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MOACHUTE/IbHAA 3AMUCKA

[Iporpamma mo ¢u3nke Ha ypOBHE OCHOBHOIO OOIEro oOpa3oBaHMsA COCTAaBJICHA HAa OCHOBE
IIOJIOKEHUH U TpeOOBaHMH K pe3ysbTaTaM OCBOCHMsI Ha 0a30BOM YpPOBHE OCHOBHOI 00pa3oBaTeNIbHOM
nporpammsbl, npencrasieHHbix B PI'OC 000, a Taxke ¢ yuérom ¢enepanbHoil paboueil mporpammbl
Bocnutanus u Konuenmuu npenoaBanust yueOHoro npeamera «duzukay.

Copepxanue mporpamMmbl 1O (U3UKE HAmpaBlieHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHOU
IpPaMOTHOCTH 00YyYaroIIMXCsl M OPraHU3alUI0 N3yuyeHHUs (PU3MKU Ha JIeATeIbHOCTHON OCHOBE. B mporpamme
1o (PU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeamera B peanmsanuu TpeboBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METAINPEIMETHBIM pe3yjIbTaTaM 0OydeHUs, a TaKKe MEXIPEIMETHbIE CBSA3H
€CTeCTBEHHOHAYYHBIX YUeOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMs.

[TporpammMa no ¢u3uke ycTaHaBIMBAaeT paclpejaeieHre yueOHOro MaTepuasa 1o rogaM o0ydeHus
(mo xiaccam), mpeIaraeT MPUMEPHYIO IIOCIEJOBAaTEIbHOCTh M3Yy4€HHS TEM, OCHOBAaHHYIO Ha JIOTHUKE
Pa3BUTHS IPEIMETHOTO COZIEPKaHMs U YUETE BO3PACTHBIX OCOOEHHOCTEN 00y4arouXcs.

[Iporpamma mo ¢usuke pa3paboTaHa € LENbIO OKAa3aHUS METOAMYECKOW IMOMOINM YYUTEIIO B
co3JlaHuM padoueil MporpamMmsl 10 y4eOHOMY IIpeIMETY.

Ousznka SABISETCS CHUCTEMOOOPA3yIOIIMM JUIi  €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
IIOCKOJIbKY (PM3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U SBJICHUH, U3y4aeMbIX XUMUEH, Ononorue,
acTpoHOMHEH © (Qu3MUecKoil reorpadueil, BHOCHT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IpeoCTaBiIsAeT Hambosee siCHble 00pa3lbl NMPUMEHEHUs HAayyHOI'o METOJa MO3HaHMs, TO €CTh Clocoba
MOJTyYeHHS JOCTOBEPHBIX 3HAHUNA O MUDE.

OpnHa U3 rIaBHBIX 337a4 (U3NYECKOTO 00pa3oBaHMs B CTPYKType oOliero oOpa3oBaHUs COCTOUT B
(bopMHPOBAHNY €CTECTBEHHOHAYYHOH IPaMOTHOCTH M MHTEpeca K HayKe y 00ydJarommxcsl.

N3yuenue Gpu3nku Ha 6a30BOM ypOBHE MPEAIOIaraeT OBJIaJieHHe CIeTyIOIUMI KOMIIETEHTHOCTIMH,
XapaKTepU3yIOIINMHU €CTECTBEHHOHAYYHYIO IPaMOTHOCTB!

. HAay4HO 00BACHATH SIBJICHUA,

° OLCHMUBATh U IIOHUMATh 0COOCHHOCTU HAay4YHOI'O UCCJICAOBAHUAA,

. HUHTCPpHIPCTUPOBATL HAAHHBIC W HCIIOJIb30BAaTh HAYYHBIC [JOKA3aTCIIbCTBA JIA IMOJYUCHUA
BBIBOOB.

Llenn u3yuyeHus (U3MKKM Ha ypOBHE OCHOBHOIO o01ero obpasoBaHus ompeneneHsl B Konuenmuu
npenoaaBaHus yueOHoro npeamera «dusuka» B 00pa3zoBaTenbHBIX opranu3amnusax Poccuiickoit @enepanuu,
peanu3yloluX OCHOBHbIE 00Ie00pa3oBaTeNbHbIe IMPOrpaMMbl, YTBEp)KIEHHOH pemenueM Komnerun
MunucrepctBa npocsetienus Poccuiickoit @eaepanuu (nporokosn ot 3 nekadps 2019 r. Ne [IK4BH).

Henu nzyvyenus pU3NKH:

. npuoOpeTeHrne MHTepeca M CTPEMIICHUS OOYYaIOIUXCA K HAYYHOMY HW3YYCHHUIO MPUPOJIBI,
Pa3BUTHE UX UHTEIJICKTYAIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

. pa3BUTHE TPEACTaBICHWH O HAYYHOM MeToAe TMOo3HaHUS U  (opMHpoOBaHHE
HCCIIE0BATENIbCKOTO OTHOIIEHUS K OKPY KAIOITUM SIBIICHUSIM;

. (dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHS KakK pe3ylbTaTa H3yueHUS OCHOB CTPOCHHS
Marepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

. (dbopMupoBaHHe MPeACTaBICHUI O polu GU3UKH IS Pa3BUTHUS APYTUX €CTECTBEHHBIX HayK,
TEXHUKH W TEXHOJIOTHIA;

. pa3BUTHE TPEACTABICHUNM O BO3MOXKHBIX chepax Oyaymedt mnpodeccuoHaIbHON

NEeSATETLHOCTH, CBI3aHHON ¢ (DU3UKOM, TIOJITOTOBKA K JaJbHEHIIIEMY 00yUYEHHUIO B 9TOM HaIlpaBJICHUH.

JoctuxkeHne 3TUX Ienell mporpaMMmbl 1Mo (UM3MKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
o0ecrieunBaeTcs pelieHueM CIeAyoIuX 3a1ay:

. npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOSHUM BEIIECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SABJICHUSX;

. MpUOOpEeTeHNEe YMEHUN OMHCHIBATh U OOBICHATh (PU3UYECKHUE SIBICHUS C WCIOIB30BaHUEM
MOJYYEHHBIX 3HAHHI;

. OCBOEHHE METOJIOB PEIIECHUs MPOCTEHIINX PACUETHBIX 33/1a4 C UCTIOJIh30BAaHUEM (U3HUECKUX
MOJIEIEN, TBOPUYECKUX M MPAKTUKOOPHUEHTUPOBAHHBIX 3314,



. pa3BUTHE YMEHUH HaOII0AaTh MPUPOJHBIE SIBJICHUS M BBIIOJIHATH OMNBITHI, JIaOopaTOpHBIE
paboThI U IKCIIEPUMEHTAIBHBIE UCCIIEAOBAHUS C UCTIOIH30BAHUEM H3MEPUTEIBHBIX IPUOOPOB;

. OCBOCHHE TMpPUEMOB PadOTBI ¢ wuHPOpMAKMEH (PU3NUECKOTO COACpPKAHUSA, BKIIOYAS
MH(POPMAIIHIO O COBPEMEHHBIX JOCTIKEHHUAX (PU3UKH, aHAIN3 U KPUTHUECKOE OIICHWBaHUE WH(POPMAIINH;
. 3HaKOMCTBO CO cdepamu Npo(ecCHOHAIBHOW NeSTEIbHOCTH, CBS3aHHBIMH C (DU3MKOH, U

COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMH HA JJOCTHKEHUSIX (DU3MUECKON HAYKH.

Ha u3ydenue ¢usuku (6a30BbIii YpPOBEHb) HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS OTBOJUTCS
238 uacoB: B 7 kimacce — 68 uacoB (2 yaca B Hezenio),B 8 kiacce — 68 yacoB (2 yaca B HelleNo), B 9
kiacce — 99 vaca (3 yaca B Hezieno). B cooTBeTcTBUM € KaleHAapHBIM yueOHbIM rpadgukom MAOY nuieit
Ne 100 na oOyuenue B 9 kiacce BbiZieneHO 33 y4eOHBIX HEENH, M03TOMY Ha M3yueHHe (pu3nku (0a30BBII
YPOBEHb) BhIZIETCHO 99 Uaca.

[lpennaraemelii B mporpaMme 1o (QHU3UKE IEpeYeHb JTabOpaTOPHBIX PadOT M ONBITOB HOCUT
pEKOMEHIaTebHBI XapaKTep, yUWTelb JielaeT BbHIOOp MPOBEACHUS JTaO0OPATOPHBIX PabOT U OMBITOB C
y4€TOM HMHIUBUAYAIBHBIX OCOOEHHOCTEH O0OydyarommMxcs, CIHCKAa OSKCIEPHUMEHTAIBHBIX —3aJaHM,
npejiaraéMbiX B paMKaXOCHOBHOI'O TOCYIAPCTBEHHOI'O K3aMeHa o (hU3HKe.

COJEPKAHUE OBYYEHUA

7 KUIIACC

Pasznen 1. dusuka u e€ poJib B IO3HAHMH OKPY:KAIOIIEro MUpa.

®dusnka — Hayka o npupoje. SABinenust npupoabl. Ouznyeckue SBICHUS: MEXaHUYECKUE, TEIUIOBbIE,
3JEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuHuHBL. V3Mmepenue ¢us3mdeckux BenuunH. Ousudeckue npudopsl. [lorpenrHocts
n3MepeHuil. MexayHapoaHasi cCucteMa eIMHUL.

Kak ¢usuka u JIpyrue ecTeCTBEHHBbIC HAYKH H3Y4arOT MPUPOAY. ECTeCTBEHHOHAYYHBIA METO]T
MO3HAHUS: HAOIOIeHNEe, IOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUXKEHUE TUIIOTE3, IKCIEPUMEHT IO MPOBEPKE
TUIO0TE3, 00BsICHEHNE HA0IF01aeMOT0 siBieHus. Onrcanue GU3NIECKUX SBICHUHN C IIOMOIIBI0 MOJICTICH.

Hemoncmpayuu.

1. MexaHnueckue, TErIoBble, JEKTPUUECKHUE, MarHUTHBIE, CBETOBbIE SIBJICHMUS.

2. Oduznyeckue NpUOOPHI U TMpOIEaypa MPSAMBIX HU3MEPEHHH aHAIOTOBBIM M IH(PPOBHIM
npudopom.

Jlabopamopuwie pabomol u onvimot.

Onpenesnenue EeHbl JeJIeHUs IIKalbl U3MEPUTEIBHOT0 Mproopa.

N3mepenue paccTossHUMN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3MepoB MaJIbIX TEJl.

N3mepenne temMneparypsl IpU MOMOLIHU KUAKOCTHOIO TEPMOMETPA U 1aTYUKA TEMIIEPATYPBI.
[IpoBenenue necnenoBaHus MO NPOBEPKE TMIOTE3bL: AAIBHOCTD MOJIETA MIAPUKA, TYIIEHHOTO
TOPU30HTANIBHO, TEM O0JIblIIe, YeM OOJIblIIe BHICOTA MTyCKa.

AN

Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHHH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, UX pa3Mepbl. OMbITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIIECTBA.

JlBmxenune vactull BeniectBa. CBs3b CKOPOCTH JBM)KEHHUS YacTHUIl C TemIeparypoil. bpoyHoBckoe
nBukenue, 1uddysus. BzaumonelicTBrue yacTull BelecTBa: NPUTSHKEHNE U OTTAJIKUBaHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE ra30B, KUAKOCTEH U TBEPABIX (KPUCTAIIMUECKUX) Tell.
B3anMocBs13p MeX/ly CBOMCTBaMHU BEUIECTB B PAa3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHOMOJIEKYJISIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.



1. Habnronenue OpOoyHOBCKOTO JABHKEHHUS.

2. Ha6monenue quddysun.
3. HaOmonenue sBieHUN, OOBSCHSIOMIUXCS TMPHUTSHKEHUEM WU OTTAJKUBAHMEM YaCTHIL
BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Onenka AuaMerpa aroMa METOI0M PSIOB (C UCIONIb30BaHUEM (oTorpaduii).
2. OnbITHI 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHHSI Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

Pa3nen 3. /IBu:keHHe U B3auMo/eiicTBUE TeJl.

Mexanuueckoe JBUKeHUEe. PaBHOMepHoe M HepaBHOMepHoe JBukeHHe. Ckopoctb. Cpensss
CKOpOCTb IPU HEPABHOMEPHOM JBHKEHUU. Pacu€T myTn U BpEMEHH IBUKEHUS.

SBnenue uHepUMM. 3aKOH HMHepuuH. B3ammopeicTBue Tesl Kak NpPUYMHA HW3MEHEHHs] CKOPOCTH
IBUKEHMs Tell. Macca kak Mepa nHepTHocTH Teina. [1noTtHocTh BemecTBa. CBsI3b IIIOTHOCTU € KOJIMYECTBOM
MOJIEKYJI B €JUHMIIE 00bEMA BEILIECTBA.

Cuta kak xapakTepuCcTHKa B3auMoeicTBus ten. Cuma ynpyroctu u 3akoH ['yka. 3mepenue cuibl ¢
IIOMOUIBI0 JUHAMOMETpA. SIBICHME TATOTEHHs M cuila TsokecTH. Cuila TSHKECTH Ha IpYyrux IulaHeTtax. Bec
tena. HeBecomocth. CnojkeHue cuil, HalpaBJIEHHBIX MO OAHOW mpsimol. PaBHoxelcTByromas cui. Cuna
TpeHus. TpeHue CKoIbKEeHUs U TpeHUe MoKosl. TpeHue B IpUpoje U TEXHUKE.

Hemoncmpayuu.

1. HabGmronenrne MexaHM4eCKOro IBIDKEHUS Tea.

2. N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUYKEHUS.

3. Halmronenue siBIIeHUsI HHEPLIUH.

4. HaGuroienne n3MeHeHus1 CKOPOCTH TP B3aUMOJICHCTBUH TElL.
5. CpaBHeHME Macc 10 B3aUMOJICUCTBHUIO TE.

6. CrnosxeHue Cuil, HallpaBJICHHBIX M0 OJTHOM MPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHre CKOPOCTH PABHOMEPHOIO JIBWKEHHUS (LIapuKa B JKUJIKOCTH, MOJEIH
JIEKTPUUYECKOTO aBTOMOOMIIS U TaK JaJiee).

2. Omnpenenenue cpenHed CKOPOCTH CKOJBbXKEHUS Opycka WM IIapuka [0 HaKJIOHHOM
TJIOCKOCTH.

3. Ornpenenenue MI0OTHOCTH TBEPOTO Tea.

4. OnbITEl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb pPACTSDKEHUS (JeopManuu) MOpyKUHBI OT
MIPUIIOKEHHOMN CHIIBL.

5. OnbITH, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI TPEHHUsS CKOJBKEHHUS OT Beca Tela M

XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEH.
Pasnen 4. laBiieHue TBEPABIX TeJl, KUAKOCTENH M ra3oB.

Jasnenue. CriocoObl yMEHbBIIIEHUS U YBeTMYeHUs aBieHus. [laBienue ra3za. 3aBUCUMOCTD JIaBJICHUS
raza ot o0bEéMa, Temmeparypsl. [lepenada naBieHust TBEPABIMU TelaMH, XKUAKOCTSIMHM M Ta3aMHu. 3aKOH
[Tackans. [IlneBMaTnueckue MaliMHbI. 3aBUCHMOCTH JaBJIE€HUS KMJIKOCTH OT TiyOuHbI. ['MapocraTuueckuii
napazgokc. Coobmiaromuecs cocyabl. [ uapaBauecKkue MeXaHu3Mbl.

Atmocdepa 3emnn u atmocepHoe aasneHue. [IpHUMHBI CyIIECTBOBAHUS BO3AYIIHON 00OJIOYKH
3emmmn. Onweit Toppuuerum. M3mepenne atmocdepHoro naBieHus. 3aBUCHMOCTh aTMOC(EPHOTO JTaBJICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IpuOops! /1 u3MepeHust arMoc(hepHOTO JIaBICHUSI.



JlelicTBue *UAKOCTH M raza Ha NOTpYKEHHOE B HUX Teslo. BrlTankuparomas (apXxumenoBa) CHiIA.
3akoH Apxumena. [InaBanue ten. Bosgyxomnnasanue.

Hemoncmpayuu.

1. 3aBUCHMOCTb JaBJICHUS ra3a OT TEMIIEPATYPBI.

2. [Tepenaua naBiieHUS KUJIKOCTBIO U Ta30M.

3. Coo0maronmecst Cocybl.

4. I'mppasinueckuii npecc.

5. [IposiBneHue aecTBUsS aTMOCHEPHOTO JTABJICHHUS.

6. 3aBHCUMOCTD BBITAJIKUBAIONICH CHUJIBI OT 00BbEMa MOTPYKEHHOM YACTH Tela M IUIOTHOCTH
KUIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus Tell: IJIaBAHWE WM IOIPYXKEHUE Tell B 3aBUCUMOCTH OT COOTHOIICHUS

IJIOTHOCTEH Tena U )KUAKOCTH.

Jlabopamopuwvie pabomot u onvimol.

I. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJe OT 00bEMa MOrpyKEHHON B KUJIKOCTh YacTU
Tena.

2. Onpenenenre BBITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJO, OTPYKEHHOE B KHUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTHU BBITAIKUBAIOLIEH CHIIBI, IEHCTBYIOLIEH HA TEJIO B JKUJKOCTH, OT
MAacChbl TeJa.

4. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKMBAIOIIECH CHIIBI, JEMCTBYIOLEH HA TEIIO B
AKHUJIKOCTHU, OT 00BbEMA NMOTPYKEHHOM B )KUIKOCTh YaCTH TENA U OT MJIOTHOCTH XKUJKOCTH.

5. KoHcTpyupoBaHue apeomeTpa WIM KOHCTPYHPOBAHME JIOAKM W ONpeAelieHue eé
Irpy30I10ABbEMHOCTH.

Pa3nes 5. PaGora m MoiHOCTB. JHeprusi.

Mexannueckas pabora. MOIIHOCTb.

[IpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuio paBHOBecHs pblyara.
[Ipumenenue npaBuiia paBHOBECHS pblyara K 0yoky. «3omotoe mnpaswmio» mexaHuku. KIIJ] mpoctbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprusa. KnHernueckas M noTeHIMalbHas dHeprus. IIpeBpamieHne omgHOro BHIA
MEXAaHUYECKOM HEPTUHU B APYTOi. 3aKOH COXPaHEHUs DHEPIUH B MEXaHHKE.

Hemoncmpayuu.
1. [IpuMepsl POCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimot.

1. Omnpenenenue padOThI CUIIBI TPEHUS MPH PABHOMEPHOM JIBMKEHUU TeJia MO TOPU30HTAIBHOM
MMOBEPXHOCTH.

2. UccnenoBanue ycnoBuil paBHOBECHUS pbluara.

3. N3amepenne KIIJ] HakTOHHOM TIJIOCKOCTH.

4. N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKOM SHEPTUH.
8 KUIIACC

Pa3gen 6. TenioBbie IBJICHUS.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETHUECKON TEOPUH CTPOCHHUS BellecTBa. Macca u pa3mepbl
aTOMOB M MOJIEKYJI. OTBITHL, OATBEPKJAIOLINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPHH.



Mopenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSHUW BemecTBa. Kpucramumueckue u
amopdubie Tenma. OObsSCHEHHWE CBOWCTB Ta30B, KHUJAKOCTEH M TBEPABIX T HAa OCHOBE IMOJIOXKECHUU
MOJIEKYJISIPHO-KHHETUUECKOW Teopud. CMaunMBaHWe W KaNWUISPHBIE SIBJIEHUA. TeruioBoe paclimpeHue H
coKaTtue.

Temnepartypa. CBsi3p TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBMXKEHMSI 4YacTull. BHyTpeHHss
sHeprua. CnocoObl WM3MEHEHHMs BHYTPEHHEW OSHEPruH: TEIUIONepenaya W COBEpLIeHHe padoThl. Bumbl
TEIUIONEpelauu: TEIIONPOBOAHOCTh, KOHBEKLIUS, U3JIyYEHHE.

KonuyectBo Temnotsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH M TEIJIOBOE PaBHOBECHE.
VYpaBHenue temnoBoro Oananca. [lnaBineHwe W OTBepAEBaHHE KPHUCTAUIMYECKUX BEIIECTB. Y JENbHAs
Teriorta TuiaBieHus. [lapooOpa3oBanme u koHaeHcanus. Mcnapenue. Kumenue. YiaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BnaxunocTe Bo3ayxa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpunmunsr pabotel TemoBbix neurareneid KIIJ[ terutoBoro neurarens. TeruioBble JBUTATENU U
3alUTa OKPYKAKOLIEH Cpe/bl.

3aKOH COXpaHEHMsI U IIPEBPALIEHMSI SHEPTUHU B TEIUIOBBIX IPOLECCAX.

Hemoncmpavyuu.

HaGmotenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue nuddysum.

HaGroteHne SBICHUI CMAYMBAHMS U KAIMAJUTSIPHBIX STBJICHHM.
Habmroienue TemnoBoro pacimupeHus Ted.

N3menenune naBieHus ra3a npu M3MEHEHUH 00bEMa M HArpEBaHUM W OXJIAXKICHHH.
[IpaBuia u3MepeHus TeMIepaTyphl.

Bunae! Tenionepenayu.

OxnaxkieHue Ipy COBEPUICHUH PabOTHI.

. HarpeBanue nipu coBepiiieHur pabOThl BHEITHUMH CHIIAMH.
10. CpaBHeHME TEII0EMKOCTEN pa3IuyHbIX BEIIECTB.

11.  HaGnroncHwe KUIICHHUS.

12.  HaGmroneHue mocTOSHCTBA TEMIEPATYPhI MPH MIIABJICHHUH.

13. Moaenu TerIoBbIX ABUTATEIEH.

A A Al

Jlabopamopnwvie padbomut u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

2. OnpITHI 10 BEIPAIIMBAHUIO KPUCTAUIOB IIOBAPEHHOW COJIM WIIM caxapa.

3. OnpIThI 10 HAOIIOJEHHUIO TETIJIOBOTO PACILIMPEHUSI Fa30B, )KUJKOCTEH U TBEPIBIX TEJI.

4. Omnpenenenue 1aBaeHNs BO3AyXa B OaIOHE MINPHIIA.

5. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT €ro o0bEMa M HarpeBaHUs
WIH OXJIQXKICHUS.

6. [IpoBepka rumore3pl JUHEHHOW  3aBUCUMOCTH  JUIMHBI  CTOJIOMKA  JKUIKOCTH B
TEPMOMETPHUUECKON TPyOKe OT TeMIIepaTyphl.

7. Habntoienne n3mMeHeHust BHyTPEHHEH SHEPrUM Tejla B pe3yJibTaTe TeIulonepeaadyn U paboThl
BHEIIHUX CHUII.

8. WccnenoBanue siBieHns TeriooOMeHa Npy CMEIIMBAaHUM XOJIOIHOM U ropsiuei BOJBI.

9. OmnpeneneHre KOJIMYECTBA TEIJIOTHI, MOJyYEHHOIO BOJOW IMPH TEIJIO0OMEHE C HarpeTbiM
METAITNYECKUM LIUITUHAPOM.

10.  Omnpenenenue yneiabHON TEINIOEMKOCTH BELLECTBA.

11. HccnenoBanue npouecca nCnapeHusl.

12.  OmnpeneneHne OTHOCUTENIBHOM BIaXXHOCTH BO3AyXa.

13.  Omnpenenenue yneabHOU TEIUIOTHI IIABJICHUS JIbJA.

Pa3nes 7. DiiekTpHYecKue H MATHUTHBIE SIBJICHHUS.



OnekTpusanusa Tea. [[Ba poaa 3iIeKTpUYECKUX 3apsAoB. B3anumoneicTBre 3apsKEHHBIX Tell. 3aKOH
Kynona (3aBUCHUMOCTb CUJTbI B3aUMOJIEHCTBUSI 3aPsKEHHBIX TEJ OT BEJIMYMHBI 3aPSA0B U PACCTOSTHUS MEKTY
TeJIaMu).

Onektpuueckoe mnojsie. Hanpsok€HHOCTh  3nekTpuueckoro mosst.  [lpuHiun — cynepno3uuuu
ANEKTPUYECKUX IOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »nekTpuueckux 3apsaoB. DIeMEHTapHBIM 3iekTpudeckuid 3apsan. CTtpoeHue aroma.
[IpoBOIHMKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOIO 3apsiia.

DJIEKTPUYECKUI TOK. YCIOBHUSL CYIIECTBOBAaHUS AJICKTPUUYECKOTO TOKa. VICTOYHMKHM MOCTOSHHOTO
ToKa. JlefcTBUSI 3JIEKTPUYECKOro TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). ODJIEKTPUYECKUH TOK B
KUIKOCTSAX U razax.

Onektpuueckass nenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. CONpOTHUBIIEHHE IMPOBOJAHMKA.
VY aenpHOE cONPOTUBIIEHHUE BellecTBa. 3akoH Oma 11s yuyactka 1enu. [locienoBarenbHoe U napaiebHOE
COEJIMHEHHE MTPOBOJHUKOB.

Pabora m MomHOCTb 3yeKTpudeckoro Toka. 3akoH Jlxoyns—JleHua. Onexrtpuueckue Lenu u
MOTpeOUTENH IEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrosiHHbIE MarHUTHI. B3auMOAENCTBUE MOCTOSIHHBIX MAarHMTOB. MarHutHoe mosie. MarHuTHoe
roJsie 3eMJIM U €ro 3HaUY€HUE s KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE 10JIe 3JEKTPUYECKOIO TOKA.
[IpuMeHeHne >IEKTPOMAarHUTOB B TeXHHUKE. J[eiCTBME MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
DneKTpoABUTaTellb OCTOSHHOIO TOKa. Vcnosb3oBaHue 31€KTpoABUTaTeNel B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIopTe.

Onbitel @apajnes. SBieHue 371eKTpOMarHUTHOM uMHAyKuuu. IIpaBuno JleHua. Dnextporenepatop.
CriocoObl  TIONTyYEHUsST DJIEKTPUYECCKONW DJHEPrHH. OJEKTPOCTAHIIMM HAa BO30OHOBISIEMBIX HMCTOYHHKAX
SHEPIUH.

Hemoncmpayuu.

1. DJeKTpu3anus Tell.

2. JIBa posia 2JIEKTpPUYECKUX 3apsA0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.
3. Y CTpoiCTBO U IEHCTBHE 3IEKTPOCKONA.

4. DnexTpocTaTUuecKas HHIYKIIHS.

5. 3aKOH COXpaHEHUS MIEKTPUUECKUX 3apsI/IOB.

6. [IpOBOAHMKY M TUAIEKTPUKH.

7. MonenpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOIO MOJIS.

8. W cTouHNKH TOCTOSIHHOTO TOKA.

9. JlencTBUA DIIEKTPUYECKOTO TOKA.

10.  DAeKTpUYeCKUU TOK B KUIKOCTH.

11.  T'a30Bbli pa3psn.

12.  HW3mepeHue cuibl TOKa aMIIEPMETPOM.

13.  HM3MepeHue 31EKTPUUYECKOTO HANPSKEHUS BOJIBTMETPOM.

14. Peocrar n marasuH cOnpOTHUBIICHHN.

15.  B3aumopneicTBHE NOCTOSHHBIX MarHUTOB.

16. MoaenupoBaHre€ HEBO3MOKHOCTH Pa3JIeICHHS TOJIFOCOB MArHUTA.
17.  MopaenupoBaHue MarHUTHBIX ITOJIEN TOCTOSTHHBIX MAarHUTOB.

18.  OmsiT Dpcrena.

19. MarnuTHo€e noje Toka. IeKTPOMarHur.

20. JleficTBrE MarHUTHOTO TOJI HAa TPOBOJIHHUK C TOKOM.

21. DNEeKTpOABUTATEIb IOCTOSIHHOTO TOKA.

22.  HccnenoBaHue SIBIICHUS SJEKTPOMAarHUTHOW HHTYKIIUH.

23.  OmnsiTel Papajes.

24. 3aBHCHMOCTb HaIIPaBJIEHUS NHIYKIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHHUSI.
25.  DnaexTporeHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopnwvie padbomovt u onvimol.

1. OMnBITHI 110 HAOJIOACHHIO JICKTPHU3AIMN TET HHAYKIINEH U MPU COMPUKOCHOBEHHH.



2. HccnenoBanue neicTBUs 3IEKTPUUECKOTO MOJIA HA MPOBOJIHUKUA U TUDJICKTPUKH.

3. COopka 1 mpoBepKa padOoThI STEKTPHUECKOH eI MTOCTOSHHOTO TOKA.

4. N3MepeHne u peryampoBaHie CUIIbI TOKA.

5. N3mepenue u peryavpoBaHue HANPSKEHUSI.

6. HccnenoBanne 3aBUCUMOCTH CHIIBI TOKa, HIYIIErO 4Yepe3 pPEe3HCTOp, OT COMPOTHUBIICHUS
pe3ucTOpa U HANIPSKEHUSI Ha PE3UCTOPE.

7. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUYECKOTO COMPOTUBICHHUS MPOBOJHUKA OT
€ro JIJIMHBI, TUIOIIAU [OIIEPEYHOr0 CEYEHHS U MaTepHala.

8. [IpoBepka mpaBuiIa CIOKEHUS HANPSHKEHUHM TMPH IOCIEAO0BATEIbHOM COEIMHEHUHU JBYX
PE3UCTOPOB.

0. [IpoBepka mpaBuiia AJis CUIIBI TOKA MIPH MAPAIIICIBHOM COSIMHEHUH PE3UCTOPOB.

10.  Omnpegenenue pabOTHI AIEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOopP.

11. Ornpenenenre MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIICISIEMOI Ha PE3UCTOPE.

12.  HccnepoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UIYILETO YEPE3 JaMIIOUKY, OT HAIIPSKEHUsI Ha HE.

13. Onpenenenue KIIJ[ narpesarens.

14.  HccnenoBanue MarHUTHOTO B3aUMOJICHCTBHS IOCTOSIHHBIX MArHUTOB.

15.  HM3ydeHue MarHUTHOTO MOJIsI TIOCTOSHHBIX MAarHUTOB IIPU UX OObETUHEHUH U Pa3AeliCHUH.

16.  HccnenoBaHue AeMCTBUS 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnbIThl, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTh CHJIBI B3aMMOJEWUCTBUS KATYIIKH C TOKOM H
MarHuTa OT CWJIbI TOKA M HAMPAaBJICHUs TOKA B KaTYIIIKE.

18.  H3ydeHue AeMCTBHSI MATHUTHOTO MOJIS HA MPOBOJIHUK C TOKOM.

19.  KonctpyupoBaHHe U U3ydeHUE paOOTHI 3JIEKTPOABUTATEIS.

20. N3mepenne KI1/] anekTpoaBurateabHOi yCTaHOBKH.

21. OmnbITBl 1O HCCIAEAOBAHUIO SBIEHUS DJIEKTPOMArHUTHOM WHAYKIUU: HCCIEIOBAaHUE

M3MEHEHUH 3HAYEHUS U HallPaBJIEHUS NHIYKIHOHHOTO TOKa.
9 KJIACC
Pa3pen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe aBuwxeHue. MarepuanbHas Touka. CucremMa otrcu€ra. OTHOCHUTEIBHOCTH
MEXaHUYECKOr0 IBH)KEHUA. PaBHOMEpHOE MpSIMOJMHENHOE IBWXEHHE. HepaBHOMEpPHOE MPSIMOJIMHENHOE
nBukeHue. CpenHsisi U MTHOBEHHAsl CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBH)KEHHUH.

VYckopenue. PaBHoyckopeHHOE npsMouHeHOe nBmkeHrne. CBo6oHoe nanenue. OnbiTel [anuies.

PaBHOMepHOE nBHXEeHHE MO OKpyXHOCTH. [lepuon m wacrora oOpamienus. JIuHeiltHas U yriosas
ckopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHE.

IlepBbiii 3akoH Hbrorona. Bropoin 3axkon Hserorona. Tperuit 3axkoH Herotona. IlpuHiun
CYNEPIIO3HUINH CHIL.

Cuia ynpyrocti. 3akoH ['yka. Cuna TpeHuUs: Cuila TPEHUS CKOJIbKEHHUSI, CHJIa TPEHUS MOKOs, IpyTue
BUIbI TPECHHUSI.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHs. YCKOpEHHE CBOOOJHOro majaeHus. J[BukeHue
wa"eT Bokpyr Counnua. [lepBas kocmuueckasi ckopocTb. HeBeCOMOCTh U eperpysKu.

PaBHOBecue MatepuanabHOM TOYKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecwe TBEpAOro Tena c
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. M3Menenne umnynsca. Mnynbe cuibl. 3aKOH COXpPAHEHUs UMITyJbca. PeakTuBHOE
JBH)KEHUE.

Mexanunueckasi paboTa ¥ MOLIHOCTb. PaboTa cui TSHKECTH, YIpPYrocTH, TpeHus. CBsi3b SHEPTHH U
pabotsl. IloreHnmanbHas SHEprust Tena, MOAHITOrO HaJl MOBEPXHOCTHIO 3eMiu. [loTeHuuanpHas >Heprus
ckaroil npyxuHsl. Kunernueckas sHeprus. Teopema O KHHETHYECKONW SHEPruu. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPTUN.

Hemoncmpayuu.

1. Ha6J'IIO,Z[CHI/IC MCXAaHUYCCKOTO ABMXKCHUA TCJIa OTHOCHTCIIBHO PA3HBIX TCJI OTCUéTa.



2. CpaBHeHHe TTyTEH U TPACKTOPUN BUKEHHUS OJHOTO U TOTO K€ T€Ja OTHOCHUTEIBHO PAa3HbBIX
TEJI OTCYETA.

3. H3MepeHne CKOpOCTH U YCKOPEHUS TPSIMOJTMHEMHOTO IBUKEHHUS.

4. HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOT'O JIBUYKEHUSI.

5. Habmoienue ABM>keHUs Tella 0 OKPYKHOCTH.

6. HaGnronenne MexaHMUECKUX SIBICHUH, MPOUCXOAANINX B cucTeMe oTcuéra «Tenexka» mpu
e paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUU OTHOCUTEIHHO KaOuHEeTa PU3UKU.

7. 3aBUCUMOCTb YCKOPEHHS TeJla OT MAcChl TeJla U IEUCTBYIOLIEN Ha HETO CHIIBI.

8. Hab6mronenue paBeHCTBa CUJT TPH B3aUMOJICHCTBUU TEJI.

9. N3meHneHune Beca Tena Ipyu yCKOPEHHOM JIBUKEHUH.

10. [lepenaya umnysbca Ipu B3aUMOJCHCTBUH TEIL.

1. [IpeoOpa3oBanus SJHEPTUH NIPH B3aUMOICHCTBHH Tell.

12. CoxpaHeHue UMITYJIbCa MPU HEYTIPYTOM B3aUMOJICHCTBUH.

13.  CoxpaHeHHEe UMITyJIbCA IIPU A0COITIOTHO YIPYTOM B3aUMOIEHCTBUU.

14. Hal6mronenne peak THBHOTO JIBHOKCHHSL.

15.  CoxpaHeHne MEXaHUYECKOW YHEPTUH MPH CBOOOIHOM MaICHUH.

16.  CoxpaHeHHe MEXaHMYECKON YHEPIUH MPH IBUKEHUH Teja MO JeHCTBUEM MPYKUHBIL.

Jlabopamopuwvie padbomot u onvimol.

1. KoHcTpynpoBanue Tpakra IJisi pa3roHa W JalbHEUIIEro PaBHOMEPHOTO JIBM)KEHHS INApUKa
MNJIN TCIICKKU.

2. Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHS OpYCKa MIIH JBIKCHHUS IApUKa 110 HAKJIOHHOM
IUIOCKOCTH.

3. OmpeneneHne yCKOPEHUS Tela py PaBHOYCKOPEHHOM JIBUYKEHHH 110 HAKJIOHHOH IIOCKOCTH.

4. HccnenoBanne 3aBUCMMOCTH IYyTH OT BPEMEHU IIPH DPABHOYCKOPEHHOM JIBUKEHUU O€3
HayaJIbHON CKOPOCTH.

5. [IpoBepka rUMOTE3BI: €CITH MPH PABHOYCKOPEHHOM JIBWKCHHUU 0€3 Ha4YaJIbHOW CKOPOCTH ITyTH
OTHOCSTCS KakK psiji HEUETHBIX YHCEII, TO COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHH OJJMHAKOBBI.

6. HCCHGI{OB&HHG 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBKCHUSA OT CUJIbI HOPMAJIBHOT'O JAaBJICHUS.

7. Omnpenenenne K03 PUINCHTA TPSHUS CKOJIBKECHUSL.

8. Onpenenenne KECTKOCTU MPYKUHBIL.

9. Onpenenenne pabOTHI CHIIBI TPEHUS MIPU PAaBHOMEPHOM JBM)KEHUH Tella M0 TOPU30HTAIBLHON
MTOBEPXHOCTH.

10.  Ompenenenne pabOThl CHJIBI YNPYTOCTH MpU TOAbEME TIpy3a C HCIOJIb30BaHUEM
HEIIOABMIKHOT'O U ITIOABHUXKHOI'O 010KOB.

11.  U3ydeHue 3aKOHA COXpaHEHUs PHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUMN: NEpUOJ], YacTOTa, aMILTUTY/a.
Matemaruueckuii U Ipy>KMHHBIN MasTHUKY. [IpeBpaliieHne sHeprun npu KosaedaTeIbHOM JABHKEHUU.

3aryxatomue Kosnebanus. BeiHyxeHHble Konebanus. Pezonanc. Mexannueckue BosiHbl. CBOMCTBa
MEXaHWYEeCKUX BOJIH. [IpoaonbHbIe U nonepeynbie BOIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPAaHEHHS.
Mexanudeckre BOIHBI B TBEPIOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. [')poMKOCTH 3ByKa M BeicOTa TOHA. OTpakeHue 3ByKa. IHppa3ByK U ynbTpa3ByK.

Hemoncmpayuu.

1. Habmoienue xosne6anuii Te moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbl YTIPYTOCTH.
2. Habmtonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmtoneHne BBIHYKACHHBIX KoJIeOaHUI U pe30HaHca.

4. PacnipocTpanenre npoAoiabHBIX U MOMEPEYHBIX BOJIH (HAa MOJIENHN).

5. HabmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKYyCTHYECKUI PE30HAHC.



Jlabopamopusie pabomsl u onvimol.

[

OrmpezenieHne YaCcTOThl U IEPHOJIAa KOJICOAHUI MaTEMaTHYECKOTO MasTHUKA.
2. Omnpenenenre 4acTOThl U Mepuo/ia KoueOaHuil Mpy>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEpHUO/a KOJEOAHU MOJBEIIEHHOTO K HUTH T'py3a OT JUIMHBI
HUTH.

4. HccnenoBanue 3aBUCMMOCTH NIEpUOAA KOJIeOaHN NPYKMHHOTO MasiTHUKA OT Macchl Ipys3a.

5. [IpoBepka HE3aBUCUMOCTU IMepuojia KoJeOaHUW rpy3a, MOJBEHICHHOTO K HUTH, OT MAacChl
rpysa.

6. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Mepuojia KoueOaHUil MpYKUHHOTO MAasTHHUKA OT
Macchl I'py3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHust CBOOOJHOTO MaieHHsI.

Paznen 10. JjieKTpOMArHMTHOE 10JI€ M JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMArHuTHOE T0JIe. DIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH. [1lkana
3JIEKTPOMArHUTHBIX BOJIH. MICrIoIb30BaHME AIIEKTPOMArHUTHBIX BOJH JJISI COTOBOM CBSI3H.
DJleKTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
2. BoaHoBbIE CBOMCTBaA CBETA.

Jlabopamopuwvie padbomot u onvimol.
l. W3ydenue cBOMCTB AIIEKTPOMArHUTHBIX BOJIH C IMTOMOIIBbI0 MOOMIIBHOTO TeseoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.

JlyueBas mozens cBera. VMcrounuku cBera. [IpsimonuHeiiHOe pacnpocTpaHEeHHE CBeTa. 3aTMEHHS
Connua u Jlynsl. Otpaxenue cera. [nockoe 3epkaio. 3ak0OH OTpaKE€HUs CBETA.

[Ipenomnenue cBera. 3akoH TMpesnomiieHUs cBeTa. [lolHOe BHyTpeHHee OTpa)KeHUe CBeTa.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHHSI B ONTHYECKUX CBETOBOAX.

Jlunza. Xon myueit B nmun3ze. Ontuyeckas cuctema (oToanmapara, MUKPOCKoOIa M Teyieckona. [7a3
KaK OITHYECKasl cucTeMa. biM30pyKoCTh U JalIbHO30PKOCTb.

Pasznoxxenne Oenoro cera B crnekTp. Omnbitel HbioroHa. CriokeHHE CHEKTpalIbHBIX LBETOB.
Jucnepcus cseTa.

Hemoncmpayuu.

1. [IpsiMonuHETHOE pacpOCTPAHEHUE CBETA.

2. OTtpaxxeHue cBera.

3. [Tonydenue n300pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
4. [Ipenomienne cpera.

5. OnTruyeckuii CBETOBO/I.

6. Xom ydeit B coOuparomiei JInH3e.

1. XoJ JIy4el B pacCeuBarOLLEH JTUH3E.

8. [Tonyuenune n300pakeHMIA ¢ TOMOIIIBIO JTMH3.

0. [Mpunmn neiicTBus GoroanmapaTa, MUKPOCKOTA U TEIECKOTA.

10. Mogens rnasa.
11. Paznosxenune 6emoro cBeta B CIEKT).
12.  Tlomyuenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.



Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTiia OTPa)X€HHUsI CBETOBOT'O JIyda OT yTIjla MaJieHusl.

2. W3ydenune xapakTEpUCTHK M300paKeHHUs IPEAMETa B IIJIOCKOM 3epKaJe.

3. HccnenoBanne 3aBUCUMOCTU yrjla MPEIOMIICHHMS CBETOBOTO Jiydya OT yrjla MaJeHus Ha
TPAHUIIE «BO3TYX—CTEKIIO».

4. [Tonyuenne n300pakeHHI ¢ ITOMOIIBIO COOMPAFOIICH JTUH3HI.

5 Omnpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.

6. OnbITHI 110 Pa3JIOKEHUIO OEJIOTr0 CBETA B CIIEKTP.

7 OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH Yepe3 IBETOBBIC (DUITBTPEI.

Pa3gen 12. KBantoBble ABJICHUS.

OnbiTel Pesepdopna u mnaneraphas mojenb aroma. Mogens atoma bopa. Hcmyckanwe wu
IIOTJIOLEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIE CIIEKTPHI.

PagunoaktuBHOCTE. Anbda, Oeta- W ramma-uzinydeHus. CTpoeHHe aTOMHOTO siapa. HykioHHas
MOJIeIb aTOMHOTO snpa. M3oronsl. PagnoaktuBHele npespamenus. [lepuon noirypacnana aToMHBIX €.

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCCOBOTO YMCENl. DHEPIHs CBS3M aTOMHBIX
anep. CBs3b Maccel ¥ 3Heprun. Peakuuu cuntesa u nenenus anep. Merounuku snepruu ConHua u 3BE31.

Snepnas sHepreTuka. JIeMcTBUSA paguOAKTUBHBIX U3JIy4YE€HUN Ha )KUBBIE OPTAaHU3MBI.

Hemoncmpayuu.

1. CrieKTphl U3JTy4€HUs U MOTJIOIIEHUS.

2. CrekTpbl pa3JIMuHbIX Ta30B.

3. CrnexTp Bomopo/a.

4. Habmonenue TpekoB B kamepe BunbcoHa.

5. Pabora cuérurka HOHH3UPYIOMUX U3TYICHUH.

6. Perucrpanus nznydyenus: npupoAHbBIX MUHEPAJIOB U TPOYKTOB.

Jlabopamopuwvie padbomot u onvimol.

—

HaGnroneHue criionHbIX U IMHEWYAThIX CIIEKTPOB U3TYUYEHHUS.
HccnenoBanue TpeKoOB: U3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 (hoTOrpadusm).
3. W3mepenue painoakTUBHOTO (poHa.

N

IToBTOpHTEILHO-00001IIAIOIINIT MOLYTb.

[ToBTOpUTENBEHO-0000IIAONINI  MO/YJIb NpEJHA3HAYeH JUIs CUCTeMaTH3aluud M 0000ILIeHUs
MIPEIMETHOTO COJEPKAHUS U OMbITA JAESITEIbHOCTH, IPUOOPETEHHOTO IPU U3yUYEHUH BCETro Kypca (QU3MKH, a
TaKXke JUIs IMOJATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 53K3aMeHy MO (u3uke A o0ydaromuxcs,
BBIOpPABIINX ATOT YYEOHBIN MPEMET.

IIpn M3ydeHHMH NaHHOIO MOJIYJIS PEANU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI IEATECIBHOCTH, Ha
OCHOBE KOTOPBIX 0O€CIeUuBaeTCsl JOCTH)KEHUE TMPEAMETHBIX U METANpeAMETHbIX IUIAHUPYEMBbIX
pe3yabTaToB 00ydeHUs, (GOPMHUPYETCS €CTECTBEHHOHAay4YHas I'PaMOTHOCTh: OCBOEHHE HAYUYHBIX METO/0B
UCCIIEIOBaHMS SIBJICHUNW NPUPOJBI U TEXHHUKH, OBJIAJIEHUE YMEHUSMHU OOBSICHATh (U3NYECKUE SIBICHUS,
IIPUMEHSS [I0JIyYE€HHBIE 3HAHUs], pelIaTh 3a1a4k, B TOM YHUCJIE KAUECTBEHHBIE U DKCIICPUMEHTAJIbHBIE.

[IpuHIMIIIAanbHO JEATEIbHOCTHBIA XApaKTep JAHHOIO pasjena pean3yeTcss 3a CYET TOro, 4To
o0yyarommuecs BHIIOIHSIIOT 3aJJaHHsl, B KOTOPBIX UM IpeIaraercs:

HAa OCHOBE IIOJyYEHHBIX 3HAHUN pACIIO3HABATh W HAYYHO OOBICHATH (PU3MUECKHE SIBICHUS B
OKPY’KaIoILleH NPUPOJIe U TOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh Hay4YHbIE METOJbI UCCIICAOBAHUS (U3UUECKUX SIBICHUM, B TOM YHUCIE A MPOBEPKU
TUIIOTE3 U MOJy4YEHHS TEOPETUUECKUX BBIBOJIOB;



00BACHATH HAay4YHBIC OCHOBBI Haubosiee BaXKHBIX ,Z[OCTI/I}KGHI/Iﬁ COBPCMCHHBIX TGXHOJ’IOFHﬁ,
HalpuMmep, MNPAKTUUCCKOTO MUCIIOJIb30BaHUA PA3JIMYHBIX HCTOYHHKOB OHCPIrMM Ha OCHOBC 3aKOHAa
MMpEBpalICHUA U COXPAaHCHU BCEX N3BCCTHBIX BUJIOB OHCPTHUH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yyenne (u3MKH Ha ypOBHE OCHOBHOTO OOIIEro OOpa30BaHUS HAMpPABICHO Ha JOCTHXKCHHUEC
JMYHOCTHBIX, METAMPEIMETHBIX U MPEIAMETHBIX 00pPa30BaTE/IbHBIX PE3yJIbTATOB.

B pesynbrate u3ydeHus (pU3MKM Ha ypOBHE OCHOBHOIO 0OIIEro 0o0pa3oBaHUS y OO0Y4YarOIIErocs
OyayT c)OpMUPOBAHBI CIEAYIONINE JINYHOCTHBIC PE3YIbTAThI B YACTHU:

. 1) naTpUOTHYECKOT0 BOCTIMTAHUS:

. - TIPOSIBJICHUE MHTEpEeca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHUCKON (hHU3HYECKOM
HayKU;

. - IICHHOCTHOE OTHOIIEHUE K TOCTHXKCHHUSAM POCCUUCKUX YUEHBIX-(DH3UKOB;

. 2) rpa:kKIaHCKOIr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

. - TOTOBHOCTh K aKTUBHOMY yYacTHIO B OOCYXXICHHH OOIIECTBEHHO 3HAYMMBIX M ITHUECKUX
po0JIeM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHNEM JTOCTHKECHUN (PH3UKH;

. - OCO3HaHHE BaKHOCTU MOPAIbHO-3THYECKUX MPUHIUIIOB B IEATEIHHOCTH YYEHOTO;

. 3) 3cTeTHYEeCKOro BOCIUTAHMSI:

. - BOCHPUATUE SCTETHUECKUX KauecTB (pU3MUecKod Hayku: €€ TapMOHUYHOTO MOCTPOCHUS,
CTpOFOCTI/I, TOYHOCTH, JIAKOHUYHOCTH,

. 4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

J - OCO3HAHHME IICHHOCTH (PU3MUYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTA IO3HAHUS MHUPA,
OCHOBBI Pa3BUTUS TEXHOJIOTHH, BaKHEHIIIEH COCTABISIONIEH KYIbTYpHI;

. - pa3BUTHE HAYYHOU JTHO003HATEILHOCTH, UHTEPECA K MCCIIEA0BATEIIbCKON IeITeIbHOCTH;

. 5) popmupoBaHus KyJbTYPbI 310POBbSI U IMOUMOHAJIBHOTO 0JIATONOTYYHSI:

. - OCO3HAHUE IIEHHOCTH 0€30TMacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHISCKOM MHpE,

BaXHOCTH MpPaBHJI OE30MACHOTO MOBEICHUS Ha TPaHCIOPTE, HA JOPOrax, C 3JIEKTPUUYECKUM U TEIIOBBIM
000py/I0BaHHEM B JIOMAITHUX YCIOBUSX;

. - chopMHpOBaHHOCTH HaBbIKA pedIeKCHH, TPU3HAHNE CBOETO MPaBa Ha OIIMOKY U TAKOTO K€
IpaBa y Jpyroro 4elioBeKa;

. 6) TpynoBOro BocnuTaHus:

. - aKTUBHOE YYacTHE B pPEIICHUH MPAKTUYECKHUX 3a/ad (B paMKax CEMbH, 00pa3oBaTEIbHON

OpraHu3al|K, TOPOa, Kpasi) TEXHOJIOIMYECKON U COLMAIbHON HAMPAaBIEHHOCTH, TPEOYIOIIMX B TOM YHUCIE U
(bu3NyecKuX 3HaAHUI;

. - HUHTEpeC K MPAKTUYECKOMY M3ydeHUIo Mpodeccuit, CBI3aHHBIX C PU3UKOMH;

. 7) IKOJIOTrMYeCKOr0 BOCIIMTAHMS:

. - OpHUEHTallMs Ha TMpUMEHEeHHe (U3WYECKUX 3HAHUU [UId pelieHus 3a7ad B 00JacTH
Oprn(anmeﬁ CpCAbl, IMIaHUPOBAHUA IMMOCTYIIKOB U OLICHKHU MX BO3MOKHBIX HOCJ'IGI[CTBI/Iﬁ JJIA OKPY)KaIOIIIGfI
Cpelibl;

. - OCO3HaHME TI100aJTHFHOTO XapaKTepa HIKOJOTHYECKUX MPOOJIEM U MyTEH UX PelIeHNUS;

. 8) ajanTannu K N3MEHSIOIMMCS YCJIOBHAM COLMAIBLHON 1 MPUPOAHOM Cpe/bl:

. - HOTpe6HOCTI) BO B331/IMO)1€I71CTBHH IIprU BBIITOJHCHHUHU I/ICCJ'ICJIOBaHI/Iﬁ U TIPOCKTOB
(bu3MUECKOil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JAPYTHUX;

. - IIOBBIIICHUEC YPOBHA CBOEHY KOMIIETEHTHOCTH 4epe3 NPaKTHICCKYIO JCATCIBbHOCTD,

. - moTpebHOCTh B (OPMUPOBAHWM HOBBIX 3HAHWUN, B TOM uucie (OpMYIUpOBATH HJIEH,
IIOHATHS, THIIOTE3bI O (1)I/I3I/ILIGCKI/IX O6’beKTaX " SABJICHUAX

. - oco3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKU;

. - IJITAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUIA;

L] - CTPEMJICHUEC aHAJIM3UPOBATH U BBIABJIATE B3aMOCBA3U IIPUPOJBI, 06H1€CTBa 1 DKOHOMHKHU, B

TOM 4YHUCJIC C UCITOJIB30BaAHNECM (pI/ISI/IquKI/IX 3HaHHﬁ;



. - OILIGHKa CBOMX JEWCTBUN C y4€TOM BIMSHHUS Ha OKPYKAIOLIYI0 CpEeay, BO3MOXKHBIX
rI100aTBHBIX TTOCTIEICTBUN.

METAIIPE/IMETHBIE PE3YJIBTATDI

B pesynbraTe OCBOCHHS MpOrpamMmbl MO (U3MKE HA ypOBHE OCHOBHOTO OO0IIEro OOpa3oBaHHS Yy
oOyuaroriierocst OyayT chopMHpPOBaHBI MeTaNpeIMeTHbIe Pe3yJIbTAThl, BKIIOYAIOIINE MO3HABATEIbHBIC
YHHBEpCallbHble ~ y4eOHBIC JEeHCTBUS, KOMMYHUKAaTHUBHBIC YHHBEpCalbHbIE Yy4eOHBIE JeicTBuS,
PEryJISATHBHBIC YHUBEPCAIbHBIC YUCOHBIC NCHCTBUSI.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3zoBrble JJornuyeckue aeiicTBuA:

. BBISIBIISATh M XapaKTEPU30BaTh CYIECTBEHHBIC MIPU3HAKNA OOBEKTOB (SIBICHHA);

. YCTaHABJIMBATh CYLIECTBEHHBIH IMPHU3HAK KIACCU(PHUKALMM, OCHOBaHMA Uil OOOOIIEHUS U
CpPaBHEHUS,

. BBISIBJIATh 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B paccMaTpUBaeMbIX (akTax, NaHHBIX H
HAOJIOACHUAX, OTHOCAIINXCS K (PH3UUECKUM SIBIICHUSIM;

. BBISIBJIATh [IPUUYMHHO-CJIECJCTBEHHbIE CBSI3M IPU  H3YyYEHUM (PU3UYECKUX SIBICHUH MU

IMpoHeCCOB, A€JaTb BbIBOJbI C UCIIOJIB30BAHUCM ACAYKTUBHBIX U HHAYKTHBHBIX YMO?;aKJIIO'-IeHI/Iﬁ, BbIABHUI'aTh
THIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘IGCKI/IX BCJIINYHH,

. CaMOCTOSITENILHO BBIOMpATh CIOCOO pemeHus ydeOHOW (u3nyeckoi 3amaun (CpaBHEHHE
HECKOJIBKUX BapHAaHTOB PELICHUs, BBIOOP HanOoJee MOAXOAAIIETO ¢ YUETOM CaMOCTOSTENIFHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble ncciieoBaTeIbCKie AeiiCTBHA:

. MCIIOJIB30BATh BOMPOCHI KaK UCCIIEAOBATENILCKUN HHCTPYMEHT TIO3HAHUS;

. IPOBOANUTH IO CAMOCTOSATENIFHO COCTABICHHOMY IIJIaHY OIIBIT, HECJIOXHBIH (H3HYECKUI
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBAaHNE (PU3HUECKOTO SABICHUS;

. OLICHMBAaTh Ha NPHUMEHHMOCTh M JIOCTOBEPHOCTh HMH(POPMAIMIO, MOJIYYECHHYIO B XOJE
WCCIICIOBAaHHS WIIH SKCIICPUMEHTA,;

. CaMOCTOSATENFHO (POpMYIHPOBaTh OOOOIEHHS M BBIBOJBI IO pe3yJibTaTaM IPOBEAEHHOTO
HaOJIIO/ICHNS, OTIBITA, UCCIICIOBAHNS;

. IIPOrHO3UPOBATh BO3MOXKHOE JlalbHEHIIee pa3BUTHE (DU3MYECKHX IPOLECCOB, a TaKXKe

BBIJIBUTATh TPEATIONIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ naopmanmei:

. NPUMEHSTh pPa3IMYHBIE METOIbl, HHCTPYMEHTHI M 3alpochl MpPH TOHCKE M OTOOpe
MH(pOpMAIIUY WU TaHHBIX ¢ YYETOM MpeI0KeHHONW yueOHOoM (pu3nueckoi 3a1auu;

. aHATM3UPOBATh, CUCTEMAaTH3UPOBATh U MHTEPIPETUPOBATh HH(OPMAIMIO Pa3IMYHBIX BHIOB
1 GOpM MpeCTABICHHUS;

. CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTHUMalbHYI0 (opMmy mpeacTaBieHuss HHPOpPMALMH U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECIOXHBIMH CXEMaMH, AuarpaMMaMy, WHOW rpadukoid U uX
KOMOHMHALUSIMHU.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbI€ el CTBHUS:

. B X0JIe 00CYXJICHHUsI Yy4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX pabOT U MPOEKTOB
3aJjaBaTh BOIIPOCHI MO CYIIECTBY OOCYKJIAae€MON TeMbl M BBICKAa3bIBaTh WJIEH, HALlEJIEHHBIE Ha peIleHUe
3a/1a4d ¥ ToJIepKaHue OJ1aroKenaTeIbHOCTH OOIICHMS;

. COTIOCTABJIATH CBOW CYXKICHHS C CYXIACHUSIMH JIPYTHX yYaCTHUKOB JHAaliora, OOHApyXKHBATh
pa3IM4Me U CXOJICTBO MO3UIIHIA;

. BBIPAXKaTh CBOIO TOUYKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

J myOJIUYHO MPEJCTABIATh PE3YyJbTaThl BHIMOIHEHHOTO (PM3MYECKOTO OIbITa (IKCIEPUMEHTA,
HCCIeA0BaHMS, IPOEKTA);

. MOHUMATh M HCIIOJNIb30BaTh MPEUMYIIECTBA KOMAHIHON M HHIWBHUIYabHOW pabOTHI MpHU

pelIeHnr KOHKPETHON (u3nYecKoil mpoOIembl;



. MPUHUMATH 1IEJIM COBMECTHOH IS TEILHOCTH, OPTaHU30BBIBATH JICHCTBHSI MO €€ TOCTHKCHHUIO:
pacmipenensatb poiu, O0CYXIaTh TPOIECCHl M Pe3yJbTaThl COBMECTHOM paboThl, 00001aTh MHECHHS
HECKOJBKUX JTIOACH;

. BBIIIOJIHATE CBOIO 4YacTb pabOThl, JOCTHrasi KauyeCTBEHHOTO pe3yJbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYSI CBOU AEUCTBHA C IPYTUMU 4IEHAMH KOMAH/[IbI;
. OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSM, CaMOCTOSTEIHHO

c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS

Camoopranu3anus:

. BBISIBIIATH MIPOOJIEMBI B JKM3HEHHBIX W YYEOHBIX CHUTYyalUsX, TPEOYIOMMX /IS PELICHHS
(hUBUYECKUX 3HAHUN;

J OpPUEHTUPOBATHCS B PA3JIMYHBIX MOX0JAX IPUHATUS PELIEHUH (MHIMBUIYaIbHOE, IPUHATHE
perieHus B TpyIIie, IPUHATHE PEIICHUA TPYIIION );

. CaMOCTOSITENIFHO COCTABJISITh ~aliTOPUTM  pelIeHUus (PU3MYecKOW 3agadyd WM TUIaHa

UCCIIEIOBAaHUSI C Y4YETOM HMEIOIIUXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb
IIpeAJIaracMble BapUaHThl PEIICHU;

. 7ies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIlIEHUE.

CaMOKOHTPOJIb, 3MOLHOHAJIBHBII MHTEJIEKT:

. JlaBaTh a/IEKBATHYIO OLIEHKY CUTYyallU{ U MpeajaraTh I1aH €€ H3MEHEeHMS;

. OOBSICHATh TPHUYUHBI JOCTIKCHHUS (HEHOCTIIKEHHS) PE3yJbTAaTOB JEATEIHHOCTH, JaBaTh
OLIEHKY NTPHUOOPETEHHOMY OIIBITY;

. BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh (B TOM YHUCIIE B XOJl BBINOJHEHUS (PU3UUECKOTO

HCCJIEIOBAaHMsI WJIM MTPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHHUBIINXCS CUTYaALUH, YCTAaHOBJIEHHBIX
OLIMOOK, BOHUKILIUX TPYIHOCTEM;

. OLICHUBATh COOTBETCTBUE PE3yJIbTAaTa LEIH U YCIOBUAM;

. CTaBUTb c€0s1 HA MECTO APYTOro 4YeloBeKa B XOJ€ CIIOpa WIM AUCKYCCUU Ha HAyYHYIO TEMY,
IIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

. MPU3HABATH CBOE MPAaBO HA OIMMOKY MPH pemeHrH GU3NIECKUX 3a/1a4 WIN B YTBEPIKICHHUIX

Ha Hay4HbIE TEMBI U TAKOE XK€ IIPABO IPYroro.
IMPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenuss B 7 kjiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXaTh
c(hOpPMHUPOBAHHOCTD Y OOYUYAIOIIMXCS YMEHUM:

. WCIOJIb30BaTh TOHATUA: (PU3HUECKHE U XUMUYECKHE SBIICHUS, HAOIIOACHHUE, YKCIIEPUMEHT,
MOJIeJIb, TUIOTE3a, €AUHHUIBI (PU3UUYECKUX BEIIMYWH, aTOM, MOJIEKYJa, arperaTHhIE€ COCTOSHMS BEIIEeCTBA
(TB€pmoe, KUAKOE, Ta3000pa3HOE), MEXaHWYEeCKoe [BIDKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MPSIMOJIMHEIHOE), TpPAaeKTOpHUs, paBHOJEWUCTBYIOMmas cuia, aedopmarus (ympyras, IUIacTUYecKasi),
HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;

. paznuuaTth sBieHUs (Auddys3us, TEIIOBOE ABMKEHHE YaCTHI[ BEIIECTBA, PaBHOMEPHOE
JNBUKEHUE, HEPAaBHOMEPHOE [IB)KEHHME, WHEpLMs, B3aUMOJCICTBUE TeJ, PAaBHOBECHE TBEPABIX TEN C
3aKpEIUIEHHOW OCBIO BpAIllEHUs, Tepeaadya AaBJICHHUs TBEPABIMUA TeJaMH, KHUAKOCTIMHU W Ta3aMH,
atMoc(hepHOe [aBleHHE, IUIAaBaHHWE TeJ, NPEBPAlICHUS MEXaHWYECKOW OJHEPrHH) IO OMHCAHHIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIOMINX JaHHOE (DU3UUECKOE SBIICHUE;

. pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PH3UYECKHUX SIBICHUN B OKPYXKAIOIIEM MHpE, B TOM
yucie (u3nyueckue SBICHHUS B MPHUPOJE: MPUMEPHI JBIKCHHS C Pa3IMUYHBIMU CKOPOCTSAMH B JKHBOW H
HEXXHUBOW TMPUPOJIE, ACHCTBHE CHIIBI TPEHUS B MPUPOAC M TEXHUKE, BIHMSHHE aTMOC(HEpPHOro JaBlEHUS Ha
KUBOW OpTaHM3M, TJIaBaHWE PHIO, pbIYard B TeJe YeI0OBEKa, MPHU 3TOM MEPEBOIUTH MPAKTHIYECKYIO 3a/1a4y B
y4eOHYI0, BBIETISITH CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PH3UUECKHX SBICHHIA,

. ONKCHIBATh W3YYCHHBIE CBOWCTBA TelN WU (PU3MYECKHE SIBICHUS, HWCIONB3YyS (QHU3UUecKue
BEMYUHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJa
yOPYrocTH, CHJIa TSDKECTH, BEC Tella, CHJIa TpPEHWs, AaBieHue (TBEPAOro Tena, >KUAKOCTH, Tasa),
BBITAJIKABAIOIIAs CHJIa, MEXaHWYeCcKas padoTa, MOIIHOCTh, IUIEUO CHJIBI, MOMEHT CHJIbI, KO3 HUIEHT



MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KHHETHYECKasi M MOTEHLUaJIbHAasl SHEPrusi), MPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIWYMH, UX OOO3HAYCHHS U EAMHUIBI (U3UUYECKUX
BEJIMYMH, HAXOAUTh (HOPMYIIbI, CBSI3bIBAIONIME JAHHYIO (PU3UYECKYIO BEIMYHHY C JIPYTUMH BEIUYMHAMH,
CTPOUTH TPaPUKH N3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

. XapaKkTepu30BaTh CBOMCTBA Tej, (PU3MYECKUE SBJICHHS M IMPOIECCHI, HCIONb3Yys MpaBuUia
CJIOXKEHHMsI cuJl (BJI0JIb OJIHOM MpsAMOi1), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBuiIo paBHOBECHS
ppiuara (0J10Ka), «30JI0TOE MPABHIIOY» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHMUYECKON SHEpruH, Mpu STOM
JaBaTh CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MAaTEMATUYECKOE BBIPAKCHHE;

. OOBSACHATh (PU3NYECKUE SIBICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalull IPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH INPUUMHHO-CIEICTBEHHBIE CBSI3U, CTPOMTH
0o0BbsICHEHHE W3 |—2 JOTMYECKHMX IIaroB ¢ OMOpod Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3UUYCCKUX SIBJICHHM,
(U3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

. pemiats pacuéTHble 3a7auu B 12 nelcTBUA, UCHOJIb3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE
¢u3nveckre BeIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3aJaudl 3allUCBHIBATh KPATKOE YCIOBUE, MOACTABIATH
¢bu3nueckre BeJIMYMHBI B (OPMYJIIBI U MPOBOJIUTH Pacu€Thl, HAXOAUTH CIIPABOYHBIC JTaHHbIE, HEOOXOMMbIE
IUISL pELICHUs 33124, OLICHUBATh PEATUCTUYHOCTD MOJTyUYEeHHON (PU3HUUECKON BEITUYHHEI;

. pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIMTh MPH MOMOILIM (PU3UYECKHX METOJOB, B
ONMCAaHUU HUCCIIEIOBaHMUS  BBLICIATH IPOBEPSIEMOE IMPENAIOJIOKEHHE (TMIOTEe3y), pasiauyaTth U
MHTEPIPETHUPOBATh IMOJYUYECHHBIN pe3yJbTaT, HAXOAUTh OUIMOKH B XOJI€ OIBITA, JENaTh BBIBOJBI IO €ro
pe3yJibTaram;

. MIPOBOAUTH OMBITHI 110 HAOMIOACHUIO (PU3UYECKUX SBICHUN MU (PU3NYECKUX CBOICTB Te:
(bopMyJIHPOBATh MPOBEPSIEMBIC TPEIIOI0KEHUS, COOMPATh YCTAaHOBKY M3 IPEUIOKCHHOTO 000PYIOBAHHUS,
3aMuChIBaTh X0/ OMbITA U POPMYITUPOBATH BHIBOIBL;

. BBIIIOJIHATh MpPSIMbIE M3MEPEHUsl PACCTOSHHUSA, BPEMEHHU, Macchl Tena, o0béMa, CHIbI U
TEMIIEPATypPhI C UCIIOJIB30BAHUEM aHAJIOTOBBIX M IIU(POBLIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS PUOOPOB C
y4€TOM 33JaHHOM aOCOJIFOTHOM MOTPEIIHOCTH U3MEPEHMI;

. MIPOBOANTh HCCIEAOBAHUE 3aBUCUMOCTH OAHOW (PU3UUECKOW BEIUYMHBI OT APYroil ¢
HCIOJIb30BAaHUEM MPSIMBIX M3MEPEHUN (3aBUCHMOCTH IyTH PaBHOMEPHO JBMIKYIIErocs Tela OT BPEMEHM
JIBUKCHMSI Tella, CHJIbI TPEHHUs CKOJBbXKEHHsS OT Beca Tella, KauecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CHJIBI TPEHHUS OT IUIOIIAJU COIPUKOCHOBEHMS TEJ, CHJIbl YNPYTrOCTU OT YJJIMHEHUS
MPY>KUHBI, BBITAKUBAIOIIEH CUIIBI OT 00bEMa MOrpYKEHHOM YacTW Tella U OT IUIOTHOCTU KHUAKOCTH, €€
HE3aBHCUMOCTH OT IJIOTHOCTH Tella, OT TJyOMHBI, Ha KOTOPYIO MOTPY’KEHO TEN0, YCIOBUN IJIaBaHUS Tel,
yCIIOBU paBHOBECHsI pplyara U 0JIOKOB), y4acTBOBaTh B INIAHMPOBAHUU y4eOHOTO MCCIIEJOBAHUS, COOMPATh
YCTAaHOBKY M BBINOJHATH HW3MEpPEHUs, Cienys MpeaJoKEeHHOMY IUIaHy, (QUKCUPOBATh PpPe3yJibTaThbl
MOJTyYEHHOH 3aBHCHMOCTH (DU3UYECKUX BEJIMYMH B BHJE NPEAJIOKEHHBIX TaOJIUI M TrpaduKoB, JenaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHMS;

. MIPOBOJIUTH KOCBEHHBIE U3MEPEHHsI (PU3UUECKUX BEJIMYMH (IUIOTHOCTH BEILECTBA KUJKOCTU U
TBEPAOIO TeNa, CUJIa TPEHMsI CKOJIBKEHMsSI, JaBJICHHE BO3/lyXa, BBITAJKMBAIOLIAsl CHJA, ACHCTBYIOLIAs Ha
NOTPYXKEHHOE B KHUJIKOCTh TeNo, KO3()(UIUEHT MOJE3HOI0 JEHCTBUS NMPOCTBIX MEXAaHU3MOB), CIELys
MPEI0KEHHOW MHCTPYKLUMU: TPU BBIIOJHEHUH M3MEpPEHUI coOMpaTh SKCIEPUMEHTAIBbHYIO YCTaHOBKY M
BBIYHCIIATh 3HAYEHUE HCKOMOW BEJTMYHHBI;

. co0JIroAaTh MpaBuiia TEXHUKHM 0€30I1aCHOCTH IpHU paboTe ¢ J1abopaTOPHBIM 000PYIOBAHUEM;

. yKa3blBaTh NPUHIUIMbI JAEHCTBHUS NMPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECBHI, TEPMOMETD,
JMHAMOMETp, COOOIIAI0IINECs COCyAbl, 0apOMETp, phluar, MOABMKHBIN M HEMOABMKHBIN OJOK, HAKJIOHHAS
IJIOCKOCTB;

. XapaKTepu30BaTh MPUHIMIBI TEHCTBUS M3YyUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OIOpPOM Ha MX OMHUCAHUSA (B TOM YHCIE: MOALIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THIPABINYECKUN Mpecc,
MaHOMETp, BBICOTOMEp, MOPLIHEBOM HACOC, apeoMETp), HCIONIb3Yysl 3HAHMUS O CBOWCTBAX (PU3NYECKUX
SABJICHUN U HEOOXOMMbIe (PU3MUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

. MPUBOJIUTH MPUMEPHI (HAXOAUTh UHYOPMAILIMIO O TPUMEpaxX) MPAKTUYECKOTO UCIIOIb30BaHUS
¢u3nyeckux 3HaHUH B TIOBCEAHEBHOM >KM3HU JUIs obOecredyeHUs O€30MacHOCTH TpU OOpAIeHUH C
npubopaMM ¥ TEXHUYECKHMHU YCTPOMCTBAMH, COXPAaHEHHs 3/I0POBbs U COOJIOJICHHUS HOPM HKOJIOTHYECKOTO
MOBE/ICHUS B OKPY’KAIOLIEH CPELIE;



. OCYIIECTBIISATH OTOOpP MCTOYHHKOB MH(OopManuu B MIHTEpHETE B COOTBETCTBHH C 33/1aHHBIM
MOUCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHMA M IyTEM CpPaBHEHMS Pa3IMYHBIX HCTOUYHUKOB
BBIJICIISITh MHPOPMAIINIO, KOTOPAs SBIISETCS POTUBOPEYUBOM MIIH MOXKET OBITH HEIOCTOBEPHOI;

. WCIOJb30BAaTh MPH BBHIMOJIHEHUH Y4YEOHBIX 3aJaHUi HAyYHO-TIONYJSIPHYIO JIMTEPaTypy
(bU3MUECKOTO CONEepKAaHUs, CIPAaBOYHBIE MaTepualibl, pecypchl ceTd IHTepHeT, BiIaneTh HpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBanus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

. CO371aBaTh COOCTBEHHBIE KpaTKWE NHCBMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE 2—3
MCTOYHHUKOB MH(OpMAIK (PU3UIECKOTO COJACPKAHUS, B TOM YUCIIE IMyOJMYHO JeTaTh KPaTKUE COOOIICHHS
O pe3yibTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAHUM, NMPH 3TOM I'PAaMOTHO HCIIOJIB30BAaTh W3YYCHHBIN
MOHATUIHBIN anmapaT Kypca (PU3HMKH, COITPOBOKAATH BBICTYIICHUE MPE3EHTALINEH;

. IIPY BBITIOJHEHUH YYEOHBIX MMPOSKTOB U MCCICAOBAHUN PACIPENENIATh O0SI3aHHOCTH B TPYIIIE
B COOTBETCTBUHM C IOCTaBJICHHBIMU 3aJladyaMH, CIEIUTH 32 BBINOJHEHUEM IUIaHA JCHCTBHM, aJeKBaTHO
OLICHMBAaTh COOCTBEHHBIH BKJIAA B  JIEATEIBHOCTh TPYMNIBI, BHICTPaUBaTh KOMMYHHUKAaTHBHOE
B3aMMO/ICHCTBHE, YUUTHIBAsE MHCHHE OKPY>KAIOIHX.

K xoniy oOyuenus B 8 kJjiacce mpenMeTHBIE Pe3yibTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPa)XaTb
Cc(OPMHUPOBAHHOCTD Y O0YUArOIUXCS YMEHUI:

. HCIIOJIB30BATh IOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE IBM)KEHUE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIIMUYECKUE U aMOp(HbIE Tella, HACHIIEHHBI U HEHACHICHHBIH
nap, BJIQXKHOCTb BO3/JyXa, TEMIEpaTypa, BHYTPEHHSsS HHEprus, TEIUIOBOW JABUIaTellb, 3JIEMEHTapHBIN
NIEKTPUYECKUI 3apsifl, DJICKTPUUECKOE II0JI€, MPOBOJHUKHM M JUIJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKHUN
TOK, MAarHUTHOE T10JIE;

. pa3nuyarh sBIE€HUS (TEIJIOBOE pACHIMPEHMEe M CKaThe, TeIulonepeaaya, TerIoBOe
paBHOBECHE, CMauYMBAHNE, KAIIWJUIAPHBIEC SIBICHUS, UCIIAPEHHUE, KOHJICHCALUs, IIJIaBJICHUE, KPUCTAILIN3ALUs
(oTBepAeBaHKE), KHUIIEHUE, Temionepenada (TEIIONPOBOJHOCTb, KOHBEKLUS, HU3IYyYEHHE), 3JIEKTPU3aALMs
T€Jl, B3aUMOJIECUCTBUE 3apsAJ0B, ACHUCTBUSA DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBUE
MarHuTOB, JE€HCTBME MAarHUTHOIO IOJII Ha IPOBOJHUK C TOKOM, 3JIEKTPOMArHuTHas HMHIYKIHS) IO
ONMCAaHWIO WX XapaKTEePHBIX CBOWCTB M HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOIIMX IaHHOE (U3UIECKOEe
SBJICHUE;

. pacro3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3NYECKHUX SIBICHUN B OKPYXKAIOIIEM MHpE, B TOM
yucie Gu3nueckue sBIEHUs B MPUPOJIE: TOBEPXHOCTHOE HATSIKEHUE U KalMJUIAPHBIE SIBICHUS B NMPUPOJIE,
KpHUCTaJUIbl B Ipupoje, uditydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOpCKHE OpH3bI, 00pa30BaHUE POCHI,
TyMaHa, HHes, CHera, J3JeKTpUYeCKHe SIBJICHHS B arMocdepe, 3JIEKTPUUECTBO HKMBBIX OpPraHU3MOB,
MarHMTHoe mnoiie 3emiid, Apend moarocoB, posib MAarHUTHOTO MOJIS Ui KU3HU Ha 3eMJle, MOJSIPHOE CUSTHUE,
IIPU TOM NEPEBOAUTH MPAKTUYECKYIO 337a4yy B y4eOHYI0, BBIJIENATh CYLIECTBEHHbIE CBOMCTBA (NPU3HAKH)
(bu3NYECKUX SIBICHUM;

. OINUCHIBaTh HM3y4YEHHBIE CBOMCTBAa Tel W (U3MYECKUE SBICHUS, MCIONB3YS (U3UUECKUe
BEJIMYMHBI (TEMIEepaTypa, BHYTPEHHSS HEPrus, KOJINYECTBO TEIUIOTHI, YAelbHas TEIIOEMKOCTh BELIECTBa,
yJllenbHas TeII0Ta IUIaBJIeHUs, yelbHas TeI10Ta NapooOpa3oBaHus, yielbHas TEIJI0Ta CrOpaHus TOILUIMBA,
KO?(Q(ULUEHT TMOJIE3HOTO JCHCTBHS TEIUIOBOM MalllMHbI, OTHOCHUTEJIbHAas BJIAXKHOCTb BO3/yXa,
JNEKTPUYECKUI 3apsifl, CHJIa TOKa, DJIEKTPUYECKOE HANPSIKEHUE, CONPOTUBIEHUE MPOBOJHUKA, YAEIBHOE
COINPOTHBIIEHUE BEIECTBA, pabOTa M MOIIHOCTh 3JEKTPUUECKOrO TOKAa), MPU OMNUCAHUU TPaBUIBHO
TPAaKTOBaTh (PU3MYECKHUI CMBICI MCIIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U eTMHUIBI (PU3MUECKUX BEJTUYUH,
HaXoJUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIWYMHY C JAPYTMMH BEJIMYMHAMM, CTPOUTH
rpaduKu U3yYeHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

. XapaKkTepu30BaTh CBOICTBa Tel, (U3MUECKUE SBJIECHUS U IMPOLECCHI, UCIOJIb3YsS OCHOBHbBIE
I0JIOKEHUS MOJIEKYJISIPHO-KMHETUUECKON TEOpUN CTPOECHMSI BELECTBA, IPUHLIMII CYNIEPIO3ULIMH ToJIeH (Ha
KauyeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHU 3apsaa, 3akoH Oma JuIs ydacTka uemnu, 3akoH Jxoymns—Jlenna,
3aKOH COXpAHEHHs SHEpPIruu, MpPU 3TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alUCBIBATh €ro
MaTeMaTH4YECKOE BBIPAKECHUE;

. OOBSICHATH (PU3MUYECKHE MPOILECCHl U CBOMCTBA Tell, B TOM YMCJIE€ M B KOHTEKCTE CUTYyalui
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NMPUUMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE
3 1-2 jmoruyeckux IIAaroB ¢ OMOpoi Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3MUECKHUX SBIECHUH, (QU3NUYECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;



. pemaTh pacyéTHble 3aJaun B 2—3 AENUCTBHS, UCTIONb3Ys 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOLIME
¢u3nyeckre BETUYMHBI: HAa OCHOBE aHAJIM3a YCJIOBHUS 3a/laud 3alHCHIBAaTh KPATKOE YCIIOBHUE, BBISBISATDH
HE/I0CTAaTOK JAHHBIX Ul pEIEHHs 3a7auu, BBIOMpaTh 3aKOHBI U (POPMyJIbl, HEOOXOAUMBIE I €€ pelIeHus,
MIPOBOJIUTH PAcU€Thl U CPABHUBATH MOYyYEHHOE 3HaUCHHE (PU3MUYECKON BEIMYMHBI C U3BECTHBIMH JAHHBIMU;

. pacrio3HaBaTh IMpPOOJEMbl, KOTOPbIE MOXHO PEIIUTh NPU MOMOUIM (PU3UYECKHX METOJIOB,
HCIOJIb3Ysl OIMCAHUE MCCIIEOBAHMS, BBIIEIATH IIPOBEPSAEMOE IPEAIION0KEHUE, OLICHUBATh IPABUIIBHOCTD
MOPsAJIKA IPOBECHUS UCCIIEN0BaHNs, 1€TIaTh BbIBOBI;

. MIPOBOJIUTH OMBITHI MO0 HAOIOACHHUIO (PU3UUECKUX SBICHUNA WM (PU3MUECKUX CBOMCTB Tl
(KanuJuIApHBIE SBJICHMSI, 3aBUCUMOCTb [JaBJICHUS BO3[JyXa OT €ro o0béMa, TeMIleparypbl, CKOPOCTH
IIpoLiecca OCThIBAaHUS U HAarpEBaHUs MIPU U3IYUYEHUH OT L[BETA U3JIy4yarouiel (IOIJIoMAoLIeil) TOBEPXHOCTH,
CKOPOCTb MCIIAPEHUS BOJBI OT TEMIIEPATYpPhl KUAKOCTU U IUIOIIALU €€ IIOBEPXHOCTH, NIEKTPU3ALUS TEl U
B3aUMOJICICTBUE AJIEKTPUUYECKUX 3apAI0B, B3aUMOJAECWCTBUE IIOCTOSIHHBIX MAarHUTOB, BU3yaJU3allUs
MarHMTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JEMCTBHUSI MAarHUTHOIO IOJIA Ha MPOBOJHUK C TOKOM, CBOWCTBA
AJIEKTPOMArHuTa, CBOWCTBA JJIEKTPOJBUTATENS MOCTOSHHOTO TOKa): (OPMYJIHMPOBATH IPOBEPSEMbIE
IPEIIOI0KEHNs, COOUpaTh YCTAaHOBKY M3 IPEJIOKEHHOro OOOpYJOBaHUS, ONMCHIBATH XOJ OIBITA U
(hOpMyJIHUPOBATH BHIBOJIBI;

. BBIIIOJHATD NPSAMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIIBHON BJIAXKHOCTU BO3yXa, CHIIbI
TOKa, HAIpsDKEHHUS C MCIOJIb30BAaHUEM aAHAJIOIOBBIX MPUOOPOB U JATYUKOB (U3UYECKUX BEIMYUH,
CpaBHUBATh PE3YJIbTAThl U3MEPEHUHN C yUETOM 33JaHHONM aOCOJIFOTHON MOTPEIIHOCTH;

. IIPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTU OJHOM (PU3MUECKOH BEIWYMHBI OT APYroil ¢
HCIOJIb30BAaHUEM IPSMBIX U3MEPEHUH (3aBUCMMOCTb COIPOTHUBIICHHS IPOBOAHMUKA OT €r0 JUIMHBI, IUIOIIAH
IIOIIEPEYHOI0 CEYEHUS M YACIBHOIO COIPOTHUBIICHMS BEIIECTBA IPOBOJAHUKA, CHJIBI TOKA, MIYLIETO 4Yepes
IIPOBOJHMK, OT HANPSDKEHUS HA IPOBOJHMKE, HCCIECIOBAaHUE IIOCIENOBATEIIBHOIO W IApauIeIbHOIO
COEMHEHUI NPOBOJHUKOB): IJIAHUPOBATh HCCIIEIOBAaHUE, COOMPATh YCTAHOBKY M BBINOJHITH U3MEPEHUS,
clieflysl IpeasIoKEHHOMY IJIaHy, (PMKCHpPOBATh PE3ysbTaThl MOJYYEHHOH 3aBUCHUMOCTU B BUE TaOIuUL U
rpauKoB, JeJ1aTh BBIBO/BI [10 pE3yJIbTaTaM UCCIIEIOBAHNUS;

. IIPOBOJIUTh KOCBEHHbIE M3MepeHHs (U3NYeCKUX BeMMuuH (yZelabHas TemI0EMKOCTh
BEIIECTBA, COMPOTUBJICHHWE IPOBOJHHMKA, PadOTa M MOITHOCTh 3JEKTPUYECKOTO TOKA): IUIAHUPOBATH
M3MEpEeHus, COOUPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs MPEI0KEHHOW UHCTPYKIUH, U BBIYUCIATD
3HAYEHHUE BEINYUHBL;

. co0Jro1aTh MpaBUiIa TEXHUKHU OE€30IIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

. XapaKkTepu30BaTh MPUHIMIBI IEHCTBUS U3YyUYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOUCTB C
OMOpoil Ha WX oOmucaHus (B TOM 4YHCIE: CHUCTEMa OTOIUIEHUS JIOMOB, TMIPOMETp, HapoBas TypOuHa,
amrnepMeTp, BOJIBTMETP, CUETYMK DJIEKTPUUECKONM OSHEPruu, dSJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
HarpeBaTelbHble 3JIEKTPONPUOOPH  (IpUMEPHI), BIIEKTPUUYECKUE NPEAOXPAHUTENIM, 3SJIEKTPOMArHMT,
AJIEKTPO/IBUraTeNb IOCTOSHHOIO TOKa), HCIOJIb3YsS 3HAHMS O CBOMCTBaxX (U3MYECKUX SBICHUN H
Heo0Xo1uMble PU3NUECKHE 3aKOHOMEPHOCTH;

. pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA U M3MEPUTENIbHbBIE NPUOOPHI MO CXEMaM U
CXEMaTUYHBIM pPHCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, THIPOMETP, JABHUraTesb
BHYTPEHHEIO CTrOpaHHs, DJJIEKTPOCKOI, PEOCTaT), COCTAaBJISTh CXEMbl JJIEKTPUYECKUX LEmed C
MOCJIe/IOBATEIbHBIM M TapauleJIbHBIM COECJUHEHHUEM JJIEMEHTOB, pa3jiuyas yCJIOBHble 0003HAuCHHS
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

. MPUBOAUTH MPUMEPHI (HAXOIUTHh MH(POPMAIIUIO O IpUMEpax) MPaKTHYECKOTO UCIIOIb30BaHUs
¢bu3nyecKnx 3HAHUI B MOBCEIHEBHON >KM3HM JJs oOecredeHHs O€30IacHOCTHM NpU OOpalleHuHu ¢
npubopamMM ¥ TEXHUYECKHMHU YCTPOMCTBAMH, COXPAHEHHS 3/I0POBbsl U COOIIOJCHHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY’KAIOLIEH CpeIE;

. OCYLIECTBIATh TMOUCK MHGpOpManuu (U3NYECKOro coaepkaHus B MHTepHeTe, Ha OCHOBE
HUMEIOLIUXCS 3HAHUN U MTyTEM CPaBHEHHUS JOIMOJHUTEIbHBIX HCTOYHUKOB BBIACNIATH HH(GOPMAIIMIO, KOTOPast
SBIISICTCS IPOTHBOPEUMBON MIIM MOXKET OBITh HEZOCTOBEPHOI;

. WCIOJIb30BaTh TPU BBHINOJHEHUH Y4YeOHBIX 3aJaHuil HAy4YHO-NOMYJISIPHYIO JIUTEpaTypy
($u3MYeCcKOro coaep)kaHusi, CIPaBOYHbIE MaTepUanbl, pecypchl ceTd VIHTepHeT, BiafeTh NpuéMamu
KOHCIIEKTHPOBAHU TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUH U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

. co3/l1aBaTb COOCTBEHHbIE IHCbMEHHBIE U KpaTKue YCTHBIE cooOIeHus, o0oOuias
MHPOpPMALMI0O U3 HECKOJBKMX MCTOYHHKOB (DU3UYECKOTO COJACp)KaHUS, B TOM YHUCIE ITyOJUYHO
MPEJICTaBIATh PEe3yNbTaThl MPOEKTHOMW MM HCCIEAOBATEIbCKOM NIE€ATENbHOCTH, MPH 3TOM TI'PAMOTHO



WCIIONBh30BaTh M3YYCHHBIM TOHATHUWHBIN ammapar Kypca (HU3WKH, COMPOBOXIATh BBICTYIUICHHE
MpE3EHTALMEN;

. NP BBITIOJIHCHUHM Y4YEOHBIX TMPOCKTOB U  HCCICAOBAHUN  (PU3MUECKHX TMPOIECCOB
pacrpenenath OOS3aHHOCTH B TPYyNIe B COOTBETCTBHH C TIOCTaBJICHHBIMHU 3ajladyaMH, CJICIUTh 3a
BBITIOJIHCHUEM IIJIaHA JEHCTBUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIM BKJAJ B
JEATEIIbHOCTh TPYNIIbl, BBICTPAMBAaTh KOMMYHUKATUBHOE B3aWMOJCUCTBUE, NPOSBIAS TOTOBHOCTh
paspeniaTh KOH()IUKTHI.

K xoHiy oOyueHus B 9 kJjiacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)kaTb
c(OPMHPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUI:

. UCIOJIb30BaTh  IIOHATHA: CHCTEMa  OTCYETa, MaTepuaibHas  TOYKa, TPACKTOpUS,
OTHOCUTEIIBHOCTh ~ MEXaHMYECKOTo JBW)KEHHUs, nedopmanus (ympyras, IUIacTHUYECKas), TpEHHE,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KHU, LHEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEIO,
HEHTP TSDKECTH TBEPIOrO Tela, paBHOBECHE, MEXaHMYECKHUE KoJeOaHUs M BOJIHBI, 3BYK, MH(pa3ByK H
YJIBTPa3BYK, 3JIEKTPOMArHUTHBIC BOJHBI, IIKalda 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JaTbHO30PKOCTh, CHEKTPhl HCIYCKaHUS W TOTJOLIeHMS, anb(pa, OeTa- M ramMma-u3IydeHHusi, HU30TOIIBI,
AJIepHAast SHEPIreTHKA;

. pa3nuyarh SIBI€HHUS (PaBHOMEPHOE UM HEPaBHOMEPHOE NPSIMOJIMHEWHOE JBUKECHHE,
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JBUXKEHHE, CBOOOAHOE MaJileHHE Tell, PaBHOMEPHOE [BM)KEHHUE I10
OKpPY’KHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE JIBUKEHHUE, KojeOaTelabHOE ABM)KEHME (3aTyXarouiue u
BBIHY)KJICHHbIC KOJIeOaHUs), PE30HAHC, BOJHOBOE [JBW)KEHHE, OTpaXXeHHE 3BYyKa, MPSIMOJIMHEIHOEe
pacnpoCTpaHEHUE, OTPAKEHUE U NIPEIOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
Oeroro cBeTa B CHEKTP U CIOXKEHUE CIEKTPAJbHBIX LIBETOB, JHCIIEPCUS CBETa, €CTECTBEHHas
PaZ0aKTUBHOCTb, BO3HUKHOBEHHUE JMHEMUYATOro CIEKTpa M3Iy4YEHMs) 110 ONUCAHMIO UX XapaKTEePHBIX
CBOWCTB M Ha OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

. pacro3HaBaTh MPOSIBICHHE M3YYCHHBIX (U3NYECKUX SBICHUH B OKpPY’)KaIOIIeM MHUpPE (B TOM
yuciae (U3MYecKue SBJICHHUS B NPUPOAE: NMPWIMBBI U OTJIMBBI, JBUXKEeHHE IU1aHeT COJIHEYHOW CHUCTEMBI,
PEaKTHMBHOE [BWJKEHHE JKUBBIX OpPraHW3MOB, BOCIHPHUATHE 3BYKOB JKMBOTHBIMHU, 3EMIIETPSCEHUE,
celicMU4ecKHe BOJIHBI, IlyHaMH, 3X0, [[BETa T, ONTUYECKHE SBJICHUS B IPUPOJE, OMOIOTHYECKOe AeHCTBHUE
BUIMMOTO, YJIbTPA(pHUOJIETOBOIO M PEHTTEHOBCKOTO HW3IyYCHHH, €CTECTBEHHBIH paJMOAKTHBHBIA (OH,
KOCMHUYECKHE JIy4M, PaAHMOAKTHBHOE W3JIyYE€HUE NIPHUPOJHBIX MHHEPAJIOB, JACHCTBHE pPaJAMOAKTHBHBIX
U3JTy4YE€HUN Ha OpraHU3M 4YeJIOBEKa), IPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 33/7ayy B y4eOHYIO, BBIIEISTH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3MUECKUX SBICHUH;

. ONMCHIBATh M3YYEHHbIE CBOWCTBA Tel WU (PU3MYECKHE SIBICHUS, HCIOJB3Yyd (U3MUECKUe
BEIMYMHBI (CpeIHSAsI M MIHOBEHHass CKOPOCTb Tejla IpU HEPaBHOMEPHOM [JBH)KEHUH, YCKOPEHHE,
IepeMenIeHue, IyTh, YIJIOBas CKOPOCTb, CHJIA TPEHHs, CWJIA YNPYrOCTH, CHJIA TSHDKECTH, YCKOPEHHE
CBOOOJHOIO MaJEHUs, BeC Teia, MUMIYJbC Teja, MUMIYJIbC CHJIBI, MEXaHWYecKas padoTa M MOIIHOCTb,
MMOTEHIMAIbHAs DHEPrusl TeJla, MOJHATOIO HaJ IOBEPXHOCTHIO 3€MJIM, NOTEHLMUAIbHAs JHEPTUs CHKATOU
NPY>KUHBI, KHHETHYECKasi SHEPrus, MOJIHAs MeXaHUYecKasi SHEprus, MepuoJ] U 4acToTa KojeOaHHi, JinHa
BOJIHBI, TPOMKOCTB 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeNb MPEJIOMIICHUS CPEIbl), IPH ONUCAHUH
NPaBUIBHO TPAKTOBATh (U3NYECKUN CMBICI HCHONb3YEMBIX BEJIUYMH, OOO3HAYEHUS U EJUHMIIBI
(Gbu3NYECKUX BEIMYUH, HAXOAUTH (OPMYJIbI, CBSI3BIBAIOLINE AAHHYIO (U3NYECKYIO BEIMYUHY C APYTUMU
BEIMYMHAMH, CTPOUTH IPahUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

. XapaKkTepu30BaTh CBOMCTBA TeJ, (U3MUECKHE SBICHHUS U TPOILECCHI, HCIOJIb3YsS 3aKOH
COXpaHEHUs DJHEPIUU, 3aKOH BCEMUPHOIO TATNOTEHUS, MPUHLHUII CYNEPIO3ULUM CHJI, IPUHLUI
OoTHOcHTENbHOCTH ['ammies, 3akoHbl HbOTOHA, 3aKOH COXpaHEHWs HMMIYJIbCA, 3aKOHBI OTPAKEHHS U
[IPEJIOMIICHUsSI CBETA, 3aKOHBI COXPAHEHMs 3apsiZlI0OBOIO MU MACCOBOIO YHUCEN NPU SAIEPHBIX PEAKUUAX, IPU
3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alHChIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

. OOBSICHATH (PU3MUYECKHE TMPOILECCHl U CBOMCTBA Tell, B TOM YMCJIE M B KOHTEKCTE CUTYyalui
MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABISATh NPUUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE
U3 2-3 JIOTMYECKUX IIAroB ¢ OMOpoil Ha 2—3 M3yueHHBIX CBOMCTBA (PU3MUECKUX SBICHUU, (PU3NUECKUX
3aKOHOB WJIA 3aKOHOMEPHOCTEH;

. pemiate pacu€THble 3ajayd (ONUparoIMecs Ha CUCTeMY M3 2—3 ypaBHEHHUI), MCIONb3YS
3aKOHBl M (OPMYJIbI, CBS3bIBAIOIIME (U3MUECKHE BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBUS 3aJa4M
3aMuchIBaTh KPaTKOE YCIIOBHUE, BBISBIATh HENIOCTAIOIIME WM U30BITOYHBIE JAaHHBIE, BHIOMPATh 3aKOHBI U



(bopMyIIbl, HEOOXOUMBIE ISl PEIICHUS, IPOBOAUTH PACYETHI M OIICHWBATh PEATUCTHYHOCTH MOJTYYCHHOTO
3Ha4YeHUs1 PU3NUECKOI BETMUNHBL;

. pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIATh TPHU MOMONIM (HU3HYECKHX METOJIOB,
UCTIOJB3Yys ONMUCAHUE WCCIICAOBAHMS, BBIJACIATH MPOBEPSEMOE MPEANON0KEHHE, OIICHUBAThH MPABUIBLHOCTD
MopsiIka TIPOBEJICHUSI MCCIICOBAHUS, JEIaTh BBIBOJBI, WHTEPIPETUPOBATH PE3yJbTaThl HAOIIONCHUH |
OTIBITOB;

. MIPOBOJIUTH OMBITHI 10 HAOIOJICHUIO (U3UYECKUX SBICHHA WM (PU3HMUYECKUX CBOWMCTB TEI
(u3y4yenue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHUs SHEPrUH, 3aBUCHUMOCTH IEpuoja KoJjeOaHMit
NPY>KMHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPYKUHBI U HE3aBUCHMOCTH OT aMILIMTYIbl MajbIX
KoJie0aHuH, TMPSAMOJIMHEWHOE PaCIpPOCTPAHCHHE CBETa, pas3sIoKeHHE Oeloro cCBera B CHEKTpP, M3ydeHHE
CBOWCTB M300paXKCHHUsI B IUIOCKOM 3€pKaJie M CBOWCTB HM300paKCHUs MpenMeTa B COOMparolieid IMH3E,
HAOJIOICHNE CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB M3JIyYEHHS): CAMOCTOSITEILHO COOMpaTh YCTAaHOBKY W3
U30BITOYHOTO Habopa 000PYAOBaHMSI, OMMCHIBATH XOJI OIIBITA U €T0 PE3YJIbTaThl, JOPMYIUPOBATH BHIBOJIBI,

. MIPOBOJIUTH MPH HEOOXOAMMOCTH CEPHUI0 NPSMBIX U3MEPEHHH, ONpenensist cpelHee 3HaUYCHHE
U3MeEpsieMO BEMUYUHBI ((OKYCHOE PACCTOSITHUE COOMPAOIICH JUH3BI), 0OOCHOBBIBATH BHIOOP crocoba
M3MepeHus (M3MEPHUTEIBHOTO PHOOopa);

. MIPOBOJIUTH MCCIICJIOBAHUE 3aBUCUMOCTEH (PM3UYECKUX BEJIMYUH C UCIOIb30BAHUEM IPSIMBIX
M3MEpEHUH (3aBHCUMOCTD ITyTH OT BPEMEHHU IPHU PAaBHOYCKOPEHHOM JIBU)KEHUHU 0€3 HaYallbHOW CKOpPOCTH,
nepuoJia KojaeOaHuii MaTeMaTHYECKOT0 MassTHUKA OT JUTUHBI HUTH, 3aBUCIMOCTH YTJIa OTPaKCHHUs CBETa OT
yria MaJeHus M yria MpesioMICHHS OT yria MaJeHHUs): IJIAaHWPOBATh HMCCIIEJOBAHUE, CaMOCTOSITEIHHO
coOHMpaTh YCTAaHOBKY, (DMKCHPOBATh PE3YJIbTAThl MOJYUYCHHONH 3aBHUCUMOCTH (U3NYECKUX BEIMYMH B BUIC
TaOIUI] ¥ TPaQUKOB, AETATh BEIBOBI 0 PE3yJIbTaTaM HUCCIIETOBAHMS;

. MIPOBOJIUTh KOCBEHHBIC U3MEPCHUSI (PU3MUECKUX BEIUYHMH (CPEIHSST CKOPOCTh U YCKOpPEHHE
Tela TpH PaBHOYCKOPEHHOM JIBWKCHHWH, YCKOPEHHE CBOOOIHOTO TaaeHHs, >KECTKOCTh TPY>KUHBI,
KOO QUIIMEHT TPEHHs CKOJIBKEHHS, MEXaHW4ecKas paboTa M MOIIHOCTh, YacTOTa M MEPHOJ KoJeOaHMit
MaTeMaTHYeCKOTO W TPY>KUHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOMpAOIICH JMH3BI, paJHOaKTHBHBIN
(GOH): IUIAHUPOBaTh W3MEPEHUs, COOMpATh IKCICPUMEHTAIBHYI0 YCTAHOBKY M BBINOJHATH W3MEPEHUS,
cliefysl TIPENJIOKEHHON WHCTPYKIMH, BBIYUCISATH 3HAYEHHE BEJIMYMHBI M aHATU3UPOBATH IOJyYCHHBIE
pe3yabTaThl C YYETOM 3aIaHHOM MOTPEITHOCTH H3MEPCHHIA;

. co0Ir01aTh MpaBmiIa TEXHUKH OE30MTACHOCTH MPH PaboTe ¢ 1a00paTopHBIM 000y IOBAaHHUEM;

. pa3nuyaTh OCHOBHBIC TPU3HAKU HM3YYCHHBIX (PU3MUYECKMX MOJEJICH: MarephaibHas TOYKa,
a0COIOTHO TBEPAOE TENO, TOUYSUHBIH MCTOYHUK CBETA, JIyd, TOHKAs JHMH3a, TUIAHETapHas MOJENb aroma,
HYKJIOHHAsl MOJIeJIb aTOMHOT0 s171pa;

. XapaKTepu30BaTh MPUHIIMIIEI ACUCTBUS W3YYEHHBIX MPUOOPOB M TEXHHUYECKHX YCTPOWCTB C
OIOPOM Ha MX OMHUCAHHUSA (B TOM YHUCIIE: CIIUOMETP, NaTUUKU MOJIOKEHUS, PACCTOSHUS U YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, IEPHUCKOM, (OTOANMmapaT, ONTHUYECKUE CBETOBOJBI, CIEKTPOCKOI, O3MMETpP, Kamepa
Bunbcona), ucmonp3yss 3HaHHA O CBOWCTBaX (DM3MYECKUX SIBIEHHUM U HeoOXoaumble (uznueckue
3aKOHOMEPHOCTH;

. UCMOJb30BAaTh CXEMBbl M CXEMaTHYHbIE PHCYHKHM H3YyUEHHBIX TEXHHYECKHX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKUX IPOILECCOB IMPH PEIICHUH YYeOHO-NMPAKTUYECKUX 3ajad,
OINTUYECKUE CXEMBI JIJIsl TOCTPOEHUS M300pakeHU B IIJIOCKOM 3epKajie U coOMuparolei JTuH3e;

. MIPUBOANTE MPUMEPHI (HAXOIUTHh MHPOPMAITUIO O IPUMEPAX) MPAKTHYECKOTO HCIIOIB30BAHHS
¢u3nyeckux 3HaHMNH B TIOBCEAHEBHOM >KM3HU Ul obOecredyeHUs O€30MacHOCTH NpU OOpaIeHUH C
npuOOpaMH ¥ TEXHUYECKHMHU YCTPOMCTBaMH, COXPAaHEHHS 3I0POBbs U COOIIOJICHHUS HOPM DKOJIOTHIECKOTO
MOBEJICHUSI B OKPY KaIOLIeH cperie;

. OCYNIECTBIISITh ~ TOWUCK  WHpopManmuu  (U3NYIECKOTO  cojiepkaHuss B MHTepHere,
CaMOCTOSITENIbHO  (DOPMYJUPYsl TIOMCKOBBIM 3ampoc, HAaXOAMTh MYTH ONpPEJeNeHUs] JOCTOBEPHOCTH
MOJTyYeHHOH nH(OpMAIMK Ha OCHOBE MMEIOIIMXCS 3HAHUN ¥ TOTIOJTHUTEIIHHBIX UCTOYHHUKOB;

. WCMONIb30BaTh TIPU BBHIMOJTHEHUH YUYEOHBIX 3a/laHuil HAYYHO-MIOMYJISPHYIO JIUTEPATypy
(GU3NIECKOTO COAEpIKaHUs, CIPABOYHBIE MaTepUaNbl, pecypchl ceTH VIHTepHeT, BiafeTh NpuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, peoOpa3oBaHus MHPOPMAIIUK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

. co3/laBaTh COOCTBEHHBIE NMHMCHMEHHBIE M YCTHbBIE COOOIIEHHS Ha OCHOBE HMH(pOpMAIMM M3
HECKOJIbKUX MCTOYHUKOB (PU3NYECKOTO COJIEPIKAHMS, ITyOIUIHO TPEACTABISTh Pe3yIbTaThl MPOSKTHON HIIH
HCCIIEI0BATENBCKON JIeATENbHOCTH, P 3TOM I'PaMOTHO HCIOJb30BaTh M3YUYEHHBIH MOHATUHHBIN ammapar



U3y4aeMoro paszena (U3MKH M COMPOBOXAATh BBHICTYIUICHHE Mpe3eHTaluell ¢ y4yéToM OCOOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB.

TemaTuveckoe MIIaHMPOBaAHUE

7 kaace

Ne HaumeHoBaHue KounyecTBo 4yacoB JuiekTpoHHbIE (HUGPOBDbIE)

n/n pa3aesioB u TeM o0pa3oBaTe/ibHbIE PeCypPChI
nporpaMmb: Bcero | Kontpoabnbie | IlpakTnueckue

padoThI padoThI

Paznen 1. ®u3uka u e€ poib B

MO3HAHUM OKPY:KAKIIEero Mupa

1.1 | ®usuka - Hayka O 2 bubmmorexa [IOK
npupozie https://m.edsoo.ru/7f416194
1.2 | ®usuueckue BEIUYUHBL | 2 0,5 bubmuoreka [JOK
https://m.edsoo.ru/7{416194
1.3 | EcTecTBeHHOHay4YHbBIN 2 1 bubnuoreka [IOK
METO/JI II0O3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Paznen 2. IlepBonayaibHble CBeJIeHUS 0 CTPOEHUH BelleCcTBA

2.1 | CtpoeHue BelecTBa 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194

2.2 | IBuxeHue u 2 1 bubnuotexa [JOK
B3aUMOJICICTBUE YACTHUIL https://m.edsoo.ru/7f416194
BEIIeCTBa

2.3 | ArperatHbie COCTOAHUS | 2 bubnnoreka [JOK
BEIIECTBA https://m.edsoo.ru/7f416194

Uroro no pazneny 5

Paznen 3. /IBu:keHune U B3auMo/ieiicTBHE Tel

3.1 | Mexanudeckoe 3 bubnuoteka [JOK
JIBIKEHHUE https://m.edsoo.ru/7f416194
3.2 | Uuepnus, macca, 4 1,5 bu6mmoreka [JOK
IUIOTHOCTh https://m.edsoo.ru/7f416194
3.3 | Cuna. Buasl cun 14 1 2 bubmuoreka [JOK
https://m.edsoo.ru/7t416194
Hroro no pazneny 21

Paznen 4. /laBienne TBEpAbIX

TeJl, JKUAKOCTEH U ra3on

4.1 | Hasnenwue. [lepenaua 3 bubnuorexa [JOK
JTaBIICHUS https://m.edsoo.ru/7f416194
TBEPABIMU TEIAMU,

KUJKOCTSMH M Ta3aMH

4.2 | JlaBiaeHue KUIAKOCTH 5 bubmuoreka [JOK

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

4.3 | AtmochepHoe naBienne | 6 bubmuorexa [JOK

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




4.4 | JleficTBUE KUIAKOCTH U 7 1 2 bu6mmoreka [IOK
rasa Ha Morpyk€HHOE B https://m.edsoo.ru/7t416194
HUX TEJIO
Hroro no pazgeny 21
Paznea 5. PaGora n MOIIHOCTB. JHeprus
5.1 | PabGoTa 1 MOILITHOCTh 3 1 bubnmoreka [JOK
https://m.edsoo.ru/7f416194
5.2 | IIpocThie MEXaHU3MBI 5 1,5 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
5.3 | Mexanuueckas sHeprus | 4 1 1 bubmuorexka [JOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO 68 3 11,5
YACOB I10 ITPOTPAMME
8 kiace
Ne HaumenoBanue KosmnuecTBo yacoB JyekTpoHHbIE (HU(POBBIE)
n/n pa3aesioB U TeM o0pa3oBaTe/ibHbIE PeCYpPChI
NPOrpaMMBI Bcero | KonTpoabnbie | [IpakTuueckue
padoThbI padoThI
Pazgen 1. TermioBble iBJICHUSA
1.1 | Ctpoenue u cBovictBa | 7 bubnuotexa [HOK
BEILIECTBA https://m.edsoo.ru/7f4181ce
1.2 | TenioBbIe MPOLIECCHI 21 1 4 bubnmnorexka HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3pnen 2. DiiekTpudeckne 1 MATHUTHBIE SIBJICHUS
2.1 | Dnexrpuueckue 7 1 bubmuoreka [JOK
3apsAabl. 3apsKCHHBIE https://m.edsoo.ru/7f4181ce
TeJa U ux
B3aUMOJICHICTBHE
2.2 | IlocTosTHHBIH 20 1 6 bubmmoreka [IOK
AIEKTPUIECKUN TOK https://m.edsoo.ru/7f4181ce
2.3 | MaruuTHbIe SIBICHHS 6 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f4181ce
2.4 | DnexTpoMarHuTHas 4 bubmuoreka [JOK
WHIYKIUS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 2 12

YACOB I10 [TPOTPAMME




9 kJjacc

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue
Ne (uudposrbie)
pa3esioB U TeM Kontpoabubie IlpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
MporpamMmMbl padoThbI padoThbI
pecypchbl
Paznea 1. MexaHn4yeckue siBJIeHHS
MexaHndeckoe
bu6mmoreka [JOK
JIBIJKEHHE U
1.1 10 1 https://m.edsoo.ru/7f41a
CHOCOOBI €T0
4a6
OITMCaHUs
bu6mmoreka [JOK
1.2 BsaumonerictBue ten 20 1 3 https://m.edsoo.ru/7f41a
4a6
bubmuoreka [JOK
1.3 3aKOHBI COXpaHEHUS 10 3 https://m.edsoo.ru/7f41a
4a6
Uroro no pazueny 40
Pazgen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bubmuoreka [JOK
Mexanunueckue
2.1 7 3 https://m.edsoo.ru/7f41a
KoaeOaHus
4a6
bubmuoreka [JOK
Mexanunueckue
2.2 8 1 2 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Hroro no pazneny 15

Pa3nen 3. DiieKTpoMarHuTHoe 1noJie u

IJIEKTPOMATrHUTHBIC BOJIHBI

DneKTpOMarHuTHOE
Hoe K bu6mmoreka [IOK
3.1 6 2 https://m.edsoo.ru/7f41a
JJIEKTPOMArHUTHBIC
4a6
BOJIHBI
Wroro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJIEHHS
3aKOHbI bu6mmoreka [IOK
4.1 pacnpocTpaHEHUs 6 2 https://m.edsoo.ru/7f41a
CBETa 4a6
JIuH3b1 B bubmuorexa [JOK
4.2 ONTHYECKUE 6 1 https://m.edsoo.ru/7f41a
npudopbI 4a6
bu6mmorexa [IOK
Paznoxenune Oemoro
4.3 3 1 https://m.edsoo.ru/7f41a
CBETa B CIIEKTP
4a6
Uroro no pazneny 15




Pa3gea 5. KBaHTOBBIE IBJICHUSA

Hcnyckanue u bubnmoreka [JOK
5.1 MOTJIOUICHHE CBETa 4 1 https://m.edsoo.ru/7f41a
aTOMOM 4a6
bubmuoreka [JOK
CtpoeHne aTOMHOTO
5.2 6 1 https://m.edsoo.ru/7f41a
Anpa 4a6
bubmuoreka [JOK
5.3 SnepHble peakuu 7 1 2 https://m.edsoo.ru/7f41a
4a6
Hroro no pazneny 17

Pa3nen 6. [loBTOpuTe1bHO-000011a101IHIT MOAY/Ib

[ToBTOpEHUE N

oGoGmeHHe bu6mmoreka [JOK
6.1 6 1 https://m.edsoo.ru/7f41a
COJIepKaHUs Kypca 426

¢u3uku 3a 7-9 xnace

Utoro no pazneny 6
OBHIEE KOJIMYECTBO
YACOB I1O 99 3 23

I[TPOTPAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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