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HOACHUTEJIBHASA 3AIIUCKA

ApantupoBaHHas pabouas mporpamma no (U3MKE COCTaBJIeHa Ha OCHOBE (DelepallbHOrO TOCYAapCTBEHHOIO
00111e00pa30BaTeNbHOrO CTaHJAapTa OCHOBHOTO OOIIEro oOpa3oBaHMsl, aJallTUPOBAHHOW OCHOBHOW 00IIe00pa3oBaTEIbHON
MporpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHMs OOydaromIuxcs ¢ 3aluepxkkod ncuxuueckoro passutus ['BOY «Camapckuii
Ka3a4Mil KaJeTCKUN KOPIIyC.
eaun nzyyenus pusuku:
e mpuoOpeTeHHe HHTEepeca U CTPEMJICHUS OOYy4YaIOIIMXCS K HAyYHOMY HM3YYEHUIO NPHUPOJbI, Pa3BUTHE HUX
WHTEJUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e  pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJE MO3HaHUsA U (HOPMHUPOBAHUE HMCCIEIOBATEIHCKOTO OTHOLIEHUS K
OKPY’KAIOITUM SIBJICHUSIM;
e (dopMupOBaHHWE HAyYHOTO MHPOBO33PEHUS KakK pe3ysibTaTa M3Y4YEHUS OCHOB CTPOCHUS MaTepuu |
dbyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;
e (dopmMupoBaHUE MPEACTABICHUNH O poyin (U3UKH ISl Pa3BUTHSL JIPYTUX €CTECTBEHHBIX HAyK, TEXHHKU H
TEXHOJIOTHM;
e  pa3BUTHE MPEJCTaBICHUI O BO3MOXHBIX chepax Oynymier mpodecCHOHaNbHON NeATeIbHOCTH, CBA3AHHOM C
(u3UKOM, MOATOTOBKA K JIaJbHEHIIIEMY 00YyUEHHUIO B 3TOM HAIPABJICHUH.
JlocTrkeHue 3TUX 1efied mporpaMMbl o (PU3MKe Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsi 0OecreunBaeTCsl pPellieHueM
CIEIYIONINX 3a/1a4:
e TmpuOOpeTeHHEe 3HAHWNA O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHUYECKHX, TETUIOBBIX, JJICKTPUUYECKHX,
MAarHUTHBIX ¥ KBAHTOBBIX SBJIICHUSX;
e TMpuOOpeTeHre YMEHUH ONMKUCHIBATh U OOBSICHATH (PU3MUECKHE SIBJICHUS C UCTIOIB30BAHMEM TIOJTyUYEHHBIX 3HAHUH;
e OCBOGHHE METOJIOB PEIICHUS MPOCTEUIINX pacYETHBIX 3a7ad C HCIOJb30BAaHUEM (DU3UYECKUX MOJIEICH,
TBOPUYECKHUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;
e pa3BUTHE YyMEHHWH HaAOMIONaTh MPUPOJIHBIC SBICHUS W BBIIOJHATH OIBITH, Ja0OpaTOpHBIE padOTHl U
AKCHEPUMEHTAIbHBIE UCCIEIOBAHUS C UCII0JIb30BAHHEM U3MEPUTEIIBHBIX TPUOOPOB;
e ocBoeHue TmpuéMoOB paboTel ¢ uH(DopMmarueln (QUIUIECKOTO COAEpXKAHUS, BKIIOYAss HWHOOPMAIMIO O
COBPEMEHHBIX JIOCTHKEHUAX (PU3HUKH, aHATA3 ¥ KPUTHIECKOE OIICHUBaHUE WH(OpMAInu;
e 3HAKOMCTBO cO cdepamu MPOPECCHOHATHLHOW MESITEIHHOCTH, CBS3aHHBIMH C (U3UKOW, W COBPEMEHHBIMHU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JTOCTHKCHUSIX (PU3NUECKON HAYKH.



Ha u3yuenue ¢uzuku (0a30BbI ypOBEHB) HA YPOBHE OCHOBHOI'O 00111€T0 00pa3oBaHusi oTBOAUTCS 238 yacoB: B 7 Kilacce —
68 dacoB (2 ydaca B Heaenro), B 8 kimacce — 68 yacoB (2 waca B Henmemo), B 9 kimacce — 102 gaca (3 waca B HeHeI).

[Ipennaraemslii B mporpamme 1no (pu3uke nepevyeHsb J1abopaToOpHBIX PadOT U OMBITOB HOCUT PEKOMEHJATEIbHBIN XapakTep,
yuduTedh JedaeT BbIOOp NpoBeneHHs JTa0OpaTOpHBIX pPabOT U ONBITOB € YYETOM HUHAMBUAYAJIBHBIX OCOOEHHOCTEU
oOy4aromuxcs, CIUCKa SKCIEPUMEHTAIbHbIX 3aJaHul, peajiaraeMbIX B paMKaX OCHOBHOI'O I'OCY/IapCTBEHHOTO dK3aMeHa Mo
¢du3zuke.

[Iporpamma anmantupoBaHa Juisi oOydeHust jeredl ¢ OB3 ¢ yyeToM ocoO€HHOCTEH HX MCUXO(PU3UUECKOTO
pPa3BUTHSA, WHIAWUBUIYATbHBIX BO3MOXKHOCTEM W MpPHU HEOOXOJMMOCTH OOECIeuyuBaronias KOPPEKIUIO HapyIICHUN
Pa3BUTHUA U COLUMAIBHYIO aanTalUI0 YKa3aHHBIX JIULI.

[Iporpamma noctpoeHa ¢ yueToM crieuupuku ycBoeHust yueobHoro matepuana aetbmu ¢ OB3.

AJnanTanusi IporpaMMbl MPOUCXOIUT 3a CUET COKPAIIEHUS CIO0KHBIX MOHSATUN U TEPMUHOB; OCHOBHBIE CBEICHUS
B IIporpaMme jaarorcs 1uddhepeHnpoBaHHoO.

[Icuxonoro-nexparornyeckre 0ocobeHHoctu odyyvatronuxes ¢ 3P

ApnanTtupoBaHHas pabouass mporpamma no (GU3MKE TpelHa3HaueHa Uil OOydYarouIuxcs ¢ 3aJIepiKKOM
NICUXUYECKOTO Pa3BUTHS

Kareropus nereii ¢ 3IIP — nHanbonee MHorouuciieHHas rpymnmna cpeau nereid ¢ OB3, xapakTtepusyromascs
KpaliHEell HEOJIHOPOIHOCTBhIO COCTaBa, KOTOpas OOYyCIOBJIEHA 3HAYUTENBHBIM pPa3HOOOpa3HeM ATHOJOTUYECKHUX
(bakTOpOB, MOPOKAAIOIMIMX JAHHBIA BUJ TICUXMUECKOTO JU30HTOTE€HE3a, YTO 00YCIOBIMBACT 3HAUUTEIbHBIN HUana3oH
BBIPAXKEHHOCTH HapYyIICHUH.

OyHKIIMOHANIbHAS W/WJIU OpPraHuYecKas HEIOCTaTOYHOCTh IEHTPAJIbHOW HEPBHOW CHUCTEMBI B HEKOTOPBIX
CIIy4asiX MPUBOIUT K OOJIbIIIEH BBIPAXKEHHOCTU M CTOMKOCTH HapymieHus npu 3[IP, uro ompexnenser HE0OXOAMMOCTh
obecrieueHUsT CHeIUaIbHBIX 00pa30BaTeIbHBIX YCIOBUM TpH WX OOYYEeHHH Ha YPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHUsI.

Jlaxke mpu YCIOBUHU TOJYYEHUs CHEUUATU3UPOBAHHOM IMOMOIIM B MEpUOJ OOYy4YEHHs B HA4yaJbHOM IIKOJIE
obOydarommuecst ¢ 3[IP kak mpaBWiIO MPOJOKAIOT UCTBITHIBATH B TOW WJIM WHOW CTENEHU 3aTPyIHEHUS B y4eOHOM
NESITENBbHOCTH,  OOYCIIOBJICHHBIE  Je(UIUTAPHBIMH  TO3HABATEIBHBIMU  CHOCOOHOCTAMH,  CleIU(PHUYECKIMU
HEJIOCTATKAMH TICUXOJIOTMYECKOTO M PEYEBOr0 PA3BUTHS, HAPYLICHUAMHU PETYJSIUUU ITOBEICHUS U JEATEIbHOCTH,
CHI)KCHHEM YMCTBEHHOW paboTocmocobHOocTH W mpoaykTuBHOCTH. OOmmmu mins Bcex neredt ¢ 3IIP sBmsrorcs
TPYAHOCTH IMPOU3BOJIBHOW CAMOPETYJIALMU, 3aMEIJICHHBI TEMII U HEPABHOMEPHOE KA4E€CTBO CTAHOBJIEHWS BBICIINX
MCUXUYECKUX (PYHKIHI, MOTHUBAIMOHHBIX W KOTHUTHBHBIX COCTaBIJISIIOIIMX MO3HABATEIbHOM JeATeNbHOCTU. Jlis
3HAUMUTENIbHOM 4acTu naeteil u mnoapoctkoB ¢ 3IIP Tunuuen u aeUUUT COLMAIBHO-TIEPIENTUBHBIX U




KOMMYHUKATHBHBIX CIIOCOOHOCTEH, HEPEAKO COMNPSIKEHHBIM ¢ MpoOjeMaMHd SMOLMOHAIIBHOM pPEryisiluu, 4YTO B
COBOKYITHOCTH 3aTPYJHSET UX MPOAYKTUBHOE B3aUMOJICUCTBUE C OKPYKAIOINMH.

C nmepexooM OT COBMECTHBIX yYEOHBIX AEHCTBUU MOJ PYKOBOICTBOM YUUTENS (XapaKTEpHBIX sl HaYaJIbHOU
IIKOJIBI) K CaMOCTOSITEJIbHBIM (Ha ypOBHE OCHOBHOW IIKOJBI), K moAapoctky ¢ 3IIP mpeabsBisitorcs TpeOOBaHUs
CaMOCTOSITEJILHOTO TMO3HABATEJIBHOIO TIOMCKA, IIOCTAHOBKM YYEOHBIX LIE€JeH, OCBOEHUS M CaMOCTOATEIHLHOTO
OCYIIECTBJICHHS] KOHTPOJIbHBIX M OLEHOYHBIX ACHCTBUM, MHUIIMATUBBI B OpraHU3alMu yueOHOro corpyanuuectna. [1o
Mepe B3pOCIEHHUSl Y MOJPOCTKA MPOMCXOJUT KaueCTBEHHOE MpeoOpa3oBaHUE YUEOHBIX ACHCTBUI MOJEIMpPOBAHUA,
KOHTpOJIS, OLIEHKU W TMEepPexXo] K Pa3BUTHUIO CHOCOOHOCTU MPOEKTUPOBAHMS COOCTBEHHOW y4eOHOH AESTENIbHOCTH U
NOCTPOCHHIO KU3HEHHBIX TUIAHOB BO BPEMEHHOMW MEPCHEKTUBE. XapaKTePHOU 0COOEHHOCTHIO MOJPOCTKOBOIO Mepruoaa
CTaHOBHTCS pa3BUTHE (HOPM MOHATUWHOTO MBIIUICHHUS, YCIOXKHIIOTCS UCIOJIb3yeMble KOMMYHUKATHUBHBIE CPECTBA U
CHocOOBbl OpraHU3allud y4eOHOrO COTPYJIHHUYECTBA B OTHOLICHUAX C YYUTENSIMH W CBEPCTHUKaMHU. AKIEHT B
KOMMYHUKAaTUBHOW JIESITEIBHOCTH CMEIAeTCs Ha MEKJIMYHOCTHOE OOILEHHE CO CBEPCTHUKAMH, KOTOpOEe MpruodpeTaet
JUISL TIOAPOCTKAa OCOOYI0 3HAYUMOCTh. B JMYHOCTHOM pa3BUTHUM MPOUCXOIAT MHOTOYHMCICHHbIE KauyeCTBEHHBIE
U3MEHEHHUS MPEKHUX UHTEPECOB U CKIIOHHOCTEW, KAUECTBEHHO U3MEHSIETCS CAMOOTHOILIEHUE U CAMOOLIEHKA B CBSI3H C
NOSIBJICHHEM Yy TIOJIPOCTKA 3HAYUTEIbHBIX CYOBEKTHBHBIX TpYIOHOCTeM u mnepexuBanuil. K geBstomy kmaccy
3aBEpLIAETCS BHYTPEHHSIS IEPEOPUEHTALINS C PABUII U OTPAHUYEHUI, CBA3aHHBIX C MOPAJIbIO NTOCIYIIIaHHS], HA HOPMBI
noBeseHust B3pochbiX. CremyeT y4HTBHIBAaTH P  OCOOEGHHOCTEM IMOAPOCTKOBOTO BO3pacTa: OOOCTPEHHYIO
BOCIIPUMMUYHMBOCTh K YCBOCHHMIO HOPM, LEHHOCTEW M MOJIEJIEd MOBEICHHUS; CIIOKHBIE MOBEJACHUYECKHUE MPOSIBICHUSA,
BbI3BaHHBIE MPOTUBOPEUYHEM MEXKAY MOTPEOHOCTHIO B MPHU3HAHUU HUX CO CTOPOHBI OKPYXAIOUIUX M COOCTBEHHOM
HEYBEPEHHOCTHIO; U3MEHEHHUE XapaKkTepa U crocoba OOIIeHHs U COLMANBbHBIX B3auMoeicTBull. [Ipornecc B3pocneHus
y neteit ¢ 3IIP ocioxHsieTcs XapaKTepHBIMU MJisi JTaHHOW KaTeropuu ocobeHHocTsMmu. Y moapoctkoB ¢ 3IIP gacto
HAOJIIOIAl0TCS] IPU3HAKUA JTUYHOCTHOM HE3pPEJIOCTH, MHOTHE M3 HUX BHYIIAEMBI, JIETKO MOJAAIOTCA YOESKICHUIO, HE
MOTYT OTCTOSITh COOCTBEHHYIO mo3unuio. OcoOble CIOKHOCTH MOTYT CO3/1aBaTh HApYIICHUS TMPOU3BOJIHHOMN
pEeryJsiliuM: 71 HUX XapaKTEPHbI YaCThl€ MMITYJbCUBHBIE PEAKIIMU, OHU HE MOTYT CAEPKHBATh CBOM CTPEMJICHUS U
MOPBIBBI, OBIBAIOT HE CAEPKAHbI B MPOSBICHUU CBOMX SMOLMN, CKIOHHBI K IEPEMEHYMBOCTU HacTpoeHus. B nemnom y
Bcex oOyuatomuxcs ¢ 3IIP ormedaercs c¢1aboCTh BOJEBBIX MPOLECCOB, YTO MPOSBISAETCS B HEBO3MOKHOCTH CIENATh
BOJIEBOE YCWJIME IPU YYE€OHBIX U UHBIX TPYIHOCTSIX.

VY moxpoctkoB ¢ 3IIP He chopmupoBaHbl BHYTpPEHHUE KPUTEPUU CAMOOLIEHKH, YTO MPUBOAUT K CHIKEHHUIO
YCTOMYMBOCTH 10 OTHOLIEHHIO K BHEIIHEMY HETaTUBHOMY BO3JEUCTBHIO CO CTOPOHBI OKPYXKAIOIIUX, IPOSABISIETCS B
HECAMOCTOATEIBHOCTH, HEYCTOMYUBOCTH MO3ULUN MPHU PEIICHUH TE€X WIA MHBIX BOIPOCOB U IOBEACHUSA B LIEIOM, B
mabnonHocTu cyxaeHuid. Obydaromuecs: ¢ 3[1P meMOHCTpUPYIOT Kak MPaBWIIO 3aBBIIICHHBIA YPOBEHb MPUTI3aHUM
ATOLEHTPUYECKOro Xapakrepa. Hegocratku camoperyisiliud BO MHOIOM CKa3bIBAIOTCS Ha CIIOCOOHOCTH K
IJJAHUPOBAHHUIO, IPUBOASAT K HEONIPEAEICHHOCTH HHTEPECOB U JKU3HEHHBIX NIEPCIIEKTUB.



[Ipu opranuzauuu 0Oy4YEHHUS Ba)KHO YYUTHIBATH OCOOCHHOCTH IO3HABATEIBHOTO PA3BUTHUS, SMOLMOHAIBHO-
BOJIEBOM M TUYHOCTHOM ceprl oOyuaronuxcs ¢ 3I1P, cnenunduky ycBoeHuss UMU yueOHOro Marepuana.

Henslii psg ocodenHocreir aeteit ¢ 3I1P onpenenser oOumii moaxon K peOeHKy, ceUuPUKy cOAep:KaHUS U
METO/I0B KOPPEKLIMOHHOTO O0yUEHHUS.

B npsimoii 3aBUCUMOCTH OT KOHKPETHOTO COJAEpX aHUsl y4eOHOro mpeaMera (MpakTUYECKHe MpelBapUTEIbHbIE
3HaHUS WIM HAYYHO-TEOPETUYECKOE OO0OOIIECHUE) CTOSAT U UCIIOIb3yEeMble MPU ITOM METOJbI PaObOThl: MPAKTUYECKUE
JEUCTBUSL C MpEAMETaMH, aKTUBHBIE 3MU30JUYECKUE U JOJrOBPEMEHHbIE HAOIOJAEHUS 32 PA3JIMYHBIMU SBICHUSMHU
MPUPOABI, SKCKYPCHUH, BOCCO3JaHUE OIPEACIICHHbIX CUTYallMi, UCIOJIb30BAHUE YXKE YCBOEHHBIX CIOCOOOB pEIICHUS
TOW WJIM MHOM 3a/1auu, pabOThl MO KapTHUHKAM, [0 HaTJIAIHOMY 00pa3ily, M0 Y4eOHUKY, IO MHCTPYKLUU YYUTENS U T.]I.
KakuM U3 3THX METOAOB BOCIOJIb30BATHCA YUUTENI0, OOBSICHSIETCS T€M, HACKOJIBKO OHU OOECHEUHMBAIOT Pa3BUTHE Y
neTeil HaOI0aTeIbHOCTH, BHUMAHUSL U MHTEpeca K U3y4aeMbIM MpeJIMeTaM, YMEHUS! pa3sHOCTOPOHHE aHAJIM3UPOBATH
U CPaBHHUBATh OOBEKTHl MO OJHOMY WJIM HECKOJBKUM IpHU3HAKaM, 0000IIaTh SIBIEHUS, JeJaTh COOTBETCTBYIOIIUE
BBIBOJIBI M 3akioueHus. BaxxHeimieil 3amauei crenuanbHoro oOyuenus nereil ¢ 3IIP sBnsercs pa3BuTHE y HUX
MBICIIUTEIBHBIX TPOLIECCOB aHAIN3a, CUHTE3a, CPAaBHEHHUS U 0000IICHUS.

CobumroieHrie OXpaHUTENIBHOIO PEKUMA TIPpU OOYYEHHMH JAETeM C MHTEJUIEKTYallbHOM HEIOCTAaTOYHOCTHIO OyneT
CIIOCOOCTBOBATh COXPAHEHHUIO 3J0POBbS YYAIIMXCA. 3aKIIOYAETCSl OXPAHUTEIBHBIM PEXKUM, TPEKIE BCEro, B
J03UPOBAaHHOCTH oOBeMa yuyeOHoro marepuana. Ha kaxaoM ypoke HeoOXonuMa CMEHa BHUJAOB JESITEIbHOCTH,
npoBeaeHNnEe (PU3KYIBTMUHYTOK Pa3HOW HAIIPABIEHHOCTH, IPUMEHEHUE 3[0POBbE COEPETaONINX TEXHOJIOTUN U T.1I.

Opranusanus AesSTENbHOCTH HA YPOKE.

. BaxHbl BHENITHHE MOTUBHUPYIOIINE MOIKPEIICHUS.

. Yu4eOHBIM MaTepuana JAOJKEH IMOJHOCUTHCS HEOOJBIIUMH J03aMH, €T0 YCIOXKHEHHUE CIEeIyeT OCYIIEeCTBIAThH
MOCTETICHHO.

. Co3naHue cuTyaluy ycrexa Ha 3aHsITHH.

. braronpusTHBIN KIIUMAT HA YPOKE.

. Ornopa Ha H3MOIIMOHAIBHOE BOCIIPUSITHE.

. Beenenne puzmunyTok uepes 15-20 MuHyT.

. OnTtumanbHas CMEHa BUJIOB 3a/laHUi (TI03HABATEIbHBIX, BEPOATBHBIX, HTPOBBIX M MPAKTHICCKUX ).

. CunxpoHu3alus TeMna ypoka ¢ BO3MOKHOCTSIMU YUEHHUKA.

. TOYHOCTh U KPATKOCTh UHCTPYKIIUU IO BHITIOJIHEHUIO 3aJJaHUS.

. [TosTanmHOE 00O0IIIEHNE TTPOICTIAaHHON HAa YpOKe padoThl, CBSA3b 00y4YEHUs C KU3HBIO. [locTOsITHHOE yIipaBiieHUE
BHUMAaHUEM.

. [Ipu miaHMpOBaHUU YPOKOB UCIIOIB30BATh UTPOBbIE MOMEHTHI. MICIIOIB30BaTh SIPKYIO HATJISIAHOCTh, IPUMEHSTh

HKT.



Jlist moBbieHus 3¢ ektuBHOCTH 00yueHus ydamuxcs ¢ 3[1P co3naroTes cnenuanbHble yCIOBUs:
PebGeHok cuauT B 30HE NPAMOro JOCTYIa YUUTEIS.
Crnenyet naBaTh peOeHKY OO0JbIlIe BpEMEHU Ha 3alIOMUHAHUE U OTPA0OTKY YU€OHBIX HABBIKOB.
NuauBuayanbHast IOMOIIb B CIIy4asiX 3aTPyAHEHHUS.
JloTIOTHUTENbHBIE MHOTOKpPATHBIE YIPAXKHEHUS AJI 3aKpEIUICHHs] MaTepuara.
bonee wactoe wHCMONb30BAaHWE HATAIHBIX AUAAKTUYECKUX MOCOOMM M WHIUMBUAYAIbHBIX KapTOU€K, HABOISIINX
BOIIPOCOB, AJITOPUTMOB JIEUCTBUS, 3aIaHUI C OMIOPOI Ha 0OPa3IkI
BapuatuBHble nprieMbl 00yUYeHUS.

. [ToBTOpP MHCTPYKITHH.

. ANBTEpHATUBHBINA BHIOOD (M3 MPEIOKCHHBIX BAPUAHTOB IMPABHIILHBIN ).
. PeueBoii o6pa3zen uiu Hayaao Gppasbl.

. JlemoHcTpanys AEUCTBUM.

. [ToxGop Mo aHAIOTHH, TIO TPOTHBOTIOCTABICHHIO.

. YepenoBaHue JICTKUX U TPYAHBIX 33JIaHU (BOTIPOCOB).

® CoBMeCTHBIC HIIH HNMHUTAaIUOHHBIC HeﬁCTBHH, KOHTPOJIb MCKIIMIHOCTHBIX B3aMMOOTHOIIICHUM



COIEPKXAHUE OBYYEHUA
7 KIIACC

Pazgen 1. ®u3uka u €€ pojib B NIO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupoje. SArneHus npupoapl. OU3NYECKUE SBJICHUS: MEXaHMYECKUE, TEIUIOBBIC, JIEKTPUUECKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenUUMHBL. M3Mmepenune ¢usnueckux BeaudyuH. Duszudeckue npubopel. llorpentHocTs HU3MEpEeHUH.
MexayHapoiHasi cucTeMa €IMHUIL.

Kak ¢usuka u apyrue eCTeCTBEHHbIE HAYKU U3Y4aloT MPUpoay. ECTeCTBEHHOHAYYHBIH METOJI MTO3HAHUS : HAOII0IeHUE,
MOCTAaHOBKA HAYYHOT'O BOMPOCA, BBIJIBMKEHUE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHUE HAOJII01aeMOro
sBieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ TIOMOIIBI0 MOJIETIEH.

Jemoncmpayuu.

1. MexaHHnueckue, TEIJIOBBIE, JIIEKTPUUYECKNE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue NpubOpkI U MpoIeAypa NPIMBIX U3MEPEHUN aHATIOTOBBIM U LIU(PPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

Onpenenenue 1EHbI IeIEHUs MIKaIbl U3MEPUTEIHLHOTO Tprbdopa.

N3zmepenne paccTosTHUM.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenue TeMiepatypsl Mpy MOMOIIHU KUJKOCTHOTO TEPMOMETPA U IaTUHMKA TEMIIEPATYPBHI.

[IpoBenenue uccinenoBaHus MO MPOBEPKE TMIOTE3BL: JAJBHOCTH IMOJETA MIapUKa, MMYLIEHHOTO TOPU30HTAIBHO, TEM

o Uk w N

OombIie, yeM OOJIbIIIe BBICOTA MTyCKa.
Pa3znea 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelecTBA.
CtpoeHue BellecTBa: aTOMbI M MOJICKYJIbI, MX pa3Mepbl. ONbIThHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIECTRA.
JIBmxkenue dactuil BemiecTBa. CBSA3b CKOPOCTH JBWKEHUS YacTHUI[ C TemIlepaTypoi. BpoyHOBCkoe IBHKEHHUE,
muddy3us. BzanmopeiicTBE YaCTHIT BEIIECTBA: MPUTSIKCHUE U OTTAJIKUBAHHE.



ArperaTHbple COCTOSIHHS BELIECTBA: CTPOEHUE ra3oB, >KUAKOCTEH M TBEPABIX (KPUCTAUIMUECKHX) Tel. B3aumocBs3b

MCIKOY CBOMCTBaMHM BCIICCTB B PA3HBIX arpCraTHbIX COCTOSHUAX WU MX ATOMHOMOJICKYJIAPHBIM CTPOCHHCM. OcobenHocTn
arperaTHbIxX COCTOSIHUU BOJBI.

Jemoncmpayuu.

1. HabGmonenune OpOyHOBCKOIO IBUKEHHUS.

2. Habmonenue nuddysumu.

3. HaGmronenue siBieHui, 0ObSICHSIIOMMXCS TPUTSHKEHUEM WIIM OTTATKMBAHUEM YaCTHI] BEIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OreHKa TUuaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIb30BaHuEM (poTorpaduit).

2. OnbITHI IO HAOJTIOJICHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 110 OOHAPYKEHUIO ACHCTBHS CUII MOJICKYJISIPHOTO MPUTSHKEHUS.

Paznen 3. /IBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBIWKEHHE. PaBHOMepHOe u HepaBHOMepHoe JBrkeHue. Ckopoctb. CpemHssi CKOpPOCTh TMpHU
HEPaBHOMEPHOM JIBMKEHUH. Pacuér myTH v BpeMEeHH JIBUKEHUS.

SIBnenue mHepuuu. 3aKOH MHEPIMHU. B3aumopeiicTBue Ten Kak MpUYMHA U3MEHEHUS CKOPOCTH JIBHKEHHMs Tell. Macca
Kak Mepa uHepTHocTu Tena. [lnoTtHocTs BemnecTBa. CBsI3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €JUHUIE 00BEMA BEIECTBA.

Cuna xak xapakTepucTHKa B3aumojencTBus Ten. Cuiia ynpyroctd u 3akoH ['yka. M3mepeHue cuiibl ¢ MOMOIIBIO
IUHAMOMETpa. SIBleHue TATOTeHHA W cuiia TsokecTH. Cuila TsOKECTHM Ha JApyrux IulaHetax. Bec Tema. HeBecomocTb.

CiioxeHue cuJjl, HalpaBJICHHBIX MO OAHOM npsiMoi. PaBHoaelcTBytomas cui. Cuiia TpeHusi. TpeHHUe CKOJBKEHUS U TPEHUe
nokosi. TpeHue B NpuUpoJie U TEXHUKE.

Jemoncmpayuu.

HaGmronenrne MexaHU4eCcKoro JIBH)KEHHUS TeNa.

N3mepenne CKopoCcTH NPSIMOJIMHENHOTO IBUKECHUSL.
HaGmronenve siBeHUsT HHEPIIUH.

Hab6ntonenne n3MeHeHus CKOPOCTH MPU B3aUMOJICHCTBHUHM TEll.
CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEI.
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CnoxeHue cuJjl, HallPpaBJIEHHBIX M0 OJJHOM MPSMOM.



Jlabopamopnuie padomut u onvimot.

1. OmpeneneHrne CKOPOCTH PABHOMEPHOI'O JBWKEHMS (IIapUKa B JKUJIKOCTH, MOJENIH 3JIEKTPUYECKOIO aBTOMOOWIISI U
TaK jajee).

Onpenenenue cpeHe CKOPOCTH CKOJIbKEHUSI OpyCKa WU IIApUKA 110 HAKJIOHHOW MJIOCKOCTH.

Onpenenenue MWIOTHOCTH TBEPJOTO Tea.

OMBITHI, TEMOHCTPUPYIOIINUE 3aBUCUMOCTh pacTsKeHuUs (epopMaliii) Npy>KUHbBI OT MPUIIOKEHHON CUJIIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbl TPEHUSI CKOJIBKEHHUS OT BEca Tejla U XapakTepa COMpUKacatouuXcs
IIOBEPXHOCTEM.

LA

Pasnen 4. JlaBienue TBEPABIX TeJl, KUAKOCTEll U ra3oB.

HaBnenue. CriocoObl yMEHBIIIEHUS W YBEJIMUCHUs AaBjicHus. [laBieHue rasa. 3aBUCUMOCTh JaBJICHUS ra3a oT 00bhEMa,
Temnepatypsl. [lepenada naBieHus TBEPABIMU TEJIAMU, KUJIKOCTIMU U razamu. 3akoH [lackans. [THeBMaTudeckre MallvHBbI.
3aBUCHUMOCTD JIABJICHUS JKUJKOCTH OT riyOuHsl. ['mapoctatudyeckuit mapagokc. Cooburaroniuecs cocyasl. [ uapaBnnyeckue
MEXaHH3MBI.

Atmocdepa 3emnm u armocdepHoe aaBieHue. [IpUyuHBI CyIIeCTBOBaHUS BO3AYIIHOM 00070uku 3emiau. OTbIT
Toppuuemm. U3mepenne atmochepHOTo AaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuGops! 115 U3MepeHus: aTMOC()EPHOTO TaBJICHHUS.

JlelicTBHE KUJIKOCTU U ra3a Ha MOTPYKEHHOE B HUX Teio. BeITankuparomias (apXumeaoBa) cuiia. 3akoH Apxumena.
[ImaBanue ten. Bo3ayxoruiaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenayua maBieHUs )KUIKOCTHIO U TA30M.

Coobmarontyaecst COCYIbI.

['mnpaBanyueckuit mpecc.

[IposiBnenne nercTBUst aTMOC(HEPHOTO TABICHHS.

3aBUCHMOCTD BBITAIKHUBAIOIICH CHJIBI OT 00BhEMA MOTPYKEHHON YaCTH TeNla M TUIOTHOCTH YKUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUIIBI BECY BHITECHEHHOW JKUJIKOCTH.
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8. YCIOBHE IJIaBaHUS TeEJ: IJIABAHUE WM INOTPYKEHUE TEJI B 3aBUCUMOCTH OT COOTHOILIECHMS IUIOTHOCTEH Tejla U
KUJKOCTH.

Jlabopamopnuie padomot u onvimeot.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJI€ OT 00bEMa MOrpyKEHHOW B JKUJIKOCTh YacTH TeJa.

2. OmnpenesieHHE BBITAIKUBAIOLIEH CHIIBI, ICMCTBYIOIIEH HA TEJIO, NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOLIECH CUJIBI, IEUCTBYIOLIEH HA TEJIO B )KUIAKOCTH, OT MacCChl Tea.

4. OmnbITI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJKUBAIOUIEH CHUJIbI, TEHCTBYIOIIEH HA TEJIO B *KHUAKOCTHU, OT 00bEMa

NOTPYKEHHOM B )KUJKOCTh YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyHnpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U ONIPEJIeTIEHNE €€ rPy3010AbEMHOCTH.

Paspnen S. PaGora 1 MOIIHOCTH. DHEpPrusi.

Mexanundeckasi padota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAasA IJIOCKOCTh. [IpaBuio paBHOBecus pbiuara. [IpuMeHeHue mpaBuiia
paBHOBecHs pblyara K 010Kky. «3osotoe npaBuio» mexanuku. KITJ npocteix mexanu3zmoB. [IpocTeie MexaHU3MbI B OBITY U
TEXHHUKE.

Mexannyeckass sHeprus. KuHeTnueckas M mnOTeHUMAIbHAs 3Heprus. lIpeBpaimieHue OOHOro BHIA MEXaHUYECKOU
SHEPIUH B APYroil. 3aKOH COXPAHEHHUs SHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomot u onvimot.

1. Ompenenenne pabOThI CUITBI TPEHUS TTPU PABHOMEPHOM JIBIXKEHHH TeJa TI0 TOPU30HTAIBHON MTOBEPXHOCTH.

2. HccnenoBanue ycaoBHM PaBHOBECHS pblUara.

3. N3mepenne KII/] HaKIOHHOM ITIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAHEHHS] MEXAHUYECKON DHEPIUU.
8 KUIACC

Pa3znen 6. TenyioBbie ABJIEHUS.



OCHOBHBIE TMOJIOKEHUS MOJICKYISIPHO-KUHETUYECKOW TEOpPUM CTPOECHUs BellecTBa. Macca W pasMepbl aTOMOB H
MOJIeKyJI. OTBIThI, HOATBEPKIAOIIME OCHOBHBIE MOJ0KEHUSI MOJIEKYIIPHOKUHETUUECKON TEOPUHU.

Mogenu TBEPAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSIHMM BemiecTBa. Kpucramnuuyeckue u amopdHbie Tena.
OObsicHEHUE CBOICTB Ta30B, >KMJIKOCTEH M TBEPABIX TEI HAa OCHOBE IMOJOKEHUU MOJEKYJISIPHO-KUHETHYECKON TEeOopuwu.
CmauuBaHue U KanWUISIpHBIE sIBIEHUA. TemI0oBOEe pacClIMPEHUE U CKATHE.

Temmnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABIKECHHS 4YacTUIl. BHyTpeHHsist sHeprusi. CrocoObl
U3MEHEHUS BHYTPEHHEW HHEpPruu: TeIionepenada M coBeplieHue padboTbl. Buasl Temionepenadu: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3TyYEHHUE.

KonmuuecTtBo TemnoTel. YenbHas TEIIOEMKOCTh BellecTBa. 1em1ooOMEH W TEIJIOBOE paBHOBECHE. YPpaBHEHUE
TerioBoro Oananca. [lnmaBmeHwe W OTBepACBAaHME KPUCTAUIMYECKUX BEIIECTB. YJeibHas TEIJIOTa IJIABJICHHUS.
[TapooOpazoBanue u koHjaeHcauus. Mcmapenue. Kumenwe. VaenbHas TemiaoTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEMIIEPATyPhl KUTICHUSI OT aTMOC(EPHOTO AaBJICHUS.

BnaxuocTs Bo3yxa.

DHeprus TOIIuBa. Y AeJIbHas TEIUIOTa CTOpaHMUS.

[Tpunnume! pabotsl TeruioBeix apurareneit KIIJ temmoBoro nqurarens. TemnoBbsie IBUraTey U 3alluTa OKpYKaromien
CpEIbL.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO IBUKEHUS.

Ha6monenne nuddysun.

HaGmroneHue siBjeHUNM CMaYMBaHUS M KalTWJUIIPHBIX SBICHUH.

HabmroeHre TermioBoro pacmmpeHus Tel.

N3meneHne naBieHus ra3a Mpyu U3MEHEHHH 00bEéMa M HarpeBaHWUU WJIH OXJIAXKICHUU.
[IpaBuita u3MepeHust TEMIEpPaTypshl.

Buapr Termionepenayn.

OxutaxkJieHre Ipyu COBEPILICHUH PaOOTHI.

HarpeBanme npu coBepiieHnH paboThl BHSITHUMH CHIIAMHU.
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10. CpaBHEHHE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.

11. HabGnronenue kumneHusl.

12. HaGmroieHrie moCTOSTHCTBA TeMIEPATyPhl IPU TUIABICHUU.

13. Mojienu TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padomot u onvimot.

OnbITh 1O 0OHAPYKEHUIO JEUCTBUS CHUIT MOJIEKYJISIPHOTO IPUTSIKEHUS.

OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

OMBITHI O HAOJIOJICHUIO TETIJIOBOTO PACHIUPEHUS Fa30B, JKUJIKOCTEH U TBEPABIX TEJ.

OrnpeneneHue qaBieHUs BO3yXa B OaJUIOHE IITTPUIIA.

OMBITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh JaBJICHUS BO3/lyXa OT €ro o0bEéMa M HarpeBaHUs U OXJIAXKICHUS.
[IpoBepka THMOTE3bl JUHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJOMKA >KUAKOCTA B TEPMOMETPUUECKON TpyOKe OT

S L T o

TEMIIEPATYPHI.
HaGmronenne n3MeHeHus BHYTPEHHEH YHEPTHUH TeJla B pe3yJIbTaTe TeIUIonepeiadyu U padoThl BHEIIIHUX CHIL.
HccnenoBanue sBIEHUS TEINIOOOMEHA MTPU CMEIIMBAHUN XOJIOAHOM M TOpsSYEH BOIBI.

OmpenenieHue KOJMMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOM MpU TEMI00OMEHE C HarpeThiM METaJUNIMYeCKUM
LUAJIAHIPOM.

10. OnpeenieHne yiebHON TEITOEMKOCTH BEILIECTRA.

11. MccnenoBanue npoiecca UCIapeHusl.

12. OnpeienieHre OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

~

13. OnpeneneHue yAenabHOM TEIUIOTHI IJIaBIEHUS JIb/IA.

Pa3znen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. JlBa poaa »NeKTpUYecKUX 3apsaoB. B3aummojelicTBue 3apspkeHHbIX Tenl. 3akoH Kynona
(3aBHCUMOCTb CUJIbI B3aUMOJAECHCTBHUS 3aPS)KEHHBIX TEJ OT BEIMUUHBI 3aPSII0B U PACCTOSIHUSL MEK]y TEJIaMHU ).

Onektpuueckoe mnose. Hanpsk€HHOCTh 3nekTpuueckoro nois. [[puHOun cyneprno3uiuy 3JIeKTPUYECKUX Mojel (Ha
Ka4eCTBEHHOM YPOBHE).

Hocutenu »snekTpuueckux 3apsaoB. OJIEMEHTapHbIM snekTpuueckuid 3apsan. Crpoenue aroma. [IpoBoanuku u
TUAJIEKTPUKHU. 3aKOH COXPAHEHHUS DJIEKTPUYECKOr0 3apsija.



DJIEKTPUUYECKU TOK. YCIOBHUSI CYHIECTBOBAHMUS JJIEKTPHUUYECKOTO TOKA. VICTOUHWMKM MNOCTOSIHHOrO TOKa. JlencTBus
ANEKTPUYECKOr0 TOKa (TEIIOBOE, XMMHUUECKOE, MATHUTHOE). DIIEKTPUUYECKUM TOK B KUJKOCTAX U razax.

OnekTpuueckas uenb. Cuna Toka. OJneKkTpudeckoe HampspkeHue. ConpoTHBICHHE MPOBOJHMKA. Y AEIBHOE
CONPOTHUBIICHUE BenlecTBa. 3akoH OMa Jis yyacTka uend. [locimenoBarenbHoe 1 apaaieNbHOE COETUHEHUE TPOBOIHUKOB.

PaGora u MoOUIHOCTH JJIEKTpUYECKOro ToKa. 3akoH Jxoyns—JleHuna. OnekTpuueckue ULenu U MOTPeOuTeNH
ANIEKTpUUYECKOU SHEpruu B ObITY. KOpoTKOe 3aMbIKaHue.

IlocTosiHHBIE MarHuThl. B3auMoaencTBre NMOCTOSSHHBIX MAarHUTOB. MarHuTHoOe noje. MarHutHoe mosie 3eMJId U €ro
3HA4YECHHUE I KU3HU Ha 3emiie. OnbIT Opcrena. MarHuTHOE MoJe 3JIEKTPUYECKOTO TOKa. [IpuMeHeHne 3JeKTpOMarHuToB B
TeXHUKe. [[elicTBME MAarHMTHOTO NOJIA HAa MPOBOJAHUK C TOKOM. DJEKTPOJABHUraTelb IMOCTOSHHOTO ToKa. Mcmonb3oBaHuE
AIEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SAABinenue >nekTpoMarauTHOM uHAyKuuu. [IpaBuno Jlenna. Dnektporeneparop. CrocoObl MoydeHus
AIEKTPUUECKON IHEPTUU. DIEKTPOCTAHIIMN HA BO3OOHOBIIIEMBIX HICTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DneKkTpu3auus Tell.
JIBa poja 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJIEHCTBUE 3apsSKEHHBIX TEII.
YCTpOMCTBO U IEMCTBUE HJIEKTPOCKOIIA.
DneKkTpocTaTuyecKast MHIYKIIHS.
3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsia0B.
[IpoBOAHUKH U TUSIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
HcTouHrkyn NOCTOSIHHOTO TOKA.
JIelcTBUA 3JIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B KUJKOCTH.
. I'a30BB11 pa3psa.
. I3mepenune cuibl TOKa aMIepMeTpOM.
. I3Mepenune 35eKTpuYecKoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.

LW X N o Uk WD R

L o O
A W N R O



15. B3anuMoaelCcTBUE ITIOCTOSHHBIX MAarHUTOB.

16. MoenupoBaHue HEBO3MOKHOCTH Pa3/IEJICHUS IMOJKOCOB MarHUTA.

17. MoaenupoBaHUE MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OnbIT Dpcrena.

19. MarHuTHOE MoJie TOKa. DJIEKTPOMArHHUT.

20. JlelicTBUE MarHUTHOTO TOJISL HA MIPOBOJHUK C TOKOM.

21. DNEKTPOABUTATEIb TOCTOSIHHOTO TOKA.

22. UccnenoBanue sIBICHUS SIEKTPOMArHUTHOW UHYKIIVH.

23. OnbiTel Papajes.

24. 3aBUCUMOCTb HANIPaBJICHUSI UHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHUS.

25. DIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomut u onvimot.

OMBITHI O HAOTIOICHHUIO AJICKTPU3AIIMU TEJT MHIYKIHEH U TIPU COMPUKOCHOBEHHUH.

HccnenoBanue neicTBUS SJIIEKTPUYECKOTO OIS HA MPOBOJIHUKU U TUBJICKTPUKH.

COopka u mpoBepka pabOThI JIEKTPUIECKOH IEeTH MMOCTOSHHOTO TOKa.

N3mepeHnne u peryaupoBaHUE CHIIbI TOKA.

N3mepenne u peryjmpoBaHue HAIIPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYLIETO YE€PE3 PEUCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSIKCHUS HA

pEe3UCTOpE.

7. OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh AJIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €ro JJIMHBI, IUIOLIAIH
MOMEPEYHOr0 CEUYECHUS U MaTepHaia.

8. IIpoBepka npaBuiia CJI0XKEHUS HANIPSHKEHUN MPH MTOCIEA0BATEIILHOM COCIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia Aj1s1 CUIIBI TOKA IIPU MapajuieIbHOM COCIMHEHUN PE3UCTOPOB.

10. OnpenienieHne pabOThI AJIEKTPUUSCKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

11. OnpeaeneHre MOITHOCTH JICKTPUUYECKOTO TOKA, BBIJIECIIEMOM Ha pe3ncTope.

12. McciienoBanre 3aBUCUMOCTH CHJIBI TOKA, UYIIETO Yepe3 JTaMITOUKy, OT HaMPSIKCHUS Ha HEW.

13. Onpenenenue KII/ narpeBarensi.
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14. MccnenoBanue MarHuTHOIO B3aUMOJEUCTBHS ITIOCTOSSHHBIX MAarHUTOB.

15. I3yyeHne MarHuTHOTO MOJIsl HOCTOSIHHBIX MAarHUTOB MPH UX OOBEAMHEHUU U Pa3/IelICHUN.

16. MccnenoBanue neUCTBUS IEKTPUIECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnBITHI, TE€MOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI B3aUMOJECHCTBHS KAaTYIIKA C TOKOM M MarHuTa OT CHJIbl TOKA U
HaIpaBJICHUs TOKA B KATYILKE.

18. M3yueHue AeiCTBUSA MarHUTHOT'O IIOJIS1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U U3ydeHue padoThl JIEKTPOABUTATEIIS.

20. M3mepenune KII/] anexrpoaBUraTeIbHONM yCTaHOBKHU.

21. OOBITBl 10 HKCCIEIOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOW HWHAYKIMU: HCCIEIOBAHUE W3MEHECHHUM 3HAYEHHS U
HaIpPAaBJICHUs] UHIYKLIMOHHOI'O TOKA.

9 KUIIACC

Pa3znen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe nBukeHHe. MarepuanbHas Touyka. Cucrema orcyéta. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHHS.
PaBHOMEpHOE TpsiMONMHENHOE ABUKEHHE. HepaBHOMEpHOE NpsMoiMHEHOe aABukeHne. CpeqHsis 1 MIHOBEHHAs CKOPOCTh
TE€JIa TP HEPABHOMEPHOM JBUKEHUH.

Yckopenue. PaBHoyckopeHHoe npsaMonauHeiiHoe npmkenne. CBoOogHoe nagenue. Oneithl ["anumnes.

PaBHOMepHOE nBWXKEeHME 1O OKpykHOCTH. Ilepmog m wyactota oOpamieHus. JIuHeWHass W yryioBas CKOPOCTH.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

[Tepsoiii 3akoH Herotona. Bropoit 3akon HetoToHa. Tpetuit 3akon Hetotona. [IpuHiun cynepro3unuu cul.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPeHUS CKOJIbKEHHUSI, CUjla TPEHUS TTOKOS, PYTUE BUJIBI TPEHUSI.

Cuna TSKeCTH M 3aKOH BCEMHPHOTO TITOTEHUS. Y CKOpeHre cBoOoaHOoro najeHus. Jpmwkenue mianet Bokpyr ColHIa.
IIepBas kocMHuueckasi CKOpocTb. HeBeCOMOCTh U eperpys3Ku.

PaBHOBecne marepuanbHOW TOYKU. AOCOMIOTHO TBEpAOE Tenmo. PaBHOBecwe TBEPAOTO Tela C 3aKPEIIEHHOW OCHIO
BpamieHusi. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynece tena. U3menenne umnyinbca. Mmiynbe cuibl. 3aKOH COXpaHEHUs: UMITYJibca. PeakTUBHOE JBUYKEHHUE.



Mexanuueckass pabota u MOIIHOCTh. Pabora cun TsxkecTH, ynpyroctd, TpeHus. CBsizb SHEPrUM U PaOOTHI.
[ToreHmanbHass SHEprusg Teld, IMOJHITOTO HAJ TMOBEPXHOCTHIO 3eMiM. lloTeHHManbHas >HEPTUS CHKATOW MPYKUHBL.
Kunernueckas sneprus. Teopema 0 KHHETUUECKON SHEPTUU. 3aKOH COXPAHEHHSI MEXAHUYECKON YHEPTHUU.

Jemoncmpayuu.

HaGmroneHre MexaHU4eCcKoro IBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUYETA.

CpaBHeHME TTyTEW U TPACKTOPUI ABUKEHUS OJTHOTO U TOTO K€ T€Jla OTHOCUTEIBHO Pa3HbIX TEI OTCUETA.
N3MepeHmne CKopoCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBU>KEHHUS.

HccnenoBanne npu3HaAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HaGmtonenue nBuKeHUs Tela 1Mo OKPY>KHOCTH.

S L T o

Ha6JIIOI[eHI/Ie MCXaHHNYCCKHUX SIBJIGHI/Iﬁ, MpoOUCXOoaAAINX B CHUCTCMC otrcuéta «Tenexkay npu e€ PaBHOMCPHOM H
YCKOPCHHOM JBHXCHUHN OTHOCUTCIIBHO KaOuHETa (I)I/IBI/IKI/I.

~

3aBUCUMOCTh YCKOPEHHUS Tejla OT MAacCChl TeJia U ICUCTBYIOIIEH Ha HETO CUJIBI.
8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOJCHCTBUU TEJL.
N3meneHue Beca Teaa mpu YCKOPESHHOM JIBHKCHHH.
10. [Tepenaua uMIysIbca Mpy B3aUMOJECHCTBUH TE.
11. [IpeoOpazoBanusi IHEPTUM NTPU B3aUMOJICHCTBUU TeE.
12. CoxpaHeHHE UMITYJIbCa TIPH HEYIIPYTOM B3aUMOICHCTBHH.
13. CoxpaHeHHEe UMITYJIbca TP aOCOJIOTHO YIIPYTOM B3aMMOJICHCTBHUMU.
14. HaGmroieHre peakTUBHOTO JBHKCHHS.
15. CoxpaHEeHHE MEXaHUICCKON IHEPTUHU IIPU CBOOOTHOM ITa/ICHUH.
16. CoxpaHeHHE MEXaHUYECKOU SHEPTUH MPU JIBUKEHUM Teja Mo ASHCTBUEM MPY>KUHBI.
Jlabopamophuie pabomot u onvimeot.
1. KoHcTpyrpoBaHue TpakTa Jjis pa3roHa M JajJbHEUIIEro paBHOMEPHOTO JBM)KEHUS IIapUKa UIU TEIEKKH.
2. OmpenelieHre CPeTHEH CKOPOCTH CKOJIBKCHUS OpycKa MIN ABMIKESHHS IIAPHUKA 110 HAKIIOHHOH IIJIOCKOCTH.
3. OmpeneneHue yCKOPEHUs TeJla MPU paBHOYCKOPEHHOM JIBUKEHHUH TTO HAKJIOHHOM TJIOCKOCTH.
4. VccnenoBaHue 3aBUCHMOCTH MYTH OT BpPEMEHU IIPH PAaBHOYCKOPEHHOM JBMIKEHHH 0€3 HadaIbHON CKOPOCTH.



5. IlpoBepka rumotessl: €clid MPU PABHOYCKOPEHHOM JBHXKEHHHU 0€3 HAuallbHOW CKOPOCTH ITYTU OTHOCSITCS KakK psJl
HEUYETHBIX YMCENl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJMHAKOBHI.

6. MccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBKEHUSI OT CHJIbl HOPMAJIBHOTO JIaBJICHHUS.

7. Onpenenenue kKodhPuIMeHTa TPEHUS CKOTbKEHUS.

8. OmnpeneneHue :KECTKOCTU MPYKUHBI.

9. Omnpenenenue paboOThI CUIIBI TPEHUS PU PABHOMEPHOM JIBXKEHUU TeJIa N0 TOPU30HTAIBHON MOBEPXHOCTH.

10. Onpenenenue pabOTHI CHIIBI YIPYTOCTH TPH MOABEME TPy3a C HCIOJIH30BAHUEM HEIMOABUIKHOTO U TOJIBHXKHOTO

OJIOKOB.

11. IBydeHue 3aKoHa COXpaHEHUS YIHEPTUH.

Pa3nen 9. Mexannveckune KoJie0aHUsI M BOJIHBI.

KonebarensHnoe nemwxenne. OCHOBHbBIC XapaKTEPUCTUKU KOJICOAHUI: TTIEPUO/], YACTOTA, aMIUTUTYya. MaTeMaTH4eCKUil 1
NPY>KUHHBIA MasiTHUKU. [IpeBpaliieHre sHepruu mpu KoaeOaTeIbHOM JABUKEHUH.

3aryxatomue KosjeOanus. BwuiHy)neHHble KosneOanusi. Pezonanc. Mexanuueckue BoJHBI. CBOMCTBA MEXaHMUECKHUX
BOJH. [IpoonpHBIE M TIONEpeyYHble BOJIHBL. J[JTMHAa BOJIHBI M CKOPOCTh €€ pacrpoCTpaHeHHUs. MexaHWueCKHUe BOJHBI B
TBEPJIOM TeJI€, CEHCMUYECKUE BOJIHBI.

3ByK. [ poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. IHPpa3Byk U yabTpa3ByK.

Jemoncmpayuu.

1. HaGmronenne xonebaHuii TeI MO ISHCTBUEM CHIIBI TSXKECTHU U CHJIBI YIIPYTOCTH.

2. HaGmronenue xonebaHuii rpy3a Ha HUTH U Ha TIPYXKUHE.

3. HaGmronenue BBIHYXICHHBIX KOJICOAHUI U pe30HaHCA.

4. PacmpocTpaHeHue POA0JbHBIX M ONIEPEYHBIX BOIH (HA MOJICIIN).

5. HaOmroneHue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHUYECKHUI PE30HAHC.

Jlabopamophuie pabomot u onvimot.

1. OmnpeneneHure 4aCTOTHI M TIeprojia KojieOaHU MaTeMaTHYeCKOTO MasiTHUKA.

2. OmpenerieHre 9acTOTHI M TIEPHO/1a KOJIeOAaHUH TPYKHHHOTO MasTHHKA.

3. HccnenoBanue 3aBUCHUMOCTH TIEpUO/Ia KOJIeOaHUM MOABEIICHHOTO K HUTH Ipy3a OT JIJIMHBI HUTH.



4. HccnepoBaHue 3aBUCUMOCTH MEPHUOIa KOJICOAHUI MPYKUHHOTO MasiTHUKA OT MaccChl rpy3a.
[TpoBepka HE3aBUCUMOCTH TIeproja KojaeOaHui rpy3a, MOJABEIIEHHOTO K HUTH, OT MacChl rpy3a.

6. OmNbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh NEpHOAa KoOJI€OAaHMH NPYKMHHOTO MAasATHHKA OT MAacchl Irpy3a H
KECTKOCTHU MPYKUHBI.

7. W3MmepeHue yckopeHus CBOOOJHOTO MaICHUS.

Paszzgen 10. DiieKTpOMarHMTHOE 110JI€ ¥ YJIEKTPOMATHUTHbIE BOJHBI.

DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTPOMAarHuTHbiE  BOJIHBL.  CBOMCTBAa  AJNEKTPOMAarHUTHBIX  BojH.  [llkana
3JIEKTPOMArHUTHBIX BOJIH. VICTIOIb30BaHUE AIEKTPOMATHUTHBIX BOJIH JIJIsi COTOBOM CBSI3H.

DJleKTpoMaruuTHas npupojia ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBOMCTBA 2JIGKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. M3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MMOMOIIbIO MOOUJILHOTO TeleoHa.

Pa3znen 11. CBeToBbBIC IBJICHUA.

JIyueBass monenb cBera. Mctounuku csera. IIpsmonuHeiiHoe pacnpocTpaHeHue cBera. 3atMeHuss Conxua u JIyHBL
Otpaxenue cBeta. [lnockoe 3epkano. 3aKOH OTPaKEHHsI CBETA.

[Ipenomiienue cBera. 3akoH MpenoMiieHUs: cBeTa. [loiHOE BHyTpeHHEee OTpakeHue cBera. Vcrmosib30BaHHWE MOJIHOTO
BHYTPEHHEr0 OTPAKEHHUS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xon myueit B nunze. Ontuyeckas cucrema (poroamnmapara, MUKPOCKONA M TeJeckoma. [71a3 kKak onTudeckas
cucrema. bim3opykocTs U JaabHO30PKOCTb.

Paznoxenune Oenoro ceeta B criekTp. OnbiTel HetoToHA. Cl0KEHME CIEKTpabHbIX IIBETOB. [lucnepcus cBera.

Jemoncmpayuu.

1. IlpssMonmHEHOE pacpOCTpaHEHUE CBETA.

2. OtpaxkeHue cBeTa.

3. llonmydyenue n3o0paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. Ilpenomnenue cBera.



5. OnTUYECKUl CBETOBOJ.
6. XoJ JIydeil B coOuparomieit JIuH3e.
7. XOn Jdydeu B pacCEUBAIOLIECH JINH3E.
8. llomydyenue nzo0paxeHuii ¢ MOMOIIBIO JIUH3.
9. Ilpunuun aeiictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Monens ri1asa.
11. Paznoxkenue 0enoro cBeTa B CHEKTP.
12. [lonmyyenue O0enoro cBeTa Mpu CI0KEHUH CBETA PA3HbBIX IIBETOB.
Jlabopamopnuie padomut u onvimot.
NccnenoBanne 3aBUCUMOCTH yTIila OTPAXKEHUSI CBETOBOTO JIy4a OT yIJia NaJeHUs.
N3yuyenue xapakTepucTuK U300pakeHus MpeIMeTa B MJIOCKOM 3epKaJe.
HccnenoBanne 3aBUCUMOCTH yTila MPEJIOMJIEHUS] CBETOBOIO JIy4a OT YIJIa MaJeHUsl Ha TPaHULIE «BO31YX—CTEKIIO».
[Tonyyenue n300paxeHuit ¢ TOMOIIBI0 COOUPAIOIIEH JTUH3BI.
Onpenenenue HOKyCHOTO pacCTOSHUS U ONTHYECKOM CUITBI COOMPATOIIEH JTNH3HI.
OnBbITHI IO Pa3NIOKEHUIO OEJIOT0 CBETa B CIIEKTP.
OnbITHI IO BOCTIPUSATHUIO IIBETA MPEIMETOB MPH X HAOIIOACHUH Yepe3 IBETOBbIE (DUIIBTPHI.
Pa3znen 12. KBaHTOBBIC SIBJICHHS.
Omnswitel Pezepdopna u minanerapHas mojaens aroma. Mojens atoma bopa. Mcnyckanue U moriiomeHne cBeTa aTOMOM.
KBanTel. JInHeWyaTeie CIEKTPHI.
PanunoaktuBHOCTE. Anb(da, Oeta- u ramma-u3nydeHusi. CtpoeHue aToMHoro sjapa. HykjoHHast Mojienb aTOMHOTO sipa.
N3oTonel. PannoaktuBHble npeBpaiieHus. [lepuon noaypacnaaa aTOMHBIX SAED.
SAnepHbie peakunu. 3aKOHBI COXPAHEHHUS 3apsiJ0BOT0 U MACCOBOI'O YHCEN. DHEPIusl CBSA3M aTOMHBIX sijiep. CBsi3b MacChl
u sHeprun. Peakiuu cunrtesa u geneHus anep. Mcrounnku suepruu ConHLA v 3BE3].
SAnepHas sHepreTuka. JlelcTBUs paAMOaKTUBHBIX W3JIyYEHUN HA )KUBBIC OPTraHU3MBL.
JHemoncmpayuu.
1. CHekTpbl U3Ny4YeHUs U MOTJIOIEHHUS.
2. CrnekTpbl pa3IMyHbIX ra30B.

N o bk~ w DN



3. CnekTtp Bomopoaa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOUIUX U3ITYUEHUH.

6. Perucrpatus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U JUHEHYATBIX CIEKTPOB U3ITYUEHUS.

2. HccnenoBanue TpeKoB: U3MEPEHUE SHEPTUU YACTULIBI IO TOPMO3HOMY NYTH (110 hoTOrpadusim).

3. M3mepenue paguoakTUBHOTO (poHa.

IHoBTOpHUTEIBLHO-00001IAO M MOXYJIb.

[ToBTOpUTETHEHO-0000IAONIMN MOIYJIb NMPEHA3HAYEH JJI1 CUCTEMATU3alUMU U 0000IIEHHs TPEAMETHOTO COACPKAHUS
U OMbITa JEATEIbHOCTH, MPUOOPETEHHOTO MPU M3YUYEHHUM BCEro Kypca (PU3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY dK3aMeHY 1Mo (pu3uke A1 00ydaromuxcs, BbIOpaBIINX 3TOT yUeOHBIN MPeIMeT.

[Ipy w3ydeHUM DAHHOTO MOMYJS PEATU3YIOTCS M CUCTEMATHU3UPYIOTCS BHIBI JEATEIBHOCTH, HAa OCHOBE KOTOPBIX
oOecreuynBaeTcs JOCTHKEHHE MPEIMETHBIX M METalpeAMETHBIX IUIAaHUPYEMBIX pe3yJbTaToB 00ydeHus, (opmupyercs
€CTECTBEHHOHAY4YHasl TPAMOTHOCTh: OCBOEHHWE HAYUYHBIX METOJOB MCCJIEAOBaHUA SIBICHUM MPUPOALl U TEXHUKH, OBJIAJICHHUE
YMEHHUSIMU OOBSICHATH (PU3MUYECKUE SIBJICHUS, PUMEHSS TTOJyYeHHbIE 3HAHUS, PEellaTh 3a/la4d, B TOM YUCJIe KaueCTBEHHbIE U
AKCHEPUMEHTAIbHBIE.

[IpuHIIMNIUANBHO JEATETPHOCTHBIA XapaKTep MJaHHOTO pas3feia peanu3yercs 3a cué€T TOro, 4YTo OOydaromuecs
BBINIOJIHSIOT 3aJ]aHUs1, B KOTOPBIX UM IIPeJIaraeTcs:

Ha OCHOBE TOJYYECHHBIX 3HAHUM pacliO3HABaTh U HAYYHO OOBSCHATH (DU3UYECKHUE SIBJIICHUS B OKPYXKAIOIEH PUPOE U
MOBCEIHEBHOM KU3HU;

UCIOJIb30BaTh Hay4yHbIE METOJbl MCCIEAOBAaHUS (DU3MUECKUX SBICHHUM, B TOM YHCJIE AN IMPOBEPKU THUIIOTE3 U
IIOJIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE€ OCHOBBI HanOoJie€ BaXKHBIX JOCTHKEHHI COBPEMEHHBIX TEXHOJIOTHM, HampuMep, MPaKTUYEeCKOTro
VCITOJIB30BAHUS Pa3IMYHbIX UCTOYHUKOB SHEPIMHM HAa OCHOBE 3aKOHA IMPEBPAILECHHS U COXPAHEHUS BCEX M3BECTHBIX BUIOB
SHEPruu.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

N3yuenne ¢Gu3uku Ha ypOBHE OCHOBHOIO o0OIero oOpa3oBaHUs HANpPaBICHO HA JOCTHUKEHUE JIMYHOCTHBIX,

MCTAIPECAMETHBIX U IPECAMCTHBIX O6p3,30BaTCJ'IBHBIX PE3YIbTATOB.

B pesynbrare uzydyenusi GU3MKU Ha YpOBHE OCHOBHOTO 00I1IeTr0 00pa3oBaHus y oOyuaromierocs 0ynyT copMupoBaHbl

CICAYyomNne JIMYHOCTHBIC PC3YJIbTATHI B HACTH !

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJICHHE MHTEpPECca K UICTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (PU3NUYECKON HAYKU;

- LIEGHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSM POCCUMCKUX YUEHBIX-(DU3HKOB;

2) rpa:kKIaHCKOr0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKJIEHUHU OOIIECTBEHHO 3HAYMMBIX U ITHUECKHX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MMPUMEHEHUEM JOCTHKCHUN (PUBHKY;

- OCO3HAHHUE BaKHOCTU MOPATbHO-3TUYECKUX TPUHLUIIOB B AESATEIBHOCTH YYEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

- BOCIPUATHE JCTETHUYECKHX KayeCTB (PU3NYECKON HayKku: €€ TapMOHHUYHOTO IOCTPOEHHUS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHMUSL:

- OCO3HAaHME IIEHHOCTH (PU3NYECKON HAyKW KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTUS TEXHOJOTHUIA,
BAKHEUIIIEH COCTABJISIONICH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JH0003HATEIBHOCTH, MHTEPECA K UCCIIEN0BATEIbCKOM A€ TEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJBHOI0 0JIATOMOTYYHS:

- OCO3HaHHE IIEHHOCTH Oe30macHoro obpas3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHUpPE, BaXXKHOCTHU MPaBHII
0e30MacHOro MOBEJEHUSI Ha TPaHCHOPTE, HAa JOpOrax, ¢ 3JIEKTPUYECKUM U TEIUIOBBIM 00OPYJOBAaHHUEM B JOMAIIHHX
YCIOBUSIX;

- chopMuUPOBaHHOCTH HABBIKA pedeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U TAKOTO e TMpaBa y APYTroro 4eI0BeKa;
6) TPy10BOr0 BOCIIMTAHMS



- aKTUBHO€ Y4YacTHE B PELIEHUU NMPAKTUUYECKHUX 3aJ1ay (B paMKax CeMbH, 00pa30BaTEIbHOM OpraHU3alMH, TOpoJa, Kpas)
TEXHOJOTUYECKON M COLMAJIbHON HAMpPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NUECKUX 3HAHUK;

- HUHTEpEC K MPAKTUUECKOMY U3yUEHHUIO MPO(pECCUid, CBA3aHHBIX C (PU3HKOM;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHMS:

- OpUEHTalUsl Ha IPUMEHEHUE (PU3NYECKUX 3HAHUH JJIsl pelieHus 3a7a4 B 00J1acTH OKpYXaloUled cpefibl, TUIaHUPOBaHUS
IIOCTYIIKOB U OLIEHKHU UX BO3MOXHBIX IIOCIEACTBUM U1 OKPYKAIOLIEH CPENbL;

- OCO3HAHUE TJI00ATIBHOTO XapaKTepa SKOJIOTMYECKUX POoOJIeM U MyTel UX pEeIIeHHUS;

8) amanTanum K U3MEHSIOIIUMCH YCJIOBUAM COUMAIBHON U IPUPOAHOI Cpeabl:

- MOTpeOHOCTh BO B3aUMOJECUCTBUM NPHU BBIMOJIHEHUM HCCIEIOBAHUW M MPOEKTOB (PU3MUYECKON HAMpPaBICHHOCTH,
OTKPBITOCTb OIBITY U 3HAHUSM JPYTHUX;

- MIOBBILIEHNE YPOBHS CBOEU KOMIIETEHTHOCTHU Y€pe3 MPAKTUYECKYIO 1€ TEIbHOCTD;

- TOTPeOHOCTh B (POPMUPOBAHMH HOBBIX 3HAHUM, B TOM 4Yuciie (POPMYIUPOBATH UIECH, TOHITHS, TUTIOTE3BI O (PU3UUECKUX
00BEKTaxX U SIBJICHUSX;

- OCO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEHN B 00s1acTH (U3UKY;

- IUVTAHUPOBAHME CBOETO Pa3BUTHSI B IPUOOPETEHNN HOBBIX (PU3NUECKUX 3HAHUH;

- CTpPEMJICHHE aHAJIW3UPOBaTh M BBISABIATH B3aUMOCBS3M IPHUPOABI, OOLIECTBA M JKOHOMHUKH, B TOM YHCIE C
UCMOJIb30BaHUEM (PU3NUECKUX 3HAHUMH;

- OLICHKA CBOUX JICHCTBUH C yUETOM BIIMSHUS HA OKPYKAIOILYIO CPELy, BOBMOXKHBIX INI00ATBHBIX MOCIEICTBUM.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbTate ocBoeHUS mporpaMmbl 1Mo (GU3MKE Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs y 0Oydaromierocs: OyayT

chopMHpOBaHEI MeTamnmpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE IMO3HABATEIbHBIC YHUBEPCAIbHBIC yYEeOHBIC IEHCTBUS,

KOMMYHUKAaTHBHBIC YHUBEPCAIbHBIC YI€OHBIE ICHCTBUS, PETYISATHBHBIC YHUBEPCAIbHBIC YUeOHbBIE NCHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble Joruueckue JelcTBUA:



BBISIBJISITh U XapaKTepU30BaTh CYLIECTBEHHbBIE TPU3HAKH OOBEKTOB (SIBICHUI);

yCTaHaBJIMBAaTh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMN, OCHOBAHUS ISl 0000IEHNs U CPAaBHEHHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B pACCMAaTPUBAEMbIX (PaKTax, TaHHBIX U HAOIIOJEHUSAX, OTHOCSIIMXCS K
(bU3UYECKUM SIBIICHUSIM;

BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBSI3U MPU M3YYCHHHM (PU3NYECKHUX SIBJIEHUU W MPOLIECCOB, JENATh BBIBOJBI C
UCIIOJb30BAHUEM JEAYKTUBHBIX W HWHIYKTHUBHBIX YMO3AKIIOUEHHM, BBIIBUIATh THUIOTE3bl O B3aUMOCBS3AX
(u3nUecKUX BETUYHH;

CaMOCTOSITEJIbHO BBIOMPATHh CIMOCOO peleHus yuyeOHoM (usmveckoil 3amaun (CpaBHEHHE HECKOJIbKHX BapUaHTOB
pelieHusi, BBIOOp Hanboliee MOAXOASIIEro C Y4ETOM CaMOCTOSITENIbHO BbIICIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKNE AEMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS;

IIPOBOJIUTH IO CAMOCTOSITEJIbHO COCTABJICHHOMY ITUTAHY OTBIT, HECIOXKHBIA (PU3UUECKUM IKCIIEPUMEHT, HEOOJIBIIIOE
uccienoBanre (U3NIECKOTO SIBJICHUS;

OLICHMBATh Ha NPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OpMAIUIO, TMOJYYEeHHYI0 B XOJ€ HCCJIEIOBaHUS WU
JKCIIEpPUMEHTA;

CaMOCTOSATEILHO (OPMYIHPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOIO HAOJIOJAEHUS, OIbITA,
UCCIIEI0BAHUS,

IPOTHO3UPOBATH BO3MOXKHOE JajibHeHIIee pa3BUTHE (HU3HUECKUX MPOIECCOB, a TAKXKE BBIIBUTATH MPEIONIOKEHUS
00 WX pa3BUTUHU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

MPUMEHSTh Pa3IMYHBIE METO/bl, HHCTPYMEHTHI W 3aIpOChl MPU TOUCKE U O0TOOpe WHGOPMAIMU WU JTaHHBIX C
y4ETOM MPETIOKEHHON yaeOHOM (hU3NIecKoil 3a/1a4u;

aHAM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMAITNIO PA3IUYHBIX BUAOB U (POPM IpEICTaBICHUS;
CaMOCTOSITEJIbHO BBIOMpATh ONTHMANIbHYIO (QopMy mMpeacTaBicHUs WHOOPMAIMU W WLIIOCTPUPOBATH pelIaeMbIe
3aJ1auu HECJIIOKHBIMHA CXEMaMU, JUarpaMMaMu, WHON TpaduKoi U UX KOMOUHAIUSIMU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:



B XOJIe¢ 00CY>KJIeHUsI y4eOHOro maTepuaia, pe3yJbTaToB Ja0OpaTOpPHBIX pabOT U MPOEKTOB 3ajlaBaTh BOMPOCHI MO
CYIIeCTBY OOCYXJaeMOi TeMbl M BBICKA3bIBaTh WJCH, HAICICHHbIE Ha pEIICHHE 3aJaud W TOJACpKAHHE
0J1aro’KeaaTeaIbHOCTH OOIICHMS,

COTIOCTaBIISITh CBOM CYXKACHHS C CYXJACHUSIMH JPYTHMX YYaCTHUKOB JUAIIOTa, OOHAPYKMUBATh Pa3IMYUe U CXOACTBO
MO3HUIIN;

BBIPAXXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MMUCbMEHHBIX TEKCTAX;

NyOJIMYHO TIPEJCTABIATH PE3YJbTAThl BBINIOJHEHHOTO (U3NYECKOTO OmMbITa (IKCIEPUMEHTa, HCCIeI0BaHus,
POEKTA);

MOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W HMHIWBUAYATHHOW pabOTHI MPHU PEIICHUH KOHKPETHOM
dusngecKkoi mpoOIeMBl;

NPUHUMATH IIEJTH COBMECTHOM NIeATEIhHOCTH, OPTaHU30BbIBATh JIEHCTBUS 10 €€ JOCTHIKCHHIO: PaCTIPEeNsITh POJIH,
00CyXJ1aTh MPOIIECCHl U PE3YJIbTAThl COBMECTHON PabOThI, 00001IaTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITIOJIHATH CBOIO YacTh PaOOTHI, JOCTHras KadyeCTBEHHOTO pe3yibTaTa IO CBOEMY HAMPABICHHUIO U KOOPJAHHUPYS
CBOM JICUCTBHUSI C IPYTUMU YICHAMH KOMaHJIbI;

OLICHMBATh KAaueCTBO CBOETO BKJaJa B OOMMIUNA MPOAYKT MO KPUTEPUAM, CAMOCTOATEIHHO CGHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranuszanus:

BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX M YUYEOHBIX CUTYalUSIX, TPEOYIOUTUX JIJIsl pelIeHUs (PU3NYECKUX 3HAHUM;
OpUEHTHPOBATHCS B PA3IMYHBIX MOAXOAAX HPHUHATUS peUIeHUN (MHAUMBHUIYaJIbHOE, MPUHSATHUE PEUICHUS B TpYMIIE,
MPUHATHE PELICHUN TPy );

CaMOCTOSITEJIbHO COCTaBISITh AJTOPUTM pelieHuss (DU3UYECKON 3a7aud WM ITUTAaHA WCCIEOBaHUS C  y4ETOM
UMEIOIINXCST PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTryMEHTHUPOBATH MPEIaraéMble BAPUAHTHI PEIICHU;
nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, IMOLIMOHAJIbHBbIN HHTEJIEKT:

JlaBaTh aJI€KBATHYIO OLICHKY CUTYAI[MH U TIpeJIaraTh IiaH €€ U3MECHEHHS;



e OOBICHATH MPUUYUHBI JOCTHKEHUS (HEAOCTUKEHUS) pe3yJbTaTOB AESITENBHOCTH, 1aBaTh OLUEHKY NPUOOPETEHHOMY
OTIBITY;

e BHOCUTb KOPPEKTHUBBI B J€ATEIBLHOCTH (B TOM UMCJE B XOJ BHINOJHEHUS (PU3UUECKOTO MCCIEIOBAHUS WM MPOEKTA)
Ha OCHOBE HOBBIX 00CTOSTENBCTB, U3MEHUBUINXCA CUTYyallui, yCTAHOBJIECHHBIX OIIMOOK, BOSHUKIINX TPYJHOCTEMH;

e OLICHUBATh COOTBETCTBUE PE3YIbTATA LIEJIN U YCIOBUSIM;

e CTaBUTh ce0s HA MECTO JPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCHU HAa HAYYHYIO T€MY, IOHMMAaTh MOTHBHI,
HaMEpEHHUsI U JIOTUKY JPYTroro;

e TIpPU3HABAaTh CBOE MPABO HA OWIMOKY MPHU pelieHUH (PU3MYECKUX 3a/1ay WU B YTBEP)KJIEHUSAX HA HAy4YHBIE TEMbI U
TaKO€ 7K€ IPaBo APYTOro.

NPEAMETHBIE PE3YJIBTATHI

K xonmy obyuenust B 7 Kjacce mpeIMETHBIC Pe3yJIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y

00Oy4arommXxcs yMEHUM:

e HCIONB30BaTh TOHATHUS: (PU3MYECKHE M XMUMHYECKHUE SIBICHHS, HAOIIOJEHUE, SKCIEPUMEHT, MOJEelb, TUIOTe3a,
eAUHUIBI (U3UYECKUX BEJIIMYMH, aToOM, MOJIEKYyJla, arperatHbleé COCTOSIHUS BemecTBa (TBEpIOE, >KUIKOE,
ra3oo0pa3Hoe), MeXaHW4YeCKoe JBHXKEHUE (paBHOMEpPHOE, HEPaBHOMEpPHOE, MPAMOJIUHEHHOE), TpPaeKTOPHUs,
paBHOJCHUCTBYIOIAs cuia, Aedopmanus (ynpyras, IacTHueckas), HeBECOMOCTh, COOOIIAIOIINECS COCYbBL;

e pasnuyath sBIeHUS (AUdQdy3us, TEIIOBOE ABUKEHUE YACTUIl BEIIECTBA, PABHOMEPHOE JBI)KCHHE, HEPABHOMEPHOE
JIBUKEHUE, WHEPIIHS, B3aMMOJICHCTBHE Tell, paBHOBECHE TBEP/BIX TEJ C 3aKPEIUIEHHON OChIO BpallleHUs, repeaayda
JaBiICHUS TBEPABIMU TEJNAMH, KUIKOCTAMU W Ta3aMH, aTMOC(EpHOE IaBJieHHUE, IJIaBaHWE TeJ, MPEBpAIICHUS
MEXaHWYECKOW AHEPTHH) MO OMUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOIINX JAHHOE
dusnueckoe sBICHUE;

e pacrmo3HaBaTh MPOSBICHHE W3YYEHHBIX (U3MUECKUX SBJICHHA B OKPYKAIOIIEM MHUpE, B TOM UHCIE (PU3NUECKHE
SIBJIICHUS B TIPUPOJIC: PUMEPHI JBIKEHUS C PA3THYHBIMUA CKOPOCTSIMU B )KUBOUW M HEXKUBOUM MPUPOJIC, NEHCTBUE CHUITBI
TPEHHsI B TIPUPOJIC U TEXHUKE, BIMSHUE aTMOCHEpPHOTO JaBJICHHUS HA KHUBOW OpraHW3M, TUIaBaHHWE PBIO, PhIYard B
TEJE YEJOBEKa, MPU STOM IMEPEBOJUTH MPAKTUYECKYIO 3aJauyy B y4eOHYIO, BBIACNATH CYIIECTBEHHBIE CBOWCTBA
(npu3Haku) GU3NYECKUX SIBICHUN;



OMUCHIBATh U3YUYEHHBIE CBOMCTBA Tell U (U3UYECKUE SBJICHUS, UCTIONB3Ys (PU3NYECKUE BEIUYUHBI (Macca, 00bEM,
IJIOTHOCTH BEILECTBA, BpEMs, IIyTh, CKOPOCThb, CPEIHsA CKOPOCTb, CUJla YIPYTOCTH, CWJIA TSKECTH, BEC Tesa, CUJIa
TpeHUus, AaBieHUE (TBEPAOro Teia, >KUJIKOCTH, Ta3a), BRITAJIKMBAIONIAS CHJIA, MEXaHWYecKas paboTa, MOIIHOCTH,
IJICYO CHUJIbI, MOMEHT CHJIbI, KOA()(PUIMEHT MOJIE3HOTO ACHCTBHUS MEXaHU3MOB, KMHETHYECKAsh U TMOTCHIMATbHAS
SHEPrusi), IPU OMHCAHUU MPABWIHLHO TPAKTOBATh (PU3UYECKHUI CMBICT UCIIOIB3YEMbIX BEJIUYMH, UX 0003HAYEHUS U
eIUHULBI (PU3UYECKUX BEIUYMH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE JTAHHYIO (DPU3UYECKYIO BETUYUHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH IpadKN U3YUEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3UYECKHE SIBJICHUS W TPOLIECCHI, UCIONb3Ys MpaBWia CIOXKEHHUS CUI (BIOJIb
oJlHOU TIpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, IpaBUJIO paBHOBecHUs phiuara (0JI0Ka), «30J10TOE
MPaBUJIO» MEXAHUKHU, 3aKOH COXPAHCHHUS MEXaHWMYECKOW HEPruu, MPH STOM JIaBaTh CIIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3aUChIBATh €r0 MATEMATUYECKOE BBIPAKECHUE;

OOBSICHATHL (UBMYECKUE SBJICHMS, TPOIECCHl W CBOWCTBA TEJ, B TOM YHCI€ M B KOHTEKCTE CHUTYyaIlUH
MPAKTUKOOPHUECHTHUPOBAHHOTO XapaKTepa: BBISBIATh MPUYHMHHO-CIICICTBEHHBIE CBS3U, CTPOUTHh OOBsICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMopod Ha 1—2 W3y4YeHHBIX CBOWCTBAa (HU3MYECKUX SABICHHUM, (PU3NYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemiath pacu€THbIe 3a7a4u B 1—2 1eMCTBUS, UCTIONIB3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (DU3NUYECKUE BEIIUUUHBI:
Ha OCHOBE aHAJIM3a YCJIOBHS 3aJlayMl 3alHUChIBATh KPATKOE YCIOBHE, MOJCTABIATH (PU3MUECKUE BEIUUYUHBI B (POPMYIIBI
U TPOBOJIUTH pacu€Thl, HAXOAUTH CHPABOYHBIC JaHHbIE, HEOOXOIMMBbIE [JIsi pEIIeHUs 3aaad, OIEHUBATH
PEATUCTUIHOCTD MOTYYEeHHON (PU3NUECKON BETUIMHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTH MPHU MOMOIIX (GU3HMUECKHX METOJ0B, B OMIMCAHUH HCCIICTOBAHUS
BBIJICJIATh MPOBEPAEMOE MPEANOJIOKEHUE (TUIIOTE3Y), pa3inyaTh M HHTEPIPETUPOBATH MOJYUYEHHBIN pE3yIbTarT,
HAXOJUTh OIMIMOKH B XOJI€ OIBITA, JIEJIaTh BBIBOJIBI 110 €r0 PE3YJIbTaTaM;

MPOBOJUTH OMBITHl 10 HAOMIONCHUIO (PU3WYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB Tel: (POpMyIHpoBaTh
MPOBEpsIEMbIE TIPEIITOIOKEHHUSI, COOMPaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYyI0BaHMUS, 3alMUCHIBATh XOJ OMbITa U
(dbopMynHpOBaTH BHIBOJBL



BBIMIOJTHATh MOPSMbIE HM3MEPEHUs] PACCTOSHUSA, BPEMEHH, Macchl Tela, O0BbEMa, CHIBI W TEMIEpaTyphl C
MCTIOJb30BAaHUEM AaHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3aMMCHIBATh TMOKa3aHUS MPHOOPOB ¢ y4ETOM 3aJaHHOUN
a0COJIIOTHOM MOrPEIIHOCTH U3MEPEHUH;

MPOBOJUTH HMCCIIEIOBAHHE 3aBHCUMOCTH OIHOW (PU3WYECKOW BETMYMHBI OT JIPYrOl C HMCIONB30BAHUEM TPSMBIX
U3MEpEeHH (3aBUCUMOCTH TYTH PABHOMEPHO IBMXKYIIETOCS Tela OT BPEMEHHU [IBIDKEHHUS TeJa, CHJIBI TPECHHS
CKOJIbKEHHS OT Beca Tella, KauecTBa 0OpabOTKM MOBEPXHOCTEH TEN M HE3aBHUCHMOCTH CHUJIBI TPEHUS OT IJIOLIAJH
COTIPUKOCHOBEHUS T, CHIIBI YIPYTOCTH OT YAJIWHEHUS MPYKUHBI, BRITAIKMBAIOIICH CHIIBI OT 00BhEMa OTPyKEHHON
YaCcTH Tella ¥ OT IUIOTHOCTH KHUJIKOCTH, €€ He3aBUCUMOCTH OT TUNIOTHOCTH TeJa, OT TITyOUHBI, Ha KOTOPYIO MOTPYKEHO
TEJI0, YCIIOBUY TUIaBaHUS TEJ, YCIOBUU PaBHOBECHUS pbluara W OJIOKOB), yU4aCTBOBATh B ITUIAHHPOBAHHH Y4EOHOTO
WCCIICJIOBaHMS, COOMpPATh YCTAHOBKY M BBHIMOJHITH W3MEPEHHs, CIEAysS NpPEIIOKCHHOMY IUIaHy, (DUKCHPOBATH
pe3yabTaThl MOJIYICHHOH 3aBUCUMOCTH (PM3UYECKHX BEIMYMH B BHUJIE MPEAJIOKECHHBIX TaOIUIl U TpaduKOB, JIeaTh
BBIBOJIBI TIO PE3YJIbTATaM MCCIICAOBAHNS;

TPOBOJINTH KOCBEHHBIC M3MEPCHUS (PU3NUCCKUX BEIWYHMH (IJIOTHOCTHh BEIIECTBA XUIAKOCTH M TBEPAOTO TeNa, CHja
TPEHUs CKOJIbKEHUS, JaBI€HUE BO3AYyXa, BHITAIKABAIONIAS CUIIA, IEHCTBYIOIIAs HA MOTPYKEHHOE B JKUAKOCTH TEJO,
K03()(PULIMEHT TOIe3HOTO JeHCTBUS MMPOCTHIX MEXAaHU3MOB), CIIEAYs MPEATIOKEHHON HHCTPYKIMH: TIPU BBITIOJTHEHUN
MU3MepeHN cOOMPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISATH 3HAUCHHE NCKOMOM BEJTMYMHBI;

co0JIr01aTh IpaBUiIa TEXHUKH OE30MIaCHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000PYA0BaHUEM;

yKa3blBaTh MPHUHIUIBI JEHCTBHUS TNPHUOOPOB W TEXHUYECKUX YCTPOMCTB: BECHl, TEPMOMETp, IUHAMOMETD,
cooOmIaroIrecst COCY/bl, 0apOMeTp, pblyar, MOJABWKHBIN U HETIOABIKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTB;
XapaKTepU30BaTh MPUHIIUIIEI ACHCTBHS U3yYSHHBIX MPHOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOH HA MX OMHUCAHUS
(B TOM uwncie: MOAIIMWIHUKYA, YCTPOWCTBO BOJONPOBOJA, THJPABIMYECKUH TNpecc, MaHOMETpP, BBICOTOMED,
MOPIIHEBOM HACOC, apEOMETP), UCIIONIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHUN M HEOOXOAUMbIEe (PU3NUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH IPUMEPHI (HAXOIUTh HH(GOPMALIHIO O TIpUMeEpax) MPaKTHUECKOI0 HCIONIb30BaHMsl (HU3NUECKUX 3HAHUH B
MOBCEIHEBHON >KM3HM uia oOecriedeHus Oe30macHOCTH MpH OOpalieHMH ¢ NpHOOpaMH U TEXHUYECKHUMHU
YCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOTIOICHUSI HOPM HKOJIOTHYECKOTO MOBEACHUS B OKpPYIKaIOIIEH cpee;



OCYIIECTBIIATH OTOOP UCTOYHUKOB MH(pOpMalnuu B MIHTEpHETE B COOTBETCTBUU C 3aJaHHBIM MOUCKOBBIM 3aMPOCOM,
Ha OCHOBE UMEIONIIMXCS 3HAHUW M MYyTEM CPAaBHEHHUS DPA3IUYHBIX UCTOYHHKOB BBIACISITH MH(POpPMAINIO, KOTOpas
SIBJISIETCSI MPOTUBOPEUMBOM MIIU MOXKET OBITh HEIOCTOBEPHOM;

WCIIOJIb30BaTh NP BBIMOJHEHUN YUYE€OHBIX 3aJIaHUN HAYyYHO-TIOMYJSIPHYIO JIUTEPATYpPy (U3HUYECKOr0 COJEpKAHUS,
CIIpaBOYHBIC MaTepHuaibl, pecypchl ceTu MHTepHET, BiajeTh MpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus
nH(pOpMaIK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHbBIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE 2—3 HMCTOYHUKOB HMH(pOpMAIUU
bu3UYEeCKOro coaep)kaHusi, B TOM 4YHCJI€ MyOJIMYHO JeJaTh KpPaTKUE COOOIIEHUS O pe3yibTaTax MPOEKTOB WM
y4eOHBIX MCCJIEJOBAaHUN, MPU ITOM TPAMOTHO HCIOJIL30BaTh M3YUYCHHBINM MOHATUWHBINA ammapatr Kypca (u3ukw,
COIPOBOKJATh BBICTYIUIEHUE MIPE3CHTALUEMN;

IIPU BBITIOJTHEHUN YYEOHBIX MPOEKTOB W MCCIIEIOBAHUN pacnpeacsisiTh 005S3aHHOCTH B TPYIMIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3a/1a4aMH, CJISIUTh 32 BBHIOJHEHUEM TIJIaHa JCHCTBUM, aJIeKBaTHO OIICHUBATH COOCTBEHHBIN BKIJIAJI
B JICSATEIIbHOCTH TPYIIIbI, BBICTPAUBAaTh KOMMYHUKATHBHOE B3aMMOJICMCTBUE, YUUTHIBAsS MHEHUE OKPYKAIOIIHX.

K xoniy o6yuenus B 8 kjacce rnpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y
00y4aroImmuXxcs yMEHUM:

UCIIOJb30BaTh IMOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHUE aTOMOB M MOJIEKYJ, arperaTrHble
COCTOSIHUS BEIIECTBAa, KPUCTAINIMYECKHE M amMop(HbIE Teja, HACBHIIIEHHBI W HEHACHIIIEHHBIA Map, BIAXHOCTH
BO3/lyXa, TEMIIEpATypa, BHYTPEHHsS DSHEPrUs, TEIUIOBOW JBUTATElb, 3JIEMEHTAPHBIA JJICKTPUUYECKUN 3apsij,
AIEKTPUYECKOE M0JIE, IPOBOJAHUKHU U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE T0JIE;

paznuyath SBJICHUS (TEIJIOBOE pACUIMPEHHWE M C)KaTHe, TEIUIoNepenayda, TEIUIOBOE pPaBHOBECHE, CMauMBaHUE,
KalWUIApHbIE SIBJICHUS, WCIApEHUE, KOHJEHCAllMs, IUIABJICHHE, KpUCTAJUIM3alus (OTBEpAEBAHKE), KHUIICHUE,
Terionepenaya (TEIIONPOBOAHOCTh, KOHBEKIHUSA, W3JIYYEHHUE), SJEKTpU3alus TeJ, B3aUMOJECUCTBUE 3apsoB,
JNEUCTBUA 3JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aMMOJIEMICTBUE MAarHUTOB, IEMCTBUE MAarHUTHOIO MOJISI HA
MIPOBOJIHUK C TOKOM, RJICKTPOMAarHuTHAas MHAYKIUS) MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIMHX JaHHOE (PU3NUIECKOE SBIICHUE;

pacmo3HaBaTh NPOSBICHUE W3YYCHHBIX (PU3MUECKHUX SIBICHUW B OKpPYXAIOMEM MHUpPE, B TOM 4YHCiIe (HU3NYecKue
SBJICHUSI B TMPUPOJE: MOBEPXHOCTHOE HATSDKEHHE M KANWUISIPHBIE SIBJICHUSA B IPUPOJE, KPUCTALIBI B MPHUPOJE,



m3nyuyenne ConHla, 3aMep3aHue BOJOEMOB, MOpPCKUME Opu3bl, 00pa3oBaHHME pOCHI, TyMaHa, HHEs, CHera,
ANEKTPUYECKHUE SIBIICHUS B arMocdepe, AIEKTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE Toyie 3eMiin, apend
MOJIFOCOB, POJIb MArHUTHOTO TOJISI JUISl KU3HU Ha 3emiie, MOJSPHOE CUSHHE, MPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO
3a/1a4y B y4eOHYI0, BBIACIISThH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBICHUI;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA TeNl U (PU3MYECKUE SIBJICHUSA, HCIOJB3Yys (DU3NYECKUE BEIWYUHBI (TeMIiepaTypa,
BHYTPEHHSISI DHEPrus, KOJWYECTBO TEIUIOTHI, yJeNbHAs TEIUIOEMKOCTb BEIEeCTBA, YJEdbHas TEIUIOTa IUIABJICHUS,
ylienIbHas TEIJIoTa MapooOpa3oBaHus, yiAelbHAs TEIJIOTa CrOpaHUs TOIUIMBA, KOA(GOUIIMEHT IMOJEe3HOTo ACHCTBUS
TETMJIOBOM MAIIMHBI, OTHOCUTENbHAS BJIAXKHOCTh BO3yXa, JJEKTPUUECKUN 3apsj]l, CUJia TOKa, JJICKTPUUYECKOE
HalpsDKEHWE, COMPOTHBJIEHWE TPOBOJIHMKA, YJEIbHOE COMPOTHUBICHHE BeEIlIeCTBA, paboTa W  MOIIHOCTh
ANEKTPUUYECKOTO TOKAa), MPU ONHUCAHWUU TMPABWIHHO TPAKTOBATh (DU3WYECKUN CMBICIT HCIOJIb3yEMbIX BEIUYHH,
0003Ha4YeHUS] W E€IUHUIIBI (U3UYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIONINE JAaHHYIO (PUBHYECKYIO
BEJIMYUHY C APYTUMHU BEJIMUUHAMH, CTPOUTH TpadUKy U3yUCHHBIX 3aBUCUMOCTEH (PU3UUYECKUX BEITUUNH;
XapaKTepU30BaTh CBOWCTBA Tel, (DU3WYECKHE SBJICHUS U TMPOIECCHI, KCIOJB3YS] OCHOBHBIC IOJOKECHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH CTPOCHMS BEIIECTBA, NPUHLHUII CYNEPIO3ULIHUH MOJIEH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHWs 3apsia, 3akoH OMa s ydyacTka uenu, 3akoH Jlkoyns—JleHua, 3akoH COXpaHEHUs
SHEPTUU, TIPHU 3TOM JaBaTh CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aMHUCHIBATH €70 MATEMATHUYECKOE BHIPAKECHHE;
OOBSCHATh (U3MUECKHE TpPOLleCChl U CBOMCTBa Tel, B TOM 4YHCI€ M B KOHTEKCTE CHUTyallul
MIPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUYUHHOCIEACTBEHHBIE CBSI3H, CTPOUTH OOBACHEHHE U3 1—2
JIOTUYECKUX MIAaroB C OMOpor Ha 1—2 H3yuYEHHBIX CBOWCTBA (DU3MYECKUX SIBICHUM, (PU3MUECKHX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemiath pacu€THbIC 3a7a4u B 2—3 JAEUCTBUS, UCTIONIBb3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (DU3NIECKUE BETUIMHBI:
Ha OCHOBE aHaJIM3a YCJIOBUS 3a/1a4ud 3alUMCHIBATh KPATKOE YCIOBHE, BBIABISITH HEJOCTATOK JAHHBIX ISl PELICHHS
3a/lauu, BBHIOMPATh 3aKOHBI U (POPMYINBI, HEOOXOAUMBIC sl €€ pPEIIeHHs, MPOBOJUTH PACUETHl U CPABHUBATH
MOJIYYCHHOE 3HaUeHHUE (PU3NYECKOI BEITMYMHBI C U3BECTHHIMU JaHHBIMU,

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIN (U3HUYECKHX METOJOB, HMCIOJIb3Yys ONMUCAHUE
UCCIIEIOBAHUSI, BBIACISATh MPOBEPSAEMOE MPEANOJI0KEHUE, OIEHWBATh MPaBWIBHOCTh TMOPSAKAa MPOBEACHUS
UCCIIEIOBAHUS, JI€J1aTh BHIBO/IbI;



MIPOBOJUTH OMBITHI IO HAOTIOMCHUIO (PU3MUECKUX SBICHUN WIN (PU3NIECKUX CBOUCTB Tel (KaWUSIPHBIC SBICHUS,
3aBUCUMOCTbH JIaBJICHUS BO3IyXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH TpOIlecca OCTHIBAHMS M HATPEBAHUS MTPHU
W3IIY9CHUH OT IIBETA M3JIyYaromieil (TOoriomaromel) moBepXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIEPATYpPhI
KUJAKOCTH W TUIOIIAAM €€ TIOBEPXHOCTH, OJJICKTPH3AIMs Tel W B3aMMOJCHCTBHUE OJICKTPUYCCKUX 3apsIoB,
B3aMMOJICHCTBHE TOCTOSHHBIX MArHUTOB, BHU3yaJIM3alldsl MAarHUTHBIX TOJIEH ITOCTOSHHBIX MAarHUTOB, JEHCTBHUSI
MAarHuTHOTO TOJISI Ha TIPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHWTa, CBOMCTBA JJICKTPOJBHUTATEINS MOCTOSHHOTO
TOKa): (hOPMYJTUPOBATH MPOBEPSEMBIC PEANOIOKEHUS, COOMPATh YCTAHOBKY W3 TPEIJIOKEHHOTO 000PYIOBaHUS,
OIMCHIBATH XOJI OTBITA U (HOPMYJIUPOBATH BHIBO/IBI;

BBITIOJHATE TPSMbBIE H3MEPEHHUS TEMIIEpaTypbl, OTHOCUTEIIBHOW BIAQXHOCTH BO3AyXa, CHJIBI TOKa, HAIMPSHKCHHUS C
MCITOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3UUCCKUX BEIIMYWH, CPABHUBATH PE3YJIBTAThl U3MEPEHUN C
y4€TOM 3aJJaHHON a0COJIFOTHOM MOTPENTHOCTH;

NPOBOAUTEL HMCCIICIOBAHUE 3aBHCHMOCTH OJHOW (DM3WYECKON BEIMYMHBI OT APYTOW C HUCIOJB30BAaHHUEM TMPSIMBIX
U3MepeHui (3aBUCUMOCTh CONTPOTUBIICHHUS IPOBOJIHUKA OT €0 JIJTMHBI, TJIOMIAIN TIOIEPEYHOT0 CCUCHUS U yICTbHOTO
COTPOTHBIICHHS BEIIECTBAa MPOBOJHKMKA, CUIIBI TOKA, WAYIIETO Yyepe3 MPOBOJHUK, OT HAMPSHKEHUS HAa TPOBOIHUKE,
UCCJIEIOBAaHME TIOCJIEIOBATEILHOTO U MapajlieIbHOTO COEIWHEHUN TMPOBOJHMKOB): IJIAHUPOBATH HCCIIEOBAHUE,
coOupaTh YCTaHOBKY M BBIMOJHATH HM3MEPEHUs, Cieays MPEeAJIOKEeHHOMY IUIaHy, (UKCHpPOBATh pPE3yJIbTaThl
MOJIYYEHHON 3aBUCUMOCTH B BUE TaOIUI[ ¥ TpadUKOB, JIeJaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

MPOBOJUTH KOCBEHHBIE H3MepeHHs (u3mueckux BenuuuH (yleiabHas TEIUIOEMKOCTh BEIIECTBAa, COMPOTHBIICHHUE
MIPOBOJHUKA, pad0Ta ¥ MOIIHOCTh JEKTPUUYECKOTO TOKA): INIAHUPOBATh U3MEPEHHUSI, COOUPATh IKCIIEPUMEH TAIBHYIO
YCTaHOBKY, CIEAys NMPEI0KEHHOM HHCTPYKIIUU, U BEIYUCISATh 3HAUCHNUE BETUYUHBI,

coOJI01aTh TIPaBWJIa TEXHUKH 0€30MIaCHOCTH Ipu padoTe ¢ 1abopaTopHbIM 000PYyI0BAHUEM;

XapaKTepru30BaTh MPUHITUIIBI JCHCTBUS U3yYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPONCTB C OMOPOM HA MX OMHUCAHUS
(B TOM dYHcne: CHCTEMa OTOIUICHHS JIOMOB, THTPOMETp, MapoBas TypOWHa, amMIepMETp, BOJIBTMETP, CUETUHK
AIEKTPUYECKOW DHEPTUH, DIEKTPOOCBETUTEIbHBIE TMPUOOPHI, HarpeBaTeNbHBIC JIIEKTPONPHOOPHI (TPUMEPHI),
ANEKTPUUECKHUE TPETOXPAHUTENH, SJIECKTPOMATHUT, IJICKTPOIBUTATEIh MOCTOSHHOTO TOKAa), MCTONB3YysS 3HAHUS O
CBOMCTBaxX (U3NUYECKUX SBICHUN U HEOOX0ANMBbIC (PH3NYECKHE 3aKOHOMEPHOCTH;



pacno3HaBaTh NPOCTbIE TEXHUYECKUE YCTPOWCTBA W HM3MEpPUTENbHbIE NPUOOPHI MO CXEMaM U CXEMAaTHYHBIM
pUCYHKaM (KHUAKOCTHBIA TEPMOMETpP, TEPMOC, ICUXPOMETP, TUIPOMETpP, JABUIaTEIb BHYTPEHHEIO CrOpaHus,
DJIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMBbl DJJIEKTPUUECKHUX LEMeW C IOCIEN0BAaTENbHBIM U Iapalie]bHbIM
COEJMHEHHUEM JJIEMEHTOB, pa3inyas yCJIOBHbIE 0003HAYEHMSI DJIEMEHTOB JIEKTPUUECKUX LIETIEH;

MPUBOJUTH IPUMEPHI (HAXOIUTh UHPOPMAIIMIO O MPUMEPax) MPAKTUYECKOTO UCTIONb30BaHUS (DU3NUECKUX 3HAHUM B
MOBCEAHEBHON JKM3HM Mg oOecnedeHus 0e30MacHOCTH MpH OOpallleHHH ¢ NpubopaMM U TEXHUYECKUMU
yCTPOWCTBAMHU, COXPAHEHUS 30POBbSI U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOI0 IOBEAECHUS B OKPYXKAIOIIEH Cpene;
OCYHIECTBIISITh MOMCK MHpOpManuu (HU3NYECKOro coaepkaHus B MHTepHeTe, Ha OCHOBE MMEIOIIMXCA 3HAHUW U
MyTEM CpaBHEHUS JOMOJIHUTENbHBIX UCTOYHUKOB BBIACISATh HH(DOPMALUIO, KOTOpas SIBISETCS MPOTHBOPEUYMBON WU
MOKET ObITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJHEHUN YYE€OHBIX 3aJaHUN HAYYHO-TIONMYJISPHYIO JIUTEPATypy (U3MUECKOrO COIECp>KaHUs,
CIIpaBOYHBIE MaTEpUAJIbl, pecypchl ceTu MHTepHET, B1aeTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus
UH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBbIE NMHCBMEHHBIE M KPAaTKHE YCTHBIE COOOLIEHMs, 0000Ias HMH(OPMALUI0 U3 HECKOJIBKHUX
UCTOYHHUKOB (PU3UYECKOTO COJEp)KaHus, B TOM 4HCIEe MyOIMYHO MNPEACTABIATh PE3yJbTaThl NMPOEKTHOM WIH
UCCIIEZIOBATEIbCKON /EATEIbHOCTH, IIPU 3TOM I'PAaMOTHO HCIOJb30BaTh M3YYEHHBIN MOHATUHHBIM amnmapaT Kypca
(u3MKH, CONPOBOXKAATH BHICTYIUICHHE NTPE3EHTALINEH;

IpPU BBIIOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN (DU3MUECKUX MPOLECCOB pacCIpenesTh O0S3aHHOCTU B
IpyIIE B COOTBETCTBUHU C ITOCTABJICHHBIMHU 3a/1adyaMHU, CJIEAUTh 32 BBHIIIOJHEHUEM IJIaHA JAEHCTBUI U KOPPEKTUPOBATH
€ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIaX B JEATEIBHOCTb TPYIIIbl, BBICTPAWBaThb KOMMYHHKAaTHBHOE
B3aMMO/IEMCTBHE, IPOSBIISASA TOTOBHOCTh pa3peniaTb KOH(IUKTHL.

K koHIly 00ydeHus B 9 KJIacce peIMeTHbIC Pe3ybTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXaTh CPOPMHUPOBAHHOCTD Y
o0Oy4JarommXxcss YMEHUM:

WCIOJIB30BATh IOHATHS: CUCTEMA OTCYETA, MATEpUaJbHAS TOYKA, TPACKTOPHS, OTHOCUTEIBHOCTh MEXAHUYECKOIO
nBUWXKeHUs1, nedopmanus (ymnpyras, IUIaCTHYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE, HEBECOMOCTb M
Meperpy3Ku, MEHTP THKECTH, a0CONIOTHO TBEPIOE TEJO, MEHTP TSHXKECTH TBEPAOTO Tella, pABHOBECHE, MEXaHUYECKUE
KoJeOaHus ¥ BOJIHBI, 3BYK, HH(PPA3BYK M YIbTPA3BYK, dJICKTPOMATHUTHBIE BOJHBI, IIKaja 3JIEKTPOMATHUTHBIX BOJIH,



CBET, OJIM30PYKOCTh M JTalIbHO30PKOCTh, CIIEKTPhl MCIYCKAHUS U TOTJIONIEHUs, aib(da, OeTa- U raMmMa-u3iydeHus,
W30TOIIbI, Si/IepHasi SHEPreTUKA;

paznuuath sBJICHHS (PAaBHOMEPHOE U  HEPABHOMEPHOE TMPSMOJUMHEMHOE JBUWIKEHHUE, PaBHOYCKOPEHHOE
MpSIMOJIMHEWHOE JBMKEHHE, CBOOOJHOE MajJCHUE TeJl, pABHOMEPHOE JBUKEHUE IO OKPY>KHOCTU, B3aUMOJICHCTBHUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJieOAaTeNbHOE NBMXEHUE (3aTyXalollde U BBIHYXKJICHHBIC KOJIeOaHUs), PE30HAHC,
BOJTHOBOE JIBMKEHUE, OTPAXKCHHE 3BYKa, MPSMOJUHEMHOE PacHpoCTpaHEHHUE, OTPAKEHHUE U TPEIOMIICHHE CBETA,
MOJTHOE€ BHYTPEHHEE OTPaKCHHE CBETa, pa3JioKeHHE Oeoro CBEeTa B CHEKTP U CIIOXKEHUE CIEKTPAJIbHBIX IIBETOB,
JUCTIEpCUS. CBETA, ECTECTBEHHAs pPaJUOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEMYATOrO CIEKTpa U3IYy4YCHHs) TI0
OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBJICHUE W3YUYCHHBIX (PU3MYECKUX SIBIICHUM B OKpYyXaroiiemM Mupe (B TOM yucie (U3N4ecKue
SIBJICHUSI B TIPUPO/JIC: MPUJIUBBI M OTJIUBBI, ABMKeHUE MU1aHeT COTHEYHOM CHUCTEMBI, pEaKTUBHOE JIBH)KCHHUE JKHUBBIX
OpPraHW3MOB, BOCTIPHITHE 3BYKOB *KHWBOTHBIMH, 3€MJICTPSCCHUE, CEMCMUYECKHUE BOJIHBI, I[yHaMH, 3X0, I[BETa Tell,
ONTHUYECKUE SIBJICHUS B TPUPOJIC, OUOJIOTHYECKOE JCHCTBHE BUIMMOTO, YJIBTPA(PUOIETOBOTO W PEHTICHOBCKOTO
U3JTYYCHUH, €CTECTBEHHBIM paauOaKTUBHBIA (DOH, KOCMHYECKHE Jy4d, PaJUOAKTUBHOE H3IyUYCHHE MPHUPOIHBIX
MUHEpAJIOB, JEUCTBUE PAJUOAKTUBHBIX M3JyYCHUN Ha OpraHW3M YeJIOBEKa), MPU ITOM NEPEBOAUTH MPAKTHUYECCKYIO
3a/1a49y B Y4eOHYIO, BBIJICIIAThH CYIIIECTBEHHBIC CBOMCTBA (TPU3HAKU) (DU3NUECKUX SIBICHUH;

OMHUCHIBATh M3YYCHHBIC CBOMCTBA TeNl M (DU3WUYECKHE SIBICHUS, HCIOJB3yS (U3MUEeCKHe BEIUYUHBI (CPEIHSS |
MTHOBEHHAsI CKOPOCTb TeJla TIPH HEPaBHOMEPHOM JABHMIKEHUH, YCKOPEHHE, MEepEMEIICHHE, MyTh, YIJI0Bas CKOPOCTh,
Cuja TPEHMsI, CHJIa YIPYTrOCTH, CHJIa TSYKECTH, YCKOPEHHE CBOOOHOTO MaJIeHUsI, BEC TeJla, UMITYJIbC Tela, UMITYJIbC
CHJIBI, MEXaHW4YecKasi paboTa W MOIIHOCTh, MOTCHIMAIbHAS DPHEPTHS Telia, MOAHSATOTO HaJl MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMAIbHAS DHEPIrusl CXKATOW MPYKWHBI, KUHETUYECKash SHEPrus, MOJIHAS MEXaHWYeCKas JHEprus, Mepuoj u
yacToTa KoJieOaHWM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUS
cpenbl), TPH ONWCAHWM IPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HMCIOJB3yeMbIX BEIWYWH, O00O3HAYCHUS H
eAUHUIIBI (PU3UYECKUX BEIUYMH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIIKE JAHHYIO (PU3MYECKYIO BEITUYHUHY C JIPYTHMH
BEIIMYMHAMH, CTPOUTH rpa)MKH N3yYEHHBIX 3aBUCHUMOCTCH (PU3HUCCKUX BEITUYNH;

XapaKTEePU30BaTh CBOMCTBA TeJl, (PU3MUECKUE SBICHUS M MPOIECCHI, NCIOIL3Ys 3aKOH COXpAaHCHHS YHEPTHH, 3aKOH
BCEMUPHOT'O TATOTEHUSI, MPUHIIUN CYMNEPIO3UIIMKA CHUJI, TIPUHITUII OTHOCUTENbHOCTH [ amuies, 3akoHbl HbroTOHA,



3aKOH COXpaHEHUS HMMITYJIbCA, 3aKOHBI OTPAXCHUS W TPEITOMIICHHS CBETa, 3aKOHBI COXpPaHEHWs 3apsaoBOr0 U
MacCOBOTO YHCEJ TIPH SIEPHBIX PEAKITUAX, MPU ATOM JIaBaTh CJIOBECHYIO (JOPMYIMPOBKY 3aKOHA W 3aMKCHIBATH €TI0
MaTEeMaTHYECKOE BHIPAKEHNUE;

OOBSCHATh (U3MUECKUE TPOIECCHl M CBOWCTBA TEd, B TOM 4YHCIE HW B KOHTCKCTE CHTYyaIluid
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBHIABJISATh MPHUUYMHHO-CIICICTBCHHBIC CBS3H, CTPOUTH OOBSICHEHHE M3 2—3
JIOTUYECKUX IIaroB C OMOpPOW Ha 2—3 W3yYEHHBIX CBOWCTBA (DU3WUYCCKUX SIBICHUM, (PU3MUECKHX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemarh pacu€THbIC 3a7a4yd (OMUpPAIONIUECS HAa CUCTeMy M3 2—3 ypaBHEHHWI), WCIOJIb3yS 3aKOHBI U (POPMYIIBI,
CBS3BIBAIOIIME (PU3MYCCKHE BEIMYMHBI: Ha OCHOBE aHaJM3a YCIIOBHUS 3aJladyd 3aIllUChIBaTh KPAaTKOE YCIIOBHUE,
BBISIBJISTh HEJOCTAIONINE WU M30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HCOOXOAUMBIC JJIS PEIICHUS,
IIPOBOJAUTH PACUETHI M OIECHUBATH PEATMCTHYHOCTH TOJYUYCHHOTO 3HAUYCHUS (PU3NYCCKON BETUYHHBL;

pacrno3HaBaTh MPOOJEMbI, KOTOPHIE MOXXHO PEIIUTh MPH TOMOIIU (U3MYECKUX METOJOB, MCIOJb3Yys OINUCAHUE
UCCIICIOBAHUS, BBIJACIATh TPOBEPSACMOE IPEANOIOKEHUE, OICHUBATh MPABWIBHOCTh MOPSAKA IPOBEIACHHS
UCCJIeIOBaHNs, JIE1aTh BHIBObI, MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOIEHUN U OTIBITOB;

IPOBOAMUTH OTBITHI IO HAOTIOJEHUIO (PU3NYECKUX SBIECHUN WU (PU3MUECKUX CBOMCTB Tell (M3y4eHHE BTOPOTO 3aKOHA
HreroToHa, 3aK0OHA COXpaHEHHs SHEPTUU, 3aBUCUMOCTh NIEPHO/Ia KoJieOaHUN MPY>KMHHOTO MasSTHUKA OT MAaccChl Tpy3a
U JKECTKOCTH TPYKUHBI U HE3aBHUCHUMOCTbh OT aMIUIMTYIbl MaJIbIX KOJeOaHHM, MPSIMOIMHEHHOE paclpOCTpaHEHUE
CBETa, pa3joKeHue OeJoro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKEHUS B IUIOCKOM 3€pKalie U CBOMCTB
M300paKeHUs TpeAMeTa B coOuparomeil JuH3e, HAOMI0eHNEe CIUIONIHBIX W JHUHEHYaThIX CIEKTPOB HM3JIyUCHUS):
CaMOCTOSITEILHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa 0O0OpYJIOBaHMs, ONMUCHIBATH XOJI OIMBITA U €T0
pe3ynbTaThl, GOPMYITUPOBATH BHIBOIHI,

MPOBOJUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPECHUIA, OTIPEICIIsis CpeAHEee 3HAUCHUE U3MEPSEMOIl BETMIMHBI
(bokycHoe paccrosiHHMEe coOuparolel JHUH3BI), OOOCHOBBIBATH BBIOOP cIoco0a H3MEpeHHS (M3MEPHUTEIHHOTO
npudopa);

MPOBOJUTH HWCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIMYMH C HUCIOJIB30BAHUEM TMPSMBIX HW3MEpPEHUN
(3aBUCUMOCTH TIyTH OT BPEMEHU MPH PABHOYCKOPEHHOM JBIDKEHWU 0€3 Ha4abHOW CKOPOCTH, MEepHoaa KojJeOaHUH
MaTEeMaTHYeCKOTO MAasTHHKAa OT JJIMHBI HUTH, 3aBHUCHUMOCTH YIJIa OTPAXEHHUS CBETa OT yIyia TaJcHUS WU YIJia



NpeToOMIICHUS OT yIJia MaJieHus): IIaHUPOBATh UCCIIEJOBAHNE, CAMOCTOATEIBHO COOMpATh YCTaHOBKY, (DUKCUPOBATH
pE3yNIbTAaThl TIOJYYCHHOW 3aBHCHUMOCTH (DH3UYECKUX BEJIIMYMH B BUAC TaOMUIl M TpaduKOB, ACNaTh BBIBOJBI II0
pe3yabTaTaM MCCIIeI0BaHUS;

MPOBOJUTL KOCBEHHBIC W3MEPECHHMS (PU3MYSCKUX BEIWYMH (CpeIHsss CKOPOCTh M YCKOpPEHHE Tela Mpu
PaBHOYCKOPEHHOM JBW)KCHUH, YCKOPEHHE CBOOOJHOTO MaJCHUs, KECTKOCTh MPYKHHBI, KOAIDDHUIIMEHT TpeHUs
CKOJIBKCHHMSI, MEXaHW4YeCKasi padoTa U MOITHOCTh, YaCTOTa W MEPHO] KOJIeOaHNH MaTeMaTHYECKOTO U MPYKUHHOTO
MasTHUKOB, ONTHYECKas CHJIa COOUPAOIICH JIMH3BI, PaJUOAKTUBHBIN (POH): TJIAHMPOBATH M3MEPCHHs, COOMPATH
OKCIIEPUMEHTAIbHYI0 YCTAHOBKY W BBINIOJHATH W3MEPCHHS, CIEAys MPEIIOKCHHON HMHCTPYKIIUU, BBIYHUCISATH
3HAYCHWE BEJTUYMHBI U aHAJTU3UPOBATH TOJYUYCHHBIE PE3YJIbTATHI C YIETOM 3aJaHHON MTOTPENTHOCTH U3MEPCHHI;
COOJTFO/IaTh TIPaBHJIA TEXHUKH O€30MaCHOCTH MPH padoTe C 1abopaTOPHBIM 000pyI0BAaHUEM;

pa3auvaTh OCHOBHBIC NMPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJIEICH: MaTepHalibHas TOYKa, a0OCOJIFOTHO TBEPOE TEIIO,
TOYCYHBIM HCTOYHHUK CBETA, JIy4, TOHKAS JIMH3a, IJIAaHeTapHas MOJIe]Ib aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sJIpa;
XapaKTepHU30BaTh MPUHITUIILI JCHCTBUS M3YYCHHBIX TPHOOPOB U TEXHUYECKUX YCTPOHCTB C OMIOPOM HA WX OMUCAHUS
(B TOM dYHCIE: CIUIOMETP, NATYUKHU TIOJOXKEHHS, PACCTOSHUS W YCKOPCHHS, PaKeTa, JXOJIOT, OYKH, TEPUCKOTI,
¢oroammapar, ONTHYECKHAE CBETOBOIBI, CIIEKTPOCKOII, I03UMETp, Kamepa BuiibcoHa), HCTIONb3ys 3HAHUS O CBOMCTBAaX
Gu3nIecKuX SABICHUI 1 HE0OX0UMBbIe (PU3NUECKHUE 3aKOHOMEPHOCTH;

MCTIOJIh30BaTh CXEMBI U CXEMAaTUYHBIE PUCYHKH M3YYCHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEILHBIX TPHOOPOB U
TEXHOJIOTUYECKUX IPOIECCOB IMPH PEIICHUH YYeOHO-TIPAKTHYSCKUX 3a]ad, ONTHYCCKUE CXEMBI IS TOCTPOCHUS
M300pakeHNH B TNIOCKOM 3epKaJie U COOMpArOIIeH JINH3E;

MPUBOAUTH IPUMEPHI (HAXOIUTH HH(OPMAIIMIO O TPUMEpaX) MPaKTUISCKOTO UCTIOIh30BaHUS (PH3NYECKUX 3HAHWHA B
MOBCEAHEBHON JKM3HU IS OOecmedeHus Oe30MacHOCTH TMpH OOpalleHuH ¢ NpudopaMu U TEXHUYECKUMU
YCTPONCTBAMHU, COXPAHEHUS 3I0POBBS U COOJIOJICHUSI HOPM SKOJIOTHIECKOTO TTOBEACHUS B OKPY>KaIOIIEH CpeJie;
OCYIICCTBIISITh TOWCK WHMOpMaIuu (u3ndeckoro cojepxkanus B HHTepHETE, CaMOCTOSTENBHO (QOPMYyIUpYs
MOWCKOBBIM 3ampoc, HAXOAUTh IIyTH OMNpPENENCHUs JIOCTOBEPHOCTH TMONYYEHHOW WHGOpPMAIMM Ha OCHOBE
MMEIOIINXCS 3HAHUW U JTOTIOJTHUTEIBHBIX UICTOYHUKOB;



WCIIOIb30BaTh MPHU BBIMOJHEHUN Y4YEOHBIX 3aJlaHUN HAYUHO-TOMYJSIPHYIO JIUTEPATYpPy (PU3UUYECKOTO COJEpKaHUs,
CIIpaBOYHBIC MaTepHuaibl, pecypchl cetu MHTepHET, BiajeTh MpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus
nH(pOopMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

c03/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIECHUS Ha OCHOBE MH(OPMAIIUU U3 HECKOJIBKHUX MCTOYHUKOB
dbu3udecKoro coiepkaHusi, NyOJUYHO TMPEACTABISATH Pe3yJbTaThl MPOCKTHOW WM  HUCCIEAOBATEIBCKOU
NESATEeNIbHOCTH, MPU 3TOM IPaMOTHO MCIOJIb30BaTh M3YUEHHBIN MOHATUMHBIN anmapaT u3ydyaeMoro pasaena pu3nku u
COMPOBOXK/IaTh BBICTYILJICHUE MPE3EHTALUEH C Y4ETOM OCOOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.
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41 [asnenue. [lepenaya naBieHus: TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.edso0.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.edso0.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.edso0.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.edso0.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12
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8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmotera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5
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9 KUIIACC

KoanuyecTBOo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iejioB H TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJeHUs
11 MexaHn4ecKoe JBMKEHNE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
1.2 Bzanmoneiictue ten 20 1 3 bubnmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KO COXpATCHITA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Ko1e0aHUS U BOJIHBI
bu6moreka [IOK
2.1 M 0 7 3
CXAMHMHCCINE KOJCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me eCKHE .3 8 1 3
XAHIICCKHE BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DiieKTpOMarHuTHOE 1M0JIe H JIeKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMAarHuTHOE MOJie U 6 5 bubnunoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Paznen 4. CBeToBbI€ SIBJI€HUS
bu6mmoreka [JOK
4.1 3 6 2
AKOHET pACHPOCIPAHCHITL CheTa https://m.edsoo.ru/7f41a4a6
b K
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 nommorexa [10

https://m.edsoo.ru/7f41a4a6
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bubmnoreka [IOK

4, P 2
3 a3no)keHue 0eIoro cBera B CIIEKTP 3 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBBIE sIBJICHUS
bu6mmoreka [IOK
1 nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
2 1
> CTpoCHHE ATOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
: A 7 1
>3 AACPHEIC peatiiiy https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. IloBTopuTteibHO-0000 a0 1M MOYJIb
6.1 [ToBTOpeHue 1 0000ImEeHNEe COACPIKAHUS 9 5 bu6moreka [IOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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