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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (u3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro 00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TMOJIOXKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTENbHON MpPOrpaMMBbI, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€toM (henepanpHOii pabodeil mporpaMMbl BOCIIUTAHUS U
Konnenmmu npenogaBanusi yueoHoro npeamera « Dusznkay.

Copepxanue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opMupoBaHHe
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYaIOIIMXCA W OpPraHu3alfio H3y4YeHUs
GU3NKN Ha NEATEIbHOCTHOW OCHOBE. B mporpamme mo (u3uke yYHUTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro mpenmera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpEeAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00IIIeTO 00pa30BaHMUs.

CoBepiieHCTBOBaHUE COACpXKaHHUS 00pa30BaTEIbHBIX MPOTPaAaMM  OCHOBHOTO
oOuiero oopazoBaHus AJs I€TEH C 3aJIePKKON IICUXUYECKOTO Pa3BUTHUS CBSA3AHO C
HEOOXOIUMOCTBIO aJaNTallMk Y4YEOHBIX MPOrpaMM IIPU COXPAHEHUU OOIIEro
IIEH30BOTr0 00beMa cojiepkanust oOyueHus. B oTcyrcTBun denepaibHbIX yueOHBIX
IIPOTpamMM JUIsl IETEN C 3aAEPKKOU MCUXUYECKOTO PA3BUTHSI B OCHOBHOM IIKOJIE,
Oblma pa3paboTaHa amanTUpoBaHHas ydeOHas mporpamma s 7,8,9 kiacca Ha
OCHOBE UMEIOIINXCSI HOPMATUBHBIX IOKYMEHTOB M PEKOMEHIAINMA TTCUXO0JIOTO-
Mearoruaeckoro oocmenoBanus ooyyaromuxcs 7,8,9 kmacca: ------------------------
XapakTepucTuKa Mo3HaBaTeabHOUN aestenbHocTH y Aeteil ¢ 3IIP. OcobenHoctu
MaMsTH, TIPH 33JePKKE TMCUXUYECKOTo pa3BuThs Crenupuieckne 0COOCHHOCTH
namsTtu aereit ¢ 311P:

1) cHmkeHHe 0o0beMa MaMATH U CKOPOCTH 3allOMUHAHMS, 2) HEMPOU3BOJIBHOEC
3allOMMHAHKE MEHee TMPOAYKTUBHO, YeM B HOpME; 3) MEXaHU3M NaMATH
XapaKTEPHU3yeTCsl CHIDKCHHEM MPOAYKTUBHOCTH TICPBBIX TIOMBITOK 3alIOMUHAHUS,
HO BpeMs, HEOOXOIWMOE JUIsi TIOJTHOTO 3ay4WMBaHUs, OJIM3KO K Hopme; 4)
npeoOJialaHle HArJISIHON MaMsATH HaJl CJIOBECHOM; S5) CHUIXKEHHUE MPOU3BOJILHOM
namMsaTd; 6) HapyIIeHUE MEXaHHMYCCKOU MTaMsITH.

OcoOCHHOCTH BHUMAHHUS, TPH 3aJCPKKE IICUXUYECKOTO pa3BUTHSA. [IpHunHBI
HapyIIEHHOTO BHUMAHWS:

1)  OKa3bIBAIOT CBOE BJIMSHUEC UMEIOIIHECS Y peOCHKA aCTCHUYECKUE SIBIICHHS,

2)  Hec(hOpMHUPOBAHHOCTh MEXaHM3Ma MIPOU3BOJILHOCTH Y JCTEH;

3)  HechOPMHUPOBAHHOCTH  MOTHBAIMHM, PEOCHOK MPOSBISIET  XOPOIIYIO
KOHIICHTPAIIMI0O BHUMAHUS, KOTJIJa UHTEPECHO, a TJie TpeOyeTcsl MPOSBUThH APYron
YpOBEHh MOTHBAIIMM HapyIIeHHWE HHTEpeca. OcobeHHOCTH BHHMaHWUS,
XapaKTEPHbBIC )T TAHHOTO HAPYIICHUS:



1.  Huzkas KOHLEHTpAaLMs BHHUMaHMS, HECIIOCOOHOCTB pebenka
COCPEOTOYMTHCA Ha 3aJaHuM, Ha KaKOW-IIMOO JEsATeNbHOCTH, ObIcTpas
OTBJIEKAEMOCTb, HCTOIAEMOCTb U YTOMIISIEMOCTb.

2. Huskuil ypoBeHb yCTOMYMBOCTH BHHMMaHuA. JleTH HE MOTYT JJIMTEIIBHO
3aHUMAThCS OJTHOM U TOU K€ ACSITEIBHOCTBIO.
3. V3kuit o0beM BHHMaHHS. boilee CHIBHO HApyIMIEHO TPOU3BOJIBHOE

BHHUMaHue. B KoppekimoHHoN paboTe C 3TUMHU JAETbMHU HEOOXOJUMO TMPHIaBAThH
00JIbI1I0€ 3HAYCHUE PA3BUTHIO IPON3BOIHHOI'O BHUMAHUSI.

Oco0OEHHOCTH BOCHPUSATHS, NMPHU 3aAEPKKE NCUXUYECKOro pa3BuTUA. [IpuuuHbI
HapyleHHOro BocupusTus y aereit ¢ 3I1P:

1. ITpu 3IIP HapyuieHa UHTErpaTUBHAS JEATEIbHOCTh KOPBHI FOJIOBHOTO MO3ra,
OOJBIIMX MOJYIIAPUIl U, KaK CJEICTBHE, HAPYIIEHA KOOPAMHUPOBAHHAS padoTa
Pa3IMYHBIX aHAIM3ATOPHBIX CUCTEM: CIyXa, 3pEHUS, IBUIATEIBHON CUCTEMBI, YTO
BEJIET K HAPYILIEHUIO CUCTEMHBIX MEXAHU3MOB BOCIIPUSATHS.

2. HenocrtaTtku BHuManus y nereit ¢ 311P.

3. HenopasButue OpUEHTHPOBOYHO-UCCIEIOBATENIBCKOW — JIEATENBHOCTH B
MEepBbIE TOJIbl KU3HHU U, KaK CIIEJCTBUE, peOCHOK HEAOIOIYYaeT MOJTHOLUEHHOTO
MPAKTUYECKOIO OMbITAa, HEOOXOAUMOTO /ISl Pa3BUTHUS €0 BOCIIPUATHS.
Oco0eHHOCTH BOCTIPUSTHS:

- HEJIOCTATOYHAs MOJHOTA U TOYHOCTh BOCHPHSTHS CBSI3aHA C HAPYIICHHEM
BHUMAHMSI, MEXaHU3MOB IIPOU3BOJIBHOCTH;

- HEJO0CTAaTOYHAs IIEJICHANPABIEHHOCTh M OPraHU30BAaHHOCTb BHUMAHUS; -
3aMEJIJICHHOCTh BOCHPUSTHUS W TepepabOoTKH WMHEGOpMALUK AJs MOJHOLEHHOTO
BoctpusTusi. Pebenky c 3IIP tpeGyercs Oosblilie BpeMeHHU, 4YeM HOPMAJIbLHOMY
peOcHKY;

- HU3KUA ypOBEHb AHAJUTHUECKOTO BocHpusaTHs. PeGeHok He o0ayMbIBaeT
uH(GOpPMAITNIO, KOTOPYIO BOCIIPUHUMAET («BHIKY, HO HE JyMaro»);

- CHW)KEHUE aKTHMBHOCTHU BOCHpUATHA. B mpoliecce BocnpuATvs HapylieHa
(yHKUMS TOUCKa, peOEHOK HE MBITAETCS BCMOTPETHCA, MaTepral BOCIPUHUMAETCS
MTOBEPXHOCTHO;

- HauOosiee TpyOO HapylieHbl Oojiee CJIOXKHbIe (QOpMBI BOCHPHUATHS,
TpeOyIollre y4yacTrs HECKOJbKUX aHAJIM3aTOPOB U UMEIOIIUX CIIOKHBIA XapaKkTep
3pUTENBHOE BOCIPUATHE, 3PUTEIBHO-MOTOpHAs KoopauHaius. OcoOEHHOCTH
MBIIUIEHUS, TPH 33JEPKKE NCUXUYECKOTO PAa3BUTHUS

Ha pa3BuTue MBINUIEHHS OKa3bIBAIOT BIUSHUE BCE ICUXUYECKUE IPOLECCHI:
YPOBEHb Pa3BUTHS BHUMAaHUS;, YPOBEHb Pa3BUTHUS BOCHPUATHS W NPEICTABICHUN
00 oKpyXxarouieM Mupe (4em Oorade OmbIT, TeM 0oJiee CIOXKHBIE BBIBOJBI MOKET
Jenatb peOEHOK); YPOBEHb pa3BUTHS pPEUYd; YPOBEHb CPOPMHUPOBAHHOCTU
MEXaHU3MOB MPOMU3BOJILHOCTU (PEryJIATOpPHBIX MexaHu3moB). Y gereit ¢ 3IIP
CTpaJlaeT CBsI3HAs PeUb, HAPYIIIEHA CIIOCOOHOCTD MJIAHUPOBATH CBOIO ACSTEIbHOCTD
C NIOMOUIBIO PEUYN; HAPYLIEHA BHYTPEHHSS PE€Yb aKTUBHOE CPEJCTBO JIOTMYECKOTO
MbllieHus: pedenka. OOlue HeTOCTaTKW MBICIUTENbHONU NESITeIbHOCTH JeTe ¢
311P:



1. HecdopmupoBaHHOCTD ITI03HABATEJIbHOM, ITIOMCKOBOM MOTHUBALIUU
(cBOE0Opa3HOE OTHOLIEHHWE K JIOOBIM HWHTEIJIEKTYallbHBIM 3ajadam). Jletu
CTpeMsATCs  M30eXaTh JIOOBIX  MHTEIUICKTYalbHBIX  ycwiumid. Jnsg  HHX
HEIPUBJIEKATEJIEH MOMEHT NPEOJO0JIEHUS TPYAHOCTEN (OTKA3 BBIIOIHATH TPYIHYIO
3a/1auy, MOJMEHA MHTEJUICKTYallbHOM 3a/iauu OoJiee OJIM3KOM, UTPOBOM 3ajayeil.).
Takolt peOeHOK BBIMIOJIHSET 3a7adyy HE MOJHOCTBIO, a ee 0ojiee MPOCTYIO YacCTh.
JleTn He 3aMHTEepecOBaHbl B pe3yibTaTe BBINOJHEHUS 3aJaHusl. DTa 0COOCHHOCTD
MBIIIJICHUS] POSIBIISIETCS B IIKOJIE, KOT/Ia JIETU OYEHb OBICTPO TEPSIIOT MHTEPEC K
HOBBIM MIPEAMETAM.

2. OtcyTcTBHE BBIPQXKEHHOTO OPUEHTUPOBOYHOIO JTama IMpU PEUICHUHU
MbIcIUTENbHBIX 3a1a4. Jletu ¢ 3IIP HaumHaroT aeiicTBoBaTh cpasy, ¢ xony. llpu
MPEABSIBICHUN UHCTPYKIMHU K 33JaHUI0 MHOTHE JIETH HE MOHUMAIOT 3a/aHHsl, HO
CTpEeMATCS MOOBICTpEe IMOJYyUYUTh OHKCIEPUMEHTAJIbHBIA MaTepual W HadaTb
nerictBoBath. Cnemyer 3ameTtuth, uto Jgetu ¢ 3[IP B Oombmelr mepe
3aMHTEPECOBAaHbl B TOM, YTOOBI MOOBICTpEE 3aKOHYUTH pabOTy, a HE KauyeCTBOM
BBINOJIHEHUS 33/1aHusA. PeOEHOK He yMeeT aHaJIM3UpOBaTh YCJIOBHSI, HE MOHUMAET
3HAYMMOCTH OPHUEHTHUPOBOYHOI'O 3Tala, YTO IMPUBOAUT K MOSIBICHUI) MHOXKECTBA
omn6ok. Korna pebeHok HauMHaeT 00y4yaThbCsi, O4€Hb BaXKHO CO3/1aTh YCIOBUS IS
TOT'0, 4YTOOBI OH MEPBOHAYAIBHO JyMall, aHATU3UPOBAI 3aaHHE.

3. Hu3kasg MbIcauTenbHass aKTUBHOCTb, «O€3MyMHBIN» CTHIb pabOThl (HETH,
1332 MOCHENIHOCTH, HEOPraHW30BaHHOCTH JEHCTBYIOT HayrajJ, HE YYHMTHIBAas B
MOJIHOM O0BEME 33JaHHOTO YCJIOBUA; OTCYTCTBYET HAINpPABJICHHBIA IOUCK
pelieHusi, mpeoioieHus: TpyaHocTei). Jletn pemaroT 3agayy Ha WHTYUTHBHOM
YPOBHE, TO €CTh pe0EHOK Bpojie OBl MPABUIIBHO JAET OTBET, HO OOBICHUTH €T0 HE
MOJXKET.

4, CTepeoTUNHOCTh MBIIUICHUS, €ro IadJoHHOCTh. HarnsmHno-o0pa3zHoe
mbiuiene. Jleru ¢ 3IIP 3aTpynHstoTcs neWCcTBOBATH IO HATJISIHOMY OOpasiy
u33a HApyLICHUI onepauuin aHaJIu3a, HapyILIECHUE LIEJIOCTHOCTH,

LEJICHANIPABIICHHOCTH, AaKTUBHOCTH BOCHPUSTUA BCE 3TO BEAET K TOMY, 4YTO
peOEHOK 3aTpyJHSETCS MPOAHATM3UPOBATH 00pasell, BHIJCIUTH TJIABHBIE YacTH,
YCTAHOBHUTH B3aHUMOCBSI3b MEXAY YaCTAMH U BOCIIPOM3BECTU JIAHHYIO CTPYKTYPY B
npoiiecce COOCTBEHHOMU JEATEeIbHOCTH. JIornueckoe MBITIICHHE.

VY nereu ¢ 3a1epKKOM IICUXUYECKOTIO Pa3BUTHS UMEIOTCS HAPYLICHUS BAXXHENIINUX
MBICIIUTEIIBHBIX OIEpaIui, KOTOPBIE CIIY)KAaT COCTABIAIOIIMMHU JIOTUYECKOTO
MBIILICHUS
- aHanu3 (yBJIEKAIOTCS MEJIKUMH JCTAISIMU, HE MOXKET BBIICIHUTH TJABHOE,
BBIJICJISIIOT HE3HAUUTEIbHbBIC PU3HAKH);
- CpaBHEHUE (cpaBHUBAIOT MpEAMETHI o HECOMOCTAaBUMBIM,
HECYIIECTBEHHBIM MIPU3HAKAM);
- knaccuukanus — (peOCHOK  OCYIIECTBISIET  KIACCH(UKAIUIO  YacTo
MPaBUJILHO, HO HE MOYKET OCO3HATh €€ MIPUHIIUII, HE MOKET OOBSICHUTD TO, IOYEMY
OH TaK MOCTYIHNI).

BBIBO/.



Henocrtatounass copMupoBaHHOCTH IMO3HABATEIBHBIX MPOIIECCOB 3a4aCTYIO
ABJISIETCSl TJIaBHOM NPUYMHON TpyIHOCTEH, Bo3HUKarommx y aereil ¢ 3IIP mpwu
oOy4eHHMM B MIKOJE. 3aJep)KKa IMCUXUYECKOrO0 PAa3BUTHS MPOSBISLETCA B
3aMEJICHHOM TEMIIE CO3PEBaHUS AMOIMOHAILHO-BOJICBOM c(depbl, Tak W B
MHTEJJICKTYaJIbHONM HEJOCTATOYHOCTH. 3HAUYMTEIBLHOE OTCTaBaHUE M CBOeoOpasue
OOHApYXKUBACTCS B MBICIUTEIBHON JesaTenbHOCTH. Y Bcex gnerer ¢ 3IIP
HaOII0JJAl0OTCS HENIOCTATKH IaMsATH, BHUMaHMs, BOOOPaKECHHS W MBIIIJICHUS.
OtcraBaHMe B MBICIMTEILHON AEITEILHOCTH M OCOOCHHOCTH IIaMITH HauOolee
SPKO TPOABISIOTCA B MPOLECCE PEIICHUs 3ajad, CBA3AHHBIX TaKUMU
KOMIIOHEHTaMH MBICIIUTEIBHON NIEATEIbHOCTH, KaK aHaJHU3, CUHTE3, 0000IIEHNE 1
a0cTparupoBaHue. YYHUTBHIBasS BCE BBIINIC CKa3aHHOE, 3THUM JETAM HE00X0IuM
ocoObIit moaxo. TpeboBaHus K 00yUEHUIO, YUUTHIBAIOIIME OCOOCHHOCTH JETEH C
3I1P:

1. CoOmoneHne OMPENICNICHHBIX ~ THTHEHUYECKUX  TpeOOBaHUMU pu
OpTraHu3ally 3aHSATUM, TO €CTh 3aHSATUS MPOBOJATCS B XOPOIIO MPOBETPHUBAEMOM
MOMEIEHUH, 00pallaeTcss BHUMaHUE Ha YPOBEHb OCBEIICHHOCTH W pa3MEIcHUE
JIeTel Ha 3aHITHAX.

2. TmarenpHbli MOAOOP HArISAHOTO Marepuana sl 3aHATUA U €ro
pa3MmelnieHrne TakuM o0pa3oM, 4TOObI JIMIIHUM MaTepual He OTBJIEKAJ]l BHUMAHHE
pebeHKa.

3. KonTtpons 3a opraHuszanmein JOESTEIbHOCTH JETEM HA 3aHATHUSIX: BAXHO
MPOAYMBIBATh BO3MOKHOCTh CMEHBI Ha 3aHATHSAX OJHOTO BHJA ACATCIHHOCTH
JIPYTHUM, BKJIIOUATh B TJIaH 3aHATUN (PU3KYJIbTMUHYTKH.

4, [Temaror noymKeH CIEIUTH 3a PEaKIMEH, 3a MMOBEICHUEM KaXX0ro peoeHKa 1
MPUMEHSATh UHIWBUYaTbHbBIA MOJIXO/.

N3ydenne Qu3nKd B OCHOBHOM IIKOJIE HAIPABJICHO HAa JOCTHIKCHHE CIICIYIOIIUX
LIeJICH

- pa3BUTHE UHTEPECOB U CIIOCOOHOCTEH ydallMXCsl Ha OCHOBE IMepeauyd UM
3HAHHWM U ONBITA [TO3HABATEILHOW U TBOPUYECKOU ACATEIBHOCTH;

- MMOHMMAaHUE YYallUMHUCS CMbICIIAa OCHOBHBIX HAyUHBIX MOHSATHUNA U 3aKOHOB
(bU3UKH, B3aUMOCBS3U MEXKIYy HUMU;

- dbopMHpoBaHUE y yYaIIUXCSA MPEACTABICHUN O (HU3UIECKON KapTHHE MUPA.
JlocTikeHure 3Tux 1esnei 00ecrneunBaeTcs pereHueM CIeayIoNInX 3a1a4:

- 3HAKOMCTBO Yy4YalllUXCS C METOJIOM HAy4yHOro I[IO3HAaHUA W METOoAaMu
HCcCIIeIOBaHUS OOBEKTOB U SBJIICHHH TIPUPO/IBI;

- MpuoOpEeTEeHUE  YYallUMUCS 3HAHWMMA O MEXaHWYECKUX, TEIJIOBBIX,
JJCKTPOMArHUTHBIX M KBAHTOBBIX  SBJICHUN, (HU3WYSCKUX  BEIMYMHAX,
XapaKTEPU3YIOIIUX ITH SIBIICHUS,

- dbopMupoBaHUE y y4alllUXCd YMEHHMM HaOJIOAaTh MPUPOJHBIC SBJICHUS U
BBITIOJTHSITH OMBITHI, JJAOOPATOPHBIE PAOOTHI U IKCIIEPUMEHTAIBLHBIE UCCIEIOBAHUS
C HCIOJIb30BAHHEM M3MEPUTEIIbHBIX MNPUOOPOB, IMIMPOKO NPUMEHSIEMBIX B
MPAKTUYECKOMN KU3HU;



- OBJIAJICHUE YYAIIUMHUCS TAKUMHU OOIICHAyYHBIMH TOHSATHSIMH, Kak
MPUPOJHOE  SIBJICHHE, HMIIMPUYECKH YCTAHOBJIEHHBIA  (akT, mpodiema,
TEOPETUYECKUHN BBIBOJ, PE3YJIbTAT IKCIIEPUMEHTAILHON ITPOBEPKH;
- [IOHAMAHUE YYaIlMMHCS OTJIMYMKA HAy4YHBIX JAHHBIX OT HENPOBEPEHHOU
UHpOpMallMY, LIEHHOCTH HAYKH YAOBJIETBOPEHUS OBITOBBIX, NPOU3BOAHBIX U
KyJbTYPHBIX TOTPeOHOCTEN YeTOBEKa.

ITporpaMMma 1o ¢u3uke ycTaHaBIMBAET pacHpelesIeHne yueOHOro MaTepuana

o rojam oOydeHus (1o KjaccaM), IpejiaraeT NpuMepHyI0 MOCIe0BaTEIbHOCTD
U3YYEHHUS] TE€M, OCHOBAHHYIO HA JIOTHMKE PA3BUTHUS NPEAMETHOIO COJACPKAHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEH 00yYarOmMnXCs.

[Iporpamma 1o ¢usuke pazpaboTaHa € IEJNbIO OKa3aHUS METOJIUYECKOU
MMOMOIIIY YYUTEIIIO B CO3/TaHUM paboydeil mporpaMMBbl 10 y4eOHOMY MIPEAMETY.

dusnka SBISETCA CUCTEMOOOpA3ylIUM JJIsi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TIPEJIMETOB, MOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHWM, H3y4YaeMbIX XUMHEH, OHoOorvMel, acTpoHoMHued U (U3NYECKOU
reorpadueii, BHOCHUT BKJaJ B €CTECTBEHHO-HAYyYHYIO KapTHUHY MHUDA,
MpeoCTaBisieT Haubojiee sCHbIE OO0Opaslbl TNPUMEHEHHUS HAy4YHOro METOoja
MO3HAHUS, TO €CTh CIIOC00a MOTYYEHUS JOCTOBEPHBIX 3HAHUM O MUPE.

OpxHa W3 TJaBHBIX 3aJlay (PU3NYECKOrO OOpa3oBaHUsI B CTPYKType OOIIETro
o0pa3oBaHMsi COCTOMT B (POPMHPOBAHHWU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH W
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE MPEANOJAracT OBJIAJICHHE
CIEAYIOIIMMUA KOMIIETEHTHOCTSIMU, XapaKTEPHU3YIOIIUMH €CTECTBEHHO-HAYYHYIO
ITPAMOTHOCTB:

e HAy4yHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAyYHOT'O UCCIJICI0BAHNUS;

e UHTEPOPETUPOBATH  JAHHBIE W HUCIOJb30BaTh  Hay4dHbIC
JTI0KA3aTeIbCTBA JI MOJTyYEHUS! BHIBOJIOB.

[enn wu3yueHuss (PU3NKK Ha YpPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUS
onpenenensl B KoHuenuu mnpenogaBaHus ydeOHoro mnpenmera «®Duszukay B
oOpa3oBarenbHbIX opraHuzanusax Poccuiickoin @expepauuu, peann3yromUX
OCHOBHBbIE  00I1Ie00pa3oBaTENbHbIE MPOrPaMMbl, YTBEPKAEHHOW pelIEHUEM
Komnernn MunuctepcTBa npocgelnienus Poccuiickoit @eneparuu (IpoToKoa OT 3
nexadps 2019 r. Ne [1K-4BH).

Heau u3yyeHus pu3uku:

e TMpuOOpETEHHE UHTEpeca M CTPEMJICHHs OOYydYaroIIUuXCsi K HayYHOMY
W3YYEHHUIO MPUPOJIbI, PA3BUTHE HUX HHTEJUICKTyaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (popMUpOBaHHE
HCCIIEIOBATENBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;



dbopMUpOBaHHE HAay4YHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOCHHMS MaTepUu U (PyHIaMEHTATbHBIX 3aKOHOB (DPU3UKHU;
dbopMupOBaHUE TPEICTABICHUNA O POIM (U3UKH ISl Pa3BUTUA APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEICTaBICHUH O  BO3MOXHBIX  cdepax  Oymayuien
npodecCHOHaNbHOMN AEeSTENbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K
JanbHeieMy 00y4eHUIO B 3TOM HalpaBJICHUH.

JlocTikeHne 3TUX IieJiel mporpaMMbl 10 (U3MKE HA YPOBHE OCHOBHOTO
00111er0 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4:

npuoOpeTeHrue 3HaHWUM O  JUCKPETHOM CTPOCHHUU  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

NpUOOpPETEHNE YMEHUN OMHUCHIBATh U OOBSACHATH (DU3UUECKUE SIBJICHUS C
UCTIOJIb30BaHUEM TIOTYUYCHHBIX 3HAHMIA

OCBOGHHE METOJIOB pEIICHUs MPOCTEHIINX pacd€THBIX 3a7ad C
UCIIOJIb30BaHUEM puznyeckux MoJIeNeH, TBOPYECKUX u
PaKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HAOII0JaTh MPUPOJHBIE SIBICHUS U BBIIOJIHATH OIBITHI,
JabopatopHble  pabOThl U AKCIEPUMEHTAJIbHBIE HUCCIEIOBaHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

OCBOCHME MPUEMOB PabOThl ¢ MH(pOpMaIuen (GU3NIECKOro COJEpIKaHMUs,
BKJItOUasi THPOPMAITUIO O COBPEMEHHBIX JOCTHKCHUSIX (PU3WKH, aHATIU3 U
KPUTHYECKOE OlIeHWBaHNE NHPOPMAINH;

3HAKOMCTBO €O cepaMu IpodecCHOHATBLHON AeATEILHOCTH, CBA3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSX (PU3MUECKON HAYKH.

Ha uzydenue usuku (6a30BbIM YpOBEHb) HA YPOBHE OCHOBHOI'O OOIIETrO

oOpazoBaHust oTBOAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIENI0), B 8
Kiacce — 68 gaco (2 vaca B Henenmo), B 9 kimacce — 102 gaca (3 yaca B Heaelno).

[Ipennaraemeplii B mporpaMMe no (pu3MKe MepedyeHb JadopaTOpHBIX padoT U
OTIHITOB HOCUT PEKOMEHIATEIHHBIN XapaKTep, YUUTEIb JIeJIaeT BIOOpP MPOBEICHUS
7a0opaTOpHbIX PabOT W OMBITOB C YYETOM WHIWBHIYAIBHBIX OCOOCHHOCTEH
00y4Jaronuxcsi, CIUCKa AKCIEPUMEHTAIBLHBIX 3aJaHHM, MpeiaraéMblXx B pamMKax
OCHOBHOTO TOCYJIapPCTBEHHOTO dK3aMeHa 10 (pr3uKe.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ pojib B NO3HAHUM OKPY:KAIOIIEr0 MUpa.

@®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckue BenuuuHbl. M3mepenue ¢usnyeckux BenuyuH. Dusnueckue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢usuka u Jpyrue €cTeCTBEHHblE HAayKH H3Y4arOT MPUPOLY.
EcTecTBeHHO-HAy4YHBI METOJ NO3HAHMs: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOI'O
BOITPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT O MPOBEPKE TMIIOTE3, OOBSICHEHHE
HaOmogaemMoro siBjaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHn4yeckue, TEIUIOBBIE, DJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHHUS.

2. @uznyeckue NpudOpPHI U NPOILEAypa MPSIMbIX U3MEPEHNN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopnwie padbomul u onvimel.

1. OmnpeneneHue LEHbI JEJIEHUS Kbl U3MEPUTENILHOTO MpHoopa.
N3mepenne paccTostHUi.

N3mepenne 00bEMa )XKUAKOCTH U TBEPAOTO TeEa.

Onpenenenne pa3MepoB MaJIbIX TEN.

N3mepenne temmepaTypbl NMpU MOMOIIM JKAJIKOCTHOTO TEPMOMETpa M
JATYMKA TEMITEPATYPHI.
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6. IIpoBeneHue HCCIEIOBAaHUS MO MPOBEPKE THUIIOTE3BI: MAITBHOCTH MOJETA
niapuka, MymeHHOr0 FOPU30HTAILHO, TeM O0OoJibllle, 4YeM O0JIbIlIe BHICOTA
MyCKa.

Pa3znen 2. [lepBoHayaibHbIE CBEJIEHUSI O CTPOEHHH BelleCTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONbITHI,
JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenne wyactui BemecTBa. CBs3b CKOPOCTHM JBHKEHUS YacCTHI[ C
Temrneparypoil. bpoyHoBckoe nBumwxkenue, auddysus. BzaumoneiictBue yacTuil
BEIIECTBA: MPUTSIKCHUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEIIECTBA: CTPOCHME Ta30B, KUJKOCTEH U TBEPIBIX
(kpuctammuyecknx) Tesl. B3auMoCBsS3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSIX M UX aTOMHO-MOJICKYJISIPHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

emoncmpayuu.

1. HabmroneHnue OpOyHOBCKOTO JBUXKCHUS.



2. HaGmonenue nuddysum.
3. HabGmionenne ~ siBieHU#,  OOBACHAIOIIUXCA ~ NPUTDKEHUEM WK
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie padbomul u onvimel.

1. Ouenka JuamMeTpa aroMa METOAOM psAOB (C  HCMOJb30BAaHUEM

dboTorpaduii).

2. OnbITHI 11O HAOJTIOICHHUIO TETNIOBOTO PACIIMPEHUS T'a30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJISIPHOTO TIPUTSKEHUSI.

Pa3znen 3. /IBH:KeHHe U B3anMo/ielicTBHE TeJlL.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHUIKCHHUE.
Cxkopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JABMXXKEHUHM. Pacuér mytu u
BPEMEHU JABUKCHUS.

SlBnenve wuHepuuu. 3aKOH WHEpUHMHU. B3anMoAeHCTBHME TENl KaK NPUYMHA
M3MEHEHHSI CKOPOCTH JBWXXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
IInotHOCTh BemecTBa. CBS3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B E€IWHHULE
o0BbEMa BellecTBa.

Cuita Kak XapakTepUCTHKaA B3auMoAeHCTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. M3mepenune cuibl ¢ MOMOIIBIO AMHAMOMETpA. SIBIEHHUE TATOTEHUS U CHIIA
TskecTH. CHJla TSDKECTH Ha Ipyrux Iuianerax. Bec tema. HeBecomocTs. Crnoxkenue
CHUJI, HAPABJIEHHBIX MO OJHOM IpsiMoM. PaBHOnelcTBytomas cui. Cuna TpeHusl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOS. TpeHne B MPUPOJE U TEXHUKE.

emoncmpayuu.

Habuntoienne MexaHM4ecKoro IBUKEHUS Tea.

N3mepenne CKopoCTH IPSIMOJIMHEWHOTO ABHYKECHH.

Hab6nronenue sBieHust UHEPITUH.

HaGnronenue usmMeHeHus: CKOpoCTH MPU B3aUMOIEUCTBUU TEN.

CpaBHEeHUE MacC MO B3aUMOJECHCTBUIO TEJL.

CiioxeHune cuit, HanpaBJIEHHBIX M0 OAHOM MPSMOM.

Jlabopamopuvie padbomoul u onvimel.

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

2. OmnpepeneHue CpeHE CKOPOCTU CKOJIBKEHMSI OpycKa WM IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
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3. OnpezneneHue MIOTHOCTU TBEPIOTO TeEA.
OnbITHI, JEMOHCTPUPYIOIINE 3aBHCUMOCTh pacTskeHus (nedopmariun)
MPY>KUHBI OT MIPUIIOKEHHOM CHUIIBI.

5. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJBXKEHUS OT
Beca Teja M XapakTepa CONMPUKACAIOIINXCS MOBEPXHOCTEH.

Pasznen 4. JlaBienue TBEPABIX TeJl, ;KUAKOCTEH 1 ra3o0B.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJICHHS Traza OT 00bEéma, TemmepaTyphl. Ilepemaua naBieHUs
TBEPABIMU TEJIAMHU, XKUAKOCTIMU W razamu. 3akoH Ilackans. ITHeBmaTuueckue
MaIllMHBl. 3aBUCUMOCTH JABJICHUS JKUJIKOCTH OT TIyOuHBI. ['mapocratnueckuii
napaaokc. Coolraronuecs: cocyasl. [ mapaBIndecKkue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHHe. [IpUUMHBI CyIIECTBOBaHUS
Bo3AymHONM oOonouku 3emun. OnbiT Toppuuemnu. M3mepeHue atmocdepHOro
JaBJIeHHUs. 3aBUCUMOCTh aTMOC(HEpPHOT0 AaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpuGops! 1151 U3MEpeHUs: aTMOC(PEPHOTO TaBICHUS.

JlercTBrE KUIKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BrITakuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnapanue ten. Bo3ayxoruiaBaHue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a oT TeMIIEpaTyphbl.

ITepenaya naBaeHUs )KUIKOCTHIO U Ta30M.

Coobmiaromuecst CoCy/ibl.

I'mapaBnnaeckunii mpecc.

[IposiBienue nericTBUst aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BhEMaA MOTPYKEHHON YacTH
TeJIa U INIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIONIEH CHIIBI BECY BBITECHEHHOW KUIKOCTH.
VYcioBue miiaBaHus Tel: TJIaBaHUE WIM OTPY>KEHHUE TeJl B 3aBUCUMOCTH
OT COOTHOIICHHUS TNIOTHOCTSH TeJIa U KUIKOCTH.
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Jlabopamopuwvie pabomol u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAIKUBAIONIECH  CHJIbI, JICHCTBYIOIIEM Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUJIBI, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH  CHIIBI,
NEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT 0OObEéMa TOTPYyKEHHOU B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHWUE JIOJKU U
OIIpElEIIEHUE €€ IPy30H0ABEMHOCTH.

Pa3zgen 5. PaboTra M MOIIHOCTH. JHEPrusi.

Mexanudeckast padboTta. MOIHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio

paBHOBecus pbluara. I[lpuMeHeHue TmpaBuja paBHOBECHS pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass oHeprus. Kunermueckas W INOTEHUHAIbHAs DHEPIUS.
[IpeBpaiiienrie 0AHOTO BUAA MEXaHUUECKOM SHEPTUU B APYroil. 3aKOH COXpaHEHUS
SHEPIrUu B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomot u onvimel.

1. Ompenenenue pabOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKEHHH Teja

10 TOPU3OHTAIBHON MMOBEPXHOCTH.

2. HccnenoBanue yciiOBHM PaBHOBECHS pblUara.

3. Uzmepenue KIIJl HaK1OHHON ITIOCKOCTH.

4. H3yuyeHue 3aKOHa COXpAaHEHHs] MEXAHUYECKOU YHEPTUU.

8 KJIACC

Pa3nen 6. TensioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIAPHO--KUHETUYECKOW TEOPUU CTPOCHHS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mogenu TBEPAOrO, >KHUAKOTO U Ta3000pa3HOTO COCTOSIHUW BEIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJEKYJIAPHO--KHHETUYECKON TEOPUHU.
CmaumnBaHKe U KamWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHHUS
yacTull. BHyTpeHHsst sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH DJHEpruu:
Terionepeaaya u COBEpILICHUE paboThI. Bunsr TEIIoNEepeAaAYM:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3JIyYEHHE.

KonudectBo TemnoThl. YaenbHas TEMJIOEMKOCTh BEIIECTBA. TeMI000MEH U
TEIJIOBOEC paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. YnaenpHas Tteruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHIICHHS OT aTMOC(EPHOTO
JTABJICHHS.

BrnaxxnocTts Bo3ayxa.

DHeprus TOIUIUBA. Y eibHas TEIUIOTa CTOPaHusl.

[Ipunuunel pabothl TemioBbix aBurarenei KIIJ TtersoBoro aBuratesns.
TerutoBble IBUTATENN U 3AIUTa OKPYKAOLIEH CPEIbI.

3aKOH COXpaHEHHUS U MPEBPAILCHUS SHEPTUH B TEIIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmioneHne OpOyHOBCKOTO JIBHKCHHSL.
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Ha6nronenue nuddysum.

HaGnronenue sBieHnii cMadyMBaHWs U KaMWUTSIPHBIX SIBJICHU.
Hab6nronenue TemnoBoro pacumpeHust Tel.

N3meHenue naBiieHus ra3a npyu U3MEHEHHH oO0bEMa M HarpeBaHUU WIIU
OXJIXKICHHH.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Buae! Tenonepenayn.

OxJtaxkieHue Npu COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepilieHuU paOOThl BHEITHUMU CHUIIAMHU.

. CpaBHEHHE TETIIOEMKOCTEHN Pa3IMIHBIX BEIICCTB.

. HaOmroienue xunenus.

. HaGnronenune mocTostHCTBA TEMIIEPATypPhI IIPH TUTABIICHUH.
13.

Mopgenu TenI0BbIX ABUTATEICH.

Jlabopamopuvie pabomol u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThl O 0OHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel O HAOJIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OnpenenenHre 1aBIeHUs BO3AyXa B OalJIOHE IIIPHUIIA.

OnbITeI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUS.

[TpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJTMHBI CTOJOMKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPaTyphl.

HaGmronenve w3MeHEeHHs BHYTPEHHEM OHEpPrud Tella B pe3yJibTaTe
TEeIJIoNepeay U padOThl BHEITHUX CHJI.

HccnenoBanue sBiIeHHs TEMJIO0OMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropsiuer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO  BOJAOW  MpHU
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITMHIPOM.

Ornpenenenue yienbHON TEMIOEMKOCTH BEILIECTRA.

Hccnenosanue npouecca nCapeHusl.

Ornpenenenre OTHOCUTENIBHOM BIIaKHOCTH BO3yXa.

Ornpenenenue y1eaIbHON TEIIOTHI IIJIABICHUS JIb/A.

Pazgen 7. DiiekTpryeckne 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa 3IEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsOKEHHBIX  Tell. 3akoH KyrnoHa (3aBUCMMOCTh CWJIBI  B3aWMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSHUS MEXK]Y TEJIaMH).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. IlpuHimn
CYTEPIIO3ULIMH PJEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsijl.
Crpoenne aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAaHEHUs
ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSL CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKA.
HcTrouHnkyn MOCTOSIHHOTO ToKa. JIGHCTBUS SJIEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTAX U Ira3ax.

Onextpuueckas nenb. Cuna Toka.  DIEKTPUYECKOE  HAINpPSKEHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y JAEIBHOE CONPOTUBIEHUE BellecTBa. 3akoH OMa
s ydactka uend. llociemoBatenbHOe UM HapajlieIbHOE — COEOUHEHHE
IIPOBOJTHUKOB.

Pabota ©W MOIIHOCTH 3JIEKTpHUUECKOro ToKa. 3akoH Jxoyns—Jlenua.
DNEeKTpUYECKUe UENu U MOTPEOUTENN IIEKTpUIECKOr 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[locTosiHHBIE ~ MarHWTHl.  B3anMOJEHCTBME  MOCTOSSHHBIX ~ MarHMTOB.
MarnuTHoe 1nosie. MarauTHoe 1noJie 3eMJIM M €ro 3Ha4€HHE JUIs KU3HHU Ha 3eMIIe.
OneiT  Opcrena. MarautHoe moJie  JJIEKTpUYeCcKoro Toka. [Ipumenenue
ANEKTPOMArHUTOB B TEXHUKE. J[€MCTBME MATHUTHOTO ITOJISI HA POBOJAHUK C TOKOM.
DNEeKTpOABUIATENb IOCTOSSHHOTO TOKA. VICHoOJb30BaHME 3JIEKTPOJBHUraTENE B
TEXHUYECKUX YCTPOKCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SIBneHue 3IeKTpoMarHuTHOW MHAYKIUU. [IpaBumno Jlenma.
DIIEKTpPOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUUYECKOU SHEPI'UH.
DJIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpU3aLMS TEIL.
JIBa poza 31EKTPUUECKUX 3apsI0B U B3aUMOJCICTBUE 3apSIKEHHBIX TEJL.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKASI UHIYKLIHS.
3aKOH COXPaHEHHUs MIEKTPUUECKUX 3apsSI0B.
[IpOoBOHUKY ¥ AUBTIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JTUHUN 3JIEKTPUYECKOTO TTOJIS.
M cTouyHMKHN TOCTOSTHHOTO TOKA.
JIeCTBHS DIIEKTPUUYECKOIO TOKA.
. DIEKTPUUYECKHUI TOK B )KUIKOCTH.
. I'a30BbIl pa3psa.
. I3mMepenune cuibl Toka aMIepMeTpOM.
. I3MepeHne 31eKTprIecKOro HanpsiKEHUS BOJBTMETPOM.
. Peocrar n marasuH COnpOTHUBIIEHUHN.
. B3aumoneicTBre MOCTOSTHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHUS MOJOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHUe MAarHUTHBIX MOJIEN MOCTOSHHBIX MarHUTOB.

OmneiT Opcrena.

MarsnuTtHoe 1oJie TokKa. DJIeKTPOMarHur.

JleficTBE MarHUTHOTO TIOJIS HA MPOBOHUK C TOKOM.

DJIEKTPOJIBUTATEIb TIOCTOSTHHOTO TOKA.

Uccnenosanue SBiaeHUS 2IEKTPOMArHUTHON UHIYKIIUH.

OnbiThl @apajes.

3aBUCUMOCTh HAmNpaBJICHUS WHAYKIIMOHHOTO TOKa OT YCIOBUHA €ro
BO3HHUKHOBCHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomoul u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOACHUIO 3JIEKTPU3ALMU Tl MHIAYKIMEW U TpH
CONPUKOCHOBEHHH.

UccnenoBanue AEUCTBHS AIEKTPUYECKOTO TIOJII HA MPOBOJHMKHA U
JTUDJIEKTPUKU.

C6opka u npoBepka pabOThI JIEKTPUUECKOH LIETIN TOCTOSIHHOTO TOKA.
N3mepenne n peryampoBaHue CHIIBI TOKA.

W3mepeHne u peryaupoBaHue HAIIPSHKEHNUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, MIAYIIETO YEpPE3 PE3UCTOP, OT
COIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OneITsl, JNEMOHCTPUPYIOLIME 3aBUCUMOCTb AIIEKTPUYECKOTO
CONPOTHUBJIEHUS IPOBOJAHUKA OT €ro JJIMHBI, IUIOWAAU IONEPEUYHOTO
CEYEHUs U MaTepHaa.

IIpoBepka mnpaBuia CIOKEHUS HANPSHKEHUM TPU  IOCIENOBATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia UId CWIbl TOKa IIPU MApPAJLICIBHOM COEIMHEHUH
PE3UCTOPOB.

Onpenenenne padOThI AIEKTPUUECKOTO TOKA, MAYLIETO YePEe3 PEIUCTOP.
OnpeneneHre MOIIHOCTH — 3JIEKTPUYECKOTO  TOKA, BBIIEISIEMOW Ha
pe3ucTope.

HccnenoBanue 3aBUCUMOCTH CWIIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KII/] narpeBarernsi.

HccenenoBanre MarHUTHOTO B3aMMOJIEUCTBHUS IOCTOSTHHBIX MAarHUTOB.
N3yyeHne MarHuTHOrO MOJS  IOCTOSHHBIX ~ MAarHUTOB  IIPH KX
O00BEIMHEHUU U Pa3JICIICHUU.

Hccnenosanue neicTBUs 2JIEKTPUYECKOTO TOKA HA MATHUTHYHO CTPENIKY.



17. OnbITEL, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTb CHJIbI  B3aUMOJEUCTBUS
KAaTylIIKH C TOKOM M MAarHWTa OT CHJIbI TOKAa M HaNpaBJICHUS TOKa B
KaTyIlKe.

18. MI3y4yeHue 1elcTBYUSI MATHUTHOTO T0JI1 HA IPOBOJHMK C TOKOM.

19. KoHCcTpyHpoBaHue U n3y4yeHue padoThl AJIEKTPOIBUTATEIIA.

20. M3mepenne KII/I anmexkTpoaBUraTenbHOM yCTAaHOBKH.

21. ONBITBI IO MCCIEIOBAHUIO SIBJIEHUSA JJIEKTPOMAarHUTHOW WHIYKLIMH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS M HAMPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KJIACC

Pa3nes 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe naBwxkeHue. MarepuanbHag Touka. C(Cucrema OTCYETA.
OTHOCHUTEIBHOCTh MEXAHUYECKOr0 JBWKEHHA. PaBHOMEpHOE IPSAMOJIMHEMHOE
nBrkeHue. HepaBHOMeEpHOE NpsMONMHENHOE IBHKeHUE. CpelHsIsl U MIHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMoJiMHENHHOEe JBWKeHue. (CBOOOIHOE
nageHue. OnbITel [ anuies.

PaBHOMepHOE nBHXKEHUE MO OKpyx)HocTu. llepuoa u yactora oOpaleHuUs.
JIuHeiHas u yriioBas CKOpocTH. L[eHTpocTpeMuTeNnbHOE YCKOPEHUE.

[IepBsiii 3ak0oH HproToHa. Bropon 3akon Hetotona. Tpernii 3axkon HeroTona.
[TpuHIMI CynIepno3uLy CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: Cujia TPEHUS CKOJIbXKEHHUS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
naneHus. JlBmwxkenne maHeT BOKpyr CosHma. IlepBas kocMuueckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbe tena. IsmMeHeHne umiyibea. Miynbc cuitbl. 3aKOH COXPAaHEHUS
UMITyJIbCa. PEakTUBHOE ABUKEHHUE.

Mexanudeckass pabora U MOUIHOCTb. PaboTa cuil TSKECTH, YIPYTOCTH,
TpeHusi. CBsA3b dHEpruu U paboThl. [loTeHInanbHas YHeprus Tea, MOJHATOTO Hall
MMOBEPXHOCTHIO 3eMiu. [loTeHnanbHas 3HEPTrUs C:KaTOM NpyKkuHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPTHH.

Hemoncmpayuu.

1. HaGmroneHne MexaHMYECKOTO ABMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TET

OTCU€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEeHME NyTe M TPAaeKTOPUW JBHXKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH ¥ YCKOPEHMS NPSIMOJIMHENHOTO JBHKEHUS.
Hccnenosanne npru3HakoB paBHOYCKOPEHHOTO IBUKEHHS.

HabGitoieHue NBUKEHUS Tema 1o OKPYKHOCTH.

HabitoieHne MexaHn4eCcKuX SIBJICHHUM, IPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu e€ PaBHOMEPHOM M YCKOPEHHOM JBWKECHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Te€lla OT MACChI Tejla U JEHCTBYIOUIEH HAa HETO
CHJIBI.

HabitoieHue paBeHCTBa CUJI TPU B3aUMOJICHCTBUH TEIL.

N3meHenue Beca Tena Npu yCKOPEHHOM JBHKEHHUU.

Ilepemaya nmmynbca npyu B3aNMOJECUCTBUY TEIL.

[IpeoOpa3oBanus F3HEPTUU IPU B3AUMOACHCTBUU TEJL.

CoxpaHeHHe UMITyJIbca IIPU HEYIIPYTOM B3aUMOJACUCTBHH.

CoxpaHeHHe UMITyJIbca MPU A0COITIOTHO YIPYTOM B3aUMOJICHCTBUU.
HaOntonenue peakTUBHOTO JIBUKECHUSI.

CoxpaHeHre MEXaHUYECKOM SHEPTUH MTPU CBOOOTHOM MaICHUH.
CoxpaHeHrne MEXaHUYECKOM YHEPTUH IIPU IBUKEHUH TEJIA N0 IEUCTBUEM
IPYKHUHBIL.

Jlabopamopnvie pabomol u onvimel.

1.

KoncTpynpoBanue TpakTa [jisi pa3roHa W JalbHEWIIEro paBHOMEPHOTO
JBM>KCHUS IIAPUKA WIIN TEIIEKKH.

Ornpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUSI Opycka WM JIBUXKCHUS
[IapUKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yYCKOpEHHsI Tela MPU PAaBHOYCKOPEHHOM JABHMYKEHHH IO
HAKJIOHHOM TJTIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TMyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psjJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHHU OJIMHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenre K03hHUITMEHTA TPEHUS CKOJBKCHHUS.

Ornpenenenue )KECTKOCTH MTPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBIKCHHUHU Teja
M0 TOPU30HTAILHON MOBEPXHOCTH.



10. OmpenenieHne  pabOTHl  CHJIBI  YIIPYTOCTH TPU  TMOABEME Tpy3a C
HCIIOJIb30BAHUEM HEMOABHIKHOI'O Y MOABHKHOI'O OJIOKOB.

11. I3ydeHue 3aKoHa COXpaHEHUs SHEPTHH.

Pa3nen 9. Mexannyeckue KoJie0aHusi ¥ BOJIHBI.

KonebarensHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUN: TEPUOI,
4acToTa, aMIUINTyAa. MaTeMaTu4ecKuil U NpyXKUHHBIN MasTHUKU. [IpeBpanieHue
SHEPIruM MpH KOJIeOATEIHLHOM JABUKECHUM.

3aryxatomue  KojeOanums.  BweiHYyXneHHbIe — KojieOaHuWs.  PesoHaHc.
Mexannueckue BoJHbL. (CBoiicTBa MeXaHMYeCKUX BOJH. [IpomonbHbiE W
MOINepEeUHbIe BOJHBIL. J[MMHA BOJHBI M CKOPOCTh €€ PpacHpoOCTpPaHCHHS.
MexaHnuyecKkre BOJIHBI B TBEPIOM TeJe, CEHCMUYECKHE BOJIHBI.

3Byk. I'poMKOCTBh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

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

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOnronenue BRIHYKICHHBIX KOJIEOaHUHN U pe30HaHCca.

Pacnpoctpanenue npo0JIbHBIX U MOMIEPEYHBIX BOJIH (HA MOJICIIH).

Habmronerne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopuvie pabomoul u onvimel.

1. OmpeneneHue YacTOThl W TepUojia KoJieOaHWH MaTeMaTUYeCKOro
MasTHHKA.

o os W

Omnpenenenre 4acTOThI U epro/ia KoJieOaHU MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH Tepro/ia KojaeOaHu MOJBEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH MEPUOAA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl rpys3a.
5. IlpoBepka HE3aBUCUMOCTHU MEpHOJia KoJeOaHUN rpy3a, MOJABEHICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTb  TMepuoja  KojaeOaHuit
MPYKMHHOTO MasiTHUKA OT MACChI I'Py3a U KECTKOCTH MPYKUHBI.
7. W3MmepeHnue yckopeHusi CBOOOIHOTO MaJACHUSI.
Pa3nesn 10. DjiekTpoMarHuTHOE 10J1€ U 3J1€KTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE  TOJIE.  OJEKTPOMAarHuTHble  BOJMHBL.  CBOMCTBa
ANEKTpOMarHuTHoIX BOJH. lllkana snexkrpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.



OnexTpomarauTHas npuponaa ceera. CkopocTs cBeTa. BoaHOBBIE cBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JEKTPOMATHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie padbomoul u onvimel.

1. M3yyeHue CBOWCTB SJCKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOWJIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE SIBJICHHS.

JlyueBas  mopenp  cBera.  Hcrounuku ~ cBera.  [IpsmosmHenHoe
pacnpoctpaHeHue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [nockoe
3epKaI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenune cBera. 3akoH MpenomieHus1 cBera. [lomHOe BHyTpeHHee
OTpaXeHHE CcBeTa. lCmonap30BaHWME TIOJHOTO BHYTPEHHErO0 OTpPaXEHUs B
ONTHUYECKUX CBETOBOAAX.

Jluaza. Xom omywert B JsmH3e. Onruueckas cuctema (Qoroamnmnapara,
MUKpOCKOINa M Tejeckona. ['na3 kak onrudeckas cucrtema. bim3opykocTh u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B chektp. Omnbitel Hptorona. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomy4yenue n300pakeHU# B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTtuyeckuii CBETOBO/I.

Xox myueit B coOUparoiei JIMH3e.

XoJ1 Tydei B pacCeUBAIOLIECH JIMH3E.

[Tomyuenune n300pakeHUi C MOMOUIBIO JINH3.

[Tpunuun nevictBus poroannapara, MUKpOCKOIA U TEIECKOIIA.

10. Moaenb riaasza.
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11. Pa3noxenue 0e10ro cBeTa B CIEKTP.

12. [lomy4yenue O0enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuvie padbomoul u onvimel.

1. UccnenoBanue 3aBUCMMOCTH yTrja OTPA)KEHUSI CBETOBOTO Jiyya OT yria
naJIcHUsI.
N3yuenune xapakTepuCTUK U300paKEHUsI MPeIMETa B IJIOCKOM 3€pKaJie.
NccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIICHHS] CBETOBOTO JIyda OT yria
NaJICHUs] HA TPAHULIE «BO3yX—CTEKIIOM.



[Tomy4yenue n300pakeHni C MTOMOIILI0 COOUPAIOTIIEH JTHH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI K ONTUYCCKOM CHITBI COOMpArOIeit
JIMH3BI.

OnbITHI IO Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITHl IO BOCHPUATHIO IIBETA MPEIMETOB MPH UX HAOIIOJCHUH Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBauroBbie IBJICHUA.

OmnbiTel Pe3epdopna u mmanerapHas moaens aroma. Moxens atoma bopa.
Wcnyckanue u norjiouieHue cBeta atoMoM. KBautel. JInnelyaTbie CIEKTPHI.

PamnoaktuBHOCTE. Ab(a-, 6eTa- u raMma-uzinydeHuss. CTpoeHHe aTOMHOTO
anpa. HykionHas Mopens artoMHoro sjapa. HM3ortombl. PaguoakThBHBIE
npespaiienus. [lepuoa nmoiaypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAI0BOIO M MAacCOBOTO YHUCEN.
OHeprus CBSA3M aTOMHBIX saep. CBA3bp Macchl W dHepruu. Peaknnm cuHTE3a U
nenenus saep. Mcrounnku 3eprun ConHna v 3BE3 1.

Anepnas sHepretuka. JIeHMCTBUS paJMOAKTUBHBIX H3JIYYCHUH Ha >KHUBBIC
OpTraHHU3MBI.

Hemoncmpayuu.

CrexTpbl U3Ty4YEeHHS U MOTJIOMIEHUS.

CnexTpbl pa3IMYHbIX Ta30B.

CnekTp Bogopoaa.

HaOnronenue TpexoB B kamepe Busbcona.

PaboTa cuérurika HOHU3UPYIOMIUX U3TYUCHHI.

Perucrpanus nznydyeHus: IpUpOJHBIX MUHEPAJIOB U POAYKTOB.

Jlabopamopuvie padbomoul u onvimel.

1. HaGnrogeHue CIIOMIHBIX U JIMHEHYAThIX CHEKTPOB U3JIy4YEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE DHEPTUU YAaCTULBI 110 TOPMO3ZHOMY
nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTUBHOTO (OHA.
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IHoBTOPHUTEJIBbHO-0000IAIOIIUIT MOXYJIb.

[ToBTOpUTENHEHO--0000MIAONNN MOYJTH IPEAHA3HAYEH VISl CUCTEMATU3AINH
U 0000ImIeHUsT MPEIMETHOTO  COACpP)KaHUS UM ONbITa  JEATEIBHOCTH,
PHOOPETEHHOTO TTPU M3YYCHUH BCETO Kypca (GU3HMKH, a TAKKe IS MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (u3uke s oO0ydaromuxcs,
BbIOpABIIMX ATOT YUEOHBII MpeaMeET.

[Tpu M3y4eHUH TAHHOTO MOJIYJIS PEaTU3YIOTCS M CUCTEMATU3UPYIOTCS BHJIBI
NEATEILHOCTH, Ha OCHOBE KOTOPBIX 00€CIIeUNBACTCS AOCTIKEHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pE3yJAbTaTOB  OoOydeHus, (GopMHUpyeTCs
€CTECTBEHHOHAYYHAass TPAaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



ABJICHUN TPHUPOABI U TEXHUKH, OBJIAJEHUE YMEHHMSIMH OOBSICHATH (DU3HUECKHE
SIBJICHUS, TPUMEHSA IIOJIydYEHHbIE 3HAaHMWSA, pelarh 3adadyd, B TOM YHCIE
Ka4EeCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IprHIMIIMATBHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3jielia pealu3yeTcs
32 CYy€T TOro, 4YTO OOYy4YaroIIMecs BBIMOJIHSIIOT 3aJlaHusd, B KOTOPBIX UM
IIPEAIaraeTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTh M HAYYHO OOBICHATH
duznyeckue sIBJICHUS B OKPYXKAIOUIEH NMPUPOE U MTOBCETHEBHOM XKU3HMU;

UCII0JIb30BaTh HAYYHBIE METOJIbl UCCIIEOBAaHUSI (PU3UUYECKUX SIBJICHUH, B TOM
YyCIIie Ui POBEPKU TMIIOTE3 U MOJIYYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4yHbIE OCHOBBI HanOOJee Ba)XHBIX JIOCTH)KEHHI COBPEMEHHBIX
TEXHOJIOTUW, HAIIPUMEP, MTPAKTUYECKOTO UCIIOJIB30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHECHMS BCEX M3BECTHBIX BHJIOB
JHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIMPaBJICHO

Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzydenus Gpu3NKU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHuUs

y oOyuatomerocsi 0yyT cOpMUPOBaHbI CIEAYIONIUE JTUUYHOCTHBIE PE3YyIbTaThl B
YacTH:

1) maTpuOTHYECKOT0 BOCTIMTAHUS:

— MPOSIBJIICHUE UHTEPECA K HICTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3nuecKol HayKu;

— [IEHHOCTHOE OTHOIICHHE K JJOCTHXKEHHSIM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpakIaHCKOT0 M JYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAUYUMBIX
U OTUYECKUX TMpOoOJieM, CBS3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM
JTOCTH)KEHUU (PU3UKH;

— OCO3HaHUE BAXXHOCTH MOPAIBHO--3TUYECKUX NPUHUMUIIOB B AESATEIbHOCTU
Y4EHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

— BOCHPUAITHE ACTETUUECKUX KaueCTB (PU3UYECKOW HAyKHU: €€ TapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TJTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTI'0 TIO3HAHHSI:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKd KaK MOITHOTO HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEWILEU COCTABJISIOLICH
KYJBTYPHI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpEca K HCCIIEeI0BATEIbCKON
NEeSITENHbHOCTH,

5) dopvmupoBaHusi  KYJbTYPbl  310POBbSi M  3MOLMOHAJBLHOIO
0J1aronoJIyyms:

— OCO3HaHHWE IIEHHOCTH O€30MacHOro o0pa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpaBHJl 0€30MacHOr0 IMOBEIEHUS Ha
TpPaHCTIOPTE, Ha JIOpPOraxX, C AJIEKTPUUYECKHUM U TEIUIOBBIM 000pYy/IOBaHHWEM B
JIOMAITHUX YCIIOBHSIX;

— c(pOpMUPOBAaHHOCTh HaBBIKA pediiekcuu, TMpU3HAHKWE CBOEro MpaBa Ha
OImMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4ejJoBeKa;

6) TPy10BOI0 BOCIMTAHUS:

— AKTHBHO€ Yy4YacTH€ B PEIICHUM MPAaKTHUUYECKUX 3aJad (B paMKaxX CEMbH,
0o0pa3oBaTeNbHOM OpraHu3aluu, Tropoja, Kpas) TEXHOJIOTUYECKOU U



COIMAIBHON HAIPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

e — MHTEPEC K MPAKTUUECKOMY U3YyUCHHIO MPOdECCHil, CBA3aHHBIX C (DU3UKOM;

e 7)3KO0JIOrHYECKOT0 BOCIIMTAHHUS:

e — OpHCHTAIMS Ha MpPUMEHEHHE (PU3MUECKUX 3HAHHMM Ui pEIICHUs 3ajad B
0o0JIacTH OKpy>Kalollel Cpeabl, IJIaHUPOBAHUSI TOCTYNKOB W OILICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e — OCO3HaHHWE IJ00AILHOIO XapakTepa JKOJIOTHYECKHX IpoOjeM M IMyTed HX
pELICHHS;

e 8) agmanTanMu K M3MEHSAKWINMMCH YCJIOBUAM COLHAJIBHOW M NPHPOAHOM
cpenbl:

e — TMOTPEOHOCTh BO B3aMMOJCHCTBUM TPHU BBHITIOJTHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APpYTHUX;

e — TIOBBIIICHWE YPOBHA CBOCH KOMIIETEHTHOCTH YE€PEe3 MNPAKTUYECKYIO
JICATCIbHOCTD;

e —TOTPEeOHOCTH B (HOPMUPOBAHMH HOBBIX 3HAHHM, B TOM YHCIIE (hOPMYIUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
(duzukwy;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHHM HOBBIX (HUINUECKUX
3HAHMM;

e — CTpPEMJICHHE aHAIM3UPOBATH U BBISBIISATH B3aUMOCBS3U MIPUPOIbI, 00IIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OILICHKAa CBOMX JCHWCTBHM C YUYETOM BIIMSHUS HA OKPYXKAOLIYIO CpeENy,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynabTaTe OocCBOEHHsS TporpaMmbl MO (U3HKE HA YPOBHE OCHOBHOTO
o01ero o6pa3zoBaHus y oOy4aroiierocsi 0yayT copMupoBaHbl MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONINE TT03HABATEIILHBIC YHUBEPCAIbHBIC YUeOHbIC TCHCTBYS,
KOMMYHUKATHUBHBIE  YHUBEpPCAJIbHBIC  ydeOHBIE  JCHCTBUSA, PETYJIATHUBHBIC
YHUBEpCaJIbHbIC YUeOHbIE TCUCTBUSI.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eCTBUA

Bba3oBble Jijornueckue 1eicTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BIICHUR);

YCTaHABJIMBATh CYIIECTBCHHBIA MPU3HAK KIACCHU(PUKAIIMK, OCHOBAHUS JIJIS
0000IIIeHHS U CPaBHEHHS,;

BBISBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMAaTPUBAEMBIX (aKTax,
TAHHBIX U HAOIIOJICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITH NPUYMHHO--CJICICTBEHHBIC CBSI3U MPU H3YyUYEHUH (U3NUCCKUX
SIBIICHWIA W TPOIIECCOB, JIeJaTh BBIBOJIBI C UCIOJIb30BAHUEM JEAYKTHBHBIX
Y MHIYKTUBHBIX YMO3aKIIFOUCHHM, BBIIBUTATh TUIIOTE3bl O B3aWMOCBS3SX
(GU3HYECKUX BEITUYHH;

CaMOCTOATENLHO BBIOUPATh CIOCOO pelieHus: Y4eOHOU (U3HUecKou
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIeHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciegoBarejibckue A1eiCTBUA.

MCITI0JIb30BATh BOMPOCHI KAK UCCIEA0BATENIbCKUI HHCTPYMEHT IMO3HAHUS;
MPOBOJUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIeAOoBaHUE (U3UYECKOrO
SBJICHUS;

OLICHMBAaTh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHUIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

INPOTHO3UPOBATh  BO3MOXKHOE  JayibHEWIIee pa3BUTHE  (PUINYECKHUX
IPOLIECCOB, a TaK)KE€ BbIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

PabGora ¢ undgopmanmei:

MPUMEHSATh Pa3INYHBIC METOJbI, HHCTPYMEHTBI W 3aIIPOCHI TP TIOUCKE U
orOope WHGOPMAIMKM WIM JAHHBIX C Y4ETOM MPEUIOKEHHON yueOHOM
dbuznyeckoit 3a1a4u;

aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIHIO
Pa3IMYHBIX BUJIOB U GOPM MPEACTABICHHUS;

CaMOCTOSATENILHO  BBIOMpaTh ONTUMAJBHYIO (OpPMY  TIPEICTABICHHUS
uHQOpMaAIMU W WUTFOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMHU
CXeMaMH, rarpaMmMamMu, HHOU TpauKoN U MX KOMOWHAIIASIMH.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIC y4eOHbIe AeiiCTBUS:

B XOJIe OOCYXKIeHHUs y4yeOHOro mMarepuana, pe3yJibTaToB J1abopaTOpPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXAaeMON TEMBI U
BBICKA3bIBaTh WJEU, HAIlCJICHHbIE HA pEIIECHUE 33Jaud U TOJAep>KaHue
0J1aroKeIaTeIbHOCTH OOIICHHUS,



COMOCTAaBIISATh CBOM CYXIEHUS C CYXACHUSMU JPYIMX YYaCTHUKOB
uasora, oOHapyKMBaTh pa3IM4uMe U CXOACTBO MO3ULIML;

BBIPAKATh CBOIO TOUKY 3PE€HHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BHIIOJHEHHOTO (PU3NYECKOTO OIIbITa
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMATh W HWCHOJb30BaTh  IpPEUMYyIIECTBA  KOMaHIHOM U
WHAMBUAYAIbHON paOOThl MPH PEIICHUU KOHKPETHOW (Qu3ndecKon
poOJIEMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no €€ JOCTH)KEHHUIO: paclpeiesisiTb poiH, OOCYKIaTh IPOLECCh U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOIBKUX JIFOCH;
BBIIIOJIHATH CBOIO YacTh paOOThI, JOCTUTAsi KAYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIpPABJICHUIO WU KOOPAMHHPYS CBOM JCUCTBUS C JPYTUMH
YIeHAMH KOMaH/bL;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBHUSL.

PeryisiTuBHBIC YHUBEpPCAJIbHbIEC Y4eOHbIE JeHCTBUS

Camoopranmsamnus:

BBISIBJISATH NMPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOMUX
JUTSL petieHus] PU3HUeCKUX 3HAHUM;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NMPHUHITHE PEIICHUs B TPYyIIE, MPUHATHE PEIICHUN
TpYHIoH);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pelleHus (pU3nuecKoi 3a1auu win
IUIaHa MCCIIEOBAHUA C Y4ETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI pELICHUM;
JenaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, IMOIIUOHATbHBIA HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLIEHKY CUTYallMU U NIPEJIAraTh IJIaH €€ N3MECHEHUS,
OOBSCHATh TPHUYMHBI  JTOCTIDKCHHS  (HEAOCTWIKEHHUS) pe3yibTaToB
NeATEIIbHOCTH, J1aBaTh OLICHKY MIPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JCSATEILHOCTh (B TOM YHCJI€ B XOJ BBIMOJHEHUS
(U3UYECKOTO  HCCIICIOBAHUS WM TPOSKTa) HAa OCHOBE HOBBIX
O00CTOSITENILCTB, W3MEHUBIIUXCS CUTYyallul, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JAPYroro yejoBeKa B XOJE CIopa WU JUCKYCCHHU
Ha HAyYHYIO TeMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIroro;



npuU3HaBaTh CBOE MPaBO HA OMIKOKY MPH pelieHUH GU3NIECKUX 3a7a4 UITH
B YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

IHPEAMETHBIE PE3YJIbTATDBI

K konIry 00yueHus B 7 kJjiacce IpeIMETHbBIE Pe3yJIbTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJI30BaTh  TOHATHS:  (U3MUECKME U  XUMUYECKUE  SIBJICHUS,
HaOJI0ICHUE, JKCIIEPUMEHT, MOJEINb, TUIOTE3a, €AUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUS BellecTBa (TBEpIOE,
XKUJKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JBWXKEHHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TMPSMOJIMHEMHOE), TPaeKTOpHs, PaBHOJCHCTBYIOIIAS
cwia,  gedopmamus  (ympyras, — IUIacTH4YecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;

paznmuuarh siBieHus (Aud@dysusi, TEIIOBOE IBUKEHUE YacTHUIl BEIIECTBA,
paBHOMEPHOE  JIBIDKEHUE, HEpPaBHOMEpPHOE  JBIKCHHE, HHEPIUS,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBIO
BpalleHus, Nepenaya JaBieHUS TBEPABIMU TeJaMHU, XUAKOCTIMU U
razamu, arMocepHoe J[daBieHUE, IUIaBaHUE TEJ, MPEBPAIICHUS
MEXaHUYECKOW DHEPTruu) MO OMUCAHUI0 MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YyYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM uHcle (U3UUYECKUE SBICHUS B MPUPOJIE:
IpPUMEPHI JABUKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKHBOW U HEXKUBOU
pUpoJe, ACHUCTBHE CHUJIBI TPECHUS B TPUPOJE W TEXHUKE, BIHSHUE
aTMOCc(EepHOro JaBJEHUS Ha KUBOW OpraHU3M, IJIABaHUE PBIO, phlYaru B
TeJIe YeJOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a/1auy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3UUECKHUE SBIICHUS, UCIIOJIb3YSI
dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tella, Cuja TpEeHHUs, JAaBlieHue (TBEPAOTO Teja, >KUAKOCTH, Ta3a),
BBITAJIKMBAIOIIAs] CUJIA, MEXaHW4YecKas paboTa, MOIIHOCTh, TJICYO CHUJIBI,
MOMEHT CWbl, KOI(h(UIIMEHT TMOJEe3HOTr0 JEHCTBUSI MEXaHU3MOB,
KHHETHYCCKass W TOTCHIIMANbHAS SHEPIHs), NPH ONMHCAHWUU IPABHIIBHO
TPaKTOBaTh  (U3MUYECKHH  CMBIC  HWCIOJB3YEMBIX  BCJIHMYMH, HX
0003HaueHUs W CNUHMIBl (U3HUYECKUX BEIUYWH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3NUYECKYI0 BETUYHHY C JPYTUMHU BEIIMYWHAMH,
CTPOUTH IpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;



XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Ysl TIpaBuja CIOKEHUs cuil (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumeza, MpaBUIIO paBHOBECHs pbryara (6J10Ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXAHUYECKOU
OHEPruv, NpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3UUECKHUE SIBJICHUS, TPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE CHTYyallMd MNPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIAITh MIPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

peuats pacdy€THhIE 3aJaud B 1—2 JEUCTBUS, HCIIONB3Ys 3aKOHBI H
dbopMyIibl, CBSA3BIBAIONINE (PU3MYECKHME BEJIWYMHBI: HA OCHOBE aHaJIM3a
YCJIOBUS 3a/1a4M 3alUChIBATh KPaTKOE YCIIOBHE, MOJCTABISITh (PU3UUECKUEC
BENTUYUHBI B (HOPMYJIBI U TMPOBOJUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOIUMBIE JJIA peUIeHUs 3a7a4, OIEHUBATh PEaTUCTUYHOCTD
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBath MpoOOJEMbl, KOTOPHIE MOXKHO pEIIUTh TpPU OMOIIU
(buU3MYEeCKUX METOJIOB, B ONMCAHUU MCCIICOBAHUS BBIJCISTH TPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3iMyaTh W WHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOAWTh OIMMOKHM B XOJE OIBITA, JeNaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

NPOBOAUTL OMBITHI 1O HAOMIOJCHUIO (U3UYECKUX SIBJICHUNW WU
buznuecKux CBOMCTB Tel: bopMyIMpOBaThH IPOBEPSIEMBIE
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYI0BaHNS,
3aMUCBHIBATh XOJ OMbITAa U (POPMYITUPOBATH BHIBO/IBI;

BBITOJIHATh NPSIMBIE M3MEPEHHS] PACCTOSIHHS, BPEMEHHM, MACChl Tena,
o0b€éMa, CHUJBI W TeMIepaTypbl C UCIOJIb30BaHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH TMIOKAa3aHUS MPUOOPOB C YyUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUN;

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHON (PU3HUECKON BEIMYUHBI OT
JIPYyrol ¢ HCMOJb30BAHUEM TIPSAMBIX H3MEPEHUHN (3aBUCHMOCTH MYTH
PaBHOMEPHO JBWXKYILIETOCS Tejla OT BPEMEHHM [JIBUKEHHS Teja, CHJIbI
TPEHUS CKOJBLKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAAN COMPUKOCHOBEHHUS TEJI, CUIIbI
YOPYTOCTA OT YJ/UTMHEHHS TPYKUHBI, BBHITAIKUBAIOMICH CUIIBI OT 00BEMaA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TNIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
TJIaBaHUsS TeJ, YCJIOBUN paBHOBECHS phluara W OJIOKOB), y9acTBOBAaTh B



IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOUpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIEeAysl NPENoKeHHOMY IUIaHy, (DUKCUPOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3WYECKMX BEJIMYMH B BHJIE
NPEAJIOKEHHBIX TaOMUIl U TpauUKOB, JENaTh BBIBOJBI MO pe3yibTaTam
UCCIICIOBAHMUS;

IPOBOJAUTH KOCBEHHBbIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUIKOCTM W TBEPIOTO TeNa, CHUJla TPEHUS CKOJIbKEHUS,
NABJICHUE  BO3/AyXa, BbITAJKMUBAIONIAs  CHJIA, JICUCTBYIOIIAs  Ha
NOTPY’KEHHOE B JKUIKOCTH TeJO, KOI(PPUIMEHT TMOJIE3HOTO NEeUCTBUS
OPOCTBIX MEXaHU3MOB), CIEAys MPEIIOKEHHOW WHCTPYKUUU: TIPH
BBITIOJTHEHUH HW3MEPEHU CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

cOOJII0/1aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpU padoTe ¢ J1abopaTOPHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOONIAIOIIUECS COCYyHbl, OapomeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
HNOJIUINITHUKY, YCTPOWCTBO BOJOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP ), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUU M HEOOXOAMMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  MpHUMEpax)
IPAKTUYECKOr0 HCIHOJb30BaHUs (PU3MUECKUX 3HAHUUW B TOBCEIHEBHOU
KU3HH 711 oOecriedeHusi 6€30MacHOCTU MpU o0paleHuu ¢ mpudbopamu u
TEXHUYECKUMU yCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TMTOBEJICHUS B OKPY’KaIOIIEH CpefIe;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HHpopMauuu B HMHTepHere B
COOTBETCTBHUH C 33JJaHHBIM [TOMCKOBBIM 3aIlIPOCOM, HA OCHOBE MMEIOIIUXCSI
3HaHUW M TYTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJICIATH
uHPOPMAITNIO, KOTOpas SIBISIETCS MPOTHBOPEYMBON WM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUYE€OHBIX 3a/laHUl HAYYHO--TIOMYJIIPHYIO
JauTepaTypy  (pU3MUecKoro coiepXkaHHs, CIpPaBOYHbIE MaTepHabI,
pecypcbl cetn MHTepHET, BiageTh npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co37laBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOLIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIUU (PU3MUECKOTO COJECPKAHUS, B TOM



yucie myOJuYHO JeNaTh KpPaTKUE COOOIICHHSI O PE3yNbTaTax MPOEKTOB
WIM YYEeOHBIX UCCIENOBAHUM, NpPU ITOM TPAMOTHO HCIOIH30BAThH
U3YYCHHBIM TOHSATUHHBIN ammapaT Kypca (U3HKH, COMPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINE;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEIOBAHUN paclpenesTh
00s3aHHOCTH B TPYyNIE€ B COOTBETCTBUU C IOCTABICHHBIMU 3aJla4yaMH,
CICAUTh 3a BBINOJHEHUEM IUIaHA JEUCTBUM, aJICKBAaTHO OILICHUBATH
COOCTBEHHBIM  BKJaJ B  JEATEIBbHOCTh  TIPYNIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIry o0yueHus B 8 kijiacce npeIMeTHbBIE Pe3yJIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

MCIIOJIB30BaTh MOHATHUS: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE JABUXKECHUE
aTOMOB U MOJIEKYJI, arpeTaTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMUECKUE U
aMmopdHbIe TeNla, HACHIIIEHHBIH W HEHACHIINICHHBINM Tap, BIAXXHOCTb
BO3/yXa, TeMIepaTypa, BHYTPEHHSISI SHEpPrus, TEIJIOBOW JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUECKUI 3apsl, SJIEKTPUUECKOE MOJIe, TPOBOAHUKH
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyarh SBJICHUS (TEIUIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECUE, CMAUMBAHUE, KANUJUISIPHBIE SIBJIICHUS, UCIIAPEHUE,
KOHJICHCAIMsl, IUIABJIEHWEe, KpUCTaUIM3aius (OTBEpEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTUIONPOBOTHOCTb, KOHBEKIIUS, U3ITy4YEHHE),
AIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAJIOB, ACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICUCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHIYKITHS)
[0 OINUCAHWID MX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX  (PU3MYECKUX  SIBIICHUM B
OKpY’)KalollleM MHpe, B TOM 4Yucjie (Pu3nueckue SBJICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBIE SIBIICHUSI B MPUPOJE,
KpUCTAJUIbI B mpupoae, uzinydeHue ColiHIla, 3aMep3aHHe BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra, dJEKTPUUYECKUE
SABJICHUSI B aTMocdepe, DJIEKTPUYECTBO >KUBBIX OPTraHU3MOB, MarHUTHOE
nosie 3eMiH, Jpeiid TMOJIIOCOB, POJIb MATHUTHOTO TOJSA JISl JKM3HU Ha
3emJie, MOJSPHOE CUSTHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBONCTBA (NMPU3HAKH) (PU3UUYECKHUX
SIBIICHU;

OMUCHIBATh U3YYCHHBIC CBOMCTBA TeJ U (DU3WUYECKHUE SBJICHUS, UCIIOIb3YS
bu3nueckue BeNTUYUHbBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIHsl, KOJIUYECTBO
TEIUIOThI, YJEeJIbHasl TEIUIOEMKOCTh BEUIECTBA, YJEIbHAs TEIUIOTa



IUTaBIICHUS, yJelbHAas TeIUIoTa MapooOpa3oBaHus, yleidbHas TeIIoTa
CTOpaHHs TOIUIMBA, KOA()(PUIMEHT TOJE3HOTO JIEHCTBUS TEIJIOBOU
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3IYyXa, AIEKTPUYECKUHN 3apsf,
CHJIa TOKA, JJIEKTPUYECKOE HANPSIKEHHE, CONPOTUBIICHUE IPOBOJIHHUKA,
yIeIbHOE  CONPOTHUBIIEHHWE  BemiecTBa, paboTa U MOIIHOCTH
ANEKTPUYECKOr0  TOKAa), NpPU OMNHCAHUM MPABUIBHO TPAaKTOBAThH
(u3NYECKUN CMBICIT KCIIOJIb3YEMbIX BEJIIMYMH, 00O3HAUYEHUS U €IUHULIBI
(¢u3NYECKUX BEJIWYUH, HAXOAUTh (POPMYIbI, CBS3BIBAIOIIME JaHHYIO
¢u3NYeCKyl0 BENUYMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKkTepU30BaTh CBOMCTBa Tel, (PU3NYECKUE SIBIICHUS U MPOIECCHI,
WCIIOJIb3Ysl OCHOBHBIE IOJIOKEHHUSI MOJIEKYJISIPHO--KMHETUYECKOU TEOPUH
CTPOEHHUS BEIIECTBa, MPUHLHUI CYNEPHO3UIUHU TMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LN, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHUS DJHEPruM, NpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKMCHIBATH €M0 MaTEMaTUYECKOE
BBIPAKCHHE;

OOBACHATh (PU3NYECKUE NPOLECCHl M CBOICTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYalluil IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMuecKux
iaroB ¢ omnopoil Ha 1—2 W3y4YEHHBIX CBOWCTBA (DPU3MYECKUX SIBJICHUM,
(bU3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JIEHCTBHS, HUCHOJIB3Yys 3aKOHBl H
dopMyIibl, CBsI3bIBarOLME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHaln3a
YCJIOBHUSL 3ala4yd 3aIlMChIBATh KPATKOE YCIOBUE, BBIABIATH HENOCTATOK
JAHHBIX I pelleHHs] 3aJayd, BbIOMpATh 3aKOHbI U (OPMYJIbL,
HEeoOXoauMble JUisl €€ peuieHusi, MPOBOAUTH PACUETHI M CpPABHUBATh
MOJIy4YeHHOE 3HaU€HHE (PU3NUYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOJEeMbl, KOTOpPblE MOXKHO PEUIUTh MpPU MOMOIIH
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHE HWCCIIECIOBaHUS, BBLICIATH
MIPOBEPSAEMOE  MPEIIOJOKEHUE, OLECHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€J1aTh BBIBOIBI;

OPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
($u3nYECKUX CBOWCTB TeJ (KaNMUISIPHBIE SBJICHUS, 3aBUCUMOCTD JTaBJICHHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOIIecCca OCThIBAaHUS U
HarpeBaHusi MPU M3IYUYCHUM OT LBETa H3Iy4arolieil (MOrIoNarolei)
MTOBEPXHOCTH, CKOPOCTh MCIIAPEHHUs] BOJABI OT TEMIIEPATYpPbl KUIKOCTH U
IUIOIAAM €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJl M B3aUMOJICHCTBUE
DNEKTPUYECKUX  3apsS0B, B3aUMOACHCTBHE IIOCTOSHHBIX MAarHHTOB,



BU3yalM3alisl MarHUTHBIX TIOJI€Hl TMOCTOSIHHBIX MarHUTOB, JCHCTBHS
MarHMTHOTO TOJSi HAa MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHUTA,
CBOMCTBa DJIEKTPOJABUTATENII TIOCTOSHHOIO TOKa): (popMyIupoBaTh
poBepseMble MPEINOIOKEHUS, COOMPAaTh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBIMIOJHATh  MPSIMBIE  W3MEPEHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSKEHUS C MCHOJb30BaHUEM
aHaAJIOTOBBIX NPHOOPOB M JATYMKOB (DU3UUYECKUX BEIMYMH, CPAaBHUBATH
pe3ynbTaThl U3MEPEHUM ¢ YUETOM 3aIaHHON a0COJIOTHON MOTPEIIHOCTH;
MPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OHOM (hPM3UUECKOM BETUUYHHBI OT
Ipyrol ¢ UCHOJb30BAaHUEM NPSIMBIX H3MEPEHHH  (3aBUCHUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBL, IUIOMAJU IONEPEYHOro
CEUEHHMS U YACIBHOIO CONMPOTUBJIEHUS BEIIECTBA MPOBOJHUKA, CUIIbI TOKA,
UAYIIETO dYepe3 MPOBOAHMK, OT HANpsOKEHUST Ha  MPOBOJHMKE,
UCCIIEJOBAaHUE TIOCJIEI0BAaTEIbHOTO U  MapajUIeIbHOTO  COEIUHEHUH
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJHATh WM3MEPEHUs, CIeays MPEAIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJE TaOiull U rpaduUKoB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEJOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYUH (yJenbHast
TEIUIOEMKOCTh ~ BELIECTBA, CONPOTHUBIEHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IJIAHUPOBATh W3MEPEHHUs, COOMpaTh
OKCIIEPUMEHTAIBHYI0 YCTAaHOBKY, CIEeAysl MPEIOKEeHHONH WHCTPYKIHUU, H
BBIUUCIIATh 3HAUEHHUE BEJINUMHBI,

COOJTI0IaTh MpaBUJia TEXHUKK 0€30MaCHOCTH P padoTe C 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUA HW3YYCHHBIX NPHUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCaHHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK 3JIEKTPUUYECKON HHEPrUH, 3JIEKTPOOCBETUTENIbHBIC
npUOOPHI, HArpEeBaTENIbHbBIE IEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
NPEIOXPAHUTEIH, AIEKTPOMATHUT, ANEKTPOIBUTATENb TOCTOSHHOIO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOMCTBaxX (DPM3MUYECKUX SIBICHUN M HEOOXOIUMbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pUCYHKaM  (KHIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CropaHusi, JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl JJEKTPUUYECKUX



Heneil ¢ mocne0BaTeNbHbIM U MapalljIeIbHBIM COSUHEHHEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUYECKUX 1IETICH;
NPUBOAUTh  NpPUMEpPHl  (HAXOIUTh  WHMOpPMAIMIO O  TIPHUMEpax)
MPAKTHYECKOTO HCIHOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
JKU3HU I obecnieueHrs 6€30MacHOCTH MPpU OOpallieHuu ¢ nmpudopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbS U COONIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpMamuu (U3HUECKOTO COJICpKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCS 3HAHUM M IIYTEM CpaBHEHUSA
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIIACIATH  HMHPOpPMALIUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BBITIOJHEHUN YICOHBIX 3aJaHUN HAYIHO--TTOMYJIIPHYIO
auTepatypy  (pu3mdeckoro coiepXaHus, CIPAaBOYHBIE MaTE€pHAIbI,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCHMEHHBIE W KpaTKUE YCTHBIE COOOIICHWS,
o006mass uHOpMaLMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJACp)KaHUsl, B TOM YHCIE MYyOJWYHO TPEACTABISATh PE3yIbTaThl
MIPOCKTHOM WJIM HCCIIEIOBATEIBCKON JNESITEIIbHOCTH, MPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHSATHUHHBIMN anmapar Kypca (HU3HKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

NPU  BBITIOJHEHWHW YYEOHBIX TIPOEKTOB M HCCICHOBAaHUN (DU3UUSCKHUX
MPOIIECCOB pacTlpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMHU, CJICAUTH 32 BBHITIOJHEHUEM IUJIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIaJ B
NEATETLHOCTh TPYIIIBI, BRICTPABATh KOMMYHHUKATHBHOE B3aMMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHIly 00yueHus B 9 kJjiacce npeIMETHbBIE PE3yJIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: CUCTEMA OTCUETa, MaTepuajbHas TOYKa,
TPACKTOPHS, OTHOCUTEIHOCTh MEXaHMUYECKOTO JBHKEHUS, AepopMarus
(ympyrasi, njacTU4eckas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTb M MEPErpys3ky, LUEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEIO,
HEHTP TSHKECTH TBEPAOTO Tesla, paBHOBECHE, MEXAaHUUECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HMH(pPa3ByK M YIbTPa3BYK, 3JICKTPOMArHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAaIbHO30PKOCTh,
CHEKTPhI UCITYCKAHUS U TOTJIOLIEHUs, anbda-, 0eTa- U raMmmMa-u3nydeHus,
U30TOIIbI, IIEPHAsA YHEPTETHUKA,;



paziuyath SIBJICHUSA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEITHOE
JBIKEHUE, PaBHOYCKOPEHHOE IMPSMOJIMHEMHOE [BUXKEHUE, CBOOOJIHOE
najicHue Tej, pABHOMEPHOE JBIXKEHHE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE
TE€J, PEaKTUBHOE JIBI)KEHME, KoyieOaTeIbHOE ABMKEHHUE (3aTyXarouue u
BBEIHYKJICHHBIE KOJI€OaHMsI), PE30HAHC, BOJIHOBOE IBMKEHHUE, OTPAXKCHUE
3ByKa, MNPSIMOJIMHEHHOE PacClpOCTpaHEHUE, OTPAXKEHUE U TPETOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3lioskeHue O0eNoro cBeTa B
CHEKTp M CJOXXEHHE CHEKTpaJbHBIX IIBETOB, JHUCIIEPCUSl CBETA,
€CTEeCTBEHHAsl PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEMYATOrO CHEKTpa
W3JIYYEHUS ) IO ONMKUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBJICHUE M3YYEHHBIX  (PU3MYECKUX  SIBIICHUM B
OKpYy’)KaromieM Mupe (B TOM uHcie (PU3MYECKUE SIBJICHUS B MPHUPOJIE:
MPUJIUBBI U OTJIUBHI, ABUXKEHUE T1aHeT COTHEYHOM CUCTEMbI, pEaKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHMW3MOB, BOCHPHUSTHE 3BYKOB JKMBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 03XO, ILIBETa TeT,
ONTUYECKUE SIBJICHUS B TPHUPOJIEC, OUOJOTUYECKOE JACHCTBHE BUIUMOTO,
yIbTpaUOJIECTOBOTO W PEHTITEHOBCKOTO M3JIyYCHUM, €CTECTBEHHBIN
PaIOAaKTUBHBIN (HOH, KOCMUYECKUE Iy4d, PaJAMOAKTHUBHOE H3ITy4YeHUE
MPUPOJIHBIX MHUHEPAJIOB, JEHCTBUE PAJUOAKTUBHBIX HW3IYYEHUN Ha
OpraHW3M YeJIOBEKa), MPH 3TOM MEPEBOAUTH MPAKTHUYECKYIO 3ajady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX
SIBJICHU;

OMKCHIBATh U3YyUCHHBIE CBOMCTBA Tel M (PU3MUECKHUE SBJICHUS, UCIIOJIb3YS
buszndeckue BENMUYUHBI (CpPEeIHSsl MU MIHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JBH)KCHUH, YCKOPEHHE, IMEpPEMEIICHUE, MyTh, YrioBas
CKOpPOCTh, CHJIa TPEHMS, CHUJIa YNPYrOCTH, CHUJIA TKECTH, YCKOpPEHUE
CBOOOJHOTO TMAJICHUsI, BEC Tejla, HUMIIYJIbC Tejla, HUMITYJbC CHJIBI,
MeXaHuueckas paboTa W MOIIHOCTb, IOTEHUHAIbHAS HHEPTHS Tela,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS YHEPTUs CHKATOU
NPYKUHBbI, KUHETUYECKAas DSHEpPrus, IOJHAs MEXaHW4yecKash HSHEprus,
MepUOoJ U 4acToTa KoJieOaHW, JITTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEJIOMJICHUSI CPEIbl), TIPU OMUCAHUU
MPaBUJILHO TPAKTOBaTh (DM3UYECKUN CMBICT HCIOJIb3YeMbIX BEJIHMYWH,
o00O3HaueHNss W ENUHMIBI (U3HUYECKUX BEIUYWH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTNE JAHHYIO (PU3UUYECKYI0 BEIUYHHY C JAPYTMMH BEIUYMHAMH,
CTPOUTH TparKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYNH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHMsI SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHLUI CYNEpPHO3UIMN CWJI, MNPUHIUI OTHOCUTENbHOCTU [amumies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMs] UMITYJbCa, 3aKOHbI OTPAXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3aps0BOI0 U MacCOBOI'O YHUCEI
IpU SJAEPHBIX PEAKIUAX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIUCBIBATh €0 MAaTEMAaTHUECKOE BBIPAKECHHUE;

OOBSCHATh (PU3MYECKUE TPOIECCHl U CBOMICTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyaI[il MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISTH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3M, CTPOUTh OOBSICHEHHEe U3 2-3
JOTHYECKHX IIaroB € OMOPOil Ha 2—3 M3Yy4YEeHHBIX CBOMCTBa (PU3MUECKHUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THbie 3adaud (OMHUpAOIIMECS Ha CHCTeMy U3 2-3
YpaBHEHUI), UCHOJB3Ysl 3aKOHBI U (POPMYJIbI, CBA3bIBAIOLINE (PU3NUYECKUE
BEJIMUMHBI: HA OCHOBE aHajM3a YCJIOBUS 3aJauyd 3allMChIBATh KPATKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WM M30BITOUYHBIE JTaHHBIE, BbIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJIsl PELIEHUs, IPOBOJUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHA (PU3NIECKOU
BEJIMYMHBI;

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
($u3NYECKUX METOJOB, HMCHOJb3Yysl ONUCAHUE HCCIEIOBAaHUS, BBIICIATH
IpOBEPSIEMOE  TPEIINOJOKEHUE, OIEHMBATh MPABWIBHOCTh IMOPSAJKA
NPOBEJCHUS  MCCICOBAHMS, JIeNaThb BBIBOABI, HWHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WIH
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproTOHa, 3akoHa
COXPaHEHHUsl HHEPrHM, 3aBUCHUMOCTh NEpUoAa KojeOaHUN NpyKMHHOTO
MasiTHUKa OT MAaccChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEITHOE PaCIIpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CIEKTP, M3yYeHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB HM300pakeHWsI IpeaMeTa B coOuparolien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX WU JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY H3 HM30BITOUHOro Habopa
0o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITAa W €ro  Pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaernss
CpeqHee 3HAaYeHHE W3MEpSIeMON BeIMYMHBI ((POKYCHOE paccTOsHHE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp cHocob0a H3MEPEHHUS
(M3MepUTEILHOTO PUOOpPa);

IPOBOANTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHHUM (3aBUCUMOCTb IIyTH OT BPEMEHMU



P PaBHOYCKOPEHHOM JIBH)KEHMHM 0€3 HadajbHOM CKOpPOCTH, NEPHOJA
KoJIe0aHUN MaTeMaTU4EeCKOro MasiTHUKA OT JJUHBl HUTH, 3aBUCHUMOCTH
yria OTpak€HUs CBETa OT yrjla HaJeHUs U yria NpeIoMJICHUS OT yria
NaJcHNsA): [UIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOUpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
¢usznyecKkux BEIMYMH B BUAE TaOMUIl U TpaduKoB, AenaTh BHIBOIBI IO
pe3yJibTaTaM HCCIIeI0BAHNUS;

IPOBOJNUTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYUH (CperHss
CKOpPOCTb M YCKOpDEHHE Tejla IpH pPaBHOYCKOPEHHOM JBUKECHHH,
YCKOPEHHE CBOOOJHOIO MaJCHHs], KECTKOCTh MPYKHHBI, KO3PPUIUEHT
TPEHUS! CKOJBXKEHHUS, MEXaHW4eckas padoTa M MOIIHOCTb, 4YacTOTa M
NepuoJl KoJeOaHWil MaTeMaTH4eCKOoro | MPYKMHHOTO MAasTHUKOB,
ONTHYECKass Cuja COOuparolield JIMH3bl, PpPaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBINIOJIHATh U3MEPEHUS, CIENys MPEJIOKEHHON MHCTPYKIUHU, BBIYUCIAThH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOIYYEHHBIE PE3YJIbTaThl C YYETOM
3a/IaHHOM NTOTPELTHOCTH U3MEPEHMUIA;

cOOJII0/1aTh MpaBUJIa TEXHUKU O€30MacHOCTH MpU paboTe ¢ J1abopaTOPHBIM
o0opyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (PU3NYECKUX MOJIETIeH:
MaTepuanbHas TOYKa, a0CONIOTHO TBEPJOE TEJIO, TOUYECYHBIM HMCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIEJIb AaTOMHOTO S/Pa;

XapaKTEepU30BaTh MPUHLUIBI  JEWCTBHS HM3YyYEHHBIX NpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHHA (B TOM 4YHUCIE:
CIOUAOMETP, IAaTYMKU IIOJIO)KEHMS, PACCTOSIHUS M YCKOPEHMS, PaKeTa,
9X0JIOT, OYKH, Mepuckomn, (oroanmapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOMN, JO3UMETp, Kamepa BuiabcoHa), HCHOJb3Yyd 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOOXOoAUMble (Pu3MUECKue
3aKOHOMEPHOCTH;

UCITOJIB30BATh CXEMbl U CXEMATUYHBbIE PUCYHKU W3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPHUTENIbHBIX MPUOOPOB U TEXHOJOTMUYECKHX MPOIECCOB
IpU PEIIEHUH Y4eOHO--MPAKTHUUYECKUX 3a7ayd, ONTHYECKUE CXEMbl IS
MOCTPOEHHUS N300paKEHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOpPMALMIO O  MpPUMEPax)
IPAKTUYECKOTO HCIOJB30BaHUs (PU3MUECKHX 3HAHUW B IOBCEIHEBHOU
XKU3HU 1711 oOecriedeHnsi 0€30MacHOCTU MpU oOpalieHu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUs 3/10pPOBbS U COOIOACHMS
HOPM 3KOJIOTUYECKOT0 MTOBEAEHUS B OKPYKAIOILIEH CPEAE;



OCYIIECTBJIATh TMOUCK WHGOpMAIMK  (HU3UIECKOTO COACpKAHUA B
HHuTepHeTe, caMOCTOATENBHO (POPMYIHPYs OMCKOBBIN 3alpoC, HaXOIUTh
IYTU ONPEIEIICHUsI JOCTOBEPHOCTH MOIYYEHHONM MH(POpPMAIUU Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBIIIOJHEHUHU YUYE€OHBIX 3aJaHUN HayYHO--TIOMYJIIPHYIO
JUTepaTypy  (puU3MUecKoro coiepikaHHs, CIPABOYHbIE MaTEepHUaJIbI,
pecypchl ceti MIHTEpHET, BiiaeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTaA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIE IMUCHMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE
uHGOpMAIlMUM U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTrO COAEpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YyAbTaThl IPOCKTHOW WIIM UCCIIEI0BATENBCKON
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapar HM3y4yaeMoro pasjena (U3UMKA U CONPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4éToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KosanuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Konrtpoasubie | Ilpakrnuyeckue
n/n NPOrpaMMbl Bcero o0pa3zoBarte/ibHbIE
padoThbI padoThI
pecypchbl
Pazjnen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAIOLIEr0 MUpa
bubnnorexa [JOK
11 o - 2
e e https://m.edsoo.ru/7f416194
bubnuoreka [JOK
1.2 o 2 1
VISHHCCIHE BEMITIHET https://m.edsoo.ru/7f416194
bubnnorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIH METO]1 TO3HAHUS httos://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBe/IEHNS 0 CTPOCHHHU BelllecTBa
bu6mmoteka I[IOK
2.1 1
CTpoctne peiiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHWE 1 B3aUMO/JICHCTBUE YaCTHI] 9 1 bubnuoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6nunoreka [IOK
2.3 A 2 1
TPETATHRIC COCTONRMA BELIECTRA https://m.edso0.ru/7f416194
Hroro mo pazneny 5
Pasnen 3. /IBu:keHHe U B3aMMO/IeliCTBHE Tel
but6mmoreka [JOK
3.1 M 3
CXAHHHCCROC ABIDEHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, mIOTHOCTh 4 1 Bbubnunoreka [IOK
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https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194

bubnuorexa [JOK

33 Cua. Bugpt cu 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, )KUAKOCTEN U ra3oB
41 [asnenue. [lepenayva naBneHust TBEPABIMU 3 bubnnoreka [IOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.eds00.ru/7f416194
bubnuoreka [JOK
4.2 Jlasitetine xuaKoCTH > https://m.edso0.ru/7f416194
bubnnorexa [JOK
4. A
3 TMOC(epHOE naBneHHe 6 https://m.edso0.ru/7f416194
44 JleficTBrE )KMIKOCTH U Ir'a3a Ha OTrPYyKEHHOE ; 3 bubnmoreka [JOK
' B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen 5. Padota u MouiHoCTh. JHEprus
bu6mmoteka I[IOK
1 P 1
> a60Ta M MOIIHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoteka I[IOK
2 I1 1
> POCTHIE MEXAHHIME > https://m.eds00.ru/7f416194
bu6nunoreka [IOK
>3 Mexantiriecias ouepris 4 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11
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8 KJIACC

KounvecTBO 9acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Konrpoannbie | IlpakTndeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcbl
Paznea 1. TemsioBblie ABJICHUSA
. bubnuoreka [JOK
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 1 https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
1.2 T 21 1
CILIOBHIE NPOLECCRt 3 https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nen 2. JnekTpuyecKue U MArHUTHBIE SIBJIEHUSA
21 DNeKTpUYECKUe 3apsbl. 3apsKEHHBIC Tella 7 1 1 bubnnoreka [IOK
' U UX B3aUMOJEiCTBUE https://m.edsoo.ru/7f4181ce
N N bubnuoreka [JOK
2.2 IToCTOSHHBIN IIEKTPUYECKHUI TOK 20 1 6 httos://m.edsoo.ru/7f4181ce
bu6nmmorexka [IOK
23 MarHntibie SpaeHs 0 1 1 https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
24 4 1
ICKTPOMArHHTHAS HHAYKLILA https://m.edsoo.ru/7f4181ce
Hroro mo pasnery 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68 6 11



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KounvecTBO 9acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB u TeM uugpoBbie
Ne n/n P Konrpoabnbie | IIpakTuyeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexaunueckue siBJICHUSA
11 MexaHnueckoe ABMKEHHUE U CIIOCOOBI €ro 10 1 bubnnoreka [IOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.2 B i 20 1 3
SanMoAcHcTBIE el https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13 3 10 3
AKOHB! COXpaHCEH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pazjnen 2. Mexanudeckue Kojae0aHUsI U BOJHBI
bu6mmoteka [IOK
21 M 7 3
CXAHHHECKHE KoNeOaHHs https://m.edsoo.ru/7f41a4a6
bu6nmmorexka [IOK
2.2 M ) 8 1 3
CXAHH'CCKHE BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Paznen 3. D1eKTpOMarHuTHOE MoJie U 3JIeKTPOMATHUTHBIE BOJTHBI
31 DNeKTpOMarHuTHOE TI0JIe U 5 1 9 bubnmnoreka [IOK
' DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Pa3znen 4. CBeToBbIe AIBJICHUS
4.1 3aKOHBI pacIIpOCTPaHEHUs CBETA 6 2 bubmuoteka [IOK



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

bubnnorexa [JOK
4.2 JIuH3BI ¥ on'THYECKKEe TPHOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bubnnorexa [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 5. KBanToBble siBJeHHsI
bubnuorexa [JOK
51 HcnyckaHue 1 MOTJIONIEHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
52 (TpOCHHE ATOMHOTO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
. A 7 1
5.3 JIEPHBIC PEAKITUH https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pazgen 6. [ToBTOpuTE/ILHO-00001aI0IMIT MOYJIb
6.1 [ToBTOpeHME U 0600IIEHUE COTEPKAHUS 9 9 bu6mmoteka [IOK
' Kypca ¢usuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
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YueOHO-MeTOAM4YECKOE oOecreueHrne 00pa3oBaTeILHOIO nmpoiecca
Oobs3aTe1bHbIC yUeOHbIE MATEPHUAJIBI VIS YUCHHKA
Vuebnuk: Ileppimikun A.B ®usuka. 9 knacc. — M.: [lpoda, 2017;
[Ipumepnbie mporpammbl no ydeOHbIM mpeameram. duszuka. 7-9 knaccel:
npoekT. —M.: [IpocBemienue, 2018.
VYuebnuk: Ilepeimkun A.B ®dwusuka. 8 kmacc. — M.: Jlpoda, 2019;

Jlykamuk B.M. COopHuk 3amau o gusuke.7-9 xnaccel. — M.; [IpocBemienue,
2019.

VYueonnk: .M. Ilepeimkun, A.W. UBanoB, 7 xnacc. — M.; [IpocBemenue, 2021;
Jlykammk B.1

COopHuk 3ama4 Mo ¢usuke.7-9 knaccel. — M.; [IpocBemenne, 2019.
MeToauyeckue MaTEPHAIBI IS YIUTEJIS
. Coopauk 3amad o pusnke.7-9 knaccel. — M.; [Ipocsemenne, 2019.

Hudgposbie 00pazoBaTe/ibHbIC pecypchl U pecypchl cetu MHTepHeT

https://resh.edu.ru/subject/43/4/



