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MNOACHUTEJBHASA 3AIIMCKA

[IporpaMmma 1o (¢u3MKe Ha YpPOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ y4€ToM (penepanbHOil paboydeid MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Puznkay.

Copepxanve mnporpamMmbl 10 (U3MKE HANpaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYAIOIIMXCS WU OpraHMU3alfi0 H3y4eHUs
¢u3MKN Ha JAEATETbHOCTHOW OcHOBEe. B mporpamme mo (usnke y4uTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METaNpeIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEXIPEIMETHBIE CBA3M E€CTECTBEHHOHAYUYHBIX Y4Y€OHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no gu3rke ycTaHaBIMBAET pacnpeneseHue yueOHOro MaTrepuaa
1o rogam oOydeHus (IO KjlaccaM), MpejjaraeT NpUMEPHYIO MOCIeA0BaTEIbHOCTh
U3yYCHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJICpPKAHUSI U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo Qu3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKOU
MIOMOIIH YYUTEIO B CO3/IaHNHU paboueii mporpaMmbl IO y4eOHOMY TPEIMETY.

®u3nKa ABISIETCS CUCTEMOOOPA3YIOLIUM /JI1 €CTECTBEHHOHAYYHBIX YU4EOHBIX
IPEeIMETOB, IMOCKOJBbKY (U3NYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3ydyaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMHEH © (U3UYSCKOMN
reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHOHAyYyHYI0 KapTUHY MHUDA,
npefocTaBisieT Haubojee sCHbIe o00paslbl MPUMEHEHUS HAyYHOrO METojIa
MO3HAHMSI, TO €CTh CII0Cc00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4arounxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMpEIIojaracT OBJIaJICHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTB:

e HAy4YHO OOBSCHSATH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO CCIICIOBAHHS,

e UWHTEPIPETHPOBATH  JAaHHbIE W  HCIOJB30BaTh  HAYYHBIE
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wu3ydeHus (PU3MKM Ha YpPOBHE OCHOBHOIO 00IEro o0pa3oBaHus
omnpenenensl B Konuenmuu mnpenomaBanust ydeOHoro mnpeamera «Dusmka» B
oOpa3oBaTenpHBIX oOpraHm3anusx Poccuiickoit @Denepauuu, peamu3yromux



OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHON  pEIICHUEM
Komnerun Munucrepctsa npocseiienusi Poccuiickoit @eneparuu (MpoTOKOI OT 3
nexadpst 2019 r. Ne [1K4BH).

Heau usyvyenust pusuku:

npuoOpeTeHne HHTepeca U CTPEMIICHHS OO0YyYaroIuxcs K HAaydHOMY
U3yYEHHUIO TPUPOJABI, PA3BUTHE HMX HHTEIUICKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHHE
MCCIIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
dopMHupoBaHHEe HAYYHOTO MHPOBO33PEHHUS Kak pe3yiabTaTra H3ydeHUs
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
dbopMupOBaHUE TPENCTABICHUA O pOJIM (U3MKHU IJIS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyayuien
npo(hecCHOHATBHON J1eATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOMH, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTikeHrne 3THX IeJield MporpaMMbl 1O (U3WKE Ha ypOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNne 3HAaHWUM O  JUCKPETHOM CTPOCHHUU  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSX

NpUOOpPETEeHUE YMEHUN OMUCHIBATH U OOBSICHATH (PU3MUECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS TPOCTEUIIUX pacuyE€THBIX 3aJad ¢
UCITIOJIb30BAaHUEM buznUecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHUI HAOMIOAATh MPUPOIHBIC SIBJICHUS W BBITIOJHSATH OTIBITHI,
JabopatopHble  pabOThl M AKCHEPUMEHTAJIbHBIC HCCJICAOBaHUSA C
WCITIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHMOpMaIel (GU3NIECKOro COACpKaHUs,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHUBaHUE HH(OPMAITUH;

3HAKOMCTBO €O cepaMu NpodheCCUOHATIBHON JeATeIbHOCTH, CBSI3aHHBIMU
C (U3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKOM HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOILETro

oOpazoBaHus oTBoauTCs 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B HEJIeN0), B 8
kiacce — 68 vacoB (2 yaca B Hemeno), B 9 kitacce — 102 vaca (3 yaca B Heneso).



[Ipennaraemselii B nmporpamMme mo (Gpu3uke mnepedyeHsb J1abopaTOpHBIX padoT H
OIBITOB HOCUT PEKOMEH/IATENIbHBIN XapaKTep, YUUTENb JIeJaeT BEIOOp MPOBEICHHUS
7a00paTOpPHBIX pPabOT U OMBITOB € YYETOM WHAMBHUIYAIbHBIX OCOOEHHOCTEMH
00y4Yaromuxcs, CIUCcKa SKCIEPUMEHTAIBHBIX 33/JaHUH, MpenjgaraeMblX B pamMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 10 (pU3UKE.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue (u3MKU Ha ypOBHE OCHOBHOIO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTH>KEHHE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yJIbTaTOB.

B pesynbraTe uzydueHus Gpu3MKu Ha ypOBHE OCHOBHOT'O OOIIET0 00pa3oBaHUs

y oOyuaronierocst 6yayT cqpopMUpOBaHbl CIEAYIONIUE JTUYHOCTHBIE PE3YyJIbTAThHI B

YacTu:

e 1) maTpMOTHYECKOT0 BOCITUTAHMSA:

e — IIPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(u3nuecKoi HayKH;

e — IIGHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSIM POCCUNCKUX YUIEHBIX-(PU3HUKOB;

e 2) rpaIaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

e — FOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCY)KJI€HHH OOIIECTBEHHO 3HAYUMBIX
M OTUYECKUX TMPOOJieM, CBS3aHHBIX C TPAKTUYECKUM TPUMEHEHUEM
JTOCTKEHUM (PU3UKH;

e — OCO3HAaHUE BAKHOCTH MOPATBHO-ITHUECKUX MPHUHIUIIOB B JEATEIHHOCTH
Y4EHOT0;

e 3)3CTEeTHYECKOr0 BOCIIUTAHMS:

e — BOCHPUATHE ICTETUYECKUX KauecTB (PM3NUYECKON HayKu: €€ TapMOHUYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) IeHHOCTH HAYYHOI0 TO3HAHMS:

e — OCO3HAaHHME IIEHHOCTH (HU3MYECKOM HAYKM KaK MOIIHOTO WHCTPYMEHTa
MMO3HAaHHUSI MHPA, OCHOBBI Pa3BUTHUSl TEXHOJOIMH, BAXKHEWIIEH COCTABJISIOLIEH
KYJbTYPHI;

e — pa3BUTHE HAY4YHOU JIIOO03HATENLHOCTH, MHTEpEca K HCCIEeI0BaTENbCKON
JIeSITEIIbHOCTH,

e 5) ¢opvupoBaHus  KyJAbTYPbl 3A0POBbS M  3MOLHUOHAJIBHOIO
0J1aronoJryyus:

e — OCO3HaHHME IEHHOCTH Oe3omacHOro o0pa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH IMpaBUi OE€30MacCHOr0 TMOBEACHHS Ha
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TPAaHCIIOPTE, HA JOPOrax, C DJIEKTPUUYECKHM M TEIUIOBBIM O0OpYIOBaHHEM B
JIOMAIIHUX YCIOBUSX;

— c(hopmMupoBaHHOCTh HaBbIKa peQIIeKCUU, MNpPU3HAHUE CBOEro IpaBa Ha
OIIHUOKY U TaKOI'o e Mpasa y APYyroro 4yejJoBeKa;

6) TPy/10BOIr0 BOCIIMTAHUSI:

— AKTHBHOE y4YacTH€ B PEIICHUM MPaKTHUYECKUX 3alad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH U
COIIMAJIbHOM HAIpaBJICHHOCTH, TPEOYIOIMMX B TOM 4HCIEe U (PUINUECKUX
3HAHUM;

— UHTEPEC K MPAKTUUECKOMY U3yUEHUIO MPodeccuii, CBA3aHHBIX C PUIUKOMH;

7) IKOJIOTHYECKOT0 BOCTIMTAHMS:

— OpUEHTalUsd Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUU I PEIICHHs 3anad B
00JIaCTH OKpY’KAIOIIEH Cpenbl, TUIAaHUPOBAHMUSI TOCTYIKOB U OIEHKH UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH CPeibl;

— OCO3HAaHHE TJOOATBLHOIO XapakTepa SKOJOTHYECKHUX MpOoOJeM U MyTed HX
pEIICHNUS;

8) apanTauum K M3MEHSIIOIMMCS YCJOBHMSIM COLMAJIBHOH M NPUPOIHO
cpenbl:

— MOTPEeOHOCTh BO B3aWMOJCHCTBUU TIPU BBHITIOJIHEHUHU WCCIEOBAaHUN U
POEKTOB (DM3UYECKOW HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX;

— TIOBBIIIEHUE YPOBHSA CBOEW KOMIIETEHTHOCTH YE€pe3 IPAKTHUYECKYIO
JEeSITENIbHOCTb;

— MOTPEeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHH, B TOM YHUCIE (OPMYITHPOBATH
UJIEH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

— O0COo3HaHue AeUIUTOB COOCTBEHHBIX 3HAHUNM M KOMIIETEHTHOCTEH B 00JIaCTH
buzukwy;

— TUTAaHUPOBAHUE CBOETO PA3BUTHUS B TPUOOPETEHUU HOBBIX (PUIUUYECKUX
3HAHMI;

— CTpEMJICHHE aHAIM3UPOBATH U BBISIBIISATH B3AMMOCBSI3U MPUPO/IBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3HUECKUX 3HAHUM;

— OLICHKAa CBOMX JCUCTBMM C y4E€TOM BIMAHMSA HA OKPYKAIOUIYIO Cpeny,
BO3MOXHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATbBI

B pesynbraTte ocBoeHHS TporpamMmbl M0 (U3MKE HAa ypPOBHE OCHOBHOTO

obmiero oOpa3oBanus y oOydaromierocs OyayT chopMUpOBaHbI MeTaNpeIMeTHbIe
pe3yJIbTAaThl, BKIIOYAOIIUE TT03HABATEIbHBIC YHIUBEPCATIbHbBIC YUeOHbBIE ICHCTBUS,
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KOMMYHUKAaTUBHbIE  YHHMBEpCAJbHbIE  y4eOHbIE  JCWUCTBUS,  PEryJISATUBHBIC
YHHUBEpCaJIbHbIC yUECOHbIE IEUCTBHUS.

ITo3naBaTe/bHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Ba3oBble Jjornyeckue a1eiicTBUA:

BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE TIPH3HAKA OOBEKTOB
(stBIIEHUN);

yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS IJIS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B pacCMAaTPUBAEMBIX (haKTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3UYECKUM SIBIICHUSIM;
BBISIBIIAITh TIPUYUHHO-CJICICTBEHHBIC CBS3M TMPU H3YUYCHHH (DU3NYECKUX
SIBJICHUIA W TIPOIIECCOB, JIeJaTh BHIBOJIBI C UCIOJB30BAaHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh THIIOTE3bl O B3aHMMOCBSI3IX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOATENILHO BBIOUpPATh CIOCO0 pelieHus ydeOHoM Qu3nyeckomn
3aaun (CpaBHEHHME HECKOJbKMX BapHAHTOB pEIICHHUs, BbIOOp Hauboiiee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBnle ucciaenoBarebCKue 1eHCTBYUA:

HCITOJTH30BATh BOMPOCHI KaK HCCIICOBATEIBCKUN MHCTPYMEHT TIO3HAHHS,
MPOBOJIUTH 1O CAMOCTOSITEILHO COCTABICHHOMY ITIJIaHY OTIBIT, HECJIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJBINOe HCCIAeAOBaHHE (PU3UUECKOTO
SIBJICHUS;

OIICHMBaTh HAa TMPUMEHUMOCTh H JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYJIUPOBATH OOOOIICHHUS M BBIBOJBI 10 pe3yjIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

MPOTHO3WPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUYCCKUX
MIPOIIECCOB, a TAK)KE BBIJIBUTATH MPEATIONOKECHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanueii:

MPUMEHSTH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl IPHU MOUCKE U
orOope MHGPOPMALIMM WM JaHHBIX C Y4€TOM MpPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MpEICTaBICHMUS,



CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMAIbHYI0 (QOpMYy MpEICTaBICHUS
uHopMalUu W WUIIOCTPUPOBATH pelIaeMble 3aJladyd  HECJIOKHBIMU
CXeMaMH, IrarpaMmmamMu, HHOU rpauKoi 1 uX KOMOWHAIIUSAMH.

KoMMmyHuKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicCTBUS:

B XO0/I¢ OOCYXJICHHs y4yeOHOro MaTepuana, pe3ylbTaToB J1aOOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOH TEMbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHHWE 3aJadd W TOJJCp KaHHe
01arokenaTeaIbHOCTH OOIICHUS;

COTIOCTaBIISAITh CBOM CYXICHUS C CYXICHUSIMU JPYTHX YYaCTHUKOB
JUaiora, OOHApYKUBaTh Pa3IUINE U CXOACTBO MO3UIIHIA;

BBIPAKaTh CBOIO TOYKY 3PCHHUSI B YCTHBIX M MUCHhbMEHHBIX TEKCTaX;
MyOJUYIHO TPEICTABIIATh PE3yIbTAThl BEITIOJHEHHOTO (PU3UYECKOTO OIBITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NOHMMATh W HCHOJb30BaTh  MpPEUMYIIECTBA  KOMaHIHOM U
WHIUBUYyAIbHOW paboThl MpU PEIICHUH KOHKPETHOM (usmyeckoi
POOJIEMBI;

MPUHUMATh TEJIM COBMECTHOM ACATEIHHOCTH, OPTAaHU30BLIBATH JCUCTBUS
no e€¢ JOCTIKCHHMIO: paclpeleisTh pPOiH, OOCYXJIaTh MPOLECCHl U
pe3yibTaThl COBMECTHOM PabOThI, 00001IaTh MHEHHSI HECKOIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUTasi KAUECTBEHHOTO Pe3ysibTaTa o
CBOEMY HAIPABICHUIO W KOOPAWHHUPYS CBOU JCUCTBUS C JAPYTHMH
YJICHAMH KOMaH/IbI;

OIICHMBATh Ka4E€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHEHO C(OPMYITMPOBAHHBIM YUYaCTHUKAMU B3aHMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B JKM3HEHHBIX M yUYEOHBIX CUTYAIUAX, TPEOYIOIINX
JUTSL pelieHUsT QU3HYECKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX IMOAXOAAX TMPHUHATHSA  PEIICHUN
(vHIMBUAYyaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TPYMIION);

CaMOCTOSTEIILHO COCTABIIATEH aJITOPUTM PEIICHHs (PU3UIECKON 3a1au WIIH
TUTaHa HMCCIICZIOBAHUSA C YYE€TOM HMEIOIINXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MIPeiaraéMbie BAPUAHTHI PEIICHUM;
JieaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEIIICHUE.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN MHTEJJIEKT:

AaBaThb aICKBATHYIO OICHKY CUTyalluX U IIPCJiaraThb IJIaH e€ HU3MCHCHMU,



OOBSCHATh TPHUYMHBI  JOCTIKEHUS  (HEAOCTHXKEHUS) PE3yJIbTaTOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JCSATEILHOCTh (B TOM YHKCIIE€ B XOJI BHIITOJHEHUS
(GU3MYECKOTO HWCCACAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
O00CTOSITEILCTB, W3MEHUBIIMXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3ZHUKIINX TPYTHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATa L[N U YCIOBUSIM;

CTaBUThH ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HayYHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHUH (HU3NIECKUX 3a/1a4 UIn
B YTBEPIKJCHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIbTATBI

K xoH1y oOydenus B 7 KJjiacce npeIMETHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIOJIBb30BaTh  MOHATHS:  (PU3MUECKHME U XUMHUYECKHE  SIBJICHMUS,
HaAOJIIOJIEHUE, HKCIIEPUMEHT, MOJENb, TUIOTE3a, C€IUHUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJEKYJa, arperaTHbleé COCTOSIHHS BellecTBa (TBEpHOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JBWXKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEMHOE), TpPACKTOpHUsA, pPaBHOACHCTBYIOIIAs
cuJa, nedopmarus (ympyras, nJlacTuyecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBJeHust (Auddy3us, TEIIOBOE ABMKEHHE YACTHI] BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPABHOMEPHOE  JBWXKEHUE, HHEpUUs,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPIBIX TEN € 3AKPEIUIEHHONW OCBIO
BpalleHUs, Neperada AaBiICHUS TBEPABIMH TENaMH, XHUAKOCTIMU U
rasamMy, arMocepHoe JaBjeHHE, IUIaBaHUE TeJl, MPEeBPALICHUS
MEXaHUYECKOM AHEPruu) Mo OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SABICHHUE;
pacro3HaBaTh MPOSBICHHE HM3YyUYEHHBIX (PU3UUECKUX SIBICHUNH B
OKpY’XalollleM MHUpe, B TOM 4ucie (U3HUECKHE SIBICHUS B MPUPOJIE:
IPUMEPBI JABWKEHHUS C Pa3IMYHbIMH CKOPOCTSIMU B JKMBOW M HEXHUBOMU
npupojae, ACUCTBUE CHUJIBI TPEHUA B MPUPOJAE W TEXHUKE, BIMSHHUE
aTMOC(EpHOr0 JaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJe 4YelIoBeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B yueOHYIO,
BBIJIETISITH CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;
OTKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NUYECKHUE SIBICHUSA, UCTIONB3YS
bu3nyeckue BeNWYMHBI (Macca, 00bEM, MIIOTHOCTh BEUIECTBA, BpEMS,



yTh, CKOPOCTb, CPEHSSA CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC
Tena, CWila TPEeHWs, JaBieHHe (TBEPAOTO Tena, >KUIKOCTH, rasa),
BBITAJIKMBAIOIIAs CHUJIAa, MEXaHUYecKas paboTa, MOILHOCTb, IJIEYO CHIIBI,
MOMEHT CWJbl, KO3(pQUIMEHT TOJIE3HOTO JAEWCTBUA MEXaHU3MOB,
KUHETUYeCKass W TOTEHIMAIbHAs DHEPIus), MPU OMHUCAHUM MPAaBUIBHO
TPAKTOBaTh  (PU3MYECKUII  CMBICT  HUCIHOJB3YEMBIX  BEJIMYMH, UX
0003HaUYEHUs U E€IUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTH (POPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMHU BEJIMYUMHAMH,
CTPOUTH rpaUKH H3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKkTepu30BaTh CBOMCTBa TeJ, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIIOJIB3YS MpaBUia CIOKEHUs CUJl (BJOJb OJHOM IpsiMOii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUjIo paBHOBecHs phiuara (010Ka),
«30JI0TOE€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUs MEXaHUYECKOU
HEPruv, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMMChIBAaTh €T0 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3NUECKUE SIBICHUS, POLIECCH U CBOWCTBA TEJI, B TOM YHCJIE
U B KOHTEKCTE CHUTyalldid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JOTHYECKHX IIAaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (HU3MUECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7aud B 1—2 JAeWCTBUA, HCIONIB3YS 3aKOHBI U
dbopmyIibl, CBS3BIBAIOIINE (PU3MYECKHUE BEJIUYMHBI: HA OCHOBE aHaIM3a
YCIJIOBHS 33/1a4M 3aMKMCBIBATh KPATKOE YCIOBHE, MOJACTABIATH (pU3NUYECKUE
BEJIMYMHBI B (OPMYJBI U MPOBOAUTH PAaCUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE Ul PEIICHUs 33/1a4, OLIEHUBATh PEATUCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKOI BETUYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh TPHU [TOMOIIU
(bU3MYEeCKUX METOJIOB, B ONMCAHUU UCCIIEIOBAHUS BBIICISATH IPOBEPIEMOE
OpeanoyiokeHne  (TMmoTesy),  pa3iuyaTh M HHTEPIPETHPOBATh
MOJIyYEHHBIM pe3yibTaT, HAaXOAUTh OIIMOKM B XOJE OIbITa, JAeTaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

NPOBOAUTH OMBITBI TIO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM
bu3IecKux CBOMCTB Te: dbopmynrpoBath IpOBEPSIEMbIE
IPENOoJIOKEHUs, COOMpaTh YCTAHOBKY M3 NMPEAJIOKEHHOTO 000py10BaHus,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBITIOJHATh TPSMbIE HM3MEPEHUS PACCTOSHUSA, BPEMEHH, MAacChl TeJa,
o0béMa, CHUIIBI U TEMIIEPATypbl C MCIHOJIb30BAHUEM aHAJIOTOBBIX U
uGpOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHUA MPHOOPOB C YYETOM
3aJJaHHOW aOCOIIOTHOW MOTPEIIHOCTH U3MEPEHUH;



MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OTHOU (PU3MUECKON BEIIMYUHBI OT
JIPYTOi C HCIONB30BAHUEM TMPSMBIX H3MEPEHHN (3aBHCUMOCTH ITyTH
PaBHOMEpHO JBIJKYIIETOCS Tella OT BPEMEHH JBWKCHUS TeJa, CHIIBI
TPEHHSI CKOJIBLKCHHS OT Beca Tejla, KauecTBa 00pabOTKH TTOBEPXHOCTEH Tel
Y HE3aBHCHUMOCTH CHJIBI TPEHUS OT IUTOMIAAN COMIPUKOCHOBEHUS TEJ, CHUIIBI
YOPYTOCTA OT YUIMHCHHS TPYKUHBI, BRITAIKUBAIOIICH CHIIBI OT 00BEMA
NOTPYKEHHON YacTH Tella U OT TUIOTHOCTH JKUIKOCTH, €€ He3aBUCUMOCTHU
OT TUIOTHOCTH TeJa, OT TIyOWHBI, Ha KOTOPYIO TOTPY>KEHO TEJO, YCIOBHMA
TUTaBaHMsSI TEJl, YCJIOBHM paBHOBECHS pblyara U OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUsA, CcOOUMpaTh YCTaHOBKY U
BEITIOJIHATh WM3MEPCHHS, CIACAYysS MPEIIOKCHHOMY IUIaHy, (PUKCHpPOBATH
pe3yibTaThl TOJYYEHHOW 3aBUCUMOCTH (PU3UYECKHX BEJIMYUH B BUJC
MPEIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJBI IO pe3yjibTaTaM
UCCIICIOBAHMS,;

MIPOBOJUTh KOCBEHHBIE HW3MEPEHUS (PH3NYSCKUX BEIMYHUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO TeNa, CHUlla TPEHUS CKOJIBKEHUS,
JABJICHUE  BO3/yXa, BBITAJKMUBAIONIAs  CHJA, JICHCTBYOIIAas  Ha
HOTPYXKEHHOE B KHUAKOCTh TeENO, KO3(PPHUIMEHT MOJE3HOro IeHCTBUS
MPOCTBIX MEXaHU3MOB), CIIEysl TPEIJOKEHHOW WHCTPYKIUMU: TPU
BBITIOJTHEHHH HW3MEPEHUI COOMpaTh JKCIEPUMEHTANBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOW BEIMYWHBI,

COOJII0IaTh MpaBUJia TEXHUKK 0€30MaCHOCTH TP padoTe ¢ 1a00paTOPHBIM
o0opyI0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOMCTR:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOIIAIOIINECS COCYIbl, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TPHUHIUIBI  JEHCTBUS HM3YYCHHBIX TNPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCaHHA (B TOM YHCIE:
MOJIIUITHAKN, yCTPOWCTBO  BOJOIMPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMET], BEICOTOMED, TTOPIITHEBOM HACOC, APEOMETP), UCTIONIB3YSI 3HAHUS
O CBOMCTBaxX (PU3MUECKUX SIBJICHUN M HEOOXOnuMble (PU3NYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOJNTh  NpPUMEPHl  (HaXOAWTh HMHPOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHMs (DM3MYECKUX 3HAHUM B TOBCETHEBHOMN
KU3HH JIJIs1 oOecriedeHnsi 6€30MacHOCTH MPpU 00palieHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbSI M COOJIIO/ICHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIEH cpeie;

OCYIIECTBIATH OTOOp HCTOYHWKOB wuH(popmammu B MHTEpHETE B
COOTBETCTBHH C 33JIaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCSI
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3HAHMM H NyTEM CpPaBHEHMS pA3JIMYHBIX HCTOYHHUKOB BBIJIEIAThH
UHpOpMaIMIO, KOTOpas SBISIETCS NPOTHUBOPEUYUBOM WM MOKET OBITh
HEZ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJIHEHUH Y4YE€OHBIX 3a/laHUi HAayYHO-TIOMYJIIPHYIO
JUTEpaTypy  (QU3NYECKOTOo COAEpXKaHMs, CIPABOYHBIE MaTepuabl,
pecypchl cet MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaluu (pU3NUECKOro COAEpkKaHUs, B TOM
qucie MyOJMYHO AenaTh KpPaTKUE COOOILEHHUs O pe3ysibTaTax HMpPOEKTOB
WIM YYEeOHBIX MCCIENOBAHUM, NpPU 3TOM TPAMOTHO HCIOJIb30BATh
U3YUYEHHBIM TOHATUHHBIN amnmapaT Kypca (U3HKH, CONPOBOXKIAThH
BBICTYIICHHE ITPE3EHTALINEH;

IPU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUI paclpenessaTh
0O513aHHOCTH B TpYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/ladaMH,
CIIEIUTh 32 BBIIOJHEHHEM IUIaHa JCWCTBUM, aJEKBaTHO OLIEHUBATH
COOCTBEHHBI  BKJIaJL B  JIEATEJIIBHOCTh  TIpYyNINbl,  BBICTPAaUBATh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAS MHCHHE OKPYKAFOIIHX.

K xon1ty oOyuenus B 8 kijiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUIA:

KCIIOJIb30BATh MOHATHUSA: Macca U pa3sMepPbl MOJIEKYJI, TEIIJIOBOE IBUKECHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIINICHHBIM Tap, BIAXHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSISI DSHEPrus, TEIUIOBOM JIBUTaTElb,
AJIEMEHTAPHBIA JICKTPUUYECKUM 3apsifl, SJICKTPUUYECKOE TO0JIE, TPOBOJHUKHU
Y IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE TOJIE;
paznuyarh SBJACHUSA (TEIJIOBOE paclIMpEeHUE W CKaTue, Teruionepesnaya,
TETJIOBOE PAaBHOBECUE, CMAUYMBAHUE, KANIWIUIAPHBIE SBIICHUSA, UCIIAPEHUE,
KOHJCHCAIIMS, IIJIaBJICHUE, KpHUCTaIu3aius (OTBEpACBaHUE), KUIICHUE,
TerJionepeaaya (TEnI0nmPOBOHOCTb, KOHBEKIIMS, W3IIYUYEHHUE),
DJIEKTPU3ALUA TEJ, B3aUMOICUCTBUE 3apSAIOB, NCHUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJCHCTBUE MATHUTOB, JIEMCTBUE
MarHMTHOTO TOJIsl HA MPOBOJIHUK C TOKOM, JIEKTPOMArHUTHAST UHIYKIIHS)
[0 OIKCAaHUIO HX XAPaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX  (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHpE, B TOM 4YHucle (Pu3nueckue sBJICHUS B MIPUPO/IE:
[IOBEPXHOCTHOE HATHKEHUE U KANWULAPHBIE SBJICHUSA B NPUPOAE,
KpUcCTaJUlbl B mpupoje, uznyudenue CoiHIa, 3aMep3aHue BOJOEMOB,
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MoOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMoc(epe, FJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiM, Apeld MOoOCOB, poilb MAarHUTHOIO MOJS JJIs JKM3HU Ha
3emuie, OJIIPHOE CUSIHUE, IIPU 3TOM NEPEBOAUTH IPAKTUYECKYIO 3a1a4y B
yueOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (DU3HUECKUX
SIBJICHUH;

OTKCHIBaTh U3yYEHHBIE CBOMCTBA Tell U (U3MUYECKUE SBICHUS, UCIIONb3YS
dusznyeckrue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUS, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAs TEIIOEMKOCTh BEIIECTBA, YACJIbHAs TEIUIOTa
IUIaBJICHUS, YJEelbHAs TEIUIOTa IapooOpa3oBaHus, yJleibHas TEIIOTa
CropaHusi TOIUIMBA, KO3(DPPUUMEHT TOJE3HOro JEHUCTBHUS TEIUIOBOM
MAIllMHbI, OTHOCUTEJIBHAS BIIAXKHOCTH BO3]lyXa, JJIEKTPUUYECKUHN 3apsii,
CUJa TOKa, JJIEKTPUYECKOE HAIPSHKEHHE, CONPOTUBJIEHUE ITPOBOJHUKA,
yIEIbHOE  CONPOTHUBIICHWE  BellecTBa, paboTa U MOIIHOCTb
JJIIEKTPUYECKOTO  TOKa), NpPHU ONHCAHUM IMPAaBUIBHO TPAKTOBAaTh
(U3UYECKUI CMBICH UCIOJIb3yEMbIX BEJIMYUH, 0003HAYEHUS U €IUHULIBI
(U3MYECKUX BEIMYMH, HAXOAUTh (HOPMYJIbL, CBS3BIBAIOIIME JAaHHYIO
(¢u3NYECKyI0 BEIMYHMHY C JPYTMMHU BEJIMYMHAMM, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJl, (U3UYECKUE SBICHUS M MPOLECCHI,
WCIIOJIB3Yysd OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPHUH
CTpPOEHHUS BEIIEeCTBa, MPUHLHUI CYNEPHO3UIUHU MOoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LIENH, 3aKOH
JIxoyns—JleHlia, 3aKkOH COXpaHEHUsI DHEPIrUM, NpPU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKMCHIBATH €r0 MaTEMaTHYECKOE
BBIPA)KCHHE;

OOBSACHATH (PU3MYECKHE MPOLECChl M CBOMCTBA TE€JI, B TOM YHCIE U B
KOHTEKCTE CHUTYallU NPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JTOrHuecKux
iaroB ¢ omnopoil Ha 1—2 W3y4YeHHBIX CBOMCTBA (DU3UUYECKUX SIBJICHUU,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3a7adyd B 2—3 JEHCTBHSA, MCHOJb3YysS 3aKOHBI WU
dbopMyIibl, CBsI3bIBarOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a
YCJIOBHUSL 3aa4d 3aIMChIBATh KPATKOE YCIOBUE, BBIABISITH HENOCTATOK
JaHHBIX JUJIS  peLIeHWs 3ajaud, BbIOMpaThb 3aKOHBI W (OPMYIIBI,
HEeoOXoauMble JUisi €€ pelieHus, NPOBOAUTH PACUE€Thl M CpPAaBHUBATh
HOJIy4YEHHOE 3HaUEHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIAHHBIMY;
pacrno3HaBaTb MpPOOJEMBI, KOTOpPbIE MOXXHO pELIUTh IPU [OMOLIH
(u3NYECKUX METOAOB, UCIOJB3YSl OMNMCAHUE HCCIIENOBAHUS, BBIICISTH
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IPOBEPAEMOE MPEAINOJIOKEHNE, OLIEHUBATh MPAaBWIBHOCTh MOpSJKA
MIPOBEICHUSI UCCIICIOBAHUS, I€NIaTh BHIBObL;

IPOBOAUTH OMBITBI 1O HAOMIONEHUI0 (UBUYECKUX SABICHUN WU
(buznYeCKUX CBOWCTB TeJ (KaNMUISIPHBIC SBJICHHS, 3aBUCUMOCTD JTaBJICHHUS
BO3/lyXa OT €ro o0bEMa, TEMIEPATYPhl, CKOPOCTH IpoIlecca OCThIBAaHUS U
HarpeBaHUsl MPU HU3JIYYCHUH OT I[BEeTa H3JIydarouied (MOTJIomaroIei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHUSI BOJABI OT TEMIEPATypbl KUAKOCTH U
IIOMAaaM €€ TMOBEPXHOCTH, OJJEKTPU3alUs TEI W B3aUMOACHCTBUE
NIEKTPUYECKUX  3aps/iOB, B3aUMOJCHCTBUE TOCTOSHHBIX MAarHUTOB,
BU3yaliM3allsi MArHUTHBIX TIOJIEW TOCTOSIHHBIX MArHUTOB, JACHCTBUS
MAarHuTHOTO TOJII Ha TPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJABUTIATENI TOCTOSHHOIO TOKa): (popMyJIuMpoBaTh
IIPOBEpPSEMbIEC MPEANOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyAOBaHUs, ONMUCHIBATH X0O/1 ONbITAa U (POPMYIUPOBATH BHIBOIBI;
BBIMIOJHATh ~ NPSIMbIE  U3MEPEHUS  TEMIIEPATypbl,  OTHOCUTEIbHOMU
BJI&JKHOCTH BO3yXa, CHJIbI TOKA, HAIPSIKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U JIATUYUKOB (DU3NYECKUX BEIUYUH, CPaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOAUTDH MCCIIEAOBAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BETUYHUHBI OT
JPYrol C  UCIOJBb30BAaHUEM MPAMBIX HU3MEPEHH  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JUJIMHBI, IUIOIIAJXA IONEPEYHOIO
CEUEHHMSI U YACIBHOIO CONMPOTHUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
UAYIIEr0 4epe3 MNPOBOAHMK, OT HANpsHKEHUS Ha  MPOBOJHMKE,
UCCJIEOBAHUE TIOCIENOBATENIBHOIO M IMApaJUIEJIbHOTO  COEOUHEHUHN
MPOBOJHUKOB): TIJIAHUPOBATh HCCIEIOBAaHUE, COOUpATh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHMs], CIeAyd MNPEeAIOKEHHOMY IUIaHy, (PUKCHUpPOBATH
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl U TpapuUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (PU3MUECKUX BeIWYUH (yIenbHas
TEIUIOEMKOCTh ~ BEIECTBA, COMNPOTUBIECHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIaHUPOBATh H3MEPEHHUs, cOOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, ClIelysl MPEIJI0KEHHON HUHCTPYKUUHU, U
BBIYUCIISITh 3HAUYEHUE BEJINUUHBIL;

COOJTI0IaTh MpaBUJIa TEXHUKN 0€30MaCHOCTH TP padoTe ¢ 1ab0paTOpHBIM
00Opy/I0BaHUEM;

XapakTepu30BaTh MPUHIUIBI  JCHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOMl Ha MX omnucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOMHA, aMIEpMETp,
BOJIbTMETP, CUETUYUK 3JIEKTPUUYECKON IHEPTUH, IIEKTPOOCBETUTEIbHBIC
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npuOOpBkl, HarpeBaTeIbHbIEC ANEKTPONPUOOPHI (IPUMEPHI), DIEKTPUUECKHE
IPEIOXPaHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTATEb IIOCTOSIHHOTO TOKA),
UCIIOJIB3Ysl 3HAHMS O CBOMCTBaxX (hU3MUECKUX SIBJICHUN U HEOOXOIUMBIE
(uznyecKrue 3aKOHOMEPHOCTH;

e pAacmo3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOHCTBA M H3MEPUTEIIbHBIE
npuOopbl MO CXEMaM M CXEMaTHUYHbIM PUCYHKaM  (JKUAKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, IBUTaTeIb BHYTPEHHEIO
CropaHusi, 3JEKTPOCKOIl, PEOCTAaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
LEeNel ¢ MocaeA0BaTeNbHBIM U MAPAIIIEIBHBIM COEIMHEHUEM DJIEMEHTOB,
pasnuyas ycloBHbIE 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKHUX LETIEH;

e TMPUBOAUTH NpUMEpPbl  (HAXOAUTh HHPOPMALMIO O  IPUMEPAX)
MPAKTUYECKOIO HCIOJIb30BAHMS (U3MYECKUX 3HAHMM B IOBCEIHEBHOMN
KU3HH I oOecrniedeHnsi 0€30MacHOCTU MpU 00palieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOECHUS
HOPM 3KOJIOTUYECKOTO ITOBEIECHUS B OKPYKAIOILIEH CpEE;

e OCYIIECTBJIATH TMOHUCK HH(POpMAUUU (PUIUYECKOTO COAEpKAHHUS B
WuTepHeTre, Ha OCHOBE HMEIOUIMXCS 3HAHUUA M MNYyTEM CpaBHEHUS
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB  BBIICNIATh  MH(GOPMALMIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;

e HCIOJIb30BaTh MPHU BIMNOJIHEHUH YUYEOHBIX 33JaHUN HAy4YHO-TIOMYJISPHYIO
JUTEPATYpPy  (PU3MUECKOTO COJAEpXk aHUS, CIPABOYHBIE MaTepHUabl,
pecypcebl cetu HTEpHET, BiaaaeTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaThb COOCTBEHHBIE MUCHMEHHBIE M KpPATKUE YCTHBIE COOOLIEHUS,
o6006mass wHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3HUUIECKOTO
COJEpKaHus, B TOM YHCIE MYyOJUYHO NPEACTABISTh PE3yJbTaThl
MPOEKTHOW WJIM HCCIIEO0BATENBCKON NESITEIbHOCTH, MPU ITOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (QU3MKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALINEH;

e TpPU BBIIOJHEHUU YYEOHBIX TPOEKTOB M HCCICAOBAHUN (DU3HUECKUX
IPOLIECCOB paclpeeisiTh OOS3aHHOCTH B TpYyMIE B COOTBETCTBUHU C
MOCTAaBJICHHBIMU 33Jja4aMHM, CJIEAUTH 32 BHINIOJIHEHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBaTh KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoniy oOyueHusi B 9 ki1acce rmpeMeTHbIE pe3ysIbTaThl HA 0a30BOM ypOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

e HCHOJB30BaTh IMOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOYKa,

TPAEKTOPHS, OTHOCUTEIBHOCTh MEXAHUYECKOTO JBWKEHMS, Aepopmanus
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(ympyrasi, njacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KH, LEHTP TIKECTH, aOCOIMIOTHO TBEPIOE TEINO,
HEHTpP TSHKECTH TBEPJOTO Tejla, paBHOBECHE, MEXaHUYECKUE KoJieOaHUsl U
BOJIHBI, 3BYK, WH(GPa3ByK M YJIbTPa3BYK, O3JEKTPOMArHUTHBIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTD,
CHEKTPBl UCIYCKAaHUS M MOTJIOICHMS, anb(a, 0eTa- U raMmma-u3iayyeHus,
U30TOIIBI, SIZICPHAS] DHEPTETUKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIHMHEIHOE
JBIKEHUE, PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE MBI)KEHHE, CBOOOIHOE
NaJiIeHUE TeJ, PABHOMEPHOE JIBM)KEHHE IO OKPY>KHOCTH, B3aUMOJCICTBUE
TeJ, PEaKTUBHOE JABMKECHUE, KOJeOaTeabHOE JBIKCHUE (3aTyXarolue U
BBIHY’KJICHHbIE KOJE€OaHHsI), pE30HAHC, BOJIHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, MPSMOJIMHEMHOE paclpOCTPAHEHUE, OTPAXKEHUE U IPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JI0KEeHHE OeI0ro CBeTa B
CHEKTp M CJOXEHHE CHEKTpPalbHBIX IIBETOB, JUCIEPCHUS CBETA,
€CTECTBEHHAasl PaJHOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3JTy4YEHUs) IO OIMCAHMIO UX XapaKTEPHBIX CBOICTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3MYECKUX SBJICHUA B
OKpyXaromeM Mupe (B TOM uucie (U3NUECKHe SIBICHUS B TPHUPOJE:
IPUIIUBBI U OTJIUBBI, IBHKEeHUE T1aHeT COJTHEUHON CUCTEMbI, PEaKTUBHOE
JIBMKCHHE JKUBBIX OPraHW3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMHU,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, IyHAaMH, 53XO0, IBETa Tell,
ONTUYECKHUE SIBICHUA B MPUPOAE, OMOJOrMYecKoe AEHCTBHE BHUIUMOTO,
yIbTPapUOIETOBOIO M PEHTIEHOBCKOIO M3JIY4YEHHH, €CTECTBEHHBI
PaaMOAKTUBHBIN (DOH, KOCMUYECKHE JIy4YH, PaJUOaKTUBHOE H3IyYCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAAMOAKTUBHBIX U3IyYEHUH Ha
OpraHu3M 4eJIOBeKa), NMPH STOM MEPEBOAUTH MPAKTHUECKYIO 3aJady B
yueOHYI0, BBIACIATh CYIIECTBEHHBbIE CBOMCTBA (NMPU3HAKH) (DU3HUECKUX
SIBIICHU;

ONMKCHIBATh U3YyUEHHBIE CBOMCTBA TE M (PU3MUYECKHUE SIBJICHUS, UCIIONIb3YSI
¢dbu3nyeckue BeNUYUHBI (CpelHSsI M MTHOBEHHAs CKOpPOCTb Tejla MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEepeMeIleHHue, MyTbh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJeHMs, BEC Tejla, HUMIYJIbC Tela, HMIYJIbC CHIIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, MOTEHLHUAJIbHAs SHEPrusi Teja,
NOJHSITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAS HSHEPrUs CKaTON
NPYXKUHBI, KUHETHYECKash SHEprusi, IOJIHAsg MeXaHU4ecKas >SHeprus,
NEPUOJ U YacTOTa KOJeOaHUM, ATMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA
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TOHA, CKOPOCTh CBETA, MOKA3aTeNIb NPEJIOMIIEHUS CPEAbI), TP ONMUCAHUU
IPABWJIBHO TPAaKTOBATh (PU3MUYECKUN CMBICH HCIHOJB3YEMBIX BEJINYMH,
0003HaUYEHUs U E€IUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTH (POPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTMMH BEIUYUMHAMM,
CTPOUTDH rpaUKN H3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA Ted, (UIWYECKUE SBICHUS M TPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPTHH, 3aKOH BCEMHUPHOIO TITOTEHUS,
OPUHLMII CYNEPHO3ULMN CWJI, MPUHLUI OTHOCUTENbHOCTH [anunes,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHHs MUMITYJbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSJ0BOI0 M MAaCCOBOIO YUCEIN
IpU SIIEPHBIX PEaKUUsX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMICTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalui IMPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEpa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHUE U3 2—3 JTOTMYECKHUX
1IaroB C Omnopoi Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3UUECKUX SIBJICHUU,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3afaud (Omuparomuecs Ha cucTeMy u3  2-3
YpaBHEHHUI), UCTIONb3Ys 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3NUECKHE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3a/layd 3aIlMChIBATh KpaTKOe
yCIIOBHE, BBISBIIATH HEJOCTAIOUIME WJIM M30BITOYHBIE JAaHHbBIE, BHIOMPATH
3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE ISl PEIICHHUS, TPOBOJIUTh PACUEThl U
OLICHWBAaTh PEAJIUCTUYHOCTh IOJYYEHHOTO 3HA4YeHHUA (PU3NUYECKOU
BEJIMYHHBI;

pacno3HaBaTb NpPOOJIEMBbI, KOTOPbIE MOXHO PpEIIUTh MPU MOMOILIU
(GU3MYECKUX METOJOB, MCHOJb3Yys ONUCAHUE HCCIEIOBAHUS, BBIICIAThH
POBEPSIEMOE MPEANOJIOKEHUE, OLICHUBAaTh MNPABUIBHOCTh MOPSAKA
IPOBENCHUSI  UCCJIENOBAHMS, JEJIaTb  BBIBOJBI, HHTEPHPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3HYECKUX SBJICHUM WU
bu3nUecKux CBOMCTB Ten (M3yueHHe BTOpOro 3akoHa HploToHa, 3akoHa
COXpaHEHUs! SHEPruu, 3aBUCUMOCTH NEpPHOJa KOJEOAHWM NPy KMHHOTO
MasTHHKA OT MaccChl Ipy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIeOaHUH, MPAMOIMHEHHOE pacpoCTpaHEHHE CBETA,
pa3ioxeHHe Oeloro CBeTa B CIEKTP, U3yUEHHE CBOMCTB M300pa>keHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pa)k€HUs IpeAMeTa B COOMparolieil
JUH3€, HAOJMIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB M3IyUYEHUS):
CaMOCTOSITENILHO ~ COOMpaTh YCTAHOBKY U3 H30BITOYHOrO  Habopa
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o0OpylOBaHUs, ONHUCBHIBATH XOJA ONbITA U €ro  pe3yJbTaThl,
(bopMyIMpOBATH BHIBOIBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX U3MEPEHUHN, OMPEIeIIss
CpeHee 3HAYCHHE W3MEpSIeMON BeNMYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomieli JIMH3bI), OOOCHOBBIBATH BBHIOOpP cmoco0a H3MEpeHUs
(M3MepUTEIILHOTO PHOOpa);

IPOBOJUTH HCCIIEIOBAHWE 3aBUCHUMOCTEM (DU3MYECKUX BEIWYUH C
UCIIOJIb30BAaHUEM NPSAMBIX HM3MEPEHUN (3aBUCHMOCTHh IYyTH OT BpEMEHH
IpU PaBHOYCKOPEHHOM JBIDKEHHWU 0€3 HauyaldbHOM CKOPOCTH, MEpHOa
KOJICOaHMI MaTeMaTH4YeCKOro MasTHUKa OT JJIMHbl HUTH, 3aBUCHUMOCTHU
yria OTpaK€HUs CBETa OT yIJia MaJieHUs U YIJia MPEOMJICHHS OT yriia
NaJieHns). IUIAHUPOBAaTh HCCIENOBAaHUE, CaMOCTOSTENIBHO CcoOUpaTh
YCTaHOBKY, (PUKCHpOBaTh pe3ynbTaThl MOJYYCHHOH 3aBHCHUMOCTH
dbu3MYeCcKNX BEJIWYMH B BUJE TaOiull U rpaduKkoB, AenaTh BBIBOJBI MO
pe3yJibTaTaM HCCIeI0BAHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpeHUs: (U3MUECKUX BEIMYUH (CpeaHsis
CKOpPOCTh M YCKOpEHHE Tela TMpH PaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHMsl, KECTKOCTh MPYKHUHBI, KOIPPUUIHEHT
TPEHUsI CKOJIBKEHMsI, MeXaHHueckas pabdoTa M MOIIHOCTb, YacToTa H
nepuoa KojeOaHMH MaTeMaTH4ecKoro W NPYKHMHHOTO MasiTHUKOB,
ONTHYECKass CWiIa coOuparoniel JMH3bI, PATUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTAJIbHYIO YCTAHOBKY H
BBITIOJHATh U3MEPEHUS, CIeNysl MPEeAI0oKEHHOW MHCTPYKIIUH, BBIUYUCIATH
3HaYCHHUE BEJIMYUHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YJIbTAaThl C YUETOM
3aJaHHOU MOTPEIHOCTU U3MEPEHHU;

cOOJII01aTh MpaBUiia TEXHUKK 0€30MaCHOCTH MpH paboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

pas3nuyaTh OCHOBHBIC TIPU3HAKKM M3YyUYEHHBIX (PUINYSCKUX MOJIETICH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPIOE TEI0, TOYEUYHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, IJIaHETapHas MOJIeh aToMa, HYKJIOHHAas
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUSA HW3YYCHHBIX MPHOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpPOH Ha WX OMHCAaHHUS (B TOM YHCIIE:
CHHUIOMETP, TATUYUKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHHMsI, paKeTa,
9XOJIOT, OYKH, MepHuckomn, ¢(oToanmapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03MMETp, KaMmepa BuiabcoHa), HCHONB3ysS 3HAHHUS O
CBOMCTBaX (PU3MYECKHX SBJICHUH U  HEOOXOIUMble  (U3HUECKHE
3aKOHOMEPHOCTH;
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UCITIOJI30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU HM3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX NPUOOPOB M TEXHOJIOIMUECKHX IPOLIECCOB
OpU pPELIEHUH Y4EeOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI JUIs
IOCTPOEHUS N300paXKEHU B IIJIOCKOM 3€pKajie U coOuparonien JuH3e;
OPUBOJUTH  NpUMEpPbl  (HaXoAUTh  MHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MYECKMX 3HAHUW B IMOBCEIHEBHOU
KU3HU 1 obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOILIEH CpeAc;

OCYIIECTBIATh MNOMUCK HMHpopManuu (U3NYECKOTO COJEp)KaHUs B
HuTepHeTe, caMOCTOATENbHO (HOPMYIHUPYsI TOMCKOBBINA 3alpoc, HAXOAUTh
NyTH ONpPEAEIICHHUs TOCTOBEPHOCTU MOJIYYEHHOM MH(POPMALUA Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITIOJIB30BaTh MPHU BBINOJIHEHUHM YYEOHBIX 3aJaHUl Hay4YHO-TIOMYJIPHYIO
JUTEepaTypy  (QU3MYECKOrOo  COAEpKaHUs, CIPAaBOYHBIE MaTepualbl,
pecypcebl cetu IHTepHET, BiIaieTh NPpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHPOpMallMM U3 HECKOJbKUX HCTOYHUKOB (PU3UUECKOTO COACpIHKaHMUS,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl MPOEKTHOM MIIM MCCIIEI0BATENbCKON
NEeATENbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT K3y4yaeMoro paszaena (U3HKM U COMPOBOXKAATH
BBICTYIUICHHE Mpe3eHTalueil ¢ Yy4eTOM OCOOEHHOCTEH ayAuTOpUHU
CBEPCTHHKOB.
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COAEPXKXAHUE OBYYEHUSA
7 KIIACC

Pasznen 1. ®u3uka u eé posib B IO3HAHUM OKPY KAKOIIEr0 MHPA.

®uszuka — Hayka o npupoxe. fABneHus npuponbl. DU3NYECKUE SBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BennuuHbL. W3mepenue ¢usnyeckux BenuuuH. Dusnueckue
npudopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKHM H3y4yaloT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJ] MO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0OBICHEHNE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHHUS.

2. @uznyeckue NpudOPHI U NPoIeypa MPsIMbIX U3MEPEHNUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnwie pabomol u onvimel.
1. Omnpenenenue EHbI JEICHUS MIKAIbl U3MEPUTEIBHOTI0 Mprudopa.
2. H3MmepeHue pacCTOSHUN.
3. M3mMmepenue o0bEMa KUJIKOCTH U TBEPOTO Tea.
4. OnpeneneHue pasMepoB MajbIX TEIL
5. M3Mmepenue temreparypsl HNpH NOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCThH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIIBHO, TeM O0Jblle, YeM OO0JbIlIe BhICOTA
ITyCKa.

Pa3znen 2. [lepBoHayaibHbIE CBEJIEHUSI 0 CTPOEHHH BelleCTBA.

Crpoenue BemiecTBa: aroMbl W MOJEKYJIbl, HX pasMmepbl. OMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBkeHne dacTul BemecTBa. CBsA3b CKOPOCTHM JABMIKEHHS YACTHL C
temnepaTypoil. bpoyHoBckoe nBmwxeHue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOEHHUE Ta30B, KMIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3aMMOCBSA3b MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Hemoncmpayuu.
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1. HaGmioneHune 6poyHOBCKOTO JIBUKECHHUS.

2. HaGmonenue nuddysum.

3. HaGmiomenue  siBIeHHWM,  OOBACHSIONIMXCS ~ MPUTSHKCHHEM WM

OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie padbomul u onvimel.

1. Ouenka JuameTpa aroMa METOAOM PSAOB (C  HCIOJBb30BAHHEM

doTtorpadmii).

2. OnbIThI IO HAOIIOJEHUIO TEIIOBOTO PACIIUPEHUS T'a30B.

3. OmnbIThI IO OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJIIPHOTO TPUTSKEHUSI.

Paznen 3. /IBM:keHHe ¥ B3aUMO/IeiicTBHE TeJl.

Mexanuueckoe JABrKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBHMKEHHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.

SBneHne uHepUMHM. 3aKOH HMHEpUMHU. B3auMmopaeicTBHEe Tel KAk NpPUYHHA
U3MEHEHUSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBSI3p IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B E€IMHHULEC
00BéMa BellecTBa.

Cuita Kak xapakTepUCTHKA B3auMoeHcTBHs Ten. Cuia ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SBJIEHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TsKeCcTH Ha Ipyrux ruianerax. Bec rena. HesecomocTs. Cnoxxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cui. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHn4ecKoro ABUKEHUS Tea.
N3mepenne CKOpoCTH IPSIMOJIMHEWHOTO ABH>KECHHS.
HaOnronenue siBjeHUsI HHEPIUH.

1

2

3

4. HabGnroneHue u3MeHeHUsI CKOPOCTH ITPU B3aUMOICUCTBUHU TeEI.

5. CpaBHEHHE MacC IO B3aUMOJICUCTBUIO TEJ.

6. CroXeHue CUI, HalpPaBJICHHBIX MO OJTHON MPSIMOA.

Jlabopamopuvie padbomul u onvimel.

1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABUXKEHUS (IlIapUKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpepeneHue CpeHE CKOPOCTHU CKOJIBKEHMsI OpycKa WM IapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnbIThI, NEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHus (aedopmaruu)
NPY>KUHBI OT TPUIOKEHHOU CHUJITBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHIIBI TPEHHUSI CKOJIbKEHUS OT

BC€Ca TCJIa N XapaKTCpa COIIpUKACAIOITUXCS HOBCpXHOCTCﬁ.
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Paznen 4. JlaBienne TBEPABIX TeJl, })KUAKOCTEH 1 ra3oB.

Hanenue. CrnocoObl yMEHBIIEHUS U YBEIUYECHUS aBiieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza or o0bEma, Temmeparypel. llepenaua naBneHus
TBEPABIMU TEJIAMM, JKUIKOCTAMHM M Taszamu. 3akoH Ilackaisa. IIHeBMaTmueckue
MAalIMHbl. 3aBUCHUMOCTh JABJIEHMs KMJIKOCTH OT TIyOuHBL. ['mapocrtarnueckuit
napajokc. Coobatouecs cocynpl. ['uapaBinueckne MEXaHU3MBbl.

Atmocdepa 3emnun u atrmochepHoe namieHue. [IpuunHBI CyIIeCTBOBaHUS
BO3MymrHONW 000moukn 3emiu. OmbiT Toppuuemmm. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpuOops! 17151 U3MEPEHU AaTMOC(PEPHOTO TABICHMUS.

JleficTBUE KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPBI.

Ilepenaya naBiaeHUs )KUIKOCTBIO M Fa30M.

Coobmiaroiuecs Cocy/ibl.

I'mapaBnrueckunii mpecc.

[IposiBeHue neicTBUS aTMOCPEPHOTO JABICHUSI.

3aBUCUMOCTh BBITAJKUBAIOUIEH CHUJIBI OT 00bEMA MOTPYKEHHOM YacTu
TeJa U INIOTHOCTH KUIKOCTH.

I o

N

PaBeHCTBO BBITATKMBAIONIEH CHIIBI BECY BBITECHEHHOW KUIKOCTH.
Y ciioBue 11aBaHusl TEN: TJIABAHUE WIM OTPYKEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOIIICHUS TNIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopnvie pabomol u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIe OT 00BbEMA MOTPYKEHHOM B
JKUJIKOCTh YaCTH TeEJa.

2. OnpenenieHUE  BBITAIKMBAIOUICH CHUJIbI, JCHCTBYIOIIEM Ha  TEJoO,
IIOIPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEN CUIIbL, IEUCTBYIOIIEN HA TEJIO
B ’KMJIKOCTH, OT MacCChI T€Ja.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCMMOCTH BBITAJIKUBAIOIICH CHUJIbI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OO0BEMA MOTPYKEHHOU B
JKHUJIKOCTh YaCTH TeJla U OT TNIOTHOCTH JKUJIKOCTH.

5. KoHCTpyWpoBaHHe apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKUM U
OIIpEelEIIEHUE €€ IPy30H0ABEMHOCTH.

Pa3znen 5. PaboTa n MOIHOCTB. DHEPrusi.

Mexannueckas padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbivara. IlpuMeHeHue TMpaBuia paBHOBECHUs pbluara K OJIOKY.
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«3onoroe mnpaBwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas HW TNOTEHIMANbHAs DJHEPIUS.
[IpeBpalieHrie 0OTHOrO BUIa MEXAHHMYECKOW SHEPTUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie pabomot u onvimel.

1. Omnpenenenve pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBM)KCHHUU Tella

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnenoBanue yciioBUil paBHOBECHUS pblyara.
3. M3amepenne KIIJ] HaKIIOHHOW MJIOCKOCTH.

4. W3yyeHue 3aKk0Ha COXpaHEHUs] MEXaHUYECKON SHEPIUH.
8 KJIACC

Pa3nen 6. TensioBble ABJIEHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOPUH CTPOEHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPUU.

Mopenu TBEPAOro, KUAKOTO M ra3000pa3HOrO0 COCTOSIHMM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.
CMaurBaHMe U KaNWUIIPHBIE SBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBs3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEW HHEPruu:
TeIrIonepeaaya 17§ COBEpLIEHUE paboTHI. Bunpr TEIUIONEpENAUN:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuyectBo TemnoTel. YenpHas TEMJIOEMKOCTH BeIIeCTBA. Terioo0OMeH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TeruioBoro OanaHca. IlnaBienune
OTBEPACBAHUE KPUCTAJUIMUYECKMX BELIECTB. YJEJbHAs TEIUIOTA IUIaBJIEHUS.
[TapooOpazoBanue u koHzaeHcanus. Mcnapenue. Kunenue. YnenbHas Temiora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTrMoc(hepHOro
JTABJICHHUSL.

BrnaxHocTbs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJIbHas TEIIOTa CTOPAHHUS.

[Tpununer padotel TemioBbix asurareneir KIIJ[ rtemmoBoro aBurarerns.
TernnoBble IBUTaTENN U 3aIIUTa OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHHUsI U IPEBPALLEHUS SHEPTUU B TEIUIOBBIX ITPOLIECCAX.

Hemoncmpayuu.
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AR A

Ha6nronenue 6poyHOBCKOTO JBUKCHHS.

Hab6nronenune muddysun.

HaOmroieHue siBiieHHI CMauuBaHKsI U KAITMJUIPHBIX SBJICHU.
HaOmroieHre TerioBoro pacmpeHus Tel.

V3MeHeHre NaBicHUs ra3a Mpu U3MEHCHHHM 00bEMa W HArpeBaHUM MU
OXJIAXKICHUH.

[TpaBwita U3MEpEeHHS TEMITEPaTyPHhI.

Bunp! Terionepenayn.

OxJ1aKICHHAE TIPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepIiieHuU padOThl BHSIITHUMHU CHJIAMHU.

. CpaBHEeHHE TEIIIOEMKOCTEH Pa3IMYHbBIX BEIIIECTB.

. HaOmronenue kumneHus.

. HaGmroieHme mocTostHCTBA TEMIIEPATypPhl MPH TUTABIICHUH.
13.

Moienu TENJIOBBIX ABUTATEIEH.

Jlabopamopnwie pabomol u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO NEUCTBUS CUII MOJICKYJISIPHOTO MPUTSKEHHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpITel MO0 HAOMIOAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenre AaBiIeHNs BO3AyXa B OaJIOHE IIIPHUIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCHMOCTh JABJICHHS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3sl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJOMKA KUJIKOCTH
B TEPMOMETPUUECKOM TPYOKE OT TeMIEPaTyphl.

HaGmronenve w3MeHEHHMS BHYTPEHHEM OHEpPruud Tela B pe3yJbTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

UccnenoBanue siBaeHUs TEIJI000MEHA MPU CMEIIMBAHUU XOJOAHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

Ornpenenenue y1enbHON TEMIOEMKOCTH BEILIECTRA.

HccnenoBanue nporecca ucnapeHusl.

OrnpeneneHrne OTHOCUTENIBHOM BIIaKHOCTH BO3TyXa.

Ornpenenenue y1eaIbHON TEIIOTHI MIJIABICHUS JIb/A.

Pa3znen 7. DiiekTpryeckne U MAarHMTHbIE SIBJICHUS.

OnexkTpuzanus Tel. J[Ba poja 3JIEKTpUYECKHUX 3apsiioB. B3aumojneicTBue
3apsbKeHHbIX Tell. 3akoH KyrnoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJECHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TETIAMH).
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Onextpuyeckoe mnose. Hanpsyk€HHOCTh snekTpuueckoro mnosd. [IpuHumn
CYIIEPIO3UILIMU JIEKTPUUECKUX IM0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocutenun 37meKTpUYEecKUX 3apsA0B. DJIEMEHTAPHBIM 3JIEKTPUYECKHI 3apsii.
Crpoenne aroma. IIpoBOgHMKM W AMDJIEKTPUKH. 3aKOH  COXpaHEHUs
JIEKTPUYECKOTO 3apsija.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAaHUSA JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOTO TOKa. JIEHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onexktpuyeckas nenb. Cuia Toka.  DIJIEKTPUYECKOE  HAIpPSKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEIBHOE CONPOTUBIIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W HapajUIeNIbBHOE  COEIMHEHHE
IIPOBOJHHKOB.

Pabota M MONIHOCTh »3JEKTPUYECKOro Toka. 3akoH Jlxoyns—Jlenna.
DneKkTpuYecKre Uenu U MoTpeOUTenu 3NMEeKTpUIECKor 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[locTostHHBIE ~ MarHWThl.  B3anMOJEHCTBME  MOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €T0 3HAYECHUE IS KU3HU Ha 3eMIIe.
OmeiT  Opcrena. MarauTHoe T1OJ€  BJIEKTpUYECKOro Toka. [IlpumeHenue
JIEKTPOMArHUTOB B TEXHUKE. JIEICTBHE MarHUTHOTO NOJI HA IIPOBOJIHUK C TOKOM.
DNEeKTPOABUTaTENb IOCTOSSHHOTO TOKa. Mcmosib30BaHWE 3JIEKTPOJABHUraTENe B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 3JIEKTPOMArHUTHOM MHAYKUuU. [IpaBuiio Jlenna.
DIJIEKTPOreHEPATOP. CnocoOb1 MTOJTyYEHHUS ANEKTPUYECKOU SHEPIUH.
DNEeKTPOCTAaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHH.

Jemoncmpayuu.

DIIeKTpU3aLUS TEL.
JIBa poJ1a DIEKTPUYECKUX 3apsiA0B U B3aNMOJICHCTBUE 3aPSKEHHBIX TEIL.
Y CTpOUCTBO M AEHUCTBUE IEKTPOCKOMNA.
DnekTpocTaTuyecKasi HHIyKIUS.
3aKOH COXpPaHEHHUS DIIEKTPUUECKUX 3apSAI0B.
[IpOBOIHUKY U TUAIIEKTPUKH.
MopnenupoBaHue CUIOBBIX JIMHUHM 3JIEKTPUYECKOTO TTOJIS.
M cTOYHNKN OCTOSAHHOTO TOKA.
JIeCTBHS SIIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B JKHJIKOCTH.
. 'a30BbIM pa3psn.
. I3MepeHne cuibl TOKa aMIEPMETPOM.
. I3aMepeHne aIeKTprUUeCKOro HalpsKEHUS BOJIbTMETPOM.
. PeocTaTt 1 MarasuH cOnpoTHUBICHUN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

B3anMoaelicTBHe NOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTHU Pa3/ICJICHUS MTOJOCOB MAarHUTA.
MoennpoBaHre€ MAarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OnbIT OpcTena.

MarsnuTtHoe 1oJie TokKa. DJIeKTPOMarHur.

JlelicTBHE MAarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.
DJIEKTPOJABUTATEIH TOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS 3IEKTPOMArHUTHOM MHTYKIIVH.

OneiTel @apages.

3aBUCUMOCTh HANpaBJICHUS WHAYKIIMOHHOIO TOKa OT YCJIOBHHM €ro
BO3HUMKHOBCHUS.

DJIEKTpOreHepaTop NOCTOSHHOTO TOKaA.

Jlabopamopuvie pabomol u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbIThl MO HAOMIOACHUIO HJIEKTPHU3AlMU Tl MHAYKIMEH W TpH
CONPUKOCHOBEHHH.

UccnenoBanue JEWCTBHUS DJIEKTPUYECKOTO TIOJII HAa MPOBOJHUKU U
JTUAJICKTPUKHU.

COopka u mpoBepKa pabOoThI ANEKTPUUECKOMN MU ITOCTOSTHHOTO TOKA.
N3MepeHue u peryampoBaHue CUIIbI TOKA.

N3MepeHue u peryaupoBaHre HAMPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO YE€pe3 PEe3UcTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOITUE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOWAAX MOMEPEYHOTrO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIOXKEHUS HAINPSHKEHUUA IMIPU  TOCIEI0BATEIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia ajis CWIbl TOKa MpU MNapaJIeIbHOM COCIUHEHUHU
PE3UCTOPOB.

Onpenenenue paboThl NMEKTPUYECKOTO TOKA, UIYIIETO Yepe3 pe3nucTop.
OnpezneneHre MOIIHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISAEMOW Ha
pe3ucTope.

HccnegoBanue 3aBUCMMOCTH CUJIBI TOKA, WIYIIETO YEpe3 JAMIIOUKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarersi.

UccnenoBanre MarHUTHOTO B3aMMO/ICHCTBUSI MIOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHMTHOrO TMOJS  TOCTOSSHHBIX ~ MArHUTOB  IPU  HX
OOBEAMHEHUH U pa3/ICIICHUN.

Hccnenoanue neicTBUA 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
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17. OnBITBL, JI€MOHCTPUPYIOIIME 3aBHUCHUMOCTh CHJIBI  B3aWMOJEHCTBUSA
KAaTyIIKd C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBJICHHsS TOKa B
KaTyIlKe.

18. MI3y4yeHue 1elicTBUSI MATHUTHOTO T0JIS HA IPOBOJHMK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHre paboThl AIEKTPOABUTATENS.

20. 3mepenne KII/] anexkTpoaBUraTtenbHON yCTaHOBKH.

21. OnbITEL MO MCCIIEIOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHOW HHIYKIIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJeHMSI.

Mexannueckoe naBwkeHue. MarepuanbHasg Touka. (Cucrema OTCUéETa.
OTHOCUTENBHOCTh MEXAHMYECKOIO JBWKECHHS. PaBHOMEpHOE NPSMOJIMHENWHOE
nBrkeHue. HepaBHomepHoe npsiMonuHeNnHoe ABrkeHUE. CpenHsss 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMOiMHEHOE JBHkeHHe. (CBOOOmHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE NBIXKEHHE MO OKpYKHOCTH. [lepuon u yactora oOparieHus.
JIunelHas u yrioBas CKOpocTH. L[eHTpocTpeMUuTENnbHOE YCKOPEHHUE.

ITepseiit 3ak0oH Herotona. Bropoii 3akon Herotona. Tpetunt 3akoH HerotoHa.
[IpuHIMII CYTIEPIIO3ULINU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cujla TPEHUS CKOJIBXKEHUS, CUila
TPEHUS MTOKOS1, APYTUE BUJIbI TPEHUS.

Cuna TSDKECTH W 3aKOH BCEMUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBmwxenne manHeT BOKpyr CosHma. IlepBas kocMuueckas CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. M3MeHeHne mMmitynbca. IMIysabC cuiibl. 3aKOH COXpaHEHUs
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass paboTa W MOIIHOCTb. PaboTa Ccuil TSXKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHepruu U padoThl. [loTeHIManbHas YHEPTHS Tella, TOAHITOTO Haj
MMOBEPXHOCTHIO 3eMiM. [loTeHmanbHas 3HEPTUs C:kaTou npykuHbl. Knnetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPTHUH.

Hemoncmpayuu.

1. HabnrogeHme MexaHMUECKOTO JIBHXKCHUS TeJla OTHOCUTEIHLHO PA3HBIX TEll

OTCY€Ta.
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o v kA w

10.
11.
12.
13.
14.
15.
16.

CpaBHeHHME NyTe€d M TPAEKTOPUN ABMKEHUS OAHOIO M TOrO K€ Teia
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne cKOpoCTr U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHHS.
Hccnenosanne npru3HakoB paBHOYCKOPEHHOTO IBUKEHHS.

HabGutoieHue 1BUKEHUS Tela 10 OKPYKHOCTH.

HabutoieHne MexaHM4eCKHX SIBJICHUN, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PAaBHOMEPHOM M YCKOPEHHOM JBWKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MacChl Tela U JACHCTBYIONICH Ha HETO
CHJIBI.

HaGnronenue paBeHcTBa CUJl PY B3AaMMOJIEHCTBUH TEJL.

N3meHenue Beca Tesa Npyu yCKOPEHHOM JBHYKEHHUU.

[lepemaya nmmynbca npyu B3aNMOJECUCTBUU TEIL.

[IpeoOpa3oBanus F3HEPTUU IPU B3AUMOACHCTBUU TEJL.

CoxpaHeHne UMITyJIbca IIPU HEYIIPYTOM B3aMOJACUCTBHH.

CoxpaHeHHe UMITyJIbca MPU A0COITIOTHO YIPYTOM B3aUMOJICHCTBUU.
HabutoieHue peakTHBHOTO IBU)KECHUSI.

CoxpaHeHre MEXaHUYECKOM SHEPTUH MTPU CBOOOTHOM MaICHUH.
CoxpaHeHHe MEXaHUYECKOM YHEPTUU NPH JBUKEHUU TeNA MO 1eHCTBHEM
IPYKHUHBIL.

Jlabopamopnwvie pabomol u onvimel.

1.

KoncTpynpoBanme TpakTa Ijisi pa3roHa M JalbHEHUIIIETO PaBHOMEPHOTO
JBMDKCHUS IIApUKA WA TEIICIKKH.

Onpenenenue CpeaHEl CKOPOCTH CKOJIBKECHHS OpycKa WIIM JIBHOKCHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

OmnpeneneHre yCKOPEHHS Tela TPU PABHOYCKOPEHHOM JIBIKCHHUH I10
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPCHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TIPU PABHOYCKOPEHHOM JBWKEHUU 0€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psA HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIIHAE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKCHHS OT  CHUIBI
HOPMAaJILHOTO JIABJICHHMS.

Omnpenenenre K03hHUITMEHTA TPEHUS CKOJTBKCHHS.

Ornpenenenue KECTKOCTH MTPYKUHBI.

Omnpenenenre pabOThI CUJIBI TPEHHS MPU PABHOMEPHOM JABHKCHHUH Tella
10 TOPU30HTAIEHON TTOBEPXHOCTH.
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10. OmpenenieHne  pabOTHl  CUJIBI  YIIPYTOCTH TIPH  TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBHYKHOTO M TIOIBUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUs SHEPTHH.

Pa3znen 9. Mexann4yeckne KoJieOaHUSI M BOJTHBI.

KonebarenbHoe npmxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: TIEPHO/I,
4acToTa, aMIUIMTYy1a. MateMaTu4ecKuil U NpyXKUHHBIN MasTHUKU. [IpeBpanieHue
SHEPIUM NPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxatomue  koneOaHus. — BpiHykneHHble — kosieOaHusA.  Pe3onaHc.
Mexannueckue BoaHbl. (CBoiicTBAa MeXaHWYeCKUX BOJH. IIpogonbHbiE H
MONIEpEUYHbIE€ BOJHBIL. [[MMHA BOJHBI M CKOPOCTh €€ PpacHpOCTpPaHCHHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJ€, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxeHue 3Byka. MH]pa3Byk u
VIIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenuwe koJjieOaHWi Tea IIOA AEHUCTBUEM CHIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaOnronenue BRIHYKICHHBIX KOJIEOaHUHN U pe30HaHCca.

PacnipocTpanenue npo0JIbHBIX M MOTIEPEYHBIX BOJIH (HA MOJICIIH).

Habmronerune 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnvie pabomoul u onvimel.

1. OmpeneneHue YacTOThl M TMEpHOJa KoJieOaHUN  MaTeMaTHYECKOTO
MasiITHUKA.

I A

2. OmpepeneHue 4aCTOThI U IEPHOJIA KOJIEOAHUN TIPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPUO/Ia KOJICOaHUH TOIBEIIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
4. VccnemoBaHue 3aBUCUMOCTH MEpHO/1a KOJI€OaHU IPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka He3aBUCUMOCTH Mepuoja KojJebaHWil rpy3a, MOJBEIIEHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuoja  KojeOaHuit
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. U3mepenue yckopeHus: CBOOOTHOTO MaICHHS.
Pa3nen 10. DjekTpoMarHuTHOE M0JIe U DJIEKTPOMATHUTHbBIE BOJIHBI.
OJIEKTPOMarHUTHOE  TOJie.  DJEKTpOMarHuTHble  BOJIHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. I[llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJIsi COTOBOM CBSI3H.
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DnexkTpomMarHuTHas npupoga csera. CkopocTs cBeTa. BogHOBBIE cBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie padbomul u onvimel.

1. M3yyeHnue CBOWCTB 3JCKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWIIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE SIBJICHMS.

JlyueBass ~ mogmenb  ceera.  Mcrounuku — cBera.  I[IpsAmonunHeriHoe
pacnpoctpanenue cBera. 3atMenust ConHua u JIynel. Otpaxenne ceta. [lnockoe
3epKaJI0. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBerta. [lomHoe BHYTpeHHEE
OoTpaxkeHHe cBeTa. lcronp3oBaHME TOJHOTO BHYTPEHHETO OTPAXKECHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm myweit B JnmH3e. Onrtuyeckas cucrema (oroamnmapara,
MUKpOCKONa M Tejeckomna. ['7a3 kak omnrudeckas cuctema. BimM30pykocTh u
JAIBHO30PKOCTb.

Paznoxenue Oemoro cBera B crnektp. Omnbitel HptoroHa. Croxenue
CIEKTPAJIbHBIX LBETOB. J{Hcnepcus ceera.

Hemoncmpayuu.

[IpsiMonuHEHOE pacIipOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomy4yenue nzo0paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue ceera.

OnrTrueckuii CBETOBOJ.

Xox myueld B coOUparoiei JIuH3e.

Xoq JIyde B pacCEUBAIOLIEN JIMH3E.

[Tomyuenune n300pakeHUi C MOMOUIBIO JINH3.

[Ipunuun nevictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOMA.

10. Moaenb riaas3a.

11. Pa3noxenue 0enoro cBeTa B CIEKTP.

12. [omy4yenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuvie pabomoul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yrja OTPA)KEHUSI CBETOBOTO Jiyya OT yria
NaJICHUsL.

L 0 N ok w N e

2. W3yuenune xapakTepucTUK HU300pakeHUsI MMPEMETA B INIOCKOM 3epKaie.
3. HccnenoBanue 3aBUCUMOCTH yTiia IPEJIOMIICHHS] CBETOBOTO JIyda OT yria
NaJICHUs] HA TPAHULIE «BO3yX—CTEKIIOM.
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4. Tlonydenue n300pakeHU C MOMOIIBIO COOMPAIOIIEH JTUH3BIL.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI K ONTUYCCKOM CHITBI COOMpArOIeit
JIMH3BI.

6. OIBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CHEKT.

7. ONBITHI TIO BOCIPHUATHIO I[BETA MPEIMETOB MPHU UX HAOIIOACHUHN Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBauroBble IBJICHHUS.

OmnbiTel Pesepdopna u mmanerapHas mojaens aroma. Moxens atoma bopa.
Hcnyckanue u noriouieHue cBera atoMoM. KBautel. JInHelyaThie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, OeTta- U raMmma-uzinydeHus. CTpoeHrne aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. W3otonmsl. PaanoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SEP.

SAnepHbie peakiuu. 3aKOHbI COXPAHEHHUs 3apsSJ0BOIO M MAacCOBOTO UMCEJ.
OHeprusi CBsI3W aTOMHBIX siaep. CBsA3p Macchl W SHEpruu. Peakuumm cuHTE3a U
nenenud saep. Ucrounuku 3aeprun CosHIa U 3BE3I.

Anepnas sHepreTuka. JleWCTBUA pPaAUOAKTUBHBIX HU3IIYYECHUN HA IKHUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHoekTpbl U3IIy4YEHUS U TOTJIOMICHHUS.

2. CrnekTpsl pa3IMyHbIX ra30B.

3. CnekTtp Bomopoa.

4. HaOmronenue TpekoB B kamepe BunbcoHa.

5. Pabota cuérunka MOHU3UPYIOMUX U3TYUCHH.

6. Peructpanus usiydeHus NpUpOIHBIX MUHEPAJIOB U MMPOIYKTOB.

Jlabopamopuwvie padbomoul u onvimel.

1. HaOmropeHue CIIOMIHBIX U TUHEWUYATHIX CTIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE IHEPTUM YACTHUIIBI IO TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOPHUTEJIBbHO-0000IAIOIIUIT MOXYJIb.

[ToBTOpUTENHEHO-0000MIAIOIINI MOTYJb MPEAHA3HAYEH TSI CHCTeMaTH3alluu
U 0000IICHUS  TPEIMETHOTO  COJEpKaHWs W OMbITa  JCSATEIHHOCTH,
NPUOOPETEHHOTO MPU U3YUCHUH BCEro Kypca (PU3MKH, a TakXe JJIS MOJATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY »JK3aMEHY Mo (Qu3uke s o0ydarouuxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeaAMET.

[Ipy U3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
NeSATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTICUMBACTCS JOCTIKEHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  oOyudeHus, Gopmupyercs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTh: OCBOEHHE HAay4YHBIX METOJOB HCCIEI0BAHUS
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SBICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHUSIMH OOBICHATH (DU3UUECKHE
ABJICHUA, IIPUMEHsAS [OJy4CHHBIC 3HAHMs, pellaTh 3aJa4yd, B TOM YHCIIE
KA4E€CTBEHHBIE U OKCIICPUMEHTAJILHBIE.

IIprHIMINATBHO IEATEIBHOCTHBIM XapakTep NAHHOIO paszeiia peaau3yercs
3a cuér TOro, 4yro oOOyyaroluecss BBIIOJHAIOT 3aJaHus, B KOTOPBIX UM
IIPEJIaraeTcs:

HA OCHOBE IIOJIyYCHHBIX 3HAHMM pacmo3HaBaTh M HAYYHO OOBSICHATH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAYYHBIE METO/IbI NCCIIEIOBaHUS (PU3MUECKHX SIBICHUN, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSICHATh HAy4yHbIE OCHOBBI HamOOJee BaKHBIX JOCTH)KEHUH COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTUYECKOTO MCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILIECHHS U COXPAHEHHS BCEX M3BECTHBIX BHIIOB
DHEPIUH.

31



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHnue
(uudposbie)
n/ pa3/eioB U TeM Bcer | KonTpoibn IIpakTHyeck
o0pa3oBaTejibHbIE
I nporpamMmMel 0 ble padoThbI ue padoThbl
pecypcsl
Paszjnen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAIOIIEro MUpPa
bubnuorexa [IOK

®du3uka - HayKa o

11 2 https://m.edsoo.ru/7f416
MpUpOIC 104
DU3IIeCKILe bubnuorexa [JOK

1.2 2 1 https://m.edsoo.ru/7f416
BEJTUYHAHEL

194

EcrectBennonayun bubnnoreka [JOK

1.3 BII METOT 2 1 https://m.edsoo.ru/7f416
MO3HAHMS 194

Utoro no pazneny 6

Paznen 2. HepBOHa‘{a.}IbHLIe CBCICHUSA 0 CTPOCHUH BELIECTBA

CIpocHie bubnuoreka [JOK
2.1 p 1 https://m.edsoo.ru/7f416
BEIlleCTBA
194
JIBrokeHue u bubmmoreka [IOK
2.2 B3aUMOJICHCTBHE 2 1 https://m.edsoo.ru/7f416
YaCTHUIl BEIIECTBA 194
ArperartHbie bubmuoreka [JOK
2.3 COCTOSIHHSI 2 https://m.edsoo.ru/7f416
BeIllecTBa 194
Hroro no pazaeny 5
Paznen 3. /IBu:keHHe U B3aMMO/IeHCTBHE Te
Mexanudeckoe bubmorexa [IOK
3.1 3 https://m.edsoo.ru/7f416
JIBIDKEHHE
194
WHepiums, Macea but6mmoreka [JOK
3.2 I, ’ 4 1 https://m.edso0.ru/7f416
IJIOTHOCTH
194
Bbub6nunoreka [IOK
3.3 Cuna. Bugsl cun 14 1 2 https://m.edso00.ru/7f416

194
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Uroro no pazneny 21

Pa3nen 4. JlaBjieHne TBEPABIX TeJl, JKHAKOCTEl U ra3oB

[aBnenue.
[Tepenaua
N — bu6nmoreka [IOK
4.1 . 3 https://m.edsoo.ru/7f416
TBEPILIMU TEIAMH, 194
JKUIKOCTSIMH U -
razamMu
bubnnorexa [JOK
JlaBieHue
4.2 5 https://m.edsoo.ru/7f416
KUIKOCTH
194
bubnuoreka [IOK
A
4.3 voceproe 6 https://m.edso0.ru/7f416
JTABJICHHE
194
JelicTBue
JKUJIKOCTH U ra3a Ha bubmorexa [IOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
MOrpy)EHHOE B
194
HHUX TEJIO
Hroro no pazneny 21
Pa3nen 5. PaGora m MomHoCTH. JHEprus
bu6nmmorexa [IOK
Pa6
51 abota 3 1 https://m.edsoo.ru/7f416
MOIIIHOCTh
194
MpocThie bubnuoreka [JOK
52 P 5 1 https://m.edsoo.ru/7f416
MEXaHH3MBI
194
Mexanuueckas bubmorexa HOK
53 4 1 1 https://m.edso0.ru/7f416
SHEprus 104
Hroro no pazaeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOBIIO 68 3 12
I[TPOTPAMME
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8 KJIACC

KoanuectBo 4yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue
(uudposbie)
n/ | pasienoB H TeM Becer | Konrpoabnnl | IIpakruyeck
o0pa3oBartejibHbIE
n NMporpaMmbIl 0 € padoThl ue padoThbl
pecypchl
Pasznea 1. TenjioBbIe ABJICHUA
Crpoenue u bubnmoreka [JOK
11 CBOICTBa 7 https://m.edsoo.ru/7f4181
BELIECTBA ce
TelIoBbLE bubmuorexa [JOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOLIECCHI o
Uroro no pazneny 28
Pa3nen 2. JnekTpuyecKue U MArHUTHBIE SIBJIEHHUSA
DNeKTpUYEcKHe
3apsIbL. bubnnoreka [JOK
2.1 3apsKEeHHBIE TElla 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aMOJICHCTBHE
[TocTostHHBIIM bu6mmoreka [IOK
2.2 ANIEKTPUUYECKHI 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHHTHbL bubmuorexa [JOK
2.3 6 1 15 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
bu6nmmoreka [IOK
DJIEKTPOMarHuTH
24 4 https://m.edsoo.ru/7f4181
ast MHTYKIIAS o
Hroro mo pasnenry 37
PeszepBHOE Bpemst 3
OBIIIEE
KOJIMYECTBO
68 3 145
YACOBIIO
I[MPOTPAMME
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9 KJIACC

KoaundecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue
(uudposbie)
n/ | pasienoB H TeM Becer | KoHTpoJbH IpakTHYeCcK
oOpa3oBarTe/ibHbIE
I MpOrpamMmbl 0 ble padoThbI ue padoThbl
pecypchbl
Pasznea 1. Mexannueckue siBJICHUSA
MexaHuueckoe
bu6nmoreka [IOK
JIBIDKEHHUE U
1.1 10 1 https://m.edsoo.ru/7f41a4
CIIOCOOEBI €ro 26
OIIMCaHUsI o
BsaumoneiictBue Bubmoreia IJOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
Tell
a6
3AKOHEL bubnuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHECHHUS
a6
Wroro mo pazneny 40
Pasznea 2. Mexannueckne KoJIe0aHUS M BOJTHBI
Mexanuyeckue bubmorexa HOK
2.1 7 3 https://m.edsoo.ru/7f41a4
KoJIeOaHUs
ab
bu6nmmoreka [IOK
Mexannueckue
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBL. 3BYK
ab
Hroro no pazneny 15

Pasznen 3. BHeKTPOMaFHHTHOG IM0JI€ U JICKTPOMArHUTHBIC BOJITHbBI

DJIEKTPOMAarHuTH
bubnunorexa LIOK
o€ moJje u
3.1 6 2 https://m.edsoo.ru/7f41a4
AIEKTPOMAarHUTH 6
bI€ BOJIHBI T
Wroro mo pasneny 6
Pa3znen 4. CBeToBbI€ ABJICHUS
3aKOHBI bubnmnorexa LIOK
4.1 pacnpocTpaHeHHs 6 2 https://m.edsoo.ru/7f41a4
CBETa ab
4.2 JInH3BI B 6 3 Bbubnunoreka [IOK
' ONTHYECKUE https://m.edsoo.ru/7f41a4
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prOOPHI ab6
Paznoxenue bubnunoreka LIOK
4.3 0esoro cBeTa B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTP a6
Hroro no pazneny 15
Pasznea 5. KBantoBble ABJIeHUA
Ucnyckanue u bubnuoreka [JOK
5.1 MIOTJIOIICHUE 4 1 https://m.edsoo.ru/7f41a4
CBE€Ta aTOMOM ab
CrpocHite bubnuorexa [JOK
5.2 P 6 1 https://m.edsoo.ru/7f41a4
ATOMHOTO Si/Ipa
ab
SepHbIe bubnuorexa [JOK
5.3 AP 7 1 https://m.edso0.ru/7f41a4
peaxyu
ab
Hroro no pazaeny 17
Pa3nen 6. [loBTOpHUTE/IHLHO-0000 AU MOTYJIH
[ToBTOpeHnue n
00001IeHNE bu6nmorexa LIOK
6.1 COZIepKaHUS 9 2 https://m.edsoo.ru/7f41a4
Kypca (pU3HKH 3a ab
7-9 xacc
Hroro no pazneny 9
OBIIEE
KOJIMYECTBO
27
YACOB IIO 102
[MTPOIT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

®dusuka, 7 knacc, [epeimkua A.B, OO0 «/IPODA»; AO «UznatenbctBo [IpocBenicHne;
®duswnka,8 kiace/ A.B. [1€peimkun, M. «3narensctBo «[PODAY;

®dusnka 9 kiace/ A.B. [1éppimkun, M. «3narensctBo «/IPODAY;

METOIUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

®dusuka, 7 kiace, [epsimkun A.B, OO0 «IPOD®Ax»; AO «13gatensctBo IIpocBemienuey;
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