MHIHNCTEPCTBO NPOCBEILENNSI POCCHIICKON ®EJEPALIMN

Minerepetno oGpasosanis Mpkytcekoit obaactu
Myuinnansioe obpasonaresibHoe yuUpeajicHne
Hpkyrekoro paitonnoro MyuniinaisHoro obpazoBanus
"Manmononckast cpejtisist o01eobpasosatesibHas fkosa"

MOY UPMO "Mamonosckas COILIT"

PACCMOTPEHO COI'JIACOBAHO YTBEPKIEHO

MCTOTHYCCKHM 3amecTHTeb JHPEKTOpa 110 Jlnpekrop.MOY UPMO
00BCTHHEHUEM ecTecTBeHHo-  YBP (

HAYYHOTO KA /
/4
v

Poxxosa 10.B. (/ =\ AGiyny (DupcoaLC B.
[

Pyrosoautens MO «31» 082024 1. HKA3 No 655 '/
P Maxaposa A.B. oT\02 09 20247
[Tporokon Ne6 TpHnoxKenne 1_2_/

oT «30» 08 2024 . =

PABOYASI IPOTPAMMA

(ID 4097807)

yuednoro npeamera «Puznka. bazosplii yposenb»

Juist o0yvalolmxes 7-9 knaccon

Yunrenn: bepezosckas H.B.

¢. Mamonn 2024



IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo (¢u3MKe Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBJICHA Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMI K pe3ylbTaTaM OCBOEHHUS Ha 0a30BOM YPOBHE OCHOBHOM 00pa3oBaTeiIbHOM
nporpammsbl, npencrasieHHbix B PI'OC OO0, a Taxke ¢ yuérom (enepanbHOil paboueil mporpammbl
BocnuTanus u Konnenmuu npenogaBanusi yaeoHoro npeamera «dusukay.

Conepxanue mporpaMMmbl 1o (uU3MKE HampaBieHO Ha (OPMHUPOBAHHE ECTECTBCHHOHAYYHOU
IPaMOTHOCTH OOYYAIOIIMXCS U OPraHU3alMI0 U3yuyeHus: PU3UKU Ha AesITeNIbHOCTHOI ocHOBe. B mporpamme
1o (hU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpenmera B peanusanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIlPEIMETHBIM pe3yJibTaTaM 00y4YeHHs], a TaKKe MEXKIPEIMETHbIC CBSI3U
€CTECTBEHHOHAYYHBIX y4eOHBIX MPEJIMETOB HAa YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHusl.

[IporpamMMma 1o ¢u3uKe ycTaHaBIMBAET paciipesieieHre y4eOHOro MaTepuraia o rojam ooydenus (1o
KJlaccaMm), IIpeyiaraeT MPpUMEPHYIO MOCIEI0BATENbHOCTh U3yUEHHS] TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS
MIPEIMETHOTO CO/IEPKAHUSI U Y4ETE BO3PACTHBIX OCOOCHHOCTEH 00Yy4arOImUXCsl.

[Iporpamma no ¢usuke pa3paboTaHa ¢ IETbI0 OKa3aHUSI METOAMYECKON TOMOIIM YIUTEIIO B CO3TaHUU
paboueii mporpaMMebl O y4eOHOMY MPEAMETY.

@usnKa SBISETCS CHCTEMOOOPa3yIOIUM Ul €CTeCTBEHHOHAYYHBIX yYEOHBIX MPEIMETOB, IIOCKOIBKY
(u3HUYecKre 3aKOHBI JIS)KAT B OCHOBE MTPOLIECCOB U SIBJICHUI, U3y9aeMbIX XUMHEH, OMOJIOTHEH, aCTPOHOMUECH
u ¢uznyeckoil reorpadueil, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTUHY MHpA, MPEAOCTaBISIET
HanOonee sicHple OOpas3Ibl MPUMEHEHHS HAYYHOTO METOAa IO3HAaHWsS, TO €CTh CHoco0a MONyYeHHS
JIOCTOBEPHBIX 3HAHUI O MHpE.

Onna U3 TVIaBHBIX 3a]a4 (PU3MUECKOT0 00pa3oBaHUs B CTPYKType 0OIIero oOpa3oBaHUs COCTOUT B
(hopMUPOBaHUM €CTECTBEHHOHAYYHOUW IPaMOTHOCTH U MHTEpECa K HayKe y 00yJaromxcsl.

Wzyuenne ¢pusuku Ha 6a30BOM ypOBHE MPEAIONIATAET OBJIAJCHHUE CICAYIOUIMMHA KOMIIETEHTHOCTSIMH,
XapaKTEPU3YIOUIMMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJICHUS,
OLICHHUBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO HCCIIEAOBAHNUS;
MHTEPIPETUPOBATH JIaHHBIE U UCTIOJIb30BaTh HAYYHbIE 10KA3aTEIbCTBA JIJIs TIOJTYyYEHHS BBIBOJIOB.

Ienn u3ydeHus Gu3MKM Ha ypOBHE OCHOBHOTO 00Iero obpasoBaHus ompezaeneHs! B KoHuenumu
npenoaBaHust yueOHoro npeamera «dusuka» B 00pa3zoBaTeIbHBIX opranu3aiusax Poccuiickoit deaepanun,
peanu3yolImMX OCHOBHbIE 00Ieo0pa3oBaTeNbHbIe IMPOrpaMMbl, YTBEpPKIEHHOH pemeHuneM Komneruu
MunuctepctBa npocsetienus Poccuiickoit @enepanuu (nporokon ot 3 aekadps 2019 r. Ne [1K4BH).

Hean n3yvyenus pU3nKu:
pUOOpETEHNE MHTEpeca M CTPEMJICHUS OOYYalOIIMXCS K HAayYHOMY HM3YyYEHUIO NPUPOJBI, pPa3BUTHE HX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
pa3BUTHE MPEICTABICHUIM O HAYYHOM METOJIe O3HaHUs U (OPMUPOBAHHME UCCIIET0BATEIBCKOTO OTHOILICHUS
K OKpPY>KaroLIUM SIBJICHUSIM;

(GbopMHpOBaHHE HAYYHOI'O MMPOBO33PEHHMS KaK pe3yJbTaTa HU3Y4YEHHUsS OCHOB CTPOEHHUS MaTepuu u
(byHIaMEHTAlIbHBIX 3aKOHOB (DM3UKH;

(dbopMUpOBaHUE TMPEACTABICHUN O PO (QU3UKU JUISl PA3BUTHUS APYTUX €CTECTBEHHBIX HAyK, TEXHUKHU U
TEXHOJIOTHI;

pa3BUTHE MPEACTABICHUI 0 BO3MOXKHBIX cdepax Oymayiiei mpodheccuoHaIbHON ASSITEHPHOCTH, CBI3AHHOU C
($U3MKOI, MOATOTOBKA K AajbHEWIIeMy 00YYEeHHUIO B 3TOM HAIPABICHUH.

JlocTmkeHne STHX Iiesiell mporpammbl N0 (U3MKE Ha ypPOBHE OCHOBHOIO OOIIero 00pa3oBaHUA
o0ecreynBaeTcs peleHueM CIeIyoNuX 3a4ay:

MpUOOpETEeHNE 3HAHUN O TUCKPETHOM CTPOCHUHU BEILECTBA, O MEXAaHMUYECKUX, TEIJIOBBIX, JIEKTPUUYECKUX,
MarHUTHBIX U KBAaHTOBBIX SIBIICHUSIX;

MpUOOpETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (PU3NYECKUE SIBICHHUS C HCIOJIB30BAaHUEM IOJYYEHHBIX
3HAHUIM;

OCBOEHHE METOJIOB PEIICHMs] MPOCTEHIINX pacu€THBIX 3a/lad C HCIOJIb30BAHUEM (U3NYECKUX MOJIENEH,
TBOPUYECKUX U NIPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

pa3BUTHE yMEHUH HaOJIO/aTh NPUPOJHBIE SBIIEHUS W BBINOJHITH OMNBITHI, JaOOpaTOpHbIE PabOTHI U
HKCHEPUMEHTAIbHbIE UCCIICOBAHUS C UCTIOIb30BAHUEM U3MEPHUTEIBHBIX IPHOOPOB;
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OCBOCHHME TNPUEMOB paboThl ¢ HHGpOpMaAMeld (UINIECKOTO COJIEp)KaHMs, BKIOYas HHPOPMALUIO O
COBPEMEHHBIX JTIOCTHKCHUSAX (DU3HMKH, aHATTN3 ¥ KPUTHUECKOE OLIEHUBaHHE UH(POPMAIINH;

3HAKOMCTBO CO cdepamu MpodecCHOHATBLHON NeSTEIbHOCTH, CBSI3aHHBIMU C (PU3UKON, U COBPEMEHHBIMH
TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha IOCTHKCHUSX (DU3MUECKON HAYKH.

Ha m3ydenue ¢pusnku (6a30BbIi ypoBEHb) HA YPOBHE OCHOBHOTO 00IIIero o0pa3zoBaHusi OTBOAUTCS 238 4acoB: B 7
Kkiacce — 68 yacoB (2 yaca B Hezelro), B 8 kiacce — 68 yacoB (2 yaca B Henedro), B 9 kiacce — 102 vaca (3 gaca B
HEJICII0).

[Ipemmaraembrii B mporpamme 1o (¢U3MKE TMepeyeHb JIa0OpaTOPHBIX pabdOT U  OMBITOB HOCHUT
PEKOMEHIaTebHBIA XapaKTep, YUUTENb JIeTaeT BBHIOOP MPOBEACHUS Ta0OpaTOPHBIX PabOT W OMBITOB C
y4€TOM HHJIUBUAYAIbHBIX OCOOCHHOCTEH OOYYarOmIMXCsl, CIHCKAa OKCIIEPUMEHTAIbHBIX 3a/IaHHH,
mpearaéMbix B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 10 (hU3HKE.

COILEPKAHUE OBYYEHUSA
7 KIIACC
Paznen 1. ®usuka u eé poJib B NO3HAHNH OKPY:KAIOIIEro MUpa.

®uznka — Hayka o npupoje. fABneHus npuponapl. Pu3ndecKkue SBICHUSA: MEXaHUYECKUE, TEIUIOBBIE,
ANEKTPUYECKUE, MATHUTHbBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usznueckux BenuuuH. Dusnueckue mpubopsl. [lorpenrHocts
n3MepeHnil. MexxayHapoaHas CUCTEMa €ANHULL.

Kak ¢usmka u ngpyrue ecTecTBEHHbIE HAYKH H3y4daloT NpUPOAy. EcTecTBEeHHOHAYYHBIH METOJ
[O3HAHUS: HAOJI0IeHUE, IOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, SKCIIEPUMEHT 10 ITPOBEPKE
rUnoTes3, 00bsICHEHNE Ha0II01aeMoro siBieHus. Onucanue GU3nYecKuX SBICHUH ¢ MOMOIIBIO0 MOJIEICH.

Jemoncmpayuu.

Mexanuyeckue, TEIIoBbIe, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHUSI.

duzndeckue mpudOPHI U MPOIIeaypa MPSIMBIX H3MEPEHUH aHAIOTOBBIM U ITU(POBBIM IPUOOPOM.
Jlabopamopuusie pabomot u onvimel.

Onpenenenre UEeHb! AeIEHUs MIKaJIbl U3MEPUTEIBHOIO TpHOopa.

H3mepenne paccTostHUMN.

N3mepenue 00bEMa KUAKOCTH U TBEPJOTO TENA.

Omnpezenenue pa3MepoB MajbIX TEJ.

N3mepenne Temneparypsl NPy MOMOIIHN KUIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.

[IpoBenenne wuccieqoBaHUs 1O MPOBEPKE THIOTE3bl: JaJbHOCTh MOJETA IIAPUKA, MYIIEHHOIO

TOPU30HTAIILHO, TEM O0JIbIIIE, YeM OOJIbILIE BBICOTA ITYCKA.

Pasnen 2. IlepBoHayaibHbIe CBeACHHS 0 CTPOCHUH BelleCTBA.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mmepbl. ONbITHI, J10Ka3bIBAIOLIUE IUCKPETHOE
CTPOEHHE BEILECTBA.

JIBwxenue uvactuil BemecTtBa. CBsi3b CKOPOCTH JBIDKEHUSI YACTHI[ ¢ TemIiepaTypoil. bpoyHoBckoe
nsuxkenue, 1uddys3us. BzanmonelicTBre 4acTUIl BEIIeCTBA: MPUTSHKEHUE U OTTAIKMBAHHE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOEHHUE Ta30B, KHUAKOCTEH U TBEPABIX (KPUCTAUINYECKUX) TEJI.
B3anMocBs3b MeX1y CBOMCTBaAMH BEILIECTB B PAa3HBIX arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.
Habmonenue nudpdysun.
Habmtonienue siBiaeHuit, 00bACHAIOMUXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopmuvie pabomul u onvimol.

OreHka 1MaMeTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHueM (pororpadmii).
OnbITHI 1O HAOTIOICHHUIO TETIOBOTO PACIIMPEHHMSI TA30B.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKEHHUSL.

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

Mexannueckoe nBukeHue. PaBHoMepHoe u HepaBHOMepHOE ABuxkeHne. CkopocTb. CpeaHsisi CKOPOCTh
MIPU HEPABHOMEPHOM JBUKEHUU. PacuéT myTu v BpeMeHU JBUKEHUS.
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SIBnenue wuHepuuM. 3aKOH MHepuuu. B3aumopeiicTBue Ten Kak NpUYMHA HM3MEHEHHS] CKOPOCTH
NBUKEHUA Tell. Macca kak Mepa nHepTHOCTH Teina. [ImoTHocTh BemecTBa. CBSA3b MIIOTHOCTH € KOJIMYECTBOM
MOJIEKYJ B €IUHUIE 00BhEMA BEIIECTBA.

Cuna Kak xapakTepHuCTHKa B3auMoaecTBus tei. Cuiia ynpyroctu U 3akoH ['yka. M3mepenue cuisl ¢
MOMOIIbIO TUHAMOMETpA. SIBJIEHHE TATOTEHUs U cwia TsbkecTH. Cuila TSHKEeCTH Ha IPYrux IaHerax. Bec
tena. HeBecomocTs. CiiokeHUe Cui, HANpPaBICHHBIX IO OJHOM mpsimoil. PaBHopeicTByromas cui. Cuna
TpeHus. TpeHue CKOIbKEHUs U TpEeHUE MOKos. TpeHue B Mpupojie U TEXHUKE.

Jemoncmpayuu.

HabmoieHne MexaHu4ecKoro BUKCHHUS Tea.

N3mepenne ckopocTy NPSIMOJIMHEUHOTO IBUKEHHUS.
HaGnronenue siBleHUs] MHEPLIUH.

Habmtoienne n3MeHeHusi CKOpOCTH P B3aUMOJICHCTBUU Tell.
CpaBHeHME Macc 10 B3aUMOJICUCTBUIO TEII.

CnoxxeHue cuil, HallpaBJIEHHBIX 110 OJHON MPSIMOHN.

Jlabopamopmuvie pabomul u onvimol.

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBIKEHUS (LIApUKa B IKUAKOCTH, MOJEIH 3JIEKTPUYECKOTO
ABTOMOOWJIS U TaK JIajiee).

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpycKa WM [IapuKa M0 HAKIIOHHOW TIOCKOCTH.
Ompenenenue MmI0THOCTH TBEPAOTO TeEa.

OnbIThI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh PaCTsKeHHs (IeopMaIui) NPYKUHBI OT MPUIOKESHHON CHUITBL.
OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHUS OT Beca Tella W Xapakrepa
CONPUKACAIOLINXCS TOBEPXHOCTEN.

Pa3neu 4. /laBiienune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

HaBnenue. CriocoObl YMEHBIIICHHS U YBEJIMYCHUS AaBiieHus. JaBineHue ra3za. 3aBUCUMOCTD JaBIICHUS
raza ot o0npéma, Temreparyphl. [lepenaua maBneHus: TBEPABIMHU TEJIaMH, XUIAKOCTAMU M Ta3aMH. 3aKOH
[Tackans. [IlneBMaTnueckue MalIMHbI. 3aBUCUMOCTH JIAaBIEHUS KUJIKOCTH OT TNyOuHBL. ['MapocraTudeckwuii
napaaokc. CooOmaromuecs: cocyabl. [ uapaBinueckue MEXaHU3MBbI.

Atmocdepa 3emuin u armocdepHoe naBieHue. [IpUUMHBI CyIIECTBOBaHHS BO3AYIIHOW 000JIO0YKU
3emun. OnwiT Toppuueum. M3mepenue arMochepHOro JMaBieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JTaBJICHHUS
OT BBICOTHI HaJl ypoBHEM Mopst. [IprbOops! amst u3MepeHust aTMOCEepHOTO JTaBIEHUS.

JleficTBUE >KMIKOCTH W Traza Ha IMOTPYXEHHOE B HUX TeJo. BreITankuparomias (apXumenoBa) CHUia.
3akoH Apxumena. [1naBanue ten. Bo3gyxormnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIIEPATYPBHI.

[lepenada naBaeHUs KUIKOCTHIO U Fa30M.

Coobmatommuecs: Cocypl.

I'mppasinueckwii npecc.

[IposiBnenue nericTBus aTMochepHOTO TaBICHHUS.

3aBHUCHMOCTD BBITAIKHWBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTU TeJla U TUIOTHOCTH JKUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHON KUIKOCTH.

VYcnoBue niaBaHus TeIl: MUIABaHUE WM TIOTPYXKEHUE TEJl B 3aBUCUMOCTH OT COOTHOIIIEHHUS TNIOTHOCTEH Tema
U KUIKOCTH.

Jlabopamopuvie pabomol u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKEHHOHN B )KUIKOCTh YaCTH Tela.
OrnpenenieHne BBITAIKABAKOLIEN CUIIBI, AEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEHCTBYIONIEH HA TEJIO B KUJIKOCTHU, OT Macchl Teja.
OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAIKABAIOIIECH CHIIBI, IEMCTBYIOIIEH HA TEJO B )KUAKOCTH, OT
00BEMa MOTPYKEHHOM B KUAKOCTh YACTH T€Ja U OT IJIOTHOCTH KHUIKOCTH.

KonctpynpoBanue apeomeTpa Wil KOHCTPYUPOBAHHUE JIOJIKH M OTIPEIETICHUE €€ TPy30MOIBEMHOCTH.

Pa3nea 5. PaGora n MOIHOCTD. JHEprus.

Mexanunyeckas padota. MOIIHOCTS.

[IpocTeie MexaHu3MBI: pbluar, OJOK, HAKJIOHHAs TIUIOCKOCTh. [IpaBuUIO paBHOBECHS phIyara.
[IpumeneHne mpaBuia paBHOBECHS pbluara kK Oyoky. «3osnoToe mpaBumio» mexanuku. KIIJ[ mpocTsix
MexaHu3MOB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.
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Mexanunueckas sHeprusi. KuHernueckas M moTeHUuandbHas sHeprus. [IpeBpamienue omHOro BUIa

MEXaHUYECKOW SHEPTUHU B IPYTroid. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.
Jemoncmpayuu.

[Ipumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimol.
Omnpenenenre padOThI CHIIbI TPEHUS MPU PABHOMEPHOM JIBHKEHUU Tella TI0 TOPU30HTAIBHOM MOBEPXHOCTH.
HccenenoBanue ycioBuil paBHOBECHs pblyara.
N3amepenne KIIJ] HakTOHHOM MJIOCKOCTH.
N3ydeHne 3aK0Ha COXpaHEHUsI MEXaHUUECKON SHEPTUH.

8 KUIIACC
Paznen 6. TeruioBble siBIeHHS.

OCHOBHBIE MOJIO)KEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUU CTPOEHHUs BellecTBa. Macca u pa3Mepsl
aTOMOB M MOJIEKYJ1. OTbITHI, TOATBEPKAAIOIINE OCHOBHBIE TTOJIOKEHUSI MOJIEKYIIPHOKMHETHUYECKOU TEOPHH.

Monenu TBEPAOTO, KUAKOTO U ra3000pa3HOro cocTosiHUM BeniecTBa. Kpucramiueckue u amopHbie
tena. OObSICHEHHE CBOMCTB ra3oB, JKUJIKOCTEM W TBEPIBIX TEJ HAa OCHOBE IMOJOXKEHUH MOJEKYISPHO--
KHMHETH4eCcKoi Teopuu. CMauyuBaHue U KaWJUIAPHBIE sIBJIEHUS. TerioBoe pacliupeHue u cxxaTue.

Temneparypa. CBs3p TeMmmeparypbl CO CKOPOCTBIO TEILJIOBOTO JIBHXKCHHSI 4acTUIl. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHHWsT BHYTPEHHEH OSHEpPruu: TeIulonepenaya W COBEpIICHHE padoThl. Buibl
TEIJIONEpeIauu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIyYCHHE.

KonunuecTBo TermioTsl. YaenbHas TEMJIOEMKOCTh BelleCTBAa. TemooOMEH M TEIIOBOE pPaBHOBECHE.
VYpaBHenue temnoBoro Oananca. [lnmaBieHwe W OTBepAEBaHHME KPHUCTAJUIMYECKUX BEIIECTB. Y ENbHAS
teriorta TuiaBieHus. IlapooOpa3oBanme u koHjaeHcanus. Mcnapenue. Kurenue. YiaenpHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHHUS OT aTMOC(HEPHOTO AaBJICHHUS.

Brnaxnocts Bo3ayXa.

DHeprus TOIIMBA. Y IeibHAs TEIJI0TA CTOPAHUS.

[Ipunuunsr pa®otsl TernoBbix asurateneil KIIJ[ temnoBoro nsurarens. TemyioBele IBUraTenu u
3allUTA OKPYKAIOIIEH Cpebl.

3aK0OH COXpaHEHHs U MPEBPAICHHS DHEPTUHU B TEIJIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

HabGmronenne 6poyHOBCKOTO JBHYKEHUS.
Ha6monenue nuddysun.
Halnronenue siBneHnii cMaYuBaHUsI ¥ KalTWJUISIPHBIX SIBJICHU.
Habmtoienue TemnoBoro pacimupeHus Ted.
N3menenune naBieHus ra3za mpu K3MEHEHUH 00bEMa M HArpEeBaHUM WIT OXJIAXKICHHH.
[IpaBuna n3amMepeHus TeMIepaTypsl.
Bunael Terionepenayu.
OxmnaxeHre Ipy COBEpPIICHUH PabOTHI.
HarpeBanue npu coBepiiieHur paboThl BHEITHUMH CHIJIAMH.
CpaBHEHME TEIIOEMKOCTEN Pa3IUYHBIX BELIECTB.
Habuntoienue kumneHusl.
Habmtoienne mocTostHCTBa TeMIIEpaTyphl MPH TUIABICHUH.
Mopeny TeIUIOBEIX ABUTATEIICH.
Jlabopamopuvie pabomovt u onvimol.
OMnBITHI 10 OOHAPYKEHUIO TEUCTBUS CUJT MOJIEKYJISIPHOTO TPUTSDKEHUS.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WM caxapa.
OMBITHI 110 HAOJIFOICHUIO TETUIOBOTO PACIIMPEHMSI Ta30B, KUIKOCTEH U TBEPABIX TEI.
Omnpenenenue AaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.
OmBITEL, JAEMOHCTPUPYIOIINE 3aBUCHMOCTH JIaBJIEHHS BO3ayXa OT €ro o00béMa W HarpeBaHWs WU
OXJIQXKICHHUSI.
[IpoBepka rumoTe3pl JIMHEMHONW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KHJIKOCTH B TEPMOMETPHUUIECKON TPYyOKe OT
TEeMIIepaTyphl.
HalGmronenne naMeHeHus BHYTPEHHEHW SHEPTUU Tella B pe3yibTaTe TEIUIoNepeaud U padOThl BHEITHUX CHIL.
HccnenoBanue siBieHus TEIUIO0OMEHA MPU CMEIIMBAHUH XOJIOTHOW U TOpsiYeid BOJBI.
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OmnpeneneHre KOTUYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOW MPHU TEIIOOOMEHE C HATPEThIM METaNTHYECKUM
LUAJTUHIPOM.

Ornpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTBA.

HccnepoBanue npouecca nCapeHusl.

OrnpezenieHre OTHOCUTENILHON BIIAXKHOCTH BO3/AyXa.

Ornpenenenne yaeabHON TEIJIOTHI IUIaBICHUS JIb/IA.

Pazjnen 7. DuekTpuyeckne  MATHUTHBIE SIBJICHUS.

Onektpusanus Ten. J[Ba poja 3JEKTpUYECKUX 3apsAaoB. B3amMopaeicTBue 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBUCHUMOCTb CHJTBI B3aUMOJICHCTBUS 3aPsKEHHBIX TEJ OT BEJIMYMHBI 3apsiIOB U PACCTOSTHUS MEKITY
TeIamu).

Onektpuueckoe mnoje. Hanpsok€HHOCTh  anekTpuueckoro  mnois. [lpuHuun — cyneprno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »snexkrpuueckux 3apsaoB. ODJEeMEHTApHBIM 3iekTpuyeckuid 3apsan. CrpoeHue aroma.
[IpoBOIHMKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHUSI SJIEKTPUUECKOIO 3apsiia.

DNEeKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHUKY TOCTOSIHHOTO TOKA.
JleicTBUSI NIEKTPUUECKOT0 TOKa (TEIIOBOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KUIKOCTSIX U
rasax.

Onekrtpuueckass nenb. Cuna Toka. DieKTpuyeckoe HanpspbkeHue. CONpOTUBIEHHME IPOBOJHUKA.
VY nenbHOE compoTuBieHHE BemiecTBa. 3akoH Owma ana ydactka uenu. [locienoBarensHoe U napajieabHOe
COEJIMHEHHE MPOBOAHUKOB.

PabGota u MOIIHOCTH 3JIEKTpHUECKOro ToKa. 3akoH Jkoyms—JleHma. DiekTpuyeckue UeNH WU
MOTPEOUTENH PIEKTPUUECKO sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MAarHUTHI. B3anMo1eiiCTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHOE 1noJjie. MarHuTHoOE 1oJie
3eMiM M €ro 3HadyeHue i KU3HU Ha 3emse. OnbIT Dpcrenaa. MarHuTHOE MOJie€ 3JIEKTPUYECKOro TOKa.
[IpumeHeHne »IEKTPOMAarHUTOB B TEeXHUKE. Jl€MCTBHME MArHUTHOTO IO HA IPOBOJHUK C TOKOM.
DneKkTpoABUraTellb NOCTOSHHOIO TOKa. Vcnosib30BaHue 31€KTpoABUTaTeNel B TEXHUYECKUX YCTPOIMCTBAX U
Ha TPAHCIOPTE.

Oneitel @apanes. SBnenue snekTpoMarHuTHOM MHAYKIuU. [IpaBuno Jlenua. DiekTporeHeparop.
CriocoObl TOJIY4eHHS] DJIEKTPUUECKOW HHEPruu. ODJIEKTPOCTAHIIMUM Ha BO30OHOBISIEMBIX MCTOYHUKAX
SHEPTHUH.

Jemoncmpayuu.
DnekTpu3aus Tel.
JIBa pojia JIEKTPUUECKUX 3apsiI0B U B3aUMOJEHCTBUE 3apsyKEHHBIX TEll.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIA.
DneKkTpocTaTuuecKas MHIYKIUS.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsI/I0B.
[IpoBOIHMKHN U AUDIIEKTPUKHU.
MonenrpoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJIS.
HcTouHMKH TOCTOSITHHOTO TOKA.
JIeNCTBUA 2IEKTPUYECKOTO TOKA.
DNEeKTPUYECKUM TOK B JKUJIKOCTH.
I"a30BbIit pazps.
N3mepenne cuiibl TOka aMIepMETPOM.
N3mepenne 31eKTpuuecKoro HanpsHKEHNS BOTBTMETPOM.
PeocraT u marasuH conpoTUBIIEHUN.
B3anmoaeiicTBre MOCTOSIHHBIX MarHUTOB.
MopenupoBaHue HEBO3MOKHOCTH Pa3AEJICHUs OJIOCOB MarHUTA.
MopenupoBaHre MarHUTHBIX TIOJIEH MMOCTOSTHHBIX MAarHUTOB.
OmnsIT Opcrena.
MarauTHO€e 1oJie TOKa. DJIEKTPOMArHUT.
JleficTBE€ MarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM.
DNeKTpOoABUTATEIb MOCTOSIHHOTO TOKA.
UccnenoBanue sSBIEHUS SI€KTPOMArHUTHON WHIYKITHH.
OneiTel Dapanes.
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3aBUCHUMOCTD HaIlpaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIEeKTPOreHepaTop MOCTOSTHHOTO TOKaA.
Jlabopamopmuvie pabomol u onvimol.
OnbIThI 10 HAOTIOJEHUIO SJIEKTPU3ALUH T HHIYKIMEH U TPH COMPUKOCHOBEHUH.
UccnenoBanue neMCTBUS AIEKTPUUECKOTO TOJISI HA TPOBOJIHUKYU U AUDIICKTPUKHU.
COopka 1 mpoBepKa paboThl SJIEKTPUUECKOH IETH MOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenue u peryaupoBaHue HapsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO YE€pPe3 PE3UCTOpP, OT COINPOTUBIEHUS PE3UCTOpa U
HaIlpsKEHUs Ha PE3UCTOPE.
OnbIThI, TEMOHCTPUPYIOLIHNE 3aBUCUMOCTb 3JIEKTPUUYECKOTO CONPOTHUBJICHHUS MPOBOJHUKA OT €0 JIJIMHBI,
IJIOIIAIM ONEPEYHOT0 CEYEHUS U MaTepHala.
[IpoBepka mpaBuiIa CI0KEHUST HAMIPSKEHUH TIPU MTOCJIEI0BATEILHOM COCIMHEHHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuia sl CUJIbI TOKA MIPU NAPAILICIIBHOM COEUHEHUN PE3UCTOPOB.
Omnpenenenue pabOTHI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.
OrnpenenieHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMON Ha PE3UCTOPE.
HccnepoBanue 3aBUCUMOCTH CUJIBI TOKA, UIIYIIETO Y€pe3 JAMIIOUKY, OT HAIPSHDKCHUS Ha HEH.
Omnpenenenne KII/I narpeBarens.
HccnepoBanue MarHuTHOTO B3aUMOJICHCTBUSI TIOCTOSTHHBIX MarHUTOB.
W3ydyeHre MarHUTHOTO TIOJISl TOCTOSIHHBIX MAarHUTOB MPHU UX O0bEIMHEHUH U Pa3/ICIICHUN.
HccnenoBanue neicTBus 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITHL, 1€MOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl B3aMMOJIEUCTBUS KaTYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKA U HaNpaBJIEHUS TOKA B KaTYIIKE.
N3yuenune neicTBUS MATHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.
KonctpynpoBanue u nu3yuenue padboThI JIEKTPOABUTATEIIS.
N3mepenne KI1/] anekTpoaBuraTenbHOM yCTaHOBKH.
OMNBITHL IO UCCIIEOBAHUIO SBJICHUS SJIEKTPOMArHUTHOW MHIYKIIMU: UCCIICIOBAHNE U3MEHEHUN 3HAYEHUS U
HaIlpaBJIE€HUsl NHIYKIMOHHOTO TOKa.

9 KUIIACC

Paspnen 8. Mexanuyeckue siBJICHHUS.

Mexannueckoe aBuwkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOr0 JBH)KEHUA. PaBHOMEpHOE NpSIMOJIMHENHOE IBWXKEHHE. HepaBHOMEpHOE MPSIMOJIMHEHHOE
nBukeHue. CpeHss 1 MTHOBEHHAsl CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE NpsiMoInHeHOe BrkeHre. CBoOoHOe nanenne. OnbITel [anues.

PaBHOMepHOEe nBmKeHUE MO OKpyxHOcTH. Ilepuon m vacrora obpamenus. JIuHeliHas W yrioBas
ckopocTH. LleHTpocTpeMuTENBHOE YCKOPEHNE.

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

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: Cuila TPEHUS! CKOJIbXKEHUs, CHJIa TPEHUS MOKOsI, IpYyrue
BU/JIBI TPECHHUSL.

Cuna TsKecTH U 3aKOH BCEMHPHOTO TATOTEHMs. Y CKOpEHHE CBOOOAHOTO MajieHus. [IBukeHue miaHer
Bokpyr CouHia. [lepBas kocMuueckas ckopoctb. HeBecoMoCTh U neperpys3ku.

PaBHOBecue wmatepuanpHOW TOUKH. AOcomoTHO TBEpAOEe Teno. PaBHOBecue TBEPHOTO Tena ¢
3aKpEIUIEHHON OCBIO BpameHnus. MomMeHT cuibl. LeHTp TshkecTH.

Nmnynse tena. M3menenne umnynbsca. Mimnynbe cuibl. 3aKOH COXpaHEHHUs UMMYJbca. PeakTuBHOE
JBH>KEHUE.

Mexanunueckass pabota ¥ MoUIHOCTh. PaboTa cui TspKecTH, Yynpyroctd, TpeHus. CBs3b DHEPTHU U
pabotsl. IloreHnmanbHas SHEPrust Tena, MOAHITOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHuuanbHas 3Heprus
ckaroll npyxuHbl. KuHernueckas sHeprus. Teopema O KHHETHYECKOM SHEPruu. 3aKOH COXPAHEHHUS
MEXaHWYECKON YHEPTUN.

Jemoncmpayuu.

Habnronenne MexaHMYecKoro ABMKEHHsI TeJla OTHOCUTENBHO PAa3HbIX Tell OTCUETA.
CpaBHeHHE MyTel U TPACKTOPHUIA TBIXKEHUSI OJTHOTO M TOTO YK€ Tela OTHOCUTEIHPHO Pa3HBIX TEJl OTCUETA.
N3mepenne CKOpOCTU U YCKOPEHUs NPSMOIMHENHOTO ABUKCHUS.
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Hccnenoanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHHS.

HaGmronenve qBrykeHus Teja Mo OKPYKHOCTH.

HaGmroienne MeXaHMUYECKUX SIBICHHUM, MTPOUCXOASIUX B cucteme otcuéra «Tenexka» mpu e
PaBHOMEPHOM M YCKOPEHHOM JIBMKECHUU OTHOCUTEIHHO KaOMHETa (PU3HKH.

3aBHUCHMOCTh YCKOPEHHUS TeJla OT MacChl Teja U JIEUCTBYIOIIECH Ha HETO CHUJIBI.

HalGmronenue paBeHCTBA CHJT TIPH B3aUMOJICHCTBUN TEJ.

N3MeneHue Beca Tena npu yCKOPEHHOM JBHKECHUU.

. Ilepenavya nmiysbca npyu B3aMMOJEHCTBUM TEIL.

. IIpeoOpa3oBaHust SHEPTHH TPU B3AUMOJICHCTBUH TEJ.

. CoxpaHeHue UMITyJIbca IIPU HEYNIPYTOM B3aUMOJICHCTBUH.

. CoxpaHeHue uMITysbca Ipu aOCOMIOTHO YIPYTrOM B3aUMOJIEHCTBUML.

. HaOnroienue peakTMBHOTO IBUKEHUS.

. CoxpaHeHnue MEXaHU4YECKOH SHEPTHH MTPU CBOOOTHOM Ta/ICHHUH.

. CoxpaHeHue MEXaHU4EeCKOW PHEPIUH NP IBM)KEHUU TeJla 110 IeHCTBUEM TIPY>KUHBI.

Jlabopamopmuvie pabomul u onvimol.
KoHcTpyupoBaHue Tpakrta Jijisl pa3roHa u JabHEHIIEro paBHOMEPHOTO JBM)KCHUS MAPUKA WIN TEIICKKH.
Omnpenernenne cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa WM JBMKEHUS apUKa 10 HAKIIOHHOH IJIOCKOCTH.
Omnpenenenue ycKOpeHUs Tela MNPy PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MIO0CKOCTH.
HccnenoBanne 3aBHCHMOCTH TYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadalbHOM
CKOPOCTH.
[TpoBepka THITOTE3bI: €CIU IPU PABHOYCKOPEHHOM JIBHKEHUH 0€3 Ha4alIbHOM CKOPOCTH ITyTH OTHOCSITCS KaK
PST HEUETHBIX YKHCEI, TO COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHU OJTMHAKOBBI.
I/ICCHC[[OBaHI/IC 3aBUCUMOCTH CUJIbI TPCHHUA CKOJILKCHUS OT CUJIbI HOPMAJIBHOT'O JaBJICHUSA.
Onpenenenue kodhhumeHTa TPEHUS CKOIBKEHHSL.
Onpenenenne KECTKOCTU MPYKUHBI.
Omnpenenenue padOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBHKEHUU Tella TI0 TOPU30HTAIBHOM MOBEPXHOCTH.

. Onpenenenrie paboThl CUJIBI YOPYTOCTH TPU TOABEME Tpy3a C MCIHOJb30BAaHUEM HEMOABUIKHOTO U

MOJIBH>KHOTO OJIOKOB.
N3ydenue 3aKkoHa COXpaHEHHUs SHEPTUH.
Pa3nesn 9. Mexannveckne Kos1e0aHusi M BOJHBI.
KonebarenbHoe amxeHne. OCHOBHbIE XapaKTEPUCTUKHM KOJIEOAHWI: MEpHOJl, 4acToTa, aMIUIMTYAA.
MaremaTHueckuil U Npy>KUHHBINA MasTHUKU. [IpeBparienne sHepruu npu KosedaTeabHOM JIBUKECHUH.
3aryxaromue kojedanusa. BoiHyxkneHHble koneOanus. Pe3onanc. Mexanuueckue BoiHbL. CBolicTBa
MEXaHUUYECKUX BOJH. [IpononbHble U nonepeunsle BOIHBL. J[JIMHA BOJHBI U CKOPOCTH €€ PACIIPOCTPaHEHMUS.
MexaHn4ecKkre BOJIHBI B TBEPJIOM TeIIE, CEHCMUYECKHUE BOJIHBI.
3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. MTH(ppa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habnronenue koneOaHuil Tes Mo/ 1EHCTBUEM CHJIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
Habntonienue xosnebanuii rpy3a Ha HUTH U Ha IPY>KHUHE.
HabntoneHune BBIHYX/I€HHBIX KoJeOaHUI U pe3oHaHca.
PacnipocTpanenre npoJoabHBIX U MONEPEYHBIX BOJIH (HAa MOJIENH).
HaGntoneHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
AKyCTHYECKHUI pE30HAHC.
Jlabopamopuvie pabomuvl u onvimol.
Omnpenenenre 4acToThl U Mepro/ia KouedaHuil MaTeMaTHYeCKOro MasTHHUKA.
OnpenesneHne 4acTOThI ¥ EpHOAa KoJIeOaHUH MPYKUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH NIepUoa KojaeOaHN OIBEIIEHHOTO K HUTHU Ipy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NTEpHOAA KOJIEOaHUH MPYKUHHOTO MasiTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH Iepuo/ia KouedaHuil rpy3a, oIBEIIEHHOI0 K HUTH, OT Macchl Ipysa.
OMnbITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTH NEpHO/Ia KOJICOAHNUH MPYKMHHOTO MAasgTHUKA OT MaccChl Ipy3a U
KECTKOCTH IIPYKUHBI.
N3mepenue yckopeHust CBOOOIHOTO MaACHUSI.
Pa3neua 10. D1eKTpOMarHuTHOE MOJIE M 3J1eKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMArHuTHBIC BOJHBI. CBOWCTBA AJIEKTPOMAarHWTHHIX BOH. Illkama
AJIEKTPOMAarHUTHBIX BOJIH. VcroIb30BaHNE 2JIEKTPOMArHUTHBIX BOJIH [l COTOBOH CBSI3H.
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. HOJ'Iy‘lCHI/IC Oejoro ceera IIpH CJI0KCHHUU CBCTA PA3HBIX IBCTOB.

DnekTpoMarauTHasi mpupoaa ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEeIe cBOlCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
N3ydeHnue cBOICTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbIO MOOMIIBHOTO TeneoHa.
Pazpnen 11. CBeToBbIe IBJICHUS.
JlyueBas mopenb cBera. Mcrounuku cBeta. [IpsiMmonnHeiiHOE pacrpoCTpaHEHUE CBeTa. 3aTMEHMS
Connua u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaKeHUs CBETA.
[Ipenomiienne cBera. 3akoH mperaomieHus cBera. [lomHoe BHYTpeHHee OTpakeHHE CBETa.
Hcnonbs3oBanue MoaIHOTO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX CBETOBOJIAX.
JIunza. Xop nyueit B auH3e. OnTuueckas cuctema goroarnmnapaTa, MUKpOCKONa U Tejeckormna. ['a3 kak
onTHYecKasi cucteMa. bu30pyKkocTh U 1aTbHO30PKOCTb.
Paznoxxenue Oemoro cBera B crekTp. OmnbiTel HpioToHa. CriokeHHE CHEKTPalbHBIX I[BETOB.
Jucnepcus ceera.
Jemoncmpayuu.
[IpssMonMHENHOE pacIIpOCTPaHEHNE CBETA.
OTtpaxxeHue cBera.
[Tonyuyenue n3o00paskeHHit B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBeTa.
OnTruyeckuii CBETOBO/I.
Xox my4eit B coOuparoiiei JInH3e.
XoJ J1ydeil B paccenBarolen JIUH3E.
[Tonyuenue n300pakeHuii ¢ TOMOIIBIO JINH3.
[Tpunumn neiicTBus GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.
Mogens rina3za.
Pa3noxxenue 6e1oro cBera B CHEKTP.

Jlabopamopuvie pabomsl u onsimol.
HccnepoBanue 3aBUCUMOCTH YIJIa OTPa)KEHUsI CBETOBOTO JIyda OT yrijia NaJeHusl.
N3ydeHne xapakTepuCcTHK U300pakeHus IpeIMeTa B INIOCKOM 3epKalle.
WccnepoBanue 3aBUCMMOCTH yIJla MPEJIOMIIEHHS] CBETOBOTO Jiyda OT yrjia NMaJeHUsl Ha TPAaHULE «BO3TYyX—
CTEKJIO».
[Tonmy4yenne n300pakeHU C MOMOIIBIO COOMPAIOLIEH JTUH3bI.
Onpenenenre (HOKYCHOTO PACCTOSTHUS M ONTUYECKON CHIIBI COOMPAIOLEH JINH3HI.
OMnBITHI IO PA3IOKEHHUIO OEJIOT0 CBETA B CHEKTP.
OnbITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IPU UX HAOIIOACHUN Yepe3 LIBETOBBIE (DUIIBTPHI.
Paznen 12. KBanTtoBble siBJIeHHS.
OmnsiTel Pezepdopaa u nnanerapHas moaens aroma. Moaens atoMma bopa. Vcnyckanue u nornomiesue
cBera aToMoM. KBaHThI. JInHeYaTbie CIEKTPHI.
PannoaktuBHOCTH. Anbha, OeTa- 1 ramma-usnyuenusi. Ctpoenue atromHoro siapa. Hykimonnas moaens
aToMmHoro siapa. M3oronsl. PannoaktuBHeie npeBpamienus. lleproa nonypacnana aToOMHBIX S1€p.
SnepHble peakunu. 3aKOHBI COXPaHEHUS 3apsAJ0BOIO M MAacCOBOIO YHUCEN. DHEPrusl CBSI3U aTOMHBIX
anep. CBs3b Maccel U 3HepruM. Peakuuu cuntesa u nenenus suaep. Mecrounnku sneprun CostHIA U 3BE3 .
AnepHas sHepreTuka. JlecTBUS paAMOAKTUBHBIX U3IyYE€HUN HA )KUBbIE OPTAHU3MBI.
Jemoncmpayuu.
CrieKTphl U3ITy4eHUs U MOTJIOIIEHUS.
CrexTpsbl pa3aIu4HbIX Ta30B.
CnekTtp Bomopoaa.
Habmtonenue TpexoB B kamepe Busbcona.
Pabora cuérurka HOHU3UPYIOMINUX U3TYUSHHH.
Perucrpanus nznydenusi npupoAHbBIX MUHEPAJIOB U MTPOIYKTOB.
Jlabopamopuvie pabomol u onvimol.
Habntoienne CrIomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHHUS.
HccnenoBanue TpeKOB: U3MEpEHHE YHEPIUU YaCTHIIBI 10 TOPMO3HOMY ITyTH (110 poTorpadusim).



W3mepenue paanoakTUBHOTO (poHa.

IToBTOPUTENBHO-00001IAKO U MOTYIb.

[ToBTOpUTENBEHO-0000IAIONINIT  MOAYNIb MpeaHA3HAueH s CHCTEMaTH3alud U 00O0OIIeHUs
MPEMETHOTO COJICPIKAHUS U OIbITa IS TeIbHOCTH, TPUOOPETEHHOTO MTPH U3YYCHUH BCETO Kypca (U3UKH, a
TaKXe JUIs TOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHy MO (U3MKe A O00y4aromuxcs,
BBIOPABIIMX ATOT YY€OHBIN MIPEIMET.

[Ipu n3ydeHun TaHHOTO MOJYJISI PEATU3YIOTCA U CUCTEMaTU3UPYIOTCS BUIBI JIESITEILHOCTH, HA OCHOBE
KOTOPBIX 00€CIEeUMBaeTCsS JIOCTHIKCHUE NPEAMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB
o0y4yeHus, GOpMHpYETCsl eCTEeCTBEHHOHAYYHAsi TPAMOTHOCTb: OCBOCHHME HAYYHBIX METOJOB MCCIIEIOBAHHS
SIBIICHMM TPUPOABl M TEXHUKU, OBJAJICHUE YMCHUSMHU OOBICHATh (QHU3UYCCKUE SIBICHHS, HPUMEHSISA
MOJTyYCHHBIEC 3HAHUS, PelIaTh 3a/1a4d, B TOM YHCJIE KAUE€CTBEHHBIEC U SKCIIEPUMEHTAbHBIC.

[TpuHIMNIHATBPHO AEATENBHOCTHBIM XapakTep MAaHHOTO pas3jeiia pealn3yercs 3a CYET TOro, 4To
00ydJaromuecst BHIIOIHAIOT 3aJaHHs, B KOTOPBIX UM MPE/IaraeTcs:

Ha OCHOBE IOJYYCHHBIX 3HAHHWW pACIIO3HAaBaTh W HAYYHO OOBSCHATh (PU3HUYECKUE SIBJICHUS B
OKpY>KaroIiel Ipupoie U MOBCEIHEBHOW KU3HH;

WCIIOJIb30BaTh HAYYHBIC METOJbI MCCIICAOBAaHUS (PU3MUECKUX SBJICHUH, B TOM YHCIE JJISI POBEPKU
THITOTE3 U TIOJYYCHHUSI TEOPETHUECKUX BBIBOJIOB,

OOBSICHATh HAayYHBIC OCHOBBI HaMOOJICe BaXKHBIX IOCTHIKECHHI COBPEMECHHBIX TEXHOJIOTMH, HaIlpuMep,
MPAKTUYECKOTO HCIOJIB30BAHUS PA3JIMYHBIX HCTOYHMKOB SHEPIMHM HAa OCHOBE 3aKOHA TPEBPALICHUS H
COXpaHCHHS BCEX U3BECTHBIX BUIIOB DHEPTHUH.

IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INPOI'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

W3yuenne ¢(u3MKM Ha YpOBHE OCHOBHOI'O OOILEro oOpa3oBaHMs HANpaBIEHO Ha JOCTH)KEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEJAMETHBIX 00pa30BaTEIbHbIX PE3YyIbTATOB.

B pesynbTare uzyueHust GuU3MKu Ha YpOBHE OCHOBHOIO o011ero oOpa3oBanus y ooydarouierocs 0yayr
c(OpMHPOBAHBI cleyoIue JIMYHOCTHbBIE pe3yJIbTaThl B YacTH.

1) naTpUOTHYECKOr0 BOCIMTAHHUS:

— MPOsIBIIEHUE MHTEpPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (pr3nueckoit HayKu;

— [IEHHOCTHOE OTHOUIEHHUE K JOCTUKEHUSAM POCCUICKUX YUEHBIX-(DHU3UKOB;

2) rpaIaHCKOI0 M TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

—TOTOBHOCTh K AaKTHBHOMY YYaCTHIO B OOCYXJIEHHMM OOIIECTBEHHO 3HAUYMMBIX U ITHYECKHX MpoOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUHN (PU3UKH;

— OCO3HaHUE Ba)KHOCTH MOPAJIbBHO-3TUYECKUX NTPUHIIMIIOB B JAESTEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

—BOCIIPUATUE 3CTETUYECKUX KayecTB (PU3NYECKOW HayKu: €€ TapMOHHUYHOIO IOCTPOEHUs, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

—OCO3HAaHUE LIEHHOCTH (PU3NYECKON HAayKH KaK MOIIHOI'O MHCTPYMEHTA MO3HAHHUs MHUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTMH, BAXKHEHUILIEH COCTaBIIAIOIIEN KYIbTYPBbI;

— pa3BUTHE Hay4YHOM JIF0003HATEIBHOCTH, HHTEPECA K UCCIIEIOBATENbCKON AESITETbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATOMOTYYHS:

—OCO3HaHUE IEHHOCTU 0e30MacHOro o0pa3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUpPE, BaKHOCTH
npaBwil 0€30MacHOTO TIOBEJIEHUST Ha TpaHCHOPTE, Ha JOporax, C OJEKTPUUECKUM U TEIJIOBBIM
000pyZI0BaHUEM B JOMAIIIHUX YCIOBHUSAX;

—c(hOpMHUPOBAHHOCTh HaBbIKa peduieKcHM, MPU3HAHHWE CBOETO MpaBa Ha OLIMOKY M TaKOTO e IpaBa y
JIPYroro 4ejaoBeKa;

6) TPya10BOr0 BOCIMTAHMSA:

—aKTHBHOE y4yacTHE€ B PELICHHUHU NMPaKTHMUYECKUX 3a/1ad (B paMKax CEeMbH, 00pa3oBaTeIbHOM OpraHU3alny,
ropoja, Kpasi) TeXHOJOTHYECKONW M COLMAIbHOW HAIPaBICHHOCTH, TPEOYIOIINX B TOM YUCIE U (PU3NUECKUX
3HAHUI;

—MHTEPEC K MPAKTUYECKOMY M3y4eHUIO MPO(pECcCHid, CBI3aHHBIX C (PU3UKOM;

7) 3K0JI0TrMYeCcKOro BOCIIMTAHMSI:



— OpHEHTAIMs Ha NMpUMEHEHHE (PU3MUYECKUX 3HAHUHM I PelIeHus 3a]ad B 00JIACTH OKPYKAIOLIEH cpepbl,
IJTAHUPOBAHUSA MOCTYIKOB U OI[EHKH UX BO3MOKHBIX MOCIEICTBUI ISl OKPYKAIOIIEH CPEIbI;
— 0CO3HaHUE TTI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX TPOOIeM U IMyTeH UX peIleHHUS,
8) ajanTannu K N3MEHSIOIIUMCS YCJIOBHAM COUMAIBHON ¥ NMPUPOIHOH Cpebl:
—TOTPeOHOCTh BO B3aWMOJICHCTBUM TIPU  BBIMOJHEHWW MCCICIOBAHUM W TPOEKTOB  (HU3UUYCCKOM
HaHpaBHeHHOCTI/I, OTKpLITOCTB OHBITy 1 3HAHUAM I[pyrI/IX;
— [OBBIILICHUE YPOBHSI CBOCH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUYECKYIO ICSATEIbHOCTD;
—TOTPeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHHH, B TOM 4HCIe (OPMYIUPOBATH UCH, TTOHATHS, TUIIOTE3BI O
(bu3HUECKUX 00BEKTAX U SBICHUSX;
—0COo3HaHue AePUIIMTOB COOCTBEHHBIX 3HAHUK M KOMIIETEHTHOCTEH B 001acTH (PU3UKH;
— IJJAaHUPOBAHKE CBOETO PAa3BUTHUS B MPUOOPETEHUH HOBBIX (PU3UUYECKUX 3HAHUIA;
—CTpeMJIeHI/Ie aHaJII/I3I/IpOBaTB 1 BBIABJIATH B3aUMOCBA3U HpI/IpOI[LI, O6H.[CCTBa U 3KOHOMHKH, B TOM 4YHUCIIC C
UCIOJIb30BaHNEM (U3HUYECKUX 3HAHMIA,
—OIICHKa CBOMX JICUCTBHM C Yy4€TOM BIHUSHHSI Ha OKPYKAMOIIYIO CpPEny, BO3MOXHBIX TJ100aIbHBIX
MOCJICICTBUM.
METAIIPEJIMETHBIE PE3YJIbTATBI

B pesynbrare ocBOCHHs MporpamMMmbl 1o (PU3WKE HAa YpPOBHE OCHOBHOTO OOMIET0 OOpa3OBaHHS Y
oOyuatomerocsi 0ynytr copMUpOBaHBI MeTaNpeAMeTHbIe Pe3yJbTAaThl, BKIIOUYAIOIIUE TO3HABaTEIbHbIC
YHHUBEpCAJbHBIE  Yy4eOHBIE JEeHCTBUS, KOMMYHUKAaTHBHBIC YHHBEpCAJIbHBIC Y4eOHBIE JeHCTBUS,
pEryJIATUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE JEHCTBUS.
Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIe JeiCTBUS

Ba3oBrle Jiornyeckue aeicTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMIA);

YCTaHaBJIMBATb Cym@CTBeHHLIfI IMPU3HAK KJ'IaCCI/I(l)I/IKaHI/II/I, OCHOBAHUA HJIA O606HI€HI/I$I 1 CPAaBHCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEYUS B paccMaTpuBaeMbIX (hakTax, NAHHBIX M HAOIIOJIECHUSX,
OTHOCAIIIUXCA K (1)H31/I‘~IeCKI/IM SIBJICHUAM,

BBISIBJISITH IIPUYUHHO-CIIE/ICTBEHHBIC CBSI3W MPU M3y4YeHUU (DU3MUECKHUX SIBICHUI M MPOIECCOB, JeNaTh
BBIBOJIbI C HCIIOJIB30BAHHUEM JCAYKTUBHBIX W HHAYKTHUBHBIX YMO?,aKJ'IIOLIGHI/II\/'I, BBIIBUT'AaTh THUIIOTE3bI O
B3aMMOCBS3SIX (PU3NUECKUX BEIHUNH;

CaMOCTOSITENILHO BbIOMpaTh CHocoO peleHus ydeOHoW (¢u3nyecko 3ajaun (CpaBHEHHE HECKOJIBKHX
BapUaHTOB PELIeHUs, BEIOOP Hanbosee NOJXOAAUIEro ¢ YIETOM CaMOCTOATENBHO BbIIETICHHBIX KPUTEPUEB).
Ba3oBble nuccienoBaTebcKue 1elicTBUS:

MCIOJIb30BaTh BOMPOCH! KaK MCCIEN0BATENbCKII MHCTPYMEHT TO3HAHMUS;

MPOBOANUTH IO CaMOCTOSTEIbHO COCTABJIEHHOMY IUJIaHY OIIBIT, HECJOXKHBIM (U3NYECKUN SKCIIEPUMEHT,
HeOoJIbII0e HCCIeJ0BaHNE (PU3MUECKOTO SBICHHUS;

OICHUBAThL HA NPUMCHHUMOCTb U HOCTOBCPHOCTDH I/IH(i)OpMaHI/IIO, MOJIYYCHHYIO B XOAC HCCJIICAOBAHUA WA
AKCIIEPUMEHTA;

CaMOCTOATENbHO (OPMYITUPOBaTh OOOOIIEHUS] U BBIBOJABI IO pe3yjabTaTaM IMPOBEAEHHOTO HAOIIO/ICHMUS,
OTIBITA, UCCIIEIOBAHMUS;

IMPOTrHO3UPOBATHL BO3MOKHOC HaﬂbHeﬁmee Pa3BUTHUE (1)I/ISI/I‘~IGCKI/IX mpouccCcoB, a TaKXKC BbIJIBUT'ATh
MIPEINOJIOKEHHS 00 UX PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

MPUMEHSITh Pa3IUYHbIE METOIbI, HHCTPYMEHTHI U 3aMpPOCHI IIPH MOUCKE U 0TOOpe MH(pOpMAIIMK UITU JaHHBIX
¢ yu€TOM Mpe/II0KEHHON yueOHOH (hU3NIeCcKOi 3a1a4u;

aHAIIM3UPOBaTh, CHUCTEMATHU3HPOBATh W HMHTEPHPETUPOBATH HH(POPMAIMIO Pa3IMYHBIX BHAOB U (GOpM
MIPEICTABIICHHS,

CaMOCTOSITENILHO BBIOUPATh ONTHUMAIBHYIO (OpMYy TpEACTaBIeHUs HH(pOpPMAMM U WIUTIOCTPUPOBATH
peliaeMble 3a/1a4i HECJIOKHBIMU CXeMaMHU, TuarpaMmmamMu, HHOHM rpauKkoil 1 nX KOMOUHAIUSMHU.
KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbIE eliCTBHUS:

B X0/I¢ OOCYXICHHUS ydeOHOTO MaTepHalia, PEe3yIbTaTOB JIA0OPATOPHBIX PabOT W TMPOEKTOB 3a]1aBaTh
BOIMPOCHI MO CYLIECTBY 0OOCYKIaeMO TeMbl M BBICKA3bIBaTh HJIEW, HAllEJICHHbIE Ha pEIIeHHE 33Ja4 U
noJiiep kaHue OIaroXenaTeIbHOCTH OOIICHNS;



COTIOCTABJIATh CBOM CYXACHHS C CYKICHHSIMH JPYTMX YYaCTHUKOB AHANIOra, OOHAPYKHUBATh pa3lindve W
CXOJICTBO ITO3UIIHI;
BBIPAXXATh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEACTABIATh PE3YAbTAThl BHIMOIHEHHOTO (DU3MUECKOro OMbITa (IKCIIEPUMEHTA, UCCIIEJOBAHMS,
IIPOEKTA);
MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUAYaJIbHONW pabOThl TMpU pPELICHUH
KOHKpETHOU (hU3HUECKOM MpoOIeMBbL;
NPUHUMATh LEJIM COBMECTHOM [1€ATeNbHOCTH, OPraHW30BBIBATh JACUCTBUA 1O €€ JAOCTHKEHUIO:
pacmlpenenath poiu, OOCYXKIaTh TMPOIECCHl M Pe3yJbTaThl COBMECTHOH padoThl, 0000maTh MHECHHS
HECKOJIbKUX JIIOJICH;
BBITIOJIHSITH CBOIO YacTh pabOTHI, JIOCTUTas KaueCTBEHHOTO pe3ysbTaTa I0 CBOEMY HANPABICHUIO U
KOOPJIUHUPYS CBOU JACHCTBUS C JPYTUMHU WiIEHAMU KOMaH/Ibl;
OIICHMBATh KAdeCTBO CBOETO BKJaJa B OOMMUNA MPOAYKT TIO KPUTEPHSIM, CaMOCTOSTEIHHO
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE [1€iiCTBUSA
Camoopranuszaums:
BBISBJISTH MPOOJIEMBI B )KHU3HEHHBIX M YICOHBIX CHTYAIHSIX, TPEOYIOIINX JIJIS pericHus (PU3NISCKUX 3HAHUT;
OPUEHTUPOBATHCS B PA3NUYHBIX MMOAXO0JAX MPUHATHUS pelIeHUH (MHAMBHIyallbHOE, MPUHITHE PEIICHUs B
rpymnrne, IpUHITHE PELLIEHUH TPYIIOoi);
CaMOCTOSITENIFHO COCTABJISITh aJTOPUTM pellieHus: (U3MUECKOM 3a7auu WK TIaHa UCCIETOBAHUS C YUETOM
MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEHM, apryMEHTHUPOBATH NIpeljaracMbie BapHaHThI
pelICHUI;
JieNiaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 33 PEIICHUE.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJLJIEKT:
JTaBaTh aJICKBAaTHYIO OLICHKY CUTYAllUU U MpeyiaraTh IiaH e€ U3MEHEHNUS,
OOBSICHATh TPUYUHBI JOCTHKEHHUS (HEIOCTH)KEHMsS) pe3yJIbTaTOB JESATEIbHOCTH, JlaBaTh OILICHKY
pUOOPETEHHOMY OTIBITY;
BHOCHUTH KOPPEKTUBBI B JEATEIHHOCTH (B TOM YMCIIE B XOJ| BBIMOJTHEHUS (PU3UUECKOTO MCCIECIOBAHUS WIIH
MPOCKTA) HA OCHOBE HOBBIX OOCTOSTEILCTB, M3MEHUBIIUXCS CHUTyallud, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETTU U YCIOBUSM;
CTaBUTH ce0s Ha MECTO JIPYroro 4eloBeKa B XOJ¢ CIopa WM AUCKYCCHU HA HAYYHYIO TeMy, TOHMMATh
MOTHUBBI, HAMEPEHHUS U JIOTHKY JIPYroTO;
MpHU3HABaTh CBOE MPAaBO Ha OMIMOKY MPH peuieHUH (HU3MUECKUX 3a7]ad WM B YTBEPXKICHUSX HA HAy4YHBIC
TEMBI ¥ TaKOE K€ MPaBo JAPYroro.
INPEIMETHBIE PE3YJBTATHBI

K koniy oOydenusi B 7 KJjiacce IpeIMETHBIC Pe3yJbTaThl HA 0Aa30BOM YPOBHE JIOJDKHBI OTpakaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:
WCIIONB30BaTh TMOHATUS: (PU3MUYECKHE W XUMHUYECKUE SBJICHHS, HAOIIOJCHHE, SKCIEPUMEHT,MOJIEb,
TUMOTEe3a, eIUHUIBI (PU3MUECKUX BEIWYHH, aTOM, MOJEKYJa, arperaTHble COCTOSHUS BellecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOE [BIDKEHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpaeKTOpusi, paBHOJCHCTByOIAs cuna, aedopmainus (ynopyras, IUIacTHYecKas), HEBECOMOCTb,
COOOMIAIOIITUECS COCY/IBI;
paznuuate sBiaeHus (AudQy3us, TEIIOBOE IBMKEHUE 4YAaCTHIl BEIIECTBA, pPAaBHOMEPHOE JIBIDKEHUE,
HEpPaBHOMEPHOE JBWIKEHWE, WHEPIHS, B3aUMOJICHCTBUE TEJ, PaBHOBECHE TBEPIBIX TEN C 3aKPETUIEHHOU
OCBIO BpAIleHHUs], TIepeada JaBiIeHHs] TBEPABIMU TelaMU, KUIKOCTSIMH U Ta3aMH, aTMoc(epHoe TaBIeHHE,
TIJIaBaHUE TEJl, TPEBPAIICHUS] MEXaHUYECKOM YHEPTUH) TI0 ONMCAHUIO UX XapaKTePHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SBIICHUE;
pacro3HaBaTh TMPOSBICHUE W3YYEHHBIX (PU3UYECKUX SBICHUNW B OKPYKAIOIIEM MHUPE, B TOM YHCIIE
¢bu3nuecKkre SIBICHUS B MPUPOJIE: MPUMEPHI IBIKEHUS C PA3IUYHBIMU CKOPOCTSIMH B KUBOW M HEXKUBOU
MpUpOJIe, NEHCTBUE CUJIBI TPEHUS B MPUPOJEC M TEXHUKE, BIUSHUE aTMOC(EPHOTO JaBIICHUS Ha >KUBOU
OpraHmsM, IUIaBaHUE pPbIO, phIYard B TeJe YeIOBEKa, MPU ITOM MNEPEeBOAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIICTISTH CYIIIECTBEHHbBIE CBOWCTBA (IPU3HAKM) (PU3NUECKUX SBICHUI;
OMHCHIBATh W3YUYEHHBIE CBOMCTBA TeN M (hM3UYECKUE SBICHUS, UCIIONB3YS (PU3NUYecKue BETMYMHBI (Macca,
00BEM, MIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH,



BEC Tella, CUJIa TPEHUs, JaBjieHue (TBEPIOro Tena, JKUAKOCTH, Ta3a), BRITAIKUBAIOIIAs CHUJIa, MEXaHUYeCcKast
pa0oTa, MOIIHOCTb, IJIEUO CHJIBI, MOMEHT CHJIbI, KOX(Q(QHUIMEHT I0JIE3HOro ACHCTBUS MEXaHHU3MOB,
KUHETHYECKasi W TOTCHLIMATIbHAs HEPrusi), IPU ONHCAHUHU IMPABUIBHO TPAKTOBATH (PU3MUECKUH CMBICH
UCIOJb3yEeMbIX BEIMYUH, MX OOO3HAUYEHUS W €JUHMLBI (U3NYECKUX BEIMYUH, HAXOOUTh (OPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYHHY C JAPYTUMH BEIWYMHAMH, CTPOUTH TpapUKU HU3YyUYEHHBIX
3aBUCUMOCTEH (hPU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKHE SIBICHHS M IPOLECCHI, MCIONb3Ys MPaBHUa CIOXKCHHS CHII
(Bonp omHOM mpsimoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, NMpaBWJIO PAaBHOBECHs pblUara
(6noka), «30510TO€ NPAaBUIIO» MEXAHUKH, 3aKOH COXPAHEHMsI MEXaHWYECKOM IHEPruH, IpU 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMChIBATH €r0 MaTeMaTUYECKOEe BbIPaKEHHE;

OOBSICHATh (U3MYECKUE SIBJICHUS, TPOLECCHl U CBOWCTBA TEJN, B TOM YHCIE M B KOHTEKCTE CHUTYaIlHi
IIPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh MPUUYUHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE
u3 1-2 jnormyeckux IaroB ¢ omopoil Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUECKUX SBICHHN, (HU3NIECKUX
3aKOHa MJIM 3aKOHOMEPHOCTH;

pemaTth pacuy€THbIe 3a7aud B 1—2 NEHCTBHS, UCIONB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOLINE (PH3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3aJaudl 3allUChIBATh KPATKOE YCJIOBHUE, MOACTABIATH (PU3MUECKUE
BEJIMYMHBI B (HOPMYJIIBI U IPOBOJUTH PACUEThl, HAXOJUTH CIIPABOYHBIC JAHHbIE, HEOOXOAUMBIC IS PEIICHHS
3ajJ]ay, OLCHUBATh PEATUCTUYHOCTD MOTY4eHHON (PU3NYECKOI BETMUNHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEUINTH IMPH TOMOLIM (H3MYECKUX METOJOB, B ONHCAHUHU
HCCIIEZIOBAaHMsI BBIJCIATh IPOBEPAEMOE IPENNOI0KEeHUE (TUIIOTe3y), pa3iuyaTb M HMHTEPIPETUPOBATDH
MOJTyYCHHBIH Pe3yibTaT, HAXOAUTH OIMIMOKH B XOJI€ OIBITA, JIEJIaTh BBIBOJBI 110 €TI0 PE3yJIbTaTaM;

IIPOBOJIUTH OIIBITHI 10 HAOMIOEHUIO (PU3UYECKUX SBICHUM WM (QU3MUECKUX CBOMCTB Tel: (popMyIupoBaTh
pOBEpsEMbIC TPEIIOI0KEHUS, COOUPATh YCTAaHOBKY M3 MPEIIOKEHHOTO 00OPYIOBaHUS, 3alMChIBATH X0/
OIbITa U (POPMYJIUPOBATH BHIBOJIBI;

BBITIOJIHATH TIPSIMBIE M3MEPEHHs] PAcCTOSIHHS, BPEMEHH, MacChl Teia, 00BbEMa, CHIIBI U TEMIEPaTyphl C
UCIOJIb30BAHUEM AaHAJOrOBBIX U IHU(POBBIX NPUOOPOB, 3aNKMCHIBATh I1OKa3aHUS NPUOOPOB € YUYETOM
3aJIaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHU;

IIPOBOJIUTh MCCIIEOBAHUE 3AaBUCHUMOCTH OJHOM (pU3MuUecKol BEIMYUHBI OT APYrod C HCIOJIb30BaHUEM
NPSIMBIX WM3MEPEHUH (3aBUCHMMOCTH IyTH PAaBHOMEPHO JIBUKYIIETOCS Tella OT BPEMEHM IBW)KCHUS Tela,
CHJIBI TPEHUSI CKOJIBXKEHHUS OT Beca Teja, KadyecTBa 00pabOTKM MOBEPXHOCTEH Tell M HE3aBHCHMOCTH CHJIBI
TPEHHUs OT IJIOUIAU CONMPUKOCHOBEHUS TeJl, CHIIBI YIIPYTOCTH OT YIUTMHHEHUS TPYKUHBI, BBITAIKHBAIOIICH
CHJIBI OT 00BEMa MOTPYKEHHOM YacTH Tesa U OT IUIOTHOCTH KHUJIKOCTH, €€ He3aBUCUMOCTU OT IJIOTHOCTH
Tena, OT IIYOMHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIIOBUM IUIaBaHUS TeJ, YCJIOBUI paBHOBECHS pbluara u
OJIOKOB), y4acTBOBaTb B IUIAHWPOBAHUHM Y4eOHOTO MCCJIEIOBAaHUS, COOMpPATh YCTAHOBKY W BBIIOJHSATH
U3MEpEeHUs, Cclleyd TMpeAJIOKEHHOMY IIIaHy, (UKCHUpPOBAaTh pe3yabTaThl IOJYYEHHOM 3aBHUCHMOCTH
(Gu3NYeCKUX BEIWYMH B BUJAE MPEUIOKEHHBIX TaONMIl U TIpaduKOB, JA€NaTh BBIBOJABI 0 pPe3ylbTaTaMm
HCCIIEIOBaHMS;

IIPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIUYMH (IUIOTHOCTH BEIIECTBA MKHUJIKOCTH U TBEPIOTO
Tena, Cuja TPEHHs CKOJbKEHMs, TaBJICHUE BO3/1yXa, BBITAJIKMBAIOIIAs CUJIA, AEMCTBYIOIIAs Ha MOTPYKEHHOE
B JKMJKOCTb Teno, KO3(PUIMEHT MoJe3HOro AEHUCTBHUS MPOCTBIX MEXAaHU3MOB), CIEAysl MPeNIOKEHHOM
WHCTPYKIIMU: TIPU BBHIMIOJHEHUH H3MEpPEHHd cOOMpaTh HKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIIATH
3Ha4eHHEe UCKOMOM BEIMYUHBI;

co0JIIoAaTh MpaBuiia TEXHUKHU 0€30IaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000pYAOBaHUEM;

yKa3bIBaTh MPUHIUIBI JASHCTBHUS NMPHUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETpP, TUHAMOMETD,
COOOIIAIOTNECS COCY/ b, OapOMETp, pbIyar, MOABUKHBIN 1 HETIOABHKHBIN 010K, HaKJIIOHHAS! TJTIOCKOCTB;
XapaKTepu30BaTh MPUHLMUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOM Ha UX
onucaHus (B TOM 4YHCIIe: MOJUIMITHUKH, YCTPOWCTBO BOJONPOBOJA, TMAPABIMYECKUH Ipecc, MaHOMETD,
BBICOTOMED, IOPIIHEBOI HAcOC, apeoMeTp), MCHOIb3ys 3HAHHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH U
HeoOxouMble (PU3HUECKHEe 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANUTE MPUMEPHI (HAXOAUTh MHPOPMALIMIO O MpUMeEpax) MPAKTUYECKOT0 UCIOIb30BaHUS (PU3UUECKUX
3HAaHUUA B TOBCEJHEBHOW JXM3HU JUIsl oOecrieueHuss O0e30MacHOCTH Mpu oOpalleHud ¢ MpudbopamMu U
TEXHUYECKMMHU YCTPONCTBAMHU, COXPAaHEHMS 3/10pOBbsI M COOJIOACHUS HOPM 3KOJOIMUYECKOI'O MOBEACHUS B
OKpY>KalollEen cperie;



OCYIIECTBIATH OTOOP HMCTOYHMKOB MH(poOpManuu B MHTEpHETE B COOTBETCTBHH C 33JJaHHBIM ITOHCKOBBIM
3alpoCOM, Ha OCHOBE MMEIOIIMXCS 3HAHMW M IYTEM CPABHEHMS Pa3IMYHBIX HMCTOYHUKOB BBIIEIATH
MHPOPMAIINIO, KOTOPAsi SBJISAETCS IPOTUBOPEUNBOM UM MOKET OBITh HETOCTOBEPHOM;
UCIOJb30BaTh IPU BBHIMOJIHEHUH YYEOHBIX 3aJaHUl HAyYHO-NOMYNISAPHYIO JHUTEpaTypy (U3NUECKOro
COJIepKaHus, CIIPABOYHBIC MaTepUalibl, pecypchl cetu VHTepHeT, BiaaaeTb npuéMaMu KOHCIEKTHUPOBAHUS
TeKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;
co3/laBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE W YCTHBIE COOOIICHHMSI HAa OCHOBE 2—3 HMCTOYHUKOB
uHbopmanuu (pu3MUECKOro cojaep’KaHHus, B TOM 4YHClIe NyOJIMYHO [JenaTh KpaTKue COOOLIeHUs O
pe3yabTatax MPOEKTOB MM YYEOHBIX HCCIEAOBAHHMA, TMPU STOM TPAMOTHO HCIIOJIB30BaTh H3y4YCHHBIH
MOHATUIHBIN annapaT Kypca (PU3HMKH, COIIPOBOKAATh BBICTYIUIEHUE IIPE3EHTALUEH;
IpU BBHIMOJHEHUH YYEOHBIX TPOCKTOB M HCCIEAOBAHHH paclpenesiaTh OO0S3aHHOCTH B TPYIIE B
COOTBETCTBUM C IIOCTABJICHHBIMH 3aJadaMH, CJICIUTh 3a BBIIIOJHEHUEM IUIAHA JEHCTBUH, aJEeKBaTHO
OLIEHUBATh COOCTBEHHBIM BKJIAJA B  JCATEIBHOCTh TPYIIbI, BBICTPaUBaTh KOMMYHHMKATHBHOE
B3aMMOJCICTBHUE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K xonny oOyuyenus B 8 kiacce rmpeIMeTHbIE pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JOJDKHBI OTpPaXkaTh
C(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:
HCIIOJIB30BAaTh MOHATUA: MAacca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHUE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHUSI BEILECTBa, KPUCTANIMYECKHE M aMop(HbIe Teja, HACBILICHHbI W HEHACBILIEHHbIM map,
BJII&XXHOCTb BO3JyXa, TEMIIepaTypa, BHYTPEHHSs OHEPIUs, TEIUIOBOM JIBUIATelb, 3JIEMEHTApPHBINA
IEKTPUYECKUIN 3apsifl, dJICKTPUUECKOE II0JI€, MPOBOJHUKHA M JUAIEKTPUKH, IOCTOSHHBIA 2JIEKTPUUECKUN
TOK, MAarHUTHOE I10JIE;
pas3nuyath sBJIeHUs (TEIUIOBOE PACUIMPEHHE U CKaTHe, TejIonepeaya, TeII0BOe paBHOBECHE, CMauyUBaHUE,
KalWJUISIPHBIE SIBJICHMSI, UCIIApEHUE, KOHJICHCAllMs, TUIaBJICHUE, KpUCTAJUIM3aLUs (OTBEpAEBaHKE), KUIICHUE,
Teruoneperaya (TEIUIONPOBOAHOCTb, KOHBEKLHMS, HW3Iy4eHUE), OSJEKTpU3alus Tel, B3auMOEHCTBUE
3apsA0B, JECUCTBUS JJIEKTPUUYECKOIO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBHE MAarHUTOB, JIEHCTBHE
MarHuTHOTO TOJIsI Ha IPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKIM) [0 OMMCAHUIO MX XapaKTEpPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JIaHHOE (PU3NUECKOE SIBICHHUE;
pacrio3HaBaTh HpPOSIBICHUE W3YYEHHBIX (U3MUECKUX SBJICHUH B OKpYXKAalOIIEeM MHpE, B TOM 4YHCIE
¢dusnveckne SBICHUS B TPUPOJC: IMOBEPXHOCTHOE HATSHKEHHWE WM KAMWUISIPHBIC SBICHHUS B IPHUPOJE,
KpUCTaUIbl B mpupoje, usnydyenne CoiHIa, 3aMep3aHue BOJOEMOB, MOpCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEes, CHera, JJIEKTPUYECKHE SBJIEHHMS B aTMocdepe, 3JIEKTPUUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHoe noJjie 3eMiu, Apeiid MoIr0COB, POiIb MAHUTHOTO OIS JUIS )KU3HU Ha 3eMile, MOJIIPHOE CUSHUE,
IIPU 3TOM IEPEBOJUThH MPAKTUUYECKYIO 3a7auy B Y4eOHYIO, BBIICISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)
(bU3NYECKUX SIBICHUI;
ONKCHIBATh H3YYEHHbIE CBOICTBAa Tel M (U3UUECKHUE SIBICHUS, MCNONb3ys (U3NUECKHUE BEIUUYHHBI
(TemriepaTtypa, BHYTPEHHSISI DHEPIHsl, KOJIMYECTBO TEIUIOTHI, y/€IbHAs TEIUIOEMKOCTb BEIIECTBA, YAEIbHAsA
TEIUIOTa IUIABJIEHHUA, YAEIbHAs TEIUIOTa MapooOpa3oBaHUs, YylelbHas TEIJIOTa CropaHWs TOIUIMBA,
KOA(Q(QUIMUEHT TMOJEe3HOr0 JEHCTBHS TEIUIOBOW MAIMHBI, OTHOCHUTENIbHAs BJIAXKHOCTh BO3/yXa,
JNEKTPUYECKUI 3apsijl, CHJIa TOKA, 3JIEKTPUYECKOE HAIPSIKEHHE, CONPOTHUBIICHHE NPOBOJHUKA, YAECIBHOE
COIIPOTHBIIEHUE BEIIECTBA, PadOTa M MOUIHOCTb 3JIEKTPUUYECKOTO0 TOKA), MPHU ONUCAHUM MPABUIIBHO
TpakToBaTh (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYUH, 0003HAYEHHUS U €MHULIBI (PU3NUECKUX BEJINYMH,
HaXoAuTh (HOPMYJbl, CBSA3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTMMHU BEJIMYMHAMM, CTPOHUTH
rpadyKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYMH,
XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUECKUE SIBICHUS M TPOLECCHI, MCIOJb3Ys] OCHOBHBIE MOJOKEHHS
MOJIEKYJISIPHO-KUHETHYECKONH TEOpUHM CTPOEHHsI BELIeCTBa, MPHUHIMI CYNEpHO3UIUH Tmoyield (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsjia, 3akoH Oma s ywyacTka nenu, 3akoH /[xoynsa—JleHua,
3aKOH COXpAHEHHsS] PHEPruH, MPU 3TOM JaBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alUCBIBATH €ro
MaTeMaTU4YeCKOEe BBIPAKCHUE;
OOBACHATH (PU3UYECKHE MPOLECChl M CBOICTBA TN, B TOM YHUCJIE€ M B KOHTEKCTE CUTyallUHd MPaKTHKO-
OPHEHTUPOBAHHOTO XapaKkTepa: BBIABIATH MPUYMHHOCIEACTBEHHBIE CBSA3H, CTPOUTH OOBsACHEHHE M3 1-2
JIOTUYECKHUX LIaroB ¢ OMopoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUHN, GPU3NYECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;
pemaTh pacu€THbIe 3aauu B 2—3 JEHCTBHA, UCHOB3Ys 3aKOHBI U (DOPMYIIBI, CBA3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE AaHAIM3a YCJIOBUS 3a/Ja4d 3alUCBhIBaTh KPATKOE YCIIOBHE, BBIABIATH HEAOCTATOK



JAHHBIX JUISl PELIeHUs 33/1a4H, BBIOMPATh 3aKOHBI M (hOPMYJIbI, HEOOXOAUMBIE TSl €€ pelieHus], IPOBOIUTh
pacu€Thl U CPaBHUBATH MOJIyYEHHOE 3HaUeHUE (PU3MUECKON BEIMYMHBI C U3BECTHBIMU JJaHHBIMH;
pacrio3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh HpPU MOMOIIM (U3NYECKUX METOJOB, HCIOIb3YS
OINMCaHME HCCIENOBaHUA, BBIJCIATH NPOBEPSIEMOE IPENNOIOKEHUE, OLEHUBATh IPABUIBHOCTH MOPSIKA
IIPOBEJICHUS UCCIIE0BAHNUS, J€JIaTh BBIBOBL;

IIPOBOJIUTH OMBITHI [0 HAOIIOAECHUIO (PU3UUECKUX SBICHUN WM (PU3NYECKUX CBOWCTB Tl (KamWUIApHbIE
SBJICHHSI, 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro 00béma, TeMnepaTypsl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHus NP M3JIyYEHUM OT LBETa M3JIydaroulel (IOIIOIAroIlel) NOBEPXHOCTH, CKOPOCTh UCIAPEHUS
BOJBl OT TEMIIEpPATyphl >KMJIKOCTU M IUIOUIaAU €€ MOBEPXHOCTH, DJIEKTPU3aLUsl Tel U B3aUMOEHCTBHE
UIEKTPUUYECKUX 3apsA70B, B3aUMOACHCTBUE IIOCTOSHHBIX MAarHUTOB, BHM3YyaJlM3allds MAarHUTHBIX MOJEH
MOCTOSIHHBIX MAarHuWTOB, JIEHCTBHS MAarHUTHOTO TOJsl HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOWCTBA 3JIEKTPOJBUIATENIl IOCTOSHHOIO TOKa): (OPMYIMPOBATh IPOBEPSEMblE IPEAINOIOKEHHS,
coOMpaTh YCTAaHOBKY M3 MPEJIOKEHHOTO O0OpYAOBaHMS, ONHUCHIBATH XOJ ONbiTa U (HOPMYIHPOBATH
BBIBO/IbI;

BBIIIOJHATh IPSIMBIE M3MEPEHUS TEMIEpPaTypbl, OTHOCUTEIBHOW BIIAXXHOCTU BO3JyXa, CHJIBI TOKa,
HaMpsDKEHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX NMPUOOPOB M JATYUKOB (PU3NYECKUX BEIMYMH, CPAaBHUBATh
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIFOTHOM MOTPEIIHOCTH;

IIPOBOJIUTh MCCIIEOBAHUE 3aBUCHUMOCTH OJHOM (pu3Mueckod BEIMUYUHBI OT APYrod C HCIOJIb30BAHHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIIEHMSI MPOBOJHUKA OT €ro JJIMHBI, IUIOLIAJX MONEPEYHOro
CEUCHMsI U YJIEJIbHOTO CONPOTHUBIICHUS BELECTBA IIPOBOJIHUKA, CHIIbI TOKA, UAYIIErO Yepe3 MPOBOAHUK, OT
HalpsDKEHUsT Ha IMPOBOJHUKE, MCCIENOBAHUE IIOCIEAOBATEIBHOIO M NApauIEIbHOIO COEIMHEHUI
IIPOBOJIHUKOB): IJIAHUPOBaTh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBINOJIHATH H3MEPEHUs, CIenys
MPEUIOKEHHOMY TUIaHy, (PUKCHPOBATH PE3YIbTAThI TIOJTYYCHHOW 3aBUCIMOCTH B BHJE TaOIHIl M TPadUKOB,
Jies1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (HU3UYECKUX BeMWYMH (yAenbHas TEIIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE IPOBOJHUKA, PabOTa M MOIIHOCTh 3JIEKTPUUYECKOrO0 TOKa): IUIAHUPOBATh H3MEPEHMS,
coOHMpaTh IKCHEPUMEHTATBHYIO YCTAaHOBKY, CIIEAYS MPEAJIOKEHHON WHCTPYKIMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI;

coOIII0IaTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHNEM;
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOM Ha UX
onucaHus (B TOM 4HCIE: CUCTEMa OTOIUIEHHS JIOMOB, TUTPOMETp, NapoBas TypOuHa, ammepMmerp,
BOJIETMETP, CYETYMK DJICKTPUUYECKOH DSHEPruM, HIIEKTPOOCBETUTENbHBIE TNPUOOPBI, HarpeBaTelIbHbIE
ANEKTPONpUOOpsl  (IPUMEpPHI), DIEKTPUUYECKHE MPEIOXPAHUTENN, DJIEKTPOMArHUT, 3JIEKTPOABUIaTENb
MIOCTOSIHHOTO TOKA), MCIOJIb3Ysl 3HAHUS O CBOMCTBAaX (PM3NYECKUX SBICHUA M HEOOXOIUMBbIE (PU3UUECKUE
3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUUECKUE YCTPONCTBA U U3MEPHUTEIbHbBIE IPUOOPHI [0 CXEMaM U CXEMATUYHBIM
PUCYHKaM (3KUJKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpaHus,
3JIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBl IEKTPUUECKUX LENel ¢ MOoCIeA0BaTeNbHBIM U MapauleIbHbIM
COETMHEHHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS DJIEMEHTOB 3JIEKTPUUECKUX LIETICH;

INPUBOANUTE MPUMEPHI (HAXOAUTh MHPOPMALIMIO O MpUMepax) MPAaKTUYECKOI0 UCIOJIb30BaHUS (HU3NUECKUX
3HAHUW B TOBCEJHEBHOW JKM3HM JUIsl oOecnedeHus Oe30HacHOCTH NIpU oOpalleHuH ¢ npudopamu |
TEXHUYECKMMHU YCTPONCTBAMHU, COXPAaHEHMS 3/10pPOBbsl M COOJIOACHUS HOPM 3KOJOIMUYECKOI'O MOBEACHHS B
OKpY>Kalolleu cpere;

OCYILIECTBIATh MOUCK HH(OpManuu (U3NYECKoro cojepxaHus B VHTepHeTe, Ha OCHOBE HMEIOIIUXCS
3HaHUH M MYTEM CpPaBHEHHS JOTIOJIHUTEIHHBIX MCTOYHUKOB BBIACISATH MH(POPMAIUIO, KOTOPAs SBISETCS
MIPOTHUBOPEUNBON MIIM MOXKET ObITh HEJOCTOBEPHOIA;

WCIOJIb30BaTh MPU BBHIMNOJHEHUHM YYEOHBIX 3aJaHUA HAYYHO-TIOMYJSIPHYIO JIMTEpaTypy (U3NYECKOro
COJIep KaHusl, CIIPAaBOYHbIE MaTepHajbl, pecypchl ceTu VHTepHeT, BiajeTh npuéMamMu KOHCIIEKTUPOBAHMS
TeKcTa, Mpeodpa3zoBaHusl HHPOPMAIIMU U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

co3JlaBaThb COOCTBEHHBbIE IHUCHMEHHBIE M KpaTKHWE YCTHBbIE COOOILIeHHs, 0000mas HHPOpPMALUIO U3
HECKOJIbKUX HMCTOYHUKOB (DU3UUECKOrO COAEpKaHMS, B TOM 4YHCIEe MyOJMYHO NPEICTAaBISITh PE3yJIbTaThl
MIPOEKTHOM WM HCCIEOBATEIBCKON JIeITENbHOCTH, MPU 3TOM TIPAMOTHO HCIOIb30BaTh HU3YyYCHHBIH
MOHATUIHBIN anmnapaT Kypca (PM3HMKH, COIIPOBOKAAThH BHICTYIUICEHUE NPE3EHTALUEH;

IIPY BBIMOJIHEHUHU Y4EOHBIX MPOEKTOB U HCCIeA0BaHUN (DPU3MUYECKUX MPOLIECCOB paCHpeeisTh 00S3aHHOCTH
B IpyNIE B COOTBETCTBUM C MOCTABJICHHBIMH 3aJjauyaMH, CIEAWUThH 3a BBINOJHEHHEM IUIaHa JACHCTBUHA U



KOPPEKTHPOBATh €ro, aJeKBATHO OICHUBATh COOCTBEHHBIN BKIAJ B JIEATEIBHOCTH TPYIIIbI, BHICTPAUBAThH
KOMMYHHMKATHBHOE B3aHMOJICHCTBHE, MTPOSBIISASL FTOTOBHOCTD pa3peiiaTh KOH(IUKTHI.

K xonmy oOyuyenus B 9 kiacce mpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaKaTh
c(OPMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHUIA:
WCIOJIb30BAaTh TMOHATHS: CHUCTEMa OTCYETA, MaTepUallbHAs TOYKA, TPACKTOPUA, OTHOCHUTEIIBHOCTh
MEXaHMYECKOTO JBWXKeHHs, aedopmanust (ympyras, IUIacTHYECKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpEHHUE, HEBECOMOCTb U IEPErpy3KH, LEHTP TSHKECTH, aOCOJIOTHO TBEPAOE TENO, LEHTP TAKECTH
TBEPAOrO Tella, paBHOBECHE, MEXaHWYEeCKHUE KoJeOaHWs U BOJHBI, 3BYK, HMH(pa3ByK U YIbTPa3BYK,
JJIEKTPOMArHUTHBIC BOJHBI, IIKaJa AJICKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh U NalbHO30PKOCTb,
CHEKTpPbI UCIYCKAHUS U TIOTJIONICHHUS], anbda, OeTa- U raMMa-u3IyuyeHus, U30TOIbI, IepHAst YHEPTeTHKA;
pa3nuyath SIBIEHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHENHOE JBU)KEHUE, PaBHOYCKOPEHHOE
NPSIMOJIMHEHOE JIBMJKEHHE, CBOOOJHOE TAJCHHME TeEJI, PAaBHOMEPHOE [IBIXKEHHE 110 OKPY>KHOCTH,
B3aUMOJICHCTBUE TEJ, PEAKTHUBHOE JBM)XEHHUE, KOJIEOATEIbHOE JBM)XCHHUE (3aTyXalOIIUe U BBIHYXICHHBIC
KojeOaHusl), pe30HAHC, BOJHOBOE JBW)KCHHE, OTPAKEHHE 3BYyKa, MPSAMOJIMHEWHOE pacIpoCTpaHEHUE,
OTpaKEHHE W TPEJOMJICHHE CBETa, NOJHOE BHYTPEHHEE OTPAXCHHWE CBETa, pas3siokeHHe Oenoro ceera B
CHEKTp U CIOXEHHE CHEKTPaJIbHBbIX LIBETOB, JUCIEPCUS CBETA, ECTECTBEHHAs pPaJuOaKTUBHOCTD,
BO3HMKHOBEHHE JIMHEHYATOTO CIEKTpa M3JIYYCHUs) MO OMHCAHUIO MX XApAaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHWE HW3YYEHHBIX (U3UYECKUX SIBJICHUN B OKpYyXKarolmeM Mupe (B TOM YHUCIE
busnueckre BICHUS B IPUPOJIE: PUIUBBI U OTJIUBBI, IBIKeHUE TutaHeT COIHEYHOU CHCTEMBbI, PEaKTUBHOE
JBWKEHUE JKUBBIX OPraHU3MOB, BOCHPHUITHE 3BYKOB >KMBOTHBIMHU, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 53XO0, IIBETa TeJl, ONTHUYECKHE SBJICHHS B MPUPOJE, OMOIOTHYECKOe JEHCTBHE BUIUMOTO,
yIBTPapUOJIETOBOTO M PEHTICHOBCKOTO HW3TyYCHUH, ©CTCCTBCHHBIH pPaJMOAKTUBHBIA (DOH, KOCMUYECCKUE
Jy4d, PAJUOAKTUBHOE M3JIYyYEHUE IPUPOJHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX H3JIy4YEHUU Ha
OpraHu3M 4eJIOBEKa), IPH ITOM IEPEBOAUTH MPAKTUYECKYIO 33/1a4y B Y4€OHYIO, BBIJCISTH CYIIECTBCHHBIC
cBOlcTBa (IpU3HAKHN) (PU3NUYECKHUX SBJICHUA;
OIMCHIBATh M3YUCHHBIC CBOMCTBA TET U (PU3NIYCCKUE SBIICHUS, UCIIONB3YSl PU3NICCKUEC BETUYHHBI (CPETHSS
U MTHOBEHHAsl CKOPOCTh TeJla NP HEPAaBHOMEPHOM JBUKEHUH, YCKOPEHHE, MEepEeMEIIEeHUe, MyTh, YIiIoBas
CKOpOCTb, CHUJIa TPEHHUs, CHJIa YIPYTOCTH, CHJa TSDKECTH, YCKOpPEHHE CBOOOJHOrO MajeHMs, Bec Teda,
UMITyJIBC TeNa, WUMIIYJIbC CUJIbI, MEXaHHuYeckas paboTa W MOIIHOCTb, MOTEHIMAbHAs SHEPrusl Tena,
MOJAHSTOTO HaJl MOBEPXHOCTHIO 3€MJIH, TIOTCHIIMAIbHASI YHEPTUS CHKATOW MPYKUHBI, KHHETUUYECKasi SHEPTHsI,
MOJIHAs. MEXaHUYEeCKasi YHEPIHsl, MePHOJ] U YacTOTa KOJIeOaHH, YIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHa, CKOPOCTh CBETa, IIOKa3aTeib IPEJIOMIICEHHS Cpelbl), NpU ONHMCAHWU NPABUIBHO TPAaKTOBATh
(bu3MUYECKUN CMBICI UCTIOJIb3YEMbIX BEIHMYHUH, 0003HAUEHUS U €AUHUIBI (PU3MUECKUX BEITUYHMH, HaXOJIUTh
(hopMyTBI, CBSI3BIBAIOIIME JIAHHYIO (PU3UUYECKYI0 BEIUYHHY C APYTUMHU BEITUYMHAMHU, CTPOUTH TpaPuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUYECKUE SBJICHUS U IPOLECCHI, UCIIOIb3Ys 3aKOH COXPAHEHUS SJHEPTUH,
3aKOH BCEMHUPHOTO TATOTEHHUSI, TPUHIIUI CYNEPIIO3UIUN CUJl, IPUHIUII OTHOCUTENBHOCTH [ anuiies, 3aKOHbI
HproToHa, 3aKOH COXpaHEHUsI MMITYJIbCa, 3aKOHBI OTPAKEHUS M MPEIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUs
3apsA0BOTO U MAacCOBOTO YHCET MU SIEPHBIX PEaKIMsSIX, IPU 3TOM JaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA M 3aIIMChIBATh €r0 MATEMATHYECKOE BBIPAXKEHUE;
OOBSCHATh (PU3UYECKHE TPOIECChl M CBOMCTBA TEN, B TOM YHUCIE€ M B KOHTEKCTE CUTYyallUld MPaKTHKO-
OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYNHHO-CICIACTBCHHBIC CBS3HM, CTPOHTH OOBSICHCHHWE W3 2—3
JIOTUYECKUX [IaroB ¢ OMOpPOoil Ha 2—3 W3YYEHHBIX CBOMNCTBA (GU3MUYECKUX SIBICHUM, (PU3MUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEN;
pemars pacu€THbIe 3aa4n (OMUPAIOINEcs Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCMIONB3Ys 3aKOHBI U (DOPMYIIHI,
CBsI3bIBaIOIME (PU3MUECKHE BEIMUMHBI: HA OCHOBE aHAIM3a YCJIOBUS 33/1a4y 3alHMChIBaTh KPATKOE YCIOBHE,
BBISIBJISITH HEAOCTAIONINE WM U30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE IS
perieHusi, MPOBOAUTHh PACU€Thl M OIEHWBATH PEATMCTUYHOCTH IMOJYYCHHOTO 3HAYCHHS (HU3UUIECKOM
BEJINYUHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIINTh MPU MOMOIU (PU3HUECKUX METOJOB, HCIONb3YS
ONMCAHUE MCCIEIOBAHMS, BBIJIEIATh IPOBEPSIEMOE IPEAIOJIOKEHUE, OLICHUBATh NMPaBUIBHOCTh MOPSIKA
MIPOBEJICHUS UCCIIEAOBAHNUS, AENIaTh BBIBOIbI, MHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOICHUN U OIBITOB;



IIPOBOJIUTH OMBITHI MO HAOMIONEHHUIO (U3NYECKUX SIBICHUNH WM (U3UUECKUX CBOUCTB Tesl (M3ydeHHUE
BTOpOro 3akoHa HpI0TOHA, 3aKkOHA COXpaHEHMsI PHEPrUH, 3aBUCHMOCTb NepHuoAa KoieOaHUil MpyKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYXKHUHBI U HE3aBUCUMOCTh OT aMIUTUTYABI MalbIX KoJieOaHUM,
MPSIMOJIMHEIHOE PACIPOCTpaHEHHE CBETa, paslio’KeHHWe Oenoro cBeTa B CIEKTP, H3YYEHHE CBOMCTB
M300paXeHUS B IUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MpeaMeTa B cOOMparomieil TnH3e, HabmoaeHue
CIUIOIIHBIX M JIMHEHYAThIX CIIEKTPOB M3IYUYEHHS): CAMOCTOSITENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO
Habopa 000pyAOBaHUS, OMMCHIBATH XO ONbBITA U €r0 Pe3ybTAThI, (HOPMYIHUPOBATH BBIBOIBI;

MIPOBOAUTH MPU HEOOXOJMMOCTH CEpPHUIO MPSMBIX U3MEPEHH, OINpeaesss cpeiHee 3HaYeHHe M3MepsieMoin
BEeITMYUHBI ((POKYCHOE pACCTOSIHHE COOMparomiell JTUH3bI), 0OOCHOBBIBATH BBIOOP CHOCO0A H3MEPECHHUS
(m3MepuTeIpHOTO IPHOOPA);

MPOBOJIUTH HCCJIECIOBAHNE 3aBUCUMOCTEH (PU3UUECKUX BEIUYMH C HCIOJIB30BAHUEM TMPSMBIX HU3MEPEHHI
(3aBUCUMOCTh TMYTH OT BPEMEHHM NPU PAaBHOYCKOPEHHOM JIBI)KEHHHM 0€3 HadallbHOMl CKOPOCTH, Mepuoja
KoJIeOaHUH MaTeMaTHYeCKOr0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJla OTPAKEHHs CBETa OT yIJa
MaJieHus U yIiia MpeIOMIICHUs OT yIiia MaJeHus): JIaHUPOBaTh UCCIEI0BaHUE, CAMOCTOSATEIBHO COOUPATH
YCTaHOBKY, (DMKCHPOBATh PE3YNIbTAThl MOJYYCHHON 3aBUCUMOCTH (PU3UUECKUX BEIWYMH B BUJAE TAOIHIl U
rpaduKoB, JeNaTh BBIBOBI [0 PE3yJIbTaTaM HCCIEIOBAHNUS;

MPOBOJIUTh KOCBEHHBIC HM3MEpEeHHs (U3NYECKUX BEIWYHH (CpPemHss CKOPOCTh M YCKOPEHHE Tella IpH
PaBHOYCKOPEHHOM JIBHJKEHUHU, YCKOPEHHE CBOOOJHOTO MaJeHHs, >KECTKOCTh MPYXKHUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHHsI, MEXaHW4YecKast padoTa U MOIIHOCTh, YaCTOTA U MEPHO KOJIICOAHNH MAaTEeMaTHIECKOTO
U TPYKUHHOTO MAasTHHKOB, ONTHYECKas CHJIa COOMpArOIIel JIMH3BI, PaJUOaKTUBHBIA (DOH): TUIAHUPOBATH
M3MEpEHus, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIMIOJHATH W3MEPEHUS, CIEAYs MPeII0KESHHOM
WHCTPYKIMHU, BBIUUCISATh 3HAUYEHHWE BEIMYMHBI M aHATU3UPOBATH IOJYYEHHBIE PE3YyNbTaThl C Y4ETOM
3aJJaHHOH MOTPEUTHOCTH U3MEPEHUH;

coOJIIOAaTh MpaBUiia TEXHUKH 0€30MaCHOCTHU MU padoTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

pa3nuyaTh OCHOBHBIC NMPU3HAKH HM3YYCHHBIX (HU3MUECKUX MOJeNei: MaTepualibHas TOYKa, aOCOIIOTHO
TBEPAOE TENO0, TOUCYHBIH MCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, TUIAHETApHAs MOJENb aToMa, HYKJIOHHAs
MO/IENIb aTOMHOTO S/1pa;

XapaKTepU30BaTh MPUHLMUIIBI IEUCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOI Ha MX
onucaHus (B TOM YHUCIIE: CIIUJOMETP, TaTYNKH TIOJT0KEHHUS, PACCTOSIHHS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OUKH,
NEPUCKOI, (oToaImapaT, ONTHIYECKUE CBETOBO/IbI, CIIEKTPOCKOI, 103UMETp, Kamepa BuibcoHa), HCIob3ys
3HaHUS O CBOMCTBAaX (PU3UYECKUX SIBJICHUN U HEOOXOAMMbIe (PU3MUYECKIEe 3aKOHOMEPHOCTH;

UCMOJb30BAaTh CXEMBbl M CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHMUYECKHX YCTPOHCTB, M3MEPHUTEIbHBIX
npuOOPOB M TEXHOJOTHUYECKUX MPOIIECCOB MPH PEUICHUH YIeOHO-TIPAaKTUIECKUX 3aJ1ad, ONITHYECKHE CXEMBI
U1l IOCTPOEHUS N300paKeHUH B TUIOCKOM 3epKajie U cOOMparoliel JIMH3e;

MIPUBOJIUTH MIPUMEPHI (HAXOIUTh UHPOPMALIMIO O MPUMEpax) MPaKTUYECKOr0 MCIONb30BaHUS (PU3NYECKUX
3HaHUIl B TOBCEIHEBHOW XH3HM JUId oOecreueHHs Oe30MacHOCTH MpU OOpalleHWH C NpudbopaMu |
TEXHUYECKHMHU YCTPONCTBAMH, COXPAaHEHHS 3/I0POBBSI M COOJIOACHUSI HOPM DKOJOTHMUYECKOTO MOBEICHHS B
OKpY>Karollen cpele;

OCYIIECTBIISITH TIOUCK UHPOPMAIIMU (PU3UIECKOTO coziepkaHus B IHTepHETE, CaMOCTOSATENTHHO (HOPMYITHPYS
MOMCKOBBIN 3alpOC, HAXOAUTh IYTH ONpPENETICHUsl JOCTOBEPHOCTU MOITYYEHHOW MHPOPMALUU HAa OCHOBE
UMEIOIINXCS 3HAHUH U JOTIOJTHUTENBHBIX HCTOYHUKOB,

UCMOJb30BaTh MPU BBHIMOJIHEHUH YYEeOHBIX 3a/JaHUl HAyYHO-TIOMYJISAPHYIO JHUTEparypy (U3UUYECKOro
COJZIep KaHusI, CIIPABOYHBIE MaTepHalbl, pecypchl ceTu VHTepHeT, BiafeTh MpuéMaMyu KOHCIIEKTHPOBAHHS
TeKCcTa, MpeoOpa3oBaHusi HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

co3llaBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWS Ha OCHOBE WH(OpPMAIMU W3 HECKOIBKUX
UCTOYHHUKOB (PM3MUECKOTO COJepKaHus, MyOJIMYHO TPEACTaBIATh pe3yabTaTbl MPOSKTHOM  MIIH
MCCIIEA0BATENBCKON JEATENBHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIB30BaTh M3YYEHHBINM MOHATHUHBIA anmapar
M3y4yaeMoro paszena (U3MKM M COINPOBOXKIATh BBICTYIUIEHHE Mpe3eHTalMeld ¢ y4éToM 0CcOoOeHHOCTEH
ayJUTOPUHU CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC



Ne Haumenosanune
n/m pa3aesoB U TeEM
IPOTPaMMBbI

Pa3nes 1. ®usuka u e€ posib B NO3HAHUM OKPY’KAIOIIEro MUpa

1.1 ®wusuka - HayKa o
MIPUPOJIC
1.2 dusuyeckue BEIUYUHEL

1.3 EcrecTBEeHHOHAYYHBII
METOJI TIO3HAHHUS

Utoro no pazneny

Bcero Kontposbnbie IIpaktuueckue

2

2

6

KonnuecTtBO yacoB

paboThI

paboThI

Pa3znea 2. [lepBoHayaibHble CBEeeHUSA 0 CTPOEHUH BellleCTBA

2.1 Crpoenue BeniecTsa

2.2 JIpymkeHue U
B3aUMOJICHCTBUE YaCTHUII
BeIleCTBa

2.3 ArperaTHbIC COCTOSHUS
BEIIECTBA

Uroro no pazneny

1

2

5

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

3.1 Mexanuueckoe
NIBUKEHUE

3.2 Unepuus, macca,
IUIOTHOCTE

3.3 Cuna. Bunsl cuin

Hroro no pazneny

3

4

14

21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M Ta30B

4.1 JTaBnenue. [lepenaua
JTaBJIICHUS
TBEPABIMU TEllaMHU,
KUIKOCTSIMM U Ta3aMu

4.2 ]JlaBreHue KUIKOCTH
4.3 AtmocdepHoe aBieHue

4.4 ]leicTBHE KUJIKOCTU U
ra3a Ha OTpyKEHHOE B
HUX TEJO

Hroro no pazneny

3

6

21

Pa3nea 5. PaGora 1 MOIIHOCTB. JHEpPrus

5.1 PaGora u MOITHOCTH

3

DnekTpoHHbIC (IU(PPOBLIE)
o0pa3oBaTeNnbHbIC PECYPChHI

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

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

bubmuorexa [JOK
https://m.edsoo0.ru/7f416194

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

bubnnoreka IIOK
https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubmorexa [JOK
https://m.edsoo0.ru/7f416194

bubmmoreka [IOK
https://m.edso0.ru/7f416194
bu6nuoreka [IOK
https://m.edsoo0.ru/7f416194
but6mmoreka [IOK
https://m.edso0.ru/7f416194

bubmuorexa [JOK
https://m.edsoo0.ru/7f416194


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

No HanmenoBanmue KonnyecTBo acos DnekTpoHHbIC (IU(PPOBLIE)

/1 pa3liesioB U TEM o0pa3oBaTenbHbIE PECYPCHI
IIPOrPaMMBbI Beero Kontponbnsie IIpakTnueckue
paboThI paboThI
5.2 IIpocTbie MEXaHU3MBI ) 1 bubmmoreka [IOK
https://m.edsoo.ru/7f416194
5.3 MexaHuveckast SHEPTUs 4 1 1 bu6nmoreka [IOK
https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68 3 12
YACOB I10 ITPOTPAMME
8 KUIACC
Ne HaummeHoBaHue pasnenoB KonunyecTBo yacos OnexTpoHHbIe (I(POBLIE)
n/n U TeM IPOTrPaMMBI Beero Kontposshsie TIpakTiueckie 00pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
Pa3pen 1. TenioBble iBJIeHUSA
1.1 CrpoeHue u cBoiicTBa 7 bubnnoreka [JOK
BEIIECTBA https://m.edsoo.ru/7f4181ce
1.2 TemmoBbIe IPOIECCHI 21 1 5 bubnuotexa [JOK
https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHMTHBIE SIBJIEHUS
2.1 DnexkTpudecKue 3apsbl. 7 1 bubnnoreka [JOK
3apspKeHHBIC TeJla U UX https://m.edsoo.ru/7f4181ce
B3aMMO/ICIICTBHE
2.2 TlocTOosiHHBIM 20 1 7 bu6mmoreka [JOK
ANEKTPUYECKUIN TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIC SBIICHUS 6 1 15 bubnmuoreka [JOK
https://m.edsoo.ru/7f4181ce
2.4 DnekTpoMarHuTHas 4 bubnuoteka [JOK
WHTYKITHSI https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO 68 3 14.5
YACOB I10 ITPOTPAMME
9 KJIACC
No  HawmmeHoBaHue pa3ziesoB 1 KonnuecTBo yacon OnekTpoHHbIe (IU(PPOBLIE)
n/m TEM MPOTPaMMBbI Beero Kourponbhble ITpakTudeckue o0pa3oBaTenbHbIE PECYPCHI
paboThI paboTsI
Pa3znen 1. Mexanuveckne siBJI€HUSA
1.1 Mexannueckoe aemwkenue u 10 1 bu6nuoreka [IOK
CIOCOOBI €r0 OIUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BzaumojelicTBHE TEl 20 1 3 bubmunoreka [JOK
https://m.edsoo.ru/7f41ada6
1.3 3akoHbl cOXxpaHeHHUs 10 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40


https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f41a4a6

No  HawmmeHoBaHUe pa3ziejioB U KomuuecTBo yacos DnekTpoHHbIC (IU(PPOBLIE)

n/n TEM IPOrPaMMBI Beero Kontponbhble IIpakruueckue o0pa3oBaTellbHbIE PECYPCHI
paboThI paboThI
Paznen 2. MexaHuuyeckue KoJ1e0aHUSI U BOJIHBI
2.1 Mexanudeckue KojacOaHust 7 3 bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKkue BOIHBL 3ByK 8 1 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pazgen 3. DiekTpoMarHuTHOE 10JI€ ¥ 3J1eKTPOMATHUTHbIE BOJIHBI
3.1 DyeKTpoMarHuTHOE TMOoJIe U 6 2 bubnmoreka [JOK
9JIEKTPOMATHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
4.1 3akoHBI pacIpOCTpaHEHUS 6 2 bubnnoreka [JOK
cBeTa https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI U ONTUYECKHUE 6 3 bubnuoreka [JOK
prOOpPbI https://m.edsoo.ru/7f41ad4a6
4.3 PasnoxeHwue Oeoro cBeTa B 3 2 bubmuorexa [JOK
CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Paspnen S. KBanTOBBIC SIBJICHUSA
5.1 Hcnyckanue u norioueHue 4 1 bubnnorexka HOK
CBETa aTOMOM https://m.edsoo.ru/7f41ada6
5.2 CtpoeHue aTOMHOTIO spa 6 1 bubnmnoreka HOK
https://m.edsoo.ru/7f41a4a6
5.3 SlnepHble peakuuu 7 1 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTeibHO-00001aI0IIM I MOYJIb
6.1 IToBropenue u o6oOIIEHNE 9 2 bubmmoreka [JOK
coJiepKaHus Kypca pU3NKU https://m.edsoo.ru/7f41a4a6
3a 7-9 xnacc
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO 102 3 27

YACOB 110 ITPOTPAMME
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