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1. HOACHHUTEJIBHAA 3AIIMCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3ylbTaTaM OCBOECHUS OCHOBHOM
oOpasoBarenbHOl Tmporpammbel, TmpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®u3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  ®Denepanuu,
peaTn3yoLUMX OCHOBHBIE 00pa30BaTEIbHbIE IPOrPAMMBbI.

Copnepxanue nporpaMMbl 1o (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 06a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢pusuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTb pEaIM3allMUd MEXIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE IIEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHEro OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOGHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma o ¢pu3uKe BKIOYAET:

e [UIAaHUpPYEMbIE Pe3y/IbTaThl OCBOCHUS Kypca (pU3UKU Ha 6a30BOM YpOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUYEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1Mo rogam o0yyeHus.

®du3nka Kak HayKa 0 HauOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YYEOHOTO
peaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIAJ] B CUCTEMY 3HaHUN 00 OKpYXaroLleM MHpE.
HIkonbHBI Kypc (U3MKH — CHCTEMOOOpa3ylooluil Al eCTeCTBEHHOHAYYHbIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XumHel, ouonorue, ¢usmdeckoil reorpadueir u acrponomueil. Mcnonp3oBaHue M akKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOca, MOJYy4YeHHsS HOBBIX
MaTepHaJoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. Mzydyenue GuU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU Y4EOHBIX UCCIIEI0OBaHUI.

B ocHOBY Kypca ¢pu3uku JUIist ypOBHS CpeHEro o01ero o0pa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHLUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH KypC SIBJISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHall Kypca (PU3UKH 00beAMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (QOpPMHUpOBAHUE TMPEICTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoJb30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NYecKoil HayKH, OCMBICIIEHUE CBSA3H Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U IKOJIOTUYECKUMU TIpobIeMamH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTHYECKUX PUIIOKEHUIN U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn »skonocusayuu peasusyercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKAeHHsI Mpo0IeM palliOHATIBFHOTO MPUPOAOIIONIL30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3WKH Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((GHOpMUpOBAHUE TMPEACTABICHUII O CTPYKTYpe MOCTPOEHUs
buznueckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, 'PAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucteMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (PU3MKH peau3yeTcs MPekIe BCero 3a cuér
OpraHHu3aly IKCIEPUMEHTAIbHON JesTeNIbHOCTH oOyyatomuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKN — ATO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIHMCOK
YUEHUYECKUX MPaKTHUYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX paboT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILIECTBISIETCS Y4YacTHHKaMH 00pa30oBaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUA U OCHAIIEeHUs KabuHeTa ¢pusuku. [Ipu sTomMm
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUNIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENsSeTCS PEIICHUIO PAacUETHBIX U KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SBIISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PM3NYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJIHOTO pasjena
Kypca, Tak ¥ UHTErpupys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIECCOB B
OKpY’KaloIIe XKu3HHU, TpeOyromue BhIOOpa (PU3MUecKOW MOAENW HJisi CUTyallud MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKHM Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHUs JIOJDKEH M3y4aThbCs B YCIOBHAX MPEAMETHOrO KaOwWHeTa (pH3MKH Wi B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(GU3UKU T0JKHO OBITH HEOOX0AMMOE J1IAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHMX TIPAKTHYECKUX paboT © JIEMOHCTPAIMOHHOE
obopyoBaHue.

JleMoHCTpaMoHHOE 000pynoBaHME (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M 00ECHEeYMBAaeT IMOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamMme 10
¢u3nKe KIFOYEBHIX JEMOHCTPALMH ISl MCCIEOBAHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKHX paboT (gopmupyercs B
BUJIC TEeMaTHYECKUX KOMIUIEKTOB M OOeCleyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOPHOro OOOpPYIOBaHUS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX U IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMH LeJSIMHM H3y4YeHUs1 GU3UKU B 00I1IeM 00pa30BaHUU SBISIOTCA:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCSd K HAaydYHOMY HW3YYEHUIO

HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3yNibTaTa U3Y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTD SIBJICHUS C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

dbopMHpoBaHUE TPEACTABICHUN O PO (DU3MKH TS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU U TEXHOJIOTHIA.

JlocTikenne 3TUX Lenell oOecreunBaeTcs PEUIeHHEM CJeAyIIUX 3a4a4 B Ipolecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npruoOpeTeHne CUCTEMBbl 3HaHUH 00 O0MmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsk MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAUHAMUKY, KBAHTOBYIO
(bU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS NPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOEHHE CIIOCOOOB pEIICHUS PA3NIUYHBIX 3a/ad C SBHO 3aJlaHHOW (u3HuecKoi
MOJIENBIO, 3a7ad, TOJPa3yMEBAIONIMX CAMOCTOSTENbHOE CO3JaHue (HU3HUECKON
MOJIEIN, aJIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHuE (PU3MYECKMX OCHOB W TPUHIIMIIOB ACUCTBHUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPEY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
SKCIIEPUMEHTOB, aHaJlW3a M  UHTEpHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTarTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATENIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha u3zyyenue ¢pusuku (60a30Bblil ypoBeHb) HA YPOBHE CpPeAHEro 001ero oopa3oBaHus
orBoauTcs 136 yacoB: B 10 ki1acce — 68 yacos (2 yaca B Hees10), B 11 kiacce — 68 yacos (2
yaca B HeJleJo).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SIBIIIETCS. PEKOMEHJIOBAHHBIM, YYHTEIh JEJIaeT BBHIOOP TPOBEICHHS J1a00paTOPHBIX paboT U
OTIBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIXCS.



2. COAEP’ KAHUE OBYYEHUSA

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MIO3HAHUS
®usnka — Hayka o npupozge. Haydynsle MeTonbl NO3HaHUS OKpyKaromero mupa. Pois
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PH3UKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunbie runores3sl. Ou3ndeckue
3aKOHBI ¥ TeOpHUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSIL.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Llemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamurka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpPEAHSIsI CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMeIleHnl 1
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILIEHUS MaTepUaibHOW TOUYKHU OT BPEMEHHU.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NMaieHus.

KpuBonuHeiiHoe nABMKEHHE. JIBH)KEHHME MaTEpHaIbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTb, JMHEHHas CKopocTb. Ilepmon wu
yacTtoTa oopauieHus. LleHTpocTpeMHUTETbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBAa W MNPAKTUYECKOE IPUMEHEHHWE: CIHUJOMETp, JBUKECHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETa, WILTIOCTPALIUS KHUHEMATUYECKUX XapaKTePUCTHUK JBUKEHHUSL.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxenus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepeHne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocTH NP IBUYKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHre HepaBHOMEPHOIO ABUKEHHUS C LENbIO ONPEIeIeHUs] MTHOBEHHON CKOPOCTH.
HccnenoBaHne  COOTHOLIEHUS ~ MEXAY  IMYTAMH,  [POWIEHHBIMH  TEJIOM  3a

MOCJIEOBATEIbHBIE PAaBHBIE NPOMEKYTKA BPEMEHHM MPU PABHOYCKOPEHHOM JIBMXKEHHH C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

I/ISYIICHI/IC ABWIKCHUS IApHUKa B BS3KOU KUOKOCTH.
W3ydeHue ABM>KEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuka



[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiit 3akon HetoToHa. HEpLanbHbIE CHCTEMBI
OTCU€TA.

Macca Tena. Cwuma. Ilpunnun cynepno3unmu cui. Bropoit 3akon HerooTona st
MarepuanbHOU Touku. Tpernii 3akoH Hpr0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectd. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl Tpenust (mokosi, ckoybxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXEHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
P ABUKEHUU TeEJIa B dKUJKOCTU WM rase.

[TocTynaTensHOE M BpalaTeIbHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cubl OTHOCUTENIBHO OCH BpamieHus. Ilnedo cumbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckne yCTpONCTBA W NPAKTUYECKOE NIPUMEHEHUE: MOAINUIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CroxxeHue CHil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT Ae(pOopMariui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus: TBEPAOro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHue ABMKeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIONIMX B MPYXHHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycnoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3akonwvl coOXpaneHus 6 MexaHuxe

NMnynbc MatepuanbHOM TOUKM (Tea), CACTEMBbl MaT€pUAIbHBIX TOUYEK. MIMIynbe cuibl U
W3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHECHUS UMITyJibca. PeakTuBHOE MBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBL.

Kunerndeckasi sHeprus MaTepualibHOW TOYKU. Teopema 00 WM3MEHEHMHM KUHETHYECKOU
SHEPTUH.

[TorenunanbHast 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[ToTennmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanpHBle M HEMOTEHIMAIbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHHUSI MEXaHUYECKOW SHEPTrUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NPHUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeaxTnBHOE ABMKEHME.

[Tepexo mOTeHIIMATBHON YPHEPTHH B KHHETHUYECKYIO M 00paTHO.



Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHne aOCOMIOTHO HEYNPYroro yiapa ¢ IMOMOIIBI0 JABYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYEeCKOW SHEpruu Teja Ha
IIpUMEPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Pasznea 3. MonexkyasipHas (pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUU U MX OTBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHUS UM B3aUMOJICHCTBUS UYACTHI]
BellecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE 3TUX Mojeierd. Macca um pazmepbl Mosekysd. KonudecTBo BemiecTsa.
[TocTostnHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopenb uneanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
uaeabHOrO raza. AOCONIOTHAsh TeMmIeparypa Kak Mepa CpeaHell KHHETUYECKOW HHEPruu
TEIUIOBOrO JBWKEHHMS dactul ra3a. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBaenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B wacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyeckoe mpencTaBieHe U30MPOILECCOB: U30TEpPMa,
u30Xopa, u3odapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH)KCHHS.

Mopens oneita IlITepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHUS.

Moienb, WILTIOCTPUPYIOLIAs TPUPOIY AABICHHS Ta3a HA CTEHKH COCY/a.

OMBITHI, WJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUSA UJ1€aTbHOTO T'a3a, H30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUU 00BEMa
KOMHAaTBI, TaBJIEHUS U TEMIIEPATypbl BO3AyXa B HEW.

Uccnenopanue 3aBUCUMOCTH MEXKy TapaMeTpaMH COCTOSIHUSA Pa3peKeHHOTO rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMHYECKOM CHCTEMBI U
crocoObl e€ u3MeHeHus. KoiauuecTBo TenmaoTel U padoTa. BHyTpeHHss SHEprHst 0AHOATOMHOIO
UJeaIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMJIOEMKOCTH BelecTBa. Koan4yecTBO TEIUIOTHI MpH TEIUIoNepeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs npoieccoB B MpUPOJIE.

TenioBeie MamuHbL. [IpuHIUIIBL JeHCTBUS TemIoBbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeroBeIX MammuHax. KoaddumnuenT monesnoro nerctus terioBor MamuHbl. [{ukn Kapuo u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTETHKH.



TexHudyeckne yCTpOMCTBA M IPAKTHUYECKOE NPUMEHEHHWE: JBUraTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.

Llemoncmpayuu

H3MmeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OyTBUIKM TOJ ACMCTBHEM C)XAaTOro BO3yXa, HarpeBaHue >Qupa B JIATYHHOH TpyOke MyTEM
TpeHus (BUICOAEMOHCTpAINs).

N3menenune BHyTpeHHEH 3Hepruu (TeMIeparyphbl) Tejia Mpu Terionepeaayde.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TEeIII0EMKOCTH.

Tema 3. Aepecammusvie cocmoanua eeuwecmea. Dazoevie nepexoovl

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne wu  kureHue. AOCONOTHAsS U
OTHOCHTEJIbHAS BJIIAYKHOCTh BO3ayXa. HaceleHHbIH nap. Y aenpHas TemioTa napooOpa3oBaHHusl.
3aBUCHUMOCTh TeMIIEPaTypbl KUIICHUS OT JIaBJICHHUS.

Teépnoe Teno. Kpucramnmueckue u amopdHbie Tesa. AHU30TPOIHUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. l[lnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumanus.

VYpaBHEHHUE TEMIIOBOrO OanaHca.

TexHuyeckue yCTpoicTBa M MPAaKTHYECKOE MPUMEHEHUE: TMIPOMETP M ICHXPOMETD,
KaJIOPUMETP, TEXHOJIIOTHH  MOJYYCHHS COBPEMEHHBIX  MaTepualioB, B TOM  4YHCJC
HaHOMAaTEepPHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX MAPOB.

Kurnenue npu mOHMKCHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

HaGmtoneHne HarpeBaHusl U IUIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

M3mepeHne OTHOCUTENBHOM BIaXHOCTH BO3IyXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inexkmpocmamuxa

OnekTpuzauusi Ten. OJEeKTpUyeckud 3apsan. JlBa Bua dJIEKTPUYECKUX 3apsifOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  JIEKTpUYECKHM  3apsi.
Onekrpuueckoe nose. Hanpsok€HHOCTh 3nexTpuueckoro mnoss. [lpuHuun cynepno3unuu
ANEKTPUUECKUX MOJeH. JINHNM HaNPsy)KEHHOCTH IIEKTPUYECKOTO MOJIS.

PabGora cunm oanekrpocrarmueckoro mons. [lorennuman. Pa3HOCTP  MOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE. JIUBIIEKTpUYECKast IPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTH INIOCKOTO KOHAEHCAaTopa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHUE: JIJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHUE DJIEKTPONPUOOPOB, KOHJEHCATOP, KOMHWPOBAIbHBIN
anmapar, CTpyUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.



B3anmoneiicTBre Ha3IEKTPHU30BAHHBIX TEN.

DIIEKTPUUECKOE TOJIE 3apsHKEHHBIX TEl.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKAs 3allHUTa.

JIMPNEeKTPUKHU B 3JICKTPOCTATHYECKOM IT0JIE.

3aBUCUMOCTh  JIEKTPOEMKOCTH  IUIOCKOTO  KOHJEHCAaTOpa OT IUIONIaJM ILJIACTHH,
paCCTOSIHI/ISI MG)KI[y HHUMHU U I[HE)JIGKTpPI‘IGCKOﬁ HpOHI/II_IaeMOCTI/I.

DHeprus 3apssKeHHOT0 KOHJIGHCATopa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3mepenune 3neKTpoEMKOCTH KOHJIEHCATOPA.

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

DNEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOr0 TOKA. MICTOUHMKM TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hanpsiokenune. 3akon Oma i yyacTka LemnH.

DJeKTpudecKoe COIIPOTHUBJICHUE. VY nenbHoe COIIPOTHBIICHUE BEIIECTBA.
[NocnenoBarensHOE, NapatieabHOE, CMEIIAHHOE COCIMHEHNE IPOBOIHUKOB.

Pabota anektpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTD 37IEKTPUIECKOTO TOKA.

DNEeKTpOJIBMUKYILAsl CHUJIa U BHYTPEHHEE CONPOTUBIICHUE HCTOYHMKA TOKa. 3akoH OMa s
HOJIHOM (3aMKHYTOH) 351eKTprueckoil nenu. KopoTrkoe 3amblkaHue.

DJEeKTpOHHAS POBOJUMOCTH TBEPIBIX METAIJIOB. 3aBUCUMOCTH CONPOTHUBIICHHUS METAJUIOB
oT Temreparypsl. CBEpXIIPOBOIUMOCTb.

OneKkTpudecKkuil TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INPUMECHAs MPOBOJUMOCTb IOJIYIIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [loxynpoBoJHIKOBEIE TPHOOPHI.

DJEeKTpUYEeCKU TOK B pacTBOpPax M paciuiaBax 3JICKTPOJIUTOB. DJIEKTPOIUTHUECKAS
JMCCOIMALIUsS. DIIEKTPOIIN3.

OnexTpudeckuii Tok B razax. CaMOCTOATENbHBIM U HECAaMOCTOSTENbHbIN pa3psia. MoaHusL.
ITna3zma.

TexHudeckne yCTpOHCTBA W TPAKTUYECKOE NPUMEHEHHE: aMIepMETp, BOJIBTMETD,
peocTar, HCTOYHMKHM TOKAa, 3JEKTpOHarpeBaTelbHble MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH IHOJ, TEPMUCTOPBI M (POTOPE3UCTOPSI,
MIOJTYIIPOBOTHUKOBBIH THO/T, TJIbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKA U HAPSKEHMSL.

3aBUCUMOCTh CONPOTHUBICHHS LWIMHIAPUYECKUX TPOBOAHUKOB OT JJIMHBI, IUIOLIAIU
MIOTIEPEYHOT0 CEYCHUS U MaTepuraa.

CMmenranHOe COeIMHEHUE MTPOBOTHUKOB.

[Ipsamoe u3MepeHHe 3IEKTPOABMXKYIIEeH cuibl. KopoTkoe 3aMbIkaHHE TalbBaHUYECKOTO
3JIEMEHTA U OIIeHKa BHYTPEHHETO COMPOTHBIICHHUSL.

3aBHCUMOCTh CONPOTHUBIICHHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTBH ITEKTPOIUTOB.

W ckpoBoii pa3psia 1 MPOBOJIUMOCTh BO3IyXa.

ORHOCTOPOHHSS TPOBOIUMOCTH TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3yueHre cMemaHHOTO COSTMHEHHS PE3UCTOPOB.



W3mepeHnue DIEKTPOABIKYIICH CHJIBI WCTOYHMKA TOKA W €r0  BHYTPEHHETO
COIIPOTUBJICHU.
Hab6monenue anexrpoiusa.

Me)l(l'[peIlMeTHble CBHA3U

W3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISICTCS C y4ETOM
COJICPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3¢H C KypcaMd MAaTeMaTHKH, OHWOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3MUeckas BEIMYWHA, 3aKOH, TEOpUs, HAOIIOJEHUE,
IKCIEPUMEHT, MOJICTTUPOBAHKE, MOJICITh, U3MEPCHUE.

Mamemamuxa: pelmieHHEe CHCTEMbl YypaBHEHH, JHMHEWHas (QyHKous, mapaboda,
runepooia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX IPOEKIMH HAa OCHU
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

bBuonoeusn: MexaHndeckoe JBIKEHHE B JKUBOW mpupoje, muddy3us, 0CMOC, TEIIO0OMEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJCKTPUUCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX TeEJ, JKUAKOCTEH W Ta30B, JJICKTPUYECKUE
CBOWCTBA METAJJIOB, HJICKTPOIUTHIECKAS TUCCOLIMAIINS, TaTbBAHHUKA.

l'eoepaghus: BTaxXHOCTH BO3TyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBMKECHUI C UCTIOIB30BAHUEM MEXAHU3MOB, YUET TPECHUS B
TEXHUKE, TOIIIUITHUKK, WCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakera,
BOJIOMET ¥ JIpyTrue), IBUTaTellb BHYTPEHHETO CrOpaHWs, INapoBas TypOuHa, OBITOBOM
XOJIOJMIBHHUK, KOHAUITUOHEP, TEXHOJIOTUH TOYUYEHHsI COBPEMEHHBIX MAaTE€pPHUaIoB, B TOM YHCIIE
HaHOMATEepHaJOB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, dJEKTpoHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaIbBAaHHUKA.

11 KUIACC

Pa3znen 4. JaekrpoauHamMuka

Tema 3. Maznummnoe none. INeKmpoMazZHUMHAA UHOYKUUA

IlocTostHHBIE MarHuThl. B3auMomelcTBHME INOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
Bekrop MarHuTHOM MHAYKUMH. [IprHIMN Cyliepno3uMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKIMK. KapTrHa TMHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MarnutHoe moje mpoBOAHMKA ¢ TOKOM. KapTuHa NMHMM MHIYKIIMM MarHUTHOTO MOJIs
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOT'O KOJIBLIEBOT'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiKEHHOW 4YacTUIIbl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pa6orta cumsr JlopeHiia.

SIBneHune AyEKTpOMAarHUTHOW MHAYKUUU. [lOTOK BeKTOpa MAarHUTHOM MHIYKIMH.
DNEeKTpOoABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu Dapazes.



BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIXKYIIass Cuia WHAYKIMU B IPOBOJHUKE,
JBIKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJIE.

IIpaBuno JleHna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHYKIIMH. DJIEKTPOABUKYILASL CHJIA CAMOUHTYKLIUH.

DHeprusi MarHUTHOr'O MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHLI, UHIYKLINOHHAs [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHMM MHAYKIMK MarHUTHOTO MOJIS.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HericrBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHue 3NeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCHUMOCTD 3JICKTPOJBUKYIIECH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON UHAYKIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUMHbLE KOJ1€0AHUA

KonebarenbHass cucrema. CBoOojHBIE MexaHMuYeckue KojebaHus. ['apMoHMuYeckue
koneOanus. Ilepuon, uacrora, ammuutyga U (asza kosebaHuil. IlpyXKMHHBII MasTHUK.
Marematuueckuii MasTHUK. YpaBHEHUE TapMOHHYECKUX Kkoisiebanuit. [IpeBpamenue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Kone6arenbuplif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KOoe0aTeJIbHOM KOHType. AHAJOTUsl MEXIYy MEXaHWYECKUMH U  DJIEKTPOMAarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBiaenue o 3aTyxaromux KojeOaHUsIX. BbIHY)XeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJIeOaHus.

IlepemenHbIl TOK. CHHYCOMJANBHBIM MTEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO TOKAa.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepemgaya W NOTPEOJIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTpodHepruu. KynbTypa uCHOIb30BaHUS
AIIEKTPOIHEPTUU B MTOBCEIHEBHOM JKHU3HHU.

TexHuueckue yCTpoilcTBA M TPAKTHUECKOE MPUMEHEHME: JIIEKTPUYECKHI 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIIepeiad.

Jlemoncmpayuu



HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKUI
MasITHHK).

HaGmronenue 3aryxaromux KojaeOanuu.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmioienue pesonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmwuiorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKAa W HANpPSsDKEHUST OT BPEMEHH) IS
3JIEKTPOMArHUTHBIX KOJIeOaHUi.

Pe3onanc mpu mocneaoBaTelbHOM COEIMHEHUH PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOHJIEHCATOopa.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTHY MIEPUOA MAJIBIX KOJieOaHUil rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipys3a.

HccnenoBanne NEpeMEHHOTO TOKa B IEMH M3 IOCJIEIOBATEILHO COCIUHEHHBIX
KOHJEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60J/IHbl

Mexanudeckue BOJIHBI, yclIoBUs pacrpocTtpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
u januHa BonHbL. [lomepeunble u mponosibHble BOJHBL. MHTepdepeHnus u audpaxmus
MEXaHUYECKUX BOJIH.

3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snekTpomaruutHo# BojHe. CBOIMCTBa AJIEKTPOMATHUTHBIX
BOJIH: OTpaXCHHE, IMpeJOMJICHHe, moysipu3anus, audpakmus, uaTepdepenuns. CKoOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInoOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYXKaroe cpebl.

TexHnueckue yCTpoicTBa M NMPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
yJIbTpa3ByKOBasi AMATHOCTHKA B TEXHUKE UM MEAMIIMHE, Pajgap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoCTPaHEHHUE MOMEPEYHBIX U MPOIOIBHBIX BOJIH.

Konebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne orpaxkeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiii MEXaHUUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsi3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJO0M M YacTOTOH
Kosie0aHui.

UccnenoBanue CBOMCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTpPaK€HUE, MPEJIOMIICHHE,
noJsipu3aus, Tudpakuus, “HTepdHepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETA B OHOPOIHOMN Cperie.
JIyud cBera. TOYEUHBI UCTOYHUK CBETA.



OtpakeHue cBeTa. 3aKOHBI OTpaxkeHUs cBera. [locTpoeHHe H300pKEHHH B TIIIOCKOM
3epKae.

[Ipemomnienne cBeta. 3aKOHBI MPEIOMIICHUs CBeTa. AOCONIOTHBIM  TOKa3aTelb
npesnomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cBera. CnoxxHbIi coctaB 6eoro csera. L{Ber.

CoOwupatomue W paccewBaronie JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi CHiia TOHKOM JMH3bL. [locTpoeHne n3o0paxeHuii B cOOMparouX U PaccenBaIOIINUX
auH3ax. PopMyIia TOHKOM JIMH3bI. Y BEIMUYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wurtepdepeniuss cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS
HAOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakuus cBeta. Jludpakumonnas pemérka. YciaoBHe HAOMIOJACHUSA TJIABHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATHYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoWCTBa W MpPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToamnmnapar,
MPOCKIIMOHHBIA  amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs OITHKA, JAU(pPaKIIMOHHAS
peméTKa, MOIAPOU/I.

Jlemoncmpayuu

[IpssMonuHeitHOE pacHpoCTpaHEHUE, OTPAKEHHE M IperomiieHHe cBera. Onrtudeckue
npuOOopBI.

[TostHOE BHYTpeHHEee oTpakeHne. Moiesib CBETOBOIA.

HccnenoBanue CBONCTB N300pakKeHU B JTHH3AX.

Mopenu MUKPOCKOIIA, TEIECKONa.

HabGmonenue narepdepeHimm ceera.

Habmonenue nudpakmuu cBera.

Habmroenue nucnepcun cBera.

[Tony4yeHue cnekTpa ¢ HOMOUIBIO MPU3MBI.

[Tosryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmronenne nonsipusanuu cera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne noka3arens NpeoMIIEHUs CTEKJIA.

UccnenoBanue CBOMCTB N300paKeHUM B JIMH3aX.

Hab6mronenue qucniepcuu certa.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['paHubl MPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTymarsl cnenuanibHOM TEOpHH
OTHOCHUTENIbHOCTH: HHBApPUAHTHOCTh MOJYJSI CKOPOCTM CB€Ta B BakKyyme, MPUHLUI
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JIJIUHBI.

OHeprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYIHCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pazgen 7. KBanToBasi pusuka
Tema 1. Inemenmol K6aHmoeoOU ONMUKU



®otonbl. Dopmyna [lnanka cBs3u sHEPrUM POTOHA C €r0 YACTOTOH. DHEPTUS U UMITYJIbC
¢dorona.
OtkpeiTie u wuccnenoBanue Qoroadpdexra. Onwitet A. I'. CroneroBa. 3aKoHBI
dotordekra. YpaBuenue DitHmreitHa 115 potodddekra. «KpacHas rpanuma» hotodddekra.
JaBnenue cBera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHu4eckue yCTPOHCTBA M IPAKTHUECKOE NpUMEHEHHue: (oTornemMeHt, (GOoToaaTyHK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®Doto3dheKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTUHOM.
HccnenoBanue 3aKk0HOB BHENTHETO GoTodddexra.
Cseronuon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -yactui. Ilnanerapnas
mogens atoMa. Iloctymarel bopa. Usnyuenne n mornomenue GOTOHOB IpHU MEPEXOJe aroma ¢
OJIHOTO YpOBHSI BSHepruum Ha JApyro. Buasl cnektpoB. CrnekTp yYpOBHEW 3HEpPruuM aroma
BOZIOpPOJA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJbHBIM AaHAIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.
HaGnroneHue nuHeyaThIX CEKTPOB U3ITyUESHHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, n1abopamopnule pabomoi
HabGmronenue nuHeyaToro crexkTpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHThI,  JIOKa3bIBAIOIIUE  CJIOXKHOCTh CTpOCHHS  s1pa. OTtkpbITHE
panuoakTuBHOCTU. OnBITH Pezepdopna mo onpeseneHuo cocTaBa paaioakTUBHOTO U3ITyYEeHHUS.
CgoiicTBa anb(a-, 6era-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH Ha )KUBbIE OPraHU3MBI.
OtkpeiTue TpoTOHa W HeilTpoHa. Hyknonnas monens sinpa IeiizenGepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['aMmma-uszinyueHue. 3akoH
pazMoaKTUBHOIO pacnaja.
DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHsie cuiibl. JlegekT Macchl sapa.
S nepusle peakunu. [lenenue u CUHTE3 SAED.
Snepubiii peaxktop. Tepmosnepublii cuHte3. IIpobmembl M MEpCHEKTUBBI  SAEpHON
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.
OneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
@OyHnaMeHTaIbHbIE B3auMoecTBUsA. EAMHCTBO (hru3nyeckoit KapTHHBI MHpa.
TexHuueckue ycTpolCTBa M NPAKTHUECKOE NMPUMEHEHHE: T03UMETpP, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHast 6oMOa.



Jlemoncmpayuu

Cu€TYrK HOHU3HUPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3nen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

Ortanbl pa3BuTus acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHUH.

Bun 38é31H0r0 Heba. Co3Be3ausi, spKue 3BE3/bl, IIIAHETHI, X BUIUMOE ABH)KECHUE.

ConneuHas cucrema.

Connue. Conneuynas axkTuBHOCTh. Mcrounuk sHeprun ConHua u 3BE34. 3BE3ABI, X
OCHOBHBIE XapaKTEPUCTUKHU. Jlparpamma «CHEKTPAJIbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIABHOM MOCIEAO0BATEIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» MJId 3BE3] IJIABHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE MPEACTABICHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTarnbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne n neuxxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habumronennss HEeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

HaGmronenus B teneckon JlyHsl, mnanet, Mieunoro IlyTu.

O6o0maronee MOBTOPEHHUE

Ponep u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOIMUYECKOW, COLMAIbHON U
THUYECKOM cdepax JesATeIbHOCTH 4YEJIOBEKa, poJib U MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJb (U3NYECKOM Teopun B (OPMHUPOBAHUU
npecTaBiIeHui o pU3NYeCcKOl KapTUHE MHUpPa, MECTO (PM3UYECKOM KapTHHBI MHUpa B O0LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEICTABICHUN O IIPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3ydyenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce ocymiecTBisieTcs € y4€TOM
COZIEPKATENbHBIX MEXIIPEMETHBIX CBS3€H € KypcaMH MaTeMaTUK{, OHMOJIOTHH, XUMMH,
reorpauu U TEXHOJIOTUH.

Mesicnpeomemmvle nowsamusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYYHOIO MO3HAHMS:
SBJICHUE, HAayuHbI (akT, runoresa, (U3MUecKas BeIWYMHA, 3aKOH, TEOpUs, HaOIIOIEHHE,
HKCIEPUMEHT, MOAETHPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: penieHue CUCTEMBbl YpaBHEHHH, TPUTOHOMETpPHUYECKHE (YHKIHMH: CHHYC,
KOCHHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI U HX
INPOEKLUN HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, IPOU3BOJAHBIE IEMEHTAPHbIX (DyHKUUI,
IPU3HAKU IOJ00HS TPEYTOJIbHUKOB, ONPEIEIeHNE IIOLAIU INIOCKUX GUryp u o0bEMa Tel.

Buonozus: »nexTpudeckue SIBICHUS B JKUBOW Npupoze, KojeOaTelbHbIE IBMKEHUS B
KHMBOHM INpHUpOjE, ONTHYECKUE SBIECHHUS B XKHMBOH INpupoje, AEHCTBUE pajuallud Ha KHUBbIE
OpraHHU3MBbl.



Xumus: CTPOGHHE aTOMOB W MOJIEKYN, KpPHUCTaJUIM4ecKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, NPEICKA3aHUE 3eMIICTPSACECHUM.

Texnonozcusn: MTUHUM DJIEKTPOIIEpENady, TEHEPATOP IEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TIeYb, pajap, paJuoNpHEMHUK, TENEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



3. INIAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yueOHOro npeamera «Dusuka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeTaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE PE3yJbTaThl OCBOEHHUS ydueOHOro mpeamera «DPu3uKa» AOHKHBI OTPaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMi, MO3UTHBHBIX BHYTPEHHHX
yOeXJAeHHUI, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHIICKOrO  0OIlecTBa,
paciIMpeHye KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HaNpaBJICHU BOCIUTATEILHON AEITEIHHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHATHE TPAAULIMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

yYMEHHE B3aWMOJICHICTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIUSAMU ¥ HA3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS

c¢(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKECHUSM POCCHUCKHUX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHNUS;

CIOCOOHOCTh OIIEHWBATh CHTYAllMI0 M MPHUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B JIEATEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIFOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nveckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEeC K pa3nuuHbiM chepaM MNpopecCHOHATBHONU AESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIEC JKU3HEHHBIE TIAHbI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa3oBaHUIO M caM0o00pa3oBaHUIO B o0nacTu (pU3UKU Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

Cc(OPMHUPOBAHHOCTh AKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO00AILHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeMm;

IUIAaHUPOBAaHUE M OCYIIECTBICHHE JIEHCTBHI B OKpY’Kalolled cpele Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



pacIIMpeHHe OIbITa JICATEIBPHOCTH OKOJIOTMYECKOW HAmpaBJICHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUIN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c()OPMHUPOBAHHOCTh MHPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHHE IIEHHOCTU HAYYHOU JIEeATEIHHOCTH, TOTOBHOCTh B MIPOIECCEe M3YUCHUS (DU3UKU
OCYIIECTBIISITH IPOSKTHYIO M HCCIIEIOBATEIIBCKYIO JIEATEIBHOCTh HHIMBUYaIbHO U B TPYIIIIC.

METAINIPEIJMETHBIE PE3YJIBTATbBI

ITo3naBaTe/ibHBIE YHUBEPCAJIbHBIC yqeﬁmﬂe IleﬁCTBI/ISI

Ba3oBnle Jjornueckue a1eiicTBUA:

CaMOCTOSTENILHO (OPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIIATh LENH AeSTeIbHOCTH, 33J1aBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;

pa3pabarhIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIHM3a UMEIONUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIENISAM,
OILICHUBATh PUCKU MOCJEICTBUN ACSITENbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPadOTy B YCJIOBHSX pPEATbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3zoBbIe HccjaeaoBaTreJIbCKue J]GﬁCTBHﬂ:

BJIQ/IETh HAyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATHSIMH U METoJaMH (PU3NYECKOU
HAYyKH;

BJIIAJICTh HABBIKAMHU YYEOHO-HCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
(GU3HKH, CTTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIIEHUs 3314
bu3nYeCcKOro coaepxKaHus, MPUMEHEHHIO Pa3INYHBIX METOJO0B MMO3HAHUS;

BJIQJIETh BHUJAMHU JEATEIBHOCTH TIO TMOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAIlHH,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYaIlUsSX, B TOM YHCIE MPH
CO3JIaHUU YU4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH,

BBISBJISITH MPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3a7ady, BBIABUTATh
TUMNOTe3y €€ pelleHHs, HaXOAUTh apryMEHTHhI IS JOKa3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHUS,

aHAJIM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaTbhl, KPUTHYECKH
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpMyIHpOBaTH COOCTBEHHBIC 3aJaud B OOPa30BATEIbHOU NEATEIHHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (DU3UKH;

JIaBaTh OIEHKY HOBBIM CUTYAIUsM, OIIEHUBAThH IPUOOPETEHHBIH OITBIT;,

YMETh IEPEHOCUTH 3HAHUSA 10 (QU3HKE B MPAKTUUECKYIO 00JIaCTh )KU3HEIEATEITbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTATh HOBBIE HJIEH, TIPeJIaraTh OPUTHHAIBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora c nundopmanueii:



BJIAJICTh HABBIKAMH NOJy4YeHUs MH(OpManuu GU3NYECKOro COJEpKAHUSA U3 UCTOUHUKOB
pa3HBIX THIIOB, CaMOCTOSATENIBHO OCYLIECTBJISATh IIOMCK, AaHAIN3, CHUCTEMAaTH3alUl0 U
MHTEpIpEeTario HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IMPE/ICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIOJIb30BaTh CPEACTBA MH(OPMALMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pPEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3aJa4 C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
3THUUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DPU3NYECKOIO COJAEP)KAaHUS B pasUyHbIX (opMmaTax ¢ ydEToMm
Ha3HAueHUs MHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
IIPEICTABIICHNS U BU3YaIU3aLUH.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eHCTBUS:

OCYIIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHO J1€ATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

IOHUMAaTh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHOW ¥ MHUBHIyaIbHON paboThI;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPIMHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHHIO: COCTaBIAThH IUIAH JEWCTBUM, PaclpenciiATh pOJd € Y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3y/IbTaThl COBMECTHOH paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

IpeajlaraTb HOBBIE IPOEKTHI, OLICHUBATh WJAECHU C IO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBJIATh IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTh U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHMS PAcu€THBIX M KAayeCTBEHHBIX 3aJ]ad, IJIaH
BBIMIOJTHEHUSI TMpPaKTUYeCKOoW paboThl € Y4ETOM HUMEIOUIMXCA PECYpCOB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEAIIOYTECHHMI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;

JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pELICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIBIT;

CHocOoOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHUIO JPYAULIUU B 00JacTu (U3MKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCUCTBUN
Y MBICIIUTEJIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI peIeKCUU 7Sl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U aQpT'YMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIBbHOCTH;

MPUHUMATD ce0sl, MOHNUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX [IPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nmpomiecce qocTrkeHHs THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OOy4arolUXCs COBEPUICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaralonuil chopMUPOBaHHOCTD:

CaMOCO3HaHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUe MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEN MOTHUBALIMM, BKJIIOYAOLIECH CTPEMJIEHUE K JOCTMIKECHHUIO LEJH U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHUE APYTUX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIICHUS, CTOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKNBAHUIO,

COIMATILHBIX HABBIKOB, BKIIFOYAIONIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHHS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiaTh KOHGIUKTHL.

HPEIMETHBIE PE3YJIbTATDBI

K xonny o0yuenusi B 10 kjacce mpeaMeTHble pe3y/bTaThbl HAa 0a30BOM YpPOBHe
JAOJIKHBI OTPAXKATh C(POPMUPOBAHHOCTH y 00Yy4AKOIIMXCH YMEHMIA:

JIEMOHCTPHUPOBATh Ha MPUMEPAX pPoJib U MeCTO (HU3UKHU B (HOPMHUPOBAHHH COBPEMEHHOM
HAay4YHOM KAapTUHBI MHPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUYECKOU
JIeATEIbHOCTH JIIO/ICH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS H3YyYEHHBIX (U3UYECKUX MOJENe: MaTepHualbHas
TOYKa, MHEpIHAJIbHAsA CHUCTeMa OTCYETa, aOCOJMIOTHO TBEPIOE TENO, WACATBHBINA Tra3, MOJAEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH AIIEKTPUUECKUH 3aps] NpH pelICHUU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (ITPOLIECCh) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIIECTBA M AJICKTPOJWHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TMPSMOJMHEWHOE BIKEHHE, CBOOOJHOE TaJeHUE Tell,
IBUKEHHE 10 OKPYXXHOCTH, WHEpLUs, B3aumMmozeicTBue Ten, auddysus, OpoyHOBCKoOe
JBIDKCHHUE, CTPOCHHUE JKUIKOCTEH M TBEPABIX TeJN, M3MEHEHHE 00bEMa TeNl TpH HarpeBaHUU
(OXJMaXJIeHUN ), TETUIOBOE paBHOBECHUE, HUCTIAPEHUE, KOHIECHCAIUS, TIJIaBJICHUE, KPUCTAILTU3AIINS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM
cocyJlie, CBA3b MEXIYy IapaMeTpaMu COCTOSIHHSI ra3a B M30MpPOLECCax, JJIEKTpU3alus Ted,
B3aUMO/ICHCTBUE 3aPSI0B;

OTIMCHIBATh MEXAHWYECKOE IBWIKEHUE, WUCIOJB3Ysl (PU3NUYECKHe BEIMYHHBI: KOOPIWHATA,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHa, UMITYJIbC Tela, KUHETUYecKas
DHEprusi, MOTEHIMANbHAs DJHEPTUs, MeXaHudeckas padoTa, MeXaHWYecKas MOIIHOCTb; TMpHU



OMHMCAaHWUU TPABWIBHO TPAKTOBaTh (PU3MUECKHUH CMBICT HCIOJIB3YEMBIX BEIWYWH, WX
0003HaYCHHSI U CIUHUIIBI, HAXOAUTH ()OPMYIIBI, CBS3BIBAIONINE NAaHHYIO (PU3NYECKYIO BETUYUHY
C IPyTUMU BEIIMYUHAMU;

OTNHUCHIBAaTh HW3Y4YCHHBIC TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIC SIBICHHS, HCIIOJIB3Ys
dbu3MYecKue BEIWYWHBL: JaBJIEHUE Trasza, TEeMIepaTrypa, CpPEIHss KHHETHYeCKas SHEPIHs
XAO0TUYECKOTO JIBIDKEHUS MOJIEKYJ, CpPEIHEKBaIpaTUYHAs CKOPOCTh MOJICKYJ, KOJHUYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrusi, padora raza, Kod((UIMEHT MOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATEJS; TIPH OTIMCAHUH MTPABUIILHO TPAKTOBATh (PM3UYECKUN CMBICII HCTIOJIb3YEMbIX BEIHMYHH,
uX OO0O3HAYEHUsS W EIUHUIBI, HAXOAWTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO (U3HUYECKYIO
BEJIMYMHY C APYTUMHU BETUYHHAM;

OTKCHIBATh M3YYCHHBIC JJICKTPHUECKUE CBOWCTBA BEIECTBA M AJICKTPUUYCCKUE SIBIICHUS
(portecchl), UCTIONB3YS (HU3UYECKUE BEIUUYMHBI: DJCKTPUUYCCKUN 3apsijl, IEKTPUUIECKOE IOJIE,
HaIpsHKEHHOCTh  TMOJIS, TMOTEHIMA, Pa3HOCTh MOTCHIIMAIOB, IPU ONHCAHWM IPABHIBHO
TPAKTOBATh (PU3UYCCKUI CMBICT HCIIONB3yeMbIX BEIWYMH, MX OOO3HAYCHUS W CIUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMUHY C IPYTHMH BETUYHHAMU;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCTONB3Ys (PU3NYECKUE 3aKOHBI U
NPUHIUIIEL: 3aKOH BcemupHoro TsaroteHus, |, Il u Il 3akonsr HeloTOHA, 3aKOH coxpaHEHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, IIPUHITUI CYTIEPIIO3UIIAN CHJI, IIPUHITUTT
pPaBHOMPABUS WHEPIHATLHBIX CHCTEM OTCYETA, MOJICKYJIIPHO-KUHETHUECKYIO TCOPHIO CTPOCHHS
BCIIIECTBA, TAa30BbIC 3aKOHBI, CBSA3b CpEIHEH KHMHETHYECKOW SHEPIHUU TEIUIOBOTO JBHMIKCHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
JIEKTPUYECKOTO 3apsia, 3akoH KylloHa, MpW 3TOM pa3inyarh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B TOBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIIEPUMEHTHI 110 HWCCIICJJOBAHUIO (DH3UYECKUX SBICHUH W TIPOIECCOB C
UCTIOJIb30BAaHUEM TPSMBIX W KOCBCHHBIX HM3MEpPEHWH, TMpu 3TOM  (POpPMYITHPOBATH
npobiieMy/3ajayy W TUNOTE3y Y4YeOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECCTBIISATh TIPSIMBIE W KOCBEHHBIC W3MEPCHHS (HHU3MYECKHX BEIWYWH, TPH ITOM
BEIOMpATh ONTUMAIBHBIA CIIOCOO W3MEpPEHUS ¥ HCIOJBb30BaTh HM3BECTHBIE METOIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIy (QHU3NYECKUMHU BeIMUYMHAMU C HCIOJIb30BaHUEM
NPSIMBIX  U3MEPCHHA, TMPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJTYYEHHOW 3aBUCUMOCTH (PU3WYCCKUX BEIMYMH B BUJC TAOIUI] U TpadUKOB, JENIaTh BBIBOJIBI
MO pe3yNabTaTaM UCCIEI0BaHUS;

coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPU MPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 OJKCIIEPUMEHTa, YUeOHO-UCCIICIOBATEIbCKOH ¥ MPOCKTHOW  JCATEIBHOCTH C
UCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPOHCTB U JTAOOPATOPHOTO 000PYIOBAHUS;

pemate pacu€THbIE 3aJa4dl C SIBHO 33/laHHOM (U3WYECKOM MOENbI0, HCIONIb3Ys
dbuznyeckue 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJICJTb, BBIJICIATh (U3NYCCKUE BEIMYMHBI W (POPMYJIBI, HEOOXOJHMMBIC I €€ pEIICHUs,
MIPOBOJIMTH PAcUEThI M OIICHUBATH PEATbHOCTH MTOJTyYEHHOTO 3HAYCHUS (DU3UYECKON BEITMUNHBI,

pemiaTh KayecTBEHHBIE 3aJaud: BHICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUYMBYIO IEMOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHUS;



UCIIONIb30BAaTh MPU PELICHHMH Y4eOHBIX 3a7ad COBpPEMEHHble HH(OPMAalUOHHBIE
TEXHOJIOTHUH JUIsI TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAIMN U TPEICTABICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, TOJYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAJIM3UPOBATH MOJIyYaeMyto HH(pOpMaIIHIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HAyKH, 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIONIb30BAaTh TEOPETHUYECKUE 3HAHHUS MO0 (U3UKE B TOBCEAHCBHOW IKU3HU IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHUS 3/10POBbS U COOIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KalolIeil cpee;

paboTaTh B TPYIIIE C BBHIIIOJHEHUEM Pa3IMIHBIX COIMANTBHBIX POJICH, TNIAHUPOBATh PabOTy
TPYNIbL, paIlMOHAIBHO pacHpenessiTh OOS3aHHOCTH W  IUIAHUPOBATh JEATEIBHOCTh B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLICHWBATh BKJIAJ Ka)JOTO M3 YYAaCTHUKOB TPYIIIbI B
pelleHne paccMaTpuBaeMoi IPOOIEMBI.

K konny o0yuyenuss B 11 kiiacce mpeaMeTHbie pe3yJbTaThbl HA 0a30BOM YpPOBHe
JTOJIKHBI OTPAKATh C(POPMUPOBAHHOCTD Y 00YUAKOIIUXCH YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPaKTHYECKOM
JESTEIILHOCTH JIFOJICH, IEJIOCTHOCTD U €IMHCTBO (PU3NYCCKOW KApTUHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMCHEHUS W3YYCHHBIX (U3MUECKUX MOJCICH: TOYCUHBIN
JNIEKTPUYECKUN 3apsifi, Jyd CBeTa, TOYEYHBIM HCTOUYHUK CBETa, SJAepHAs MoOjJeiIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O Si7[pa MPH pelieHrur GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (MPolecChl) U OOBACHITH MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKHA M KBAaHTOBOUM (DM3HMKH: AJIEKTPUYECKas MPOBOIUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MarHuTHOE JEHCTBUS TOKa, B3aUMOJCHCTBHE MArHHTOB, 3JIEKTPOMArHUTHas
WHAYKIHS, JCWCTBHE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM U JIBIXKYIIMHCA 3apsj,
AJIEKTPOMArHUTHBIC KOJICOAHUS M BOJHBI, MPSMOJIMHEIHOE pacpOCTpaHEHUE CBETA, OTPAKEHUE,
nperomiieHue, WHTephepeHnus, audpakius W TMOJSIPU3ANUAS CBETa, JUCIICPCUS CBETa,
dorornekrpudeckuii 3¢dext (poroaddekr), cBeToBOE NaBIeHUE, BOSHUKHOBEHUE TMHENYAaTOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTeCTBEHHAs! U HICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OINHMCHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPHUUECKHE, MATHUTHBIC, ONTHYCCKHE,
IEKTPUIECKYIO TTPOBOAMMOCTD PA3IUYHBIX CPE) U JJICKTPOMArHUTHBIC SBIICHUS (IIPOIIECCHI),
UCTIONB3YS (U3MYECKHE BEIMYMHBI: DIEKTPUUECKUN 3apsl, cuja TOKa, DJIEKTPUYECKOoe
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBIEHUE, PA3HOCTh MOTEHIMAIOB, JIEKTPOABUKYIIAs CHIIa,
paboTta TOKa, WHAYKIHS MarHATHOTO ToJis, cwia Awmmepa, cwia JIopeHIa, WHIyKTHBHOCTH
KATYIIKKW, YHEPTUsS DJIEKTPUYECKOTO0 W MArHUTHOTO IOJICH, TEPHOJ M YacTOTa KojeOaHWi B
KoJIe0aTeIbHOM KOHTYpE, 3apsj U CHjia TOKa B MPOIECCe TAPMOHUUYECKUX ANEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOsHHE M ONTHUYECKas Cuila JIMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBATh (PU3NICCKUI CMBICT HCIIOIB3yeMbIX BEIIMYMH, WX OOO3HAYCHHWS U CIWHHIIBI,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINEC JAHHYIO (DH3UYECKYIO BEJIMYNHY C JPYTHMH BETUIHHAMU;

OMKCHIBATh M3yYCHHBIE KBAHTOBBIC SBJICHHS W TIPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJICKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa, DHEPTUS U
UMIyJIbC (OTOHA, IEPHOJ] TOJypaclajna, SHEPrHs CBSI3W aTOMHBIX Sjep, MPH ONHUCAHUU
MPABWJIBHO TPAKTOBATh (DU3MYECKUH CMBICIT WCIIONIB3yeMbBIX BEIHYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3MUECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMU, BEIYUCIATH 3HAUCHUE (PUZNYECKON BETUIHUHBI;



aHAJU3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJIEHUS, UCHOB3Ys (DU3MUECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO U MAPAIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKLUH, 3aKOH
IPSIMOJIMHEMHOIO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKCHUs CBETA, 3aKOHBI IIPEIOMJICHUS
CBETa, ypaBHeHMe OMHHIITeHHa Uit (oTodddeKTa, 3aKOH COXPAHEHHs] SHEPrHM, 3aKOH
COXpaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI 3JIEKTPUUECKOIrO 3apsia, 3aKOH COXPaHEHUS
MaccoBOI'0 4Mciia, MOCTyJlaThl bopa, 3aKOH pajnOakTUBHOIO paclajaa, IpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIPA)KEHUE U YCIOBHs (TpaHULIBL,
00J1aCTH) TPUMEHUMOCTH;

OIpEAEIIATh HaIlpaBJICHUE BEKTOPA MHIYKLIUU MArHUTHOTO IOJS IPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuisl Jlopenna;

CTPOMTH U OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOe INIOCKUM 3€PKaJloM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIEAOBAaHHIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu dSToM  (GOpPMYIHPOBATh
npobnemy/3agadyy ¥ TUNOTE3y Y4eOHOro OKCIEpPUMEHTa, COOMpaTh yCTAaHOBKY U3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOBI;

OCYILECTBIIAATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3UUYECKUX BEJIWYMH, NP 3TOM
BbIOMpaTh ONTUMAJIbHBII CIOCOO HM3MEPEHUS M MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBaTh PE3yJbTaThl MOJYUYEHHOM 3aBHCUMOCTH
¢u3nyecKkux BEJWYMH B BHJAE TaOMUL M TrpauKoB, Je€daTh BBIBOJABI IO pe3yJbTaTaMm
UCCJIEIOBAHMUSI,

coOuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOTr0 3SKCIEPUMEHTa, Y4eOHO-UCCIEeI0BATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOpHOro 000py10BaHuUS;

pemarh pacu€THbIE 3aJayd C SIBHO 33JaHHOM (DU3MUYECKOH MOJIENbl0, HCIOIb3Ys
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4H BIOUPATh (PU3HUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
IPOBOAMTH PAcU€Thl U OLIEHUBATH PEAILHOCTD MOJIyYEHHOT0 3HaUeHUsI (PU3NUECKON BEIHUNHBI,

pelaTth KauyecTBEHHbIE 3aJauyd: BBICTPAaUWBATh JIOTMUYECKH HENPOTUBOPEUMBYIO IIETIOUKY
paccyXIeHU ¢ OOpOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3ajad COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTHUM JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUUU U MpPeICTaBICHUs y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, IOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJTM3UPOBATh MOJTy4yaeMyro HH(OpMaIHIO;

OOBSICHATH MPUHIUIIBI IEHCTBUS MAIIKH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, Pa3IuvaTh
yCIIOBUS UX O€30MacHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJIb30BaTh TEOPETHUYECKHE 3HAaHWSA N0 (U3UKE B TOBCEJHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, IS
COXpaHEHHUS 3/10pPOBbs U COOIIOIEHNS HOPM IKOJIOTHYECKOTO TTOBEJCHHS B OKpY Kalolleil cpee;

paboTaTh B IpyIIe C BHIIOIHEHUEM PA3IMUHBIX COLMAJIBHBIX POJIeH, MIIaHUPOBaTh paboTy
TPYMNIIbl, palMOHAIBHO paclpelneNiarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B



HECTAaHAAPTHBIX CUTYallUsX, aJJleKBaTHO OLCHMBATh BKJAJ KaXIOrO0 W3 YYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpruBaeMoil MPoOIIEMBI.



4. TEMATUYECKOE IINTAHUPOBAHMUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabubsie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bubmuorexa [JOK
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bu6mmorexka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https:/m.edsoo.ru/7fA1bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnoreka [JOK

@da3oBbIE IEPEXOBI

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




Wroro no pazueny 24
Pasznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 UICKTpOCTATHIA 10 https://m.edso0.ru/7f41bf72
ITocTossHHBIN EKTpUUYECKU TOK. TOKH B bubnnoreka [HOK
4.2 12
pa3IMYHBIX cpelax https://m.edsoo0.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MaruutHoe noJsie. JIeKTpOMarHuTHasI 11 1 3 bubnnorexka [HOK
' VHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edso00.ru/7f41c97c
59 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 5 1 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJBHOCTH

31 OCHOBBI crIeIIUaTIBHON TEOPUHU 4 1 bubnmnorexa [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuotexa [JOK
41 DJIeMEHTHI KBAaHTOBOU ONTUKHU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenune aToma 4 bubnuorexa [IOK




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

4.3 ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 E::f:;;f;igﬁ;; £41097¢
Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 Etlff:;l?:;aoggﬁ £41c07¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




Hpunoxenne 1

MyHununajabHoe 010/1KeTHOE 0011e00pa3oBaTe/ibHOE YUpPeKIeHUE
«Cpeansisi o0meodpazoBareabHasi koga Ne 196»

(MBOY «COMLI Ne 196»)

PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO

PykoBonurens HIMO 3am. qupekropa no YBP [Ipukazom aupexropa MBOY «COLI Ne196»
Knemenorosout H.I'. Bypeixuna FO.I1. or 30.08.2023 r Ne 418

[Iporokon Ne 1 «30» aBrycra 2023 1.

oT «29» aBrycra 2023 1.

KAJIEHJAPHO-TEMATHUYECKOE
IHHJIAHUPOBAHUE

yueoHoro npeamMera/kypca « DU3NKA»

s 10-11 xmaccoB cpegrero obmero oopa3oBaHus
Ha 2023-2025 yueOHbIe To/1a

Yyurenn




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
[
Jl:;_n Tema ypoka Beero KonTpoabubie IIpakTunueckue i[:;'?eﬂl/lﬂ :)I;I[?a[:())]:;eenbﬂme
padoThI padoTbI pecypes:

®dusuka — Hayka o

npupoae. Hayuneie 1 bubnuorexa [JOK

METO/Ibl TO3HAHUS https://m.edsoo.ru/ff0c32e2

OKPYXKAaroIIero Mupa

Poinbs 1 MmecTo

(bu3uKY B

hopMHUpPOBaHUH

COBPEMEHHOI 1 bub6nuorexa [IOK

Hay4YHOM KapTHUHBI https://m.edsoo.ru/ff0c33e6

MHUpa, B

MPAKTUYECKOU

JeATETbHOCTH JIIOAEH

Mexanuyeckoe

JIBUJKEHHUE.

OTHOCUTENBHOCTD

MEXaHUYECKOTO 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c3508

JIBUKEHUSI.

ITepememienue,

CKOPOCTbh, YCKOPEHHUE

JlonmosHUTENBHAS
uHpopmanus
(uTOTOBBIC PE3YIHTATHI,
3TaIbl uX HOPMHUPOBAHUS
¥ CIIOCOOBI OLICHKH)

-1eMOHCTPUPOBATH HA
npuMepax poJib U MECTO
¢busrku B popMUpOBaHUN
COBPEMEHHOM Hay4YHOHI
KapTHUHBI MUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U
TEXHOJIOTHii, B TPaKTUIECKON
JeSITEILHOCTH JIFOJICH.
Texkymas U TeMaTHYeCKas.
Cnoco0bl OLICHUBAHUA
ycTHasi padora,
nucbMeHHas (TecThl,
JUKTAHTbI, IPOBEPOYHBIE U
caMoOCTOSITEJIbHbIE
padoThl), NpaKTHYECKas.

Y4uTHIBATH IPAHUIBI
NpUMeHEeHHUs U3YYeHHBIX
uznyecknx moaeeii:
Mar€puajibHasg TOYKaA,
WHEpIHaIbHAs CHCTEMa
OTCuéTa MpU PEUIEHUHN
¢du3nYecKnX 3a1ad.
PacnosnaBars pusnueckue




PaBHomepHoe
4 NPSIMOJTUHEIHOE bubmorexa HOK
p https://m.edsoo.ru/ff0c3620
JIBUKCHUE
PaBHOyCcKOpeHHOE
5 MPSMOJIMHEHHOE bubmorexa [JOK
P https://m.edsoo.ru/ff0c372e
JIBUKEHUE
CBoOogHoOE majieHue.
6 Y CKODEHILE bubmuoreka [JOK
p https://m.edsoo.ru/ff0c39cc
CBOOOJTHOTO TAJICHUS
Kpusonnuelinoe
JIBUKCHUE.
7 JlBwKene bubmuoreka [JOK
. https://m.edsoo.ru/ffOc3ada
MaTepUAIbHON TOUKHU
110 OKPYXHOCTH
[TpuHumn
OTHOCHUTEIIbHOCTH
Tanunes.
8 MHeD AL HbLE bubnuoteka [JOK
P https://m.edsoo.ru/ff0c3be8
CHUCTEMBI OTCUETA.
IlepBblii 3aK0H
HeroTona
Macca Tena. Cuna.
[TprHIMDI
9 CYNEPIIO3UIINU CHIL. bubnmnoreka [JOK
Bropoii 3akon https://m.edsoo.ru/ffOc3be8
Hrrotona mns
MaTepuagIbHOU TOYKH
10 TpeTwnii 3aKoH bubnuorexa [JOK

HrroTona nis

https://m.edsoo.ru/ffOc3be8

siBJIeHUs1 (pouecchbl) U
O00BSICHATH HX HA OCHOBE
3aKOHOB MEXaHUKH,
paBHOMEpHOE U
paBHOYCKOpEHHOE
MIPSIMONIMHEHOE TBIDKEHUE,
CBOOOHOE TaJeHue Tell,
JIBIDKEHUE 10 OKPYKHOCTH,
WHEPIUs, B3aUMOJICHCTBHE
TeJL.
OnuckiBaTh MeXaHUYECKOE
JIBUKeHHE, HCIOJIB3YS
(¢uznyeckne BeJNUYMHBI:
KOOpAWHATA, Iy Th,
TepeMeInIeHIe, CKOPOCTh,
YCKOpEHHE, Macca Tela, CHJa,
UMIIYJIbC TeJla, KHHETHYCCKast
SHEPrHs, MOTCHIUATbHAS
SHEPrus, MeXaHWJIeCKast
paboTa, MexaHHYeCKast
MOIIHOCTb; [TPU OMUCAHUU
MIPaBHIBHO TPAKTOBATH
(u3H9IecKuil CMBICIT
HCTIOJIb3YEMBIX BEIHMYUH, UX
0003HAYCHHS U CIUHHIIBL,
HAXOIUTh (POPMYIIBL,
CBSI3BIBAIOIIINE JTAHHYIO
(U3MYECKYIO BEJIMYHHY C
JPYTUMH BEJTMYHUHAMU.
AHATU3UPOBATH PU3HYECKHE
NMPOUECCHl ¥ ABJICHUS,
HCNOJb3Yy puznyeckne
3aKOHBI H MPUHIHIBI: 3aKOH
BceMHUpHOTo TsAroreHus, I, Il u
III 3axonbs1 HeroTOHA, 3aK0H




11

12

MaTCpHAJIBHBIX TOUCK

3aKOH BCEMUPHOI'O
Tsrotenus. Cuiia
TsbkecTu. [lepBas
KOCMUYecKast
CKOPOCTh

Cuna ynpyrocru.
3akon ['yka. Bec Tena

bubmuoreka [JOK

https://m.edsoo.ru/ff0c3d00

bubmuorexa [JOK

https://m.edsoo.ru/ff0c3el8

13

Cuiia TpeHusl.
Koapdpumnment
Tpenus. Cuia
COIIPOTHUBIICHUS TIPH
JIBIDKCHUU TEJa B
KHUJKOCTH WU Ta3e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3f76

14

15

IToctynarenbsHOE 1
BpalllaTEIbHOE
JIBOKEHUE
a0CONIOTHO TBEPOTO
Tesa. MOMEHT CHJIBI.
I1;meqo cuinsbl.
YcenoBust paBHOBECHS
TBEPIOIO TEla

Nmiynse
MaTepHalbHOU
TOYKHU, CUCTEMBI
MaTepUaIbHBIX
Touek. Mmmynbe
CUJIBL. 3aKOH
COXpaHEHUs

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c41a6

bubmuoreka [JOK

https://m.edsoo.ru/ff0c43d6

COXpaHEHHsI MEXaHUYECKOM
SHEPTHH, 3aKOH COXPaHEHHS
HMITYJIbCa, IPUHIIHIT
CYNEPIO3UINN CHJI, TPUHIIHI
PaBHOIIPABUS HHEPIIHAIBHBIX
CUCTEM OTCUETA, IPU 3TOM
pas3nuyarh CIIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €ro
MaTeMaTH4eCcKOe BBHIPAKEHHE U
ycnoBus (TpaHUIBI, 00IACTH)
NPUMEHUMOCTH.

OO0BsICHATH OCHOBHBIE
NPUHIMNBI JefiCTBHUS MalllH,
MIPUOOPOB U TEXHMUYECKUX
YCTpPOMCTB.

Paznuuarts yciaoBus ux
0e30MacHOro MCIOJIb30BAHUS
B ITOBCE/IHEBHOM JKU3HHU.
BbINOTHATDH YKCIEPUMEHTHI
10 MCCJIeJOBAHUIO
(hU3HYECKUX SIBICHUI U
TIPOIIECCOB € MCHOIb30BaHNEM
TIPSMBIX U KOCBEHHBIX
H3MEpEeHNH, IPH STOM
(hopmyHEpoBaTH
mpobieMy/3aady U TUIIOTE3y
y4eOHOTO 3KCIePUMEHTA,
coOHupaTh YCTaHOBKY U3
MPETIOKEHHOTO
obopymoBaHus, TPOBOJIUTH
OTIBIT ¥ (POPMYITUPOBATH
BBIBOJIBL.

OcymecTBIATh NPAMbIE H
KOCBeHHbIE H3MepPeHus
(U3MYECKHUX BEJINYNH, IPU
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MMITYyJIbCA.
PeaktusHoe
IBUKEHUE

Pabora u MomiHocTh
cunbl. Kunetnueckas
SHEeprus
MarepuaJbHOU TOUKH.
Teopema 00
W3MEHEHUU
KUHETUYECKOU
SHEPrUuu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

18

ITorenmmanpHas
SHEPrus.
ITorenmmanpHas
SHEPrus ynpyro
nedopMupoOBaHHON
MPY>KUHBI.
ITorennuanpHas
SHEpPrus Tena BOIU3H
MOBEPXHOCTU 3eMIIH

IToTeHIMaNBEHEIE U
HETIOTEHIIHAJIbHBIE
cubl. CBsi3b paboTHI
HETIOTEHITHAJIbHBIX
CHJI C UBMCHEHHEM
MeXaHnIeCKON
SHEPTHH CUCTEMBI
TeN. 3aKoH
COXpaHEeHUs

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

9TOM BBIOMpaTh ONTUMAaJIbHBIH
Croco0 m3MepeHus u
HCTIOJIb30BaTh H3BECTHBIC
METOJIBI OLIEHKHU
MOTPEIIHOCTEN U3MEPEHUH.
HccnenoBarb 3aBUCHMOCTH
Mexay Gu3ndecKuMHU
BeJMYUHAMU C
HCIOJIb30BaHUEM MIPSIMBIX
HU3MEpEHUll, Mpu 3TOM
KOHCTPYHPOBATH YCTaHOBKY,
(uKCUpPOBATH PE3yNbTATHI
MTOTyYCHHOH 3aBHCHMOCTH
(hM3MYECKUX BETMYUH B BHJIC
TabIuI U TpaUKOB, eNaTh
BEIBOJIBI TI0 pe3yIIbTaTaM
HCCIIeIOBaHHUS.

CobuionaTh npaBusa
0e30macHOro Tpyaa npu
NMPOBeIeHUN HCCIIEI0BaHUN B
pamKax y4eOHOTro
IKCIICPUMEHTA, YIeOHO-
HCCIICIOBATEIBCKON 1
MIPOEKTHOH NIEATEITHHOCTH C
HCTIOJIb30BaHUEM
M3MEPHUTENBHBIX YCTPOUCTB 1
71a00paTOPHOTO
06opynoBaHuUs.

Pemats pacuyérHble 3axa4u ¢
SIBHO 3a/IaHHOM (pr3nyeckoit
MOJIEITBIO, HCIIONB3YSI
(u3nyecKre 3aKOHbBI 1
MIPUHIIUIBI, HA OCHOBE aHAIM3a
YCIIOBHS 3a7a4¥ BEIOUPATH
(pU3HYECKYIO MOJIEIb,
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MEXaHUYECKOH
SHEPrUuu

JlaGopaTopHas
pabora
«Hccnenosanue
CBSI31 PabOThI CHIIBI C
U3MEHEHUEM
MEXaHHUYECKOM
SHEPTUHU Teja Ha
pUMepe PaACTKCHIS
PE3UHOBOTO KIyTa»

20

KonTponbnas pabora
10 TeEME
«Kunemartuka.
JlnHamuka. 3aKOHBI
COXpaHEHHUS B
MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

BBIJICTIATH (PU3HYECKUE
BEMYMHBI ¥ HOPMYIIBI,
HEOOXOqUMBIE I €8
pELICHUs], IPOBOIUTH PACUETHI
1 OIICHUBAThH PEATBHOCTD
MIOTYYE€HHOTO 3HAYCHUS
(u3MYEeCKOil BeNNYNHBIL.
PemaTtp KavyecTBeHHbIE
3a/1a4M: BEICTPANBATh
JIOTUYECKH
HETPOTHBOPEUYHUBYIO LIEIIOUKY
paccykaeHuil ¢ onopoi Ha
N3y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH 1
(usHyecKne IBICHUS;
HCTIONIB30BATh MPU PEIICHUH
yueOHBIX 337124 COBPEMEHHbBIE
UH(OpPMAaLMOHHBIE
TEXHOJIOTHH IS TIOUCKa,
CTPYKTYPHPOBaHHUS,
UHTEpIpETAUT U
TIPEACTaBICHUS YIeOHOU U
Hay4HO-TIOIYJIIPHOH
nH(pOpManny, OITy4YSeHHON U3
Pa3IMYHBIX HICTOYHHUKOB,
KPUTHYECKH aHAJIN3UPOBATh
MOJy9aeMy0 HH(POPMAIHIO.
I[puBoaIUTH NPUMeEPHI
BKJIa/1a POCCUICKHUX U
3apy0e:KHbIX YUEHbIX-
(u3nkoB B pa3BuTHE HAyKH,
00BSCHEHUE NPOLIECCOB
OKpY’KalOIIero Mupa, B
pa3BUTHE TEXHUKH U
TEXHOJIOTHUI1.

Hcnosb3oBars




TeopeTH4ecKue 3HAHMS M0
(¢u3uke B noBce1HEBHON
JKU3HU U 00eCcTIeUeHUs
0e30macHOCTH TIPH OOpaIeHIH
¢ mprudopamMu U TEXHHIECKIMHA
yCTpoiicTBamMH, JJis
COXpaHEHHMs 3710POBbS U
co0JIoIeHHsT HOpM
9KOJIOTMYECKOTO MTOBEJCHUS B
OKpYXarolliei cperne.
PaGoraTs B rpynme c
BBITIOTHEHUEM PA3ITHIHBIX
COLMANTEHBIX POJICH,
IUTAHUPOBATh PadOTy TPYIIIIEL,
PAIMOHATBHO paCTIPEACTTh
00513aHHOCTH U TJIAHHPOBATh
JCATCIBbHOCTH B
HCCTAaHAAPTHBIX CUTYalUAX,
aJIeKBaTHO OLICHUBATh BKJIAJ
KaXXJ0T0 U3 YHYaCTHUKOB
TPYNIIbl B PELICHUE
paccMaTpuBaeMO TPOOIIEMBI.
Texkyumasi M TeMaTHYeCKasl.
Cnoco0bl OLICHUBAHUA:
ycTHasi padora,
nucbMeHHas (TecThbl,
JUKTAHTBI, IPOBEPOYHbIE H
caMocCTOsITeIbHbIE
padoThl), NpaKTHYECKas.

21

OcHOBHBIE
[MOJIOKEHUS
MOJIEKYJIIPHO-
KHUHETUYECKOM
TEOPUH.

bu6mmorekxa [{OK
https://m.edsoo.ru/ff0c4dc?

YuuTBIBATH TPAHUIBI
NPHUMEHEHHS H3Y4YEeHHBIX
uznuecknx moaeeii:
HJIeaJbHBIN Ta3, MOJICIH
CTPOEHHUS Ta30B, KUJIKOCTEH
U TBEPIBIX TeJl, IPU




22

23

24

25

26

BbpoyHnoBckoe
JIBIKECHHUE.
Auddysus
Xapakrtep JBUKEHUS
Y B3aUMOJICUCTBUS
YacTHUI[ BEUIECTBA.
Mopenu crpoeHus
ra3oB, KUAKOCTSH U
TBEPIBIX TEI

Macca monexy:i.
KonunuectBo
BEIICCTRA.
ITocrosHHas
ABoraapo

Termmosoe
paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temriepatyp Llenbcns

WneanpHbIl Ta3 B
MKT. OcHoBHOE
ypaBueHue MKT

AOcomroTHas
TeMIlepaTypa Kak
Mepa cpeHen
KHUHETUYECKOMH
SHEPTHH JIBHKCHHS
MOJIEKYJI. Y paBHEHUE
Menpaeneena-

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

penieHun GU3NICCKUX 3a]1aY.
Pacno3naBarp gpusnyeckue
siBJIEHUS (IIpouecchbl) U
O00BSICHATH HX HA OCHOBE
3aKOHOB MOJICKYJISIPHO-
KMHETHYECKOUN Teopuu
CTPOCHUS BelleCTBA
muddy3us, OpOyHOBCKOE
JIBUXKEHHE, CTPOCHUE
JKUAKOCTEN U TBEPBIX TET,
U3MEHEeHue 00béMa Tel npu
HATpPEeBaHUU (OXJIAXKIACHUN),
TEIUIOBOE paBHOBECHE,
HCTIapeHHe, KOHCHCAINS,
IUTaBIICHHUE, KPUCTAJUTA3AIIHS,
KHIICHHUE, BIIaXKHOCTD
BO3yXa, MMOBLIIICHUE
JIaBJICHUs ra3a IpH ero
Harp€BaHWU B 3aKPBITOM
cocynie, CBA3b MEXIy
napamMeTpaMH COCTOSHUS
ra3a B H30IpOIIECcCax.
OnuceiBaTh H3y4YeHHbIE
TeIJIOBble CBOMCTBA TeJl U
TeNJIOBbIE SIBJIEHHS,
HCTIONB3Ys (PU3UIECKUE
BCIIMYHUHBI. JaBJICHUC rasa,
TeMIeparypa, CpeHssa
KUHETUYCCKAA OHEPI'UA
XA0TUYECKOTO JIBUKEHHUS
MOJIEKY,
CpelHeKBaIpaTHYHas
CKOpPOCTb MOJIEKYIL,
KOJIMYECTBO TEILJIOTHI,
BHYTPCHHSISA DHEPTHs, paboTa
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Knaneiipona

3akoH JlambTOHA.
["a30BbIe 3aKOHBI

28

JlaGopatopHas
pabora
«HccnenoBanne
3aBUCUMOCTHU MCIKIY
napaMeTpamu
COCTOSTHUS
pa3peKeHHOTr0 raza

29

H3omponeccol B
UJICATLHOM Ta3e U MX
rpadguyeckoe
npe/ICTaBICHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

30

31

BnyTtpeHnHss 3HEeprus
TEPMOJANHAMHYECKOMN
CHUCTEMBI B CTIOCOOBI
€€ U3MECHEHMUS.
KonuyecTBo TEmIoTHI
U paboTa.
Bnytpennss sneprus
OJHOATOMHOTO
WJICATIbHOTO Ta3a

Bunbr
TEIIoNepe1aun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

32

VnenpHas
TEMI0EMKOCTD
BEIIIECTRA.
KonnuecTBo TEMIOTH

bu6mmorekxa [{OK
https://m.edsoo.ru/ff0c5c36

raza, Ko3QQpHuIueHT
TI0JIE3HOTO AEUCTBUS
TEIUIOBOTO JIBUTATEIIS; IPU
OTIMCaHUH TIPABUIEHO
TPaKTOBATh (PU3NIECKUN
CMBICIT UCTIONTb3YEMBIX
BEJIMYMH, NX 0003HAYECHHS U
€/IMHULIBI, HAXOJJUTh
(hopMyJIBI, CBS3BIBAIOIUC
JAHHYIO (PH3HYCCKYIO
BEJINYUHY C IPYTUMU
BETTMYHHAM.
AHagm3upoBaTh GpusnyecKkue
MpouecchHl U ABJICHH,
HCIOJIb3Yys pusnueckue
3aKOHBI H MPUHIHIBI:
MOJIEKYJIAPHO-KHHETHYECKYTO
TEOPHIO CTPOCHHUS BEILIECTBA,
ra30BbIe 3aKOHBI, CBSI3b
cpeaHeil KHHEeTUYeCKOU
OHEPI'UU TEIJIOBOI'O ABUKCHUSA
MOJIEKYJI C a0COFOTHON
TEMIIEPATYPOH, IEPBBINA 3aKOH
TEPMOJWHAMHUKH, TIPH STOM
pa3IuyaTh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €TO
MaTeMaTHYECKOE BBIpaKEHUE U
ycioBust (TpaHUIBl, 00JIaCTH)
MPpUMEHHUMOCTU,
OOBSCHSITH OCHOBHBIE
TMPUHIIUTIBI JleﬁCTBI/If{ MaIlIuH,
MIpUOOPOB U TEXHMYECKHUX
YCTPONCTB; pa3nu4arb
yCIIOBUsI X 0€3011acHOTO
HCIOJIb30BaHUs B
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34

35

IpU Terionepenaye.
AnrnabaTHBIN
npoiiecc

ITepBblii 3aK0H
TEPMOJUHAMUKHU U
€ro NpuMeHEHHue K
M30IpoIeccam

HeobpartumocTs
MIPOLIECCOB B
npupoae. Bropoit
3aKOH
TEPMOJIMHAMUKH
[Tpunumn neicTBus u
KIIJI remoBoi
MAIIUHbI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc5efc

bubmuorexa [JOK

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

https://m.edsoo.ru/ff0c600a

36

Muxn Kapno u ero
KITJ

37

38

39

DKOJIOTHYECKUE
POOJIEMBI
TETUIOHEPTETHKU
Ob6o06maromuit ypok
«MomnekynsipHas
¢duzuka. OCHOBBI
TEPMOTUHAMHKH

KonTponsHas padora
1o TeMe
«MomnekynspHas
¢duzuka. OCHOBBI
TEPMOANHAMHKN >

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c6938

bubmuoreka [JOK

https://m.edsoo.ru/ff0c6a50

MOBCETHEBHOM KU3HHU.
Pazauuarth ycjaoBus ux
0e30I1acHOr0 MCIIOIb30BAHMS
B IIOBCETHEBHOMN JKU3HU.
BbINOJHATH 3KCIIEPHMEHThI
10 HCCIeJOBAHUIO
(U3MYECKUX SBICHUH U
MIPOLIECCOB C UCIIOIb30BaHUEM
MIPSIMBIX U KOCBEHHBIX
HU3MEpEHUll, Mpu 3TOM
(dbopmyarpoBaTh
mpobieMy/3agady U TUIOTE3y
y4eOHOT0 3KCIIEpUMEHTa,
coOMpaTh YCTAaHOBKY U3
TIPEATI0KEHHOTO
000pyIOBaHUsI, IPOBOIUTH
OIIBIT ¥ POPMYJIHPOBAThH
BBIBO/JIBL.

OcyliecTBIATH NPAMbIE H
KOCBEHHbIE U3MepeHns
(U3MYECKUX BEINYUH, TIPH
9TOM BBIOMpaTh ONTHMAaJIbHbIH
Croco0 M3MepeHus U
HCIIONIb30BaTh N3BECTHBIC
METO/IbI OLIEHKH
MOTPEIIHOCTEN U3MEPEHUH.
HccnenoBarb 3aBUCHMOCTH
Mexay pusndecKuMu
BeJIMYMHAMH C
HCTIOJIB30BaHUEM IPSIMBIX
U3MEpEHU, IPU 3TOM
KOHCTPYUPOBaTh YCTaHOBKY,
(UKCHpOBaTh pe3yIbTaThI
MOJTy4YEHHOH 3aBUCUMOCTHI
(pU3MYECKUX BEJINYMH B BUJIE
TabIuI U TpaUKOB, IeNaTh
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41

42

[TapooOpa3zoBanue u
KOH/JICHCALIUS.
Hcnapenue u
KUIICHUE

AOcomoTHag u
OTHOCHUTEJIbHAS
BIIQYKHOCTH BO3/yXa.
Haceiennsrii nap

TBépmoe Teno.
Kpucrannuueckue u
aMopdHBbIC Tea.
AHun3oTponus

CBOMCTB KpPHUCTAJLJIOB.

Kuakue Kkpucrasibl.
CoBpeMeHHbIE
MaTepualIbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c64d8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c65f0

43

ITmaBnenne n
KpUCTAJUTH3AIIUS.
VY nenpHas TemiaoTa
IJIaBJICHHS.
Cyb6numarus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

44

YpaBHeHue
TEIUIOBOTO OanmaHca

bu6mmorekxa [{OK
https://m.edsoo.ru/ff0c6820

BBIBOJIBI 110 PE3YJIbTaTaM
HCCIICIOBAHMS.

CobaroaaTs npaBuia
0e3omacHOro Tpyaa npu
NMpoBeJeHUH HCCIICIOBAaHNNA B
paMKax y4eOHOTo
9KCIIEpPUMEHTa, y4eOHO-
HCCIIeIOBATEIBCKON 1
MIPOEKTHOM JIESITEIILHOCTH C
HCIIOJIb30BaHHEM
U3MEPHUTENILHBIX YCTPOHCTB U
1a00paTOPHOTO
00opyIoBaHUs.

Pemats pacuérnsble 3axa4m ¢
SIBHO 3aJaHHOI (pr3uyecKoi
MOJICIBIO, UCTIONB3YS
(usnUecKue 3aKOHbI U
NPUHLMUIIBL, HA OCHOBE aHaJM3a
YCJIOBUSI 33141 BBIOMPATH
(bU3NYECKYIO MOJICTIb,
BBIJICIISITH (PU3HYECKUE
BEJTMYUHBI # (HOPMYIIHI,
Heo0XoIUMBIE IS 6
pelIeHUs, TPOBOIUTE PACUETHI
¥ OLICHUBATH PEATbHOCTh
MTOTyYCHHOTO 3HAYCHUS
(hu3NUeCKOil BETMYUHBI.
Pemath KavyecTBeHHbIE
3a/1a4M: BBICTPAUBATh
JIOTUYECKH
HETPOTHBOPEUYUBYIO LIEIIOUKY
paccyxaeHuii ¢ onopoi Ha
W3y4YEeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH 1
(usnyeckue SBICHUS;
HCIIONIb30BATh NPU PEIICHUH




yueOHBIX 337124 COBPEMEHHbBIE
WHPOPMALNOHHBIE
TEXHOJIOTHH AJISI TIOUCKA,
CTPYKTYPHpPOBaHUS,
HHTEPIIPETANNH U
TIpeCTaBICHUS yueOHOH 1
Hay4HO-TIOIYJIIPHOU
nH}pOpManny, TOITy4YEeHHON U3
Pa3NYHBIX HICTOYHUKOB,
KPUTHYECKH aHAJIN3UPOBATh
noxyyaemyro nHdopmanuio.
IIpuBoAUTH NPpUMeEPBI
BKJIa1a POCCUMCKUX U
3apy0e:KHbIX Y4EHbIX-
(pM3uKOB B pa3BUTHE HAYKH,
00OBSCHEHUE MPOLIECCOB
OKpY’KaloIlero Mupa, B
Pa3BUTHUEC TCXHUKH U
TEXHOJIOTHH.
Hcnoan3oBarh
TeopeTHyecKue 3HAHMS 10
(¢uzuke B noBce1HEBHOMN
KHU3HU JUTs 00ecTieYeHns
0e30MacHOCTH IpU OOpaIlCHIH
¢ MpubOpamMy ¥ TEXHHIECKUMH
YCTPOWCTBaMH, AJIsS
COXpaHEeHHMsI 3/I0POBbS U
COOJIOICHHUS HOPM
9KOJIOTMYECKOTO IMOBEJICHUS B
OKpYy’Karouieil cpene.
PaGoraTs B rpynme c
BBINOJTHEHUEM Pa3INIHBIX
COIMAIBHBIX POJIEH,
IUIAHUPOBATh paboTy
TpyYIBI, PAOHAIBHO
pacrpenenaTs 00s13aHHOCTH




BHeKTpI/ISaI_II/IH TCII.

DNeKTpUYECKU

45 sapsx. Jlpa B bubmuorexa [JOK

https://m.edsoo.ru/ffOc6bcc

AIIEKTPUYECKUX
3aps0B
IIpoBOonHUKH,
JUDJIEKTPUKU U

46 MOJIYTIPOBOJTHUKH. bu6nuorexa [IOK
3aKOH COXpaHEeHHUs https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO
3apsana
B3anmoneiictBue

47 3apsAI0B. 3aKOH bubmuoreka [JOK
Kynona. Toueunslii https://m.edsoo.ru/ffOc6ce4
JNEKTPUYECKUN 3apsit

48 HanpspokéHHOCT bub6nuorexa [IOK

SJICKTPUICCKOT'O

https://m.edsoo.ru/ff0c6df2

Y TUTAHUPOBATh
JIeSITeTHHOCTD B
HECTaHIAPTHHIX CUTYaIHsX,
aIeKBaTHO OIICHUBAThH BKJIA]I
KaXXI0TO U3 YIACTHHKOB
TPYIIIEI B pEeUICHNE
paccMaTpuBaeMoin
po0IeMBl.

Tekymias 1 TeMaTHYeCKAs.
Cnoco0bl OLIeHUBAHUA:
ycTHasi padora,
nucbLMeHHas (TecThbl,
JHKTAHTHI, IPOBEPOYHbIE H
caMoOCTOSITeTbHbIE
padoThl), npaKTHYeCKAs.

Y4uurpiBaTh rpaHULbI
NMpUMeHeHHUs U3YYeHHbIX
puznyeckux mopgeeii:
TOYEYHBIN HJIEKTPUIECKUI
3apsa] IpU peLICHUN
(u3HUecKux 3amad.
Pacno3naBarp dpusnyeckue
siBJIeHUs1 (pouecchbl) U
00BSICHATH UX HA OCHOBE
3aKOHOB DJIEKTPOIUHAMUKH
CBSI3b MEX/Iy MTapaMeTpamH,
SJIEKTpU3AIIHS T,
B3aUMO/JICHCTBUE 3aPsII0B.
OnucbiBaTh U3y4YeHHbIE
3JIeKTpUYecKHe CBOMCcTBA
BellecTBA U
3JIEeKTpUYecKHe SIBJIeHUS
(mpouecchbl), HCHOJIB3YS
uznyeckne BeJINUYNHBI:
3JIEKTPUUYECKUM 3apsij,




nons. [punuun
CYTEPIIO3UILINH
AIIEKTPUUECKUX
noieit. Jlnauu
HaIpsKEHHOCTH

49

PabGoTa cun
AIIEKTPOCTATUIECKOTO
o, Ilorennman.
PaznocTts
MMOTEHIINAIOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6f00

50

[IpoBogHUKH 1
JIUAJICKTPUKHU B
ANEKTPOCTATHYECKOM
IoJIC.
Jwusnexrpudeckas
MIPOHUIIAEMOCTh

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

o1

52

53

54

DNEeKTPOEMKOCTb.
Konpnencarop

DNEeKTPOEMKOCTh
IUIOCKOTO
KOHJIeHCcaTopa.
DHeprus
3apsHKEHHOTO
KOHJIeHCaTopa
JlaGoparopHas
pabora "U3mepenue
3IEKTPOEMKOCTH
KOHJieHcaTopa"

[IpuHiun nercTBus u

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

3IEeKTpUUYECKOE TI0Je,
HaIpsLKEHHOCTD T10JIS,
MIOTEHINAJ, PA3HOCTH
MIOTCHIINAJIOB; TIPH OITUCAHUA
MIPaBIWIBHO TPAKTOBATH
(u3nIecKU CMBICIT
HCIIONIb3YEMbIX BETUUUH, HX
0003HauCHNUS U eTUHULIBI;
yKa3bIBaTh (OPMYJIbI,
CBS3BIBAIOIIUE JAaHHYIO
(U3MYECKYIO BETHYHHY C
JPYTHUMH BETHIHHAMU.
AHagm3upoBaTh GpusnyecKkue
npoueccsl u siBJIeHN,
HCIOJIb3Yys pusnueckue
3aKOHBI M MPUHIMIBI: 3aKOH
COXPaHEHHUS AIIEKTPUIECKOTO
3apsaa, 3akoH KymnoHa, npu
3TOM Pa3INyaTh CIOBECHYIO
(hopMYIHPOBKY 3aKOHA, €T
MaTreMaTHYeCcKoe BBIPAKCHUE U
ycnoBus (TpaHUIBL, 00IACTH)
MIPUMEHUMOCTH;
OOBSCHATH OCHOBHBIC
TIPUHIMIB ICHCTBHS MaIlIvH,
MIPUOOPOB U TEXHMUYECKUX
YCTPOUCTB; pa3iandarh
yCIIOBUS UX 0€30MacHOTO
UCTIOJIB30BaHMS B
MIOBCEIHEBHOM JKU3HU.
Paznuyarth yciaoBus ux
0e30MacHOro KMCIOJIb30BaHUS
B TIOBCETHEBHOH >KH3HH.
BbINoaHATH 3KCIIEPHMEHThI
M0 MCCJIeJOBAHUIO




NpUMEHEHHE
KOHJIEHCATOPOB,
KOIHPOBAJILHOTO

arnmapara, CTpyMHOro

IIPUHTEPA.

DIIeKTpoCcTaTHIYECKas
3alIUTa. 3a3eMJIEHUE

AIEKTPONpUOOpPOB

55
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DIIEKTPUUYECKHH TOK,

YCIJIOBHS €T0
CYIIIECTBOBAHHSI.
ITocTOSIHHBIHN TOK.
Cuita TOKa.
Hanpsoxenue.
CornpoTHuBICHHE.
3akon Oma Jjis
y4acTKa Ienu

[TocnenoBarensHoe,
napajenbHoe,
CMEIIaHHOe
COeIMHEeHNE
IMPOBOAHUKOB.
JlaboparopHas
pabora «M3yuyenue
CMEIIaHHOTO
COCIIMHEHUS
PE3UCTOPOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 momHoOCTh
AIIEKTPUIECKOTO

bu6mmorekxa [{OK
https://m.edsoo.ru/ff0c7838

(U3MYECKUX SBICHUH U
MIPOIIECCOB € MCHOIb30BAHUEM
TIPSAMBIX U KOCBEHHBIX
U3MEPEHUH, IPU 3TOM
(hopmyHEpOBaTH
mpobieMy/3agady U THIOTE3y
y4eOHOro 9KCIepUMEHTa,
coOHUpaTh YCTAaHOBKY U3
MIPEATI0KEHHOTO
000pyI0BaHUs, IPOBOUTH
OIIBIT ¥ POPMYJIHPOBAThH
BBIBOJIBL.

OcyumecTBJIATH NPAMbIe H
KOCBeHHbIE H3MepPeHus
(pU3HYECKHX BEINYNH, IPU
3TOM BEIOMpATh ONTHMAaIbHBIH
Croco0 M3MepeHus U
UCIIOJIb30BaTh U3BECTHBIC
METOAbI OLICHKN
MOrPEIIHOCTEH U3MEPEHU.
HccnenoBarb 3aBUCHMOCTH
MexRay PU3NYeCKUMU
BeJIMYMHAMH C
HCTIONIb30BAHHEM TIPSIMBIX
HU3MEpEeHNH, IPH STOM
KOHCTPYHPOBATh YCTAHOBKY,
(UKCHPOBaTh pe3yJIbTaThI
MOJIy4Y€HHOI 3aBUCUMOCTH
(bHSH‘IeCKI/IX BCJIMYUH B BUJIC
Tabyui ¥ rpaduKoB, 1e1aTh
BBIBOJIBI IO PE3YyJIbTaTaM
HCCIIEIOBAHMSI.

Co0anonaTs npaBuiIa
0e30macHOro Tpyaa npu
MPOBeIeHNHN UCCIIE0BaHUI B




58

ToKa. 3akoH Jlxoyns-
Jlenna

3axon Oma st
MOJTHOM (3aMKHYTOI)
AIEKTPUUYECKOM LIETIH.
KopoTtkoe
3aMbIKaHUE.
JlaboparopHas
pabora «M3mepenue
OJIC ncrouyHnka Toka
¥ €T0 BHYTPEHHETO
COTIPOTHUBIICHUS»

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

pamKax y4eOHOro
SKCIEPUMEHTA, YIeOHO-
HUCCIENOBATEILCKON 1
MIPOEKTHOM EATEIbHOCTH C
HCTIOJIb30BaHUEM
M3MEPHUTEIBHBIX YCTPOUCTB 1
J1a00paTOPHOTO
000pyI0BaHUs.

Pemats pacuéTHble 3a7a49u ¢
SIBHO 3aIaHHOM (pr3uyecKoit
MO/IEITBIO, HCIIOJB3YsI
(u3nveckre 3aKOHHI U
TIPUHITUTIEL, HA OCHOBE aHaJIH3a
YCIIOBHS 3a7a4l BEIOUPATH
(hU3NIECKyI0 MO,
BBIICISATH (PU3NICCKUE
BEJINUUHBI U POPMYIIBL,
HEoOXoIuMbIe ISt €€
pellIeHus, TPOBOJAUTH PACUETHI
1 OLICHUBATH PCAJIbHOCTDH
MOJIY4YEHHOTO 3HAYCHUS
(hu3HIecKoil BETMIHHEI.
Pemath kauecTBeHHbIE
3a/1a4u: BEICTPAaNBaTh
JIOTHYECKH
HEIPOTHBOPEUYHBYIO IICTIOUKY
paccyxaeHui ¢ ornopoit Ha
N3Yy4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U
(usnUecKue SIBICHUS,
HCIIOJIb30BATh MPH PELUICHUU
Y4eOHBIX 33/1a4 COBPEMCHHEIC
WH(POPMAIMOHHBIC
TEXHOJIOTHH JJIS TIOUCKa,
CTPYKTYPHUPOBAHHS,
WHTEPIPETALNN H




MIPEACTaBICHUS YUeOHOU U
Hay4HO-TIONYJISIPHOM
nHpOPMAILNH, TOTyYeHHOH 13
Pa3NUIHBIX HCTOYHUKOB,
KPUTHYECKH aHAIN3UPOBATH
oTy4aeMyto HH(OpMAIHIo.
I[puBoaUTH NPHUMeEPBHI
BKJIa/1a POCCHIICKHX H
3apy0e:KHbIX Y4EHbIX-
(pu3MKOB B pa3BUTHE HAYKH,
00BSICHEHUE MPOLIECCOB
OKPY’KaIOIIEeTo MHpa, B
pa3BUTHE TEXHUKHU H
TEXHOJIOTHH.
Hcnoab3oBarb
TeopeTHYeCKHe 3HAHUS 10
(usuke B NoBCeIHEBHON
JKU3HH [T 00CCTICUCHUS
0e30MmacHOCTH IpH 00paleHu
¢ MPUOOpaMH U TEXHUICCKIUMU
ycTpoucTBaMu, AJis
COXpaHCHHUS 37I0POBbS U
COOJIOICHHS HOPM
9KOJIOTUYECKOTO MTOBEICHHS B
OKpY>Karomien cpeje.
Paborars B rpynme c
BBITMTOJTHECHHUEM PA3JIMYHBIX
COLIMAJIbHBIX POJICH,
TUTAHUPOBATH PaboTy
TPYIIIBI, PALMOHAIBHO
pacnipenensTb 00I3aHHOCTH
1 IIJIaHUPOBATh
JIeTeNIbHOCTh B
HEeCTaHJapTHBIX CUTYalusX,
a/IeKBaTHO OLICHWBATh BKJIA]]
KaXJIOT0 M3 yYaCTHHKOB




TPYIHI B peLIeHHe
paccmMaTpuBaeMoit
TPOOIIEMEI.

Texkyumas U TeMaTHYeCKas.
Crnoco0bI OLICHUBAHUA:
ycTHas padora,
nucbMeHHast (TecThl,
JUKTAHTBI, IPOBEPOYHbIE H
CaMoCTOSITeIbHbBIE
padoThI), NPpaKTHYeCKAs.
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62

OneKTpOHHAas
MIPOBOJIUMOCTH
TBEPBIX METAJIIOB.
3aBUCHUMOCTh
COTMPOTUBIICHUS
METaJIJIOB OT
TEMIIEPATYPHI.
CBepXInpoBOAUMOCTh

DNEeKTPUYECKUI TOK
B Bakyyme. CBolicTBa
AIEKTPOHHBIX MMYYKOB

[TonynpoBogHUKH, UX
coOCTBEHHAs U
pUMecHas
MPOBOAUMOCT.
CaoiicTBa p—Nn-
nepexo/a.
[TonynpoBOIHUKOBBIE
prOopbI
DNEKTPUUECKHI TOK
B PacTBOpax u

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba

Texkyumas M TeMaTHYeCKas.
Cnoco0bl OLICHUBAHUA:
ycTHasi padora,
nMuCcbMeHHas (TeCThl,
JUKTAHTBI, IPOBEPOYHbIE H
€CaMOCTOSITE/IbHbIE
padoThI), NpaKTHYeCKast.




pacruiaBax
AIIEKTPOJIUTOB.
DIIEKTPOAUTHYECKAS
JIMCCOIIMALTHSI.
DIIEeKTPOIN3

63

DJIEKTPUUYECKUI TOK
B raszax.
CaMoCTOSTEIbHBIN U
HECAaMOCTOSATCIbHBIN
pa3psa. MonHus.
IIna3zma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DIIeKTPUUYECKHE
npuOopsI U
YCTPOMCTBA U UX
MIPAKTHIECKOE
NPUMEHCHHE.
[TpaBuna TeXHUKH
0e301acHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c86fc

65

O06o0maromuii ypok
«INEKTPOTUHAMHUKAY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

66

KonTponbnas pabota
1o TeMe
«INEKTPOCTATHKA.
ITocTosiHHBIN
AIIEKTPUYECKHI TOK.
Toxu B pa3nuyHbIX
cpenax»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

67

Pe3zepBHBIi ypOK.
KonTponbnas pabota

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8c56

Texkyumasi M TeMaTHYeCKasl.
Cnoco0bl OLleHUBAHUA:




0 TeMe
n "
DIeKTpoAMHAMUKA

Pe3epBHBIit ypOK.

ycTHas padora,
nucbLMeHHas (TecThbl,
JUKTAHTHI, IPOBEPOYHbIE U

Bu6miorexa [[OK CaMOCTOSITE/ILHBIE
68 O06o0maromuii ypok 1 https://m.edsoo.ru/FOC8f6e padoThl), NpaKTHYECKAS.
no treMam 10 knacca
OBILEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME




11 KJIACC

KoaudecTBO 9acoB

IMPOBOAHUK C TOKOM.

DJIeKTPOHHbIE
Ne Jlara P
uudgposbie
n/ Tema ypoka Bcer KoHTpobHBI IIpakTu4eckn H3Yy'4YeHH
o0pa3oBaTtejibHbIE
n 0 e padoThlI e padoThlI |
pecypchl
[TocTostHHBIE
MarHuThl U UX
B3aMMO/ICHICTBHUE.
bubmuorexa [JOK
MaruauTHoe noie.

1 . 1 https://m.edsoo.ru/ff0c977
Bekrop MarHuTHOM 8
UHAyKUuU. JInaumn B
MarHUuTHOM
WHIYKIUU
MaruauTHOe nosie
MIPOBOJIHUKA C TOKOM.

5 OmneiT Opcrena. 1 bubnmnorexka HOK
Bzaumoneicreue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C
TOKOM
JlaboparopHas

3 pabota «M3yueHue 1 1 bubnmnorexka [JOK
MarHuTHOTO MOJISt https://m.edsoo.ru/ff0c98fe
KaTYIIKHA C TOKOM»

[evicTBue
but6mmoreka [IOK
4 MarHUTHOTO TOJIS Ha 1 1

https://m.edsoo.ru/ff0c9ac0

JlomostHUTEIBHA
a1 uHopmanus
(nTorosnie
Ppe3yIbTaTHhI, STaIbl
uX (hOPMHUPOBAHUS
M CIIOCOOBI OIIEHKH)

Pacno3naBarsb
duznyeckue
siBJIeHUs1 (TIPOLIECCHI)
1 OOBSACHATH UX Ha
OCHOBE 3aKOHOB
3JEKTPOAUHAMUKH U
KBaHTOBOH (PI3HKH:
JNEeKTpUIEeCcKas
MIPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE,
XUMHUYECKOE,
MAarHuTHOE JeNCTBUS
TOKa,
B3aUMO/IEIiCTBUE
MarHuToB,
3JEKTPOMarHuTHas
HHIYKUMSL, NeiicTBUe
MarHUTHOTO TIOJISl Ha
MIPOBOJIHHUK C TOKOM H
JIBHKYLLUICS 3apsil.
OnuceiBaThH
U3yYeHHbIe
cBOlicTBa BelllecTBA
(3neKTpuuecKkue,
MarHuTHBIE,




Cuna Ammepa.
JlaGopatopHas
pabora
«HccnenoBanne
JEUCTBUSA
MOCTOSTHHOTO
MarHurTa Ha paMKy C
TOKOM

[ericTBue
MAarHuTHOTO I10JId Ha
JBUKYITYIOCS
3apsHKEHHYIO
yactuny. Cuna
Jlopenia. Pa6ora
cuibl JIopeHna

DJIeKTpOMarHuTHas
uHaykuus. Ilotox
BEKTOPAa MarHUTHOMN
unaykuuu. J/1C
WHIYKIIUU. 3aKOH
ANEKTPOMATHUTHOMU
nHaykuu Papanes
JlaGopatopHas
pabota
«Hccnenosanue
SBJICHUS
3JIEKTPOMArHUTHOM
UHAYKLIAN»

bubnnoreka IIOK
https://m.edsoo.ru/ff0c9df4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcals
0

NHAyKTUBHOCTSD.

bu6nuoreka [IOK

OINTHYECKHUE,
ANEKTPUIECKYIO
MIPOBOIUMOCTD
Pa3IUYIHBIX Cpex) U
AIEKTPOMAarHUTHEIC
SIBIICHUS (TIPOIIECCHI),
UCTIONB3YS
¢dusnyeckne
BEJINYUHBL:
INEKTPUUECKHUH
3apsij, Chia ToKa,
ANEKTPHYECKOE
HanpsHKEHUE,
ANEKTPHYECKOE
COTIPOTHUBIICHUE,
pa3HOCTh
MOTEHIUAJIOB,
3JIEKTPOABHKYIIAs
cuna, paboTa ToKa,
WHAYKOUA
MAr"HmMTHOTO I10JIA,
cuia AMriepa, cuia
Jlopenua,
HHIYKTHBHOCTH
KaTyIIKH, SHEPT U
ANEKTPHYECKOTO U
MarHUTHOTO TIOJIeH,
TPAaKTOBAaTh
(bu3HYEeCKUi CMBICIT
HCIOJIb3YEMbIX
BCIINYUH, UX
0003HaueHHS 1
€/IMHMIIBI, YKa3bIBaTh
(bopmybl,
CBSI3BIBAIOIIUE




SIBnenue
camounaykuuu. J1C
CaMOMHTyKIIUH.
DHeprusi MarHuTHOro
110JIs1 KaTyILKH C
TOKOM.
DneKTpOMarHuTHOE
nosne

https://m.edsoo.ru/ffOca60
0

TexHmdyeckue
YCTPOMCTBA U UX
MIpUMEHEHHUE:
IMOCTOSIHHBIC
MAarHuTEhl,
3JIEKTPOMATrHUTHI,
ANEKTPOJABUIATEIb,
YCKOpHUTEIIH
AJIEMEHTAPHBIX
YaCTHII,
WHIYKIIMOHHAs MeYb

10

11

O6o0maromuii ypok
«MarauTHoOe Toe.
DneKTpoMarHuTHas

VHIYKIUS)

KonTponbnas pabota
no Teme «MarHuTHoe
noJse.
DJeKTpOMarHuTHas
WHTyKIIUS))

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcab8
2

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad5
8

JTAaHHYI0 (PU3HYECKYIO
BEJIMYHNHY C APYTUMH
BEJTMYMHAMH.
AHaJIN3MpPOBATh
(puznyeckue
npoueccsl 1
SIBJICHHSI, HCTIOJIb3Y Sl
(puznyecKue 3aKOHBI
W MPUHIHNBI: 32KOH
Owma, 3aKOHEBI
MOCJIEI0BATENILHOTO U
apajuIeIbHOTO
COCITMHCHUS
MIPOBOTHUKOB, 3aKOH
Jxoyns—Jlenua,
3aKOH
3JIEKTPOMAarHUTHOU
WHAYKIHU, IIPU ITOM
paznuyarb
CIIOBECHYIO
(bopMyITHPOBKY
3aKOHa, ero
MaTeMaTHIECKOe
BEIpAKCHHUE U
ycioBus (TPaHHIIBL,
obnacTH)
MIPUMEHUMOCTH.
Onpeneasitb
HalnpaBJieHHe
BEKTOpa MHAYKIHU
MAarHuTHOTO ITOJISL
MIPOBOJ/IHUKA C TOKOM,
CHIIBI AMIIEpa U CHIIBI
JlopeHnua;
BoinosaHsaTs
JKCIePHMEHTHI M0




HCCIIeJ0BAHHIO
(puznyeckux
SIBJICHUH U
HPOLIECCOB €
UCIIONB30BaHUEM
HPSIMBIX ¥ KOCBEHHBIX
N3MEpEeHUil: IpU 3TOM
(bopMyaHpoBaTh
npobnemy/3anaay u
THIIOTE3Y Y4eOHOTO
IKCIIEPUMEHTA,
coOupartk yCTaHOBKY
U3 MPEIIOKEHHOTO
o0opynoBaHus,
HPOBOJIUTH ONBIT U
(dbopMynHpoBaTH
BBIBOJIBL
OcyuiecTBJISITh
npsiMbie U
KOCBEHHbIE
HU3MepeHust
¢du3ngecKux
BEJIMYHH, TIPH 3TOM
BEIOMpATH
OINITUMAJIBHBIH CIIOCO0
U3MEpEHHUs 1
UCIIOJIb30BaTh
W3BECTHBIE METO/IBI
OLICHKH
MOTrPEIIHOCTEH
HU3MEpEeHUil.
Hccnenosatn
3aBHCHMOCTH
uznuecknx
BeJIMYHH C
HCHO0JIB30BAHUEM




NPSMBIX
M3MepeHuii: npu
3TOM KOHCTPYHPOBATh
YCTaHOBKY,
(uKcupoBaTh
PE3yNBTATHI
MOJIy4eHHOU
3aBUCUMOCTH
(bU3NYeCKUX BEIMYUH
B BUJi€ TaOJINL U
rpaduKoB, AeaaTh
BBIBOJIBI TI0
pe3ynbTaTam
HCCIIEJOBaHHS.
Co0aroaaThb
npaBuJia
Oe3omacHOro Tpyaa
TP MTPOBEJICHUU
HCCIIeI0BaHUil B
paMkax y4eGHOTo
9KCIEPUMEHTA,
y4eOHo-
HCCIIEJ0BATEIbCKON 1
MIPOEKTHOM
JIeSITEJIEHOCTH C
UCTIONIb30BaHUEM
N3MEPHUTENBHBIX
YCTPOMICTB U
1a60paToOpPHOTO
000pyI0BaHMS.
PewaTs pacuérHble
3a1a4H € IBHO
3alaHHOM
uznueckoi
MOJIeJIbIO, UCTIONB3YS
(u3nYecKne 3aKOHbI




W TIPUHIIMITBL, HA
OCHOBE aHaJIN3a
YCIIOBUS 334X
BEIOMpATH
(U3NIECKYIO MOJIETIb,
BBIJICTIATH
¢dusnyeckne
BEJINYUHBI U
(bopmybl,
HeoOxoauMBble ISl e€
peLIeHusl, IPOBOUTH
pacdéThl M OLICHUBATh
peaTbHOCTD
MOJTy4YEHHOTO
3HAYCHHMS
¢dusmgeckoit
BEJINYUHBI.

Pematn
KayecTBeHHbIE
3a/la4u: BBICTPauBaTh
JIOTHYECKHU
HETIPOTHBOPEUYHNBYIO
LETOYKY
paccyxaeHuit ¢
OIOpOii Ha
N3y4YEeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH H
(bu3nyeckue sBICHUS.
Hcnonb3oBath npu
pelieHuH y4eOHbIX
3a/1a4 cOBpeMeHHbIe
HHPOPMALIOHHBIE
TEXHOJIOTUH JJIS
TIOUCKa,
CTPYKTYpPHPOBaHHS,
MHTEPIIPETaluy 1




IIpeJCTaBICHUS
y4eOHOI 1 HayqHO-
MOMYJISIPHOI
nHpOpPMAaLNH,
[IOJIYYE€HHOH U3
Pa3INIHBIX
HUCTOYHUKOB,
KPUTHYECKH
aHaAJIN3UPOBATh
MOJy4aeMyo
nHpopmanuio.
OO0bsACHATD
NPUHIHMIBI
JeHCTBHUS MaIllnH,
puOOpOB U
TEXHUYECKUX
YCTpOUCTB, pa3nuyaTth
YCIIOBUS UX
6e30macHoro
HCTIONB30BaHU B
[IOBCEIHEBHOM
JKM3HU.

[puBoauts
npuMepbl BKJIaaa
POCCUICKUX U
3apy0e:KHbIX
Y4€HBIX-(QU3UKOB B
pa3BUTHe HAyKH, B
00BsICHEHHE
IIPOIIECCOB
OKPY’KaIOIIETo MHUPA,
B Pa3BUTHE TEXHUKH U
TEXHOJIOTHil.
Hcnoan3oBars
TeopeTHYeCKHe
3HaHMA 10 (pU3NKe B




12

CBo0OogHbIe
MEXaHUYECKUE
KoJIeOaHHSI.
I'apmonnueckue

bu6mmoreka [IOK

https://m.edsoo.ru/ffOcaf06

MOBCETHEBHOM JKM3HHU
IS 00ecTIeUeHUs
0e30IacHOCTH TIpH
oOpartieHnu ¢
puOOpaMu u
TEXHUYECKUMU
yCTpoicTBamMu, s
COXpaHEHHs 370POBbS
u coOI0ICHUSI HOPM
9KOJIOTUYECKOTO
IIOBCACHUS B
OKpY’KaloIIeH cpefe.
Paborars B rpynne c
BBINOJIHEHH EM
Pa3IHYHBIX
COLMAJBHBIX PoJieid,
IUIAHUPOBATh padoTy
TPYIIIBI,
panMoHaIbHO
pacrpeaensith
0053aHHOCTH U
IUTAHUPOBATH
JIESITETHHOCTD B
HECTaHAAPTHBIX
CUTYAIHSAX,
aJIeKBaTHO OIICHUBATh
BKJIa]] K&XKJIOTO 3
YYaCTHUKOB IPYMIILI B
peleHue
paccMmatpuBaemMoit
IPOOJIEMBI.

PacnosznaBarts
dpuznyeckue
siBJIeHUS (TIPOIIECCHI)
1 OOBSICHATH MX Ha




KoJIeOaHHS.
YpaBHeHue
rapMOHHMYECKHUX
KOJICOaHHH.
[IpeBpamenue
SHEpPruu

13

14

JlaboparopHas
pabora
«HccnenoBanne
3aBUCHMOCTH
nepuoaa Majblx
Kosie0aHuil rpy3a Ha
HUTH OT AJUHBI HUTH
U Macchl Tpy3a»

Konebarenbubiit
KOHTYp. CBOOOAHBIE
AIIEKTPOMArHUTHEIE
KoJIEOAHMUS B
HIeaIbHOM
K0JIe0aTEIIEHOM
KOHTYpe. AHAJIOTUs
MEXTY
MEXaHNYECKUMH U
AJIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb82

0

15

®opmyna Tomcona.
3aKOH COXpaHEHUs
DHEPI'uU B
UJEAITBHOM

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcb9c
4

OCHOBE 3aKOHOB
AIEKTPOMAarHUTHEIC
KOJICOAHUS ¥ BOJIHBL.
OnuceiBaTh
H3y4YeHHBbIe
KBAHTOBBIE SIBJICHHSA
M TPOLIECCHI,
UCTIONB3YS
¢dusnyeckne
BEJINYNHBI; CKOPOCTh
AJIEKTPOMarHUTHBIX
BOJTH, JUIMHA BOJHEI H
9acToTa CBETA,
SHEPTHS U UMITYJIhC
¢doTtoHa, mepuon
MoJypacmaja,
SHEPTHS CBSI3H
ATOMHBIX sIJIep, IpU
OIMCAaHUH TPaBUIBHO
TPaKTOBaTh
(bu3HYeCKUil CMBICIT
HCTIONTBE3YEMBIX
BEJIMYHH, UX
0003HaYCHHS U
CIMHUIIBI, YKA3hIBaTh
(dbopMyIIEI,
CBSI3BIBAIOIIUE
JMAHHYIO (PU3HUYECKYIO
BEJINYUHY C IPYTUMH
BEJINYNHAMM,
BBIYHCIISATH 3HAYCHHE
¢bu3nyecKoit
BEJINYNHEI.
OnuceiBaTh
H3yYeHHbIe




16

KOJIe0aTeIbHOM
KOHTYpE

IIpencrasienue o
3aTyXaroumx
KOJIEOAHHSIX.
BoinyxeHHbIC
MEXaHUYCCKUC
KoJIeOaHHsI.
Pe3onanc.
BriHyX1€HHBIE
3JICKTPOMArHUTHBIC
KoJieOaHus

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcbb8
6

17

18

19

IIepeMeHHBIH TOK.
CunycouganbHbIA
IIEPEMEHHBIN TOK.
MoinocTts
NIEPEMEHHOTO TOKa.
AMIUIUTYIHOE U
JIEUCTBYIOIIIEE
3HauYEHUE CUJIbI TOKA
Y HaTIPSKEHUS
Tpancdopmarop.
IIpousBoacTso,
nepenava u
noTpebaeHue
3IIEKTPUYECKON
SHEPTUu

YerpolictBo 1
MPaKTUYECKOE

bubnnoreka IIOK
https://m.edsoo.ru/ffOcbd3
4

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cc32

CBOIiCTBa BelecTBa
(3mexTpuueckue,
MarHuTHbIC,
ONTHYECKHUE,
AIEKTPUUECKYIO
MPOBOAUMOCTh
Pa3IMYHBIX Cpel) U
3JIEKTPOMarHUTHBIC
sBJIeHUS (IIPOLIECCHI),
UCTIONB3YS
¢dusnyeckue
BEJINYUHBL:IEPHUO]] U
4acToTa KoJeOaHuii B
KoJIe0aTeTbHOM
KOHTYpE, 3apsi 1
CHJIa TOKa B IpoIecce
TapMOHHNYCCKUX
QJICKTPOMArHUTHBIX
KosieOaHuH, npu
OIMMCaHWU MPaBUJIbHO
TPAaKTOBAaTh
(bu3nYeCcKUuil CMBICIT
HCIIOJb3YEMbIX
BEJINYNH, UX
0003HaYCHHS U
€/INHUIIBI, YKA3bIBATh
bopmybI,
CBSI3BIBAIOIIUE
JIAaHHYI0 (PH3HYECKYIO
BEJIMYUHY C IPYTUMHU
BCJIIMYUHAMMH.
BoinosHsaTh
JKCIEePHMEHTHI M0
HCCIeJ0BAHHIO
puznyeckux




MIPUMEHEHHUE
ANEKTPUYECKOTO
3BOHKA, T€HEpPATOpa
MIEPEMEHHOTO TOKA,
JIMHUN
3JIeKTpoIepeay

|

20

21

22

23

DKOJNOTrHYEeCKUe
PUCKHU TIpH
MIPOU3BOJICTBE
AIIEKTPOIHEPTHH.
Kynbrypa
HCIIOJIE30BaHMS
AIIEKTPOIHEPTHH B
IOBCEIHEBHOU
JKU3HU

MexaHnyeckue
BOJIHBI, YCIIOBUS
pacnpocTpaHEHUsI.
Ilepuon. Cxopoctb
pacrpocTpaHeHus 1
JUTMHA BOJIHBI.
[Tonepeunsie n
MIPOJIOJTHHBIE BOJTHBI

3Byk. CKOpOCTH
3ByKa. [ pOMKOCTH

3ByKa. Beicora ToHa.

TemOp 3ByKa
ONEeKTpOMarHUTHBIE
BOJIHBI, UX CBOMCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcca54

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcccOc

bu6nuoreka [IOK
https://m.edsoo.ru/ffOccfe0

SIBJICHUH U
HPOLIECCOB €
UCIIONB30BaHUEM
HPSIMBIX ¥ KOCBEHHBIX
HU3MEpPEHUI: IpU 3TOM
(dbopMynHpoBaTH
npobnemy/3anaay u
THIIOTE3Y Y4eOHOTO
9KCIIEPUMEHTA,
coOHpaTh YCTaHOBKY
U3 MPEJIOKEHHOTO
o00opynoBaHus,
HPOBOJIUTH ONBIT U
(dbopMynHpoBaTH
BBIBOJIBL.
OcyuiecTBJIsATH
npsiMble U
KOCBEHHbIE
H3MepeHust
¢busngeckux
BEJINYMH, TIPH ITOM
BEIOMpATH
OINITUMAJIBHBIH CIIOCO0
U3MEpEHHUs 1
UCIIONB30BaTh
W3BECTHBIC METO/IbI
OLICHKH
MOTrPEIIHOCTEH
HU3MEpEeHUil.
Hccnenosarb
3aBHCHMOCTH
puznyeckux
BeJIMYHH C
HCNO0JIB30BAHUEM
NPSAMBIX




24

25

u ckopoctb. [Ikana
AJIIEKTPOMATrHUTHBIX
BOJIH

[TpuHIMTIBI
PaInuOCBsI3U U
TEICBUJICHHUS.
Passutue cpencrs
CBSI3H.
Panmonokanms

KonTponsnas pabora
«Konebanus n
BOJIHBI»

bu6mmoreka [IOK

https://m.edsoo.ru/ffOcc6f8

H3MEpeHHIi: mpu
3TOM KOHCTPYHPOBATh
YCTaHOBKY,
($uKCupoBaTh
PE3yNBTATHI
[I0JIy4E€HHOHN
3aBUCUMOCTH
(br3nYeCKUX BEIMYUH
B BUJi€ TaOJINL U
rpaduKoB, AenaTh
BBIBO/JIbI I1O
pe3ynbTaTtam
HCCIIEJOBaHMS.
Co0ar0aaTh
npaBuJia
0e3omacHOro Tpyaa
IIpyu MPOBCACHNU
HCCIIeI0BaHUil B
paMkax y4eOHOTo
9KCIEPUMEHTA,
yueOHo-
HCCIIEJ0BATEIbCKON U
MIPOEKTHOM
JIeSITEJIFHOCTH C
UCTIONIb30BAaHUEM
N3MEPHUTEIBHBIX
YCTPOMICTB U
1a60paToOpHOTO
000pyI0BaHMS.
Pemats pacuérHble
3a/1a4H ¢ SIBHO
3a/IaHHOM
puznueckoi
MOJIeJIbI0, UCTIONb3YS
(u3nYecKne 3aKOHbI
U TIPUHIMIIBL, HA




OCHOBE aHalu3a
YCIIOBUS 33741
BEIOMpATH
(U3NIECKYIO MOJIETIb,
BBIJCTIATH
¢dusmgeckue
BEJINYUHEI U
(bopmyibl,
HeoOxoauMble JuIsl e€
pelIeHus], IPOBOUTD
pacu€Thl U OLIEHUBATh
peaTbHOCTD
MOJTy4EHHOTO
3HAYCHHMS
¢dusngeckoit
BEJINYNHEI.

Pematn
KayecTBeHHbIEe
3a/la4u: BBICTPauBaTh
JIOTHYECKHI
HETIPOTHBOPEYHBYIO
LETOYKY
paccyxaeHuit ¢
OIIOpOii Ha
N3y4YEeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
(bu3uUecKue SIBICHHUSL.
Hcnonb3oBath npu
pelieHuH y4eOHbIX
3a/1a4 COBpeMEeHHbIe
uH(popManoHHbIE
TEXHOJIOTHH JJIS
TIOUCKa,
CTPYKTYpPHPOBaHHS,
MHTEPIIPETaluy 1
IIPE/CTaBICHUS




yueOHON 1 Hay4HO-
MOMYJISIPHOI
nHpOpPMAaLNH,
[I0JIYYE€HHOH U3
Pa3INIHBIX
HCTOYHHKOB,
KPUTHYECKH
aHaAJIN3UPOBATh
MOJy4aeMyo
nHdopmanuio.
OO0bsACHATH
NPUHIHMIBI
JeHCTBHUS MalllnH,
puOOpOB U
TEXHUYECKUX
YCTPOMCTB, pa3nudaTh
YCIIOBHS UX
0e30macHoro
HCTIONB30BaHU B
IIOBCEIHEBHOMU
KH3HU.

[puBoauTs
npuMepbl BKJIaaa
POCCUICKUX U
3apy0e:KHbIX
Y4€HbIX-(QU3UKOB B
pa3BHTHE HAYKH, B
00BsICHEHHE
MIPOIIECCOB
OKpY’KaIOIIero MHUpa,
B Pa3BUTHE TEXHUKH U
TEXHOJIOTHil.
Hcnoan3oBars
TeopeTHYeCKHe
3HaHMA 10 (pU3NKe B
[MOBCEIHEBHOM >KM3HU




JuIst oOecriedeHust
0e30IacHOCTH TIpH
oOparteHnu ¢
prOOpaMu u
TEXHHYECKHMHU
yCTpolicTBaMHu, 1JIs
COXPaHEHUS 3J0POBb
1 coOI0ICHUSI HOPM
9KOJIOTHUECKOTO
MOBEJCHUS B
OKpy>Karouieu cpene.
Paborars B rpynne c
BBINOJTHEHHEM
Pa3IMYHBIX
COLMAJBHBIX poJieid,
IUITAaHUPOBATh paboTy
TPYIIIBL,
palMoHaIbHO
pacnpenenartsb
00513aHHOCTH U
IUTaHUPOBATH
JIeSITEIIFHOCTD B
HECTaHJapTHBIX
CUTYaIUsIX,
aJIeKBaTHO OLICHUBAThH
BKJIa]] K&XKJIOTO 3
YYaCTHUKOB I'PYIINEI B
pemieHue
paccMmarpuBaemMoit
pOOIEMBI.

Texkymas u
TeMaTH4YecKasi.
Cnoco0n1
OLIeHMBAHUS:
ycTHas padora,
nHcbMeHHas (TecThl,




AUKTAHTBI,
NPOBEPOYHbIE U

CaMOCTOSITE/IbHbIE
padoTsl),
NPaKTHYECKAS.

[IpsimonuueitHOE Pacno3naBarb

pacrpocTpaHeHHe ¢usuieckue

CBETa B OJHOPOAHOU

bu6nmoreka [IOK

26 . https://m.edsoo.ru/ff0cd35
cpene. ToueuHslii 0
UCTOYHUK cBeTa. JIyd B
cBeTa
OTtpaxkeHue cBera.
3aKOHBI OTpAXKEHUS bubnmnoreka [HOK
27 cera. [locTpoenue https://m.edsoo.ru/ffOcd4e
MU300paXKCHUI B 0
IJIOCKOM 3epKaje
[Ipenomnenue ceera.
[TonHoe BHyTpeHHEe
OTpaKeHHE.
28 [IpenensHblit yron bubmiorexa LIOK
https://m.edsoo.ru/ff0cd7{6
HOJTHOTO
BHYTPEHHETO
OTpaKeHUS
JlaboparopHas
pabota «M3mepenue bubnmoreka [JOK
29 MOKa3aTest https://m.edsoo.ru/ff0cd67
HpEeIOMIIEHUS a
CTEKJIa»
30 Jlunzel. [Toctpoenue bu6mmoreka [JOK

siBJIeHUs (TIPOTIECCHI)
1 OOBACHATH UX Ha
OCHOBE 3aKOHOB
PsIMOJIMHEITHOE
pacrpocTpaHeHue
CBETa, OTPAKCHUE,
npesioMyIeHue,
uHTepdepeHnys,
mudpakuus u
TOJIIPHU3aLUs CBETA,
JICIIEpCHS CBETa,
(oTodNIeKTpHIECKNit

ekt
(poTorddexr),

CBETOBOE JIaBJICHHUE,
BO3HUKHOBCHHUC
JINHEWYaTOTO CIEKTpa
aToma BOJI0pOJIa,
€CTCCTBCHHAA U
HCKYCCTBEHHAS
PaInOaKTUBHOCTE.
OnuceIBaTh
H3y4YeHHbIe
CBOICTBA BelleCTBA
(anexTpuueckue,
MAarHuMTHBIC,
ONTUYECKUE,




31

n300pakeHUI B
nunH3e. Popmyna
TOHKOM JINH3BI.

VYBenuueHue JIUH3bI

JlaGopaTopHas
pabora
«HccnenoBanne
CBOWCTB
n300pakeHHi B
JTUH32X»

https://m.edsoo.ru/ffOcdd1
e

32

Jlucniepcus ceTa.
CI10KHBII COCTaB

Oenoro cBera. L{Ber.

JlabGopaTopHas
pabora
«Habmronenune
TUCTIEPCUU CBETa»

33

WNuTrepdepennus
ceta. {udpaxuus
CBeTa.
JudpakimonHas
pemeTka

bu6nuoreka [IOK
https://m.edsoo.ru/ffOced?2
2

34

[Tonepeunocts
CBETOBBIX BOJIH.

[Tonsipuzanus ceera

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

Onrtuueckue
npuOOpkI U
YCTpOICTBA U
YCJIOBHS UX

IIEKTPUUECKYIO
MIPOBOANMOCTB
Pa3IHYIHBIX Cpexd) U
JJICKTPOMAarHUTHBIC
SIBIICHUS (TIPOIIECCHI),
UCTIONB3YS
¢dusnyeckne
BEJIMYNHBL: OKYCHOE
paccTosiHHe U
OINTHYECKas CHJIa
JIMH3bI, IIPU OIIUCAHUN
MPaBHIBHO
TPaKTOBAThH
¢bu3HIeCKni CMBICI
HCTIONb3YEMBIX
BEJINYMH, UX
0003HaueHHs 1
CAVHNIBI, YKa3bIBaTh
bopmybl,
CBSI3BIBAIOIIUE
JMAHHYIO (PU3HUYECKYIO
BEJINYNHY C APYTUMH
BEJIMYNHAMHU.
AHaIN3MpoBaTh
puznyeckue
npouecchbl 1
SIBJICHHSI, HCIIOJIb3YSl
(puznyecKue 3aKOHBI
Y NPUHIHUIIBL: 32KOH
HPSIMOJIMHEITHOTO
pacrpocTpaHeHus
CBETa, 3aKOHBI
OTpaXXEHUsI CBETA,
3aKOHBI IPEIOMIICHUS
CBETa, IIPU 3TOM
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37

38

0€e3011acHOTIo
MpUMEHEHUS
I'panunbt
MIPUMEHUMOCTH
KJ1aCCUYECKOM
MEXaHUKH.
IToctynarst
CIIELUAJIbHON TEOpUU
OTHOCUTEIEHOCTHU

OTHOCHUTEILHOCTD
OJIHOBPEMEHHOCTH.
3amMmemicHue
BPEMEHU U
COKpaHIeHI/Ie HIJIINHBI

DHeprusi 1 UMITYJIbC
PENATUBUCTCKOM
yacTuibl. CBA3b
MAaccChl C JHEPTUEN U
HUMITYJIBCOM.
DHeprust MoKos

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcf862

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfa42

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcfc68

39

KonTponbHas pabora
«Ontuka. OCHOBEI
CIIEUATIbHON TEOpUHU
OTHOCHUTEIBHOCTH)

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcf6f0

paznuyarb
CJIOBECHYIO
(hopMyITHPOBKY
3aKOHa, €T0
MaTeMaTHIECKOe
BBIPaKCHUE U
ycioBHs (TpaHHLIB,
obnactn)
PUMEHUMOCTH.
Crpoutsb u
OnMCHIBATH
n3o00pakeHue,
co3ziaBaemMoe
IUTIOCKHM 3€pKaJioM,
TOHKOM JIMH3011.
BeinosHsaTs
IKCIepPHMEHTHI 10
HCCIIeJ0BAHHIO
puznuecknx
SIBJICHUH U
IIPOIIECCOB C
UCTIONIb30BaHUEM
TPSIMBIX M KOCBEHHBIX
N3MEpEeHUil: IpU 3TOM
(dbopMynHpoBaTh
npobnemy/3anaqy u
THIIOTE3Y Y4eOHOTO
IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY
U3 MPEJI0KEHHOTO
o0opynoBaHus,
MIPOBOJIUTH OIIBIT U
(dbopMyaMpoBaTh
BBIBOJIBL.
OcyuiecTBJISITh
npsiMbie 1




KOCBEHHBIE
U3MepeHust
¢busngecKknx
BEJINYUH, TIPH 3TOM
BEIOMpATH
ONTHMAJBHBIN CIIOCO0
HU3MEPEHUs U
HCTIONb30BaTh
U3BECTHBIE METO/IBI
OLIEHK!U
MOTPEIIHOCTEH
HU3MEpEeHUil.
HccaenoBarhb
3aBHCHMOCTH
(puznyeckux
BeJIMYHH C
HCII0Jb30BAHHEM
NPSMBIX
HM3MEepeHuii: npu
9TOM KOHCTPYHUPOBAaTh
YCTaHOBKY,
(uKCUpOBaTh
Ppe3yIbTaThI
[I0JIy4€HHOM
3aBUCHMOCTH
¢bu3nYecKnX BEIMYUH
B BHE TaOIHUIl 1
rpaduKoB, AenaTh
BBIBOJIBI 110
pe3ynabTaTamMm
HCCIICTOBaHMS.
CoOaroaaTh
npaBuJIa
Oe3omacHoOro Tpyaa
IIPU IPOBEIECHUH
HCCIIeIOBaHUH B




paMkax y4eOHOTO
IKCIIEPUMEHTA,
yaeOHo-
HCCIIEIOBATEILCKON U
MIPOEKTHOM
JIeSITEIbHOCTH C
UCIIOJIb30BaHUEM
N3MEPHUTEIBHBIX
YCTPOUCTB U
71a00paTOPHOTO
000pyI0BaHUS.
PewaTs pacuérubie
3a/1a4M C IBHO
3aJaHHOI
uznueckoi
MO/IEJIbI0, UCTIOb3YS
(bu3nUeCKUe 3aKOHBI
1 MPpUHIUIIBI, HA
OCHOBE aHallu3a
YCIIOBUS 337241
BBIOMpATh
(bu3MIECKyIO MOJICITD,
BBIJICTISITH
¢dusngeckue
BEJINYUHBI U
(dbopMyIIEI,
HeoOXouMBbIe JIs e€
peuicHus, NTpoOBOJNUTH
pacy€Thl U OLIEHUBATh
peaybHOCTD
MOJY4EHHOTO
3HAUCHMS
¢dusngeckoit
BEJINYMHBI.

Pematn
KavecTBeHHbIE




3aJ]a4M: BEICTPAUBATh
JIOTHYECKH
HETIPOTHBOPEUYHNBYIO
LETIOUKY
paccyxaeHui ¢
OIOpOi Ha
U3y4YeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
(bu3nyeckue sBICHUS.
Hcnons3oBaTs npu
pelieHuH y4eOHbIX
3a/1a4 cOBpeMeHHbIe
HH(opMalHOHHBIE
TEXHOJIOTHH AJIS
TIOUCKa,
CTPYKTYpPHPOBaHNS,
UHTEPIIPETaluy U
IIpeCTaBICHUS
yueOHOW 1 Hay4HO-
HOILYJISIPHOM
nHpopmanuu,
[IOJIYYE€HHOH 13
Ppas3INIHBIX
HCTOYHHKOB,
KPUTHYECKH
aHATM3UPOBATH
MOJTy4aeMyIo
nHdopmanuio.
OO0BbsICHATH
TIPUHIHITBI
JeiicTBUSI MaIlIvH,
pudopoB u
TEXHHUYECKUX
YCTpPOMCTB, pa3anyath
YCIIOBUSI UX
0e3omacHoro




HCIIOIb30BaHUS B
MOBCETHEBHOM
JKU3HH.

IIpuBoauts
npuMepbl BRI
POCCUICKUX U
3apy0e:KHbIX
Y4€HbIX-(U3UKOB B
pa3BuTHeE HAyKH, B
00BsICHEHHE
MIPOLIECCOB
OKpPY’KaIOIIEeTO MHpA,
B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH.
HUcnoan3oBaTh
TeopeTHYeCKHe
3HAHUs N0 pu3uke B
MOBCEIHECBHOM KU3HU
ISt oOecTieueHust
0e30macHoOCTH MpH
oOpartieHnu ¢
puOOpaMu u
TEXHUYCCKUMU
YCTPOUCTBAMH, JIJIS
COXpaHCHHS 3JOPOBbS
U COOJIOCHUS HOPM
9KOJIOTUYECKOTO
IIOBCACHUSA B
OKpy>Karouiei cpene.
Pa6orars B rpynme ¢
BbINIOJTHEHHEM
Pa3IHYHBIX
COLHAJBHBIX PoJieid,
IUTAHUPOBATH PadOTy
TPYIIIBL,
palMOHATBLHO




®oronsl. opmyiia

bu6mmoteka [IOK
. Inanka. Sueprus n https://m.edsoo.ru/ffOcfel6
UMIyIsC GOTOHA
OTtkpsiTHE U
HCCJIEIOBAHUE
41 (I)OTOBI([I) dexra bu6mmoreka [IOK
’ https://m.edsoo.ru/ffOcffc4
Onpitel A. T
CroneroBa
4 3aKoHBI bubnuoteka [JOK

dororddexra.

https://m.edsoo.ru/ff0d015

pacrpenensiTh
00513aHHOCTH H
TUTaHUPOBATH
JIeSITETTHHOCTD B
HECTaHAAPTHBIX
CUTYAaIHAX,
aJICKBaTHO OLICHHBAThH
BKJIa]] K&XKJIOTO 3
YYaCTHHKOB TPYIIIBI B
pelieHue
paccMmatpuBaemMoit
TIPOOIIEMEI.

Texkymas u
TeMaTH4YecKasl.
Crnoco0b1
OLleHUBAHUS:
ycTHas padora,
nHucbMeHHasi (TecThl,
TUKTAHTHI,
NPOBEPOYHbIE H
CaMOCTOSITe/IbHbIE
pa6oTsl),
MpaKTHYecKas.

PacnosnaBarb
dpuznyeckue
sIBJIeHHUS (TIPOLIECCHI)
1 OOBSICHATH UX Ha
OCHOBE 3aKOHOB
boTorneKTprIecKuit
s dekr
(poTorddexr),

CBETOBOE JIaBJICHHUE,
BO3HUKHOBEHHE
JINHEWYaTOTO CIEeKTpa
aTroma BOJOopoJa,




VYpaBHeHue
OWHIITEWHA 15
dororddexra.
«Kpacnas rpanuna»

dororddekra

D
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JlaBieHwue cBeTa.
Omnsitel 11. H.
JleGenena.
XHUMHUIECKOe
JIICUCTBUE CBETA

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d04a
6

44

TexHuueckue
YCTPOMCTBA U
MIPaKTUYECKOe
MIpUMEHEHUE:
(OTORIIEMEHT,
dboToIaTUHK,
conHevHas OaTapes,
CBETOIUO/

45

Pemenue 3agaq mo
TeMe «DIIEMEHTEI
KBAHTOBOM OITUKH)

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d030
2

46

Mogens aToma
Tomcona. OTBITE
Pezepdopna o
pacCestHUIO 0
YaCTHII.
[TnanerapHas Mmojenb
aToMma

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d091
a
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IToctynatel bopa

but6mmoreka [IOK

€CTECTBEHHas U
HCKYCCTBEHHAsI
panoaKTUBHOCTb.
AHaJIN3MpPOBATh
(puznyeckue
npouecchl U
SIBJICHHSI, HCTIOJIb3Y Sl
(puznyecKue 3aKOHBI
W NPUHIHMIBI:
ypaBHEHHE
DWHIITEeHA 7151
¢dorosddekra, 3axoH
COXpaHEHHMs SHEPTHH,
3aKOH COXPaHCHHUS
UMITyJIbCa, 3aKOH
COXpaHEHHS
AIIEKTPHUYECKOTO
3apsza, 3aKOH
COXpaHeHHsI
MacCcOBOTO YHCIIa,
nocrynarel bopa,
3aKOH
panroakTUBHOTO
pacrmiazia, Ipy 3TOM
pasnnyarh
CJIOBECHYIO
(bopMyITHPOBKY
3aKOHa, €ro
MaTeMaTuuecKoe
BBIP@XKCHUE U
ycIoBHs (TPaHMIIBL,
oOnactn)
IPUMEHUMOCTH.
BeinonnaTs
IKCHePHMEHTHI M0




https://m.edsoo.ru/ff0dOafa

48

N3nyuenue u
MOTJIOIICHHE
¢doroHOB NIpU
nepexojie aToma ¢
OJIHOTO YPOBHSI
SHEPrYHU Ha IPYTOM.
Buapl ciektpoB

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0afa
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50

51

52

BomaHoBkIe cBOMCTBA
qactull. BoaHbI e
bpoins.
KopmnyckynsipHo-
BOJIHOBOM Jyajiu3M.
CronTanHoeE U
BBIHYKJICHHOE
W3JIy4YEHHE

OtkpeiTHE
pPalnOaKTHBHOCTH.
OmnsiThl Pezepdopra
TI0 OIPEETICHUIO
cocTaBa
paZnOaKTHBHOTO
U3ITY9YCHUS

CgoiicTBa anbda-,
Oeta-, raMMa-
n3ny4yeHus. Bousaue
PaAMOAKTHBHOCTH Ha
JKUBBIC OpTraHU3MBbI

OTKpLITI/IC IIPOTOHA U

bubnnoreka IIOK
https://m.edsoo.ru/ff0d0ca
8

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bu6nuoreka [IOK

HCCIIeJ0BAHHIO
(puznyeckux
SIBJICHUH U
HPOLIECCOB €
UCIIONB30BaHUEM
HPSIMBIX ¥ KOCBEHHBIX
N3MEpEeHUil: IpU 3TOM
(bopMyaHpoBaTh
npobnemy/3anaay u
THIIOTE3Y Y4eOHOTO
IKCIIEPUMEHTA,
coOupartk yCTaHOBKY
U3 MPEIIOKEHHOTO
o0opynoBaHus,
HPOBOJIUTH ONBIT U
(dbopMynHpoBaTh
BBIBOJIBL
OcyuiecTBJISITh
npsiMbie U
KOCBEHHbIE
U3MepeHust
¢du3ngecKux
BEJIMYHH, TIPH 3TOM
BEIOMpATH
OINITUMAJIBHBIH CIIOCO0
U3MEpEHHUs 1
UCIIOJIb30BaTh
W3BECTHBIE METO/IBI
OLICHKH
MOTrPEIIHOCTEH
HU3MEpEeHUil.
Hccnenosatn
3aBHCHMOCTH
puznyeckux
BeJIMYHH C




HeWlTpoHa. M30Tormbl.
Anbda-pacna.
DNEKTPOHHBIN U
NO3UTPOHHBIN OeTa-
pacnaa. I'amma-
U3ITy4yeHue

https://m.edsoo.ru/ff0d116
2
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DHeprusi CBA3U
HYKJIOHOB B si/Ipe.
S nepHble peakiuu.
S nepHblil peaktop.
[TpoGnemsl,
NEPCIEKTUBBI,
3KOJIOTMYECKHUE
aCIEKThl SAEPHOU
HSHEPTeTUKHU

DnemMeHTapHbIe
yacTulibl. OTKpbITHE
MO3UTPOHA. MeToIbI
HAOIOICHUS U
perucTpanuu
3JIeMEHTapPHBIX
yactuu. Kpyrsiit
CTOIN
«DyH1aMeHTAIbHbIE
B3aUMOJICHCTBUA.
Enunctso
buznyeckon
KapTHUHBI MUPA»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d135
6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e3
8

HCN0JIb30BAHHEM
NPAMBIX
U3MEepeHuii: mpu
3TOM KOHCTPYHPOBATh
YCTaHOBKY,
(uKCcupoBaTh
pe3yIbTaTh
IIOJIy4E€HHOHI
3aBUCUMOCTH
(bU3NYeCKUX BEIUYUH
B BHJIE TaOJIHIl U
rpaduKoB, A€IATH
BBIBOJIBI TI0
pe3ynbTaTtam
HCCIIEJOBaHHUS.
Coo0amoaparnb
NnpaBuJIa
Oe3omacHOro Tpyaa
IIpyu MPOBCACHNU
HCCIIEI0BaHUil B
paMkax y4eGHOTro
9KCTIEPUMEHTA,
y4eOHo-
HCCIIEJ0BATEIbCKON 1
MIPOEKTHON
JIeSITEIIEHOCTH C
HCTIONB30BaHUEM
HU3MEPUTCIIbHBIX
YCTPOMICTB U
1a60paToOpPHOTO
000pyIOBaHMS.
Pemarts pacuérHble
3a1a4H € IBHO
3alaHHOM
puznyeckoi
MOJIeJIbI0, UCTIONb3YS




¢bu3nYecKre 3aKOHbI
U TIPUHIIMIIBL, HA
OCHOBE aHaJIN3a
YCIIOBUS 33741
BEIOMpATH
(U3NIECKYIO MOJIETIb,
BBIJICTISITH
¢dusnyeckne
BEJINYUHBI U
(bopmybl,
HeoOxoauMble Juis e€
pemIeHus], IPOBOIUTD
pacdéThl M OLICHUBATh
peaTbHOCTD
MOJTy4EHHOTO
3HAYCHHMS
¢busuyeckoit
BEJINYUHBIL.

Pematn
KavecTBeHHbIE
3a/]a4M: BHICTPAUBATh
JIOTHYECKH
HETIPOTHBOPEUYHNBYIO
LETOYKY
paccyxaeHuit ¢
OIIOpOii Ha
N3y4YCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH H
(bu3uUecKue sIBICHHUSL.
Hcnonb3oBath npu
pelieHuH y4eOHbIX
327124 cOBpeMeHHbIe
HHPOPMALIOHHBIE
TEXHOJIOTUH JJIS
TIOUCKa,
CTPYKTYpPHPOBaHHS,




HMHTEPIPETAIUN U
MIpeCTaBICHUS
y4eOHOI 1 HayqHO-
MOMYJISIPHOI
nHpOpPMAaLNH,
[I0JIYYE€HHOH U3
Pa3TMYHBIX
HCTOYHHUKOB,
KPUTHICCKH
aHaAJIN3UPOBATh
MOJy4aeMyIo
HHPOPMALIHIO.
OO0bsACHATD
MPUHIHIBI
JeHCTBHUS MaIlllH,
puOOpOB U
TEXHUYECKHUX
YCTPOUCTB, pa3nuyaTth
YCIIOBHS UX
6e30macHoro
HCTIONB30BaHUS B
HOBCEIHEBHON
JKU3HH.

[puBoauts
NpuMepbI BKJIAAA
POCCUICKUX U
3apy0e:KHBIX
Y4€HBIX-(QU3UKOB B
pa3BuTHeE HAYKH, B
00BsICHEHHE
MIPOIIECCOB
OKpYXarollero Mupa,
B Pa3BUTHE TEXHUKH U
TEXHOJIOTHil.
Hcnoan3oBars
TeopeTHYeCKHe




3HAHUSA M0 PU3HKe B
MOBCEIHEBHOMN >KU3HU
IS 00ecTIeUeHUsT
0e30IacHOCTH TIpH
oOparteHnu ¢
prOOpaMu u
TEXHUYECKHMHU
yCTpoiicTBamMHu, s
COXpaHEHHs 370POBbS
u coOI0ICHUSI HOPM
9KOJIOTUYECKOTO
MIOBEICHUS B
OKpYXarolleH cpene.
Paborars B rpynne c
BBINOJTHEHHEM
Pa3IMYHBIX
COLHAJIBHBIX PoJIeid,
IUIAHUPOBATh padoTy
TPYIIIBI,
panroHaIbHO
pacrpeaensith
00513aHHOCTH H
IUIAHUPOBATh
JIeSITEJIFHOCTD B
HECTaHJapTHBIX
CUTYaIUsIX,
aJIeKBaTHO OLICHUBATh
BKJIa]] K&XKJIOTO 3
YYaCTHUKOB I'PYMIILI B
peleHue
paccMmarpuBaemMoit
poOIIeMBI.

Texkymas u
TeMaTH4YecKas.
Crnoco0n1




OLICHUBAHUS:
ycTHast padora,
nucbMeHHas (TeCThl,

AUKTAaHTHbI,
NPOBEPOYHbIE U
CaAaMOCTOATEJIbHbIC
padoThI),
NnpaKTU4IeCKas.
Bun 38é3nH0r0 HebA. Texymas u
Co3Besus, sApKHe TeMaTu4ecKas.
. Cnoco0b1
55 3BE3/IBI, INIAHETEI, UX
OllCHUBAHUA:
BUIMMOE JIBHKEHUE. yeTnas paGora,
ConHeyHas cucteMa nuchbMeHHAs (TeCThl,
Comnnrte. Conneunas AMKTaHTBI,
NMPOBEPOYHBLIE
aKTUBHOCTb.

56 CaMOCTOSAITe/IbHbIE
Hcrounuk sHepruu paboTsi),
CouHriia 1 38631 npaKTHYecKast.
3BE3/EI, UX
OCHOBHBIE
XapaKTePUCTHKH.
3BE3BI TTIaBHOM
MOCJIEN0BATEILHOCTH

57 . Buyrpennee
CTpOEHHUE 3BE3].

CoBpeMeHHbIE

MIPEJICTABICHHSI O
HpOI/ICXO)KlIeHI/II/I nu
sposronuu ConHIa U
3BE3]T




Maineunsrit [yt —
Hama I"amakTuka.
Ilonoxenue u
nsmxkenne CoHia B

58
lanaktuke.
lNanaktuku. YépHblie
JBIPBI B SIPax
rajlakTUK
Bcenennas.
Paz6eranue
raimaktuk. Teopus
59 Bosbmioro B3phiBa.
PenukroBoe
U3ITy4eHUeE.
MeraranakTuka
Hepemennsie
60 poOIeMbl
aCTPOHOMHUHU
KonTponsnas pabora Texymas u
6 «DeMeHThbI TeMaTu4eckas.
1
aCTPOHOMHHU U Crnocodut
OlICHUBAHUA:
acTpOoUZHKI
ycTHasi padora,
O06o0maromuii ypox. nuchLMeHHast (TecThl,
Ponw ¢pusuku u JAMKTAHTBI,
aCTPOHOMI/H/I B NMPOBEPOYHBIC H
o CaAaMOCTOSITC/IbHBIC
62 SKOHOMHYECKOH,
paboThl),
TEXHOJIOTHYECKOM, NpaKTHYECKasI.

COLIMAJIbHOU U
TUYECKOHU cepax




63

64

JACATCIIBHOCTH
YCIO0BCKa

O06o0maromuii ypox.
Ponb u mecto
bu3uKH U
aACTPOHOMHUU B
COBPEMEHHOM
Hay4YHOU KapTHHE
MHpa

O6o06uaromuit ypox.
Ponb ¢pusuueckoit
TEOPHH B
dbopmupoBaHUN
IIPEACTABJICHUH O
du3nveckoil KapTHHE
Mupa

65

66

O06o0maromuii ypox.
Mecro dusznveckoit
KapTHUHBI MUpa B
ob1eM psiay
COBPEMEHHBIX
€CTECTBEHHO-
HAYYHBIX
MPEACTABICHUH O
pupoIe
PesepBHBIi ypOK.
MaruauTHoe noe.
DNeKTpOMarHuTHas
UHIYKIHS




Pe3epBHBIii ypOK.
67 Orntuka. OCHOBBI

CIIELUAIILHON TEOpUHU
OTHOCHUTEIILHOCTH

Pe3epHblit ypok.
KBanroBas ¢uzuka.
68 DNEeMEHTHI
aCTPOHOMUU U
acTpou3uku

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

68

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d178
4




Hpuioxenue 2
HopMmbl 1 0CO0€HHOCTH OLIEHKH NPeAMETHBIX Pe3yJIbTATOB.

Hcnonp3yemble HOPMBI OIICHUBAHHS 10 YYEOHBIM MPEJAMETaM M TPEOOBaHHS K CUCTEME OLICHUBAHUS
00pa30BaTeNIbHBIX ITOCTIKEHHNA, 00yJalomuXxcs 1Mo mpeaMeTy (usuka, TpeOoBaHUS K BBICTABICHUIO
OTMETOK 32 IPOMEKYTOUHYIO aTTECTAIUIO OTPaXXEHBI B TOKATBHBIX akTax MBOY «COII Ne 196»:

- «[lonoxxeHnue o0 CHCTEME OIICHHBAHUS OOpPA30BATENBLHBIX JIOCTIDKCHUH, OOYYalolIuXCsi»,
yrBepxaeHHOe mprkazoMm MBOY «COILIL Ne 196» ot 30.08.2023 1 Ne 417,

- «[lomoxxenne 0 HOpMax OIEHWBAHHA M0 YYEOHBIM MpEAMETaM», yTBepKIeHHOoe mpukazoM MBOY
«COLII Ne 196» ot 30.08.2023 T Ne 417.

I'paduk KOHTPONBHBIX MEPONPHUATHI MO TpPeAMETY (QU3MKa BXOAUT B €AWHBIA JOKYMEHT
IIKOJIBI WMeHyeMblii «'pauKOM OLIEHOYHBIX MpPOLEAYp», COCTAaBIsETCS JiBa pa3a B TOA H
YTBEPKAAETCS IPHUKA30M AUPEKTOPA IIKOJIBI.

HToroseie miuaHupyeMble pe3yJbTaThl, 3Tambl UX (OPMUPOBaHMSA M CIHOCOOBI MX OLIEHKU
orpaxatorcs B KTII B pazaene nonomautensHas nHGOpMAIus.



Hpuioxenue 3

OueHovHbIe cpecTBA (OLIEHOYHbIE MATEPHAJIBI) U MEeTOAUYECKHE

MaTepHaJibl padoyeii MporpaMMbl Mo

[11)5 3504

(YKa3aThb HaMMEHOBAHHE MPEMETA)

Kuaace | Merognueckue OneHovyHkIe YueOHuk (1) JIeKTPOHHbIE MATEPUAJIbI,

peKoMeHIanmu, cpeacrsa JIOTIOJIHUTEJIbLHbIE
NOypOYHbIE (oueHOYHBbIE MaTepHuaIbl
pa3padoTku MaTepHaJIbl)
/KUMbI

10 - ®usuka. 10 - ®usuka. Jxcopecc- - Ouznka: Yueo. - 3JIEKTPOHHBIE TETPAIU
KJIacc: auarnoctuka. 10 st 10 xr./H.M. https://videouroki.net/et/my/
TeXHOJIOTHUecKue | kiacc.60 [Taxmag, C.H. - Bupeoypoku 10,11 xiace
KapThl YPOKOB 110 | THArHOCTUYECKHUX Taxmaes,/1.111. https://videouroki.net/video/
yaeOHUKY I BapuaHToB.- C.A. [Hoxmes.- M. - Ypoku ¢usuku Kupnnna u
A.Mskuies, b.b. | Cokosnosa [Ipocsernienue. Medonus (BepryanbHas
Byxosues, H. H. | - ®usuka. 10 xnacc. - Omsuka: Yueo. mkousa, CD)
Cotckwuit — TecToBbIE 3amaHus K qurst 10 xi/T -VIDEOUROKI.NET
Bonrorpan; OCHOBHBIM yueOHHKaM. | Sl.Msxkumes, b.b. | ®msuka 10,11 kmaccer CD
-MeToanyeckoe PaGouas Terpags-3opun | Byxosues, H. H. - O6pa3zoBaresbHbIC
mocooue K H.N. Cotckuii-M.. 10T OPMBI
yueOHuKy B.A. - ®usuka. 10 knacc. IMpoceemenue; https://learningapps.org/
KacesiHOBa TecThl B 2-X YacTsIX.- - ®uswuka. 10 - https://www.yaklass.ru/
«®Dusuka 10.H. Cpruén KI1./B.A. - https://resh.edu.ru/
YTIyOJCHHBIH - ®usuka. KoHtpons KacpsiHOB- - https://lecta.ru/
ypoBeHb. 10 3HAaHUH, YMEHUH 1 M.:[poda - Harnsnnas ¢gusuka CD (1o
KJIacc» HaBBIKOB yuamuxcs. 10- | -Ouzuka. 10 paszuenam Kypca)
- ®usuka. 10 11 xmaccer - 3a00THH KJ1acc.
KJ1acc. B.A., Komuccapos B.H. | KouTponbHsie
[Hoypounsie paboThl B HOBOM
pa3paboTku K ¢dopmare - 'omoBa
Y4eOHUKY - n.B.
Msxkwumena I 4.,
Caypos [0.A.

11 - ®uspka. 11 - ®uzpka. 11 knacc. - ®usuka: Yued.
KJ1acc: TecTtoBEIE 3a1aHNs K g 11 xn./H.M.
TEXHOJIOTMYECKUEe | OCHOBHBEIM yueOHuKam. | Illaxmas, C.H.
KapThl ypokoB 1o | Pabouas terpags-3opun | Illaxmaes,/I.11.
yaeOHuky I. H.N. [Hoxnes.- M.
AMsxues, b.b. | - ®usnka. Koutpons IIpocsemenue.
byxosues, H. H. | 3Hanuil, ymenuii u - Ousuka: Yueo.
Corcknii — HaBbIKOB yuamuxcs. 10- | mus 11 ki /T,
Bonrorpan; 11 ximaccel - 3a00THH SI.Msaxumes, b.b.
- ®usuka. 11 B.A., Komuccapos B.H. | Byxosues, H. H.
KJIacc. Cotckuii-M.:
IToypounsie [Ipoceemienue;
pa3paboTKH K - Ousuka. 11




Y4IeOHUKY -
Msxkumea I 4.,
Caypos [0.A.

KI./B.A.
KacesiHoB-
M.:/Ipoca

- Ou3suka.
1lxmacc.
KonTponbHbie
paboTHI B HOBOM
dbopmare - 'omoBa
n.B.




Ipunoxenne 4

AHHOTALIMSA

IHosHoe
HAHMMEHOBaHUe
padoueii mporpamMMbIl

Pabouast mporpamma no ¢wusuke maua ydammxcs 10-11 kmmaccos,
peanusytomas TpeboBaHUs (emeparTbHOr0 TOCYJapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJAPTa CPEJHEro OO0mero OO0pa3oBaHHS U
®OII COO.

MecTo y4yeOHOTrO
npeaMeTa B CTPYKType
OCHOBHOM

VueOnsiii npenmer «®Pu3nka» BKIIOYEH B 00s3aTENbHYIO 4acTh
yuebHoro maana OOII COO MBOY «COII Ne 196». U3yuaercs
Ha 6a30BOM ypOBHE.

o0pa3oBaTe/bHOI

NPOrpamMMbl

HopmatuBHasi ochoBa | 1. ®I'OC cpennero o6mero o0pa3oBaHHs, YTBEPKICHHBIM
pa3padoTKku npuka3zom Munnpocsemenus Poccun ot 17.05.2012 r. Ne 413;
NPOrpamMMmbl 2. Ilpuxaz Munnpocseuenuss Poccun ot 12.08.2022 Ne 732 o

BHECEHUH wu3MeHeHH B @DeaepanbHbIi  TOCYJapCTBEHHBIH
00pa3oBaTeNbHBI CTaHIAPT CpexHero oodmero obOpa3oBaHUS,
YTBEPKACHHBIA MPUKA30M MHUHHCTEPCTBA 0Opa3oBaHUS U HAYKU
ot 17 masg 2012 1. Ne 413;

3. denepanpHas oOpa3oBarenbHas MPOrpaMMa CpeaHero oOIIero
o0pa3oBaHUs» YTBEpXKJACHHAs MPHUKa3oM MUHIPOCBEUICHHUS
Poccuu ot 18.05.2023 Ne 371;

4. OcHoBHas obpasoBatenbHas nporpamma COO MBOY «COIII
Ne 196y, yrBepxaenHas npukazom ot 30.08.23 Ne 418;

5. IlonmoxxeHue o pa3paboTke paboyux MPOrpaMM YyueOHBIX
IOpeIMETOB, KypCcOB, AMCHUMIUIMH (MOAyned) menaroraMd B
cootBercTBUU ¢ TpeboBanusimu DOI'OC HOO, OPI'OC OO0,
OI'OC COO u @OOII yrBepxnenHoe npukazoM ot 30.08.2023 Ne
417,

KoanuyecTBo 4acoB
JISl peaiu3anuu

Ha 6a3oBom ypoBuel36 uwacoB, B Tom uucie: B 10 kiacce — 68
yacoB (2 waca B Henmento), B 11 kimacce — 68 yacoB (2 yaca B

MPOrpaMMbl HEJIENIO).
Heas peanunzanun e (QopMUpOBaHHE HUHTEpeca MU CTPEMJICHUS OOydwarommxcs K
IporpamMMel Hay4YHOMY U3Y4YECHHIO IIPUPOJIBI, pasBuUTHE 1754
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI];
® Da3BUTHE IPEACTABICHUN O HAyYHOM METOJE TO3HAaHUS U
¢dbopMHUpOBaHHE  HCCIENOBATENbCKOIO  OTHOLIEHHA K
OKPY KaIOIIUM SIBJICHUSIM;
e (opMHUpOBaHME HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTara
W3YyYeHHUs] OCHOB CTPOSHUS Marepuu W (PyHIaMEHTaIbHBIX
3aKOHOB (pU3HKH;
e (dopmupoBaHHE YMEHHI OOBSACHATH SIBJICHUSI c
UCTOJb30BaHUEM  (U3MUECKMX  3HAaHUH M HAy4HBIX
JI0Ka3aTeNbCTB;
e (opMHUpOBaHHE MPEACTABICHUI O PO (DU3HUKH TSI PA3BUTHS
JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH.
YuebHo- Msxumes I'. 4., byxoBues b.b., Corckuit H.K. ®u3nka. 10 knacc.-
METOINYeCKUil M.:«IIpocemenue», 2008 r.




KOMIIJIEKC

Msikumes I'.51., byxoBues b.b., Corckuit H.K. ®usuka. 11 knacc.-
M.:«IIpocemenuey, 2010 r.

Metoasl 1 popmbl
OLICHKH Pe3y/IbTATOB
OCBOCHUS IIPOrPaMMBbI

JlnaHOCTHBIC: HAOIIOICHHE, AaHKETUPOBAHUE.

Metanpeamernsie: Oecefa, AUCKyccus, ydeOHOE HCCIe0BaHuUE,
IIPOEKT, CAMOOLICHKA.

[IpenmeTHbie: TecT (3amaHus C BBIOOPOM OTBETA, C KPaTKUM
OTBETOM, C pa3BEPHYTHIM OTBETOM), (HU3UYECKHIA UKTaHT,
TUKTAaHT 1o Qopmynam, JiabopaTopHas paloTa, MpakTHdecKas
paborta, KOHTpoNbHAs paboTa, TEMaTUYECKHE U UTOTOBBIE
KOHTPOJIbHBIE padOThI, FOCYIapCTBEHHAS UTOrOBAast aTTECTALIMS.
5-0ayThbHAs crcTeMa OIICHUBAHMSI TEKYIICH YCIIEBAaeMOCTH.
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