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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B DPI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®@u3uka» B 0oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  ®Denepanuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMmbl 1o (u3MKe HamnpaBieHO Ha (OPMHPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM W METalpeAMETHBIM
pe3yibTataM OOY4eHHs, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTb peaIM3allUMUd MEXIIPEIMETHBIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (pU3UKU HAa 0a30BOM YpOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YIbTAThI IO rojlaM O0yUYEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nka» 1o rogam o0yueHus..

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUYEOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpy»XKarolleM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI, U3ydaeMbIX
XuMHel, Ouonoruei, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
OpUMEeHeHHe (U3MUYECKUX 3HAHUM OINpenenseT XapakTep M Ppa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
NPUMEHSATh HAyYHbIH METO]I TTO3HAHUS NPH BBITIOJIHEHUN UMHU YU€OHBIX UCCIIE0OBAHUM.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 0ObeAMHEH BOKPYT
¢uznueckux Teopuil. Beagymmm B Kkypce sBiseTcss (GOPMHUPOBAHHME MPENCTaBICHUM O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMansa GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U HKOJIOTUYECKUMU TIPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEp)KaHUs,

MOCBAIIEHHBIX AKOJOTHYECKUM HpO6HeMaM COBpPEMEHHOCTH, KOTOPEIC CBA3aHbI C PAa3BUTUEM
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TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMHU DJIEMEHTaMH Kypca (M3WKHA Ha ypOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUpOBAHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTHA TEOPHM, I ONMUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (PU3UKH peau3yeTcs MpekIe BCero 3a cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — ATO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX AKCIEPUMEHTOB
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4acTHHUKaMU 00pa3oBaTeIbHOIO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUS M OCHAIIeHUs Kabuneta ¢pusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4d C SIBHO 33JJaHHON (PM3UYECKON MOJIEINBIO,
MO3BOJIAIONIME MPUMEHSITh W3YyUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasfela
Kypca, Tak U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIe >KU3HHU, TpeOyromue BbIOOpa (DU3MYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (U3WKM HAa YPOBHE CPEIHEro
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpaMoHHOE 000pynoBaHuE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamme 1o
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPHUMEHEHHA.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarndyeckue KOMIUIEKTHI JaOOPAaTOPHOrO OOOPYAOBAaHMS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYyYalolMXCsi K HAyYHOMY HW3YYEHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



(dbopMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK PE3yNIbTaTa U3Y4YCHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTD SBJICHUS C HCIIOJb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (DUHUKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU ¥ TEXHOJIOTHH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEHICHHS pa3IMuYHBIX 33Jad C SBHO 3aJaHHON (u3mueckon
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOILIYIO CPEIY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo (Gusmnke nepedeHb Jad0opaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBbYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpyXkaroumero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHUM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPaKTUYECKON NEeATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHanoroBblie U ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpEeAHSsl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopauHaT. CiokeHne nepeMenieHud u
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTepUaibHOH TOUYKHA OT BPEMEHHU.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. llepuon m
yacTtoTa oopauieHus. LleHTpocTpeMUTETbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBa M TNPAKTUYECKOE INPUMEHEHHUE: CIUJOMETp, JBUKECHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUSI.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

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

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckoOpocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBaHnne  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a
NIOCJIEI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IPH PABHOYCKOPEHHOM JBW)XXEHHHU C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.
W3ydeHue ABMKEHUS Tea, OpPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpuHimn otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
oTCcUéTa.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepuanbHOU TOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTepUaIbHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Kospdumument tpenus. Cuina conpoTUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUUYECKOE NPUMEHEHUE: NOJIIMIIHUKY, JIBUXKEHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJACHUU.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHNE UMIyJbca Tea. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABM>KEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBAa M INMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOINEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3ydyeHre aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU M X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJienu CTpOCHHs Ta30B, KMIKOCTEH M TBEPABIX Tel M OOBSACHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaumdecTBo BemecTsa.
[TocrossnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TEOPHUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omporiecchl B UicalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe mpeacTaBiIeHne N30MPOLECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbITh! 0 AM(PY3UH KUAKOCTEH U ra30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogaeinb, HUTFOCTPUPYIOLIAs IPUPOALY JABIEHUS ra3a Ha CTEHKH COCYyAa.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UIEAIBHOTO Ia3a, H30IPOLECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHATBI, IaBJICHHUS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TenmaoTel U padoTa. BHyTpeHHss SHEprHst 0AHOATOMHOIO
UJeaIbHOTO ra3a. Buzsl Teronepenayu: TEIUIONPOBOIHOCTL, KOHBEKIUS, U3JIydCHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koan4yecTBo TEIITOTHI ITPH TEIUIONEpEaAYe.

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

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoIe.

TenoBeie MamuHbL. [IpuHIUIIBL JefCTBUS TemIoBbIX MaluH. [IpeoOpa3oBaHus 3HEPTUU B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Ko3((HUIMEHT MOJE3HOT0 IEHCTBHS. DKOIOTHYECKHE TPOOIEMbI TEIIOHEPT eTHKH.

TexHudyeckue yCTpOWCTBA M IIPAKTUYECKOE IMPUMEHEHHUE. JBUIaTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH HSHEPruu Tejla IMPU COBEPUICHUHM pPAOOTHI: BBUIET MPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue sQupa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoil TypOHMHBI, IBUTATeNsi BHYTPEHHETO CrOPAHHUsl, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BJIaKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AABJICHMUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBnenune u kpuctamimzauus. YenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcepuaioB, B TOM YHUCJIC
HaHOMAaTCpHUaJlOB, U HAHOTCXHOJIOI'UH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXXHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJEKTpUUYeCKHH 3apsna. /JIBa BHIa DJJIEKTPUYECKHUX 3apsiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. Toueunblil  anexTpuueckuid  3aps.
Onekrpuueckoe mose. HanpskéHHocTh anexTpuueckoro mods. [lpuHumn cynepno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTHU HIIEKTPUUECKOTO TOJIS.

PaGora cun osnektpocratueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY U TUAJIEKTPUKH B AIEKTPOCTATUYECKOM Tosie. JludnekTpruieckasi IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEeKTpOEMKOCTh IIIOCKOTO KOHJEHCATopa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJICHHE 3JEKTPONpHOOpPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUUECKOM IIOJIE.

DJIeKTpOoCTaTUYECKas 3allHuTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cuna Toka. [locTossHHBIIA TOK.

Hanpspokenue. 3akon Oma Jyisl ydacTka Lenu.

DIIeKTpUUYECKOe CONPOTHUBIICHHE. VY nensHoe COMPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE TPOBOTHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DJIEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COMIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBomHuku. CoOCTBEHHass W TpPUMECHAs MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
Juccoruanus. DIEKTPOIIN3.

DnexkTpuueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpoOMCTBA M MPAKTHUECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP COMPOTHUBJICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI M (OTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUJIOIIATH
MOTNIEPEUHOT0 CEYEHUSI U MaTepHaa.

CMmenaHHOoe COeIMHEHUE TPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMXKYIIEH cuiibl. KopoTkoe 3amblkaHH€ TajJbBaHHMYECKOTO
AJIEMEHTA M OllEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa v NpOBOAUMOCTb BO3IyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JAHO/IA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYLIEH CHIIBI  HCTOYHMKA TOKa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3MUecKas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCHHYC, TAaHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, 1uddysus, ocMocC, TEII000OMEH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONIEPEIaut, TEIJIOBOE PABHOBECHUE), IIEKTPHUCCKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJIJIOB, JIEKTPOJIUTUIECKAS TUCCOLUAIIHS, TabBAaHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue IBMXKEHUI C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJAOMET M Jpyrue), JBUTAaTelb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsS] COBPEMEHHBIX MAaTE€pPHUaIoB, B TOM YHCIIE
HaHOMATEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpOoCTaTHYecKass  3alluTa,  3a3eMJICHUE
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, 3JEKTpOHArpeBaTellbHble IPUOOPBHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TATHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

IlocTossHHBIE MarHuThel. B3auMomelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe IoIe.
BekTop MarHUTHOM MHAYKUMHU. [IpUHIMN Cyleprno3uuMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHAyKuuU. KapTiHa TUHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoOe 1oJie IPOBOAHUKA C TOKOM. KapTWHa JMHHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOT'O IIPSIMOTO IIPOBOJHMKA U 3aMKHYTOI'O KOJIBLEBOIO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanMmopelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHUE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBeHME DIIEKTPOMArHUTHOW MHAYKUMHU. IIOTOK BEKTOpa MAarHUTHOW HMHIYKLUU.
DIIEKTPOABMKYIIAsA CHJIA MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHAyKunu dapanes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIKYIIas Cuia WHAYKIMU B IPOBOJHUKE,
JBHKYILEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUIa CAMOUHIYKIUH.
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OHEeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATEN b, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHUII, MHAYKIIMOHHAS I€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKIMY MAarHUTHOTO MOJIA.

B3aumoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBlieHUE DNEKTPOMAarHUTHOW UHAYKIWH.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JICKTPOABUKYIEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHbIe MexaHMuYeckue KosebaHus. ['apmoHMueckue
kosebanus. Ilepumon, wactora, amrmumryna u  ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMU M 3JIEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHY)XeHHble MeXaHMUYECKHe KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITITUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA M HATIPSKEHMU L.

Tpancdopmarop. [IpousBoactBo, mepemgaya W HOTPEOJIEHUE 3IEKTPUUECKOW SHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHH 3BOHOK,
TreHepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cCUCTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUn
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOaHUIA.

Hab6nronenue pezonanca.
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CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusnorpamMmel  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOJa MAJIBIX KOJeOaHW rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne nNEepeMEHHOTO TOKa B IENM M3 I[OCJIEIOBATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMacHUMHbLE B0IHbL

MexaHudeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pactpocTpaHEHUs
U januHa BoONHBL [lomepeunble W mponmosbHBIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperims. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMEHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIUIIBI paInOCBA3H U TEIIEBUACHMS. Paaronokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH Cpebl.

TexHuueckue ycTpouWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHKE W MEIUIIMHE, Pajap, PaauoONpUEMHUK, TEIIEBHU30D,
anTeHHa, Teneon, CBU-meusp.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

HabGmronenue oTpaskeHus U MPETOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue CBsI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYIOM M YacTOTOM
KoJIeOaHui.

HccnenoBanne  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaKEHHUE, MPEIOMIICHUE,
nonsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuka

I'eomerpuyeckas onrtuka. [IpsmonnHeitHOE pacripocTpaHeHHE CBETa B OJHOPOIHON Cperie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IMOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI Yroja MOJHOTO BHYTPEHHEIO
OTPAXKEHUS.

Jucnepcus ceeta. CroxxHbli cocTaB 6enoro ceera. LIBer.
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ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHla TOHKOM JMUH3BL. [locTpoeHune n3odpakeHuil B COOMpAIOINX U pacCEUBAIOIINX
nuH3ax. @opmysia TOHKOM JIMH3BI. Y BEJIMUYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOI'€pEHTHBIX UCTOYHHKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOEKIMOHHBIA ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTUKA, JAU(PPaKIHMOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHHE, OTpakeHUWE U IpernoMieHue cBera. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHuLbl TPUMEHUMOCTH KJIaCCHUYECKOW MeXaHuku. IlocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBApPUAHTHOCTb MOJYJIS CKOPOCTH CB€Ta B BakKyyme, MPUHUUI
OTHOCHUTEIILHOCTH DUHINTEHHA.
OTHOCUTENHHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUENU U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.

OtkpeiTue u wucciaenaoBanne (oroadpdexra. Ombitet A. I'. CromeroBa. 3akoHBI
dorosddexra. YpaBuenue DitHmreiina s Gpororddexra. «KpacHas rpanuna» gorosdpdexra.

Hasnenue ceera. OnbitTel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.
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TexHuueckue yCTpoiiCTBaA M NpaKTHUECKOE NpUMEHeHHe: (poTodnaemMeHT, (OTOAATUHUK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl SHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW Tyaau3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeHyaTbiX CIEKTPOB U3ITyYEeHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOEGHHA  sjpa. OtkpbiTHE
pamnoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paJioakTUBHOTO U3ITYICHUSI.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIEP.

Anepuuiii  peakrop. TepmosiaepHblii cuHTe3. IIpoGneMbl M NEpCHEKTHUBHI  SACPHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHON SHEPTreTHKH.

OnemeHTapHble YacTULIBI. OTKpPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNUS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

dyHIaMEHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).
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Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Ortanbl pa3BUTUs  acTpoHOMMH. llpuxiiamHoe UM MHMpOBO33pEHUYECKOE 3HAUYECHUE
aACTPOHOMHH.

Bun 38é31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, JIAHEThI, X BUAUMOE JABHKEHUE.

Conneynas cucrtema.

Connue. Conneuynas axkTuBHOCTh. Mcrtounuk sHeprun ConHua u 3BE3A. 3BE3ABI, X
OCHOBHBIE XapaKTEPUCTHKU. Jluarpamma «CHEKTPaJIbHBIA KJIAacC — CBETUMOCTBY. 3BE3/bI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJId 3BE3] IJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAEHNH U 3BoIoLMU ColHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turb
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax rajJaKkTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon XaO6ma. PaszOeranme ramaktuk. Teopwus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHSI
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [esATeNbHOCTH 4YeNOBeKa, pPOidb M MeCTo (U3MKH M acTPOHOMHUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (UINYECKON Teopun B (OPMHUPOBAHUU
npeCTaBIeHUN 0 (PU3MUYECKON KapTHHE MHUPA, MECTO (PM3UYECKOM KapTHHBI MUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeamernbie CBA3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs € Y4ETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHME, HaydHbIM (akt, rumoresa, (usnyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIOJIEHHE,
DKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIO’KEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MHpHUpojie, KojeOaTelbHbIE IBHUKEHHUS B
JKUBOM TIpHUpOJIE, ONTUYECKUE SIBJIECHUS B JKMBOM IPUpOJE, NCHCTBUE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKas CTPYKTypa TBEPABIX Ted,
MeXaHHU3Mbl 00pa30BaHUS KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3aJI€KM MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.
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Texnonozus: TAHAN DJIEKTpOIEpesad, T€HEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
UHAYKIMOHHAsT TeYb, pajap, paauoNpHEMHUK, TeJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenue ydeOHOro mnpeavera «®dusmka» Ha ypOBHE CpeaHEro o0miero oOpa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTh  JOCTHXKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroNIMXcsi PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHHUM, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  0OOIIecTBa,
pacuIMpeHre KU3HEHHOTO OIbITa U ONbITA JAEITEIbHOCTH B IPOLIECCE PeaTu3alMi OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIFHOMN JICATCILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYESIIOBEYCCKUX TYMAHUCTUYCCKHX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMCHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBUHM C HX
(GYHKIUSMU ¥ HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NESTENbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UIEHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIIGHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSM POCCHUCKHIX
yU€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OICHMBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEGHHOCTH, B TOM YHCIIE B ACITEILHOCTH yUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAyIHOTO TBOPYECTBA, MPUCYIIETO
¢du3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

HHTEpeC K pa3uuHbiM chepaM TpoPeCCHOHATHLHOW JeATSIIbHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpBI, OCO3HAHHE TJI0OATBFHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;
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MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIbHOCTH HSKOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIbHOCTh NHANBUIyAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENILHO (DOPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh 1S JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX TOCTHIKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJbTATOB LEISIM,
OIICHUBATh PUCKH ITOCIICICTBHUI JICSITCIBHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIBHOr0, BHUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BJIQ/IETh HAyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUSAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIAJICTh HaBBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
bu3nYECKOro coAepxKaHus, MPUMEHEHHUIO Pa3INYHBIX METOI0B MTO3HAHHS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH 1O TOJYYEHHIO HOBOTO 3HAHUsS, €r0 HMHTEpIIpETaIuH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE TMPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh NPUYMHHO-CIIEICTBEHHbIE CBSI3W M aKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apryMEHTBhI IS JI0KAa3aTeIhCTBA CBOUX YTBEPKICHUI,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaTbl, KPUTHYECKH
OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 33a/J]a4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMePEHOCUTH 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 00IaCTh KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBHUTb HpOGJ’ICMBI U 3a71a4u, JOIMYCKAOIHNEC aJIbTCPHATUBHBIC PCIICHU.
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PabGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (bI/IBI/I‘IeCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOM O€30MacHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YaIH3AIIH.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIIEHHE HA YPOKaX (DU3UKH U BO BHE-YPOUHOMN JCATEITBHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSTYaTh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUSl C HCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHMMATh U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHOM ¥ HHIUBUYalbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIIATH IUIAH JCHUCTBUN, PACHPEACISTH POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXJAOT0 YYaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHUBATh WAEHU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTYyalMsX,
HPOSBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATENbHYIO NESATEIBHOCTh B 00JacTu (PU3UMKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHHUS PAcu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBIMOJIHEHUS] MPAKTUYECKOH paboThl ¢ y4YETOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTSHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Opath Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh MPUOOPETEHHBIN OMBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULIUU B 00JacTu (U3MKH,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:
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JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LENAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

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

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oluiero oopa3oBaHus y OOy4arOlUXCsS COBEPUICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIET O CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKEHHUIO €M MU YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

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

COIIMAIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS C APYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peaTh KOHGIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha MPUMEPaxX polib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
NeITeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENe: MaTepHualbHas
TOYKa, MHEpIUATIbHAs CHCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TENO, UACATbHBIA Ta3, MOJEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH AIEKTPUUECKUH 3aps] NpH pelICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUs (ITPOLECCh) M OOBSCHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBIDKCHHE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHUE JKUIKOCTEH W TBEPABIX TeJ, M3MEHEHHE 00bEMa TeNl TpPH HarpeBaHUU
(oxJ1axIeHUN ), TETJIOBOE PAaBHOBECHUE, MCMIApPEHUE, KOHICHCAIUS, IIABJICHHE, KPUCTAILIH3AIHS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MMOBBIIICHUE JaBJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30IpoLeccax, AJIEKTPU3alus Tel,
B3aUMO/ICHCTBUE 3aPSAI0B;
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ONKCHIBATh MEXaHMYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHE BETUYMHBI: KOOpAMHATA,
yTh, MEpEeMEeLIeHUEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJIbC Tela, KHMHETHYECKas
SHEprus, MOTEHIMAJbHAs SHEPIrHs, MEXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCTh; HpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHs U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEITUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONKCHIBATh M3yYCHHbIC TEIUIOBbIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIB3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI SHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOTO JEHCTBHS TEIJIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O3HAYEHUS U EIAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC SJEKTPUYECKUE CBOMCTBA BEUIECTBA M DJIEKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, pPa3HOCTh MMOTEHIMAIOB; IPU OMUCAHHHM IPABHIBHO
TPaKTOBAaTh (PU3UYECKUII CMBICT HCIONb3YyEMbIX BEIWYMH, UX OOO3HAUYEHUS U €IUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKOH coXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOIIPABHS MHEPIHATIBHBIX CUCTEM OTCUETa, MOJEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW DHEPTUU TEIUIOBOTO JIBIIKCHHS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
JNIEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (HDOPMYITHPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOIb30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHHH, TpU O3TOM  (HOPMYIHPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIb30BATh HM3BECTHBIE METOIBI OIEHKH
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (HU3NYECKUMHU BeIMUYMHAMU C HCIOJIb30BaHUEM
OpsIMBIX  U3MEPEHM, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YIbTAThI
MOJTYYCHHOW 3aBUCHUMOCTH (DM3MYECKHX BEIWYMH B BHIE TaOIHIl U TpadUKOB, JIENaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIEI0BATEIbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHNUS;

pemate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3NYECKOW MOENbI0, HCIOJIb3YS
dbuznyeckre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeIb, BBIACHATh (U3NYECKUE BEIHUYMHBI M (POPMYIBI, HEOOXOAMMBIE I €€ pEeIIeHus,
TIPOBOJIUTH PACUYETHI U OIIEHUBATh PEATLHOCTH MOYYSHHOTO 3HAUSHHST (PU3MYECKON BETMIHHEI,
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pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HEMPOTHUBOPEYMBYIO LEMNOUYKY
paccyXKIeHU C ONIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3MUYECKHE SBICHMUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMyl0 HHPOPMALIHUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH 0OpAIICHUH C TPHOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIE C BHIIOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpenensiTh OO0SI3aHHOCTM U IJIAHUPOBaTh JAEATENbHOCTh B
HECTaHJAPTHBIX CUTYalMUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIMXCS YMEHUH:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IIPAKTUYECKOH
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TIPAHMLIBl TPUMEHEHUS H3YYEHHBIX (U3UUYECKUX MOJeNei: TO4YeUHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, fAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPH PEeICHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (pU3MYECKHUE SBIEHUS (IIpOLecChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas NMPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHuTHOE JEHCTBUS TOKAa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM U JIBWXKYIIUMHCA 3aps,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U ICKYCCTBEHHAsl PallOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOILECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: DSJICKTPUUECKUHM 3aps], cuja TOKa, DJJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIIOB, 3JIEKTPOABMKYIIAs CHUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Moiis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs JIEKTPUYECKOr0 M MAarHUTHOIO MOJIeH, MepuoJ M 4YacToTa KojeOaHHH B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICT MCIONB3YEMbIX BEIMYUH, WX OOO3HAUEHUS U EIUHHIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3yYCHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJlypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUHU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIMYMH, UX O0O3HAUEHUS U
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€VHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3NUECKON BETMUMHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEJOBAaTEIbHOTO U  MapajjIeIbHOTO  COEIUHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH AJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
NPSAMOJIMHEHHOTO PAaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHMSI HMITYJIbCA, 3aKOH COXpPaHEHMsI DJEKTPUUECKOTro 3apsiia, 3aKOH COXpaHEHHS
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH pajMOaKTUBHOTO pacnajaa, MpH STOM pa3inydaTrh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTH) IPUMEHUMOCTH;

OTIpe/IeIIATh HAaIpaBJICHWE BEKTOpAa MHIYKIUU MArHUTHOTO TOJS MPOBOJAHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH M ONHCHIBATh N300pakeHHE, CO3/1aBAeMOE TNIOCKUM 3€PKAJIOM, TOHKOH JIMH30M;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (DU3MUYECKUX SBJICHUH W TIPOLECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobiieMy/3ajayy W TUNOTE3y Y4eOHOTrO SKCIIepUMEHTa, COOUpaTh YCTAaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, INPH ITOM
BBIOMpATh ONTUMANIBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeH U3MEPEHMUIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUI:
IpUA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YNbTaThl MOJYUYEHHON 3aBHCUMOCTH
buznyecKkux BENMWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yabTaTaMm
UCCIICJIOBAHMUS,

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, YUEOHO-UCCIEOBATENILCKOM M  TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (HU3MUECKOW MOJIENbI0, HCIONb3YS
¢u3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJM3a YCIOBHS 33a4 BHIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
IPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHUs! PU3NUECKON BETUUUHBI;

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCTIONIB30BaTh TPH PEUICHWH YYeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [yl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAYYHO-TIOMYJISIpHONH HMH(OpMauy, MOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBAThH MOTydaeMylo HHPOPMAITHIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, IPHOOPOB M TEXHUIECKUX YCTPOUCTB, PA3INIATh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

IPUBOJUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YyUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIMIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUYECKHE 3HAHWUA TO (U3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MAaCHOCTH MU 00paIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;
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paboTaTh B TpyIIE C BBHIIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIeH, IUIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.
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TEMATHYECKOE U IOYPOYHOE IIIAHUPOBAHUE
o ®U3UKE

Kmacc 10
KomnuuectBo yacos B Henenro 68 .

Bcero 3a nepuoj peanuzanuu paboyeit nmporpaMmmbl 68 yac.

(npenmer)

[11aHOBBIX KOHTPOJIBHBIX YPOKOB 4 4., mpakTU4YecKkux pabor 3 4.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpouabusie IIpakTuueckue
NMPorpamMmMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. DUZUKA U METOAbI HAYYHOI'O ITO3HAHUSA
11 ®u3nKa U METOJIbl HAYYHOTO TTO3HAHUS 2 bubnuorexa LIOK
' ABLHAYH https://m.edso0.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 K 5
aHeMaTiid https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Alumamika https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
2.3 6 1 1
3aKOHLI COXPAHCHHS B MEXaHHKe https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 bubmuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBBT TEPMOZUIHAMHKH 10 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUSI BELLIECTBA. 5 bubmuorexa [IOK
' Ma3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Htoro no paznemny 24
Paznea 4. JIEKTPOJINHAMUKA
bubmuorexa [JOK
41 MEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTossHHBIN JIEKTpUYECKU TOK. TOKH B bubnuorexa [JOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PesepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68
[TPOTPAMME
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

INIOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Jdomamnee
n/n KoJ-Bo IpakTuy. 00pazoBaTebHbIE
Hara 3alaHHe
4acoB padoTshI pecypcel

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [JOK
METO/IbI IIO3HAHKS OKPYKAOIIET0 MUpPa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B popMupoBanuu

2 COBPEMEHHOM (Ili)aquoﬁ K(gpil/IHS MHpa, B 1 Bu6mmorexa LIOK

. . https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEeATEIbHOCTH JII0IeN
MexaHn4eckoe JTBUKEHUE.

3 OTHOCUTEIHHOCTh MEXAaHUUECKOTO 1 bubnuorexa [JOK
nBIKeHus1. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE 1 Bubmiorexa LIOK

https://m.edso0.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSMOIUHENHOE 1 bubnuoreka [IOK
TBHKEHHE https://m.edsoo.ru/ff0c372e

6 CBobogHoe majieHue. Y CKopeHue 1 bubnuoteka [JOK
cBOOOIHOTO MaeHUs https://m.edsoo.ru/ff0c39cc

7 KpusonmueliHoe nBuxkenue. J[BrmxeHue 1 bubnnoreka [JOK
MaTepUalIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
IIpuHumn otHOCUTENbHOCTH ["anunes.

8 I/IEICpI_LIII/IaJ'ILHLIe cucreMsl orcuera. [1epBelii 1 bubmorexa LIOK

https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuna. [Ipuaiun
9 CYHEPIO3ULIUU CUIL BpTopI(l)ﬁ 3aKOH 1 bubmorexa HOK
. https://m.edsoo.ru/ff0c3be8
HproTona st MaTrepuanbHOW TOUKH
10 Tpernii 3axoH HeroToHa 11st 1 bubnnorexa [JOK

27



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
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https://m.edsoo.ru/ff0c3be8

MaTCpHAJIbHBIX TOUCK

https://m.edsoo.ru/ff0c3be8

11 3aKkoH BceMUpHOro TsaroreHus. Cuna bubmuorexa [JOK
TspkecTu. [lepBas kKocMHuUecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cwita ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduuuent tpenus. Cuna
13 COHpOTiBJIeHI/ISI Hpql)/l(bﬂBLII/I)KeHI/II/II) TeNna B Bubmorexa IOK
https://m.edsoo.ru/ff0c3f76
KUJKOCTU WM ra3e
[MoctynaTensHOE M BpaIaTebHOE
14 JBIDKEHUE a0CONIIOTHO TBEPOTO TEa. bubnnorexa [JOK
MowmenTt cuitbl [lnedo cumbl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tena
Hmnynsc MaTepuanbHONH TOYKU, CUCTEMBI
15 MaTepuaibHbIX TOUYEK. MIMITyJIbC CHITBI. bubnnorexa [HOK
3aKkOH COXpaHEHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBYDKEHUE
Pabora u moutHOoCTh critbl. Kunernueckas
16 SHEprus MaTZ:)HaJILHoﬁ“ ToukH. Teopema 06 bubmorexa IOK
. https://m.edsoo.ru/ff0c4502
U3MEHEHUN KHHETHYECKON SHEPTUu
[TorennuanbHast sHeprus. I[loTeHumanpHas
17 SHEPrus ynpyro n1eopMupoBaHHON bubnunorexa [JOK
npyXuHbL [loTeHIIManbpHas SHEpTUs Tena https://m.edsoo.ru/ffOc461a
BOJIN3M IOBEPXHOCTH 3eMITH
[TorenmansHble ¥ HENOTEHIMATIbHBIE
cuiibl. CBsA3b paboThI HCHOTCHI_II/IaiIBHBIX BuGmiorexa LIOK
18 CHJI C U3MEHEHHEM MEXaHHUUECKOU SHEPTUU

CHCTEMBI TeN. 3aKOH COXpPaHCHUMA
MEXaHUYECKOU OHCPIrun

https://m.edsoo.ru/ff0c478c
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19

JlabGoparopHag pabora «ccienoBanue

CBA3HU Da6OTBI CHJIbI C UBMEHCHHUEM
MEXaHNYECKON DHEPIUM Tejia Ha IPUMEPE
PaCTXKCHUSA PE3UHOBOI'O XKXI'YTa»

20

KonTposbnas pabora Nel no teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXPAaHEHHs B MEXaHUKE

bubmuoreka [JOK

https://m.edsoo.ru/ff0c4b74

21

22

23

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

XapakTep JBUKCHHS U B3aUMOJICHCTBUS
yacTull BeuiecTBa. Mojenu CTpoeHHUs
ra3oB, JKUJKOCTEH U TBEPBIX TEJ

Macca monekyin. KonnyectBo BemiecTsa.
[TocTostHHAas ABoraapo

bu6mmoreka [IOK

https://m.edsoo.ru/ffO0c4dc?

24

TemmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [lkana remneparyp Llenscus

25

26

27

HNneanpusrii raz 8 MKT. OcHoBHOE
ypaBHenue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIUr
JBU)KEHUS MOJIEKYJI. Y paBHEHUE
Memnneneesa-Knaneiipona

3akoH /lanbToHa. ["a30BbIE 3aKOHBI

bu6mmoreka [JOK

https://m.edsoo.ru/ffOc4fde

bu6nmoreka [JOK

https://m.edsoo.ru/ffOc511e

28

29

JlabopaTtopHas pabora «MccienoBanne

3aBHUCUMOCTH MCXKAY IapaMeTpaMu

COCTOSHHUA PA3PCIKCHHOT'O Tra3a»

I/ISOHpOHCCCBI B UACAJIBHOM Ia3€ M ux

bu6mmoreka [JOK
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https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

rpaduyeckoe mpeacTaBlIcHHE

https://m.edsoo.ru/ff0c570e

BuyTpenHsisa sHeprusi TepMOAUHAMUYECKOU
CHUCTEMBI U CIIOCOOBI €€ M3MEHEHMS.

30 KonudectBo Temnote! u padoTa. bubmorexa LIOK
https://m.edso0.ru/ff0c5952
BHyTpeHHsst SHeprus 01HOATOMHOTO
UJEaIbHOTO rasza
31 Bunel Tennonepenaun bubamotexa LIOK
https://m.edsoo.ru/ff0c5¢c36
VaenbHas TEIIOEMKOCTD BEILIECTBA.
32 Ki[).]'II/I‘IeCTBO TEIUIOTHI IPU Tfnnonepez[aqe. bubamorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
AnuabatHblii mporiiecc
33 [IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnnorexa [HOK
NPUMEHEHHE K U30MPOIIECCaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs po1ieccoB B MPUPOJIE. bubnnorexa [HOK
Bropoii 3aKk0H TepMOIUHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Mpunuun neiictuda u KIIJ{ rermooit bu6nmoreka [JOK
MaIIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKosoruyeckue npoodaemMbl
TETUIOIHEPTETHKH
38 O6o6maromuit ypok «MomnekynsipHas bubnunoreka [JOK
¢usrka. OCHOBBI TEPMOIMHAMHUKH» https://m.edsoo.ru/ff0c6938
KonTtpoubHnas padora Ne2 no teme
39 «MOJ‘IIG)KYJ'ISIpHaSII) ¢uzuka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKI
40 [TapooGpazoBaHue U KOHJIEHCAIUS. bubnuorexa [IOK

Hcnapenue u KAneHue

https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

AOCOII0THAS U OTHOCUTEIIbHAS BIAYKHOCTD

bubmuorexa [JOK

41 BO31yXxa. HackimeHHbI# map https://m.edsoo.ru/ff0c64d8
Teépnoe reno. Kpucramumueckue u
42 amop(HbIe Tera. AHU30TPOIHUS CBOWCTB bubnmoreka [JOK
KpucTa/uIoB. JKuIKue KprcTalib. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepUalIbl
43 [InaBnenue u kpuctaM3anus. Y geiabHas bu6mmoreka [IOK
TerioTa riasieHus. Cyonumanus https://m.edsoo0.ru/ff0c6708
44 YpaBHeHHe TEIJI0BOTroO OanaHca bubmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DneKkTpu3anus Tei. DIEKTPUUECKUN 3apsl. bubnuorexa [JOK
JlBa BU/Ia 3JICKTPHUYCCKUX 3apsI/IOB https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 H(I))JIYHSOBO)IHI/?KI/I. 33.1((I))H COXpaHCHHS bubmorexa IOK
https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOTO 3apsaa
47 BsaumopeiicrBue 3apsanoB. 3akoH Kymnona. bubnuoreka [IOK
ToueuHslit AneKTpUYECKUit 3apsin https://m.edsoo.ru/ffOc6ce4
Hanpsk€HHOCTB AIIEKTPHUYECKOTO TTOJIS.
48 Hpniunn cynepnosnmfn INEKTPHUUECKUX Brbmiorexa LIOK
. N https://m.edsoo.ru/ff0c6df2
noneit. JIunum HanpsokEHHOCTH
49 Pabora cun anexTpocTaTHuecKoro moJs. bubnnoreka [JOK
ITorennuain. PasHocTh MOTEHIIMAIOB https://m.edsoo0.ru/ff0c6f00
[TpOBOAHMKY M TUAJIEKTPUKH B
50 3HI;KTpI([)CTaTquI::K0M HOIJ)'IC. bubamorexa IOK
https://m.edsoo.ru/ff0c7018
JmsnexTpudeckast IpOHUIIAEMOCTb
51 OnekrpoémkocTh. KonaeHncaTop bubnmnoreka [JOK
https://m.edsoo.ru/ff0c7126
52 DNeKTPOEMKOCTH TJIOCKOTO KOHACHCATOpa. bubnmuotexa [JOK
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DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

https://m.edsoo.ru/ff0c72c0

53

54

55

56

JlabopaTtopHas pabora "H3mepenue

SIIEKTPOEMKOCTH KOHAEHcATopa'

[IpuHIIUO OeHCTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KONUPOBAILHOI'O
anmnapara, CTpYMHOI0 IpUHTEpA.
DIEKTPOCTATHYECKAS 3aIIATA. 3a3€MICHHE

3JIEKTPOnPUOOPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBanusl. [locrosaunsiii Tok. Cuia
toka. Hanpskenue. ConpoTUBIICHHE.
3akoH OMa aJid yyacTka uenu

[TocnenoBarenbHOE, MapalIeIbHOE,
CMEIIIAHHOE COCAMHEHHUE IIPOBOHHUKOB.
JlaboparopHas padora «M3yueHue
CMEIIAHHOTO COENUHEHHUS PESUCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

S7

Pabota 1 MOILITHOCTB ANEKTPUYECKOTO TOKA.

3akoH J[xoynsa-Jlenna

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

58

3axon OMa 1715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambIkanue. JJaboparopHas padora

«M3mepenne DJ1C UCTOYHMKA TOKA M €T0

BHYTPCHHCI'O COIIPOTHUBJICHUSA)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DJIEKTPOHHAS MPOBOAUMOCTD TBEPABIX
METaJIJIOB. 3aBUCUMOCTb COTPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXxnpoBOIUMOCTb

60

OneKTpuYecKuil TOK B Bakyyme. CBolicTBa
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https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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https://m.edsoo.ru/ff0c7ae0

AJIEKTPOHHBIX ITyYKOB

[TomynpoBogHUKH, UX COOCTBEHHAS U
npuMecHasi IpoBoAUMOCTb. CBOICTBA p—

bubmuoreka [JOK

o1 n-nepexoa. [lomynpoBoAHUKOBBIC 1 https://m.edsoo.ru/ff0c84ae
npudopHI
DJIEKTPUUYECKUN TOK B paCTBOpax v
62 paciuiaBax 3JIEKTPOJIUTOB. 1 bubmuorexa [JOK
DJIEKTPOJUTHYESCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DNeKTpUUECKUA TS)K B rasax. ) BuGmorexa LOK
63 CaMOCTOSITEIbHBIA U HECAMOCTOATEIIbHBIIN 1
https://m.edsoo.ru/ffOc84ae
pazpsan. Monnus. [1nazma
DIIeKTpUYECKHE MPUOOPHI U YCTPOMCTBA U
64 ux np;KTquCKoe l;')IpI/IMpeHeHze. I;TpaBI/ma 1 bubmorexa LIOK
https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€30M1acCHOCTU
65 O6o0mawmuii ypok 1 bu6mmorexa [IOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTpouabsnas pabora Ne3 no teme
66 «9nexrpocraruka. [locTosHHBIN 1 bubnuoteka [JOK
SIIEKTPHUYCCKHI TOK. TOKH B pa3IUUHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
PesepBHbIi ypoK.
67 KOHEpOJIbH};IpH padora Ned4 o Teme 1 Bubmorexa IOK
https://m.edso0.ru/ff0c8c56
"OnexkrpoguHamMuka"
68 PesepBHblit ypok. O6o0maronmii ypok mno 1 bubmuoreka [IOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OO111€€ KOTMYECTBO YACOB 1O MPOrpaMMme 68
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TEMATHYECKOE U IOYPOYHOE IIIAHUPOBAHUE
o ®U3UKE

Knace __11

KonnuecTtBO yacoB B Hegenmo 68 .

Bcero 3a nepuoj peanuzanuu paboyeit nmporpaMmmbl 68 yac.

(npenmer)

[11aHOBBIX KOHTPOJIBHBIX YPOKOB 3 4., MPAKTUYECKUX paboT 5  wu.

TEMATHYECKOE INTAHUPOBAHME 11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB 1 TeM uupposbIe
Ne n/m P Kourpoububie IIpakTHyeckue (1uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsbl
Paznea 1. JIEKTPOJAMHAMUKA
MaruauTtHoe nosie. DIeKTpOMarHuTHas bubnuoreka [IOK
1.1 11 1 3
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK
' KOJICOaHHsI https://m.edsoo.ru/7f41c97¢c
99 MexaHn4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnuorexa [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
b K
2.3 OnTuka 10 3 ubmoreka 1O

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

24

31 OCHOBBI CHIEIIUATBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCHTEJIEHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazueny 4
Paznen 4. KBAHTOBAS ®U3UKA
bubmuorexa [JOK
4.1 7 6
DJIeMEHTHI KBAHTOBOU ONTUKH https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.2 C 4
TPOCHIE aTOMa https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUWU U ACTPO®U3UKHU
bu6 K
5.1 ONEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 1 hgpil;ll()nféeliiasi(.)ru 17f41097¢
Htoro no pazneny 7
Pa3znen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bu6mmoreka [JOK
6.1 4
Obobuatouee nopToperne https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4

35


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

36



ITOYPOYHOE IINIAHUPOBAHMUE 11 KJIACC

Ne

JIeKTPOHHBbIE U(PPOBHIE

n/n Tema ypoxa Koa-Bo lpaxrus. | Jomautree o0pa3oBaTe/ibHbIE
Jara  pabotsbl 3aganue
4acoB pecypchl

[TocTostHHBIE MATHUTHI ¥ KX

1 B3aumoieiictBue. MarautHoe nosie. Bektop 1 bu6mmoreka [IOK
MarHUTHOW MHAYKIMH. JIMHUM MarHUTHOM https://m.edso0.ru/ff0c9778
WHYKIAH
MarsuTHoOe 1oJjie TPOBOTHUKA C TOKOM.

2 OnbIT Dpcrena. BS;)HMOjeﬁCTBHC 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c98fe

MIPOBOJTHUKOB C TOKOM

3 JlaGoparopHas pabora «M3yueHne 1 1 bubmuorexa [JOK
MarHMTHOI'O IOJISl KATYIIKH C TOKOM https://m.edsoo.ru/ffOc98fe
JlelicTBME€ MarHUTHOTO TTOJISI HA TPOBOJHUK

4 ¢ TokoMm. Cuna Ammnepa. JlabopaTopHas 1 1 bubnuotexa [JOK
pabora «MccnemoBanue IeiCTBUS https://m.edsoo.ru/ff0c9acO
IIOCTOSIHHOTO MarHWTa Ha PaMKY C TOKOMY

eHCTBHE MarHUTHOT'O TOJIS Ha
5) i‘[:[BI/DKyIHyIOCﬂ 3apspKkeHHyIo yactuily. Cuma 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenua. Pabora cunsl Jlopenua
DnexTpoMarHuTHas HHAyKus. [ToTok

6 BEKTOpa MarHUTHON uHAyKuuu. I1C 1
WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykiuu dapanes

7 JlaboparopHnas padora «MccaenoBanue 1 1 bubmuorexa [JOK
SIBJICHUSI DJICKTPOMATrHUTHOW MHIYKITUK) https://m.edsoo.ru/ff0cal50

8 NHnykTUBHOCTD. SIBNEHNE CAMOMHTYKIIVH. 1 bubnnorexka [JOK
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O/1C camOMHIYKIIMU. DHEPIUsl MATHUTHOTO
HOJIS KATYIIKK C TOKOM.
DNEeKTPOMarHUTHOE IT0JIe

https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHUE: IIOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs II€Yb

10

11

12

13

14

15

Obodowarowuil ypox «KMarHAUTHOE TOJIE.
DIeKTPOMArHUTHAS UHIYKITUS

KonTpoabHnas padora o teme
«MarautHoe 1nojue. DJIeKTpOMarHuTHas
WHITYKITHAS

CB00O0/IHBIE MEXaHUYECKUE KOJIeOaHusI.
I"apmonunueckue kojaebaHus. Y paBHeHUE
rapMoHudeckux kosnebanuii. [IpeBpamenue
SHEPrUU

JlaGopatopHnas pabora «MccaenoBanue
3aBHCUMOCTH NE€PHO/Ia MAJIbIX KOJIeOaHUH
Ipy3a Ha HUTU OT JUIMHBI HUTU U MaccChl
rpys3a»

Konebarenbublii KOHTYp. CBOOOAHBIE

QJICKTPOMArHUTHBIC KOoJIeOaHHS B
nacajibHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKUMHU U
QJICKTPOMArHMTHBIMHA KOJIEOAHUSIMHU

®opmymna TomcoHa. 3aKOH COXpaHEHUSI
SHEPTUH B UJICaTHHOM KOJIe0aTeIbHOM

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ch820

bu6mmorexa [IOK
https://m.edsoo.ru/ffOch9c4
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KOHTYpE

Hpe,Z[CTaBJ'IeHI/IC 0 3aTyXaromux
KOJICOAHMSIX. BbIHy)KI[CHHBIC MEXaHHYCCKHEC

bubmuorexa [JOK

16 kosieOanus. Pesonanc. BeiHyxaeHHBIE https://m.edsoo.ru/ff0cbb86
3JIEKTPOMArHUTHBIE KOJIeOaHHS
[Tepemennsbiii Tok. CuHycOMAATBHBIN
MepEeMEHHbIN TOK. MOITHOCTh MEPEMEHHOTO bubmuorexa [JOK
17 -
TOKa. AMIUTUTY/IHOE Y JICHCTBYIOIICE https://m.edsoo.ru/ff0cbd34
3HAYCHUE CHUJIBI TOKA U HAIIPSDKCHHS
18 Tpauchopmarop. [IponsBoacTso, nepegayua
U IOTpeOIeHNE PIEKTPUUECKON SHEPTun
Y CTpOWCTBO 1 PAKTUYECKOE TPUMEHEHHE
19 3HeI£[pI/I‘IeCKOFOp3BOHKa reHepiTopa Bubmiorexa LIOK
;. https://m.edsoo.ru/ff0cc324
MEPEeMEHHOT0 TOKa, JJMHHIA 3JIeKTpornepeaad
DKOJIOTUYECKHE PUCKU TIPU TIPOU3BOJICTBE
20 anekTpodHepruu. Kynbrypa ncnonb3oBaHus
AIIEKTPOIHEPTUH B TIOBCETHEBHOW YKU3HH
MexaHnuecKue BOJIHbI, YCIOBUS
91 pacmpoctpanenus. [lepuoa. Ckopoctb bubnuoteka [JOK
pacrpoCTpaHEHHsI U JJTHHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TomepeuHble U TPOIOITBEHBIE BOTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa. bubnmnoreka [JOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 DJEeKTPOMarHuTHbIE BOJIHBI, UX CBOKWCTBA U bubnuoreka [IOK
ckopocTs. [1Ikana 37eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
o4 [TpuHIUTIB PAAMOCBSI3U U TEICBUICHHUS.
PazButue cpencts cBsa3u. Pagnonokamus
25 KonTpoabnas padora «Konebanus u bubnuorexa [IOK
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BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonrHeHOE pacipoCTpaHEHHUE CBETA B
26 OI]E)HOpOI[HOf/'I cpe):[Ic)a. T:qqumﬁ HCTOYHHUK bubmorexa HOK
https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OrtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBCI”)[a. [TocTpoenue H3o6pa>Ke§HI/I“B bubmmorexa LIOK
https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenomnenue cBera. [lonHoe BHyTpeHHEE
28 OTI;axceHHe. [IpenenbHbIN yron nz?:-loro bubmmorexa LIOK
https://m.edsoo.ru/ffOcd7{6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopuas padota «3mepenue bubmmoreka [JOK
MOKAa3aTeis IPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenue n3o0pakeHui B
30 JUH3E. CDopMEJIa TOHKOM nzmsm. Bubmiorexa LIOK
https://m.edsoo.ru/ffOcddle
VYBenu4ueHue JTuH3bI
31 Jlaboparopnas pabota «Mccienoanue
CBOMCTB M300paKEHUH B IMH3AX»
Hucnepcus cseta. CroxHbIN cocTaB 0e10ro
32 cera. I[Ber. JlabopaTopHas pabota
«Ha0nroieHre AUCTIepCUu CBETa
33 WnTtepdepennus creta. Judpaxnus ceera. bubnnorexka [JOK
JudpakunoHHas perérka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Monspuzanus ceta https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPHI U yCTPOMCTBA U
yCIOBUS UX O€30MacCHOT0 MPUMEHEHUS
36 ["'paHu1IBI MIPUMEHUMOCTH KJIACCUYECKOU bubnnorexka [JOK

MexaHuku. [loctynarsl cnenuanbHON

https://m.edsoo.ru/ff0cf862
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TCOpHUU OTHOCUTCIIbHOCTHU

OTHOCHUTENILHOCTD OJHOBPEMCHHOCTH.

37 3ameJieHre BpEMEHH U COKpaIllEHHE Bu6mnorexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTHBI
OHeprus ¥ UMIYJIbC PEISITUBACTCKON
38 LIaCTII)/II_[BI. CBS[SByMaC(I:)BI C DHEprueu u bubmorexa [JOK
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MTOKOS
KonTpoabHnas padora «Ontuka. OCHOBBI bubmuorexa [JOK
39 .
CIENUAIBHON TEOPHUH OTHOCHTEIBHOCTIY https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyina [Inanka. Dueprus u bubnnorexa [HOK
UMITyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gpororddekra. bubnnoreka [JOK
Omeitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl portodrddexra. YpaBHeHUE
42 BﬁHmTegl)Ha ,Z[H(i})lq)(bOToa(b(pbeKTa. «Kpacnas bubmmorexa LIOK
https://m.edsoo.ru/ff0d015e
rpanuna» Gotordpdexra
43 Hasnenue ceera. OnwiTsl [1. H. JleGenena. bubnuoteka [JOK
XUMUYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MPaKTUIECKOE
44 IpUMeHeHue: (HOTOINEMEHT, GOTOAATUHK,
CoJIHEUHasi ObaTapesi, CBETOIUO]]
45 Pemenne 3aga4 mo TemMe «DII€MEHTBI bu6nmoreka [JOK
KBAHTOBOM OITHUKH https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OMBITEI
46 Pesztbopzla 10 PACCESTHUIO O-YaCTHII. bubmmorexa LIOK
https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
47 [Toctynatel bopa bubmmorexa LIOK

https://m.edsoo.ru/ff0dOafa
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48

Nznyuenue u nornomeHue GOTOHOB MPU
repexo/ie aToMa ¢ OJJHOTO YPOBHS YHEPTHH
Ha Jipyroi. Buasl ciekTpos

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

BomnHoBrle cBoHMcTBa YacThll. BoaHEI A¢
bpoia. KopnyckyiapHO-BOJHOBOM
nyanu3Mm. CHOHTaHHOE U BBIHYKJIEHHOE
U3JIy4YEeHHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

51

52

53

54

55

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna mo onpeneneHnio cocraa
PaINOAKTUBHOTO U3ITYYCHUS

CsoiicTBa anb(a-, 6eta-, raMMa-U3IIy4deHUsI.

BinusiHue pagroakTUBHOCTH Ha )KUBbIE
OpraHu3Mbl

OTKpBITHE TPOTOHA U HEUTPOHA. M30TOMEBI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmas. ['amma-
W3JIy4YEeHHUE

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHble
peakuuu. SnepHslit peaktop. [Ipobaemsl,
[IEPCIEKTUBBI, IKOJIOTUYECKHUE ACTIEKTBI
SIEPHOMN SHEPrETUKH

DneMeHTapHbIe YacTUllbl. OTKpBITHE
Mo3UTpoHa. MeTobl HAOMIOACHUS U
pErucTpalyu 3JIEMEHTAPHBIX YaCTHLI.
Kpyrnsiii cron «@yHaamMeHTaabHble
B3aumMozeiicTBus. EAMHCTBO dusznueckon
KapTUHBI MUPa»

Bun 3Be€3nHoro Heba. Co3Besnus, sipKue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38
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3Bé3I[BI, IJIAHCTHI, UX BUIUMOC JIBUKCHUC.
ComnHeuHas cucTemMa

56

S7

58

59

60

Connue. CosiHeYHast aKTUBHOCTb.
NcTtounuk sneprun ComHIa U 3B€31

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI NIABHOU MOCIIEA0BATEIBHOCTH.
Buytpennee ctpoeHue 3BE31.
CoBpeMeHHbIE NIPEACTABIEHUS O
MIPOUCXOXKAEHUHU U 3Botounu CoHLa U
3BE3]

Muineunsiii [Iyte — Hama "anakrtuka.
ITonoxxenne n nBuxenne CosHLa B
lNanmaktuke. I'anakTuky. YEpHbIE OBIPHI B
sIpax rajJakTHK

Bcenennas. Paz6eranue ranaktuk. Teopus
bousbiioro B3peiBa. PenukroBoe usimydyeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

62

63

KonrpoJabHnas padora «31eMeHTHI
aCTPOHOMUU U acTPOPU3IUKU»

O6o06uaromuit ypok. Ponb puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax MesTeTbHOCTH YeTTOBEKa

O6o06maromuit ypok. Poib u mecto ¢pusuku
M aCTPOHOMHUH B COBPEMEHHOI Hay4YHOU
KapTUHE MUpa

64

O6o06maromuit ypok. Pois ¢pusnyeckoit
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Teopuu B ((OPMUPOBAHHUHU TIPEICTABICHHIA O
¢bu3nueckoil kKapTuHe MUpa

O6o06maromuit ypok. Mecto ¢puzndeckoit
65 KapTUHBI MUPA B OOIIEM PsITY

COBPCMCHHBIX CCTCCTBCHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

66 PesepBHbIil ypok. MarHuTHOE MoJI€.

DneKTpoOMarHuTHast MHAYKIIHS

PesepBHbiit ypok. OnTuka. OCHOBBI

67
CIICHUAIIBHON TCOPHU OTHOCUTCIbHOCTH

Pesepnsrii ypok. KBanroBast ¢pusuka. bubnnorexa [HOK

68
DJIeMEHThI aCTPOHOMHUHU M aCTPOPHUIUKU https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 08 4 !
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Hopwmbl oneHnBanust yueOHOro npeamera «@usuka»

OneHka 0TBETOB y4alMXxcsi NPH NPOBeIeHUH YCTHOIO ONpoca

Onenka "5"

CTaBUTCSI B CIEAYIOLIEM Cllydae:

- OTBET YYCHMKA MTOJIHBIN, CAMOCTOSATENbHBIN, IPABUIbHbIM, N310KEH JIUTEPATYPHBIM SI3bIKOM B
OIIpeIeIEHHON JIOTMYECKOM II0CIIE10BaTEIbHOCTH, PacCKa3 CONPOBOKAAETCSI HOBBIMU IIPUMEPAMU;
- yyamuiicss oOOHapykHMBaeT BEpHOE NOHUMaHHE (PU3NYECKOHN CYIIHOCTH pacCMaTPUBAEMBIX
SBJICHUN ¥ 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH, JAET TOUHOE OIPENIECTICHUE U UCTOJIKOBAHUE
OCHOBHBIX IIOHATHH, 3aKOHOB, TEOPUH, IPAaBUIILHOE OIpeesieHNe (PU3NUECKUX BEIIMYHUH, UX
€IMHUI] U CLIOCOOOB U3MEPEHUS;

- yYaluiicss yMeeT IPUMEHUTh 3HaHUSI B HOBOM CUTYaIlMH PU BBINOJIHEHUN TPAKTUYECKUX
3aJJaHUi, 3HA€T OCHOBHBIE ITOHATHS U YMEET ONepUPOBATh UMU IIPU PELICHUH 3a/1a4, IPABUIbHO
BBITOJIHSET YEPTEKU, CXEMBI U I'paUKH, COITYTCTBYIOIINE OTBETY; MOXKET YCTAHOBUTH CBSI3b
MEX]y U3y4aeMbIM U paHee U3yYeHHbIM MaTepHalIoM 110 Kypcy (PHU3HMKH, a TAK)KE C MAaTEPUAIIOM,
YCBOEHHBIM IIPU U3YYEHUU APYTUX MIPEAMETOB;

- BJIaJIeeT 3HAHUSIMU U YMEHUSIMH B 00beMe 95% - 100% oT TpeboBaHuil TPOrpaMMBL.

Ounenka "4"

CTaBUTCS B CIIEYIOILEM ClIydae:

- OTBET yJOBJIETBOPSIET OCHOBHBIM TPeOOBaHMSAM K OTBETY Ha OICHKY "5", HO COAEPKUT
HETOYHOCTHU B U3JI0KEHUU (PAKTOB, ONPEIeNICHH, TOHATHH, OObSICHEHNH B3aUMOCBSI3€H, BEIBOAAX U
peuieHnu 3a1a4. HeTouyHoCTH JIerko UCTIPaBIISIOTCS IPU OTBETE HA JIONOJHUTENIBHBIE BOIIPOCHI; -
y4alluics He UCTONIb3yeT COOCTBEHHBIH IJIaH OTBETA, 3aTPYAHSETCS B IPUBEIEHUH HOBBIX
PUMEPOB, U TPUMEHEHUN 3HAHWI B HOBOH CHUTYaIliH, C1a00 UCTIONB3YET CBSA3H C paHee
M3YyYEHHBIM MaTEpUaJIOM U C MaTEPUAIOM, YCBOCHHBIM MPU U3YYEHUU JIPYTUX MIPEIMETOB;

- 00beM 3HaHUH B yMeHUH y4damierocs cocTaBisitoT 80-95% oT TpeGoBaHU POTPaMMBI.
Onenka "'3"

CTaBUTCSI B CIEAYIOLIEM Cllydae:

- 0oJIbILIAs YACTh OTBETA YJOBJIETBOPSIET TPEOOBAHUAM K OTBETY Ha OLIeHKY "4", HO B 0TBETE
OOHapYyKUBAIOTCS OT/IEIIbHBIE TPOOEIIBI, HE MPENATCTBYIOIINE NATBHEHIIIEMY YCBOSHHIO
IPOrpaMMHOTO MaTepuana;

- yqaiuiicss oOHapyKMBaeT MOHUMaHUE y4eOHOro MaTepuasa npu HeJ0CTaTOYHOU MOJIHOTE
YCBOCHMSI MOHATUH MM HEMOCIEeI0BATEIbHOCTH U3JI0KEHUS MaTepyuaia, yMeeT IPUMEHATh
MOJIy4YE€HHBIE 3HAHUSI IPU PEIICHUU MTPOCTHIX 3ajjau C UCIOIb30BaHUEM FOTOBBIX (POPMYII, HO
3aTpyAHSAETCS MPH PEeIICHUH Ka4eCTBEHHBIX 3a/1a4 U 3a/1a4, TpeOYIOIMX npeodpazoBaHust GopMyi;
- yJaIlIuiics BIaJeeT 3HaHUSAMH U YMEHUsIMU B 00beme He meHee 80 % coaeprkanus,
COOTBETCTBYIOLIETO MTPOrPaMMHBIM TPEOOBAHUSM.

Onenxka "2"

CTaBUTCSI B CIEAYIOLIEM CIIydae:

- OTBET HENPaBUIbHBIN, IOKA3bIBAET HE3HAHNUE OCHOBHBIX MOHATUH, HETIOHUMaHUE N3YYEHHbIX
3aKOHOMEPHOCTEN U B3aMMOCBs3€l, HeyMeHue paboTaTh C ydeOHUKOM, pellaTh KOJUUYECTBEHHbIE U
KaueCTBEHHbIE 3aJauu;

- yyaluics He OBJIa/ie] OCHOBHBIMU 3HAHUSIMU U YMEHUSMHU B COOTBETCTBHHM C TPEOOBaHUSIMU
MIPOTpaMMEI;

- yyaluics He BiaJeeT 3HaHUsIMHU B 00beMe TpeOoBaHuil Ha olleHKy "3".

OuneHka 0TBETOB y4aluxcsi NP NPOBeIeHUH CAMOCTOSATEIbHBIX U KOHTPOJIbHBIX padoT
Onenka "5"

CTaBUTCSI B CIEAYIOLIEM Cllydae:

- paboTa BBIMOJHEHA MOTHOCTHIO;

- clIeJIaH NepeBO/] eIMHUIL BeceX (pusndeckux BenuuuH B «CH», Bce HEOOX0AMMbIE TaHHbIE
3aHECEHBI B YCIIOBHE, PABUIILHO BBHIIIOJHEHBI YEPTEIKHU, CXEMBI, IpauKU, pUCYHKH,
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COITYTCTBYIOIIIME PEUICHHIO 3ajiay, C/IeJaHa MPOBEepKa [0 HAUMEHOBAHUSM, IPABUIIHLHO IPOBECHBI
MaTeMaTUYeCKHe pacyeThl U JJaH MOJIHBIN OTBET;

- Ha KaYeCTBEHHbIE U TEOPETUUYECKUE BOIPOCHI JIaH MOJIHBIHN, HCUEPIBIBAIOIINI OTBET
JUTEPATYPHBIM SI3bIKOM B OIIPEIEICHHOM JIOTMYECKOM MOCIeA0BATeIbHOCTH, YUAITUNCS TPUBOAUT
HOBBIE TPUMEPBI, YCTAHABIUBACT CBSI3b MEXKIY U3y4aeMbIM U PaHEee U3YUCHHBIM MaTepUaIOM IO
Kypcy GU3HKH, a TAaKXKe ¢ MATEPUAJIOM, YCBOSHHBIM IIPU H3yYSHUH JIPYTHX MPEIMETOB, YMEET
MPUMEHUTDH 3HAHUS B HOBOM CUTYalIUU;

- yqamuiics oOHapyKMBaeT BEPHOE MOHMUMAaHKE (DU3MUECKOMN CYIITHOCTH pacCMaTPUBAEMBIX
SIBJICHUN ¥ 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHil, TAET TOUHOE OIpeIeJICHUE U UCTOJIKOBAHUE
OCHOBHBIX IOHATUMN, 3aKOHOB, TEOPUH, a TAK)KE PABUIILHOE ONpe/eeHrne GU3NIECKUX BEIUYUH,
WX €JAMHUI] U CTIOCOOOB U3MEPEHUSI.

Onenka "4"

CTaBUTCSI B CIEAYIOLIEM Cllydae:

- paboTa BBINTOJIHEHA TIOJTHOCTHIO MK HE MeHee YeM Ha 80 % oT o0bema 3a/1aHus, HO B HEH
MMEIOTCSl HEI0UEThI i HeCYIIeCTBEHHBIE OIINOKY;

- OTBET Ha KAYECTBEHHBIC U TEOPETHUECKUE BOIPOCHI YOBIECTBOPSET BHIIICTIEPEUHCICHHBIM
TpeOOBaHUSAM, HO COJIEP>KUT HETOYHOCTH B M3JI0KEHUH (DAKTOB, ONpeAeICHUN, MOHATHIA,
0O0BSICHEHUH B3aMMOCBSI3€H, BEIBOJAX M PEIICHUH 3a]1a4;

- YYaIUiics UCTIBITHIBAET TPYAHOCTH B MPUMEHEHUH 3HAHUI B HOBOM CUTYAIlMH, HE B JOCTATOYHON
Mepe HCIIONIb3YET CBS3H C paHee N3YUYEHHBIM MAaTEPHAIOM M C MaT€pPHaIOM, YCBOCHHBIM IPH
W3YYEHUHU JPYTUX MPEIMETOB.

Onenka "3"

CTaBUTCS B CIEAYIOLIEM Cllydae:

- paboTa BBIITOJIHEHA B OCHOBHOM BEpHO (00BEM BBIIIOJTHEHHOH YacTH COCTAaBJISICT HE MeHee 2/3 oT
o011ero o6beMa), HO IOMYIIEHBI CYIIeCTBEHHbIE HETOUHOCTH;

- ydaiuiics oOHapyKMBaeT MOHMMaHUE yueOHOro MaTepuana mpy HeAOCTATOYHON MOTHOTE
YCBOGHHUSI MOHITHH M 3aKOHOMEPHOCTEH;

- YMEET MPUMEHSTH MOTYYSHHbIE 3HAHUS MPU PEIICHUH MPOCTHIX 33]]a4 C UCIOJIb30BaHUEM
TOTOBBIX (POPMYJI, HO 3aTPYAHACTCS MMPU PEIICHUH KAYeCTBEHHBIX 337249 U CIIOKHBIX
KOJIMYECTBEHHBIX 3a7a4, TpeOYIouX npeodpa3oBanus Gpopmyt.

Ouenka "2"

CTaBUTCSI B CIEAYIOLIEM ClTydae:

- paboTa B OCHOBHOM H€ BBHITIOJIHEHA (00bEM BBITTOJTHEHHOM YacTu MeHee 2/3 oT obiero oobema
3a7aHus);

- YYaIuics TOKa3bIBaeT HE3HAHNE OCHOBHBIX TIOHATHH, HSIIOHUMaHUE H3yUCHHBIX
3aKOHOMEPHOCTEH U B3aMMOCBSI3€H, HE YMEET pelaTh KOMUYECTBEHHbIE U KaYEeCTBEHHBIE 3a]1aUu.
OueHKka 0TBETOB YYalIMXCsl MPU MPOBeIeHHH JIA00PaTOPHBIX padoT

Onenka "S5"

CTaBUTCS B CIICIYIOIIEM CITydae:

- nabopaTopHasi paboTa BBHIIIOJHEHA B TIOJHOM 00beMe ¢ COOJII0IeHHEM HE00X0IMMOn
MOCJIeIOBATEIIFHOCTH MTPOBEICHUS ONBITOB U U3MEPEHHH;

- YYaIIMHCS CaMOCTOSITENILHO U pallMOHAIbHO CMOHTHPOBAJl HEOOX0JMMOe 000py10BaHKeE, BCE
OTIBITHI ITPOBEJ B YCIIOBUAX M PEKUMAxX, 00ECIIEUNBAIONINX TTOTYIEeHUE MTPABIIBLHBIX PE3yIbTaTOB U
BBIBOJIOB; COOIII01a)1 TpeOOBaHUs 0€30IaCHOCTHU TPY/Ia;

- B OTYETE MPABHIIBLHO W aKKYPaTHO BBITTOJHIII BCE 3aITUCH, TAOJIHIIBI, PUCYHKH, YSPTEKH, TpadQUKH,
BBIYHCIICHHS; TIPABUIBHO BHITIOTHWII aHAIHU3 TIOTPEITHOCTEH.

Ouenka "4"
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CTaBUTCS B CIIEYIOILEM ClIy4yae: BBIIIOJIHEHUE JJaOOpaTOPHOM pabOTh! YAOBIETBOPSET OCHOBHBIM
TpeOOBAaHUAM K OTBETY Ha OLIEHKY "5", HO ydaIuiics JOMyCTHII HeIOUEThl UM HErpyOble OLIHOKH,
HE MOBJIMABIINE HA PE3yJIbTaThl BHIIOJIHEHUS PaOOTHI.

Onenka "3"

CTAaBUTCS B CIIEYIOILEM Cllydyae: pe3yJIbTaT BhIIIOJHEHHOHN YyacTu 1abopaTopHON paboThl TAKOB, YTO
MO3BOJISICT MOMYYUTh MPABUIBHBIN BHIBOJ, HO B XOJI€ TPOBEACHUS OIBITAa M U3MEPEHUN ObLIN
JOTTYIIEHBI OITUOKH.

Onenka "2"

CTaBUTCS B CIEAYIOLIEM Cllydae: pe3yabTaThl BBIMOIHEHHS 1aO0OPaTOPHOM pabOThl HE MO3BOJSIOT
C/IeTaTh MPABUJIBHBINA BBIBOJI, H3MEPEHHUS, BEIYUCIICHISI, HAOIOICHUS TPOU3BOIMIIACH
HEIPaBUJIBHO.

Ilpumeuanus.

Bo Bcex ciyyasx oljeHKa CHHXKAeTCs, €CIM YUYSHHUK He co0ro1an TpeOOBaHUI TEXHUKU
0€30MacHOCTH MPU IPOBEICHUH YKCIIEpUMEHTa. B Tex ciaydasx, Korja yJaluics mokasai
OPUTHHAIIBHBINA MOJIX0/] K BBIMOIHEHUIO pa0OThI, HO B OTUETE COAEPKATCS HETOCTATKH, OIICHKA 32
BBITIIOJTHEHUE PAaOOThL, IO YCMOTPEHUIO YUUTENS, MOXKET OBITh MTOBBILLIEHA 110 CPABHEHUIO C
yKa3aHHbIMH HOPMaMHU.

TecTOBBIII KOHTPOJIb

[{enpro TECTOBBIX 3aJjaHUI SABJSETCA BO3MOKHOCTD BBISIBIICHUS 3HAHUM, YMEHH, HABBIKOB KaXJ0T0
UCIBITYEMOI0, IO3TOMY B KaU€CTBE MHTEPIPETALMOHHON CUCTEMBI OTCUETa UCIOIb3YETCs
KOHKpETHasl JIJIs ONpe/ieJICHHONW BO3PACTHOM IPYIIIBI yUalIuxcs 00JacTh COAepKaHUs TaHHOTO
y4eOHOTO TpeMeTa.

3aanus TECTOB pa3padoTaHbl B IBYX (popmax:

- 3aKPBITHIC 3aJIaHUS (3a1aHUS C BLIOOPOM OTBETOB, IMPU KOTOPHIX HCIIBITYEMBI BEIOMpPACT
MIPaBWJIbHBIN OTBET U3 YKCJa TOTOBBIX, IPUIaraeMbIX B 3aJJaHUH TecTa (Kak mpaBuiio 3-4
BapHaHTA).

- OTKPBITBIC 3a/1aHUS (3a7]aHUsI, B KOTOPBIX UCIIBITYEMBIN caM (POPMYIUPYET OTBET).

[Ipu TecTupoBanuu Bce Ormerka
BEpHBIE OTBETHI OepyTcs 3a

100%, Torma oTMeTKa

BBICTABJISIETCA B

COOTBETCTBHUH C TaOIUIICH:

IIpoueHT BBINOJIHEHUA

3a/IaHusA
95% u 6onee OTJIMYHO

75-94%% XOpOIIIO

50-74%% YZIOBJIETBOPUTEIBHO
Menee 50% HEY/I0BJIETBOPUTEIHHO

- HETOYHOCTH (HhOPMYIHPOBOK, OIpeIeIEHUH, TOHATH, 3aKOHOB, TEOPUH, BBI3BAHHBIE HETIOJIHOTOM
OXBaTa OCHOBHBIX MTPH3HAKOB OIPENIEIISIEMOTO MTOHSTHS, OIIMOKH, BRI3BaHHBIE HECOOTIOICHUEM
YCJIOBUI TPOBEICHUH OIbITA WK U3MEPEHUH;

- OIIMOKH B YCIIOBHBIX 0003HAYCHHSX HA PUHIUITHAIBHBIX CXeMaX, HETOUHOCTH YepTEeXKEH,
rpaduKoB, CXEeM;

- IPOMYCK WJIM HETOYHOE HAIIMCAaHUE HANMEHOBAHUH €AMHUI] PU3NYECKUX BEITHYNH,

- HEepalMOHAIbHBIM BEIOOP X012 PELICHHUS.
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Henouersr:

- HEepallMOHAJIbHbIE 3aMUCH MPH BBIYMCICHUSIX, HEpaIllMOHAIbHBIC TIPUEMBI BBIYHCIICHU,
npeoOpa3oBaHM U peleHUH 3a1a4;

- apu(MeTruecKkre OMmMUOKY B BBIYUCICHUSAX, €CJIN 3TU OUIHOKK TPy00 HE NCKaXKAIOT PeaTbHOCTh
MOJyYCHHOTO Pe3yJIbTara;

- OTJICJIbHBIE IOTPEIIHOCTH B (POPMYIUPOBKE BOIIPOCA MIIM OTBETA;

- HeOpPEXKHOE BBINIOJIHEHUE 3aIUCEH, YepTekKeH, cxeM, rpaduKoB;

- opdorpadudeckre U MyHKTyallMOHHBIE OIUOKH.
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
wn Tema ypoka Beero Konrpoabnbsie IIpakTHueckue e — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl
ITocTossHHBIC MArHUTHI U UX
B3auMOJIeicTBHE. MarHUTHOE IOJIE. bu6mmoreka [IOK

1 . 1
BekTop MarHUTHOM MHTyKIIUH. https://m.edso0.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKUIWU
MarsuTHO€E 1oJie TPOBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3auMoeiicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHnas padora «M3yueHue

3 MarHIETHoll?o noiﬂ KaTYHJKI/Iy: 1 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MArHUTHOTO TIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriiepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccnenoBanue nemcTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)»

JleficTBEe MarHUTHOTO IIOJIS Ha

5 JBUXKYITYIOCS 3apsHKEHHYIO 1 bubmuoreka [JOK
yactuiy. Cuna Jlopenna. Pab6ora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna

5 DNeKTpOMAarHUTHAS WHTYKITHSL. 1

IToTok BekTOpa MarHUTHOM
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https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykuud. DJ1C uaaykuun. 3akoH
3JIEKTPOMArHUTHOW MHYKITHH
®dapajes

JlaboparopHas paboTa
«HccnenoBanue SBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TOJISL KAaTYIIKHA C TOKOM.
DIIeKTPOMarHuTHOE T0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpolcTBa U UX
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AJIEKTPOMArHUThI,
AIIEKTPO/IBUraTelNb, YCKOPUTEIN
AJIEMEHTApHbIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o06maromuii ypok «MaraHutHoe
noJie. DJIEeKTpOMarHuTHas
AHIYKLHASD)

KonTponbhas pabota mo Teme
«MaruuTHOE 10JIe.
9J'I€KTpOMaFHI/ITHa$[ I/IH}IyKIII/Iﬂ»

CBOOOIHBIE MEXaHNYECKHE
konebanus. 'apMoHnyeckue
KoneOaHusl. YpaBHEHUE
TapMOHHMYECKUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06
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13

14

15

JlaboparopHas pabota
«MccnemoBanue 3aBUCHMOCTH
HeproIa MajbIX KojieObaHui rpys3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenbHbIi KOHTYP.
CBOOOIHBIE AIIEKTPOMATHUTHBIC
KOJICOaHUsI B HICaTbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIIOTHS
MEXy MEXaHHYCCKUMU H
SJICKTPOMAariuTHBIMH KOJIeOaHUSIMHA

®opmyna Tomcona. 3akoH

COXpAaHCHUA SHEPTHUU B UACAIIbHOM
KoJIe0aTEILHOM KOHTYpC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

bubmuorexa [JOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BeHyXIeHHBIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMAarHuTHBIE KOJIeOaHMs

bu6mmoreka [JOK
https://m.edsoo.ru/ffOchb86

17

IlepemeHHBIN TOK.
CunyconaabHBINA MEPEMEHHBIN TOK.
MOoIIHOCTh NEPEMEHHOIO TOKA.
AMIITUTYJHOE U JEHCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA U HAMIPSKEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [IpousBoactso,
nepegava u norpedieHue
IIEKTPUYECKON SHEPTUU

19

Y CTpoCTBO U MPAKTHYECKOE

bu6mmorexa [IOK
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https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

MMPUMCHCHHUC IJICKTPUICCKOI'O
3BOHKa, reHeparopa n€PpEMECHHOI0
TOKa, JIMHAHT QJICKTpoIepeaad

https://m.edsoo.ru/ff0cc324

OKOJIOTUYECKHE PUCKU IIPU
MPOM3BOJICTBE IEKTPOIHEPTHH.

20 Kynbrypa ucnonbzoBanus
AJIEKTPOIHEPTHH B TIOBCEAHEBHOU
KU3HU
MexaHu4eckre BOJIHBI, YCIOBHS

acrpoctpaneHnus. [lepuon.
21 FC)llcoppocn,ppacnpOCTpali){eﬂjjm u Bubmiorexa LIOK
https://m.edsoo.ru/ff0cca54

JuinHa BONHEL. [lonepeynsie u
MPOJIOTILHBIE BOJHBI

99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuorexa [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJeKTpOMarHUTHBIE BOJIHBI, UX

23 CBoﬁcha u ckopocrts. Illkana bubmorexa IOK

https://m.edsoo.ru/ffOccfe0

AIIEKTPOMArHUTHBIX BOJTH
[TpuHIMIBI paAMOCBS3U U

24 TeneBuaeHus. Pazsurue cpencts
cBsi3u. Panmonokanus

o5 KonTponbnas padora «Konedanus u bubnnorexka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpamonuHEHOE pacipOCTpaHEHNE

26 CBETa B OJIHOPOJHOM Cpejie. bubmuorexa [JOK
TodeuHsblii HCTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CcBeTa

27 Otpakenue cBeTa. 3aKOHbI bubnuorexa [IOK
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oTpaxkeHus csera. [loctpoeHue
N300paKeHUH B INIOCKOM 3epKajie

https://m.edsoo.ru/ff0cd4e0

28

[Ipenomiienue ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE.
[IpenenbHbIi yroi MOJIHOrO
BHYTPEHHETO OTPaKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd7f6

29

30

JlaGopaTtopHas paborta «3mepeHue
1oKa3aTessi MPEeTIOMIICHHS CTEKIIa

JIunsel. [TocTpoenune n3o00pakeHui

B JINH3C. d)opMyna TOHKOM JIMH3EI.
YBenuueHue JUH3bI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

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

31

JlaGopaTtopHnast pabora
«HccnenoBanue cBOMCTB
U300paKEHUI B JIMH3AX»

32

Hucniepcust cBera. CI0XHBIN cOCTaB
6enoro csera. L{Bet. JJabopaTopHas
pabora «HabmrogeHue aucnepcun
CBETa»

33

34

WNurepdepennus creta. Judpaxmus
cBeta. [ludppaknuonHas pemeéTka
ITonepe4HOCTh CBETOBBIX BOJIH.
[MTonsipuzanus ceera

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue npudOpsI U YCTPOICTBA
U YCIIOBHSI X 0€3011acHOro
IPUMEHEHUS

36

FpaHI/IHLI HpI/IMeHI/IMOCTI/I
KJIACCUYECKON MEXAHUKH.
[Toctynatel cnenuagibHOU TEOPUH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf862
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OTHOCUTCIIBHOCTHU

O e
7 omospevenoern. Javeurere bimorera LIOK
AHOBP ] 8 https://m.edsoo.ru/ffOcfa42
BPEMCHH U COKPAIICHUE JITTHHBI
DHEprus U UMITYJIbC
38 PEIATUBUCTCKOM YyacTUIlbl. CBSI3b bu6mmoreka [IOK
MAacChl C HEPTUCH U UMITYIBCOM. https://m.edsoo.ru/ffOcfc68
DHeprust NOKos
K 0 O .
3 Ocuosms cneuwanonof reopi binorera LIOK
5 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®oronsl. opmyina [1nanka. bubnnorexa [JOK
DHeprusi 1 UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
O
n | g
' T https://m.edsoo.ru/ff0cffc4
CroneroBa
o | oo okt shme
g ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» portospdexra
55| Tetences Remmrwonoe ncsorse biGmnorexa LIOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTponcTsa u
MPAKTUYECKOEe IPUMEHEHHE!
44
dboToreMeHT, POTOIaTUHK,
CoJTHEYHas OaTapesi, CBETO MO/
45 Pemenne 3agad mo teme «JIEMEHTHI bu6mmorexa [IOK

KBAHTOBOU OIITUKN

https://m.edsoo.ru/ff0d0302
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Mogens atroma Tomcona. OnbITEI

46 Peszepdopna no paccesauro o- bubmorexa LIOK
https://m.edsoo.ru/ff0d091a
yactull. [manerapHas Mojenp atoma
bubmuorexa [JOK

41 Hoctyrarst bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornomeHue GOTOHOB

48 MIpH Mepexoie aTomMa C OJTHOTO bu6mmoreka [IOK
YPOBHSI SHEPTUHU Ha JAPYToit. Busbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
Bonnossie cBoricTBa yacTull. BosHbI

49 ne bpouis. KopriyckysnsipHo- bubnnoreka [JOK
BOJTHOBO# nyayin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE M3TyICHHE
OTKpBITHE PAIUOAKTHBHOCTH.

50 Omnsitel Pezepdopaa no bubnnoreka [JOK
OTIPENICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZIMOaKTUBHOTO U3ITyUCHHS
CgoiicTBa anb(da-, 6era-, ramma-

51 u3nydeHus. Bnusnaue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI
OTKpBITHE TPOTOHA U HEHTPOHA.

59 N3otonsl. Anbda-pacnan. bubnuoreka [IOK
DNEeKTPOHHBIN U MO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacnan. ['amma-u3nydeHue
DHeprus CBSI3U HYKJIOHOB B ;{vnpe. BuGmiorexa [IOK

53 Snepubie peakuun. S nepHbIi

peakTop. [IpoGnembl, MepCreKTUBHI,

https://m.edsoo.ru/ff0d1356
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JKOJIOTMYECKUE aCIEKTHI ACPHOU
SHEPreTUKU

54

DneMeHTapHble YacTulibl. OTKpBITHE
no3uTpoHa. MeTo bl HAOIIOICHUS U
PErUCTpaLNK 3JIEMEHTAPHBIX
yactull. Kpyruislii croin
«DyHnameHTaIbHBIC
B3auMouencTeus. EquncTao
(U3UYECKOM KapTUHBI MUPa»

bubmuoreka [JOK

https://m.edsoo.ru/ff0d0e38
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Bun 3Be3n1H0r0 HeOa. Co3Be3aus,
SIPKHUE 3BE3BI, INIAHETHI, UX
BuauMoe ABkeHue. CollHeuHas
cucTeEMa
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S7

Connue. CosHeyHast aKTUBHOCTb.
Wcrounuk sneprun ConHua u 3B€37

3BE371bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/bI ITIaBHON
IIOCJIEI0BATEIbHOCTH. BHyTpeHHee
ctpoenue 38€31. COBpeMEHHbIE
IIPEJICTaBICHUS O POUCXOXKIEHUU U
sBostonnu ConHIa U 3BE3]

58

Muineunsii [yt — Hama
lNanakTtuka. [Tonoxxenue n
nemxkenne Comana B ['anakTuke.
I"amakTuky. YEpHBbIE OBIPHI B SApPAX
TaJaKTUK

59

Bcenennas. Pazberanue ranakTuk.
Teopus bonpmoro B3peIBa.
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PenukroBoe uznyuenue.
MeTarajiakTuka
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Hepemennsie npo6iaembl
ACTPOHOMHH

KoHnTtposbHas pabota «J1eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»
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Ob6o06maromuit ypox. Ponb ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax IesaTeIbHOCTH
YyeJjioBeKa
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O6o6maromuii ypok. Pons 1 Mmecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOI HAyYHOU KapTHHE
Mupa

64

O6o06matromuii ypok. Posnb
¢buznyeckoil Teopun B
(dbopMHpOBaHUU MPEACTaBIECHUHN O
¢du3nveckoil kapTHHE MHUpa

65

O6o06matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTaBICHUN O IPUPOJIC

66

67

PeszepBHBI ypok. MarHuTHOE 1IOJIE.

DJIEKTPOMArHuTHAsT MHIYKIIHS

PesepBubliil ypok. Ontuka. OCHOBBI
CIIeUaTIbHON TEOpUHn
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OTHOCHUTCIIBHOCTHU

68

Pesepnniii ypok. KBanToBas ¢usuka.

DneMEHTBI aCTPOHOMUU U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubmuoreka [JOK

https://m.edsoo.ru/ff0d1784
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Hopwmbl onennBaHusi yaeOHoro npeamera «@usuka»

OueHka 0TBeTOB y4alMXcsl PH NMPOBeIeHUH YCTHOTO ONpoca

Onenka "5"

CTaBUTCS B CIEAYIOILIEM Cllydae:

- OTBET YYCHUKA MOJHBIN, CAMOCTOATEIbHBIN, TPAaBUIIbHBIA, U3JI0KEH JIUTEPATYPHBIM SI3BIKOM B
OTpe/ieNIEHHOM JIOTUYECKON MOCIe0BaTENbHOCTH, PACCKa3 COMPOBOXKIACTCSI HOBBIMU
pUMepaMu;

- ydauuiicss oOHapyKUBaeT BepHOE MOHUMaHUE (PU3HUECKOM CYIIHOCTH pacCMaTpUBaEMBbIX
SBJICHUHN Y 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, JAaET TOUHOE OIPEEICHUE U UCTOIKOBAHHUE
OCHOBHBIX MOHSTHI, 3aKOHOB, TEOPUH, MPABUILHOE ONpeesieHne GU3NIECKUX BETUYHH, UX
€MHMUIL U CLIOCOOO0B U3MEPEHMUS;

- ydaluiicss ymeeT NpUMEHUTh 3HAaHUSI B HOBOW CUTYaI[MH MPU BBIMOJIHEHUN MTPAKTHUECKUX
3a[JaHMii, 3HACT OCHOBHBIC MOHITHSA U YMEET ONEPUPOBATH UMM IIPU PELICHUU 33124, TPABUIBLHO
BBITIOJTHSET YEPTEKU, CXEMBbI U TpaduKU, COMYTCTBYIOLINE OTBETY; MOXKET YCTAHOBUTD CBSI3b
MEX/y U3y4aeMbIM U paHee H3y4eHHbIM MaTepHalIOM IO Kypcy (pHU3HKH, a TaKKe C MaTepHAIIOM,
YCBOCHHBIM NPU U3YUYEHUU APYTUX MPEAMETOB;

- BJIaJICET 3HAHUSMHU U yMEHUsIMH B 00Bbeme 95% - 100% oT TpeGoBaHUi IPOTPAMMBI.

Ounenka "4"

CTaBUTCS B CIEAYIOLIEM CIIydae:

- OTBET YAOBIETBOPSET OCHOBHBIM TPEOOBAHUSM K OTBETY Ha OLEHKY "5", HO COJIEPKUT
HETOYHOCTHU B M3JIOKEHUH (PAKTOB, ONPEACTICHHUNA, IIOHATHH, OOBbICHEHHH B3aUMOCBSI3EH,
BBIBOJIaX U peIlleHUH 3a7a4. HeTOYHOCTH JIerKO UCTIPABIISIFOTCS MPU OTBETE HA JIOMOJHUTENbHBIC
BOTIPOCHI; - YYAIIHICS HE HCIOIB3YEeT COOCTBEHHBIN TUIaH OTBETA, 3aTPYIHSACTCS B IPUBEICHUN
HOBBIX MPUMEPOB, U MPUMEHEHUH 3HAHUI B HOBOM CUTYyallUH, C1a00 UCIIONB3YET CBSI3U C paHee
M3Yy4EHHBIM MaTEPUAIIOM U C MaTEPUAIIOM, YCBOSHHBIM IPH U3YYCHUH JIPYTHUX MIPEIMETOB;

- 00beM 3HaHUU U YyMeHU# yvaiierocs coctaBisitoT 80-95% oT TpebGoBaHuil MPOrpaMMBbl.
Onenka "3"

CTaBUTCS B CIEAYIOILIEM Cllydae:

- OOJIbIIIast 4aCTh OTBETA YJIOBJIETBOPSIET TPeOOBAHUSAM K OTBETY Ha OIICHKY "4", HO B OTBETE
0OHapyKUBAIOTCS OT/IENIbHbIE TPOOEIIbI, HE MPEMATCTBYIOIINE AaTbHENUIIIEMY YCBOSHUIO
IIPOTPAMMHOTO MaTepuaa;

- yyaiuiicsi o0OHapykMBaeT MOHUMaHue Y4eOHOro MaTepHasa Mpu HeA0CTATOYHON TOJTHOTE
YCBOEHWSI TOHSITUH HITH HEMOCIIEIOBATEIIFHOCTH U3JI0KEHUSI MaTepraia, yMeeT PUMEHSTh
MOJIy4EeHHBIE 3HAHUS MPH PEILICHUH MPOCTHIX 3ajlay C UCIOIb30BAHNUEM FOTOBBIX (POpPMYII, HO
3aTPYAHSACTCS MPH PEIICHIH KaYeCTBEHHBIX 3a/1a4 U 33/1a4, TPEOYIONINX MPeo0pazoBaHHs
bopmyu;

- yUaIIMiics BiIaJIeeT 3HAaHUSIMU U YMEHUSIMU B 00beme He MeHee 80 % comepxaHus,
COOTBETCTBYIOIIETO MPOrPAMMHBIM TPEOOBaHUSM.

Ounenka "2"

CTaBUTCS B CIENYIOILEM Cllydae:

- OTBET HETPaBWIbHBIN, TOKA3bIBACT HE3HAHNE OCHOBHBIX TIOHSATHIA, HETIOHUMaHUE H3YYEHHBIX
3aKOHOMEPHOCTEN U B3aMMOCBs3€ll, HeyMeHHe paboTaTh C yueOHUKOM, peraTh
KOJINYECTBEHHBIE M KAYECTBEHHBIC 3a/1a4H;

- y4Jaluics He OBJIa/1e] OCHOBHBIMU 3HAHUSIMU U YMEHUSMHU B COOTBETCTBHHU C TPEOOBAHUSAMHU
IPOTPaMMBEI,

- yyaluiics He BiIaJeeT 3HaHUSIMH B 00beMe TpeOoBaHui Ha oleHKy "3".

OneHKa 0TBETOB YYaIMXCsl PU MPOBeIeHUH CAMOCTOSITEJILHBIX H KOHTPOJILHBIX PadoT
Onenka "5"

CTaBUTCS B CIEAYIOLIEM Cllydae:

- paboTa BBIMIOJHEHA OJTHOCTHIO;
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- CACJIaH HepeBOl[ CIANHUII BCCX (I)I/I3I/I‘-IGCKI/IX BCJIMYHH B ((CI/I», BCEC HGOGXOZ[I/IMBIC JaHHBIC
3aHECEHBI B YCIIOBHE, MPABWILHO BHITIOJIHEHBI YEPTEXKH, CXEMBbI, TpadUKH, pPUCYHKH,
COMYTCTBYIOIIME PEIICHUIO 3a/1a4, C/ieJIaHa TPOBEPKa 0 HAMMEHOBAHUSIM, ITPABUIIBLHO
MIPOBEICHBI MAaTEMAaTUYECKHE PACUCThI U JaH TMOJHBINA OTBET;

- Ha KAQUCCTBCHHBIC U TeopeTI/I‘IeCKI/Ie BOHpOCBI JdaH HOJIHBII>'I, I/IC‘-IepHBIBaIOH_II/Iﬁ OTBECT
JUTEPATYPHBIM SI3bIKOM B OTIPEICIICHHOM JIOTHYECKOM MOCIEA0BATeIbHOCTH, yUalTuiCs
HNPUBOIUT HOBEIE IIPUMEPE], YCTAHABIUBAET CBA3b MEXKIY U3YYa€MBIM U PaHEE U3YUCHHBIM
MaTepHaioM I0 Kypcy (GHU3UKH, a TAK)KE C MaTepUAIOM, YCBOCHHBIM IPU U3YYEHUH JAPYTHX
HpGI[MeTOB, YMeeT HpI/IMeHI/ITB 3HAHUS B HOBOﬁ CI/ITyaHI/II/I;

- yJamuiicsi oOHapyKMBaeT BEPHOE MOHUMaHNE (PU3NIECKOM CYITHOCTH pacCMaTPHUBAEMBIX
SIBJICHUM M 3aKOHOMEPHOCTEN, 3aKOHOB M TEOPHil, TA€T TOUHOE OIPEEICHUE U UCTOJIKOBAHUE
OCHOBHBIX TTOHSITUH, 3aKOHOB, TEOPUI, & TAK)KE MTPABUIILHOE OTpeAeIICHHE (PU3NUECKUX
BCJIMYHH, UX CAUHHUI U CHOCOGOB I/I3MepeHI/I$I.

Onenka "4"

CTaBUTCS B CIEAYIOIIEM CITyJae:

- paboTa BBITIOJIHEHA MOJHOCTHIO WU He MeHee ueM Ha 80 % oT oObema 3a7aHusi, HO B HEH
UMEIOTCS HEI0UeThl U HECYIIECTBEHHbIE OIIMOKH;

- OTBET Ha KAYECTBEHHBIC M TEOPETHUYECKHIE BOTIPOCHI YIOBJIECTBOPSET BHIICIIEPEUHCICHHBIM
TpeOOBaHUAM, HO COJIEP’KUT HETOUYHOCTH B U3JI0KEHUHU (AKTOB, ONpEesICHUH, NOHATH,
00BSICHEHUH B3aMMOCBSI3€H, BEIBOJIAX M PEIICHUH 33/1a4;

- y4yalluics UCIIBITHIBAET TPYIHOCTH B IPUMEHEHUH 3HaHUI B HOBOW CUTYyalluu, HE B
JOCTAaTOYHOM MEpe UCTIONB3YeT CBS3H C paHee U3YYEHHBIM MaTEPHAJIOM U C MAaTEPHAIIOM,
YCBOEHHBIM IIPH U3YUYE€HUU IPYTUX NIPEIMETOB.

Ounenka "3"

CTaBUTCS B CIECAYIOILEM Cllyyae:

- paboTa BBITIOJIHEHA B OCHOBHOM BEpHO (00BEM BBIMIOJTHEHHOH YaCTH COCTABIISIET HE MeHee 2/3
0T o011ero oo0beMa), HO JOMYIIEHbI CYIECTBEHHbIE HETOYHOCTH;

- ydauuiicss oOHapyKMBaeT MOHMMaHNUE y4eOHOro MaTepuasa pu He0CTaTOYHON MOJTHOTE
YCBOEHHMSI MOHATUN M 3aKOHOMEPHOCTEH;

- YMEET MPUMEHATH TOJTYICHHBIC 3HAHUS ITPH PEIICHUH POCTHIX 33124 C UCTIOIH30BAHUEM
TOTOBBIX (hOPMYJI, HO 3aTPYAHSAETCS NPH PEILICHNH Ka4yeCTBEHHBIX 3a/]1a4 U CIOXKHBIX
KOJMYECTBEHHBIX 33/1a4, TPeOYIONUX MpeoopazoBaHust Gopmy.

Onenka "2"

CTaBHUTCS B CIEIYIOIIEM ClTydae:

- paboTa B OCHOBHOM He BBINIOJHEHA (00bEeM BBIIIOJHEHHOM yacTu MeHee 2/3 oT ob1ero oorema
3a1aHUsN);

- y4yaluics MoKa3bIBaeT HE3HAHWE OCHOBHBIX MOHATHH, HETIOHMMaHUE U3YYEHHBIX
3aKOHOMEPHOCTEW U B3aMMOCBSI3€l, HE YMEeT pemaTh KOJIMYeCTBEHHBIE i KAYeCTBEHHBIC
3aauu.

OneHka 0TBETOB y4YalIMXcsl NPU MPoOBeIeHHH JIAa00PaTOPHBIX padoT

Onenka "S"

CTaBHUTCS B CIICIYIOIIEM CITydae:

- 1abopatopHasi paboTa BHIIIOJIHEHA B IIOJIHOM 00BEME ¢ COOJI0JICeHHEM HEOOXO0IMMOM
MIOCJIEIOBATEIFHOCTH TIPOBEICHUS ONIBITOB U U3MEPEHHH;

- y4YaIIUHCs cCaMOCTOSITEIbHO U PallMOHAILHO CMOHTHPOBAJI HEOOX0[MMOE 000pyI0BaHKE, BCE
OTIBITHI TPOBEJ B YCIIOBHSAX M PEKUMaxX, 00ECIIEUNBAIONIHX TTOTYICHUE TPABHIBHBIX
pe3ybTaTOB U BHIBOAOB; COOJIIOIAN TPeOOBaHMS 0€30MaCHOCTH TPY/a;

- B OTYETE MPABWIBHO M aKKYPaTHO BBIITOJIHUII BCE 3aITHCH, TAOJIUIBI, PUCYHKH, YEPTEKH,
rpad UK, BBIYUCICHUS; TPAaBUIIBHO BBITIOIHUII AHAIN3 TOTPELITHOCTEH.

62



Onenka "4"

CTaBUTCS B CIEIYIOILEM Cllydyae: BBIIOJIHEHUE JJa00paTOPHOI pabOTh! YAOBIETBOPSIET OCHOBHBIM
TpeOOBaHUSAM K OTBETY Ha OLIEHKY "5", HO ydaIuiicsi JOMYCTHI HEJOUYEThI TN HEerpyobie
OLIMOKH, HE MMOBJIUSABLINE HA PE3YJIbTATHI BBINOJIHEHUS paOOTHI.

Onenka "3"

CTaBUTCS B CIEAYIOILEM Cllydyae: pe3yJbTaT BbIIIOJHEHHOHN YacTy 1abopaTopHOi paboThl TAaKOB,
YTO IO3BOJISIET MOJIYYUTh PABUIIbHBIN BBIBOJI, HO B XOI€ POBEICHUS OIbITa U U3MEPEHUI
OBLIN JOIYIICHBI OIIHOKH.

Onenka "2"

CTaBHUTCS B CIEAYIOIIEM Cllydae: pe3yabTaThl BHIIOIHEHUS JIAOOPaTOPHON pabOTHI HE MO3BOJISIOT
cieNaTh MPaBUIbHBINA BBIBOJI, K3MEPEHUSI, BEIYHUCIICHHUS], HAOIIOICHUS] TPOU3BOIINCH
HEIPaBUJILHO.

Ipumeuanusn.

Bo Bcex cimyyasix omeHKa CHHYKAETCsl, €CITH YUSHHUK He COOIII01all TpeOOBaHUI TEXHUKH
0e30MacHOCTH MPH MPOBEACHUN YKCIIEPUMEHTa. B Tex ciydasx, Korja yJamuiics mokaszai
OpPUTMHAJIbHBIN [TOIX0JT K BBIIOJIHEHHUIO padOThI, HO B OTYETE COJAEPIKATCS HEIOCTATKH, OLICHKA
3a BBIIIOJIHEHUE PAa0OThI, 10 YCMOTPEHUIO YUUTENS, MOKET ObITh IOBBIIIEHA 10 CPABHEHMIO C
YKa3aHHbBIMU HOPMaMH.

TecTOBBIl KOHTPOJIb

Llenpro TECTOBBIX 3aaHU SBJISETCS BO3MOKHOCTD BbISIBJICHUS 3HAHUH, YMEHUM, HABBIKOB
KaQKJIOTO UCIIBITYEMOTI'0, II03TOMY B Ka4€CTBE HHTEPIIPETAMOHHON CUCTEMBI OTCUETA
UCIIOJNIb3YETCSI KOHKPETHAs JJIsl OTpeeNIEHHOM BO3PACTHOM TPYIIIBI yUaIlUXcsi 00J1acTh
CoJIep’KaHusl JaHHOTO y4eOHOIo IIpeIMeTa.

3ananusi TECTOB pa3paboTaHbl B IByX (hopmax:

- 3aKPBITHIC 3a/1aHUsI (3a1aHUS C BBIOOPOM OTBETOB, IIPH KOTOPBIX UCIILITYEMbIN BHIOMpAET
MPAaBUJIbHBIN OTBET M3 YKCIa TOTOBBIX, MpUJIAraeMbIX B 3aJJaHUH TecTa (Kak mpaBuiio 3-4
BapHaHTa).

- OTKPBITHIC 3aJIaHus (331aHUA, B KOTOPBIX HCIBITYEMbI caM (OpMYyIHUPYyET OTBET).

IIpu TecTupoBanuu BCe Ormerka
BEpHBIE OTBETHI OepyTCs 3a

100%, Torma orMeTKa

BBICTABIISICTCS B

COOTBETCTBUU C TaOJIULICH:

IIpoueHT BbINOJIHEHUSA

3alaHuA

95% u 6onee OTJIMYHO

75-94%% XOPOIIO

50-74%% YIIOBJIETBOPUTEIIBHO
menee 50% HEYJIOBJIIETBOPUTEIBHO

- HETOYHOCTH (POPMYIIUPOBOK, OTIPEICTICHUH, TIOHITHH, 3aKOHOB, TEOPHI, BEI3BAHHBIC
HETMOJHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OMPEENIIEMOT0 MOHSATHS, OITUOKH, BHI3BAHHBIE
HEeCOOTI0ICHUEM YCIIOBUI MPOBEACHUN ONbITA WJIM U3MEPEHHUI;

- OIMUOKH B YCIIOBHBIX 0003HAYEHUSAX HA MPUHIMIUATBHBIX CXeMaX, HETOUHOCTH YePTexKe,
rpadukoB, cxem;

- IPOITYCK WJIM HETOYHOE HaMMCaHNEe HAUMEHOBAHUH eTMHUI] (U3NUECKUX BETUYHH;
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- HEpAIMOHAIBHBIN BEIOOP X0/1a PELICHHUSI.

Heno4ersr:

- HepallMOHaJIbHBIC 3aITUCH TIPH BBIYMCIICHUSAX, HEpAIMOHAIBHBIC PUEMbI BEIYUCIICHUH,
npeoOpa30BaHUil U peIIeHUH 3a/1a4;

- apu(MeTHIeCKUE OMMOKH B BRIUMCICHUSX, €CJIM ATH OIMIMUOKH Ipy00 HE HCKAXKAIOT PEaIbHOCTh
MOJTy4EHHOTO PE3YJIbTaTa;

- OT/CJIBHBIC TTOTPEUTHOCTH B (hOPMYITMPOBKE BOIIPOCA WU OTBETA;

- HeOPEKHOE BHITIOTHEHHE 3aMUCeH, YePTEeKEeH, CXeM, TPaPUKOB;

- oporpaduueckre u MyHKTYaIlMOHHBIC OIINOKH.
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