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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX  opraHm3anmsx Poccuiickoii  Denepanuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb peaTU3allMd MEXIPEIMETHbBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCGHUS Kypca (HU3UMKU: JMYHOCTHBIC, METallpeIMETHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (PM3UKU Ha 0a30BOM YpOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e coJiepaHue yuyeOHoro mpeamera «Pu3nkay Mo rojgam ooydeHus.

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM /Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
IPUMEHATHh HAyYHBIH METO]I TO3HAHUS NPH BBHIIOJHEHUH MU y4eOHBIX MCCIIEJOBAaHUH.

B ocHOBY Kkypca (hu3ukH 17151 yPOBHS cpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiysi IpearnosaraeT UCIoIb30BaHHE T'yMaHUTapHOTO
noTeHIuana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U SKOJIOTMYECKUMHU ITPOOIEeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHUS 3JIEMEHTOB COJAEpIKaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMH Kypca (PM3MKHM HAa YPOBHE CpEaHEro oOmero o0pa3oBaHUs
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, I ONHUCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUH U MPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHBIX paboT, KOTOpHIE B MporpaMme IO (QU3NKEe OOBEAMHCHBI B OOMIMIA CITMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHMPOBAHMS M OCHAIeHus Kabuneta ¢usuku. [Ipu sTom
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YyAENAETCS PELICHUIO0 Pacu€THBIX M KaueCTBEHHBIX 3aj1ad. [Ipu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zaesnoB. [lJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSACHEHUE MpPOTEeKaHWs (QU3UYECKUX SBICHUM W TNPOIECCOB B
OKpY’KaIoIIe XKu3HH, TpeOyronme BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPIOC COO k MarepHamTbHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o0pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MPAKTUYECKUX pabOoT U JIEeMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpanimoHHOE 00opynoBaHUE (OPMHUPYETCS B COOTBETCTBUM C MPUHIIUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE AJISi YUYEHHUECKUX IMPAKTHUECKUX paboT (GopmupyeTcs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX U LIHU(PPOBBIX MPHUOOPOB, a TaKke
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsT GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e hopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYalOMIMXCS K HAyYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
®pa3BUTHE TPEACTABICHUH O HAyYHOM METOJA€ TO3HaHUS U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIIM SIBIICHHSIM;



¢ hopMupoOBaHNE HAyYHOTO MHPOBO33PEHHUSI KAaK pPe3ysbTaTa M3Y4YEeHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DHU3HKHU;

¢ popmupoBaHUE YyMEHUN OOBACHATDH SIBICHUS C UCIIOJIb30BAaHUEM (PU3NYECKUX 3HAHHUM U
HAyYHBIX JI0Ka3aTeIbCTB;

¢ popmupoBaHUE TPEJICTaBICHUNH O poiu (PU3MKU Ui Pa3BUTHS APYTUX E€CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHnne 3TUX Lenell o0ecreyrBaeTcsl PeUIeHHeM CIEAYIOUIMX 3agad B Ipolecce

U3ydeHus Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

® IPHOOPETEHNE CUCTEMbI 3HAHUU 00 OOmHUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(buU3KKY U TIEMEHTHI aCTPOPU3UKH;

e popMHupoBaHUWE yMEHUU TNPUMEHSATH TEOPETHYECKHE 3HAHUS [UIA OOBSICHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

® OCBOCHHE CITIOCOOOB PEIICHUS Pa3IMYHbIX 33/1a4 C SBHO 3aJJaHHON (PU3MUECKON MOJIENbIO,
3a1ad, IOAPa3yMEBAIOUINX CaMOCTOSITEIbHOE CO3/1aHue (DU3MYECKOH MOJENH,
aJICKBaTHOW YCJIOBHUSAM 33a]1a4U;

® TOHMMaHNe (U3UYECKUX OCHOB M TPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB M
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

® OBJIAZICHUE METOAAMU CaMOCTOSATEIBHOTO IUIAHUPOBAHMS M TIPOBEICHHS (PH3UIECKUX
HKCIEPUMEHTOB, aHalu3a M  UHTEepOpeTandd  HH(pOpManuM,  OIpeeseHus
JIOCTOBEPHOCTH MOJYYEHHOTO pe3yibTara;

® CO3/1aHUE YCJIOBUHM Ui pa3BUTHS YMEHHUI MPOEKTHO-HCCIEN0BATENbCKOM, TBOPUECKOM
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOBEHB) Ha YpOBHE cpeaHero ooOiiero oOpa3oBaHUs
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpamme no (pusmke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BHIOOp MPOBEACHUs JTabOpaTOpPHBIX paboT H
OTIBITOB C YUETOM WHIUBUAYATbHBIX 0COOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m mecto Qusuku B (GOPMHUPOBAHUM COBPEMEHHOW HAaydyHOW KapTUHBI MHpa, B
IIPAKTUYECKON NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe JBuKeHHE. OTHOCHUTEIBHOCTh MEXAaHMYECKOro JBikeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKeHHe. ['paduku 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuuelinoe naBmxeHue. J[[BUkeHHEe MarepualibHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. llepuon m
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, WILTIOCTPAIIHS KHHEMAaTUUECKUX XapaKTEPUCTHK JBUIKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Hab6nronenue nBuxeHus Temna, OpOmeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEETICHIS MTHOBEHHOU CKOPOCTH.

WccnenoBanne  COOTHOMICHHWSI  MEXIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIEIOBAaTEIbHbIE paBHBbIE MPOMEXKYTKHM BpPEMEHH MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun orHocutensHOCTH ['anunes. Ilepoiit 3akoH HeroroHa. MHEpumanbHbIe CUCTEMBL
OTCU€TA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpPOHCTBA M MPaKTUYECKOE NPUMEHEHUE: MOJIIMIHUKY, JIBUXKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesa. Buabl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPOTO TEJA, UMEIOIIETO OCh BPAILCHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunernueckast sHeprus marepuajibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYEeCKOMH
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnuanbHble U HEMOTEHLHUANbHbIE CHIIBL. CBs3b pabOThl HEMOTEHIHMAIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHIIBI C W3MEHEHHEM MEXaHWYECKOW JHEpPruu Tela Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TTOJIOKEHHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumdecTBo BemecTsa.
[locTostnHas ABorapo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIOTHas TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. lllkama temneparyp KenbBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbeIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiTel O AUQPPY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mopenb, HUTIOCTpUPYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATe€ Ha OCHOBE H3MEpEeHUN 00BhEMa
KOMHATBHI, IaBJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

Hccnenopanue 3aBUCUMOCTH MEXy ITapaMeTpaMH COCTOSIHUSA Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckass cucteMa. BHYTpeHHsS 3HEprus TEPMOJWHAMHYECKON CHCTEMBI U
crocoOb! e€ m3MeHeHus. KonmndecTBo TemioTsl U pabota. BHYTpeHHssS SHEPrUusi 0IHOATOMHOTO
UJIeaJIbHOTO Ta3a. Buasl Temionepenayun: TEIIONPOBOIHOCTb, KOHBEKLUS, U3JTyUCHHUE. Y ACIbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue o0 anuabatHoM mnporecce. [lepBbiii 3akoH TepMmoauHaMmuku. [Ipumenenue
MIEPBOTr0 3aKOHA TEPMOAMHAMHUKY K H30MpoiieccaM. [ papudeckast HHTepIpeTaius padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

Tennossie MamuHbl. [I[puHIMANBL AEHCTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBanus SHEPTUM B
TeryIoBeIX MammmHax. KoaddunueHT monesnoro nerctBus terioBo MamuHbl. [{ukn Kapho u
€ro KO3 GUIUEHT MOJIE3HOTO ACHCTBHSI. DKOIOTUIECKHIE MPOOIEMBbI TETNIOHEPT € TUKH.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: JBUTaTE€llb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3JyXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH SHepruu (TeMIieparypsl) Tejla Ipy Terionepesaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONOTHAsS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHbIi nap. YaenpHas TemoTa napooopa3zoBaHUs.
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT 1aBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: THTPOMETP U IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYYCHHA COBPCMCHHBIX MaTcepuraioB, B TOM YHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHusl U MJIaBICHUS KPUCTAITNYECKOTO BEIIeCTBa.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexmpocmamuka

OnekTpuzanusi Tell. OJEKTpUYeCKUd 3apsan. JlBa BHIa JIIEKTPUUECKUX 3apsi/iOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYINPOBOJAHUKHU. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsijia.

B3aumopeiicteue 3apsnoB. 3akoH Kynona. TouedHslid  31I€KTpUYecKH  3aps.
Onektpuueckoe mone. HanpsokéHHocTh aiexTpuyeckoro mnois. [lpuHnun cynepnosuuuu
ANEKTPUUECKUX noJiel. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [loteHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM MoJie. J{uaaeKTpuueckas MpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoiicTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEJL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOWAAW  IUIACTHH,
PACCTOSIHUA MEXAY HUMH U TUAIEKTPUYECKOU IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit Inekmpuueckuil mok. Toku 6 paznuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. MIcTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE COSUHEHNE ITPOBOIHUKOB.

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

DIIEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—N-niepexoaa. IlomynpoBoJHUKOBbIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUcconuanus. JNEeKTPOIIN3.

OneKkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckne yCTpOCTBA W MPAKTUYECKOE IPUMEHEHHME: aMIEPMETP, BOJIBTMETD,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbl, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3MmepeHue cuibl TOKA U HAIIPSKEHHUS.

3aBUCUMOCTh CONPOTHBIICHHS LWIMHAPUYECKUX ITPOBOJHHUKOB OT JUIMHBI, IUIOLIAIN
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE ralbBaHUYECKOIO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# pa3ps ¥ IPOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue CMEMaHHOTO COCIMHEHUS PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABMIKYIIEH CHUJIbl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJepXKATENNbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTWKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HMX IPOCKIWU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JABMKEHHE B JKUBOW mpupoje, tuddysus, ocMocC, TeII000OMEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH W Ta30B, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

leoepaghus: BTaxXHOCTH BO31lyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUTATe]b BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMIIFHUK, KOHAUIIMOHED, TEXHOJIOTUH TOJIYUYEHHsI COBPEMEHHBIX MAaTEPUAIOB, B TOM YHCIIE
HaHOMATEepHaJoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUSA

[TocrosiHHBIE MarHuTHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop maruuTHOM MHAYKUMU. [IpyHIMI Cylieprio3uMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHON
uHAyKkuuy. KapTrHa TuHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarnutHoe mojie mpoBOAHMKA ¢ TOKOM. KapTuHa NMHMNA MHIYKIIMM MarHUTHOTO TOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampabiieHWE. J[BU)KEHHE 3apsyKEHHOW 4YacTHIbl B
OJTHOPOJAHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

SIBneHne DNEKTpOMAarHUTHOM MHAYKUMH. [IOTOK BeKTOpa MarHUTHOM HHIYKLHH.
DJIEKTPOABMIKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYyKInK Papazes.

BuxpeBoe ayiekTpuueckoe Moje. DNEKTPOABMXKYIIAas cuila WHAYKIUU B IPOBOJHHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBumno Jlenna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIUH. DJIEKTPOABUKYILAS CUJIa CAMOMHIYKIUH.



DHeprusi MarHUTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHLI, UHIYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHMM MHIYKIMY MarHUTHOTO TOJIA.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHAYKIIUY.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, wactora, amrumrtyna U ¢aza konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUSX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHbIE MeXaHHUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHUs.

IlepemenHbIil TOKk. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAU€HUE CUIIbI TOKA U HANPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHudeckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHME: DSJIEKTPUYECKHH 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKUI
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcumorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpPsDKEHUS OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHanc mpu mocienoBaTenbHOM COCIUHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJICHCATOPA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBaHue 3aBUCUMOCTH MEpHOJia MaIbIX KOJIeOaHU Ipy3a HA HUTU OT AJIMHBI HUTU U
Macchl Ipy3a.

HccenenoBanue NEpEMEHHOTO TOKAa B ILENM W3 IIOCJIEIOBAaTEIbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

MexaHnueckue BOJIHBI, ycia0BHs pactpocTpadeHus. [lepuon. CkopocTh pacnpocTpaHeHus
U JuHa BoJHBL. [lomepeuHble W TMpOAONBbHBIE BOJHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. Ckopoctb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIy4EHHUs JJEKTPOMAarHUTHBIX BOJIH. B3aummHas
opueHTanus BekTopoB E, B, V B snektpomarautHO# BosiHe. CBOMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXCHUE, MpeJoOMJICHHE, moysipu3anus, audpakmus, uaTepdepenuns. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPeIbl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasi JAMArHOCTHKA B TEXHUKE W MEAMIMHE, pajap, pajiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO6pa3oBaHue 1 paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmtoienue orpaskeHus ¥ NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnu 1 Tuppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmoienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
Kosie0aHui.

HccnenoBanne  CBOWCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPAKE€HUE, IPEIOMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnHeHOe pacipocTpaHEHNE CBETa B OAHOPOJIHON Cpene.
JIyd cBera. ToueuyHBI HICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne M300pakeHUIl B IJIOCKOM
3epKaje.

[Ipenomnenne cBera. 3aKOHBI TMPEIOMJICHHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBaromue JUH3bL. ToHkas mauH3a. DOKycHOE paccTosiHUE U
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas onrtuka. HuTepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammnapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAs OMNTHKa, AU(PPAKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakKeHHWE U MperoMieHue cBeTa. OnTudeckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[TonydyeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEJILHOCTH
['paHuibl IPUMEHUMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUI
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHIE BPEMEHHU M COKpPAIIIEHNE JTHHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIB. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Tnanka cBsi3u 3Heprun (HOTOHA C €r0 YACTOTONH. DHEPrUsl U UMITYJIbC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombiter A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHuYecKne yCTPOWCTBA M MPAKTHYECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YpOBHSI SHepruum Ha JApyro. Buasl cnektpoB. CrnekTp YpOBHEW 3HEpPruuM aroma
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bosubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OtkpseiTHE
paanoakTuBHOCTH. OnbITEL Pedepdopaa no onpeneneHnio coctaBa pagloakKTUBHOTO U3TYYEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sinpa. MaccoBoe uncio siapa. M30Tomnsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

OHeprust cBS3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIEp.

Anepuwiii  peaktop. TepmosinepHblii cunTe3. [IpoOneMbl M TEpCHEKTHUBBI  SAEPHOM
SHEPreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPreTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SZICpHBIN peakTop, aToMHasi bomoOa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3zgen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
aCTPOHOMMUHU.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3bI, INIAHETH, HX BUIMNMOE ABHKCHUE.

Conneynas cucrtema.

Counnine. ConHeyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIIA W 3BE37. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. JlHarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIABHOM TMOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJIs 3BE3/ TJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MPOUCXO0KIEHUH U 3BOItoUnK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3 .

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. PaguoramakTuku u kBazapbl. YEpHbBIE ObIPHI B SAPAX FalaKkTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pas6eranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPECIICHUSI TTOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/USA
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIbHOW |
ATUYECKON cdepax [IesATeTbHOCTH 4YeIoBeKa, poJib W MeCTO (U3MKH W aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (UIUYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Uzyuenune kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocCymiecTBISETCS € Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsmus, CBSI3aHHbIE C W3YYEHHEM METOJ0B HAyYHOTO MO3HAHUS:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEINIb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHUH, TPUTOHOMETpHUUYECKHE (YHKIIUH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M X
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU TI0JI00US TPEYTOIHLHUKOB, ONPEIEICHNE TUIOIIA U TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: »nekTpudeckue SIBICHUS B JKUBOW MPHUPOJE, KoseOaTenbHbIE IBIKCHUS B
KUBOW TIPUPOJE, ONTHUYECKHUE SIBJICHUS B KWUBOW MPHUPOJE, ACHCTBUE paJyallii HAa KUBBIC
OpTraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Te,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHaIu3.

l'eocpaghus: mMarHuTHBIE TONIIOCa 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKA 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpead, T€HEPATOp MEPEMEHHOTO TOKA, dJIEKTPOJABUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBHU30p, aHTeHHa, TeiedoH, CBY-meus,
IIPOCKIIMOHHBIN amnmapar, BOJIOKOHHAs OITHKA, COJIHEYHAs Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbIi  ypoBEHB) JIOJDKHO  OOECHEYHUTh  JOCTHXKEHHE  CJEIYIOIIMX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOro mpeamera «DHU3MKa» JOJDKHBI OTPaXKaTh

TOTOBHOCTb M CIOCOOHOCTH OOYYalOUIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKICHHUIA, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHICKOrO  OOIIECTBa,
pacuMpeHe >KU3HCHHOTO OIBITa M OMNBITA JCATCILHOCTH B MPOIECCE Peall3allii OCHOBHBIX
HAIpPaBJICHUHN BOCIIUTATEIBHOMN 1EATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xnaHCcKoOro BOCIIMTAHUSA:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3WUIUU  OOYYArOIMIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTBA;

OPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHYECKMX M JEMOKPAaTUYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B WHTEpEcax TPakIaHCKOTO oOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3AINH;

YMEHHE B3aUMOJICWCTBOBATh C COIIMAIBHBIMH HWHCTHTYTAaMH B COOTBETCTBUU C HX
GYHKIUSAME ¥ Ha3HAYEHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTHIKEHUSM POCCUUCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B JICITSILHOCTH YUEHOTO;

OCO3HAHHWE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUECTBA, MPUCYIIETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

WHTEpEeC K pa3muuHbiM chepaM TpodeCCHOHATBHOM JEeATENbHOCTH, B TOM 4YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
poeccru M pean30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOAJTBFHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
L€l YCTOMYMBOIO Pa3BUTHI YEIIOBEYECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH J1eATeIbHOCTH, TOTOBHOCTh B MpOIECCe U3YUeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble Jloruueckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYIMpPOBAaTh M aKTyalIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENICTIATH 1S JACSITSIbHOCTH, 33]1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBbIX (DH3UUYECKUX SBIICHUSX;

pa3pabareIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHaIN3a HMEIOIIUXCSI MaTepUATbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PabOTy B YCIOBHUSX PEATbHOTO, BHPTYAJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS .

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSATHSIMH W METOAaMH (pU3UYecKoi
HayKH;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEAOBATEIbCKON U MPOEKTHON AEATeIbHOCTH B 00NacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
(GU3UYECKOTO COMep KaHusl, TPUMEHEHHUIO PA3INIHBIX METO/I0B ITO3HAHHS;

BIIAJICTh BHJAMH JCSATEIHHOCTH 1O TIOJYYCHHIO HOBOTO 3HAHMUS, €r0 HWHTEPIPETAIUH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYallMsX, B TOM YHCIE MpH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIJABUTATH
TUTIOTE3y €€ peIIeHUs, HaXOAUTh apTyMEHThl I JI0Ka3aTeIhCTBA CBOMX YTBEP)KICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHUS 3adaud pPe3yiabTaThl, KPUTHUECKU
OIICHUBAThH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYyIHPOBATH COOCTBEHHBIE 33/1aud B OOpPa30BATEIHHON JEATEIHHOCTH, B
TOM YHUCJIE TIPH U3yYCHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeiH;

BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOIXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 337]a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYHIECTBJISATh IMOHUCK, aHalIW3, CHCTEeMAaTH3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBLIX 3aJa4 C CO6JIIOZ[€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HaueHUs MWHPOPMALUMU W [EIEBON ayIWTOpWUH, BBIOMpAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YyATH3aIIH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEACTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4JI€HA KOJUIEKTHBA;

IPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJIHWHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUM, pPacCHpelesiaTh POJIU C YU4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOM paboThl;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKIOTO YYaCTHHKA KOMaHbl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBIISATh TO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3IMYHBIX CHUTYalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U GOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSABICHHUIO SPYAULMU B 00JIacTu (U3HKH,
MIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTypHBI YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nporuecce nocTrkeHMs JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUSI POTPAMMBI 10 (PU3UKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOU SMOIIMOHAIBHOU cepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOMICH CTpEeMJICHHE K JOCTIXKCHHMIO LIETH M YCIeXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHMMATh IMOILMOHAIBHOE COCTOSHUE NAPYTHX,
YYUTHIBATH €TO MPU OCYIIECTBICHUH OOIIEHHSI, CTIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIIEHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

IMPEAMETHBIE PE3YJIBTATHBI
K xonny oOyuenus B 10 kJacce npeaMeTHbIe pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHpA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHH, B NMPAKTUYECKON
eI TEILHOCTH JIIOACH;

YUUTBIBATh TPAHULBI TPUMEHEHUS HU3YYCHHBIX (PHU3MUECKUX MOJEJeH: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOMIOTHO TBEPIOE TEJNO, MACANbHBIM Tra3, MOJENH
CTPOEHHUSI Ta30B, JKUJIKOCTEH M TBEPABIX TEJ, TOYEUHBINA AIEKTPUUECKUHN 3apsi]l IPU pELICHUN
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISAPHO-KUHETUYECKON TEOPUHM CTPOCHUS BEIIECTBA U DJIEKTPOJMHAMHUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKCHHE TI0 OKPY)XHOCTH, WHEpIHs, B3aummojencTBue Tein, nuddysus, OpoyHOBCKOE
JBI)KEHUE, CTPOCHHUE JXKUIKOCTeW M TBEPIBIX TeN, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXxI€HNHN), TEIJIOBOE PAaBHOBECUE, NCIIAPEHNE, KOHAECHCALUS, NIABJICHUE, KpUCTAILIIN3aIus,
KHIICHUE, BIAKHOCTH BO3]lyXa, MOBBIIICHNUE JABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM
COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, JJIEKTPU3aLus Tell,
B3aMMO/ICVICTBUE 3apsI0B;



OINKCBHIBATH MEXAaHUYECKOE JIBUKECHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUila, UMIIYJIbC Tela, KUHETUYECKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTb (U3UYECKUH CMBICH MCIOJIB3YEMbIX BEIMYUH, MX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAMU;

ONMCHIBATh M3YYEHHBbIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XaO0TUYECKOTO0 JIBUJKEHHUS MOJIEKYJ, CPEJHEKBAaApaTH4YHAs CKOPOCTb MOJIEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOrO NEHCTBUS TEIUIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3YEMbIX BEITHYHH,
uxX OOO3HAYEHMsS U E€IUHMLBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTMMH BEIUYHHAM;

ONMCHIBATh U3yYEHHbIE 3JIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHUUAJIOB; IPU ONUCAHUM IIPABHIIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICI MCIOJIB3YEMbIX BEIMYMH, MX OOO3HAueHWs W EAMHULIBL;
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BceMUpHOro tarorenus, I, II u III 3axkonbl HproTOHA, 3aKOH COXpaHEHHUs
MEXAHUYECKOM dHEPIUH, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUI
paBHONpPABUS MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CpEeIHEH KUHETHYECKOW HSHEPrHuH TEIUIOBOTO JIBHKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, MepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOrO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEeMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpEHUil, IMpu 3ToM  (HOpMyIHpOBaTh
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH OMBIT U (YOPMYIHPOBATH BHIBOIBI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (QHU3UUECKUX BEJIWYHMH, INPH ITOM
BbIOMpAaTh ONTUMANbHBIN CIOCO0 M3MEPEHUS M MCIOJb30BaTh W3BECTHBIE METOIbl OLIEHKU
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTH MEXIY (U3MUECKUMH BEJIMYMHAMHM C HCIHOJIb30BaHHEM
OpSAMBIX HW3MEPEHUH, IMpH STOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHpPOBaTh pE3yJIbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH B BUJE TaOIUI] U IpadUKOB, JeNIaTh BBHIBOJbI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

cobmoaTh mnpaBuia 0O€30MacHOro TpyAa MPU TMPOBEICHUM HCCIEAOBAaHUN B paMmKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U J1aOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENBI0, HCIONIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 33Jjaudl BHIOUPATh (PU3UYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEelIeHHUS,
IPOBOJIUTH PACUETHI U OLIEHUBATh PEATIbHOCTH MOJyYEHHOTO 3HaUCHHsI (PU3UUECKON BEIIMUHHBI,



pelaTh KayeCTBCHHBIEC 3aJa4d: BBICTPAUBATh JIOTMYECKH HEIPOTUBOPECYMBYIO LIETIOYKY
paccyXIeHHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMM U IPEACTaBICHUS y4eOHOH U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B pPa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUs 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO TTOBEACHMS B OKpY’KaloLEel cpee;

paboTaTh B IpyIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IUIAaHUPOBATh padoTy
IpYyNIbl, palMOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIIBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, a/JIeKBAaTHO OLIEHMBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaeMON TPOOIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHA COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI0 SI/Jpa MU pelIeHnn GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJEHCTBHUE MAarHUTOB, 3JEKTPOMarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus U TOJsIpU3alUsl CBeTa, JUCIEepCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U UICKYCCTBEHHAs PaliOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUUHBIX CPEI) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, BJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mo, cuia Awmmepa, cuia JlopeHna, MHIYKTHUBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOsHHE M ONTHYeCKas CHJia JIMH3bI, IPU OINHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIMYMH, WX O00O3HAuUeHHs M EAMHHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONHUCBHIBATh M3YYEHHbIE KBAaHTOBBIE SIBJICHUS W IPOLECCHI, HCIONb3Yysd (PU3NUECKUE
BEJIMYMHBI: CKOPOCTH JJICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IoJypaclaja, SHEPrus CBS3M AaTOMHBIX sep, HPU ONMUCAHUHU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIIUE AHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OPUHLIMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTEIBHOIO W MApajUICIbBHOIO  COCIMHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JIleHna, 3akOoH JJIEKTPOMarHMUTHOM MHAYKLMH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXPaHEHHs MMIIYJIbCA, 3AaKOH COXPAHEHMsI DJIEKTPUYECKOro 3apsia, 3aKOH COXPaHEHUs
MacCcOBOI'0 4YMcClIa, MOCTyJaTsl bopa, 3aKOH PagMOAaKTUBHOIO pacmnazna, IpH 3TOM DPa3iIvyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
o0jacTh) IPUMEHUMOCTH;

OIpPECIIATh HAaIPaBJICHUE BEKTOPA MHAYKLIUU MAarHUTHOTO IOJS IIPOBOJHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PH3MUECKUX BEIMYHH, TPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MOTPELTHOCTEN U3MEPEHU;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM NPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yNbTAThl MOJYYEHHON 3aBUCUMOCTHU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMYMHBI M (GOpPMYIbl, HEOOXOAUMBbIE Il €€ pelleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUeCcKON BEIMUHHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHUE SIBIICHUS,

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yueOHOH u
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJy4aeMyro HH(popMalnio;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MacCHOT0 HCIIOJIb30BAaHMS B TOBCETHEBHOM JKU3HU;

NPUBOAUTH MPHUMEPHl BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BsACHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMONb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IIOBCEJIHEBHOW JKU3HM IS
oOecrieyeHns O€30MAaCHOCTH MPpH OOpAIeHUH C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXpPaHEHHs 3I0POBbsI U COOIIOZICHNS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpefe;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBAaTHO OLICHMBATH BKJIAJ Ka)/J0I'0 U3 YYaCTHUKOB IPYyNIbl B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KosnuecTBo 4acoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM (undposbie)
) NpOrpamMmbl Bcero Konrpoasusie | Ilpakrayeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb
Paznen 1. DU3UKA U METO/IBI HAYYHOI'O ITO3HAHUS
1.1 ®du3uKa U METOJbl HAYYHOTO MMO3HAHUS 2 bubmorexa [TOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jlusamuia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnunoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMHUKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnmnoreka [JOK
' da30BBIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOJIMHAMUKA
4.1 DNeKTpocTaTUKa 10 1 1 bubmorexa [TOK

https://m.edsoo.ru/7f41bf72
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ITocTOSsIHHBIN 2I1EKTpUYECKUNA TOK. TOKH B

bubmuorexa [JOK

4.2 pasIMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
HToro no pasneny 22
Pe3epBHOe Bpemsi 2
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

11 KVIACC

KosauyecTBo yacoB DJIEeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM Konrpoasubie | Tpaxruseckie (undposbie)
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeb
Pasznen 1. JIEKTPO/IMHAMUKA
11 MaruauTtHoe nosjie. DJIeKTpOMarHuTHas 11 1 3 bubmumoreka [IOK
WHTYKIHSI https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4eCKUE U AIIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
KosIeOaHus https://m.edsoo0.ru/7f41c97c
29 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
BOJIHBI https://m.edsoo.ru/7f41c97c
23 Onruica 10 3 ipsim edb00 U TE4169TC
Wroro no pazneny 24

Paznea 3. OCHOBBI CHEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.2 Crpoenue aroma 4 https://m.edsoo0.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE 5171pO 5 https://m.edsoo.ru/7f41c97¢c
Htoro no paszneny 15
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Paznes 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKHI 7 BH6H_H0TeKa 0K
https://m.edsoo.ru/7f41c97c
Wroro no pazueny 7
Paznen 6. OBOBIIAIOIEE IOBTOPEHUE
bubnuorexa [JOK
6.1 Obobmaiomee nHoBTopeHHe 4 https://m.edsg).ru/?f410970
Wroro no pazgeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBo 4yacoB Jara JIeKTPOHHBbIE U(PPOBHIE
Ne i/ Tema Ypoka KOHTpOJIBHLIe HpaRaneCRne oﬁpasoBaTeﬂmee
Bcero U3YYeHUS
padoThI padoThI pecypchbl
®du3uka — HayKa 0 IPUPOJEL.
1 HayuHble MeT(})]K bl HOEH;)HI/?SI 1 | Hexens buGnorexa LIOK
Y1 A ceniopa https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIET0 MUpPA
Posb 1 MecTo ¢uzuku B
2 ($hOopMHUPOBaHUH COBPEMEHHOM 1 1 Henens bubnnoreka [JOK
Hay4YHOUN KapTHHBI MHUPa, B centaGpa https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEITHLHOCTH JIIOIeH
MexaHHYECKOE IBIKEHHE.
3 OTHOCUTEIHLHOCTh MEXAaHUUECKOTO 1 2 neens bubnuorexa [JOK
nerxeHus. [lepemernenue, CKOpOCTh, ceHTA6pa https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE
4 PaBHOMEpHOE npsAMOIIMHETHOE 1 2 menens bubnuotexa [JOK
JIBHKEHUE ceniopa https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpPEHHOE NPSAMOIUHENHOE 1 3 ezens bubnuoreka [IOK
JIBYDKEHUE CenTAGps https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majieHue. Y CKopeHue 1 3 Henems bubnuotexa [JOK
CBOOOIHOTO MaIcHUS CeHTAOpA https://m.edsoo.ru/ff0c39cc
KpuponuneiiHoe ABM>XEHHE.
7 I[II:I/I)KGHI/IG mare )I:/[IaHBHOﬁ TOYKH 10 1 4 nezens bubmorexa [IOK
p CenTsGpa https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[IpuHIKMI OTHOCHTEILHOCTH
8 Féll)J'II/IJ'IHeSI HHepuuaibHble CUCTEMBI 1 4 Hegiens Eubmorexa LIOK
' pit centsGps https://m.edsoo.ru/ff0c3be8
orcyera. [lepBblii 3akoH HeroToHa
9 Macca tena. Cuna. [lpunuun 1 | Hexens bu6nmoreka [JOK
cyneprno3uiyu cuii. Bropoi 3akox oKTAGpA https://m.edsoo.ru/ff0c3be8
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Hprorona miis MarepuanbHOM TOYKU

Tperuii 3akoH HproToHA 111

1 Henmens

bubmuoreka [JOK

10
MaTepHaIbHBIX TOYCK OKTAGP https://m.edsoo.ru/ffOc3be8
3akoH BceMHUpHOro TsaroreHus. Cuiaa

11 TsoxectH. [le pBa;I KOCMHUECKAs 2 ezl Eubmorexa LIOK

- eP OKTAGPA https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec 2 wenens bubmuorexa [JOK
Tena oxTAGpA https://m.edsoo.ru/ff0c3e18
Cuna tpernust. Koaddbunuest tpeuust.

13 Cuna zgn OTI/IBJ'ICI-(IbI/I(i:I : u BI/I)P;CCHI/II/I 8 nexei bubmorexa LIOK

p P A OKTAGps https://m.edsoo.ru/ff0c3f76
Tea B )KUIKOCTH MIIN ras3e
[TocTynarensHOE U BpaliaTeabHOE

14 JBIDKCHHUE a0COJIFOTHO TBEPIOTO 3 Heens bu6mmoreka [IOK
testa. MoMeHT cuiibl. Iliieuo cuisl. OKTAGP https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHS TBEPJOTO Telia
Nmnynbc MmaTepuanbHON TOUYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYECK. 4 wenens bubnuoteka [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs oKTAGpA https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PEaKTHBHOE JBHIKCHHE
PaboTta 1 MOIIHOCTH CHJIBL.

16 Kunerndeckas sHeprus 4 nenens bubnuoreka [IOK
MatepuaibHOi Touku. Teopema 06 oxTAGpa https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW DHEPTHH
[ToreHuuanpHast SHEPTHUS.

ITorennuanbpHas DHEPTU 0
17 nedo 11\141/1 OBaHHOI>'II$ )KI?I’EI:IYF L Heen bubmorexa HOK
PMHD Py ' noAGps https://m.edsoo.ru/ff0c461a
[ToreHmanbHas 3HEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMITH
[MoTeHIIMaTBLHEIE U

18 HEMOTEeHINAIbHbIE CHIBL. CBS3b 1 Henens bu6mmoreka [IOK

paboThl HEMOTEHIIUATBHBIX CHJI C HOAOpS https://m.edsoo.ru/ff0c478c

H3MEHEHHEM MEXaHMISCKOM OHCPIrun
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CHCTEMBI TeJl. 3aKOH COXpPaHCHUA
MEXaHUYEeCKOH OQHCPTIUH

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI

o 2 Henens
19 C U3MEHEHUEM MEXaHMYECKOM HOsGps
SHEPruM Telia Ha IPUMepe
pacTsHKCHUST PE3HHOBOTO )KT'yTa)
KontpomnbHas padora 1mo reme
20 ((KI/IHI;MaTI/IKa pI[HHaMHKa 3aKOHBI 2 Heseis bubmorexa LIOK
' ' HoAGps https://m.edsoo.ru/ff0c4b74
COXpaHEHHsSI B MEXaHUKE
OCHOBHBIE TIOJIOKCHUS
21 MOJIEKYJISIPHO-KMHETUYECKOMN 3 neens bubnuorexa [JOK
TeoprH. bpoyHOBCKOE JABHKEHHE. Hos0pA https://m.edsoo.ru/ffOc4dc2
Auddysus
Xapakrep JBUKECHUS U
99 B3aMMO/ICHCTBHS YaCTHUI] BELICCTBA. 3 Hegens
Mozenu CTpOEHHsE Ta30B, KHUIKOCTEH Ho#Gpst
b
Y TBEPJBIX TN
23 Macca moneky:. KonndectBo 4 weens
BerectBa. [locrossHHast ABoraapo 106t
TemoBoe paBHOBecue. TemnepaTypa
. 4 nenens
24 u e€ n3mepenue. [llkana remneparyp HORGDA
enbcus
o5 UneanbHbiii raz B MKT. OcHOBHOE 1 Henens bubnuoteka [JOK
ypaBHenune MKT siexabps https://m.edsoo.ru/ffOc4fde
AOGcCoIIoTHAs TeMITepaTypa Kak Mepa
26 CpeHel KHHETHYECKOM SHEPrUun 1 nexens bubnuotexa [JOK
JIBIDKEHUS MOJIEKYII. Y paBHEHHE niexabpa https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona
27 3akon JlaneToHa. 'a30BbIE 3aKOHBI i;?é;?
2
28 Jla6opaTopHas pa6ota o

JieKaopst



https://m.edsoo.ru/ff0c4b74
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https://m.edsoo.ru/ff0c4fde
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«HccnenoBaHue 3aBUCUMOCTH MEXKITY
napaMeTpamu COCTOSHHUS
pa3peKEHHOro raza»

29 N3onporeccel B uacaIbHOM ra3e u 3 exens bubnmoreka [JOK
ux rpaduUecKoe MpeaCTaBICHHE nekabps https://m.edsoo.ru/ff0c570e
BryTpeHHss sHeprus
TEPMOJUHAMHYECKON CHCTEMBI 1
30 crioco0n! e€ m3meHenus. KoanyuecTBo 3 Henems bu6mmoreka [IOK
TEIUIOTHI ¥ paboTa. BHyTpeHHss Aiexabpa https://m.edso0.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HJICaJTbHOTO
rasza
31 Busl Temonepenaun 4 nezei bubmmorexa [TOK
P siekadpst https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEIMI0EMKOCTh BEIIECTRA.
32 KosmnuecTBo TemnoTsl mpu 4 nenens bubnuorexa [JOK
Terionepenade. AauadaTHbIH Aexabpa https://m.edsoo.ru/ff0c5c36
IPOIIeCC
33 IIepBbIil 3aKOH TEPMOIMHAMUKHU U 3 Henens bubnnorexka [JOK
€ro MpUMEHEHHUE K U30MIpoIleccam AHBaps https://m.edsoo.ru/ffOc5efc
HeobOpaTtumocTs mporieccoB B
34 npu (17)J e. Bropoit 1:3)211]<l0H 3 nezens bubmorexa HOK
PHpOE. p AHBAPA https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Tpunnun geiicteus n KITJ{ 4 Henens bu6mmoreka [JOK
TEIIOBOM MAIlIUHBI AHBApA https://m.edsoo.ru/ff0c600a
36 Iuxn Kapuo u ero KITJ| j;f;m
37 DKOJIOTHYECKUE TTPOOTIEMBI 5 nemens
TCIJIOOHEPT €TUKHU HHBaps
O06o0maromui ypok
38 «MOJ‘I?K nlsjfl HaS}I,p ¢usuka. OCHOBBI > Hexens bubmorexa LIOK
YIp ‘ AHBAP https://m.edsoo0.ru/ff0c6938
TEPMOIMHAMHUKI
39 KonrponsHas paboTa 110 Teme 1 e Bbubnuorexa [IOK

theBpas



https://m.edsoo.ru/ff0c570e
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«Monexynsipaas ¢puznka. OCHOBBI
TEPMOMHAMUKID)

https://m.edsoo.ru/ff0c6a50

[TapooOpa3oBaHue U KOHIACHCALIUS.

1 "enens

bu6mmoreka [IOK

40 Hcnapenue u KunieHue (bespas https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAs U OTHOCUTEJIbHAS
0 2 "Henens bubanoreka HOK
“ EEEKHOCTB rowysa. Haceenet (empazs https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammgeckue u
amopHble Tena. AHU30TPONUS
42 CBOMCTB KpucTaios. JKuakue 2 mepeis BH6H_HOTeKa LOK
espa https://m.edsoo.ru/ff0c65f0
kpuctayibl. CoBpeMeHHbIE
MaTepUaIbI
[InaBnenne U KpUCTAIUTH3ALINS. ; Bubnorexa [IOK
HEeJemns
3 Henens bubnuorexa [JOK
44 YpaBHeHHe TEIIOBOTr0O OanaHca (espas https://m.eds0o.ru/ff0c6820
OnexTpuzanus Teil. JNEKTPUIECKUI
45 3aps. JIBa BUA DIEKTPUYECKUX o Heners BH6JI_HOTeKa LIOK
sapo (bespans https://m.edsoo.ru/ff0c6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 HOYTIIPOBOTHMKH. 3aKOH o Heners BH6JI_HOTeKa LIOK
espan https://m.edsoo.ru/ffOc6bcc
COXpaHEeHHUs PJICKTPUUYECKOTO 3apsijia
B3aumopeiicTBue 3aps10B. 3aKOH
47 Kynona. ToyeuHblil deKTpHIECKUii L ez BH6H_HOTeKa LIOK
sapan MapTa https://m.edsoo.ru/ff0c6ce4
Hanpsx€HHOCTD 3JIEKTPUYECKOTO
48 nonst. [IpuHImn cynepno3uuuun 1 nexens bubnmuorexa [JOK
ANIEKTPUYECKHX Mojel. JIunun MapTa https://m.edsoo.ru/ff0c6df2
HaNPsKEHHOCTU
49 PaboTa cuit 21eKTpoCcTaTHueCcKOro 2 nenens bubnmuotexa [JOK

noid. ITorenman. PasHocts

MapTa

https://m.edsoo.ru/ff0c6f00
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IIOTCHIIMAJIOB

50

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
,Z[I/IE)JICKTpI/I‘-IeCKaSI IMPOHUIIACMOCTD

2 Henens
Mapra

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

DnekTpoéMkocTh. Konnencarop

3 Henmens
Mapra

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

52

ONeKTPOEMKOCTb MJIOCKOTO
KOHJIEHCaTopa. JHEprus
3apsKEHHOT0 KOHJIGHCaTopa

3 Henens
Mapra

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

53

JlaGopaTtopHas pabora "M3mepenue
AIEKTPOEMKOCTH KOHIEHCAaTOpa"

1 Henens
anpens

54

[TpuHIIMIT NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJILHOTO
amnmnapara, CTpyHHOro MpUHTEpa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMIIeHHE AIEKTPONpUOOpPOB

1 Henens
anpens

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cyuiectBoBanus. [I0CTOAHHBIN TOK.
Cwuiia Toka. Hampsxenue.
Conpotusnenue. 3akoH Oma st
yuactka 1ienu. KontponsHas pabora
10 TeMe: "OHeprust 3apsyKEHHOTO
KOHJIeHcaTopa". "DIeKTpOEMKOCTh
KOHJeHcaropa'.

2 Henens
arperst

56

[TocnenoBarenbHOE, MapaieNbHOE,
CMEIIIaHHOE COEAMHEHHE
npoBoAHKKOB. JlaboparopHas paboTa
«/3y4deHne cMenmanHoro
COEIMHEHUS PE3UCTOPOBY»

2 "enens
anpens

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

57

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3 Hepens
arnperst

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa aJ1s TOJTHOM (3aMKHYTOM )

3 Henenst
arnperst

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

anekTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas padora
«M3mepenne D/IC ncrtouHuka Toka u
€r0 BHYTPEHHEr0 COIPOTHBIICHUS

https://m.edsoo.ru/ff0c7ae0

59

DNEKTPOHHAs IPOBOAUMOCTD
TBEP/ABIX METAJNIOB. 3aBUCUMOCTD
CONPOTUBIICHUS METAIIOB OT
temneparypbl. CBEpXIIPOBOAMMOCTh

4 nenens
anpens

60

DIIEKTPUUECKHUI TOK B BaKyyMe.
CBOIICTBA 3JIEKTPOHHBIX ITYYKOB

4 nenens
anpens

61

[TonynpoBoiHUKH, X COOCTBEHHAs U
IIPUMECHAs IPOBOJUMOCTb.
CaoiicTBa p—N-nepexoja.
[TosrynnpoBOIHUKOBBIE TPUOOPHI

5 nenens
arnpelst

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

62

DNEKTPUYECKUN TOK B pacTBOPax U
pacIuiaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAS JUCCOLMALIUS.
DJIIEKTPOIN3

5 Henens
anpens

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

63

DNEKTPUYECKH TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENIbHBIN pa3psi.
Moanus. I1na3zma

2 Henens Mast

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

64

DnexTpuueckue npudopsl U
YCTPOMCTBA U MX MPAKTUIECKOE
npuMeHeHne. [IpaBuia TeXHUKH
0€30I1aCHOCTH

2 Henens Mast

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

65

O6o06maromuit ypox
«DNEKTPOIMHAMUKA)

3 Heens Mast

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

66

KonTponbhas pabota no teme
«Qnekrpocraruka. [loctosHHbIN
3NIEKTpUYECKU TOK. TOKHM B
pPa3IMYHBIX CPEeNAX»

3 Heens mMast

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



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

67 PesepsHblil ypok. KonTponbHast 1 P bubmumoreka [IOK
pabota 1o Teme "DIeKTPOAMHAMHUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIil ypok. O000IIarommii 1 4 enens wan bu6mmoreka [IOK
ypok 1o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka K I HAara o0pa3oBaTejIbHbIE
n/n Yp Beero OHTPOJIbHBIE PAKTHYECKHE | yyyopyg p
padoThI padoThI pecypcbl
[TocTosTHHBIE MATHUTHI M HX

1 B3auMOJIeHcTBHE. MarHUTHOE IIOJIE. 1 1 Henens bu6mmoreka [IOK
BekTop MarHUTHOM MHITyKIIUH. centGpa https://m.edsoo0.ru/ff0c9778
JIHMY MarHUTHOW MHAYKUIUU
MarHauTtHoe 1ose MPOBOJAHUKA C

2 ToKOM. OnBIT DpcTeaa. 1 I nenens bubnuorexa [JOK
B3aumoieiicTBHE MPOBOTHUKOB C ceHTsopa https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopnast pabora «3yuenue 1 1 2 nenens bubnuorexa [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM) cenTaGps https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO MOJISL HA
IpOBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 2 nenens bubnuoreka [IOK
«HccnenoBanne nelCTBAS CeHTAGPA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM))

JlelicTBME MArHUTHOTO TOJIS HA

5 JBUKYIIYIOCS 3apsDKEHHYIO YaCTULLY. 1 3 neztens bubnmnoreka [JOK
Cuna Jlopenua. Pabora cuibl ceHTAGpA https://m.edsoo.ru/ff0c9df4
Jlopenua
DNeKTpOMarHUTHASE WHTYKIIHSL.

IToTOK BEKTOpa MarHUTHOM
3

6 upayknud. DJC uHayKIuu. 3aKoH 1 cormaGps
AIIEKTPOMArHUTHOW MHTYKITHH
Dapanes

7 JlaGoparopHas paboTa 1 1 4 nenens bubnuorexa [IOK
«HccnenoBanue sIBICHUS CeHTAGPA https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

3HeKTpOMaFHHTHOfI WHAYKIUH)

NHnykTuBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOMHIYKIUHU. DHEPrust
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DJIEKTPOMArHUTHOE T0JIe

4 wepens
CEeHTAOPS

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U UxX
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIb,
YCKOPHUTENH JIEMEHTAPHbBIX YaCTHII,
WHIYKIMOHHAs I1€Yb

1 Henens
OKTAA0ps

10

O6o06maromuii ypok «MarautHoe
nose. DIeKTPOMarHUTHAs
VHYKIUS)

1 Hepens
OKTSIOpsI

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

11

Konrtponpnas padora mo reme
«MarHuTHoe 1ore.
3HeKTpOMaFHI/ITHa$[ HWHIYKIHA»

2 "enens
OKTSIOpst

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

12

CB00OOHBIE MEXaHUYECKHE
konebanus. ['apMoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHUX KOIeOaHUH.
IIpeBpaiienue sHepruu

2 "Henens
OKTS0pst

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KojiebaHui Tpy3a Ha
HUTH OT AJTUHBI HUTH U MAcChl TPy3a»

3 "Henens
OKTAODS

14

Konebarenbupiit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIC KOJICOaHUS B
U7eabHOM KOJIeOaTeTbHOM KOHTYpE.
AHAJIOTHS MEXKTy MEXaHHUSCKUMHA U
AIIEKTPOMATrHUTHBIMU KOJIEOaHUSIMU

3 Henmenst
OKTAODS

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

15

®opmyna Tomcona. 3akoH

4 genensa
OKTAODS

bu6mmoreka [IOK



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

COXpaHEHHUSI SHEPTHH B UJI€ATbHOM
K0J1e0aTEJIbHOM KOHTYpE

https://m.edsoo.ru/ffOch9c4

IIpencraBieHue o 3aTyxXarOUIMX
KosieOaHusx. BeHyXIeHHBIE

4 wenens

bu6mmoreka [IOK

16 MexaHuuyeckue kosnebanus. Pesonanc.
By K ICHHBIE 21CKTPOMATHHTHBIE oKTAGps https://m.edsoo.ru/ffOcbb86
KoseOaHus
[TepemennbIit Tok. CUHYCOUJATBHBIN
MIEPEMEHHBIN TOK. MOITHOCTh
17 negeMeHHoro TOKa AII\I/IIHJII/ITy,HHOG u L nenexs bubmorexa [JOK
JIEHCTBYIOLIEE 3Ha‘;eHI/Ie CUJIbI TOKA U oo https://m.edsoo.ru/ff0cbd34
HANPSDKEHUS
Tpancdopmarop. [IpoussocTso,
1 nepens
18 nepeada 1 NoTpedneHue .
AIEKTPUUYECKON SHEPTUU
YCTpONCTBO U MPAKTHYECKOE
19 IIPUMEHEHHUE IEKTPUIECKOTO 2 Henens bubnnorexa [HOK
3BOHKA, FeHepaTopa NePEeMEHHOTO 1At https://m.edsoo.ru/ff0cc324
TOKa, JINHUH 3JIEKTpoIepeay
OKOJIOTUYECKUE PUCKU TTPU
IPOM3BOJICTBE IEKTPOIHEPTUH.
2 "Henens
20 Kynbrypa ncnons3oBanus HoRGpA
AIIEKTPOIHEPTHUU B TOBCETHEBHOMN
KU3HU
MexaHu4ecKkre BOJHBI, YCIOBHS
pacripoctpanenus. Ilepuon.
21 CKOpOCTh PacpoOCTPAHEHHs U [IMHA 3 nenens bubmorexa HOK
BoHBL TTONEpEUHbIC 1 MPOJOTbHbIE HoAbps https://m.edsoo.ru/ffOcca54
BOJTHBI
B . KOPOCTH 3B a. OMKOCTH 3 Henens HNOJINOTCKA
29 3ByK. Ckop yka. ['p bu6 OK
3ByKa. Bricota ToHa. TemOp 3ByKa 1036ps https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMArHUTHBIE BOJIHEI, UX i;?;f 8 bubmmnoreka [IOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

cBoiicTBa U ckopocTsk. [lkana
AJIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0

HpI/IHHI/IHBI PaauoCBA3U U

4 wepens

24 TeneBuACHUs. Pa3BuTue cpeacTs HoRGpA
cBs3u. Pagmonoxanus
o5 KoHntponbnas padora «Konebanus u 1 Henens bubmuorexa [JOK
BOJTHBD» slexadpa https://m.edsoo.ru/ffOcc6f8
[IpsAmosnHENHOE PaCIPOCTPAHEHUE
2% CBETa B OJIHOPOJIHOM cpejie. 1 Hemens bu6mmoreka [IOK
Toueunsblii KcTOYHHK cBeTa. JIydu Aleabpa https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBeTa. 3aKOHbI
27 oT pan(eHm ceera. [loctpoenue 2 nexcr bubmorexa [IOK
p . P Aexabpa https://m.edsoo.ru/ff0cd4e0
M300paXeHH B MJIOCKOM 3epKaje
[Ipenomnenue ceera. [TomHoe
o8 BHYTPEHHEE OTPAKECHHUE. 2 nepens bubnuorexa [JOK
[IpenenpHBINA Yroi MOIHOTO niexabps https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
29 JlabopaTtopHas pabota «M3mepeHue 3 Heens bubnuoteka [JOK
1IOKa3aTeJsl PeJIOMIICHUs CTEKJIa Alexabps https://m.edsoo.ru/ff0cd67a
JIunzsel. [Moctpoenue nzodpaxeHuii B
30 mnze. ©o Mpna TOHKOM J'II;IHSI)I 3 nexer bubmmorexa [TOK
 POPMY ’ AleKaOpa https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
JlaGoparopHas paboTa
o 4 »enens
31 «Mccnenosanue CBOHCTB Hexabps
M300paXeHH B TMH3AX)
Hucnepcus cera. CroxXHbIN COCTaB
30 oemoro cBera. L[Bet. JJaboparopras 4 nepiens
pabota «Habmroienue aucrepcuu nexabps
CBETa»
33 UnTepdepenmus ceera. Audpaxuus 3 Henens bubnnorexka [JOK

ceta. JlndpakironHas pemerka

SHBaps

https://m.edsoo.ru/ff0ced22



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

34 [ToriepeyHOCTh CBETOBBIX BOJIH. 3 et bubnmoreka [JOK
[Monstpuzanus cBera AHBAPA https://m.edsoo.ru/ffOcf02e
Onrtuueckne MpuOOphl M YCTPOKWCTBA

35 ¥ YCJIOBHS UX 0€30I1aCHOTO iﬂizﬁm
PUMCHCHUS
I'paHuIBl TPUMEHUMOCTH

36 KJIACCHYECKON MEXaHUKH. 4 nenens bubnmoreka [JOK
[TocTynatsl crienuaibHONU TEOPUU AHBAPA https://m.edsoo.ru/ff0cf862
OTHOCUTEIBHOCTH
OTHOCUTEIBHOCTD

37 OJIHOBPEMEHHOCTH. 3aMe ICHHE S Heen Eubmorexa IIOK

) AHBAPS https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKPAIIICHUE JITTHHBI
DHEPrus U UMITYIbC PEIATUBUCTCKOMN
38 ‘laCTFI)/II_IBI CBHSLyMaC(I?H C DHepruei u S meme bubmiorexa [JOK
' AHBAPS https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHSI TOKOSI
KouTponsHas pabora «Omruka.
39 OCHOI;LI CHGHI/II)aHbHOﬁ Teopuu 1 nenen Erbmorexa [JOK
(bepans https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIBLHOCTH

40 ®oroubl. Popmyina [Tnanka. DHeprust 1 nenens bubmoreka [IOK
U UMITYJIbC (pOTOHA (bespans https://m.edsoo.ru/ffOcfel6
OTKpPBITHE U UCCIAETOBAHHE

41 (bOTga(b(beKTa OHBII[TI)I AT 2 eze bubmorexa LHOK

: T tespans https://m.edsoo.ru/ffOcffc4
CroeToBa
3akonsl poroddpdexra. YpaBHeHHE
42 3I>'IHHITe§Ha nnq;)l(b@moaq)gema 2 eze bubmorexa LHOK
‘ (bepans https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdpgexra
aBienne cesera. OnbITel I1. H.

43 JII[e6e)1eBa XuMHU4YecKoe eHCTBIE 8 nepens bubmiorexa LOK
N : bepans https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucTsa u

44 IPaKTHYECKOE IIPUMEHEHHE: @3-1)::1?:;;

dbororneMeHT, POTONATUNK,



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

coJIHEYHas OaTapesi, CBETOUO]T

Perenne 3agau 1mo reMe «DJIeMEHTHI

4 uenens

bubmuoreka [JOK

45 KBAHTOBOM OITHKH bespas https://m.edsoo.ru/ff0d0302
o | o T, O e | Bibmorea 0K
PPHOpAa 1O b espa https://m.edsoo.ru/ff0d091a
yactull. [Inanerapnast Mmogens atoma
1 negens bubnuorexa [JOK

47 Hoctynarst bopa Mapra https://m.edsoo.ru/ff0dOafa
W3mydenue u moriomeHue GoTOHOB

48 IIpU [ePEeX0/ie aTOMa C OJJTHOTO 1 nexens bubnnoreka [JOK
YPOBHSI SHEPIHHU Ha Apyroit. Bubl Mapra https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BonnoBbie cBOMCTBA yacTurll. BoJHBI

49 ne bpoina. KopnyckynsipHo- 2 nepens bubnuorexa [JOK
BOJIHOBOI1 tyanu3m. CIIOHTaHHOE U Mapta https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTYYCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiTel Pezepdopaa mo 2 nestens bubnunorexa [JOK
OTIPEICIICHUIO COCTaBa Mapra https://m.edsoo.ru/ff0d0fd2
pPaIMOaKTUBHOTO M3ITYYCHHUS
CsoiicTBa anbda-, 6era-, ramma-

51 u3iydeHus. Bnusaue 3 neztens
pPaarOaKTUBHOCTH Ha JKUBEIE MapTa
OpPTaHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

50 N3otonsl. Anbga-pacna. 3 Hezens bubmuorexa [IOK
DJIEKTPOHHBIN U MO3UTPOHHBIHN OeTa- Mapra https://m.edsoo.ru/ff0d1162
pacman. 'amma-u3nydyenne
DHeprus CBSI3U HYKIOHOB B SJpe.

53 S nepublie peakuuu. A nepHbii 1 Heniens bubnuotexa [JOK

peaktop. [Ipobnembl, IepCeKTUBHI,
SKOJIOTUYECKHE ACTICKTHI SIICPHOM

anpens

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

SHEPreTUKHU

54

DieMeHTapHble YacTullbl. OTKphITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PErUCTpPaLK SJIEMEHTAPHBIX YaCTHII.
Kpyrnslii cton «@yHaaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
buznyecKoil KapTUHBI MUPa

1 nenmens
anperns

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

55

Bun 3sé3nnoro neba. Co3se3nus,
SIpKHE 3BE3/bI, TUIAHETHI, UX BUAMMOE
nemkenne. ConHeyHas CHCTEMA

2 "Henens
arperst

56

Conuue. ConHeunast akTUBHOCTb.
HcTounuk sHeprun CosHIA U 3BE3]

2 "Henens
anperst

57

3BE3IBI, NX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
MOCJIEN0BAaTENbHOCTH. BHyTpeHHEE
cTpoenue 3B€311. COBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUHU U
sBosmonnn CoJtHIA U 3BE3]

3 Hemenst
arpelst

58

Muneunsiii I[Iyrs — Hama ['anaktuka.
[Tonoxxenue u npuxenue ConHua B
INanakTtuke. ['anaktuku. YEpHble
JIBIPBI B SIPAX FAIAKTUK

3 Henenst
arpens

59

Bcenennas. PazOeranue rajakThk.
Teopus bosbioro B3peiBa.
PenukroBoe uznydenue.
MeraranakTuka

4 »enens
arpernst

60

Hepermennsie npo6iaembl
ACTPOHOMHHU

4 »enensa
anpens

61

KonTtponbhas pabota «271€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI

5 Henenst
anpens

62

O6o6maromuii ypok. Pois ¢pusuku u
ACTPOHOMHUH B YKOHOMHYECKOMH,

5 nenens
anpens



https://m.edsoo.ru/ff0d0e38

TEXHOJIOTHYSCKOM, COLMAIbHOM B
ATUYECKOH chepax NesTeTbHOCTH
YyeJIoBeKa

63

O6o6marmuii ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

2 "enens mMas

64

O6o06maromuii ypok. Posb
¢uznyeckoil Teopun B
(opMHpOBaHUU MPEACTABICHUHN O
(du3nyeCcKoil KapTHHE MUpa

2 Hezems Mast

65

Ob6o06maromuit ypok. Mecto
(U3UYECKON KapTUHBI MUpa B 001IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX PEJCTABICHUN O IPUPOJIC

3 "Henend mas

66

PesepBHbIil ypok. MarautHoe mnoJe.
DJIeKTpOMarHuTHasE WHIYKITUS

3 "Henend mas

67

Peseprubriit ypok. Ontuka. OCHOBBI
CIIEUaTIbHON TEOpUHn
OTHOCHUTEIILHOCTH

4 wenens Mast

68

Pesepnsrit ypok. KBantoBas duszuka.
DJIEMEHTHI aCTPOHOMUU U
acTpOPU3UKU

4 wenens Mast

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

» ®duswnka, 10 kiracc/ Mskumes I'.5., byxosueB b.b., Corckuit H.H. nmox penakuueii
[TapdentbeBoit H.A., Akimoneproe obmiectBo «M3aatenberBo «IIpocBemieruey
» ®usmka, 11 knacc/ Mskumes ['.JI1., Byxosnes b.b., Yapyrun B.M. non penakiueit
[TapdentbeBoit H.A., Akimoneproe obmiectBo «M3aatenberBo «IIpocBenieruey

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. ®uzuka. 10 kimacc. YueOHUK A1 00111€00pa30oBaT. OpraHU3aliid ¢ MIPHIL.HA AJIEKTPOH.
HocuTene: 6a30BbIi U podmitbHbI ypoBHu/ I'.S1. Msxkumes, b.b. bByxosues, Corckuit H.H./
M.: IIpocsemienue, 2020.

2. Kynepmureitn 10.C. @usnka. AuddepernurpoBaHHble KOHTPOJIbHBIE PA0OTHL. 7 -
11xmacc.CII6.: U3a. Jlom «Centsaopey», 2015.

3. ®usuka. 3agaunuk. 10-11 xi.: [Tocobue mist obmeodpazoBar. yupexaeHuit / PeivkeBny A.
I1. - M.: dpoda, 2019.

4. TemaTHYeCKHE CAMOCTOSITEIIBHBIC M KOHTPOJIbHBIC pa0boThI o ¢usuke.10 kiacc. / O.U.
I'pomiieBa.- M.: Dk3amen, 2017.

5. ®usuka. 10 knacc: TEXHOJIOTMYECKHE KapThl YpoKoB 10 yueOHuKy I'.51. Msikumesa, b.b.
BbyxoBuesa, H.H. Corckoro/ aBt.-coct. H.JI. [lenareiiuenko.- Bonrorpan: Yuurens. 2019.

6. I'.B. Mapkuna ®usuka 10 xnacc. [loypounslie miansl no yueouuky I'.f1. Mskuiuesa, b.b.
byxosuesa. B.: Yuurens, 2020.

7. COOpHUK TE€CTOBBIX 3aJaHUI /11 TEMAaTUYECKOT0 U UTOroBoro KoHTpostst. duszuka 10 knacc.
M.: «MuaTemnext-Lentp», 2019

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1. bubnuoteka [{OK https://m.edsoo.ru

2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru
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IInanupyemblie pe3yIbTaThl OCBOCHUSI Y4eOHOT0 NpeAMeTa U CHCTeMa HX OLleHKH

Cucrema OLIGHKM JOCTM)KEHMSI IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS OCHOBHOM
0o0pa30oBaTeNbHOW IMpOrpaMMbl OCHOBHOIO OOIIEr0 M CpeAaHero obmero o0Opa3oBaHus
IpeJIoiaracT KOMIUIEKCHBIM MTOAX0/1 K OLIEHKE PE3yIbTaTOB 00pa30BaHus, IO3BOJISIOIIMI BECTH
OLIEHKY JOCTH)KEHUS 00YYarOIMMHUCS BceX TPEX IPYII pe3yabTaToOB 00pa30BaHUs: TMYHOCTHBIX,
METaNpPEIMETHBIX U IIPEIMETHBIX.

Cucrema OLEHKM NpeAyCMaTpHUBACT YPOBHEBBIM IIOAXOJ K COJIEP)KAHUIO OLEHKH U
MHCTPYMEHTAPUIO JUIsl OLIEHKH JOCTH)KEHUS IIJIAaHUPYEMBIX PE3Yy/IbTaTOB, & TAKXKE K IPECTaBIIC-
HUIO U MHTEPIPETALUU PE3yIbTaTOB U3MEPCHUMN.

OpHuM U3 TpPOSBICHUM YpOBHEBOIO IOAXO0JA SBISIETCS OLIEHKAa WHIUBUIYAIbHBIX
00pa30BaTeNbHBIX JOCTHKEHUH HAa OCHOBE «METOZA CIOXKEHHS», NPU KOTOPOM (PUKCHUPYETCs
JOCTIDKEHUE YPOBHS, HEOOXOIMMOTO ISl YCHEUIHOTO MPOAOIDKEHHS OOpa3oBaHUS U PEATbHO
JIOCTUTAaeMOro OOJIbIIMHCTBOM O0YYarOIUXCsl, U €r0 IPEBbILIEHHE, YTO II03BOJISIET BHICTPAUBATh
UH/IMBUAYAJIbHBIC TPACKTOPUH ABIKEHHSI C YIETOM 30HBI OIMKAMINETo pa3BUTHS, (OPMHUPOBATH
HOJIOKHUTEIbHYIO YUEOHYIO U COLMAIbHYIO MOTUBALHIO.

Cucrema OLIGHKM JOCTH)KEHMSI IUIAHUPYEMBIX pE3yJbTaTOB OCBOEHUS OCHOBHON
0o0pa3oBaTebHOW MPOrpaMMbl OCHOBHOT'O OOLIEro oOpa3oBaHUs MPEINOJaraeT KOMILICKCHBIN
MOJXOJ K OLEHKE pe3ylbTaToB OOpa3oBaHMs, IO3BOJISIIOIIMM BECTH OLEHKY JOCTUKEHUS
00yyaroImuMucs BceX TPEX IPYII pe3ysbTaTOB 00pa30BaHUsA: JIMYHOCTHBIX, METAIIPEIMETHBIX U
IPEIMETHBIX.

Cucrema OLEHKM NpeAyCMaTpUBAE€T YPOBHEBBIM IIOAXOJ K COJIEP)KAHUIO OLEHKH U
MHCTPYMEHTAPUIO JUIsl OLIEHKH JOCTH)KEHUS IJIAaHUPYEMBIX Pe3y/IbTaTOB, & TAKXKE K MPECTaBIIe-
HUIO U MHTEPIPETALUU PE3y/IbTaTOB U3MEPEHUM.

OpHuM U3 TpPOSBICHUI YpOBHEBOTO IOAXOJAA SBJSETCS OLIEHKA WHIUBUIYaIbHBIX
00pa30BaTeNbHBIX JOCTHXKEHUH HAa OCHOBE «METOZA CIOXKEHUS», NMPU KOTOPOM (PUKCHUPYETCs
JOCTHKEHHE YPOBHSI, HEOOXOJMMOTO JJIsi YCIELIIHOIO MPOAOJKEHUS 00pa3oBaHUs U PEabHO
JIOCTUTAeMOro OOJIBIIMHCTBOM O0YYarOIIUXCs, U €r0 MPEBBIIIEHUE, YTO MO3BOJISET BHICTPAUBATh
VHAUBHUyaJIbHbIE TPAEKTOPUU JIBUKEHUS C YUETOM 30HBI OJIMKAMIIEro pa3BUTHS, POPMUPOBATH
HOJIOKHUTETbHYIO YUEOHYIO U COLMAIbHYIO MOTUBAIHIO.

OueHka npeaMeTHBIX pe3yJIbTATOB

OmneHka NpenIMeTHBIX pe3yJbTaTOB MpEACTaBIseT cOo0OM OLEHKY NOCTH)KEHHUs oOydaro-

HIMMCSI IJITAHUPYEMBIX PE3YJIbTaTOB M0 yUeOHOMY MpPEIMETY:

— CIOCOOHOCTh K PEUICHHI0 Y4eOHO-TIO3HABAaTEeNbHBIX M Y4eOHO-TIPAaKTUYECKHUX 33734,
OCHOBAHHBIX Ha M3y4aeMOM y4yeOHOM MaTepualle, C UCIOJIb30BAHUEM CIIOCOOOB JCHCTBUA,
PEJEBAHTHBIX COJIEP)KAHUIO YUEOHBIX IPEIMETOB.

— TIpeanoyiaraeT BblAETICHHE O0a30BOr0 YpPOBHS JIOCTMKEHUH Kak TOYKM OTCUéTa mpH
IOCTPOCHUM BCEH CHUCTEMbl OIEHKHM W OpraHu3allMi WHAMBHUIYyalbHON paboThl C
00yJaroIuMHUCH.
ba3oBelil ypoBEHB TOCTHKEHUNH — YPOBEHb, KOTOPBIM JEMOHCTPUPYET OCBOCHHE YUEOHBIX

JEUCTBUI C OMOPHOM CHCTEMOW 3HAHMM B paMKax Juarna3oHa (Kpyra) BBIICJICHHBIX 3ajad.

Ognagenne 6a30BbIM YPOBHEM SIBJISIETCS IOCTATOYHBIM JIJIS POJODKEHUS 00YUEHUS Ha CIEIyI0-

niei cryneHu oOpa3oBaHMs, HO HE MO MPOQMIbHOMY HallpaBieHHI0. JlocTukeHuio 0a30BOTo

YPOBHS COOTBETCTBYET OTMETKA «yIOBJIETBOPUTEILHOY (UM OTMETKA «3», OTMETKA «3aYTCHO»).
[IpeBpinieHre 6a30BOr0 YpOBHS CBUIETENILCTBYET 00 YCBOGHMM OMOPHOW CHUCTEMbI 3HAHUUN

Ha YpPOBHE OCO3HAHHOT'O MPOM3BOJILHOTO OBJIA/ICHUSI YUEOHBIMH JEHCTBUSAMU, a TAKXKE O KPYyro-

30pe, mupoTe (WM U30UpaTeIbHOCTH) UHTEpecoB. L{enecooOpa3Ho BBIICTUTH CIEAYIOIINE ABa

YPOBHSI, IPEBbIIIAIOIINE OA30BbIiA:

MOBBIIECHHBIA YPOBEHb TOCTHXKEHUS IUIAHUPYEMBIX PE3YyJIbTAaTOB, OLEHKA «XOpOoIIo» (O0T-

MeTKa «4»);



BBICOKUW YPOBEHb JIOCTHKEHUS IUIAHUPYEMBIX PE3YJIbTATOB, OLIEHKA «OTIUYHO» (OTMETKa
«5»).

[ToBbIlLIEHHBIT ¥ BBICOKMH YPOBHU JOCTHKEHHUSI OTJIHMYAKOTCA [0 IOJHOTE OCBOCHHS
IJIAaHUPYEMBIX PE3yJIbTaTOB, YPOBHIO OBIIAJCHUS YYCOHBIMH JCUCTBUSAMHU M CHOPMHUPOBAHHO-
CTbIO UHTEPECOB K JIAHHOM NpeAMETHON 001acTH.

Jy1st onMcaHus IOATOTOBKU O0YYarOIIMXCsI, YPOBEHb JOCTHIKEHUN KOTOPBIX HUXKE 0a30BOTO,
11e1eco000pa3HO BBIACIUTE TAKXKE JIBA YPOBHS:

MMOHWKECHHBIM YPOBEHD JIOCTHKEHUH, OLICHKA «HEYIOBJICTBOPUTEIHLHO» (OTMETKA «2»);

HU3KUN YPOBEHb JIOCTHKEHUH, OLIEHKA «I1JI0X0» (OTMETKa «1»).

Henoctmwxkenne 6a30Boro ypoBHs (MIOHMYKEHHBIH M HU3KUA YPOBHH JTOCTHIKCHHUHN) PUKCUPYETCS
B 3aBHCHMOCTH OT 00BhEMA U YPOBHS OCBOEHHOTO Y HEOCBOSHHOTO COICPIKAHMSI IPEAMETA.

Kputepun u HOpPMBI OICHKH 3HAaHHWH, YMEHMH M HaBBIKOB OOYdYaIOUIMXCS IO y4eOHOMY
IIPEIMETY.

1. Ouenka nucomeHHbIX KOHMPOALHBIX PAOOM 00YHAIOUWUXCA HO NPEOMEMY
Oyenka 5 cmasumcs 3a pabomy, 8bINOIHEHHYI0 NOTHOCMbIO De3 OWUOOK U HedOUemoas.

Oyenxa 4 cmasumcs 3a pabomy, 6bINOJHEHHYIO NOJHOCMbIO, HO NPU HAIUYUU He Oojlee 0OHOU
OMwUOKU U 00HO20 Hedoyema, He Dosee mpex Hedouemos

Oyenxa 3 cmasumcsa 3a pabomy, evinonineHHyr0 Ha 1/2 eceil pabomsi NpaguivbHO UIU HPU
odonyweHuu He boaee 00HOU 2py0oll owubKuY, He Oonee mpex He2pyObIX OuUbOK, 00HOU He2pyOoll
OWUOKU U mpex Hedo4emos8, NPU HATUYUU Yemblpex-namu HedOYemos.

Oyenxa 2 cmasumcs 3a pabomy, 8 KOMOPOU YUCIO OWUOOK U HeOOUemo8 NPesblCUlO HOPMY OJis
OoyeHKU 3 unu npasuibHoO 8bINOIHEHO MeHee 1/2 pabombi.

Oyenxa 1 cmasumcsi 3a pabomy, HEGbINOJHEHHYI0 COB8CEeM UNU BbINOJHEHHYIO C 2pyObimu
OUUOKAMU 6 3A0aHUSAX.

2. Ouenka yCmHbIX OMEEN 08 00YUAIOUUXCA NO RPEOMemy:



Oyenxa 5 cmaeumcsi 6 mom cayuae, eciu YYaAwulicsi NOKA3bleaem 6epHoe NOHUMAHUE
@u3uueckol CyuHOCmU paccmampusaemvlx A6NeHUll U 3aKOHOMEPHOCmell, 3aKOH08 U Mmeopul,
oaem mouHoe onpeoeneHue U UCMOIKOBAHUE OCHOBHLIX NOHAMUL U 3AKOHO8, Meopull, a maxoice
npasuibHoe onpeoesenue Qu3u4ecKux SelUdUH, UX eOUHUYy U cnocobo8 usMepeHus, NPaeuibHO
BLINOJHAEM YepmediCcu, cXembl U 2pagpuky, Cmpoum omeem MNo COOCMEEHHOMY NIAHY,
CONnposodcOaem pacckas HOBbIMU HpUMEpAMU, YMeem NPUMEHAMb 3HAHUSL 6 HOBOU CUumyayuu
npu 8bINOJIHEHUU NPAKMUYECKUX 3A0AHUL; MOJCEM YCMAHABIUBAMb C8513b MeNCOY U3Y4aeMblM U
pawnee Opy2ux npeomemos.

Oyenxka 4 cmasumca 6 mom ciayuyae, eciu OmMEem Y4eHUuKa Y0061emeopsem OCHOBHbIM
mpebosanusmM K omeemy Ha OYeHKY 5, HO 0e3 UCNOIb308aHUs COOCMBEHHO20 NIAHA, HOBbIX
npumepos, 6e3 NpumMeHeHUs 3HAHUll 8 HOBOU cumyayuu, 6e3 UCNOIb308AHUS C8A3€eU C paHee
UBYYEHHBIM MAMePUaiom, YCB0CHHbIM NpU U3YYEHUU OpYyeux NpeoMemos;, eciu V4auwjuics
donycmun O0OHYy OWUOKY uiu He Oolee 08YX HeOOUemos U MOdiCem UCHPABUMb UX
CamMoOCmMosAMeNbHO UNU C HeOONbULOU NOMOWBIO YYUMEIL.

Oyenka 3 cmasumcsi 6 mom ciyude, eciu YYAWUUCs NPAGUILHO NOHUMAEm QUULECKYIO
CYWHOCMb  PACCMAMPUBAEMBIX SGIEHUU U 3AKOHOMEPHOCMElU, HO 8 omeeme UMelomcs
omoenvHbie Npodevbl 8 YCBOCHUU 80NPOCO8 KYpCa (DU3UKU, He Npensimcmeyem OdlbHeuuemy
VCBOEHUIO NPOSPAMMHO20 MAMEpPUad, ymeem NpUMeHsmb NOJYYeHHble 3HAHUA NpU peuleHuu
NPOCMBIX 3a0a4 ¢ UCHONb308AHUEM 2OMOBLIX (YOPMYI, HO 3amMPYOHAEMCs NPU peuleHuy 3a0at,
mpeoyrowux npeoopas’0earuss HEKOMopwvix opmya; 0onycmui He 6oiee 0OHOU epyOoll U 0OHOU
He2pyboll owubKu, He boiee 08yX-mpex He2pyOblX Hedo4emos.

Oyenka 2 cmasumcsi 6 mom ciyuae, eciu Y4auwjuiicsi He 061a0ell OCHOBHbIMU 3HAHUSAMU 6
coomeemcmauu ¢ mpebosaHusMu U OONyCmul OoabULe OWUOOK U Hed0Uemos, Yem HeodX0OUMO
07151 OyeHKu 3.

OI/;GHKCI 1 cmasumcsa 6 mom cuydae, eciu Y4eHUK He Mooicent omeemumsb HU HaA O0UH U3
nocmaeeHHblX 60NPOCOs.

3. Oyenka nabopamopuvix pavom:

Oyenka 5 cmaeumcs 6 mom ciyyae, eciu YYaAwjuiics 6bINOIHUL padOomy 6 NOIHOM obveme ¢
coOno0enHuem HeoOX00UMOU NOCIe008AMENbHOCU NPOBEOCHUsT ONbIMOE U  U3MEPeHUl;
CamMoCcmosmenvHo U PAyUOHATbHO MOHMUpPYem HeoOXxooumoe 000pyoosanue; 6ce ONnblmbvl
APOBOOUM 8 YCIOBUAX U PENCUMAX, 0DeCnequsalouux nouyyeHue npasuibHulX pe3yIbmamos u
86160008, coOIO0aem mpebosanus Npasul OE30NACHO20 mMpyod, 6 omueme NPABUILHO U
AKKYPAMHO GbINONIHAEM 6Ce 3anucu, mabauysl, PUCYHKU, UYepmedcl, 2papuKu, GblYUCIeHUs
AKKYpAmMHO 8bINONIHAEM 6Ce 3anuci, mabauysl, PUCYHKU, depmedcu, epa@uKu, BblYUCTeHUs,
NPABUTLHO BbINOTIHACT AHAIU3 NOCPEUHOCEL.

Oyenka 4 cmaeumcsi 6 mom ciyuae, eciu Y4awuiicst 6bINOJIHUL pabomy 8 COOMEemcmeuu ¢
mpebo8aHUuAMU K OyeHKe 5, HO 0onycmul 08a-mpu Hedouema, He Ooee 0OHOU He2pyOOoU OUUOKU
U 00H020 Hedoyema.

Oyenka 3 cmasumcs 8 mom ciyuae, eciu y4awuiics 8bINOIAHUL pabomy He NOIHOCMbIO, HO 00beM
BbINOJHEHHOU 4acmu MaKos, 4mo No360Ji1em NoAV4Ums NPAasuibHble pe3yibmambvl U 6bl800bl,
eciu 8 Xx00e npogedeHUst Onbima U usmepeHutl Ovbliu 0ONyueHvl OUUOKU.

OueHKa 2 cmasumcst 8 mom crydae, eciu y'-taWUZZC}l 6blNOJIHUJI pa60my He NOIHOCMbIO U 00beM
BbINOJIHEHHOU pa60mbl He Nno360Jsem cOelambp npaesujibHsvle 6‘b16006l, B8blYUCNIeHUA, Habnro0enus
l’lpOGOdququ HeENnpaesubHO.



OquKa 1 cmasumcs 6 mom crydae, eciu yuau;uﬁc;z coecem He 6blnoJjIHUJl pa60my. Bo scex

CYUASX OYEHKA CHUNCAEMCS, eClu YYauwulics He coOn00al mpebosanull npasui 6e30nacHoco
mpyoa.

4. CucremMa OlleHUBAaHHUS TECTOBBIX 3aaHUM

OtmeTka «2» — ot 0 10 50 %

Otmerka «3» — ot 51 % mo 70 %

OtMmeTka «4» — ot 71 % 1o 85 %

OtmMmerka «5» — ot 86 % 1o 100 %
5.1 T

OuneHka MeTanpeAMeTHbIX pPe3yJIbTATOB

— CIIOCOOHOCTH Y TOTOBHOCTH K OCBOCHUIO CHCTEMATHYCCKUX 3HaHHfI, HUX CaMOCTOATCIBbHOMY
MOIIOJIHCHHUIO, ICPCHOCY U MHTCIpalliu;

— CIIOCOOHOCTh K COTPYIHUYECTBY U KOMMYHHMKALIUY;

— CIIOCOOHOCTh K PELIEHHIO JUYHOCTHO M COLMAIBbHO 3HAYMMBIX IPOOJIEM U BOILIOLICHUIO
HalJICHHBIX PEIICHUN B IIPAKTUKY;

— CHOCOOHOCTB U TOTOBHOCTH K Hcnonb3oBaHuio MKT B nensx oOyueHus u pa3BuTus;

— CIIOCOOHOCTH K CAMOOPTaHU3AIMH, CAMOPETYISIIIUH U pediaekcuu.
3amyTa UTOroBOro MpoeKTa.



