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HHOACHUTEJBbHAA 3AIIUCKA

[TporpamMa 1o ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil TporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTeNbHBIX OpraHm3anusx Poccuiickoii ~ dexpepanuu,
peaTn3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMEI.

Copnepxanue nporpaMMbl 1Mo (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOU KapTUHBI Mupa oOydaronuxcs 10—-11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOIO noaxoaa. IIporpaMma 1o ¢pu3nke cOOTBETCTBYET
tpeboBanusM ®I'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpPEIMETHBIM
pesyabTataM OOY4YeHHs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb peau3allid MEXKIPEIMETHBIX
cBsizell (M3UMKU C €CTEeCTBEHHO-HAy4YHbIMHM Y4eOHBIMHM IpeaMeTaMu. B Hell omnpenensiorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yabTaThl OCBOCHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

e [UIAaHUpPYEMbIE PE3yJbTAaThl OCBOCHUS Kypca (GU3UKU Ha 0a30BOM ypOBHE, B TOM UYHUCIIE

IPEMETHBIE PE3yJIbTaThl M0 T0/1aM 00YUYEHHUS;

e cojaepxaHue yuyeOHoro npeamera « PU3ukay 1o rogam o0yyeHHsL.

®u3rka Kak Hayka o HauOoJsee O0IIKX 3aKOHaX MPUPObI, BEICTyIIasl B KAUECTBE Y4EOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYILECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KalOIIEeM MHDE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMA Ui E€CTECTBEHHO-HAYYHBIX YYEeOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMBbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnonb30BaHWE W aKTUBHOE
OpUMeHeHHe (U3MYECKHX 3HAHUM OmlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, IOJY4YEHHsI HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzydeHue pU3MKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
OPUMEHSATh HayYHBIH METOJI TTO3HAHUS MPH BHITOJIHEHUN UMHU Y4eOHBIX HCCIIEIOBAHUM.

B ocHoBy kypca pusuku 11t ypoBHSI CpeIHETo 0011ero o0pa3oBaHUs MOJIO0XKEH Pl UIICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCeX pa3ziesioB (pU3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HeW MaTepuall Kypca (PU3UKU 0ObeAMHEH BOKPYT
¢uznueckux Teopuil. Benymmum B Kypce sBIsSeTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BEUIECTBE U MOJIE.

Hoesn eymanumapuzayuu. E€ peanuszanus mpeanosaraeT UCMoIb30BaHHE T'YMaHUTAPHOTO
noTeHIManza GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UKH C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusmku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNH N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoesn sxonocuzayuu peasu3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs po0IeM palliOHaIBHOTO PUPOIOTIONb30BAHUS U
HKOJIOTMYECKOIl 0€30MacHOCTH.



Crep>XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeaHEero oodiiero odpazoBaHUs
SBIISIOTCS (U3MUecKue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe IMOCTPOCHHS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
IPEJICTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHil, JIs ONHUCAaHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (PM3UKU peau3yeTcs MPexIe BCEro 3a CuéT
OpraHHu3aIyi IKCIEPUMEHTAIbHON JesTeIbHOCTH o0yuaronuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB
7a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme 1o (usnke oObEAMHEHBI B OONIUH CIHCOK
YUEHHUYECKUX MPAKTUYECKUX paboT. BrlaeneHue B ykazaHHOM IEpeyHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA YYacTHHKaMH 00pa30oBaTEeIbHOTO
nporiecca UCXOIs U3 0COOEHHOCTEH TUIAaHUPOBAHMUS U OCHAlLeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOIUMUCS YMEHHSIMH MPOBOAUTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MUECKUX BEIMYMH W TIOCTAaHOBKY OIBITOB IO IIPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
bonbiioe BHUMaHME yENseTCsl PELIEHUI0 pacu€THBIX UM KaueCTBEHHbIX 3az1ad. [Ipu saTom
JUTSL PacYETHBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHSITh W3YyYEHHbIE 3aKOHBl M 3aKOHOMEPHOCTU KaK W3 OJIHOTO pasjeia
Kypca, TaKk U UHTErpupys 3HAHUS U3 Pa3HBIX pa3aesoB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTCKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarolie >Xu3Hu, TpeOyromue BbIOOpa (QHU3UUECKOW MOJENU A CUTyallMd IPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBuum ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaIbHO-TEXHHYECKOMY
oOecnieueHHI0 ydyeOHOro Imnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
o0miero o0pa3oBaHUs OJKEH M3y4yaThCsl B YCIOBHSIX MpeIMETHOro kabuHera (U3UKU WU B
YCIIOBUSIX UHTEIPUPOBAHHOTO KaOMHETa IPEIMETOB €CTECTBEHHO-HAYyYyHOro LuKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0IMMOE J1ab0paTOpHOE 000PYIOBAHUE [Tl BHIIOJIHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YUYEHHYECKHX MPAKTUYECKUX paboT U JIEMOHCTPAllMOHHOE
o0opyaoBaHue.
JeMoHCTpaliioHHOE 000py/IOBaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeunBaeT IMOCTAHOBKY MEPEUMCIIEHHBIX B MpOrpamMMme Io
¢u3MKe KIIOYEBBIX JEMOHCTpAlUil AJis HUCCIIEOBaHMSI HM3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
HMIUPHYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.
JlaboparopHoe 000OpyAOBaHME ISl YUEHWYECKUX MPAKTUYECKUX PabOT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecreyrBaeTcss B pacyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnueckue KOMIUIEKTBI J1IaOOpPaTOPHOrOo OOOPYJIOBaHHUS JOJDKHBI OBITH
IOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUJI€ IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4Y€HUs GUMKU B 00I1IeM 00pa30BaHUU SBIISIFOTCSA:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYdYalOUIMXCS K HAayyHOMY HW3YyYEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe TMO3HaHud U (opMHupoBaHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPY KAIOLUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YEeHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHue yMEeHUN OOBSICHATH SIBJICHUSI C UCIIOJIb30BaHUEM (DHU3HUECKUX 3HAHUH U
HaYYHBIX JOKa3aTeNIbCTB;



¢dbopmMHpoBaHUE TPEACTABICHUN O PO (PU3MKH Ui Pa3BUTHSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JocTikeHnne 3TUX Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIONMX 3ahad B Ipolecce
U3y4eHUs Kypca (pU3MKU Ha YPOBHE CpeIHEro o01iero oopa3oBaHus:

nproOpeTeHNe CUCTEMBbI 3HaHUI 00 OOIMMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKITIOYAst MEXaHUKY, MOJICKYJISIPHYIO (PH3UKY, STEKTPOIUHAMUIKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dopMHpOBaHHE YMEHUH MPHUMEHSATh TEOPETUYECKUE 3HAaHUS Uil OOBSICHEHUS
GuU3MYECKUX SBJICHWA B TPUPOJE U IS TNPUHATHS TPAKTHUYSCKUX PEIICHUH B
TIOBCEIHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pPa3IMYHbIX 3aJa4 C SBHO 3aJaHHON (hU3MYECKON
MOJICNIBbIO, 33Jad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (u3nuecKon
MOJIEINY, aIEKBATHON YCIIOBHUSM 3a/1a4H;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUSI HAa OKPYKAIOIILYIO CPEILY;

OBJIQJICHUE METOJAMH CaMOCTOSITEIILHOTO TUIAHUPOBAHUS M TIPOBEACHUS (DU3MUYCCKHIX
OKCIICPUMEHTOB, AaHAM3a W  HWHTEpIpeTanud  WHOOpPMANWU,  ONPEACICHUS
JIOCTOBEPHOCTH IMOJIyYEHHOTO PEe3yJIbTaTa;

CO3JIaHUE YCIIOBHU JIJISl Pa3BUTHSI YMEHUH MPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKON
JESTCIILHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEeHb) Ha YPOBHE CpeIHEro oOmiero odpazoBaHUs
orBoautcs 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHTENb JelaeT BBHIOOp MpoBelAeHHs 1a00paTOpHBIX padboT u

OTIBITOB C YYETOM WHIUBUIyIBHBIX OCOOEHHOCTEH 00yUYarOImmnXcs.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mO3HaHUsA OKpy»Karomero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunble rumnores3sl. Ou3nveckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.
Ponp m Mecto ¢u3uku B (OPMHPOBAHWM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
MPAKTUYECKOM IESITETLHOCTH JIIOICH.
Jlemoncmpayuu
Amnasiorossle U HU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABuxkeHue. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAsi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl kKoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['padku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NIEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiiHoe naBmxeHue. J[IBUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM MO MOJAYJIF0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHHAs CKOpocThb. llepuon wu
yactoTa oopanienus. L{eHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpPOMCTBA H MPAKTUYECKOE MPUMEHEHHE: CHOUIOMETP, JABUKECHHE
CHApAJIOB, LIEMIHBIE U PEMEHHBIC NIEPEIAYN.

Jlemoncmpayuu

Mopenp cuctemMsl OTCUETA, UITIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

ITazenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHHst CBOOOHOTO MaICHUS.

HanpaBnenue ckopocT mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOUIEHUS ~ MEXAYy  NyTAMH,  [POWIECHHBIMM  TEIOM  3a
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUH C
Ha4yaJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne nBUKEHUS MIApPUKaA B BA3KOW KUIKOCTH.

W3ydenue nBUKEHHS TeIa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaimn otHocutenbHOCTH ['anmuites. [lepsoiit 3akoH HeroTona. HepLmanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepno3unmu cuwil. Bropoit 3akoH Herorona s
MaTepuanbHOU ToUukU. Tpernii 3akoH HprOTOHA JUIsl MaTepraabHbIX TOYEK.



3aKkoH BceMupHOro TsaroreHus. Cuna tsoxectd. IlepBast kocMuyecKkas CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbKEHHUs U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna cOnpoTUBICHUS
IIPY JBHKCHHUHM TeNa B )KUAKOCTU WM rase.

[ToctynaTenbHOE U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT cuibl OTHOCUTENBHO Ocu BpameHus. Ilmedo cunbl. YcnoBus paBHOBecus
TBEPAOTO TEIA.

TexHHyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOJUIMIIHUKY, IBUKCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIIUX TEII.

Bropoi1 3akon HeroTona.

H3zmepenue cui.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT JiepopMaruu.

HeBecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanve 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B IPYKMHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclIoBUN pPaBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAICHMUS.

Tema 3. 3akonbvl cOXpaHeHUs 6 MexXaHUKe

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepHaIbHBIX TOUEK. MIMITyJIbC CHITBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHeprus maTepuanbHONM TOYKU. Teopema 00 W3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenunanbHas 3Heprus. [loreHnnanbHas 3HeprUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[TorennuanbHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUUYECKOM SHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

W3ydyeHue aOCOMIOTHO HEYINPYroro yjaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CUJIbl C M3MEHEHHWEM MEXaHMYECKOM SHEpruu Teja Ha
[IPUMEPE PACTIKEHUS PE3UHOBOIO JKI'yTa.



Paznen 3. MoJiekyJsipHasi pu3uKa 4 TEePMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKONH TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
BpoynoBckoe nBmxkenue. uddysus. Xapaktep IABWKCHHS W B3aUMOJCUCTBUS YaCTHIL
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkyn. KoiaumdecTBo BemiecTsa.
[TocrosinHast ABorajipo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETHYECKON TEOpUHU
UAeaTbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOH »HEepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a3oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IMPOLECCOB: N30TepMa,
n30X0pa, n3odapa.

TexHuyeckue yCTpoHCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BeliecTBa, Qororpaduu  MOJIEKyI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO IBHIKEHUSI.

Mogaens onbita [lTepha.

OIBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mopenb, HIUTIOCTpHUPYIOLIAsk IPUPOY 1aBJICHUS ra3a Ha CTEHKHU COCyJa.

OnbIThI, HJUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UACABHOTO ra3a, U30MPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

OmnpeneneHnue Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IaBJIICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccnenoBaHue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT'0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHaMuueckas cucTeMa. BHYTpeHHsS dHEPrusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ m3MeHeHus. KonmndyecTBo TemnoTsl U pabota. BHyTpeHHssS SHEprusi 0IHOATOMHOTO
UJeanbHOro raza. Buael Teronepenaun: TeMIONPOBOAHOCTh, KOHBEKIUS, U3TydeHHE. Y AebHas
TEMI0EMKOCTH BelecTBa. KoaudyecTBo TEIIOTHI MPH TEIUIONEepeaaye.

[TonsiTue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
MEPBOr0 3aKOHA TEPMOAMHAMHUKHY K H30mpoiieccaM. [ 'padudeckast UHTepIpeTaius paboThl rasa.

Btopoii 3akon TepmoauHamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TennoBeie MamuHbL. [I[puHIUTIBL [EeHCTBUS TEeTIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Ter1oBbIX MamunHax. KoagdunueHnt nonesnoro aeictBus terioBod MamuHbl. [ukin KapHo u
ero K03 GUIUEHT MOJIE3HOTO ASHCTBHSI. DKOIOTHYECKHE MPOOIEMbl TETNIOIHEPTETUKH.

TexHudeckue yCTpOMCTBA M TPAKTUUECKOE NPHUMEHEHHUE: JBUTATENIb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEW HSHEPruu Tejla MPU COBEPUICHUH DPAOOTHI: BBUIET MPOOKH U3
OYTBUIKM TIOJ JIEMCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue »¢upa B JATYHHOU TPyOKe IMyTEM
TpeHus (BUICOAEMOHCTpALs).

W3meHeHne BHYyTpeHHEHN sHepruu (TeMrepaTyphl) Tella Ipu Teruionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYITHBIM OTHUBOM).

Mopenu nmapoBoil TypOHMHBI, ABUTATEINSI BHYTPEHHETO CTOPAHUsI, PEAKTUBHOTO JBUTATEIIA.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeII0EMKOCTH.

Tema 3. Acpezammnsie cocmosanusn eeugecmea. Dazosvie nepexoovl

[TapooOpa3oBanne wu KoHneHcamws. Mcrmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEJIbHAs BIaXKHOCTh BO31yXa. HachbleHHbIi nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTH TEMIIEPATYpPhl KUTICHUS OT AaBJICHHUS.

TBépnoe Teno. Kpucrannmueckue u amopubie Tena. AHU30TPOIUS CBOMCTB KPUCTAJLIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuanbl. [lnaBineHue u Kpucraumzanus. Y aelbHas
TeruioTa riasneHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoWcTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KAJIOPUMETP, TEXHOJOTUU TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBILLIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHHUHU.

CniocoObl U3MepeHus BIKHOCTH.

HaGmonenue narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEIIIECTBA.

JleMoHCTpanusi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepeHne OTHOCUTEIHHON BIaKHOCTH BO3/1yXa.

Pa3znen 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. JIBa Buaa >IeKTpUUYECKHX 3apsoB.
[TpoBOAHMKY, TUANEKTPUKU U TOJYTPOBOJIHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/ia.

B3aumopneiicteue 3apsnoB. 3akoH Kynona. TouedHslii  2JIEKTpUYECKHM  3apsi.
Onektpuueckoe mnose. HanpskéHHocTh 3nexkTpuueckoro mnois. IlpuHuun cyneprno3uuuu
IEKTPUYECKUX MOJIEN. JIMHNN HaNPSKEHHOCTH AIIEKTPUYECKOTO MOJIS.

Pabora cun oanexkTpocratudyeckoro modisa. [loreHuman. Pa3HOCTP  MOTEHIMAIOB.
[TpOBOAHMKY M TUAIIEKTPUKH B HJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpruecKas MIpOHULAEMOCTb.

OnektpoéMkocTb. KonpeHcatop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. JHEPrus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIbHBIN
anmapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3aumoaencTBue HadIEKTPU30BAHHBIX TEIN.

DIIEKTPUUECKOE TT0JIE 3aPsHKEHHBIX TEI.

ITpoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTAaTUUYECKAs 3alUTa.

JINdIIEKTPUKN B JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAU  IUIACTHH,
paccTosTHUA MEXy HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTPUYECKUN TOK. YCJIOBHSI CYLIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MIcTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 1715 yyacTka LETH.

DIIeKTpUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBIICHUE BELLECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE IIPOBOIHUKOB.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoyisi—JIeHa. MOIHOCTD 3IEKTPUYECKOTO TOKa.

DNEeKTPOABUKYIIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIeKTprIecKoi nenu. KopoTkoe 3aMbIkaHue.

DneKTpOHHask IPOBOAMMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJLIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DneKTpuueckuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAUMOCTh MOJYIPOBOIHUKOB.
CaoiicTBa p—Nn-nepexona. IlonynpoBoHUKOBbIE TPHUOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
JUCCOIHAIUS. DIEKTPOJIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
IIna3zma.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peoctaT, MCTOYHHMKHM TOKA, 3JIEKTpPOHArpeBaTelbHbIE IMPUOOPBI, BIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIA U0, TEPMUCTOPHI U (OTOPEIUCTOPHI,
MOJIyIPOBOIHUKOBBIH IMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUJIOLIAIU
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMemaHHOe COEIUHEHUE POBOIHUKOB.

IIpsiMoe m3MepeHue 3IEKTpOABMXKYILIEH Ccribl. KOpoTKOe 3aMbIKaHHE TalbBAHMYECKOTO
DJIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoit pa3psg 1 NpOBOAUMOCTb BO3AyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne ANEKTpOABIKYIIEH CHJIBI HCTOYHMKA TOKAa M €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

Nzyuyenune kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyliecTBIsieTCsS € Y4ETOM
COJIepKATENbHbIX MEXKIPEIMETHBIX CBsI3eH C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBS3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO TTO3HAHMS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, Qu3myeckas BeEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHHe CHCTEMbl ypaBHEHUW, JMHeWHas (QyHKkuusa, napadona,
runepOoa, ux rpaguKu U CBOICTBA, TPUTOHOMETpUYECKHEe (PYHKIMU: CUHYC, KOCUHYC, TAHT€HC,
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KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKLIHWH Ha OCHU
KOOpJIMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KUBOU mpupoae, nuddysus, ocMoc, Tem1oo0MeH
JKUBBIX OPraHU3MOB (BHJIbI TEIUIONEpPEAaun, TEIJIOBOE PABHOBECHE), FJICKTPUUYECKUE SIBJICHUS B
JKUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX Ted, XKUAKOCTEH U Ta30B, JSJIEKTPUUYECKUE
CBOMCTBA METAJUJIOB, SJIEKTPOJIMTUYECKAs UCCOLIUALIMS, TaJlbBAHUKA.

l'eocpaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMKEHUI C UCTIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TMOJIIUITHUKY, HCIOJIb30BAHME 3aKOHA COXpPAaHEHUS HMITyJIbca B TEXHHKE (pakera,
BOJIOMET W Jpyrue), JBUTATENb BHYTPEHHErO CropaHws, IMapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJyUYeHHUsI COBPEMEHHBIX MaTEpPHAaliOB, B TOM YHCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
JNEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, SJICKTpPOHArpeBaTeNIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TAJIbBAHUKA.

11 KJIIACC

Pazjen 4. DiekTpoanHaMuKka

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUS

[TocrosiHHbIE MarHuThl. B3auMOAENHCTBUE NOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJe€.
BekTop maruutHOM MHAyKUMU. [I[puHIMN Cyneprno3uliuy MarHUTHBIX MOJIed. JIMHUKM MarHUTHOU
uHayKiuuy. KapTtuHna muHui MarHUTHOM MHYKIIUHU OISl TOCTOSTHHBIX MAarHUTOB.

MaruuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JMHUA MHAYKIIMM MarHUTHOTO IO
JUTMHHOTO TIPSIMOTO IPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO NMPOBOJHHMKA, KATYIIKH C TOKOM.
OneiT Opcrena. BaumoaencTBue NpoOBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna JlopeHua, e€ MoAyJlbp W HampaBieHHe. J[BUKEHUE 3apsHKEHHOM 4YacTUIbI B
OJIHOPOJTHOM MarHuTHOM moJje. Pa6ora cumsl JlopeHiia.

SIBneHue HNEeKTPOMArHUTHOM MHAYKIMH. [lOTOK BekTOpa MAarHUTHOM WHIYKLHH.
DIEeKTPOABMKYIIAS CUJIa MHIYKIIMU. 3aKOH 2JIEKTpOMarHuTHoM unaykuun dapazes.

BuxpeBoe siekTpuueckoe Moje. DNEKTPOJABMXKYIIas Cuila WHAYKIUU B TMPOBOJIHUKE,
JIBIDKYIIEMCS TIOCTYTIaTEILHO B OJTHOPOTHOM MarHUTHOM TIOJI€.

IIpaBumno Jlenna.

NHayKTUBHOCTD. SIBICHUE CAMOUHIYKIIMH. DJIEKTPOIBIIKYIIIAs CHJIa CAMOUHTYKITHH.

DHeprusi MarHuTHOTO MOJIsl KATYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBAa M NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTENIN FJIEMEHTAPHBIX YAaCTHUII, UHTYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuta Ammepa.

[ericrBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITHH.
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IIpaBuiio Jlenua.

3aBUCUMOCTD JJICKTPOABUKYIIECH CHIIbI MHAYKIIMM OT CKOPOCTH U3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydyeHne MarHuTHOrO NOJIsl KATYLIKH C TOKOM.

HccenenoBanue 1elCTBUS NOCTOSHHOTO MArHUTa HA PAMKY C TOKOM.

Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON UHIYKIIMH.

Paznen 5. KoJsieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaAZHUMHblE KOJ1OAHUS

Konebarenbnass cucrema. CBoOogHble MexaHMUYecKue KojeOaHus. ['apMoHMYeckue
koneOanus. Ilepuon, uacrora, ammautyna u  (aza konebGanuil. I[lpyXMHHBI MasSTHUK.
MaremaTuueckuil MasTHUK. YpaBHEHHE IapMOHMUYECKUX Kojebanui. IIpeBpaienue sHepruu
[IPU TAPMOHUYECKHUX KOIeOaHUIX.

Konebarenbubiii  kKOHTYp. CBOOOJHBIC 3JCKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KOJe0aTeIbHOM KOHType. AHAJOTUS MEXKIY MEXaHWYeCKUMH U DIEeKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HICATbHOM KOJeOaTeITbHOM
KOHTYDE.

[IpencraBienue o 3aTyxarmux KojeOaHUIX. BbIHYXIEHHbIE MEXaHHMUYECKHE KOJeOaHusI.
Pe3onanc. BeiHyX/1eHHBIE JIEKTPOMArHUTHBIE KOJIEOaAHUSI.

[TepemenHbIil ToK. CUHYCOMIAIbHBIM NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYHOE U JEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSIKECHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOIICHUE SIEKTPUUECKOW HIHEPTHUU.
OKOJIOTMYECKHE PHUCKH TPU MPOU3BOACTBE 3JEKTpo3Hepruu. KynpTypa wucnosb30BaHUs
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HU.

TexHnuyeckue yCTpONCTBA M IPAKTHUECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TeHepaTop NEPEMEHHOTI0 TOKa, IMHUHU JJIEKTpoIiepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeIbHOM CUCTEMBI (IPYKUHHBIA UM MaTeMaTHUeCKUN
MasITHHK).

HabGmronenue 3aryxaromux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOIEOaHUI.

Hab6monenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs.

OcmumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu mocniejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKUM WHIYKTUBHOCTHU U
KOHJIEHCATOPA.

Mopenb TMHAN IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTHY NEPHOa MAJIBIX KoJie0aHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne TMepeMEeHHOIO0 TOKa B IENM U3 [OCIEJOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE 60IHbL
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Mexanuueckue BOJIHBI, yclIoBUsA pacnpocTpanenus. [lepuon. CkopocTs pacpocTpaHeHus
W januHa BoNHBL [lomepeunble W mponaosbHBIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TemMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HUs AJIEKTPOMATrHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B anekrpomaruuTHON BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)Xe€HHe, IpeJioMIIeHue, Moispu3anus, Audpakuus, uHtepdepenius. CKOpocTh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 3eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuIeHUs. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH cpeibl.

TexHu4eckue ycTpolcTBa U IPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTPa3BYKOBAsl JIMArHOCTHUKA B TEXHUKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habmroienue oTpaskeHus M MpeioMIICHHS] MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 Tuppakind MEXaHUYECKIX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3ByKa W BBICOTBI TOHA C aMIUTUTYJAOM M YacTOTOMH
KoJie0aHui.

WccnenoBanme  CBOMCTB — DJIGKTPOMArHMUTHBIX — BOJIH:  OTPa)XX€HHUE, IMPEJIOMIICHUE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacipocTpaHEeHUE CBETa B OAHOPOJHON Cpee.
JIyd cBeta. ToYeUHBII UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenue cBeta. 3aKOHBI TMpENOMIICHHS CBeTa. AOCONIOTHBIA  TOKa3aTesb
npenomienus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBId yroja TMOJHOTO BHYTPEHHETO
OTpPa’KEHUS.

Hucnepcus ceeta. CiioxkHbIl cocTaB 6enoro cera. L{ser.

Cobupatomue W paccewBaronie JHH3BL. ToHKas nuH3a. DOKyCHOE paccTOsSHUE U
ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX U PACCEUBAIOIINX
nuH3ax. @opMyiia TOHKOM JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Hutepdepenmus cBera. KorepeHTHble UCTOYHUKU. Y CIOBUS
HaOJIIOJICHUSI MAKCUMYMOB U MHHUMYMOB B UHTEpPGEPEHIIMOHHOM KapTHUHE OT JABYX CHH(pA3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATHUYECKOTO CBeTa Ha TU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuyeckue yCTpOWCTBa W TMPAKTUYECKOE MPUMEHEHHE: OYKH, Iyma, (oToarmapar,
MPOCKIIMOHHBIA ~ amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, JIUQPPAKIIHOHHAS
pemeéTKa, moJIIPOUI.

Jlemoncmpayuu
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[IpssMonuHEtHOE pPAacHpOCTpPAHEHUE, OTPAXKEHHWE M IpenoMiieHHue cBera. Onruueckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojienb CBETOBOAA.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopenn MUKPOCKOIIA, TEIECKONa.

Habmonenue natepdepeHnm crera.

Hab6nronenue nudpakuuu cBera.

HabGnronenue qucnepcuu certa.

[TomyyeHue cnekTpa ¢ HOMOLIBIO PU3MBIL.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.

Habmroienue nonsipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne noka3aresns IpeioMICHUs CTEKIIA.

HccnenoBanue cBONCTB U300pakKeHU B JIMH3aX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEILHOCTH
['panuubl MPUMEHUMOCTH KJIACCHYECKOM MEXaHUKH. [locTymarel cnenuanmbHOW TEOpHH
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSl CKOPOCTHM CB€Ta B BaKyyMe, [PUHLUII
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAILCHUE JIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBl. DHEPIHs OKOSI.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®otonbl. ®opmyna [Inanka cBs3u 3Hepruu (HPOTOHA C €ro YaCTOTOH. DHEPrHsl U UMITYJIbC
dboToHa.

OtkpeiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHbBI
dotoaddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuia» Gororddexra.

JlaBnenue cera. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBHUE CBETA.

TexHuueckue ycTpoHCTBa M TpaKTHUECKOe NpUMEHeHHue: (oTorneMeHT, (OTONATUHK,
coJIHEeUHas OaTtapesi, CBETOIUOI.

Llemoncmpayuu

®oTo3peKT Ha yCTAaHOBKE C LIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

CBeToanoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnbiTel Pezepdopna nmo paccesnuto o -uactuul. IlmanerapHas
Mmozenb atoMa. [locrynarsr bopa. U3nydenue u nornomieHue (GOTOHOB IpU MEPEXOE aTroma ¢
OJIHOTO ypOBHS D2HEpPruM Ha JApyroil. Buasl cnekTpoB. CHekTp YpOBHEW 3HEpPIHMHM aroma
BOJIOpOJA.

Bonnosble cBolicTBa yactuu. Bonnsl ne bpoiinsa. KopnyckynsspHO-BOIHOBOM Tyalu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYeHUE.

TexHnyeckue yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: CIEKTPAIbHBIA aHaIu3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
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Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HabumroneHne nuHeHyaThIX ClIEKTPOB U3ITyYEHMUSL.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HabGnronenue TMHEHYaToro crekrpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOIIUE  CJIOXHOCTb  CTPOCHHsS  sjpa. OtkpeiTHE
panuoaktuBHOCTU. OTBITH Pesepdopna mo onpeneneHnio coctaBa paJloakTUBHOTO H3ITyUeHHS.
CgoiicTBa anb(da-, 6era-, ramMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBbIE OPraHU3MBI.

OtkpeiTue npoToHa W HeiltpoHa. HykinoHnHas monens siapa IeiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uucio siapa. M30Torsbl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaza. ['amma-uzinydeHue. 3aKoH
paZvoaKTUBHOIO pacnaja.

DHeprusi CBSA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

SAnepuele peakuuu. [lenenne u cuHTE3 A1€D.

SAnepupiii peakrop. TepmosiaepHblii cuHTe3. [IpoGneMbl M NIEpCHEKTHUBBI  SAAEPHOM
JHEPreTUKU. DKOJIOIMYECKUE aCIEKThI IAEPHON SJHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE [TO3UTPOHA.

Metonbl HaOMIOCHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

@dyHIaMeHTalIbHbIE B3aUMOJEHCTBUSA. EMUHCTBO (pu3nueckoi KapTUHBI MUpA.

Texnudeckue ycTpoiicTBa M NpaKTHUECKOE NMPHMEHEHHE: I03UMeTp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHasi boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM oTorpadpusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oranbl  pa3BUTHS  aCTPOHOMHH. [IpUKIagHOE ¥ MHPOBO33PEHYECKOEC 3HAYCHUE
ACTPOHOMHH.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, spKue 3BE3/bl, IUIAHETHI, UX BUJIUMOE JIBUKEHHUE.

ConneyHas cucrema.

Connue. Conneunass axktuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBbIE XapaKTEpUCTUKHU. JluarpaMMa «CHEKTpalbHBIA KJIacC — CBETHUMOCTBbY». 3BE3MbI
[JIaBHOM TIOCJEN0BAaTEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
nocnea0BaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MpPEACTABIECHUS O
IIPOUCXOXKACHNN U 3Botonnu CoslHIA U 3BE311. DTambl KU3HU 3BE3 L.

Mneunsrii [TyTs — Hamma ["anaktuka. [lonoxxenne u npmwxenne Connna B ['amaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B siIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanume ramaktux. Teopus
Bonsioro B3peiBa. PennkroBoe n3imyueHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npodiaeMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus
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Habmtoienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUISL OTIPEICIICHUS MTOJIOKEHHUS HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u sipKue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, mianer, Maeuynoro Ilytu.

O6o0maroiee NOBTOpPeHUE

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pOojdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM HAay4HOW KapTHHE MHpPA, pPOJb (HU3MUECKOW Teopurn B (HOPMHUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B O0LIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABIECHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H

N3yuenmne kxypca ¢usuku 06a3oBoro ypoBHs B 11 Kkilacce OCymIeCTBISiCTCS C YYETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBfA3€M € KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

MeosicnpeOomemuuvle nowsimusi, CBA3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO MO3HAHUS:
SBJICHWE, HAY4HbIH (akt, rumores3a, (u3ndeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJICHHE,
SKCHEPUMEHT, MOJECIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUM, TPUTOHOMETpUYECKUE (YHKIUHU: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPhl U HUX
NPOCKIMH HAa OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB, MPOW3BOIHBIC 3JEMEHTAPHBIX (DYHKIIHIA,
MpU3HAKU TIO0I00US TPEYTOIbHUKOB, OMPE/IeNIeHUE TUIOIIAIU TIOCKUX (puryp u oobéma Te.

buonocus: snekTpuyeckue SBIECHUS B KUBOM MpHUpOAE, KoJieOaTeNbHbIE JBHKEHUS B
J)KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B KUBOM MPUPOJE, NEWCTBUE pPAJUALMM HA >KUBbBIC
OpraHU3MBlI.

Xumusi: CTpoeHHWE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX Ted,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pya, (OTOChEMKA 3eMHON
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: TMHUM DJIEKTPOIIEpEnad, TE€HEPATOP MEPEMEHHOIO TOKA, 2JIEKTPOJBUTATED,
WHAYKIMOHHAs Te4yb, pajaap, paJuoNpuUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) MIOJDKHO  OOECHEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUs ydeOHOro mpeamera «DHU3UKa» JOJDKHBI OTPaXKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULIKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHMEHTAalMi, IO3UTHBHBIX BHYTPEHHHX
yOeXKIeHU, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOILIECTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IPOLECCE pealu3allMd OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOydYalOmIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULHUOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX TI'Pa)KJTaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aliuy;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKUMAMU M Ha3HAUECHUEM;

TOTOBHOCTh K TYMaHUTapPHOH M BOJIOHTEPCKOH JIEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSM POCCHUHCKHUX
y4€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESTEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

HCTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYAsl 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYILEro
¢buznueckoil HayKe;

5) TpyaoBoro BocnuTaHusi:

UHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyayiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAacTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIBTYyphl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

IJIJAHUPOBAHUE W OCYLIECTBJIEHHUE JEWCTBHI B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1esiell yCTOMYMBOTO pa3BUTHS YEIOBEUECTBA,
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pacIIMpeHHe OIbITa JICATEIBHOCTH OSKOJIOTMYSCKOM HAmpaBJICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMN TI0 (pru3mKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS (PU3HUECKON HAYKH;

OCO3HAaHHE IIEHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTH B MPOIECCe M3YUYCHHS (PU3UKU
OCYIIECTBIIATh IPOSKTHYIO M HCCIICIOBATEIBCKYIO JICATEIBHOCTh MHIUBHIyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3soBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyallM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeEeNATh UEIU ACSITeIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SIBIICHUSX;

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LEJSM,
OIICHUBATh PUCKHU MOCIIECACTBUI JESITEIILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaJbHOrO, BUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUH KU3HEHHBIX PoOIeM.

ba3oBble uccienoBareibCKue AeiCTBUA:

BJIQ/IeTh HAYYHOW TEPMMHOJIOTHEW, KIIOYEBBIMU MOHSTUAMHU W MeToAamu (pu3mdeckoin
HayKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENbHOCTH B 00JacTu
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUS 3a]1a4
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHHSI,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYSHHIO HOBOT'O 3HAaHMs, €r0 HMHTEpIIPETaIluH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MPH
CO3JIJaHUU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHBIE CBSI3M W aKTYallM3UpPOBATH 3a7ady, BbIABUTATh
TUTIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHTHI IS JIOKa3aTelIhCTBA CBOUX YTBEPIKICHHM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJIe PEHICHUS 3aJauyd pe3yiabTaThl, KPUTHUYECKH
OIICHUBATH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 33Jaud B 0OpPa30BATEIBHOM JCSATEIHHOCTH, B
TOM YHUCIIE TIPH U3YyUYEHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CHUTYAIIUsM, OLICHUBATh IPUOOPETEHHBIM OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KUZHEAEATEIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIC TOAXOAbI U PEIICHHUS;

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

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJyYeHUs] WHPOpMauu (GU3HYECKOTO COACPIKAHUS U3 MCTOUHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYUIECTBJIATh IIOMCK, AaHAJW3, CUCTEMATHU3aLUI0 U
WHTEPIPETAHIO HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MIPEACTABICHHS;
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OLICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 33Ja4 C COOJII0JIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pa3IUYHBIX (opMmarax ¢ y4EToMm
Ha3HayeHWs UWHGOpPMalMU ¢ UEJNEeBOM ayIAUTOpPHH, BbIOMpas ONTHUMalbHYIO (opmy
IPEJICTaBICHNS U BU3YyaIU3aL1H.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECCTBIISAITH OOIICHHE HA YpOKaX (DU3MKHU M BO BHE-YPOUHOU JIESATCIILHOCTH,

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIAraThb CBOK TOYKY 3PEHUSA C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATh U UCIIOJIb30BATh MIPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYATbHOU PabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IMPUHUMATh LEJIM COBMECTHOH JESITENbHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATh
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, pPACIpElEsATh POJIU C YUETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa W KaXJIOT0 YYaCTHHKA KOMaH/bl B OOLIUI pe3ysibTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE NPOEKTHI, OLICHUBATh MU C IMO3UIMU HOBH3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBISATh MO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYALUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PeryisiTuBHBIEe YHHBepcaabHble yueOHbIe AeiicTBUSA
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKHA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYIIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIFHO COCTABIIATH IIJIAH PEIICHUs PAacu€THBIX M Ka4eCTBEHHBIX 3ajad, TUIaH
BBITIOJIHEHUS] TMPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacupsATh paMKi y4eOHOTO TTpeIMeTa Ha OCHOBE JIMYHBIX TPEANOYTEHHI;
JienaTh OCO3HAaHHBIN BBIOOpP, apryMEHTHPOBaTh €ro, Oparth Ha ce0s OTBETCTBEHHOCTh 3a
pereHwue;
OILICHUBATh MMPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B o0mactu (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHATbHbII MHTEJJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B ACSITEIHHOCTH, OIIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB IEIISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
¥ MBICITUTEIIFHBIX MTPOIECCOB, X PE3YIHTATOB H OCHOBAHHIA;
UCTIONIE30BATh PUEMBI peIeKCHH JIJIS OLIEHKH CUTYallud, BBIOOpA BEPHOTO PEILICHHUS;
YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIDKCHHIO,



19

NPUHUMATh MOTHBBI M aPI'YMEHTBI IPYTUX TPU aHATU3E PE3Y/IbTaTOB IESITEIbHOCTH,

MNPpUHHUMATDH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M aPT'YMEHTBI IPYTUX MPU aHATU3E PE3yIbTaTOB IESITEIbHOCTH,

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B niporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaMMBbI 10 (pU3HKe ISt
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHus y OO0yYaIONUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJICKT, MPEIoIaralonmi copMiUpOBaHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHAIBHOU cepbl, ObITh YBEPEHHBIM B cele;

caMoperyJIMpOBaHMUs, BKJTFOYAFOIIIETO CaMOKOHTPOJIb, yMEHHUE PUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHUE, CIOCOOHOCTh aJaNTHPOBAThCA K IMOLUOHAILHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITBIM HOBOMY,

BHYTPEHHEH MOTHBAllMK, BKJIOYAIOIICH CTpEMJIEHHE K JOCTHIKCHHIO IEIU H YCIEXy,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHHUC I[efICTBOBaTB HUCXOOs1 U3 CBOUX BO3MO)KHOCT€I71;

9MIIATHH, BKIIIOYAIOIIEH CIHOCOOHOCTh MOHUMATh SMOILMOHAIBHOE COCTOSHHE IPYTHX,
YUUTBIBATH €0 Ipru OCYHICCTBJICHUN O6HI€HI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHUIO,

COIIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBHICTPAUBATh OTHOIICHHUS C JAPYTHMH
JFOAbMU, 3200THTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NPEJMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTD Yy OOYHAOLINXCS YMEHUH:

JIEMOHCTPHPOBATh HA MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHON KapTHHbBI MHUpA, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOIMH, B MPAKTUYECKON
JNeITEeIILHOCTH JIFOICH;

YUUTBIBaTh TPAHMIBI TNPUMEHEHUS HU3YyUEHHBIX (U3MUECKUX Mojenel: MaTephalibHas
TOYKa, MHEpUUaIbHAs CHCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TENO, HACalIbHBIA ra3, MOAEIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUYHBINA DJIEKTPUUECKHUM 3apsA] IPU PELICHUU
¢buznyeckux 3a1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUs BEUIeCTBa M DJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE NaJieHue Tel,
JIBIDKEHUE TI0 OKPYXXHOCTH, WHEpIHMs, B3aumojencTBue Tein, nuddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIBIX Tesl, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1eHNN), TEIJIOBOE paBHOBECHE, MCIIapEHNE, KOHIEHCAIUs, JIaBJICHHE, KpUCTAILIIN3aIus,
KUIIEHHE, BIAXXHOCTh BO3[yXa, MOBBIIIEHUE NABJIECHUS ra3a MpPU €ro HarpeBaHWU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JEeKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUYECKHE BEITUYMHBI: KOOpAMHATA,
IyTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHUjla, UMITYJIbC Tela, KHHETHYECKas
SHEprusi, NMOTEHIHUalbHAs DSHEPIus, MeXaHudeckas paboTa, MeXaHM4YecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MUYECKUH CMBICH MCIIOJIB3YEMbIX BEJIMYMH, HX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyT'MMU BEJIMYMHAMU;

ONKCHIBaTh HM3YyYEHHbIE TEIJIOBbIE CBOMCTBA TEN U TEIUIOBBIE SIBJICHUSA, HCIOJB3YS
¢u3nyeckue BEIWYMHBL: JIaBJICHUE Ta3za, TeMIleparypa, CpenHss KHUHETHYecKas SHEeprus
XaOTUYECKOTO JIBWYKEHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
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TEIUIOThI, BHYTPEHHSISI dHEprusi, padora rasza, kod(hUIHUEHT MOJEe3HOro JIEeHCTBUS TEIJIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O0003HAYeHWS M EAUHHIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3UUYECKYIO
BCJIMYHMHY C JPYTUMU BEITUYMHAM,

ONKCHIBATh M3yUYEHHBIE SJICKTPUUECKHUE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIportecchl), UCTONB3Ysl (PU3NYECKUE BEITUYMHBL AJIEKTPUUYECKHH 3apsijl, SJIEKTPUUYECKOE IOJIe,
HANpPsDKEHHOCTh  TIOJISl, MOTEHILMAal, pPa3sHOCTh IOTEHIMAIOB; IMPU ONUCAHUHM IPABHIBHO
TPAKTOBATh (PUIUYCCKUI CMBICT HCIOJNIB3yEMbIX BEIUYMH, MX OOO3HAYCHUS W CIUHUIIBL;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIHMUMHY C JPYTMMU BETUYUHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3Yys (pU3MUECKHE 3aKOHBI U
MPUHIUIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKkOH coxpaHeHUs
MEXaHUYECKON dHEPTUH, 3aKOH COXPAHECHHS UMITYJIbCA, MPUHITUI CYNEPIIO3ULIMN CHII, TIPUHITUTT
paBHOIPaBUsl MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUUYECKYIO TEOPHIO CTPOCHUS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO BHKCHUS
MOJIEKYJI C aOCOJIOTHOM TeMmImepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsina, 3akoH KylloHa, Mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTeMaTUYEeCKOE BBIPAKEHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIUH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBJICHUH W TIPOLECCOB C
UCIIONIb30BAaHWEM TMPSAMBIX U KOCBEHHBIX H3MEpEHU#, TMpu dSToM  (HopMyIHpoBaTh
npobnemy/3agady M TUNOTE3y Y4YeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY U3
MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTDH OMBIT M (POPMYIUPOBATH BHIBO/IBI;

OCYHICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (DU3MYCCKHX BEIWYWH, TPH ITOM
BBIOUpATh ONTUMANbHBIN CHOCO0 HM3MEpEeHUsT M HCMIOJIb30BaTh HM3BECTHBIE METOIBI OICHKU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (HU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OPSIMBIX  M3MEPCHH, IPH OITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (HUKCHPOBATH pPE3YJIbTaThI
MOJTyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEIWYHH B BUJIE TaOIHUI] U TpadUKOB, JeNaTh BBHIBOJbI
0 pe3yJbTaTaM HCCIIEI0BaHUS;

coOnrofaTh mpaBuia O€30MacHOr0 Tpyda MpU MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIIEOBATEILCKOM W TMPOEKTHOW JEATENBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U 1aO0OpaTOPHOTo 000pyA0BaHNUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33JaHHON (PH3MYECKOW MOJIENBI0, WCIIONb3Ys
dbuznyeckue 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1adll BHIOMPATh (PU3UUYECKYIO
MOJICJTh, BBIICIATh (PU3NICCKUE BEIMUYMHBI W (QOPMYJIBI, HEOOXOIUMBIC IS e€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJYYSHHOTO 3HAaYeHUS (PU3NUECKON BETHUNHBI,

pemiath KadyeCTBEHHBIC 3aJa4d: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUUBYIO IICTIOUYKY
paccyXJIeHUl ¢ OTOPOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCTIOJIb30BAaTh TIPU  PEIMICHUH YYeOHBIX 3a7ad COBPEMEHHBbIE HWH()OPMAIMOHHBIC
TEXHOJOTHH ISl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIMU W TPEACTaBICHHUS Y4eOHOU W
HAYYHO-TIOMYJIIPHOH HWH(OPMAIMK, TOJYICHHOH W3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYCCKU
aHAIM3UPOBATH MOTYyYaeMyt0 HH(OpMaIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHUICKUX M 3apyOCKHBIX yUEHBIX-(DU3UKOB B Pa3BHTHE
HAYKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHWSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
obecrnieueHns 0€30MacHOCTH MPU OOpaIlleHNH C MPUOOPAMH U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHS 3JI0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTHIECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;
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paboTaTh B IpyIIIE C BHIIOJHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIaHUPOBATh paboTy
TPYNIbI, pAalMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH U IUIAHUPOBATh JICATEIIBHOCTH B
HECTAHAAPTHBIX CUTYyallUsX, aJeKBaTHO OLCHMBATH BKJAJ KaXIOrO0 U3 YYaCTHUKOB IpyIIbl B
pelIeHHe paccMaTpUBaeMOi IPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3ysbTaThl HA 6a30BOM YPOBHE JIOJIKHbI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOUINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTOo (U3MKU B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAPTUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B IIPAKTUYECKOU
NEeSITeIbHOCTH JII0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBHIBaTh TPAHHULBI TPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJENe: TOYeUHBIH
JJIEKTPUYUECKUI 3apsf], Jyd CBeTa, TOUYEYHBIM HCTOYHMK CBETa, sJIEpHas MOJENIb aroMma,
HYKJIOHHAs1 MOZIENTb aTOMHOTO sI/Ipa MPH PEeLIeHUN (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJAUMOCTH, TEIIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JCWCTBUS TOKa, B3aMMOAECWCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHIYKIUS, JCHCTBHE MAarHUTHOTO IMOJIi HA MPOBOJHUK C TOKOM MW JBWKYIIMHCS 3apsij,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHHE,
npejromiieHue, wuHTepdepeHus, Iuppakuus W TOJSApU3alUs CBETa, JUCIEPCUS CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEWHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M NCKYCCTBEHHAs PalMOAKTUBHOCTB;

OIUCBIBATh M3YYECHHBIE CBOMCTBA BeILECTBa (3JIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOJMMOCTD PA3IMUHBIX CPE) M AIICKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI),
UCTONB3ys (U3NYECKHUE BEJIUYMHBL: AJIEKTPUUYECKMM 3apsii, cuja TOKa, 3JIEKTPUYECKOoe
HaIpsDKEHUE, SJICKTPUIECKOE COTIPOTUBIICHNE, Pa3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHIYKIMS MarHUTHOro mouisd, cwia Amnepa, cuia JlopeHua, MHIYKTHBHOCTb
KaTyIIK{, SHEPTHs AJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KoyieOaHuid B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U cuja TOKa B MPOILECCe TapMOHUYECKUX 3JIEKTPOMAarHUTHBIX
Koyle0aHni, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIa JIMH3BI, MPU ONHCAHWUU MPAaBUIBHO
TPaKTOBaTh (PU3MUECKUIM CMBICT MCIOJIB3YEMbIX BEIWYMH, UX O00O3HaueHUs M EeAMHHUIBL,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETHINHAMH,

ONUCBHIBATh M3YYCHHBbIE KBAHTOBBIE SIBIEHUS W MPOLIECCHI, HCMONb3Yysd (QHU3NUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa, YHEPrHS U
uMIyibc (OTOHA, TMEpPHOJ IMOJypaclaga, SHEpPrus CBSI3M AaTOMHBIX siep, HpU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HWCIIONB3YEMbIX BEIUYMH, MX OOO3HAYCHUS |
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE TAHHYIO (PU3MUYECKYIO BEIMUYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIISITH 3HAYCHNE (PH3UUECKON BEITNYHHEI;

aHaAJTM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBIEHUS, UCHONB3Yys (pU3MUECKHe 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI TIOCIIEAOBATENIFHOTO W TAapaJIeIbHOTO  COCTUHEHUS
NPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJEKTPOMAarHUTHOM HHAYKLUH, 3aKOH
NPSMOJIMHEHHOTO PAaCIPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBETa, ypaBHeHME OMWHIITeHHa Ui (QoTodhdeKrTa, 3aKOH COXpaHEHHs] SHEPrHH, 3aKOH
COXpaHCHHS HWMITYJbCa, 3aKOH COXPAHEHHUS JJIEKTPUYECKOTO 3apsia, 3aKOH COXpaHCHHUS
MaccoBOr0 4YMCia, MOCTyjdaTrbl bopa, 3akoH paguoakTUBHOTO pacmajaa, MpU TOM pPa3IUYaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIpAKEHHE W YCIOBHS (TPAHHMIIBL,
001acTH) MIPUMEHUMOCTH;

OTIpeNeNATh HANpaBJICHHWE BEKTOpA MHIYKIIMA MAarHUTHOTO TOJS TMPOBOJHHUKA C TOKOM,
cuiiel Amnepa u cuitbl Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;
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BBIMOJHATh JKCIEPUMEHTHI 1O HUCCIIECJOBAHUIO (PU3UYECKUX SIBJICHHH W MPOLECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEPEHWil: mpu d3ToM  (POpPMYIHPOBATH
npobiieMy/3amayy W TUNOTE3y Y4YeOHOro OKCIEPUMEHTa, COoOMpaTh YCTaHOBKY W3
IPEI0KEHHOTO 000PY0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BBIBOKI;

OCYUIECTBIISITh MPSAMbIE U KOCBEHHbIE H3MEpEeHHs] (DU3MUECKUX BEJIWYUH, HPU HTOM
BBIOMPATh ONTHMAJBHBIA CIIOCOO W3MEPEHUsT M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYMH C MCIIOJIb30BAaHUEM IMPSIMBIX W3MEPEHUI:
IpU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAaThl MOJYYEHHOH 3aBUCHUMOCTHU
¢u3nueckux BeIMYMH B BUAEC TaOmMI W TpaduKoOB, [enaTh BBIBOABI IO pe3yjbTaTaM
UCCJIEJIOBAHMUS,

coOmoaTh mMpaBwia 0O€30MacHOr0 TpyJAa MHpU TMPOBEACHUM HCCIENIOBAaHMA B pPaMKax
y4eOHOr0 SKCIIEpUMEHTa, Y4eOHO-UCCIENOBATENIbCKOM M  TMPOEKTHOW JESATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemiate pacuéTHbIE 3a/a4dl C SIBHO 3a/laHHON (U3UYECKOW MOJENbI0, HCIOJIb3YS
¢u3nveckre 3aKOHBI ¥ IPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4ll BEIOUPATH (PH3HUECKYIO
MOJieJIb, BBIACHATH (PU3NYECKUE BEIMUMHBI U (QOPMYJbI, HEOOXOIWMbIe s e€ peleHus,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYEHHOTO 3HaUCHHs (PU3MYeCcKOl BEIIMYHHEI,

peliaTh KayeCTBEHHBIC 3aJaud: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUMBYIO ILIETIOYKY
paccy>XJIeHHI ¢ OMOpO Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

UCIIONb30BAaTh NPU  pPELICHHMH Y4YeOHBIX 3ajad COBpPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUM JUIS TIOMCKA, CTPYKTYPHPOBAHUWS, MHTEPIPETAMH W TIPEACTABICHHUS y4eOHOH W
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTy4aeMyI0 HHPOPMALIHUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS WX 0€30MacHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

HNPUBOANUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, B O0BSICHEHHE MPOIIECCOB OKPYKAIOMIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHHUSA MO (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecnieueHns 6€30MacHOCTH MpU 00pallleHuH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHHMS 3/I0pOBbsI U COOJIOJICHHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollel cpere;

paboTatk B TpyImIie ¢ BHITOJTHEHUEM PAa3TUYHBIX COIUAIBHBIX POJIEH, TNIaHUPOBATh PadoTy
IpYNIbl, palMOHAIBHO paclpeneNniaTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIIBHOCTH B
HECTAaHJAPTHBIX CHUTYallHsiX, afcKBaTHO OICHMBATH BKJIAJ Ka)KIOTO W3 yYYaCTHHUKOB TPYIIBI B
peleHre paccMaTpuBaeMoil MpooIIeMBl.
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Pa3
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumenoBanue
pa3esioB U TeM
MPOrpamMmbl

duszuka u METOIBI
Hay4YHOTO IMO3HAHUS

KoaudecTBo 4acoB

KoHnTpoJbHbIE
padoThbI

IIpakTnyeckue

Bcero
padoThI

e 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHMUA

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

JesiTeIbHOCTD YUNTEs
¢ y4eTom padoueii
NMPorpamMmMbl
BOCIIUTAHUS

[ToOy>xnenue
00yyJaromuxcsi cooMoaaTh
Ha ypOKE OOUICTIPUHSTHIC

HOPMBI MIOBEJICHHUS,
npaBuia  OOIIEHUS  CO
CTapIIUMHU
(megaroru4eckuMu
paboTHUKaMH) "
CBEPCTHUKAMH
(oOy4arommmucs),
HPUHIUITBL yueOHOM
JVICTIATUTHHBI u
caMOOpraHu3aIuy;

NPUBJICYCHUE BHUMAHHSI
00y4Jarmuxcs K
[ICHHOCTHOMY aCIeKTy
U3y4aeMBbIX Ha YpOKax
SIBJICHUI1, OpraHU3aIusl UX
paboTHI C MOTy4aeMoii Ha
YPOKE COIMaIbHO
3HAYUMOM nH(popMarmen
— MHUIIUUPOBAHHE €€
00CYXICHMS,



https://m.edsoo.ru/7f41bf72
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BBICKA3bIBAHUS
00y4arOIKUMHUCS CBOETO
MHEHHSI 110 €€ TOBOJY,
BBIPa0OTKH CBOETO K HEl
OTHOILICHHUS.

Hroro no pazneny

Paszgen 2. MEXAHUKA

bubmuoreka [JOK
2.1 Kunemaruia https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2 Aunamuka https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPAHECHHS B 1 bubmuotexa [JOK

MCXAaHUKE

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

[ToOy>xienue
oOy4aromuxcsi co0I0aaTh
Ha ypOKE OOUICTIPHUHSTHIC

HOPMBI HIOBE/ICHUS,
npaBuia  OOIIEHHS  CO
CTapIIUMHU
(megaroru4eckuMu
paboTHUKaMH) "
CBEPCTHUKAMH
(oOy4arommmucs),
HPUHIUITBI y4eOHOI
JVICTIATUTHHBI u
caMOOpraHu3aIuy;

MpUBJICYCHNE BHUMAHUS
00y4armuxcs K
LIEHHOCTHOMY acCHeKTy
M3y4aeMbIX Ha ypoKax
SIBIIGHUH, OpTaHu3alus X
paboThI ¢ OTy4aeMoii Ha
YPOKE COLIMATIBLHO
3HaYMMOM nH(popmanmen
— UHULIMMPOBAHUE €€
o0cyxeHus,
BBICKA3bIBAHUS



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny

Pasnea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJUNHAMUKA

18

31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnnoreka [JOK
' KMHETUYECKOU TEOPUH https://m.edsoo0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBEI TEpMOUHAMHKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHHS
3.3 BenrecTBa. Pa3oBbie 5 bubmmorexa LIOK

NEPEXOIBI

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

00yJarOIIUMUCS CBOETO
MHEHHS 110 €€ MTOBOTY,
BBIPA0OTKH CBOETO K HEl
OTHOIIICHHUSI.

[ToOy>xnenue
00yyJaromuxcsi cooMoaaTh
Ha YpOKe OOILIEHpUHATHIC
HOPMBI MIOBEJICHHUS,
mpaBwiia  OOMIEHHUS  CO
CTapILIUMU
(memarornuecKuMu
pabOTHUKaMHN) u
CBEPCTHUKAMH
(oOyyarormumucs),
IIPUHIUIIBI yueOHoM
JUCITUTLIAHBI "
caMOOpTaHu3aINH;
MPUBJICYCHIE BHUMAHUS
00yJaromuxcs K
[IEHHOCTHOMY acIIeKTy
M3yYaeMbIX Ha YpOKax
SIBIIGHUH, OpTaHU3aIIUS UX
paboThI ¢ MoayyaeMon Ha
YPOKE COIHaIbHO
3HaYUMOMN nH(popManuen
— UHUIIMHPOBAHHE €
0o0CcyXaeHUS,
BBICKa3bIBAaHUS
00yJaroNMMHUCS CBOETO



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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MHEHHSI 110 €€ TOBOJY,
BBIPaOOTKH CBOETO K HEl
OTHOILICHHUS.

Uroro no pazneny 24
Pazgen 4. DJIEKTPOANHAMMUKA
bubmmoreka [JOK [ToGyxxnenue
4.1 INeKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72 06yti/a}omnxc;1 COOJIIONATh
Ha YpOKE OOUICTIPHUHSTHIC
HOPMBI MOBE/ICHUS,
npaBuia  OOIIEHUS  CO
CTapILIUMU
(memaroruuecKuMu
paboTHUKaMH) "
CBEPCTHUKAMH
(oOy4arommmucs),
TIPUHIIMITBI yueOHOi
JVICTIATUTHHBI "
. caMOOpraHu3aIuy;
ITocTossHHBIM
4.2 aneKTpudeckuii Tok. Toku 12 1 bubmiorexa LOK HDHBICHICHIC BHIMAHIA

B pa3JIMYHBIX Cpeaax

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

00y4aromuxcs K
[IEHHOCTHOMY aCIIeKTy
U3y4aeMBbIX Ha yPOKax
SIBIICHHIA, OpTaHU3aIHs UX
paboThI ¢ OTy4aeMoii Ha
YPOKE COIHaIIbHO
3HAYMMOM nH(popmanmen
— MHAIIUUPOBAHHE €€
oOcyxKaeHus,
BBICKA3bIBAaHHS
00yJarOIUMUCS CBOETO
MHEHHUS T10 €€ ITOBOJAY,



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

22

68

BBIPAOOTKH CBOETO K HEl
OTHOUICHHUS.
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KoaudecTBo 4acoB

HaunumenoBanue
pa3aesioB U TeM
MPOrpaMMbl

Ne

n/n Bcero

Pazpea 1. JIEKTPOJIUHAMUKA

MarnuTHO€ noe.
11 DneKTpOMarHuTHast 11
WHAYKIUSA

KonTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbBIE

(undgposbie)
o0pa3oBaTejibHbIE

pecypchI

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

JesiTeIbHOCTD YUUTEJIS C
y4eToM padoyeil MporpaMmbl
BOCIIUTAHMS

[ToOy>xnenue 00y4JarImuxcs
coOnroaTh Ha ypoke
OOLIeNPUHSATHIE HOPMBI
MOBEJICHHS, TpaBWia OOUICHUS
co CTapLIUMU
(memarornuecKuMu
paboTHUKAaMH) M CBEPCTHUKAMU
(oOyuaromMucst),  TPUHLIMIIBI
y4eOHOI JUCITUTLIAHBI u
caMOOpTaHu3aINH;

MPUBJICYCHIE BHUMAHUS
00y4Jaromuxcs K IEHHOCTHOMY
acIIeKTy M3Y4aeMBIX Ha YPOKax
SIBIIGHUH, OpTaHU3alUS UX
paboThI ¢ MOTyyaeMol Ha YpOKe
COLMAJIBHO 3HAYUMOU
uHpopmanuen —
MHUIMMPOBAaHUE €€ 00CYXICHHUS,
BBICKa3bIBaHUS 00YJAIOITIMHCS
CBOET'0 MHEHHS MO €€ MOBOY,
BBIPAOOTKH CBOETO K HEH
OTHOILICHHS.

Hroro no pasneny 11

Pasnea 2. KOJIEBAHUSA 1 BOJIHBI



https://m.edsoo.ru/7f41c97c
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Mexannueckue 1

2.1 3JIEKTPOMArHUTHHIC 9 1 buGnnorexa LIOK
' https://m.edsoo.ru/7f41c97c
KOJIeOaHus
M
2.2 SHZ)I((ng;ZT"f{PIfI?[II;LIC 5 1 brbanorexa LIOK
' P https://m.edsoo.ru/7f41c97c
BOJIHBI
bubmmoteka [IOK
2.3 Onrruxa 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Paznexa 3. OCHOBBI CHEHI/IA.JII)HOFI TEOPUU OTHOCHUTEJIbBHOCTHN
31 ?ei)HfI:I CHCHHATRHON 4 1 bu6nuoreka [IOK
' P https://m.edsoo.ru/7f41c97c
OTHOCHUTEIBHOCTHA

[ToGyxnenue 00yJaromuxcst
coOmroaTh Ha ypoke
OOIICTIPUHATHIC HOPMBI
MOBE/ICHUS, TMpaBuUiia OOILEHUs
co CTapIIUMHU
(memaroruuecKuMu
pabOTHUKAaMHU) U CBEPCTHUKAMH
(oOyyaromumucs),  MPUHIIMIIBI
y4ueOHOM JUCIUTITUHBI u
CaMOOpPraHu3alnu;

NpUBJICUCHIEC BHUMAHHUS
00y4Jaromuxcs K IEHHOCTHOMY
aCIIeKTy M3Y4aeMBIX Ha YPOKax
SIBIIGHUH, OpTaHU3alIUs UX
paboThI ¢ MOTyyaeMol Ha YpOKe
COLMAJIBHO 3HAYUMOU
uH(popmanuen —
MHUIMIPOBAaHUE €€ 00CYXICHHUS,
BBICKa3bIBaHUS 00YJAIOITIMHCS
CBOET'0 MHEHHS IO €€ MOBOY,
BBIPAOOTKH CBOETO K HE
OTHOILICHHUS.

[ToOyxnenune 00yyJaromuxcs
co0u01aTh Ha ypoKe
OOLIeNPUHSATHIE HOPMBI
MOBEJICHNS, TpaBuia OOIICHUs
co CTapIIUMHU
(memarornuecKuMu

pabOTHMKAaMH) W CBEPCTHHKAMU



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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(oOyuaroumMucs),  MPUHLUIIBI
yueOHOU JCIUTITHHBL "
caMOOpraHu3aIH;

NpUBJICYEHNEC BHUMAHUS
00yJaromuxcs K [eHHOCTHOMY
acIIeKTy M3y4aeMbIX Ha ypOKax
SIBIICHHI, OpTaHU3aIHs UX
paboTHI C OTY4aeMOil Ha YpOKe
COLIMAJIBHO 3HAYMMOU
nHpopmanuen —
MHUIMMPOBAHUE €€ 00CYKICHHS,
BBICKA3bIBaHUS 00yYarOIIMMHUCS
CBOETO MHEHHS 1O €€ MOBOIY,
BBIPAOOTKH CBOETO K HEl
OTHOIIICHHS.

Uroro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DNeMEeHThI KBAaHTOBOM 6 bubmuorexa [JOK [ToOy>xnenue 0o0y4Jarmuxcs
' OIITHKH https://m.edsoo.ru/7f41c97c  cobmronaTh Ha ypOKe
4.9 Bub6mmoreka LIOK OOIIePUHSATHIE HOPMBI
' Crpoerue atoma 4 https://m.eds00.ru/7f41c97c TIOBENEHHS, TPABHIA OOMIEHUS
co CTapIIUMU
(memarornuecKuMu
paboTHUKAaMH) M CBEPCTHUKAMU
(oOyyaromuMucst),  MPUHIIMIIBI
Bubimoreka L{OK y4eOHOI JUCITUTLIAHBI u
4.3 ATOMHOE S1pO S https://m.edsoo.ru/7f41c97c CaMOOpPraHU3aLNU;

MPUBJICYCHNE BHUMAHUS
00yJaromuxcs K IEeHHOCTHOMY
aCHEeKTy U3Y4YaeMbIX Ha ypOKax
SIBJICHU, OpTaHU3aIMs UX



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

Paspea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1

OneMeHThI
aCTPOHOMHU U
acTpo(U3UKH

15

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

paboThI C MOITy4aeMoil Ha ypoke
COLIMAJIBHO 3HAYUMOMN
uHpopmanuein —
MHULMIPOBAHUE €€ 00CYXICHMUS,
BBICKA3bIBaHUS O0YyUaIOLIUMUCS
CBOEr0 MHEHHUS IO €€ MOBOY,
BbIPa0OTKH CBOEro K Hel
OTHOILICHHUS.

[ToOy>xnenue 00y4JarImuxcs
co0II01aTh Ha ypOoKe
OOLIeNPUHSATHIE HOPMBI
MOBE/ICHUS, TpaBuUiia OOIIEHUs
co CTapIIUMHU
(merarornyecKuMu

pabOTHUKAMH) M CBEPCTHUKAMU
(oOyyaromumucsi),  TPUHIIMIIBI
y4eOHOMU JUCITUTITUHBI u
CaMOOpraHU3allnu;

MIPUBJICYCHIC BHUMAHHUS
00y4JarImuXCs K ICHHOCTHOMY
aCTIeKTy M3y4YaeMbIX Ha ypOKax
SIBIIGHUH, OpTaHU3aIUS UX
paboThI ¢ MOTyyaeMon Ha YpoOKe
COLMAJIBHO 3HAYUMOU
uHpopmanuen —
WHUIIUUPOBAHUE €€ 00CyKIeHus,
BBICKA3bIBAaHUS 00YUYaIOLTUMUCS
CBOET'O MHEHHS 1O €€ MOBOY,
BBIPAOOTKH CBOETO K HEH



https://m.edsoo.ru/7f41c97c
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OTHOUICHHUS.
Hroro no pazneny 7
Pa3znen 6. OGOBIHIAIOIIEE IOBTOPEHUE
[ToGyxnenue 00yJaromuxcst
co0I01aTh Ha ypoKe
OOLIENPUHSATHIE HOPMBI
NOBE/ICHUS, TpaBHia OOLICHUS
co CTapIIMMHU
(Terarorn4ecKuMH

Oo6o061aromiee
MTOBTOPEHHE

6.1

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

pabOTHUKAaMHU) M CBEPCTHUKAMH
(oOyyaromumucs),  MPUHIIMIIBI
y4eOHO JUCIUTLIAHBI u
caMOOpTaHu3aIH;

MPUBJICYCHIE BHUMAHUS
00y4Jaromuxcs K IEHHOCTHOMY
aCTEeKTy M3y4aeMbIX Ha ypOKax
SIBIICHHIA, OpTaHU3aIHs UX
paboThI ¢ OTy4aeMol Ha ypoke
COLMAIIBHO 3HAYMMOU
uHpopmanuen —
WHUIIMAPOBAHUE €€ 00CYKICHHS,
BBICKa3bIBAaHUS 00Yy4aIOLTMMHUCS
CBOETO MHEHHS TIO €€ IMTOBOTY,
BBIPAOOTKH CBOETO K HEl
OTHOIIICHHSI.

Hroro no pazgeny

PesepBHOE Bpemst

OBIIEE KOJUYECTBO
YACOB I10 ITPOTPAMME

68



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

33

INPUJIO’)KEHUE 1. OCOBEHHOCTH OEHKHU ITPE/IMETHbBIX PE3YJIbTATOB
®OPMbI KOHTPOJIA YCIIEBAEMOCTH

CraproBasi IMAarHOCTHKA

CTapTOBaH ANArHoCTuKa IMPOBOAUTCA C ILCJIbIO OLCHKU T'OTOBHOCTH 06yqafoumxc;1 K
0o0y4eHHI0O Ha HOBOM YPOBHE 00pa3oBaHUs M BBICTYNAeT KakK OCHOBa (TOYKa OTCYeTa) s
OLCHKU JUHAMHWKN OGpﬁSOB&TGHBHbIX IIOCTI/DKGHI/Iﬁ O6yanOIHHXC$I.

CrapToBas TuarHoctuka mnpoBoiuTcs B Hauane 10-ro kiacca, Mo3BOJSIET ONpPENeauThb Y
00y4JarmuXCcsi CTPYKTYPY MOTHUBAIMHU, CHOPMHUPOBAHHOCTh YUEOHOUH NEATEILHOCTH, BIAJICHUE
YHUBEPCAJIbHBIMUA U CHEHU(PUUECKUMHU I OCHOBHBIX Y4YEOHBIX NMPEAMETOB M03HABATEIbHBIMU
CpEICTBAaMHU, B TOM YHUCJI€ CPEICTBaMU pabOThl ¢ WH(pOpMaIned, 3HAKOBO-CUMBOJIMYECKUMU
CpEICTBAaMHU, JIOTUYECKUMU OTIEepaIUsIMHU.

Tekymuii KOHTPOJIb

Texkymmii KOHTPOJIb YCIEBAEMOCTH OOYYAIOIIMXCS — CHCTEMaThyecKas IpOBEpKa
o0Opa3oBaTenbHbIX (yueOHBIX) IOCTHXKEHUH OOydaroluXcsi B MPOLECCE OCBOCHUS IMPEAMETa,
IIPOBOAMMASI [1EJarOI'OM B XO/I€ OCYLIECTBIIEHUS 00pa30BaTENIbHOMN 1€ATEIbHOCTH.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH O0YYAIONINXCS OCYIIECTBISIETCS B IEIAX:

- ompezaeneHus creneHu ocBoeHus obOywarommmucs OOIIl cooTBETCTBYIOIIETO YpOBHS
o0miero o0pa3oBaHus B TE€UEHHUE yUeOHOIO TO/1a;

- KOppeKUMHM padouux MpOorpaMM Y4YeOHBIX IPEIMETOB B 3aBUCHUMOCTH OT aHaIu3a
KayecTBa, TeMIa 1 0COOEHHOCTEH OCBOCHUS N3YYEHHOTO MaTepuana;

- IpeAYNPEKICHHUS HEYCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH MPOBOIUTCS JUIsi BceX oOydaromuxcs, 3a
UCKJTIOUYEHHEM JIMI, OCBaWBAIOIIMX OCHOBHYIO 00pa3zoBaTelbHYIO MporpamMmmy B (dopme
camMoo0pa3zoBaHusl WIM CceMeiHOro o0Opa3zoBaHusi JMOO OOyYaIOIIMUXCS IO HE HMEIoIeH
rOCy/IapCTBEHHOW aKKpeIuTalMy 00pa3oBaTeNbHOM MIporpamMme, 3a4MCICHHBIX B ILIKOIY MAJIs
IIPOXOXKACHUS TPOMEXYTOUHON U FOCYAApPCTBEHHOW NTOTOBOM aTTECTALINH.

OOBEKTOM TeKylIeH OLIEHKH SIBJISIOTCS IJIaHUPYEMblE PE3yJIbTaThl, 3Talbl OCBOCHUS
KOTOPBIX 3a(DUKCHPOBAHBI B TEMATUYECKOM ILITAHUPOBAHUU TI0 Y4eOHOMY MPEIMETY.

Texymuii KOHTPOJb YCHEBAEMOCTU OCYIIECTBISETCS MOYpOYHO H(WJIM) MO TeMaM B
COOTBETCTBUM C TEMAaTMYECKUM IUIAHUPOBaHHMEM paloueil mporpaMmbl C  y4ETOM
WHIUBUIYAIbHBIX ~OCOOCHHOCTEW oOywarontuxcs, coaepxkanuem OOIl, wucnonbp3yembix
00pa3oBaTeNbHbBIX TEXHOJIOTHI B Pa3IMUHbIX (hopMax.

Texymuii KOHTpPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS 10 NSATHOAJUIBHOM CHCTEME
OIICHUBAHMSI.

VYcneBaeMocTh 00yyaronxcs, 3aHUMAIOIIMXCS 110 UHAUBUIYaIbHOMY Yy4€OHOMY IJIaHY,
HOJUIEKHUT  TEKyIIeMy KOHTPOJIIO C Y4eTOM OCOOCHHOCTEH OCBOGHMS  IpeaMeTa,
IPElyCMOTPEHHON UH/IMBUIyalIbHBIM Y4€OHBIM IIJIAHOM.

OTMETKM 1O YCTAaHOBJEHHBIM (opMaM  TEKYIIEro KOHTPOJSI  yCIIEBAEMOCTH
oOydaromuxcsi (QUKCUPYIOTCS MEeAarorn4eckuM pabOTHUKOM B 3JIEKTPOHHOM KypHale
yCIEBAEMOCTH.

IIpome:kyTOuHAs aTTecTALMS 00yYAKOIIMXCH

[TpoMexxyTodHass aTTecTalds — 3TO TMOJATBEPIKJICHUE OCBOCHHS OTICIBHON YacTH WIIH
BCEro o0bema yueOHOro npemMeTa.

[TpoMexyTOUHYIO aTTeCTaIlrIo MO (PU3UKE B IIKOJIE B 00S3aTSIIBHOM MOPSIKE MPOXOJST
oOydaroruecsi, HauMHasi ¢ /-TO Kiacca BO Bcex (GopMax oOydeHHs, BKIIOYAs OOYyYaroIIuxcs,
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OCBaMBAIOMIMX O00pa3oBaTENbHbIE MPOrpaMMbl MO HMHAWBUIYaTbHBIM YYEOHBIM IUIaHAM,
oOyuJaromuecsi, OCBaMBAIOIIUE MporpamMmy B (GopMe CeMEeHHOro obpa3oBaHusl (IKCTEPHBI) U B
dbopme camooOpazoBaHus (IKCTEPHBI).

[Mopsimok mpoBeneHus MPOMEXKYTOYHOM aTTeCTAllul 00yJatOUIHXCS:

- [IpomexxyTouHas arTecTalys MPOBOAUTCS MO UTOraM y4eOHOTr0 roja;

- IlpomexyTouHasi aTTecTalysi OOy4aroIUMXcs MPOBOAMTCS OAMH pa3 B TOA B CPOKH,
YCTaHOBJICHHbBIE KaJeHIapHBIM yUeOHBIM IpaduKoM;

- PesynmpraThl MPOMEXYTOYHOH aTTeCTallMM  OOYYAIOIIUXCSA  OLCHHUBAIOTCA IO
NATUOAIIIBHON CUCTEME;

- OTMeTKH 3a TPOMEKYTOYHYIO aTTECTAllMIO BBICTABISIOTCS —IEAarOrMYeCKUM
pabOTHUKOM, €€ IPOBOAMBILINM, B 3JIEKTPOHHBIN KypHaI B CPOKH U MOPSIJIKE.

®OPMbI TEKYHIEI'O KOHTPOJIA 110 YYEBHOMY NPEJIMETY "®U3UKA"

dDopMa TeKy1ero
OLICHUBAHMSA

Onucanue

Jomamrnsis pabora dopmMa KOHTPOJISL, IPU KOTOPOM MPOBEPSETCS U OLIEHUBAETCSI YMEHHE
00y4arolerocsi CaMOCTOSITENIbHO BBIIIOJIHATD 33JJaHUS Ha 3aKpEIUICHUE U
yriayOsieHyne 3HaHUH, HaBBIKOB U YMEHUM, IOJyUYEHHBIX Ha YPOKE

JlaGopatopHas padota | @opMa KOHTPOJISI, TO3BOJISIOINIAs OLICHUTh YMEHUE 00y4atoerocs
MIPOBOJIUTh U3YYCHUE U UCCIICTIOBAHUE XaPAKTCPUCTUK 3aJaHHOTO
00BEKTa IKCIICPUMEHTAIBHBIM METOZIOM C TPUMEHEHHEM CIICIUATBHOTO
o0opy10BaHUs

Tect q)opMa KOHTPOJIA, TO3BOJIAOIIasA OUCHUTb YPOBCHB 3HaHUI
06yqa10mer0051, cocCTodAmasa U3 CUCTEMbI TCCTOBBIX 3aﬂaHHﬁ/BOHpOCOB

YCTHEIN OTBET dopma KOHTPOJIS, TO3BOJIAIONIAS OLIEHUTh MHIUBUIY IbHBIE
0COOEHHOCTH YCBOCHHS 00yUYarOIIMMCS y4eOHOTO MaTepHalia u
MPOBEPUTH YMEHHE CTPOUTH CBA3HOE, JJOTUYECKHU MOCIIEI0BATEILHOE
COOOIIIEHUE Ha 33JJaHHYI0 TEMY HJIA MTOCTABJIECHHBIN BOMPOC

CamocTrosaTenbHas dopma KOHTPOJIs, MO3BOJISAIOIIAs OLIEHUTh YMEHUE 00ydaroierocs
WM KOHTPOJIbHAsS MIOCTPOUTDH Pa3BEPHYTOE MUCbMEHHOE BBICKA3bIBAHUE I10
pabota MIPEIJIOKEHHOMY BONPOCY WJIM Ha 3aJaHHYI0 TeMy. OCHOBHBIMU

KPpUTCPUAMHA OLICHKHU ITPU 3TOM SBJIAIOTCA ITOJHOTA,
APTYMCHTUPOBAHHOCTD, CBA3HOCTH M ITOCJICA0OBATCIIBHOCTD NU3JIOKCHUA

Jlnsg ouleHMBaHMSI MPEIMETHBIX PE3YJBTATOB OINPENEICHO IISITh YPOBHEH TOCTHKEHUN
00yJaronuxcs, COOTBETCTBYIOIUX OTMETKAM OT «5» 110 «1».

[TaTuGannpHast  IIKajJa  COOTHOCUTCS € TpeMs  YPOBHSMH  YCIEIIHOCTH
(HeoO6Xx0MMbIi1/0a30BbIN, MpOrpaMMHBIE U BbICOKMIT). IlepeBoa OTMETKHM B MATHOAIBHYIO
LIKaJIy OCYILECTBIISAETCS M0 CIEAYIOIIEN CXEME.
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KauyecTBO O0CcBOCHUSA

YpoBeHb yCIENIHOCTH

OTMeTKa o 5-0aJJILHOM

MPOrpaMMbl mKaJje
90-100 % Bricokuit «5»
6689 % [IporpaMMHBI/TTIOBBILICHHBIH «4»
50-65 % Heo0xoauMe1ii/0a30BbIi «3»
Mensie 50 % Hwuxe HeobxoauMoro «2»

Bba3oBbIii ypoBeHb TOCTH)KEHUI — YPOBEHB, KOTOPBIH IEMOHCTPUPYET OCBOCHUE YUEOHBIX
JIEHCTBUI C OMOPHOW CHUCTEMOM 3HAHWM B paMKax aWamna3zoHa (Kpyra) BBIICJICHHBIX 3aiad.
Ommnagenne 0a30BBIM YPOBHEM SBISIETCSA OOCMAMOYHLIM JIJIsl TIPOJOJDKEHHST OOy4eHHus Ha
CIEyIOIIeM YypoBHE oOpa3oBaHHs, HO HE MO NPO(UIHLHOMY HampaBiIeHHIO. J[OCTHXKEHUIO
0a30BOro ypoBHSI COOTBETCTBYET OLICHKA «YIOBJIETBOPUTEIBHO» (MM OTMETKa «3», OTMETKa
«3a4TCHOY).

[IpeBblilieHre 0a30BOTO YPOBHS CBUIETEIBCTBYET 00 YCBOSHUH OIOPHOM CHCTEMbI 3HAaHUI
Ha YpOBHE OCO3HAHHOTO IPOW3BOJHHOTO OBIAJACHUS Y4YEOHBIMU JCHCTBHSIMH, a TaKXkKe O
Kpyro3ope, mupote (U1 U301paTeIbHOCTH ) HHTEPECOB.

[ToHM>XEHHBIN YPOBEHb JOCTH)KEHUN CBUJETENLCTBYET 00 OTCYTCTBUU CHUCTEMATHUYECKOM
0a30B0Oil MOJITOTOBKH, O TOM, YTO O0YYarOIIMMCS HE OCBOCHO Ja)K€ U IMOJIOBHHBI TUTAHUPYEMBIX
pe3yNIbTaTOB, KOTOPHIE OCBAaWBaeT OOJBIIMHCTBO OOYYAIOIIUXCS, O TOM, 4YTO HMEIOTCA
3HAUMTENIbHbIE TMpOOENbl B 3HAHUSAX, JajbHelmee oOydyeHue 3arpyaHeHo. Ilpu sTom
00y4JaromIMiCcss MOXKET BBIIOJIHATH OT/IEIbHBIC 33]JaHHS MIOBBIIIEHHOTO YPOBHS.

OneHka yCTHBIX OTBETOB

Ounenka 5 craBUTCS B TOM Cllydae, €CJIM YYaIlUiiCsS MOKa3bIBae€T BEPHOE IMMOHHMaHUE
(GU3MUecKoil CYyITHOCTH paccMaTpUBAEMBbIX SIBICHUI M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpHil,
JIaeT TOYHOE OTpE/ETICHNE W MCTOJIKOBAHWE OCHOBHBIX MOHSTHN M 3aKOHOB, TEOPHH, a TaKkKe
NpaBUIbHOE OMNpejeieHne (PU3MUECKUX BEJIWYMH, WX E€AMHHUI] U CIIOCOOOB H3MEpEHMS;
NPaBUJIHHO BBHITIOJHSET YEPTEKH, CXeMbl U TpaduKH; CTPOUT OTBET 1O COOCTBEHHOMY IUIaHY,
COIIPOBO’KIAET PACCKa3 HOBBIMU IpUMEpPaMU, YMEET IPUMEHATh 3HAHHUS B HOBOW CUTYyalMU MpU
BBITTOJIHEHUH MTPAKTHYECKHX 33aHNH; MOXKET yCTaHABIIMBATh CBSI3b MEXKIY U3y4aeMbIM H paHee
U3yYEHHBIM MaTepHaJioM 110 Kypcy (pHU3HMKH, a TaK)Ke ¢ MaTepHaioM YCBOCHHBIM NPH U3yYEHUU
JPYTUX MIPEIMETOB.

Ounenka 4 craBUTCS B TOM ClIydae, €CIM OTBET YYEHHKA Y/OBJIETBOPSET OCHOBHBIM
TpeOOBaHUSAM K OTBETY Ha OIEHKY 5, HO 0e3 HCIOJIb30BaHUS COOCTBEHHOTO TUIaHA, HOBBIX
npUMepoB, 0e3 NpUMEHEeHUs 3HaHUN B HOBOM cuTyaluu, 6€3 UCIOIb30BaHUS CBs3el ¢ paHee
U3yYEeHHBIM MaTepHajioM, YCBOCHHBIM TIPU HW3yYEHHH JPYTHX NPEAMETOB; €CIH YyYalluics
JOMyCTWJI OJHY OIIMOKY WM He Oojiee JABYX HEJOYETOB M MOXKET MCIPAaBUTh HX
CaMOCTOSATENIFHO HITH ¢ HEOOIBIIOHN MOMOIIBIO YIUTEIS.

Ounenka 3 cTaBUTCSA B TOM ciydae, €CJIM y4YalllMHCs MPaBUIbHO MOHUMAET (PU3UUYECKYIO
CYIIHOCTh PacCMaTPUBAEMBIX SIBJICHUN M 3aKOHOMEPHOCTEH, HO B OTBETE MUMEIOTCS OT/ICIIbHBIC
npo0esbl B YCBOGHUHM BOIPOCOB Kypca (PM3UKH; HE MPENSATCTBYET JalbHEHIIEMY YCBOCHHUIO
POTPAMMHOTO MaTepuaja, YMeeT NMPUMEHSTh TOIy4YeHHBIC 3HAHUS MPH PEIICHUU IMPOCTHIX
3aJa4 C MCII0JIb30BAaHHEM TOTOBBIX (POPMYII, HO 3aTPYAHSETCS MPH PEIIEHUH 3a]1a4, TPEOYIOMNX
npeoOpa3oBaHrs HEKOTOPHIX (OpMYJI; TOMYyCTHI HEe Oosiee OAHON rpyOOl M OJHOW HerpyOon
omnoOKH, He 6oJiee ABYX-TpEeX HErpyObIX HEJOUETOB.
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OneHka 2 CTaBUTCSA B TOM Cliydae, €CJIM YJYallluiCs HEe OBJIAJIC) OCHOBHBIMU 3HAHHUSMHU
B COOTBETCTBUHM C TPEOOBAHUSAMH W JONMYCTUI OOJbIIe OMHMOOK W HEJOYETOB, UYEM
HEOOXOIUMO IS OLIEHKH 3.

OueHka caMoOCTOATENbHBIX U KOHTPOJbHBIX PadoT

Ounenka ”5” ctaBuTCS B CICAYIONIEM Cllydae: pa0doTa BBHITIOJHEHA TOJHOCTBHIO; ClEaH
nepeBoJ] eANHUI] BceX Guanyeckux BenuuuH B «CH», Bce HEOOXOAMMBbIE JaHHBIE 3aHECEHBI B
yCIIOBHE, TPABHJIBHO BBIIOJHEHBI YEPTEKH, CXEMBbI, Tpa(uKH, PUCYHKH, COIYTCTBYIOIIHE
pellleHuI0  3a/Jay, CcJejlaHa [poBepKa IO HAaWMEHOBAHMSM, MPAaBWIBHO MPOBEICHBI
MaTeMaTHYECKUE PacdeThl U JaH MOJHBIH OTBET; HA KAYECTBEHHBIC M TEOPETHUECKUE BOIPOCHI
JaH TOJIHBIM, MCUEPHBIBAIOIIUN OTBET JUTEPATYPHBIM SI3BIKOM B ONPEIEICHHON JOTHYECKOU
MIOCJIEIOBATEIbHOCTH, YYAIIUNHCS MPUBOAUT HOBBIC NPUMEPHI, YCTAHABIMBAET CBA3b MEXKIY
M3y4aeMbIM M paHee HM3yYEeHHBIM MaTepHalioM MO Kypcy (U3HKH, a TakKe C MaTepuayoM,
YCBOGHHBIM TPU M3YYEHHUH JPYTHX MPEAMETOB, YMEET NPUMEHHUTh 3HAHUS B HOBOW CHUTYaIlHH;
yyaiiicss oOHapyXMBaeT BEpPHOE MOHMMaHHE (PU3MYECKON CYIIHOCTH paccMaTpUBAEMBIX
SBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHii, TAET TOYHOE OMNPEJCIICHUE U UCTOJIKOBAHUE
OCHOBHBIX TOHSITHI, 3aKOHOB, TEOpWi, a TakKe IMpaBWIbHOE OMpeAesieHue (HU3NUECKUX
BEJIMYMH, UX EAUHUI] U CTIOCOOOB NU3MEPEHUSI.

Ounenka ”4” ctaBuTCS B CIEIYyIONIEM ciydae: paboTa BBIIOJHEHA MOJHOCTHIO WM HE
MeHee yeM Ha 80 % oT oObema 3ajaHus, HO B HEll MMEIOTCS HEIOYEThl U HECYLIECTBEHHbIE
OMIMOKK; OTBET Ha KAuyeCTBEHHbIE W  TEOPETHUYECKHE  BOMPOCHl  YIOBIETBOPSET
BBIIICTICPEUUCIICHHBIM TPEOOBAaHUSAM, HO COJCPKUT HETOYHOCTH B M3JIOKECHUU (PaKTOB,
onpezeNieHui, MOHATUN, OOBSICHEHUH B3aMMOCBSA3EH, BBIBOJAX M PEHICHUM 33/ay; y4dalluiics
UCTIBITHIBAET TPYAHOCTH B NMPHUMEHEHUH 3HAHUI B HOBOW CHUTyallul, HE B JOCTaTOYHOW Mepe
UCIIONIB3YET CBSA3M C paHee HM3yYEeHHBIM MaTepuajioM M C MaTepuajoM, YCBOCHHBIM IPHU
U3yYEHHUH JPYTUX MPEIMETOB.

Ounenka ”3” ctaBUTCS B CIEAYyIOIIEM ciydyae: pa0oTa BBIIIOJHEHA B OCHOBHOM BEpPHO
(0ObeM BBINOJIHEHHON YacTU COCTaBisieT HE MeHee 2/3 oT olmero oobema), HO JOIMYIIEHbI
CYLIECTBEHHbIE HETOYHOCTH; ydallluicsi oOHapy)KMBaeT MOHMMaHHE y4yeOHOro marepuaia mpu
HE/IOCTaTOYHOH IIOJTHOTE YCBOCHHS TIOHSATHA W 3aKOHOMEPHOCTEH; YMEeT NPUMEHSTh
NOJyYeHHbIE 3HAHMs MpPU PEIHIEHUH MPOCTHIX 3a7ay C MCIOJIb30BAHUEM T'OTOBBIX (OPMYI, HO
3aTPyAHSIETCS TPU PEUICHWH KadeCTBEHHBIX 3a/a4 W CIIOKHBIX KOJWYECTBEHHBIX 3a/ad,
TpeOyroumx npeoOpa3oBaHus GOpMyII.

Ouenka ”2” cTaBUTCSA B CIEAYIONIEM cilydae: paboTa B OCHOBHOM HE BBINMOJIHEHA (00BEM
BBINOJIHEHHOM YacTu MeHee 2/3 oT ob1iero o0bema 3a/1aHus); yyaluiicsl HOKa3bIBaeT HE3HaAHHUE
OCHOBHBIX TIOHSTHH, HETIOHMMaHUE WM3YYEHHBIX 3aKOHOMEPHOCTEH M B3aMMOCBS3€H, HE yMmeeT
pelaTh KOJIMYECTBEHHbIE U KaUeCTBEHHBIE 3a1a4H.

Onenka j1a00paTopHBIX padoT

Ounenka 5 craBuTCs B TOM Clly4ae, €CJIM y4YalIUiicsl BBIIOJHUI pabOTy B IMOJHOM
o0beMe ¢ COOJIFOJICHMEM HEOOXOJUMOM IOCIEeI0BaTeIbHOCTH MPOBEIEHUS ONBITOB H
WU3MEPEHUH; CaMOCTOATEIBHO W PAlMOHAIBHO MOHTHPYET Heo0XoauMoe 000pyI0BaHUE; BCE
OTBITHI TMPOBOJUT B YCIOBHSX M pEeXUMax, 0OECINEUMBAIOUIMX IOIY4YEHUE IPABHIBHBIX
pe3yNbTaTOB M BBIBOJOB; cOOMIOAaeT TpeOoBaHMs MpaBui 0€30MacHOro Tpyda; B OTYETE
NPaBUIBHO M AaKKypaTHO BBIMOJHSAET BCE 3alMCH, TAOMUIIBI, pUCYHKHU, YEPTEXH, TpaukKH,
BBIYUCJICHUA, ITPABUJIBHO BBIMMOJIHACT aHAJIU3 HOFpeIHHOCTeﬁ.

Ouenka 4 cTtaBUTCS B TOM CIIy4ae, €CJIM yYaIlUNiCs BBIMOJHUI paboOTy B COOTBETCTBUH
¢ TpeOOBaHUSAMH K OIIEHKE 5, HO JOMYCTWJI JBa-TPHU HEIoueTa, He Oojiee OHON HEerpyOoi
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OLIMOKHU ¥ OJTHOTO HEJO0YeTa.

Onenka 3 cTaBUTCSI B TOM Cllydae, €CJIU y4alllUuics BBIIIOJIHUI paboTy HE MOJIHOCTHIO,
HO 00BEM BBIMIOJIHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJIYYUTh MIPABUIIbHBIC PE3YNIbTAThl U
BBIBOJIBI, €CJIA B X0/1€ TIPOBEICHUS ONbITA U U3MEPEHUH OBLIH JOMYIIEHBI OIIHOKH.

Onenka 2 cTaBUTCS B TOM Cllydae, €CJIM YYallUHCS BBIIOJHWI paboTy He
MOJTHOCTBIO M 00BEM BBIMOJHEHHOH pPabOThl HE IMO3BOJSET CHENATh IPABUIbHBIC
BBIBO/IbI, BEIYHUCIICHHS; HAOIIOACHHSI POBOIMINCH HEIIPABUIIBHO.

Ilepeyenn omuooK.

I'pyOble omnoOKH.

e HesHanue omnpeneneHuid OCHOBHBIX ITOHATHM, 3aKOHOB, MPaBWJI, IOJOXEHUN
TeopuH, (opmyis, OOMIEHPUHATBIX CHMBOJIOB, OOO3HAaYeHUS (U3HIECKUX
BEJIMYUH, €AMHUILY U3MEPEHHUS.

e Heymenue BbIIEIATh B OTBETE IVIABHOE.

e HeyMmenne npuMeHSTh 3HAHHS /IS PEIICHUs 3a7ad U OOBACHEHHS (U3UIECKUX
SIBIIGHUH; HEMpPaBUIbLHO C(HOPMYIMPOBAHHBIE BOIIPOCHI, 33aJJaHUSI WM HEBEPHBIC
OOBSICHEHUSI XOJa WX peIIeHHUs, HEe3HaHWe TMPHEMOB pEIIeHHus 3a71ad,
AQHAJIOTUYHBIX paHee peHIeHHbIM B  Kjacce; OIIMOKM, TOKa3bIBAIOIINE
HENPAaBWJIbHOE NOHMMAaHUE YCJIOBHS 3aJaud WM HENpPaBUIbHOE HCTOJIKOBAHUE
peuieHusl.

e Heymenue untath u cTpouTh rpaduKy U NPUHIUITHAIBHBIE CXEM

e Heymenue noaroToBuTh K paboTe YCTAaHOBKY WM JIabopaTOpHOE 000pyI0BaHUE,
IIPOBECTU OIBIT, HEOOXOAUMBIE PACUEThI WIIK UCIIOJIb30BATH [1OJIyYEHHBIE IaHHbIE
JUTSI BBIBOJIOB.

e HeOpexxnoe oTHOmIeHHE K JabOpaTopHOMY OOOPYIOBAHHUIO U HW3MEPUTEIBHBIM
npudopam.

e Heymenue onpenenuts MoKazaHus U3MEPUTENILHOTO NpUOOpa.

e Hapymenue TtpeGoBanuii mpaBui 0O€30MacHOrO0 TpyAa TPHU  BBINOJHEHUU
JKCIIEPUMEHTA.

Herpy0Obie olunoKu.

e Herounoctu QOpMyIHPOBOK, OINpeneNeHuii, 3aKOHOB, TEOPHUM, BbI3BAaHHBIX
HEIOJHOTON OTBETa OCHOBHBIX IMPHU3HAKOB OMNpEAeNsieMoro MmoHsATus. Omuoku,
BbI3BaHHbIE HECOOIIIO/IEHNEM YCIOBUN NPOBEIEHUs ONbITa UM U3MEPEHUH.

e OmubKku B YCIOBHBIX OO0O3HAUEHUSX HA NPUHLIHUIMHUAIBHBIX CXeMaX, HETOYHOCTH
yepTrexel, rpaduKoB, CXeM.

e [lpomyck WM HETOYHOE HANMMCAHWE HAMMEHOBAHUN €AMHUIL (PU3HUECKUX BEIUYHUH.

e HepanuonanbHbii BBIOOp X0J1a peIIeHusl.

Henouersl.

e HepanuonaibHble 3alMCH NPU BBIYMCICHUSIX, HEPAIMOHAIbHBIE NTPUEMBI BBIYMCICHUH,
npeoOpa3oBaHuil U pelIeHus 3a1a4.

e Apudmernyeckue OMMOKM B BBIYMCIECHUSX, €CIM 3THU OLIMOKU TPyOO HE HCKaXaroT
pEAIbHOCTD MOIYYEHHOIO Pe3yJIbTaTa.

e  OTtzaenbHBIE TOTPEITHOCTH B (POPMYIMPOBKE BONIPOCA UITH OTBETA.

e  HeOpexHoe BBINOJIHEHHUE 3aMUCEH, YepTexke, cxeM, rpaduKoB.

e  Opdorpaduyueckue u MyHKTYaIIMOHHBIE OIMTUOKH.

Ilpumeuanus.

Bo Bcex cimydasx oneHKa CHMKAeTCs, €CJIM yUYEHUK He coOoan TpeOOoBaHUM TEXHUKH
0€30IaCHOCTH TIPH TMPOBEJCHUM SKCIEpUMEHTa. B Tex ciydasx, Korja ydaliuicss mokasai
OpPUTHHAJILHBIM MOAXO0J K BBINOJIHEHHIO pabOThl, HO B OTYETE COJEPKATCs HEIOCTATKH, OIL[CHKA
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3a BBIIIOJIHCHUC pa6OTBI, 10 YCMOTPCHHUIO YUYUTCIISA, MOXET OBITH ITOBBIIIEHA IO CpaBHCHHIO C
YKa3aHHbBIMU HOPMAaMH.

ﬂomaumue nucCbMeHHble paﬁombl OLCHUBAIOTCA TaK K€, KaK CaMOCTOATCIIbHAA pa60Ta.

HopMmbl oieHOK TecTa
3ananus TeCTOB pa3paboTaHbl B ABYX (hopmax:
® 3aKpBITHIC 3aJaHMs (3aJaHHUs C BBIOOPOM OTBETOB, NMPH KOTOPHIX HCIIBITYEMBIH BBIOHpAET
MPABUJIBbHBIN OTBET U3 YUCIIa TOTOBBIX, IPUJIaraéMbIX B 33/1aHUU TecTa (Kak mpasuiio 3-4
BapHaHTa).
e OTKpHITHIC 3aJaHNA (334aHUs, B KOTOPBIX UCIIBITYEMBIN caM (POPMYIIHPYET OTBET).
[Tpu TecTupoBanuu Bce BepHble 0TBETHI OepyTes 3a 100%, Toraa oTMeTKa BhICTABISETCS:
Brlicokuii ypoBeHb, OLIEHKa «5»: 9iciio BEpHBIX 0TBETOB 0T 90 10 100%.
[ToBbIlIEHHBIN YPOBEHB (OIICHKA «4»): YHCIIO BEPHBIX OTBETOB OT 66 10 89%.
ba3oBblil ypoBeHb (011eHKa «3»): 40 BEpHBIX 0TBETOB OT 50 10 65%.
Huzkuil ypoBeHb (0LieHKa «2»): YUCIIO BEPHBIX OTBETOB MeHee 50%.
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