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2.1.1.9. Padouyasi nporpamMMa y4e0HOI0 mpeaMeTa
Ddusuka
ba3oBb1i ypOBEHB

(msa 7-9 kiaccon)



MHNOACHUTEJIbBHASA 3AIIUCKA

[IporpaMmma no ¢u3uke Ha ypoBHE OCHOBHOIO 00ILero oOpa3oBaHMs COCTaBI€Ha Ha OCHOBE
MOJIOKEHUM U TpeOOBaHMN K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YPOBHE OCHOBHOI
o0OpazoBaTtesbHON porpaMmbl, ipenctaBiieHHbIX B DI'OC OO0, a Takke ¢ yuétoM deaepanbHOM
paboueii nmporpammbl BocnuTanus u Konuenuuu npenogaBanus yaueOHoro npeamera « Ousnkay.

Copep:xaHue MporpaMMsbl 10 PU3MKE HAIIPABIEHO HA OPMUPOBAHNE €CTECTBEHHOHAYYHOM
IrPaMOTHOCTU OOYy4arOUIMXCs U OpraHU3alfio U3ydyeHUs] PU3MKHU Ha JEATeIbHOCTHON ocHOBe. B
nporpaMMe 1o (U3HKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO IIpeIMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO K MIaHUPYEMBIM JIMYHOCTHBIM M METANpPEAMETHBIM pe3yjibTaTaM
oOyueHus, a TaKkKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX Y4YEOHBIX NPEIMETOB Ha
YpOBHE OCHOBHOTO 00IIIET0 00Opa30BaHMUs.

[Iporpamma mo (u3mKe ycTaHABIMBAET paclpenesieHHe y4eOHOTO Marepuala Io ToJam
obydenust (1Mo Kjaccam), MpeaaracT MNPUMEPHYIO TMOCIEAOBATENBHOCTh HW3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTHKE PAa3BUTHS IIPESIMETHOTO COJICPIKAHUS U YUETE BO3PACTHBIX 0COOESHHOCTEH
00yJaronuxcs.

ITporpamma no ¢pusuke pazpaboTaHa C LEIbI0 OKa3aHUs METOIUYECKOI MOMOIIY YUUTEIIIO
B CO3J]aHUM paboyeil mporpamMmbl IO y4eOHOMY MPEMETY.

dusnka SBIIETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHOHAYYHBIX YYCOHBIX MPEIMETOB,
IIOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHUN, M3y4aeMbIX XHUMHEH,
Oouosorueil, actpoHoMHed U Gu3NyYeCcKOi reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, NpefocTaBisieT HauOoisiee sICHblE 00paslibl NPUMEHEHHs HaydyHOro MeToja
[O3HAHUS, TO €CTh C1I0cO0a MOJYYEHUsI TOCTOBEPHBIX 3HAHUI O MUDE.

OpHa W3 rIaBHBIX 337434 (U3NYECKOro 00pa3oBaHUS B CTPYKType oOIiero oOpa3oBaHus
COCTOMT B (OPMHUPOBAHUMU ECTECTBEHHOHAYYHOW TIPAaMOTHOCTH M HHTEpeca K HayKe Yy
00yJaronuxcs.

WN3yuenne ¢usuku Ha 0a30BOM YypOBHE MpEANOJaraeT oOBJIaJEHUE CIEIYIOLUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

HAay4YHO OOBSICHSTD SIBJICHUS,
OLICHMUBATh U IIOHUMAaTh 0COOEHHOCTH HAaY4YHOT'O UCCJICAOBAHUS;
HHTCPHIPCTUPOBATE JaHHBIC K UCIIOJIB30BATh HAYYHBIC A0KA3aTCIbCTBA I IMOJTYUCHUA BBIBOAOB.

Henun wu3yuenus (U3MKH HA YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs OIpPEACIICHBI B
Konuenuuu npenojaBanust yueobnoro npeamera «®dusuka» B 00pa3oBaTeNbHBIX OpraHU3aLUsgX
Poccuiickoit ®enepauuu, peanu3yrolIMX OCHOBHBIE OO0II€00pa3oBaTeIbHbIE TPOrPAMMBI,
yTBepkAEHHOU pemienueM Kosutermm MununcrepcrBa npocsemenust Poccniickoit @enepanuun
(mpotokomn ot 3 nekadbpst 2019 r. Ne [1K4BH).

Lenun usyyenus ¢pusuxku:

puoOpeTeHne MHTEpeca W CTpeMJIEHUS OOydaloluxcs K HayyHOMY H3YYEHUIO MPUPOJIBI,
Pa3BUTHE UX UHTEJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEJICTABICHUNA O HAYYHOM METOJIe TIO3HAHUS U (OPMUPOBAHUE MCCIIEA0BATEILCKOTO
OTHOILIEHHUS K OKPYKAIOIIUM SIBJIICHUSM;



(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHMSI KaK pe3yJibTaTa U3y4yeHUs: OCHOB CTPOEHHS MAaTEPUH U
(GbyH1aMEHTaJIbHBIX 3aKOHOB (PU3UKU;

(dbopMUpOBaHHE MPEJICTaBICHUN O POIM (PU3MKU JJIsl Pa3BUTUS JAPYTUX ECTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTUI;

pa3BUTHE MPEJCTABICHUNA O BO3MOXHBIX cdepax Oymymierd mpoecCHOHAIBHON NeATebHOCTH,
CBSI3aHHOM C (PM3UKOM, MOJArOTOBKA K JAajbHEHIIeMy 00y4eHHIO B ’TOM HAIIPABJICHUU.

JlocTkeHne 3TUX LeNed mnporpamMmbl M0 (U3MKE Ha YpPOBHE OCHOBHOIO OOILEro
00pa3oBaHus 00eCIeUnBAETCs PEIICHUEM CIIEIYIOLINX 3a4a4:

puoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAaHUYECKHUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

pHoOpeTeHne yMEHUH OIUCHIBaTh U OOBSACHATH (PU3MUYECKHE SBJIECHUS C HCIOJIb30BAHUEM
MOJIYYECHHBIX 3HAHU;

OCBOEHHE METOJIOB PEUICHHUS MPOCTEMIINX pacdyE€THBIX 3a/lady C MCIOJIb30BAaHHEM (PU3NYECKUX
MoJenel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3aa4;

pa3BUTHE yMEHUIN HAOIIOAATh IPUPOHBIE SIBJICHUS U BBIIOJIHSTH ONbITHI, JIJA0OpAaTOPHbIE PAOOTHI
1 DKCIIEPUMEHTaIbHbIE UCCIIEJOBAHMSI C MCIIOJIb30BAHUEM U3MEPUTENILHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ HHPOpMaIHel PU3NIECKOro CoAepkKaHUs, BKI0Yast HHPOPMAIUIO
0 COBPEMEHHBIX JOCTHKEHUSAX (PU3HKHU, aHATIU3 U KPUTHUECKOE OLIEHUBaHKUE HH(OpMaLnu;
3HAKOMCTBO €O cdepamu Tpo(ecCHOHANBbHON MEATebHOCTH, CBSI3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JOCTHKEHUSAX (PU3NUECKON HAYKH.

Ha wn3yuenune ¢usmku (6a30BbIi YpOBEHH) Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHHs
oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B He/lel0), B 8 kiacce — 68 yacoB (2 Jaca B
HEJIEIIO), B 9 KJ1acce - 102 yaca 3 gaca B HEJIEIIO).

[Ipennaraemslii B mporpamMme 1o (pusmuke nepeueHs JadopaTopHbIX padOT U ONBITOB HOCUT
pPEKOMEHAATEIbHBIM XapaKTep, YYUTENlb JeJaeT BBIOOp MPOBEACHMS JIaOOpPaTOpPHBIX paboT U
OTIBITOB C YYETOM MHJIMBUIyaIbHBIX 0COOCHHOCTEN 00YyUJaroIMXCsl, CIIUCKA SKCIIEPUMEHTAIIbHBIX
3aJJaHUi, IIPeJIaraeMbIX B paMKaX OCHOBHOT'O I'OCYJapCTBEHHOIO 9K3aMeHa 110 (PU3HKeE.



COILEPKXAHUE OBYUYEHUA
7 KUIIACC
Pazgea 1. ®u3uka u eé pojib B NO3HAHMH OKPYKAKIIEro Mupa.

®usnka — HayKa O mpupoje. SBneHus npupoasl. PU3nUecKue sBICHUS: MEXaHHUYECKHE,
TEIUIOBBIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. M3mepenue ¢usnueckux BenuuuH. dusznueckue MNpUOOPHL
[TorpemHocTs U3Mepennii. MexxayHapoiHasi CuCTeMa €MHUILI.

Kak ¢usuka u apyrue ecrecTBeHHble HayKd H3ydaloT npupoay. EcTecTBeHHOHay4HbBIN
METOJl T[O3HAHUsS: HaOIOJEHUE, IOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIIBWKEHUE THUIIOTES,
SKCHEPUMEHT [0 TPOBEpPKE THUIOTE3, OObsCHeHHWE HabmogaemMoro sBieHusd. OnucaHue
(bu3NYECKUX SIBICHUN C TOMOIIBIO MOJIENIEH.

Hemoncmpayuu.

1. MCX&HI/ILIGCKI/IG, TCIJIOBBIC, DJICKTPUUCCKUE, MAIrHUTHBIC, CBETOBBIC SIBJICHUS.
2. @uszuyeckue npubOpsHl U Mpolleaypa MPSMbIX U3MEPEHUN aHAJIOTOBBIM U IU(GPOBHIM
prudopoM.

Jlabopamopnuie padbomul u onvimol.

Omnpenenenue EHbI JSICHHS KAl U3MEPHUTEILHOTO MPUOOpa.

N3mepenue paccTosHMil.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TEa.

Ompenenenne pa3MepoB MaJIbIX TEJ.

N3mepenne TtemmepaTypbl NOpU MOMOIIA KUAKOCTHOTO TEPMOMETpa M JaTYMKA
TeMIIEpaTypBhl.

6. IlpoBenenue wucciieoBaHUs 10 MPOBEPKE TUMOTE3bl: JAJIbHOCTh IOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OO0JIbIIIEe BHICOTA TyCKa.

nkh W=

Pasznea 2. IleppoHayasibHbIe CBeleHUS O CTPOEHMH BellecTBa.

CTpOCHI/IC BCIICCTBA: AaTOMbI W MOJICKYJIBI, HUX pPasMCpbl. OHI)ITI)I, JOKa3bIBAIOIIIUE
JWCKPETHOE CTPOCHHE BELIECTBA.

JBwxkenne dyactui BemecTBa. CBsI3b CKOPOCTH JBW)KEHHUS YACTUI[ C TEMIIEpaTypoOil.
bpoynoBckoe nBuxenue, auddysus. B3aumonelcTBHEe YacTHIl BEIIECTBA: NPHUTDKCHHE U
OTTaJIKMBAHUE.

ArperaTHble  COCTOSIHMSI  BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEM M TBEPABIX
(kpucTayuinyeckux) Teia. B3aumocBs3b MeXIy CBOWCTBAMU BEILIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M HUX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHnue 6pOyHOBCKOTO JBUKEHUS.
2. HaGmogenue quddysun.



3. HaOmronenue siBiIeHUH, OOBSICHSIONIUXCS TMPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHII
BEIIECTBA.

Jlabopamopnuie padbomul u onvimoi.

1. OueHka 1MaMeTpa aToMa METOJOM PSIOB (C UCTIONb30BaHuEM GoTorpaduii).
2. OnbITHI O HAOJIOACHHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUIT MOJICKYISPHOTO TTPUTSIKEHUSI.

Paznea 3. /IBu:keHue U B3auMoaeiicTBue TeJl.

Mexannyeckoe JBUKeHUE. PaBHOMepHOe U HepaBHOMEpHOEe MABM)KeHHE. CKOpOCTb.
CpenHsist CKOpOCTb ITPU HEPABHOMEPHOM JIBUKEHUH. PacuéT mytu u BpeMeHu JBHKEHUS.

SBnenue wHepuuu. 3aKOH WHEPHUU. B3ammojaelcTBHE TN Kak MPUYMHA W3MEHEHUS
CKOPOCTH JBHXKeHHUs Tel. Macca kak mepa umHepTHOCTH Tena. IlnmoTHocte BemectBa. CBsi3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYI B €IMHUIIE 00BbEMA BEIIEeCTBA.

Cuna xak xapakrepucTuka B3aumozeictBust Tten. Cuma ympyroctd U 3akoH ['yka.
W3mepenue cuiibl ¢ IOMOIIBIO IMHAaMOMETpa. SIBjeHne TATOTeHUs U cuiia TshkecTH. Cuita TSyKecTH
Ha Jipyrux miaHetax. Bec tena. HeBecomocTs. CliojkeHre Cuil, HallpaBJIEHHBIX 110 OJJHOU MPSAMOH.
PaBnoaeiictByromas cuit. Cuna TpeHus. TpeHne CKOJIBKEeHHs U TpeHHe TIoKos. TpeHue B mpupo/ie
U TEXHUKE.

Hemoncmpayuu.

HaGnronenre MeXaHMYSCKOTO ABMXKCHHS TeIa.

N3Mepenne cCKopocTy NMpSIMOJIMHENHOTO JBHKEHUSI.
Habmronenue siBjaeHUs] HHEPLUU.

HaGnronenue n3meHnenns CKOpOCTH MpY B3aUMOJCHCTBUH TEII.
CpaBHEHHE MacC TI0 B3aUMOJICHCTBUIO TEJL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJTHON MPSMOiA.

SNk D=

Jlabopamopnuie padbomul u onvimoi.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKEHHS (LIapuKa B JKUAKOCTHU, MOJIEIH
ANEKTPUIECKOTO aBTOMOOWIISI M TaK J1ajiee).

2. Omnpenenenue cpegHEl CKOPOCTH CKOJNBKEHUs Opycka MM IapuKa IO HAKJIOHHOMN
IIJIOCKOCTH.

3. Omnpezenenue IOTHOCTU TBEPIOTO TENA.

4. OmnbIThl, JEMOHCTPHUPYIOLINE 3aBUCUMOCTb pacTsDKeHUs (Aepopmariui) HpPYKUHBI OT
MIPUJIOKEHHOMN CHUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBKEHHS OT Beca Tena U
XapakTepa COIPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. [laBienne TBEPABIX TeJl, JKUAKOCTEH U ra3os.

Hanenne. CiocoObl yMEHBIICHHS U YBEIUUCHHS JaBlieHUs. J(aBieHue rasa. 3aBUCHMOCTh
naBJeHus ra3a oT 00béMa, Temneparypsl. [lepenaua gaBieHus: TBEPABIMU TEIAMH, KUAKOCTIMHU U
rasamu. 3akon llackamsa. IlneBmMaTHuyeckne MamMHBI. 3aBUCUMOCTH JaBJICHUS XHUAKOCTH OT
riyounbl.  [mapocratuueckuit  mapamokc. CooOmaromuecst cocyabl.  ['mapaBnuueckue
MEXaHU3MBI.



Atmocdepa 3emuin u arMmocdepHoe naBiaeHue. [IpUuMHBI CyHIECTBOBaHHS BO3YIIHON

o6onoukn 3emnu. Onwir Toppuuemnu. M3mepenune atMmochepHOTO AaBiCHUS. 3aBHCHUMOCTH
aTMOC(epHOro JaBJIeHHs OT BBICOTHI Haja YpoBHeM Mops. I[lpubopsl ans u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

cujia.

SNk D=
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JlelicTBHE )KHIKOCTH | Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITankuBaromas (apxuMeioBa)
3akon Apxumena. [1naBanue ten. BozmyxomnnaBanue.

Hemoncmpayuu.

3aBUCUMOCTD JJaBJICHUS Ta3a OT TEMIIEPATYPHI.

[Tepenaya naBneHUs KUAKOCTHIO U Ta30M.

Coobmmarommecs: CoCy/pl.

I'uppasnnueckunii npecc.

[IposiBnenue aecTBUsI aTMOCHEPHOTO JaBJICHUS.

3aBUCUMOCTD BBITAIKUBAIONICH CUIIBI OT 00BhEMA MOTPYKEHHOM YaCTH TeJla U TUIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUJIbI BECY BHITECHEHHOMW KUJIKOCTH.

VYcnoBue miaBaHus TeN: TUIaBAHUE WIIM MOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOIIEHUS
IUIOTHOCTEH TeJla M KUIKOCTH.

Jlabopamopnuie padbomul u onvimoi.

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa MOrpY:KEHHOM B KHUAKOCTH
4acTH TeJa.

Onpenenenre BBITAIKUBAIOIIEH CUIIBL, IEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B KUIKOCTD.
[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CHIIbI, JEHCTBYIOIIEH HA TEJIO B KUIKOCTH,
OT Macchl Tena.

OnpIThI, IEMOHCTPUPYIOIIME 3aBUCHMOCTb BBITAIKHBAIOLIEH CHIIBI, JIEHCTBYIOLIEH Ha
TEJO B JKUJKOCTH, OT 00BbEMA MOTrpYKEHHON B MKHUJAKOCTh YacTU Tejla U OT IJIOTHOCTU
KUJKOCTH.

KonctpynpoBanue apeomeTpa WIM KOHCTPYMPOBAaHUE JIOAKA M OIpPEIEIeHUuEe €
Irpy30I10AbEMHOCTH.

Pa3nes 5. PaGora u MomHOCTb. JHeprus.
Mexannyeckast pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pbIYar, 010K, HAaKJIOHHAs TUIOCKOCTh. [IpaBmiio paBHOBECHS phlvara.

[Ipumenenue npaBuia paBHOBecUs pblyara K OJOKy. «3o0soToe mnpaBuiio» mexaHuku. KITJI
IIPOCTBIX MeXaHU3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprusi. Kunernueckast 1 noteHuuanbHas sHeprus. [Ipespaiienue oaHoro

BH/JIa MEXaHUYECKOM SHEPruu B APYroil. 3aKOH COXpaHEHUs SDHEPTUU B MEXAHHUKE.

l.

Hemoncmpayuu.
[IpuMepsl MPOCTHIX MEXaHNU3MOB.

Jlabopamopnuie padbomul u onvimoi.



1. Onpenenenue pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBIKEHHUU Tela IO
TOPU30HTAIBHOM TOBEPXHOCTH.

2. HccnepoBaHue yCIOBHI paBHOBECHS pblUara.

N3mepenune KII/] HakIIOHHOM TUIOCKOCTH.

4. HM3yuyeHue 3aK0HA COXpPaHEHUS MEXaHUYECKON SHEPTUU.

(O8]

8 KJIACC
Paznen 6. TenmioBbie ABJICHUS.

OcHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-KMHETHIECKOM TEOPUHU CTpOEHUs BeliecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKYJ1. OMBITHI, OITBEPKAAOIINE OCHOBHBIE TIOJIOKECHHUST MOJIEKYIISIPHO-
KUHETHUYECKON TEOPHH.

Mogenu TBEPIOTO, KUIKOTO U ra3000pa3HOro COCTOSIHUH BemecTBa. Kpucramnudyeckue u
amopdusbie Tesna. OOBSICHEHNE CBOMCTB Ta30B, KUAKOCTEH U TBEPIBIX TET HA OCHOBE TOJIOKEHHUI
MOJICKYJISIpHO-KHHETHYeCKOl Teopun. CMmadMBaHWEe W KalWUIAPHBIC SIBJICHUSA. TeruioBoe
pacIIupeHue u CxKaTHE.

Temneparypa. CBsi3b TeMmmepaTypbl €O CKOPOCTbIO TEIJIOBOIO JIBM)KEHHUS YacTHII.
Buyrpennss sneprus. CiocoObl U3MEHEHUsI BHYTPEHHEN SHEPruu: TeIjionepeiada u COBEpILICHUE
paboTel. Busiel Temonepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS, U3ITyUCHHE.

KonuuectBo Temnotel. YienbHas TEIUIOEMKOCTh BELIECTBA. 1€MI00OMEH M TEIJIOBOE
paBHOBecHe. YpaBHeHHUE TersioBoro Oamanca. [lnaBneHue u oTBepAeBaHHE KPUCTAIUITMUECKUX
BEIECTB. YnenbHas TeruioTa IutaBieHus. [lapooOpazoBanme W koHaeHcaus. lcnapenwue.
Kunenue. VYnenbHas Temiora mnapooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPATypbl KHUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BrnaxnocTs Bo3ayxa.
DHeprus TOIIMBA. Y IeJbHAs TEIJIOTa CTOPAHMSL.

[Mpunnunsr pabotel TemnoBbix Aurareneit KIIJ[ TtemmoBoro nsurarens. TeruioBble
JIBUTATEJIN U 3aLUTA OKPYXKAIOIIEH CPEIbI.

3aK0oH COXpaHEHUs U MPEBPAIICHUS YHEPTUN B TETIOBBIX MPOIIECCaX.
Hemoncmpayuu.

HaGnronenne 6poyHOBCKOTO JIBHXKEHHUS.

Ha6mronenue quddysun.

Habmronenue siBIeHN cMauyuBaHus U KaWJUISIPHBIX SBJICHUH.
Habnroienue TemioBoro paciupeHust Tel.

W3menenue naBieHus raza npu M3MEHEHUU 00bEMA U HarpeBaHUU WIIH OXJIAXKICHUH.
[IpaBuna nu3mMepeHus TemrepaTypsbl.

Bunael Tenonepenaun.

OxnaxkJieHue Npy COBEPIIEHUU PaOOTHI.

9. HarpeBanue npu coBepiieHUH padbOThl BHEITHUMH CUIAMH.

10. CpaBHeHHE TEMIOEMKOCTEN PAa3INYHBIX BELLIECTB.

11. HaOnronenue KUMeHus..

12. HaOnrogeHue nocTostHCTBA TEMIIEPATyPhl MIPH TIaBJICHHUH.

XN R WD =



13. MoJienu TEeIIOBbIX ABUTATEIICH.
Jlabopamopnuie padbomul u onvimoi.

OnpIThI 10 OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYJISIPHOTO IPUTSIKEHUS.

OnbITHI IO BhIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WUJIU caxapa.

OnpIThI 10 HAOIIOAEHUIO TEIJIOBOTO PACIIUPEHUS ra30B, XKUJIKOCTEN U TBEPABIX TE.

Ompenenenue MaBieHUs BO3ayXa B OAJIJIOHE IITPHUIIA.

OnbIThI, JI€MOHCTPUPYIOIIME 3aBUCUMOCTh JaBJIEHHUS BO3AyXa OT ero oObéMa U

HarpeBaHUs WIN OXJIAXKICHUS.

6. IlpoBepka runoTe3bl JMHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPUUECKON TPyOKe OT TeMIIepaTyphl.

7. HaOnronenue n3MeHEHUs BHYTPEHHEH SHEpruu Tejaa B pe3yibTaTe TEIjIonepeaadd u
paboTHl BHEIIIHUX CHII.

8. MHccnenoBanue siBIeHUS TEJIOOOMEHA ITPU CMELIMBAHUH XOJIOJHOM U ropsiueil BOJIbI.
Onpenenenre KoJMYeCTBa TEIUIOTHI, OJYYEHHOTO BOJIOM IPU TEIJIO0OMEHE C HarpeThiM
METAJNINYECKUM LIUINHIPOM.

10. Ompezenenne yaeIabHOM TETNIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoiecca UCIapeHus.

12. Omnpezenenne OTHOCUTEIHHOM BIIAKHOCTH BO3TyXa.

13. Onpenenenue yaenbHON TEMIOTHI IUIABIECHUS JIbA.

wokh W=

Paznen 7. DilekTpuyeckre i MATHUTHbIE SABJICHHS.

OnexTpusanus Tei. JBa poja anekTpuyeckux 3apaaoB. BzaumoaelicTBre 3apsyKeHHBIX Tell.
3akoH KynoHa (3aBUCHMOCTb CHJIBI B3aUMOJCUCTBUS 3apSKEHHBIX TEJI OT BEJIMYMHBI 3apsiiOB U
pPacCcTOSHUS MEXAY TEJIaMu).

Onexrpuueckoe nojue. Hanpsok€HHOCTH aexTpuyeckoro mnojis. [IpuHiun cynepno3uuuu
AIIEKTPUYECKHX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexTpuueckux 3apsaoB. DIeMEHTapHbIM siekTpuueckuil 3apsn. CrpoeHue
atoma. [IpoBOAHUKM U TUAIEKTPUKHU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsiia.

DneKTpuyecKuil TOK. YCJIOBUS CYILIECTBOBAHUS 3JIEKTPUYECKOTo ToKa. McTouHuku
MIOCTOSIHHOTO TOKa. JIeMcTBUSI 3JEKTPUYECKOro TOKa (TEIIOBOE, XMMUYECKOE, MAarHUTHOE).
DNEKTPUUYECKUI TOK B )KMJIKOCTSX U ra3ax.

Onexkrpuueckass uenb. Cuina Toka. OnekTpuueckoe HamnpsbkeHue. ComnpoTHBIIEHHE
NPOBOJHUKA. YIEIBHOE CONPOTHBICHHWE BemecTBa. 3akoH Oma mus  y4acTKa LeMNH.
[TocnenoBatenbHOE U MAapaLIEIbHOE COSIUHEHHE TPOBOTHUKOB.

Pabota u MOIIHOCTB 371EKTpUYECKOTO TOKa. 3akoH Jxoyns—JleHma. Dnekrpuueckue nenu u
OTPeOUTENN dIeKTprUUecKoi sHeprun B ObITy. KopoTkoe 3aMbikaHue.

[TocrostHHbIE MarHuThl. B3aumMoAeiCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE IOJE.
MarunuTtHOe 10Jie 3eMJIM U €T0 3HAYEHUE /IS KU3HA Ha 3emiie. OnbiT Dpcrena. MarHuTHOE 1moJjie
AIEKTPUYECKOTO TOKa. [IpuMeHeHne 3IeKTpOMarHuToB B TEXHUKE. J[eMCTBHE MAarHUTHOTO IMOJIS
Ha TIPOBOJHHUK C TOKOM. OJIEKTPOJBUTATENb IOCTOSHHOTO TOKa. Vcmonmp3oBaHue
AIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



OneiTel  @apanes. SBiaenue anekrpomarHuTHOM  uHAykuuu. IlpaBuno  JleHua.

OnekrporeHeparop. CrocoObl TOJYYEHHS JJICKTPUYECKON JHEPruu. ODIJIEKTPOCTAHIIUM Ha
BO300HOBIISIEMBIX NCTOYHUKAX OHCPTHUH.

XN kDD

[\ T NG T NG T NG I NG T N I R e e e e T T e e e = N o}

Sk =

Hemoncmpayuu.

DnekTpu3aus Tel.

JIBa poja 3EeKTPUYECKUX 3apsA10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U IEHCTBHE 3JEKTPOCKOIIA.

DnekTpocTaTUuecKast UHYKIIHSL.

3aKOH COXpaHEHHS JIEKTPUUECKUX 3apsI0B.

[IpOBOTHUKY U TUAIEKTPUKH.

MonenrpoBaHue CHIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIS.
HcTouHMKH MOCTOSIHHOTO TOKA.

JIeNCTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B KUJIKOCTH.

. 'a30BBblIi1 pazps.

. I3amepenue cuibl TOKa aMIepMeTpoM.

. VI3amepenue 31eKTpuyecKoro HanpsyKeHUs! BOJIbTMETPOM.

. PeocTaT u MarasuH cOnpoTUBICHUM.

. B3aumopeiicTBue MOCTOSIHHBIX MarHUTOB.

. MoaenupoBaHue HEBO3MOXKHOCTH Pa3JIENICHUs MTOJIFOCOB MAarHUTA.
. MoaenupoBaHue MarHUTHBIX 10JIEW OCTOSTHHBIX MarHUTOB.

. OnwIT Opcrena.

. MarnuTHoe 1oJie Toka. DJIEeKTPOMAarHuT.

. JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

. DNeKTpoABUTaTEeb MOCTOSIHHOTO TOKA.

. UccnenoBanue sBeHUS 3J1EKTPOMAarHUTHONW UHAYKLUU.

. OnbiTel @apajes.

. 3aBUCHMOCTb HAINpaBJICHUs UHYKIIMOHHOTO TOKA OT YCIIOBUN €ro BOZHUKHOBEHUSI.
. DNeKTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnuie padbomul u onvimoi.

OI1IBITEI IO Ha6J'IIO)IeHI/IIO OJICKTPpU3alH TECJI HHI[YKHHeﬁ U IIpHU COITPUKOCHOBCHHUHU.
HCCJ’ICI{OB&HI/IG HeﬁCTBHﬂ QJICKTPHUYCCKOTI'O IT0JIA Ha ITPOBOAHUKH U JUIJICKTPUKH.

COopxka u mpoBepka pabOThI AIEKTPUICCKOH IIEMU TOCTOSTHHOTO TOKA.

W3mepenue u peryimpoBaHUe CHIIBI TOKA.

N3Mepenne u peryampoBaHue HaNPSKECHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIIYIIETO Yepe3 PE3UCTOp, OT CONMPOTHUBICHUS
pe3UCTOpa U HAIIPSDKEHUS Ha PE3UCTOPE.

OHBITBI, ACMOHCTPHUPYIOIIHUEC 3aBUCUMOCTD 3JICKTPUYCCKOTO COIMMPOTHUBIICHUA ITPOBOJHUKA
OT €ro JUIMHBI, IJIOIIA/IN MOTICPEYHOT0 CEUCHHS U MaTepraa.

HpOBCpKa ImpaBujia CJIOKCHUA HaprDI(eHI/Iﬁ IIpu MOoCJICA0BATCIIBHOM COCIMHCHHUUN ABYX
PE3UCTOPOB.

[TpoBepka mpaBwiia UIsi CUITBI TOKA TIPH MAapaJUICTbHOM COSTMHEHHH PE3HCTOPOB.

10. OnpeneneHne paboOThI JEKTPHUYECKOTO TOKA, HIYIIETO Yepe3 Pe3nucTop.

11.

OHpC)ICJ'IGHI/IG MOIIIHOCTH 3JICKTPHUYCCKOI'O TOKaA, BBIZCIIICMOM Ha pPE3NUCTOPEC.

12. VccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, MJIYLIETO Yepes3 JIAMIIOUKY, OT HaIlpsDKEHUs Ha

HE.

13. Ompenenenue KIIJI nHarpeBarernsi.
14. HCCHC}IOB&HI/IG MAarHuTHOTI' O BSaHMOHeﬁCTBHH IIOCTOSIHHBIX MAarHuTOB.



15. VI3yuyeHue MarHuTHOTO MOJIs HOCTOSTHHBIX MarHUTOB IIPU UX OOBEAUHEHUHU U pa3ie/ICHUN.

16. MccnenoBanue AEMCTBUA IEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOLUE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KaTYIIKH C TOKOM M
MAarHuTa OT CWJIbI TOKa W HaIPaBJICHHs TOKA B KaTyIIKE.

18. M3y4yeHue AeCTBUS MAarHUTHOTO II0JIS HA IIPOBOJHUK C TOKOM.

19. KoHcrpynpoBaHue 1 usydeHue paboThl 3IEKTPOABUTATEINS.

20. U3mepenue KII/I anexTpoaBUrareabHON YyCTaHOBKH.

21. OnbITBI MO HUCCIEIOBAHUIO SIBJICHHS SJIEKTPOMAarHUTHONW WHAYKLUU: HCCIEIOBaHUE
VM3MEHEHNH 3HAa4EeHMS U HAIPABJICHUS] MHIYKIHOHHOIO TOKA.

9 KJIACC
Paznen 8. Mexanundeckue siBJICHUA.

Mexannueckoe nBuxkeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTD
MEXaHUYECKOI'0 JIBM)KEHMS. PaBHOMepHOe NpsMOJIMHEWHOe JBHKeHHe. HepaBHOMepHOeE
npsiMoJinHeiiHoe JBrkeHue. CpefHssi U MTHOBEHHass CKOPOCTh Tejla IpPU HEPaBHOMEPHOM
JBHKECHHM.

Yckopenue. PaBHOyckopeHHOE NpsiMOJIHHEHHOE nBrkeHne. CBoOoaHoe nmageHue. OmbIThI
lanunes.

PaBHOMepHOE nBMXKEHME 1O OKpYKHOCTH. llepron m dacrora obpamieHus. JluneitHas u
YIJIOBAasi CKOPOCTH. L[eHTpocTpeMUTEIbHOE YCKOPEHHE.

[lepBblit 3axkoH Hprorona. Bropoi 3akoH Herorona. Tpernii 3akoH Herotona. [IpuHiun
CYIEPIIO3ULUH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHus: Cria TpEHUs CKOJIbKEHHS, CUIa TPEHUSI TIOKOS,
JPYTUE BUJIBI TPCHHUSL.

Cunma TSHKECTH W 3aKOH BCEMHUPHOTO TSITOTEHHS. YCKOPEHHE CBOOOTHOTO TIaJCHHS.
JIBmwxenne maneT Bokpyr Coinnna. [lepas kocmudeckasi CKOpocTh. HeBeCOMOCTB U eperpy3Kki.

PaBHOBecue matepuanbHOM TOUKK. AOCOIOTHO TBEPHOE Teno. PaBHOBecue TBEpIOTO Tea
C 3aKpEIIEHHOM OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TshkecTu.

Nmvnynbe tena. M3menenue mmmynbca. MMmynbe cuibl. 3aKOH COXpPAaHEHUsSI WMITYIIbCA.
PeaktuBHOE NBHKEHUE.

Mexanudeckass pabota u MOMIHOCTh. PaboTa cui TsKecTH, ynpyroct, TpeHus. CBs3b
sHepruu U paboTel. lloTeHumanbHas 3HEprusi Tejga, MOJHATOTO HAJ| MOBEPXHOCTHIO 3E€MIIM.
[ToreHunaneHas 3HEprus c:xaTor NpyxuHbl. KnHetnueckas sHeprus. TeopemMa 0 KUHETHYECKOM
SHEpPruu. 3aKOH COXpaHEHUSI MEXaHWYECKOM 3HEPTuu.

Hemoncmpayuu.

1. HabGmroneHue MeXaHMYEeCKOTO ABMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.

2. CpaBHeHHE IMyTEeH U TPACKTOPUM ABMKEHUS OJTHOTO U TOTO K€ TeJIa OTHOCUTEIIBHO Pa3HBIX
TeJI OTCUETAa.

3. H3MepeHune CKOpoCTH U YCKOPEHUS MPSMOJUHENHOTO JBHKCHUS.

4. HccnepoBaHKe NPU3HAKOB PABHOYCKOPEHHOTO JIBUOKEHUS.



7.
8.
9

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

Habmronenue ABM>KEHUS Tea 10 OKPY>KHOCTH.

HaGnronenne MexaHWMYeCKUX SIBICHUH, MPOUCXOAIINX B CHCTeMe oTcuéTta «Temexkay
pHu €€ paBHOMEPHOM U YCKOPEHHOM JBMKEHHU OTHOCUTEIBHO KaOMHeTa (PU3MKU.
3aBUCUMOCTD YCKOPEHUS Tela OT MACChI TeJla U JCHCTBYIOIIEH HA HETO CUJIBL
Habmroenue paBeHcTBa CUJl IPU B3aUMOAECUCTBUU TEl.

N3menenue Beca Tesia Npu yCKOPEHHOM JIBUYKEHHH.

[lepenava nMmynbca Ipy B3aMMOIEHCTBUU TEIL.

[IpeoOpa3oBanust SHEPTrUU IPU B3aUMOJEHCTBUU TEl.

CoxpaHeHHe UMITYJIbca [IPU HEYPYTOM B3aUMOICHCTBHUM.

CoxpaHeHue UMITyJIbca IIPU a0COJIFOTHO YIPYTOM B3aUMOJICHCTBUH.

Habmtoienne peakTHBHOTO IBUKEHHUSI.

CoxpaHeHHe MEXaHMYECKON SHEPrUuu MpU CBOOOIHOM Ma/IEHUU.

CoxpaHeHre MEXaHMYECKON SHEPTUU MPH JBHKEHUU TeJla MO/ IeUCTBUEM IIPYKUHBI.

Jlabopamopnuie padbomul u onvimoi.

e N

11.

KoHcTpynpoBanue TpakTa /Ui pa3roHa 1 JajbHeHIIero paBHOMEPHOTO JBUKEHUSI IIIapUKa
VI TEJIEKKH.

Omnpenenenne cpeaHeld CKOPOCTH CKOJIbKEHHS Opycka WM JBUKEHMS ILapUKa I10
HAaKJIOHHOH IJIOCKOCTH.

Omnpenenenre YCKOPEHHs Tejla NP PABHOYCKOPEHHOM JIBM)KEHHUHU I10 HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIYTH OT BPEMEHU INPU PaBHOYCKOPEHHOM JBMKEHHUU Oe3
Ha4aJIbHOUW CKOPOCTH.

[IpoBepka runoTesbl: €ciid MpU PaBHOYCKOPEHHOM JBMKEHUHM 0€3 HayaJbHOM CKOPOCTH
IIyTU OTHOCSITCSI KaK psJl HEYETHBIX YHCEJ, TO COOTBETCTBYIOLINE MPOMEXYTKH BPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHHS OT CUJIbl HOPMAJILHOTO JJABJICHMUS.
Onpenenenre ko3¢huueHTa TPEHUs CKOJIbKEHUSI.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenve pabOThl CHUJIBI TPEHHMS] IPU PABHOMEPHOM JBWKEHMM Teja 10
TOPU30HTAIBHOM TOBEPXHOCTH.

. Onpenenenue pabOThl CWIBI YIPYrocTH MpPU MOABEME Tpy3a C HCIHOJIB30BAHHEM

HETIOIBMYKHOTO Y TIOJIBMXKHOTO OJIOKOB.
N3yuenune 3akoHa COXpaHEHUST SHEPTUH.

Pa3zgen 9. Mexanudeckue KoJ1e0aHUA U BOJTHBIL.

KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJEOAaHUN: MEPUOJ, 4acToTa,
aMIIMTyna. MaremaTud4ecKuii W NOpPYKUHHBIM MasATHUKU. [IpeBpamieHue sHeprum npu
K0J1€0aTeIbHOM JIBUKEHUU.

3aryxatomue koJsiebanus. Beinyxknennbie konebanus. Pesonanc. Mexannueckue BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJIH. HpOI[OJ'II:HI:I@ " TIONICPCYHBIC BOJIHBI. JIJ'II/IHa BOJIHBI 1 CKOPOCTH
e€ pacrpocTpaHeHusl. MexaHn4eCcKue BOJIHBI B TBEPIIOM TeJI€, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. H(ppa3ByK U yiabTpa3ByK.

Hemoncmpayuu.

l.
2.

Habmonenue xoneGanuil Te1 Mol AEHCTBUEM CUIIBI TSDKECTU U CUJIBI YIIPYTOCTH.
Habmonenue xonebanuil rpy3a Ha HUTH U Ha IPY>KUHE.



Habnroienne BbIHYX/IEHHBIX KOJ1e0aHUM U pe30HaHca.
Pacrnipoctpanenue mpo0abHBIX U MONEPEYHBIX BOJH (Ha MOJAEIIN).
Habmroienne 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI PE30HAHC.

A

Jlabopamopnuie padbomul u onvimoi.

1. Omnpenenenue 4acTOTHI U Mepro/ia KojaeOaHui MaTeMaTHYeCKOro MasiTHUKA.
2. Omnpenenenue 4acTOThl U Mepro/ia KojaeOaHui Npy>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCHMOCTH IepHo/ia KOJeOaHN MOABEIIEHHOTO K HUTH TPy3a OT JUIMHbI

HUTH.

4. HWccnenoBaHue 3aBUCUMOCTH IE€pUOJa KOJEOAHUN MPYKUHHOTO MAasiTHUKA OT MAacchl
rpysa.

5. TlpoBepka HE3aBHCHUMOCTH NepHoja KosiebaHui Tpy3a, MOJIBEIIEHHOIO K HUTH, OT MacChl
rpysa.

6. OMBITBI, TEMOHCTPUPYIOIIHE 3aBUCUMOCTh TEpHoa KOJeOaHU MPYKUHHOTO MasTHUKA
OT MacChI T'Py3a U KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus cBOOOIHOTO MaCHMUS.
Pa3nes 10. DiiekTpoMarHuTHOE MOJIe M 3J1eKTPOMArHUTHbBIE BOJIHBI.
DONEeKTpOMarHuTHOE ToJie. ODJIEKTPOMarHUTHbIE BOJHBL (CBOWCTBA AIEKTPOMArHUTHBIX
BOJIH. [IIkana 31nekTpoMarHUTHBIX BOJIH. MICOJIb30BaHKE AJIEKTPOMATHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH.
2. BoyHOBBIE CBOICTBA CBETA.

Jlabopamopnuie padbomul u onvimoi.
1. M3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIIBI0 MOOMIIBHOTO TenedoHa.
Paznen 11. CBeToBbIe AIBJIEHUS.

JlyaeBast mozmenb cBera. Mcrounumkn cBera. [IpsmonmHeEHOE paclpoCTpaHEHHE CBETa.
3armenust Connua u Jlynel. Otpaxkenue cBera. [lmockoe 3epkaino. 3aKoH OTpa)K€HUs CBETa.

[Mpenomiienne cBera. 3akoH mpenomiieHus cBera. [1ojHOe BHYTpEeHHEE OTpa)KEHHE CBETA.
Wcnonp3oBanue mojiHoOro BHYTPCHHETO OTPAKCHUSA B OIITHYCCKUX CBETOBOAAX.

Jlunza. Xon nyueit B nuH3e. OnTuueckas cuctema Qoroanmnapata, MHKpPOCKONa H
Teneckona. I'ma3 kak onrtudeckas cucremMa. bim3opykocTs U JalbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criektp. OnbiThl HhtoToHA. ClioXkeHne CeKTPaIbHbIX 1[BETOB.
Jucnepcus ceera.

Hemoncmpayuu.



[IpssMonMHENHOE PAacIIPOCTPAHEHHUE CBETA.

OtpaxxeHue cBeTa.

[Tonydyenue nzo0pakeHUi B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.

OnTHYECKHUI CBETOBOIL.

Xox mydeil B coOuparoliiei JInH3e.

X0J JIydel B pacCenBaroIE JTUH3E.

[Tonyuenue n300paxeHuil ¢ MOMOIIBIO JINH3.

9. Ilpunuun aedictBus oToanmnapara, MUKPOCKOIIA U TEJIECKONA.
10. Mopnens rinasa.

11. Paznoxenue Genoro cBera B CEKTP.

12. Tlony4yenue 6€10TO CBETA MPHU CIOKEHUH CBETA PAa3HBIX I[BETOB.
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Jlabopamopnuie padbomul u onvimoi.

1. HccrnenoBanne 3aBUCHMOCTH yIila OTPaKEHHUS CBETOBOTO JIyda OT yrila MaJeHusl.
W3yueHne xapakTepuCTHK H300paXKEHHS ITPEMETa B THIOCKOM 3epKaje.

HccnenoBanue 3aBHCHMOCTH YTila MPEJIOMIICHHS CBETOBOTO Jyda OT yrila TMaJeHHs Ha
TPaHUIIEC «BO3IyX—CTEKIIO.

[Tonydyenue n3o0pakeHU C TOMOIIBI0 COOMPAIOIICH JIMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHITBI COOMPAOIICH JIMH3EI.

OMnBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnbITEl 1O BOCHPUATHIO IBETa IMPEIMETOB NpPU WX HAOMIOACHWU dYepe3 I[BETOBHIC
(GWIBTPBIL.

W
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Paznen 12. KBanTtoBble ABJIeHUSA.

OmnsiThl Pezepdopaa u manerapHas mojenb aroma. Monens aroma bopa. Mcnyckanue u
roryionieHue ceera aroMoM. KBaHTel. JInHeWUYaTele CIIEKTPBI.

PamnoaktuBHOCTE. Anbda, Oeta- m ramma-uznydeHus. CTpOEHHE AaTOMHOTO sijipa.
Hykinonnass monens aromHoro snapa. HM3ortomsl. PagnoaktuBHble mpeBpamieHus. [lepuon
roJypacnaaa aTOMHBIX S7Ep.

SnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsA0BOTO U MaCCOBOTO YHCEN. DHEPTHS CBS3HU
ATOMHBIX smep. CBﬂSB MacCChl U 3H€pFI/II/I. PeaKHI/II/I CHUHTE3a U OCIICHUS ﬂz[ep. I/ICTOLIHI/IKI/I BHCPFI/II/I
CoJHIa 1 3B€E311.

SAnepHas sHepreTuka. JIeHCTBUS paJuOaKTUBHBIX U31yYEHUN HA KUBBIE OPraHU3MBI.
Hemoncmpayuu.

CHGKTpBI H3JTYUCHUA U MMOTJIOINICHHA.

CrieKTphl pa3Iu4HbIX [a30B.

CriexTp BoAOpoOIa.

HaGnronenue TpexoB B kamepe Buibcona.

PaGora cuérunka HOHU3UPYIOIIMX U3TyYEHUH.

Perucrpanus nsinydeHus: npupoJHBIX MUHEPAJIOB U MPOAYKTOB.
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Jlabopamopnuie padbomul u onvimoi.



1. HaOnropeHue CIIOMIHBIX U IMHEHYATBIX CIEKTPOB U3ITyYCHHUSI.

2. HccnenoBaHue TpPEKOB: HM3MEPEHHWE SHEPrUM 4YacTHULBI [0 TOPMO3HOMY MyTH (IO
doTorpadusim).

3. H3mepeHue paguoakTUBHOIO (OHA.

IHoBTOpHTENLHO-00001IAKOIIM A MOYJIb.

[ToBTOpHUTENHHO-0000IIIAIOINIT MOTYJb PEHA3HAYEH SISl CUCTEMATH3AIMH U 000 OIICHHS
IIPEIMETHOTO COJIEPKAHUS U ONBITA JEATEILHOCTH, IPUOOPETEHHOTO MPU U3YYEHUHU BCETO Kypca
(Gu3MKY, a TaKKe IS NOJrOTOBKHM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMeHY 10 (pusuke Juist
oOyuarouuxcs, BbIOpaBLUINX ITOT y4EOHbIN IpeaIMeT.

[Ipy n3ydeHnn TaHHOTO MOYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATEIbHOCTH,
Ha OCHOBE KOTOpPbIX OOECHeYrBaeTCsl JIOCTH)KEHHE TMPEAMETHBIX U MeETalpeIMEeTHBIX
IUTAaHUPYEMBIX ~ PE3yJAbTaTOB OO0y4YeHHs, (QOpMHUpPYETCS €CTECTBEHHOHAy4Has I'PaMOTHOCTH!
OCBOEHHME HAYYHBIX METOJIOB UCCIIEIOBAHUS SIBJICHUN ITPUPO/Ibl Y TEXHUKH, OBJIA/ICHHE YMEHUSIMU
OOBACHATH PU3NUYECKHE SBJICHUS, TPUMEHSS NOJyYeHHbIE 3HAHUS, PellaTh 3a/1a4k, B TOM YHUCIIE
KAuECTBEHHBIE U 3KCIIEPUMEHTAJIbHBIE.

[IpyHIHMNIMAIBHO NEATENIBHOCTHBIN XapaKTep JaHHOIO pasjiena peaau3yeTcs 3a CUET TOro,
qTo O6yanOHII/ICC${ BBINIOJIHAIOT 3aJlaHusA, B KOTOPBIX UM IIPpCAj1aractc:

Ha OCHOBE TIOJIYUCHHBIX 3HAHUHN PACIIO3HABATh U HAYYHO OOBICHATH (U3NUECKHE SBIICHUS
B OKPYXaIOIIEH MPUPOJE U MTOBCEIHEBHOM KU3HU,

HCII0JIb30BAaTh HAYYHBIC METO/bI MCCICAOBAHUA q)HSI/I‘IeCKI/IX SIBJ'IeHI/II\/’I, B TOM 4YHCJIE IJIdA
IMPOBEPKU TKIIOTE3 U MOJYUCHHA TCOPECTUICCKUX BBIBO/IOB,

00BSACHATH HAay4YHBIC OCHOBBI HauOoJiee BaKHBIX I[OCTI/I)KCHI/Iﬁ COBPEMECHHBIX T€XHOJ'IOFI/II71,
HAIpuMeEp, MPakKTUUICCKOro MCIOJb30BaHUA PA3JIMYHBIX UCTOYHHUKOB DHEPIMM Ha OCHOBC 3aKOHA
MMpeBpaliCHUs U COXpaHCHUA BCEX U3BECTHBIX BUA0OB SHCPIUH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

N3yuenue pu3nku Ha ypoBHE OCHOBHOI'O 00LIEr0 00pa30oBaHMs HAIIPABIEHO HA JJOCTUKECHUE
JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB.

B pesynprare wu3ydeHus (U3MKM HA YpPOBHE OCHOBHOTO o0O0IIEro oO0pa3oBaHus Yy
obyuarorerocst OyayT chopMUpOBaHBI CIEAYIONINE TUIYHOCTHBIC PE3YJIbTATHl B YACTH:

1) naTpUOTHYECKOT0 BOCIIUTAHMS:

—NpOsIBIEHUE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCUHCKOHN (u3nyeckoit
HayKH;

—IIEHHOCTHOE OTHOIICHHE K JOCTHKEHUSM POCCUNUCKUX yUEHBIX-(DU3UKOB;

2) rpaxIaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

—TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYMMBIX U ITHUYECKHUX
po0JIeM, CBSI3aHHBIX C MMPAKTUUECKUM MPUMEHEHUEM JOCTIKEHNUN (PU3UKH;

—0CO3HAaHNE BAKHOCTH MOPAITBHO-3TUUECKHUX MTPUHIIATIOB B JIEATEILHOCTH YIEHOTO;

3) 3cTeTH4eCKOr0 BOCIIMTAHUS:

—BOCIIPUSATHE ACTETUYECKUX KaueCcTB (PU3NUECKOW HayKu: €€ TapMOHUYHOTO TIOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH,

4) HeHHOCTH HAYYHOI'O NMO3HAHMS:

—O0CO3HAHHWE [IEHHOCTH (PM3UYECKON HAyKH KaK MOIIIHOTO HMHCTPYMEHTA TTO3HAHMS MUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTHUM, BA)KHEUILIEW COCTABIIAIOIIEN KYJIbTYpPHI;

—pa3BUTHE Hay4YHOH J1I0003HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON eI TENbHOCTH;

5) dpopmupoBaHus KYJIbTYPBbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIArONOTYYHs:

—O0CO3HaHHE LIEHHOCTU 0€30MacHOro odpasza KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE,
BAYKHOCTH IpaBWJI O€30IIaCHOTIO MOBEJEHUS HA TPAHCIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U
TEIUIOBBIM 000PY0BAaHNEM B IOMAITHUX YCIOBUSIX;

—chOopMUPOBAHHOCTh HaBBIKA pediekcuu, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY W TaKOTO XKe
[paBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

—aKTUBHOE y4YaCcTHE B PENICHUW MPAKTHUYECKUX 3a1ad (B paMKax CEeMbH, 00pa3oBaTEIbHOM
OpraHu3alum, ropojia, Kpas) TEXHOJIOTMYECKON M COLMAIbHON HalpaBICHHOCTH, TPEOYIOIIUX B
TOM YHCIIEe U PU3NUECKUX 3HAHU;

—HMHTEPEC K MPAKTUYECKOMY U3Y4CHHIO MTPOdeCcCuii, CBI3aHHBIX C (DU3UKOM;

7) 3KOJIOTHYeCKOr0 BOCIIMTAHUS:

— OpHUEHTAIMs Ha IPUMEHEeHUe (PU3NYECKUX 3HAaHUM /1715 pelIeHus 3a/1a4 B 00J1aCTH OKpYKaroIen
Cpenbl, TUTAHUPOBAHMS TIOCTYIIKOB U OIICHKH WX BO3MOYHBIX MOCJIEICTBHH IJISi OKPYXKaIOMen
Cpelbl;

—0CO3HaHUE T7100aIbHOrO XapaKkTepa dKOJOTHYECKUX IPOOJIEM U IyTel UX peleHus;

8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBUSM COIUAIBLHON U MPUPOIHOI cpeabl:
—TOTPeOHOCTh BO B3aMMOJICHCTBHH TIPHU BBITIOJHEHUH HCCIICIOBAHUM M TIPOEKTOB (DU3UUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSM JPYTHX;

—TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO ICSITEIIbHOCTD;
—1oTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHHI, B TOM uuciie GOPMYIUPOBATh WJIEH, TIOHATHS,
TUTIOTE3bI O (PU3NYECKUX 0OBEKTAX U SBIICHUSX;

—O0CO3HaHUE AePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 007aCTH (PU3UKU;
—IUTAHUPOBAHKUE CBOETO PA3BUTHSI B MPUOOPETEHUH HOBBIX (PM3MUECKUX 3HAHUM;

— CTPEMJICHHE aHAITM3UPOBATH U BBISBIISATH B3aWMOCBSI3U MPUPO/IbI, 00IIIECTBA M SKOHOMUKH, B TOM
YHClie C UCMOIb30BaHUEM (PU3NUECKUX 3HAHUM;



—OILIEHKa CBOUX JIEHCTBUHN C YUETOM BIIMSHUS HA OKPYXKAIOLIYIO CPEY, BOBMOMKHBIX I100aIbHbIX
HOCJIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbrate ocCBOeHHsS TporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIIEro
obpazoBanusi y oOydatomierocsi OyayT chOpMHUPOBAHBI MeTANPeIMeTHbIE Pe3yJabTaThl,
BKJIFOUAIONIUE TI03HABATCIIbHBIE YHUBEPCAIbHBIC Yy4YeOHBIC JCUCTBHS, KOMMYHHKATHBHBIC
VHHUBEPCAIbHBIC YUCOHBIC JCUCTBHSI, PETYJIATHBHBIC YHUBEPCAILHBIC YIeOHBIC ICHCTBUS.

Ilo3HaBaTebHbIE YHUuBEpPCAJIbHbIC y‘leﬁﬂble JaedcTBUA
ba3oBble Jornueckue geiicTBusi:

BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBJICHUN);

YCTaHABIWBATh CYIIECTBEHHBIM TMPU3HAK KIACCH(UKAIMK, OCHOBAHUS HJsi OO0OOIIEeHUs U
CpaBHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTHM U TMPOTUBOPEUHS B paccMaTpUBAEMbIX (pakTax, JaHHBIX H
Ha6J'IIO)ICHI/I$IX, OTHOCAIIUXCA K (1)I/ISI/ILIGCKI/IM SIBJICHUSM,

BBIABJIATE MMPUYUHHO-CJIICACTBCHHBIC CBA3KU IMPU N3YUYCHHUU (1)I/ISI/III€CKI/IX SIBJICHUH H mponeccos,
ACJIaTb BBIBOJIbI C MCIIOJIB30BAHUCM ACAYKTUBHBIX U MHAYKTHBHBIX YMO3aKJ'IIO‘~ICHI/H>'I, BbIJIBUT'AaTh
THUIIOTE3bI O B3aUMOCBIA3AX (i)I/ISI/I‘IGCKI/IX BCJINYNH,

CaMOCTOSITEJIBHO BBIOMpPATh CHoco0 pemnieHus yueOHOW (usnueckol 3amaun  (CpaBHEHUE
HECKOJIbKMX BapHaHTOB PEILICHHUS, BBIOOP HamOosee MOAXOMAIMIErO C yYETOM CaMOCTOSITEIBHO
BbIJICJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBaresibCKHe JeHCTBUA:

HCI0JIb30BaTh BOIPOCHI KaK MUCCIIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

IIPOBOJUTH [0 CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECJOXKHBIM (u3nueckuii
AKCIEPUMEHT, He0O0JIbIIIOE HCCIe0BaHNE (PU3UUECKOTO SIBICHMUS;

OLICHUBAaThb Ha MPUMEHHUMOCTh U JOCTOBEPHOCTb MH(OPMAIMIO, TMOJIYYEHHYIO B XOJ€
UCCIIEIOBAHUS WIN SKCIIEPUMEHTA;

CaMOCTOSITENIBHO (OPMYIUPOBATH 00OOILIEHUS M BBIBOJBI [0 pe3yjbTaTaM IPOBEAEHHOIO
HaOJII0/IEHUS, OTIbITA, UCCIIEIOBAHUS;

IIPOrHO3UPOBATH BO3MOXKHOE JajbHelIIee pa3BUTHE GU3NYECKUX IIPOLIECCOB, @ TAK)KE BbIIBUTaTh
MPEIOJI0KEHHS 00 X Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

PatGora ¢ undopmanmueii:

MPUMEHSTh Pa3IMYHbIE METObl, MHCTPYMEHTHI M 3alpOChl IPU MOUCKE U 0TOOpe HH(pOpMAaLUU
WM JTaHHBIX C YYETOM IPEUI0KEHHON yueOHOM (u3nyeckoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(OPMALMIO PA3IUYHBIX BUIOB U
dhopm mpecTaBIeHNUS;

CaMOCTOSITENIBHO ~ BBIOMpaTh ONTHUMalbHYIO (opMy TpeiacTaBieHUs UHopMmanuu U
WUTIOCTPUPOBATH PELIAEMBbIE 3a/1a4 HECJIOXKHBIMUA CXEMaMHM, JuarpamMmMmMamu, UHOUM rpapukoil u
X KOMOWHAITASAMH.



KOMMyHI/IKaTI/IBHbIe YHuBEpPCaJdbHbIC yqeﬁmﬂe JaelcTBUA:

B XOJie OOCYXICHHS Y4eOHOro Marepuana, pe3ybTaTOB JIa0OpaTOPHBIX PabOT W MPOEKTOB
3aJlaBaTh BOIIPOCHI 10 CYIIECTBY OOCYXJaeMOW TEMbl M BBICKA3bIBaTh HWJICH, HAICJICHHBIC Ha
peleHue 3a1auu 1 1Mo AepKanre 0JaroKenaTeTbHOCTH OOIIeHUS;

COTIOCTABJIATh CBOM CYXJCHUS C CYXJICHUSIMH JPYTHMX YYaCTHHKOB JHajora, 0OHapyXWBaTh
pa3IM4Mre U CXOJICTBO MO3UIINI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHbMEHHBIX TEKCTaX;

MyOJTMYHO TPEJCTABIATh PE3yIbTAThl BBIIOJHEHHOTO (U3WYECKOTO OIbITa (IKCIICPUMEHTA,
HCCTIE0OBAHUS, TIPOCKTA);

MMOHUMATh U UCIIOJIL30BATh MPEUMYIIECTBA KOMAHHOW W HHIUBUTyaIbHON paOOThI IPH PEIICHHH
KOHKpETHO! (hr3nueckoit mpobiemsl;

MIPUHUMATH 1T COBMECTHOH JIEATEIHHOCTH, OPraHU30BBIBATh JICHCTBUS MO €€ JOCTHKCHHIO:
pacmpenensiaTb poyi, 0OCYXAAaTh IMPOIECCHl M PE3yNbTaThl COBMECTHOW paboOThI, 0000IIaTh
MHEHUS HECKOJILKHX JTIOJICH;

BBITIOJTHATEH CBOIO YacTh pa0OTHI, TIOCTHras KAYECTBEHHOTO Pe3yJIbTara M0 CBOEMY HaIpaBIICHUIO
¥ KOOPJUHHPYS CBOU JCHCTBHS C IPYTUMHU WICHAMHU KOMaHIbl;

OIICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMH MPOMYKT IO KPUTEPUSM, CAMOCTOSITEIHHO
c(hOPMYIUPOBAHHBIM YIaCTHUKAMH B3aWMOICHCTBUS.

PeryasiTuBHbIE YHHMBepPCAJIbHbIE YUeOHbIE TelcTBUSI
Camoopranu3anusi:

BBISIBIISITh IPOOJIEMbI B KU3HEHHBIX M Y4YEOHBIX CHUTyalUsX, TPEOYIOIIMX Ul pELIeHHs
(bu3nuecKrx 3HaHU;

OPUEHTUPOBATHCSA B PAa3IMUHBIX MOAXO0JAX MPHUHATHS pelieHud (MHAUBUAYyAIbHOE, MPHUHSITHE
pEIIeHUs B IPYIIIE, IPUHITHE PEIIEHUN IPYIIoN);

CaMOCTOSITEJIBHO COCTABIIATh aJITOPUTM pELICHMs] PU3NYECKON 3a7jaun UM IIJIaHa UCCIIE0BAHUS
C yuéTOM UMEIOUIMXCS pEecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBATh
IIpeAJIaracMble BApUAHThI PELICHUN;

Jies1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CﬁMOKOHTpOJ’Ib, IMOLUOHAJIbLHBIH HHTEJLIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U MpeiaraTh IiaH €€ N3MEHEHUs;

OOBSACHATH MPUUYUHBI TOCTHKEHUS (HEJOCTIKEHUS) PE3YIbTATOB JESITEIbHOCTH, AaBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBbI B JAEATEIbHOCTH (B TOM YHCIE B XOJ BBINOJIHEHHUS (PUINUECKOTO
HCCIIEIOBAHUSl WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIbCTB, W3MEHHUBIIUXCS CHUTYallHil,
YCTaHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3Y/IbTAaTa LEIH U YCIOBUAM;

CTaBUTh ce0sl Ha MECTO JPYroro 4esjoBeKa B XOJ€ CIOpa WM JUCKYCCUU HAa HAy4YHYIO TEMY,
[IOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTHKY APYroro;

MPU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pelieHNH (PU3NYECKHX 3aau WIH B YTBEPHKJICHUSAX Ha
Hay4yHbIE TEMbI U TaKOE K€ [IPaBo JPYroro.



MNPEIMETHBIE PE3YJBTATbBI

K xonmy o0yuenus B 7 kJjacce mpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMHPOBAHHOCTh Yy 00YHaIOIIUXCSI YMEHU:

UCI0JIb30BAaTh MOHSATHUS: (PU3MYECKHE W XUMUYECKUE SIBJICHMS, HaAOJIOJEHUE, SKCIIEPUMEHT,
MOJIeJb, TUIIOTE3a, €AMHULIBI (U3NYECKUX BEJIMYHMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHUS
BemecTBa (TBEpAOE, JKUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIKCHHE (paBHOMEpHOE,
HEpPaBHOMEpHOE, MPSIMOJMHEIHOE), TpaeKTOpus, paBHOACWCTBYIOIIas cuia, jaedopmaius
(ympyrasi, maacTudeckas), HeBECOMOCTb, COOOMIAIOIINECS COCY/IBI;

paznuyarth siBieHus (audys3usi, TEIIOBOE ABMKEHUE YaCTUIL BEIIECTBA, PABHOMEPHOE JIBI)KEHUE,
HEpPaBHOMEPHOE JIBIKEHHE, WHEPIMs, B3aUMOJICHCTBUE TeJl, PaBHOBECHE TBEPABIX TeEl C
3aKpEeIIEHHON OChIO BpallleHMs], Tepeaaya JaBieHus TBEPAbIMU TeJIaMH, )KUIKOCTSIMHU U Ta3aMH,
aTMoc(epHOe JaBJIeHUE, JIaBaHUE TeJl, IPEBPALICHUS] MEXaHUUECKOM HEPruu) 10 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SBICHHUE;
pacrno3HaBaTh MPOSIBICHNUE U3YYEHHBIX (PU3NUECKUX SBJICHUI B OKpYXKAIOIIEM MUPE, B TOM YHCIIe
(buznueckue sBJIEHUS B MPUPOJE: MPUMEPHI IBMKEHUS C Pa3IMUYHBIMU CKOPOCTSIMHU B KMBOU U
HEXXUBOM mpupoje, NEeHCTBUE CUJIbI TPEHUS B MPUPOJE U TEXHUKE, BIMSHUE aTMOC(EpHOro
JIaBJICHUS Ha *KUBOM OpraHu3M, IJIaBaHue pbIO, pplyaru B TEJ€ YeJI0BeKa, IIPU 3TOM NEPEBOIUTH
MIPAKTUYECKYIO 33/1a4y B y4EOHYIO, BBIJICISATh CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PUZNYECKUX
SIBIICHU;

ONMCHIBATh U3yYEHHbIE CBOMCTBA Te U (PU3NUYECKUE SIBICHMUS, UCIOJbB3YS (PU3NYECKUE BETUUMHBI
(macca, 00BEM, IUIOTHOCTH BEUIECTBAa, BpeMs, IyTh, CKOPOCTb, CPEIHSISI CKOpPOCTb, Cuja
YIOPYrocTH, Cuja TSKECTH, BEC Teja, Cuja TPEeHUs, aBjeHue (TBEPIOro Tena, )KUIKOCTH, ra3a),
BBITAJIKMBAIOIIAsl CUJIA, MeXaHWYecKas padoTa, MOIIHOCTb, IUIEYO CHJIbl, MOMEHT CHIIbI,
K03 (ULIMEHT MOJIE3HOTO IeHCTBUSA MEXaHU3MOB, KUHETUYECKAs U IOTEHI[MAJIbHASL SHEPTUSL), [IPH
ONMCAHUU MPABUIILHO TPAKTOBATH (PU3UYECKUIN CMBICI HCIOJIB3YEMbIX BETUUYMH, X 0003HaUEHUs
U eAMHUIBI (PU3NYECKUX BEIMYMH, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYIO
BEJIMYMHY C IPYTMMHU BEIWYMHAMH, CTPOUTH I'padUMKH M3Y4YEHHBIX 3aBUCUMOCTENH (PU3NYECKUX
BEJIMYMH;

XapaKTepU30BaTh CBOMCTBAa Ted, (PU3MYECKHE SBJIEHUS M IPOIECCHI, HCIOJIb3YS IpaBUIa
CJIOXEHHsI CUIT (BJIOJIb OJTHOM mpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, npaBUio
paBHOBecHs phidara (0J0Ka), «30JI0TOE MPABUIIO» MEXAHUKHU, 3aKOH COXPAaHEHUS] MEXaHUYECKON
SHEpruu, IpU OBTOM JaBaTh CIIOBECHYIO (OPMYIMpPOBKY 3aKOHAa M 3alHChIBaTh €ro
MaTeMaTHUYECKOE BbIPaXKEHHUE;

OOBACHATh (U3MYECKUE SIBJIEHUS, MPOLIECCHl M CBOWCTBA T, B TOM YHCIE U B KOHTEKCTE
CUTYalluil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABISATH MPUUMHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX MIaroB C OHOpoi Ha 1-2 H3y4EeHHBIX CBOWCTBA
(bu3HYeCcKuX sIBJICHUH, (PU3MYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacy€THble 3a7aud B 1—2 AelcTBUS, MCIONb3Yys 3aKOHBI M (DOPMYJIbI, CBS3bIBAIOLINE
¢u3nyeckue BEIMYUHBI: HAa OCHOBE aHAJW3a YCJIOBUS 3aJjaud 3alUCBIBATh KPAaTKOE YCIOBHE,
MOJICTABIATh (pU3HUECKUE BEJIMYUHBI B GOPMYJIbl U IPOBOAUTH PACUEThl, HAXOJAUTh CIIPABOYHBIE
JaHHbIE, HEOOXOJMMBbIE Uil pELIeHUs 3a/Jady, OLIEHUBATh PEATUCTHYHOCTb MOJYy4YECHHOU
(hbM3UYECKON BETUYNHBI,

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (U3NYECKUX METOJ0B, B
ONMCAHUU HUCCIIEJOBAHMS BBIJEIATH IPOBEPSEMOE MPENIoJIoKeHHe (TUIIOTe3y), pa3audyarbh U
MHTEPIPETUPOBATH MOJTYYEHHBIN pe3ynbTaT, HAXOAUTh OMIMOKU B XOJIE OIBITA, JAEJaTh BBIBOJIbI
II0 €r0 pe3yabTaTaM;

IIPOBOJUTH OIBITHl MO HAOMIOAEHUIO (U3MYECKUX SIBIECHUN WM (U3UYECKUX CBOMCTB TeN:
(dbopMynupoBaTh IMPOBEPSEMBIE MPEANOJIOKEHHUS, COOUpaTh YCTAHOBKY U3 MPENI0KEHHOIO
000py10BaHus, 3alMCHIBATh X0OJ1 ONbITa U (POPMYIUPOBATH BHIBObI;



BBIIIOJIHATh TPSIMbIE HM3MEPEHMsI PpACcCTOSHUSA, BPEMEHM, Macchl Teia, 00bEMa, CHIIbI U
TEMIIEpaTyphbl C UCIOIb30BAHUEM AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS
MPUOOPOB ¢ YUETOM 3a/IaHHOM aOCOTIOTHON MOTPEITHOCTH U3MEPEHUH;

MPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOM (pU3MUECKON BEIMYMHBI OT JApPyrol c
HCII0JIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTHU IyTH PAaBHOMEPHO ABMXKYILErOCS Tejla OT
BPEMEHHU JIBIDKEHHUS Tella, CWJIbl TPEHUs CKOJIbKEHHUS OT Beca Tesla, KayecTBa 00pabOTKH
MIOBEPXHOCTEN TEJ U HE3aBUCUMOCTU CHUJIbI TPEHHUS OT IUIOIIAJN CONPUKOCHOBEHUS TEJ, CHJIbI
YOPYTrOCTH OT YUIMHEHUS IPYKUHBI, BBITAJIKUBAIOLIEH CUJIbI OT 00BbEMA NOrpyKEHHOMN YacTH Tella
U OT IUIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTHU Tejla, OT INIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJIO0, YCIOBUH IIaBaHUs Tell, yCIOBUM paBHOBECHUS pbluara u OJIOKOB), y4acTBOBATh
B IUIAHUPOBAHUU Y4e€OHOTO HCCIIENOBaHUS, COOMpPATh YCTAHOBKY M BBINOJHATH HU3MEPEHUS,
cienys TpeAoKEHHOMY IUIaHy, (HUKCUPOBATh pPE3yibTaThl IOJYYEHHOM 3aBUCHUMOCTHU
¢u3nyecKux BEIUYMH B BUJE MPEAJIOKEHHBIX TaOnull U rpapuKoB, JelIaTh BBIBOJBI IO
pe3ysibTaTaM UCCIIeJOBaHUS;

IIPOBOJUTH KOCBEHHbIE M3MEpPEHUsl (PU3NYECKHX BEIMYMH (IJIOTHOCTH BEIIECTBA JKUIKOCTU U
TBEPAOro Teja, CUjla TPEHUS CKOJBXKEHHUS, MaBJICHHE BO3/lyXa, BbITAJKUBAIOIIAs CHJIA,
NeUCTBYIOLIAasl HA MOTPYXKEHHOE B KUJIKOCTh TEJI0, KOAPPHUIIUEHT MOJIE3HOr0 ACUCTBUS MPOCTHIX
MEXaHHU3MOB), Cienysl MPEeJIOKEHHON HHCTPYKIMHM: MPU BBIIOJIHEHUM HU3MEpPEHUN coOupath
SKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYMCIISATH 3HAYEHUE UCKOMOW BEJTUUMHBI;

coOroAaTh MpaBuiIa TEXHUKH 0€3011aCHOCTH IIPpH paboTe ¢ 1a00paTOPHBIM 000PYI0BAaHUEM;
YKa3bIBaTh NPHUHLMIIBI JAEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOLIAIOIINeCs COCy ibl, OapOMETp, pbluar, MOJBMKHBIA U HEIMOJBWKHBIN OJIOK,
HaKJIOHHAs! IJIOCKOCTh;

XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMoOpoi Ha HUX omnucaHus (B TOM 4YHUCIE: MNOAUIMIIHMKH, YCTPOMCTBO BOJONPOBOAA,
TUIPaBIMYECKUN IIPecc, MAHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp), HCIOJNIb3Ys
3HaHMUSI O CBOMCTBaX (U3MYECKUX SIBICHUA U HEoOXOoJuMmble (U3MUECKHE 3aKOHbI U
3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMALUIO O MPUMEPAX) MPAKTUUECKOIO MCIIOIb30BaAHUS
(bu3nyecKux 3HaHUI B IOBCETHEBHOM JKU3HU Ul oOecreueHus: 6e3011acHOCTH MPU 00paleHUH C
npubopaMu M TEXHUYECKHMHU YCTPOMCTBAMH, COXpPAaHEHHUS 3/I0pOBbS U COONIOACHUS HOPM
9KOJIOTMYECKOTO NTOBE/ICHUS B OKPYKAIOLIEH cpele;

OCYILIECTBIISATh OTOOp MCTOYHMKOB HMH(opmanuu B VMHTEepHETE B COOTBETCTBUM C 3aJJaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIONIMXCSA 3HAHUH U HYTEM CpaBHEHHS pa3IMYHbIX
HCTOYHUKOB BBIJIENSATh MH(GOPMALMIO, KOTOPasi SIBJSETCS MPOTUBOPEUMBON WM MOXKET OBIThH
HEJIOCTOBEPHO;

UCIOJIb30BAaTh IPU BBHINOJIHEHUHM YUEOHBIX 3aJaHUNl HAY4YHO-IOMYJIAPHYIO JIUTEpaTypy
(bu3NyecKoro coJep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl ceTu WHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHUs HMHGPOpPMAUU M3 OJHOM 3HAKOBOI
CHCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE KPAaTKUE MUChbMEHHbBIE M YCTHBIE COOOIIEHHS HA OCHOBE 2—3 HCTOUYHUKOB
uHpopMauy GU3NYECKOTO COJIEPKaHUs, B TOM YUCIIE MyOJINYHO AeNaTh KpaTKUe COOOIIEHUS O
pe3yibTaTax IpPOEKTOB WM Y4YEOHBIX HCCIENOBaHUM, MPU STOM TI'PaMOTHO MCIIOJIb30BATh
M3Y4YECHHbIN NOHATUNHBIN anmnapar Kypca (GU3MKU, COIIPOBOXKAATh BHICTYIUIEHHUE ITPE3EHTALIUEH;
[P BBINIOJIHEHUHU Y4E€OHBIX MPOEKTOB U UCCIIEI0BAaHUMN paclpenesiTh 00s13aHHOCTH B TPYIIIE B
COOTBETCTBUU C IIOCTABJIEHHBIMU 3aJjayaMi, CJEAUTH 3a BBINOJHEHHEM IUIaHa JEHCTBHIA,
aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJIaJ B JIEATEIbHOCTh TIPYIIbl, BbICTPAUBAThH
KOMMYHHMKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIHX.



K xonmy o0yueHus B 8 kiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHPOBAHHOCTh y 00YyHaIOLIUXCSI YMEHU:

MCII0JIb30BaTh TMOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE JABM)KEHHE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKHE U aMop(Hble Tena, HACBIIEHHbIA H
HEHACBILEHHBIA Tap, BJIAXHOCThb BO3AyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIIOBOU
JIBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsii, IEKTPUYECKOE I10Ji€, MPOBOAHUKU U
TUBJIEKTPUKH, TIOCTOSIHHBIN AJIEKTPUYECKUI TOK, MArHUTHOE T10JI€;

pa3nuyath siBJIeHUs (TEIUIOBOE paclIMpEeHUE U C)KaTue, Terionepesaya, TeIIOBOe paBHOBECHE,
CMauMBaHMEe, KaNWUISPHbIE SBJICHMS, UCIapeHHe, KOHJCHCAlMs, MJIaBJICHHE, KPUCTALIU3aLNs
(oTBEepaeBaHME), KUIIEHHE, Temonepeaaya (TEIUIONPOBOAHOCTh, KOHBEKIUS, W3IyYEHHE),
AJIEKTPU3ALINS TN, B3aUMOJICHCTBUE 3apsiioB, JEHCTBUS JJIEKTPUUYECKOIO0 TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJIEUCTBUE MATrHUTOB, JEWCTBUE MArHUTHOTO MOJI HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAas MHIYKIMS) MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3NUECKUX SIBJICHUM B OKpYKaIOIIeM MUPE, B TOM YHCIIe
¢usnueckue SBIEHUS B MPUPOJE: MOBEPXHOCTHOE HATSDKEHHWE U KaNWUISPHBIE SIBICHUS B
MIPUPOJIE, KPUCTAILIBI B Mpupoje, uzitydyenue CoiiHla, 3aMep3aHue BOJ0EMOB, MOPCKUE OpHU3bI,
o0Opa3oBaHue pOChl, TyMaHa, UHEsl, CHETa, JIEKTPUUECKUE SABJICHUS B aTMOC(EpE, FINEKTPUUECTBO
KUBBIX OPraHM3MOB, MarHUTHOE MoJie 3eMJld, Jpeld MOIHCOB, pPOJib MAarHUTHOTO MOJS JUIS
KU3HU Ha 3emiie, MOJISIPHOE CUSTHUE, IIPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a/lauy B yueOHYIO,
BBIJICIISAT CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU) PU3NYECKUX SBICHUM;

ONKCHIBATh U3yYEHHbIE CBOMCTBA Te U (PU3NUYECKUE SIBICHMUS, UCIOJbB3YS (PU3NYECKIE BETUUNHBI
(TemmepaTypa, BHYTPEHHSSI SHEPTUsI, KOJIMYECTBO TEIUIOTHI, YAEIbHas TEIJIOEMKOCTh BEIIECTBA,
yZeabHas TEIU10Ta IJIaBJIeHNUs, yielbHasl TEII0Ta HapooOpa3oBaHusl, yieabHas TEIIOTa CrOPaHUsI
TOIUIMBA, KOA(PGUIUEHT MOJIE3HOrO JIEHCTBUS TEIJIOBOM MAalllMHBI, OTHOCUTENbHAS BIAXKHOCTh
BO3JlyXa, OJIEKTPUYECKUH 3apsjl, cuja TOKa, JJIEKTPUYECKOE HampsHKEHUE, CONPOTHBIICHUE
IIPOBOJIHHKA, Y/I€JIbHOE CONPOTHUBIIEHUE BEIIECTBA, pad0Ta U MOIIHOCTH AIEKTPUUYECKOTO TOKA),
Py ONHCAHMM NPABUIBHO TPAKTOBAaTh (DU3WYECKUN CMBICHT HCIHOJB3YEMbIX BEJIMYHH,
0003HaYeHMs] U €AMHHUIBI (PU3UYECKUX BEJIIMYMH, HAXOAUTh (POPMYIIbI, CBS3bIBAIOLINE JAHHYIO
(bu3NYECKy0 BEITUUYHMHY C APYTUMHU BEJIMYUMHAMH, CTPOUTH IpaMKU M3YHYEHHBIX 3aBUCUMOCTEN
(bM3UYECKUX BEIIMYNH;

XapaKTepU30BaTh CBOMCTBa TeJ, (QU3MYECKHE SIBICHUS U IPOLIECCHI, HCIOJIb3YS OCHOBHBIE
MIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOEHUS BELECTBA, IPUHIIMII CYNEPIIO3UIIUU
nmoJjiel (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma s ydacTka IeTH,
3akoH Jlxoyns—JIeHua, 3akoH COXpaHEeHUs YJHEPTHHU, IPU STOM J1aBaTh CIIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMUCBhIBaTh €T0 MaTEMaTUUYECKOE BhIPAKEHHUE;

OOBSACHATh (PU3NYECKUE TPOILIECCHl U CBOICTBA TeJl, B TOM 4YMCIE U B KOHTEKCTE CHUTyalUil
MIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATh HMPUUMHHOCIEICTBEHHBIE CBS3H, CTPOMTH
o0bsicHeHHe U3 1—2 JOrMYecKHuX IIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, GPU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEI!;

pemarb pacy€THble 3a7aud B 2—3 JAEWCTBUS, MCIIOJb3Yys 3aKOHBI U (OPMYJIbl, CBS3bIBAIOLINE
¢u3nyeckue BEIMYUHBI: HA OCHOBE aHAJW3a YCJIOBUS 3aJaud 3alUCBIBATh KPAaTKOE YCIOBHE,
BBISIBJISITh HENOCTATOK JAaHHBIX JUISl peIIeHUs 3aJlaud, BbIOMpATh 3aKOHbl U (OPMYIIbL,
HeoOXouMble ISl €€ pelIeHusl, IPOBOJUTh pacyéThl U CpPaBHUBATH IOJIyYEHHOE 3HAUYEHUE
(bu3nyeCcKoi BEIMYUHBI C U3BECTHBIMU JaHHBIMU;

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXHO PEHIUTh IPU IMOMOILIM (PU3NYECKHX METOJIOB,
UCIOJIb3YSl ONUCAHUE HCCIIEOBAaHUS, BBIIEIATH IPOBEPSEMOE MPEANOJI0KEHUE, OLIEHUBATH
MIPaBUJILHOCTH MOPSAKA MPOBEACHUSI NCCIIEI0OBAHUS, JI€1aTh BHIBOIbI;

IIPOBOJUTH ONBITHI 0 HAOMIONEHUIO (U3MUECKUX SIBICHUW WIM (PU3MYECKUX CBOMCTB Tel
(KanwiuIsipHbIE SIBJICHMSI, 3aBHCHUMOCTH JaBJEHMs BO3JyXa OT ero o0béMa, TemIepaTypsbl,
CKOPOCTH IIpollecca OCTBbIBAHMS M HarpeBaHusi MpPU M3JIyYEHUU OT LBETa H3Iydaromen



(moryoiaomniei) MOBEPXHOCTH, CKOPOCTb HCHApEHHs BOJbI OT TEMIIEPaTypbl XUAKOCTH U
wiom@aau e€ MOBEPXHOCTH, SJIEKTPHU3alus Tel M B3aUMOJECHCTBHE 3JIEKTPUUECKUX 3apsiioB,
B3aUMO/JICHCTBUE TOCTOSIHHBIX MAarHUTOB, BH3YyalM3alUsi MAarHUTHBIX IOJIe TOCTOSHHBIX
MarHuTOB, JAEWCTBUS MAarHUTHOTO IOJISI HA NMPOBOJHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA  DJIEKTPOJBUIaTeNlsi  IMOCTOSHHOTO  TOKa):  (QOpMYIMpOBaTh  IPOBEPSiEMbIE
MIPEITOJIOKEHUSI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOI0 000pYA0BaHMsl, ONIUCHIBATH X0 OIbITa
1 (OpMyIUpPOBaTh BHIBObI;

BBIIIOJIHATH IPSIMbIE U3MEPEHUS TEMIIEPATYpbl, OTHOCUTEJIBLHOMN BIa)KHOCTH BO3/1yXa, CUJIBI TOKa,
HaIpsDKEHUsT C HCIOJIb30BAHMEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MUECKUX BEJIUYUH,
CpPaBHMBATh PE3yJbTaThl U3MEPEHUN C YUETOM 3aJaHHOW aOCOIIOTHON MOTPEIIHOCTH;

IIPOBOJUTH HCCIEAOBAHWE 3aBUCUMOCTH OJHOM (U3MYECKON BEIMYUHBI OT JPYrol cC
HCII0JIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTh COITPOTUBJIEHUSI IPOBOJHUKA OT €T0 JUIMHBI,
IUIOLIAIM TIOMEPEYHOTO CEUYEHUS M YICIBHOIO CONPOTUBIICHHUS BELIECTBA MPOBOJHHMKA, CHIIbI
TOKa, UAYIIEr0o 4Yepe3 IMPOBOJHUK, OT HANpsDKEHHMsT Ha IPOBOJHHUKE, HCCIEI0BaHUE
[I0CJIEI0BATEIBHOIO U NApaIeIbHOTO COEIMHEHNI IIPOBOJHUKOB): INIAHUPOBATH MCCIIEI0BAHHUE,
coOuparb yCTAaHOBKY M BBIIIOJIHATH U3MEPEHUs, CIeNys MPEAJ0KEHHOMY IIaHy, (pUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOaul] U TIpaduKoB, J€1aTh BBIBOJIBI IO
pe3yiabTaTaM HCCIIel0BaHMs;

IIPOBOJUTH KOCBEHHbIE M3MEpeHUs (pu3nueckux BeNuduH (yAenbHas TeIIOEMKOCTb BELIECTBA,
COMPOTHBIIEHUE MPOBOJHUKA, pab0Ta M MOIIHOCTh AJIEKTPUYECKOTO TOKA): IUIAHUPOBATH
U3MepeHus, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYS MPEUIOKEHHOW UHCTPYKIINH, U
BBIYMCIISATh 3HAYEHHE BETUUHMHBI;

coOroAaTh MpaBuiia TEXHUKH 0€3011aCHOCTH IIPpH padoTe ¢ 1a00paTOPHBIM 000PYI0BAaHUEM;
XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTOPOH Ha UX ONUCaHUs (B TOM YHCIIE: CUCTEMa OTOIJICHHSI IOMOB, TUTPOMETP, IapoBasi TypOuHa,
aMIEpMETpP, BOJBTMETP, CUETUUK DSJIEKTPUUYECKON SHEPIHUH, IIEKTPOOCBETUTEIbHBIE MPHUOOPHI,
HarpeBaTeIbHbIE ANIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE IIPEAOXPAHUTEIH,
AJIEKTPOMArHMT, 3JIEKTPOJBHUraTelb IMOCTOSIHHOIO TOKAa), MCIOJb3ysd 3HAHUS O CBOMCTBax
(buznyeckux sBICHUN U HEOOX0AUMbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M HM3MEpUTENbHbIE MPUOOPHI MO CXeMaM U
CXEMaTUYHbIM PUCYHKAM (3KUJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENb
BHYTPEHHEI0 CrOpaHus, 3JIEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMbl DJIEKTPUUECKUX LEred ¢
MOCJIEIOBATENIbHBIM U MApAJJICJIbHBIM ~ COCAMHEHHWEM DJIEMEHTOB, pas3jnyasi YCIOBHbIE
0003HaYEeHUsI FJIEMEHTOB UIEKTPUUECKUX LENeil;

MPUBOJIUTH MPUMEPHI (HAXOAUTHh MHPOPMALUIO O MPUMEPAX) MPAKTUUECKOIO MCIOIb30BaAHUS
(bu3nyecKux 3HaHUI B IOBCETHEBHOM JKU3HHU U1 0OecrieueHus: 6€3011acHOCTH MPU 0OpaIleHUH ¢
npubopaMu M TEXHUYECKHMHU YCTPOMCTBaAMH, COXpPAaHEHHUS 3JI0pOBbS U COONIOACHUS HOPM
9KOJIOTMYECKOTO NTOBE/ICHUS B OKPYKAIOLIEH cpele;

OCYILECTBIISATh MOMCK HHpOpMAIMU (puU3nyYeckoro cojepxaHusi B lHTepHeTe, Ha OCHOBE
MMEIOLUXCS 3HAHUH U ITyTEM CpaBHEHUS IOTIOJHUTEIbHBIX HCTOUHUKOB BBIJENATH HHPOPMAIIHIO,
KOTOpasi BJISETCS MPOTUBOPEUUBON MM MOKET ObITH HEIOCTOBEPHOI;

UCIOJIb30BAaTh TIPU BBHINOJIHEHUMHM YUEOHBIX 3aJaHUNl HAY4YHO-IOMYJIIPHYIO JIUTEpaTypy
(bu3MYECKOro CoJep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl ceTu HWHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTHMPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOpPMAlUU M3 OJHOM 3HAKOBOI
CHCTEMBI B JAPYTYIO;

co3/aBaTh COOCTBEHHbIE MMUCbMEHHBIE U KPaTKUE YCTHBIE COOOIIEeH!S, 0000111ast nH(OPMaLIKIO U3
HECKOJIbKUX HMCTOYHHUKOB (DU3MUECKOrO COJEp)KaHUSA, B TOM YHUCIIE MYyOIMYHO MPEJICTaBIISThH
pe3yiabTaThl MPOEKTHOM WM HCCIIENOBATEIbCKONW JIEATENbHOCTH, IPU OSTOM TI'PaMOTHO
HCII0JIb30BaTh M3yYEHHBIH MOHATUHHBIN anmapaT Kypca (DU3UKH, COIPOBOXKIATH BBICTYIUIICHHUE
MpEe3EHTalNEN;

IIPU BBINIOJHEHUH Y4eOHBIX MPOEKTOB U MCCIEN0BAaHUN (PU3MUECKHUX MPOLIECCOB PACHPENEIIATh
00513aHHOCTH B IPYIIE B COOTBETCTBUH C MOCTABJICHHBIMU 33JjauaMU, CJIEINUTh 3a BHIMOJIHEHUEM



MJjJaHa JCUCTBUH M KOPPEKTUPOBATh €ro, aJCKBATHO OIICHUBATh COOCTBEHHBIM BKJIAJ B
NEeSITETLHOCTD TPYIIIBI, BRICTPAUBAaTh KOMMYHUKATUBHOE B3aMMOICHCTBHE, ITPOSIBIISS TOTOBHOCTh
paspemniath KOH(IUKTHI

K xoHity oOyuenus B 9 kjacce mpeIMETHBIC PE3yIbTaThl HA 0A30BOM YPOBHE JOJIKHBI OTPaXkaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUMN:

UCII0JIb30BaTh MOHATHUSA: CUCTEMAa OTCUYETA, MaTepHalibHasl TOUYKA, TPAEKTOPHSI, OTHOCUTEIBLHOCTD
MEXaHHUYECKOTO JIBIKCHUS, nedopmarus (ynpyras, MJIaCTHYECKast), TpEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTb W NEpPErpy3Ku, LEHTP TSHKECTH, aOCOJIOTHO
TBEPOE TEJO, LIEHTP TSHKECTU TBEPJOIO TeJla, paBHOBECHE, MEXAaHUUYECKUE KOJIEOaHUs U BOJIHBI,
3BYK, HH(GPA3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JIaJIbHO30PKOCTh, CIEKTPHI MCITyCKaHMs W IMOTJIOLIEHUs, aibda, Oera- u
ramma-H3J1y4yeHus, U30TOIIbl, s/I€pHAst SHEPreTHKA;

paznuyath  sBJIEHUS (PaBHOMEPHOE U  HEpPaBHOMEPHOE MPSIMOJIMHEWHOE  JIBKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBIYKEHUE, CBOOOIHOE MAJICHHUE Tell, pPABHOMEPHOE JIBUKEHUE
[0 OKPY)KHOCTH, B3aHMOJICHCTBHE Te€JI, PEaKTUBHOE MABW)KEHHE, KOJIeOATEIbHOE JIBHKEHUE
(3aTyxaromiye u BhIHYXJICHHbIE KOJIeOaHUsI), pe30HAHC, BOJIHOBOE JBIKEHUE, OTPAKEHHUE 3BYKA,
MPSIMOJIMHENHOE pacHpoOCTpaHEHUE, OTPaKEHHUE U IPEIOMIICHHE CBETa, IOJIHOE BHYTPEHHEE
OTpa)XCHHE CBETa, pa3lioKeHHE OeJoro CBeTa B CHEKTP U CIOKEHUE CIIEKTPalIbHBIX I[BETOB,
JHCIIEPCUsl CBETA, E€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
U3JIy4eHHs) 10 ONMHCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX
naHHOE (PM3UYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBICHNE U3YYEHHBIX (PU3NUECKUX SIBJICHUM B OKpYXKAIOLIEM MHUPE (B TOM YHCIIe
¢buznueckue sIBJICHUs B MPUPOJIE: MPWIMBBI U OTJIMUBBI, ABWKEeHUE I1aHeT COJIHEYHON CUCTEMBI,
PEaKTUBHOE JABWKEHUE KUBBIX OPraHU3MOB, BOCIPUSTUE 3BYKOB JKUBOTHBIMHU, 3€MJIETPSACEHUE,
ceificMHuYecKHe BOJIHBI, IlyHaMU, 3X0, I[BETa T€JI, ONTUYECKHUE SIBJICHUSI B IPUPOJIE, OMOJIOTUYECKOE
NEeMCcTBUE BUAMMOTIO, YIbTPAa(UOIETOBOTO M PEHTICHOBCKOIO U3IYYEHHUM, €CTEeCTBEHHBIH
paZvoaKTUBHBINA (OH, KOCMUYECKHE JIyYH, PaJMOAKTUBHOE U3Iy4€HHUE MPUPOJHBIX MUHEPAJIOB,
NeMCTBUE paJUOaKTUBHBIX M3Iy4€HUH Ha OpraHu3M 4eJoBeKa), MpU 3TOM MEPEBOIUTH
MIPAKTUYECKYIO 33/1a4y B y4EOHYIO, BBIJEINISATH CYLLIECTBEHHbIE CBOWCTBA (IpU3HAKHU) (PU3NYECKUX
SIBIICHU;

ONMCHIBATh U3yYEHHbIE CBOMCTBA Te U (PU3NUYECKUE SIBICHMUS, UCIOJbB3YS (PU3NYECKUE BETUUMHBI
(cpenHsii M MIHOBEHHAash CKOpPOCTb Tejla IpPU HEPAaBHOMEPHOM JBUKEHHH, YCKOPEHHE,
nepeMelleHue, MyTh, YIiIoBasi CKOPOCTh, CHJIa TPEHUS, CHUJIa YIPYTOCTH, CUJIA TSDKECTH, YCKOPEHUE
CBOOOJHOIO MAJACHHUS, BEC Tella, HMILYJIbC Tejla, UMIYIbC CHUJIbI, MEXaHWyeckas paboTa u
MOIIIHOCTb, IOTEHLMAIbHASI SHEPTHSI TJA, IOAHATOTO HaJl TIOBEPXHOCTHIO 3€MJIU, IOTEHLUAIbHAS
SHEPrus CKaToil MPYKUHbI, KHHETHYECKas SHEPrusi, MOoJHas MeXaHU4ecKasl SHEPTus, epuoja u
4yacToTa KoJeOaHui, IJIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, I0KA3aTEIh
MIPEIOMIIEHHUS CPE/Ibl), TPU ONHUCAHUU NIPaBUIIHLHO TPAKTOBATh (PU3HMUECKUN CMBICIT UCTIOIb3YEMbIX
BEJIMYMH, 0003HAYEHUS] U €UHUIIbI (PU3HUECKUX BEJIMYMH, HAXOIUTh (OPMYJIbl, CBSI3bIBAIOIINE
NaHHYIO0 (U3MYECKYI0 BEJIMYMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH TIpadUKU H3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJIUUMH;

XapaKTepU30BaTh CBOMCTBA T, PU3NUYECKHE SIBJICHUS U ITPOLIECCHI, UCTIONb3YS 3aKOH COXPaHEHUSI
SHEPruM, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHLMI  CYNEPHO3ULMU  CHJI, [PHUHIIMII
oTHOcuTeNnbHOCTH ["anmuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS
U TpeIOMJICHUs] CBETAa, 3aKOHbI COXPAHEHHUs 3apsAJOBOTO M MAcCCOBOIO YHUCENl IMPH SIEPHBIX
peakuusix, MpU OSTOM JaBaThb CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa U 3alUCBIBaTh €ro
MaTeMaTHUYECKOE BbIPaKEHHUE;

OOBSACHATh (PU3UYECKUE TPOLIECCHl U CBOICTBA TeJl, B TOM 4YMCIE U B KOHTEKCTE CHUTyalui
MIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISABIATh MPUUMHHO-CIEACTBEHHbIE CBSI3U, CTPOMTH



0o0BsicHeHHEe U3 2—3 JIOTMYECKHX I1aroB C OMOpPOil Ha 2—3 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, QU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEI!;

pemarh pacu€THble 3aa4 (ONUpPAIOIINECs Ha CUCTEMY U3 2—3 YpaBHEHMI ), UCTIOJIb3Ysl 3aKOHBI U
(dopMyiibl, CBsA3bIBarOIIME (U3NYECKUE BEJIUYMHBI: Ha OCHOBE aHaju3a YCIOBUS 3ajauu
3aMMChIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEJAOCTAIOIIME WIM U30BITOUHbIE JaHHBIE, BHIOMPATH
3aKOHBI U (OPMYJbl, HEOOXOJWMMBbIE JIsl pPEUICHHUS, MPOBOJUTH pPACYETHI U OLICHUBATH
PEAIMCTUYHOCTD MOJYYEHHOTO 3HaUY€HUs (PU3NUECKON BEIHMUNHBL;

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXHO pEUIUTh INpPU MOMOIIU (UNYECKUX METOJIOB,
UCIOJIb3YSl ONUCAHUE HCCIEJOBAaHUS, BBIIEIATH IPOBEPSEMOE MNPEANOJI0KEHUE, OLIEHUBATH
MPaBUWJIBHOCTh TOPSIKA IPOBENEHUS HCCIIEOBAaHUSA, JAeNaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH U OTIBITOB;

MIPOBOJUTH OMBITHI 0 HAONIONEHUIO (U3MYECKUX SIBJICHUNA WIM (PU3HMUYECKUX CBOWCTB Tell
(u3yueHue BTOporo 3akoHa HbrOTOHa, 3aKOHA COXpaHEHHUS SHEPrUH, 3aBUCHMOCTb IEpHOJa
KoJieOaHUi MPY>KMHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD OT
aMILTUTYIBI MaJIbIX KOJIeOaHUH, MPSMOJIMHEHHOE pacpOCTpaHEHUE CBETA, Pa3JIoKEHUEe OEeIoro
CBETa B CIEKTpP, U3yUYE€HUE CBOMCTB M300pak€HUS B IUIOCKOM 3€pKaje U CBOMCTB M300pakeHUsI
npeaMera B cobuparoniei TuH3e, HabI0JeHHe CIUIOLIHBIX U JIMHEHYaThIX CIIEKTPOB U3Iy4EHHUs):
CaMOCTOSITEJIBHO COOMPATh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pyIOBaHMsl, OIIUCHIBATH X0
OTIbITA U €r0 Pe3ysbTaThl, GOPMYIUPOBATH BHIBOIbI;

MIPOBOJUTH NPU HEOOXOJMMOCTH CEPHUI0 MPSAMBIX U3MEPEHH, ONpenelss cpeiHee 3HaueHHE
n3MepsieMoil BennuuHbl ((POKYCHOE pacCTOsSTHUE COOMpArOIIe JUH3bI), 000CHOBBIBATH BBHIOOD
crioco0a n3mMepeHus (M3MEepUTEIHLHOTO TPHdopa);

MIPOBOJUTH MCCIEI0BAHUE 3aBUCUMOCTEH (PU3MYECKHX BEIMYMH C HCIOJIb30BAHUEM MPSIMBIX
U3MepeHul (3aBUCUMOCTD IyTU OT BPEMEHHU MPHU PaBHOYCKOPEHHOM ABM)KEHHUU 0€3 HauajabHOMU
CKOPOCTH, Iepuo/ia KojaebaHnii MaTeMaTH4YeCKOI0 MasgsTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJia
OTpaKeHMsI CBETa OT yIJIa MaJeHUs W Yrja IpeJOMIIEHUS OT yIyla MaJeHHs): IIaHUPOBATh
HCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATh PE3YJbTaThl MOJY4YECHHOM
3aBUCUMOCTU (PM3UYECKUX BEIUUMH B BUE TaOIUI] U IpaUKOB, AeaTh BHIBOJbI IO PE3yIbTaTaM
UCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUUYMH (CPEIHSSI CKOPOCTh U YCKOPEHUE Teja
IIpY PAaBHOYCKOPEHHOM JIBUJKEHUH, YCKOPEHHE CBOOOJHOTO MNaJACHUS, >KECTKOCTb MPY>KUHBI,
KO3 PUIIMEHT TPEeHHS CKOJIbKEHHS, MEXaHW4ecKas padoTa W MOIIMHOCTh, YacTOTa M TEPUOJ
KoJie0aHui MaTeMaTHYeCKOro ¥ IPYKMHHOT'O MasiTHUKOB, ONITUYECKas cujla COOMPArOILEl JIMH3bI,
paZvoaKkTUBHBIN (DOH): IUIAHUPOBATh U3MEPEHUS, COOUPATH SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIINIOJIHATH U3MEPEHUS, CIIeys MPEI0KEHHON HHCTPYKIUHU, BBIYUCIIATh 3HAUCHHE BEJIMUUHBI U
aHAJIM3UPOBATH MOJYYEHHbIE PE3YyIbTAThI C YUETOM 33JaHHOW MOTPEIIHOCTH U3MEPEHUM;
coOroAaTh MpaBuiia TEXHUKH 0€3011aCHOCTH IpH padoTe ¢ 1a00paTOPHBIM 000PYI0BaHUEM;
pa3nauyaTh OCHOBHBbIE NpPHU3HAKU M3YYEHHBIX (PU3MYECKUX MOJIeNel: MarepuajgbHas TOUKa,
abCoII0THO TBEPOE TEJO, TOUYEUHBIN UCTOYHHUK CBETA, JIy4d, TOHKAs JIMH3a, IUIaHETapHast MOJEIb
aToMa, HyKJIOHHAsi MOJIEJIb aTOMHOTI'0 Spa;

XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpOM Ha UX ONUCaHus (B TOM YHMCIE: CHUIOMETP, AATYUKU TOJOKEHHUS, PACCTOSHUS U
YCKOpPEHHUs, pakera, O5XOJIOT, OYKH, IEepUCKOI, QoToanmapar, ONTHUYECKUE CBETOBOJBI,
CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCIONb3ys 3HAHUS O CBOWCTBAX (DHU3MUECKUX
SBJICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKUX YCTPOICTB,
M3MEPUTENbHBIX TPUOOPOB U TEXHOJOTMUYECKHUX MPOIIECCOB IIPU PEIIEHUHU YU€OHO-ITPAKTUYECKUX
3a/1a4, ONTUYECKHE CXEMBbI JJIsl MOCTPOCHUSI M300paKEHUI B IJIOCKOM 3epKajie U coOuparomiei
JIUH3E;

MPUBOJIUTH MPUMEPHI (HAXOAUTHh MHPOPMALUIO O MPUMEPAX) MPAKTUUECKOIO MCIIOIb30BaAHUS
(Gu3nyecKux 3HaHUI B IOBCETHEBHOM JKU3HU Ul 0oOecreueHus: 6€3011acHOCTH MPU 00paleHUH C



npubopaMu M TEXHMYECKHMHU YCTPOMCTBaAMH, COXpaHEHHsS 30pOBbS U COOIIOAECHUS HOPM
9KOJIOTMYECKOTO NTOBE/ICHUS B OKPYKAIOLIEH cpele;

OCYILIECTBIISATh MOUCK MH(pOpMaluu Gu3andeckoro cojepkanusi B MHTepHETE, CaMOCTOATEIBHO
(bopMynupys MOMCKOBBIN 3arpoc, HaXOIUTh MYTHU OIpPENEIeHUs] JOCTOBEPHOCTH MOJIYYEHHOMN
nH(pOpMaLK HA OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTIOJHUTEIbHBIX HCTOYHUKOB;

UCIOJIb30BAaTh IPU BBHINOJIHEHUHM YUEOHBIX 3aJaHUNl HAY4YHO-IOMYJIAPHYIO JIUTEpaTypy
(u3MYECKOro CcoJep)KaHus, CIPaBOYHbIE MaTepuasbl, pecypchl ceTu WHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTHMPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOpMAUU M3 OJHOM 3HAKOBOI
CHCTEMBI B JAPYTYIO;

co37aBaTb COOCTBEHHbIE IHCBMEHHBIE M YCTHbIE COOOIIEHHMS Ha OCHOBE HHGPOpMALUU U3
HECKOJIbKUX HMCTOYHHMKOB (DU3MUECKOTO COJAEP)KAaHUS, IMYyOJUYHO MPEACTABIATh PE3YJIbTaThl
IIPOEKTHOM WJIM MCCIEI0BATEIbCKOM JI€ATENbHOCTH, IpPU STOM TIPAMOTHO HCIIOJIb30BATh
M3YYEHHBIN MOHATUIHBIN anmapaTr u3y4yaeMoro pasjesia GU3UKU U COIPOBOK/IATh BBICTYILUIEHUE
npe3eHTaluen ¢ ya€tom ocoOeHHOCTEN ayJUTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
Ne || HammenoBanue KosnuecTBo yacos OnexTpoHHbIe (IU(POBbIE)
/11| pa3sienoB u TeM | Beero KontposbHbie || [IpakTudeckue 00paszoBaTesIbHBIC PECYPCHI
[pOrpamMMBI paboTHI paboTHI
Pazgen 1. ®u3uka u e€ pojib B IO3HAHUU OKPYKAKLIEr0 MUpa
1.1||®usuka - Hayka 2 bubnnorexka HOK
0 MpUpoOAe https://m.edsoo.ru/7f416194
1.2||®usnueckue 2 1 bu6mmoreka [IOK
BEJIMYUHBI https://m.edsoo.ru/7t416194
1.3||[EcTecTBeHHOHA 2 1 bu6mmoreka [IOK
YUHBII METOJ https://m.edsoo.ru/7f416194
MTO3HAHUS
‘I/ITOFO 10 pasjeny H 6 H

‘Paa)le.ﬂ 2. IlepBoHayajibHbIe CBEICHUS O CTPOCHHH BellecTBa

IIJIOTHOCTH

2.1{|Ctpoenue 1 bubnuorexa [JOK
BEIIIECTBA https://m.edsoo.ru/7t416194

2.2||ABwxenne u 2 1 bubnuorexa [JOK
B3aMMO/ICHCTBU https://m.edsoo.ru/7t416194
€ YaCTHII
BEIIECTBA

2.3||ArperatHsie 2 bubnnorexka HOK
COCTOSIHUS https://m.edsoo.ru/7t416194
BEIIECTBA

‘I/ITOFO 0 pazzeny H 5 H

‘Paa)le.ﬂ 3. JIBMsKeHrEe M B3aUMO/ElCTBHE TeJl

3.1||Mexanudeckoe 3 bubnuorexa [JOK
JIBIKEHUE https://m.edsoo.ru/7t416194

3.2 ||Nueprus, 4 1 bubnuorexa [JOK
Macca, https://m.edsoo.ru/7t416194




Ne || HammenoBanue KomnuecTBo yacos DnexTpoHHbIe (IU(POBLIE)
11/11|| pa3JeNioB U TeM || Bcero Kontponshsie || [IpakTideckie o0pa3oBaTelIbHbIE PECYPChHI
HpOTpaMMel paboTHI paboTHI
3.3||Cuna. Buasl cun 14 1 2 bubnuorexa [JOK
https://m.edsoo.ru/7t416194
‘I/ITOFO 0 pazzeny H 21 H

‘Paaneﬂ 4. 1aBieHue TBEPABIX TeJl, ’KUAKOCTEH U ra3oB

4.1||daBnenue. 3 bubnuorexa [JOK
[Tepenaua https://m.edsoo.ru/7t416194
JaBIICHUS
TBEPABIMU TENa
MU,
KUJAKOCTSIMHA U
ra3amu
4.2||JaBnenue 5 bubnuorexa [JOK
KHUJKOCTH https://m.edsoo.ru/7t416194
4.3||Atmochepnoe 6 bubnuorexa [JOK
JaBJICHUE https://m.edsoo.ru/7t416194
4.4| devicTtBue 7 1 3 bubnuorexa [JOK
KHUJKOCTU U https://m.edsoo.ru/7t416194
rasa Ha
IIOIPYKEHHOE B
HUX TEJIO0
‘I/ITOFO 0 pazzeny H 21 H
‘Paaneﬂ 5. PaGoTa 1 MOIITHOCTH. DHEPTUsA
5.1||PaGoTa n 3 1 bubnuorexa [JOK
MOIITHOCTH https://m.edsoo.ru/7f416194
5.2||IIpocteie 5 1 bubnuorexa [JOK
MEXaHU3MBI https://m.edsoo.ru/7f416194
5.3||Mexanundeckas 4 1 1 bubnuorexa [JOK
SHEPTHs https://m.edsoo.ru/7f416194
‘I/ITOFO 0 pazzeny H 12 H
‘HOBTOpeHI/IC H 3 H H H
OBUIEE 68 3 12
KOJIMYECTBO
YACOB I10
I[TPOTPAMME
8 KJIACC
Ne || HaumeHnoBanue KomnuecTBo yacos OnexTpoHHbIe (IU(POBLIE)
/11 || pa3AenoB U TeEM Beero | Kontpomshsi||[Ipaktadeckue o0Opa3oBaTelIbHbIE PECYPCHI
IpOrpaMMBbl € paGoTHI paboThI

Paznea 1. TensioBble ABJIEHUS




Ne || HaumeHnoBanue KomnuecTBo yacos DnexTpoHHbIe (IU(POBLIE)
/11 || pa3AenoB U TeEM Bcero | Kontpomshsi||[Ipaktayeckue o0Opa3oBaTelIbHbIE PECYPChHI
HpoTpaMMel € paboThI paboTHI
1.1 ||Ctpoenue u 7 bubanorexka HOK
CBOMCTBA https://m.edsoo.ru/7f4181ce
BEIIECTBA
1.2 ||TemnoBsie 21 1 5 bu6mmoreka [IOK
MIPOLIECCHI https://m.edsoo.ru/7f4181ce
‘I/ITOFO 0 pazzeny H 28 H
‘Paaneﬂ 2. DJIeKTpHYeCKHe H MATHUTHDIE SBJICHHS
2.1 | Qnekrpuueckue 7 1 bubnnorexka HOK
3apsibl. https://m.edsoo.ru/7f4181ce
3apsoKeHHBIC
TeNa u uX
B3aUMOJICHCTBHE
2.2 |IlocTostHHBIN 20 1 7 bu6mmoreka [IOK
AIIEKTPUYECKUI https://m.edsoo.ru/7f4181ce
TOK
2.3 |[MarauTHbIC 6 1 1.5 bu6mmoreka [IOK
SIBJICHUS https://m.edsoo.ru/7f4181ce
2.4 || 9neKTpOMarHuTH 4 bubnnorexka HOK
as MHIYKIUS https://m.edsoo.ru/7f4181ce
‘I/ITOFO 0 pazaeny H 37 H
‘HOBTOpeHI/IC H 3 H H H
OBUIEE 68 3 14.5
KOJIMYECTBO
YACOB I10
[TPOI'PAMME
9 KJIACC
Ne|| HammenoBanue KomnuecTBo yacos OnexTpoHHbIe (LIU(POBbIE)
1/m|| pa3aenoB U TEM Beero  ||KonTposbbie|[Ipaktiyeckue 00pa3oBaTesIbHBIC PECYPCHI
[IpOrpamMMBI paboTHI paboTHI
Paszpnen 1. Mexanudeckue siBJICHUSA
1.1|Mexanuyeckoe 10 1 bu6mmoreka [IOK
TBIDKCHHE U https://m.edsoo.ru/7t41a4a6
CIIOCOOBI ero
OTIHCAHUS
1.2||B3aumoeticTBue 20 1 3 bu6mmoreka [IOK
el https://m.edsoo.ru/7t41a4a6
1.3||3akoHbI 10 3 bu6mmoreka [IOK
COXPaHEHHUS https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pazaeny H 40 H

‘Paaneﬂ 2. Mexannveckne Koj1e0aHHUs U BOJIHBI




2.1||Mexaandeckue 7 3 bu6mmoreka [IOK
KoJieOaHus https://m.edsoo.ru/7t41a4a6
2.2 ||MexaHudecKue 8 3 bu6mmoreka [IOK
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pazzeny H 15 H

‘Pa311e.11 3. 3.]'IeKTp0MaFHI/ITHOE moJi€e M 3JICKTPOMArHUTHBIC BOJIHBI

3.1|{|DnekTpoMarauTHOE 6 2 bubnuorexa [JOK
moJjie u https://m.edsoo.ru/7t41a4a6
AJIEKTPOMArHUTHBIC
BOJIHBI

‘I/ITOFO o pazaeny H 6 H

‘Paaneﬂ 4. CBeTOBBI€ SIBJIEHUS

4.1||3axoHbI 6 2 bubnuotexa [JOK
pacpoCTpaHEeHHS https://m.edsoo.ru/7t41a4a6
CBeTa

4.2||JTun3bl 6 3 bubnuorexa [JOK
Y ONITUYECKHUE https://m.edsoo.ru/7t41a4a6
puOOPbI

4.3||Pa3noxxenue 3 2 bubnuorexa [JOK
Oenoro cBeTa B https://m.edsoo.ru/7t41a4a6
CIICKT]

‘I/ITOFO 0 pazzeny H 15 H

‘Paaneﬂ S. KBanToBble siBJIeHUs

5.1||Ucnyckanue u 4 1 bubnuorexa [JOK
MIOTJIOIIIEHUE CBETA https://m.edsoo.ru/7t41a4a6
aTOMOM

5.2||Ctpoenue 6 1 bubnuorexa [JOK
aTOMHOTO siipa https://m.edsoo.ru/7f41a4a6

5.3||SlnepHbIC peakun 7 1 bubmuorexa [JOK

https://m.edsoo.ru/7t41a4a6

‘I/ITOFO 0 pazzeny H 17 H

‘Paaneﬂ 6. IloBTOpUTEIHLHO-0000 AU MOYJIb

6.1|[ToBTOpenme n 9 2 bubnuorexa [JOK
000061IeHNE https://m.edsoo.ru/7t41a4a6
COoJIepKaHMs Kypca
¢uzuku 3a 7-9
KJ1acc

‘I/ITOFO 0 pazjaeny H 9 H

OBILEE 102 27

KOJIMYECTBO

YACOB I10

[TPOTPAMME
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