mecTto Quszuku B GOpMUPOBAHUM COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Jlemoncmpayuu

AnHasioroBple U LMQPOBbIE H3MEPUTENbHbIE MPHOOPBI, KOMIIBIOTEPHBIE
JTATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuyeckoe aBmkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUSI.
Cucrtema otcuéta. TpaekTopusi.

ITepemernienne, CKOpPOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCH CHUCTEMBbI KOOPJMHAT.
CnoxeHue nepeMeIIeHnii U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMkKeHHE. [ 'paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHHs, IYTH U IEPEMEIICHUS
MaTepUuaiIbHOW TOYKHU OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintnoe  aBukeHue. [IBH>KEHHME  MAaTepUAIBHOM  TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJI0Bask CKOPOCTh, JIMHEWHAS
ckopocTtsk. [lepron u gacrota odpamenwus. [{leHTpocTpeMuTensHOE YCKOPEHUE.

TexHnuecknue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHE. CHUIOMETP,
JBH>KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIC IEPEAAYH.

Jlemoncmpayuu

Mogenb cucteMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSI.

[IpeoGpazoBanne ABMKEHUN C UCITOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.



[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnronenne paBvkeHHs] Teja, OPOLIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpagnenue ckopocT pu ABUKEHUHU 1O OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABMKEHHUS C LIEJIbIO ONMPEAEICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOIIEHHUS MEXAY NYTSIMH, TPONICHHBIMU TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHM MpPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydeHune nBUKEHUS 1IapUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['aymmies.  IlepBeii 3axkoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpuninun cynepno3unuu cui. Bropoit 3akoH HeroToHa
IUIs1 MaTepuanbHOi Touku. Tpetuil 3akoH HproTOHA 111 MaTepUalbHBIX TOYEK.

3akoH BcemupHOoro Ttirorenus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoJibkeHus1, kaueHus). Cuna tpenus. Cyxoe
tpenue. Cuiia TpeHHs CKOJIBKEHUS U cuila TpeHus nokosi. KoadduuueHt Tpenus.
Cuita conpoTUBIIEHUS MPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE M BpaniaTeabHOE JBMKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHUE: MOAIUITHUKH,
JNBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOMIUX TE.

Bropoii 3akoH HproToHa.

N3smepenue cui.

CioxeHue Cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT JiIeopMaIinu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOIbEME U TTaICHUM.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBus paBHOBECHUS TBEPAOro Tena. Buabsl paBHOBECHS.



Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTU CHJI YIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIum.

HccnenoBanue yciioBUii pPaBHOBECHUS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpaleHUS.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cunbl U U3MEHEHHE MMITyJbCa Tejla. 3aKOH COXPAaHEHUS HUMITYJIbCA.
PeaktuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KMHETHYECKON DHEPTHH.

[ToTenumanbHas SHEPTHS. [ToTenunanbHas DHEPTHS yIpyro
nehopMupoBaHHOW  TpYKuHBL.  [loTeHIManbHAs  SHEprus  Tejda  BOJM3U
NOBEPXHOCTH 3EMJIU.

[loTeHnuanbpHple W HEMOTEHUUANbHble  CWibl.  CBs3b  paboTHI
HEMOTEHIUAJIbHBIX CWJI C W3MEHEHHEM MEXaHWYECKOW HHEPrUU CHUCTEMBI TEIN.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPY>KUHHBIA MMUCTOJIET, JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[lepexon mOTEeHIIMATBEHOM YHEPTUN B KHHETHUYECKYIO U 0OpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBIO JBYX OIMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanue cBsizu padOThl CUIIBI C U3MEHEHUEM MEXaHUYECKON SHEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pazagea 3. MosiekyasipHas pu3suka ¥ TEpMOAMHAMMKA
Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TOJIOKEHUSI MOJICKYJIAPHO-KUHETUYECKOW TEOPUU U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBmxkeHue. uddys3us. Xapakrep ABUKEHUS W
B3aUMMO/JICMCTBUS 4YacTUI] BemlecTBa. MoJean CTPOEHUS Ta30B, KUAKOCTEU U
TBEPABIX TEJT U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyit. KommdectBo BemecTBa. [loctosauas ABorajpo.



TenmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. Illkana remmneparyp
Lenbcns.

Mogens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYISPHO-
KMHETUYECKOW TEOpUU HJCATBHOTO Tra3a. AOCONIOTHas TeMmreparypa Kak mepa
CpelHel KWHETUYECKOW HHEpPruu TeIIOBOro IBIKEHMsS vactull raza. [llkama
temriepatyp KenbBuHa. ['a30oBeie 3akoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH JlanmbTroHa. M3omporiecchl B UlI€aIbHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mnpencraBieHUE H30IMPOLIECCOB: H30TEPMaA, H30X0pa,
u3obapa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOEC TMPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJICKYJI OPTaHUYECKUX COCTUHEHUM.

OnbiTel 10 MU PY3UHN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita TepHa.

OnbIThI, JIOKa3bIBAIOIIIHE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HIUTIOCTPUPYIOLIAsi TPUPOIY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA HJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KIAaCCHOM KOMHAaT€ Ha OCHOBE U3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEPATyphl BO3lyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOuUHaAMUKU

TepMoauHamuueckas cucTeMa. BHYTpEeHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U c1ioco0bl €€ n3meHenus. KomnyecTBo TernoTel u padota. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  HWJEaJbHOrO  raza. Buasl  Temnonepenayu:
TEIMJIONPOBOIHOCTh, KOHBEKIIMS, U3TyUeHUE. Y IeabHas TEIJI0EMKOCTh BEIECTBA.
KonnuecTBo TemnoThl npu TeIIonepeaaye.

[lonsiTue 00 anuabatHOM mporecce. llepBhiii 3aKOH TEPMOIUHAMUKHU.
[IpumeneHue mepBOro 3akOoHa TEPMOJMHAMHUKMA K u3ompolieccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh IpoLieccoB B PUPO/IE.

TeroBele  mammuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanuss SHEpruM B TEIUIOBBIX MamuHax. KoadpduiueHT monae3Horo



nevictBust TerioBod Mammubl. [{ukn KapHo u ero koadduiimeHT monae3Horo
JOEUCTBUS. DKOJOTHUYECKHE MPOOJIEMBbI TEINTIOIHEPTETUKH.

TexHudeckre YCTPONCTBA U MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CropaHus, OBITOBOM XOJIOMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpeHHEW JSHEPrUM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku M3 OYTBUIKK TOJ JEUCTBHEM CXATOTO BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHuUs (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEH SHEPTHUM (TeMIIepaTyphl) Tejla MpH TeIuionepeaye.

OnpiT 1Mo anuabaTHOMY pacIIUPEHHUI0 BO37Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENsE BHYTPEHHETO CrOpPaHusi, pEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepeHue yienbHON TEIIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. DPazoevie nepexoonvl

[Tapoobpa3zoBanue u koHaeHcauusa. Vcnapenue u kunenue. AOCONIOTHAs |
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YaelbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbsl. llinaBieHue wu
KpUCTaITU3anus. Y nenbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHME TENIOBOro OajaHca.

TexHudyeckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHH TMOJIYUYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUaIOB, 1 HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX APOB.

Kunenuve npv noHWKEHHOM [1aBJICHUHU.

CriocoObl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznea 4. DaekrpoauHaMuKa
Tema 1. Inekmpocmamuxa
DJNIeKTpU3auus Tell. ODJEKTPUYECKUMi 3apsa. JlBa Buaa 3IIEKTPUUYECKUX
3apsaoB. [IpOBONHMKM, AMANEKTPUKU W IOJYIMPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsia.



B3anmoperictBue 3apsanoB. 3akoH KynoHna. TodedHbIi JIEKTPUUYECKUM 3apsia.
Onektpuueckoe rmone. Hampsok€HHOCTh — anekTpuyeckoro moss.  [IpuHnmn
CYIIEpHO3ULMU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cunm  anmekrpocratudeckoro  moissg.  Ilotenmuman.  PasHocTb
noTeHuuanoB. [IpOBOAHMKM M AUDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTPOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

TexHuueckne yCTpOMCTBA M MPAKTUUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKash 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO U IIPUHIMUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEK1y HUMHU U TUDJIEKTPUYECKON MTPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

ONEeKTpUYEeCKUid TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
IlocnenoBarenpHOE, IapaJLIEIBHOE, CMEIIAHHOE COEIMHEHNUE IIPOBOJHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCTB
ANEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIIAsl CHJIa U BHYTPEHHEE CONMPOTHBJICHUE HWCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKkTpruyeckon nenu. Koporkoe 3aMbIkaHuE.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONIPOTHUBIICHUSI METAJIOB OT TeMIiEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOJIUMOCTD
MOJIyIpOBOAHUKOB. CBoiicTBa p—n-nepexoa. [1oimynpoBogHUKOBBIE TPHOOPBI.



ONeKTpUYeCKuid TOK B  pacTBOpaX M  paciuiaBax  3JIEKTPOJUTOB.
DNEKTPOIUTHYECKAS AUCCOIUALIUS. DIEKTPOIIN3.

DJIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pazpsan. Monuus. [Inazma.

TexHudeckue yCTpoWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PpEOCTAaT, HWCTOYHUKH TOKa, DJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TIPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTUBICHUS HWJIMHIPUUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepuaa.

CwmerianHoe COeIMHEHNE MTPOBOTHUKOB.

[IpssMoe wu3MepeHue dIAeKTpoABUWKYIeH cuibl. KopoTkoe 3ambIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHET'O COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHHS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE ANEKTPOIUTOB.

NckpoBoii pa3psia ¥ IPOBOJAUMOCTD BO3AYyXA.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpomusa.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kitacce OCYIIECTBISETCS C
Y4ETOM COJEPKATENbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHUKH,
OuoNOTHHU, XUMHH, TeoTpadru U TEXHOJIOTUH.

Meowxcnpeomemnvle nouwsamusl, CBSI3aHHbIE C MU3YYEHUEM METOJ0B HAYy4YHOTO
MO3HAHUsA: SIBJICHUE, HAy4HbIH (akT, rumores3a, (u3uUecKkas BEIWYMHA, 3aKOH,
Teopusi, HAONIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHCTEMbl YpPaBHCHWW, JHWHEWHAas (QYyHKIHS,
napabona, runepOosna, ux rpaguKku ¥ CBONWCTBA, TPUTOHOMETPHUECKHE ()YHKIIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKAECTBO,
BEKTOPBI U UX MPOCKIIMUA HA OCU KOOPAUHAT, CII0KEHUE BEKTOPOB.

buonoeus: Mexannueckoe NBUXEHUE B KUBOUM mpupoze, nuddysus, ocMmoc,
TEII000MEH HUBBIX OPraHU3MOB (BHUJIbI TEIUIONEPEAayH, TEIJIOBOE PABHOBECHUE),
ANIEKTPUYECKUE SIBJICHUSI B 5KUBOM MIPUPOIE.



Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U
ra3oB, JJIEKTPUYECKHE CBOMCTBA METAIJIOB, 3JICKTPOJIUTHYECKAs JUCCOLUAIUA,
rajbBaHUKa.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MOAIIMIIHUKK, WCIOJb30BAHUE 3aKOHA COXPAHEHUSA
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
CropaHusi, mapoBasi TypOrHa, ObBITOBOIN XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM UHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, DJEKTPOCTATUUECKas 3alllMTa, 3a3€MJICHHE JJIEKTPONpPHOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puoOOpHI,
AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TAJIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Mazcnummnoe none. I1eKmpomacHUmMHAaA UHOYKYUA

[ToctosiHHbIE ~ MarHWTH.  B3auMMoneicTBHME  MOCTOSHHBIX  MAarHUTOB.
MarautHoe mosnie. BexkTtop MarHuTHOM wuHAYKIUU. [IpuHIUND cynepno3uiuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOW WHIAYKUMH. KapTWHa JIMHUM MarHUTHOW
WHJIYKIIUH TOJIs TOCTOSTHHBIX MarHUTOB.

MarnutHoe T1I0JI€ MOPOBOJHMKA C TOKOM. KapTMHa JMHUN WHIAYKIUH
MarHMTHOTO MOJIS JJIMHHOTO MPSMOTO MPOBOAHUMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzauMmoieiicTBre MpoOBOIHUKOB C
TOKOM.

Cuiia AMmnepa, €€ MOy b U HallpaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HallpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM noJie. PaGota cusbl JlopeHna.

SIBiieHne 3JIEKTPOMAarHUTHOM WHAYKUMU. [loTOK BekTOpa MarHMTHOU
WHAYKIAA. OJEKTPOABMIKYIAS CWJIAa HWHAYKIMA. 3aKOH JJIEKTPOMArHUTHOMU
nHaykuun dapanest.

BuxpeBoe »nexkrpudeckoe Tmosie. DIEKTPOABUXKYINAS CHJAa HWHIYKIUA B
MPOBOJTHUKE, IBKYIIIEMCS MIOCTYNATEIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuno Jlenua.

NHaykTUBHOCTB.  SIBI€HHE CAaMOMHAYKIHMHU. OJEKTPOJBHXKYIIAS  CHJIA
CaMOWHIYKIIHH.

DHEprusi MAarHUTHOTO TMOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.



TexHuueckue yCTPOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIC
MAarHuThbl, JJIEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O MyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMYM MarHUTHOTO MOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AIEKTPOJIUTA.

SIBiIeHUE IIEKTPOMArHMTHOU UHIAYKIIUU.

IIpasuno Jlenua.

3aBUCUMOCTD SJEKTPOABIKYLIEH CHUJIbI MHAYKIUU OT CKOPOCTH M3MEHEHMS
MAarHMTHOTO MOTOKA.

SIBiieHne caMOUHYKLWH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO 101 KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMAarHUTHON UHIYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eO0anus

Konebarenraass  cucrema. CBOOOAHBIE  MEXaHHUYECKHME  KOJIcOaHUS.
I"apmonnueckue kosebanms. Ilepwon, wacTora, aMIuidtyga u ¢asza KoyieOaHHi.
[IpyxuHHBI MadgTHUK. MaTteMaTH4eCKUd MASTHUK. Y PaBHEHHUE TapMOHUYECKUX
kosnebanui. [IpeBpailieHrie HEPrun Npyu rapMOHUYECKUX KOJICOAHUSIX.

KonebarenpHbiii koHTYp. CBOOOJIHBIE 3JIEKTPOMAarHUTHHIE KOJEOaHUA B
UJEaTbHOM KOJIe0AaTEeIbHOM KOHTYpe. AHQIOTUS MEXAY MEXaHHUYECKUMH U
ANEKTpOMarHuTHeIMU KojeOaHusamu. @Dopmyna TomcoHa. 3akoH CoOXpaHEHHs
SHEPI'UM B UJEATBHOM KOJe0aTEIbHOM KOHTYpE.

[IpencraBienne o 3aTyxarommx KojleOaHUAX. BhIHYKIEHHBIC MEXaHUYECKUE
Kosnebanus. Pezonanc. BeiHY)I€HHBIC 2JIEKTPOMATrHUTHBIE KOJICOAHNS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpanchopmatop. IIpon3BoACcTBO, Mepeaadya U MOTPEOICHUE IINEKTPUUECKON
SHEPIruM. DKOJOrMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIIOIb30BaHUS AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, FT€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.



Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KojeOaTeIbHONM CHUCTEMBbl (MPYXUHHBIA WU
MaTeMaTU4YEeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHanc mnpu mocCieOBAaTEIbHOM COCIMHEHUU PE3UCTOPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KojeOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanne mepeMEHHOTO TOKa B ILENM W3  TOCJEJI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE 6OTIHbL

MexaHnueckue BOJIHBL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JuiMHa BOJHBL. [lomepeyHble W MPOAOJIbHBIE BOJIHBIL.
WNuTtepdepenius u nuppaxius MeXaHUIeCKUX BOJH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JyYECHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anektpomarautHoil BosHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTpa)KCHHUE, MPEIOMIICHUE, MOJsipu3aius, nudpakims,
unTepdepennrs. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeAEBUICHHS. Panuonokanus.

DONEeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAOIIEH Cpebl.

TexHuueckne yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBas JAMArHOCTUKAa B TEXHHKE W MEIHUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neds.

Jlemoncmpayuu

OOpa3oBaHue U pacpOCTPAHEHUE MONEPEYHBIX U MTPOJOJIBHBIX BOJIH.

Koneburomeecs Te€10 Kak HCTOYHUK 3BYKA.

HaGnronenne orpaxxeHust U MpesioMIICHUS MEXaHUUYECKUX BOJIH.

HaGmonenue nnteppepeHunu u TuPppakiuuy MEXaHUMYECKUX BOJIH.

3BYKOBOM PE30HAHC.



HaGnionenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYIOM U
4acTOTOU KoJIeOaHU.

HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
npesioMJIeHue, Noaspu3anus, 1udpakuus, “HTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. lIpsaMonuMHENHOE paclpoCTpaHEHUE CBETa B
oxgHOpoaHOuU cpene. JIyu ceera. ToueuHbIi HCTOYHHUK CBETA.

OTtpaxkenue cBeta. 3aKOHBI oTpaxeHHus cBeTa. [locTtpoeHue m3obOpakeHuil B
MJIOCKOM 3€pKajle.

[Ipenomiienue cBeTa. 3aKoHBI MpeTOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbIi yroja TMOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

JHucniepcus cBeta. ClioxHBIN cocTaB Oemmoro cBera. L[BeT.

ColOuparomue W pacceuBaronue JHH3bL. ToHkas mauH3a. DOoOKycHOe
paccTosiHMEe W ONTHYecKas Cujia TOHKOW JMH3bI. [locTpoeHue wnzo0pakeHuil B
coOMparIMX U paccerBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIUYCHHE,
JaBaEMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HuTtepdepenuus cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEep(hEpPEHIIMOHHOM
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpaximoHHas peméTka. YciaoBHEe HAOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS PELIETKA, TOJAPOUL.

Jlemoncmpayuu

[IpsiMonMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE M MPEJOMIICHUE CBETa.
Ontuueckue npudopsI.

[TonHOe BHyTpeHHEE OTpakeHne. Moenb CBETOBOAA.

NccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Habnronenue natepdepeHiinm ceeTa.

HaGmonenue nudpakunu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHue cekTpa ¢ MOMOUIBIO MPU3MBI.

[Tonyuenue cexkTpa ¢ MOMONILI0 TUPPAKIIMOHHON PEIIETKH.



HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi
N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanuie cBOMCTB M300paXKeHUI B JIMH3AX.
HaGmonenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cIeNMAIBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, IPUHLINI OTHOCUTEJIBHOCTH DUHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHU M COKpALIECHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHIIBIL.

CBs13b MaccCHI C BHCpFI/ICﬁ U UMITYJILCOM peHHTHBHCTCKOﬁ qaCTHUILBI. 9HCpFI/I$I
ITOKOA.

Pazgen 7. KBantoBas pusuka

Tema 1. dnemenmul KBAHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOW. DHEPrus
¥ UMITYJIbC (HOTOHA.

OtkpeiThe u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dororddexra. YpaBuenue DitHmrerHa ansa gororddexra. «KpacHas rpanuiiar
dboToaddexra.

JlaBnienue ceeta. Onbitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoCTBA W TMpPaKTUUYECKOE MpPUMEHEHHUE: (POTOIEMEHT,
doTogaTuuk, comHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (GoTodddekTa.

Ceeroguo.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccesHuro o -4acTHIIL.
[Inanetapnas Mmopmens aroma. lloctynmater bopa. M3nyduenume u mnormiouieHue
(GOTOHOB MpHU MEpPEeXoJe aToMa C OJIHOTO YPOBHS SHEPruu Ha Jpyrou. Bumsl
criekTpoB. CIIEKTp ypOBHEW SHEPTUU aTOMa BOJOPOJA.

BonnoBbie cBoiicTBa yacTtull. Bonubl ge bpoiis. KopnyckyisipHO-BOJITHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.



TexHuyeckue YCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMIIbIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi
HaGmonenue nuHevaToro cekrpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpPOeHMs sapa. OTKpbiThE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopmna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa IeitzenOGepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sapa. M30Tonsl.
Anbda-pacnan. OJEKTpOHHBIH M TO3UTPOHHBIM OeTa-pacman. I[amma-
U3NydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.
Anepnsie peakuuu. JleneHue u CUHTE3 s1IEP.
Anepnsiii peaktop. TepMmosimepHbidt cuHTe3. [IpobOiieMbl M MEPCHEKTUBBI
SAIEPHON SHEPreTUKU. DKOJIOTMYECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.
DneMeHTapHble YacTullbl. OTKpBITHE TO3UTPOHA.
Mertonbl HAOIIOICHHS ¥ PETUCTPALIUN AIIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaabHbIe B3auMoecTBus. EquHCTBO (hr3nyeckoi KapTHHBI MUpa.
TexHnueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: JTI03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CuY€TunK HOHU3UPYIOIIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
HccnenoBanne TpeKOB 4acTHIL (10 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BUTUs acTpoHoMUH. [IpuKianHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3nmHoro HeOa. Co3Be3aus, SpkKue 3BE3/bI, IUIAHETHI, UX BHIUMOE
NIBIDKEHHUE.

ConHeyHas cucreMa.
Connue. ConHeuHas akTHBHOCTh. McTounumk sHeprum CoyiHIIa W 3BE3I.
3BE311bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[narpaMma «CHEKTPAIbHBIA KJacc —



CBETHUMOCTB». 3BE31bI TJIABHOM IMOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUIA 3BE3J TJIABHOM IOCIEI0BATEIBHOCTH. BHyTpeHHee cTpoeHue
3B€31. COBpeMEHHBIE MPEACTABIEHUS O MPOUCXOKIACHUM U 3Bostonnn ConHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxkenune un nBuxkenue ConHua B
IN'anaktuke. Tunel rasakTuk. Paguoranaktukyu U kBasapbl. UEpHBIE NBIPHI B Aapax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPY>KEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUM NI OTIpEIeICHUs MOJ0XKEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIynsl, mianet, Mieunoro IlyTu.

O600maromnee MOBTOpPeHUE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHOM M 3THYECKOU cdepax AesTEIHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NYECKON TEOPUH
B (OpMUPOBAaHWM TMPEJACTABICHUH O (U3NYECKOW KapTUHE MHpa, MECTO
¢dusznueckor KapTUHBI MHUpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 Kilacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBS3€d C KypcaMH MATEMAaTHKH,
OMoNOTHH, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meowxcnpeomemmnvle nouwsamus, CBSI3aHHbIE C U3YYEHUEM METOJ0B HAY4YHOTO
MO3HAHUSA: SBJICHUE, HAy4HbIH (akT, rumore3a, (u3uUecKkas BEIWYWHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHWE CHUCTEMbl YPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIMHA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMH, TPHU3HAKA TOJ00MSI TPEYroJbHUKOB,
onpeiesieHne MIoNaau MIOCKUX GUryp u oobéma Tell.

buonoeus: »snekTpuueckue SBICHUS B JKUBOM NpHUpOJE, KojieOaTelbHbIC
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBIICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaly Ha )KUBbIE OPTAHU3MBI.



Xumus: CTPOEHHUE aTOMOB U MOJIEKYJI, KPUCTAJIINYECKast CTPYKTYpa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaAHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPaJIbHBIN
aHaJn3.

l'eocpaghus:  marHUTHBIE TMOJIOCa 3€MIIM, 3alleKU MArHUTHBIX DY/,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonocusa: JHUHUUA DIIEKTPOIIEpenayd, TIE€HEpaTop IIEPEMEHHOI0 TOKa,
JJIEKTPOJABUIaTeNb, WHAYKLIHMOHHASA II€Yb, pajxap, pPaguonpUEMHHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBYU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiHeYHas Oarapes.

JTa6opatopHble paboTsl 1o pusuke 7-9 knaccel 10 HOBOU ITPOTPAMME
dI'OC 2023-2024r (criucok)»

JIABOPATOPHBIE PABOTBI ITIO ®PU3UKE 10 knacc

JIP qachbl nara




IINIAHUPYEMBIE PE3YJbBTATBHBI OCBOEHUSA ITPOI'PAMMDBI 110 ®PU3UKE HA YPOBHE CPEJIHEI'O
OBIIET'O OBPA3OBAHUA

OcBoenune yueOHOro npeamera «dusuka» Ha YpOBHE CpelHEro o01iero oopazoBaHus (0a30BbIil YPOBEHB) TOJHKHO
00eCIeYnTh TOCTHKEHUE CIICAYIONUX JIMYHOCTHBIX, METAIPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIC Pe3yJbTaThl OCBOCHUS yueOHOro npeaMera « Ou3uka» JOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
o0ydJaromuxcss PYyKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEM TMO3UIUEH JIMYHOCTH, CHUCTEMON IICHHOCTHBIX
OpUCHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOEKICHHUM, COOTBETCTBYIOIIUX TPAIUIIUMOHHBIM IIEHHOCTSM POCCUHUCKOTO
oO111ecTBa, pacIIMPEHUE >KU3HEHHOTO OIbITa W ONBITA JCSATEIHBHOCTH B MPOIECCE pealn3allii OCHOBHBIX HaIpaBIICHHUI
BOCIUTATEILHOU E€SATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIMH 00YYAIOMIETOCs KaK aKTUBHOT'O M OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO
00IIIeCTBa;

IPUHATHE TPATUITUOHHBIX O0IIEYETOBEYSCKIX TYMAaHUCTUUCCKUX U JICMOKPATHICCKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTh B HMHTEpPEcax TIPaKJIaHCKOTO oOIlecTBa, y4acTBOBAaTh B
CaMOYIIpaBJICHUU B 00pa30BaTEILHON OpraHU3allNM;

YMEHHE B3aMMOJICCTBOBATH C COIIMAIBHBIMU MHCTUTYTaMH B COOTBETCTBUU € UX (DYHKITUSIMH M HA3HAUCHHUEM;

TOTOBHOCTh K TYMAaHUTapHON U BOJIOHTEPCKOM €ATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW MICHTUIHOCTH, MATPUOTHU3MA;

IICHHOCTHOE OTHOIIICHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JTOCTIKCHHUSIM POCCHUHCKHX YUEHBIX B 00JaCTH (PU3MKU H
TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

c(hopMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO TTOBEICHMUS;



CIIOCOOHOCTh OIICHMBATh CUTYallUI0 U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B ICSTEIHLHOCTH YUEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYAYIIETO;

4) 3¢cTeTHYECKOro BOCIIMTAHNUA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYYHOTO TBOPUECTBA, MIPUCYIIETO (PU3NUECKOU HAYKE;

S) TPy10BOr0 BOCIIMTAHMS:

UHTEPEC K pa3InyHbIM cepam npodecCuoHaIbHON AeATeTbHOCTH, B TOM YHUCJIE CBSI3aHHBIM C (PU3MKON U TEXHUKOMH,
yMEHHUE COBEpIIaTh OCO3HAHHBIN BBIOOP OymyIiel mpodeccun 1 peau30BbIBaTh COOCTBEHHBIC )KU3HEHHbIC TJIAHBI;

TOTOBHOCTh M CITIOCOOHOCTH K 00pPa30BaHUIO M caMO00Opa30BaHUIO B 00J1aCTH (PU3UKHK HA MPOTIKEHUU BCEH )KU3HH,

6) 3K0J10rMYEeCKOro BOCIUTAHUS

c(hOpMUPOBAHHOCTh IKOJIOTMUYECKON KYJIbTYPhI, OCO3HAHHE TJI00ATBHOTO XapaKTepa IKOJOTUUECKUX POoOIeM;

TUTAHUPOBAHUE U OCYIIECTBICHUE JEHCTBUN B OKPY>KAIOIIECH cpejie Ha OCHOBE 3HAHUS 11eJiel YCTOMYMBOrO Pa3BUTHUS
YeJI0BEYEeCTRA;

pacIIpeHre OmnbITa AeSTETHLHOCTHA IKOJIOTHYECKON HAMIPABICHHOCTH HA OCHOBE UMEIOLIUXCS 3HAHUHN TI0 (PU3HUKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (DU3UUECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAyYHOU JEeSTEIHLHOCTH, TOTOBHOCTD B MPOIIECCE M3YUYEHUST (PUBUKHU OCYIECTBISTH MPOEKTHYIO
U UCCJIEIOBATENIBCKYIO AESTENHHOCTh HHIUBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSTEILHO (hOPMYIIMPOBATH M AKTYATU3HPOBATh MPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;
ONPEICIIATH LEIU CATEIbHOCTH, 3aaBaTh NapaMeTPhl U KPUTEPUHU UX TOCTUKECHUS;
BBISIBJISITh 3aKOHOMEPHOCTH M ITPOTHBOPEUHS B pACCMAaTPUBAEMBIX (PU3HMYECKUX SIBIICHUSAX;



pa3palaTbiBaTh IUJIaH PEIICHUs] MPOOJIEeMbl C YYETOM aHalv3a HMMEIOLIUMXCS MAaTepHaNbHBIX M HEMaTepHAIbHBIX
pPECypCoOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJbTATOB ILEISIM, OILIEHUBATh PUCKH
MOCJIEACTBUN ACATCIbHOCTH;

KOOPAWMHUPOBATh M BBINOJHATH PabOTy B YCIOBUAX PEAIBHOrO, BHUPTYaJbHOTO U KOMOWHHUPOBAHHOIO
B3aHMMO/JICHCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaeaoBareIbCKue 1€ MCTBUSA :

BJIAJICTh HAYYHOW TEPMHUHOJIOTUEHN, KIIFOUEBBIMU MOHATUSIMU U METOJaMU (PU3MUECKON HAYKH,

BJIAJICTh HaBBIKAMHM YYEOHO-HCCIIEIOBATEIILCKON M MPOSKTHOM JEATEILHOCTH B 00JacTU (PU3UKH, CITIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEIICHHS 3ajad (U3NUYECKOTO COJCp)KaHUs, MPUMEHEHUIO
pPa3JIMYHBIX METOJIOB ITO3HAHUS,

BIAJETh BUJAMH JICATEIBHOCTH MO TIOJYYCHHIO HOBOTO 3HAHHWA, €ro HHTEPIpETaIuu, NpeoOpa3oBaHUI0 H
MIPUMEHCHHIO B PA3JIMUHBIX YUCOHBIX CUTYAIUSAX, B TOM YKCJIC IPU CO3/IaHUHU YUEOHBIX ITPOCKTOB B 001aCTH (DU3UKH;

BBISIBIIATH ITPUYUHHO-CJIEACTBCHHBIE CBSI3U M aKTyaJu3UpOBaTh 3a/1a4y, BbIJIBUTATh TUIIOTE3Y €€ PEIICHUs, HAXOAUTh
apryMEeHTHI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aaBaTh MapaMeTPbl U KPUTEPUH PELICHUS,

AHAIM3UPOBATH TOJIYYCHHBIE B XOJI€ PELICHUSA 3aJayd Pe3yibTaTbl, KPUTHYECKU OILIEHHBATH HX JTOCTOBEPHOCTS,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC 3a7a4M B 00pPa30BATEIILHOM NESITCIBPHOCTH, B TOM YHCJIE NMPH H3yYCHUHU
buzuky;

JaBaTh OIICHKY HOBBIM CUTYAIUsM, OLICHUBATH MPHUOOPETEHHBIN OIIBIT;

YMETh IMEPEHOCUTDH 3HAHUS 1O (PU3HKE B MPAKTHICCKYIO 00JIACTh KU3HEACATSTLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JaCTEi;

BBIJIBUTAaTh HOBBIE HJIEH, MPEJIaraTh OpUTHHAIBHBIE TOAXOAbI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 3aJ1a4H, TOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

Pab6ora ¢ ungopmaumeii:



BJIAJCTh HaBBIKAMHU TIONyYeHHS WHPoOpManmuu (HU3UIECKOTO COJSpPKaHWS W3 WCTOYHUKOB pPa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIIATH MMOUCK, aHAJIN3, CUCTEMATU3alUI0 W MHTEPIPETAIINI0 UHPOPMAIIMK PA3IMYHBIX BUIOB U
dbopm npencTaBIeHUs;

OIICHMBATh JIOCTOBEPHOCTH MH(OPMAITUH;

WCITOJIB30BaTh CpPEJACTBa HWH(MOPMAIIMOHHBIX M KOMMYHHMKAITMOHHBIX TEXHOJIOTHH B pENICHUHW KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OpPTaHU3aIMOHHBIX 3aJlady C COOJIOJeHHEM TpeOOBAaHWUM DPrOHOMHKH, TEXHUKH OC30MacCHOCTH,
TUTHCHBI, PeCypCOCOCPEIKEeHHUS, TPABOBBIX M STUYCCKUX HOPM, HOPM WH(OPMAITMOHHONW 0€30TTaCHOCTH;

co37aBaTh TEKCThI (U3MYECKOTO COACPKAHUS B PA3NMUHBIX (opMmaTax C y4ETOM Ha3Ha4YCHHUS WHOOpPMAIUU |
IICJICBOM ayJUTOPUH, BRIOUpask ONTHMAIbHYIO ()OpMY TIPEICTABIICHUS U BU3yaJlU3aliH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBIISITH OOIIEHUE HAa YPOKax (PU3UKHU U BO BHE-YPOUHOU 1€ATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYyallui U CMSATYaTh KOH(IIUKTHL;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHUMATh M MCTIOJIH30BATh MMPEUMYILIECTBA KOMAHIHON U MHANBUAYAIbHON pabOThI;

BBIOMpATh TEMATUKY U METOAbI COBMECTHBIX JIEUCTBUM C YUETOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO WIeHA
KOJUIEKTHUBA;

MIPUHUMATH LIEJIM COBMECTHOM AESATEIbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH ACHCTBUS MO €€ AOCTHKEHUIO:
COCTaBJIATh IUIaH JACHCTBUM, paclpeleNsaTh pOjau ¢ YYETOM MHEHUN YYaCTHUKOB, OOCYXIaTh PE3yJbTaTbl COBMECTHOM
paboTHI;

OIICHMBATh KAauyeCTBO CBOETO BKJIAJia W KaXJOTO0 YYaCTHMKA KOMaHIbl B OOIIMI pe3yibTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

MpeIaraTb HOBBIE IMTPOEKTHI, OLIEHUBATH UJIEH C TO3UIIMM HOBU3HbBI, OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHHE B PA3JWYHBIX CHUTyalHUsX, HPOSBIATH TBOPYECTBO H
BOOOpaxeHHEe, ObITh MHUITUATUBHBIM.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh IMO3HABATENIbHYIO JEATENbHOCTh B 00JACTU (U3MKKM U ACTPOHOMHH, BBISBIIATH
npo0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBIIATH IUIAH PEIICHUsI PACUETHBIX U KAYECTBEHHBIX 3a/ay, IJIaH BBIOJHEHUS MPAKTUYECKON
paboThl C Y4ETOM UMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN M MPEANOYTECHHUI;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKU Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieaTh OCO3HAHHBIN BBIOODP, apryMEHTHUPOBATh €0, OpaTh Ha ce€0s1 OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHHUIO U MPOSBICHUIO JPYAMIMH B 00J1acTU (PU3MKH, TOCTOSHHO IMOBBINIATH CBOM
o0pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPO/Ib, IMOLMOHAIbHBIN HHTEJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYalllsM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBHE PE3YJIHTATOB
LEJISIM;

BJIAJIETh HAaBBIKAMU IIO3HABATEJIbHOM peQIIEKCUM KaK OCO3HaHMsI COBEPIIAEMBIX JAECWCTBUH M MBICIUTEIbHBIX
IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCIOJIb30BaTh NPUEMBI PEQIIEKCUH JUIsl OLIEHKU CUTYaIlH, BBIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH M CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHUKECHHUIO;

IIPUHUMATh MOTHUBBI K APTYMEHTBHI IPYTUX IPH aHAJIU3€E PE3YJIBTATOB AEATEIbHOCTH;

IIPUHUMATh Ce0s1, IOHUMasi CBOM HETOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IPH aHAJIU3€E PE3YJIBTATOB AEATEIbHOCTH;

NpU3HaBaTh CBOE MPABO U MPABO IPYTUX HA OIIUOKH.

B mpouecce 1ocTukeHNUs TUYHOCTHBIX PE3YyIbTATOB OCBOCHUS NMPOTPaMMBbl IO (PU3UKE 711 YPOBHS CPEAHETO OOIIETo
00pa3oBaHUs y O0YUAIOIINXCSl COBEPILICHCTBYETCS 3MOIMOHATBHBINA MHTEIUIEKT, MPEANOIaralonui chopMrupoBaHHOCTS:

CaMOCO3HaHMsl, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIBHOE COCTOSIHME, BHUJETh HAINPABICHUS
pa3BUTHS COOCTBEHHON dMOIIMOHATILHOM C(ephl, ObITh YBEPEHHBIM B ceO¢€;



CaMOPETYJIMPOBAHUSA, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJICHHE,
CIIOCOOHOCTD aIaNTUPOBATHCS K AIMOIIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISITE THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBALMU, BKIHOYAOUIECH CTPEMIICHUE K JOCTHKEHUIO LEJIU U YCIIEXY, ONTUMHU3M, HUHULIMATUBHOCTb,
YMEHUE IEMCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEN;

OMIIATUM, BKJIOYAIONIEH CIIOCOOHOCTh TOHUMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTUX, YYHUTHIBATH €ro IMpH
OCYIIECTBIICHUU OOIIEHMS, CTOCOOHOCTh K COUYBCTBHUIO U CONEPEIKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C JPYTUMU JIOJbMH, 3a00THUTHCA,
MPOSIBJISITh UHTEPEC U pa3peiniaTh KOHQIUKTHIL.

INPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 Kjacce TpeIMETHbIE pe3ylbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)aTh
c(hOpPMHUPOBAHHOCTH Yy 00YUAIOIIUXCST YMEHHIA:

JEMOHCTPUPOBATH HA MPUMEpax poJib U MecTO GU3UKU B (HOPMHUPOBAHUM COBPEMEHHON HayYHOU KapTHHBI MUpa, B
Pa3BUTUH COBPEMEHHOUN TEXHUKU U TEXHOJIOTUM, B IPAKTUYECKON EATEIIbHOCTH JIFOIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJIENeH: MaTepuaibHas TOUKa, HHEPIIHAIbHAS CUCTEMA
orcuéTta, aOCOMIOTHO TBEPAOE TENO, MACANBHBIN Ta3, MOACIU CTPOCHHS Ta30B, KUAKOCTEH M TBEPABIX TeN, TOUCUHBIN
AIEKTPUUECKUH 3apsijl MpU pelieHnn PU3NIECKUX 3a7ay;

pacno3HaBaTh (GU3MUECKHE SBICHUS (TPOIECCH) U OOBIACHITH UX HA OCHOBE 3aKOHOB MEXAaHHWKH, MOJICKYISIPHO-
KUHETUYECKOW TEOPHUHM CTPOCHUS BEIIECTBA M JJIEKTPOAMHAMHUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPAMOJIMHEUHOE
JBUKEHUE, CBOOOTHOE MaIeHNE TEN, TBUKEHHE 110 OKPYKHOCTH, HHEPIIKSA, B3auMoaeicTeue tei, nuddysus, OpoyHOBCKOE
JIBUKEHUE, CTPOCHUE JKUIKOCTEH W TBEPABIX TEJ, M3MEHEHHE 00BhEMa Tel MPH HArpeBaHWM (OXJIAKIEHUH), TEIUIOBOE
pPaBHOBECHUE, HCHAPEHUE, KOHJCHCALHMs, IUIABICHUE, KPUCTAUIM3ALUS, KUIIEHWE, BJIAXHOCTh BO3JYyXd, IOBBIIICHUE
JABJICHUS Ta3a IPU €r0 HArpeBAHUU B 3aKPBITOM COCYJIE, CBS3b MEXKAY NapaMeTpaMy COCTOSIHHS ra3a B M3O0IpOoleccax,
ANEKTpHU3aLus TeJl, B3AUMOJCHUCTBUE 3aPSA/I0B;

OMUCHIBATh MEXAHUUYECKOE [BMXKEHHUE, HCIHOJIb3Yysl (U3UYECKHE BEIMYHMHBI: KOOpJIMHATA, IyTh, IEpEeMELICHUE,
CKOpPOCTbh, YCKOPEHHUE, Macca Tella, CUJIa, UMITYJIbC TeJla, KHHETUYECKasi SHEPTHsl, MOTCHIIMAJIbHAS SHEPTUS, MEXaHUYECKAS



paboTa, MEexaHUYeCKasi MOIIHOCTh; MIPU OMUCAHUM MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICT UCIOIb3YEMbIX BEIUYUH,
ux 00O3Ha4YeHUs M EIUHUIIBI, HAaXOAUTh (POPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (U3UYECKYIO BEIWYMHY C JAPYTUMU
BEJIMUYNHAMM;

OMUCHIBATh U3YUYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TETUJIOBBIC SIBIICHUS, UCTIONB3Ys (DU3NUECKUE BEIMYUHBI: JABJICHUE
raza, TeMIeparypa, Cpe/iHsasl KHHETUUECKasl SHEPTUsl XaOTUUYECKOTO JABWKEHUS MOJEKYJ, CPEAHEKBAIPATUYHASL CKOPOCTh
MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEPrusi, padora rasza, Kod(PQUIMEHT MOJE3HOr0 JEHCTBUS TETJIOBOTO
JBUTATENIS; MPU ONMUCAHUM TMPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HUCIIOJIb3YEMBIX BEJIWYUH, UX OOO3HAUCHUS U
€IUHUIIBI, HAXOUTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (U3UUECKYIO BETUUMHY C IPYTUMU BEJIMUHMHAM;

ONUCHIBATh M3YUYCHHBIC AJIEKTPUUYECKUE CBOMCTBA BEIECTBA M DJICKTPUUYECKUE SIBJICHUS (IIPOLIECCHI), HUCHOJIB3YS
bu3uYecKue BETUYMHBI: AJICKTPUUYCCKUN 3apsiji, DJICKTPUUECKOE TI0JIe, HANPSKEHHOCTh IOJs, TMOTEHIHMAN, Pa3HOCTh
MOTEHITUATIOB; TIPU ONMUCAHUHU MPABUILHO TPAKTOBATh (U3WYECKHN CMBICI UCIOIL3YEMbIX BEJIMUWH, UX 00O3HAYEHUS U
€MHUIIBI; YKa3bIBaTh (DOPMYITBI, CBSA3BIBAIOIINE JTAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BETUINHAMU,

aHAJTM3UPOBATh (PU3UUYECKUE TIPOIIECCHI U SBJICHUS, UCTIOIB3Ys (PU3MUSCKUE 3aKOHBI M IPUHITUIIBI: 3aKOH BCEMHPHOT'O
tarorenusi, [, Il u III 3akonbl HbrOTOHA, 3aKOH COXpAaHEHHST MEXAHWYECKOW SHEPTHUM, 3aKOH COXPAHCHUS HMIIYJIbCA,
OPUHILMI CYNEPNO3ULIMU CHWJI, TPUHIIMI PABHONPABUS MHEPUUAIBHBIX CHUCTEM OTCUETA, MOJEKYJISAPHO-KMHETUYECKYIO
TEOPHUIO CTPOCHUSI BEIIECTBA, Ia30BbI€ 3aKOHBI, CBSI3b CPEAHEN KMHETUUECKON PHEPTHUU TETJIOBOTO JBMIKEHHUS MOJIEKYJ C
a0COJIFOTHOM TEeMITepaTypo, MepBhIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHCHHS 3JISKTPHYECKOTO 3apsa, 3akoH KyroHa,
Py 3TOM pa3IMyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPAKCHHE M YCIOBUs (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NMPUHIIMIIBLI ACHCTBHSA MAIIWH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3lIMdaTh YCIOBHS HX
0e3011acHOI0 MCIIOJIH30BAaHMS B IIOBCEIHEBHOM JKH3HHU;

BBITIOJTHATH SKCIIEPUMEHTHI 10 HCCICIOBAHMIO (PU3NUECKUX SBICHHM M IPOICCCOB C HMCIOJB30BAHHEM MPSMBIX U
KOCBCHHBIX M3MEPCHHH, TP 3TOM (DOPMYIUpOBaTh MpOOJIeMy/3aauy U THIIOTE3y Y4EOHOro SKCIEPUMEHTa, cOOHMpaTh
YCTAHOBKY M3 MPEJIOAKEHHOTO 000pY/I0BaHUS, MPOBOJIUTH OMBIT U (HOPMYIHUPOBATH BHIBOJIbI,

OCYIIIECTBIIATH NMPSIMbIE U KOCBEHHBIC M3MEPEHHS (DM3UUECKUX BEIIMYHMH, TPU 3TOM BBIOMpATh ONTHMAIBHBIN CIIOCOO
W3MEPEHHUS U UCIIOJIb30BaTh U3BECTHBIC METO/IbI OLICHKHU MOTPEIIHOCTEN U3MEPEHU;



MCCIIEIOBATh 3aBHCUMOCTH MEXAY (PU3UUECKUMH BEIMYMHAMHU C HCIOJIB30BAHUEM MPSMBIX MU3MEPEHUH, MPU STOM
KOHCTPYHPOBaTh YCTAHOBKY, PUKCHUPOBATH PE3yIbTATHl OJYyUYEHHOW 3aBUCUMOCTH (PU3NUIECKUX BEJTMYHH B BHJIE TAOIUI] U
rpaduKoB, AeNaTh BBIBOABI IO PE3yIbTaTaM MCCIIEIOBAHNUS;

coOoaTh MpaBuia O€30MAaCHOr0 TpyAa MpU MPOBEACHUM HCCIEAOBAHUM B paMKax Y4eOHOIro 3KCIEPUMEHTA,
y4eOHO-UCCIIEIOBATEIbCKOM M TMPOEKTHOW JESITeTbHOCTH C  HCIOJb30BAHHEM W3MEPHUTEIBHBIX YCTPOHCTB U
1abopaTOpHOro 00OPYAOBAHMUS;

pemaTts pacdéTHRIC 3a1a4u C SIBHO 3aJaHHOW (PU3MUECKON MOJENbI0, UCTIONB3Ys (PU3MUECKHUE 3aKOHBI W MPHUHIIMIIEI,
Ha OCHOBE aHAJIM3a YCJOBHS 3a7a4d BBHIOMpATh (DU3MUECKYIO MOJEINb, BBIICTATh (DU3MUECKHUE BETUYMHBI U (HOPMYIIHI,
HEOOXOAMMBIE ISl € pelICHHs, TMPOBOAHWTH PACUYEThl M OIICHWBATHh PEATbHOCTH TOJYYEHHOTO 3HAa4YeHHs (DU3MYECKON
BEJIMYUHBI

pelaTh KaueCTBEHHBIC 33/1a4M: BBHICTPAWBATh JIOTUYECKH HEMPOTHBOPEUYHMBYIO IIETIOUKY PACCYKICHUH C OMOpOi Ha
U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHHUS;

UCIIONIb30BaTh TMPH peHIeHWH Y4eOHBIX 3a/Jad COBPEMEHHbIE HH(OPMAIMOHHBIE TEXHOJOTHUU [UJIs TIOMCKa,
CTPYKTYPUPOBAHHUS, UHTEPIPETALMN U MpEICTaBlIeHUss Y4eOHONH U HAy4YHO-MOMYJISApHON MHGOpMAIMH, TMOTYyYEHHON M3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIy4aeMyto HH(OPMAIIHUIO;

MPUBOJIUTh TPHUMEPHI BKJIalla POCCUHUCKUX M 3apyOeKHBIX YUYEHBIX-(QPU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE
IIPOIIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUIA;

MCIIOJIb30BaTh TEOPETHUYECKHE 3HAHHS MO (PU3MKE B TMOBCEIHEBHOW KM3HU MJis OOecredeHus O0e30MacHOCTH TpH
oOpaieHu ¢ MNpuUOOpaMH U TEXHUYECKUMHU YCTPOHCTBAMH, [UJIsi COXPAHEHHUS 30pOBbS M COOJIIOJIEHUS HOPM
HKOJIOTHYECKOTO MOBEACHUSI B OKPY KaIOLIeH cpejie;

paboTaTh B IpyIIe C BBITOJHEHUEM Pa3IUYHBIX COLUAIBHBIX POJIEH, MIaHUPOBATh pabOTy TPYIIIbI, palliOHAIBHO
pacnpenensiTh 00sS3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTh B HECTAHIAPTHBIX CUTYAlUsAX, aJeKBaTHO OIEHUBATh BKJAj]
Ka)XJ0T'0 U3 YUaCTHUKOB TPYIIIHI B PEIICHUE pacCMaTpUBaeMON MPOOIIEMBI.

K xonny oOyuenus B 11 Kkjacce mnpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh
c(hOpMUPOBAHHOCTh Y O0YyYaIOIINXCS YMEHUIA:



JEMOHCTPUPOBATh HA TIPUMEpaxX pPojib U MeCTO (pU3MKU B (OPMUPOBAHUN COBPEMEHHOW HAyYHOU KapTHUHBI MUpA, B
Pa3sBUTUU COBPEMEHHOM TEXHUKM W TEXHOJIOTHM, B IPAKTUYECKOU AEATEIBHOCTU JIOJAEH, LEIOCTHOCTh U €IUHCTBO
(u3nuecKol KapTUHBI MUDA;

YYUTBIBATh TPAHUIIBI TPUMEHEHHS U3yUYEHHBIX (DU3MUECKUX MOJIENICH: TOUCUHBINA AIICKTPUUICCKUI 3apsii, Jyd CBETa,
TOYEYHBII HCTOUYHUK CBETA, SiJICPHAs MOJIEbh aTOMa, HyKJIIOHHAs! MOJIEJIb aTOMHOTO SiApa MPH PelIeHud GU3NIECKUX 3a]1ad;

pacmo3HaBaTh (YU3MUECKHE SIBICHUS (IIPOLIECCHI) U OOBACHATH X HA OCHOBE 3aKOHOB DJICKTPOAMHAMHUKHN M KBAHTOBOM
GU3MKH: AIEKTpUYEecKass MPOBOJIUMOCTbD, TEIUIOBOE, CBETOBOE, XMMUUYECKOE, MATHUTHOE JICWCTBUS TOKA, B3aMMOJICHCTBHE
MarHWTOB, JJCKTPOMArHUTHAs WHAYKIHSA, JEHCTBHE MAarHUTHOTO TOJS HA MPOBOJHUK C TOKOM W JBIDKYIIHUKCS 3aps,
DJIGKTPOMArHUTHBIE KOJEOaHWs W BOJHBI, MNPSIMOJIUMHEHHOE pACIpPOCTPAaHCHHE CBETAa, OTPAXKEHHUE, NPEJIOMIICHHE,
uHTepdepeHnns, AUGpakuus U TOJApU3alUs CBeTa, AuWcHepcus cBera, (orosnektpuueckuit 3pdext (dhotodrddexr),
CBETOBOE [IaBJICHWE, BO3HHUKHOBCHHE JIMHEWYATOrO0 CIEKTpa aToMa BOJOpPOJA, CCTeCTBEHHAss M WCKYCCTBEHHAs
pPaInOaKTUBHOCTB;

ONMCHIBATh HW3YYEHHBIE CBOMCTBAa BemiecTBa (IEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE, OSJICKTPUUECKYIO
IPOBOAMMOCTD PA3JIMYHBIX CpPeA) M DJICKTPOMArHUTHBIC SIBICHHS (IIPOLIECCHI), HCIONB3Ys (U3NUYECKUE BEJIUYHHBIL:
AIIEKTPUYECKHUH 3apsll, CHJIa TOKA, HIEKTPHUECKOE HANpPsDKEHUE, IIEKTPUYECKOE CONMPOTHUBIICHHE, PA3HOCTh MOTEHIINAIIOB,
AIIEKTPOJABIDKYIIAs CHiIa, paboTa TOKa, WHAYKIUS MarHUTHOTO TOJs, cwia Awmmepa, cwia JlopeHna, MHIYKTHBHOCTD
KaTYIIKH, SHEPT U JIEKTPHUECKOT0 U MATHUTHOTO TIOJIeH, IIEPHO U YacTOTa KoJIeOaHUH B KoJaeOaTeTbHOM KOHTYPE, 3apsl
M CHJla TOKa B MpOIlECCe FApMOHUYECKHUX AIIEKTPOMArHUTHBIX KoyieOaHWi, (POKYCHOE pacCTOSIHME W ONTHYECKas Cuia
JIMH3BL, IPU OMUCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKUM CMBICI UCIIOJIb3YEMBIX BEJIUUMH, UX 0003HAUYEHUS U €UHUIIBI,
yKa3bIBaTh (JOPMYJIbL, CBA3BIBAIONINE JAHHYIO (U3NYECKYIO BEIMYUHY C APYTUMHU BEIIMYUHAMY;

ONKCHIBAaTh W3Y4YCHHBbIC KBAHTOBBIC SIBICHUS M TMPOLECCHI, HCHOJB3YS (U3UUECKUE BEIMUUHBI: CKOPOCTH
AIIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YacTOTa CBETA, SHEPTUs M UMITYJIbC (POTOHA, MEpPHO] MoJypachaga, SHEPTus
CBSI3M ATOMHBIX fAJ€p, MPU ONUCAHUHM TMPABUIBHO TPAKTOBATH (DU3MYECKUHA CMBICI HUCHOJB3YEMBIX BEJIWYUH, HX
0003HAYEHUS U €IMHUIIBI, YKa3bIBATh (DOPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMHU BEIMUYMHAMU,
BBIUUCIISITH 3HaUeHNE (PU3NYECKON BETUIHHBI;

aHAJM3UPOBATh (PU3UYECKHE TMPOLECCH M SBICHUSA, WCHONB3Yys (M3MUECKHE 3aKOHBI M MPUHIUIBL: 3aKoH Owma,
3aKOHBI  TOCJIEAOBATEIBPHOTO M  MApaJJICIbHOTO COEAUHEHHMS TPOBOJHUKOB, 3akoH Jlxoyms—JleHna, 3akoH



ANEKTPOMArHUTHON HHIYKIMHU, 3aKOH MPSMOJUHEMHOTO pPacHpOCTPaHEHHUsS] CBETa, 3aKOHBI OTPa)KEHMSI CBETA, 3aKOHBI
MPEJIOMIICHHUSI CBETa, YpaBHeHHE OMWHIITeWHa s ¢doTodPdekTa, 3aKOH COXpPAHEHHUS SHEPrUU, 3aKOH COXPAHEHUS
MMITYJIbCA, 3aKOH COXPAaHEHUs AJIEKTPUYECKOro 3apsija, 3aKOH COXpPaHEHUS MacCOBOIO YHMCIHA, MOCTyJaThl bopa, 3akoH
PaAMOAaKTHUBHOIO pacmajia, Mpu 3TOM pasjinyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U
ycJIoBUS (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH;

OTIPENIECNIATh HANpPaBJIECHHWE BEKTOpPAa WHIAYKIIMM MArHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHJIBI AMIeEpa U CHIIBI
JlopeHua;

CTPOUTH U ONKCHIBATH U300pAKEHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBITIOJIHSITh AKCTIEPUMEHTHI 10 UCCIEIOBAHUIO (DU3WYECKUX SBJICHUM M TPOIIECCOB C MCIOJIb30BAaHUEM MPSIMBIX U
KOCBEHHBIX M3MEPEHUI: TIpU ATOM (HOPMYIHpPOBaTh MpoOJieMy/3a1auy ¥ THIOTe3y Y4eOHOTO 3KCIepUMEHTa, coOUpaTh
YCTAaHOBKY M3 MIPEAJIOKEHHOTO 000pYI0BaHMUSI, IPOBOIUTD OMBIT U ()OPMYJIUPOBATH BHIBOJIBL;

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUs (DU3NUECKUX BEJIMYUH, NP 3TOM BBIOMPATH ONTUMAJIbHBIN CIIOCO0
U3MEpEHUs U UCII0JIb30BaTh U3BECTHBIE METO/Ibl OILICHKH MOTPEITHOCTEH U3MEPEHHUI;

UCCJIEIOBAaTh 3aBUCUMOCTH  (PU3UYECKUX BEJIMYMH C UCIOJIb30BAaHUEM TMPSMBIX U3MEPEHUI: TpHU ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJbTAThl MOJYYSHHON 3aBUCUMOCTH (PU3UUYECKUX BEJIMYMH B BUIE TaOIUI] U
rpaduKoB, 1eIaTh BEIBOBI IO pe3ybTaTaM UCCIIEIOBAHMUS;

coOmoaTh mpaBuiia 0€30MaCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAHHN B paMKax Y4eOHOTrO HKCIIEPUMEHTA,
y4eOHO-UCCIEIOBATENbCKOM M TPOEKTHOW JIEATETbHOCTH C HCIOJB30BAHHEM U3MEPUTENbHBIX YCTPONCTB U
1abopaTopHOro 00OPyIOBAHUS;

penrath pacy€THBIC 33a/1auu C SBHO 3aJlaHHON (M3HUECKOW MOJEINBIO, UCTIONB3Ys (Pr3nyecKrue 3aKOHBI U MPUHITUIIBI,
Ha OCHOBE aHaJIM3a YCJIOBHS 3a/Jadd BBHIOMPATh (HU3MUECKYI0 MOJECINb, BBIICTATh (PU3NYECKUE BEIMYMHBI U (DOPMYIIHI,
HeoOXomuMble it €€ perieHusi, MPOBOJAUTh PACUYETHl M OIEHWBATH PEATHHOCTH MOJYYCHHOTO 3HAYCHUS (U3HYECKOU
BEJINYUHBI;

pelaTh Ka4YeCTBEHHbBIEC 3a/1aud: BBHICTpauMBaTh JOTMUECKHM HEMPOTUBOPEUMBYIO LIEMOUKY PACCYKICHUH C OMOpod Ha
M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS,



UCIIOJIb30BaTh MPU PELIEHUH YYEOHBIX 3a7ad4 COBPEMEHHbIE HWH(POPMALMOHHBIE TEXHOJOTMU [JIs TIOUCKa,
CTPYKTYPUPOBaHHUS, UHTEPIPETALMN U NPEICTaBICHUs Y4eOHOH M HAy4HO-MONYJApHON MHPOPMALMH, MOTYYEHHOH M3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJy4aeMyt0 HHPOpPMaLUIO;

OOBSACHATH NPUHLIMIBI IEWCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyaTh YCIOBHS UX 0€30MaCHOTO
WCIIOJIb30BaHUs B IOBCEIHEBHON KU3HU;

OPUBOJIUTH NMPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOeKHBIX YUYEHBIX-(U3MKOB B pa3BUTHE HAYyKH, B OOBSCHEHUE
IPOLIECCOB OKPY’KAOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW >KM3HU IJisi oOecredeHus 0€30MacHOCTH MpHU
oOpamieHUH ¢ TNpuOOpaMM U TEXHUYECKUMM YCTPOWCTBAMH, [JIi COXpPAHEHHUs 3J0pPOBbS W COOJIIOIEHUS HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPYKaIOLIEH Cpelie;

paboTaTh B IPYIIIE C BHIMOJHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIeH, TUIAHUPOBATh PaOOTy TPYMMbI, pallMOHATBHO
pacnpenensiaTh 00sf3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTYalLUsX, aI€KBAaTHO OLEHUBATh BKJaj
KaX/10r0 U3 yYaCTHUKOB I'PYIIIBI B pEIIEHNE PAacCMaTpUBAEMOM POOIIEMBI.

KPUTEPUU U HOPMBI OLIEHKYU 3HAHUM, YMEHU U HABBIKOB YYAIIIUXCSI

O1eHKA VCTHBIX OTBETOB VUAIIIMXCSI

OneHkKa «5» CTaBUTHCS B TOM cllydae, €CJIM yYallUHCs MOKA3hIBa€T BEPHOE MOHWMAaHHE (HU3UIECKOW CYIIHOCTH
paccMaTpUBaEMbIX SBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHH, a TaK K€ MpPaBWIbHOE OmpejeicHue (PU3NYECKUX
BEJIMYMH, UX €UHUI] U CIIOCOOOB U3MEPEHUS: MPABUIBHO BBHIMIOIHSIET YEPTEKU, CXEMbl U TpaUKHU; CTPOUT OTBET IO
COOCTBEHHOMY ILIaHY, COIIPOBOK/IAET paccKka3 COOCTBEHHBIMU MPUMEPAMU, YMEET MPUMEHSITh 3HAHUSI B HOBOM CUTyalllu



IIPY BBIITOJIHEHUY MTPAKTUYECKHUX 3aJaHUM; MOKET YCTAHOBUTH CBA3b MEK/y U3y4a€MbIM U paHEE€ U3YUEHHBIM MAaTEpHUAIIOM
0 Kypcy GU3MKH, a TAKXKE C MAaTEepUaIoOM, YCBOCHHBIM MIPU U3YUEHUH JIPYTUX NPEIMETOB.

Onenka «4» CTaBUTHCS, €CIIM OTBET YUYEHHMKA YAOBJIETBOPSET OCHOBHBIM TpeOOBaHUSIM Ha OLEHKY 5, HO AaH 0e3
MCIIOJIb30BaHUsl COOCTBEHHOTO TUIaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHHUs 3HAaHUI B HOBOM CUTyaluu, 6€3 UCIOIb30BaHUS
CBA3EH C paHee M3YUYEHHBIM MATEPHUAIOM M MaTEpPUAJIOM, YCBOCHHBIM IPU W3YYEHHMH JAp. NMPEIMETOB: €CIM y4YalllUKhCs
JOMYCTUJI OJJHY OLIMOKY WM He Oojee ABYX HEJOUETOB U MOXKET UX HCHPABUTh CAMOCTOATEIBHO WJIM C HEOONIBIION
NOMOILBIO YUUTEIIS.

Ouenka «3» CTaBUTHCS, €CIIA YYAIIUNCS MPABUIBHO TTOHUMAET (PU3NYECKYIO CYIITHOCTh PAaCCMATPUBAEMBbIX SIBIICHHM
U 3aKOHOMEPHOCTEH, HO B OTBETE HMMEIOTCS OTJACIBHBIC TPOOCIBI B YCBOCHHHM BOIPOCOB Kypca (U3HMKH, HE
NPEISITCTBYOIIKE JTAIbHEHIIIEMY YCBOSHHIO BOITPOCOB MPOTPAMMHOTO MaTepHaia: yMeeT MPUMEHSTh MOJTYYCHHBIC 3HAHUS
IPH PEIICHUH MPOCTHIX 3a7a4 C WCIIOJIb30BAHUEM T'OTOBBIX (POPMYII, HO 3aTPYIHSACTCS MPHU PEIICHUHU 3aJ1ad, TPEOYIOIIHNX
npeoOpa3zoBaHUs HEKOTOPBIX (OPMYII, TOIMYCTHII HE OoJjiee OMHOHM TpyOoil OMMOKM M IBYX HEN0uY€TOB, HE Ooyiee OTHOMN
rpyooOil U oJHOM HEerpyOou ommOku, He Oosee 2-3 HErpyOBIX OMIMOOK, OJHOW HETpyOOH OMIMOKH U TPEX HEAOUETOB;
nomycTri 4-5 HeJJOUETOB.

Ounenka «2» CTaBUTCSA, €CJIM YYAIIMICSA HE OBJIaJel OCHOBHBIMH 3HAHUSIMH W YMCHHSMU B COOTBETCTBHUH C
TpeOOBaHUSMH MPOTPAMMBI U JIOITYCTHJI OOJIBIIIE OMTUOOK U HEIOYETOB YeM HEOOXOIUMO JIJIST OIIEHKH «3).

OueHka NMCLMEHHBIX KOHTPOJLHBIX PA00T

Ouenka «5» craBuTCs 3a pabOTy, BBIIOJHEHHYIO ITOJTHOCTBIO 0€3 OmMOOK | HET0UYETOB.

Ouenka «4» cTaBHTCS 32 pabOTy, BBIITOJHEHHYIO IMOJHOCTHIO, HO TIPH HAJWYUU B HEW He Oojiee OHOM TpyOoi n
OJTHOU HerpyOoii OMMOKK 1 OJHOTO HeaouETa, He OoJiee TPEX HeTOUETOB.



Ouenka «3» CTaBUTCS, €CIM YYEHUK IMPABUIbHO BBIMOJIHWI HE MeHee 2/3 Bceil paboThl WM AOMYCTHI HE OoJee
OJIHOU Tpy0OOoii OMMOKY U.IBYX HEAOUETOB, HE Oosiee OJHOM rpyOoi omuOKU U OHOM HErpyOol omuoKu, He Oojiee Tpex
HErpyObIX OIMOOK, OJHOW HErpy0oil OmMOKM | Tpex HeAo4Y€TOB, MpuU Hanmuuuu 4 - 5 HEJOUYETOB.

OneHka «2» CTaBUTCA, €CIM YUCIO OMMOOK M HEAOYETOB MPEBBICUIO HOPMY Ul OUEHKH 3 WIA MPaBUIBHO
BBITIOJTHEHO MeHee 2/3 Bcel paboThl.

OuneHka Ja00opaTOPHBIX padoT

OuneHka «5» CTaBUTCS, €CIU Yy4alluicsl BBITIOIHSAET PabOTy B MOJHOM OOBEME C COOJIIOJICHHEM HEOOXOIUMOMN
MOCJIEIOBATEIBHOCTH TPOBEJICHUS OMBITOB M WM3MEPEHMId; CAMOCTOSITEIbHO M PAllMOHAIBHO MOHTHPYET HEOOXOAMMOE
000pyA0OBaHME; BCE OIBITHI MPOBOAUT B YCIOBUSAX U PEXUMaX, 00ECIEYNBAIONIUX MOJTyUYEHUE MPABUIBLHBIX PE3yJIbTaTOB U
BBIBOJIOB; COOJIIO/IaeT TpeOOBaHMS TpPaBMJI O€30MAaCHOCTH TpPyAa; B OTUETE MPaBUIBHO M aKKypaTHO BBITIOJNIHAET BCE
3aMucH, TaOIHIIbl, PUCYHKH, YEPTEKHU, Tpa(UKH, BEIUNCICHUS; TPABUIBLHO BBHITIOIHIET aHAIU3 MOTPEIIHOCTEH.

Ouenka «4» CTaBUTCS, €CJIM BBITOJHEHBI TPeOOBAaHMS K OIICHKE «5» , HO ObUIO JOMYIIEHO JBa - TPU HEI0YeTa, HE
OoJiee 0HOM HErpyOOil OTMOKK M OJTHOTO HEeTOUYETA.

Ounenka «3» craBUTCS, eciau paboTa BBIIOJHEHA HE IIOJHOCTBIO, HO OOBEM BBITIOJHCHHOW YacTH TaKOB,
MO3BOJISICT TMOJYYUTh TMPABUJIbHBIC pPE3YJbTAaThl W BBIBOJBI: €CJIM B XOJI€ MPOBEICHHUS OINbITA U HW3MEPEHUH ObLIH
JOMYILIEHbI OIIHOKHU.

OneHka «2» CTaBUTCS, eciu paboTa BBIOJHEHA HE TMOJHOCTBIO W OO0BEM BBHIMIOJHEHHOW YacTh pabOThHI
HE MO3BOJISIET C/ENIaTh MPaBUIIbHBIX BBIBOJOB: €CJIA OIBIThI, U3MEPEHUs, BBIYMCICHUS, HAOIIOJCHUS MPOU3BOIUIIUCH
HENPABUIIBHO.

Bo Bcex ciydasix olleHKa CHMXKAeTCsl, €CIM YYEHUK He co0JroAan TpeOoBaHus MpaBuil 0€30MaCHOCTH Ipy/a.
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IlepeyeHb OIIMOOK

I. I'pyOble ominOKu

Hesnanue ompejeneHuil OCHOBHBIX TMOHSITUM, 3aKOHOB, MPAaBWJI, IMOJOXKEHUN Teopuu, (GOpMys, OOMIECPUHATHIX
CHUMBOJIOB, 0003HaYCHUS (PUBHMUECKUX BEJTUYUH, €IUHUILY U3MEPECHUS.
HeyMmeHnue BbIIeISITE B OTBETE IJ1aBHOE.
Heymenune mnpumeHATh 3HaHUS [JJi1 pEIICHHWS 3aJad U OOBACHEHUS (PU3MYECKUX SIBJICHUH; HENPaBUILHO
chopMyJIMpOBaHHBIE BOMPOCHI, 3aJlaHKsI WM HEBEPHBbIE OOBSICHEHUS XOJa WX pPCIICHHS, HE3HAHHWE TMPUEMOB
pelieHus 3aj1ad, aHaJOTUYHBIX paHee PEIICHHBIM B Kjacce; OMMOKH, MOKa3bIBAIONINE HEMPABUIBHOE MOHUMAHHE
YCJIOBHS 33/1a4d WM HETPABHIILHOE UCTOJIKOBAHUE PEITCHUS.
Heymenue untath u CTpOUTh rpaQUKU U IPUHIUITAATBHBIE CXEMBI
Heymenue nmoarotroBuTh K paboTe YCTAaHOBKY WIIM JIabopaTopHOE 00OpyAOBaHHE, MIPOBECTH OMBIT, HEOOXOIUMBIE
pacyeThl WIKM UCTIOIb30BATh MOJIYYEHHBIE TAHHBIE /I BHIBOJOB.
Heb6pexxHoe oTHOIIEHHE K J1a0OpPaTOPHOMY 00OPYIOBAHUIO U U3MEPUTEIBLHBIM MPUOOpPaAM.
Heymenue onpenenuts nokazaHusi U3MEpUTEIHLHOTO TIprOOpAa.
Hapymenue tpeboBanuii mpaBui 6€30MacHOr0 TPy/ia MPHU BHIMOTHEHUN IKCIIEPUMEHTA.

I1. HerpyOnle omunoku

Herounoctn ¢GopMyIupoBOK, OINpeaeiIcHU, 3aKOHOB, TCOPHM, BBI3BAHHBIX HEIMOJHOTOM OTBETa OCHOBHBIX
NPU3HAKOB ompenensieMoro moHsATHs. OmmuOKu, BhI3BAHHBIE HECOONIOJCHHEM YCJIOBHI MPOBEICHUS OMbITA WIIH
U3MEPEHHUM.
OmuOKH B YCIIOBHBIX 0003HAYCHUSAX HA MPUHIUITHAIBHBIX CXeMaX, HETOYHOCTH YePTEKEH, rpad)MKoOB, CXEM.
[Tponyck niau HETOYHOE HAMCAaHUEe HAMMEHOBAHUHN ¢IUHUIT (QU3NUCCKUX BEIUUNH.
HepannonanbHbli BHIOOP X0/1a PEIICHHUS.

II1. Hexouetsl

HepannonanbHble 3an1MCH NPU BBIYUCICHUSX, HEPALIMOHAIbHBIE MPUEMbI BEIYUCICHUH, TPeoOpa30BaHUN U PEILICHUS
3a7a4.
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Apudpmernyeckue OMMOKA B BBIYMCICHHUSX, €CJIM 3TH OMIMOKH Ipy0O HE HMCKa)XalT pPEaJbHOCTh IMOJTYYEHHOTO
pe3yJbrara.

OTaenbHbIE TOTPEIIHOCTH B (HOPMYIUPOBKE BOIIPOCA UIIU OTBETA.

HebpexHoe BhINOTHEHUE 3aMHUCEH, YepTekKel, cXeM, rpaduKoB.

Opdorpaduyeckre 1 MyHKTyallMOHHBIE OIIHMOKHU.



I'pa¢ux xonTpoJis

10xacc

IlocTosAHHBIH YJ1eKTPUYeCKHUil TOK. TOKH B

https://m.edsoo.ru/ff0c8c56

Ne Tema Jlata npoBeneHus Pecypcsl
1 JladopaTopHnas padora «McciienoBanue cBsi3u padboThl 14.11
CIWJIbI C MI3MEHEHHEeM MeXaHUYeCKOH IHePrum TeJjia Ha
NpUMepe PacTsKeHHsI PE3UHOBOI0 KIyTa»
2 KonTtpoJsbHas padora no reme «Kunemaruka. bubnuoreka [IOK
16.11
JAuHamMuka. 3aKOHbI COXPAaHEHHUs B MEXaHHKE) https://m.edsoo.ru/ff0c4b74
3 JlabopaTtopHnas paborta «lccnenoBanue 3aBUCUMOCTH 14.12
MEXTy ITapaMeTpaMu COCTOSTHHS Pa3pe’KEHHOTO Ta3a
4 KonTtponbHas padoTa o teme «MomnekymsipHas pu3uka. 30.01 bu6mmoreka [IOK
OCHOBBI TEPMOIUHAMUKHU https://m.edsoo.ru/ff0c6a50
5 JlaGopaTtopHnast padota "M3mepeHue 37eKTpoEMKOCTH 19.03
KoHAeHcaTopa'
6 . JJaboparopHnas pabora «/3y4eHre cMenaHHOTo 04.04 bu6mmoreka [JOK
COEVMHEHUS PEZUCTOPOB) https://m.edsoo.ru/ff0c7410
7 JlaGopaTtopnas padora «M3mepenne IJIC ncrounnka Toka u | 11.04 bu6mmoreka [JOK
€ro BHYTPEHHETO CONPOTUBIICHUSIY https://m.edsoo.ru/ffOc7ae0
ol KonTpoabHasi padoTa mo reme «JIeKTPOCTATHKA. 21.05 bub6anoreka IHHOK
9




I'pa¢ux xontpoJis

11kaacc

Ne | Tema Jara mpoBenenus | Pecypcbl

1 Jlaboparopuas padota «M3yuenue | 12.09 bubnuoreka [JOK
MAarHUTHOTO II0JI KaTYIIKHU C https://m.edsoo.ru/ff0c98fe
TOKOM

2 JlaGopaTopHas pabora 14.09 Bubmmorexa ITOK
«UcciaenoBanue nelcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

3 JlaGopaTopHas pabora 26.09 Bubmorexa ITOK
«HccnenoBanme sIBICHAS https://m.edsoo.ru/ff0c9ac0
AJIEKTPOMATrHUTHON WHIYKITHIY

4 KonTtponpHas padoTa o Teme 10.10 bu6moreka [IOK
«MarauTHoe moJe. https://m.edsoo.ru/ff0cadS8
DneKTpoMarHuTHasT WHIYKITHS

5 KonTtponbnas padota «Konebanus | 05.12 bu6mmoreka [IOK
W BOJTHBD» https://m.edsoo.ru/ffOcc6f8

6 JlaGopaTtopHnas pabota 19.12 bu6mmoreka [IOK
«M3mepenue nokaszarens https://m.edsoo.ru/ff0cd67a
MPETOMIIEHUS CTEKIIa»

7 JlaGopaTtopHnas pabota 26.12
«HccaenoBanue CBOMCTB
M300paKeHUH B JIMH3AX)

8 JlaGopaTtopHnas pabota 28.12
«Habmronenne mucnepcuu cBeTay

0 KontponbHas padoTa «OnrTuka. 30.01 bu6mmoreka [IOK
OcHOBBI cienUaNbHOU TEOPUHU https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBHOCTH)

10 | KonTtpoawsHas paborta «nementor | 23 .04

ACTPOHOMHUU U aCTPOPHUIUKU»




TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbl padoThI
pecypchl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3MKa 1 METOJIbl HAYYHOTO TIO3HAHUS 2 bubmorexa OK
' AR HEYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuematitia . https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 A ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 hitps//m.cdsoo.ru/TEA 1672
Hroro no pasneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMO/MHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pasaeny 24
Paznen 4. DJIEKTPOJAUHAMUKA
bubmmoreka [{OK
4.1 1
IMEKTpOCTATIRA 0 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 351eKTpUYECKHil TOK. TokH B 1 bubnuorexa [JOK
' pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOe Bpemsi 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTHoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuoreka [JOK
' AHIYKIHAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
51 MexaHn4ecKue U JIEKTPOMArHUTHBIE 9 1 bubnuoreka [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97c
29 MexaHW4eCKHEe U 3JIEKTPOMArHUTHbBIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frrmea https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

31 OcCHOBBI crieManbHON TEOPUHU 4 | bubnunoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
4.1 DNeMEeHThl KBAaHTOBOW ONTUKU 6 hitps://m.edsoo.ru/Ti41c97c
4.2 Crpoenue aToMa 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SAPO

bubmmoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 brbmmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznean 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 Efg?;;fg;ggiﬂ“cgk
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne ara undposbie

Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero u3ydyeHnusi | oOpa3oBaTesibHbIE

padoThl padoTsbI
pecypchl

®du3nKa — Hayka O MPUPO/IE.

1 Hayunsie MGTZK bl HO?I,)H:)HI/ISI 1 05.09 bubmorexa HOK

yi a ' https://m.edsoo.ru/ff0c32¢e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

) (hopMHUpPOBaHUH COBPEMEHHOM | 07.09 bubnuoreka [IOK
HAYYHOU KapTHHLI MUpA, B ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JAESATEIbHOCTHU JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO | 12.09 bubnuoreka [JOK
nBrokeHusd. [lepemenienue, CKOpoCTh, ' https://m.edsoo.ru/ff0c3508
YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHEITHOE | 14.09 bubnuoreka [JOK
JIBUKEHUE ' https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE IPsIMOJIMHEWHOE | 18.09 bubnnoreka [JOK
JIBUKEHUE ' https://m.edsoo.ru/ff0c372e

6 CBoOoiHOE MageHue. Y CKopeHue | 21.09 bubnunoreka [JOK
CcBOOOIHOTO MaIcHUS ' https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe 1BUXKEHUE.

7 JIBM>KeHrEe MaTepuaibHOW TOYKH T10 1 26.09 bubmorexa HOK

p ' https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHiun oTHOCUTENBHOCTH | anmumnes. 1 28.09 bubnmoreka [JOK




NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepsbiii 3ak0oH HbroToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bubmmoreka [{OK

9 CYIIEPIIO3UIUHU CHIL. BTOpOI/IUSaKOH 03.10 hitps-//m.edsoo.ru/f0c3bes
HproTona anst MatepuanbHOM TOUKU

10 Tpernii 3akoH HeroToHa AJist 05.10 bubmmoreka [{OK
MaTepUaJIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TskecTu. [lepBas kocMudeckas 10.10 brbmmorexa [TOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

2 Cuna ynpyroctu. 3akoH ['yka. Bec 13,10 bubmuorexa [JOK
TEIa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagduiment Tpenus.

13 Cuna CEHpOTI/IBJ'IeI-?I/Iq:I npu ,I[BI/IE(GHI/II/I 17.10 bubmorexa OK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUAKOCTH UJIM ra3e
[ToctynarenbHOE M BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. 19.10 bu6mmoreka [JOK
MowmenT cuibl. Ilnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJIOTO TeJla
Nmnynbc MmaTepralibHOM TOUKH,

15 CHUCTEMBbI MaT€pUAIIbHBIX TOUECK. 2410 bubnuoreka [JOK
WMiynbec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTUBHOE IBH>KEHHE
PaboTa 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MaTepuajlbHON 26.10 bu6nuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOI SHEPrUu

17 [TorenumaneHas 3HEPTHUSL. 07.11 bu6nmoreka [JOK




[ToTenumanpHast SHEPTHS YIIPYTO
nepopMHUPOBAHHON IPYKUHBI.
[loTrenumansHas SHEPTHA Tesa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTenumansHbIe U HEMOTEHIIMATIBHBIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C ©3MEHEHHEM
MEXaHMYECKOW SHEPTHH CHCTEMBI Tell.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTHUU

09.11

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pa6ora
«HceaenoBanue CBSI3U padoThI CHIIBI
¢ MI3MeHEeHHEM MeXaHHYeCKOoM
JHEPruM Tejia HA MpuMepe
pacTsizkeHUsl Pe3HHOBOTIO SKI'YyTa»

14.11

20

KonTpoabHasi padora mo treme
«Kunematruka. JlunamMuka. 3aKoHbI
COXpaHEHUS B MEXaHUKe»

16.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKCHHUST MOJICKYJISIPHO-
KUHETHYECKOH Teopun. bpoyHOBCKOE
nsuxenue. duddysus

21.11

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEISCTBA.
Mojenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEN

23.11

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosHHas ABOI‘aI[pO

28.11

24

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp

30.11




Lenbcus

Wneanpusiii raz 8 MKT. OcHOoBHOE

bubmmoreka [{OK

25 ypaBaenne MKT 0512 https://m.edsoo.ru/ff0c4fde
AOcoJroTHasl TeMIlepaTypa Kak Mepa

26 CpeaHEeN KUHETUYECKOM SHEPruun 07.12 bubnuorexa [JOK
JBUKECHHSI MOJIEKYII. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI 12.12
JlabopaTtopHnast pabota

)3 «MccnenoBanue 3aBUCUMOCTH MEXKTY 14.12
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€alIbHOM ra3e u ux 19.12 bu6mmoreka [IOK
rpaduvecKkoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOAMHAMHUYECKON CUCTEMBI U

30 crrocoOn1 e n3meHenus. Koanyectso 2112 bubnuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrysi 0OJTHOATOMHOIO HJI€aJIbHOTO
rasa

bubnuoreka [JOK
31 Bunel Tennonepenaum 26.12 https://m.edsoo.ru/ff0c5c36
VY nenbHas TENIOEMKOCTh BELIECTBA.
bu6mmoreka [JOK
32 KonunuecTBo TennoTel npu 28.12
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanadaTHBIN Mpoiecc

13 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO 09.01 bu6nuoreka [IOK
IIPUMEHEHNE K U30IIpOoLIECCaM https://m.edsoo.ru/ffOc5efc

34 HeobpaTumocTs po1ieccoB B 11.01 bu6nmoreka [JOK




npupone. Bropoit 3akoH
TCPMOJUHAMHUKHN

https://m.edsoo.ru/ff0c6230

[Tpunun nevicteus u KII/ TermoBoi

bubmmorexa [{OK

35 16.01
MaAaIllUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT 18.01
DKOJIOTHYECKHUE IIPOOIEMBI
37 P 23.01
TETUIOPHEPT € TUKH
18 O6o0matomuii ypok «MoJtekynsipHast 25 01 bubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKH ' https://m.edsoo.ru/ff0c6938
KonTponbHas pabora no teme Bu6 LIOK
nOINOTEKA
39 Moue a 3uka. OcHo 30.01
«Mosexynapras dusnk HOBBI https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI
40 [TapooOpazoBanre U KOHICHCAIIHSL. 01.02 bubnuoreka [IOK
Hcnapenvie u KUIcHHE ' https://m.edsoo.ru/ff0c63b6
AOcoiroTHast 1 OTHOCHUTEIbHAS Eu6 1OK
HOIHOTEKA
41 BJIQYKHOCTE BO3ayxa. HacheImeHHbIi 06.02
X m https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucrammyeckue u
4 aMmopdHbIe Tea. AHU30TPOITHS 08.02 bubnnoreka [JOK
CBOMCTB KpuCTaLIOB. Kuakue ' https://m.edsoo.ru/ff0c65f0
kpucTtauibl. COBpEMEHHbIE MaTEPHAIbI
[InaBneHne U KpUCTAIU3AIHA.
43 VY nenbHas TeIU10TAa JIaBICHUS 13.02 Bubmiorexa OK
A ) ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44 VYpaBHEHUE TEIIOBOro OajaHca 15.02
p https://m.edsoo.ru/ff0c6820
OJexTpu3anusd Tel. DIeKTPUIECKUN
45 pusan P 20.02 bubmuoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc




3aps0B

[IpoBOHUKH, TUATEKTPUKU U

bubmmorexa [{OK

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS 22.02
yip A P https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsijia
B3aumoneiicTBue 3apsiioB. 3akoH
47 Kynona. TodeyHEIN dIIEKTPUYESCKUI 27.02 bubmaorexa [IOK
Y ' p ' https://m.edsoo.ru/ffO0c6ced
3apsin
Hanpssk€HHOCTB JIEKTPUYECKOTO
43 nons. [IpuHnmn cyneprnosunun 29 02 bubnuoreka [IOK
ANEKTpUYECKuX nosen. Jinnun ' https://m.edsoo.ru/ff0c6df2
HaANPSKEHHOCTH
PaboTa cun aieKTpoCcTaTHIecKOro
49 noiis. ITorenman. Pa3HocTtn 05.03 bubmmorexa IOK
' . ' hitps:/m.edsoo.ru/ff0c6£00
HOTEHIINAJIOB
[IpoBOAHUKH U TUATEKTPUKU B
50 3JIEKTPOCTATHYECKOM II0JIE 07.03 bubmorexa LOK
p ' ' htps://m. edsoo.ru/ff0c7018
Jusnexkrpudeckas NpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoéMkocTh. Konnencaro 12.03
p A p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHEHCATOPAa. DHEPrus 3apsHKEHHOT0 14.03 Bubmiorexa OK
A pa. p p ' https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOopa
JlaGoparopuas padora "M3MmepeHue
53 PaTOPHa b pet 19.03
ANEKTPOEMKOCTH KOHAEHCATOpa
[IpuHIMUIT NENCTBUSA U IPUMEHEHNE
KOHJEHCATOPOB, KOITUPOBAILHOT'O
54 a p p 21.03

ammapara, CTpyHHOIro IpuHTepa.
DnexTpocTaTHUecKas 3allluTa.




3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna Toka. Hampsoxenue.
Conporusnenue. 3akon Oma Jist
yuacTka nenu. KontpossHas pabota
1o Teme: "DHeprus 3apsKeHHOTO
KoHJieHcaTopa". "DIeKTPOEMKOCTh
KOHJIeHcaTopa'.

02.04

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COeTNHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHune cMEIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

04.04

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlenua

09.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«M3mepenue DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUSD)

11.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs TPOBOAUMOCTD TBEPABIX
METaJJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJJIOB OT
TemiiepaTypbl. CBEpXIpPOBOIMMOCTh

16.04

60

ONEKTpUUYECKUI TOK B BaKyyMe.
CBoJicTBa AIIEKTPOHHBIX ITyYKOB

18.04

61

HOJ’IyrIpOBO,Z[HI/IKI/I, HUX COOCTBEHHAs U
npuMeCcHas IMpoOBOJAUMOCTD. CBoiicTBa

23.04

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae




p—n-nepexoxa. [lomynpoBogHUKOBEIE
puOOpHI
DNEeKTPUYECKUN TOK B pacTBOpax u

& pacIuiaBax 3JeKTPOJIMTOB. | 2504 bubnuorexa [JOK
DNEKTPOIUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNEeKTPUYECKUN TOK B raszax.

63 CaMocCTOATENbHBIN 1 | 02.05 bubnuoreka [JOK
HECAMOCTOSITENbHBIN pa3psia. MoJIHHUS. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U X ITPAKTUYECKOE 1 07.05 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

65 O6o0maromuii ypok | 14.05 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbnas pabora no teme

66 «Onekrpocraruka. [locTossHHBIN | 16.05 bubnuoreka [JOK
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX CpPelax»

67 PesepHblil ypok. KonTpoiabHas | 2105 bubnunoreka [JOK
pabota no Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O0oOmaromuii ypok | 23,05 bubnuorexa [IOK
no temam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
[
Jlj;-n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie i[:;:eﬂl/lﬂ :)I;I:al:())l';l;feﬂbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI U X

| B3auMo/jieiicTBe. MarauTHoe 1oJie. | 05.09 bubmmoreka [{OK
Bexrop marHuTHON MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW WHIYKIIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

) TokoM. OmbIT Dpcrena. 1 07.09 bu6moreka [IOK
B3anmonericTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabota «3y4yeHue | 1 12.09 bubnuoreka [IOK
MarHUTHOTO NOJIS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHUTHOTO TOJISI HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTopHnas pabota | | 14.09 bubnuorexa [JOK
«MccnenoBanue neUCTBUS https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO IOJIS HA

5 JBUKYILYIOCS 3apsSKEHHYIO YacTHILY. | 18.09 bubnuoreka [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekrpoMarHuTHas UHAYKIUs. [lotok

6 BEKTOpa MarHuTHOU nuaykuuu. J/C 1 21.09

HWHIAYKIHUU. 3aKkoH QJICKTpOMaAr HUTHOM




nHaykuuu Papanes

JlaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHHTHOﬁ HHIAYKOHUN

26.09

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTUBHOCTS. SIBIEHUE
camonHaykuuu. DJ1C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TIOJIS KaTYIIKU €
TOKOM. DJIEKTPOMAarHuTHOE T0JjIe

28.09

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckune ycTpoicTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IEKTPOMArHUTHI, JIEKTPOBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

03.10

10

O6o0maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

05.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas padoTa o teme
«MarauTHoO€ I0JI€E.
DneKTpOMarHuTHasT UHIYKITUS

10.10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBOOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KosnebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpanienue sHepruu

12.10

bubmuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MacChl Tpy3a»

17.10

14

Konebarenbublit koHTYp. CBOOOIHBIE

19.10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820




OJICKTPOMArHUTHBIC KoJIeOaHUS B
nacaJbHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNYCCKUMHU U
OJICKTPOMAriMTHBIMHA KoJIeOaHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHCPIrur B UACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

24.10

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHI)Ie
KoJIeOaHus

26.10

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepeMeHHbINA TOK. MOITHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JefcTByIolIee 3HAaUeHHE CUIIBI TOKA U
HaIpsHKEHUS

07.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

09.11

19

YCTpOoHCTBO U MPAKTHUECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa MepeMeHHOro TOKa, IMHUN
3NeKTporepeaad

14.11

bubmuoreka [JOK
https://m.edsoo.ru/ffO0cc324

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnonpzoBanus
JIEKTPOIHEPTHH B TOBCEAHEBHOM
KU3ZHU

16.11




Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 21.11
pacrpocTpaHeHus U JUINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunsie U TPOI0JIBHBIEC BOTHBI
” 3ByK. CkOpoOCTh 3ByKa. [ pOMKOCTh 311 bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TemOp 3Byka ' https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX Eu6 1OK
nbnmorexa
23 cBolcTBa U ckopocTs. [Ikana 28.11
P https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIUTIB paTHOCBS3U U
24 TeneBueHus. Pa3Butue cpencts 30.11
cBs3U. Pagnosiokamus
)5 KonTtponsHas padota «Konebanus u 05.12 bubnuoreka [IOK
BOJIHBD» ' https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHUE
26 CBeTa B OJTHOPOJIHOM cperie 07.12 Bubnmorexa [IOK
AAHOPOHOM CPEAC. ' https://m. edsoo.ru/ff0cd350
ToueuHslil HICTOYHUK cBeTa. JIyd cBera
OTtpaxxeHue cBeta. 3aKOHbI OTPAXKEHUS
. bu6mmoreka [JOK
27 ceera. [locTpoeHnue n3o0OpakeHuit B 12.12
https://m.edsoo.ru/ffOcd4e0
IIJIOCKOM 3€pKalie
[Ipenomiienue cera. [lonHoe
)3 BHYTpeHHee oTpaxeHnue. [IpenenbHblil 14.12 bubnnoreka [JOK
YI'0JI IIOJIHOI'O BHYTPEHHETO ' https://m.edsoo.ru/ffOcd7{6
OTpPAKEHUS
29 JlaGopatopHas pabota «/3mepenue 19.12 bubnuoreka [IOK
IOKa3aTells IPEeIOMIIEHUS CTEKIIa ' https://m.edsoo.ru/ffO0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B 2112 bubnuorexa [IOK

nuH3e. Dopmyna TOHKOH JIMH3BL.

https://m.edsoo.ru/ffOcddl e




VYBeauueHue JIUH3EI

JlaboparopHas paboTa

31 «MccnemoBanue CBOMCTB 26.12
M300paXKeHUH B JIMH3AX)

Hucnepcus cBera. CoXHBIA COCTaB
6enoro ceerta. LIet. JJaboparopHas

32 1 Patop 28.12
pabora «Habnronenue aucrepcuu
CBETa»

3 Wnrepdepenmus creta. dudpaxums 09.01 bubnuoreka [IOK
ceerta. [ludpakunonnas pemerka ' https://m.edsoo.ru/ffOced22
[TorepedHOCTh CBETOBBIX BOJIH. bubnuoreka [JOK

34 11.01
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e

35 Onrtruueckue mpuOOphI U YCTPOUCTBA U 16.01
yCIIOBHS WX 0€30MMacCHOTO MPUMEHEHUS '

['panuIBI MPUMEHUMOCTH

36 KJIacCM4YeCKO MexaHuku. [locTynarsl 18.01 bubnuoteka [JOK
CIIeIMaIbHON TEOPUH ' https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENHHOCTHh OJTHOBPEMEHHOCTH.

37 3ameyIeHHe BPEMEHH U COKpaIlleHUE 23.01 bubmorexa HOK

a p pattl ' https://m.edsoo.ru/ff0cfad2
JUTHHBI
DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOM
38 qaCTII)/I bl CB}I3I>y Macfm C DHEpPrUuew u 25.01 bubmmorexa [TOK
L. P ) https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsl TOKOS
KonTtponsHas padota «OnTHKa.
39 OCHOBEI CITeIHAJIbHON TEOPHUH 30.01 Bubmiorexa OK
p ' https://m.edsoo.ru/ff0cf6£f0
OTHOCHUTEILHOCTH
40 ®otonbl. opmyna [Tnanka. Dueprus 01.02 bubnmoreka [JOK




U UMITYJbC (poTOHA

https://m.edsoo.ru/ffOcfel 6

OTKpbITHE U HCCIIE0BAHNE

bubmmoreka [{OK
41 otodddexra. OmsiTer A. T'. 06.02
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHb! hoTodd(dekra. YpaBHEHHE
42 OliHmTeiHa g gotosddexra 08.02 brmmorexa [TOK
. ' ' https://m.edsoo.ru/ff0d015¢
«Kpachas rpanuna» porospdexra
Hasnenue ceera. Onbith [1. H. Bu6 110K
HOINOTEKA
43 JleOeneBa. XMMHUYECKOE IEHICTBUE 13.02
s A hitps:/m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckne ycTpoicTBa u
IIPAKTHUECKOE IIPUMEHEHHE:
44 p P 15.02
dboTosmeMeHT, (OTOIATIHK,
CoJIHeUHas OaTapesi, CBETOIUO/]
45 Pemienne 3agau mo reme «1eMEHTHI 20.02 bubmuorexa [IOK
KBAHTOBOI OITHUKI ' https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI BuG 1OK
noIroTeKa
46 Pesepdopna no paccessHUIO 0-4aCTHIL. 22.02
pgopaa 1o p . hitps:/m.edsoo.ru/ff0d091a
[InanerapHas Mojaesb aToMa
bubmuoreka [JOK
47 IToctynartel bopa 27.02
y p https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornoiieaue OTOHOB
48 n I/I}ll'lqe exoJie aToMa C O H(()ll)"O OBHA 29.02 Bubmiorexa OK
p PeXO . a yp ' https://m.edsoo.ru/ff0d0afa
SHEPTruM Ha Ipyroil. Buael cnekTpos
BoiHoBrlIe cBoicTBa yacTuil. BoaHEBI
e bpoiina. KopmoyckynspHo-
49 ne bp PIyCKYJISIp 05.03 bu6mmoreka [JOK

BOJIHOBOM AyaJnu3M. CrnoHTaHHOE U
BBIHY>KACHHOC U3JTYyUCHUC

https://m.edsoo.ru/ff0dOca8




50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI
Pesepdopaa no onpeneneHuio coctaBa
PaIMOAKTUBHOTO M3JTY4YCHHS

07.03

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CpoiicTBa anbda-, 6era-, ramma-
n3iydeHus. BiousHue
PaJIMOAaKTUBHOCTH HA )KUBBIC
OpTraHU3MBI

12.03

52

OTKpBbITHE IPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMmma-uziydeHue

14.03

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.
SnepHbie peakuuu. SAnepHbIA peakTop.
[Tpo6meMbl, IEPCTIEKTUBHI,
9KOJIOTMYECKHE aCIEKTHI JIEPHOMN
SHEPreTHKU

19.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
perucTpayu 1eMEeHTApHBIX YACTHII.
Kpyrabiii cton «®yHaameHTanbHbIe
B3auMo/ieiicTBus. EquHCcTBO
(bu3nuecKoi KapTUHBI MUPay

21.03

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro Heda. Co3Besnus,
SIPKUE 3BE3/bI, IUIAHETBI, UX BUAUMOE
nBrokenne. CoaHeyHas cUCTEMa

02.04

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounnk sneprun CoJiHIA U 3BE3 ]

04.04

57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/1bI TJIaBHOU

09.04




MOCJIeIOBaTeIbHOCTU. BHYTpeHHEE
cTpoenue 38€31. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOKICHUU H
spomorun CoHIa U 3BE3]

58

Muneunsiii [Iyte — Hama [Manaktuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamakTtuke. ['anmaktukn. YEpHbIE NBIPHI
B sIpax rajJakTHK

11.04

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe n3nmydeHue.
MeraranakTuka

16.04

60

Hepemennsie npo0ieMbl acTpPOHOMUU

18.04

61

KonTtponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKU»

23.04

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHON B
ATUYECKOH chepax nesTeIbHOCTH
yeJioBeKa

25.04

63

O6o006maromuii ypok. Ponb 1 Mmecto
(GU3UKU ¥ aCTPOHOMUMU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

02.05

64

O6o6maromuit ypok. Posb
¢u3nveckoit Teopun B GopMHUpPOBAHUH
npeacTaBiIeHui o Guzndyeckoi
KapTHUHE MHUpa

07.05

65

Oo6o06utaromuit ypok. Mecto

14.05




(bu3nvecKoil KapTUHBI MHpa B 001IeM
PsAly COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX [IPEJCTABICHUN O IIPUPOAC

PesepBHbIl ypok. MarauTHoe 1ouie.

66 1 16.05
DneKTpOMarHuTHast HHIYKIIUS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CrelMaIbHON TEOpUHU 1 21.05
OTHOCHUTEILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.

68 DJIEMEHTHI aCTPOHOMUU U 1 23.05 bubmorera [IOK

e ' https://m.edsoo.ru/ff0d1784
acTpou3UKI
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OGPA3OBATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYEHUKA

» dusuka, 10 kinace/ Maxumes I'.5., byxosues b.b., Cotckuit H.H. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewmenue»

» Gusuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obmiectBo «M3aaTenbcTBO

«HpOCBGIIICHI/IC»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

1. ®usuka. 10 knace. YueOHuk 1151 001ieo0pa3oBaT. opraHu3aluii ¢ mpuil.Ha
AJIEKTPOH. HOcHTENe: 0a30BbIN U poduiabHbIN ypoBHU/ I'.5. Mskues, b.b.
byxosues, Corckuit H.H./ M.: IIpocBemenune, 2020.

2. Kynepmreita FO.C. ®usnka. [uddepenimpoBanHble KOHTPOJIbHBIE paOOTHI. 7 -
I1xmacc.CII6.: U3a. Jlom «CenTsa6pn», 2015.

3. ®usuka. «KKoHCTPpYKTOp» CaMOCTOSITEbHBIX U KOHTPOJBHBIX padoT. 10 — 11
KJIaCCHI: TTocoOme i yuuTeneit odmeoopasosar. yupexaeauii/ C.M.
AnpgpromeukuH, A.C. CnyxaeBckuil.- M.: IIpocsemenue, 2018.

4. Coopuuk 3amau no ¢usuke. 10-11 knaccel (k yueOnukam I'.5. MsikuieBa
u.ap.) — M.: Dk3amen, 2019.

5. Coopnuk 3ama4 no pusuke a1 10—11 kmaccel: mocodbue s yqamuxcs



o0meo0Opa3oBar. opraHu3auuii: 6a30Bbii U npodui. yposHu / H.A.
[lapdpentrena.- 5-e uza. M .: Ilpocsemenue, 2017 r.

6. ®uzuka. 3agaynuk. 10-11 ki.: [Tocobue ayig o61meobpa3oBat. yupexaeHuit /
PeimkeBuu A. I1. - M.: [Ipoda, 2019.

7. TemaTU4eCKUE CaMOCTOSATEIbHbBIE U KOHTPOJIbHBIE PaOOTHI 10 ¢pusuke.10
kiace. / O.W. I'pomresa.- M.: Dk3amen, 2017.

8. A.Il. PrimkeBuy. COopHuK 3a7a4 1o ¢pusuke. Mocksa, poda, 2017 r

9. ®poHTanpHbIe TabopaTopHbIE padOTHI Mo Pusuke B 7-11 kiaccax
oOmreoOpazoBarenbHbIX yupexaenusx: Ku. ansa yaurens / B.A. bypos, F0.1.
Huxk, b.C. 3BopsikuH u 1p.; nox pen. B.A. byposa, I'.I'. Hukudoposa. - M.:
[Ipocsemenue: Yueob, nut., 2015

10. Kogudukatop 31€eMEeHTOB coJiep KaHus U TpeOOBaHUM K YPOBHIO MOJATOTOBKH
BBIITYCKHHKOB 00I11c00pa30BaTeIbHBIX YUPESXKACHUHN 111 ipoBeaeHus B 2024 rony
€JIMHOTr0 TocyaapcTBeHHoro sk3ameHa no ®1U3NKE.

11. JI. A. Kupuk. ®uzuka 10. COOpHHK CaMOCTOATEIbHBIX U KOHTPOJIBHBIX
pabot. MockBa «Mnekca» 2019 r.

12. ®usuka. 10 kmace: TEXHOJIOTHISCKHUE KapThl YPOKOB 1o yueOHuKky 1. 4.
Msxkumesa, b.b. byxosuesa, H.H. Corckoro/ aBr.-coct. H.JI. Ilenareidenko.-
Bosrorpaa: Yuurens. 2019.

13. I'.B. Mapkuna ®@u3zuka 10 knacc. [loypounsie mians no yueOuuky . 4.

Msxkumesa, b.b. byxosuesa. B.: Yuurens, 2020.



14. COOpHMK TECTOBBIX 3aAaHUI 1JI1 TEMAaTUYECKOTO U UTOTOBOTO KOHTPOJIS.

®usuka 10 knace. M.: «urtennekr-Lentp», 2019

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET

1. bubnmoreka [{OK https://m.edsoo.ru
2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru
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