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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJICHA Ha OCHOBE
MOJIOKEHU M TpeOOBaHMU K pe3yabTaraM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOHM 00pa30BaTeNIbHOM
nporpammel, npeactaBieHHbIX B @T'OC 00O, a Takxke ¢ yuérom denepaibHOl pabodeil MmporpaMMbl
BocnuTanus u Konnenuuu npenogaBanus yueOHoro npeamera «dusukay.

Copepxanue mporpaMMmbl 1O (U3MKe HampaBieHO Ha (HOpPMHUpPOBAHHE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH O0YyYarOMIMXCsl M OPTaHU3aUI0 N3ydeHUs (PU3MKU Ha JIEeSTeIbHOCTHON OCHOBE. B mporpamme
1Mo (GHU3MKE YYHUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro mpeamera B peanmsanuu tpeboBannii ®I'OC OO0 x
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yiibTaTaM O0ydeHUs, a TAK)KE MEXKIPEIMETHBIE CBS3H
€CTECTBEHHOHAYYHBIX Y4EOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHUsl.

[Iporpamma 1o ¢u3uKe ycTaHABIMBACT paclpeieiieHne yueOHOro Marepuaia 1o rojam ooydeHus (1o
KJlaccaMm), IpejyiaraeT NPUMEPHYIO MOCIeI0BaTEIbHOCTh U3yYEHHS] TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHSA
MIPEMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yUYaromuXCsl.

[Iporpamma o gusuke pazpaboTaHa ¢ HENbIO OKa3aHUS METOJMUYECKON OMOIIU YUYUTENIO B CO3/IaHUU
paboueii mporpaMmbl IO y4eOHOMY MPEIMETY.

duszuka ABISETCS CUCTEMOOOPA3YIOIUM ISl €CTECTBEHHOHAYYHBIX YUeOHBIX MPEIMETOB, MOCKOIBKY
¢du3nUecKre 3aKOHbI JIS)KAT B OCHOBE MIPOIIECCOB U SIBJICHHM, U3y4aeMbIX XUMUEH, OM0JI0rHel, acTpOHOMUEH
u ¢usznyeckoil reorpadueil, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTUHY MHpA, MPEAOCTaBISIET
HanOonee sicHple OOpas3Ipl MPUMEHEHHS HAYYHOTO METO/Aa IO3HaHUS, TO €CTh CHoco0a MONyYeHHS
JIOCTOBEPHBIX 3HAHUH O MHpE.

OnHa W3 TIIaBHBIX 337134 (DPU3MYECKOT0 00pa3oBaHMs B CTPYKType OO0IIero oOpa3oBaHHS COCTOUT B
(hopMUPOBaHUM €CTECTBEHHOHAYYHOW IPaMOTHOCTH U MHTEpECa K HayKe y 00yJarommxcsl.

Nzyuenne ¢pusuku Ha 6a30BOM ypOBHE MPEAIOIATAET OBJIAJCHHUE CICAYIOUIMMHA KOMIIETEHTHOCTSIMU,
XapaKTEPU3YIOLUIMMHU €CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJICHUS,
OLICHHUBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO HCCIIEAOBAHNUS;
MHTEPIPETUPOBATH JIaHHBIE U UCIIOJIb30BaTh HAYYHbIE 10KA3aTEIbCTBA JIJIs TIOJYyYEHHS BBIBOJIOB.

Lenu u3ydeHus ¢GU3MKK HA YpOBHE OCHOBHOIrO o0miero oOpa3zoBaHusi ompeneneHsl B Konuenmuu
npenojaBaHus yueOHoro npeamera «Pusnka» B 00pazoBaTelbHbIX opranusanusax Poccuiickoit @enepanuu,
pealn3yIoNMX OCHOBHBIE 00IIe00pa3oBaTeIbHble MPOTpaMMbl, YTBEpKIEHHOW peuieHneM Komnernu
MunucrepctBa npocselienus Poccuiickoit @enepanuu (nporokon ot 3 aekadps 2019 r. Ne [1K4BH).

Hean n3yvyenus pu3nKu:
pUOOpETEHNE HMHTEpeca M CTPEMJICHUS OOYYalOIIMXCS K HAayYHOMY HM3YyYEHUIO NPUPOJbI, Pa3BUTHE HX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEICTABICHUI O HAYYHOM METOJIe O3HaHUs U (OPMUPOBAHHE UCCIIEI0BATEIBCKOTO OTHOIICHUS
K OKPYXKaIOLIUM SIBIICHUSM;

(GbopMHpOBaHHE HAYYHOI'O MMPOBO33PEHHMSI KaK pe3yJbTaTa HU3Y4YEHHUsS OCHOB CTPOEHHUS MaTepuu u
(byHIaMEHTAIbHBIX 3aKOHOB (PU3HUKH;

(dbopMUpOBaHUE NPEACTABIECHUN O pod (QU3UKU JUIsl Pa3BUTHUS APYTUX €CTECTBEHHBIX HAayK, TEXHUKH U
TEXHOJIOTHI;

pa3BUTHE MPEACTaBICHUI 0 BOBMOXHBIX cdepax Oyayiei npodheccuoHaIbHON ASITENHHOCTH, CBI3AHHOU C
(GU3MKOM, MOArOTOBKA K AajbHENIIEeMY 00YYEeHHUIO B 3TOM HAIPABICHUH.

JlocTmkeHne STHX Iiesiel mporpammbl 1o (U3MKE HAa ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
o0ecreynBaeTcs peleHueM CIeIyonux 3aAay:

MpUOOpETEeHNE 3HAHUN O TUCKPETHOM CTPOCHUHU BEIECTBA, O MEXAHMUYECKUX, TEIIOBBIX, JIEKTPUUYECKUX,
MarHUTHBIX U KBAaHTOBBIX SIBIICHUSIX;

MpUOOpEeTeHNEe YMEHUN OMUCHIBATH U OOBACHATH (DU3UYECKUE SIBJIEHUS C HCIOJb30BAHHUEM IOJyUYE€HHBIX
3HAHUI;

OCBOEHHE METOJIOB PEIICHUs] MPOCTEUIINX pacu€THBIX 3a/lad C HCIOJIb30BAHUEM (U3NYECKUX MOJIENEH,
TBOPUYECKUX U NNPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

pa3BUTHE yMEHUU HaOJIOaTh TPUPOJIHBIE SBIEHUS U BBINOJHITH OMNBITHI, JAaOOpaTOpHbIE PabOTHI U
HKCIEPUMEHTAIbHbIE UCCIIEOBAHMS C UCTIOIb30BAHUEM H3MEPHUTEIBHBIX IPHOOPOB;

OCBOGHHME TNPUEMOB paboThl ¢ HH(popMaIMeld (UINIECKOTO COJIEp)KaHMs, BKIOYas HHPOPMALUIO O
COBPEMEHHBIX JOCTI)KEHUAX (PU3UKU, aHAJIU3 U KPUTHUECKOE OLIeHWBaHNE NH(POpMAIUY;



3HAKOMCTBO €O cdepamu MpohecCHOHATBFHON NesSTeNbHOCTH, CBA3aHHBIMU C (PU3UKON, U COBPEMEHHBIMH
TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTHKCHUSX (PU3MUECKON HAYKH.

Ha u3y4enue ¢puzuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusi OTBOAUTCS 238
yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hezlen0), B 8 kiracce — 68 acoB (2 yaca B Hezeno), B 9 kiacce —
102 qaca (3 qaca B HEJIEIII0).
[Ipemiaraemerii B mporpamMMe 1o (QHU3UKE TIepeueHb JabOpaTOPHBIX pPabOT M OMNBITOB HOCUT
PEKOMEHIATENIbHBIA XapakTep, YYUTeNb JeJaeT BhIOOp MPOBEACHHS JaOOpaTOPHBIX PabOT M OMBITOB C
yu€TOM HMHIUBUAYAIbHBIX OCOOCHHOCTEH O0Oy4aromuxcs, CIHUCKAa OSKCICPHUMEHTAIBHBIX 3aJaHuH,
IpeJUlaraéMbIX B paMKaxX OCHOBHOT'O TOCY/IapCTBEHHOTO SK3aMeHa 1o (pu3uke.

COJAEP/KAHUE OBYYEHUA
7 KJIACC

Pa3znes 1. ®u3uka u e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®dusnka — Hayka o npupoje. fABnenus npuponabl. OuU3nNYecKue SBICHUSA: MEXaHUYECKUE, TEIUIOBLIE,
3NEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Odusnyeckue BenuuuHbBL. M3Mepenne ¢usnmueckux BenuunH. Dusmueckue mpubopsl. [lorpentHocTs
n3MepeHuil. MexayHapoaHasi CucTemMa eIMHHL.

Kak ¢wu3mka um napyrue eCTECTBEHHBIE HAyKHM HM3y4alOT TPUPOIY. ECTeCTBEHHOHAYYHBIH METOJ
MO3HAHUS: HAOIOIeHNE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE
TUIO0TE3, 00BsICHEHUE HA0IF01aeMOT0 siBieHus. Onucanne GU3NIecKuX SBICHUH ¢ MTOMOIIBIO0 MOJICIICH.

Hemoncmpayuu.
1. MexaHuueckue, TEIIOBbIC, JIEKTPUIECKIE, MATHUTHBIE, CBETOBBIC SIBIICHUSI.
2. ®uznveckre MpuOOPHI U IMPOIEypa MPSIMBIX U3MEPEHUI aHAIOTOBBIM M IU(POBBIM TPUOOPOM.
Jlabopamopuusie pabomot u onvimel.
Onpenenenne HeHbl JNIEHUs MIKaJIbl U3MEPUTEIBHOIO ITpHoopa.
H3mepenne paccTostHUM.
W3mepenne 00bEMa KUAKOCTH U TBEPIOTO Tea.
Omnpenenenre pa3MepoB MaJIbIX TEI.
N3mepenue temrepaTrypsl IpH MOMOIIH SKUIKOCTHOIO TEPMOMETPA U IaTUMKA TEMIIEPATYPhl.
IIpoBenenue wuccienoBaHus IO NPOBEPKE TUIOTE3bl: JAIBHOCTh IOJIETA LIAPUKA, ITYIIEHHOTO
TOPU30HTAIILHO, TEM O0JIbllIe, YeM OO0JIbIIe BBICOTA ITYyCKa.
Pa3nea 2. [leppoHavyanbHble CBeJCHHS O CTPOCHHUH BeleCTBA.
CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONbITHI, J10Ka3bIBAIOLIUE IUCKPETHOE
CTPOEHME BEILIECTBA.

JIBmxenue uvactuil BemecTBa. CBs3b CKOPOCTH JBIKEHUS YaCTHI[ ¢ Temmeparypoil. bpoyHoBckoe
nBuxkenue, Auddys3us. BzanmoaelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHNE U OTTAIKMBaHHE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOEHHUE Ta30B, KHUAKOCTEH U TBEPABIX (KPUCTAUINYECKUX) TEJl.
B3anmocBsi3p Mex 1y CBOMCTBAMU BEUIECTB B PA3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHOMOIIEKYJISIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

Hemoncmpayuu.

1. HabGmonenne 6poyHOBCKOTO JBHKEHUS.
2. Hab6mrogenue nuddysuu.
3. HaOmonenue siBieHu, 00BSICHIIOMNXCS TPUTSHKEHUEM WIIH OTTAIKHBAHUEM YaCTHIL BEIIECTBA.

Jlabopamopuvie pabomovl u onvimol.

1. Omenka muamerpa aToMa METOJIOM PSJIOB (C HCTONIb30BaHUEM (oTorpaduii).
2. OnsIThI IO HAOIIOJCHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI IO OOHAPYKEHUIO IEHCTBHSI CHII MOJIEKYJISIPHOTO TTPHTSKCHHUS.

Paznen 3. [IBu:kenune U B3auMo/ieiicTBue TeJl.

Mexannueckoe nBukeHue. PaBHoMmepHoe u HepaBHOMepHOE ABMkeHHne. CkopocTh. CpeHsisi CKOPOCTh
MIPU HEPAaBHOMEPHOM JBKEHUH. Pacy€r myTu u BpeMeHH JIBUKEHUSI.

SBnenne wuHepuuu. 3aKOH MHEpuUuHU. B3aumozeicTBue Ten Kak NpUYMHA HM3MEHEHHS] CKOPOCTH
NBUKEeHMs Tell. Macca kak Mepa nHepTHOCTH Tena. [lnoTHocTh BemecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €JUHHIIE 00bEMA BEILIECTBA.
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Cuna kak xapakTepucTHKa B3aumojencTBus ten. Cuna ynpyrocty u 3akoH I'yka. Mi3mepenue cuisl ¢
IIOMOULIBIO JUHAMOMETpA. SIBIcHME TATOTeHHA M cuia TsokecTH. Cuila TSHKECTH Ha IpYyrux IuiaHeTtax. Bec
tena. HeBecomocth. CiioskeHue Cuil, HaIPaBJIEHHBIX 110 OJHOW npsiMoll. PaBHozelcTByromas cui. Cuna
TpeHMsl. TpeHHe CKOIbKEHUS U TPEHUE MOKosA. TpeHue B IpupoJe U TEXHUKE.

Hemoncmpayuu.
Habnronenne MexaHMYecKOoro ABMKEHHS Tela.
N3mepenne ckopocTy NPSIMOJIMHEUHOTO IBUKEHHUS.
HaGnronenue siBleHUs] MHEPLIUU.
Habumtoienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc 110 B3aUMOJICHCTBUIO TEJL.
CnoxxeHue Cuil, HallpaBJIEHHBIX 110 OJHOM MPSIMOU.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBMKEHUS (IIapUKa B KUAKOCTHU, MOJIETH JIEKTPHUUYECKOTIO
ABTOMOOWIIS U TaK Jaliee).
Omnpenenenue cpeHell CKOPOCTH CKOJIBKEHUS OpycKa WM [IapuKa [0 HAKIIOHHOW MIIOCKOCTH.
Onpenenenne IOTHOCTU TBEPOTO TeENA.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsKeHUs! (IedopMaIui) MpYyKUHbI OT MPHIOKEHHON
CHJIBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHHS CKOJIBKEHUS OT Beca Tela M Xapakrepa
COINPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. /laBiienne TBEPABIX TeJI, )KUAKOCTEN U ra3oB.

Hasnenne. CriocoObl yMEHBIIEHUS U YBEIMYEHU AaBiieHus. JaBneHue raza. 3aBUCMMOCTD J1aBJICHUS
raza ot o0béma, Temrepatypsl. [lepenaya maBieHus TBEPABIMU TEIaMH, >KUIKOCTSIMHU W ra3aMu. 3aKOH
[Tackains. IITHeBMaTHYeCKrEe MAIIMHBI. 3aBUCHMOCTD JABJICHUS JKUAKOCTH OT IIyOWHBI. [ mapocTaTHuecKuii
napajokc. Coobmatromnuecs cocynsl. ['uapaBinueckue MeXaHU3MBbl.

AtMmocdepa 3emun u armochepHoe naBicHHE. [IpUYMHBI CYIECTBOBAHUS BO3IYITHOW OOOJOUYKH
3emnu. OnbiT Toppuuemiu. 3mepenue armochepHOro naBieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOops! 11t u3MepeHust arMoc(hEepHOTO JTaBICHUSI.

JleiicTBHE >KMIKOCTH W ra3a Ha MOTPYKEHHOE B HUX Teso. BrlTankuBaromias (apXxuMenoBa) cuia.
3axon Apxumena. [InaBanue ten. Bo3gyxormnnaBaHue.
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Jemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS T'a3a OT TEMIIEPATYphl.
Ilepenaya naBiaeHus )KUIKOCTBIO U Fa30M.
Coobmaromuecst CoCcybl.
I'mppaBnuueckuit mpecc.
[IposiBnenue nelictBus aTMoc(hepHOTO TaBIECHMUS.
3aBHCUMOCTh BBITAIKMBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH Teja U INIOTHOCTHU SKUKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CHJIbI BECY BBITECHEHHON KUIKOCTH.
VYcnoBue muaBaHMs TeN: IUIABaHWE WJIM NOTPYXKEHHE Tel B 3aBUCUMOCTH OT COOTHOILEHUS
IIJIOTHOCTEN TeNa U JKUJKOCTH.
Jlabopamopuvie padbomol u onvimul.
1. HUccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa NOrpyKEHHON B )KUJIKOCTh YaCTH TeJa.
Onpenenenne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEIIO, IOTPYKEHHOE B KHUAKOCTb.
3. TIpoBepka HE3aBUCUMOCTH BBITATKHUBAIONICH CHIIBI, JICHCTBYIOIICH HA TEJIO B JKHJKOCTH, OT MAaCCHI
Tena.
4. OnbIThl, AEMOHCTPUPYIOIIHME 3aBUCHMOCTb BBITAJIKMBAIOIIEH CHJIbI, JEHCTBYIOLIEH Ha TEJlO B
KHUJIKOCTH, OT 00bEMA MOTPYNKEHHOH B KHUIKOCTh YaCTH TeJa U OT INIOTHOCTHU >KUJIKOCTH.
5. KonctpynpoBanue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKU U OIpeieTieHHe €€ TPy30M0AbEMHOCTH.
Pa3nea 5. PaGora n MOIHOCTD. JHEPrus.
Mexanunueckast pabota. MOITHOCTb.
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no



[IpocTbie MexaHHW3MBL: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBumio paBHOBecHs phlyara.
[IpumeHneHne mpaBuiia paBHOBECHsS pblyara K OJOKy. «3omoroe mpaBuio» mexanwku. KIIJ[ mpocTthix
MCXaHHNU3MOB. HpOCTBIe MEXaHU3MBbI B 6I>ITy 1 TEXHUKCE.

Mexannueckass sHeprusi. Kunernueckas W moTeHUManbHas sHeprus. llpeBpamienne ogHoOro BHaa
MEXaHMUYECKOHN 3HEPTUHU B APYroil. 3aKOH COXpaHEHUS JHEPIMU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTBIX MEXAHNU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Onpenenenue paboThl CUJIBI TPEHHs] NPU PABHOMEPHOM JIBUXKEHHUU Tejla 10 TOPU3OHTAIBHON
IIOBEPXHOCTH.
2. HccrnenoBanue ycioBUi paBHOBECHS pblyara.
3. Usmepenne KI1J] HaKIOHHOH MIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOM SHEPIHH.
8 KVIACC

Paznen 6. TensioBbIe IBJICHUS.

OcCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHU CTPOEHHUs BellecTBa. Macca U pa3mepbl
aTOMOB M MOJIEKYJI. OIBITHI, IOATBEPKJAI0OLINE OCHOBHBIE TIOJI0KEHUS MOJIEKYIIPHOKUHETUUYECKON TEOPHH.

Mopnenu TBEPIOTO, KUAKOTO U ra3000pa3HOro cocTosiHUM Bemectsa. Kpucramimueckue u amopgHbie
Tena. OOBsICHEHUE CBOMCTB Ia30B, JKUAKOCTEH W TBEPABIX TNl HA OCHOBE IOJOKEHUH MOJEKYISPHO--
KMHETH4YecKol Teopun. CMauMBaHKE U KallWJUIApHBIE ABJICHUS. TErIoBoe paclIMpEeHUE U CKATHE.

Temneparypa. CBs3p TeMmmepaTypsl CO CKOPOCTBIO TEIUIOBOTO JBHMXKEHMS 4YacTHULl. BHyTpeHH:SA
sHeprusa. CnocoObl M3MEHEHHWs BHYTPEHHEH OSHEPruH: TeIUIoNepenaya U COBEpUICHHE paboThl. Bubl
TEIUIONEepe1ayt: TEIJIONPOBOJHOCT, KOHBEKLUS, U3Ty4CHHUE.

KonunuecTBo TeruoTsl. YienbHas TEMJIOEMKOCTh BelECTBA. TemiooOMEH U TEMJIOBOE PaBHOBECHE.
VYpaBHenue teruioBoro OanaHca. [lnaBieHue M OTBepeBaHHWE KPUCTAIMYECKUX BEILECTB. Y JelbHas
teriorta TuiaBieHus. IlapooOpa3oBanme u koHjaeHcanus. Vcnapenue. Kurenue. YiaenpHas TemuioTa
napooOpa3zoBaHMsl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUs OT aTMOC(EPHOTO AABICHMUSL.

Brnaxnocts Bo3ayXa.

OHeprus TOIUIMBA. Y IeJbHAas TEIJIOTa CTOPAHMSL.

[Ipunuuns!l pa®otsl TernoBbix asuratenei KIIJ[ temnoBoro nsurarens. TemyoBele IBUraTenu u
3alMTa OKPYKAIOLIEN CPEIB.

3aKOH COXpaHEHUs U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX MpoLeccax.

Hemoncmpayuu.
Habmtonenne 6poyHOBCKOTO IBUYKEHUSI.
Ha6mronenue auddysum.
Habmtoienue siBieH cMauMBaHUsI U KaMWJUISIPHBIX SBJICHHM.
HaGmronenue TenioBoro pacuimpeHust Tel.
W3meHeHue gaBiieHus ra3a Npyu U3MEHEHUH 00bEMa U HarpeBaHUH WU OXJIAXKICHHUH.
[IpaBuna u3amMepeHus TeMIepaTypsl.
Buasl Tenionepenaun.
Oxutak/1eHre Mpu COBEPIIEHUN PaOOTHI.
HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.
0. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMYHBIX BEIICCTB.
1. HabmroneHue KuneHus..
2. HabimroteHre oCTOSTHCTBA TEMIIEPATypPhI P TUTABIICHUH.
3. Mojenu TeIUIOBBIX IBATATEIIEH.
Jlabopamopuvie pabomol u onvimol.
OnBITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKEHUSI.
OMBITHI 110 BBIPANTMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WIIH caxapa.
OnbITHI 1O HAOTIOIEHHUIO TETIOBOTO PACIIMPEHHMSI TA30B, JKUIKOCTEH U TBEPABIX TEI.
Omnpenenenue AaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.
OMBITBI, TEMOHCTPHUPYIONIHNE 3aBUCUMOCTh JIaBJICHUS BO37yXa OT €ro o0hEéMa M HarpeBaHMs WIH
OXJIQXKICHHUSI.

BRERBOONORLONE
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6. IIpoBepka TumoTe3bl JMHEHHON 3aBHCHMOCTH JUIMHBI CTOJIOMKA >KMIKOCTH B TEPMOMETPUUECKOM
TpyOKe OT TeMIiepaTyphl.
7. HabmioneHue HM3MEHEHHUs BHYTPEHHEH SHEpruM Tejla B pe3yibTare Terionepeaadyd M padoTbl
BHELTHUX CHUIIL.
HccnenoBanue siBICHNUS TEMIOOOMEHA MPU CMEIIMBAHUH XOJIOJHON U rOpsiueii BOBI.
9. OmpegeneHue KOMUYECTBA TEIUIOTHI, IOIYYEHHOIO BOJOM TMpH TEIIOOOMEHE C HarpeThiM
METAIINYECKUM LIUJIUHAPOM.
10. Onpenenenue yaenbHOM TEMI0EMKOCTH BEIIECTBA.
11. ViccnenoBanue npoiiecca HCHapeHHUs..
12. OnpeneneHne OTHOCUTENBHON BIQKHOCTH BO3TyXa.
13. Onpenenenue yaenbHOM TETIOTHI IJIABJICHUS JIbA.

Pa3znen 7. JjekTpryeckre U MATHUTHBIE SIBJICHUS.

Onekrpuzaius Tea. J[Ba poja 3JIeKTpUUYECKUX 3apsaoB. B3aumopeilcTBue 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTD CHJIBI B3aUMOJICHCTBHS 3apSKEHHBIX TN OT BEJIMYMHBI 3apSA0B U PACCTOSTHUS MEXTY
TEJIaMHu ).

Onektpuueckoe mone. Hampspk€HHOCTH — anekTpuueckoro mois. IlpuHnun — cymeprno3unuu
ANEKTPUYECKUX I10JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu osnexTpuueckux 3apsaaoB. DIEMEHTApHBIN anekTpudeckuit 3apsia. CTpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIEKTPUUECKOTO 3apsia.

DNEKTPUUECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA. ICTOYHHKY TOCTOSTHHOTO TOKA.
JIeficTBUS 2IIEKTPUUECKOr0 TOKA (TEIIOBOE, XUMUYECKOE, MArHUTHOE). DJICKTPUUECKUN TOK B JKUJIKOCTAX U
razax.

Onexrpuueckas uenb. Cuia TOKa. JnekTpuyeckoe HampspkeHue. CoNpoTHUBIEHHE IPOBOJHHKA.
VYaensHOE compoTUBJIeHHE BelecTBa. 3akoH Oma s yyactka menu. [locienoBarenbHoe U mapajuienbHOE
COEIUHEHHE ITPOBOHUKOB.

PaGora u wMomHOCTH 3nekTpuyeckoro Toka. 3akoH Jxkoyns—JIleHma. DiekTpuueckue Ienu |
NOTPEOUTENHN IIEKTPUIECKOM dHEprun B ObITY. KOpoTKO€E 3aMbIKaHMe.

[TocTrosinHbie MarHUTHL. B3anMoaelicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe moJjie. MarHuTHOE 1oJie
3emMiid W €ro 3HaueHue Ais Ku3Hu Ha 3emie. OnbIT Dpcrena. MarHuTHOE Moje 3JIEKTPUYECKOro TOKa.
[IpuMmeHeHne SIEKTPOMArHUTOB B TeXHHKe. JIeficTBME MAarHUTHOrO TMOJsI Ha MPOBOJHUK C TOKOM.
DneKTpoABUraTeIb MOCTOSSHHOIO TOKa. Mcronb30BaHue 3J€KTPOABUTraTENe B TEXHUUECKUX YCTPOUCTBAX U
Ha TPaHCIOpTE.

Onpitel @apanes. SBnenue snekTpoMarHuTHOW wWHAYKIMU. [IpaBwno JleHma. DnextporeHnepatop.
CriocoObl MOJy4YeHHsl DJEKTPUYECKOH HHEpruu. DIEKTPOCTAaHIMH Ha BO30OHOBISEMBIX HCTOUYHHKAX
SHEpPTrUHu.

©

Hemoncmpayuu.

OnexTpusanus Tel.

JIBa posia 2JIEeKTPUYECKUX 3apsI0B U B3aUMO/JICICTBHE 3apsyKEHHBIX TEJl.
YCTpoUCTBO U JEHCTBUE IEKTPOCKOIIA.

DnexTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHMS IEKTPUUECKUX 3apsII0B.

[IpoBOAHMKY M TUAIEKTPUKH.

MonenpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHNKH MOCTOSHHOTO TOKA.

JlelicTBUS DIIEKTPUUECKOTO TOKA.

0. DneKTpUYeCKHiA TOK B )KHUIKOCTH.

1. Ta30BBbI# pazpsiz.

12. Vi3mepeHune CHITbl TOKa aMIIEPMETPOM.

13. N3mepenue 371eKTpUIEeCKOro HAPSXKEHHS BOJIBTMETPOM.

14. PeocTat 1 Mara3suH CONPOTUBICHHA.

15. B3aumoieficTBHE MOCTOSIHHBIX MarHUTOB.

16. MonenupoBaHie HEBO3MOKHOCTH Pa3/Ie€IeHNUs MOITI0OCOB MarHUTA.
17. MopaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OmeIT Dpcrena.
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19. MarauTtHoe 1oJje ToKa. JIeKTPOMarHuT.
20. JleiicTBME MarHUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM.
21. DnexTpoABUTraTesb MOCTOSIHHOTO TOKA.
22. ViccnenoBaHue SIBJCHUS 3JIEKTPOMAarHUTHON MHTYKIUH.
23. OnbiTer Dapasest.
24. 3aBUCUMOCTb HaIIPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBHM €ro BOSHUKHOBEHHUSI.
25. DneKTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuusie pabomot u onvimel.
OnbITH IO HAOTIOAEHUIO SJEKTPU3ALUH TEJ MHAYKIUEH U IIPH COMPUKOCHOBEHUH.
HccnenoBanue neCTBUS AIEKTPUUECKOrO MOJIS HA TPOBOJIHUKYU U TUDJIEKTPUKH.
COopka 1 mpoBepKa padOThI JIEKTPHUUECKOH IIETTH MOCTOSIHHOTO TOKA.
W3mepenue u peryampoBaHue CUIIbI TOKA.
W3mepenue u peryiupoBaHue HaIIPSHKEHHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UYILIETO YEPE3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U
HaIpsDKEHUS Ha PE3UCTOPE.
7. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH 3JEKTPHUUECKOIO COMPOTHUBIICHUS MPOBOJAHHUKA OT €ro
JUIMHBI, IIJIOLIAAM [TONEPEYHOI0 CEYEHUs U MaTepuaa.
8. IlpoBepka mpaBuia CIOKEHUS HAPSHKEHUH MPU MOCIEI0BATEIbHOM COSAMHEHUN JBYX PE3HCTOPOB.
9. IIpoBepka mpaBuiia JUIst CUIIBI TOKA MPH MAPAJUICTBHOM COSTUHEHUN PE3HCTOPOB.
10. Onpenenenue paboOTHI ATEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
11. OnpeneneHne MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIIEIAEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UYIIETO Yepe3 JIAMIIOUKY, OT HAIPSDKEHUS Ha HEH.
13. Onpenenenne KIIJl narpeBarens.
14. UccnenoBanue MarHuTHOTO B3aUMOJICHCTBHUSI TOCTOSTHHBIX MarHUTOB.
15. M3yueHre MarHuTHOTO MOJIsi HOCTOSIHHBIX MarHUTOB IPU UX 00BEAMHEHNHN U Pa3/ICICHHUH.
16. UccnenoBanue nelCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.
17. OnbITHl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHUJIbl B3aMMOJEHCTBUS KAaTyIIKA C TOKOM M MarHura oT
CWJIBbI TOKA M HAIIPaBJICHUS TOKA B KATYIIKE.
18. M3yueHwue aeiicTBUSI MAarHUTHOTO TOJISE Ha TPOBOJIHUK C TOKOM.
19. KonctpyupoBanue u u3yueHue padoThl SIEKTPOABUTATEINS.
20. Usmepenne KI1/ anexTpoaBuraTrenbHON YCTAHOBKH.
21. OnpITEl MO HWCCIIEAOBAHUIO SIBICHHS 3JIEKTPOMAarHUTHOM HMHIYKIMHU: HCCIEeOBaHHE W3MEHEHHH
3HAYEHUS U HAINPaBJICHUs WHIYKIIMOHHOTO TOKA.
9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHHUS.

Mexannueckoe naBwkeHue. MarepuanpHas Touka. Cucrema orcu€ra.  OTHOCHTEIBHOCTH
MEXaHUYECKOr0 JBHXKEHUA. PaBHOMEpHOE MPAMOJIMHENHOE IBWXEHHE. HepaBHOMEPHOE MPAMOJIMHEUHOE
nBukeHne. CpenHsisi U MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBH)KEHHUU.

VYckopenue. PaBHoyckopeHHOE NpsiMoInHeiHOe BkeHne. CBoOoHOe nagenne. OnbITel [anues.

PaBHOMepHOE nBMKEHUE MO OKpYXHOCTH. Ilepmon m wacrora obOpamenus. JluneliHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe YCKOpPEHHE.

IlepBbit  3akoH HbroTtona. Bropoi 3axkon Herorona. Tperuit 3akoH Herorona. IIpuninun
CYTIEpPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHus: cuila TPEHUS CKOJIBKEHUS, CUJIa TPEHUS TIOKOs, APyrue
BHJIBI TPCHHUSL.

Cuna TsKecTH U 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpEeHUE CBOOOHOrO najieHus. J{BrKeHue rianeT
Bokpyr CouHia. [lepBas kocMuueckas ckopoctb. HeBecoMocTh U neperpys3ku.

PaBHOBecue wmatepuanpbHOW TOUKH. AOcomoTHO TBEpPAOe Teno. PaBHOBecwe TBEpAOrO Tema C
3aKpEIUIEHHON OChIO BpaleHuss. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tena. 3menenne umnynbca. MMiynbe cuiibl. 3aKOH COXpaHEHHs UMIyJbca. PeakTnBHOE
JIBUKEHHUE.

Mexanunueckasi pabota ¥ MOIIHOCTb. PaboTa cui TshkecTd, ynpyroctu, TpeHus. CBsi3b SHEPTUU U
paGotsl. [loTeHnManbHas >HEprust Teia, MOAHIATOTO HAJ MOBEPXHOCTHIO 3eMiH. [loTeHlManbHas 3HEPrus
ckaroil npyxusbl. Kunernueckas sHeprusi. Teopema O KHHETHYECKOM SHEPruu. 3aKOH COXpaHEHUS
MEXaHUYECKON SHEPTUN.
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Hemoncmpayuu.

1.

N
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Habmoienne MexaHWn4ecKoro IBHYKEHUS Tella OTHOCUTEIHHO Pa3HBIX TEJl OTCUETA.

CpaBHeHME TyTE€H M TPACKTOPHUM JBM)KEHHUS OJHOTO M TOTO € Tejla OTHOCUTEIBHO Pa3HBIX Tell
OTCU€Ta.

M3MepeHne CKOpOCTH U YCKOPEHHUS MPSIMOJIMHEHHOTO IBUKEHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHHS.

HalGmronenue qBruyKeHUs Teja Mo OKPYKHOCTH.

HaOmoienne MexaHWYeCKHUX SIBIICHUH, MPOUCXOASIIUX B cucrteMe orcuéra «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBHKEHUU OTHOCUTEIHHO KaOMHETa (PU3HKH.

3aBUCHUMOCTbh YCKOPEHHS TeJla OT MacChl Tejia U IEUCTBYIOIIEH Ha HETO CHJIBI.

HaGmronenue paBeHCTBA CUJT TTPH B3aUMOJICHCTBUN TEJI.

N3MeHneHue Beca Tena npu yCKOPEHHOM JBHKEHUU.

. Ilepenaya nmnysbca npyu B3auMOJICHCTBUN Tell.

. IIpeoOpa3oBanust SHEPTUH TPU B3AUMOJICHCTBUH TEJ.

. CoxpaHeHue UMIyJIbCa IPU HEYIPYTOM B3aUMOAECHCTBUM.

. CoxpaHeHue umiynbca pu a0COMOTHO YIPYIOM B3aUMOJEHCTBUM.

. HaOxroienue peakTMBHOTO JIBUKEHUS.

. CoxpaHeHue MeXaHU4eCKOW SIHEPTUH MPU CBOOOIHOM I1aICHUH.

. CoxpaHeHue MEeXaHU4YEeCKON HEPruH MPU JBMKEHUH TeJla MO JeHCTBUEM NPYKUHBI.

Jlabopamopuvie pabomsl u onsimol.

w
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10.

11.

KoncrpynpoBanue Tpakrta Ui pasrOHa M JAIbHEHIIEr0 paBHOMEPHOTO IBIIKCHHUS IIapHKa WU
TEJIeKKH.

OmpeneneHue cpeaHell CKOPOCTH CKOJBXKEHUS OpycKa WM JBIDKCHHS LIapHKa 10 HAKJIOHHOU
IUIOCKOCTH.

OmnpeneneHne yCKOPEHUs Tela Py PaBHOYCKOPEHHOM JIBU)KEHHH 10 HAKJIOHHOI TIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JIBUKEHHUU 0e3 HavyaabHON
CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM [BW)KCHUH O€3 Ha4aJbHOH CKOPOCTH MYTH
OTHOCSTCS KakK psiji HEUETHBIX YHCEJI, TO COOTBETCTBYIOIIME IPOMEXKYTKH BPEMEHH OJJHHAKOBBHI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHITBI HOPMAJIBHOTO JIaBJICHHUS.
Onpenenenne ko3 puiineHTa TpeHUs! CKOIbKEHHS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHHUS MpPHU PABHOMEPHOM JIBIDKEHUHM Tejla IO TOPU30HTAIBbHOM
MTOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI YIPYTOCTH MPHU MOABbEME I'py3a C UCHOJIB30BAHUEM HEMOJBMXKHOTO U
MOJIBU’KHOTO OJIOKOB.

W3yueHne 3akoHa COXpaHEHUs SHEPTUH.

Pa3nen 9. Mexannueckue Kos1ie0aHUsI M BOJIHBI.

KonebarensHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUI: MepHOi, 4acToTa, aMILIUTY/A.
Matemaruueckuii U Npy>KUHHBIN MasTHUKH. [IpeBpaiieHre sHeprun npu KonedaTeIbHOM JIBHIKEHUU.

3aryxatomue konebanus. BreiHyxaeHHble kojeOaHus. Pe3onanc. Mexannueckue BoiHbl. CBoiicTBa
MEXaHNYECKHUX BOJIH. [IpoaonbHbIe U nonepeyHblie BOIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ pacIpOCTPAaHEHHS.
MexaHnyeckre BOIHBI B TBEPJOM TeJIE, CEHCMUYECKHUE BOJIHBI.

3Byk. [')pomMKOCTh 3ByKa U BeicOTa TOHA. OTpakeHue 3Byka. lHGpa3Byk U ynbTpa3ByK.

Hemoncmpayuu.

ok wnE

Habntonenue xoneOaHuil Tes Mo 1EHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habumonienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmtoneHne BBIHYX/IEHHBIX KoJeOaHUI 1 pe30HaHca.

PacrnipocTpanenue npoAoiabHBIX U MMOMEPEYHBIX BOIH (Ha MOJIENH).

HabntoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomol u onvimol.

1.

OHpe,Z[CJ'ICHI/IC YacCTOThI U IICpHUOda KoJIeOaHMI MaTeMaTHYECKOr0 MasTHUKA.
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OmnpeneneHne 4acTOTHI U IEPHOAA KOJIeOaHUH NPYKUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH NepUoa KojJeOaHUH OIBEHICHHOTO K HUTHU TPpy3a OT JTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIEOaHNUH MPYKUHHOTO MAasiTHUKA OT MAcChl TPy3a.
[IpoBepka HE3aBUCUMOCTH Mepuo/ia KoueGaHuil rpy3a, IOABEUICHHOTO K HUTH, OT Macchl Ipysa.
OmnbITH, JEMOHCTPUPYIOIIUE 3aBHCUMOCTh MEPHO/a KOJIeOaHUIl MPYKUHHOTO MAasATHUKA OT MaccChl
rpy3a U )KECTKOCTHU MPYKUHBI.

. MI3mepenue yckopeHus: CBOOOAHOTO MaJICHHUS.

Pa3z[e.11 10. D1eKTPOMArHUTHOE 110JI€ U JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMarHuTHbIe BOJIHBI. CBOMCTBA 3JieKTpoMarHuTHbIX BOJH. Illkana

DJICKTPOMArdHMTHBIX BOJIH. Hcnons3oBanne DJICKTPOMArdHMTHBIX BOJIH JJIA COTOBOM CBSI3H.

1.
2.

1.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

CBoIiCTBA 2JIEKTPOMArHUTHBIX BOJIH.
BosiHoBEIE CBONMCTBA CBETA.

Jlabopamopuuvie pabomot u onvimel.

W3yuenne cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO Tene(oHa.

Pasznea 11. CBeroBbIe IBJIEHHUS.
JlyueBass monenb cBera. Mcrounuku csera. [IpsmonuHeiiHOoe pacnpocTpaHEHUE CBeTa. 3aTMEHUs

COJ'IHI_Ia u .HYHBI. OTpa)KeHI/Ie cBeTa. IImockoe 3CPKao. 3aKoH OTpPaXCHUA CBETA.

[Mpenomnenue cBera. 3aKOH MpejoMIIeHHsS cBeTa. [loliHOE BHYTpEHHEE OTpaKeHHE CBeTa.

Hcnonbp3oBaHue MOJIHOIO BHYTPCHHCT'O OTPAKCHHUA B OIITUYCCKUX CBCTOBOAX.

Jlunza. Xox mydeit B muH3e. OnTrueckas cuctema ¢oroarnmaparta, MUKPOCKOTIA B TeJleckora. ['1a3 kak

OIITHYCCKAasa CUCTEMA. BJ'II/ISOI)YKOCTB " JaJIbHO30PKOCTD.

Paznoxxenne Oenmoro ceera B crekTp. OmnbiTel HploToHa. CliokeHHE CHEKTPAJIbHBIX IIBETOB.

[[chepcml CB€TaA.

©CoNoa~WNE

Hemoncmpayuu.

[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpaxeHnue cBera.

[Tonyuyenue n300pakeHMit B IIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBera.

OnTHyeckuii CBETOBO/I.

Xon ntyueit B coOuparolei aunse.

Xoz Jiydell B pacCenBaroLIeH JIMH3E.

[Tonmy4yenne n300pa’keHU C MOMOIIBIO JIMH3.

[TpuHumn neficTBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10 Mogens rnaza.
11. PaznosxeHue 6€10ro cBeTa B CIIEKTP.
12. Tlony4yenue 6enoro cBeTa Mpu CIOKEHUU CBETAa Pa3HBIX 1[BETOB.

1.

wn
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Jlabopamopuvie pabomol u onvimol.

HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHMsI CBETOBOTO JIy4da OT yrJja IaJeHusl.
N3ydeHne xapakTepuCcTHK H300pakeHUs IIpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH YIUIa MPEJOMIIEHUS CBETOBOTO Jiyda OT YIVIa NAJCHHUS Ha T'PAHULE
«BO3yX—CTEKIION.
[Tonmy4yenue n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.
Omnpenenenne (HOKYCHOTO PacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3bI.
OMnBITH IO PA3NIOKEHUIO OENTOro CBETa B CHEKTP.
OTIBITH IO BOCIIpHUATHUIO IBETA IPCAMETOB IIPU UX Ha6J'II021€HI/II/I 4YCpe3 UBCTOBLIC q)HHBTpI)I
Pa3z[eJ1 12. KBaHTOBELI€E IBJICHHS.
OmnsiTel Pezepdopaa u mianerapHas mojens aroma. Monens atoma bopa. Mcnyckanue u norsouieHue

cBeta aromMoM. KBanTel. JIuHeiiuareie CIICKTPHI.

PannoakTUBHOCTB. AJ'IL(ba, OcTa- u raMma-usJIydyCHUs. CTpOCHI/Ie ATOMHOTO sAApa. HYK.IIOHHaSI MOACIIb

aToMHOro siapa. M3otonsl. PagnoaktuBHbIe peBpaienus. [lepuos nomypacmnaaga aTOMHBIX sIEP.



SAnepHble peakiuu. 3aKOHbI COXpPAHEHHUsl 3aps0BOTO M MAacCOBOTO YHCENI. DHEPIrusi CBSI3M aTOMHBIX
saep. CBsi3b Macchl M SHEPruM. Peakiuu cuHTe3a u nenenus saep. Mecrounuku sHeprun ConHua u 3BE371.
SnepHas oHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4CHUHN Ha )KUBBIC OPTaHU3MBI.

Jemoncmpayuu.
CrieKTphl U3ITy4EHUS U MOTJIOIIECHUS.
CrieKTphl pa3IMYHbIX Ta30B.
CnekTtp Bomopoa.
HaGmonenue TpekoB B kamepe BuibcoHa.
PaGora cuérurka HMOHU3UPYIOMINUX U3TYUCHHH.
Perucrparus uznydeHus IpUPOIHBIX MHHEPAIOB U TPOIYKTOB.
Jlabopamopuusie pabomot u onvimel.
1. HalGnroneHue CIUIONIHBIX U THHEWYATHIX CIIEKTPOB H3ITYUCHHS.
2. VccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHUILIBI 10 TOPMO3HOMY IyTH (110 poTorpadusm).
3. H3mepeHue paanoakTUBHOTO (poHA.

IToBTOPUTENBHO-00001IAKO M MOTYJIb.

[ToBTOPUTENBEHO-0000IIAOIMNK  MOAYJIh TpETHA3HAYCH JUIs CHUCTEMAaTH3aluu U 0000ImeHus
MPEIMETHOTO COJEPIKAHUS U OMbITA ACSITENbHOCTH, IPUOOPETEHHOTO PU U3YYSHHH BCEro Kypca Gpu3uku, a
TaKk)Ke JUIS TOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY 1O (u3uke i 0O0YyJarolImxcs,
BBIOpABIINX ATOT y4EOHBIN MPEIMET.

[Tpu M3ydeHUN JAHHOTO MOJYJISL PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI JCSITCILHOCTH, HA OCHOBE
KOTOpBIX 00ecreynBaeTcsl JOCTH)KEHHE MPEAMETHBIX M METalpEeJIMETHBIX IUIAHUPYEMBIX pPe3yJIbTaToB
oOyueHus, GOPMUPYETCS €CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB MCCIICOBAHHUS
SBIIGHUW TPUPOIBI U TEXHHUKH, OBIAJCHHUE YMEHHUSIMH OOBSICHATh (PU3UYECKHE SIBJICHUS, HPUMEHSS
MOJTyYCHHBIC 3HAHMSI, PEIIATh 33]]a91, B TOM YHCIIE KAYECTBCHHBIC M SKCIICPUMEHTAIILHEIC.

[IpuHIMIUATBEHO NEATENbHOCTHBIA XapakTep MAHHOTO paszfelia peanusyeTcss 3a CY4E€T TOro, 4ro
oOyJaromuecs BHITOJHSIOT 33/IaHUS, B KOTOPBIX MM IIPEJIaraeTcs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHUW pacrno3HaBaTh M HAYYHO OOBSACHATH (PUINYECKUE SBICHUS B
OKpY’KaroIIel IPUPO/IC U TIOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAy4YHBIE METOJbl MCCIENOBaHUS (PU3NYECKUX SIBICHUI, B TOM YHUCIE i1 MPOBEPKU
TUIOTE3 U TIOJIYYSHUS TEOPETUYECKUX BHIBOIOB;

OOBSICHST, HAy4YHBIE OCHOBBI HauOollee BAKHBIX JIOCTIKEHUH COBPEMEHHBIX TEXHOJOTHH, HAMpuMeEp,
MPAKTUYECKOTO WCIOJIB30BAHUS PA3IUYHBIX WCTOYHMKOB JHEPTUM HA OCHOBE 3aKOHA IPEBPAIICHUS H
COXPAaHEHHUS BCEX MU3BECTHBIX BHIOB DHEPTHH.

Sk~ wd P

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3ydyenne ¢u3uMkn Ha YpOBHE OCHOBHOTO OOIIEro 0OOpa30BaHMs HANpPaBIEHO Ha JOCTHIKEHHE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pPa30BaTENbHBIX PE3YIbTATOB.

B pesynbrare nzydeHust pu3MKu Ha YpOBHE OCHOBHOI'O 00111ero o0pa3zoBaHus y o0yvaromnierocst OyayT
c(OPMHUPOBAHBI CIIETYIONIUE TUUHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJIEHNE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pU3nuecKkoi HayKH;

- IEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSM POCCUHCKUX YUEHBIX-(DU3HUKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K AaKTHBHOMY YYacTHUIO B OOCYXJEHUH OOIIECTBEHHO 3HAYMMBIX U 3TUYECKHUX IPOOIIEM,
CBSI3aHHBIX C IPAKTHUECKUM MTPUMEHEHUEM JOCTHKEHUHN (PU3UKH;

- OCO3HAHME BAXKHOCTU MOPAIBHO-ITUYECKUX IIPUHIIUIIOB B JACATEIBHOCTHA YUEHOTIO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMSI:

- BOCIIPUSITHE OICTETUYECKUX KauecTB (pU3MUecKoil Hayku: €€ TapMOHMYHOI'O MOCTPOEHMS, CTPOTOCTH,
TOYHOCTH, JTJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:



- OCO3HaHME EHHOCTU (PU3MUYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTHH, BaKHEUIIIEH COCTaBISAIONIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOM JTFOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATEIBCKON e TeIbHOCTH,

5) popmupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJIBLHOTO 0JIATONOJIY YU :

- OCO3HAHHME IIEHHOCTH 0e30macHOro oOpasa *KM3HH B COBPEMEHHOM TEXHOJOTHUYECKOM MHUpE, BaKHOCTH
npaBwil 0€30MacHOrO TIOBEJEHUsT Ha TPAHCIOPTE, HA JOporax, C DSJIEKTPUUYECKHMM U TEIJIOBBIM
000py/IOBaHUEM B JIOMAIIHHUX YCIOBHSX;

- chopMHpOBaHHOCTH HaBbIKA pediekcuu, MPU3HAHUE CBOErO MpaBa HAa OLIMOKY M TaKOro K€ IMpaBa y
JPYToro 4ejaoBeKa;

6) TPy10BOr0 BOCIMTAHMSA:

- aKTUBHOE Y4YacTHE B PEUICHUM MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTeIbHOW OpPTraHU3AIINH,
ropojia, Kpasi) TeXHOJOTHYECKON U COLMAIbHOW HANPABICHHOCTH, TPEOYIOIIUX B TOM YHCIE U (PU3UUECKUX
3HAHUIM;

- UHTEpeC K MPAKTUYECKOMY M3y4eHUIO Ipodeccui, CBsI3aHHBIX C PU3UKOM;

7) 3K0JIOTHYECKOTO BOCIIMTAHMS:

- OpUEHTalUsl Ha MpUMeHeHUe (U3MYECKUX 3HAHUU JUIs PelleHUs 3a/ad B 00JIACTU OKPYXarollel cpemsbl,
IJIAHUPOBAHUS TTOCTYIKOB U OLEHKH X BO3MO>KHBIX IMOCJIEACTBUH JJIsI OKPY>KAIOIIEH Cpebl;

- OCO3HaHHE MI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX PelIeHus;

8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COUMAJIBLHON U MPUPOIHOM Cpebl:

- IOTPeOHOCTh BO B3aUMOJICHCTBUU TMPU BBINOJIHEHUU MCCIEAOBAHUNM U TMPOEKTOB (PU3MUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

- MIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUYECKYIO AEATEIbHOCTD;

- MOTpeOHOCTh B ()OPMUPOBAHUN HOBBIX 3HAHHM, B TOM YUCiie (OPMYIUPOBATH HJIEH, TTOHSTHSI, TUTIOTE3BI O
(bu3nuecKux 00bEKTaX U SIBICHUSAX;

- OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHHI U KOMIIETEHTHOCTEH B 007aCTH (QU3UKH;

- IJTAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUM;

- CTpEMJICHUE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3HM MPUPOJIbI, OOIIECTBA U YKOHOMHUKH, B TOM YHCIIE C
UCIOJIb30BaHUEM (PU3UYECKUX 3HAHMIA,

- OLICHKa CBOWX JCHUCTBUUA C Y4€TOM BIHUAHHMS Ha OKPYXAIONIYIO CPEAy, BO3MOXKHBIX TJIOOATBHBIX
OCJIEJICTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHHs MporpamMMmbl Mo (PU3WKE Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Y
oOyuaromierocss OyayT cpopMUpOBaHBI MeTanpeAMeTHbIe Pe3yJbTAaThl, BKJIIOUYAIONINE IMO3HABATEIbHBIC
yHUBEpCAlIbHbIE y4eOHbIE JIEHCTBUS, KOMMYHUKATHBHBIE YHUBEpCalbHbIE Yy4yeOHblEe JeHCTBUS,
pEryJATUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE JEHCTBUS.

Ilo3HaBaTe/IbHbIE YHuBEpPCAJAbHbIC y‘-leﬁl—[l)le JecTBUA

Ba3zoBble Joruyeckue aeiicrBus:

BBISIBIISATh M XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SBICHUN);

YCTaHaBJIMBATb CYHIGCTBGHHI)II‘/’I IIpHU3HAK Knaccn(bnxaupm, OCHOBAaHMUA IJIs1 0606HICHI/I$I N CPABHCHUS,
BBISIBJISAITh 3aKOHOMEPHOCTH W TPOTUBOpEUHs B paccMaTpuBaeMbIX (DakTax, JAHHBIX U HAOIIOJCHMSIX,
OTHOCAIIINXCA K (1)I/IBI/ILIGCKI/IM SIBJICHUAM

BBISIBIISAITh TIPUYMHHO-CJIEJICTBEHHBIE CBS3M NPU HM3y4eHUHM (U3MYECKHX SBJICHUN U TPOILECCOB, JeNaTh
BBIBOJIbI C HCIIOJIB30BAHHUEM JCAYKTUBHBIX W HHAYKTHUBHBIX YMOSaKHIOquHﬁ, BbIABUI'aTh THUIIOTE3BI O
B3aUMOCBSI35X (PU3NYECKUX BEINUMH;

CaMOCTOSITENIbHO BbIOMpaTh CHocoO pemeHus ydyeOHOW ¢u3nyecko 3afaun (CpaBHEHHME HECKOJIBKHX
BapUaHTOB PELIeHUs, BEIOOP HanboIee MOAXOIAIIEr0 C YIETOM CaMOCTOATENBHO BBIIETICHHBIX KPUTEPUEB).
Bba3zoBble uccienoBarenbckme 1eiCTBUS:

HCII0JIb30BaTh BOIPOCH! KaK MCCIIEN0BATEIbCKUI MNHCTPYMEHT IMO3HAHNUS;

IPOBOJIUTH 1O CaMOCTOSTENBHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOKHBIA (PU3MUYECKHI 3KCIIEPUMEHT,
HEeOOJIbIIIOE MCCIeIOBaHNEe (DU3NIECKOTO SIBJICHNUS,



OILICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HMH(POPMAIUIO, TOJYYCHHYIO B XOJI€ MCCIICOBAHUS WU
IKCIIEPUMEHTA;

CaMOCTOSITENTLHO (hOpPMYITHPOBATH OOOOIICHHS W BBIBOABI IO Pe3yabTaTaM IMPOBEIEHHOTO HAOIOICHUS,
OTIBITa, HCCIICIOBAHUS;

MIPOTHO3MPOBATh BO3MOXKHOE JaJbHEHIee pa3BUTHE (PU3UYECKUX IMPOIECCOB, a TaKXKE BBIIBUTATH
MPE/IOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX M KOHTEKCTAX.

Pabora ¢ undopmanmeii:

MPUMEHSTh Pa3IMYHbIE METO/IbI, HHCTPYMEHTBI U 3allPOCHI IIPU MOUCKE U 0TOOpEe MH(DOPMAIMK HITH TaHHBIX
¢ Y4E€TOM TPEUIOKECHHON yueOHO! (hU3MUECKOl 3a/1a4u;

aHAJM3UPOBaTh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH HMHMOPMAIMIO DPA3JIUYHBIX BUIOB H (QOpM
MIPEJICTABJICHHS;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (HOpMy TMpeiacTaBlieHUs MHQOpPMAUK W WILTOCTPUPOBATH
penraeMble 3a/1a4u HECIOKHBIME CXEMaMHU, TuarpaMmMamMu, HHOU TpaduKoi 1 UX KOMOWHAIUSMHU.
KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbI€e 1eiiCTBUS:

B XOJe OOCYXJEHHUs yd4eOHOro MaTepuana, pe3yabTaToB J1ab0OpaTOPHBIX PAabOT W TPOCKTOB 3a/1aBaTh
BOTIPOCHI TI0 CYIIECTBY OOCY)KIaeMOW TeMbl M BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA PEIICHHE 3a/Jaud U
noJiiep>kaHue OaroKenaTeaIbHOCTH OOLICHNUS;

COIOCTABJIATh CBOM CYXJICHHUS C CYKICHUSMHU JIPYTMX YYaCTHHUKOB JHaliora, OOHApY)XHUBaTh pasiHuue H
CXOJICTBO TTO3UIIHI;

BBIPA)KaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTAX;

MyOTMYHO TPEACTABIIATh PE3YAbTAThl BBIMOIHEHHOTO (DH3MYECKOTO OIbITa (IKCIIEPUMEHTA, UCCIICIOBAHMSI,
MIPOCKTA);

MMOHWMATh M WCIIOJIb30BaTh IPEHMYIIECTBA KOMAHIHOW W WHIUBUAYAJIbHOW pPaOOTHl TPH PEIICHUU
KOHKPETHOW (PU3NYECKOI MPOOIIEMBI;

MPUHUMATH 1€ COBMECTHOW JIEATEIBHOCTH, OPTraHW30BBIBATH JCUCTBHS 1O €€ JIOCTHIKCHUIO:
pacrpeneniarh pojid, OO0CYKIaTh TPOLECChl M PE3ylIbTaThl COBMECTHOH paboThl, 0000IIaTh MHEHUS
HECKOIBKHX JIIOJICH;

BBINOJIHATh CBOKO 4YacTh Pa0OThI, JOCTUras KadeCTBEHHOIO pe3yjbTaTa IO CBOEMY HAIPABICHHIO |
KOOPJIUHUPYS CBOU ACHCTBUS C IPYTHUMHU WICHAMH KOMaH/IbI;

OLICHUBATh KAayeCTBO CBOEr0 BKJIaga B OOMMH MPOJYKT 1O KPUTEPHUSIM, CaMOCTOSTEIBHO
c(hOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Pel"y.]'lﬂTHBI—[l)Ie YHUBEpPCAJIbHBLIC yqeﬁﬂue JelcTBUA

Camoopranu3anusi:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYalUsAX, TPEOYIOLUUX AJIS pelieHus] pU3NUecKuX 3HaHU;
OpPUEHTHPOBATHCS B PA3IUYHBIX IMOAXO0/aX NMPUHATHS pElIeHUH (MHAMBHIyallbHOE, MPUHITHE PEICHUs B
rpyIiIe, NIpUHATHE peIIeHU rpymmnoil);

CaMOCTOSITENIbHO COCTABJISITh aJITOPUTM pelleHus (U3MUecKol 3a7aun WIH IJlaHa UCCIIEeI0BAHUS C YUYETOM
UMEIOIUXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHpOBaTh Ipe[laraéMble BapHAHTBHI
penieHui;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a pEIlCHHE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh aJIEKBATHYIO OLIEHKY CUTYalluu U MpelaraTh IjaH €€ N3MEHEHHUS,

OOBSCHATh TMPUYUHBI JOCTH)KEHUS (HEAOCTHXKEHHS) pE3yJIbTaTOB JESATENbHOCTH, JaBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

BHOCHUTbH KOPPEKTUBBI B JEATEIHHOCTh (B TOM UYHCIIE€ B XOJ BBIMOJHEHHUS (PU3HMUECKOrO MCCIEIOBAHUS WIN
IIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENbCTB, M3MEHMBIIUXCS CHUTYAIMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HHUKIIUX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA LIENH U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4elioBeKa B XOJ€ CIOpa WM JUCKYCCHUM HAa HayyHYIO TeMY, IOHUMAaTh
MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

NIPU3HABATh CBOE MPaBO Ha OMIMOKY MpPH peIleHUH (U3UYECKUX 3a/1a4 WM B YTBEP)KICHHUSX HA Hay4HbIE
TEMBI U TaKOE K€ IIPABO APYTOro.



INPEAMETHBIE PE3YJIBTATbBI

K konny oOyueHuss B 7 KJjacce NpeiMeTHbIE pe3ysibTaTbl Ha 0a30BOM YpPOBHE JOJKHBI OTpakaTh
c(OPMHUPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

UCIOJb30BATh MOHATHUA: (U3NYECKHE M XMMUYECKHE SBJIECHUS, HAOJIOJCHUE, SKCHEPUMEHT, MOJEIb,
TUIIOTE3a, eIUHHUIBI (PU3UYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSIHUS BemecTBa (TBEpAOE,
KHJIKOE, razoo0pa3zHOe€), MEXaHMYECKOe JBM)KEHHE (PaBHOMEpPHOE, HEpaBHOMEPHOE, IMPSIMOJIMHENHOE),
TPAcKTOpUS, paBHOJCHCTByMOIAs cuia, Jedopmainus (ynopyras, IUIacCTHYEcKas), HEBECOMOCTbD,
cooOHIaroLecs CoCy/ibl;

paznmuyath siBineHus (auddysus, TemnmoBoe JBM)KEHHUE YaCTHI[ BEIIECTBA, PABHOMEPHOE JIBUIKCHUE,
HEpaBHOMEPHOE [BI)KEHUE, MHEPLMsl, B3aUMOJCHCTBUE TeJl, paBHOBECHUE TBEPIBIX TN C 3aKpEIIEHHON
OCBIO BpallleHHs, Tepeiavya JaBICHUS TBEPABIMU TEIAMH, KUAKOCTSIMH U ra3aMu, aTMOC(hEpHOE JaBlICHHE,
IUIaBaHUE TeJI, IPEBPAILEHUS] MEXaHUUECKOW SHEPTUN) 110 OMUCAHUIO UX XapaKTEPHbIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHNUE;

pacro3HaBaTh IPOSIBICHUE W3YYEHHBIX (DU3MYECKUX SIBICHHH B OKpYXalolleM MHUpe, B TOM 4YHCIE
¢busnveckue sIBICHUS B MPUPOJEC: MPUMEPHI JBWKECHUS C PA3TUYHBIMU CKOPOCTSIMH B JKUBOW M HEKUBOU
npupoje, JefCTBUE CUIIbI TPEHHsI B IPUPOJE M TEXHHMKE, BIUSHHE aTMOC(EpPHOro MaBJIEHUS Ha >KUBOM
OpraHu3M, IUIaBaHHE DPbHIO, pblUYard B TEJIe 4YEJIOBEKa, NMPU 3TOM IEPEBOAMTH NMPAKTUYECKYIO 33734y B
y4eOHY10, BBIIENIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

OIMCHIBATh W3YUEHHBIE CBOWCTBA TeN M (hM3WYECKHE SBICHHS, MCIONB3Ys (PU3NUYECKHE BEIMUMHBI (Macca,
00BEM, IIIOTHOCTh BEILECTBA, BPEMs, MMyTh, CKOPOCTb, CPEIHAS CKOPOCTh, CUJIa YIIPYIOCTH, CHJIA TSKECTH,
BEC TeJa, CUJIa TPEHUs, JlaBjIeHue (TBEPAOro Tela, JKUIKOCTH, Ta3a), BhITAJIKUBAIOLIAS CHUJla, MEXaHUYEeCKas
pa0oTa, MOIIHOCTb, IIEYO CHJIBI, MOMEHT CHJbl, KO3(Q(QUIMEHT IOJIE3HOr0 NEHCTBUS MEXaHU3MOB,
KUHETHYECKasi W TIOTEHIHATIbHAs HEPTHusi), IPU ONMCAHUHU IPABHIBHO TPAKTOBATH (PH3MYECKUH CMBICH
UCMOJb3yEeMbIX BEIMYMH, MX OO0O03HAUEHUS U €JUHMLBI (U3NYECKUX BEIUYMH, HAXOJUTH (POPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUYUHY C JPYTUMH BEJIWYMHAMH, CTPOUTH TPapUKU U3YyUEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUYECKHE SIBICHHS M TPOLIECCHI, MCIIOJIB3YSl NMpPaBUIa CIOXKECHUS CHUII
(Bonp ofHOM mpsimoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUJIO PaBHOBECHs pblyara
(6noka), «30510TO€ NPAaBUIIO» MEXAHUKH, 3aKOH COXPAHEHMsS] MEXaHWYECKOW SHEpruH, IpU 3TOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMATUYECKOE BHIPAKECHUE;

OOBSICHATh (U3WYECKHE SIBJICHUS, TPOIECCHl M CBOMCTBA TEJN, B TOM YHCIE M B KOHTEKCTE CHUTYallui
MPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATh MPUUYMHHO-CIEICTBEHHBIE CBSA3U, CTPOUTh OOBSICHEHUE
3 1-2 jornyeckux IIAaroB ¢ ONOpod Ha 1—2 U3ydyeHHBIX CBOMCTBA (DPU3MUECKUX SIBICHUH, (PU3NYECKUX
3aKOHa MJIM 3aKOHOMEPHOCTH;

pemarh pacdy€THbIC 3aMaud B 1—2 NEHCTBHS, MCMONB3YS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIONINE (PH3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3aJaudl 3alUCBIBATh KPAaTKOE YCJIOBHUE, MOACTABIATH (PU3MUECKUE
BEJIMYMHBI B (HOPMYJIIBI U IPOBOJUTH PACcUEThl, HAXOJUTH CIIPABOYHBIC JAHHBIE, HEOOXOAUMBIC IS PEIICHHS
3aJ1ay, OLEHUBATh PEATUCTUYHOCTh NOJTYYEHHON (PU3NUYECKOI BETMUNHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEUINTH IMPH TOMOIIM (H3MYECKUX METOJI0B, B ONMHCAHUHU
HCCIIEIOBAaHMsI BBIJENATh HPOBEPSEMOE MpPEANooXKeHue (TUIoTe3y), pa3inuyarb M HMHTEPIPETUPOBATH
MIOJTyYCHHBIH Pe3yiIbTaT, HAXOUTh OMMOKH B XO/I€ OITBITA, JIENIaTh BHIBOJIBI IO €TI0 Pe3yJIbTaTaM;

IIPOBOJIUTH OTBITHI MO0 HAOMIONEHUIO (PU3NYECKHUX SABIECHUH WM (U3MUECKUX CBOMCTB Tel: (popMyIupoBaTh
MIpOBEpsiEMbIE MPEAINONIOKEHHS], COOUpPaTh YCTAHOBKY M3 MPEUIOKEHHOI0 000pyA0BaHHUs, 3alIUChIBATh X0/
OIbITa U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATE TIPSIMBIE M3MEpPEHHs] PAcCTOSIHHS, BPEMEHH, Macchl Teia, 00BhEMa, CHIIBI U TEMIEpaTyphl C
UCTOJb30BAHUEM AaHAJOTOBBIX M IHU(POBBIX NPHOOPOB, 3alMCHIBATH IOKa3aHUs NPUOOPOB C YYETOM
3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUII;

MIPOBOJIUTh MCCJIEOBAHNE 3aBUCHUMOCTH OIHOM (PU3MUECKOW BEIMUYMHBI OT JPYrod € HCHOJIb30BAHUEM
NPSIMBIX W3MEPEHUH (3aBUCHMOCTH ITyTH PaBHOMEPHO JBMXKYIIETOCS Tella OT BPEMEHH JIBHIKCHHUS Tela,
CHJIBI TPEHUSI CKOJIBXKEHHUSI OT Beca Teja, KayecTBa 00pabOTKM MOBEPXHOCTEH Tell M HE3aBUCUMOCTH CHJIBI
TPEHHUs OT IJIOUIAIU CONMPUKOCHOBEHUS TeJl, CHJIbl YIPYTOCTH OT YIUIMHEHUS NPYKUHBI, BBITAIKUBAIOIIEH
CWJIbI OT 00BbEMa MOTPYKEHHOW YacTH Tela M OT IJIOTHOCTH JKUIKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH
TeNa, OT MIYOHHBI, HA KOTOPYIO MOTPYKEHO TeJl0, YCIOBUN IUIaBaHUs TeJ, YCIOBUN paBHOBECHS pblyara u



OJIOKOB), y4acTBOBAaTh B IUIAHUPOBAHUU YYEOHOTO HCCIICIOBAHMS, COOMPATH YCTAHOBKY U BBIMIOJHATH
U3MEpEeHUs, Ccleqysd TMpeAJIOKEHHOMY IIIaHy, (UKCHUpOBaTh pe3ysabTaThl IOJYYEHHOM 3aBUCHMOCTH
(bu3MYECKUX BEIMYMH B BUAC TPEIIOKEHHBIX TAOMUI] U TpadUKOB, NeNaTh BHIBOJBI MO pe3yibTaTaMm
UCCIIETOBaHMUS;

MPOBOANTHh KOCBEHHBIC M3MEPEHHS (PU3UYECKUX BEIMYUH (IJIOTHOCTH BEIIECTBA KHUIAKOCTH M TBEPIOTO
Tena, Cujia TPEHHs CKOJbKEHHUs, TaBJICHUE BO3/IyXa, BBITAJIKMBAIOLIAS CHIIA, ICHCTBYIONIAs HA MOTPYKEHHOE
B KHUJIKOCTh TEJNO, KOI(DPUIMEHT MOJIE3HOTO JCHCTBHSI MPOCTHIX MEXAHHU3MOB), CIEAYysS IMPEAT0KESHHOM
MHCTPYKLHMU: TPH BBHIMOIHEHUH HM3MEPEHUN coOUpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIATH
3HAYCHUE NCKOMOM BEIIUYHHEL,

coOJro1aTh MpaBuiia TEXHUKH OE30IIaCHOCTH MU paboTe ¢ J1abopaToOpHBIM 000PYI0BAHHEM;

YKa3bIBaTh MPUHIIMIBI JICHCTBHS MPUOOPOB M TEXHUYECKHX YCTPOWMCTB: BECHI, TEPMOMETP, TUHAMOMETD,
COOOIIAIOITUECS COCY/ b, OapOMETp, pbluar, MOABUKHbBIN 1 HEMIOABHKHBIN OJIOK, HAKJIOHHAS MJI0CKOCTh;
XapaKTepU30BaTh MPUHIUIIBI ICHCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOM HA HUX
onucaHus (B TOM 4YHCIIE: MOIUIMITHUKH, YCTPOWCTBO BOJOMPOBOJA, TMAPABIMYECKHUN IMpecc, MaHOMETD,
BBICOTOMEp, IMOPIIHEBON HACOC, apeOMETp), UCIOJNB3Yys 3HAHHS O CBOHCTBaX (DM3MUECKUX SIBICHUU H
HeoOxouMbIe (PU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH TIPUMEPHI (HAXOIUTh UHPOPMAITUIO O MPUMEpaxX) MPAKTUIECKOTO HCIIOIB30BAHUS (PU3NISCKUX
3HAaHUW B TOBCEJHEBHOW >KM3HU JUIsl oOecrieueHuss Oe30MacHOCTH Npu OOpalieHHH ¢ Npudopamu U
TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOJICHUS HOPM IKOJIOTHYSCKOTO MOBEICHUS B
OKpY>Karolleu cpene;

OCYIIIECTBISITh OTOOP MCTOYHUKOB WMHGpOpMaiuu B VHTEpHETE B COOTBETCTBUHU C 3aJaHHBIM MOMCKOBBIM
3alpocoM, Ha OCHOBE HMMEIOIIMUXCS 3HAHUW M NYTEM CpaBHEHHS PA3IUYHBIX HCTOYHUKOB BBIICIATH
nH(OpPMAIIHIO, KOTOpas SBJSICTCS MPOTUBOPEUYUBOI HITH MOXKET OBITh HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPHU BBHIMOJHEHUHM YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy (PU3UYECKOro
COJICpKaHUsl, CIIPABOYHBIC MaTEpHUalIbl, peCypchl ceTu MHTEepHET, BIajeTh NpuéMaMyd KOHCIICKTHPOBAHUS
TeKcTa, mpeodpazoBaHusi THGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KpaTKWE NHUCHMEHHBICE M YCTHBIE COOOIICHWS Ha OCHOBE 2-3 HCTOYHUKOB
uHpopManud (GU3NYECKOr0 COJAEp>KaHUs, B TOM 4YHCIe MYyOJMYHO [enaTh KpaTKue COOOIIEHUS O
pe3ylbraTax IMPOCKTOB WM YYCOHBIX HCCICJAOBAHUN, MPU 3TOM TPAMOTHO HCIIOJIB30BATh W3YYCHHBIH
MOHATUMHBIN anmapat Kypca QU3UKH, COPOBOXKAATH BBHICTYIUICHHUE MTPE3CHTAIINEH;

IIPY  BBINIOJIHEHUU YYEOHBIX IPOCKTOB W WCCICJOBAHMI paCHpeeiiiaTh OOS3aHHOCTH B TpyIIe B
COOTBETCTBUHM C TOCTaBICHHBIMU 3a/ladyaMH, CIIEUTh 32 BBIMIOJHEHUEM IUIaHA [EHCTBUI, aJeKBaTHO
OIICHWBATh  COOCTBEHHBIM BKJIAJ B JICATCILHOCTH TPYIIBL, BBICTPAaWBaTh KOMMYHHKATHBHOE
B3aMMO/ICIICTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K xoniy oOyuenusi B 8 KJjiacce mpeIMETHBIC Pe3yJbTaThl HA 0Aa30BOM YPOBHE JIOJDKHBI OTpakaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:
WCIIOIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBIKEHHUE aTOMOB M MOJIEKYJI, arperaTHbIe
COCTOSIHMSI BEIIECTBA, KPUCTAIIIMYECKHE KM aMOp(HBIE Tela, HACBHIIIEHHBIH W HEHACHIIICHHBIA Tmap,
BIQXXHOCTh BO3/yXa, TEeMIlepaTypa, BHYTPEHHSS OHEPrusi, TEIUIOBOM JBHUTATENb, SJIEMEHTAPHBIN
ANEKTPUUECKUN 3apsijl, SJIEKTPUUYECKOE I0JI€, MTPOBOJHUKU M IUDJIEKTPUKHU, MOCTOSIHHBIA 3JEKTPUUYECKUN
TOK, MarHUTHOE TI0JIE;
pa3nuyath SBIEHUS (TETUIOBOE pacIIMpEeHUe U CKaTHe, Terionepenadya, TeIoBOe paBHOBECHE, CMaYBaHUE,
KanWUIAPHBIC SBIICHUSI, UCTIApEHUE, KOHICHCAINS, TIIIaBJICHUE, KPUCTAITN3alns (OTBEpACBaHNE), KUTICHUE,
Terionepenaya (TEMIOMPOBOIHOCTh, KOHBEKIIMS, W3IYYCHHE), OJICKTpHU3alus Tel, B3auMOICHCTBHE
3aps/IOB, JCUCTBUS JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJICHCTBHE MAarHUTOB, JEHCTBUE
MarHMTHOTO TIOJIS HA TIPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAsI MHIIYKIUS) TI0 OMHCAHUI0 UX XapaKTEPHBIX
CBOWCTB ¥ Ha OCHOBE OITBITOB, IEMOHCTPHUPYIOIINX JaHHOE (DU3UUECKOE SBIICHUE;
pacrmo3HaBaTh MPOSIBICHWE H3YUYEHHBIX (U3NYECKUX SBICHUU B OKPYXKAIOIIEM MHpPE, B TOM UHUCIE
(dbu3uYecKre SBJICHHWS B TPHUPOJIC: TOBEPXHOCTHOE HATSDKCHHE M KAMWUIAPHBIC SBICHUS B TPHUPOJE,
KpUCTAIIBI B TIpHpoje, uanydeHue ColHIa, 3aMep3aHue BOAOEMOB, MOPCKHE Opu3bI, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEera, DJJEeKTPUYECKHE SBJICHHS B aTMocdepe, JIIEKTPUUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE ToJIe 3eMJTd, Ipeiid MOTCOB, POJIb MATHUTHOTO TIOJIS JJIs )KM3HU Ha 3emJie, MOJISIPHOE CUSTHUE,



IIPU ATOM MEPEBOANTH MPAKTUUECKYIO 33/1a4y B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOIMCTBA (MPU3HAKN)
(hUBUYECKUX SBJICHUM;

OINMCHIBATh HW3YyYEHHBIC CBOWCTBA Tel W (PU3MUECKUE SBJICHUS, HUCIONb3YS (U3MYECKHE BEITUUYHUHBI
(TemnepaTypa, BHYTPEHHSISI SHEPTrHsl, KOJMUYECTBO TEIUIOTHI, Y/A€lbHAs TEIUNIOEMKOCTh BEILECTBA, YAEIbHAs
TEIUIOTAa IUIABJICHUS, YAEIbHAs TeIloTa MapooOpa3oBaHusi, yJeNbHas TEIUIOTa CropaHusi TOIUIMBA,
KOA(Q(QUIMEHT TMOJEe3HOr0 JEHCTBMsI TEIUIOBOM MAIlMHBI, OTHOCHUTENIbHAs BJIAXKHOCTh BO3/yXa,
NEKTPUYECKUI 3apsijl, CUJla TOKa, JIEKTPUUECKOE HAIpsSKEHUE, COIPOTUBICHUE MPOBOJHUKA, YAEIbHOE
COIIPOTHBIICHUE BEIIECTBA, PadOTa M MOLIHOCTb 3JIEKTPUUYECKOI'O TOKA), HPU ONUCAHUU IPABHIBHO
TPAaKTOBaTh (PU3UUYECKHI CMBICI MCIIOJIB3YEMbIX BEIMYMH, 0003HAUCHUS U €IUHHIbI (DU3UUECKUX BEIWYHH,
HaxoAuTh (HOPMyJbl, CBA3BIBAIOIIME JaHHYIO (PU3MUYECKYIO BEIMYUHY C JPYTMMHU BEJIMYMHAMM, CTPOUTH
rpadMKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3UUECKUE SIBJIECHUS M IPOLECCHI, MCIOJb3Ysl OCHOBHBIE IMOJOXKCHMS
MOJIEKYJISIPHO-KMUHETUYECKOH TEOPUM CTPOEHMSI BEIECTBA, IPUHLMUI CYNEpHO3ULUU TIoseld (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma Juid yyacTka uenw, 3akoH Jxoynsa—Jlenua,
3aKOH COXpAHEHMs SHEpPIud, MPU ATOM J1aBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3allCBIBATH €r0
MaTEeMaTHYeCKOE BbIPAXKECHUE;

OOBSICHATH (PU3MUECKUE TPOLECCHl M CBOWCTBA TeJ, B TOM YHCJIE U B KOHTEKCTE CHUTyallMid MPaKTHKO-
OPUEHTUPOBAHHOI'O XapaKkTepa: BBIABIATH NPUYMHHOCIEACTBEHHBIE CBSA3HM, CTPOUTH OOBsACHEHHE M3 12
JIOTUYECKUX LIaroB ¢ ONopoil Ha 1—2 M3y4eHHbIX CBOMCTBA (PM3UUYECKUX SIBICHUMN, (PU3NYECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3aJaud B 2—3 NEHCTBHS, MCIOJB3Ys 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOUINE (PH3UUECKUE
BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJOBUS 3aJayd 3alMChIBaTh KPaTKOE YCIIOBHE, BBISBISATh HEIOCTATOK
JTAHHBIX JUTSI PEIICHHS 33/1a49H, BRIOMPATh 3aKOHBI M (hOPMYJIbl, HEOOXOAMMBIE sl €€ peIIeHUs], TPOBOIUTH
pacy€Thbl U CPaBHUBATH M1OJIyY€HHOE 3HaUeHHE (PU3MUYECKON BEIIMUMHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIMTh HPU MOMOIIM (U3NYECKHX METOJOB, HCIOIb3YS
OIMCaHHME HCCIEI0BaHMs, BBIICIATH MPOBEPSiEMOE IPEIIoN0KEHHEe, OLEHUBATh IPAaBUIBHOCTH HOpPsAKa
IIPOBEICHUS UCCIIEIOBAHNUS, J€JIaTh BbIBOIBL;

IIPOBOJIUTH OMBITHI MO0 HAOMIOAEHUIO (PU3MUECKUX SIBJICHUM WM (U3HMUECKUX CBOWCTB TeJ (KalWUIApHbIE
SIBJICHHSI, 3aBUCUMOCTD JIaBJIICHUS BO3/lyXa OT €ro 00béMa, TeMIepaTypsl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHus MpH M3JIyYEHUH OT L(BETa M3JIydaroulel (IOIIoIaromiel) NOBEpXHOCTH, CKOPOCTh UCIIAPEHUS
BOJBl OT TEMIIEPATyphl >KMJKOCTU M IUIOLIaJM €€ MOBEPXHOCTH, BJIEKTPHU3aLUs Tel U B3aUMOZEHCTBHE
NEKTPUYECKUX 3apsiioB, B3aUMOACUCTBHE IIOCTOSIHHBIX MAarHWTOB, BHU3yaJlW3allisd MarHUTHBIX IOJEH
MOCTOSIHHBIX MAarHUTOB, JIEUCTBUS MAarHUTHOTO TOJIS HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOWCTBA 3JIEKTPOJBUIATENII IOCTOSHHOTO TOKa): (OPMYIMPOBATh TMPOBEpsiEMble IPEANOIOKEHHS,
coOupaTh YCTAHOBKY M3 MPEUIOKEHHOIO 00O0pYJOBaHMs, OIMUCHIBaTH XOJ| OMNbITa U (QOPMYJIUPOBATH
BBIBO/JIBI;

BBINIOJIHATh MPSIMBIE HM3MEPEHUS TEeMIepaTypbl, OTHOCUTEIbHOW BIIAXXHOCTH BO3/AyXa, CHUJIBI TOKa,
HanpsDKeHUs. C UCIOJIb30BAaHUEM aHAJIOTOBBIX NMPUOOPOB M JATUMKOB (DU3NYECKUX BEIWYMH, CPAaBHUBATb
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COFOTHOM MOTPEIIHOCTH;

IIPOBOJIUTh MCCIIEOBAHUE 3aBUCHUMOCTH OJHOM (pU3MuUecKol BEIMYUHBI OT APYrod C HCIOJIb30BaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIICHMSI MPOBOJHUKA OT €ro JJIMHBI, IUIOUIAJN MONEPEYHOTro
CEUEHUS U YJEJIBHOIO CONPOTHUBIIEHUS BELIECTBA NIPOBOJHUKA, CHJIBI TOKA, MAYILETO Yepe3 NMPOBOJHUK, OT
HalpsDKEHUs Ha TPOBOJHUKE, MCCIEI0BAaHUE IIOCIIEOBATEILHOTO M MNapajuIebHOTO COETUHEHHM
IIPOBOJIHUKOB): IJIAHUPOBATh HCCIEIOBaHME, COOMpPATh YCTAHOBKY M BBINOJHATH H3MEPEHUs, CIenys
MpeIOKEHHOMY IJIaHy, (PUKCHPOBATH PE3YNbTAThI MOJYYEHHON 3aBUCUMOCTH B BUJE TaOIUI U TparKOB,
JIeNIaTh BBIBOJBI 10 PE3YJIbTATaM UCCIIEIOBAHNUS;

MPOBOANTh KOCBEHHbIE H3MepeHus (U3NYECKUX BeNWYMH (ylenbHas TEelJO0EMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE TPOBOAHUKA, PabOTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA): IJIAHUPOBATh H3MEPEHUs,
coOupaTh AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys NPEIIOKEHHOW MHCTPYKIUHU, U BBIUUCIATH 3HAUECHUE
BEJIMYNHBI;

co0JII0AaTh MpaBuiia TEXHUKH 0€30IaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000pYAOBaHUEM;
XapaKTepu30BaTh NMPUHLUIBI JEHCTBUS W3YUYEHHBIX NMPHUOOPOB M TEXHUYECKUX YCTPOMCTB € OMOPOIl Ha HUX
onucaHus (B TOM 4YHCIE: CHCTEMa OTOIUIGHHS JIOMOB, THUTPOMETp, MapoBas TypOHWHa, amIepMmerp,
BOJIbTMETP, CUYETUYMUK DIEKTPUUYECKONW HHEPruM, OJIEKTPOOCBETHTEIbHBIE MPHOOPHI, HarpeBaTelbHbIE
AJIEKTPONPUOOPH!  (MIPUMEPBI), DIEKTPUUYECKHE MPEJOXPAHUTEIH, HIEKTPOMArHUT, HIIEKTPOJBUTATENb



MIOCTOSTHHOTO TOKA), MCIOJb3Ysl 3HAHUS O CBOMCTBAaX (PM3MYECKHUX SABICHUNA M HEOOXOIUMBIE (hHU3MUYECKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUUECKUE YCTPOHCTBA U MU3MEPHUTEIbHbIE IPUOOPHI IO CXeMaM U CXEMaTHYHBIM
pUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUraTeIb BHYTPEHHEIO CrOpaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMbI 3JIEKTPUUECKHUX LENEH C MOC/Ie0BaATEIbHbIM U NapaUIeIbHBIM
COEZIMHEHHUEM JIEMEHTOB, pa3jnyasi yCIOBHbIE 0003HAYEHHUs HJIIEMEHTOB JIEKTPUUECKUX LIeTeH;

MPUBOANUTH MPUMEPHI (HAXOAUTh MHPOPMALIUIO O TPUMeEpax) MPAKTUYECKOTO MCIIONb30BaHUS (PU3UIECKUX
3HaHUIl B IOBCEIHEBHOW XM3HM JuId oOecrieueHHs O€30MacHOCTH Npu OOpalleHuu ¢ NpudbopamMu U
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 3I0POBbSI U COOJIIOJICHUS HOPM DKOJIOTHUECKOTO MOBEICHHS B
OKpY>Kalolleu cpene;

OCYIIECTBIISATh MOUCK HMH(POpMANUU (U3NYECKOTO cojepkaHus B VHTepHeTe, Ha OCHOBE HMEIOIIUXCS
3HaHUM M NyTEM CpaBHEHMs JIOTOJIHUTENbHBIX MCTOUYHUKOB BBIICIATh MHPOPMALMIO, KOTOpAs SIBISETCS
IIPOTUBOPEYUBOM NI MOXKET OBITH HEOCTOBEPHOIA;

UCIOJb30BaTh IPU BBIMNOJIHEHUM YYEOHBIX 3aJaHUl HAyYHO-TIONYNISPHYIO JHUTEpaTypy (HU3NUYECKOro
COJZIepKaHusl, CIIPABOYHBIE MaTepHajbl, pecypchl ceTu VHTepHeT, BiaAeTh NpuéMaMyu KOHCIIEKTUPOBAHUS
TeKcTa, IpeoOpa3oBaHus HHMOPMALIUK U3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYIO;

co3/laBaTh COOCTBEHHBIC IHUCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 0000mas WHPOpPMALUIO U3
HECKOJIbKUX HMCTOYHHMKOB (PU3MYECKOIO COJEpKaHUs, B TOM 4YHCIE MyOIMYHO HPEICTABIATh PE3YIbTAThI
IIPOEKTHON WJIM UCCIIEJOBATEIbCKON JI€ATEIbHOCTH, MPU 3TOM TIPAMOTHO HCIOJIb30BATh H3YUEHHBIH
NOHATUIHBIN annapaT Kypca (PU3HMKH, COIIPOBOKAAThH BBICTYIUIEHUE NIPE3EHTaLUEH;

IIPY BBITIOJTHEHUH YI€OHBIX MPOEKTOB M UCCIICIOBAHUIN (PH3MUECKUX MPOLECCOB PACTIPEACIATh 00s3aHHOCTH
B IpyHIE B COOTBETCTBUU C IOCTABJICHHBIMM 33JayaMM, CIEIUTh 32 BBIIOJHEHHEM IUIaHA ACUCTBUI U
KOPPEKTHPOBATh €r0, aJeKBaTHO OIEHMBATH COOCTBEHHBIH BKJIAJ B JAEATEILHOCTH TPYIIBI, BBICTPAUBAThH
KOMMYHHUKAaTHUBHOE B3aUMOJECHCTBUE, IPOSBIISAS TOTOBHOCTD Pa3peIlaTh KOH(IUKTHI.

K konmy oOydenusi B 9 KJjiacce mpeMETHBIC Pe3yJIbTaThl HA 0Aa30BOM YPOBHE JIOJDKHBI OTpPaXKaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHUIA:
WCIIONB30BaTh TMOHATHA: CHUCTEMa OTCYETa, MaTepuajbHas TOYKA, TPACKTOPUs,, OTHOCHUTEIBHOCTD
MEXaHMYECKOTO JBWXKeHHs, aedopmanus (ympyras, IUIacTHUECKasl), TPEHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpEHHUE, HEBECOMOCTb U IMEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPAOE TENO, LEHTP TAKECTH
TBEPAOrO TeNa, paBHOBECHE, MEXaHWYECKHE KoNeOaHWs W BOJHBI, 3BYK, MH(pPa3ByK U YIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja SJEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M JAJTbHO30PKOCTD,
CHEKTpPbI UCITYCKaHUS U TIOTJIOIeHHUS], albda, 0eTa- U TaMMa-u3IydeHus, H30TOIbI, iAepHAas YHEPTeTHKA;
paznuuaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE IMPSIMOJIMHEHHOE JBMIKEHHE, PaBHOYCKOPEHHOE
NPSIMOJUHENHOE JBIDKEHHE, CBOOOJHOE TAJCHHE Tell, PaBHOMEPHOE [IBIDKEHHE 10 OKPY>KHOCTH,
B3aUMOJICHCTBUE TeJ, PEaKTHUBHOE JBHKEHHUE, KOJeOaTeIbHOE JBMKEHHUE (3aTyXaloIINe W BBIHYKICHHBIC
Koje0aHus), pe30HAHC, BOJHOBOE MABW)KEHHE, OTPAKEHHE 3BYyKa, MPSMOJIMHEHHOE pacHpoCTpaHEHHE,
OTpaXEHHE U TIPEIOMIICHHE CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIo’KEHHE OEJIoro CBeTa B
CHEKTp U CIOXKEHHE CHEKTPaJIbHBIX LIBETOB, JUCIEpPCUS CBETA, ECTECTBEHHAs pPaJuOaKTUBHOCTD,
BO3HMKHOBEHHE JIMHEHMYATOTO CIEKTpa M3JIYYCHUs) MO OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIMIUX JaHHOE (PU3UYECKOE SBICHHE;
pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MYECKUX SBICHUNW B OKpYXKarolmeM Mupe (B TOM YHUCIE
¢busnueckre SBICHUS B MPUPOJIE: TPUIUBBI U OTJIMBHI, IBIKeHUE TIaHeT CONHEYHON CUCTEMBI, PEaKTUBHOE
JIBIDKEHUE JKUBBIX OPTaHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI,
I[yHaMH, 5XO0, IIBETa TeJI, ONTHUYECKHE SBJICHHS B MPUPOJE, OHOJIOTHYECKOe NEHCTBUE BUIUMOTO,
yIbTPaHOIETOBOTO M PEHTTEHOBCKOTO W3JyYEHUW, €CTECTBEHHBIN pPaJMOAKTUBHBIA (POH, KOCMUUYECKHE
Jy4d, PAJUOAKTUBHOE M3JIYyYEHUE MPUPOJHBIX MHUHEPAJIOB, JIEWCTBHE pPAJMOAKTHUBHBIX H3Iy4YE€HUU Ha
OpraHU3M YeJIOBEKa), TIPH ITOM IMEPEBOAUTH MPAKTUUYECKYIO 33/1a4y B Y4€OHYIO, BBIJCISTH CYIIECTBCHHBIC
CBOICTBa (IpU3HAKK) PUINIECKUX SBIICHUM;
OMHCHIBATh U3yUEHHBIC CBOMCTBA Te U (PU3UYECKHUE SIBJICHUS, UCTIONB3Ys (DM3UYECKUE BEIIMUMUHBI (CPETHSS
W MTHOBEHHAsI CKOPOCTb TeJla MPU HEPABHOMEPHOM JBUKEHUHU, YCKOPEHHUE, NEPEMEIIECHHE, MYyTh, YIIIOBas
CKOPOCTh, CHUJIa TPEHHUs, CHJIa YIPYTOCTH, CHJa TSDKECTH, YCKOpPEHHE CBOOOJIHOTO TaJCHHUS, BEC Tela,
HMITYJIbC TeJla, WUMIYJIbC CHIJIBI, MEXaHW4Yeckas paboTa W MOIIHOCTh, TMOTEHIMAIbHAs DSHEPrus Tela,
MOAHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIIMAJIbHASI SHEPTUS CHKATON MPYKUHBI, KHHETUYECKAsI YHEPT U,



MOJTHAsE MEXaHUYeCKasi SHEPTusl, IEPHO U YacToTa KojeOaHMi, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHa, CKOPOCTh CBETa, IIOKa3aTeidb MPEIOMJICHHUS Cpelbl), IpH OMNHCAHUMU IPABHIBHO TpPaKTOBATh
¢bu3nUeckuil CMBICT MCMOIb3yEeMBIX BEIMYUH, 0003HAYCHUSI U €IUHHIBI (PU3NYECKUX BEIMYUH, HAXOIUTh
(GbopMyIibl, CBSI3BIBAIOIINE JaHHYIO (DU3UYECKYI0 BEJIUYHMHY C JPYTHMMH BEJIMYMHAMH, CTPOUTH Tpapuku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Tel, GU3NUYECKUE SBJICHUS U MPOLECCHI, UCIOB3YS 3aKOH COXPaHEHUS SHEPIHH,
3aKOH BCEMHPHOTO TATOTEHHS, IPUHLIUI CYNEPIIO3UIINH CHJI, IPUHIMIT OTHOCUTEIBHOCTH | anuies, 3aKOHBI
HeroToHa, 3aKOH coXpaHEHHs] UMIYJIbCa, 3aKOHBI OTPAKEHUS U MPETOMIICHHS CBETa, 3aKOHBI COXPAHEHU S
3apsiIOBOTO M MAcCOBOTO YHMCENl NPU SACPHBIX PEaKIUsaX, MPU TOM JaBaTh CIOBECHYIO (HOPMYITUPOBKY
3aKOHA U 3aMUCBIBATh €0 MAaTEMAaTUYECKOE BHIPAKECHHUE;

OOBSICHATh (PU3MUECKUE TPOLECCHl M CBOWCTBA TeN, B TOM YHCJIE U B KOHTEKCTE CHUTYallMid MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO-CIEACTBEHHBIE CBS3HM, CTPOUTH OOBSICHEHHE U3 2—3
JIOTHUYECKUX IIaroB € ONMOPOH HA 2—3 W3yUEHHBIX CBOMCTBA (U3NYECKUX SIBICHUH, (PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacy€THbIe 3aaui (OMUPAIOIINECcs Ha CUCTEMY U3 2—3 YpaBHEHUI ), UCTIONb3Ys 3aKOHBI H (DOPMYIIBL,
CBsI3bIBalOIME (pU3MUECKHe BEJIMUMHBI: HA OCHOBE aHAIM3a YCIIOBUS 33/1a4 3alMChIBaTh KPATKOE YCIOBHE,
BBISIBIISIT HEIOCTAIOLINE WM M30BITOYHBIC NAaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOAUMBIE IS
pellieHrs, MPOBOAUTh pPacdy€Thl M OILIEHUBATh PEATUCTUYHOCTh IMOJTYYCHHOTO 3HaueHUus (u3nueckoi
BEJIMYMHBI;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEUINTh MpPU IMOMOIIU (PU3HMUECKUX METOJO0B, HCIONb3YS
OIMCAaHHWE WCCIIENIOBAHMSA, BBIACISATH MPOBEPSIEMOE IMPEINOJI0XKEHHE, OIEHUBATH IPABMIBHOCTH TOPSIKA
MIPOBEICHUS CCIIEOBAHNUS, ANIaTh BBIBO/IbI, MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOCHUN U OIBITOB;
MPOBOJIUTH OIBITHl MO HAOMIOJNCHUIO (U3NYECKUX SIBICHUNW WM (U3UYECKUX CBOUCTB TeN (M3ydeHHUE
BTOpOTO 3aKoHa HpI0TOHA, 3aKOHA COXpaHEHHs PHEPTUH, 3aBUCUMOCTh MEpHoAa KoieOaHUi MPYKUHHOTO
MasiTHUKAa OT MAacChl TPy3a M KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTh OT aMIUIUTY/bl MaJbIX KOJIEOaHUH,
MPSIMOJIMHEIHOE PACIPOCTPaHEHHE CBETa, paslioKeHHWe OeNnoro cBeTa B CIEKTp, H3yYEHUE CBOMWCTB
M300paXeHUS B IUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MpeIMeTa B cOOMparomieii TnH3e, HabIoIeHIe
CIUIOIIHBIX M JIMHEHYAThIX CIIEKTPOB M3IYyYEHUS): CAMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 M30BITOYHOIO
Habopa 000pyAOBaHUS, OMMCHIBATH X0 ONBITA U €T0 PE3YIbTAThI, (POPMYIHPOBATEH BHIBOJIBI,

MIPOBOAUTH MPHU HEOOXOJUMOCTH CEPHUIO MPSMBIX U3MEPEHH, ONpeaenss cpeiHee 3HaYeHHe HU3MepsieMoun
BEeITMYHUHBI ((POKYCHOE pPACCTOSIHHE COOHMpAroIIell JUH3bI), 0OOCHOBBIBATH BBIOOP CIOCOOA W3MEPCHHS
(U3MepHuTETHHOTrO MPUOOPa);

MIPOBOJIUTH HCCIIEIOBAHNE 3aBUCUMOCTEH (PM3MUECKUX BEIUYMH C WCIOIB30BAHUEM TIPSMBIX H3MEpPEHHMA
(3aBUCUMOCTb NYTH OT BPEMEHHM IpU PaBHOYCKOPEHHOM JIBUXKEHHU 0e3 HadyaJbHOM CKOpPOCTH, Mepuoja
KoJIeOaHWH MaTeMaTHYECKOTO0 MasTHUKA OT JUIMHBI HUTH, 3aBHCHMOCTH YIJla OTPaKEHHs CBETa OT yIJia
NaJICHUs] U yIJia MPeJIOMIICHHs OT yIJla MaJieHus): IUIaHUPOBaTh UCCIIE0BAaHUE, CAMOCTOSTEILHO COOMpATh
YCTaHOBKY, (DMKCHPOBATh PE3YNbTaThl MONYYSHHON 3aBHCUMOCTH (DM3NYECKUX BEIWYMH B BUJAE TAOIUI] U
rpaduKoB, JieNaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIIEOBAHUS;

MPOBOJIUTh KOCBEHHBIE HM3MEpeHHs] (U3NYECKUX BEIWYMH (CpPeImHss CKOPOCTh M YCKOPEHHE Tela IpH
PaBHOYCKOPEHHOM JIBMJKEHUH, YCKOPEHHE CBOOOJHOTO MafeHUs, >KECTKOCTh NPYKUHBI, KOIP(PUIHEHT
TPEHUST CKOJIBKEHHsI, MEXaHW4YecKasi padoTa U MOIIIHOCTh, YaCTOTA U TEPHO KOJICOAaHNH MaTeMaTHIECKOTO
U MPYXUHHOTO MAasTHUKOB, ONTHYECKAas CUJIa COOMPAIOIIEH JIMH3bI, PAJHOAKTUBHBIA (OH): MIAHUPOBAThH
M3MEpEHUs, COOMpPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBITIOJHATH M3MEPEHHS, CIEIys TPEeaIOKEHHON
MHCTPYKLIMU, BBIYMCIATH 3HAYEHHME BEIMYMHBI M aHAIM3UPOBATH IOIyYEHHBIE PE3yJbTaThl C Y4ETOM
3aJJaHHOH MOTPEITHOCTH N3MEPEHNUH;

co0JroIaTh MpaBuiIa TEXHUKU O€30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;

pa3nuyaTth OCHOBHBIE TPHU3HAKH HW3YYCHHBIX (U3UYECKUX MOJENICH: MaTepualbHas TO4YKa, aOCOJIOTHO
TBEPJIOE TEJI0, TOYCUHBIH MUCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A, IJIaHETapHas MOJAEIb aToMa, HYKJIOHHAs
MO/IENTb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢ OMOPOI Ha UX
onvcaHus (B TOM YHUCIIE: CIIUJIOMETP, TaTINKH TIOJTO0KEHHUS, PACCTOSIHHS U YCKOPEHHSI, paKeTa, 9X0JI0T, OUKH,
MEPUCKOI, (OoTOoAIIapaT, ONTHUYECKUE CBETOBO/IbI, CIIEKTPOCKOI, 103UMETp, Kamepa BuibcoHa), HCIOIb3Ys
3HaHUS O CBOMCTBAaX (U3NUECKUX SABJICHUN U HEOOXOUMbIe (hPU3MUECKHE 3aKOHOMEPHOCTH;



HCIOJIb30BATh CXCEMbl U CXCMATUYHBLIC PUCYHKH HU3YYCHHBLIX TCXHHUYCCKUX yCTpOfICTB, HU3MCPUTCIIbHBIX
pUOOPOB M TEXHOJOIMUYECKUX MPOLIECCOB NP PELIEHUN YYeOHO-TIPAKTUYECKUX 3ajjay, ONTUYECKUE CXEMBbI
IUIsL IOCTPOCHHUS N300paKEHU B TNIOCKOM 3€pKajie U COOMpAIOLIei JIMH3E;

MPUBOJUTH TIPUMEPHI (HAXOAUTh MHGOPMAIIMIO O MPUMEpax) MPAKTHIECKOTO HCIOIb30BaHUS (U3HUECKUX
3HaHUI B TOBCEIHEBHOW XHM3HM JuIa oOecreueHHs O€30MacHOCTH TpU OOpalIeHWH C NpuOopamMHu H
TEXHUYECKMMHU YCTPOHCTBAMHU, COXPAHEHUS 3/10pOBbsI U COOJIIOJICHUS HOPM KOJOIMUYECKOrO MOBEIEHHS B
OKpY>KalollEeH cpele;

OCYILLIECTBIIATh MOUCK HHPOPMALMU HU3NUECKOr0 coiepkaHus B VIHTepHeTe, caMOCTOSTENbHO GOPMYIUPYs
MOMCKOBBIN 3alpOC, HAXOAUTh IYTH OINPENIEICHUS JOCTOBEPHOCTH MOITY4YEHHOW MH(POPMALUU HA OCHOBE
MMEIOIIUXCS 3HAHUH U JONOJIHUTEIBHBIX UCTOYHUKOB;

UCTOJIb30BAaTh MPU BBHIMOJIHEHUH YYEOHBIX 3aJaHUNl HAYYHO-TIOMYJSAPHYIO JHUTEparypy (U3UUIECKOro
COJIep KaHus, CIIPABOYHBbIE MaTepHaibl, pecypchl ceTu VHTepHeT, BiafeTh NpuéMaMyu KOHCIEKTUPOBAHUS
TeKCTa, mpeoOpa3oBanusi HHPOPMAIIUKN U3 OJHONM 3HAKOBOUW CUCTEMBI B APYTYIO;

co3/laBaTb COOCTBEHHbIE IHCbMEHHBbIE U YCTHBIE COOOIIEHHS Ha OCHOBE WMH(pOpPMAllMU U3 HECKOJIbKUX
HCTOYHHUKOB (PM3MUECKOTO COACp)KaHUs, MyOIMYHO TPEACTaBIATh pE3yabTaThl MNPOCKTHOH WM
HCCIIEI0BATEIbCKON JIEATENbHOCTH, PH 3TOM I'PaMOTHO HCIOJIb30BATh M3YUYECHHBIH MOHATUNHHBIA anmapaT
M3y4yaeMoro paszaena (U3MKH M COINPOBOXKIATH BBICTYIUIGHHE MpPE3CHTAlMed ¢ y4€TOM O0COOEHHOCTEH
ayJAMTOPUHU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

HanmenoBanue pa3znesnoB U TeEM IPOrpamMMel

KonmuectBo yacoB

OnexTpoHHbIe (LTH(PPOBHIE)

Beero| KontposnbHbie [IpaKkTHYeCKHE 0bpazoBaTenbHbIC PECypCEI
L] paboThI paboThI
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
1.1||®u3uka - Hayka 0 Ipupoje 2 bubnuorexa [JOK
L https://m.edsoo.ru/7f416194
2||Pusnueckre BEITUINHBI 2 1 bubmuoreka [JOK
L https://m.edsoo0.ru/7f416194
1.3||[EcTecTBEeHHOHAYUHBII METO/1 TO3HAHUS 2 1 bubnuorexa [JOK
L https://m.edsoo.ru/7f416194
‘I/ITOFO 10 pasfeny H 6 H
‘Pa311e.11 2. IlepBonayajibHble CBEIEHHS 0 CTPOCHHH BELIECTBA
2.1/|Ctpoenue BemiecTBa 1 bubnuorexa [JOK
L https://m.edsoo.ru/7f416194
2.2||JIBmKEeHUE ¥ B3aMMOJICHCTBHE YaCTHUIL BEIIECTBA 2 1 bubmuoreka [JOK
L https://m.edsoo0.ru/7f416194
2.3||ArperaTHble COCTOSIHUS BELECTBA 2 bub6nuorexa [IOK
] https://m.edsoo0.ru/7f416194
‘I/ITOFO o pazaeny H 5 H
‘Pasnen 3. /IBusKeHue M B3aUMO/IeiiCTBHE Tell
3.1||Mexanudeckoe IBHKCHUE 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
3.2||Uueprus, Macca, TUIOTHOCTh 4 1 bu6mmoreka [{OK
https://m.edsoo.ru/7f416194
‘Cnna. Bunbl cun H 14 H 1 H 2 HBHGHHOTeKa HOK
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HanmenoBanue pa3neinoB 1 TeEM IPOrpamMMel

KommuectBo yacoB

OnexTpoHHbIe (TH(PPOBHIE)

Beero|| KoHTposbHbIe [IpakTuuecKue 0bpasoBaTeNbHbIE PECypPChl
paboThI paboThI

[ | | I Inttps://m.eds00.ru/7f416194

‘I/ITOFO 10 pasjeny H 21 H

‘Pame.ﬂ 4. laBjieHue TBEPABIX TeJl, dKUIKOCTEH U Ta30B

4.1||{aBnenue. [lepenaua naBneHust TBEPAbIMU TEIAMH, 3 bubnuorexa [JOK

| |PKMIKOCTSIMM M razaMu https://m.edsoo.ru/7f416194
.2||/laBneHmE KUAKOCTH 5 bubnuotexa [JOK

L https://m.edsoo.ru/7f416194
3||AT™MochepHOE naBIeHne 6 bubnunoreka [JOK

L https://m.edsoo0.ru/7f416194
4| leficTBue )KUIKOCTH U ra3a Ha MOrpy>KEHHOE B HUX 7 1 3 bubnuorexa [JOK

| |[reno https://m.edsoo.ru/7f416194

‘I/ITOFO 10 pasjeny H 21 H

‘Pa311e.11 S. PaboTra ¥ MOIIHOCTE. DHEPrus

5.1[PaGoTa 1 MOIITHOCTH 3 1 bubnuoteka [JOK

L https://m.edsoo.ru/7f416194
.2||[IpocTble MEXaHU3MBI 5 1 bu6nuorexa [IOK

L https://m.edsoo0.ru/7f416194

5.3||Mexanuueckasi 3Heprus 4 1 1 bubnuorexa [IOK

] https://m.edsoo0.ru/7f416194

‘I/ITOFO o pazaeny H 12 H

‘PezepBﬁoe BpeMs H 3 H H H

(OBILEE KOJIMYECTBO YACOB IO IIPOTPAMME || 68 | 3 [ 12 I

8 KJIACC
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Ne HauMmeHoBaHuE pa3/ieioB U TEM IPOrPaMMbI KonuuecTBo yacos DiekTpoHHbIe (IUPPOBBIC) 0Opa30BaTEIbHbIC
n/m Bcero| KontponbHbie I[IpakTHyeckue peCypCrI
paboThI paboThI
‘Pame.ﬂ 1. TenioBbI€ SABJICHUSI ‘
‘1.1 ||CTpoeHHe U CBOICTBa BEIIECTBA H 7 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f4l8lce\
‘1.2 ”Tel‘[J‘IOBHe TIPOIIECCHI H 21 H 1 H 5 HBI/IﬁJ‘II/IOTeKa LIOK httpS://m.edsoo.ru/7f4181C8‘
‘I/ITOFO 0 pasaeny H 28 H ‘
‘Pame.ﬂ 2. DjIeKTpHYeCKHe H MATHUTHBIE SIBJICHHSA ‘
2.1 |Dnekrpuyeckue 3apsbl. 3apsHKEHHbBIC TENa U UX 7 1 bubnuoreka LIOK https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBHE

‘2.2 ||HOCTO$[HHLII7I ANEKTPHUYECKHUI TOK H 20 H H 7 HBI/IﬁJ‘II/IOTeKa LIOK https:// m.edsoo.ru/7f4181ce\
‘2.3 ”MaFHI/ITHI)Ie SIBJICHHS H 6 H H 1.5 HBI/I6J‘II/IOT€Ka LIOK https://m.edsoo.ru/7f418lce\
‘2.4 ||3neKTp0MarHHTHa$[ WHTKIUS H H H HBI/I6J‘II/IOTeKa LIOK https:// m.edsoo.ru/7f418lce\
‘I/ITOFO 0 paseny H 37 H ‘
‘Pe3epBH06 BpeEMs H 3 H H H ‘
(OBILEE KOJIMYECTBO YACOB 1O IIPOTPAMME || 68 | 3 [ 145 I |
9 KJIACC

No HaunmenoBanue pa3zienoB U TeM NporpaMMbl KomnuectBo wacoB DnekTpoHHbIe (U POBHIE) 00pa3oBaTEILHbIE

n/m Bcero| KonrposbHbie [TpakTryeckue PeCypChI

paboThI paboThI
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Ne
1/

HanmenoBanue pa3nesnoB 1 TeM IPOrpamMmsl

KonunuectBo yacoB

DnekTpoHHbIe (1M POBBIE) 00pa30BaTEIIbHBIE

Beero|| KoutponbHbie [IpakTrueckue pecypebl
paboThl paboThI
Pa3zpen 1. Mexannueckue siBJIeHUSA
1.1 |[MexaHnuecKkoe ABMIKEHHE U CIIOCOOBI €ro 10 1 bu6nuoreka [IOK
OIHCaHMSI https://m.edsoo.ru/7f41a4a6
1.2 ||B3aumopeiicTBue Ten 20 1 3 bu6nunoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 ||3akoHBI COXpaHEHHS 10 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f41ada6
‘I/ITOFO 10 paszeny H 40 H
‘Pame.ﬂ 2. Mexann4ecKkue Ko/1e0aHus M BOJIHBI
2.1 |[MexaHu4deckue KojeOaHus 7 3 bubnunoreka IIOK
https://m.edsoo.ru/7f41ada6
2.2 ||MexaHu4eckre BOJTHBI. 3BYK 8 1 3 bubnmnorexka [HOK
https://m.edsoo.ru/7f41ada6
‘I/IToro IO pa3feiny H 15 H
‘Pamen 3. DJIeKTPOMArHUTHOE 10J1e M 3JIeKTPOMATHUTHbIE BOJTHBI
3.1 | DneKTpoMarHUTHOE MOJIE U AJIEKTPOMAarHUTHbIE 6 2 bubnuoreka [JOK
BOJTHBI https://m.edsoo.ru/7f41a4a6
‘I/IToro 10 pa3feiny H 6 H
‘Pauen 4. CBeTOBLIE IBJICHUS
4.1 |3akoHBI pacTIpOCTpaHEHHs CBETa 6 2 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.2 |JIuH3bl M ONTHYECKUE TPUOOPHI 6 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.3 |PasmosxeHne O6eoro cBeTa B CIIEKTP 3 2 bu6mmoreka [JOK

https://m.edsoo.ru/7f41ada6
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Ne
1/

HanmenoBanue pa3nesnoB 1 TeM IPOrpamMmsl

KonunuectBo yacoB

DnekTpoHHbIe (1M POBBIE) 00pa30BaTEIIbHBIE

Beero|| KoutponbHbie [IpakTrueckue pecypebl
paboThl paboThI
‘I/ITOFO 0 pazaeny H 15 H
‘Pame.ﬂ 5. KBaHTOBbBIE AIBJICHUS
5.1 |McnyckaHue u NOIJIOIIEHUE CBETAa aTOMOM 4 1 bubnmnorexka HOK
https://m.edsoo.ru/7f41ada6
5.2 ||CTtpoeHue aTOMHOTO sipa 6 1 bubnmnoreka [HOK
https://m.edsoo.ru/7f41a4a6
5.3 | SlnepHble peakuu 7 1 1 bubnnoreka [HOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 paszeny H 17 H
‘Pame.ﬂ 6. [loBTOPHUTEILHO-00001IAIOIIUIT MOAY/Ib
6.1 |[loBropenue u 00oO0IIEHNE COEPKAHUS Kypca 9 2 bubnuoreka [JOK
¢usuku 3a 7-9 kiacce https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 paseny H 9 H
(OBILIEE KOJIMYECTBO YACOB ITO IIPOTPAMME || 102 || 3 | 27 [
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YYEBHO-METOJUYECKOE OBECIEYEHHME OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI JJISI YUEHUKA

dwusuka: 7-# kimacc: 6a30Bbli ypoBeHb: yueOHuk, [leppimkun W. M., Banos A. 1.,
Axmmroneproe obmiectBo «M3narenbctBo «IIpocBenienne.

®dusuka: 8-i kinacc: 6a30BbIi ypoBeHb: yueOHUK, [lepeimkun Y. M., MBanos A. 1.
Axknuonepnoe obmectBo «M3narensctBo «lIpocserienue».

®dusuka: 9-i knacc: 6a30BbIid ypoBeHb: yueOHUK, [lepeimkun Y. M., I'yrauk E. M., BaHoB A.
., IlerpoBa M. A., AxumonepHoe o6miectBo «M3marensctBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

https://rosuchebnik.ru/

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru
https://educont.ru/

https://www.yaklass.ru/



