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HANpaBJIeHHOCTEeH Mo pu3nke 111 9 Kiacca

¢ ucnojb3oBanuem obopyaosanus llenTpa « Touka pocray
Ha 2023-2024 yyeOHBIN roj



IlosicHuTeAbHAA 3alIUCKA
IlenTppl oOpa3oBaHuUsl €CTECTBEHHO-HAYYHOW HaIpaBiieHHOCTH «Touka pocTay CO3/IaHbl C ILIEJbI Pa3BUTHS y OOYYAIOIIUXCS €CTECTBEHHO-
HAy4YHOM, MaTeMaTU4eCKOM, MHOOPMAIIMOHHOW TPaMOTHOCTH, (DOPMUPOBAHUS KPUTUUECKOTO U KPEATUBHOT'O MBIIILJICHHS, COBEPIIICHCTBOBAHUS
HABBIKOB €CTECTBEHHO-HAYYHOW HAIMIPABICHHOCTH, a TAKXKe JJI MPAKTUIECKONU OTPA0OTKH y4eOHOTO MaTepHalia 1Mo yu4eOHbIM MpeMeTamM
«Duzuka.

eans u 3a1a4n
Peanm3anust ocHOBHBIX 00111c00pa30BaTEIbLHBIX MPOrPaMM 110 YUeOHBIM MPeIMETaM €CTECTBEHHO-HAYYHOW HAIPABICHHOCTH, B TOM
YuCJIe B paMKaxX BHEYPOUHOH JEATEIbHOCTH 00YYarOIIXCsl.
Pa3paboTtka u peanuzanus pa3HOYPOBHEBBIX JOMOJHUTEIBHBIX 00IIe00pa30BaTEIbHBIX IIPOTPAMM €CTECCTBCHHO-HAYUHOM
HAIIPaBJICHHOCTH, & TaKXKE€ UHBIX MMPOrPpaMM, B TOM YHUCJIE B KAHUKYJISIPHBIN TIEPUOI.
BogBneueHnue yqanuxcs B IpOEKTHYIO I€STEIbHOCTD.

Coznanue nentpa «Touka pocTa» mpesmnoyiaracT pa3BuUTHE 00pazoBaTenbHON MHPPACTPYKTYphl 0011€00pa30BaTeIbHON OpraHU3AINK, B TOM
YHCJIe OCHAIICHNE 00IIe00pa3oBaTEILHON OPraHU3aIlii KOMITBIOTOPHBIM M HHBIM 000PYTI0BaHHEM:
000py1I0BaHUEM, CPEJICTBAMH O0YUEHHUS U BOCIIUTAHUSA ISl U3YUYECHHS (B TOM YHMCIIE SKCIEPUMEHTAILHOI0) IPEIMETOB, KYPCOB,
JTUCITUTUTAH (MOJyJIeH) €CTECTBEHHO- HAYYHOUW HAMPABIECHHOCTH MPU PEaTM3aIlii OCHOBHBIX 00IIe00pa30BaTEIbHBIX TPOTPaMM U
JIOTIOTHUTENIBHBIX 00IIe00pa30BaTEILHBIX TPOTPAMM, B TOM YHUCIIE JIJIST PACIIUPEHUS COIEPKAHUS YICOHBIX MPeaMETOB « DU3HKay
000pyI0BaHUEM, CPEJICTBAMH O0YUYCHHUS U BOCITUTAHUS JIsl peaTU3alliy MPOTPaMM JOTIOTHUTEIHHOTO 00pa30BaHUs €CTECTBEHHO-
HAay4YHOM HAIPaBJIECHHOCTEH;

[IpodunbHBIA KOMIUIEKT 000pYA0OBaHHS MOXKET ObITh BEIOpaH JUIs 0011e00pa30BaTENbHBIX

OpraHu3allnii, UMEIOIIMX Ha MOMEHT cO3/1aHusl ieHTpa «Touka pocTa» HabOp CpeiCcTB 00YUEHUs U BOCIIUTAHUS, TOKPBIBAIOIIUI CBOMMU
(YHKIIMOHAJIBbHBIMU BO3MOKHOCTSIMU 0a30BbI€ MOTPEOHOCTH IIPU U3YUEHUH YUEOHBIX peaMeToB «Du3ukar

MuHuManbHO HEoOXoauMble (YHKLIHMOHAIbHBIE W TEXHUYECKHE TpeOOBaHUS W

MUHUMAaJIbHOE KOJIMYECTBO 000PYA0BaHUs, IEPEUCHb PACXOAHBIX MaTEPHATIOB, CPEACTB 00YUEHHSI U BOCIUTAHUS JUIsl OCHAILIEHUS IEHTPOB
«Touka pocra» onpenenatoTcsa PernoHaIbHBIM KOOPAUHATOPOM Cy4eToM [Ipumepnoro nepeuyHs  000pyJIOBaHUA,
PacXOJHBIX MaTEpPUAJIOB, CPEACTB OOYUECHHS M BOCIIUTAHUS JIJIsl CO3AaHus U o0ecriedeHus: GyHKIIMOHUPOBAHUSL ~ LEHTPOB  00pa3oBaHMs

€CTECTBEHHO-HAYYHOW HAMPABICHHOCTH

«Touka pocta» B 00111€00pa30BaTEIbHBIX OPTraHU3AIHUIX, PACTIONOKEHHBIX B CEIbCKOM

MCCTHOCTHU U MAJIBIX Iropoaax.



[IpodunbHBI KOMIUIEKT 0O0OpyaoBaHUs obOecmeunBaeT 3PGEKTHBHOE MOCTHKEHHUE O00pa30BATENbHBIX PE3YyJIbTATOB OOYYAIOIIUMUCS TIO0
nporpaMMaM €CTeCTBEHHO-HAy4YHON HAINpaBICHHOCTH, BO3MOXXHOCTh YTIIyOJNEHHOTO W3YYCHHS OTIEIBHBIX IMPEAMETOB, B TOM YHUCIE IJIS
dbopmupoBaHUs H300PETATENHCKOTO, KPEATUBHOTO, KPUTUIECKOTO MBIILICHNUS,



pa3BUTUS PYHKIIMOHAIHHOW IPaMOTHOCTH y OOYYaIOIIUXCs, B TOM YUCJI€ €CTECTBEHHO- HAYYHOM M MaTeMaTHYECKOM.

Hudposas nabopaTtopusi KapAUHAIBHBIM 00pa30M M3MEHSIET METOAMKY U COJIEPKAHUE IKCIEPUMEHTAIBHON JESITEIbHOCTU U MIOMOTaeT PEelIuTh
BhILLIETIEpEeYUCIIeHHbIE MTpoOieMbl. [Inpokuil ciekTp HUPPOBBIX AATYMKOB MO3BOJISET yUallUMCS 3HAKOMUTBCS C IapamMeTpaMu (pU3N4eCcKOro
HKCIIEPUMEHTA HE TOJIbKO Ha KaueCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHe. C mOMOUIbI0 HU(PPOBOM 1a00paTopun MOYKHO MPOBOAUTH
JUITENbHBIA SKCIIEPUMEHT JaXe B OTCYTCTBMM OJKcnepuMmeHrtatopa. [Ipm sToM u3Mepsiemble AaHHbIE U PE3yJbTaTbl MX OOpabOTKH
0TOOpakaroTCsl HETIOCPEICTBEHHO HAa SKPAHE KOMITbIOTEpA.

* mnpouecce (GOPMUPOBAHMS SKCTIEPUMEHTAIBHBIX YMEHUN MO (PU3UKE yUaIMiics yUUTCS MPEICTaBIsATh HHPOpMaIIHIO 00 CCIe0BaHNHU B
YeTBIPEX BUAX:

B BepOaJIbHOM: OMHUCHIBATh AKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJIENb SKCIIEPUMEHTA, (DUKCHPOBATh BHUMAHHUE HA U3MEPSIEMBIX
(U3NYECKUX BEIMYMHAX, TEPMUHOJIOTUH;

B TAOJIMYHOM: 3aIMOJIHATH TAOJUIbI JAHHBIX, JIEKAIIMX B OCHOBE MOCTPOEHUS TpadUKOB (MPU ATOM Y yUalIUXCSI BOSHUKAET
MEPBUYHOE MPEACTaBICHUE O MaclITabax BEITMYMH);

B Irpa)u4eCcCKOM: CTPOUTH I'papuKH 110 TAOIMYHBIM JaHHBIM, YTO IMO3BOJISET MEPEHTH K BBIIABUKEHHIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH
MEXy PU3NUECKMMU BEIMYMHAMHU (IIPU TOM YUUTENb IT0Ka3bIBAET IPEUMYILECTBO B BU3YyAIU3ALMH 3aBUCUMOCTEN MEXKTY
BEJIMYMHAMU, HATJISIJTHOCTh © MHOTOMEPHOCTB);

B AHAJIUTUYECKOM (B BHJI€ MATEMATHUYECKUX YPABHEHUH ): IPUBOJIUTh MaTEMAaTUYECKOE OMMCAHUE B3AUMOCBSI3U (PU3UUECKUX
BEJIMYMH, MaTEMaTH4YECKOE 0000IEHUE TTOTYUEHHBIX PE3YJIbTaTOB.

Hudposbie nabopaTopuu MO3BOJSAIOT CYIIECTBEHHO 3KOHOMUTH BpPEMs, KOTOPOE MOXHO MOTPATUTh Ha (OPMHUPOBAHUE HCCIIEIOBATEIbCKUX
YMEHUHN yUaluxcsi, BRIPAKAIOUUXCS B CIEIYIOMUX TEACTBUIX:
orpeiesieHre MPoOIeMbl; TOCTAHOBKA UCCIIEIOBATEIbCKOM 3a/1a4H; TUIAHWPOBAHUE, PELICHHUE

3aJlay¥, BBIIBH>KEHHE TUIIOTE3, IOCTPOEHUE MOJIENEH, SKCIEpUMEHTANIbHAS IPOBEPKa

TUIOTE3.



4. IInanupoBanue pe3yJbTATOB OCBOCHHSI Y4eOHOro mnpeamera JIMUHOCTHBIE pe3yabTAThI
OOyuaromuiics MOJyYUT BO3MOXKHOCTH JUISI  (DOPMHUPOBAHMS  CIIEITYFOLIHX

JMYHOCTHBIX PE3YJIbTATOB:
* pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, NHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;
* yOEXIEHHOCTh B BO3MOXXHOCTH TMO3HAHUS MPUPOABI, B HEOOXOAMMOCTH Pa3yMHOT0 HCIIOJIb30BAHUS JTOCTUKEHUN HAyKH U TEXHOJOTUM
JUTSL TaJdbHEHIIEro pa3BUTHUSL YEJIOBEUECKOro OOIECTBA, YBaKEHUE K TBOpPLIAM HAYKU M TEXHHUKHU, OTHOIICHHE K (PU3MKE KaK K 3JIEMEHTY
00IIIeYeTOBEYECKOM KYIbTYPHI,
* CAMOCTOSITEJILHOCTh B MPUOOPETEHUH HOBBIX 3HAHUHN U MPAKTUYECKUX YMEHUH;
* TOTOBHOCTH K BEIOOPY JKU3HEHHOTO MYTH B COOTBETCTBUHU C COOCTBEHHBIMU MHTEPECAMHU U BO3ZMOKHOCTSIMHU;
*  MoOTHUBaLUs 00pPa30BaTEIbHOMN JAEATEILHOCTH HA OCHOBE JUYHOCTHO OPUEHTUPOBAHHOTO MOAXO0/1a;
* popMupOBaHUE IIEHHOCTHOT'O OTHOILIEHHUS JIPYT K APYTY, K YUUTEII0, K aBTOpaM OTKPBITHI U U300pETEeHUH, K pe3yJibTaTaM 00yUYeHUsI.
MeTanpeaMeTHbIe pe3yJbTAThI

OOGy4aronuicst HOJIyYUT BOZMOXKHOCTD JiJIs1 (DOPMUPOBAHUS CIEAYIONIUX METAMIPEAMETHBIX Pe3yJIbTaTOB:
* OBJIQJICHHE HAaBBIKAMH CAMOCTOSITEIBLHOTO MPUOOPETEHUS HOBBIX 3HAHWM, OpraHu3aluu y4yeOHOUW NesTeIbHOCTH, MOCTAHOBKU IIEjei,
IJIAHUPOBAHUS, CAMOKOHTPOJIE M OIIEHKH pEe3yJIbTATOB CBOEH JESITEIBHOCTH, YMEHUSIMH MPEIBUIECTh BO3MOXHBIE PE3yJIbTaThl CBOMX
JICUCTBUM;
* MOHWMAHUE PA3TMYUA MEXKIY HCXOTHBIMU (paKTaMH W THIOTE3aMH JJIi MX OOBSCHEHUS, TCOPETUYECKUMH MOJIEISIMU U PEaTbHBIMH
o0beKTaMHU, OBJIaJICHUE YHHUBEPCAJIbHBIMU YYEOHBIMU JEHCTBUSIMU Ha MpUMEpax TUMOTe3 Jisi OOBSICHEHUS W3BECTHBIX (PAKTOB U
AKCIIEPUMEHTAJILHOM MPOBEPKU BBIIBUTAEMBIX THIIOTE3, pa3pab0TKU TEOPETUUECKUX MOJIeNIeH TTPOLIECCOB W SIBJICHUM;
* (opmMupoBaHME YMEHHI BOCIPUHUMATh, MepepadaThiBaTh M MNPEABSIBISATH WHPOPMAIMIO B CIOBECHOM, OOpa3HOW, CHMBOJIMYECKOMN
dhopmax, aHaIM3UPOBATh U NepepadaThiBaTh MOJTYUYCHHYIO HH(POPMAIUMIO B COOTBETCTBUH C TTOCTaBJIEHHBIMU 3a/1auaMH, BBIJICISATh OCHOBHOE
coJiep>KaHue MPOYUTAHHOTO TEKCTa, HAXOJAUTh B HEM OTBETHI HA TIOCTABJIICHHBIE BOIIPOCHI M U3J1arath €ro;
* IPUOOPETEHUE OMBITA CAMOCTOSITEILHOI'O MOKUCKA, aHalIU3a U 0TOOpa MHGOPMAILIUKU C UCIIOIH30BAHUEM PA3JIMUYHBIX UCTOYHUKOB U HOBBIX
MH(POPMAIIMOHHBIX TEXHOJIOTUHN JIsl PEIICHUS TTO3HABATEIbHbIX 3a]1a4;



* pa3BUTHE MOHOJOTUYECKON U AUATIOTMYECKOW PEYH, YMEHHUS BbIpaXKaTh CBOM MBICIIM, CHOCOOHOCTH BBICIYIIMBATh COOECETHUKA, IOHUMATh
€ro TOYKY 3pEHUs, IPU3HABATh PABO JPYroro 4ejJoBEKa HA MHOE MHEHUE;
* OCBOCHHE NMPUEMOB JICHCTBUI B HECTAHJAPTHBIX CUTYAIIMUSIX, OBJIAJICHUE SBPUCTUYECKUMH METOJJaMU PEIICHUS TPOOIIeM;
* (opMHpoBaHHE yMEHUHN pabOTaTh B TPYNIIE C BHIMOIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH, IPEICTABIATh U OTCTAUBATh CBOU B3IJISAbI U
yOeXIeH!s, BECTU JUCKYCCHIO.
PeryasituBubie YY /|
OO0yuaromuiics Moiay4YuT BO3MOKHOCTb JUIsl (POPMHUPOBAHUS CIAEAYIOMIMX PEryIsTUBHBIX Y'Y 1.
1. VYwmeHue camoCTOATEIBHO OMNPEAENATh LEeTu OOyYeHHs, CTaBUTh M (OPMYJIMpPOBATH HOBBIE 3aJaud B y4€Oe W MO3HABATEIHLHOU
JesTeIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH MO3HABATENILHON AesTeNbHOCTH. OOyUaroIIHIiCs CMOXKET:
* AHAJIM3UPOBATH CYIIECTBYIOIIUE U INIAHUPOBATh Oyylire 00pa3oBaTesbHbIE PE3YJIbTaThI;
* UJICHTU(PUIIMPOBATH COOCTBEHHBIE MPOOJIEMBI U ONIPEACIIATH IIaBHYIO PoOIemMy;
* BBIJIBUTATh BEPCHUH PEIICHUS MTPOOIEeMbI, (POPMYIHUPOBATH TUIIOTE3BI, IPEIBOCXUIIATh KOHEUHBIN PE3yJIbTaT;
* CTaBUTH 11€JIb JIEATETLHOCTH Ha OCHOBE ONpPeeIEHHOM MPOOIEMbI U CYHIECTBYIOIIUX BO3MOXKHOCTEH;
* popMynHpoBaTh yueOHbIE 3a7a41 KaK Iaru JOCTH>KEHHS TOCTABJIEHHON LENH JIeATeIbHOCTH;
* 000CHOBBIBATH 1I€JIEBBIE OPUEHTUPHI U TPUOPUTETHI CCHUIKAMHU HA IEHHOCTH, YKa3bIBasi 1 00OCHOBBIBAS JIOTHYECKYIO
MOCJIEIOBATENBHOCTD 1IAT0OB.
2. YMEHHE CaMOCTOATEIbHO IIAHUPOBATh MYTH JOCTIKEHUS IENel, B TOM 4HCIE albTepHATHBHBIC, OCO3HAHHO BBHIOMpaTh Hambolee
s exTUBHBIE CIOCOOBI PEIICHNS YUeOHBIX U TTO3HABATEIBHBIX 3a1a4. OOy4aromuics CMOXKET:
* OIpeaensaTh HeoOxoauMoe(ble) JeHCTBHUE(s]) B COOTBETCTBUM C YU€OHOM U MO3HABATEIBLHOM 3a/1auaMH U COCTABJISTh aJTOPUTM
ero(1x) BBITIOJIHCHUS;
* 000CHOBBIBATH U OCYIIECTBIIATH BBIOOpP HanboJsee 3(p(HEeKTUBHBIX CIIOCOOOB PEIICHHS YUEOHBIX U MO3HABATEIbHBIX 3a/1a4;
* OIPEIENATH/HAXOAUTh, B TOM YHCJIE U3 MPEI0KEHHBIX BAPUAHTOB, YCIOBHS /7S BBIIOJIHEHUS y4eOHOW U TIO3HABATENbHOM 3a/1a4;
* BBICTpaMBaTh KU3HEHHBIC IUIAHBI HA KPAaTKOCpOYHOE Oynyiuee (3asBISATH II€JIEBBIC OPUEHTHPHI, CTABUTh aJCKBAaTHbIE UM 3aJaud U
npejiaraTh 1eUCTBUS, YKa3bIBasi © 00OCHOBBIBAS JJOTHYECKYIO I1OCIIE0BATEILHOCTD IAroB);



*  BBIOMpATh U3 MPEIIOKEHHBIX BAPUAHTOB M CAMOCTOSITEILHO UCKATh CPENICTBA/PECYPChI I PEIICHUS 3aja4k/A0CTUKEHUS

I(S1%K

* COCTaBJIATH IUJIAH PEIICHUS MPOOIEMBI (BBIMTOTHEHUS TIPOEKTA, IPOBEACHUS UCCIICIOBAHNSA);

* ompeAessITh NOTEHIUAIbHBIC 3aTPYIHCHHS TP PEIICHUN YUeOHOM 1 MO3HAaBaTEIbHOM 3a]a4l U HAXOJIUTh CPEJICTBA JIJI UX

yCTpaHEHUs,;

* OIUCHIBATH CBOM OMBIT, OPOPMIISiSL €r0 JUIsl epejadul IPYTUM JIIOJISIM B BUJI€ TEXHOJIOTHH PELICHUS] TPAKTUYECKUX 3a1a4

ONpENEIEHHOrO KJIacca;

* IUIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAUBUIYATbHYIO 00Pa30BaATEIIbHYIO TPACKTOPHIO.

3. YMeHue COOTHOCUTH CBOHM JCUCTBHUSI C TUIAHHPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISThH KOHTPOJh CBOEH JACSITEIBHOCTH B MPOIECCE
JIOCTUKEHUS Pe3yJibTaTa, OMPEACNATh CIOCOOBI JEUCTBUN B paMKaxX MPEAJIOKEHHBIX YCIOBUM W TpeOOBaHUM, KOPPEKTUPOBATH CBOU
JIEHUCTBUA B COOTBETCTBUU C U3MEHSIOMIEHCs cuTyarueil. OOyJaronuics CMOXKeT:

* OIIPEAEIIATh COBMECTHO C MEAAroroM U CBEPCTHUKAMU KPUTEPUU MJIAHUPYEMBIX PE3YyJIbTAaTOB U KPUTEPUHU OLIEHKU CBOEH yueOHOMI
JEATEIIbHOCTH;

* CUCTEMATU3UPOBATh (B TOM YHUCJIE€ BHIOUPATh MPUOPUTETHBIC) KPUTEPHUH TUIAHUPYEMBIX PE3YyJIbTaTOB U OLICHKU CBOEH
JEATEIIbHOCTH;

* OTOMpaTh HWHCTPYMEHTHI JJisi OLEHHUBAHUS CBOEHW JI€ATENIBHOCTH, OCYIIECTBIATh CAMOKOHTPOJb CBOEU JEATEIbHOCTH B paMKax
MPEIIOKEHHBIX YCIOBUN U TpeOOBaHUI;

¢ OICHUBATB CBOIO ACATCIIBHOCTD, APTYMCHTUPY S IIPUYNHBI JOCTUIKCHUSA UJIIX OTCYTCTBUA INIAHUPYCMOI'O pE3yJibTaTa,

* HAXOJWThH JIOCTATOYHBIC CPEJICTBA JUISI BHIMTOTHEHUS YUSOHBIX JCHCTBUN B U3MEHSIONMICHCS CUTYAIlUU W/WUJIH TIPA OTCYTCTBHUH
IJIAHUPYEMOTO PE3yJIbTaTa;

» paboTas 10 CBOEMY IUIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO AESATEILHOCTh HA OCHOBE aHAJIM3a U3MEHEHUU CUTyallud JJIsl MTOTYUYEHHS
3aIIAHUPOBAHHBIX XapaKTEPUCTUK MPOIYKTa/pe3yibTaTa;

* YCTAHABJMBATh CBA3b MEXIY IMOJYYEHHBIMM XapaKTEPUCTHUKAMHU MPOAYKTAa W XapaKTEPUCTHUKAMHU TMPOLECCa JEITEIbHOCTH U IO
3aBEPILICHUU JEATEIbHOCTH NPEAIAraTh U3MEHEHNE XaPAKTEPUCTUK MPOLECCA T MOJYUYECHUS YIYyUIIEHHBIX XapaKTEPUCTUK TPOAYKTA;

* CBEpSTh CBOM JICUCTBUSA C LIEJIbIO U MTPU HEOOXOJUMOCTU UCTIPABIISITH OMIMOKH CAMOCTOSATEIBHO.

4. YMeHue olleHUBaTh MPaBUILHOCTD BBIMOTHEHUS yueOHOM 3a1aun, COOCTBEHHBIE BO3MOKHOCTH €€ pemieHus. O0ydaromuiicss CMOKET:

* ONpENEATh KPUTEPUU TPABUIILHOCTU (KOPPEKTHOCTH) BHITIOJIHEHUS yUeOHOM 3a/1a4u;






* AHAJIM3UPOBATH U 0OOCHOBBIBATH TPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS /IJIsl BHITIOJIHEHUS YUEOHOMU 3a/1auu;
* CBOOOHO TOJIH30BATHCS BHIPAOOTAHHBIMH KPUTEPHUSIMH OIICHKU ¥ CAMOOIICHKH, MICXO/IS U3 LIEH U UMEIOIINXCS CPEJICTB, pa3indasi pe3yiabTaT u
CIIOCOOBI JIENMCTBUI;
* OLICHUBATh MPOJYKT CBOCH NIEATETLHOCTH 1O 33a/IaHHBIM U/WJIU CAMOCTOSATEIBHO OMPEACIEHHBIM KPUTEPHUSIM B COOTBETCTBHH C IIEITHIO
eI TENbHOCTH;
* 000CHOBBIBATh JIOCTUKUMOCTH 11€JIM BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOUX BHYTPEHHHX PECYPCOB M IOCTYMHBIX BHEITHUX
pECypCoB;
* (bUKCUPOBATH U AHAJTIM3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
5. Branenue ocHOBaMM CaMOKOHTPOJSI, CaMOOIICHKM, MTPHUHSITHS PEIICHUH M OCYIIECTBICHUS OCO3HAHHOTO BHIOOpa B y4eOHOU W
MO3HaBaTEIbHOMU JeATebHOCTU. OOyYaromMiCcss CMOXKET:
* HaOMIOJATh M aHAJIM3UPOBATh COOCTBEHHYIO YUYEOHYIO M TO3HABATEIBHYIO JACSATEIBLHOCTh M JACSATEIBHOCTh JIPYTMX OOyYarolUXCs B
Ipoliecce B3auMOIIPOBEPKH;
* COOTHOCHUTD peajibHbIC U IJIAHUPYEMBIE PE3yIbTaThl MHAUBUIYaTIbHON 00pa30BaTEIbHON JEATEIbHOCTH U JI€NIaTh BHIBOJIBL;
* IPUHUMATDH PEIICHUE B yUeOHOM CUTyallud U HECTHU 32 HETO OTBETCTBEHHOCTH;
* CAaMOCTOSITEILHO OMPEJIENATh MPUUUHBI CBOETO YCIeXa WM HeYyCleXa U HAXOUTh CIIOCOOBI BBIXO/A U3 CUTYAIIMU HEYCIIeXa;
* PETPOCIEKTUBHO OMpPEIENATh, KaKue JAEHUCTBUS MO PEUICHUIO YU4eOHOM 3a/lauyd WM HapamMeTphbl 3TUX ACHCTBHUM MPUBEIU K MOJIYUYCHHUIO
MMEIOIIETOCs MPOAYKTa YUeOHOU esATEeIbHOCTH;
. JEMOHCTPUPOBATH PUEMBI pEryJsiiuu  TCUXO(PHU3NOIOrMUYEeCKUX/IMOLIMOHATIBHBIX COCTOSIHUN
s poctuxkeHust dddexra ycnokoeHus (YCTpaHEHHMSI SMOLMOHAIBHOM HampspKEHHOCTH), 3(dexTa BocCTaHOBJIEHUSA (ocialieHus
MPOSIBJICHUM yTOMJIEHUS ), 3D PeKTa aKTUBU3AIMH (TTOBBIIICHUS TICUX0(MU3UOJIOTHIECKON PEAKTUBHOCTH).
ITo3naBareabHbie YY ]|

OOGyuaronuiics MOJIYYUT BO3MOXKHOCTH JyIsi (OPMUPOBAHHUS  CIEAYIOUX Mo3HaBaTeabHbIX Y Y/I. 1. YMeHue onpenensite NoHITHS,
co3/1aBaTh 0OOOIICHUS, yCTaHABIMBATh AHAJIOTHH, KJIACCU(PUITUPOBATH, CAMOCTOATEIBLHO BBIOUPATh OCHOBAHUS U KPUTEPUH IS
KJ1accu(ukaIum, ycTaHaBIuBaTh

MIPUYUHHO-CJIEJACTBEHHbBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYKICHHUE, YMO3aKIIOUeHUEe (MHIYKTUBHOE, JACNYKTUBHOE, [0 aHAJIOTUHN) U JenaTh
BbIBO/IBI. OOYyUaIOMUNACS CMOXKET:
* MOJ0OUPATH CJIOBA, COMOAYUHEHHBIE KIIFOUEBOMY CJIOBY, ONIPEIEIISIIONINE €r0 IPU3HAKU U CBOWCTBA;






* BBICTPAMBATh JIOTHYECKYIO IIEMTOYKY, COCTOSIIIYIO U3 KIIFOUEBOTO CJIOBA U COMOYMHEHHBIX €MY CJIOB;

* BBIJICTATH OOMIWI TPU3HAK JIBYX WJIM HECKOJBKUX MPEAMETOB HIIN SBIICHUN U OOBACHITH X CXOJICTBO;

* 00BEIUHATH MPEAMETHI U SIBJIICHUS B TPYMIIBI IO ONPEACIEHHBIM TPU3HAKaM, CPaBHUBATh, KIACCU(PHUIIUPOBATh M 0000maTh (HaKThI U
SIBJICHUS;

* BBIJICTISATH SIBJICHUE W3 OOIIETO psijia IPYTUX SBICHHIA;

* OMPENENATh 00CTOATETHCTBA, KOTOPHIE MPEIIICCTBOBATN BOSHUKHOBEHHIO CBSI3M MEXKIy SIBICHUSMHU, U3 ITHX OOCTOSATEIHCTB BBHIICIATH
OTIpeICIIAIONTNE, CTIOCOOHBIC OBITh MPUIMHOM JAHHOTO SBJICHHS, BBISBIIATH IPUYMHBI U CIICJICTBUS SBJICHUMH;

* CTPOUTH PACCYXKICHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM W OT YACTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

* CTPOUTH PACCYKJICHHUE Ha OCHOBE CPABHEHUS MPEIMETOB U SIBJICHUM, BBIJICTISS IPU TOM OOIIIME TPU3HAKY;

* U3J1araTh MOJYyYEHHYIO HH()OPMAITNIO, MHTEPIPETUPYS €€ B KOHTEKCTE PelraeMoi 3a/1a4uu;

* CaMOCTOSITEIHHO YKa3bIBaTh HA MH(GOPMAIIHIO, HYKIAIONTYIOCS B MIPOBEPKE, MpEjIarath U MPUMEHATH CITIOCO0 MTPOBEPKHU

JIOCTOBEPHOCTH HH(POPMAIIHH;

* BepOaTM30BaTh SMOIIMOHAIBHOE BIICUATICHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;

* OOBSICHATH SIBJICHUS, TMPOIECCHI, CBS3M M OTHOIIEHUS, BBISBISEMBIC B XOJI¢ IO3HABATEIBLHON M HCCIICIOBATEIBCKOW JCATEIBHOCTH
(mpuBOAUTH OOBSICHEHHE C M3MEHEHHEM (OPMBI MPEJCTABICHUS; OOBSICHATH, NETATM3UPYS WIH 00001ast; OOBICHATh C 3aIaHHOW TOYKH
3peHHS);

*  BBIABIIATH U HA3bIBaTh MMPUYMHBI COOBITHS, SBICHUS, B TOM YHCJIE BO3MOKHBIC/Han0o0Iee BEpOSATHBIC PUUNHBI, BO3MOKHBIC TTOCIICACTBUS
3aJITAaHHOM MPUYHUHBI, CAMOCTOSATEIILHO OCYIIICCTBIISAS MPUUYNHHO-CIICICTBCHHBIN aHAIH3;

e JIeNIaTh BBIBOJ HA OCHOBE KPHUTHYECKOTO aHajn3a pPa3HBIX TOYEK 3PEHHS, IMOATBEPKIATh BBIBOJ COOCTBEHHOM apryMeHTallMed WiIu
CaMOCTOSATEILHO TIOYYCHHBIMU JaHHBIMH.

* . YMeHHUe c03/1aBaTh, MPUMEHATh U PEe0oOPa30BbIBATH 3HAKH M CUMBOJIBI, MOJICIA U CXEMbI JUIsS PEIICHUs YIeOHBIX U MO3HABATEIbHBIX 33/ad.
OOy4aronuncs CMOXeT:

» 0003HaYaTh CUMBOJIOM U 3HAKOM TIPEIMET U/WJIU SBJICHUE;

*  ONpPEIEINATh JOIMUYECKHUE CBA3U MEXKY IIpeIMETaMu 1/WIN SBJICHUSIMHU, 0003HaYaTh JTaHHbIE JIOTUYECKHUE CBSI3U C IIOMOILBIO
3HAaKOB B CXEME;

* co3/1aBaTh a0CTPaKTHBINA WM PEANIbHBIN 00pa3 MmpeaMeTa W/Win SBICHUS;

* CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCIIOBHI 3a/1auu U/WUJU CrIoco0a e€ pelieHus;



¢ CO3OaBaThb Bep6aJIBHI>Ie, BCIICCTBCHHBIC H I/IH(I)OpMaI_II/IOHHLIC MOACIN C BBIACICHUCM CYIICCTBCHHBIX XaPaKTCPHUCTUK 00BeKTa pInIb: |
OIIpCACIICHUA crocoba peuicHu:d 3aJa4 B COOTBETCTBUU C CHTyaHHCﬁ;



* IpeoOpa30BBIBATH MOJIEIH C IIEJIbIO BRISIBICHUS OOIIUX 3aKOHOB, ONPEACIISIIONINX JaHHYIO MTPEAMETHYIO 00J1acTh;

* NEPEeBOJUTH CIOXHYI MO COCTaBy (MHOTOACHEeKTHYI0) HH(POPMalUI0O U3 TIpa@UuecKoro uiu (OpMaTu30BAHHOIO (CUMBOJIBHOTO)
MIPEICTABIICHUS B TEKCTOBOE U HA00OOPOT;

* CTPOMUTH CXEMY, AJITOPUTM JIEUCTBUS, UCIIPABIATh WIM BOCCTAHABIIMBATh HEM3BECTHBIN paHEe aJITOPUTM HA OCHOBE MMEIOIIETOCs 3HAHUS
00 00beKTe, K KOTOPOMY NPUMEHSETCS aJTOPUTM;

* CTPOUTH JI0KA3aTEJIbCTBO: MIPSIMOE, KOCBEHHOE, OT MMPOTUBHOIO;

* aHAIM3UPOBATH/pedIeKCUPOBATH OMBIT Pa3pabOTKHU U pean3aluu Y4eOHOTO MPOEKTa, UCCIEeNOBaHUS (TEOPETUYECKOT0, IMITUPUUECKOTO)
Ha OCHOBE MPEJIOKEHHOHN NMPoOIEeMHON CUTYallMH, TOCTABICHHOM 1€/ W/WIN 3aJJaHHBIX KPUTEPUEB OLIEHKH MPOIyKTa/pe3ysbTara.

» CMmbicioBoe ureHre. O0ydaronuncs CMOKET:

* HaXOJUTh B TEKCTE TpeOyemMyto HH(PpOpMaIKIO (B COOTBETCTBUH C LIEJISIMU CBOCH JIEITEIIbHOCTH);

* OPUEHTHUPOBATHCS B COACPKAHUU TEKCTA, TOHUMATh LEIOCTHBIN CMBICI TEKCTA, CTPYKTYPUPOBATH TEKCT;

* YyCTaHABIUBATh B3aMMOCBS3b OMUCAHHBIX B TEKCTE COOBITUH, SBICHHIA, IIPOLIECCOB;

* PE3IOMUPOBATH IVIABHYIO UJICIO TEKCTA;

* KpUTUYECKHU OLICHUBATh COJIEPKAHUE U (POPMY TEKCTA.

- @OpMHpOBAaHUE U PA3BUTHE HKOJIOTHUYECKOTO MBIILUIEHUS, YMEHUE NMPUMEHATh €r0 B MMO3HABATENIbHOW, KOMMYHHKATUBHOM, COLIMAIBHON
NPaKTHKE U MPOoQPecCHOHANBHON opreHTannu. O0yJaromuiics CMOXKET:

* OIIPEAEIIATh CBOE OTHOILIEHUE K IPUPOIHOI Cpele;

* AHAJIM3UPOBATH BIIMAHHUE SKOJOTUYECKHUX (DAaKTOPOB HA Cpely OOUTAHUS KUBBIX OPraHU3MOB;

* IPOBOJIUTH PUYHUHHBIA U BEPOSITHOCTHBIN AHAIN3 DKOJOTHUYECKUX CUTYaLNN;

* POTHO3UPOBATH U3MEHEHUS CUTYAIMH MPU CMEHE JEHCTBUSA OAHOr0 akTopa Ha JEeHCTBUE APYyroro GakTopa;

* pacIpoCTPaHATh FKOJOTMYECKHUE 3HAHUS U YYACTBOBATh B MPAKTUYECKUX JEJIaX MO 3aIIUTE OKPYKAIOUIEH Cpeibl;

* BbIpaXkaTh CBOE OTHOILICHHE K IPUPOJIE YEPE3 PUCYHKH, COUMHEHUS, MOJIENH, IPOEKTHBIE PAOOTHI.

- Pa3BuTHe MOTHBAIIMU K OBJIAJICHUIO KYJbTYPOU aKTUBHOTO UCIIOJIB30BAHUS CIOBApPEN U JPYTUX MOUCKOBBIX cucTeM. OOyuaronuiics
CMOJXKET:

* OIpEeaENITh HEOOXOIMMBbIE KIIFOUEBbIE IOMCKOBBIE CI0BA U 3aIIPOCHI;

* OCYIIECTBJISATh B3aNMOJEHCTBUE C JJIEKTPOHHBIMU TIOMCKOBBIMH CUCTEMAaMHU, CIIOBAPSIMU;






* (hopMHpOBaTH MHOKECTBEHHYIO BHIOOPKY U3 MOMCKOBBIX UICTOYHHUKOB /Il OOBEKTUBU3ALIUU PE3YJIbTATOB [TOMCKA;

* COOTHOCHTH IIOJIy4EHHBIE PE3YJIbTAThI [IOUCKA CO CBOEU AEATEIBHOCTHIO.

KommyHnukatusubie Y'Y /|

1.  YMeHue OpraHu3oBbIBaTh Yy4e€OHOE COTPYIHHYECTBO M COBMECTHYIO JESITEIBHOCTh C YYMTEIEM W CBEPCTHUKAMHU; padOTaTh
WHAMBHUIYAJIbHO U B TPYIINE: HAXOAUTh oOlee pelIeHne U pa3peniarb KOH(QIUKTHI Ha OCHOBE COTJIACOBAaHUS MO3UIMI U yuéTa MHTEPECOB;
(bopMyIupOBaTh, AprYMEHTUPOBATh U OTCTauBaTh CBOE MHEHHE. OOyUarOIUICS CMOXKET:

* OIIPEAEIIATH BO3MOKHBIE POJIM B COBMECTHOM JI€ATEIBbHOCTH;

* UTPaTh OMPEACIEHHYIO POJIb B COBMECTHOM JIESITENILHOCTH;

* IPUHUMATh TO3UILHUIO0 COOECETHHKA, TMOHUMAsl TMO3UIIMIO JIPYTroro, pa3jinyarh B €ro pedyd: MHEHHUE (TOUKY 3pEHHs), JT0Ka3aTeIbCTBO
(aprymenTsl), GakThl; THIIOTE3bI, AaKCHOMBI, TEOPHUH;

* ONpEETATh CBOU ICUCTBUS U IEUCTBUS MApTHEPA, KOTOPBIE CIOCOOCTBOBAIN MJIM MPENSATCTBOBAIN MPOIYKTUBHON KOMMYHUKAIINY;

* CTPOUTH MO3UTUBHBIE OTHOIIEHUS B Mpoliecce yueOHOM U O3HABATENbHOMN AESTEIbHOCTH;

* KOPPEKTHO U apTyMEHTHUPOBAHHO OTCTaWBaTh CBOIO TOYKY 3PEHHUS, B JTUCKYCCHU YMETh BBIJIBUTATh KOHTPAPTYMEHTHI, mepedpa3zupoBath
CBOIO MBICJIb (BJIaJICHHE MEXaHU3MOM DKBUBAJICHTHBIX 3aMEH);

* KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPW3HABATH OIMMOOYHOCTH CBOETO MHEHHUS (€CIM OHO TaKOBO) U
KOPPEKTUPOBATH €T0;

* mpeajiaraTh aJbTePHATUBHOE PEIICHUE B KOHPIMKTHONU CUTYAIINH;

* BBIJICJISATH OOIIYIO TOUKY 3pEHUS B IUCKYCCHH;

* JIOTOBApPUBATHCS O MPABUIIAX M BOMIPOCAX JIsl 0OCYKIEHUSI B COOTBETCTBHUH C MOCTABJICHHOM Tepe]] TPYIION 3a/1auei;

* OPraHU30BBIBATh YUYEOHOE B3aMMOJICUCTBUE B rpymIie (OnpeaensaTh o0Iue ey, pacpeaeisiTh POJd, JOTOBAPUBATLCS JIPYT C IPYTOM U T.
),

* YCTpaHSTh B paMKax Juajiora pa3pbiBbl B KOMMYHHUKAIIMH, OOYCIIOBJIECHHbIC HEMOHUMAHUEM/HENPUATHEM CO CTOPOHBI COOECEIHMKA
3a/1auu, GOPMBI WIIH COACPIKAHUS TUATIOTa.

2. YMeHue 0CO3HaHHO UCMOJb30BaTh PEUEBBIC CPEACTBA B COOTBETCTBUU C 33/1aueii KOMMYHUKAIIMU JJISl BBIPAXKEHUSI CBOUX UYBCTB, MBICTIEH
U MOTpeOHOCTEN NJisd TUIAHUPOBAHUSA M PETYJAIMU CBOEHM JEATETbHOCTU, BIAJEHHE YCTHOM W MHUCHBMEHHOM pPEUbl0, MOHOJOTHYECKOMN
KOHTEKCTHOU peubto. OO0yUaromuics CMOXKET:

* ONpEETATh 3a7a4y KOMMYHHUKAIIMU U B COOTBETCTBUU C HEW OTOMpPATh PEUEBBIE CPE/ICTBA;






* OoTOMpPATh U UCTIOIH30BATh PEUYEBBIE CPEACTBA B MPOLIECCE KOMMYHHKAIIMU C APYTUMH JIFOJIBMHU (JIMAJIOT B TIape, B MaJIOi rpymrne U T.

1),

* TPENCTaBISATh B YCTHOW WJIM MUCBMEHHOU (hopMe pa3BEPHYTHIN TUIAH COOCTBEHHOU JI€ATEIbHOCTH;

* co0JIFOaTh HOPMBI IyOJUYHOM peun, pEryiaMeHT B MOHOJIOTE U IUCKYCCUU B COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1aueii;

* BBICKA3bIBaTh U 00OCHOBBIBATH MHEHHUE (CY’K/IEHUE) U 3allpallluBaTh MHEHUE TapTHEPA B paMKax JUAJIOra;

* IPUHUMATH PEUICHUE B XOJIE AUAJIOTa U COTJIACOBBIBATH €ro ¢ COOECETHUKOM;

* CO3/1aBaTh MMChbMEHHBIE KJIUIIMPOBAHHBIE U OPUTHHAIIbHBIE TEKCTHI C UCTIOJIB30BAHUEM HEOOXOIUMBIX PEUEBBIX CPEJICTB;

* HCIOJIb30BaTh BepOAJIbHBIE CPENICTBA (CPEACTBA JIOTUUECKOW CBSI3M) /JIs BBIJCIICHHS] CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUICHHUS;

*  HCIOJIb30BaTh HEBEPOATbHBIE CPEICTBA UJIU HATJISIIHBIE MaTEPHUaIIbl, TOATOTOBJIEHHbBIE/ OTOOPAHHBIC MO PYKOBOICTBOM

YUUTENS;

*  JIe7aTh OIICHOYHBIM BBIBOJI O JOCTUKEHUU 1I€NTM KOMMYHHUKAIIMU HETIOCPEICTBEHHO MOCIIE 3aBEPIICHUS KOMMYHUKATUBHOIO KOHTAKTa U
00OCHOBBIBATH €TO.

3. ®opMHUpOBaHWE M PA3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIOIB30BaHUS HH(POPMAITMOHHO ~-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH (fHanee —
HKT). O6yuaromuiicss CMOXET:

* [IeJICHANPaBJICHHO UCKAaTh U UCIIOJIb30BaTh MHGOPMAIIMOHHbBIE PECYPChI, HEOOXOIUMBIC JIJI PEIICHUS YUeOHBIX U MPAKTUYECKUX 3a/1ad, C
nomonieto cpeacts UKT;

* BEIOMpATh, CTPOUTh U UCTOJIBb30BATh aJICKBaTHYIO MH()OPMAIIMOHHYIO MOJIEIb JIJIs TIepeladl CBOMX MBICJICH CpelICTBaMU €CTECTBEHHBIX U
(hopMaIbHBIX SI3bIKOB B COOTBETCTBUU C YCIOBUSMU KOMMYHHUKAIUH;

* BBIJICJIATh MH(OOPMAIIMOHHBINA aCTIEKT 3aa4M, ONIEpUPOBATH JIAaHHBIMH, UCII0JIb30BAaTh MOJIEIb PEIICHUS 3a/1a4H;

* UCIOJIb30BAaTh KOMITBIOTEPHBIE TEXHOJOTUH (BKJIIOYAs BHIOOP aJE€KBAaTHBIX 3aja4€ MHCTPYMEHTAIbHBIX MPOrPAMMHO-AIIAPATHBIX CPEJICTB
U CEpPBUCOB) ISl penieHus WHPOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX y4eOHBIX 3a7a4, B TOM YHUCJIE: BHIYMCIICHUE, HAMMCAHUE ITHCEM,
COUYMHEHUH, JOKIAZ0B, peepaToB, CO3JaHNE MPE3ECHTALUN U JIp.;

* HCI0JIb30BaTh HH(GOPMAIIUIO C YUETOM STUYECKUX U MPABOBBIX HOPM;

* co3/laBaTh WH()OPMAIMOHHBIC PECYPChl PA3HOTO THUIA W JJISI Pa3HBIX AyJUTOPUN, COONIOAATh MH(POPMAIMOHHYIO TUTHEHY W TIpaBHIIa
MH(}OPMAITMOHHON O€30MTaCHOCTH.

IIpeameTHBIE pe3yJbTATHI



OOyuaromuiics MoIyYUuT BOZMOKHOCTD JIJIs1 GOPMHUPOBAHUS CIAEAYIOMIMX MTPEAMETHBIX PE3yJIbTaTOB:
* 3HaHUS O MPUPOJE BAXKHEUIINX (PU3NYECKUX SIBICHUN OKPY>KAIOUIEro MUpPa U MOHUMAaHUE CMbICIA (PU3MUECKUX 3aKOHOB, PACKPBIBAIOLIUX
CBSI3b U3YUCHHBIX SIBJICHUMU;
* YMEHHUS MOJIb30BAaThCAd METOJAMH HAYYHOTO HCCIICOBaHUS SIBICHUW TPHUPOABI, MPOBOAUTH HAOIO/IEHUS, TUIAHUPOBATH W BBINOJHATH
AKCIIEPUMEHTHI, 00padaThIBaTh PE3yabTaThl U3MEPEHUM, MPEACTABIATh PE3YJIbTAThl U3MEPEHUN C MOMOILBIO Tabull, rpa@uKoB U Gopmyl,
OOHapy’KUBaTh 3aBUCUMOCTH MEXAYy (PU3NYECKUMH BEIMYMHAMH, OOBSCHATH MOJYUYEHHBIE PE3yJNbTaTbl U JIeJaTh BBIBOJbI, OLEHUBATH
IPaHULbI IOTPEMIHOCTEN PE3YJIBTATOB U3MEPEHUM;
* YMEHHUS NPUMEHATh TEOPETUYECKHE 3HaHUS MO (PU3MKE Ha MpaKTUKe, pemarh (U3NYECKUe 3a/Jayd Ha NMPUMEHEHHE MOJIYYEHHBIX
3HAHMU;
* YMEHUS U HABBIKU IPUMEHSTD MOJYyYEHHbIC 3HAHUS ISl OObSICHEHUS! TPUHIIUIIOB ACHCTBUS BaXKHEUIITUX TEXHUYECKUX YCTPOMCTB, pelIeHUs
NPAaKTHYECKUX 3a/1a4 MOBCEAHEBHOM KM3HU, oOecreueHusi 0€30MacHOCTH CBOEH KU3HU, PAllMOHAIBHOTO MPHUPOIONOIL30BAHUS U OXPaHBI
OKPYIKaIOIIEH CPEbI;
* (opMUpOBaHHE YOCKICHUSI B 3aKOHOMEPHOW CBSI3U U NMO3HABAEMOCTH SIBJICHUI MPUPOIbI, B O0BEKTUBHOCTA HAYYHOTO 3HAHMS, B BHICOKOM
LIEHHOCTY HAYKHU B Pa3BUTUH MAaTEPUAIBHON U TyXOBHOU KYJIBTYPHI JIFOJIEH;
* pa3BUTUE TEOPETHUUECKOIO MBIIIJICHUS Ha OCHOBE (POPMHUPOBAHHS YMEHHH yCTaHaBIMBATh (PaKThl, pa3ivyaTh NPUYUHBI U CIEACTBHUA,
CTPOUTh MOJIEIM U BBIABUTaTh THUIOTE3bl, OTHICKUBATh M (OPMYIHPOBATH JOKA3aTEIbCTBA BBIABUHYTHIX THUIIOTE3, BBIBOJUTH U3
HKCIIEPUMEHTAIBbHBIX (DAKTOB U TEOPETUUECKUX MOJIENEH (PU3NUECKHe 3aKOHBI;
* KOMMYHUKATHBHbIE YMEHUS: TOKJIAJAbIBATH O PE3YyJIbTaTax CBOET0 UCCIIEI0BAaHUS, y4aCTBOBATh B JUCKYCCUU, KPATKO U TOYHO OTBEYATh Ha
BOIIPOCHI, HCMOJIb30BATh CIIPABOYHYKO  JIUTEPATYpPYH apyrue VUCTOYHUKH WHGPOpMAIIH.



d. Conepskanue y4eOHOro npeamera
(mpakTHYecKasi YaCTh Y4eOHOrO COAep:KaHHMs TpeaMeTa YCHUJeHA MaTepualibHO-TeXHUYecKol 0a30ii nmenTpa «Touka pocrtay,
HCIOJIb3YEMOT0 VISl peaju3aiuu 00pa3oBaTe/ibHBIX MPOrpaMM B paMKax MpenoaaBaHust (PU3NKH)

duszuka u GusnvecKue MeToIbl H3yUYeHHUs IPUPOIbI

®duszuka — Hayka o npupoje. HaGmogenue u onucanue ¢uzndeckux siBjaeHui. POusnueckue npuOopbl. Ouznyeckre BEIUUYUHBI U UX
n3Mepenue. [lorpemHocTn n3MepeHuil.

MexayHaponnas cucreMa enuHul. Hayunslii MmeTon no3HaHus. @U3NYECKHUl SKCIIEPUMEHT U

¢dusnueckas reopusi. Hayka u TexHuka.

deMoHcTpanuu (¢ ucnojiL3oBanneM odopynoBanus «Touka pocra») HaGnmronenne (u3m4ecKux sBICHUN:  CBOOOHOTO MAEHUS

TEl, KOJICOaHHMIT MasTHUKA,
MPUTSKEHNUE CTATBHOIO I1apa MAarHUTOM, CBEUEHUE HUTH DJIIEKTPUUYECKOM JIAMITBI.
duszndeckue mpuoOOPHI.
JlaGopaTopHble padoThl M _ONbITHI (C HMCMOJAbL30BaHHEM o0opyaoBanusi «Touka pocra») OmnpeneneHue UEHBI JCICHUS IIKAJIbI
U3MEpUTETHLHOTO TIprbopa. M3mepenue aInuHBI.

N3mepenne oObema KUIKOCTU U TBEPAOTO Tena. M3aMepenue TemmepaTyphl.
MexaHn4yeckue siBJICHUS

Kunemaruka J/lnHamuka

3aKOHBI COXPAHEHHUS UMITYJIbCa U MEXaHUUECKOM sHeprur MexaHndeckue KojieOaHusl U BOJIHbI

Mexanuueckoe nBuKeHHE. OTHOCUTENBHOCTh JBMXKeHUs. Cuctema otcuera. Tpaektopus. IlyTe. IIpsMonnHeliHOe paBHOMEpPHOE JBUKEHUE.
CKOpoCTh paBHOMEPHOTO MIPSMOJIMHEWHOTO IBUKEHUA. METOIbl U3MEPEHUS PACCTOSHUSL, BPEMEHU U CKOPOCTH.

HepaBHomepHoe nBrkeHne. MrHoBeHHas CKOpPOCTh. YckopeHue. PaBHOyckopeHHoe nBwkeHue. CBoOomHoe maaenwe Ten. [paduku
3aBUCUMOCTH IIyTH U CKOPOCTH OT BPEMEHHU.

PaBHOMeEpHOE nBM>XEHHE MO OKPYKHOCTH. [lepuos u yactota oOpamenusd. SABnenue unepuuu. [lepsoiit 3akon HeroTona. Macca Tena.
[InoTHOCTH BemecTBa. MeTOAbI U3BMEPEHHUS] MACCHI U TIOTHOCTH.

BzaumopeiictBue ten. Cuina. [IpaBuiio cnoxenus cuii. Cumia ynpyroctu. MeTo ikl U3MEpEeHUST CUIIBI.






Bropoii 3akon Herotona. Tperuii 3akoH HprotoHa.

Cuna TsKecTH. 3aKOH BCEMHUPHOro TAroTeHusa. VcKyccTBeHHble cnyTHUKM 3emiu. Bec Ttema. HeecomocTh. I'eoneHTpuueckas wu
reJIMOLICHTpUYECKas cucTteMbl Mmupa. Cuiia TpeHus.

MomeHT cuitbl. Y ciloBUsI paBHOBeCHS pbryara. LIeHTp Tskectu tena. Y ciaoBUsl paBHOBECHS TEIN.

Nmnyinbc. 3aKOH COXpaHEHUs UMITYJIbCa. PEaKTUBHOE IBU)KECHUE.

Pabota. MomHocts. Kunetnueckas sneprus. [loTeHumanbHas 3HEprus B3auMOACHCTBYONIMX T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKOM SHEPIUU.
[Ipocthie Mmexanu3Mbl. KoaghuineHTt mone3Horo AecTBusi. MeTo bl u3MEpEeHust SHEPTUH, PaOOTHI U MOIITHOCTH.

JlaBnenue. AtmocdepHoe aaBiaeHue. Metoasl uaMepenus AaBieHus. 3akoH [lackans. ['uapaBaudeckue MamuHbl. 3aKkoH Apxumesa. Y clIoBUe
riaBaHus Ten. Mexanndeckue konebanus. [lepuos, yactora u ammutyaa konebanuit. [lepros konebanuii MaTeMaTHueCKOro u
NPY>KUHHOTO MasiTHUKOB. MexaHnnveckue BoJIHbIL. J[JiriHa BOJTHBL. 3BYK.

JdemoncTpanuu (¢ ucmojb3oBanueM oOopynoBanusi «Touka pocra») PaBHOMEpHOE MNpsAMOJUHENHOE ABUKEHHE. OTHOCHUTEIBHOCTH
JIBI)KEHUS. PaBHOYCKOpPEHHOE IBUKEHUE.

HarmpaBnenue ckopocTu Ipu paBHOMEPHOM JBUKEHUH 10 OKPY>KHOCTHU. SIBlieHHe nHepiuu. B3anumonenicTeue Ted.
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMAaIiH TPy KUHBIL.

Cnoxenue cui. Cuna tpenusi. Bropoii 3akon Herotona. Tpetuii 3akon Hetorona. HeBecomocTs.

3aKOoH COXpaHEHUs UMITYJIbca. PeakTUBHOE ABUKEHUE.

N3meHeHue DHEPIWMM TeJla TIPpU  COBEpIICHWH paboThl. [IpeBpalieHuss MEXaHUYeCKOM SHEPTUU U3 OJTHOU (POPMBI B JIPYTYIO.

3aBHCUMOCTH JaBJICHUS TBEPJIOTO TEJIa Ha OMOPY OT ACHCTBYIOIICH CHUIIBI U IUTOIIaAu omopbkl. O0HapyKeHHe aTMOCHEPHOTO JIaBJICHHUS.
N3mepenne atMocepHOro AaBiaeHUsS 0apOMETPOM - AHEPOUJIOM.

3akoH [lackans. ['mapaBnuueckuil mpecc. 3aKkoH Apxumena.

[Tpocteie MexaHn3Mbl. MexaHnnueckue Kojiebanus. MexaHndecKue BOJIHEI.

3BYKOBBIC KOJICOAHMSI.

VY ci10BUs pacpOCTPAHEHHUS 3BYKA.



JlabopaTopHblie padoThl M ONBITHI (€ HCMOJIb30BaHUEeM 00opyaoBanus «Touka pocray) M3MepeHue CKOpoCTH paBHOMEPHOTO JIBUKEHUS.

N3yyeHne 3aBUCMMOCTH MyTH OT BPEMEHH IPU PABHOMEPHOM M PABHOYCKOPECHHOM JBWKECHUU M3MepeHue yCKOpEeHHS NPSMOJUHENHOIO
PAaBHOYCKOPEHHOTO IBMKEHUs. I3MepeHne Macchl.

N3mepenne mIoTHOCTH TBEpAOTo Tena. MzMepeHue niIoTHOCTH JKHUIKOCTH.

N3mepenne cuitbl JMHAMOMETPOM.

CrnoxeHune CHJl, HallpaBJICHHBIX BJIOJb OJAHOU MpAMoil. CI0KEeHUE CUJl, HAIIPABJIEHHBIX MO YTIJIOM.
HccnenoBanne 3aBUCUMOCTH CUIIBI TSIKECTH OT MACChI TEJA.

HccnenoBanue 3aBUCHUMOCTH CHUJIbl YIPYTFOCTH OT YJUIMHEHUS TPYXKUHBI.

N3mepenune KeCTKOCTH NPy KUHBL.

UccnenoBanue cuiibl TpeHUs CKONIbXeHUA. 3Mepenne koadduiimenTa TpeHrs CKOJIbXKEHUS.

UccnenoBanue ycnoBuii paBHOBeCU pbluara. Haxox1eHue nueHTpa TSKeCTH IJI0CKOro Tena. Beruncnenue
KIIJI HakKTOHHOM IJIOCKOCTH.

N3mepenne KNHETUYECKOM YHEPTUH TEIIA.

N3mepenne n3MeHeHns TOTEHIIMAIbHOW SHEPTUH Tena. M3MepeHne MOIHOCTH.

N3mepenue apxumenoBou cuiibl. MI3yueHue yclioBUM IJIaBaHUS TEN.

N3ydeHune 3aBUCUMOCTH TTeprojia KojaeOaHuli MasiTHUKA OT JTMHBI HUTH. I3MepeHne yCKopeHusi CBOOOIHOTO MaICHUS C TTIOMOIIBIO
MasiTHUKA.

N3ydenune 3aBUCMMOCTHU NepU0ia KoJeOaHu rpy3a Ha MPYKHUHE OT MacChl Ipy3a. BeIMYyCKHUK HAyYUTCS:
* pacno3HaBaTh MEXaHUYECKHUE SIBJICHUS U OOBSCHITH HA OCHOBE MMEIOIIUXCS 3HAHWNA OCHOBHBIE CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS ITUX
SIBJICHUH: PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JIBM)KEHUE, CBOOOJHOE MaJeHUE TeJ, HEBECOMOCTh, PABHOMEPHOE JIBUKEHUE
110 OKPY>KHOCTH, MHEPIIMS, B3aUMOJCHCTBHE TEII, Iepeiada AaBjaeHus TBEPABIMHU TEIaMH, KUIKOCTSIMH M Ta3aMH, aTMOC(EpPHOE JTaBJICHUE,
IJIaBaHUE TEJ, PABHOBECUE TBEP/IBIX TeEJl, KoJieOaTeIbHOE JBUKEHHE, PE30HAHC, BOJTHOBOE JIBUKEHUE;
* OIUCHIBATh U3YYCHHBIC CBOMCTBA TEJI U MEXAHUUECKHUE SIBIICHUS, UCTIOJIb3Ys (PU3MUECKHE BEJIIUUMHBI: MTyTh, CKOPOCTh, YCKOPEHHUE, Macca TeJa,
IJIOTHOCTH BEIIECTBA, CHJIA, JaBJIEHUE, UMITYJbC Tela, KUHETUYECKas SHEPIHsl, MOTEHIIMaIbHas YHEPTUs, MeXaHudecKas padoTa, MeXxaHHMJecKas
motHocTh, KIT/[ mpocToro mexanusma, cuiia TpeHHs, aMILTUTY1a, IEPUO]] U 9acTOTa KOJIeOaHUH, NJTMHA BOJIHBI



U CKOPOCTh €€ paclpOCTpaHEHUs; MPU ONMHUCAHUU MPABWIBHO TPAKTOBATh (PU3UUECKUN CMBICT UCIIOIb3YEMbIX BEJIMYMH, UX 0003HAUYCHUS U

CAMHUIIBI U3MEPEHMSI, HAXOAUTH (POPMYJIIBI, CBA3BIBAIOIINE TAHHYIO (PU3NIECKYIO BEIMYUHY C IPYTUMU BETUIMHAMU;

* QHAJM3UPOBATh CBOMCTBA TEJI, MEXaHUYECKUE SBICHUS W TPOIECCHI, UCIOJIB3Ysl (PU3NYECKUE 3aKOHBI M TPHUHIUIIBI: 3aKOH COXPaHCHHS

SHEPIrYH, 3aKOH BCEMHUPHOIO TATOTEHUsI, paBHOAEHCTBYOMmAs cuna, I, I u III 3akonsl HproTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOH | 'yKa,

3akoH [lackans, 3akoH Apxumeza; Ipu 3TOM pa3IndaTh CIOBECHYIO (POPMYTUPOBKY 3aKOHA U €r0 MAaTEMATUUYECKOE BhIPAXKEHUE;

* pa3IM4aTh OCHOBHBIC IPU3HAKY M3YUYCHHBIX (DH3MUSCKUX MOJICIICH: MaTepraibHas TOYKA, MHEpIHAIbHAS CHCTEMa OTCUETa;

* pemiaTth 3a7a4M, UCIOJIb3Ys (PU3NUecKue 3aKOHBI (3aKOH COXPaHEHHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTCHUS, IPUHIIUIT CYTICPIIO3UITUN

cuin, I, I u 111 3axonsl HetoTOHA, 3aKOH cOXpaHEHUs UMITYJIbca, 3aKoH ['yka, 3akoH [Tackans, 3akoH Apxumesna) u GopMyJibl, CBSI3bIBAIOIIUE

¢dbuznyeckre BeIUYUHBI (MyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, INIOTHOCTh BEIeCTBa, CUJla, JaBJIeHUEe, UMITYJIbC Tella, KHHETHYeCKas
SHEprus, MOTCHIMANIbHAsE ~ DHEPTHS, MexaHuueckass pabora, MexaHuueckas MourHocTh, KITJI mpocroro mexanusma, cuiia

TPEHUS CKOJILKCHUS, aMIUTUTY/la, TIepUOJ, W YacTOTaKOJIeOaHUH, JUTAHA BOJIHBI 151 CKOpPOCTh €€

pacIpoCTpaHEHHs): Ha OCHOBE aHAJIM3a YCIOBUS 3a1a4M BBIICIATh (PU3UUCCKHUE BETUIMHBI M (POPMYJIbI, HEOOXOAUMBIE 1JI €€ pelIeHUs], U

MPOBOAUTH PACUETHI. BblnyCKHUK NOAYYUM BO3ZMOHNCHOCHb HAYUUMbCA!

* UCNOIL3068AMb 3HAHUS O MEXAHUYECKUX S18/IEHUSX 8 NOBCEOHEBHOU HCU3HU 01 0becnedeHus 6e30nachocmu npu 0opaujeHuy ¢ npubopamu u

MeXHUYeCKUMU YCMPOUCMEamu, 0 COXPAHEHUs1 300P08bsL U COONOOEHUSL HOPM IKOJ02ULECKO20 NOBEOCHUS 8 OKPYICalowell cpeoe;

* NPUBOOUMb NPUMEPLl NPAKMUYECKO20 UCHONb30BAHUS (DUBUUECKUX 3HAHUL O MEXAHUYEeCKUX SBNeHUAX U QU3UYeCKUX 3aKOHAX,

UCNONB30BAHUSL B0300HOBAAEMBIX UCTMOYHUKOB IHEP2UU, IKOJIOSUYECKUX NOCAeOCMBULL UCCTIe008AHUSL KOCMUYECKO20 NPOCMPAHCMEA;

* pasauyams cpaHuybl NPUMEHUMOCMU PUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce00wull xapakmep QyHOAMEeHMANbHbIX 3aKOHO8 (3AKOH COXPAaHeHUs

MeXaHUuyeckol 3Hepeuu, 3aKOH COXPAHEHUSl UMNYIbCA, 3aKOH BCEMUPHO20 MA2OMEHUs) U 02PAHUYeHHOCHb UCHONb308AHUSL YACNHBIX 3AKOHO8

(3axon I'yka, 3axon Apxumeoda u op.),;

* NPUEMAM NOUCKA U POPMYTUPOBKU OOKAZAMENLCNE BLIOBUHYMBIX 2UNOME3 U MEeOPemUYecKUx 6bl860008 HA OCHOBE IMNUPULECKU

VCMAHOBNIEHHbIX (DAKMO8;

* HAX00UMb A0EKBAMHYI0 NPEOJIOAHCEHHOU 3a0aye Pu3UiecKyro MOOeb, pa3peuams npooaemy Ha OCHOBE UMEIOUJUXCSL SHAHUL NO MEXAHUKE C

UCNONb308aAHUEM



MamemMamuyecko20 annapama, OYyeHu8ams peaibHOCMb NOJIYYEHHO20 3HAUeHUs. PU3UUecKOU BeTUYUHDL.
MouJiekyasipuasi pu3MKa ¥ TEPMOJIMHAMHUKA
CrtpoeHue 1 cBoiicTBa BellleCTB TemIOBbIC SIBICHUS

Crtpoenue BemiecTBa. TeruioBoe IBMKEHHWE aTOMOB M MoJieKyJ. bpoyHoBckoe nBmwkenue. uddysus. BzaumonelicTBue 4acTuil BEIIECTBA.
Monenu cTpoeHus ra3oB, KUJAKOCTEH U TBEP/IbIX TE U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MO/JIETIEH.

TennoBoe nBwxkeHue. TemnoBoe paBHOBecue. Temmeparypa u ee u3mepeHue. CBs3b TEMIEPATYPbl CO CPEIHEW CKOPOCTHIO TEIUIOBOTO
XaO0THYECKOTO JBIDKCHUS 4acTUll. BHyTpeHHss sHeprusi. Pabora m Teruionepenada Kak crocoObl M3MEHEHUS BHYTPEHHEW SHEPTHH Tena.
Bunpl Tennonepenadn: TEmIONPOBOAHOCTb, KOHBEKIMS, M3MydeHUE. KoIM4ecTBO TEIUIOTHI. Y elbHasl TEIUIOEMKOCTh. 3aKOH COXPaHCHUS
DHEPIUHU B TEIUIOBBIX MPOLIECCAX.

Ncnapenue u konaeHcauus. Haceimennsii nap. Biaaxuocts Bo3ayxa. Kunenue. 3aBUCHMOCTh TeMIIEpaTyphl KUIIEHHSI OT AaBieHwus. [InaBnenue
U KpHUCTaUIM3anus. Y JieibHas TeIUIOTa IJIaBJIeHUs U mapooOpa3zoBanus. Y AesibHas TEIJI0Ta cropanus. PacyeT KkoaudyecTBa TEIUIOThI IpU
TEIJI000MEHE.

[TpunHIMTIEI paObOTHI TETUIOBLIX ABuraTenei. [lapoBas TypOuHa. /[Buratens BHyTpeHHero cropanus. PeaktusHsbiil neuratens. KIIJ] TemmoBoro
neuratenst. O0ObsICHeHHE YCTPOUCTBA U MIPUHITUTIA ACHUCTBUS XOJIOIUIBLHUKA.

[IpeoOpazoBanusi SHEPTUH B TEIJIOBBIX MAIlIMHAX. DKOJOTHUECKUE MTPOOJIEMbl HCTIOJIb30BAHUSI TETUIOBBIX MAIIIKH.

JdeMoHcTpanum (¢ ucnojn3oBanueM odoopynoBanusi «Touka pocra») CxumaeMocTs ra3oB. Juddysus B razax u xuakoctsx. Mojaenb

Xa0THYECKOT0 JBMKEHHS MOJIEKYJ. Mozenb OpOYHOBCKOTO ABHKEHUS.

CoxpaHeHnne oobeMa KUJKOCTU NTPU U3MeHeHU! (popmbl cocyaa. CrieruieHre CBUHIIOBBIX WIMHAPOB. [IpuHImn nelcTBrst TepMOMETpa.

W3meHeHue BHYTpPEHHEH SHEpPrUM Tella MpPU COBEPLIEHUWM padOThl W MpU Temonepenaye. TernonpoBOJHOCTh Pa3IUYHBIX MaTE€pUAOB.
KonBekuus B KUAKOCTAX U razax. Termionepenaya myTeM U3J1y4eHUs.

CpaBHeHHE yIENbHBIX TEIIOEMKOCTEN Pa3IN4HbIX BElIecTB. SIBneHne ucnapenus. Kumnenue BoJbI.

[TocTostHCTBO TeMmepaTypbl KUIIEHUS! KUJIKOCTU. SIBJICHUS TUIaBJICHUS U KPUCTAJUTU3ALIUU.

N3mepenrie BIaXHOCTH BO3JyXa MCUXPOMETPOM WM TUTPOMETPOM. YCTPOMCTBO YETHIPEXTAKTHOIO JBUTATENsl BHYTPEHHETO CTOpPAHMS.
YcTpolicTBO napoBoi TypOUHBI



JlabopaTopHbie padoThl M ONBITHI (C HCHOJb30BaHMeM o00opyaoBanus «Touka pocra») MccinenoBaHne M3MEHEHUS CO BPEMEHEM

TEeMIIepaTyphbl OCThIBatomeld BoAbl. V3ydeHuwe sBieHus TemiooOMeHa. M3MmepeHue yaenbHON TEIUIOEMKOCTH BemecTBa. 3mepenue
BJIA)KHOCTH BO3/yXa.

HccnenoBanre 3aBUCUMOCTH 00bE€Ma ra3a OT JIaBJICHU [PU IOCTOSIHHOM TeMIepaType.

BpinyckHUK HayuuTCs:

1. pacno3HaBaTh TEIJIOBBIE SIBJICHHUS M OOBACHITH Ha OCHOBE MMEIOIIMXCS 3HAHWA OCHOBHBIE CBOMCTBA WJIM YCJIOBHS NMPOTEKAHUS ITHX
aBieHui: nud@ys3us, u3MeHeHne o0bEMA TeNn MNpU HArpeBaHUM (OXJIAXKICHUH), OOJbllas CHKUMAEMOCTh Ta30B, Majlasg CKUMAEMOCTh
KUJIKOCTEN U TBEPIBIX TEJ; TEIJIOBOE PAaBHOBECHE, UCHIAPEHUE, KOHJCHCAIMs], TUIaBJIEHUE, KpUCTAJIIN3aLUsl, KUIIEHUE, BIaKHOCTh BO3/yXa,
pa3IMyYHbIE CIIOCOOBI TEIIONepEIayu;

2. ONMUCHIBATh W3YYCHHBIC CBOWCTBA TEJI W TEIUIOBBIC SBJICHMS, MCTONB3YS (PU3NYCCKUE BEITUUYHMHBI: KOJIUYECTBO TEIJIOTHI, BHYTPEHHSA
SHEPIus, TEMIIEPATYPA, YJelbHas TeIUIOEMKOCTb BEIIECTBA, Y/elbHas TEeIUIoTa IJIaBJIECHUS U 1apooOpa3oBaHus, yIeJIbHAs TEIJIOTa CrOPaHus
TOIUIMBA, KOA(POUIMEHT MOJE3HOro JEWCTBHS TEIUIOBOIO JBHUraTess; MPU ONUCAHWU MPABUIBHO TPAKTOBaTh (PU3MYECKUNA CMBICT
UCIOJIb3YEMBIX BEJIMYUH, UX 0003HAUYEHHUS U €AMHUIIBI U3MEPEHUS, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLIUE JAHHYIO (PU3UUYECKYIO BEIMUUHY C
JPYTUMU BEJITUYUMHAMM;

3. aHaIM3WpOBaTh CBOMCTBA TEJ, TEIUIOBHIC SBIICHUS M MPOLECCHI, UCHONB3YS 3aKOH COXPAHEHHUS SHEPTUH; pa3indaTrh CIOBECHYIO
(GbOopMyJIMPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE;

4. pasznuyaTh OCHOBHBIE IPU3HAKHU MOJIEIEN CTPOEHUS T'a30B, )KUJKOCTEN U TBEPABIX TEIL;

5. pemiatb 3aJayM, UCIOJIb3Ys 3aKOH COXPAHEHUs SHEPrMM B TEIUIOBBIX Mpoueccax, GOpMyJibl, CBA3bIBAIONINE (DU3UUECKUE BEIUYUHBI
(KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HHEpPrus, TeMmIlepaTypa, yiAelbHas TEIUIOEMKOCTh BEIIECTBA, YJeibHas TEIUIOTa IUIaBICHUS U
napooOpa3oBaHUsl, yJelbHas TEIJIOTa CrOpaHus TOIUIMBA, KO3(PQPUIMEHT MMOJE3HOro JEeUCTBUS TEIUIOBOTO JBUTATENs): HA OCHOBE aHAIM3a
YCIJIOBHS 33741 BBIIACIATh (PU3MUECKHUE BEIMUMHBI U OPMYJIbl, HEOOXOIUMBIE AJIs €€ PEIICHHUS], U IPOBOJIUTH PACUETHI.

Buinycknuk noayuum 603MO*CHOCb HAYYUMbCAL:

6. ucnonvzosamo 3Hanus 0 MeENIOBbIX AGNEHUAX 8 NOBCEOHEGHOU HCU3HU OJisl obecneyenuss 6e30nacHocmu npu obpaweHuu ¢ npubopamu u
MEeXHUYECKUMU YCMPOoUucmeamu, OJisl COXPAHEHUs 300p06bs U COONI0OeHUs HOPM IKOJIO2UYECKO20 NOBEOeHUsl 8 OKpyicarwel cpeoe;
NPUBOOUMb NPUMEPDL IKOTOSUYECKUX



nociredcmsuii pabomsl 0sucameneu enympennezo czopanus ([{BC), mennogulx u 2udposneKkmpocmanyuil;

{. npusoOums npumepsbl NPAKMULECKO20 UCNOTbI0BAHUS PUULECKUX 3HAHULL O MENIOBbIX ABNEHUSX,

8. paznuuams epanuybl NPUMEHUMOCU DU3ULECKUX 3AKOHO8, NOHUMAMb 8Ce0OWull xapakmep QyHOAMEHMANbHbIX YUIULECKUX 3AKOHO8
(3aKOH cOXpaneHus dHepauUU 8 Meno8bIX NPOYeCccax) U 02PaAHUYEeHHOCHb UCNONIb308AHUS YACHHBIX 3AKOHO8;

9.npuémam noucka u GopmyIuposKu 00KA3AMENbCNE GbLOGUHYIMBIX 2UNOME3 U MeopPemuiecKux 6bl80008 HA OCHO8E IMNUPUYECKU
YCMAHOBNIEHHbIX PaKmMo8,

10. naxooumw adexeamnyio npeonoxcenHou 3adaue Quzudeckyro Mooeib, paspeuams npodiemy Ha 0CHO8e UMEIOWUXCSL 3HAHULL O MENI08bIX
ABNEHUSAX C UCNONb308AHUEM MAMEMAMUYECK020 ANNApama u OYeHU8ams peaibHOCmb NOIYYeHHO20 3HAYeHUs PU3ULEeCKOU BeTUYUHDL.
DJIeKTpUYeCcKHe U MATHUTHBIC SBJICHUS

DnexkTpudecKue sBlieHuss MarHuTHbIE sIBJICHUS DJIEKTPOMArHUTHbIE KoJeOanust U BOJHbI ONTHYECKUE SBJICHUS DIEKTPU3AIIHS Tell.
DnekTpuueckuid 3apsij. IBa Buaa aneKTpuyecKuX 3apsaaoB.

B3aumopericTBre 3apa10B. 3aKOH COXPAaHEHUA JIEKTPUUECKOTO 3apsaaa. DIEKTPUUYECKoe moje. JlelcTBre 3IIeKTPUYECKOro MoJisl Ha
ANEKTPUYECKUE 3apsaapl. [[pOBOOHUKH, TUAIIEKTPUKU U MOTYIIPOBOIHUKH.

[TocTostHHBIN 3JIEKTpUUECKUAN TOK. MICTOUHMKN MOCTOSTHHOTO TOKa. JleHCcTBuUA 35ieKkTpuueckoro Toka. Cuna Toka. HanpspkeHnue. DieKTpuueckoe
CONPOTUBJICHUE. DJEKTpUueckas 1enb. 3akoH Oma [ ydacTka anektpuueckoit nenu. IlocienoBarenbHOEe W MapaliesIbHOE COSTUHEHUS
MPOBOAHUKOB. PaboTa 1 MOIIIHOCTB JIEKTPUUECKOTO TOKA. 3akoH [[xoyins-Jlenna. Hocurenu a5ekTpudyeckux 3apsijioB B MeTasiax.

OnbiT Opcrena. MarouTHoe mojie Toka. B3aumojelcTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe mojie 3eMiid. DJeKTpomarHur. JleicTBue
MAarHUTHOTO TOJisi HAa MPOBOAHUK ¢ TOKOM. Cuiia Amnepa. DIeKTpoABUraTedb. DIEKTPOMATHUTHOE peje. DIEKTPOMAarHUTHAsT UHAYKIUA.
OnbiTel @apanes. [IpaBuio Jlenua. DnekTporeneparop.

[Tepemennsiit Tok. Tpanchopmarop. [lepenaua snekTpuueckoit SJHEPTUKM Ha PaCcCTOSTHUE.

DONeKTpOMarHuTHbIE KojeOaHus. DJIEKTPOMAarHUTHBIE BOJHBI W WX cBoWcTBa. CKOPOCTh PACHPOCTPAHEHHUS SJIEKTPOMArHUTHBIX BOJIH.
[IpuHIUIIBI PAIUOCBS3U U TEJICBUICHUS.

Cser - QJICKTPOMArduTHas BOJIHA. Bnusaue SJICKTPOMAarduTHBIX H3queHHfI Ha JKMBBIC OPTaHU3MBI.



[IpssmonuHeliHOE pacnipocTpaHeHnue cBeTa. OTpakxeHUe U NMPEJOMIIEHUE CBETa. 3aKOH OTpakeHus cBeta. [limockoe 3epkano. JInaza. PokycHoe
paccrosinie JruH3bl. OnTHyeckas cuia JUH3bL. ['11a3 kak onTudeckas cucteMa. Onrudeckue npudopsl. ucnepcust crera.

JdemMoHcTpanum (¢ ucnoab30BaHueM o0opynoBanus «Touka pocray) Dnexkrpuszanus Tei. J[Ba poia dIEKTPUUECKUX 3apAIOB.
YcerpoilcTBO U AeiicTBHE 31eKTpockona. [IpoBOAHMKH U U30JISTOPHI. DIEKTpU3alins yepe3 BausHue [lepeHoc 351eKTpuiyeckoro 3apsia ¢
OJIHOTO T€JIa Ha Ipyroe 3aKOH COXPaHEHUs dJIEKTPUUECKOTO 3apsiaa. ICTOUHHKY MOCTOSSHHOTO TOKa. COCTaBIIEHUE DJIEKTPUYECKON LIETIH.
W3mepeHue CUIIbl TOKa aMIIEPMETPOM.

Habmroienne mocTostHCTBA CHITBI TOKA Ha Pa3HBIX y4acTKaxX HEPa3BETBICHHON AJIEKTPUUECKON IETH.

N3mepeHne cuitbl TOKa B pa3BETBICHHOM JIEKTPUYECKOM Lenn. MI3MepeHne HanpsiKeHUsE BOJIbTMETPOM.

N3ydenne 3aBUCUMOCTH JJIEKTPUYECKOrO CONPOTHUBIICHUS IPOBOJHMKA OT €ro JUIMHBI, IUIOHIAAM IONEPEYHOrO0 CEYECHHMs M MaTepuaa.
VY nenpHOE conpoTuBiieHUE. PeocTaT n Mara3ud CONpOTUBIICHUM.

N3MepeHne HalpsHKEHH B MOCIEA0BATENBHOM AJEKTPUUECKON LeNU. 3aBUCUMOCTh CHJIBI TOKA OT HANPSKEHUS HA YYaCTKE DJIEKTPUUECKON
nenu. OnbeIT OpcTena. MarHuTHOE MoJie TOKa.

JleficTBE MArHUTHOIO MOJII HA MPOBOJHUK C TOKOM. YCTPOMCTBO BJEKTPOABUTATENs. DJEKTpoMmMarHuTHas uHaykuusa. [IpaBuno JleHuna.
CamMouHayKIIHS.

ITonydenune nepeMeHHOro TOKa Py BPaIlleHUY BUTKA B MATHUTHOM TI0JIE. Y CTPOMCTBO IeHEepaTopa MOCTOSHHOTO TOKA.

YerpoiicTBO TeHepaTopa MepeMEeHHOT0 TOKa. Y CTpOMCTBO TpaHcdopmarTopa.

[lepenaya 31eKTpUUECKOM SHEPTUU. DIEKTPOMArHUTHBIE KOJICOaHNUS.

CBOIICTBA JIEKTPOMATHUTHBIX BOJIH.

[Mpunatmn neiictBust MUKpodOoHa U TpOMKOTOBOpUTEs. [IpHHIUIBI paguoCBsI3u.

HUctounuku ceera.

[IpsimonuHEtHOE pacpocTpaHEHHE CBETA. 3aKOH OTPa)KEHHUs CBETA.
N3o6paxenue B miaockoM 3epkaie. [Ipenomnenue caera.
Xox mydeid B coduparonieil inaze. X0 JIydeil B paccenBarolei JIMH3E.



[Tomyuenue n300pakeHUi ¢ TOMOIIBIO JINH3.
[TpunHiun AecTBUS MPOEKIIMOHHOTO amnmapara u ¢oToarnrmnapara. Mojens riasa.
Jlucrtiepcus 6emoro cBeTa.

[Tomyuenue 6eoro cBera Mpu CI0KEHUH CBETa Pa3HBIX 1[BETOB.
JlabopaTopHblie padoThl M ONBITHI (C MCMOJIb30BaHUEM 00opynoBaHus «Touka pocra») HabmoneHue 31eKTpUIecKOTo B3auMOACHCTBUS
ten COopKa dIEKTPUUECKON 1ENU U U3MEPEHNE CUIIbI TOKA U HAIMPSHKCHMUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA B IPOBOJHUKE OT HAINPSKEHUS HA €r0 KOHIAX IPU IMTOCTOSHHOM CONPOTHUBJIEHUH.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA B DJIEKTPUYECKOMW LIENN OT CONMPOTUBIIEHUS IPU TOCTOSHHOM HAMPSIKEHUH.

N3yyenue nocnenoBaTesibHOTO COCIMHEHNS TPOBOJHUKOB M3yueHue napauieIbHOro COeIMHEHUSI TPOBOJHUKOB

N3mMepenue conpoTUBiIEHUE IPU TOMOILIN aMIIEPMETPa U BOJIBTMETPA.

N3ydenne 3aBUCUMOCTH 3JIEKTPUYECKOrO COMNPOTHUBICHUS NPOBOJHMKA OT €ro JUIMHBI, IUIONIAAM MOMNEPEYHOr0 CEUYECHHs M MaTepuaia.
VY nenwHoe conporuBieHue. M3mepenue paboThl 1 MOITHOCTH AJIEKTPUUYECKOTO ToKa. M3yueHne B3auMoIeMCTBUS MOCTOSHHBIX MarHUTOB.

HccnenoBanre MarHWTHOTO MOJISI OMPSIMOTO MPOBOJHUKA U KaTyIIKH ¢ TOKOM. MccinenoBaHue siBJICHUSI HaMarHU4YMBaHUs kele3a. M3ydeHue
MPUHLNANA JIEUCTBUSA 3JIEKTPOMAarHUTHOro pene. M3yueHuwe OelCTBUS MArHUTHOTO MOJIE HAa MPOBOAHUK C TOKOM. M3ydeHue mpuHIUIIA
JEUCTBUSA dNEeKTpojaBuratens. V3ydeHue sBIEHUS JJICKTPOMATHUTHON WHAYKIWH. W3yueHuwe mnpuHIMNA aedcTBHUs TpaHchopmaTopa.
N3yueHune sBIeHUS pacpOCTPAHEHHUS CBETA.

HccnenoBanre 3aBUCUMOCTH yTila OTPaXEHUs OT yrila najeHus cBera. MzyueHue cBOMCTB N300pakeHus B INIOCKOM 3epkaiie. MccnenoBanue
3aBUCHUMOCTH yIJla IPEJIOMJICHHUS OT yIJIa MMAICHUS ceera.  M3mepenue (GoOKyCHOro pacctosiHus coouparoiieit auH3bl. [lomyuenue
M300paKEHUI ¢ TTOMOIIBIO coOuparorelt Jina3bel. Habmroenne sBjaeHus AUCTICPCUH CBETA.

BrinmyckHUK HAyduTCs:

11. pacrmio3HaBaTh JIEKTPOMArHUTHBIC SIBJICHUS U OOBSCHITH HA OCHOBE MMEIOLIUXCSI 3HAHUM OCHOBHBIE CBOMCTBA WUJIM YCIIOBUS IPOTECKAHUS
ATUX SBJICHUW: DJIEKTPU3allMsl TEJ, B3aWMOJICUCTBUE 3aps/iOB, HArpEBaHUE MPOBOJHHMKA C TOKOM, B3aMMOJECHCTBUE MAarHUTOB,
AJEKTPOMArHUTHAsI UHAYKIUS, I€MCTBUE MAarHUTHOTO IOJI HA IPOBOAHUK C TOKOM, IPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE U
IIPETOMIIEHUE CBETA, TUCIIEPCHSI CBETA;

12. ommchIBaTh M3yYCHHBIE CBOMCTBA TEJ M DJICKTPOMArHUTHBIC SBJICHUSI, HCTIONIB3Ys (PHU3NUCCKHE BETMYUHBI: DJICKTPUUSCKHUH 3aps, CHUiia
TOKa, JJIEKTPUIECKOE






HaINpsDKCHUE, JIEKTPUYECKOE COMPOTHBICHUE, YACIbHOE COMPOTHUBIICHHE BEIIECTBA, PabOTa TOKA, MOIIHOCTh TOKAa, (POKYCHOE PACCTOSIHUE W
ONTHYECKAsl CHJIa JIMH3BI;, NIPU ONHCAHWU TPABUIBHO TPAKTOBATh (DPMU3UUCCKUN CMBICI HMCIIOJb3YEMbIX BEIMYHH, UX O003HAYCHHS W CIUHHIIBI
U3MEPEHUS; YKa3bIBaTh (hOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3MUYCCKYIO BEJIMUUHY C IPYTUMH BETHUYHHAMU;

13. ananu3upoBaTh CBOWMCTBA TE€J, DSJECKTPOMATHUTHBIC SIBJICHUS M MPOIECCHI, HCMONB3YysS (U3NYECKHUE 3aKOHBI: 3aKOH COXpPaHCHUS
AIEKTPUUECKOTO 3apsiaa, 3akoH Oma Jyis ydacTka 1ienu, 3akoH Jkoyns—IJIeHia, 3akoH NPpSIMOIHMHEHHOTO PacpOCTPAHCHHS CBETA, 3aKOH
OTpaXEHUS CBETA, 3aKOH MPEJIOMJICHHUS CBETA; MPH 3TOM pas3iindaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M €r0 MaTEeMAaTHUYECKOE BHIPAKCHHCE,
14. pematps 3ama4u, UCMONB3Ys (pu3nueckue 3akoHbl (3akoH OMa aJig ydacTka 1enu, 3akoH J[koyns—IJIeHia, 3aKkoH NPSIMOJIUHEHHOTO
pacnpoCTpaHEHHUsI CBETa, 3aKOH OTPAKCHUS CBETA, 3aKOH MPEJIOMIICHUS CBeTa) U (OPMYJIbI, CBSA3BIBAIOININE (PU3WYECKUE BEIMYHMHBI (CHJIa
TOKa, DJICKTPUUYECKOE HANPSDKCHHE, JJICKTPUYECKOE COMPOTUBIICHUE, YIIEILHOE CONMPOTHBIICHNWE BEIIECTBA, paboTa TOKA, MOIIMHOCTH TOKAa,
(GOKyCHOE pPACCTOSHHE W ONTHYECKas cuja JUH3BI, (OPMYJIBI pacuéra 3JICKTPUYCCKOTO CONPOTHUBIICHHUS TPH TIOCICIOBATCIIBHOM H
napajyieIbHOM COEJUHEHUU TPOBOJHUKOB); HAa OCHOBE aHaNIM3a YCIOBUS 3a/Jaud BBIACIATh (PU3UUYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMMBIC JUTS €€ PEIICHMS, U IPOBOJAUTD PACUETHI. BoINYCKHUK NOTYUUM B03MONCHOCHL HAYYUMbCSL:

15. ucnonvzosame 3nanus 06 31eKMPOMACHUMHBIX SGIEHUAX 8 NOBCEOHEBHOU JHCU3HU Ol 0becneyeHuss 6e30NACHOCMU NpU 00paujeHuU ¢
npuOOpamMu U MEXHUYECKUMU YCMPOUCEAMU, OJisl COXPAHEHUs. 300P08bs U COONI00EHUsI HOPM IKOJI02UHECKO20 NOBEOeHUsl 8 OKpYcalouell
cpeoe;

16. npusooums npumepsvt NPAKMuUYECKO20 UCNONL30BAHUS PUULECKUX ZHAHUL O INEKMPOMACHUMHBIX AGNEHUSX,

17. paznmuuamo epanuyvl npuMeHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 6ceodwull xapakmep @YHOAMEeHMANbHbIX 3AKOHO8 (3AKOH
COXPAHEeHUsT 2IeKMpPU4ecko2o 3apsaoa) U 02PAHUYeHHOCMb UCNOIb308AHUS YACMHBIX 3AKOH08 (3akoH Oma O yuacmka yenu, 3aKOH
JDicoyna—Jlenya u op.);

18. npuémam nocmpoenus guszuueckux mooeneu, NOUCKA U OPMYIUPOBKU OOKA3ZAMENbCME BbLOGUHYMBIX 2UNOMe3 U MeoPemuidecKux
8b160008 HA OCHOBE IMNUPUYECKU YCMAHOBIEHHBIX (DAKMO8,

19. Haxooumv aodexeammuyro npeonodNceHHOU 3adave QuU3UUECKYI0O MOOelb, paspeuiamv npoobaemy Ha OCHOBE UMEIOWUXCS 3HAHUU 00
INEKMPOMASHUMHBIX SNEHUAX C UCHONb308AHUEM MAMeMAmuyecKkoeo annapama u OYeHUs8amv peaibHOCHb HNONAYYeHHO20 3HAYEeHUs.
@usunecKol eruyUnbl.

KBanToBbIe siBIeHUS



OmnbiTel Pezepdopna. [Inanerapuast mosens aroma. JInHeiuatsie onTuyeckue cuekTpol. [lornomnieHre u ucnyckaHue CBeTa aTOMaMH.
CocraB aTOMHOTO siipa. 3aps/I0BOE U MacCOBOE UHUCIIA.

SnepHble cuiibl. DHEPrus CBsI3U aTOMHBIX saep. PannoaktuBHOCTh. Anb(da-, 0eTa - 1 raMmma-u3nydeHns. MeToibl perucTpaiuu siAepHbIX
V3JIy4YCHUH.

Anepusie peakuuu. [lenenue u cunres saep. Mcrounnku sneprun CosiHIa U 3Be€31. SiepHas SJHepreTuka.

Jlozumerpusi. BiusiHue paZMOaKTUBHBIX H3JIYyUYEHUN Ha >KUBBIE OPraHU3MbI. DKOJIOTHYECKUE MPOOIeMbl pabOThl AaTOMHBIX
BJICKTPOCTAHLIUH.

Hemoncrpaiuu Mogens onbita Pezepdopna. Habmronenue TpekoB yactuil B kamepe Buibcona. Y cTpoiCcTBO U ACHCTBHUE CUETUHKA

MOHM3UPYIOUINX YacTull. JlabopaTopHbie paboThl ¥ onbIThl HabnrogeHne TMHeuaThIX CIEKTPOB U3IyueHHs. M3MepeHne ecTeCTBEHHOTO
pPaAroOaKTUBHOTO ()OHA TO03UMETPOM. BBIYCKHUK HAYYUTCS:

20. pacmio3HaBaTh KBAaHTOBBIE SIBIICHUS M OOBSCHATH HA OCHOBE MMEIOIINUXCS 3HAHWUN OCHOBHBIC CBOWMCTBA WJIM YCIIOBUS TPOTEKAHUS ITHX
SIBJICHUH: €CTECTBEHHAsI M UICKYCCTBEHHAS PaHOaKTUBHOCTh, BOSHUKHOBEHHE JTMHEHUATOTO CIIEKTPa U3JIyUEHHUS,

21. ommchIBaTh M3YUYCHHBIC KBAHTOBBIC SIBIICHUS, UCTIOIB3Ysl (PU3NUECKHUE BEIMYMHBI: CKOPOCTh DJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
JacTOTa CBETa, IIEPUO/I TIOJIypaciiajia; Mpyu OMMCAaHWU TPABUILHO TPAKTOBATh (PU3HMUECKUM CMBICI UCIIOJIB3YEMbBIX BEJIMUMH, UX 0003HAUCHUS
W CIVHUIBI W3MEPEHUS; YKa3biBaTh (OPMYJIbI, CBS3BIBAIONINE MAaHHYIO (U3MUYECKYI0 BEIWYMHY C JIPYTMMH BEITUYHMHAMH, BBIYUCIISATH
3HauYeHUE (PU3NYECKOU BEITMYHHBI,

22. aHaJIU3UPOBATh KBAHTOBBIC SBJICHUS, MCIOJB3YS (DU3WYCCKHE 3aKOHBI M IOCTYJIATHI: 3aKOH COXPAHEHHWsS DHEPTUH, 3aKOH COXPaHCHUS
AIEKTPUUYECKOTO 3apsJia, 3aKOH COXPAHEHHUS MaCCOBOTO YHCIIa, 3aKOHOMEPHOCTH M3 TyUYCHHS U TOTJIOIICHUS CBETa aTOMOM;

23. pa3nyaTh OCHOBHBIC MPU3HAKH IIJIAHETAPHON MOJIENIM aTOMa, HYKJIOHHOW MOJIEJTH aTOMHOTO SJIpa;

24. MpUBOJUTH MPUMEPHI MPOSBIICHUS B MIPUPOJIEC U MPAKTUYECKOTO UCIIOIH30BAHUS PAMOAKTUBHOCTH, SIACPHBIX U TEPMOSIEPHBIX

peaKInii, TMHEHIATHIX CTICKTPOB. BblNnyCKHUK NOYYUUN 803MONCHOCHb HAYUUMBC!

25. ucnonv3oeams NOJIYUEHHblE 3HAHUS 68 NOBCEOHEBHOU JICU3HU NpU 0OpaweHuu ¢ npudopamu (Cuemuux UOHUBUPYIOWUX HaACMUY,
0o3umemp), OJisl COXPAHEHUsL 300P08bsL U COONIOOEHUS HOPM IKOJIOSUYECKO20 NOBEOEHUsl 8 OKpYcaroujell cpeoe;

26. coomuocumo dHepauIo C83uU AMOMHBIX s0ep ¢ 0edheKmom Maccol,

27.npusooums npumepvl 8IUAHUSL PAOUOAKMUBHBIX U3YYEHUU HA JHCUBbLE OP2AHUIMbL, NOHUMAMb NPUHYUN OelCMEUsL 003UMempd,



28. nonumams dK0102UYECKUE np06ﬂ€ﬂ/lbl, 603HUKAWue npu UCno1b306ArUU AnNOMHbIX 3Jzei<mpocmaHuuL7, u nymu peuerusd smux np06]l€.71/l,
nepcneKkmugsl UCnojlb3068AHUA YNPABIAEMO2C0 mepMOﬂ()epnozo Curmesda.

Crpoenue u 3BoI0OUS BeesienHoM

['eoneHTpryeckas 1 renoLeHTpuYecKas cucreMbl Mupa. Ousudeckas npupoga HedecHbIx Tea ConHeuHOU cucteMsl. [IporcxoxaeHue
Conneuynont Cucremsl.

®usnueckas npupona Connua u 38e31. Ctpoenue Beenennoii. OBomonns Beenennoi. JleMoHcTpanu ACTPOHOMUYECKHE
HaOJIIOIEHUS.

3HaAKOMCTBO C CO3BE3AUSIMU U HAOJIOICHUE CYyTOYHOTO BpalleHus 3Be31Horo Heba. Habmronenue nemxenus Jlynsl, CoJiHIIa U TUTAHET
OTHOCHUTEIBHO 3BE3]I.

BrinyckHUK HayuyuTcs:

29. pa3nu4aTh OCHOBHBIC MPU3HAKY CYyTOYHOTO BpalleHus 3BE3MHOTO HeOa, aBrkeHus JIyHsl, CosTHIIA ¥ TUTAHET OTHOCUTEIIBHO

3BE3;

30. moHUMAaTh pa3IUdHs MEXTY TeITUOICHTPUUECKON U TE€OLIEHTPUIECKON CHCTEeMaMu MUpa. BblnyCKHUK NOYyUUM

BO3MONCHOCTNb HAYUUMBCAL:

31.ykazvieams obwue ceolicmea u OMaUYU NAAHEM 3eMHOU 2PpYNNbl U niaHem- cueanmos; manvix mei ConaHeuHou cucmemvl U OONbUUX
nianem, nojib308amMuvCs KaApmou 36€30H020 Heba npu HabIOeHUsX 36630H020 Heba;

32. paznuuams 0CHOBHblE XapPAKMepUCmuKuy 36€30 (pazmep, ysem, memnepamypa), COOmHOCUMb yeem 36e30bl ¢ e€ memMnepamypou,

33. pazruyamov eunome3swvl 0 npoucxodxcoeruu CorHeuHou cucmemul.

* kJacc (70 yacos, 2 yaca B He/1eJII0)
BBenenue (4 1)
Uro uzyuaet pusuka. usnyeckue sienus. Habnronenus, onbiTel, u3mepenus. Gusuka u TexHUKA.
JlaGopaTopHblie padoThbI:
1 Omnpexaenenue EHbI ASIEHUS U3MEPUTEIBHOTO MUIUHAPA (C UCTIONIb30BaHUEM 000pyoBaHus « Touka poctay).
IlepBoHavajibHbIE CBEICHUA 0 CTPOEHUH BeulecTBa (6 1)
Mounekyinbl u atrombl. Juddysus. JBrmkenne monekyin. CBA3p TeMIEpaTrypsl Te€la CO CKOPOCTbIO ABMKEHUS €ro Moisiekyl. IlputsokeHue u



OTTAJIKMBAHUC MOJICKYJI. PaznuuHbie cCOCTOSIHUSA BCIICCTBA U UX 00BSICHEHHE HAa OCHOBE MOJICKYJISIPHO - KHHCTHUYCCKHX HpCI[CTaBHGHI/If/'I.

JlabopaTtopHbie padoThI:
2 VI3mepeHue pasMepoB MalbIX Tl (C UCHOIb30BaHUEM 000py10BaHus « Touka pocTay)

B3aumopaeiicrBue Tea (22 4)



Mexanuueckoe aBmxeHue. PaBHomepHoe nBuxeHne. CKOpOCTb.

HNuepuus. Bzaumopeiicteue ten. Muepuus. Macca tena. U3mepenue maccesl Tenna ¢ moMouipio BecoB. [NIOTHOCTH BelECTBA.
Asnenue tarorenus. Cuna tsbkectu. Cuia, Bo3HuKaroIas npu Aedopmanuu. Bec. CBs3b MeXTy CHION TSXKECTH U MacCOM.
Yupyras aedopmarus tena. 3akon ['yka.

Juunamometp. ['paduueckoe nzodpaxxenue cuibl. CIoKEHHE CHII, TEUCTBYIONIUX IO OJTHON TIPSIMOM.
Tpenune. Cuna TpeHus. TpeHue CKoJIbXKeHUs, KaueHus, mokos. [ToamumHuKy.
JlaGopaTopHblie padoThbI:
3 H3mepenue macchl Tena Ha Becax (C UCIoIb30BaHUEM 000py0BaHus « TouKa pocTay)
4 M3mepenne oObeMa Tena (C UCIoab30BaHueM 00opyaoBanus « Touka pocTay).
5 N3mepenue mioTHOCTH TBEPJOTO Tela (C UCTIOIB30BaHIEM 000pYI0BaHUS
«Touka pocray).
6 I['pamyupoBanue Mpy>XUHBI 1 U3MEPEHUE CHJIBI C TIOMOIIBIO TMHAMOMETPA (C MCIIOIh30BaHUEM 000pyaoBaHmsl « Todka pocTay).
/laBjieHHEe TBEPABIX TeJ, J)KUAKOCTeH U ra3os (21 4)
JNlaBnenue. [laBnenue TBepAbIX Te. JlaBneHue raza. OObICHEHUE JaBJICHHS T'a3a HA OCHOBE MOJIEKYJIIPHO - KHHETHYECKUX MPEACTaBICHUM.
3akoH [Tackans.
JlaBnenue B >xuakocTy U raze. Coodmaromuecs cocyapl. Lmo3bl. 'mapaBnuueckuii mpecc.

AtMocdepnoe naBnenue. OnbiT Toppuuennu. bapomerp-aneponn. 3menenue armocepHoro nasieHus ¢ Beicotroi. Manometpsl. Hacoc.
ApxumenoBa cuia. Y CiaoBuUs I1aBaHud Tei. Boaueiid TpancnopT. Bo3ayxormiaBanue.
JlabopaTopHblie padoThI:
7/ V3mepeHune BhITAIKMBAOIICH CUJIbI, IEHCTBYIOIIEH Ha MOTPYKEHHOE B JKMJIKOCTh TEJO (C UCIOIBb30BaHUEM 000PY/I0BaHUS
«Touka poctay).
8 BriicHeHue ycnoBuil IaBaHus TN B )KUJIKOCTHU (C UCTIONIb30BaHUEM o0opyaoBaHus « Touka poctay).
Pabora u MmomHOCTh. JHeprusi(15 u)
PaGoTta cuibl, nefcTByIOIIEH MO HAMPABICHUIO ABMXKEHUS Tena. MomHocTh. [IpocThie MexaHU3MBbI. Y CJIOBHE paBHOBECHUS! phluara. MoMeHT
cuibl. PaBHOBecHE Tel ¢ 3aKpeIIEHHOW OChIO BpauleHus. Buapsl paBHOBECHS.
PaBeHCcTBO paboT npu ucnosib3oBaHUU MexaHu3MoB. KoaduireHT nojae3noro aeicTBus.






[loreHuManbHass SHEPrus MOAHATOIO TEJA, CXKATOM MNpyXUHbl. KnHeTHdeckas sHeprus ABUXKyllerocs tena. IIpeBpaiieHne oxHOro Buaa
MEXaHUYECKOM 3HEPTUH B IPYTOM. DHEPIHUsl pEK U BETpA.
JlaGopaTopHblie padoThbI:
9 BrlIsicHeHHE yCIOBHS paBHOBECHS pblyara (C HCIOJIb30BaHUEM 000pYI0BaHUS
«Touka pocray).
10 WMsmepenue KII/ mpu moapeme Tena 1mo HAaKJIOHHOMW TJIOCKOCTH (C UCTIOJIb30BaHUEM 000pynoBanus «Touka pocTay).

Pe3zepBHoe Bpems - (34).

Yuammecsi 10J:KHbI YMeETh:

53 naBaTh ompejeiiCHUE MOHATUI: (PU3HKa, TEJIO0, BEIIECTBO, MATEpHs, BEJIMUNHA, HAOJIIOACHUE, OTIBIT, U3MEPEHUE, TOTPEIIHOCTD,
CAWHUIBI N3SMCPCHU, UBMCPUTCIIBHBIC HpI/I60pBI, ncHa ACJICHUS, SOKCIICPUMCHTAJIBHBIC U TCOPETUUCCKUC MCTOAbI U3YUCHUA IIPUPOABI,
aTOM, MOJICKYJIa, KAlIWJIJIAP, MEXaHUYCCKOC ABMIKCHUC, TPACKTOPUA, CUCTEMA OTCUCTA, Fpa(bHK ABUKCHUSA, MHCPTHOCTD, B38,HMOJICI>’ICTBI/IC
TeJ, MPOCThIe MeXaHU3Mbl; TuhPy3us, cMaunBaHUE, HECMaUUBaHUE, HHEPIINSI, HEBECOMOCTh, TIEPETPY3KU, CBOOOIHOE Ma/ICHHE, IIJIABAHUE; -

JaBaTh OIpeeieHne (PU3NIeCKUM BeIMYMHAM: CKOPOCTh, IMyTh, Macca,

IUIOTHOCTh, CUJIA, CUJIA TSDKECTH, CUJIa YIIPYTOCTH, CHJIa TPEHUs, BEC Tea, KOd)PUIHMEHT TpeHus, KO3PPUIUEHT KECTKOCTH, AaBJICHUE,
apxXuMeqIoBa cuiia, paboTa, MeXaHu4ecKasi JHeprusl, MOTeHIMAIbHAS SHEPT s, KWHETUYEeCKas dSHeprusi, MoutHocTh, KIT/I, MOMeHT cuiibl; -
OIpEETATh LIEHY AEJIEHUs U MOrpelIHOCTh Nprubopa;

54 mpaBHUIBHO MOJIB30BATHCS MEH3YPKOH, THHEHKOM; - H3MEPATh 00BEM Tela C TIOMOIIBIO MEH3YPKH;

55 npuBOIUTH MPUMEPHI GUBNUECKUX SIBICHUHN, (PU3NIECKOTO TEJa BEIIECTBA;

56 dopmymupoBaTs ocHOBHBIE TTONIOkeHUsT MKT; - pemats kauecTBEHHBIC 3a/1a4H TI0 TEME;

57 1o TabauuaM HaxoJUTh TEMIIEpaTypy Mepexo/1a BEellecTBa U3 OJJHOTO arperaTHOr0 COCTOSIHUSA B JIPYTOE;

58 IIPpUBOAUTL TIPUMECPbBI CMAYMUBAOINIMX W  HCCMAYMBAIOHMIUX )KI/II[KOCTCI‘/'I; HCIIOJIb30BaHUS KAITUIIAPHOCTH,; BEIICCTBA B PA3JIMYHBIX

arperaTHbIX COCTOSHUSAX;
59 sKCHepUMEHTANTBHO ONPEIESATh pa3Mephbl MAJIbIX TEI.

60 3amuceIBaThH q)OpMYJII)I CKOpOCTH, ITYTHU, BPCMCHH ABUKCHUA, IINIOTHOCTHU, MACChI U oO0beMa TCJAa, paBHOHGﬁCTBYIOIHGﬁ CHJIBI, 3aKOHa
FYKa; BCCa TCJa, CUJIbI TAKCCTH, - IIPABUJIBHO IIOJIB30BATHCA BCCaAMH, TNHAMOMCTPOM, - U3MCPATH CHUITY, MAaCCy,;






61 1o yuciy pacKpbITh (GU3UYECKUI CMBICT CKOPOCTH, TUIOTHOCTH BEIIECTBA, )KECTKOCTH TEIa;

62 npuBOANTH MPUMEPHI MATEPHAIBHON TOYKH, MOCTYNATEIBHOTO JIBHKEHUS; PA3IMUHbIX BUIOB JIBIKEHUS; MMPAKTUIECKOTO UCTIOIb30BAHUS
WHEPLWU; BUOB TPEHUS; TIOJIIUITHAKOB;

63 popmynupoBats 3akonbel ['yka, Ilackans, Apxumena, «30J0TO€ MPaBWIO» MEXAHHWKH; YCIOBHE PABHOBECHE pblyara, 3aKOH
COXpPaHEHUs YHEPTHH;

64pemaTs mpocTeiiue 3aJa49n Ha OTpe/iesieHne IIEHBI JEICHNs MPUOOpa U MOTPEITHOCTH U3MEPEHHMSI, KaueCTBEHHBIC 3a/1a4l Ha OOBSICHEHHE
SIBJICHUI C TOYKU 3pEHHsI CTPOSHUS BEIIECTBA. HAa BHISICHEHNE IPUYHH JIBWKCHUS TEJa; pacueTHBIE 3aJjaun Ha 3aKOH |'yKa; 3aauu Ha pacyeT
CHJI TIPUPOJIbl, pacueTHbIE 3aJaul Ha 3aKOH Apxumena, MJjaBaHUE TeJ, Ha 3aKOH COOOILIAIOUIMXCSA COCY/IOB, HAa pacdeT paboThbl, IHEPIHH,
momHoctH, KIT/I, MoMeHTa cui; 3a7aun Ha MpUMEHEHHUE YCIOBUS PAaBHOBECHS phlyara;

65 mnpaBUIBHO MOJIB30BATHCS MPUOOPAMHU MAHOMETPOM, 0APOMETPOM;

66 00BSCHATH HA3HAUYEHUE, YCTPOUCTBO U MPUHIIMII ACHCTBUS OAPOMETPOB, MAHOMETPOB, THAPABINYECKUX MAIINH, HACOCOB U UX
UCIIOJIb30BaHUE;

67 wu3MepsTh apXUMEIOBY CHUILY;

68 cobupatrh ONbITHBIE YCTAHOBKHU IS TPOBEICHUS SKCIIEPUMEHTA 110 BBISICHEHUIO YCI0BHsI paBHOBecHs prruara, KIIJ] Haki1oHHOM
IUIOCKOCTH;

69 npuBOAUTH MPUMEPHI MPAKTUIECKOTO MPUMEHEHUS MPOCTHIX MEXaHU3MOB.

* kiacc (70 yacos, 2 yaca B Heaes110) TensioBble siBjIeHUs (25 4)

TennoBoe nBwxeHue. BHyTpeHHsist sHeprus. Pabota u Termonepefadya Kak CIOCOObI W3MEHEHHMS BHYTpPEHHEW »Hepruu Tena. Bugbl
TeIIonepeaaum.

KonuuectBo TeminoTel. YaenbHash TEIUIOEMKOCTh. YelbHas TEIUIoTa CropaHus ToruiuBa. IlnmaBienwe u kpuctamnuzaius. Temmeparypa
MJIaBJICHUs. Y IeJIbHAs TEII0Ta TUIaBJICHUS.

Ucnapenne u koHueHcausi. OTHOCHUTENIbHASI BJIAXKHOCTh BO3ayXa M ee u3MmepeHue. Kunenue. Temneparypa KuneHus. YJielbHasl TEIJIOTa
napooOpa3oBaHusl.

OObsicCHEHNE N3MEHEHHI arperaTHBIX COCTOSIHUI BEIIECTBA HA OCHOBE MOJICKYJISIPHO -KWHETUYECKUX TIPEICTaBICHUN.

[IpeBpaiiieHust 3HEPTUM B MEXaHUUYECKUX U TETUIOBBIX MPOIIECCaXx.

JlBurarens BHyTpeHHETo cropanus. [lapoBas TypouHa. JlabopaTtopHbie padoThI:



60 CpaBHEeHHE KOJWYECTB TEIUIOTHI TMPH CMENIMBAHUM BOJBI  Pa3HOM TEMIEpaTypsl (C UCIIOIB30BAaHUEM 000PYI0BaHUS
«Touka poctay).
61 U3mepenue yaenbHON TEMII0EMKOCTH TBEPJIOTO Tea(C UCIob30BaHueM 000pynoBanus «Touka pocTay).



62 N3mepenre BIaKHOCTH BO3ayXa (C UCTIOB30BaHNEM 00opyaoBaHus « Toduka pocTay).
duekTpuuyeckue siBjenus (27 4) Dnexkrpusanus Teil. [IBa posia s35eKTpuUuecKux 3apsaaoB. BzauMoeiicTBre 3apsioB. DJIEKTPUUECKOE MOJIE.

JIMCKpETHOCTD AJEKTPUYECKOrO  3apsana. OJekTpoH. (CTpoeHue  aTromoB.

[TocTosiHHbBIN AeKTpUUeCKuil TOK. ['aTbBaHHYECKHE PTIEMEHTBI. AKKYMYJISITOPBL. DJIEKTPUUECKAs IIeMb. DJICKTPpUYECKUM TOK B MeTaiax. Cuna
TOKa. AMIiepMeTp. DIEKTPUUECKOE HANpsKeHue. BobTMeTp. DIEKTpUUEcKoe COMPOTUBIICHHE. 3aKk0oH OMa ISl y4acTKa 3IEKTPUIECKOM
enu. Y AeapHOe CONPOTHUBIIEHHE. PeocTarsl.

Buabl coequHeHni MpOBOIHUKOB.

PaGoTta m MOMIHOCTH 3JEKTPUYECKOTO TOKA. KONWYECTBO TEIIOTHI, BBIACISAEMOE MPOBOJHUKOM C TOKOM. CUETYHK SJEKTPUYECKON IHEPTHUH.
Jlamna HakanuBaHUsA. DIEKTpOHArpeBaTelbHbIE MPUOOPHL. Pacder siexTposHepruu, moTpedssieMoil OBITOBBIMU 3nekTponpudopamu. Kopotkoe
3ambikaHue. [limaBkre npenroxpaHuTeny.

JlaGopaTopHbie padoThbI

63 COOopKa 2IEKTPUUECKO e U U3MEPEHUE CUIIBI TOKA (C UCIIONIb30BaHuEeM 000pynoBanus « Touka pocTay).
64 N3mepeHne HaNpsHKeHUs Ha Pa3IuyHbIX YYaCTKaX Eenu (C UCTOIb30BaHuEeM 00opyAoBaHus « Touka pocTay).
65 PerynupoBanue cuibl TOKa PEOCTATOM (C UCTIOIb30BaHUEM 00OPY0BAHMUS
«Touka pocray).
66 N3mepenre cormpoTUBIICHHSI POBOJHHUKA C TIOMOIILI0 aMIIEpMETpa U BOJIbTMETpPA (C UCTIOIb30BaHHEeM 00opyaoBaHus « Touka
pocTay).
67 V3amepenue paboThl 1 MOIITHOCTHU AJIEKTPHUECKOTO TOKA (C UCIOIb30BaHNEM 000pynoBanus «Touka poctay).
DJIeKTPOMATHUTHBIE sIBJIeHUA (61)
MarHuTtHoOe 1oje Toka. JIEKTPOMAarHuThl U Ux npuMeHenue. [locrossHable MarHuThl. MarautHoe nosie 3emud. JleiicTBre MarHUTHOTO TOJIS Ha
MPOBOJHUK C TOKOM. DJIEKTPOJABUTATENb.
JlaGopaTopHbie padoThbI
68 N3yueHue IeKTprUuecKoro IBUraTessi IOCTOSHHOTO TOKA.
CgetoBble siBj1eHMs (9 1)
Uctounuku ceera. IIpsamonnHeliHOEe pacnpocTpaHeHue cBeTa. OTpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus cBera. l[lnockoe 3epkaino.
[IpenomiieHue cBera.
JIua3pl. DOKYyCHOE PACCTOSHUE W ONTHYECKas cwiia JuH3bL. [locTpoeHne m3o0paxkeHui, JaBaeMbIX TOHKON TUH30M. ONTHYECKHE MPUOOPHI.



JlabopaTopHblie padoThI:
69 [NonmyueHne n300paKeHN C TTOMOIIBI0 COOMPATOIIEH JTMH3BI (C UCTIOJIb30BaHUEM 000pyoBaHus « Touka pocTay).



IToBTOpPEHME - 34.

Yuammecsi 10/ZKHbI YMETh:

70 nmaBaTh OMpeJACIICHUE TOHATUN TEIJIOBOE JABWIKEHHME, TeIulonepeaadya, TEIUIONPOBOJHOCTh, KOHBEKIMS, H3JIy4YeHHE, arperaTHoe
cocTostHuE, (Pa30BbIA MEPEXOJl. IEKTPUUECKUN 3apsll, SJIEKTPUUYECKOE IOJie, MPOBOJHUK U AUDICKTPUK, XUMUYECKHU AJEMEHT, aTOM U
aTOMHOE SIAPO, IPOTOH, HEUTPOH, PIEKTPUUECKas CHUJIa, MOH, DJIEKTPUUECKas 1IeTh U CXeMa. MAarHUTHOE T0JI€, MarHUTHBIE CUJIOBBIC JTMHUU,
AIIEKTPOMArHUTHOE T0JIe, TOCTOSHHBIA MarHUT, MAarHUTHBINA MOJIOC, TOYEYHBIN UCTOYHUK CBETA, MOJIe 3PEHHS], aKKOMOJIAIs, 3epKaJlo, TECHb,
3aTMEHHE, ONTUYECKasi OCh, POKYC, ONTUICCKUHN IIEHTP, OJIU30PYKOCTh U JAITHHO30PKOCTB;

71 naBaTh ompeneneHue (PU3MUYECKUM BEJIMYMHAM: BHYTPEHHSS SHEPTUs, KOJUYECTBO TEIUIOTHI, YJieJbHAas TEIJIOEMKOCTh BEIIECTBA,
yAelbHAsl TEIUIOTa CTOpaHMs TOILUIMBA, yJAeNbHAas TEIJIOTa MapooOpa3oBaHus, yJAelibHAs TEIUIOTa IUIABJICHUS, TEMIIepaTypa, TeMIepaTrypa
KUIIEHUSA, TEMIIEpaTypa IJIaBJICHUS, BIaXKHOCTb, SJIEKTPUUECKUHN 3apsijl, CHJIa TOKA, HAMIPSKEHUE, CONIPOTUBIICHNE, YIEIbHOE COMTPOTUBIICHNUE,
paboTa ¥ MOIIHOCTh TOKA, YTJIbI MAJICHUS, OTPAKEHHUS, TIPeJIOMIIeHHs], JOKYCHOE PacCTOsSTHUE, ONTHYECKas CUJa.

72 (hopmynupoBaTh 3aKOH COXPAHEHHUS SHEPTUH B TEIIOBBIX MPOLIECCAX;

73 pemiath MPOCTEHUININE KAY€CTBEHHBIC U PACUCTHBIE 3a/1a4 HA TCTUIOBBIC SIBJICHUS;

74 1o uncny aTh MOHATHE GU3UYECKOTO CMBICTA TAOJUYHBIX JaHHBIX TEMBI;

75 paboTaTh C COOTBETCTBYIOIIMMU TaOIUIIAMU;

76 ompenensaTh IEHY JeTIECHUs TEPMOMETPA;

77 yMeTh MOJIb30BATHCSI TEPMOMETPOM, KATOPUMETPOM, IICUXPOMETPOM;

78 00BACHATH HA3HAYEHUE, YCTPOUCTBO U npuHIMN AeiicTBus JIBC, mcuxpomeTpa;

79 TPUBOAUTH MPUMEPHI MPAKTHUECKOTO UCTIOIH30BaHUSI 3aKOHOB Kypca M TETJIOBBIX JBUTATEIICH.

80 cocCTaBIATH MPOCTEHTITNE IIIEKTPUIECKHE [IETIH U BRHIYEPUNBATD UX CXEMBI;

81 wu3MepATh CUITy TOKA U HaINPSKEHUE, CONPOTUBIICHUE;

82 TmoNIb30BaTHCS PEOCTATOM;

83 HaxoIuTh yAETbHOE COMPOTUBICHUE MPOBOAHUKA IO TaOHIIE;

84 O0OBICHATH HAa OCHOBE IMOJIOKEHUHN JJICKTPOHHON TCOPUH IIICKTPU3AIUIO TN, CYIIICCTBOBAHNE TPOBOTHUKOB U TUNJICKTPHUKOB,;
HarpeBaHus IPOBOJIHUKA IEKTPUUECKUM TOKOM; JIEUCTBUE JIEKTPOHATPEBATEIbHBIX TPUOOPOB; ~-O0BSICHATH ICHCTBUE
AIEKTPOU3MEPUTENBHBIX IPUOOPOB, IEKTPOABUTATEIS;

85 pemath 3a1auu ¢ mpuMeHeHneM 3akona Oma, JIxoys-JIeHia, 3aK0OHOB MMOCIeI0BATEILHOTO U MapaAJIICIIBHOTO COSAMHEHUS



HpOBOI[HI/IKOB nu CJ_ICI[YIOH_H/IX
bopmy: R = pl/S; A=Ult: P=UI: Q=I° Rt:

86 dopmymupoBaTh 3aKOHBI TPSIMOJIMHEWHOTO PACIIPOCTPAHEHUS CBETA, OTPAXKEHUS U TIPEIIOMIICHUS CBETA,;



87 mpaKTHYECKH MPUMEHSITh OCHOBHBIE TIOHATHS U 3aKOHBI JUII 00BSICHEHUS AecTBUA (DoTOoarapara, rjiaza, O4koB;
88 monyyaTh N300paXkeHus MpeAMETa C MOMOIIIBIO JIMH3bI U IJIOCKOTO 3epKaia;
89 crpouTh U ONMUCKHIBATH U300pAKEHUS MPEAMETA B TUIOCKOM 3€pKajie U B TOHKOW JIMH3E;

90 peuiaTb KAYCCTBCHHBIC U paACUCTHLIC 3a/la4 Ha 3aKOHBI OTPAaKCHUA CBCTA, HA PaACUCT ONTUYECKOMN CUJIBI JIMH3BI U ONITUYCCKOM CHUJIbI
CHUCTCMBEI JIMH3.

9 kaacc (102 yaca, 3 yaca B Hexe/110) 3aKOHBI ABHKeHHsI M B3auMojeiicteus TeJ (30 1)
Marepuanbhas Touka. Cucrema oTcuera.
[Tepememenue. CKOpOCTh MPSMOIUHEHHOTO PAaBHOMEPHOTO JABWKCHHUs. PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE JBUKECHHE: MTHOBEHHAsI CKOPOCTh,
YCKOpEHHE, IepeMeIleHHE.
['paduku 3aBUCUMOCTH KHHEMATHYECKUX BEJIMYUH OT BPEMCHH MPH PABHOMEPHOM M PaBHOYCKOPEHHOM JBHIKCHHH.
OTHOCUTEIBLHOCTh MEXaHUYECKOTO JIBUKEHHUS.

[Tepsbiit 3akoH HptoToHa. MHEepimanbHbie cuctembl orcueta. Bropon 3akoH Herorona. Tperuit 3akon HeroToHa.
CBoOoHOE nazieHue. 3aKOH BCEMUPHOI'O TATOTEHHS. VICKyCCTBEHHBIE CITyTHUKHU 3€MJIU.
Nmmynbe. 3akoH coxpaHeHus uMiyibca. Pakersl. JlabopaTopHbie padoThi:
62 UccnepoBanune paBHOYCKOPEHHOTO JIBH>KEHMsI 0€3 HauallbHOM CKOPOCTH (C UCHOIB30BaHKEM 000pyaoBaHus « Touka pocTay)
63 M3MepeHne yCKopeHHs: CBOOOHOT0 TajieHus (¢ UCTob30BaHueM 00opynoBaHus « Touka poctay).
Mexannveckue KoJje0aHusi M BOJHBI. 3BYK (16 4)
KonebarenbHoe asuxenue. Konebanus rpysa Ha npysxxune. CBoooHbie konebanusi. KonebarensHas cucrema. [lepuon, yactora u amIntyaa
kosebanuii. [IpeBparienue sHepruu Npu KojeOaHUIX. 3aTyXaroIue KojJeoaHusl.
BbIHyX/1I€HHBIE KOJIEOAHMSL.

Pacnpoctpanenne konebanuii B ynpyrux cpenax. I[lomepeunbie W mpojosibHbie BOJHBL. CBS3b JUIMHBI BOJHBI CO CKOPOCTBIO €€
pacpoCTpaHEHHUs U IEPUOJIOM. 3BYKOBbIE€ BOJIHBI. CKOPOCTH 3ByKa. [ pOMKOCTb 3ByKa M BbICOTA TOHA. DXO.
JlabopaTopHblie padoThI:
64 WccaenoBanue 3aBUCHMOCTH MEPHOJA M YaCTOThI CBOOOAHBIX KOJcOaHUN MasSTHHKA OT €ro UIMHBI (C MCIIOJB30BaHHEM O00OpYJIO0BaHUS
«Touka poctay).

DJIeKTPOMATHUTHBIE siBJIeHUs (204)



OI[HOpOI{HO@ N HCOAHOPOJHOC MArHMTHOC I10JIC.



HampaBnenue Toka 1 HampaBlieHHE TUHUN ero MarHuTHOro noJjs. [IpaBuino 6ypaBunka. OOHapykeHHe MarHuTHOTO noJist. [IpaBusio neBoit pyku.
NHaykiys MaraHuTHOTO 10Ji1. MarHuTHBIN MOTOK. DJIeKTpOMarHuTHas uHaykuus. ['eneparop nepemennoro toka. [IpeoOpa3zoBanue sHepruu B
AJIEKTPOTEHEPATOPaX. IKOJIOTMUECKHUE MPOOIEMBI, CBI3aHHBIE C TETUIOBBIMU U THAPOITEKTPOCTAHIIUSIMU. DISKTPOMArHUTHOE TOJIE.
DIJIEKTPOMArHUTHBIE BOJIHBI. CxopocTh pacnpoCTpaHEHHUS HIEKTPOMArHUTHBIX BOJIH.
DJIeKTpOMarHuTHas mpupoaa ceera. Jlaboparopubie padoThI:
65 N3yuenune sBICHUS 3JIEKTPOMArHUTHON UHIYKITUH.

Crtpoenne aToMa u aTOMHOI0 siipa (204) PagnoakTHBHOCT KaK CBHJIETEIHCTBO CIOKHOTO CTPOSHHS aTOMOB. AJb(a-, 6eTa - u raMMa-
uznyuyenus. OnbiTel Pesepdopaa. Anepnas moaens aroma.

PannoakTuBHbIE pEeBpallleHUsI aTOMHBIX siaep. [[pOTOHHO - HEUTPOHHAS MOJEIB s1Apa. 3apsAA0BOE U MACCOBOE YUCIO. SAEpHBIE peaKIUU.
Jenenne u cunres saep. CoxpaHeHHe 3apsI0BOIO U MaCCOBOT'0 YHCEI ITPH SIIEPHBIX PEAKLIHSIX.

DHeprus CBsI3U 4acTull B siape. BuineneHuwe sHepruu NpH sIEpHbIX peakuusax. Mzmydyenue 3Be3n. SnepHasi sHepreTvka. JKOJIOTMYECKHE
po0IeMbl pabOThI ATOMHBIX JIEKTPOCTAHIIHUM.

MeTtonbl HaOMIOIEHHS U PETUCTPALlUK YacTHUL] B siAepHoi (usuke. Jlo3umeTpus.
JlaGopaTopHblie padoThbI:

66 M3ydenue neneHus sjapa aroma ypada no ¢pororpaduu TpeKos.

Crtpoenue u 3BoJ10ous1 Beestennoi (7 4)

['eonienTpuueckass U renuoleHTpUueckass cucteMbl mupa. dusnueckas npupona HebecHbix Ten ConHeuHoM cucteMbl. [IpoucxoxaeHue
Conneunoit Cuctembl. uznueckas npupoaa Connina u 3se311. Ctpoenne Beenennoi. DBontonust BeeneHHOM.
IHoBTOopenue (9 4)
Yyamuecs 10/2KHBI yMeEThb:
91 naBaTh ompenereHUE OCHOBHBIX MOHSITHI OTHOCHUTEIHHOCTh MEXAHMUYECKOTO JIBMXKEHHSI, TPAEKTOPHS, MHEPIHAIbHASI CHCTeMa OTCYETa,
HMCKYCCTBEHHBI CIyTHUK, 3aMKHyTas CUCTE€Ma, BHYTPEHHHME CHUJIbI, MAaTEeMaTHYCCKUN MasTHUK, 3BYK, MAarHUTHOE II0JIE, BUXPEBOE IOJIE,
AIIEKTPOMArHUTHOE TOJIE, JIEKTPOMArHUTHBIE BOJIHBL. anb(a-, 0eTa-, raMMa- U3IIy4eHHe, U30TOI, HYKJIOH, aTOMHOE /[P0, TPOTOH, HEUTPOH;
92 naBath onpenesieHre GU3NIECKUX BEJIMUUH: TIEPEMEIEHUE, TPOCSKIIUS BEKTOPa, MyTh, CKOPOCTh, YCKOPEHUE, YCKOPEHHE CBOOOTHOTO
NaJICHUs, IICHTPOCTPEMHUTEIFHOE YCKOPEHHE, CUITa, CHIIA TSDKECTH, Macca, BEC TeJla, UMITYJIbC, TIEPUO/T, YaCTOTa, aMILTUTYIa, IEPHOJ, YacToTa,
¢aza, JUIMHA BOJHBI, CKOPOCTh






BOJIHBI, MAaTHUTHAS! MHYKIIMS, MArHUTHBIN TTOTOK, YHEPTHS JICKTPOMArHUTHOTO T0JIS; SHEPIUs CBsI3U, 1e(eKT Macc.
93 00BACHATH CYIIHOCTh I'€OIEHTPUUECKON U TeIMOIEHTPUIECKON CHCTEMBI MUPA,
94 ymetrh OOBICHATH TpoucxoxaeHue CoaHEeYHOM cHucTeMbl, cTpoeHHe Bcenennoil, sBomtonuio BceenenHoi, OU3NUECKYI0 TPHUPOTY
HeOecHbIX Te, CoTHIIA U 3BE3;
95 ymerh dopmynupoBaTh 3aKOHbI HbIOTOHA, 3aKOHBI COXpaHEHUS HMITYJIbCA; YPAaBHEHUS KWHEMATUKH, 3aKOH BCEMUPHOI'O TATOTCHMS,
3aKOH COXpaHEHUs] UMIYJIbCca, MPUHIUI OTHOCUTEIBLHOCTH [ anmuies, 3aKoHbl TAPMOHMYECKUX KOJICOaHUM, MPaBUIIO JEBOM PYKH, 3aKOH
AJIEKTPOMArHUTHOW UHAYKIMH, ITpaBuio JIeHa, 3aKOH paaguo0aKTUBHOI'O paclaaa;
96 O0O0BACHATH MEXaHUYECKHUE SIBJICHUSI;

97pemars O3M 151 paBHOMEPHOTO ¥ PaBHOIIEPEMEHHOTO MTPSMOJIMHEHHOTO JIBH)KCHUS,
98 ¢opMynmHMpOBaTh 3aKOH ANEKTPOMATHUTHOW WHIYKITNH, TpaBmiIo JIeHIa;

99 00BACHATH MpEeBpaIlEHNE YHEPTUN TTPHU KOJICOAHUSX;

100 moap30BaThC MOAEISIMH TEMEI ISl OOBSICHEHUS SIBJICHUI;

101 pewmaTe 3a1a4u IEPBOTO YPOBHSI.



kJjace (70 yacos)

TemaTn4ueckoe IVIAHUPOBAHUE C YKA3aHUEM KOJIUIECTBA YaC0B, OTBOAUMbBbIX HA OCBOCHUE Kﬂ)KI[Oi’i TEMbI

Hcnoab3oBanue
o0opynoBaHust
Ne Kou- tenrpa
Tema ypoka €CTeCTBEHHOHAYYHO
BO o
u
1 4yaco "
/ B TeXHOJIOr MY eCcKOii
I HANpPaBJIEHHOCTEl
«Touka pocra»
4
TEMA 1: Beenenune
Uto u3yyaet ¢puszuka. Habmrogenus 1
u
OTIBITHI.
duznyeckre BeIUYUHBI. 1
[TorpemtHoCTh U3MEPEHHUI.
Jlabopartopnas padota Ne 1 1 KomrmuiekT mocyapl 1
«OmnpenerneHne 1eHbl 000pynoBaHuUs
NeJEHUS U3MEPUTEIBHOTO I
npudopa» 751 YYEHUYECKUX
OTIBITOB
duU3HUKa U TEXHUKA 1 Komnwrorepnoe
000opyaoBaHue
TEMA 2: IlepBonayajibHble 6
CBe/IeHUS 0 CTPOEHNH BellecTBA.
Crtpoenue BemecTBa. MONEKyIbI. 1




JlabopaTtopHas paborta Ne 2

« I/IBMepCHI/IC pasMEpoOB MAJIbIX TCJI»

KomrekT nmocy sl u

000py10BaHUs
A
ISl yYEHUYECKHUX
OTIBITOB

I Huddysus B razax, )KUIKOCTAX U Kommnsrotepnoe

TBEPABIX TEJIaX obopyaoBaHue
BBIBEJICHHOTO
Ha DKpaH.

8 B3aumMHoe nputskeHue u
OTTAJIKMBAHUE MOJICKYJI

9 Tpu cocTosiHUs BemecTBa. Pazmnuns
B CTPOCHHH BEIIIECTB.

10 [ToBTOpHUTEILHO-0000IIAIOIIHI YPOK KomnbrorepHoe
1o Teme «CBeIeHHs O BEIIECTBE» obopymoBaHU

e [udponas




naboparopusi
y4eHHUYeCKas
(pusuka, xumus,
ouomnorus):
udpoBoit maTynk
TEeMIIEPATyPbl
KommuiexT nmocyasl
1 000pyI0BaHUs

TUTST
YYEHUYECKHUX
ONBITOB
TEMA 3: B3aumojeiicTBHe Tell. 2
2
11 MexaHnueckoe NBUKECHHUE. 1 KomnbrorepHoe
PaBHomepHOE 1 obopyaoBaHue
HEPaBHOMEPHOE JIBMKCHHUE BBIBEIEHHOT'O
Ha JKpaH.
12 Ckopoctb. EnuHALBI CKOPOCTH. 1
13 Pacuer nyTu ¥ BpeMeHU JBUKCHHUS. 1
Peuienue 3aj1ay,
14 SBnenue unepuuu. Pemenue 3aaa4. 1
15 BzaumoneticTBue Ten. 1
16 Macca tena. EquHuIB Maccol. 1




17

Jlabopatopnas pabota Ne 3

((I/I?)MepeHI/Ie MacCCHhHI TCJIa Ha BCCax»

O6opynoBanue s

71a00paTOPHBIX
pabot

YYEHUYECKUX
OTBITOB (Ha
0aze

KOMILJIEKTOB

A
g OI'9)

18

JlaGoparopnas padota Ne 4

((I/IBMepeHI/IC oO0BeMa Ten

O6opynoBanue s
71a00paTOPHBIX
paboTt

YYCHUYECKUX
OTIBITOB (Ha
6aze

KOMILIEKTOB

g OI'9)

19

IInoTHOCTH BelliecTBa.




20 JlabopatopHas paborta Ne 5 1 Oo6opynoBanue
«OmnpenaeneHue MIOTHOCTH TUIST
BEIIIECTBA TBEPOTO TEJIa 1a60paTOPHBIX
pabort
YICHUYECKHUX
OTMBITOB (HA
Oaze
KOMILJICKTOB
a5 OI'D)
21 PacueTr Maccel u 00beMa TeIa IO €T0 1
22 Pemrenue 3amau 1
23 O060011eHre MaTepuaia Mo TemMe 1
«MexaHn4ecKoe IBIKCHHE,
Macca, IIJIOTHOCTEY
24 KonTpoabHasi pabora nmo reme 1
«MexaHHUYeCKOe
aBu:kenue. Macca.
ILnoTHOCTBH»
25 Cuna. SBnenue tsarorenus. Cuna 1
26 Cuia ynpyroctu. 3akoH ['yka. 1
27 Bec Tena. 1
28 1

Enununbt cumnsl. CBA3b MEXKIY
CUJION TSPKECTU U MAaCCOMU TeJia.




29

JlunamomeTp. JlaboparopHas padota

O6opynoBanue s

71a00paTOPHBIX
No 6 «I'panynpoBaHue npy>KUHBI paGot
U U3MEPEHUE CUII
YYEHUYECKUX
JMHAMOMETPOM»
OTBITOB (Ha
0aze
KOMILIEKTOB
A
a1 OI'D)
30 CrnosxxeHue JByX CHI, o0opyoBaHue
HaMpaBIECHHBIX BAOJIb OAHON il
IpsAMOU 751 1a00OpaTOPHBIX
pabot
YYEHUYECKU
X OTBITOB
31 Cuna tpenus. TpeHue CKOJIbKEHHUS. o0opyoBaHuE
Tpenune nokos. it
st
71a00paTOPHBIX
pabort
YYEHHUYECKH
X OTIBITOB
32 TpeHue B IpUpOI€ U TEXHUKE.

IHoagmmunHeuKH.

TEMA 4: /laBiieHne TBepAbIX TeJl,




JKHJIKOCTEH M ra3os.

33 JlaBnenue. EnMHUIIBI JaBICHUS. 1
34 CnocoObI M3MEHEHHS JaBIICHUS 1
35 JlaBnenue rasa. 1
36 3akoH [lackamns 1
37 JlaByieHuE B )KUJKOCTH Y raze. 3aKOH 1 O6opynoBaHue
[Tackans
s
JIEMOHCTpaLAN
38 Pacuer naBiieHns Ha JHO U CTEHKH 1
cocyna
39 Pemrenue 3amau mo teme «JlaBiacHue 1
B JKUJIKOCTH U Ta3e
40 Coobrmaronye cocyapl 1 O6opynoBaHue
s
JIEMOHCTpalnn
41 Bec Bo3ayxa. ATmocdepHoe 1 O6opynoBaHue
JaBJICHHE
s
JIEMOHCTpaLun
42 N3mepenne arMocepHOro 1

nasieHusi. OneiT Toppuuenu.




43 bapomerp-anepousa. AtmochepHoe
JABJICHUE Ha Pa3JIMYHBIX BHICOTAX.
44 Pemenue 3amau no reme
«CooO1aronimecs cocyabh»
45 MaHoMeTphI O6opynoBaHue
A
nst
JIEMOHCTpaLUn
46 [TopirHEeBOM KUIKOCTHON HACOC.
['mapaBnrueckuii mpecc.
47 JlelicTBHE )KUAKOCTH U Ta3a Ha O6opynoBaHue
MOTPYKEHHOE B HUX TEJIO i
st
JIEMOHCTpalnn
48 ApxuMezioBa cuia.
49 [InaBanue Ten.
50 Jlabopartopnas pa6ota Ne 7 O6opynoBanue s

«Onpenenenue
BBITAJIKUBAIOIIEH CUIIBD)

71a00paTOPHBIX
pabort
YYEHHUUECKUX
OMBITOB (HA
0aze
KOMITJIEKTOB

asa OI'D)




o1

JlaGoparopHas pa6ota Ne 8

«BpIsICHEHHE YCIOBUT
IJIABAHUS TEJ

O6opynoBaHue s
71a060paTOPHBIX
paboTt

YYEHUYECKUX
OTIBITOB (Ha
0aze

KOMILJIEKTOB

a5 OI'D)




52

KoutpoJuabHasi padora mo reme
«JlaBJIeHHMe TBEPAbIX

TeJ, dKUJAKOCTEH U

ra3oB»
TEMA 5: Padora u
MOIIHOCTb.
JHeprus.
53 Mexannueckas padoTa.
o4 MoHOCTS.
55 Perrenue 3agad mo reme
«MexaHnueckas paboTa
Y MOIITHOCTB)
56 [IpocTeie MexaHU3MBbI. Poiuar. O6opynoBanue st

PaBHOBecue cuin Ha pbr4gare

71a00paTOPHBIX

paboTt

YICHUIECKUX
OTIBITOB (Ha
0aze
KOMILICKTOB

g OI'9)

S7

MoMeHT CUIIBI.




58

Poluaru B TexHuKe, OBITY U IPUPO/IE.

O6opynoBanue s

JlaGopartopnas pa6ota Ne 9 J1a00paTOPHBIX
«BrpisicHeHUE ycnoBus pabor
paBHOBECHUS pbluaray VUEHHUECKHX
OTIBITOB (Ha
0aze
KOMITJIEKTOB
A
st
0oIr9)
59 «30J10TO€ TIPABUIIO0 MEXAHUKI O6opynoBanue s
PaBencTBo pabot npu 71a60paTOPHBIX
UCIIOJIb30BAaHUH paGoT
MEXaHU3MOB
YYCHHUIECKUX
OMBITOB (HA
0aze
KOMITJIEKTOB
A
st
0oIr9)
60 Pemenne 3amau mo teme «Y cioBus

PaBHOBECHUSI pbIUaray




61 KIIJI. JTaGopaTtopHast padota Ne 10 O6opynoBaHue s
«Omnpenenenune KIIJI npu 71a060paTOPHBIX
noJbeMe Teja M0 HAKJIOHHOM pabot
TTOCKOCTH
YYCHHUYECKUX
OTIBITOB (Ha
Oaze
KOMILJIEKTOB
A
nst
oro)
62 Kunernueckass 1 moTeHIIMAIbHAS
DHEPTHSI.
63 [IpeBpaiienne sHeprun. 3aKOH




COXpaHEHUS YHEPTUHU.
64 Pemenne 3amag mo reme «Pabora, 1
MOIIIHOCTb Y SHEPTHUSD
65 Pemrenune 3amau mo reMe «Pabora, 1
MOIITHOCTb Y DHEPTHUSD)
66 KonTpoJabnasi paboTa no teme 1
«IHeprusi. Padbora 1 MOITHOCTB)»
67 HToroBoe moBTopeHue 3a Kypc 7 1
KJjacca
68 ["omoBast KOHTpOJIbHAS paboTa 3a 1
Kypc 7 Kiiacca
69-70 HToropoe moBTOpeHme 3a Kypc 7 2
KJjlacca
kJjace (70 yacos)
Hcnoabs3oBanue
o0opynoBaHus
Ne Kour- IeHTpa
Tema ypoka €CTeCTBEHHOHAYYHO
n BO it
/ 4acoB -
TEXHOJOIH4eCK
I oii
HANPaBJIEHHOCT
ei

«Touka pocra»

TensioBble siBJIeHUs (254.)




TexHuka 0e30I1aCHOCTH B KaOMHETE

¢busuku. TermoBoe
nBvxkeHue. Temmeparypa

[udposas

nabopaTtopus
yUYCHHYECKas
(busuka, xumus,
Oouonorus):
Hudporoit

JaTy

UK

TEeMIIepaTyphl

BHyTpeHHs1s sHeprus

Hudposas
nabopaTtopus

y4eHUYECKas
(puzuka, xumus,
ouonorus):
Hudporoii
nat4
UK
TeMIIepPaTyphbl

Cnoco0Obl U3MEHEHHS
BHYTPECHHEW YHEPIUU

Hudposas
nabopaTtopus

y4YeHUYECKast
(busuka, xumus,
Oouonorus):
[Hudposoii
JaT4
UK
TEMIIEPATYPhI




Buaer
TeIIonepeaauHu.
TernnonpoBoHOCTD.

obopymoBaHue

7151 TabopaTOPHBIX
pabot

YUYCHUYECKHU

X OIIBITOB

A

Bunsl teronepenaun .KonBekuus.

o0opyaoBaHue

s
J1a00paTOPHBIX
pabot
YY9EeHUYECKH

X OIIBITOB

Bunsl renonepenauu M3inyuenue

00opyaoBaHue

JIA

71a00paTOPHBIX
pabort

YUYCHHUYCCKHU

X OIIBITOB

KonndecTBO TEMIOTHI.

Y,I[EEJIBHEI}I TCIINIOCMKOCTB.

Pacuet kKomyecTBa TEILUIOTEHL. Perenue

3a1ad4.




1 Jlaboparopnas padota Nel «CpaBHeHue O6opynoBanue s
KOJIMYECTB TEIUIOTHI IIPU 71a060paTOPHBIX
CMEIIMBAaHUN BOJIbI PA3HOM pabor
TeMIIepaTypbi» YYEHHYECKHX
OTIBITOB (Ha
0aze
KOMITJIEKTOB
A
st
0oIr9)
1 JlabopaTtopHas padota Ne2 «M3mepeHue O6opynoBanue s
1 | y#aenbpHOM TETUIOEMKOCTH 71a00paTOPHBIX
TBEPIIOTO TEJa. pabor
YUCHHUYECKUX
OMBITOB (HA
0aze
KOMITJIEKTOB
A
asa OI'D)
1 DHeprus TOIIUBA. Y eNbHas TeIIoTa
2 | cropanwsl.
1 3aKOH COXpAaHEHUS U MPEBpaLEHUS
3 | 2Hepruu B MEXaHUYECKUX U
TEIJIOBBIX MIPOIIECCax.
1 KonTtponwshas pabora Ne 1 o teme:
4 | «TemioBbie ABICHUSMDY.




ArperaTHHe COCTOsAHMA BEIICCTBA.

I 1aBnenue n
OTBEP/ICBAHUE
KPUCTAJUIMYECKUX TEIL.

[Mudposas
nabopaTtopu

s

YYCHHYECK

ast

(pusuka, xumusl,




ouosorus):

[Mudporoii
aaty
UK TEMIIEPaTypbl
16 | I'paduk raBieHus: ¥ OTBEPACBAHUS [udposas
KPUCTAJNIMYECKHUX TEN. naboparopus
VY nenbHas TemioTa MIaBJICHUS y4EeHHUYECKas
(puzuka, xumus,
ouomnorus):
Hudpopoii
naT4
UK
TEMIEPATYPbI
17 | KonrtposbHas pabota Ne 2 no Teme:
«HarpeBanue u
IUIaBJICHUE
KPUCTaJUIMYECKUX TEID.
18 | Ucnapenwue. [lornomenue sHepruu npu ObopynoBanue
UCIIAPEHUH KUJIKOCTH U BBIJICIICHHE i
ee IpU KOHJICHCAIlUH 1apa. uv
JIEMOHCTPAIAN
19 | Kunenue Oo0opynoBanue
A
s

JEMOHCTpALAN




20

Brnaxnocts Bo3ayxa. CriocoObl €€

O6opynoBanue s

onpenenenus. Jlaboparopuas pabora 71a060paTOPHBIX
Ne3 «M3mepeHne BIIaKHOCTH BO3TyXa pabot
YYEHUUECKUX
OTBITOB (Ha
0aze
KOMIIJIEKTOB
A
st
oro9)
21 | YienwbHas TerioTa napooOpa3oBaHus U
KOHJICHCAITUH.
22 | Pabota ra3a u napa rnpu pacuiapeHuu.
JIBuratenb BHYTPEHHETO CTOPaHUSI.
23 | [TapoBas typ6una. KII/] TemmoBoro
JIBUTATEIS.
24 | Pemenue 3amay mo teme: «Padora rasa
u
napa mpy pacuIupeHum.
25 | KonrponbHas pabota Ne 3 no Teme:
«/I3MeHeHue arperaTHbiX COCTOSTHUN
BCII[ECTBAY.
JuekTpuyeckue sAiBJjeHus (27 4)
26 | DnexTpu3aus Tel Ipu O6opynoBaHue
COTIPUKOCHOBEHHH. i

B3anmonencTBus 3apsiKEHHBIX TEJL.

JIA




JIEMOHCTpaLUn

27 | DIEKTPOCKOIL. DISKTPUUIECKOE TIOJIe O6opynoBaHue
st
JEMOHCTpaLUN
28 | JlenmuMOCTb 3IEKTPUUYECKOTO 3aps/ia. ObopynoBanue
DIIEKTPOH
st

JIEMOHCTpAaAN




29

CtpoeHue aToOMOB

30 | OOBsicHEHHE PIACKTPUUECKUX o0opyaoBaHue
saBiieHud. [IpoBoIHUKY, hi
MOJIYITPOBOJTHUKH U HETIPOBOTHUKHU 7151 1abOPaTOPHBIX
DJIEKTPUYECTBA pabot

YYCHHUYECKUX
OTIBITOB
31 | KontpomnbHas pabota Ne 4 o teme
«OnekTpuszanus Tell.
CtpoeHue aTOMOBY.
32 | DIEeKTpUYECKUM TOK. DIEKTpUUIecKas 00opyaoBaHue
IETh U €€ COCTABHbIE YaCTH. I
st
71a00paTOPHBIX
pabot
YYCHHUYECKHU
X OTBITOB
33 | DnexTpuueckuii TOK B METaJlIax. o0opyaoBaHue
JIeCTBUS JIIEKTPUIECKOTO i
Toka. Hanpasnenue Toxa. TSI
71a060paTOPHBIX
pabot
YICHUYECKHU

X OIIBITOB




34

Cua Toka. EI[I/IHI/II_IBI CHJIBI TOKA.

Ammnepmertp. M3mepenue cuisl Toka.

35 | Jlaboparopnas padora Ne4 «Coopka obopymoBaHue
AIIEKTPUYECKOU 1EMU U U3MEPEHUE
CHJIBI TOKA B €€ Pa3INYHbIX 14
y4acTKax.
71a00paTOPHBIX
pabot
YYCHUYECKUX
OTIBITOB
36 | DnexTpuueckoe Hanps>KeHUe. o0opyaoBaHue
| 2B10%050%00051
HanpsbkeHus. BoimpTMmeTp. st
N3mepenue HanpsKeHUs. J1a6OPaTOPHBIX
JlaGoparopnas pabota paboT
Ne5 «M3mepenune HanpsKEeHNs Ha
Pa3TUYHBIX YUaCTKAX YACHIACCKH
AIEKTPUUECKOU X OIILITOB
e,
37 | 3aBUCHUMOCTH CHIIBI TOKA OT o0opyoBaHuE
HaIPSKEHUS. DJIEKTPUUECKOE
COTIPOTHUBJICHUE s
MPOBOJHUKOB. EquHUIIBI
71a00paTOPHBIX
COTPOTHUBJICHUSI.
pabot
YYEHHUECKH

X OIIBITOB




38

3akon Oma /151 ydacTKa LenH.

000pyaoBaHuE

st
71a00paTOPHBIX

pabort
YYCHUYECKHU

X OIIBITOB

39

Pacuer conpoTuBienust IpOBOAHUKOB.

VY nenbHoe conpoTtusienue. [Ipumepsl




Ha pacycCT COIIPOTUBJICHUA

IMPpOBOJHHKA, CUJIbBI TOKA U

HaIPSHKCHUS
40 | Peocrartsl. JlaGoparopnas pabora Ne6 o0opyaoBaHue
«PerynupoBanue cuibl
TOKa PEOCTaTOM. s
71a00paTOPHBIX
paboTt
YYCHUYECKHU
X OTBITOB
41 | JlJaboparopnas pabora Ne7 «3mepenue o0opynoBaHue
COTPOTHUBJICHUS TIPOBOHUKA TIPU
MTOMOIIIY aMIIepMeTpa | 15
BOJIBTMETPAY.
71a00paTOPHBIX
pabort
YYEHHYECKH
X OITBITOB
42 | IlocnenoBaTeabHOE U MapajlIeIbHOE o0opy0BaHue
COCIMHECHHE TTPOBOTHUKOB.
st
71a00paTOPHBIX
pabot
YYCHHUYECKHU

X OIIBITOB




43

Pemenue 3agau mo teme:

«HOCJ’IC}IOB&TGHBHOG u

napajui€JibHOC COCIUHCHUC

MIPOBOTHUKOB.
44 | PaboTa 31eKTpUYECKOTo TOKaA.
45 | MonIHOCTh AIEKTPUYECKOTO TOKA. 0o0opyaoBaHue
JlabopatopHas pabora Ne8
«M3mMepeHmne MOIITHOCTH U pabOThI 15
TOKa B DJICKTPUICCKOM JIaMIIE.
71a060paTOPHBIX
pabor
YUCHHUYECKUX
OTIBITOB
46 | Equnuia paGoThl SJIEKTPHIECKOTO
TOKa,
IpUMEHsIEMbIE Ha MPAKTHKE.
47 | HarpeBanue npoOBOJIHHKOB
IEKTPUUECKUM TOKOM.
3akoH [Ixoyis - Jlenua
48 | Konnmencarop obopymoBaHue
st
71a60paTOPHBIX
pabor

YUYCHHUYCCKUX




OIIBITOB

49 | Jlamna HakanuBaHUs. DJIEKTPUUECKUE
HarpeBaTelIbHbIE TPUOOPHI.

50 | Kopotkoe 3ambikanue. [naBkue
IPEeIOXPAHUTEIH.

51 | IloBTOpEeHUE TEMBI «DIEKTPUUECKHE
SIBIICHUS.

52 | KonrpomnbHas padota Ne 5 o Teme

<<9J'ICKTpI/I"ICCKI/I€ SIBJICHUS).




VI.

JJIeKTPOMATHUTHBIE siBJIeHHS (6 1)

MarsutHoe one. MarauuTHoOE€ 11oJie
JEMOHCTpaLUN

MarauTHoe noJjie KaTylIKHU C TOKOM.

JNEMOHCTpaLUn
IlocTosiHHBIE MarHUTHI. MaraHutTHoe

MarsauTHoOE 110JIe 3eMJIH.

JlencTBME MAarHUTHOTO TTOJIS
Ha MPOBOJAHUK C TOKOM.
DIIEKTPOJABUTATENb.
Jlabopartopnas pa6ota Ne 9
«M3yuenue 3aeKTpuIecKoro
JIBUTATEISI IOCTOSTHHOTO
TOKa».

KontponbHas padora Ne 6 o
TEeMe:

((9JICKTpOMaFHI/ITHLIC SIBJICHHSD).

CgeroBble siBj1eHUs (9

)

VI1I. Uctounuku csera.

Pacnpoctpanenue cBera

Bugnmoe nBukeHue cBeTHII

OtpaxkeHue cBeTa. 3aKOHBI
OTPaXKEHUS CBETA

1

1

1 O6opynoBaHue

1  Ob6opynoBanue

1  oGopynoBanue

pabot

AJI IIPpSAMOTIO TOKaA. MaruuTHbI€ JIMHUU.

JIIs 3J'I€KTPOMEIFHI/ITBI " UX IIPUMCHCHHC.

JJIA ITOJIC ITOCTOSAHHBIX MAardHmuTOB.
u

YUYCHHUYCCKUX OIIBITOB

o0opyaoBaHue
71a60paTOPHBIX

paboTt

YUYCHHUYCCKHUX
OIIBITOB

obopynoBaHue
1ab0paTOPHBIX

I

TUTST

71a00paTOPHBIX



2 Ilmockoe 3epkaiio

3  Ilpenominenue cBeta. 3aKOH
MPEJIOMJIEHUS CBETA

pabot

YYCHHUYECKHUX
OIIBITOB
1
1 obopymoBaHue IS
71a00paTOPHBIX
pabor u

YYCHHYCCKHX OIBITOB
64 JIuazel. OnTuueckas cuiia 1 obopyaoBaHue IS

JIVH3BI 71a00paTOPHBIX
pabot u

quI—TI/IqP(‘T(T/TY QIILITOR

65 WN3gopax¢Hus, 1aBaeMble

OOopynoBaHue s

nuHBo#. JlaboparopHas padoTa
Nelf)

Ia ﬁQpﬂTan—ﬂJY




«ITonyuenue nzo0pakeHus ¢

pabor

MTOMOIIb COOMPAFOIIICH JTUH3BD) YYCHHUYECKUX
OTIBITOB (Ha
0aze

KOMITJIEKTOB
A
15 OI'D)

66 | I'ma3 u 3penmue.

[ToBTOpUTETHEHO-0000IIAIOMINI YPOK

110 TeMe «CBETOBBIC SBJICHUS

67 | KonrponbHas padota No7 o teme

«CBETOBBIE SIBIICHUSD)

IHoBTOpenue (3
4.)

68 | [loBTOpenue marepuana GuU3NKH &

KJacca.
69 | UroroBas koHTpOIbHAS paboTa 3a Kypc

8 Kitacca
70 | AHanu3 UTOroBOM KOHTPOJILHOMN

paboThI

9 kaacc (1024aca)




HUcnoan3zoBanue

o0opynoBanust
Ne Koa- tenrpa
Tema ypoka €CTeCTBEHHOHAYYHO
BO N
HHU
n Jaco TEXHOJIOTHYECK
/ B oii
I HanpaBJ€HHOCT
el
«Touka
pocra»
3akoHbl B3auMoaeiicTBUs U aABukeHud Tej (30 yacos)
1. Martepuanbnas Touka. Cucrema |1
oTcuera.
2. [Tepememnienue
3. OmnpeneneHue KOOpAUHATHI
JBUKYLIETOCS Tea.
4. Ilepememienue npu 1
MPSMOJIMHEUHOM
PaBHOMEPHOM
TBUKCHUU.
5. Penrenne 3amau
6. [IpsiMonuHeliHOE 1
PaBHOYCKOpPEHHOE
JIBUKEHUE. Y CKOPEHHUE.
7. CKopoCTh NPSIMOJIMHENHOTO 1
PaBHOYCKOPEHHOTO
nerkenus. ['padux
CKOPOCTHU
8. Pemenue rpadpuueckux 3amgau 1







Ilepemenienue npu
IIPSMOJIMHEWHOM
PaBHOYCKOPEHHOM
JIBUKEHUU

10.

Ilepemernienue Tena mnpu

MPSAMOJIMHEWHOM
PABHOYCKOPEHHOM JIBUKCHUU
oe3

Ha4yaJabHOM CKOPOCTH

11.

JlaGoparopnas padota Ne 1

«HccnenoBanue
PaBHOYCKOPEHHOTO
JIBIDKEHHS 0€3 HadyaJbHOU
CKOPOCTH»

000opyaoBaHue

JIA

71a00paTOPHBIX
pabort
YYEeHUYIECKH

X OIIBITOB

12.

Pemenue 3agau

13.

Kontponbshas padora Ne 1

«IIpAMOTMHENHOE NBUKECHUEC)

14.

OTHOCUTENBLHOCTh JABHXKXCHMUSI.

15.

NHepuuanbHble CHCTEMBI
orcuera. [lepBriit

3akoH HproTOoHA

16.

Bropoii 3akon HeroToHa

17.

Tpertuit 3akoH HeroToHa




18.

CB00OOIHOE TaJeHUE TEI

19.

JIBr>xkeHue Tena, OpOIIeHHOTO

BEPTUKAIBHO
BBEPX.
HesecomocTn

20.

Jlabopatopnas pabora Ne 2

«3mepenue
YCKOpEHUS
CBOOOJIHOTO TIAJIEHUSD)

o0opymoBaHUE

JIA

71a060paTOPHBIX
pabot

YYEHUUYECKU

X OIIBITOB

21,

3aKoH BCCMHUPHOI'O TATOTCHUA

22,

YckopeHnne cBOOOTHOTO MaACHUS
Ha 3emJie U APYyTrux

HeOECHBIX Tellax.

23.

[IpssmonHeHOE U

KPHUBOJIMHENHOE JBUKEHHE.
JIBM>KEHUME TEa 1o
OKPY>KHOCTH C IIOCTOSIHHOM 110
MOZYJIIO

CKOPOCTBIO.

24,

Pemenue 3agau

25.

Nmiynsce Tena. 3aKoH

COXpaHCHUA UMITYJIbCA

26.

PeaktusHoe nBukenue. PakeThl.







27. BriBoj 3akoHa 1
COXpaHEHUs
MEXaHUYECKOU IHEPTUU.
28. Pemenue 3amau. [TogroroBka k 1
KOHTpOJIbHOM padoTe Nel
29. Kontponbnas padota Ne 2 1
«3aKOHBI B3aMMOICHCTBHSI
Y JIBIDKEHUS TEID»
30. PaGota Hanx ommbOkamu 1
Mexanuveckue Kojed0anns u BOJHbL3BYK.(16 yacoB)
31. KonebarenbHoe ABUkKEHUE. 1 o0opyoBaHue
CBo00OoO1HBIE KOJIEOAHUS
st
71a00paTOPHBIX
pabor
YYCHHUYECKHU
X OTBITOB
32. Bennuunel, XapakTepusyromnme 1 00opyoBaHue
KoJie0aTeIbHOE IBYKEHUE
s
71a00paTOPHBIX
pabort
YICHUYECKHU
X OTIBITOB




33. JlabopaTtopnas pabota Ne 3 O6opynoBanue st
71a00paTOPHBIX
MEepPHOJIa U YaCTOTHI paGoT
CBOOOTHBIX KOJICOaHUI
MasTHUKA OT JJIMHBI yHCHHHCCKUX
OTIBITOB (Ha
6aze
KOMITJIEKTOB
A
st
0oIr9)
34. 3aTyxaroniye Kojie0aHusl.
BbiHyX/1€HHbIE KOJEOaHMUS.
35. Pe3onanc.
36. Pacnipoctpanenue konebaHuii B
cpene. BomHsbl.
37. JlnvHa BonHbL. CKOPOCTh
pacnpoCcTpaHEHUS BOJIH.
38. Pemenue 3amay.
39. HcTouyHnku 3ByKa. 3ByKOBbIE o0opyoBaHue
KoJIeOaHus i
s
71a00paTOPHBIX
pabort
YICHHUYECKHU

X OIIBITOB




40.

Bricora, [TeMOp] 1 TpOMKOCTh

3ByKa

41.

Pacnpocrpanenue 3ByKa.

3BYKOBBIE BOJIHBI

000pyaoBaHuE

JIA

71a060paTOPHBIX
pabor




YUYCHHUYCCKHU

X OITBITOB
42. Pemrenne 3amau. [loaroroska k
KOHTPOJIbHOHM padoTe Ne3.
43. Kontponsnas padota Ne 3
«MexaHnuyeckue KoneoaHus
Y BOJIHBI. 3BYK»
44. PabGora Hajg ommOKkamu.
45. OTtpaxeHue 3Byka. 3ByKOBOI
pPE30HAHC.
46. 3ammuTa MUHHA-TIPOCKTOB TI0 TEME
«MexaHnnyeckue KojaeOaHus
Y BOJIHBI. 3BYK»
DJIeKTpOMAarHuTHoe moJe (20
4acoB)
47. MarnuTtHoe 1oJje 00opyaoBaHue
st
J1a00paTOPHBIX
pabot
YYEHUUECKUX

OIIBITOB




48.

Hanpasnenue Toka u
HaNpaBJICHUE JTUHUAN

€0 MAaroHuTHOI'O I10JIsA

49. OOHapyx’eHue MarHUTHOTO TOJIS
I10 €ro JEHUCTBUIO HA
DIEKTPUYECKUH TOK.
[IpaBumno
JIEBOU PYKHU.
50. WNHIyKIus MarHuTHOTO TIOJIA.
MarHuTHbIM TOTOK
ol. Pemenue 3amay.
52. SIBneHue 3EeKTPOMArHUTHOM O6opynoBaHue
WUHIYKIAN
nst
JEMOHCTpaLAN
53. JlaGoparopnas padota Ne 4 o0opyaoBaHue
«M3ydeHue saBieHUS
AIEKTPOMArHUTHOM s
WHTYKITAW
71a00paTOPHBIX
pabort
YYEHHUYECKH
X OTBITOB
o4, Hamnpasnenue nHIyKIMOHHOTO
Toka. [IpaBuno Jlenna.
95. SIBneHue caMOMHIYKIIHH.




56.

[Tonyuenue u nepegava

MIEPEMEHHOTO
AIEKTPUIECKOTO TOKA.
Tpancdopmarop

57,

DJIEKTPOMArHUTHOE TOJIE.

QHCKTpOMaFHI/ITHBIC BOJIHBI




58.

KonebarenbHbIit KOHTYP.

[Tonyuyenue
AIEKTPOMArHUTHBIX
KoJ1eOaHmit

59.

[TpuHIMIIBI PaIUOCBS3U U

TCICBUICHU.

60.

DJIEKTPOMAarHUTHAs IPUPOJIA

CB€Ta.

61.

[Ipenomiienue cBera.

Ddusmyeckuii CMBICT
MOKa3aTess MPeIOMIICHUS.
Jucnepcus

000opyaoBaHuE

JIA

71a60paTOPHBIX
pabot

YUYCHHUYCCKUX
OIIBITOB

62.

IlBeTa Tem.

63.

THNbI ONTUYECKUX CIIEKTPOB.

64.

[Tormomenue u ucnyckanue

CB€Ta aTOMaMU.

65.

[Tormomenue u ucnyckanue

CBETa aTOMaMHM.
[Ipoucxoxnenue
JIMHEMYAaThIX

CIIEKTPOB.

66.

KonTtponbshas padora Ned «




DJIEKTPOMATHUTHOE TIOJIE»

Crtpoenue aTtoma u aToMHOTr0 siApa (20 yacos)

67. PannoaktuBHOCTH. MOsIETHN 1
aTOMOB
68. PaanoakTuBHBIE IPEBpAILICHUS 1
aTOMHBIX sIJIEp.
69. DKCIepUMEHTAIBHBIC METO/IbI 1 KommnsrotepHoe
WCCJICIOBAHMS YACTHII. o0opynoBaHuE
70. Pemrenue 3amau mo reme 1
«PannoakTUBHBIEC IPEBpAIICHUS
aATOMHBIX SIICP»
71. OTKpbITHE IPOTOHA U HEUTPOHA.
72. CocTtaB aTOMHOTO siJIpa.
Snepnbie
CHJIBI.
73. Oueprus cBszu. [edext macc.
74. Henenune snep ypana. Llennas
peaxIms.
75. JlaGoparopnas pa6ota Ne 5 1

«3yuyeHue neneHus sapa
aToma ypasa 1o ¢ororpapuu

TPEKOB»




76.

SlnepHbli peakTop.

ITpeoOpa3zoBaHue BHYTpEHHEH
HHEPryuu aTOMHBIX SIJED B

KommnberorepHoe

o0opyoBaHue




QJICKTPUICCKYHO

SHEpPrur. ATOMHas

SHEpreTuKa
77. buonornueckoe nericteue
paauanuu. 3aKOH
PaIuOaKTUBHOIO
pacnaga
78. TepmosiaepHas peakius
79. Pewenue 3anau. [loaroroBka k
KOHTPOJILHOM paboTte No3.
«CTpoeHue aToma u
ATOMHOTO SIJIpay
80. Kontponsnas padota Ne 5
«CTtpoeHue aTroma u
aTOMHOTO sJIpay
81. Pabora Haj ommoOKamu.
82. Pemenue 3anay. [loaroroBka k
UTOTOBOW KOHTPOJILHOM paborte.
83. Pemienue 3anau. [loaroroka x
UTOTOBOM KOHTPOJBHOM padoTe.
84. Pemienue 3anau. [loaroroBka k
UTOTOBOM KOHTPOJIBHOM padorTe.
85. NrtoroBast KOHTpoOIbHAs paboTa
86. PaGota Hanm ommbOkamu.




Crtpoenue Bceesiennoi (7 4acoB)

87. Cocras, cTpoeHUE H Komnsroreproe
IIPOUCXOXKICHNE o0opynoBaHuE
ConHe4HOM CUCTEMBI
88. Bonbmve mnanerst CoiHEUHOU Kommnsrotepnoe
CHUCTEMBI o0opyI0BaHuE
89. Mamnsrie Tena ComHeUHOM KommberoTepraoe
CUCTEMBI o0opy0oBaHuE
90. Crpoenue, U3JIy4eHUe U KommberoTepHoe
sBomronust CosHIIa U 3B€3]1 o0opy0BaHuE
91. CrtpoeHue U 3BOIOIUS Kommberorepnoe
Bcenennoit o0opyoBaHuE
92. [ToBTOpeHnue no treme «CTpoeHue KommnsrotepHaoe
Bcenennoi» o0opy0BaHuE
93. 3aKITI0YUTENBHOE 3aHATHE 110 KomnbroTepHoe
teme «CtpoeHue BeeneHHoi» o0opynoBaHue
94.-102 Htorosoe noBTOpeHUE 3a KypC

busuku 7-9 kmaccon




