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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs COCTABJICHA HAa OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3ysbTaTaM OCBOEHHMs Ha 0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelbHON
nporpammsl, npeacrasieHHbx B @T'OC 00O, a takxke ¢ yuérom ¢eaepanbHoi pabodel mporpaMmbl
Bocriutanus u Konuenmuu npernoaBanus yaeOHoro npeameta «Dusukay.

Conepxkanue mporpaMMbl 1Mo (U3UKE HaAIpaBiIeHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYaroOUIMXCsd W OpraHu3alvio M3ydeHHs (U3MKU Ha JEsTeIbHOCTHOM ocHoBe. B
porpamMme Mo (pU3MKe YUUTHIBAIOTCS BO3MOKHOCTH Y4eOHOIro IpeaMeTa B pealu3aluu TpeOoBaHUN
OI'OC OO0 x mIaHUPYEMBbIM JIMYHOCTHBIM M METANPEJAMETHBIM pe3yJbTaTaM OOYUYeHHs, a TaKkKe
MEXIIPEIMETHBIE CBSA3HM €CTECTBEHHO-HAYYHBIX Y4E€OHBIX IPEAMETOB HAa YPOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHUsl.

[Iporpamma mo ¢u3MKe ycTaHaBIMBAET pacHpelesieHue ydeOHOro marepuaiga Mo rojam
o0yueHus (1o Kjaccam), IMpeasiaraeT MPUMEpPHYIO IOCJIEA0BATEIbHOCTh U3yUEHHs] TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COACPIKAHUS U yUETe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuXcsl.

[Iporpamma no ¢usnke paspaboTaHa C LENBIO OKa3aHUS METOIUYECKOH MOMOIIM YUYHUTEIIO B
co3aHuu paboueil mporpaMmbl IO y4eOHOMY TpEIMETY.

®dusnka SBISIETCA CUCTEMOOOPA3YIOIIMM [yl €CTECTBEHHO-HAay4YHBIX YYEOHBIX HpPEIMETOB,
MIOCKOJIBbKY (DPU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U SIBJICHUI, M3y4aeMbIX XUMHEH,
Ouosiorueii, actpoHoMmued u Qusnueckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, IPeJOoCTaBiIseT Haubosee sCHble 00pa3lbl MPUMEHEHUS] HAyYHOT0 METOJa MO3HAHMS,
TO €CTh croco0a MOIy4YeHHUs TOCTOBEPHBIX 3HAHUN O MUpeE.

OpHa 3 TIaBHBIX 3a/1a4 GU3NYECKOTO 00Pa30BaHMSI B CTPYKType 0011ero 00pa3oBaHusl COCTOUT
B (DOPMUPOBAHHUN €CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH U MHTEpEca K HayKe y 00ydJaroIIuXCsl.

Wzyuenne ¢u3nkn Ha 0a30BOM ypOBHE TPEANONAracT OBJIAJCHHE  CIEAYIOIMIUMHU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOIUMHU €CTECTBEHHO-HAyYHYIO I'PaMOTHOCTD:

® HAy4YHO OOBSCHSATH SIBIICHUS,

® OIIEHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEOBAHUS;

e MHTEPNPETUPOBATh JAHHBIE M MCIOJNb30BaThb HAYYHBIC JOKA3aTEIbCTBA  JUIA
IIOJIyY€HUS BBIBOJIOB.

Henn wu3yueHuss QU3MKM Ha YpPOBHE OCHOBHOIO 00Iero o0pa3oBaHMs ONpEAEeHbl B
Konnenuun mnpenoxaBanusi ydeOHoro mnpeamera «®Pusnka» B 00pa3oBaTENbHBIX OPTraHU3AIMIX
Poccuiickoit ~ ®depepanmu, peanu3yIONIMX  OCHOBHBIE  00IIe00pa3oBaTelbHBIE  MPOTPAMMEBL,
yTBepkaA€HHON pemieHueM Komermn MunucreperBa mnpocsemenus Poccuiickon  ®enepanuun
(npotokomn ot 3 nexadps 2019 r. Ne IIK-4BH).

eaun n3yvyenus: pU3UKu:

e [puoOpeTeHue MHTEpeca M CTpeMJIeHHs OOydaloMIMXCs K HAyYHOMY H3YUYEHHIO MPHPOJIBI,

pa3BUTHE UX UHTEIJIEKTyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE NPEACTAaBICHUH O HAyyHOM MeETOA€ IMO3HaHHMA U  (OpPMHpPOBAHUE
MCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBICHUSM;

e (opMuUpOBaHME HAay4YHOTO MHMPOBO33PEHMsI KaK pe3ysbTaTa H3y4YeHHs OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHME NPEACTABICHUN O POJIU (QU3MKH Ul PA3BUTUS APYTHMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHi;



® Dpa3BUTHE TMPEIACTABICHUA O BO3MOXKHBIX cdepax Oyaymeil npodeccrnoHaIbHON
NeSITeTbHOCTH, CBS3aHHOW C (PM3MKOW, MOATOTOBKA K JajibHEWIIeMy OOyYeHHIO B STOM
HaIpPaBJICHUU.

JlocTrkeHHe 3THX 1IeJiel porpamMMbl o0 (PU3UKE HA YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMs

o0ecrnieunBaeTcs pelIeHneM CIEIYIOINX 3a4aY:

e mpuoOpeTeHHe 3HAHWK O IUCKPETHOM CTPOEHUH BEIIECTBA, O MEXAHWYECKHX, TETUIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e 1puoOpeTeHHue yMEHUH OMHMCHIBATh M OOBACHATH (PU3UUECKUE SBICHHS C HUCHOJIH30BAHHUEM
MOJTYYECHHBIX 3HAHUI;

® OCBOEHHME METOJIOB PELICHUS MPOCTEUIINX pAacUETHBIX 3314 C UCIIOJIb30BaHHEM (PU3UIECKHIX
MoJiesIel, TBOPUYECKHUX M MIPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUI HaAOMI0OJaTh MPUPOIHBIC SIBICHUS U BBIMOIHATH OMBITHL, J1aOOPAaTOpHBIE
paboThl W OKCHEpUMEHTAJbHbIE MCCICIOBAHUSA C HCIIOJB30BAaHHEM H3MEPHUTEIbHBIX
npubOpoB;

e ocBocHHE TPUEMOB paboThl ¢ HHPOpMAIUEH (UINIECKOTO COACpKAHUS, BKIIOYAs
UHGOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSAX (DM3MKH, aHAlIU3 M KPUTHUECKOE OIICHUBAHUE
UHpOpMaLINY;

® 3HAaKOMCTBO cO cdepamMu Tpo(ecCHOHATBHON AESITEIBHOCTH, CBA3AHHBIMU C (PU3HUKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMH HA JJOCTHKEHUSIX (DU3HUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE OCHOBHOTIO 0OIIEero oOpa3oBaHUs
orBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezuen), B 8 kinacce — 68 yacoB (2 yaca B
HEJIENI0), B 9 KJ1acce — 102 yaca (3 yaca B HEJIENIO).
[Ipemmaraemerii B mporpaMme 1o (U3MKE TIepedeHb JIaOOPAaTOPHBIX pPadOT W  OMBITOB HOCHT
pEKOMEHAAaTeNbHBIN XapaKTep, yUUTeb JAellaeT BHIOOP MpOBeaeHUS J1a00paTOPHBIX pabOT U OIBITOB C
y4€TOM HHAUBUAYATIbHBIX OCOOCHHOCTEH O0O0ydYarommxcsi, CIUCKAa SKCHEPUMEHTANbHBIX 3aJaHUi,
MpeagaraéMbiX B paMKax OCHOBHOTO TOCYIapPCTBEHHOTO dK3aMeHa Mo (DU3HKeE.

COIEPKAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY:KAIOLIEro MUpa.

®usznka — Hayka o mnpupone. fBineHus npuponabl. PuU3MUECKHE SIBICHUSA: MEXAHMYECKHE,
TEIUIOBbIE, ANEKTPUUECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

®dusnueckue BeNMMUMHBL. V3Mepenue ¢usmueckux BenuuuH. Dusnyeckue MPUOOPHI.
[TorpemHocTh 3MepeHuil. MexxayHapoIHasi CUCTEMA €IUHUIL.

Kak ¢usuka u apyrue ecTecTBEeHHbIE HAyKH H3ydaloT MpHpoay. EcTecTBeHHO-HAay4HBII METO
MO3HAHUS: HAOJIOZCHHE, TOCTAHOBKA HAYYHOT'O BOMPOCA, BHIIBIKEHHUE THUIOTE3, HKCIIEPHUMEHT IO
MPOBEpKE THUIOTE3, OOBsACHEHHE HaOmomaeMoro sBieHus. Onucanue (U3NUECKUX SBICHUN C
IIOMOILIBIO MOJIEIICH.

emoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHMUS.

2. O®usndeckue npuOOPHI W TpOLEAypa MPSAMBIX H3MEPEHHH aHAJIOTOBBIM W ITU(POBBIM

pudopoOMm.

Jlabopamopuvie pabomot u onvimel.

1. Ompenenenue HeHbI ACTEHUS MIKAIBI U3MEPUTEIBHOTO pUbopa.

2. H3mepeHue paccTOsSHUM.

3. Usmepenue 00bEMa )KUIKOCTH U TBEPIOTO TeNa.



Onpenenenne pa3MepoB MaJIbIX TEJ.

5. U3mepenue TtemmepaTypbl IpU IOMOIIM >KMAKOCTHOTO TEPMOMETpa M  JaT4yHUKa
TEMIIEpaTyPBhI.

6. IlpoBeneHue wuccienoBaHMs 10 MPOBEPKE TUIOTE3bl: JAJBHOCTh NOJETA IIAPHKa,
MYIEHHOTO TOPU30HTANBHO, TEM 0OJIbIIEe, YeM OOJIbIIe BBICOTA ITYCKA.

Pa3nen 2. [lepBoHavaibHbIC CBeeHUS 0 CTPOCHMH BelleCTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. OMNbITHI, JOKa3bIBAIOIINE AUCKPETHOE
CTPOCHHE BEILIECTBA.

JBmkenue wyactuil BemiecTBa. CBA3b CKOPOCTH JBMXKEHUS 4YaCTUIl C TeMIEpaTypoOu.
bpoyHoBckoe nBmwxkenune, mauddys3us. BzawmmonelicTBHe YacTHIl BEHIECTBA: TMPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPIABIX (KPUCTAIITMUECKHX )
Ten. B3auMoOCBSI3b MeXAy CBOMCTBAMHM BEIIECTB B pPa3HbIX arperaTHbIX COCTOSHMSIX U HX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGnronenue 6pOoyHOBCKOTO ABUKEHUS.

2. Ha6monenue quddysum.

3. HaOmonenue sBiIeHUM, OOBIACHAIOMIUXCS MNPUTSIKEHHUEM WM OTTAIKUBAaHHEM YacCTHII

BEIECTBA.

Jlabopamopuvie pabomot u onvimel.

1. Omenka nuaMeTpa aToMa METOIO0M PSIOB (C UCTONb30BaHueM GoTorpaduit).

2. OmnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACHCTBHSI CHII MOJICKYJISIPHOTO TPUTSKEHHSL.

Pa3nen 3. /IBu:keHUe U B3anMoAeiicTBHE TeJl.

Mexanndeckoe IBHKeHUE. PaBHOMEpHOE M HepaBHOMepHOe ABWkeHHE. CkopocTb. Cpemnsis
CKOPOCTb [P HEPAaBHOMEPHOM JIBH>KEHHMH. Pacuér myTu U BpeMEHU ABUKECHUS.

SBnenue nHepuuu. 3aKOH UHepUUU. B3aumoneicTBue Tenl Kak NpUYMHA U3MEHEHHUS CKOPOCTHU
IBWKEHUA Ted. Macca kak mepa umHepTHocTH Tena. [lmoTHocTh BemiectBa. CBsI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00BEMa BelecTBa.

Cuna kak xapakTepucTuka B3aumojeicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CHJIBI C MOMOIIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHMS M cuiia TsbkecTh. Cuila TSDKECTH Ha JIPYTUX
miaHerax. Bec Tena. HeBecomocth. Cro)keHHe cuJl, HalpaBI€HHbIX @O OAHOM MPSAMOM.
PaBHogeiicTByromas cui. Cuna tpeHus. TpeHue cKoJbXeHHUs] U TpeHHE MOKOosl. TpeHue B Mpupoje U
TEXHUKE.

Jemoncmpayuu.

Habmronenne MexaHU4ecKoro IBHKEHUS Tena.

N3mepenune ckopocTu NpsIMOJIMHEMHOTO IBUKEHHUSI.
HaGmronenue sSBJICHUSI HHEPITHH.

HabmioneHne u3MeHeHus! CKOPOCTH MTPH B3aUMOJICHCTBHUH Tell.
CpaBHeHuE Macc 10 B3aUMOJIEUCTBUIO TEl.

AR S e

CrnosxeHue cuil, HapaBJICHHBIX 110 OJHOU MPSIMOH.

Jlabopamopuvie pabomot u onvimol.

1. OmnpeneneHne CKOpPOCTH PpAaBHOMEPHOTO JBIDKEHHUs (IIapuka B KUAKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. OmnpeneneHue cpeaHEl CKOPOCTH CKONBXEHHS Opycka WIM IIapuka MO HAKJIOHHOMN

IIJIOCKOCTH.



3. OmnpeneneHne MWIOTHOCTH TBEPAOTO TENA.

4. OnbIThl, IEMOHCTPUPYIOUINE 3aBUCUMOCTh pacTsHkeHHs (nedopMmanuu) TPYKUHBI OT
MIPUIIOKEHHOM CHUJIBIL.

5. OneIThl, JAEMOHCTPUPYIOUIME 3aBHUCUMOCTb CHJIBI TPEHHS CKOJBXKEHHUS OT Beca Tejla U
XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, KUAKOCTEH M ra3oB.

Hasnenue. CriocoObl YMEHBIICHHS W YBEIWYCHHUsS naBlieHus. [laBmeHue rasza. 3aBUCUMOCTh
JaBJieHUs ra3a oT o0bnéMa, Temmeparypsl. Ilepenava maBieHus] TBEPABIMH TEIIaMH, JKHJIKOCTSIMH U
razamu. 3akoH [lackans. [THeBMaTHyeckne MalIuHbl. 3aBUCUMOCTD JTaBJICHHSI KUJIKOCTH OT TJTyOHHBI.
IMuapocraTudeckuii napagokc. CooOmaromuyecs cocyapl. [ napaBIndecKne MeXaHu3Mbl.

AtMmocdepa 3emnu u atmochepHoe AaBnenue. [[puuuHsbl cymecTBOBaHUS BO3AYLIHONW 000I0UYKH
3emnu. Ombir Toppuuermmu. M3mepeHue aTtMochepHOro NaBi€HHS. 3aBUCUMOCTh aTMOC(hEepHOro
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [[pubops! 11 u3mepeHus: atMochepHOro JaBICHHUS.

JlelficTBUE )KUKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TeNo. BriTankuBaromas (apXxuMe10Ba) Cuia.
3akoH Apxumena. [InaBanue Ten. BozgyxonnaBanue.

Jemoncmpayuu.

1. 3aBUCHMMOCTbH IaBJIEHUA ra3a OT TEMIIEPATYPhI.

2. llepenava naBieHUs )KUAKOCTHIO U Ta30M.

3. Coobmaromuecs Cocyabl.

4. T'mppaBnuueckwuii mpecc.

5. TlposiBnenue neicTBUS aTMOC(HEPHOTO JaBICHUS.

6. 3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIBI OT 00BEMA MOTpYKEHHOW YacTW Tela M IUIOTHOCTH

KHUIOKOCTH.

~

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BHITCCHEHHOM KUIKOCTH.

8. VYcioBue 1muiaBaHus TeN: IUIABAHWE WM MOTPY>KEHHE TN B 3aBUCHUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEH TeNa U JKUJKOCTH.

Jlabopamopuvie pabomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTHU Beca Tela B BOJE OT 00bEMA MOTPYKEHHOUN B JKUIKOCTH YaCTH
Tena.

2. OmnpeneneHre BbITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA TEJIO, OTPYKEHHOE B KHUIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CUJIBI, JEUCTBYIOIIECH HA TEJIO B KUIKOCTU, OT
MaccChl TeJa.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CHUJIBI, IEUCTBYIOIICH Ha TEJO B
KHUJKOCTH, OT 00BEMA MOTrPy>KEHHOM B KUIKOCTh YACTH T€Ja U OT IMJIOTHOCTH KUAKOCTH.

5. KoHcTpynpoBaHue apeoMeTrpa WIA KOHCTPYMPOBAaHHE JIOJKM U OINpeleieHue e

rpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTD. JHeEprus.

Mexanunueckast pabota. MOLTHOCTb.

[IpocTbie MexaHM3MBI: pblUar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBHiIO paBHOBECHS phluara.
[Ipumenenue npaBuia paBHOBecUs pblyara K 0J0ky. «3os10Toe npaBuio» mMexanuku. KITJ mpoctbix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHHKE.

Mexanunueckas sHeprus. Knnernueckas M noTeHIMalIbHast 3Heprus. lIpespaiienne oqHoro Buaa
MEXaHUYECKOW SHEPTUHU B IPYTroil. 3aKOH COXPAHEHUSI SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuusie pabomot u onvimel.



1. Omnpenenenue pabOThl CUIIBI TPEHUS MIPU PABHOMEPHOM JBMKEHHUHU TeJa M0 TOPU3OHTAIBLHOM
MTOBEPXHOCTH.
2. HWccnenoBaHue yclOBUI paBHOBECHS pblyara.

(O8]

N3mepenue KII/ HakJIOHHOMN IJIOCKOCTH.
4. HW3ydeHue 3aKOHA COXPAHEHUS MEXAHUUYECKON HEPTUU.
8 KUIIACC

Pa3nen 6. TenyioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKOW TEOpUU CTPOEHHUs BemniecTtBa. Macca u
pasMepbl  aTOMOB W MoJieKyJd.  OnbIThl,  MOATBEP)KIAIOIIME  OCHOBHBIE  IOJOXKEHUSA
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopnenu TBEPAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSIHM BemlecTBa. Kpucraminumueckue u
amop¢ubie Tena. OObsICHEHHE CBOWMCTB Ta30B, JKUIKOCTEH M TBEPABIX TN HAa OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO--KHUHETUYECKOU Teoprr. CMauyuBaHUE U KalWJUISIPHBIE sIBJICHUS. TeroBoe paciuiupeHue
H COKaTHeE.

Temmnepatypa. CBsi3b TEMIIEpaTyphbl CO CKOPOCTBIO TEIUIOBOTO JABMKEHHUS 4acTUIl. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHSI BHYTPSHHEH SHEPTUU: TEIUIoNepenada u coBeplIeHne padboTsl. Busr
TEIUIONEepeIau: TeIIONPOBOJHOCTh, KOHBEKIU, U3 Ty4YCHHE.

KomnuectBo Temmorel. YiaenpHas TEIUIOEMKOCTh BEIIECTBA. 1€IUIOOOMEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TemioBoro OamaHca. [lnaBieHune W OTBepJEBAaHUE KPHUCTAJUITMUECKUX
BEIIeCTB. Y IeibHas TeruioTa ruiaBineHus. [lapooOpazoBanue u xonaeHcanus. Vcnapenue. Kunenwue.
VYaenbHas TemioTa NapooOpa3oBaHMs. 3aBUCHMOCTh TEMIIEPATyphl KHIIEHHS OT aTMoc(hepHOro
JIaBJICHHS.

BnaxHnocTs BO3ayXa.

DHeprus ToIMBa. Y IeibHas TEII0Ta CrOPaHuUs.

[Tpunnumner padote TemnoBbix auratencii KIIJI TerumoBoro apurarens. TemmoBeie ABUTATENH U
3aIIUTa OKPYKAIOIIEH CPeabl.

3aKOH COXpaHEHUs U NPEBPAILCHHS SHEPTUH B TEIUIOBBIX MPOLECCaX.

emoncmpayuu.

Ha6mronenne 6poyHOBCKOTO IBHIKEHUSI.

Hab6monenue nuddysum.

HaGmroienue sSBJIeHM CMaqyMBaHUS M KAMUISIPHBIX SBICHUI.

HabGmonenue TenioBoro pacumpeHust Tel.

N3menenue naBneHus ra3za mpu M3MEHEHUH 00bEMa U HAaTPEBAHUH WA OXJIAXKICHUH.
[IpaBuna usmepeHus Temeparypsl.

Bunae! Terionepenaum.

OxmnaxIeHre Ipu COBEPIICHUH PaOOTHI.

e S

9. HarpeBanue npu coBepIIeHUN paOOThl BHEIIHUMU CUIIAMHU.

10. CpaBHEHME TEMIOEMKOCTEN pPa3INYHbBIX BELLIECTB.

11. HabmroneHve KUMEeHUs.

12. HabmroeHue nocTossHCTBA TEMIEPATYPhl NPH IIABJICHHUH.

13. Mopenu TenIoBBIX ABUTATEIICH.

Jlabopamopuvie pabomost u onvimol.

1. OnbIThI 10 OOHAPYKEHHIO ACHCTBHUS CHUIT MOJICKYJIIPHOTO TIPUTSKCHHSL.

2. OmnbITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM WM caxapa.

3. OmbIThI 110 HAOMIOACHUIO TETJIOBOTO PACHIUPEHUS Ta30B, KUAKOCTEH U TBEPBIX TEIl.
4. Ormpenenenue TaBIeHUs BO3LyXa B OaJIOHE IIPULIA.



5. OmbITHl, IEMOHCTPUPYIOUINE 3aBUCUMOCTh JIaBJICHUS BO3/lyXa OT ero 00bEMa M HarpeBaHus
WJIU OXJIAXKICHHUSL.

6. IlpoBepka rHUMOTE3bl JIMHEWHOW 3aBUCUMOCTH  JAJMUHBI  CTOJIOMKA JKUIKOCTH B
TEPMOMETPHUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HabmoneHne u3MEHEHHsI BHYTPSHHEW YHEPTUU Tella B Pe3yJIbTaTe TEIIoONepeayd u padoThI
BHEIIIHUX CHII.

8. HccnenoBanue sSBICHHS TEIDIOOOMEHA ITPH CMEIIMBAHUY XOJIOHOMN M TOPSICH BOIBL.

9. OmnpezneneHue KOIMYECTBA TEIUIOTHI, MOJYUYEHHOTO BOJOM MpH TEIIOOOMEHE ¢ HarpeThiM
METAJUTMYECKUM LUIHUHAPOM.

10. Onpenenenune yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nponecca uCapeHusl.

12. Onpenenenre OTHOCUTENBHOM BIAXHOCTH BO3/1yXa.

13. Onpenenenuie yaenbHOM TEIIOTHI IJIABICHUS JIbJA.

Pazgen 7. diiekTpryeckre 1 MAarHUTHbIE SIBJICHUS.

Onektpuzarust Ten. [[Ba poma 3ieKTpUYECKUX 3apsoB. BzammonelicTBHe 3apsiKEHHBIX TeEI.
3akon Kynona (3aBUCHMOCTH CHJIBI B3aUMOJCHCTBHUS 3apsSHKEHHBIX TeJI OT BEJIUYHMHBI 3apsoB U
PAcCTOSIHUS MEXY TeJlaMu).

DnekTpuyeckoe mose. Hanpssk€HHOCTh 3iekTpudeckoro mnouist. IlpuHumn cynepno3uiuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn snektpuueckux 3apsioB. DIEMEHTApHBIN 31eKTpuueckuil 3apsa. CTpoeHue aTtoma.
[IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsijia.

DNEeKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA. VICTOUHUKN MTOCTOSITHHOTO
ToKa. JIeCTBUSI AJIEKTPUYECKOrO TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUI TOK B
KUJKOCTSX U razax.

OnekTpuyeckas uenb. Cuiia Toka. DIeKTpuiyeckoe HanpspkeHue. COnmpoTUBICHUE MPOBOIHUKA.
VYaenbHOE coONpoOTUBICHUE BemiecTBa. 3akoH Oma nia ywactka uenu. IlocnenoBatenbHoe U
napajieJIbHOE COEIMHEHHUE MPOBOIHUKOB.

PaGotra u MourHOCTH 3eKTpUUecKOro Toka. 3akoH Jxoymns—JleHma. DnekTpudyeckue Henu U
MOTPEOUTENH IEKTPUIECKON dHEpTHH B ObITY. KopoTKOoe 3aMbIKaHue.

[TocrosHHbIE MarHuThl. B3auMonelWcTBME MOCTOSIHHBIX MAarHuTOB. MarHutHoe ToJIe.
MarnuTtHoe mnojie 3eMiiM U €ro 3HaueHue Mg Ku3HU Ha 3emuie. OnbIT Opcteaa. MaruutHoe mosie
3JEKTPUYECKOTO TOKa. [IpuMeHeHHne >JIeKTpOMarHUTOB B TEeXHUKE. [leficTBME MarHMUTHOTO TMOJsi Ha
MPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENIb MOCTOSTHHOTO TOKA. VCronbh30BaHUE AJIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OINEBITEI ®dapages. SIBnenue 3JIEKTPOMATrHUTHOMN WHIYKIUH. [IpaBuio Jlenna.
Onektporernepatop. CnocoObl TOMYYEHUS  ANEKTPUYECKOM DHEPruH. IEKTPOCTAHLIMK  Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

DneKTpu3aius Tel.

JIBa poJia SIEKTPUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJT.
YCTpOUCTBO U JEHCTBHE IEKTPOCKONA.

DNeKTpOoCTaTUUECKask MHIYKLHS.

3aKOH COXpaHEHUs MIEKTPUUECKUX 3apsI0B.

[IpoBOAHMKY U ANDIIEKTPUKHU.

MopenupoBaHre CUIOBBIX JIMHHUHI 3JIEKTPUUECKOTO MOJIS.

© NN kW=

M cTOUHUKY TOCTOSIHHOT'O TOKA.



9.

10.
11.
12.
13.
14.
15.
16.
17.

18

21

JlelicTBUSA AIIEKTPUIECKOrO TOKA.

DNEeKTPUYECKHUM TOK B )KUJKOCTH.

I"a30BBbIi1 pazpsz.

H3Mepenne cuibl TOKa aMIIEpMETPOM.

H3Mepenne 3JIeKTpUYECKOro HAMPSKEHUS BOJIBTMETPOM.

Peocrar u mara3uH COpOTHUBIICHHMN.

B3aumopeicTBrE NOCTOSTHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH PA3EIICHHS OIOCOB MarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEW MMOCTOSIHHBIX MarHUTOB.

. OnbIT OpcTena.
19.
20.

MarsuTHOE moJje ToKa. BHCKTpOMal"HI/IT.
I[CﬁCTBHe MAaraviTHOI'O I10JIA Ha ITPOBOJHUK C TOKOM.

. DIeKTpoABUTaTENb IIOCTOSIHHOIO TOKA.
22.
23.
24.
25.

I/ICCJIC,Z[OBaHI/Ie SABJICHUA BHGKTPOMHFHHTHOﬁ HUHAYKIWHA.

OnsiTel @apagnes.

3aBUCUMOCTD HaIrpaBJICHHUA UHAYKOWUOHHOI'O TOKa OT YCJ'IOBI/Iﬁ €0 BOBHUKHOBCHHUS.
DneKTporeHepaTop MNOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomot u onvimol.

AR e

10.
11.
12.
. Onpenenenue KIIJI narpeBarens.
14.
15.
16.
17.

13

18.
19.
20.
21.

OnbIThI 10 HAOTIOJECHUIO SNIEKTPU3ALIMHU Tell MHAYKIHUEH U PU CONPUKOCHOBEHUHU.
HccnenoBanue neicTBUS AIEKTPUIECKOTO MO HA IPOBOAHUKH U AUIEKTPHUKH.

C6opxka 1 mpoBepka pabOThI AMEKTPUUECKOM LIEIH MOCTOSIHHOTO TOKA.

W3mepenue u perynupoBaHue CUJIbI TOKA.

W3mepenue u peryirpoBaHue HAMPSKEHUS.

WccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, WIYIIErO 4Ye€pe3 pPEe3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HaNpsKEHHs Ha PE3UCTOpeE.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTHUBIICHUS MPOBOIHUKA OT
€ro JJTUHBI, TUIOIIA I TIOTIEPEYHOT0 CEUEHUs U MaTepHaia.

[IpoBepka mpaBuiia CIOKEHUS HAMPSHKEHUH MPH TMOCIEAOBATEIHHOM COCIUHEHHH ABYX
PE3UCTOPOB.

[IpoBepka mpaBuia AJis CUJIBI TOKA MPU NApAILIEIBHOM COEIUHEHUN PE3UCTOPOB.
Omnpenenenue pabOTHI AIEKTPUYECKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.

Onpenenenne MOIHOCTH IEKTPUYECKOT0 TOKA, BBIIEISIEMON Ha pE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYLIETO YEpe3 JIAMIIOUKY, OT HAIPSKEHUS! Ha HEH.

HccnenoBanne MarHuTHOTO B3aMMOJIEHCTBUS IOCTOSIHHBIX MArHUTOB.

N3yyeHre MarHUTHOTO TIOJISt TOCTOSTHHBIX MAarHUTOB MPH UX O0OBEAMHEHUHU U Pa3ICIICHUH.
HccnenoBanue neicTBUS 2IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY .

OHBITBI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTL CHIIBL B3aHMOHeﬁCTBHH KaTylllKu € TOKOM H
MaravTa OT CHUJIbI TOKA U HAalIPpABJICHUA TOKA B KAaTYIIKEC.

I/I3yquI/Ie I[GﬁCTBHSI MAarauMTHOTIO IT0JIA Ha IIPOBOJHUK C TOKOM.

KonctpyupoBanue u usyueHue padoThl JIEKTPOIBUTATEIS.

N3amepenne KIIJ[ anekTpoaBuraTeIbHON yYCTaHOBKH.

OnpIThl MO HUCCIENOBAaHUIO SIBJICHUS DSJEKTPOMAarHUTHOM MHIYKIUHU: HCCIIEeI0BaHUE

M3MEHEHUU 3HAUYCHUS U HallpaBJICHUA UHAYKIOHWUOHHOTO TOKaA.
9 KJIACC

Pa3zgen 8. Mexanuueckue siBJICHHUA.



Mexanudeckoe JBHKeHue. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCUTEIBHOCTH
MEXaHWYECKOro  JBWXeHHUs. PaBHomepHOe  mpsmonuHeliHoe  JaBWKeHue. HepaBHomepHoe
NpsIMOJIMHEITHOE IBHKeHHE. CpellHsAsl © MTHOBEHHAsI CKOPOCTh TeJa P HEPAaBHOMEPHOM JIBH>KEHHH.

Yckopenue. PaBHOyCKOpeHHOE mTpsMoiMHEHHOe nBuxkeHne. CBoOomHoe maneHue. OMBITHI
lanunes.

PaBHOMepHOE NBIKEHME IO OKpYX)HOCTH. [lepron u yactota oOparenus. JInneitnas u yriosas
ckopoctu. LleHTpocTpeMuTenpHOE yCKOPEHHE.

ITepBriii 3akoH HrprloTona. Bropoit 3akon Herotona. Tperwit 3akoH Herotona. IlpuHinun
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: Cujla TPEHHUS CKOJIbKEHUS, CUjla TPEHHS MOKOS,
JpyTUe BUJbI TPEHUS.

Cuna TsHKeCTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpPEHHE CBOOOTHOTO majaeHus. JIBukeHue
maHeT Bokpyr Comnnua. [lepBast kocMuueckast ckopocts. HeBecoMoCTh U eperpy3ku.

PaBHOBecue MaTtepuanbHOU TOYKH. AOCOMOTHO TBEpHOE Teno. PaBHOBecwe TBEpAOro Tena C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIEHTp TsKecTH.

Nmnynbee Tena. M3meHenwe wumnyiabca. VMmynbc cuiibl. 3aKOH COXPAaHEHHS UMILYJIbCa.
PeakTuBHOE IBUXEHUE.

Mexannueckas paboTa 1 MOIIHOCTh. PaboTa cuil TskecTH, ynpyrocTH, TpeHus. CBs3b SHEPTUU
u pabotel. [loTeHnmanbHas 3Heprus Tena, MOAHATOTO HaJ MOBEPXHOCThIO 3eMiH. lloTeHiuanbHas
SHEprusi cxkatoil npyxuHsl. KunHernueckass sHeprus. Teopema O KHHETHYECKOM SHEpPruM. 3aKOH
COXpaHEHUs MEXaHUYECKON IHEPTHUU.

Jemoncmpayuu.

1. HaGmroneHue MeXxaHMYECKOTO ABUKEHUS Tela OTHOCUTEIBHO Pa3HbIX TeJ OTCUETa.

2. CpaBHeHHE MYyTEW U TPACKTOPUM JBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCHUTEIHHO Pa3HBIX
TeJl OTCYETA.

N3mepenune ckopocTy U yCKOPEHHS IPSAMOJIUHENHOTO JBUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JABUKEHUSI.
Habmroienue ABMKEHUS Tesa MO OKPY>KHOCTH.

S kW

HabmioneHne MexaHMYeCKHX SIBICHUH, TPOUCXOIAMNX B cucteMe oTcuéra «Tenexka» mpu

e paBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCUTEIIHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHs TeJla OT MacChl TeJa U IEUCTBYIOIIEH Ha HETO CHIIBI.

8. HalGmroneHue paBeHCTBa CUJI IPU B3aUMOAECHCTBUU TEIl.

9. V3meHeHue Beca Tena NpU YCKOPEHHOM JIBHIKEHUU.

10. Ilepenava umiyiabca Mpy B3auMOICCTBUM TEJI.

11. IIpeoOpazoBanwus SHEPTUU TP B3aUMOJICHCTBUU TEJ.

12. CoxpaHeHne UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHue UMITyJIbCa MPH a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUH.

14. HabmoeHne peakTHBHOTO JABMKEHHS.

15. CoxpaHeHHne MeXaHHMUECKOM YHEPTUU TPU CBOOOHOM MaICHHH.

16. CoxpaHeHre MEXaHUUECKON SHEPTUU MIPU IBUKEHUH TeJa MO IeHCTBUEM TPy KUHBI.

Jlabopamopuwvie pabomot u onvimol.

1. KoncTpyupoBaHu€ TpakTa IJid pa3roHa U JAIbHEHIIEr0 PaBHOMEPHOTO JABHM)KCHUS IIApHUKa
VI TEJIECKKH.

2. Ormpenenenue cpeiHed CKOPOCTH CKOJBKEHUs Opycka WM JBIJKEHHUsS IIapuKa [0

HAKJIOHHOM TIOCKOCTH.
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10.

11.

OmnpeneneHue YCKOpPEHMsI Tejla MpPU PABHOYCKOPEHHOM JIBXKEHHUH II0 HAKJIOHHOMN
MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHHMH Oe3
HAYaJIbHOM CKOPOCTH.

[IpoBepka THMOTE3BI: €CM MPU PABHOYCKOPEHHOM [BIKEHUHM 0€3 HaYallbHOM CKOPOCTH
MyTH OTHOCSTCS KaK PsiJl HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO JIaBJICHUS.
Omnpenenenne kodppuimeHTa TPEHUS CKOIBKCHHS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JIBHKEHHUH TeJla TI0 TOPU3OHTAIBHOM
MTOBEPXHOCTH.

Onpenenenne pabOThl CHIBI YOPYrOCTH TIPU MOABEME Tpy3a C HCIHOIH30BAHUEM
HEMOJIBIYKHOTO U MOJIBIKHOTO OJIOKOB.

N3yueHne 3aKk0Ha COXpaHCHHS SHEPTHH.

Pa3zgen 9. Mexannuyeckue KoJ1e0aHus U BOJHEI.
KonebarenpbHoe naBmxeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJCOAHHWI: TMEpUOJa, YacToTa,
aMIIuTy1a. MaremMaTiudecKkuil U npyKUHHBIA MasTHUKH. [IpeBpalienne sHEprun npu KojiedbaTeIbHOM

JABUMIKCHHUU.

3aTyX8.I-OH_[I/IC KoJIe0aHusL. BLIHY)KILGHHLIG koneOanms. Pe3onanc. MexaHu4uecKHe BOJIHBI.

CpoiicTBa MexaHn4eckuX BOJIH. IIponosnbHble M MonepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTH €€

pacnpocTtpaHeHusl. MexaHn4eCKHe BOJIHBI B TBEPAOM TEJIE, CEHCMUUYECKHE BOJIHBI.

3Byk. [ poMKOCTh 3ByKa U BbicoTa TOHA. OTpakenue 3Byka. UH(pa3Byk U ynbTpa3ByK.

emoncmpayuu.

1. HaGnronenue koiaebaHuil T MO IEHCTBHEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

2. HabGmonenue konebanuii rpy3a Ha HUTH U Ha Py KUHE.

3. HaGmtoneHue BBIHYKJICHHBIX KOJIEOAHU U pe30HaHCa.

4. PacnpocTpaHeHue IPOJ0JIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIHN).

5. HaGmioneHue 3aBUCUMOCTHU BBICOTHI 3BYKa OT YacTOTHI.

6. AKycTUYECKUH pPE30HAHC.

Jlabopamopuuvie pabomol u onvimel.

1. Omnpenenenue 4acToOTHl M MEPUOJIA KOJIEOaHUI MaTEMaTHYECKOTO MassTHUKA.

2. Omnpenenenre 4acTOThl U Mepro/ia KoieOaHui Npy>KMHHOTO MasiTHUKA.

3. HccnengoBaHue 3aBUCUMOCTH IepHoOJa KoieOaHUI MOJBEIIEHHOTO0 K HUTHU Tpy3a OT JJIMHBI
HUTH.

4. WccrnenoBaHue 3aBUCUMOCTH Tepro/ia KoneOaHuil Mpy>KMHHOTO MasiTHUKA OT Macchl Ipy3a.

5. TIpoBepka HE3aBHUCHUMOCTH TEpHUOAa KoJIeOaHWUU Tpy3a, MOJBEIICHHOTO K HUTH, OT MacChl
rpysa.

6. OmbITh, IEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpUOIa KOJIEeOaHU MPYKUHHOTO MAasTHUKA OT
MacChl Tpy3a U KECTKOCTU MPYKUHBI.

7. W3mepenne ycKOpeHUs: CBOOOIHOTO TaICHUSI.

Pa3nes 10. D1eKTpOMarauTHoe 10Jie M 3JIEKTPOMATHUTHBIEC BOJIHBI.
DJIEKTPOMAarHuTHOE MoJie. DJIEKTPOMArHUTHbIE BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

[Ixana QJICKTPOMArHUTHBIX BOJIH. Hcnonp3oBaHue QJICKTPOMArHUTHBIX BOJIH IJIA COTOBOH CBSI3H.

SHCKTpOMaFHI/ITHaH npupoda CBCTa. CKOpOCTB cBeTa. BoaHOBBIE CBOICTBA CBETA.

Jemoncmpayuu.



1. CBoWicTBa JIEKTPOMATHUTHBIX BOJIH.

2. BonHoBBIE CBOIICTBA CBETA.

Jlabopamopuvie pabomot u onvimel.

1. H3ydeHue CBOMCTB IEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOHMILHOTO TenedoHa.

Pasznen 11. CBeroBble siBJI€HHS.

JlyueBas monenb cBeta. Mictounuku cBera. [IpsmonnHelinoe pacipocTpaHeHue cBeTa. 3aTMEHUS
Comnna u Jlynsl. Otpaxenue cBeta. [1mockoe 3epkano. 3aKkoH OTpaKEHUs CBETA.

[Ipenomnenne cBera. 3aKOH mpesioMJieHHs cBeTa. [loaHOE BHYTpEHHEE OTpa)X€HUE CBETA.
Hcnonp30BaHKe MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKHUX CBETOBOAX.

Jlunza. Xox nyueir B ymH3e. OnTHdeckas cucteMa ¢oToarnmapara, MUKPOCKOTIAa W TEJIECKOIa.
I'ma3 xak ontuueckas cucrema. bian3opykocTh U JanbHO30PKOCTb.

Pasznoxxenue Gemoro cera B cnekTp. OmbiThl HptoToHa. Cro)KeHHE CIEKTPATbHBIX IIBETOB.
Jucnepcus csera.

Jemoncmpayuu.
[IpssMonMHENHOE pacIPOCTPAHEHHUE CBETA.
OTpakeHue cBeTa.
[Tonyuyenue n300paxxeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTryeckuii CBETOBO/I.
Xon nyueil B cobuparolieii TuH3e.
Xo JIy4eil B paccenBarolel JIMH3E.

O NNk =

[onmyuenne n300pa>keHMIA C TOMOUIBIO JTUH3.

9. Ilpunnun nelictBus (oToamnmnapara, MUKPOCKOIa U TEJIECKOIA.

10. Mogens rnasa.

11. Pa3noxxenue 6eoro cBeTa B CIEKTP.

12. ITomyuenue 6e10ro CBETa MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTJla OTPAXKEHUsSI CBETOBOIO JIy4da OT yIJIa MMa/ICHHUS.
2. W3yyeHue XapaKTepHCTUK U300paKEHHS MTPEIMETa B TNIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCMMOCTH YIVIa NPEJIOMIIEHHMSI CBETOBOIO Jyda OT YIVIa IaJ€HUS Ha
I'PaHULE «BO3LyX—CTEKIION.

[Mosryuenne n300pakeHMIA ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenerne GOKYCHOTO PACCTOSHUS H ONITUYECKON CHIIBI COOMPAIOIICH JINH3HI.
OnbITHI 1O Pa3IoKEHUIO OEJI0r0 CBETa B CHEKTP.

N w ke

OMBITHI TTO0 BOCHPHUSTHIO 1IBETA MPEAMETOB P X HAOIIOACHUH Yepe3 IIBETOBBIC (DHIIBTPHI.

Paznen 12. KBaHnToBbBIE sSIBJIEHMSI.

Omnwitel Pesepdopna u mnmaHerapHas Moaens aroma. Mojenb atroma bopa. HMcmyckanue u
norJyionieHre ceera aromoM. KBautel. JInHeiyaTsie CIIEKTPHI.

PagnoaktuBHOCTE. Anb(da-, 6eTa- U ramma-uznydenus. CTpoeHrue aToOMHOTO sipa. HykioHHas
MOJIEJIb aTOMHOTO sifpa. M3otonbl. PagnoaktuBHble mpeBpaiienus. [lepuos momypacmana aTOMHBIX
siIep.

Snepuble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSI0BOIO M MAacCOBOTO YHMCEI. DJHEPrusi CBSI3U
aToMHBIX sijep. CBs3b Macchl M dHEpruu. Peakmuum cuHTe3a U JeieHus saep. VICTOUYHWKH SHEpruu
CoiHLa U 3B€31.

SAnepnas sHepretuka. JleficTBHs paAMOAKTUBHBIX U3Ty4YE€HUN HA KUBbIE OPTaHU3MBI.

Jemoncmpayuu.



CrieKTpel N3ITy4eHUs U MOMJIOIICHNUS.
CrieKTphl pa3aMyYHbIX I'a30B.

Crnektp Bozmopoza.

Habmonenue TpexoB B kamepe Busbcona.
Pabora cuérunka HOHU3UPYIOIUX U3TYUCHUH.

AR S e

Peructpanus n3inyyeHus: NpupoaHbIX MUHEPAJIOB U MPOITYKTOB.

Jlabopamopuvie pabomot u onvimul.

1. HaGnroneHue CIUIONIHBIX U TMHEHYATHIX CIICKTPOB U3TyUCHHUS.

2. HccnenoBaHue TPEKOB: H3MEpPEHHE JSHEPrMM YacTUIBl II0 TOPMO3HOMY HyTH (IO

dhoTorpadusam).

3. U3mepeHue pagroakTUBHOTO (oHa.

IHoBTOpHTE/IBLHO-0000111A10IIMIT MOTYJIb.

[ToBTOpUTENBEHO--0000IIAOIIMKA MOIYJIb MpeJHa3HaueH AJs CHCTEMaTH3alud U 00O0OIIeHUS
MPEIMETHOTO COJEPKaHUS W OMBITA JEATENBHOCTH, MPUOOPETEHHOrO0 NpPU HM3YYEHMH BCETO Kypca
¢u3nKK, a TakXke IS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMeHy TO (usmke ams
oOy4aromuxcsi, BHIOPAaBUINX ATOT YUEOHbIN MPEIMET.

[Ipu m3ydeHuM NTaHHOTO MOAYJSI PEAU3yIOTCA U CUCTEMAaTU3UPYIOTCS BUABI IEATEIbHOCTH, Ha
OCHOBE KOTOpBIX 00€CIEeYMBAETCS JOCTHKEHHE NPEIMETHBIX M METalpeAMETHBIX IUIaHUPYEMBIX
pe3ysabTaToB 00ydeHus, (hopMuUpyeTcs €CTeCTBEHHOHAy4YHas TI'PaMOTHOCTb: OCBOEHHE Hay4HbIX
METOJIOB MCCIIEJOBAHUS SBJICHUN MPUPOJIbI U TEXHUKHU, OBJIAJICHUE YMEHUSAMH OOBACHATh (U3NUECKUE
SABJICHUSI, TPHUMEHAS TMOJY4YCHHbIE 3HAHWSA, pellaTh 3aJadyd, B TOM YHCJIE KAuyeCTBCHHbIE H
9KCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHANBEHO NEATENBHOCTHBIA XapaKTep JAHHOTO pasjerna pealiu3yeTcs 3a CU4ET TOro, 4To
oOyuJaroluecs BBIMOIHSIOT 331aHNs, B KOTOPBIX UM MpeJiaracTcs:

Ha OCHOBE MOJYYEHHBIX 3HAaHMH paclo3HaBaTh U HAYYHO OOBACHATH (PU3MUECKUE SIBIICHUS B
OKpYXarollle MpUpo/Ie U MOBCEAHEBHOM KU3HH;

UCIOJb30BaTh HAy4YHbIE METOAbl HCCIeNOBaHMUsA (PU3MYECKUX SIBJICHHUH, B TOM 4YHCIE I
MIPOBEPKH I'MIIOTE3 U MOJIYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4YHbIE OCHOBBI Han0O0JIee BaXKHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTUH, HAIpUMED,
MPAKTUYECKOTO UCTIOIb30BAHUS PA3IMYHBIX HCTOYHUKOB SHEPIUU HA OCHOBE 3aKOHA MPEBPAIICHUS U
COXPAHEHHUS BCEX U3BECTHBIX BU/I0B DHEPTHUH.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITIPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA
Wzydenne pus3mkm Ha ypoBHE OCHOBHOTO 00OmIero 0Opa3oBaHWsSI HANPABICHO HAa JOCTH)KCHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHbIX PE3YIIbTATOB.
B pesynbTaTe n3ydenust GU3MKu Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs y 00ydarOIIerocs
OyayT chopMUpOBaHBI ClIEAYIOLINE JUYHOCTHBIE PE3yIbTaThl B YACTHU:
e 1) MaTpHOTHYECKOr0 BOCIIUTAHUA:
e [] mposBIEHHE HHTEpeca K HCTOPUHM U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hu3ndecKoit
HaYKH;
e [] IEHHOCTHOE OTHOUIEHUE K IOCTUKEHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB;
e 2) rpa:kIaHCKOro M AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
e [] rOTOBHOCTh K AaKTUBHOMY YYaCTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYUMBIX U ITUYECKHX
po0JeM, CBA3aHHBIX C MPAKTUYECKUM IIPUMEHEHNUEM TOCTUKEHUN (PU3HUKHY;



e [] OCO3HAHME BAXKHOCTU MOPAJIbHO--3TUUECKUX MPUHLUIIOB B JIEATEIbHOCTH YUEHOTO;

e 3)3CTeTHYeCKOro BOCIUTAHMSA:

e [ BOCHpHSTHE JCTETUYECKUX KayecTB (PU3MUECKOW HayKu: €€ TapMOHMYHOTO IOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HIEHHOCTH HAYYHOI'0 NO3HAHUSL:

e [] OCO3HaHHE IICHHOCTH (PU3MUECKON HAYKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHMS MUPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTHIA, BAJKHEUILIEH COCTABIISAIOIIEH KyJIbTYypBbI;

e [| pa3BUTHE Hay4YHOH JIT0O03HATEILHOCTH, HHTEPECA K UCCIIEIOBATEIbCKON AEITETbHOCTH;

e 5) dopMupoBaHus KYJbTYPHI 310POBbS M IMOUNOHAJIBLHOIO 0J1arOMOTyYHA:

e [] OCO3HaHWE IIEHHOCTH 0E30MacHOT0 00pasa KM3HH B COBPEMEHHOM TEXHOJOTHMYECKOM MHUpE,
BaXHOCTU TMpaBuUi O€30IacHOro MOBEIEHHs Ha TpaHCIOPTE, Ha JOporax, ¢ 3JIEKTPUYECKUM U
TEIUIOBBIM 000PY/I0BaHUEM B IOMAIIHUX YCIOBHUSAX;

e [ chopMUPOBAHHOCTb HaBbIKa pe(yekcHuy, MPU3HAHKWE CBOETO IpaBa HA OIMIMOKY M TaKOTO K€
IpaBa y APyroro 4ejaoBeKa;

e 6) TPyA0BOr0 BOCIIUTAHMS:

e [/ aKTHBHOE y4YacTH€ B PEUICHUH NPaKTHUYECKUX 3a1ady (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpTraHMU3aIiK, TOPOJa, Kpas) TEXHOJOTHYECKON M COIMANBHOW HAMpPABICHHOCTH, TPEOYIOIMIUX B
TOM YHUCIIe U GU3HUECKUX 3HAHHUIA,

e [ UHTepeC K MPaKTHYECKOMY U3YUYEHHIO MPOQECCHii, CBA3AHHBIX C (DU3HKOIA;

e 7) 3K0JIOTHYeCKOI0 BOCIINTAHMSA:

e [ opueHTAaIMs Ha MPUMEHEHNE (PU3NICCKUX 3HAHUM [T pelIeHHs 3a7a4 B 00JIaCTH OKpY KaroIen
Cpellbl, TUIAHWPOBAHUS MOCTYNKOB M OLIEHKM WX BO3MOXHBIX IOCJIEACTBUI ISl OKpY’Karouei
CpeIbl;

e [] oco3HaHUE TTI00aTBHOTO XapaKTepa KOJOTHIECKIX MPOOJIeM U My Tel UX pPelIeHus;

e §8) axanTanuM K U3MEHSIOIMMCS YCIOBHAM COLUAIBHON M IPUPOAHOII cpe/ibl:

e [ moTpeOHOCTh BO B3aMMOJECHCTBUM IPU BBINOJIHEHUU HCCIEAOBAHUNA M MPOEKTOB (pU3MUecKon
HANPaBIEHHOCTH, OTKPHITOCTh OIBITY U 3HAHUSM JIPYTHUX;

e [ IOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO JESATENbHOCTD;

e [ moTpeOHOCTh B (JOPMUPOBAHMUU HOBBIX 3HAHUI, B TOM 4ucie GOpMYyITUPOBATH UACH, TIOHITHUS,
TUTIOTE3bI O (PU3HUECKUX O0BCKTaX U SBICHHUSIX;

e [] oco3HaHue Ae(PUIIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1acTH (PU3HKH;

e [| IUIaHWPOBAHME CBOETO PA3BUTHSI B IPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUM;

e [ CTpeMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aMMOCBS3U NMPUPOABI, 00IIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PUBNUECKUX 3HAHMIA;

e [] OIICHKA CBOMX JICUCTBUH C YUETOM BIUSHUS HA OKPYKAIOUIYIO CPEy, BO3MOXKHBIX TII00ATBHBIX
MTOCJIEICTBHUH.

METAINIPEJMETHBIE PE3YJIbTATBI
B pesynbpTaTe ocBOoeHMs MporpaMMbl Mo (PU3UKE HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS y
oOywaromerocss  OyayT  chopmMupoBaHbl  MeTampeAMeTHbIEe  Pe3yJbTaThbl,  BKIIOYAIOIINE

MO3HABATENbHBIE YHUBEPCAIbHBIC YUEOHbIE NEHCTBUS, KOMMYHHKATUBHBIC YHUBEPCAIbHBIE YUeOHBIC

NeCTBUS, PETYJISITUBHBIEC YHUBEPCAIbHBIE YUeOHbIE EHCTBUS.

ITo3HaBaTe/IbHbIEC YHHBEPCAJIbHbIE YUeOHbIe 1eCTBHS
ba3oBble Jlornyeckue 1eMCTBUSA:
® BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKUA OOBEKTOB (SIBICHUN);



yCTaHABJIMBATh CYIIECTBEHHBIN NMPHU3HAK KIACCU(HUKAIMHM, OCHOBAHUS IS OOOOIICHHS U
CpaBHECHWS;

BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PACCMATPHUBAEMbIX (aKTax, NAHHBIX |
HaOJIOICHUSAX, OTHOCAIIMXCS K (PU3HUECKUM SIBIICHUSIM;

BBISIBJIATh PUYMHHO--CIICJICTBCHHBIC CBSI3M TP HM3YYCHUH (PHU3MYECKUX SBICHUH WU
IpPOIIECCOB, JeNaTh BBIBOJBI C  HCIOJB30BAaHHEM JCIYKTHBHBIX M  HMHIYKTUBHBIX
YMO3aKIIOYEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBA3X (PU3NUECKUX BEITUYNH;
CaMOCTOSITENILHO BBIOMpATh CIOCOO pelieHus y4uyeOHOW Qu3uueckol 3amaun (CpaBHEHHE
HECKOJIbKAX ~ BAapHAaHTOB  pPELICHUS, BBHIOOp Hambojee MOAXOAANIETO0 C  y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ncciie1oBaTe/ILCKHE AeiicTBUSA:

HCII0JIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKII HHCTPYMEHT MTO3HAHUS;

IPOBOAUTH IO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY OIIBIT, HECJIOXHBIN (pU3nuecKuii
9KCIIEPUMEHT, HEOOJIBIIIOE HCcCleA0BaHNEe (PU3UUECKOTO SIBICHHUS,

OLICHUBATh HA TPUMEHHMOCTh M JOCTOBEPHOCTh HH(MOpMAIMIO, TMOJYYCHHYIO B XOJ€
VCCIIE0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOopMyIHpOBaTH 000OINEHUS W BHIBOJLI MO pPE3yJbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, OIIBITA, UCCIIEJOBAHMS;

MPOTHO3MPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PU3UYECKUX TPOIECCOB, a TaKKe
BBIJIBUTATh TPENON0KEHUSI 00 UX Pa3BUTUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

NPUMEHATh pa3IMuHbIE METOJbI, WHCTPYMEHTBI M 3alpochl MpU TIOMCKE U OTOOpe
UH(POPMALIMU WU TAHHBIX C YYETOM MPEIOKEHHON yueOHOM (hru3ndecKoi 3a1a4u;
aHAJIM3MPOBAaTh, CHCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIHIO PA3THYHBIX BHJIOB
U GOopM IpeaCTaBICHHUS;

CaMOCTOSITEJIBHO BBIOMpaTh ONTHUMalIbHYI0 (opMy TpencraBieHus HWHOOpPMAIUU U
WILTIOCTPUPOBATH peIlaeMble 3aa4H HECTIOKHBIMU CXeMaMHU, AUarpaMMaMi, HHOW TpaduKkoii
¥ X KOMOMHAIMSIMU.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

B XO7Ic 0OCYXKIeHHUsT Y4eOHOro Marepuaia, pe3yJbTaToB JIA0OPATOPHBIX padOT U MPOCKTOB
3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMOI TEMbI U BBICKA3bIBAaTh UIICH, HAIlCJICHHBIC HA
pelIeHne 3aauu U ToJIIepKaHue O1arokenaTebHOCTH OOIICHMS;

COITOCTAaBJISITh CBOM CYXJICHUS C CYXICHUSIMH APYTrUX YYaCTHUKOB quanora, 0OHapyKUBaTh
pas3in4yme U CXOJCTBO MO3HIINH;

BBIPXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMCHMEHHBIX TEKCTaX;

myOJIUYHO TPEICTaBIATh PE3yJIbTaThl BBIIOJHEHHOTO (DU3MYECKOTO OMbITa (IKCIIEPUMEHTA,
WCCJICIOBAHMUS, IPOEKTA);

MOHUMATh U HWCIIOJNH30BATh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHUIYaTbHOW pabOTHI TpH
pelIeHNH KOHKPETHOM (PU3NYECKO MPOOIeMBI;

NPUHUMATh 1M COBMECTHOM JICATENIBHOCTH, OpPraHM30BBIBATH JCUCTBUS MO e
JOCTIDKEHUIO: paclpeieNisiTh poH, 0O0CYXKIaTh MpOIecChl U pe3yJbTaThl COBMECTHOU
paboTbl, 00001I1aTh MHEHHS HECKOJIBKUX JIIO/ICH;

BBIMOJIHATH CBOKO YacTh paOOThI, JOCTHras KA4eCTBEHHOTO pe3ysibTaTa II0 CBOEMY
HAIPaBJICHUIO ¥ KOOPAMHUPYS CBOU JICHCTBHS C IPYTUMH WICHAMH KOMaH/IbI;



OLICHUBAaTh KAa4eCTBO CBOETO BKJIaJa B OOLIMII MPOAYKT MO KPHUTEPHUSM, CaMOCTOSTEIHHO
c(OpMyJIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEHCTBUS.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe /1eiicTBUSA
Camoopranuzanus:

BBISBIISAT NPOOJEMBbl B JKM3HEHHBIX M YYEOHBIX CHTyalMAX, TPEOYIOIIMX JUIsl peIICHUs
(bu3nyeCKuX 3HAHMIA;

OPUEHTUPOBATHLCS B PA3IMUHBIX [TOAX0/1aX MPUHATUS PEIICHUH (MHIANBUIYaJIbHOE, IPUHATHE
pelieHys B rpynne, NpUHIATHE PEIICHUH TPYIoi);

CaMOCTOSITEJIBHO ~COCTABJIATh QITOPUTM pelleHus (u3nyeckod 3ajaud  WIM  IUIaHa
UCCIICIOBAaHU € Y4YETOM HMMEIOIIUXCS pPECypcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEIaracéMble BApUAHThI PEILICHUN;

JAC€JIaThb BLI60p n 6paTL OTBCTCTBCHHOCTD 3a PCHICHUC.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIN HHTE/IEKT:

JaBaTh a/IEKBaTHYIO OIICHKY CUTYyalluU U IpeJiaraTh IJiaH e€ U3MEHEHHUS,

OOBACHATh TPHUYMHBI JOCTIKCHHS (HEIOCTHMKEHUS) PE3yJIbTaTOB JMEATEILHOCTH, JaBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY;

BHOCHTHh KOPPEKTUBBI B JIEATEIHHOCTh (B TOM 4HCIE B XOJ BBINOJHEHUS (PUINIECKOTO
MCCJICIOBAHUS WUJTM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITEIHCTB, U3MEHUBIIUXCS CUTYAIIUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTH Cce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WM JUCKYCCHM Ha HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO;

npuU3HaBaTh CBOE MPaBO Ha OMIMOKY MpHU pelIeHUH PU3NYECKUX 3a]a4 WIH B YTBEPXKICHUSIX
Ha Hay4YHBIE TEMBI ¥ TAKOE K€ MPaBO JIPYToro.

INPEAMETHBIE PE3YJ/IBTATbBI
K koHmy oOyueHuss B 7 KJjacce IpeIMETHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUH:

UCTIOJIB30BaTh MOHATHUS: (DU3MYECKHE M XUMHUYCCKUE SIBJICHHS, HAOIIOJICHNUE, DKCIICPUMEHT,
MO/IeJIb, TUTIOTE3a, €IMHUIIBI (PU3UUECKUX BEITMUNH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BemiecTBa (TBEpAOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBWKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, TPSMOJIUHEHHOE), TPAEeKTOpPHUs, PaBHOACHCTBYIOMIAas cuia, aedopmarus
(ympyras, miacTu4eckas ), HeBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

pasznmuuath sBieHUS (IUQQy3us, TEmIoBOEe IBMKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBI)KEHUE, HEpaBHOMEPHOE JBIDKCHHWE, WHEPLHWs, B3aMMOJCHCTBHE TEJ, pPaBHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHOW OCBIO BpAIlEHUs, Nepefada MaBICHUS TBEPIBIMU TEJaMH,
KHUIKOCTSIMH W ra3amu, arMoc(epHOe [JaBlieHHe, IUIaBaHUE TeJ, TPEBPALICHUS
MEXaHUYECKOW PHEPruu) 1O ONMHCAHUI0 WX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3HUYECKOe SIBICHUE;

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MUECKUX SBICHUN B OKPYKAIOUIEM MHUpPE, B TOM
yrcie (pu3nyecKue sSBJICHUS B MPUPOJIE: TIPUMEPHI ABIKEHHS C Pa3TMYHBIMU CKOPOCTSIMH B
KUBOW W HEXHWBOH TpUpPOJAE, NCHCTBUE CWIIBI TPEHHS B TPUPOAE M TEXHUKE, BIMSHHE
aTMOC(EpPHOTO JaBJICHUS HA KUBOW OPraHU3M, IJIABAHHUE PHIO, phIUary B TEIIC Y€I0BEKa, IPU
3TOM TEPEBOJIUTH MPAKTHYECKYIO 33a7auy B yUEOHYIO, BBIACIATH CYIIECTBCHHBIC CBOWMCTBA
(mpu3HaKM) GU3NYECKUX SIBICHUI;



OIMCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHHS, HCIONB3YS (PHU3MUECKUE
BEJIMUMHBI (Macca, 00bEM, IIIOTHOCTD BEILIECTBA, BpEMS, IIyTh, CKOPOCTh, CPEIHSAS CKOPOCTb,
CWJIa YNPYrocTH, CHUJIa TSKECTH, BeC Teja, CWiIa TpPEHus, JaBieHue (TBEpAOro Tena,
KUJKOCTH, Ta3a), BBITAJKUBAIONIAs CHJIa, MeXaHW4eckas padoTa, MOUIHOCTh, IJIEYO CHIIBI,
MOMEHT CWJIbl, KO3((UIMEHT TMOJIe3HOr0 JEHCTBUS MEXAaHM3MOB, KHHETHUYECKas H
MOTEHUMANbHAsT SHEPrusi), MPH OMHCAHUU TMPABUIBLHO TPAKTOBATh (UIUYECKUN CMBICT
UCTIONB3YEMBIX BEJIMYUH, UX OOO3HAUYECHUS W E€AMHUIBI (PU3NYECKUX BEITUYHMH, HAXOAHTH
(bopMyIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3NUECKYIO BEJIMUMHY C IPYTUMU BEIMYMHAMHU, CTPOUTD
rpauKy U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYMH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHHUS U MPOLECCHI, MCIOIb3Yys MpaBuia
CIOXEHHsI cui (BIIOJIb ONHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
NpaBUIO paBHOBecHsi pbruara (0J0Ka), «30JI0TOE MPABHIO» MEXaHHMKH, 3aKOH COXPaHEHUS
MEXaHUYECKOM 3HEpPIUHU, NP 3TOM JaBaTh CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIUCHIBATH
€ro MaTeMaTH4ECKOE BBIPAXKCHUE;

OOBSICHATh (PU3MUECKUE SIBJICHMS, MPOLECCHl U CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTyallUll NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH MPUYUHHO--CJIEICTBEHHBIE
CBSI3U, CTPOHUTH OOBSICHEHHWE W3 1—2 JIOTMYECKHX MIaroB ¢ Omopod Ha |—2 H3y4EeHHBIX
CBOWCTBA (PM3MUECKUX SBICHUN, PU3MUECKUX 3aKOHA MITM 3aKOHOMEPHOCTH;

pemaTh pacyéTHble 3aa4u B 1—2 IEHCTBHS, HCIIONB3YS 3aKOHBI U ()OPMYJIBI, CBA3BIBAIOIINE
¢u3nuecKkre BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauMl 3allMChIBaTh KPAaTKOE YCIOBHE,
NOJCTABIATh (U3NYECKHE BEIUYMHBI B (OPMYIBI M TIPOBOAMTH pACUETHl, HAXOAUTH
CIpaBOYHBIE JaHHbIC, HEOOXOJUMBIE [UIsl PELICHHUS 3aJad, OLEHUBATh PEATUCTHUYHOCTD
MOJIyYeHHOW (PU3NUECKON BETUYNHBI,

pacmo3HaBaTh pOOIEMbI, KOTOPhIE MOKHO PEUIMTH MPH MOMOIIN (U3NIECKHX METOIOB, B
ONMCAHUU MCCIIE0BAaHUS BBIICIATh IPOBEPSIEMOE MPEANOI0KEHUE (TUIIOTEY), pa3IndaTh U
MHTEPIIPETUPOBATh IOJYYEHHBIH pe3yibTaT, HaXOAWTh OIIMOKM B XOJAE OIbITa, JeiaTh
BBIBOJIBI 10 €70 PE3YJIBTATAM;

IPOBOAUTDH OMBITH 0 HAOIIOACHHUIO (PU3MUECKUX SIBICHUN WIN (PU3NYECKUX CBOMCTB TEI:
dbopMyIIMpoBaTh MPOBEPsSEMbIE MPEANOIOKEHHS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOIO
000py0BaHus, 3alUCHIBATh XOJI ONbITa U (POPMYITHPOBATH BHIBOIBL;

BBIMOJHATh NPSMbIE H3MEPEHMsI PACCTOSIHUS, BPEMEHHU, Macchl Tena, o0béMa, CHIbl U
TEMIIEPATypbl C HCIIOJIB30BAHMEM AHAJOTOBBIX W LUQPOBBIX MPUOOPOB, 3aMUCHIBATH
MOoKa3aHus TPUOOPOB C YUETOM 3aJaHHOM a0COFOTHOM MOTPEIIHOCTH U3MEPEHUI;
IOPOBOJUTH HCCIICZIOBAaHUE 3aBHCHUMOCTH OJHOM (PU3UYECKOM BEIMUYMHBI OT JAPYTod C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUXKYILErOCs Tella
OT BPEMEHH JIBUKEHUS Tella, CUJIbl TPEHUS CKOJIBKEHHUsS OT Beca Tella, KadecTBa 00paboTKu
MIOBEPXHOCTEN TEJ W HE3aBUCUMOCTH CHJIBI TPEHHs OT IUIOIIAJA CONPHUKOCHOBEHUS TEll,
CWJIBI YIIPYTOCTH OT yAJMHEHUS MPY>KUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOM
YacTH Tella U OT TUIOTHOCTHU KUAKOCTH, €€ He3aBUCUMOCTH OT TUIOTHOCTH Teja, OT IIyOHHBI,
Ha KOTOPYIO IOTPY’KEHO TE€JIO, YCIOBHI IIaBaHUS TeEJ, YCIOBHM pPaBHOBECHS pbluara H
OJI0OKOB), y4acTBOBaTh B IJITAHUPOBAHUHM Y4EOHOI'O HCCIIEAOBAHMs, COOMpPATh YCTAaHOBKY U
BBIMIOJIHATh HM3MEpPEHUs], CJenys TMpeIIoKECHHOMY IUlaHy, (UKCHPOBATh pE3yJIbTaThI
MOJlyYEHHOM 3aBUCHUMOCTH (PU3UYECKMX BEIMYMH B BHJE NPEUIOKEHHBIX TaOIuI H
rpaduKoB, eaTh BBIBOJIBI 10 pe3yIbTaTaM HCCIIEIOBaHMUS;



NPOBOJIUTH KOCBEHHBIE M3MEPEHUS PU3NUECKUX BETUUMH (TNIOTHOCTH BEIIECTBA )KUJIKOCTH U
TBEPAOIrO Tejla, CUIa TPEHHSI CKOJIbKEHHS, NaBJICHHE BO3/yXa, BbITAJIKHUBAIOIIAs CHIIA,
JEMCTBYIOIAs Ha TMOTPYXKEHHOE B KHIKOCTH TEJO, KOAXPQPHUIMEHT TOJE3HOTO NeHCTBUS
IPOCTBIX MEXAHU3MOB), CIEAys MPEATOKEHHON MHCTPYKIMU: IPU BBINOJIHEHUHM U3MEPEHUN
coOMpaTh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY M BBIYMCIIATH 3HAUEHUE UCKOMOM BEJINYHHBI;
cOOIIOIaTh MpaBHJIa TEXHUKH OE30MTACHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000pyTI0BaHHEM;
yKa3bIBaTh MPUHIMIIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOHCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECs COCYIbl, 0apoMeTp, phlYar, MOJBHWXHBIH M HETOIABMIKHBINA
0JI0K, HAKJIOHHA$ TUIOCKOCTb;

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUSA M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
Omopoil Ha MX onucaHus (B TOM 4HCIE: NOJUIMIIHMKH, YCTPOMCTBO BOAOIPOBOAA,
TUPABIMYECKUN MPECC, MAaHOMETP, BHICOTOMED, MOPLUIHEBOW HACOC, ApEOMETP), UCIIONIb3YS
3HaHMS O CBOMCTBaxX (U3MUECKUX SBICHUM M HEOOXOAMMblE (QU3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

NPUBOJIUTH PUMEPHI (HAXOIUTh HH(YOPMAIMIO O IPUMEPAX) MPAKTUYECKOTO UCTIONb30BaHUS
¢u3znyecKux 3HaHMM B IIOBCEJIHEBHOM JKM3HM JUIsl oOecreyeHus: 0e30macHOCTH IMpu
oOpamieHun ¢ npubopaMM U TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHHs 370pOBbi U
COOJIIOJIEHHSI HOPM KOJIOTMYECKOI0 TIOBEICHUS B OKpYIKaloIlel cpesie;

OCYUIECTBIISATh OTOOp MCTOYHUKOB MHPopMaluu B MIHTepHETE B COOTBETCTBUM C 3a/laHHBIM
MOMCKOBBIM 3alIPpOCOM, Ha OCHOBE HMEIOLIUXCS 3HAHUW U MyTEM CpPaBHEHUS Pa3IUYHBIX
UCTOYHUKOB BBIIEIATh HH(YOPMAINIO, KOTOpas ABISAETCS MPOTUBOPEYUBOIN WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIONIB30BaTh TPH BBHIMOJIHEHUH YYEOHBIX 3alaHUi HAyYHO--TIOMYJISIPHYIO JIUTEpaTypy
(U3MUECKOro CoAep)KaHus, CIpaBOYHBbIE MaTepHalbl, pecypchl cetd MHTepHer, BiageTsh
npuéMaMi KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHMs MHPOPMALUU U3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3laBaTb COOCTBEHHBIE KpAaTKHWE IHCbMEHHBIE M YCTHBIE COOOIIEHHMS HAa OCHOBE 2-3
UCTOYHUKOB HMH(OpPMaLUU (PU3MUECKOro COAEp’KaHHUs, B TOM 4YHCIE IyOJUYHO [eslaTh
KpaTKhe COOOILEHUs O pe3yjbTaTax IPOEKTOB WIM Yy4EOHBIX MCCIEJOBAHUM, IPU ITOM
IPaMOTHO HCIIOJIb30BaTh M3yUEHHBIH MOHATUHHBIN anmmapaT Kypca (U3HKH, COIPOBOXKAAThH
BBICTYIIJICHUE TIPe3eHTalUeH;

IPY BBINOJIHEHUH YYEOHBIX IPOEKTOB U UCCIIEOBAHUIN paclpeAesaTh 00SI3aHHOCTH B TpyIIe
B COOTBETCTBUU C MOCTABJIECHHBIMU 3a/ladaMH, CJIEUTh 3a BBIOJHEHHEM IIJIaHa JEHCTBHUH,
a/IeKBaTHO OLIGHUBaThb COOCTBEHHBIM BKJaJ B JEATEIbHOCTh TIPYMIbI, BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aMMOJEHCTBUE, yUUThIBasi MHEHUE OKPYXKAIOLIHX.

K koHmy oOyueHuss B 8 Kkiacce mpenMeTHBIC pe3ylbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIINXCS YMEHHHA:

UCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE [BH)KEHHE AaTOMOB U
MOJICKYJI, arperaTHbleé COCTOSHHUS BEIeCTBa, KPUCTAJUIMYECKHE U aMmopdHbie Tena,
HaCBILICHHBI M HEHACBIIEHHBIM Map, BIAXHOCTh BO3[1yXa, TEMIEpaTypa, BHYTPEHHSA
SHEprusi, TEIUIOBOM JBUTATENb, FJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsijl, JIEKTPUUECKOE MOoJIe,
IPOBOJAHUKH U JTUDJIEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUUECKHUM TOK, MAarHUTHOE I10JIE;

pa3nuyath sABIEHHsS (TEIUIOBOE pAacCUIMpeHHe W C)KaTue, TeIulonepeaaya, TeIuIoBOe
paBHOBECHE, CMauMBAaHUE, KANWIISPHbBIC SBJICHUS, WCIIApEHME, KOHJIEHCAILUs, IUIaBJICHUE,
KpucTaym3auusi  (OTBEplAEBaHME), KHUIEHHE, Terulonepenadya  (TEIIONPOBOIHOCTD,



KOHBEKLIMS, U3JIy4YeHHE), OJJIEKTpU3alus Tell, B3aUMOJACWUCTBHUE 3apsoB, JACUCTBUA
JNEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, JEHCTBHE
MarHUTHOTO TOJISI HAa TPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAas MHAYKIIKSA) IO OMKCAHUIO UX
XapaKTepHBIX CBOMCTB W HA OCHOBE OIBITOB, JIEMOHCTPHPYIOMIMX JaHHOE (U3NYECKOE
SIBIICHUC,

pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3UUYECKUX SBICHUN B OKPYXAIOIIEM MHpE, B TOM
yucie (U3NYECKUE SBICHUS B MPUPOJAE: MOBEPXHOCTHOE HATSKCHHE U KaMWUISPHBIC
SIBIICHUSL B IPUPOJIE, KPUCTAJUIBI B mpupoae, uziayueHue ColiHLa, 3aMep3aHue BOIOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHWE POCHI, TyMaHa, WHES, CHEra, JJICKTPUYECKUE SIBICHUS B
aTMocdepe, IICKTPUISCTBO KHUBBIX OPTAHU3MOB, MArHUTHOE ITOJIC 3eMJTH, IPEH{ IOITFOCOB,
POJIb MArHMTHOI'O IIOJA IJId KM3HU Ha 3CMJ'IC, MOJIAPHOC CHUSAHHUC, IPU 3TOM IMEPCBOJUTH
NPAaKTUYECKYI0 3aJadyy B Y4YeOHyIO, BBLICNSATh CYIIECTBEHHbIE CBOMCTBA (TPU3HAKH)
(bU3UYECKUX SIBICHUI;

OIMUCbIBATHh H3YUCHHBIC CBOICTBa TEI H (1)I/I3I/I‘~ICCKI/I€ SABJICHUA, HCIIOJIb3YyS (1)I/ISI/ILI€CKI/I€
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrus, KOJIMYECTBO TEIUIOTHI, YJeJIbHas
TEIUIOEMKOCTh ~ BEILlECTBA,  yJelbHAas  TEIUIOTa  IUIABJIEHUS,  yAelbHas  TerioTa
napooOpa3oBaHus, yAeNbHAs TEMJIOTa CropaHusl TOIUIMBA, KOX(P(GUIMEHT TMOJIe3HOTO
JNEHCTBUS TEIUIOBOM MalINHbBI, OTHOCUTENbHAS BIXKHOCTH BO3MyXa, NEKTPUUYECKUUN 3aps,
CHWJIa TOKa, OJEKTPUUECKOE HampsHKEHHE, COMPOTHBICHHWE MPOBOJHUKA, YAETHHOE
COMPOTHUBIICHUE BEIIECTBA, Pab0OTa M MOIIHOCTH JJIEKTPUYECKOTO TOKA), MPU OMHUCAHHUH
NpPaBWIBHO TPAKTOBaTh (DU3MYECKUH CMBICT HCIOJNb3YEMbIX BEIMYUH, OOO3HAYCHHS U
eMHUIBI (PU3NIECKUX BEITUYMH, HAXOAUTH (POPMYJIBI, CBSI3BIBAIONINE JAHHYIO (QH3UUECKYIO
BEJIMYMHY C JPYTMMH BEIUYMHAMH, CTPOUTh TpadUKd M3YYCHHBIX 3aBHCHMOCTEH
(U3UYECKUX BEIMYHH,

XapaKTepu3oBaTh CBOMCTBA TeJ, (pU3MUYECKHE SBICHUS U NPOLECCHI, UCIOJb3YysI OCHOBHBIC
ITOJIOKCHU A MOJ'ICKy.]'ISIpHO--KI/IHGTI/ILIeCKOI\/JI TCOpHUU CTPOCHHUA BEIICCTBA, MMPUHIUIT
CYNEepHo3UIMH ToJiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHMs 3apsna, 3akoH Oma
JUIsL ydacTKa 1enu, 3akoH Jlxoyns—JIeHna, 3aKOH COXpaHEHHUs PHEPrHH, IPU ITOM J1aBaTh
CJIOBECHYI0 (POpMYIMPOBKY 3aKOHA U 3allMCHIBATh €T0 MaTEMaTHUECKOE BhIPAKCHHE,
00BSCHITH (1)I/I3I/I‘-ICCKI/IC mponecCobl U CBOICTBa TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaIII/Iﬁ
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO-CIEACTBEHHbBIE CBS3H,
CTPOUTH OOBSICHEHHWE W3 |—2 JOTWYECKHX IIaroB ¢ OMOpoil Ha 1—2 HM3yYEHHBIX CBOMCTBA
buznyecKux SBICHUHN, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemarh pacy€THbIE 3aa4u B 2—3 NEHCTBUS, UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE
¢buznyeckre BeIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3a/layMl 3allHMChIBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEOCTATOK JAHHBIX [UIS pEUIeHHs 3aJaud, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOoUMBbIe IS €€ pelleHus, MPOBOAUTh PAacUyEThl U CPaBHUBATH MONyUYEHHOE 3HAYCHHE
(1)PI3H‘-I€CKOI71 BCJINMYHUHBI C U3BCCTHBIMU JaHHBIMHU,

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (U3NYECKUX METOJIOB,
UCIIONB3YSl OMMCAHUE HCCIEeNOBAHUS, BBIACIATH MPOBEPSIEMOE MPEANOI0KEHUE, OIIEHUBATh
MPaBUJILHOCTb MOPSIJIKA IPOBEICHHUS UCCIICIOBAHMSI, IENATh BBIBOIBI,

MPOBOAUTH OMBITHI [0 HAOIIOACHHUIO (PU3NYECKUX SBJICHUN WM (U3MYECKHUX CBOWCTB TeI
(KanWIIISIpHBIE SIBIICHUS, 3aBUCUMOCTDH JaBIICHUS BO3/AyXa OT €ro o0béma, TemrepaTyphl,
CKOPOCTH TIpoliecca OCThIBAHHMS U HArpeBaHMs MPH HU3MYyYEHUU OT LBETA H3ITydaromleu
(TIoromaoeii) NTOBEpXHOCTH, CKOPOCTh UCHAPEHHSI BOABI OT TEMIEPATYPhl KUIKOCTH H
miomanu eé MOBCPXHOCTHU, IJICKTPpHU3ALUA TCI U B3aHMOIIeI>'ICTBHe QJICKTPHUYCCKUX 3apAaa0B,



B3aUMO/JICHICTBHE MOCTOSIHHBIX MAarHUTOB, BU3yajdW3allls MAarHUTHBIX IOJIEH HOCTOSHHBIX
MarHuTOB, IEHCTBHUS MarHUTHOI'O TOJI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOWCTBA  3JIEKTPOJBHUTATENIl IOCTOSHHOTO TOKa): (OpMYJIMpOBAaTh  IMPOBEpsieMble
IPENOI0KEHUs, COOMpaTh YCTAHOBKY U3 IMPEIOKEHHOTO 000pyIOBaHMS, OMHUCHIBATH X0
OTbITa U (POPMYJIMPOBATH BHIBOJIBI;

BBINOJIHATH MPSMbIE U3MEPEHUs] TEeMIIEpaTypbl, OTHOCUTEIbHON BIa)KHOCTH BO3YXa, CHJIBI
TOKa, HANpsHKEHHsS C HCIOJb30BAHHMEM AaHAJOrOBBIX MPUOOPOB M JATYMKOB (DU3MUYECKUX
BEJIMYMH, CpAaBHUBATh pE3yJbTaThl H3MEPEHUH C Y4ETOM 3aJaHHOM aOCOIIOTHOM
HOTPEIIHOCTH;

IOPOBOJUTH HCCIIEZIOBAHUE 3aBHCUMOCTH OJHOM (U3UYECKOM BEIMUYMHBI OT JAPYrod C
UCTIOJIb30BaHUEM TPSAMBIX HU3MEPEHUHl (3aBUCHMMOCTb CONPOTHUBIICHHS NPOBOJHUKA OT €ro
JUIMHBI, IUIOUIaJM IIONEPEYHOIO CEUEHUS M YAEIBbHOIO CONPOTHUBIICHUS BEIIECTBA
IPOBOJHMKA, CHUJIbI TOKA, WAYIIETO uYepe3 MPOBOJHUK, OT HAMNpsHKEHUS Ha MPOBOJHUKE,
UCCJIEIOBAaHUE IIOCIEAOBATEIbHOIO M  NApajuIeIbHOTO COEIUWHEHUH MPOBOJAHMKOB):
IUIAHUPOBAaTh MCCIIEOBAHUE, COOMpaTh YCTAaHOBKY M BBINOJHATh HU3MEPEHUs, CIeays
NPEUIOKEHHOMY IUIaHy, (PUKCHpOBaTh pe3yJbTaThl IOJTYYEHHOM 3aBUCUMOCTH B BHJE
TaOIuI U TpaUKOB, A€TIaTh BBIBOABI 10 pe3yJIbTaTaM UCCIIEAO0BaHMS;

NPOBOJUTH KOCBEHHBIE M3MEpEHHUs (U3UUECKUX BENUYMH (yAETbHAsS TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBIICHUE IPOBOJHMKA, pabOTa W MOIIHOCTH 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBaTh ~ U3MEPEHUs,, COOMpaTh  HKCHEPUMEHTAIbHYIO  YCTAaHOBKY,  CleAys
NPEeI0KEHHON MHCTPYKIUH, U BBIYUCIIATh 3HAUSHHUE BEJINUMHBI;

COOJIO/IaTh MpaBHJIa TEXHUKH OE€30MTACHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000pyT0BaHHEM;
XapaKTepu30BaTh NMPUHLMIIBI JEHCTBUSA W3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpON Ha MX ONUCAHUS (B TOM YHUCIE: CUCTEMA OTOIUIEHHUS JIOMOB, TMTPOMETp, MapoBas
TypOuHa, aMIepMeTp, BOJIBTMETD, CUETUHK AIIEKTPUYECKON SHEpruu,
3JICKTPOOCBETUTENIbHBIE ~ MPUOOPBI, HArpeBaTEIbHBIC  AJIEKTPONPUOOPHI  (TIPUMEpHI),
IEKTPUUECKUE NPEAOXPAHUTENHN, DIEKTPOMArHUT, IEKTPOABUraTeNb MOCTOSHHOTO TOKa),
UCTONIb3Ysl 3HAaHUS O CBOMCTBaX (U3MYECKUX SBJICHUM U HEOOXoauMble (QHU3NUECKue
3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOUCTBA U U3MEPHUTEIbHBIE TPUOOPHI 110 CXEMaM U
CXEMaTHYHBIM PHUCYHKaM (’KMJIKOCTHBIH TEPMOMETp, TEPMOC, IMCUXPOMETpP, TUTPOMETP,
JIBUTATe]Ib  BHYTPEHHETO CrOopaHMs, 3JEKTPOCKON, PpeocTaT), COCTaBIATb CXEMbI
AIIEKTPUYECKUX ILIENEeH C MOCIeA0BATEIbHBIM M IapauIeIbHBIM COEAUHEHUEM 3JIEMEHTOB,
pa3nuyasi yCIOBHbIE 0003HAUECHUS SJIEMEHTOB JIEKTPUUECKUX LIETeH;

HPUBOJUTH NPUMEPHI (HAXOIUTh MH(OPMAIMIO O IPUMEPaX) MPAKTUYECKOTO UCTIONb30BaHUS
¢u3nueckux 3HAHUI B TOBCEAHEBHOM KM3HM AN obOecriedeHus: Oe30MacHOCTH IpH
oOpamieHun ¢ mpuOopaMH W TEXHHUYECKUMH YCTPOWCTBAMM, COXpPAHEHHS 370POBbS U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloIIei cpese;

OCYILECTBIIATh MOUCK HMH(pOpManMM (PU3NYECKOro coaepkaHusi B VHTepHeTe, Ha OCHOBE
UMEIOUIUXCA 3HAHUNM U IMyTEM CpaBHEHUS [JOMOJHUTEIbHBIX HCTOYHUKOB BBIJIEISTH
UH(POPMALIUIO, KOTOPAs SIBJISAETCS POTUBOPEUNBOI UM MOKET OBITH HEIOCTOBEPHOM;
UCIIOJIb30BaTh IPHU BBIMOJHEHUM YYEOHBIX 3aJaHUM Hay4YHO--TIOMYJIIPHYIO JIUTEepaTypy
(¢u3nMUecKoro cojep:kaHusi, CIpaBOYHbIE MaTepHalibl, pecypchl cetd HHTepHeT, BiajgeTb
npuéMamMH KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpazoBaHus MHPOPMALUU U3 OJHOW 3HAKOBOMH
CUCTEMBI B APYTYIO;



co3/aBaTh COOCTBEHHBIE IHMCHbMEHHbIE M KpaTKUE YCTHBIE COOOIIeHHs, 0000masn
UHPOPMALIMIO W3 HECKOJIBKHX HMCTOYHUKOB (U3NYECKOTO COJCpKAHWSA, B TOM YHCIIE
nyONMYHO TPEICTaBIATh PE3yJIbTaThl MPOSKTHON WIIM HCCIEOBATEIBCKON JEATEIbHOCTH,
Py 3TOM TPAaMOTHO HCIOJB30BaTh W3YYEHHBIH IMOHATHHHBIA ammapaT Kypca (U3UKH,
CONPOBOXKJATh BBICTYIUICHHE TIPE3CHTALINCH;

OpY  BBINIOJHEHWH yYEOHBIX TPOEKTOB W  HCCIENOBaHUN (U3NYECKHX MPOIIECCOB
pacrpenensTh 00s3aHHOCTH B TPYTIIIE B COOTBETCTBHHU C ITOCTaBJICHHBIMHU 33/1a4aMH, CICIUTh
3a BBINOJIHEHWEM IUIaHAa JICHCTBMH M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OICHWBAThH
COOCTBEHHBI BKJIaJ B JEATEIBHOCTh TPYMIBL, BBICTPaMBaTh KOMMYHHKAaTHBHOE
B3aUMO/ICHCTBHUE, IPOSIBIISSI TOTOBHOCTH pa3peIiaTh KOH(INKTHIL.

K koHiy oOyueHus B 9 KkJacce INpeIMETHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIINXCS YMEHUHA:

UCIIONB30BaTh  MOHSATHS: CHCTeMa OTcuéra, MaTepuaiabHas TOYKa, TPAEKTOPHUS,
OTHOCUTENILHOCTh MEXaHHWYEeCKOTo JBIDKEHUs, Aedopmarus (ympyras, IUlacTUdecKas),
TpPEHHE, LIEHTPOCTPEMUTEIBLHOE YCKOPEHUE, HEBECOMOCTh U NEPErpy3KH, LIEHTP TKECTH,
abcoMoTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPJOrO Tejla, paBHOBECHE, MEXaHHUECKUE
KOJICOaHUsI W BOJHBI, 3BYK, HHQPA3BYK M yIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI, IIKaJla
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaIbHO30PKOCTb, CIIEKTPhI UCITYCKAaHUS U
norJiouieHus, aiabda-, 6eTa- U raMMa-u3IydeHHs], U30TOMbI, siAepHAs SDHEPIEeTHKA;

pa3nuuath sBICHMA (pPaBHOMEpPHOE M HEPAaBHOMEpPHOE NPSMOJIMHEHHOE JBU)KECHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHHE, CBOOOJIHOE MAaJ€HHE TEJl, pPaBHOMEPHOE
JBUKEHHE 0 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTHBHOE JBIKEHUE, KoJieOaTeIbHOe
JIBUKEHHE (3aTyXarolllle U BBIHYKIEHHbIE KOJeOaHHs), PE30HAHC, BOJIIHOBOE JIBUXKEHUE,
OTpakeHHE 3BYyKa, MPSMOJIMHEHHOE PaCHpOCTpaHEHHUE, OTPAKEHUE U TPEJIOMIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTPa)KEHUE CBETA, paslio’KeHHE OeNoro CBeTa B CHEKTP M CIIOXKEHHE
CHEKTPAJIbHBIX L[BETOB, IUCIEPCHUSI CBETA, ECTECTBEHHAsI paAMOAKTUBHOCTh, BOSHUKHOBEHHE
JMHENYATOro CIEKTpa M3JIy4eHHUs) MO ONUCAHUIO0 UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIUX JTAaHHOE (PHU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (DU3MUECKUX SBJICHHUM B OKpY’KaoleM Mupe (B TOM
yrcie GU3NIYEeCKUe SIBICHHUS B MIPUPOJE: NPUIMBHI U OTIUBHI, JBIKEeHUE TU1aHeT ColHeuHOH
CUCTEMBI, PEAKTHBHOE JBIKEHUE >KMBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB XMBOTHBIMH,
3eMJIETPSICEHHUE, CEHCMUYECKUE BOJIHBI, L[yHaMH, 3XO, I[BETa TEJ, ONTHYECKHE SIBJICHUS B
npupozae, OHONOTHYECKOe ACHCTBHE BHIUMOTO, YJIBTPA(QHONETOBOIO M PEHTTEHOBCKOTO
U3Ty4YeHUH, €CTECTBEHHBIM paJMOAaKTUBHBIN (OH, KOCMUYECKHE JIy4H, PaJUOaKTUBHOE
U3TyYeHUE MPUPOJHBIX MHUHEpAIOB, ACHCTBHE pPaJMOAKTUBHBIX H3IyUYEHUH Ha OpraHu3M
YeloBeKa), MpH JTOM TMEPEBOJAUTH TMPAKTUYECKYIO 3aJady B yueOHYI0, BBIICISTH
CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) GUBUUECKUX SBICHUN;

ONMCHIBATh HM3yUYEHHBIE CBOMCTBa Tel M (pU3MUECKHe SBIEHUS, MCIONb3Yys (usnueckue
BEJIMYMHBI (CPeJHSsI M MrHOBEHHass CKOPOCTh Tejla NpU HEPaBHOMEPHOM JIBUKEHHH,
YCKOpEHHUe, MepeMelleHre, MyTh, YIIIoBas CKOPOCTh, CHJIa TPEHHsI, CHia YIPYTrOCTH, cuia
TSOKECTH, YCKOPEHHE CBOOOIHOTO TMaJeHUs, BEC Tella, UMIYJbC Tella, UMITYJbC CHIIbI,
MexaHuueckass paboTa M MOIIHOCTb, IOTEHIMAIbHAs HHEPIus Tejia, IOAHATOrO HaJ
MOBEPXHOCTBIO 3€MJIM, MOTEHIMAJIbHASL PHEPTHS CKATOW MPY’KUHBI, KHHETUYECKasi SHEPIHUs,
MOJIHAs MEXaHWYECKasi dHEPrus, MEepUoJ] U 4YacToTa KoyieOaHWi, JUIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEIOMIICHUS Cpeibl), TP OMUCAHUU
NPaBWIBHO TPAaKTOBaTh (PU3UYECKHII CMBICI HCHOJIB3YEMBIX BEJIUYUH, OOO3HAYEHUS H



eAMHUILBl GU3NYECKUX BEJIUYMH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (QU3UUECKYIO
BEIMYMHY C JpPYIMMH BEJIUYMHAMH, CTPOUTh TIpadUKd M3YYEHHBIX 3aBHCHMOCTEH
(bU3MUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBIECHUS U NPOLECCHl, UCIHOJIb3Yys 3aKOH
COXPAaHEHMsI SHEPrMH, 3aKOH BCEMUPHOTO TATOTEHMs, NPUHLUI CYyHNEpHO3ULUU CHJI,
OPUHIUI OTHOcUTeNnbHOCTH ["ammiesi, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHMsS HMITYJIbCA,
3aKOHBI OTPAKEHHSI U TNPEIOMJICHHs CBETA, 3aKOHBI COXPAHEHUS 3apsA70BOT0 U MacCOBOIO
qucea MpH SACPHBIX PEAKIMAX, MPU ATOM J1aBaTh CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA U
3aIUCBIBATh €T0 MATEMATUYECKOE BHIPAKCHHUE;

OO0BICHATH (PU3MYECKHE MPOLIECCHl U CBOMCTBA TeJl, B TOM YUCIIE U B KOHTEKCTE CHUTYyalUi
PaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbBIBIATh NPUYMHHO--CIICACTBEHHBIC CBS3H,
CTpOUTH OOBSICHEHHE M3 2—3 JOTMYECKUX IIaroB ¢ OMOPOH Ha 2—3 HM3Y4YCHHBIX CBOWMCTBA
Gu3nIeCKUX ABICHUMA, PU3NIESCKUX 3aKOHOB MITH 3aKOHOMEPHOCTEI;

pewmath pacy€THble 3ajaun (OMMparolluecss Ha cHcTeMy U3 2—3 ypaBHEHHI), UCHONb3Ys
3aKOHBI ¥ (POPMyJIBI, CBSI3bIBAIOIIME (PU3MUECKUE BEIMUYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS
3aJa4d 3aMUChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEJOCTAIOIINE MM W30BITOYHBIC JaHHBIC,
BBIOMpPATh 3aKOHBI W (OPMYJIBI, HEOOXOIWMBIC JUISI DPELICHHUS, MPOBOIUTH PACUYETHI U
OLIEHUBATh PEATTMCTUIHOCTD MOTYUYECHHOTO 3HAUCHHSI (PU3MYECKON BEIINIHHEI,

pacmo3HaBaTh IpOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPH HMOMOIIM (PU3MYECKHX METOJIOB,
UCTIONB3Ysl OMHUCAHWE HCCIEOBAHUS, BBIIEIATH IPOBEPSIEMOE MPEINOI0KEHNE, OIICHUBATh
NPaBWIBHOCTh TOPSAKA TMPOBEICHUS HWCCIEAOBAHMS, IENaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOJEHUIN U ONBITOB;

NPOBOJIUTH OMBITHI 10 HAOMIONCHHUIO (PU3MUYECKUX SBICHUN WM (PU3MUECKUX CBOWCTB TEl
(u3y4eHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS SHEPTHH, 3aBUCUMOCTH IIepHOIa
KOJICOAHWH TPYKMHHOTO MasTHHKAa OT MacCchl Tpy3a M IKECTKOCTH TIPYXHHBI U
HE3aBUCHUMOCTh OT AMIUIMTYAbl MalbIX KoOJeOaHWH, NpAMOJIMHEHHOE PpacHpOoCTpaHEHUE
CBETa, Pa3JIoKEHHE OeJIoro cBera B CIEKTP, U3YyUEHHE CBOMCTB M300pa’ke€HHs B INIOCKOM
3epKajie U CBOMCTB M300pakeHHsI IpeMeTa B coOuparoleit JI1H3€e, HaOJIt0JeHUEe CIIIOMIHbBIX
U JIMHEHYaThIX CHEKTPOB M3JIy4EHHUs): CAaMOCTOSTENbHO COOMpaTh YCTAaHOBKY W3
U30BITOYHOTO Habopa OOOpPYJIOBaHUS, ONHUCHIBATH XOJ OMNbITa W €ro pe3yJbTaThl,
(bopMyIHMpOBaTH BBIBOAKI;

HOPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUH, ONpeesss cpeiHee 3HaueHue
u3MepsaeMoil BeTnuuHbI ((POKYyCHOE paccTosiHIE COOMparoLIel JMH3bI), 000CHOBBIBATH BBIOOD
crioco0a u3MepeHus (M3MEepUTEeNFHOT0 Ipudopa);

NPOBOJUTH UCCIIEI0BAaHUE 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH C UCIIOJIb30BAaHUEM MPSMBIX
U3MepeHuil (3aBUCHUMOCTb IIyTH OT BpPEMEHHM IpPH PABHOYCKOPEHHOM JBM)KEHUHU 0Oe3
HAyYaJIbHOM CKOPOCTH, MEpHojAa KojeOaHWi MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HHTH,
3aBHCUMOCTH yTja OTPAXXEHHsS CBeTa OT yrjia MHaJeHus U yria NpeloMIIEHUS OT YyrIJa
NaJeHNs): IUIAHUPOBAaTh  HCCIENOBAHME, CAMOCTOATENBHO  COOMpaTh  YCTAaHOBKY,
(UKCHPOBATH PE3yIbTATHI MOTYUYCHHON 3aBHCUMOCTH (PM3UUECKUX BEITMUMH B BHJIE TAOJIHUI] U
rpauKoB, eJ1aTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEIOBAHUS;

NPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BETUYMH (CPEAHSs CKOPOCTh M YCKOpEHHE
TeJa TPH PABHOYCKOPEHHOM JIBWKCHHH, YCKOPEHHE CBOOOJHOTO TaaeHUs, >XECTKOCTh
HPY>KUHBI, KOOPQHUIHUEHT TPEHUs CKOJIBXKEHUA, MEXaHNYecKask paboTa U MOIIHOCTh, 4aCcTOTa
U Iepuoja KonebaHWi MaTeMaTHYeCKOro W MNPYKUHHOTO MAasTHUKOB, ONTHYECKas CHIa



cobuparomeid JWH3BI, pPaJANOAKTHUBHBIN (OH): ITUTAHUPOBATH HM3MEPEHUs, COOHMpaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBINOJHATH H3MEPEHUs, CIEAys MNPEeAsIOKEHHOU
MHCTPYKLUH, BBIYMCIIATh 3HAUEHHUE BEJIMUMHBI U aHAJIU3UPOBAThH IOJIYUYEHHBIEC PE3YJIbTATHI C
y4E€TOM 3aJaHHOU MTOTPELIHOCTH U3MEPEHUN;

co0JII01aTh MpaBUJIa TEXHUKUA O€30MaCHOCTH IIPH padoTe ¢ JabopaTOpHBIM 000PYI0BAaHUEM;
pa3auyaTh OCHOBHbBIE MPU3HAKU M3YUYEHHBIX (U3MYECKHUX MOJIENEH: mMaTepuanbHas TOYKa,
abCoJIIOTHO TBEPIOE TEJIO, TOUCUHBIH MCTOYHMK CBETA, JyY, TOHKas JIMH3a, IUIaHETapHas
MOJIEJIb aTOMa, HyKJIOHHAsl MOJZIEJIb aTOMHOTIO s1pa;

XapaKTepu30BaTh MPUHIUIBI EHCTBHUSA M3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB C
ONOpPOM Ha MX ONUCaHMA (B TOM YHUCIE: CHMIOMETpP, AATUMKH IIOJIOKEHUS, PACCTOSIHUSA U
YCKOpPEHHs, pakeTa, IXOJIOT, OYKH, IEpPHUCKON, (oToanmapaT, ONTUYECKHE CBETOBOJBI,
CIEKTPOCKOI, JA03UMETp, Kamepa BuibcoHa), UCIONIB3Ys 3HAHMS O CBOMCTBAX (PU3NYECKHUX
SBJICHUH ¥ HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIBHBIX TNPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB NpPU pPEUIEHHH Yy4yeOHO--
NPaKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBI JJIsl IOCTPOECHUS N300paKEHU B TNIOCKOM 3epKalie
U cobuparolei JTuH3e;

IPUBOIUTH PUMEPH] (HAXOIUTh MH(OPMAIMIO O IPUMEPAX) MPAKTUYECKOTO UCTIOIb30BaHUS
¢u3nueckux 3HAHUI B TIOBCEAHEBHOM KM3HM AN obecriedeHus Oe30MacHOCTH IpH
oOpamieHun ¢ mpubopaMM W TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHHs 370POBbS U
COOJTIOJIEHHSI HOPM 3KOJIOT'MYECKOI0 TIOBEACHUS B OKpY Kalollei cpesie;

OCYILECTBJIATh ~ MOMCK  MH(popManuu  (¢uzndyeckoro coxaepxanuss B MHTepHere,
CaMOCTOATENIbHO  ()OPMYJIUpPYsl TMOMCKOBBIA  3ampoC, HAaXOAUTh IyTH OIpPEJeJIEeHUs
JOCTOBEPHOCTH  IOJyYeHHOHM MH(OpPMalMM Ha OCHOBE MMEIOLIMXCS 3HAHUM U
JIOTIOJTHUTEbHBIX UCTOYHUKOB;

UCIOJIb30BaTh IIPU BBINOJIHEHUMM YYEOHBIX 3aJaHUil Hay4YHO--NIOMYJIAPHYIO JIUTEpaTypy
(Gu3MUecKoro cojep)kaHusi, CIpaBOYHbIE MaTepHalibl, pecypchl cetd HHTepHeT, BiajgeTh
npuéMamM# KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpazoBaHus MHPOPMALUU U3 OJHOW 3HAKOBOM
CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE HMH(poOpManuu u3
HECKOJIbKUX MCTOYHUKOB (PM3NYECKOTO COJEpKaHMs, IMyOJUYHO MPEACTaBISATh Pe3yJIbTaThl
IPOEKTHOM WM MCCIEN0BAaTENbCKOW AESITENBHOCTH, MPU 3TOM TPaMOTHO HCIIOJIB30BAThH
U3yYCHHBI TOHATHMHBIM ammapaT W3ydyaeMoro pasziena (U3MKH H  CONMPOBOXKIATh
BBICTYTUICHHE TIPE3CHTAIMEH C YIETOM 0COOCHHOCTEH ayIMTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

Ne

/o

HaunmenoBanue
pa3aesioB U TeM
NporpamMmbI

7 KJIACC

KoanuyecTBo 4acoB

Bcero

KonTtpoibHble
padoThI

IIpakTuy
ecKue
padoThbI

Pa3nes 1. ®usuka u e€ posib B IO3HAHUM OKPYIKAKOIIEr0 MUpPa

1.1

1.2

1.3

®du3mka - HayKa o
npupojae
duznueckue

BCJINYHHBI

EcrecTtBeHHOHAaYUYHBIN
METO/] TO3HAHUS

Hroro o pasaeny

2

6

Pasnen 2. IlepBoHavaibHbIe CBeACHUS 0 CTPOCHHH BelleCTBA

2.1

2.2

23

Crtpoenue BemiecTBa

JIBrokeHuEe B
B3aUMOJICHCTBUE
YaCTHI] BEIIECTBA

ArperaTHble
COCTOSIHUS BEILECTBA

Htoro no pazaeny

1

5

Pa3nen 3. /IBu:keHHe U B3auMoO/ieilicTBHE TeJl

3.1

3.2

33

Mexannueckoe
IBIKEHUE

Nuepuus, macca,
IUIOTHOCTH

Cuna. Bune! cun

Uroro no pazaeny

3

14

21

Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

4.1

4.2

4.3

Hasnenue. [lepenaua
JIaBJICHUS TBEPIBIMHU

TeJNaMH, JKUIKOCTIMU
U ra3amu

JlaBneHue KUJAKOCTH

ATtMocdepHoe
JaBJICHHUE

DJIEeKTPOHHbBIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypcsl

bubmoreka [JOK
https://m.edsoo.ru/7f416194
bubmuoreka [JOK
https://m.edsoo.ru/7f416194

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubmoreka [JOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194
bu6moreka [JOK
https://m.edsoo.ru/7f416194
bubnunoreka [IOK
https://m.edsoo.ru/7f416194

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6moreka [JOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194




JlelicTBUE XKUIKOCTHU
M rasa Ha
4.4

MIOIPY>KEHHOE B HUX
TEJI0

HWroro no paszneny

Pazgen 5. Pabora 1 MOIIHOCTB. JHEPrust

5.1 Pabora 1 MoIHOCTE
5.2 [IpocThie MEXaHU3MBI
53 Mexanunueckas

' SHEPIrus

Nroro no pazaeny

PesepBHOe Bpems

OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

21

3

12

68

12

bubnunoreka [IOK
https://m.edsoo.ru/7f416194

but6mmoreka [IOK
https://m.edsoo.ru/7f416194
bubmoreka [JOK
https://m.edsoo.ru/7f416194
bubnuoreka [IOK
https://m.edsoo.ru/7f416194




8 KJIACC

KoanuyecTBO 4acos
Ne HanmMmeHnoBanue

n/  pa3jejoB U TeM Bcer  KoHTpOJbLHBI
n NPOrpaMMel ) ¢ padoThI

Pa3gea 1. TerioBblie IBJICHUSA

Crpoenue u
1.1 CBOHCTBA 7
BEIIECTBA
TemnoBbie
1.2 21 1
MPOLIECCHI
Hroro no pazaeny 28

Paznen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJIECHUS

DIIeKTPUUYECKHE
3apsibl.
2.1 3apsKEHHbIE Tella 7
U UX
B3aMMOJICIICTBHE
[TocTosiHHBIN
2.2 AIIEKTPUYECKUI 20 1
TOK
73 MarauTHbie 6 1
SIBIICHUS
24 DJEKTPOMarHuTH 4
ast MHTy KIS
Hroro no pazaeny 37
Pe3epBHOE Bpems 3
OBIIEE
KOJIMYECTBO 68 3
YACOB I10

[TPOTPAMME

IIpakTHye
CKHe
padoThI

1.5

14.5

JyekTpoHHbIE (HU(POBHIE)
o0pa3oBaTe/bHbIE PeCypChbl

bu6mmoreka [JOK
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