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HOACHUTEJIBHASA 3AIINCKA

AnantupoBaHHasi pabouas mnporpamma 10 (GU3UKE COCTaBlIeHa Ha OCHOBE (helepadbHOTO TOCYJapCTBEHHOTO
00111e00pa30BaTeNbHOrO CTaHJAapTa OCHOBHOTO OOIIEro oOpa3oBaHUsl, aAanTUPOBAHHON OCHOBHOM 00I111€00pa3oBaTeIbHOM
MPOrpaMMbl OCHOBHOTO OOIIETO 00pa3oBaHMs OOYYAIOIIUXCSA C 3aJepKKoi mcuxudeckoro passutus YOY «Camapckas
KJlaccudeckas ruMHasusi Kupummua
eaun uzyyenust pU3MKuU:
e TpUOOpEeTEeHHWE HMHTEpPeca W CTPEMJICHHS OOYyYaOIMUXCS K HAYYHOMY H3YUYCHUIO TPHPOMABI, Pa3BUTHE HUX
MHTCIJICKTYaIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;
e  pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJIC MMO3HAHUS U (POPMUPOBAHHUE UCCIIEOBATEIIBCKOTO OTHOIICHHS K
OKPYXKAIOIIUM SIBIICHUSIM;
e (opMUpPOBaHHME HAyYHOTO MHPOBO33PEHUS Kak pe3yjbTaTa HM3yYeHUS OCHOB CTPOCHHUS MAaTEpPHH H
(GyHIaMEHTaJIbHBIX 3aKOHOB (DPU3UKH;
e (opMHpOBaHHE TPEACTABICHUA O POJIM (PU3UKH JUIA Pa3BUTHSA JIPYTMX €CTCCTBCHHBIX HAyK, TEXHHKU H
TEXHOJIOTHH;
e  pa3BUTHE TMPEICTABICHUI O BO3MOXHBIX c(epax Oymymiei nmpodecCHoHaNbHON NEeATebHOCTH, CBSI3aHHOM C
(bu3HKOM, MOATOTOBKA K JajbHEHIIIEMY 00YUYEHHUIO B 3TOM HaIPaBJICHUH.
JlocTmkeHue ATUX MeJIe mporpaMMbl 1o (GHU3UKE Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHus 00eCIIeYnBaCTCs PEIICHHEM
CIEIYIONINX 3a/]a4:
e mpuoOpeTeHHe 3HAHUN O AUCKPETHOM CTPOCHUHM BEHIECTBA, O MEXAHHYECKHX, TEIUIOBBIX, JJICKTPHUYECKHUX,
MarHUTHBIX U KBAHTOBBIX SIBJICHHSIX;
e TpUOOpeTEeHNE YMEHHUI OMUCHIBATH U OOBACHITH (DU3UUECKHUE SIBJICHUS C UCIIOJIB30BAHUEM TTOJIYICHHBIX 3HAHUM;
e OCBOGHHE METOJIOB PEIICHHS MPOCTEUIINX PACUYETHBIX 3a7ad C HCIOIb30BaAaHWEM (U3HUECKUX MOJIEeH,
TBOPUYECKHUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;
e pa3BUTHE YyMEHHWH HAOMIOMATh TPUPOIHBIC SBICHUS W BBIIOJHATH OIBITHL, JAOOpaTOpHBIE pPAaOOTHl U
AKCIIEPUMEHTATBHBIC UCCIEAOBAHMS C UCTIOIB30BAHIEM H3MEPHUTEIIBHBIX MPUOOPOB;
e ocBoeHue mnpuéMoB paboTel ¢ wuHpOpMmammer (Quzmdeckoro comepkaHus, BKIOYas WHDOpMANHMIO O
COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, AaHAIIN3 U KPUTUIECKOE OTICHUBaHWE WH(OPMAITUH;
e 3HAKOMCTBO cO cdepamu MPoPECCHOHATBHON NEATEILHOCTH, CBS3aHHBIMU C (DU3UKON, U COBPEMEHHBIMHU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JTOCTHKCHUSIX (PU3NUECKON HAYKH.



Ha u3ydenue ¢pusuku (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOTO 001Iero o0Opa3zoBanus oTBoauTca 238 yacoB: B 7 kjacce — 68
yacoB (2 4Waca B Henenw0), B 8 kiacce — 68 gacoB (2 daca B Hemenmo), B 9 kinacce — 102 gaca (3 yaca B HENEIIO).

[Ipennaraemslii B mporpaMMe No (pU3HKE MepedyeHb Jad0PATOPHBIX PadOT U OMBITOB HOCUT PEKOMEHIATENbHBIA XapakTep,
yuduTedb JedaeT BbIOOp NpOBeNEHUs JabOpaTOpPHBIX pPabOT M ONBITOB € YYETOM HWHAMBUAYAIBHBIX OCOOEHHOCTEU
oOy4aromuxcs, CIUCcKa SKCIEPUMEHTAIbHbIX 3aJaHuil, IpearaéMbIX B paMKax OCHOBHOI'O TOCYAapCTBEHHOIO 3K3aMeHa 1o
du3suke.

[Iporpamma ajantupoBana jiisg oOyuenusd aereii ¢ OB3 ¢ yuerom ocoOeHHOCTEHN NX MCUXO(PU3UYECKOTO pa3BUTHS,
WHJIMBUIYaJIbHBIX BO3MOXXHOCTEM M TMPH HEOOXOIUMOCTH OOECIeUMBAIONlasi KOPPEKIMIO HAPYIICHUW pa3BUTUS U
COLIMAIbHYIO aJlalTalliI0 YKA3aHHBIX JIUII.

[Iporpamma noctpoeHa ¢ ydeToM crienuuku ycBoeHus yueOHoro matepuana aerbmu ¢ OB3.

AJnanTanusi IporpamMMbl MPOUCXOJUT 32 CYET COKPAIIEHUSI CJI0KHBIX MOHSATUI U TEPMUHOB; OCHOBHBIE CBEICHUS
B IIporpaMme jaarorcs nuddhepeHnnpoBaHHoO.

[Icuxonoro-neparornyeckre ocobenHoctu odyyatomuxcs ¢ 3P

AnantupoBaHHas pabouas mporpamMma 1o ¢GuU3MKE TMpeTHa3HaueHa Ui OOydYarolIuxcs C 3aJIepiKKOiM
NICUXUYECKOTO PAa3BUTHUS

Kareropus aereit ¢ 3I1P — nanbGonee MHOrounciieHHas rpynna cpenu aeteit ¢ OB3, xapakTepusyrommasics KpaHeu
HEOJIHOPOJHOCTBHIO COCTaBa, KOTOpas OOYCIOBJIEHA 3HAYUTENBHBIM Pa3HOOOpa3MEM ATHOJOTUYECKUX (PAKTOPOB,
NOPOXKIAIOIINX JIaHHBIA BHUJI TICUXMYECKOTO JU30HTOI€HE3a, 4YTO OOYCJIOBIMBAET 3HAUYMTENbHBIM JUara3oH
BBIPAXKEHHOCTH HApYyIICHUH.

@OyHKIIMOHAIIbHAS W/WIU OPraHUYECKasi HEJOCTATOYHOCTh IIEHTPAIbHONW HEPBHOM CUCTEMBI B HEKOTOPBIX CITydasx
OPUBOIUT K OOJNbIIEH BBIPAKEHHOCTH H CTOMKOCTH HapymeHus npu 3IIP, uyto ompenenser He0OXOaUMOCTh
oOecrieueHus CreruaIbHBIX 00Pa30BATEIBHBIX YCIOBUH MPU X 00YUYEHUH HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHusl.

Jlaxxe mpu YCIOBUM MOJYYEHHUS CHEHHAIM3UPOBAHHOM MOMOIIM B MNEPHOJ OOYy4YeHHS B HAYAJIbHOM IIKOJIE
oOydaromuecsi ¢ 3[IP kak mpaBWiIO MPOOJDKAIOT WCTBITHIBATG B TOM WM WHOW CTETCHHW 3aTPYIHEHUS B Y4eOHOU
JESTENBHOCTH,  OOYCIIOBICHHBIE  Je(UIMTAPHBIMH  TIO3HABATEIBHBIMA  CIMOCOOHOCTSMH,  Clienu(HUecCKUMU
HEJIOCTATKAMH TICUXOJIOTUYECKOIO M PEYEBOr0 Pa3BUTHS, HAPYUICHUSMH PErYJSIHUM IMOBEICHUS U JEATEIbHOCTH,
CHI)KCHHEM YMCTBEHHOW paboTocmocobHOCTH W mpoaykTuBHOCTH. OOmmumu ans Bcex nererd ¢ 3IIP sBnsrorcs
TPYAHOCTH IMPOU3BOJIBHOW CAMOPETYJISIUMH, 3aMENJIEHHBIA TEMIT U HEPABHOMEPHOE KA4E€CTBO CTAHOBIIEHUS BBICHIMX
MICUXUYECKUX (PYHKIMI, MOTHUBALIMOHHBIX W KOTHUTHBHBIX COCTaBIISIIOIIMX I[103HABAaTEIbHOW JeATelIbHOCTH. JlJis
3HAQUUTENIbHOM dYacTu JjAeteil u mnoapoctkoB ¢ 3IIP TunumyeH u geUUUT COLMAIBHO-NEPUENTUBHBIX U




KOMMYHUKATHBHBIX CIIOCOOHOCTEH, HEPEAKO CONPSIKEHHBIM ¢ MpoOjieMaMHd 3MOLMOHAIBHON peryjsilud, 4YTO B
COBOKYITHOCTH 3aTPYJHSET UX IMPOAYKTUBHOE B3aUMOJICUCTBUE C OKPYKAIOIUMH.

C mepexo oM OT COBMECTHBIX yYEOHBIX NEHUCTBUIU IMOJ PYKOBOJCTBOM YUMTENS (XapaKTEPHBIX ISl HaYaJIbHOU
IIKOJIBI) K CaMOCTOSITENIbHBIM (Ha YpOBHE OCHOBHOHM WIKOJIBI), K moApocTKy ¢ 3IIP mpeabsBistoTcss TpeOOBaHHUS
CaMOCTOSTEJILHOTO TI03HABATEJIBHOIO TOMCKA, MOCTAHOBKM Y4YeOHBIX II€JIeld, OCBOEHHUA U CaMOCTOSITEIILHOIO
OCYIIECTBJICHUSI KOHTPOJIbHBIX U OIICHOYHBIX JEUCTBUM, MHUIIMATUBBI B OPTaHU3AIMU yueOHOTro coTpyanuuectna. [lo
Mepe B3pOCIEHHUSl y MOAPOCTKA MPOUCXOJUT KAaYeCTBEHHOE IMpeoOpa3oBaHHME YUEOHBIX ACHCTBUN MOJIETUPOBAHMS,
KOHTPOJIS, OLICHKM W TMEpeXoi K Pa3BUTHIO CIIOCOOHOCTH MPOEKTUPOBAHUS COOCTBEHHON y4ueOHOW NEeATeTbHOCTH U
NOCTPOCHMIO KU3HEHHBIX IJIAHOB BO BPEMEHHOM MEPCHEKTUBE. XapaKTepHOH 0COOCHHOCThIO MOPOCTKOBOIO Mepruoaa
CTAHOBUTCS pa3BUTHE (HOPM MOHITUHHOTO MBIIIJIEHUS, YCIOXKHSIIOTCS HCIOJIb3yeMble KOMMYHUKATUBHBIE CPEJICTBA U
CrocoObl OpraHu3allMd y4eOHOTO COTPYJHHMYECTBA B OTHOIICHHUSX C YUHUTEISIMU U CBEPCTHUKaMHU. AKIEHT B
KOMMYHUKAaTUBHOMW JIESITEIIbHOCTU CMEIIAETCS HAa MEXKINYHOCTHOE OOIIEHHE CO CBEPCTHUKAMH, KOTOpOE MpUodpeTaet
JUISL TIOAPOCTKAa OCOOYI0 3HAYUMOCTh. B JIMYHOCTHOM pa3BUTHH MPOUCXOAST MHOTOYMCIECHHBIE KAayeCTBEHHBIC
U3MEHEHUS MPEKHUX UHTEPECOB U CKIOHHOCTEM, KAYECTBEHHO M3MEHSETCSI CAMOOTHOILLIEHHE U CAMOOLIEHKA B CBA3U C
MOSIBJICHWEM Y TOAPOCTKA 3HAYUTEIBHBIX CYOBEKTUBHBIX TpPYAHOCTEH U TmepexuBaHui. K neBsitomy Kiaccy
3aBepIIAETCS BHYTPEHHSIS IEPEOPUEHTALIMS C IPABUI U OTPAHUYEHUH, CBS3aHHBIX C MOPAJIBIO MOCTYIIAHUS, HA HOPMBbI
noBeseHuss B3pochbiX. CremayeT y4YUTBIBaTh psAJl  OCOOCHHOCTEH TMOJPOCTKOBOIO BO3pacTa: OOOCTPEHHYIO
BOCIIPUMMUYHMBOCTh K YCBOCHHIO HOPM, LIEHHOCTEM M MOJEJIEH NOBEACHUS; CI0XHBIE IMOBEICHUECKUE NPOSBICHUS,
BBI3BaHHBIC MPOTUBOPEYHEM MEXKAY MOTPEOHOCTHIO B MPU3HAHUU UX CO CTOPOHBI OKPYXKAIOUIMX U COOCTBEHHOU
HEYBEPEHHOCTHIO; U3MEHEHHUE XapaKTepa U crocoba 00IIeHns U COMaNbHBIX B3auMoiericTBuid. [Ipotiece B3pocinenus y
nereir ¢ 3P ocnoxHseTcss XapaKTepHBIMH JUIS JJAHHOW KaTeropuu OcoOeHHOCTIMU. Y moapocTkoB ¢ 3IIP wacto
HA0JII01at0TCS TPU3HAKU TUYHOCTHOM HE3PEIOCTH, MHOTHE U3 HUX BHYIIIAEMBI, JIETKO MOAIAI0TCS YOSKIECHUIO, HE MOTYT
OTCTOATH COOCTBEHHYIO MO3ULMI0. OCOObIE CII0KHOCTH MOTYT CO3/]aBaTh HAPYIIECHUS MPOU3BOJILHON PEryssiuu: s
HUX XapaKTEpHbI YaCThIE UMITYJIbCUBHBIEC PEAKIINN, OHU HE MOTYT CIAEPKUBATH CBOU CTPEMIICHUS U OPBIBbI, OBIBAIOT HE
CAEp>KaHbl B IPOSIBICHUU CBOMX AMOIMMI, CKJIIOHHBI K IEPEMEHUYUBOCTH HACTpOoeHUs. B 1ieom y Bcex o0yyarommxcs ¢
3IIP otmedaeTcst ¢1abOCTh BOJIEBBIX ITPOLIECCOB, YTO IMPOSIBISETCS B HEBO3MOYKHOCTH CJIIE€JaTh BOJIEBOE YCHIIME IPU
y4eOHBIX U UHBIX TPYTHOCTSIX.

VY nonpoctkoB ¢ 3IIP He chopmupoBaHbl BHYTPEHHHE KPUTEPUHU CAMOOLEHKH, YTO MPUBOJUT K CHHKEHUIO
YCTOWYMBOCTH IO OTHOILICHUIO K BHEUIHEMY HETaTMBHOMY BO3JEHCTBUIO CO CTOPOHBI OKPYXAIOUIMX, MPOSBISAETCS B
HECAMOCTOSITEIIbHOCTH, HEYCTOMYMBOCTH MO3UIMK NPU PELIEHUH TE€X WIM MHBIX BOIPOCOB U IMOBEICHUSA B LEJIOM, B
mabioHHOCTU cyxaeHud. Ooyuaromuecss ¢ 31IP 1eMOHCTPUPYIOT KaK MPAaBUIO 3aBBIIICHHBINA YPOBEHb MPUTA3AHUM
ATOLEHTPUYECKOro Xapakrtepa. HegoctaTku camoperyisiiud BO MHOIOM CKa3bIBalOTCA Ha CIIOCOOHOCTH K
IJIAHUPOBAHUIO, TPUBOJAAT K HEONPEAEICHHOCTH UHTEPECOB U )KU3HEHHBIX IEPCIICKTUB.



[Ipu opranuzauumu 0Oy4YeHUs Ba)KHO YUMUTHIBATh OCOOEHHOCTH TO3HABAaTEIBHOIO PAa3BUTHUS, SMOLMOHAIBHO-
BOJIEBOM M TUYHOCTHOM cdeprl oOyuarontuxcs ¢ 3I1P, cnenuduky ycBoeHHsI UMU y4eOHOTO MaTepuaJia.

Henstii psg ocodenHocrerr aeteit ¢ 3IIP onpenenser oOumii moaxon K peOeHKy, crneuuduky coiep:kaHus U
METO/I0B KOPPEKLIMOHHOTO OOyUEHHUS.

B npsimoii 3aBUCUMOCTH OT KOHKPETHOTO COJAEpXaHusl y4eOHOro mpenMera (MpakTUYeCKHe MpelBapUuTeIbHbIe
3HaHUS WIM HAYYHO-TEOPETUUYECKOe 000O0IIEHNE) CTOAT U UCIOIb3yeMbIe IIPU 3TOM METOJbI pabOThl: MPAKTUUECKUE
JEUCTBUSL C MpEeAMETaMH, aKTUBHbBIE AMU30UYECKUE U JOJTOBPEMEHHbIE HAONIOACHUS 3a Pa3IMYHBIMU SIBICHUSIMU
OPUPOJIbI, SKCKYPCHUU, BOCCO3/IaHHE ONPEIECICHHBIX CUTYallui, HCTIOIb30BaHUE YK€ YCBOCHHBIX CIOCOO0B pellIeHUs TOM
WM MHOM 3a71a4M, paOOThI 0 KAPTUHKAM, 0 HATJIAIHOMY 00pas3ily, 0 y4eOHUKY, 10 UHCTPYKIUU yuuTens u T.1. Kakum
U3 3TUX METOJOB BOCIOJb30BATHCS YUHUTENIO0, OOBSICHSAETCS TEM, HACKOJBKO OHU OOECTEeUMBAIOT pa3BUTHE Yy AeTel
HaAO0JII01aTeTbHOCTH, BHUMAHMUSI U MHTEpeca K M3y4aeMbIM MpeJMeTaM, YMEHHUS pPa3HOCTOPOHHE aHAJIM3UPOBATH U
CpaBHUBATh OOBEKTHI MO OJTHOMY MJIM HECKOJIBKUM MPU3HAaKaM, 000011aTh SIBJICHUS, 1€JaTh COOTBETCTBYIOLIUE BHIBOIbI
U 3aKioueHus. Baxueiieit 3agaveit cnermanbHoro ooyuenus nereit ¢ 3P aBnseTcs pa3BuTre y HUX MBICIUTEIbHBIX
IPOIIECCOB aHAIN3a, CHHTE3a, CPAaBHEHUS U 0000IIEHHUS.

CobunroieHrie OXpaHUTENIBHOTO PEeKUMa IIpU OOYYEHHUM JETe ¢ MHTEJUIEKTYalbHOM HEOCTaTOYHOCThIO OyneT
CIIOCOOCTBOBATh COXPAHEHHMIO 3JO0POBBS yyalIMXCA. 3aKII0YaeTcsl OXPAaHUTEIBHBIM pEXHUM, MpEeXIe BCEro, B
J03UPOBAHHOCTH oOOBeMa ydeOHOro matepuana. Ha kaxmoM ypoke HeoOXoJIMMa CMEHa BHJOB JEATEIbHOCTH,
npoBefieHrne GU3KYIbTMUHYTOK PA3HON HAIMPaBICHHOCTH, IPUMEHEHHUE 3/I0POBbE COEPETaAIOIINX TEXHOJIOTHUN U T.1.

OpraHuzaiys 1eaTeIbHOCTH Ha YPOKE.

. BaxxHbl BHEIIHHE MOTUBUPYIOIIUE MOIKPEIICHUS.

. VY4eOHbIlt MaTepuan JOJDKEH MOJHOCUTHCS HEOOJIBIIMMH J03aMHU, €T0 YCIOKHEHHUE CIIETYET OCYIIECTBISATH
MOCTENEHHO.

. Co3nanue cuTyaluu ycrnexa Ha 3aHsTUH.

. biaronpusTHBIN KJIIMMAT Ha ypOKE.

. Ornopa Ha 3MOLIMOHAJIBHOE BOCIIPUSITHE.

. Beenenne pusmunyTok uepes 15-20 MuHyT.

. OnTtrManbHasi CMEHa BUJIOB 33/1aHU (IT03HABATEIbHbBIX, BEPOAIBHBIX, UTPOBBIX U IPAKTUYECKUX ).

. CuHXpoHU3aIMs TEMIIA YPOKa C BO3MOKHOCTSIMU YUECHHKA.

. TO4YHOCTB U KPATKOCTh MHCTPYKIIUU IO BBIMOJHEHUIO 3aJaHUS.

. [TostamHOE 00600IIEHUE MTPOECTAHHON Ha YpOKe padOThI, CBSI3h 0O0yUeHHMs ¢ )Ku3Hbi0. [locTosTHHOE yIipaBiieHue
BHUMAaHUEM.

. [Ipu nnaHupoBaHUM YPOKOB HUCIIOIb30BaTh UTPOBBIE MOMEHTHI. VICTI0NIB30BaTh SIPKYIO HATJISITHOCTD, IPUMEHSITh

HKT.



Jlnst noBbIienust 3 pexkruBHOCTH 00ydeHus yyamuxcs ¢ 311P co3naroTes cnenuanbHble YCIOBUSA:
PebGeHok cuauT B 30HE NPSAMOro JOCTYIa YUUTEIS.
Crnenyet naBaTh peOeHKY OOJbIIIE BpEMEHH Ha 3alIOMUHAHUE U OTPAOOTKY yUeOHBIX HaBBIKOB.
NuauBuayanbHast IOMOIIb B CIIy4asiX 3aTPyAHEHHUS.
JIOTIOMHUTENbHBIE MHOTOKPATHBIE YIIPAXXHEHUS JJI 3aKpETIeHUs MaTepuara.
bonee wacrtoe wucCnonb30BaHUE HATVSIAHBIX AUJAKTHYECKUX MOCOOMH M WMHIMBUIYAIbHBIX KapTOUYE€K, HABOIALIUX
BOIIPOCOB, AJITOPUTMOB JIEUCTBUS, 3aIaHUI C OMIOPOI Ha 0OPa3IkI
BapuaTtuBHble npueMbl 00y4deHusl.

. [ToBTOpP MHCTPYKITUY.

. ANbTEpHATUBHBIN BBHIOOP (M3 NIPEIJIOKCHHBIX BAPUAHTOB IMPABUIILHBIN ).
. PeueBoii oOpazer win Hauano ¢ppassbl.

. JlemoHCTpanys 1eMCTBUN.

. [TonGop Mo aHamoruy, 1Mo MPOTUBOIIOCTABIICHHIO.

. YepemoBaHue JICTKUX U TPYIHBIX 3aaHUH (BOITPOCOB).

® CoBMecCTHBIEC UJTH HUMHUTAlIUOHHBIC HGﬁCTBHH, KOHTPOJIb MCKIIMIHOCTHBIX B3aMMOOTHOILICHUM



COIAEPKAHUE OBYUYEHUA
7 KIIACC

Pazjen 1. ®u3uka u e€ poJjib B NO3HAHUHU OKPYKAIOIIETr0 MUPA.

®usuka — Hayka o npupoje. SABneHus npupoisl. OU3HMYECKUE SBJICHUA: MEXaHUYECKHUE, TEIJIOBBIE, AJIEKTPUYECKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckue BenuuuHbl. W3mepenue ¢dusnyueckux BenuuuH. Duzmdeckue npubopsl. [lorpemHocTs u3MepeHwuil.
MexayHapoiHasi cucTeMa eIMHUIL.

Kak ¢usuka u apyrue ecreCTBEHHbIE HAyKU U3Y4aloT MpUpoay. EcTecTBeHHOHAaYYHBIN METO/T TTO3HAHMS: HAOII0ICHUE,
MOCTAaHOBKA HAYYHOT'O BOMPOCA, BBIJIBM)KCHUE THIOTE3, DKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHUE HAOII0aeMOro
sBieHus. Onucanue GU3NYECKUX SIBICHUN C TIOMOIIBIO MOJICTICH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, DJIICKTPUYECKNE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusznyeckue NpuOOPHI U IPoIIeaypa MPAMBIX U3MEPEHU aHAJIOTOBBIM U ITU(POBBIM ITPHOOPOM.

Jlabopamopnuie padomut u onvimeot.

OmnpeneneHue 1eHbl IeJISHUs MKAJIBl K3MEPUTEIILHOTO Mpruoopa.

HN3mepeHnne paccTosHui.

N3mepenune o0béMa )XKUIKOCTH U TBEPOTO Tea.

OrnpeneneHue pa3MepoB MaJibIX TE.

N3mepenne Temneparypsl IPU MOMOIIU KUAKOCTHOIO TEPMOMETPA U JaTUNKA TEMIIEPATYPHI.

[IpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3bI: TAIBHOCTH MOJIETA APUKA, MYIIIEHHOTO TOPU30HTAIBHO, TEM
OombIie, yeM OOJIbIIE BBICOTA MTyCKa.

Pa3znen 2. [lepBoHayajibHble CBeIeHUsI 0 CTPOEHUH BelIeCTBA.

CtpoeHue BelecTBa: aTOMbl 1 MOJIEKYJIbI, X pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOSHHE BEIIECTRA.

JIBmwxkenue yactuil BemiecTBa. CBsI3b CKOPOCTHM JBMDKEHHUS YACTHI[ C TeMIrepaTypoil. bpoyHOBCKOe ABHXKEHHE,
i dy3us. BzaumoelicTBrUe YacTHI] BEIIECTBA: MIPUTSHKEHUE M OTTAIKUBAHHUE.

o Uk w N R



ArperatHbie COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPIBIX (KpPUCTALTMYECKUX) Teld. B3aumocBssb
MEXKJly CBOMCTBAMU BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHUSX M UX aTOMHOMOJICKYJSIPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpayuu.

1. HabGmonenune 6poyHOBCKOTO TBUKEHUSI.

2. HaGmonenue nuddysun.

3. HaGmronenue siBneHui, 00bSCHIIONIUXCS MPUTSHKEHUEM UJIH OTTATKMBAHUEM YaCTHUIl BEIIECTBA.

Jlabopamopnuie padomut u onvimeot.

1. OreHka quaMeTpa aToMa METOJIOM PSIIOB (C UCIIOIb30BaHuEM (hoTorpaduii).

2. OnbITHI IO HAOIOICHUIO TETUIOBOTO PACIIUPEHUSI Ta30B.

3. OneITB IO OOHAPYKEHUIO ACHCTBUSI CHII MOJICKYJISIPHOTO MPUTSIKCHHUSL.

Pasnen 3. J/IBuskeHue u B3aumojeiicTBue TeJl.

Mexannueckoe JBHKEHHE. PaBHOMepHOE U HepaBHOMEpHOoe nBMkeHHe. CkopocTb. CpelnHsisi CKOpPOCTh MNpHU
HEPaBHOMEPHOM JBHKEHUH. PacUéT myTH U BpEMEHH IBUKEHUSI.

SIBneHne nHepuMH. 3aKOH UHEPUMU. B3anMoaeicTBHE Tel Kak MPUYMHA U3MEHEHHSI CKOPOCTHU JIBH>KEHUs Tea. Macca
Kak Mepa uHepTHocTU Tena. [moTHocTh BemecTBa. CBsI3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €UHUIE 00bEMa BEIIECTBA.

Cuiia kak xapakTepucThka B3auMmopenctBusi Ten. Cuia ynpyroctd U 3akoH ['yka. M3mepeHue cuiabl ¢ MOMOUIBEO
OUHAMOMeETpa. fIBiIeHue TATOTeHHS U criia TshkecTH. Cuia TSKeCTH Ha Apyrux mianertax. Bec tena. HeBecomocts. Cnoxxenue
CHWJI, HAIIPaBJICHHBIX 110 OJHOM npsiMoi. PaBHoAe#cTBy01Ias cuil. Cua TpeHus. TpeHue CKOJbKEeHUs U TpeHue mokos. TpeHue
B IIPUPOJI€ U TEXHHUKE.

Jemoncmpayuu.
HaGmronenre MexaHM4eCcKOTo IBUKECHUS Tea.
N3mepenue ckopocTy NPSIMOIUHEUHOTO IBUKECHHUSL.
HaGnronenue sBieHus: MHEPIUU.
HaGnroneHne nu3MeHeHus: CKOpOCTH MTPU B3aUMOJIEUCTBUU Tell.
CpaBHeHuUE Macc 10 B3aUMOJICUCTBHUIO TE.
CI10’)keHMe CUJl, HAIPABJIEHHBIX M0 OJJHOW MPSAMOW.

S A T o I o



Jlabopamophule padomut u onvimol.

1.

LA N

OnpeneneHue CKOPOCTU PAaBHOMEPHOI'O JBMKEHHUS (IIapUKa B JKUJIKOCTH, MOJIEIIN AJIEKTPUUECKOT0 aBTOMOOMIIS U
Tak jgaiee).

Onpenenenue cpeHel CKOPOCTH CKOJIbKEHU OpyCcKa WM IIapHUKa 110 HAKJIOHHOM MIIOCKOCTH.

Onpenenenue IIOTHOCTH TBEPAOTO TeNA.

OnpIThI, IEMOHCTPUPYIOUIUE 3aBUCUMOCTb PACTSLKEHUS (Ae(OpMalLMK ) IPYKUHBI OT TPUIIOKEHHOU CHIIBL.

OnBIThL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT BECa TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS
IIOBEPXHOCTEH.

Pa3nen 4. JlaBjieHue TBEPABIX TeJl, AKUAKOCTEN 1 ra3os.

Hasnenue. CriocoObl YMEHBIIEHNUS U yBeIWYeHUsl JaBieHus. JlaBneHue ra3a. 3aBUCUMOCTh JIaBJICHUS ra3a oT 00béMa,
Temrieparypsl. Ilepenada naBneHust TBEpABIMU TENAMU, JKUAKOCTAMU U ra3amu. 3akoH Ilackans. [ITHeBMaTHUYECKHE MAIIVHBIL.
3aBUCUMOCTb JIaBJICHUS JKUJKOCTU OT riyOuHbl. ['mapocratnyeckuit napagokc. Coobmiatoniuecs: cocyasl. ['uapapnuyeckue
MEXAHU3MBI.

Atmocepa 3emnu u atrmochepHoe naBieHue. I[IpuumHBl cyliecTBOBaHUS BO3AYIIHOM o0ojouku 3emisd. OnbIT
Toppuuennu. U3mepenne atMocepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 17151 U3MEpEHUs aTMOC(EPHOTO TaBICHHUS.

JleficTBHE KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJO0. BelTamkuBaromas (apXxuMenoBa) cuia. 3aKOH ApXumena.
[LmaBanue Tein. BoznyxoruiaBanue.
Jemoncmpayuu.

N o vk~ w N

3aBUCUMOCTD JIaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBaeHUS )KUAKOCTHIO U TA30M.

CooOlaronyecs: Cocybl.

['mopaBnuyeckuii mpecc.

[IposiBnenne aeiicTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTDH BBITATKUBAIOIIEH CUJIBI OT 00BEMA MOTPYKEHHOM YACTH TeJIa U TJIOTHOCTH YKUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEH CUIIbI BECY BBITECHEHHOM KHIKOCTH.



8. YcClOBHE IUIaBaHUS TEN: IUIABAaHUE WM MOTPYKEHHE TEJ B 3aBUCUMOCTH OT COOTHOILICHMS IUIOTHOCTEW Tella U
KUIKOCTH.

Jlabopamophuie padomut u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJE OT 00bEMa NOrpyKEHHOM B JKUAKOCTbh YACTH TEJIA.

2. OmnpenesieHNe BHITAIKUBAIOIIEN CHIIBL, JEHCTBYIOIIEH HA TEIO, IOTPYKEHHOE B KUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBI, JEUCTBYIOLIEH Ha TEJIO B )KUIAKOCTH, OT MacChl Teja.

4. OmnbIThI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKMBAIOILIEH CUIIbI, ACHCTBYIONIECH HA TENO B )KUJIKOCTH, OT 00bEMa

NOTPYKEHHOM B KUJKOCTh YAaCTH TEJIA U OT IJIOTHOCTH JKHUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOAKH U ONPENIEIICHUE €€ TPYy30IIOAbEMHOCTH.

Pasnen 5. PaGora u MOIIHOCTH. JHEPrus.

Mexanunueckasi pabota. MoOITHOCTb.

[IpocThie MexXxaHU3MBI: pbluar, OJIOK, HaKJIOHHAas IJIOCKOCTh. [IpaBuino paBHOBecusi pwiuara. [Ipumenenue npasuiia
paBHOBecHs pblyara K 0J10Ky. «3osotoe npaBuiio» mexanuku. KIIJ] nmpocteix MmexanusmoB. [IpocTbie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexanunyeckas sHeprus. Kunetndeckas u noreHuuanbHas sHeprus. [IpeBpaiienre oqHoro Buia MEXaHU4eCKOM SHEPTUU
B IPYroil. 3aKOH COXpaHEHHs JHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IpOCTBHIX MEXaHU3MOB.

Jlabopamopnuie padbomut u onvimeot.

1. Omnpenenenue pabOThI CHIIBI TPEHUSI IPH PABHOMEPHOM JIBUKEHUU TeJIa [0 TOPU30HTAIBHOM OBEPXHOCTH.

2. HccnenoBanue yciOBUK PaBHOBECHS pblyara.

3. H3mepenne KIIJl HAKITIOHHON IIJTIOCKOCTH.

4. W3ydeHune 3aKkOHA COXpaHECHUS MEXaHUYECKON SHEPTHUH.
8 KUIIACC

Pa3gea 6. TemioBbie IBJCHUA.



OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHUA BellecTBa. Macca u pa3Mepbl aTOMOB M MOJIEKY!I.
OnbIThI, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPIOTO, )KUJIKOTO U ra3000pa3HOro COCTOsIHUM BeecTBa. Kpucramnudeckue u amopdusbie Tena. O0bicHEeHUE
CBOMCTB T'a30B, XUIAKOCTEH M TBEPABIX TEJI HA OCHOBE IOJIOKEHUW MOJIEKYJIAPHO-KMHETHYECKON Teopuu. CMauuBaHUE U
KaluJUISIpHBIE ABJIEHUS. TennoBoe paclinpeHue U coxaTue.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIUIOBOT'O JIBIXKCHUS 4acTull. BHyTpeHHsiss sHeprusi. CriocoObl
U3MEHEHUS BHYTPEHHEW SHEpPruu: TeIuioneperadya U COBEpIleHHEe padoThl. Buabl Temonepeadyu: TEIUIONPOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KonuuecTBo TemioTel. Y aeiapHas TEII0€MKOCTh BelecTBa. Termioo0MeH U TEIJI0OBOE paBHOBECHE. Y paBHEHHE TEILJIOBOTO
Oamanca. [lnaBneHue u OTBep/eBaHWE KPUCTAITMYECKUX BEIIECTB. YAeNbHas TeruioTra raBieHus. [lapooOpazoBanue u
koHgeHcanus. Mcmapenue. Kumnenwe. YiaenbHas Terjiora mapooOpa3oBaHHs. 3aBUCHUMOCTh TEMIEpaTypbl KHUIEHUS OT
aTMOC(EpHOTO JIaBJICHHUS.

BnaxHocTb BO3ayXa.

DHeprus ToIMBa. Y IeJibHas TEIJI0Ta CrOPaHMUSL.

[Tpunnumst pabotsl TemwioBbix apurareneit KIIJ termoBoro aurarens. TernoBsle ABUTATEIN U 3alllUTa OKpYXKarolei
Cpelpbl.

3aKOH COXpaHEHMS U PEBPAILCHUSI SHEPTUH B TETUIOBBIX MTPOIECCaX.

Jemoncmpayuu.

HaGmonenne 6poyHOBCKOTO IBHYKCHHUS.

Ha6monenne nud y3un.

HaGmonenne sBiieHuit CMauyMBaHUS M KaTWJUSIPHBIX SIBJICHUH.

HaOnroaeHnue TemioBoro paciuiupeHust Tedl.

N3Mmenenune naBieHus ra3a rnpyu u3MEHeHUH 00bEMa U HarpeBaHWU WUJTH OXJIAXKICHUH.
[IpaBuita u3amMepeHus: TeMIEpaTyphl.

Buap! Teruionepenaymn.

OxJta’kICHHUE IMPU COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHuU pab0OThl BHEITHUMHU CHUJIAMH.

W o N o Uk WD R



10. CpaBHEHHE TEITIOEMKOCTEN Pa3JINYHBIX BEIIECTB.

11. HaGnronenue kuneHusl.

12. HaGmroieHre mocTosiHCTBA TEMIIEpaTyphl MPHU TIJIaBICHUU.

13. MoJienu TEIIIOBBIX ABUTATENEN.

Jlabopamophuie padomuvt u onvimot.

OMbITHI 110 OOHAPYKEHUIO JEUCTBUS CUII MOJICKYJIIPHOTO TIPUTSKEHUSL.

OnbITHI IO BRIPAIIMBAHUIO KPUCTAJLJIOB MIOBAPEHHOM COJIM UJIU caxapa.

OnbITHI 110 HAOJIOICHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJl.

OmnpeeneHue gaBieHUs BO3AyXa B Oa/sIOHE HITIPUIIA.

OMBITHI, TEMOHCTPUPYIOIIHE 3aBUCUMOCTD JIABJICHUS BO3/IyXa OT €ro 00bEéMa M HarpeBaHUS WITH OXJIAKICHUS.
[IpoBepka THMOTE3bl JUHEWHOW 3aBUCHUMOCTH JIJIMHBI CTOJIOMKA >KUJIKOCTH B TEPMOMETPUUYECKON TpyOKe OT

S L T o

TeMIEPaTyphl.
HaGmronenne n3MeHeHus: BHyTPEHHEW YHEPTUU TeJla B pe3yJbTaTe TeIIonepeiadyu U padoThl BHEITHUX CHIL.
8. HccnenoBanue siBIEHHS TEIJIOOOMEHA MPU CMENTUBAHUHU XOJIOTHOM U TOPsIYEi BOBI.
Omnpenenenre KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW TpU TEIUIOOOMEHE C HarpeThiM METAUTHYECKUM
UUIUHAPOM.
10. OnpeneneHue y1eIbHON TEMI0EMKOCTH BELIECTBA.
11. UccnenoBanue npouecca uCrapeHusl.
12. OnpeneneHne OTHOCUTENBHOM BIAJKHOCTH BO3AyXa.
13. OnpeneneHue yaeIbHOM TEIIOTHI IJIABJICHHUS JIb/A.
Pa3zjen 7. DiiekTpuYecKHe M MATHUTHBIE SIBJICHUS.
Onektpuzaiuss Ten. JlBa poxa dNEKTpUYECKUX 3apsaoB. B3aumopelicTBue 3apspkeHHBIX Tenl. 3akoH Kyrnona
(3aBHCUMOCTb CUJIbI B3aUMOJCHCTBUS 3aPS)KEHHBIX TEJ OT BEJIMUUHBI 3aPsII0B U PACCTOSIHUSL MEK]y TEJIaMHU ).
Onektpuueckoe nojie. Hanpsxk€HHOCTh anekTpuyeckoro mnojs. [IpuHuun cynepno3unuu 3JeKTpUUEeCKUuX mnojer (Ha
Ka4eCTBEHHOM YPOBHE).
Hocutenn »snekTpuueckux 3apsaoB. OJleMEHTapHbId snekTpuueckuit 3apsan. Crpoenue artoma. [IpoBoanuku u

~

AUDJICKTPHKHU. 3akoH COXpaHCHHUA SJICKTPHUICCKOI'O 3apsaaa.



DNEKTPUYECKUH TOK. YCIOBHSI CYHIECTBOBAHUS JIIEKTPUYECKOrO TOKA. VICTOYHMKHM IOCTOSHHOrO TOKa. JleHcTBHS
ANEKTPUYECKOr0 TOKa (TEII0BOE, XMMUYECKOE, MATHUTHOE). DJIEKTPUUECKHI TOK B JKUJIKOCTSAX U Tra3ax.

Onektpuueckas uenb. Cuna Toka. OJNeKTpudeckoe HampsbkeHue. ConpoTHBIECHHUE MPOBOJHUKA. Y ACIBHOE
CONPOTHUBIICHUE BelecTBa. 3akoH OMma s yyacTka 1end. [locnenoBarenbHoe U MapamiebHOE COEIUHEHNUE IPOBOJHUKOB.

PaGota u MOUIHOCTH JJIEKTpUYECKOro ToKa. 3akoH Jxoyns—JleHma. DnekTpuyeckue LEeNH W MOTpeOUTenn
ANEKTpUYECKOU SHEpruu B ObITY. KOpoTKOe 3aMbIKaHue.

[locTositHHBIE MarHuThl. B3auMoAeicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE mnose. MarHuTHoe noJsie 3eMJiid U €To
3HA4YEHHUE I KU3HU Ha 3emiie. OnbIT Opcrena. MarHuTHOE MoJe 3JIEKTPUYECKOTO TOKa. [IpuMeHeHne 3J1eKTpOMarHuToB B
TeXHUKe. [[elicTBME MarHMTHOTO NOJII HA MPOBOJAHUK C TOKOM. OJJEKTPOABUTrATENb MOCTOSIHHOTO TOKa. Mcronbs3oBanue
ANEKTPOIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onswitel @apanes. SABinenue >nekTpoMarauTHOM uHAyKuuu. [Ipasuno Jlenna. Dnekrporeneparop. CriocoObl MOTydeHHS
ANEKTPUUECKON IHEPTUU. DIEKTPOCTAHIIMN HAa BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DneKkTpu3auus Tel.
JIBa pozia alEKTpUUECKUX 3apsiI0B U B3aUMOICUCTBUE 3apsSKEHHBIX TEIl.
YCTpOMCTBO U AEUCTBUE IIEKTPOCKOIIA.
DneKTpocTaTU4YeCcKass MHAYKIIHS.
3aKOH COXpaHEHUs ANEKTPUUECKHUX 3aPSI0B.
[IpoBOAHUKH U TUBIEKTPUKH.
MoaenupoBaHue CUIOBBIX JUHHUMN 3JIEKTPUUECKOTO TOJIS.
HcTouHrKkH MOCTOSHHOTO TOKA.
JIelCcTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUH TOK B )KUJKOCTH.
. 'a30Bb11 pazps.
. I3MepeHne cuibl TOKa aMIepMeTPOM.
. I3MepeHne aIIeKTpUYeCKOro HapsKEHUsT BOJIBTMETPOM.
. Peoctar u Mara3uH CONpOTUBIICHHIA.

LW o N o Uk WD R
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15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

BzaumoaencTBre MOCTOSHHBIX MATHUTOB.

MonenupoBaHrue HEBO3MOKHOCTH Pa3AeiICHUs ITOJIFOCOB MAarHuTa.
MonenupoBaHre MarHUTHBIX MOJIEM ITOCTOSIHHBIX MArHUTOB.
OmneIT Opcrena.

MarauTHoe noJie ToKa. DJIEKTPOMarHur.

JlercTBME MarHUTHOTO MOJISI HA IIPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIb TIOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS SIIEKTPOMAarHUTHOW MHAYKIIHH.

OmnbiTel Papanest.

3aBUCUMOCTbH HAMIPaBJICHUSI MHIYKIIMOHHOT'O TOKA OT YCJIOBUIM €ro BO3SHUKHOBEHUSI.
DIIEKTPOTreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie padomut u onvimot.

S e o

10.
11.
12.
13.

OMBITHI 110 HAOTIOJEHUIO YJIEKTPU3AIIUH TEJl HHIYKIIUEH U MPU COMPUKOCHOBEHHH.

HccnenoBanue 1eicTBUS SJIEKTPHUIECKOTO OIS Ha MPOBOAHUKH U JUJICKTPUKH.

CoOopka u mpoBepka padOThI AJEKTPUUSCKOM IIETTH MTOCTOSHHOTO TOKA.

N3mepenue u peryiupoBaHUe CHIIBI TOKA.

N3mepenue u perympoBaHue HAPsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA M HANIPSHKCHUS Ha
pe3ucTope.

OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JICKTPUUYECKOTO COMPOTUBIICHUS TPOBOAHUKA OT €r0 JUIMHBI, TUIOMIA N
TOIEPEYHOr0 CEYEHUS U MaTepuaa.

IIpoBepka mpaBuiia CJIOKEHUS HAMPSKEHUW MPU MOCIe10BaTEILHOM COSIMHEHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia 1Jisi CHIIbI TOKA MPH MapaieIbHOM COSIMHEHUN PE3UCTOPOB.

Omnpenenenue pabOTHI DIEKTPUIECKOTO TOKA, UIYIIET0 Yepe3 PE3UCTOp.

OrnpeneneHne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIJICIISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JJaMIIOUKY, OT HAIPSI)KSHUS Ha HEl.

Onpenenenue KII/[ Harpesarers.



14. UccemoBaHre MArHUTHOTO B3aWUMOJIEUCTBUS TOCTOSIHHBIX MAaIrHUTOB.

15. I3yyeHne MarHuTHOTO TOJIsl OCTOSIHHBIX MArHUTOB MPU UX 00bEIUHEHUH U Pa3JCICHUN.

16. MccemoBanye NeMCTBUS DIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, TEMOHCTPUPYIOLINE 3aBUCHUMOCTh CHJIBI B3aMMOJEUCTBUS KAaTYIIKM C TOKOM W MarHuTa OT CUJIbl TOKa U
HaIIpaBJICHUS TOKA B KaTYIIIKE.

18. I3ydeHnue neicTBUs MArHUTHOTO MOJIS HAa IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3yueHue padoThl 3JEKTPOIBUraTEIs.

20. M3mepenune K11/l anexkTpoaBUraTeIbHON YCTAHOBKH.

21. ONBITBl 10 HWCCIIEOBAHUIO SIBIECHUS JJIEKTPOMArHUTHOM WMHIYKLIHMH: WCCIECIOBAHHE W3MEHEHHUN 3HAYECHUS H
HaIlpaBJI€HUS UHAYKIMOHHOTO TOKA.

9 KIIACC

Pa3znen 8. Mexanuveckue siBJICHHS.

Mexannueckoe nBHxkeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHMUYECKOTO JBUKEHUS.
PaBHOMEpHOE TpsiMONMHENHOE ABMKEHHE. HepaBHOMEpHOE MpsAMOJIMHETHOE ABMkeHHE. CpeqHsass 1 MTHOBEHHAs] CKOPOCTh
T€Ja IPU HEPABHOMEPHOM JBUKECHUH.

Yckopenue. PaBHoyckopeHHOE MpsimosinHeHOe ABmkeHne. CBoOoaHoe nagaeHue. OnbiThl ['anues.

PaBHOMepHOE nBIKEHHME TI0 OKpykHOcTH. Ilepmong u dacrora oOpamieHus. JIuHeWHas W yrioBas CKOPOCTH.
LleHTpOoCTpEMHUTENBHOE YCKOPEHHUE.

[Tepsrii1 3ak0H HeroToHa. Bropoii 3akon HeroTona. Tpetuit 3akon Herotona. [IpuHunn cynepno3sunuum CuiL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHHUs: ciijla TPEHUSI CKOJIbKEHHUSI, CHIIa TPEHUS MTOKOsI, IPYTHUe BUIbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTCHHsI. Y CKOpeHHe cBOOOaHOTO najeHus. [IBmxkenue mianeT BOKpyr ComHIa.
ITepBas kocmuueckast CKopocTb. HeBeCOMOCTB U Eperpy3Ku.

PaBHOBecre MarepuanbHOW TOUKH. AOCOMIOTHO TBEPHOE Tenmo. PaBHOBecwe TBEPAOro Tena ¢ 3aKPEIIEHHOW OCHIO
BpamieHusi. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynec Tena. U3menenne numnyinbca. UMnynbe cuibl. 3aKOH COXpaHEHHsI UMITYJIbca. PeakTUBHOE JIBH>KEHHUE.



Mexanuueckass pabota u MomiHOCTh. PabGora cun Tskectd, ynpyroctu, TpeHus. CBsizb SHEpruu U PpabOTHI.
[ToreHmanbHass SHEprusg Tela, IMOJHITOTO HAJ TMOBEPXHOCTHIO 3eMiM. lloTeHLManbHas >HEPTUS CHKATOW MPYKUHBL.
Kunernueckas sneprud. Teopema 0 KHHETUUECKOW SHEPTUH. 3aKOH COXPAHECHUSI MEXaHUYECKON SHEPTHUH.

Jemoncmpayuu.

HaGmtoneHne MexaHMuecKoro ABMKEHUS TeJla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHME TTyTEN U TPACKTOPHI ABUKEHUS OJJHOTO U TOTO K€ TEJIa OTHOCUTEIILHO PA3HbBIX TEJ OTCUETA.
N3Mepenne CKOpOCTU U YCKOPEHUS TPSMOJIMHENHOTO JIBUKEHHUS.

HccnenoBanne npu3HakoB PABHOYCKOPEHHOTO IBUKEHHS.

HaGmtoneHue nBrkeHus Tena mo OKpy>KHOCTH.

S L S o

Ha6JIIO}I€HI/I€ MCXaHHUYCCKHNX HBJ’IGHHﬁ, MPOUCXOIAINX B CUCTCMC orcuéra «Tenexka Ipu ee PaBHOMCPHOM H
YCKOPCHHOM IBUXCHHUU OTHOCHUTCIIBHO KaOuHEeTa (1)I/ISI/IKI/I.

~

3aBUCUMOCTh YCKOPEHUS TeJIa OT MacChl TeJla M JICWCTBYIOIICH Ha HETO CHJIBL.

HaOuroieHre paBeHCTBA CHIT ITPU B3aUMOJICHCTBUU TEJI.

N3MmeHeHMe Beca Teja MPU YCKOPSHHOM JBHKCHUU.

10. [lepenaua uMmysbca Mpy B3aUMOJICHCTBUN TEJT.

11. [IpeoOpazoBaHus S3HEPTUU ITPU B3aUMOCHCTBUU TEJI.

12. CoxpaHEHHE UMITYJIbCA IIPH HEYIIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHHE UMITYJIbCA TIPH A0COJIOTHO YIIPYroM B3aUMOJCHCTBHH.

14. HaOJroieHHE peaKTUBHOTO JIBHIKCHUS.

15. CoxpaHeHHE MEXaHUIECKOM SHEPTUU IIPU CBOOOTHOM HaJCHUH.

16. CoxpaHeHHE MEXaHUYCCKOM SHEPTUHU IIPH JIBYXKCHUH TeJIa MO/ ICHCTBUEM TIPYKUHEI.

Jlabopamophuie padbomwt u onvimeol.

1. KoHCcTpynpoBaHHe TpakTa JjIs pa3roHa v JaJdbHEHIIEero paBHOMEPHOTO JIBIKCHHS IIAPUKA WITH TEIICHKKH.
2. OmpeneneHne cpeIHEeH CKOPOCTH CKOJIBKCHUS OpyCKa MITH ABMKCHHS IIapHKa 110 HAaKJIOHHOM TIOCKOCTH.
3. OnpeneneHue YCKOPEHHS Tella IPH PaBHOYCKOPEHHOM JIBHKECHUH 110 HAKIIOHHOM TIJIOCKOCTH.

4. HccnenoBaHWe 3aBUCHMOCTH ITYTH OT BPEMEHH IPU PABHOYCKOPESHHOM JIBMYKEHHUH 0€3 HadallbHOM CKOPOCTH.



6
7
8.
9

10.

11.

[IpoBepka rUMOTE3bI: €CIM MPU PAaBHOYCKOPEHHOM JBMKCHHH 0€3 Ha4aJbHOW CKOPOCTU IYTH OTHOCSTCS Kak Psij
HEYETHBIX YHCEN, TO COOTBETCTBYIOUINE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccrnenoBanne 3aBUCUMOCTH CHITBI TPEHHSI CKOJIBKEHUS OT CHUJIBl HOPMAJIBHOTO JIABICHUSI.

Onpenenenne k03P HULIMEHTA TPEHUS CKOJIBKECHHUS.

Ornpenenenune )KECTKOCTU NPYKUHBI.

Omnpenenenne padOThI CHUIIBI TPEHHSI IPH PABHOMEPHOM JIBIKEHUH TeJia 10 TOPU30HTAIBHOM TOBEPXHOCTH.
Omnpenenenne pabOThl CHIBI YIPYTOCTH MPH TMOABEME TPy3a C UCIOIH30BAHMEM HETOJIBHIKHOTO M TIOJBUKHOTO
0JIOKOB.

W3y4eHune 3akoHa COXpaHEHUS YHEPTHH.

Pa3nen 9. Mexannyeckue KoJ1e0aHNUA U BOJHBI.
KonebarensHnoe nemwxeHne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUMN: TIEPHO/I, YaCTOTa, aMIUIUTyAa. MaTeMaTH4eCKui u
NPY>KUHHBIA MasiTHUKU. [IpeBpaliienre sHepruu pu KoaeoaTeIbHOM JABUKEHUH.

3aTyxa}omHe KOJICOaHHS. BBIHy}KIIGHHBIG xosieOanus. Pezonanc. Mexannueckre BOIHBL. CBOMCTBA MEXaHUYECKHUX BOJIH.
HpO,ZIOJII)HI)Ie U IIOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI 1 CKOPOCTb eé pacipoCTpaHCHUA. MexaHnuecKHe BOJHEI B TBépI[OM TCIIC,
CEHCMHMYECKHE BOJIHBI.

3ByK. ' poMKOCTh 3ByKa 1 BeicoTa ToHa. OTpakeHue 3Byka. HGpa3ByK U yIbTPa3ByK.
Jemoncmpayuu.

1
2
3
4.
5
6

Ha6monenne kosiebanuii T oA IEMCTBUEM CHIIBI TSKECTH M CHITBI YIIPYTOCTH.
Hab6monenue konebanmii rpy3a Ha HUTH U Ha TIPY)KUHE.

HaGmroieHrne BIHYKIEHHBIX KOJIEOAHUIM U Pe30HAHCa.

PacnipocTpaneHnue npo0JbHBIX U TONEPEYHBIX BOJIH (Ha MOJICIIN).

HaOnroaeHnue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopnuie pabomuvt u onvimet.

1.
2.
3.

Omnpenenenue 9acTOTHI U MEpHO1a KOIeOaHMT MaTEeMaTHIECKOTO MasiTHUKA.
Omnpenenenne 9acTOTHI U MEPHOIa KOJIeOaHUI MPYKMHHOTO MAsTHUKA.
NccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJIeOaHUM MOABEIICHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.



4. VccnenoBaHue 3aBUCUMOCTH NEpUoa KoJieO0aHU NPy>KMHHOIO MasiTHUKA OT MAacChl Ipy3a.
[IpoBepka HE3aBUCUMOCTH Meproaa KojebaHuil rpysa, MoABEIIEHHOTO K HUTH, OT MaccChl Ipy3a.

6. OmNbITHl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCThH IMEpUOAa KoieOaHW NPY>KUHHOIO MasiTHUKA OT MacChl rpy3a u
KECTKOCTHU MPY>KUHBI.

7. V3MepeHue yckopeHusi CBOOOIHOTO MaICHUS.

Pa3nen 10. Ji1eKTpOMATrHUTHOE 110J1€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE  MoJie.  DJIEKTpOMarHuTHble  BOJIHBL.  CBOMCTBa  3JeKTpoMarHUTHbIX  BosiH.  Illkana
AJIEKTPOMArHUTHBIX BOJIH. Mcmob30BaHNE 3JIEKTPOMAarHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoja ceera. CKopocTh cBeTa. BOTHOBBIE CBOICTBA CBETA.

Jlemoncmpayuu.

1. CBOHCTBa AIEKTPOMArHUTHBIX BOJIH.

2. BoaHoBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomut u onvimeot.

1. M3ydyeHue cBOMCTB AIEKTPOMArHUTHBIX BOJIH C IIOMOIIIbIO MOOMIIBHOTO Tee(oHa.

Pa3znen 11. CBeToBBIC SIBJICHUS.

JIyueBas Mognenb cBera. Mctounuku cBera. IIpsamoinuHeiiHoe pacnpocTtpaHeHue cBeta. 3arMeHusi ConHna u JIyHBL
Otpaxenue cBeta. [Inmockoe 3epkasio. 3aKOH OTpaKEHUsI CBETA.

[Ipenomiienue ceta. 3akoH npenomieHus: cBeta. [lonHoe BHYyTpeHHee oTpa)xkeHue cBeTa. Vcrmoap30BaHME MOJHOTO
BHYTPEHHET0 OTPAKEHHUS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xon mydei B nunze. Onruyeckas cucreMa ¢oToarmapaTa, MUKPOCKOIa M Tejeckona. ['1a3 kak omruyeckas
cucrteMa. bin3opyKkocTh U JaIbHO30PKOCTb.

Paznoxenue 6enoro cBera B ciekTp. OnbiTel HetoToHa. ClioKeHNE CIEKTPaTbHBIX IIBETOB. Jucmepcus ceeta.

Jemoncmpayuu.

1. IIpssMonmHEHOE pacnpOCTPAHEHHE CBETA.

2. OtpaxkeHue cBeTa.

3. Tlomyuenue n300paxeHU# B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

4. Ilpenomnenue cBera.



5. OnTU4eckuil CBETOBOJ.
6. Xoj Jiydel B coOUparoiei JIMH3e.
7. XOX JIy4yel B pacCEUBAIOLIECH JIMH3E.
8. Ilomydyenue n300pakeHUM C MOMOIIBIO JTUH3.
9. Ilpunuun neiicTBus Goroannapara, MUKpOCKOIA U TEJIECKOIIA.
10. Monens riasa.
11. PaznoxxeHue 0eaoro cBeTa B CIEKTP.
12. [lomydyenuie 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX LIBETOB.
Jlabopamopnuie padomut u onvimot.
HccnenoBanne 3aBUCUMOCTH YIJIa OTPaKEHUs CBETOBOTO Jiyda OT YIJia MaJICHUSL.
N3yuyenue xapakTepucTUK U300paKeHUs MpeAMETa B IIJIOCKOM 3epKalie.
HccnenoBanne 3aBUCUMOCTH yIila MPEIOMIIEHNS CBETOBOIO Jiyda OT yria NaJeHusl Ha TPAHUIIE «BO31YX—CTEKIIO».
[Tony4yenue n3o0paxeHH ¢ TOMOIIBI0 COOUPAIOIIEH JINH3BI.
Onpenenenue GOKyCHOTO PACCTOSHUS U ONITUYECKOW CHIIBI COOMPATOIICH JTUH3HI.
OneITHI MO Pa3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.
OnBITHI 10 BOCHPUSITHIO IIBETA MPEIMETOB MPU UX HAOIIOJICHUH Yepe3 [IBETOBBIE (DUIBTPHI.
Pa3znen 12. KBanTOBBIE SIBJICHMS.
Omnsithl Pe3epdopna u manetapuas Mmoaenb atoma. Mogenb atoma bopa. Mcnyckanue U MOTJIOIIEHHE CBETa aTOMOM.
KBanTel. JInHeiuaTeie CIEKTPBHI.
PannoaktuBHOCTE. Anb(a, 6eTta- u raMma-u3nydenus. CTpoeHre aToMHOTO siapa. HykiioHHas MOJenh aTOMHOTO Sipa.
N3oTonel. PagnoaktuBHbie npeBpamenus. llepuon nonypacnaga aTOMHBIX sI€p.
SAnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apsI0BOIO U MAaCCOBOT'O YUCEN. DHEPIUs CBSI3U aTOMHBIX sziep. CBsA3b Macchl
u sHepruu. Peakiuu cunrtesa u geneHus anep. Mcrounnku sueprun ConHIa v 3BE37.
SAnepHas sHepreTuka. J[encTBUS paAMOaKTUBHBIX U3JIYYEHHU I HA )KUBBIE OPTAHU3MBI.
Jemoncmpayuu.
1. CHoekTpbl U3MYYEHUS U TOTJIOMICHHUS.
2. CnekTpsl pa3auyHbIX ra30B.
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3. Cnektp Bojopoa.

4. HaOmionenue TpekoB B kamepe Buiibcona.

5. Pabota cuérurka MOHU3UPYIOLIUX U3ITyYECHUH.

6. Perucrparus usnyyeHus: IpupoOAHbBIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnuie padomuvt u onvimeot.

1. HaGmroneHue CIUIOMIHBIX M TMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBanue TpeKoOB: U3MEPEHUE IHEPTUU YACTULIBI IO TOPMO3HOMY IyTH (110 GoTorpadusim).

3. M3mepenue pannoakTUBHOTO (hOHA.

IHoBTOPUTEIBbHO-0000 A0 MOAYJIb.

[ToBTOpUTETHEHO-0000MIAONINI MOYJIb TPEHA3HAYEH /IJII CUCTEMATH3aluK U 0000IIEHUs TPEIMETHOTO COIepKAHUS U
OMbITa JESATEIBHOCTH, MPUOOPETEHHOTO MPH M3YYEHHHM BCEro Kypca (pU3uMKH, a Takke s MOJTOTOBKHM K OCHOBHOMY
rOCYJapCTBEHHOMY dK3aMeHY 1Mo (pu3uke 1151 00yJaromuxcs, BBIOPaBIIUX ATOT YUeOHBIN TpeaMET.

[Ipn W3ydeHUM [OAaHHOTO MOJYJIS PEATU3YIOTCSI U CUCTEMATH3UPYIOTCS BHJIBI NIESITEIIBHOCTH, HA OCHOBE KOTOPBIX
oOecreynBaeTcss JOCTHKEHHE MPEIMETHBIX M METalpeAMETHBIX IUIAaHUPYEMBIX pe3yJbTaToB 00ydeHus, (opmupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB MCCIIEIOBAHMS SIBIICHUI MPUPOJbI U TEXHUKHU, OBJIAJCHUE
YMEHHUSIMU OOBSICHATH (PU3MUYECKUE SIBJICHUS, PUMEHSS TTOJyYeHHbIE 3HAHUS, PelliaTh 3a/la4d, B TOM YUCJIe KaueCTBEHHbIE U
AKCIEPUMEHTAJIbHBIE.

[IpuHIIMNIUATBHO JEATETPHOCTHBIA XapaKTep MJaHHOTO pasjelia pealus3yercs 3a CcuéT TOoro, 4ro oOydaromniuecs
BBINIOJIHSIOT 3aJ]aHusA, B KOTOPBIX UM IIPEJIaraercs:

Ha OCHOBE IMOJIyUYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSCHATH (PU3MUECKUE SBJICHHS B OKPYXKAIOIIeH MpUpoJie U
MMOBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBAaHUS (PU3NYECKUX SBJICHUM, B TOM YHCIIE AJIS IPOBEPKH FUIOTE3 U MOTYUCHHUS
TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAy4yHbIE OCHOBBI HauOoOJiee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJOTHM, Hampumep, MpaKTUYECKOTO
WCITIOJIB30BaHUS Pa3IMYHbIX UCTOUYHUKOB 3HEPIrMU HAa OCHOBE 3aKOHA IMPEBPAILECHMS U COXPAHEHUS BCEX M3BECTHBIX BUOB
SHEPrUMu.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

N3yuyenne ¢u3uku Ha YpOBHE OCHOBHOTO o0OImIero oOpa3oBaHUs HAMpaBlICHO Ha JIOCTHKEHUE JIMYHOCTHBIX,

MCTAIPECAMETHBIX U IIPECAMCTHBIX O6p3,30BaTCJ'IBHBIX PE3YyJIbTAaTOB.

B pe3ynbTare udydenus pU3MKU Ha ypOBHE OCHOBHOTO 001Iero o0pazoBanus y o0ydaromierocsi 0yayT cpopMupoBaHbl

CICAYOMNUC JIMYHOCTHBIC PC3YJIbTATHI B HaCTH !

1) naTpruoTN4€eCcKOro BOCIUTAHUSA:

- IPOSIBJIEHUE UHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (hU3UYECKON HAYKU;

- ICHHOCTHOE OTHOIIICHHE K JIOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PU3HKOB;

2) rpaskIaHCKOT0 ¥ TYXOBHO-HPABCTBEHHOI0 BOCTIUTAHUS:

- TOTOBHOCTh K aKTHUBHOMY YYaCTHIO B OOCYXXJIEHUHM OOIIECTBEHHO 3HAYMMBIX U ITUYECKUX MPOOJIEM, CBA3AHHBIX C
NPAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUN (PU3UKH;

- OCO3HAaHHE BaXKHOCTH MOPAJIbHO-3TUYECKHUX IPUHIUIIOB B IESTEIBHOCTH YUYEHOTO;

3) 3cTeTHYeCKOro BOCIMTAHMSA:

- BOCTPUATHE 3CTETUYECKUX KauecTB (U3MUECKOW HAayKH: €€ TapMOHUYHOTO TMOCTPOEHHS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT' O MIO3HAHUSA:

- OCO3HAHUE IEHHOCTH (PU3NUYECKON HAYKU KaK MOIIIHOTO MHCTPYMEHTA MMO3HAHUS MHUPA, OCHOBBI PA3BUTHS TEXHOJIOTHA,
BAXKHEHMIIIEW COCTABIIAIOIIEH KYIbTYPHI;

- pa3BUTHE HAYYHOU JI0003HATETLHOCTH, MHTEPECA K UCCIIEI0BATEIBCKON eI TETLHOCTH;

5) dopMupoBaHuA KyJbTYPbI 310POBbS U IMOIUOHAJIbHOT0 0JIATOIOJIYYHS:

- OCO3HAaHHME IICHHOCTH 0e30MacHOro 00pa3za KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpPE, BAKHOCTU MPABUI
0e30macHOr0 TOBEACHHUS Ha TPAHCIOPTE, HA JOpOrax, C JJIEKTPUYECKHM W TEIUIOBBIM O0OPYIOBaHHEM B JIOMAITHUX
YCIIOBUSIX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEQIICKCHH, PU3HAHUE CBOETO MpaBa Ha OMMOKY M TAKOTO e MpaBa y IPYroro 4eIOBeKa;
6) TPYy10BOT0 BOCIMTAHUSA:



- aKTUBHOE YYacCTHE B PELIEHUU MPaKTUYECKUX 3aJ]1ay (B paMKax CeMbH, 00pa30BaTeIbHOM OpraHu3aluu, ropoja, Kpas)
TE€XHOJOTUYECKON M COLMAIbHON HANPaBICHHOCTH, TPEOYIOLUIUX B TOM YUCIIE U (PU3NUECKUX 3HAHUN;

- MIHTEPEC K MPAKTUYECKOMY M3YUEHHUIO podeccuid, CBA3aHHBIX ¢ (HU3UKOI;

7) PKOJIOrH4eCKOro BOCIIUTAHNUSA:

- OpUEHTAalMs Ha MPUMEHEeHHE (PU3NYECKUX 3HAHUM JIJIsl pellieHrs 3a/1a4 B 00JIaCTH OKPYKaIOLEeH Cpelibl, IIIaHUPOBaHUS
IIOCTYIIKOB U OLICHKHU UX BO3MOXHBIX IIOCIEACTBUM [JI OKPY’KAIOLLEHU CPEbI;

- OCO3HaHMe ria00aJbHOro XapakTepa 3K0JIOTMUYeCKUX IPOOJIeM U IMyTeH UX pelIeHMS;

8) ajanTanum Kk M3MEHSAIOIMIUMCS YCJIOBUAM COLMAIBHON U MPUPOAHOM Cpeabl:

- MOTPEOHOCTh BO B3aWMOJECHCTBUU TPHU BBINOJHEHUU MCCIEJOBAaHUI W MPOEKTOB (hPU3MUECKOW HamNpaBIEHHOCTH,
OTKPBITOCTD OIIBITY U 3HAHUSAM JIPYTUX;

- IIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YEPE3 MPAKTUUYECKYIO IESITEIbHOCTD;

- MOTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM Yucie GOPMYIUPOBATH UIEH, TOHATUS, TUTIOTE3BI O (PU3HUUECKUX
00BEKTaX U SIBJICHUSX;

- 0CO3HaHue 1e(pUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (PU3UKY;

- IUTAaHUPOBAHKE CBOETO PA3BUTHUS B IPHOOPETEHUHU HOBBIX (PU3NUYECKUX 3HAHUI;

- CTpEeMJICHHE aHAIM3UpPOBAaTh W BBIABISATH B3aWMOCBSI3U IPUPOABI, OOLIECTBA M HSKOHOMHUKH, B TOM 4HCIE C
UCMOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

- OLIEHKA CBOMX JIEUCTBUI C YUETOM BIUSHUS HA OKPYKAIOIIYIO CPEY, BOZMOXKHBIX TJI00aIbHBIX OCIEICTBUH.

METAINPEAMETHBIE PE3YJIBTATDHI

B pesynbTate ocBoeHUsT mporpaMmbl 1Mo (GU3MKE Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs y OOydYaromierocs: OyayT

chopMHpPOBaHEl MeTampeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE IMO3HABATEIbHBIC YHUBEPCAIbHBIC yYEeOHBIC IEHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIE ICHCTBUS, PETYISATHBHBIC YHUBEPCAIbHBIC YICOHbBIE NCHCTBUS.

ITo3HaBaTe/IbHBIC YHHBEpPCAJIbHbIE YYeOHbIE AeCTBUSA

Bba3oBble JJoruueckue JelcTBUA:



BBISIBJISITh M XapaKTEPHU30BaTh CYLUIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBJICHUN );

yCTaHaBJIMBAaTh CYUIECTBEHHBIN MPU3HAK KIacCU(PUKALIMHI, OCHOBAHUS J1J1s1 000OILEHNS U CPAaBHEHUS;

BBISIBJISITh 3AKOHOMEPHOCTH M IIPOTUBOPEUHS B pacCMaTpUBAEMbIX (haKTax, JaHHBIX U HAOJIIONEHUSIX, OTHOCSILUXCS K
(U3UYECKUM SIBIICHUSIM;

BBISIBJISITh NIPUYUHHO-CJIEICTBEHHBIE CBSI3U NMPU U3YYEHUHM (PU3UYECKUX SIBIICHUU U MPOLIECCOB, JENaTh BBIBOIBI C
HCIIOIb30BaHUEM JICTYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3SIX (U3UIECKUX
BEJINYMH;

CaMOCTOSITEJILHO BBIOMPATh CIMOCOO peleHus yuyeOHo (usmveckoil 3amaun (CpaBHEHHE HECKOJIbKHX BapUaHTOB
pelieHusi, BbIOOp HanboJiee MOAXOASIIEr0 ¢ Y4ETOM CaMOCTOSITEIbHO BbIJICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KAK UCCIEI0BATEILCKU HHCTPYMEHT MO3HAHUS;

IIPOBOJIUTH MO CAMOCTOSATEIIBHO COCTABIICHHOMY IIJIAHY OTIBIT, HECJIIOXKHBIN (DU3NUYECKUIN IKCIIEPUMEHT, HEOOJIbIIIOE
uccieoBanre (U3NIECKOTO SIBICHUS;

OLICHMBATh HAa TPUMEHMMOCTh M JIOCTOBEPHOCTb HH(OpPMAIIMIO, TOJTYYEHHYIO B XOJ€ HCCIEIOBaHUS WU
JKCIIEPUMEHTA;

CaMOCTOATENIHHO (POpMyIHpOBaTh 00OOIIEHUSI M BBIBOABI MO PE3yJibTaTaM MPOBEIEHHOTO HAOJIONECHUS, OTbITA,
UCCIICIOBAaHMS;

IPOTHO3UPOBATH BO3MOKHOE JalbHEHIIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAKKE BBIIBUTATh MPEAMOI0KEHUS
00 WX pa3BUTUHU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

MPUMEHSTh Pa3INYHbIE METO/bI, HHCTPYMEHTHI U 3alPOCHI MPHU MOUCKE U 0TOOpe MHGOPMAIMK WIH JAHHBIX C
y4ETOM MIPETIOKEHHON yueOHOH (hU3HUecKoi 3a1a4u;

aHAIM3UPOBATH, CHCTEMATU3UPOBATH U HHTEPIIPETHPOBATH HHPOPMAIIHIO PA3TUYHBIX BUIOB U (OPM MIPEICTABIICHHS,
CaMOCTOSITETILHO BBHIOMPATh ONTHUMAIBHYIO (OpMY TpeACTaBICHHUsS WH(DOPMAIIMK W WIUTFOCTPUPOBATH pellacMble
3aJ1auyu HECJIIOKHBIMH CXEMaMU, JUarpaMMamMu, HHOU rpaduKoil 1 1X KOMOWHAIUSIMU.

KoMMyHuKaTHBHBIE YHHBEPCAJbHbIE YUeOHbIE 1eHCTBUS:



B XOJIe 00CYXJeHHUs Yy4eOHOro maTepuana, pe3yJbTaToB Ja0OpaTOpPHBIX pabOT M MPOEKTOB 3a/laBaTh BOMPOCHI MO
CYIIECTBY OOCYXJaeMOi TeMbl M BBICKA3bIBaTh WJCH, HAIEJIEHHbIE HAa peIIeHHWEe 3aJadydl W MOJAJep:KaHue
01aroxeaTeIbHOCTH OOIICHUS;

COTIOCTaBIISITh CBOM CYXKICHHSI C CYXACHHUSIMH JAPYTUX YYaCTHUKOB TUANIOTa, OOHAPYKUBATh Pa3inuue U CXOACTBO
MO3HUIINM;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

nyOIMYHO TPEACTABIATh PE3yJAbTAThl BBIIIOJHEHHOTO (DU3MUECKOTO OMbITa (IPKCIIEPUMEHTA, HCCIICAOBaHUS,
POEKTA);

NOHMMATh U HCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHIWBHUIYaTbHOW PaOOTHI MPHU PEIICHWH KOHKPETHOU
dusndgecKoi mpoOIIeMBI;

NPUHUMATH IIEJTH COBMECTHOM NIEATEIPHOCTH, OPraHU30BBIBATh JCHCTBUS 1O €€ JOCTH)KCHHUIO: PacTIpeieNiATh POJIH,
00CyXJ1aTh MPOIIECCHl U PE3yJIbTaThl COBMECTHON PabOThI, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

BBITIOJHATH CBOIO YacTh palOThI, IOCTUTasi KaUeCTBEHHOI'O Pe3yJibTaTa M0 CBOEMY HAIpPABICHUIO U KOOPAUHHUPYS
CBOM JICUCTBHUS C IPYTUMU YICHAMH KOMaH/IbI;

OLICHMBATh KauyeCTBO CBOEro BKJIaJa B OOMIMNA MPOAYKT MO KPUTEPHUSM, CAMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

PerynsiTuBHbIEe yHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

Camoopranu3anusi:

BBISIBIISITH TIPOOJIEMBI B )KH3HEHHBIX M YUYEOHBIX CUTYAIUSAX, TPEOYIOMMX IJIs1 PeIIeHUus (PU3nIecKux 3HaAHU;
OPUEHTUPOBATHCS B PA3TUYHBIX MOAXOAAaX MPHHATHS PEHICHUN (MHAWBUIyAIbHOE, MPUHATHAE PEIICHUS B TPYIIIE,
MPUHATHE PELICHUN TPYyIION);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pemieHrus (U3NYEeCKOW 3aJaddl WU IUIaHa MCCIENOBAaHUSA C YYETOM
UMEIOIINXCST PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH MIPeIiaracMbIe BAPUAHTHI PEIICHUM;
7ienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE.

CﬁMOKOHTpO.Hb, 3MOHI/IOH3JILHLIﬁ HHTECJIVICKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYaIlMU U MPeJjiarath miaH €€ N3MEHCHUS,



e OOBICHATH NMPUUYUHBI JOCTUKEHUS (HEIOCTH)KEHMsI) PE3YJIbTaTOB ACSATENBHOCTH, /1aBaTh OLEHKY MPUOOPETEHHOMY
OIBITY;

e BHOCUTb KOPPEKTHUBHI B JACSITEIBHOCTD (B TOM YKCJIE B XOJ BBINOTHEHUS (PU3UUECKOTO MCCIEIOBAHUS WU MPOEKTA)
Ha OCHOBE HOBBIX 00CTOSITENBCTB, U3MEHUBIIUXCS CUTYallUl, YCTAHOBIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

e OLICHUBATH COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBUSM;

e CTaBUTh C€0S HA MECTO APYroro 4ejoBeKa B XOJE CIOpa WIM JUCKYCCHUU HA HAYYHYIO TEMY, TOHHUMaTh MOTHUBBI,
HaMEpEHHUsI U JIOTUKY JPYroro;

e [IPpU3HABATH CBOE ImpaBO Ha OIJ_II/I6Ky Ipru pClICHUN (1)I/IBI/IIICCKI/IX 3a/la4 WM B YTBCPKIACHUAX HA HAYYHBIC TCMBI U
TAKOC KC IIPaBO APYTOro.

NPEAMETHBIE PE3YJIBTATHI

K xonmy o6yuenust B 7 Kjacce mpeIMETHBIC Pe3yJIbTaThl HA 0A30BOM YPOBHE JOJIKHBI OTpakaTh C(HOPMUPOBAHHOCTH Y

o0Oy4aromuxcs YMEHUM:

e HCIONB30BaTh TOHATHUS: (PU3MYECKHE W XUMHUYECKUE SIBJICHUS, HAONIOJEHUE, SKCIEPUMEHT, MOJeNb, TUIIOTE3a,
eAVHUIBI (U3UYECKUX BEJIIMYMH, aTOM, MOJIEKYyJla, arperaTHbleé COCTOSHHUSA BellecTBa (TBEpAOE, KHUIKOE,
razoo0pasHoe), MEXaHUYECKOEe [IBHKEHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSAMOJMHEHHOE), TPACKTOpHUS,
paBHOJAEHUCTBYIOMIAs cuia, Aedopmanus (ynpyras, IiiacTU4eckas ), HeBECOMOCTb, COOOIIAIOIUECS COCY/IbI;

e pasnuyarh sBIeHUS (AUQQy3us, TEII0BOE ABIKEHHE YACTHUI] BEIECTBA, PABHOMEPHOE JIBI)KEHHE, HEPAaBHOMEPHOE
JNBUKEHHE, UHEPLUS, B3aUMOJICIICTBUE TEJ, PABHOBECHE TBEPJBIX TEJ C 3aKPEIJIEHHOW OChIO BpAILICHUS, Mepeaaya
JaBiICHUS TBEPABIMU TEIAMH, >KUIKOCTIMU W Ta3aMd, aTMOC(EpHOE IaBJCHHUE, IJIaBaHWE TeEJ, MPEBpAIICHUS
MEXaHWYECKOUN PHEPTHH) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOIIHNX JaHHOE
dusnueckoe sBICHUE;

e pacrmo3HaBaTh MPOSBICHUE W3YYEHHBIX (U3MYECKUX SBICHHUNA B OKPYKAIOIMIEM MHUPE, B TOM dHuCIe (PU3NUECKHE
SBJICHUSI B IPUPOJIE: IPUMEPHI ABUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B KUBOW U HEXXHUBOU MPUPOJIE, NEUCTBUE CUJITBI
TPEHHsI B PUPO/JIC U TEXHUKE, BIUSHUE aTMOC(HEPHOTO TaBICHUS Ha )KHUBOW OpPraHu3M, IUIAaBaHUE PHIO, phIYaru B Tele
YeJIOBEKa, MPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a/1a4y B YUE€OHYIO, BBIJICTSATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH )
(bU3UYECKUX SBIICHUM;



OMUCHIBATh U3YUYCHHBIE CBOMCTBA TeNl U (U3UYECKHUE SIBJICHUS, UCIONB3Yd (PU3NuecKkrue BEIUYUHBI (Macca, O0BEM,
IJIOTHOCTh BEILECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHASI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSAKECTH, BEC TEJA, CHIIA
TpeHus, NaBjieHue (TBEPOTO Tela, )KUAKOCTH, ra3a), BRITAJIKUBAIOIIAs CHUJla, MEXaHHYeCcKas paboTa, MOITHOCTh, IJIEYO
CUJIbI, MOMEHT CWJIbI, KOO(DPHUIIMEHT MOJE3HOTO ASHCTBUSI MEXaHU3MOB, KUHETHYECKAsl U MOTCHI[MAIbHAS SHEPTus),
MIPU OMMCAHUM MPABWIBHO TPAKTOBATh (PM3UYECKHUI CMBICT HCIOIB3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €IUHMIIBI
(bU3UYECKUX BETUYUH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOININE TAHHYIO (U3UYECKYIO BEIMUYUHY C APYTUMU BEIIMUUHAMU,
CTPOUTH TpadUKy U3yUYSHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEIIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SBJICHUSI U MPOIECCHI, UCIIOJIb3YS MIPaBUJIa CJI0KEHUS CUI (BIOJIb OJTHOU
npsimoil), 3akoH ['yka, 3akon Ilackans, 3akoH ApxumMmesa, MPaBUiI0 paBHOBECHUS phiuara (0JI0Ka), «30JI0TOE PABUIIO»
MEXaHUKH, 3aKOH COXPAHCHHS MEXaHWYECKOW SHEPruH, MPU ITOM JIaBaTh CJIOBECHYHO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBaTh €70 MAaTEMATUUYECKOE BHIPAXKECHUE;

OOBSICHATh (UBMYECKUE SIBICHMS, TMPOIECCHl M CBOWMCTBA TeJ, B TOM UYHUCIE€ M B KOHTEKCTE CHUTYaIlWi
IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBJISATh MPUUMHHO-CIIEICTBEHHBIE CBA3U, CTPOUTH OOBsicHEHHE u3 1-2
JIOTUYECKUX IIaroB C OMOpod Ha 1-2 M3ydeHHBIX CBOMCTBA (DU3MYECKUX SBICHUM, (PU3NUYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemiath pacu€THble 3a1a4u B 1-2 AeHCTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BETUYHHDI:
Ha OCHOBE aHaJIM3a yCIOBUS 33/1a4d 3alUCHhIBATh KPATKOE YCIOBUE, MOACTABIATH (PU3NUYECKUE BETUYHHBI B (POPMYITBI
U TPOBOJUTH PACUEThI, HAXOIAUTh CIPABOYHBIC JAaHHBbIC, HEOOXOAWMBIC [JIsi pPEIICHHs 3aaad, OIEHUBATH
PEATUCTUIHOCTD MOTYYeHHON (PU3NUECKON BETUIMHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIX (U3HMIECKHX METOJ0B, B OMIMCAHUH WCCIIETOBAHUS
BBIJICJIATh MPOBEPAEMOE MPEANONIOKEHUE (TUIIOTE3Yy), pa3inyaTh U HHTEPIPETUPOBATH IMOIYUYEHHBIA pE3yJbTarT,
HaXOJIUTh OLIMOKH B XOJI€ OIbITA, AEJNAaTh BEIBOABI I10 €r0 pe3yJbTaTaMm;

MPOBOJUTH OMBITHl TIO0 HAOMIONCHUIO (PU3WYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB Tel: (hopMyIupoBaTh
MPOBEPsEMbIE TIPEIITONIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOTO0 000PY/I0OBAHHUS, 3aITUCHIBATh X0/ OTNBITA U
dbopMynHpOBaTH BHIBOJBL



BBITNIOJIHATH NPSAMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tela, 00bEMa, CUIIbI M TEMIIEPATYPHI C UCIIOIb30BAHUEM
aHAJOTOBBIX M LU(POBBIX NPUOOPOB, 3aNMUCHIBATh MOKa3aHWs OPUOOPOB C Y4YETOM 3aJlaHHON aOCOIOTHOM
IIOI'PEITHOCTY U3MEPEHUN;

MPOBOJUTH HMCCJIEIOBAHUE 3aBUCUMOCTH OJIHOM (DM3MUECKOW BEJIMYMHBI OT JAPYrod C HCIOJIb30BAHUEM MPSIMBIX
U3MEpEeHUN (3aBUCHUMOCTH IyTH PABHOMEPHO IBMXKYILIErocs Tejla OT BPEMEHHU [BWKEHHUSA Tejla, CHUIIbl TPEHUs
CKOJIbKEHHSI OT Beca Teja, KauecTBa 0OpaOOTKH MOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOUIaAu
CONPUKOCHOBEHUS TeJl, CUJIbI YIIPYTOCTH OT YJJIMHEHUS NMPY>KUHbI, BHITAIKUBAIOIIECH CUIIBI OT 00bEMA TOTPYKEHHOM
YacTH TeJla U OT IUIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT TIIyOUHbI, HA KOTOPYIO MOTPY>KEHO
TEJO, YCIOBUM TUIaBaHUS TeJ, YCIOBUM paBHOBECHUSl pbluara M OJOKOB), y4acTBOBATh B IJIAHUPOBAaHUU Y4eOHOTO
UCCJIeIOBaHUsA, COOMpaTh YCTAHOBKY M BBINIOJHATH HM3MEPEHHMsS, CIEAYs NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATH
PE3yNbTATHI MOJTYYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEJIMYUH B BUJE MPEAJIOKEHHBIX TaOJIUIl U TpadUKOB, JeNaTh
BBIBOJBI 110 PE3YJIbTATaM HCCIIEI0BAHUS;

IPOBOJIUTh KOCBEHHBIE MU3MEPEHUsI (PU3NUECKUX BEIMYMH (IIJIOTHOCTH BEIIECTBA JKUIKOCTH U TBEPAOIO Teja, CHIIa
TPEHUS CKOJIBXEHHUs, NaBJICHUE BO3/yXa, BBITAJIKABAIOIIAs CUJIA, JEHCTBYIOLIAs HA MOTPYKEHHOE B JKUJIKOCTH TEJIO,
KO3(PUIMEHT MOJIE3HOr0 AEHCTBUSI MPOCTHIX MEXAHU3MOB), CIIEAys MPEIJIOKEHHON MHCTPYKLUU: NIPU BBIIIOJHEHU U
U3MEpEHN coOMpaTh FIKCIIEPUMEHTAIBHYI0 YCTAHOBKY U BBIUMCIISITH 3HAUEHUE CKOMOMN BEJIMYUHBL;

coOJIrO/1aTh MpaBUiIa TEXHUKU 0€30IaCHOCTH IIPH paboTe ¢ Ta00PaTOPHBIM 000PYI0BAHUEM;

yKa3bplBaTh MPHUHLMIBI JEHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BEChI, TEPMOMETP, IUHAMOMETP,
COOOIIAIOUINECS COCY/IbI, OapOMETp, pbluar, MOABMKHBIM U HEMOABUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;
XapaKTepHu30BaTh IPUHLUIIBI AEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOI HA UX ONMHMCAHUS
(B TOM 4ncie: MOAUIMIHUKH, YCTPOMCTBO BOJONPOBO/IA, THIPABIMYECKUI PECC, MAHOMETP, BBICOTOMEDP, MOPIIHEBOI
HAcoC, apeoOMETp), UCTIONIb3Yys 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUNH M HEOOXOAMMBbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH IPUMEPHI (HAXOIUTh HH(POPMALIMIO O IpUMEpaXx) MPaKTUIECKOr0 UCTIOIb30BaHUs (PU3NUECKUX 3HAHUM B
MOBCEIHEBHON JKM3HM [UIsi oOecrieueHus: O€30MacHOCTH MpH OOpalleHuH ¢ TpudopaMu M TEXHUYECKUMHU
YCTPONCTBAMHU, COXPAHEHUS 310POBbs M COOJIIOIEHUSI HOPM 3KOJOTMYECKOT0 MOBEACHUS B OKPYKaIOILIEH CpEE;



OCYIIECTBIISITH OTOOP UICTOYHUKOB MH(opMalnuu B MIHTEpHETE B COOTBETCTBHHU € 33/IaHHBIM MTOUCKOBBIM 3alIPOCOM, Ha
OCHOBE UMEIOLIUXCS 3HAHUU U TyTEM CPAaBHEHHUS Pa3IMYHbIX HCTOYHUKOB BBIACISTH HHPOPMALINIO, KOTOPAsS! ABIIAETCS
MPOTUBOPEUYUBON UM MOXKET ObITh HEIOCTOBEPHOM;

MCIIOJIb30BaTh MPU BHIMIOJIHEHUHM Y4YEOHBIX 3aJaHUNl HAYYHO-TIOMYJISIPHYIO JUTEPATypy (PU3MUYECKOTO COIEp KaHMS,
CIPaBOYHbIE MaTEpUAJIbl, pecypchl ceTu MHTepHeT, BIajeTh NpUuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHMs
nH(pOpMaIK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHbIE KPAaTKHWE MHUCbMEHHBIE M YCTHBIE COOOLIEHUSI Ha OCHOBE 2—3 MCTOYHHUKOB WH(pOpMAIU
(u3MUeCcKOro coAep’KaHus, B TOM 4YHUCJE MYyOJUYHO JeNaTh KpaTKUe COOOIIEHHUS O pe3yibTaTax MPOEKTOB WU
y4eOHBIX HCCJEJIOBAHUM, MPU 3TOM TPAaMOTHO HCIIOJIB30BaTh M3YUYEHHBIM MOHATUHHBIN anmapar Kypca (QU3uKH,
COIIPOBOXJATh BBICTYIUIEHUE IIPE3EHTALIUEN;

IpU BBIMOJTHEHUH y4E€OHBIX MPOEKTOB M HCCJEJIOBAHUN paclpenesisiTb 00S3aHHOCTU B T'PYINE B COOTBETCTBHH C
MOCTaBJICHHBIMU 33J1a4aMHU, CJICUTH 32 BHINOJTHEHUEM IJIaHA ACHCTBUI, aJIeKBATHO OIICHUBATh COOCTBEHHBIHN BKJIa] B
NEATEIIbHOCT IPYIIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJACHCTBUE, YUUTHIBAs MHEHUE OKPYKAIOLIUX.

K xonity oOyuenus B 8 kjacce rnpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y
o0Oy4aroImuxcs YMEHUM:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHHUE ATOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUSA
BEIIECTBA, KPUCTAUIMYECKUE M amMop(dHbIE Teja, HACBHIIEHHBI W HEHACHIIMICHHBIM Map, BIAKHOCTH BO3/yXa,
TEMIIEpaTypa, BHYTPEHHsS J3HEPIHsl, TEIUIOBOM JBUIaTElb, 3JIEMEHTAPHBIN 3JIEKTPUYECKUN 3apsil, JJIEKTPUUECKOE
110JI€, IPOBOJAHUKH U JUDJICKTPUKH, ITIOCTOSHHBIN AJIEKTPUUYECKUIM TOK, MAarHUTHOE I10JIE;

paznuyath SIBJICHHS (TEIJIOBOE pAaCIIMPEHUE W C)KATHe, TEIUIoNepeaayda, TEIIOBOE paBHOBECHE, CMaudlBaHUE,
KalWUIApHbIE SIBJICHUSA, HCIApEHUe, KOHIEHCAllMs, IUJIAaBJIEHHE, KpUCTauIM3anus (OTBEpAEBAHKE), KHUIIEHUE,
Terionepenada (TEIIONPOBOJHOCTh, KOHBEKILHUS, W3IYUYEHHUE), DJICKTpHU3alMs Tell, B3aUMOICHCTBHE 3apsoB,
JNEUCTBUA JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCUCTBUE MAarHUTOB, AEMCTBUE MAarHUTHOTO ITOJS Ha
MIPOBOJIHUK C TOKOM, 3JIEKTPOMArHMTHAs MHAYKIUS) MO ONMHCAHUIO UX XAPaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NUYECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYEHHBIX (U3MYECKUX SIBICHUW B OKPYXKAIOIMIEM MHpE, B TOM 4HCIe (U3HUECKUE
SBJICHUSI B NPUPOJE: MOBEPXHOCTHOE HATSIKCHUE W KANWJUISIPHBIEC SIBJICHUS B MNPUPOJE, KPUCTAILIBI B IPUPOJE,



m3nyuyenne ConHIa, 3aMep3aHHe BOJOEMOB, MOpCKHE Opu3bl, 00pa3OBaHHE pPOCHI, TyMaHa, HHes, CHera,
AIIEKTPUUYECKUE SABJICHUA B aTMOC(epe, dJIESKTPUUECTBO )KUBBIX OPTraHU3MOB, MAarHUTHOE MOJIe 3eMJIH, APEiQ MOTI0COB,
pPOJIb MarHUTHOTO TIOJIS JIJIsl KU3HU Ha 3emiie, MOJSIPHOE CUSHUE, NMPU ITOM IMEPEBOJIUTH MPAKTUUYECKYIO 3a]ayy B
y4eOHYI0, BBIICIIATH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH ) (PU3UUYECKUX SBJICHUM;

OMUCHIBATh U3YYCHHBIC CBOMCTBA Ted M (U3UYECKHUE SIBIICHUSI, UCIOJIB3Ysl (PU3MUECKHE BEIMYMHBI (TeMrmepaTypa,
BHYTPEHHSISI DHEPrus, KOJWYECTBO TEIJIOTHI, yaAelbHAas TEIUIOEMKOCTh BEIIECTBA, yJeIbHasl TEIUIOTa IUJIaBICHUS,
ylienbHas TEIIoTa Mapoo0pa3oBaHus, yAeNbHAs TEIUIOTa CrOpaHus TOIUIMBA, KOA(P(UIMEHT IMOJIE3HOTO ACHCTBUS
TETMJIOBOM MaIIMHBI, OTHOCUTENbHAsI BJIAXHOCTh BO3/lyXa, JJICKTPUUECKUW 3apsij, CWiIa TOKa, DJIEKTPUUECKOe
HaIpsDKeHWE, COMPOTHUBJIICHHWE TIPOBOJIHMKA, YJIENbHOE COMPOTHUBICHHE BeEIIecTBa, paboTa W  MOIIHOCTH
AJIEKTPUYECKOTO TOKA), MPHU OMUCAHUM TPABUIBHO TPAKTOBATh (U3UYECKUM CMBICT MCIOJIb3yEMbIX BEIUYHH,
0003Ha4YCHUS ¥ IUHUIIBI (PU3NUECKUX BEJIMUNH, HAXOUTh (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3HUECKYIO BEIUUNHY
C APYTUMU BEJIMYUHAMHU, CTPOUTH IpadrKN U3yUYCHHBIX 3aBUCUMOCTEH (PM3UUYECKUX BEJIMYUH,

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NYECKUE SIBJICHUS U MPOIECCHI, UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOM TEOPUU CTPOCHUS BEIIECTBA, MPUHIUI CYNEPHO3UIIUUA Tojied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
cCOoXpaHeHHs 3apsna, 3akoH Oma s ydacTka 1en#, 3akoH J[xoynsa—JIeHna, 3aKkoH COXpaHEeHHs] YHEPTUH, IPU 3TOM
JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MATEMATHYECKOE BhIPAKEHUE;

OOBSACHATh (U3MYECKHE TPOIecChl M CBOWCTBA Tel, B TOM 4YHCI€ U B KOHTEKCTE CHUTYallHi
NPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUYMHHOCIEACTBEHHBIE CBA3U, CTPOUTH OOBsicHEHWE u3 1-2
JIOTUYECKUX IIAaroB C OMOpoll Ha 1—2 W3yYEHHBIX CBOMCTBA (PU3WYECKUX SABICHHH, (HU3MYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

peniath pacu€THbIC 3a7a4u B 2—3 IEUCTBUS, UCIIONB3Yys 3aKOHBI U (POPMYIIBI, CBA3BIBAIONINE (PU3NUECKUE BEIIUYNHBI:
Ha OCHOBE aHaJIM3a YCJIOBUS 3a/1aud 3allMChIBATh KPATKOE YCIIOBHE, BBISBISATH HEIOCTATOK AAHHBIX IJIsl PEIICHUS
3a/lauu, BBIOMpaTh 3aKOHBI U (HOPMYJbI, HEOOXOMWMBIE mJisi €€ pernieHus, MPOBOJUTh PAcUEThl W CpPaBHUBATH
MOJIYYCHHOE 3HaUeHNE (PU3NIECKOI BETMYMHBI C U3BECTHBIMU JAHHBIMH,

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIM (U3UYECKUX METOJIOB, MCIOJB3Yys OINHCAHUE
UCCIIEIOBAHUSI, BBIACISATh MPOBEPSAEMOE NPEANOI0KEHUE, OLEHUBATh MPABWIBHOCTh MOPSJAKA MPOBEACHUS
WCCIIEIOBAHUS, JI€J1aTh BHIBOIbI;



MIPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WIN (PU3NYECKUX CBOUCTB Tel (KaMJULSIPHBIC SBIICHUS,
3aBUCUMOCTbH JIABJICHHUS BO3AyXa OT €ro o0bEMa, TeMIEpaTyphl, CKOPOCTH TMPOIecca OCTHIBAHUS W HATPEBaHUS MPHU
W3IIYYCHUH OT I[BETa M3JIyYaromieil (IOTJIONIAONICH) MOBEPXHOCTH, CKOPOCTh HMCIAPEHUS BOJABI OT TEMIEPATYpPhI
KUJAKOCTH W TUIOMIAAM €€ TOBEPXHOCTH, OJJICKTPH3aIlMs TeI W B3aMMOJICHCTBHE SJEKTPUYCCKUX 3apsioB,
B3aMMOJICUCTBHE TOCTOSHHBIX MAarHUTOB, BU3YyaJHW3alldsd MArHUTHBIX IIOJICH IOCTOSHHBIX MAarHUTOB, JCHCTBUS
MarHUTHOTO TIOJISI Ha TIPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMArHWTa, CBOMCTBA JJIEKTPOJBHUTATENsl TOCTOSHHOTO
TOKa): (hOPMYJTUPOBATH MPOBEPSEMBIC MPEATIONOXKECHUS, COOMPAaTh YCTAHOBKY W3 MPEIONKEHHOTO 000pyIOBaHUS,
OIMCHIBATH XOJI OTBITA U (HOPMYITUPOBATH BHIBO/IBI,

BBITIOJHATE MPSMbBIE H3MEPEHHUS TEMIIEpaTypbl, OTHOCUTEIHHOW BIQKHOCTH BO3JyXa, CHJIBI TOKA, HAMPSHKEHUS C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPHOOPOB U JATYMKOB (M3MUCCKUX BEIIMYWH, CPABHUBATH PE3YJIBTAThl U3MEPEHUN C
y4€TOM 3aJJaHHON a0COJIFOTHOM MOTPENTHOCTH;

POBOAUThL KMCCIICIOBAHNE 3aBHCHUMOCTH OJHOW (DPU3WYCCKON BEIMYHMHBI OT JIPYrOM C HCIIONB30BAHUEM TPSIMBIX
U3MepeHuit (3aBUCUMOCTh COMTPOTUBIICHUS MPOBOJIHKUKA OT €T0 JJIMHBI, TUIOMIAN TONEPEUHOTO CEYEHUS U yIeTbHOTO
COMPOTHBIJICHHS BEIIECTBA MPOBOJAHUKA, CUIIBI TOKA, UIYIIETO Yepe3 MPOBOIHUK, OT HAMPSIKEHUS Ha MPOBOJIHUKE,
UCCJIEIOBAaHME TIOCJIEI0BATEILHOTO U MMapaluiebHOTO COEAMHEHUN IMPOBOJHUKOB): TUIAHMPOBATH HCCIIEIOBAHMUE,
coOupaTh YCTaHOBKY M BBINIOJHATH M3MEPEHUs, CJeAys MpeIIOKEHHOMY IUIaHy, (UKCUPOBATh pPE3YJbTAThI
MOJIYYCHHOW 3aBUCUMOCTH B BUE TaOIUI[ U TpadUKOB, JIeTaTh BBIBOJIBI IO PE3YJIbTATaM HCCIIECIOBAHUS;

MIPOBOJUTh KOCBEHHBIE H3MEPEHMs (PU3MYECKUX BENWYWH (yAeNbHas TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBIICHHE
MIPOBOJIHUKA, pad0Ta ¥ MOIIHOCTb JEKTPUUYECKOTO TOKA): MNIAHUPOBATH U3MEPEHHSI, COOUPATh IKCTIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEYs MPEIOKEHHON MHCTPYKIIUU, U BEIYUCIISATH 3HAUCHNUE BEITUYUHBI,

coOI01aTh MpaBHIIa TEXHUKHU 0€30MaCHOCTH MPHU paboTe ¢ J1ab0paTOpHBIM 000PYIOBaHUEM;

XapaKTepru30BaTh MPUHITUIIBI JEHCTBUS U3YYCHHBIX MTPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI HA UX OMHUCAHUS
(B TOM dYHcle: CHCTEMa OTOIUICHHWS JOMOB, THUTPOMETp, MapoBasi TypOWHA, aMIIEPMETpP, BOIBTMETP, CUETUHK
AIEKTPUUECKOW DHEPTUHU, DIIEKTPOOCBETUTEIbHBIC TPHUOOPHI, HATPEeBATEIBHBIC JJICKTPONPUOOPHI (TIPUMEPHI),
AIEKTPUUECKHUE MPETOXPAHUTENH, SJICKTPOMATHUT, AJICKTPOABUTATENh IMOCTOSIHHOTO TOKA), MCIONB3YS 3HAHHS O
CBOMCTBaX (PM3NUYECKUX SBICHUN U HEOOX0AMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;



pacno3HaBaTh MNPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIBHBIE IPUOOPHI IO CXEMAM U CXEMAaTUYHBIM PUCYHKaM
(’KUIKOCTHBIM TEPMOMETp, TEPMOC, NCUXPOMETpP, TUTPOMETpP, JABUTATENIb BHYTPEHHETO CrOpaHusl, 3JEKTPOCKOIL,
peocTar), COCTaBISITh CXEMbI JIEKTPUUECKUX LIETIEH C TOCIIEIOBATENIbHBIM U apaJlIeIbHbIM COEIUHEHUEM JIEMEHTOB,
pasznuuasi yCcJIOBHbIE 0003HAUYEHHUS YIEMEHTOB JIEKTPUUECKUX LIETIEH;

MPUBOJUTH IPUMEPHI (HAXOIUTh UHPOPMALIMIO O MPUMEpax) NPaKTUYECKOTO UCTIONb30BaHUs (PU3UUECKUX 3HAHUM B
MOBCEAHEBHON >KM3HU JUIsl o0ecredeHus: 0Oe30macHOCTH Mpu OOpalieHud ¢ NOpubopaMM M TEXHUYECKUMU
yCTPOWCTBAMHU, COXPAaHEHUS 30POBbS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOI0 IOBEICHUS B OKPYXKAIOIIEH Cpene;
OCYLIECTBIISITh MOUCK MH(DOpMaIK Ppu3znyeckoro coaepxanus B IHTepHeTe, Ha OCHOBE UMEIOIINXCS 3HAHUM U My TEM
CpaBHEHUS JOTOJHUTEIbHBIX HCTOYHUKOB BBIICIATH HH(OPMAIIUIO, KOTOPAs ABJIAETCS MPOTUBOPEUUBOM MIIM MOKET
OBITH HEJOCTOBEPHOI;

UCIIOJIb30BaTh MPHU BBINIOJHEHUU YYE€OHBIX 33JaHU HAYYHO-TIOMYJISIPHYIO JUTEPaTypy (HU3MUYECKOTO COJEp KaHMS,
CIIpaBOYHBIE MaTepHaJIbl, pecypchl ceTu MHTepHeT, BIajeTh MpUéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus
UH(pOpMAIMK U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE NMHCBMEHHBIE M KpaTKHE YCTHBIE COOOIIeHMs, 000011as HH(OPMALMI0O U3 HECKOJBKHUX
UCTOYHHUKOB (DPU3UYECKOT0 COJEp)KaHUs, B TOM 4YHCIE MyOJIMYHO NPEICTaBIATh PE3YIbTaThl MPOEKTHOM WIH
UCCIIEZIOBATEIbCKON /ESATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh M3yUYEHHBIH MOHATHHHBIN anmapar Kypca
(GU3MKH, COMPOBOXKAATH BHICTYIUICHHE MTPE3ECHTALIUEH;

IIPU BBINOJTHEHUH YUEOHBIX TPOEKTOB U UCCIIET0BaHUN (PU3NUYECKUX IPOLECCOB PACTIPEAEIIATh 005S3aHHOCTU B TPYIIIE
B COOTBETCTBUU C MOCTABJIECHHBIMU 33/JlauaMU, CJIEIUTh 3a BBINOJIHEHUEM IIJIaHa JAEUCTBUH M KOPPEKTHUPOBATH €ro,
aJIecKBaTHO OIICHMBAThb COOCTBEHHBIH BKJIAJ B JAEATEIbHOCTh TIPYIIBI, BBICTPaWBaTh KOMMYHHUKAaTHBHOE
B3aMMO/IEICTBHE, IPOSBIISAS TOTOBHOCTh pa3peniaTb KOH(IUKTHL.

K koHIry oOyueHus B 9 Kjacce mpeIMeTHbIC pe3ybTaThl HA 0a30BOM YPOBHE JTOJKHBI OTPaxkaTh CPOPMUPOBAHHOCTD Y
00y4JarommXxcs YMEHUM:

WCIMOJIB30BATh MOHATHS: CHCTEMA OTCYETA, MATEPUAJbHAS TOYKA, TPACKTOPHS, OTHOCUTEIBHOCTh MEXAHUYECKOTO
nBWKeHUs, nedopmanus (ymnpyras, IJIacTHYECKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTb M
Meperpy3Ku, MEHTP THKECTH, a0COIOTHO TBEPIOE TEJO, MEHTP THKECTH TBEPIOTO Tela, PABHOBECUE, MEXaHUYECCKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HH(PA3BYK U YIAbTPA3BYK, FJEKTPOMATrHUTHBIE BOJIHBI, IIKaja JIEKTPOMArHUTHBIX BOJIH,



CBET, OJU30PYKOCTh U JaJbHO30PKOCTb, CIEKTPhl UCIYCKAHMS U MOTJOLIEHUA, anbda, OeTa- U raMmma-u3iaydeHus,
M30TOIIbI, SIZIEPHAs SHEPrETHKA,

pasnuyarh BJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPAMOIMHEIHOE IBMKEHHUE, PABHOYCKOPEHHOE IPSIMOJIMHENHOE
JIBUKEHUE, CBOOOJIHOE MaJIEHUE TeJl, pPABHOMEPHOE JABMKEHHUE MO OKPY>KHOCTH, B3aUMOJEHCTBUE TEJl, PEAKTUBHOE
IBUKEHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXalOUIUe U BBIHYKJICHHbIE KOJIeOaHus1), pE30HAHC, BOJIHOBOE JBH)XECHUE,
OTPaXEHHUE 3BYKa, NPAMOJMHENHOE PACHPOCTPAHEHHE, OTPAKEHHE W IPEIOMIIEHUE CBETA, IOJHOE BHYTPEHHEE
OTpakeHHE CBETa, pa3lioKeHHe OeJoro CBeTa B CIEKTP M CJIOKEHHE CHEKTPalIbHBIX I[BETOB, JAMCIEpPCUS CBETA,
€CTeCTBEHHAs! PaJM0AKTUBHOCTh, BOSHUKHOBEHHE JIMHEMYATOr0 CIIEKTPa U3JIYyYEeHHs) IO OMUCAHUIO X XapaKTePHbBIX
CBOICTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3UUECKOE SIBICHHUE;

pacno3HaBaTh MPOSBICHHE W3YYEHHBIX (U3MUYECKHX SBJICHUN B OKpyXkaromiem Mupe (B ToM uucie (pu3nueckue
SIBJIEHUSI B TIPUPOJIC: MPWIMBBI U OTJIMBBI, JIBUKEHHUE TJaHeT COJIHEUHON CUCTEMBbI, PEAKTUBHOE JIBUKEHUE >KUBBIX
OpraHMW3MOB, BOCHIPHITHUE 3BYKOB JKMBOTHBIMH, 3EMJIETPSICEHHUE, CEMCMHUYECKUE BOJIHBI, I[yHaMH, 3XO, I[BETa TEIl,
ONTUYECKHE SIBICHUS B MPHUpPOAE, OMOIOrMYECKOe [EeWCTBHE BHUAMMOIO, YIbTPa(HOIETOBOTO M PEHTTEHOBCKOTO
U3TTy4YEHUN, €CTECTBEHHBIM paAMOaKTUBHBIN (OH, KOCMHUYECKHE Iy4d, PAaJUOAKTUBHOE HU3IYUYEHHE MPUPOIHBIX
MUHEpAJOB, JEUCTBUE PAJUOAKTUBHBIX M3JyYEHUN HA OPraHW3M YE€JOBEKA), IPU ATOM IEPEBOJAUTH MPAKTUYECKYIO
3a/iauy B y4eOHYIO, BBIJIEISTH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKM) (PU3NYECKUX SBIICHUN;

OMKCHIBATh M3YYCHHBIC CBOWCTBA TeN U (DU3UYECKUE SIBICHMS, UCIONB3Yyd (U3MUYECKUE BEIUYUHBI (CpefHss |
MTHOBEHHAsI CKOPOCTh TeJla P HEPAaBHOMEPHOM JABUKEHUH, YCKOPEHUE, MEPEMEILECHHUE, MyTh, YIJIOBAasl CKOPOCTb,
CWJIa TPEHHsI, CUJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOJHOIO TMaJeHUsl, BEC TeJla, UMITYJbC Tella, UMITYJIbC
CWJIbI, MEXaHWYeCKasi paboTa M MOITHOCTH, MOTEHITMATbHAS SHEPTrUs Tela, MOJHATOTO HaJ MOBEPXHOCTHIO 3€MIIH,
MOTEHIIMAJIbHAS JHEPIrusl CXKATOW INPYKUHBI, KNHETUYECKAsT JHEPrus, IOJHAS MEXaHUYECKAs DHEpPrusi, Nepuon M
4acToTa KoyieOaHWi, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTellb MPEIOMIICHUS
Cpenbl), TIPH ONMHCAHWUHU TPABUIBLHO TPAKTOBATH (DU3MUECKUI CMBICT HCIIONB3YEMBIX BEJIMYWH, OO0O3HAUCHUS H
SAVHUIIBI (PU3UYECKUX BEITUYNH, HAXOMUTh (DOPMYJIbI, CBS3BIBAIONINE JTAHHYI0 (DU3UYECKYIO BEIHYHUHY C IPYTUMHU
BEITUYMHAMU, CTPOUTH TPAdUKN U3YICHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIIMUNH;

XapaKTepru30BaTh CBOMCTBA Teld, (GU3MUECKHE SBICHUS W MPOIECCHI, UCIIOIB3Ys 3aKOH COXPAHCHUS DHEPTHH, 3aKOH
BCEMHUPHOIO TIATOTEHUS, NPUHUHUII CYNEPHO3UIMU CUJI, TPUHLUHUI OTHOCUTENBHOCTH [ anunes, 3akoHbl HprOoTOHA,



3aKOH COXpaHEHUsS HUMIYJbCa, 3aKOHBI OTPAXKEHUS M MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUs 3aps/IOBOTO U
MacCOBOT'0 YMCEJI MPHU AJIEPHBIX PEaKIUsIX, IPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alUCHIBATH €TI0
MaTeMaTH4YeCKOE BhIPaKEHUE;

OOBSICHATHh  (U3MYECKHE TMPOIEecChl W CBOWCTBAa Tel, B TOM 4YHCI€ M B KOHTEKCTE CHUTyallui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISITE MPUUMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2-3
JIOTUYECKUX IIAroB ¢ OMOpod Ha 2—3 U3y4YEHHBIX CBOMCTBa (PU3MUECKUX SBJICHUU, (PU3MUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemaTth pacu€THble 3a7aud (OMHUparoIIuecss Ha CHUCTEMy U3 2—3 ypaBHEHUM), UCMONB3YyS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOIINE (PM3UUECKUE BEIIMUMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 3a1a4M 3aMMChIBaTh KPATKOE YCIOBUE, BBISBISATH
HEJIOCTAIONNE U W30BITOYHBIC TaHHBIC, BBIOUPATH 3aKOHBI U (hOPMYJIbI, HEOOXOIUMBIC JIJIsi PEIICHUs, TPOBOJIUTH
pacy€Thl ¥ OLICHUBATh PEATUCTUYHOCTD MOTYUYEHHOT0 3HaYeHUs (PU3UIECKON BEJTMUNHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU TMOMOIIU (PU3MYECKUX METOJI0B, HCIIOJb3Yysl OMHCAHUE
WCCIICIOBaHUs, BBIJCHATh MPOBEPSIEMOE MPEAINOI0KEHHUE, OIEHUBAaTh NPABUIBHOCTh TMOPSAKA IPOBEICHUS
UCCJICIOBAHUS, JIeJIaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOACHUHN U OTIBITOB;

IIPOBOJIUTH OTIBITHI 110 HAOTIOICHUIO (PU3UUECKUX SBJICHUHN WU (PU3NUECKUX CBONCTB TeN (M3y4eHHE BTOPOTO 3aKOHA
HrproToHa, 3aKOHA COXpaHEHUs SHEPTHH, 3aBUCHMOCTH TIEPHO/1a KoJieOaHU MPYKMHHOTO MasgTHUKA OT MacChl Ipy3a |
KECTKOCTH MPY>KUHBI K HE3aBUCUMOCTD OT aMIUTUTY 1Bl MaJIbIX KOJeOaHU, IPAMOIMHEHHOE PacCIIpOCTPaHCHHE CBETA,
pasyioxkeHrue Oeoro cBeTa B CIEKTp, U3YUEHHE CBOMCTB M300paKEHUs B IUIOCKOM 3€pKajie M CBOMCTB M300paKeHUs
npeaMera B coOuparomield JInH3e, HaOJI0ACHUE CIUIONIHBIX M JTUHEWUYAThIX CIIEKTPOB H3JIYUYEHHS): CaMOCTOSTEIBLHO
coOupaTh yCTaHOBKY M3 H30BITOYHOTO Habopa OOOpyAOBaHMS, OMUCHIBATH XOJ ONbITA U €r0 pPEe3yJbTaThl,
(GbopMyITHPOBATH BHIBO/IHI;

MIPOBOJIUTH MPU HEOOXOAUMOCTHU CEPHIO MPSIMBIX U3MEPEHUH, ONPEAEsas CPpeAHEE 3HAUCHUE U3MEPSIEMOU BEIIMUHUHbI
(boxycHOe paccTossHHE COOMpArOIel JWH3BI), OOOCHOBBIBATH BHIOOp crocoba u3MepeHHs (M3MEPUTEIBHOTO
mpubopa);

MPOBOJUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIMYMH C HUCIOJIB30BAHUEM TMPSMBIX HW3MEpPEHUN
(3aBHCUMOCTb MyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4aJIbHOW CKOPOCTH, MEepUoa KojeOaHuit
MaTEeMaTHYE€CKOr0 MasTHHKAa OT JJIMHBI HHUTH, 3aBUCHMOCTH yIJIa OTpPaKE€HUsI CBETa OT yria MaJeHHs W yria



MpeTOMIICHUS OT yIJia MaJeHus): MJIaHUPOBATh UCCIIEeI0BAaHIE, CAMOCTOSITEIFHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH
PE3YNIBTaThl TIOJYYCHHOW 3aBUCHUMOCTH (DU3WYECKUX BEIMYMH B BHUJIE TaOMWIl W TpadUKOB, NeJIaTh BBIBOJIBI II0
pe3yabTaTaM HCCIeI0BaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHMSI (PU3NYSCKUX BEIWYMH (CpeIHSss CKOPOCTh M YCKOPEHHE Teja IpHu
PaBHOYCKOPEHHOM JBW)XKCHUH, YCKOPEHHE CBOOOJHOTO MaJcHUs, KECTKOCTh MPYXKHHBI, KOADDHUIIMEHT TpeHUs
CKOJIBKCHHMSI, MEXaHW4YeCcKasi padoTa U MOIIIHOCTh, YaCTOTa U MEPHO] KOJICOAHHH MaTeMAaTHYECKOT'0 U MPYKUHHOTO
MasTHUKOB, ONTHYECKas CHJIa COOMPAOIICH JIMH3BI, PaJUOAKTUBHBIN (OH): TJIAHMPOBATH M3MEPCHHs, COOMPATH
OKCIIEPUMEHTATLHYI0 YCTAHOBKY W BBINIOJNHATH HM3MEPCHHSI, CIEAys MPEIIOKCHHON HMHCTPYKIIUU, BBIYHUCISATH
3HAUCHWE BEJTUYMHBI U aHAJTU3UPOBATH TIOJYUCHHBIE PE3YJIBTATHI ¢ YIETOM 3aJaHHON MOTPENTHOCTH U3MEPCHHUI;
COOJTFO/IaTh MpaBUJIa TEXHUKHU O€30TIaCHOCTH MPH paboTe ¢ 1abopaTOPHBIM 000PYI0OBaHUEM;

pa3auvaTh OCHOBHBIC NMPU3HAKW M3YyUEHHBIX (U3MYECKUX MOJICICH: MaTepralibHas TO4Ka, aOCOJIFOTHO TBEPIOE TEJIO,
TOYCYHBIM UCTOYHHUK CBETA, JIy4, TOHKAS JIMH3a, IJIAHeTapHas MOJIe]Ib aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sJIpa;
XapaKTepPH30BaTh MPUHITUIIBI ICHCTBUS U3yUYEHHBIX MTPHOOPOB U TEXHUUECKHUX YCTPOWCTB C OMOPOW HA UX OMHUCAHWSI
(B TOM dYHCIE: CNUIOMETP, NATYUKH ITOJIOKCHHS, PACCTOSHUS W YCKOPECHHsI, paKeTa, 3XOJOT, OYKH, TMEPHUCKOII,
¢oroammapaT, ONTHYECKHE CBETOBOIBI, CIIEKTPOCKOII, JO3UMETp, Kamepa BuinbcoHa), HCTIONB3ysI 3HAHHSI O CBOMCTBAX
Gu3nYIeCcKUX SABICHUI 1 HeOOX0UMBbIE (PU3UUECKHUE 3aKOHOMEPHOCTH;

HCTIOJIBb30BaTh CXEMbI U CXEMATUYHBIC PUCYHKH W3YUYCHHBIX TEXHHUECKUX YCTPONCTB, U3MEPHUTEIBHBIX MPUOOPOB U
TEXHOJIOTUYECKUX IPOIECCOB IMPH PEIICHUH Y4eOHO-TIPAaKTHYSCKUX 3a]ad, ONTHYCCKHE CXEMBI IS MOCTPOCHUS
M300pakeHNH B TNIOCKOM 3epKaJie U COOMpAaOIIeH JINH3E;

MPUBOJIUTH IPUMEPHI (HAXOIUTh MHGOPMAIINIO O MPUMEPax) MPAKTUYECKOTO UCTIONb30BaHU (PU3NUECKUX 3HAHUN B
MOBCEAHEBHON JKM3HU JUIsi oOecredeHus Oe30macHOCTH TMpu OOpalieHuH C NpudopaMud MU TEXHUYECKUMU
YCTPONCTBAMHU, COXPAHEHUS 3I0POBBS U COOJIOJICHUS HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKPY>KaIOIIEH CpeJie;
OCYHIIECTBIISITh TOWCK WH(popMaruu (Gusmdeckoro conaepxkanus B VHTepHETe, camMOCTOSATENBHO (POPMYIUPYS
MOVCKOBBIN 3a1POC, HAXOAUTH ITYTH OMPEACIICHHSI IOCTOBEPHOCTH MOTYyUYEeHHON HHPOPMAIINKA HA OCHOBE UMEIOIIIUXCS
3HAHUW U JOTIOJTHUTEIHHBIX HICTOYHUKOB;



WCIIOIb30BaTh MPHU BBIMOJHEHUN Y4YEOHBIX 3aJlaHUN HAYUYHO-MOMYJSPHYIO JUTEPaATypy (PU3UUYECKOTO COJIepIKaHUS,
CIIpaBOYHBIC MaTepHUaibl, pecypchl ceTu MHTEepHET, BlaeTh NpUéMaMU KOHCIIEKTUPOBAHUSI TEKCTA, TPeoOpa3oBaHus
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

c03/1aBaTh COOCTBEHHbBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUSI HAa OCHOBE MHGOPMAIMU U3 HECKOIbKUX UCTOUYHHUKOB
(bU3UYECKOro CoiepKaHUsl, IyOIUYHO MPECTABIAThH PE3YyIbTaThl IPOCKTHON WIIM UCCIIEI0BATEIbCKOM IESITEIbHOCTH,
[IPU 3TOM T'PAMOTHO MCTOJI30BaTh U3YUCHHBIN MOHATUWHBINA anmapaT u3y4aeMoro paszena (GU3uKu U COMPOBOXKIAThH
BBICTYTUUICHUE TIPE3CHTAIIUEN C YUETOM 0COOEHHOCTEN ayIMTOPUU CBEPCTHUKOB.
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4.2 JlaBneHune KuaKoCcTh 5 nommorexa O
https://m.edsoo.ru/7f416194
b K
4.3 ATtMmocdepHoe naBreHne 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JleficTBHE KUAKOCTH U ra3a Ha OrpyKEHHOE 7 3 bubnuoreka [IOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3znen 5. PaGora u MOIIHOCTDH. DHEpPrust
bu6mmoreka [JOK
51 Pabora i morrocts 3 ! https:/m.edsoo.ru/7£416194
5.2 [IpocThie MeXaHU3MBI 5 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas SHEpIrus 4 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PeszepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM uu@poBbIe
Ne n/m P Kourpoabusie | IIpakTHueckue (wucp )
NMPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paznen 1. TensioBble iB1eHUA
1.1 CtpoeHnue u CBOMCTBA BEIIECTBA 7 bubmorexa [OK
https://m.edsoo.ru/7f4181ce
1.2 TennoBsle mponeccsl 21 1 5 bommorexa [HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3nen 2. DjiekTpuyeckue 1 MArHUTHBIE SIBJIEHUSA
71 DIIEKTpUYECKHE 3apsbl. 3apsKECHHbBIE Tela 7 1 bubnuoreka [IOK
' 1 WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [ToCcTOSIHHBIN 3JIEKTPUYECKHUI TOK 20 1 7 nomorexa I
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBICHUS 6 1 1.5 bubmorexa [OK
https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
24 6) 4
JICKTPOMATHITHA HHYKHHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 68 3 14.5




9 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM uuppoBbIe
Ne n/m P Konrpoasubie | Ilpakrnueckue (1wucbp )
NporpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcsl
Pa3znen 1. Mexanuueckue siBJIeHUs
11 MexaHndeckoe ABMKEHHUE U CITOCOOBI €T0 10 | bu6mmoreka [JOK
' OINUCAHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 BzanmoneiicTBue Tel 20 1 3 nomorexa O
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomworexa [10
https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Paznen 2. Mexanuyeckue KoJjiedaHus U BOJHBI
bu6mmoreka [JOK
2.1 Mexannyeckue kosneda 7 3
XAHIHCCIe Koehamut https://m.edsoo.ru/7f41a4a6
bub e OK
2.2 MexaHnueckre BOJIHbI. 3BYK 8 1 3 nozmorexa I
https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 3. DjieKTpOMAarHuTHOE MOJ1€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMAarHuTHOE MOJIE U 6 ) bubnuoreka [IOK
’ 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBble sIBJIeHUS
b K
4.1 3aKOHBI paCIPOCTPAHEHNUs CBETA 6 2 nomorexa O
https://m.edsoo.ru/7f41a4a6
bub OK
4.2 JIuH3BI ¥ onITHYECKHE TPUOOPHI 6 3 nomHotexa 1l

https://m.edsoo.ru/7f41a4a6




bu6mmoreka [JOK

4.3 Pasnoxxenue 6emoro cBeTa B CIIEKTP 3 2
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasnen S. KBanToBble siBjIeHUsI
5.1 Hcnyckanue u moriomieHue cBeTa aToMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
52 CtpoeHnue aTOMHOTO sizipa 6 1 bubmorexa [OK
https://m.edsoo.ru/7f41a4a6
53 SAnepubie peakuyu 7 1 bubmorexa [OK
https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3nen 6. [ToBTOopuTe/IbHO-00001IaAK0IIMIA MOAYJIb
6.1 [ToBTOpeHME 1 0600IIEHNE CONEPIKAHMS 9 ’ bubnuoreka [IOK
' Kypca ¢pusuku 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 102 27
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