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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3nke Ha ypOBHE OCHOBHOIO o00IIero 00pa3oBaHUs
COCTaBJiIeHa Ha OCHOBE IOJIO)KEHUH U TpeOOBaHWI K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeNbHON NpOrpamMMbl, IMPEICTAaBICHHBIX B
OI'OC 00O, a Ttakxe ¢ yu4€ToM PenepanbHOil pabouei MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanust yueOHoro npeamMera «Ousnkay.

CopnepxaHue mnporpaMMmbl MO (U3MKE HaIpaBieHO Ha (opMupoBaHUE
€CTECTBEHHO-HAYYHONH TI'PaMOTHOCTH OOYYalOUIMXCS W OpraHMU3alli0 H3y4YeHUus
(u3MKK Ha NEATEIBbHOCTHOM OcHOBe. B mporpamme mno (u3Mke y4uUTHIBArOTCS
BO3MOKHOCTH Yy4ueOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pPe3ysbTaTaM OOyUYEeHHUs], a TAKKe
MEXKIMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00IIIeTO 00pa30BaHMUs.

[Iporpamma no ¢usmke ycTaHaBIMBaeT pacnpeesieHne yueOHOro MmaTepuania
1o rojiam o0ydeHus (1o Kjaccam), mpejaracT IpUMEpPHYIO MOCIe0BaATEIbHOCTD
M3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUS NPEIMETHOIO COJACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[IporpamMma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIY YYHUTEIIO B CO3/IaHUU paboyell MporpaMmMbl IO Y4EOHOMY MPEIMETY .

®uznuka SBISETCS  CHUCTEMOOOPA3yIOMIMM Il  €CTECTBEHHO-HAay4YHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SBICHUHN, H3ydyaeMbIX XUMHUEH, OWOJIOTHEH, acTpoHOMHEW U (PU3NUECKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHO-HAy4YHYIO KapTHHY MHUDa,
IpeloCcTaBisieT HauboJiee sCHble O00pa3lbl MNPUMEHEHHUS HAy4YHOTO METoJa
MO3HAHUsA, TO €CTh CIIOC00A MOTYYEHUs! JOCTOBEPHBIX 3HAHUM O MUPE.



OpnHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa30oBaHUS B CTPYKType OOIIETO
o0Opa3oBaHHsI COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00ydaromuxcs.

N3yyenne ¢u3ukun Ha 0a30BOM ypOBHE MPEAINOJIAracT OBJIAJCHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

* Hay4YHO OOBSCHSATH SIBJICHMUS,

+ OILIEHUBATh U IOHUMATh OCOOEHHOCTH Hay4YHOT'O UCCIIEIOBAHNUS;

e MHTEPHPETUPOBATh  JAHHBIE U HCIIOJIb30BATh  HAy4YHBIE
JI0Ka3aTeNIbCTBA JJIs MOJIy4YEeHUs BHIBOJIOB.

[lenu wu3yueHuss (U3MKU HAa YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenogaBaHus ydeOHoro mnpeamera «dusuka» B
oOpa3oBaTeNbHBIX oOpraHu3zauuax Poccuiickoil ®@exnepanuu, peanu3yOLIMX
OCHOBHBIE  001Ie00pa30oBaTENbHBIE MPOrPAMMBI, YTBEPKAEHHOW pELICHUEM
Konnernn MunucrepcerBa npocsenienust Poccuiickoin @enepauuu (MpoTOKOI OT 3

nexadps 2019 r. N2 [TK-4Bh).

Heau nzydyeHus pu3nKm:

« TpuoOpeTeHHEe WHTEepeca M CTPEeMJICHHS OOydYalomuXcs K HaydHOMY
U3YYCHUIO TMPHUPOJIbI, PA3BUTHE HMX HMHTEIUICKTYalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIC MO3HAHUS U (HOPMUPOBAHUE
HCCIIEIOBATENIHCKOTO OTHOIICHHUS K OKPYIKAIOITNM SIBJICHUSM;

« (¢opMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3y4eHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

« (opmMupoBaHHE TPEJACTABICHUN O poyid (DU3WKH N7 Pa3BUTUS JIPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTH;

e pa3BUTHE  MPEACTaBICHHWH O  BO3MOXHBIX  cdepax  Oyayuei
poheCCUOHAIBHOM JIeSITEIbHOCTH, CBSI3aHHOU C (DU3MKOM, OATOTOBKA K
JanbHENIeMy 00y4eHUIO B 3TOM HAMPaBIICHUU.

JlocTikeHre 3TUX Iieliel mporpamMMbl 1o (U3MKE HA YPOBHE OCHOBHOTO

o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINUX 3aa4.

e TpuoOpeTeHWEe 3HAHUH O JUCKPETHOM CTPOSGHHWU BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JIJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

e TPHOOpPETECHUE YMEHUU OMHCHIBATH U OOBSACHATH (DU3UUCCKUE SIBJICHUS C
UCIIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHU;



e OCBOCHME METOJOB PEIICHHWS MPOCTEUININX pacYETHBIX 3adad  C
HCITOJTh30BaHUEM bU3IIeCKUX MOJICIICH, TBOPYECKHUX u
IPaKTHKO-OPUEHTUPOBAHHBIX 3a]1a4;

e Ppa3BUTHE YMEHHI HAOJIOIaTh TPUPOTHBIC SBJICHHS U BBIMOIHSITH OTBITHI,
nabopaTopHble pabOTBI H  AKCHEPUMEHTAIBHBIC HCCICIOBAHUS C
HCIIOJIh30BAaHUEM N3MEPUTEILHBIX TPUOOPOB;

« oOocBoeHHE MPUEMOB pabOTHI ¢ MHPOpPMAIUEH PUINIECKOTO COACPIKAHMUSA,
BKJTFOUYasi THPOPMAITUIO O COBPEMEHHBIX JOCTH)KCHUSX (U3WKH, aHAIHU3 U
KPUTHYECKOE OlIEHUBaHNE MH(POPMAIIHH;

e 3HAKOMCTBO cO cepamu TpoecCHOHATEHON NEeATeTbHOCTH, CBSI3aHHBIMU
C (GU3MKOH, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTIKEHUAX (PU3UYECKON HAYKH.

Ha uzydenue ¢usuku (6a30BbIli ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHust oTBOAUTCS 238 "acoB: B 7 kacce — 68 yacoB (2 yaca B HEJENI0), B 8
Kiacce — 68 gacoB (2 4aca B Heneno), B 9 kinacce — 102 4gaca (3 gaca B HEACHIO).

[Ipenyaraemeiii B mporpamMme o ¢Gu3MKe MepeyeHb Ja00paTOPHBIX padoT U
ONBITOB HOCUT PEKOMEHIATEIbHBIM XapaKTep, YUUTEIb JEIAeT BIOOp MPOBEACHUS
7a00paTOPHBIX PabOT M OMNBITOB C YYETOM HHIMBHIYaIbHBIX OCOOEHHOCTEU
oOydJaronmxcsi, CUcKa SKCIEPUMEHTANIBHBIX 3aJaHuil, TpearaéMplx B paMKax
OCHOBHOT'O rOCYJapCTBEHHOr'0 3K3aMeHa 1o (U3HKe.

COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @u3uka u €€ poJib B IO3HAHUHU OKPY/KAK0IIEro Mupa.

®usuka — Hayka o mnpupojge. SABneHus npuponbl. OU3HYECKUE SBICHUSA:
MEXAaHUYECKUE, TEILUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BeaMUMHBL. M3mepenune ¢uznuecknx BenmnuuH. Duznyueckue
npubopsl. [TorpemHocts n3mepennit. MexxayHapoaHasi cuictemMa eIMHHII.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKd M3y4alOT OPUPOAY.
EcTecTBeHHO-HAyUYHBIN METOJ TMO3HAHWS: HAONIOJACHUE, TOCTAaHOBKA HAyYHOTO
BOMPOCA, BBIIBYKEHUE THUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TMIIOTE3, 0ObSICHEHNE
HaOmoaaemMoro sBienus. Onrcanue PU3NYECKUX SBJICHUN C TOMOIIBIO MOJIENEH.

Jemoncmpayuu.



« MexaHuueckue, TEIJIOBbIE, OJEKTPUYECKHUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

o  @usnueckue NpuOOPHI U MPOLEAYpa MPSIMbIX U3MEPEHUN aHAIOTOBBIM U
I (PPOBBIM MPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

« OmnpenenieHne LEHBI ISICHUS IKaJIbl U3MEPUTEIBHOrO Mpudopa.

« 3MepeHune pacCTOSTHUM.

« HM3mepenne o0bEMa KUJIKOCTH M TBEPAOTO Tea.

« Omnpenenenne pa3sMepoB MAJIbIX TEIL.

« U3MepeHnne TemmepaTypbl NMpU MOMOIIU >KUJIKOCTHOTO TEPMOMETpa U
JaTYuKa TeMIEepaTyphl.

« IlpoBenenue wuccieoBaHUS MO MPOBEPKE THIIOTE3bI: JATBHOCTH MOJETA
IaprKa, MyImEeHHOTO0 TOPU30HTAIBHO, TeM OO0JIbIlle, YeM OOJbIlIe BHICOTA
myckKa.

Pa3znean 2. IlepBoHayasibHbIe CBeICeHUS 0 CTPOCHHH BelleCTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HX pa3mepbl. ONbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>kenre dacTul BemiecTBa. CBs3b CKOPOCTH JABMIKEHHMS YacTUI[ C
Temneparypoil. bpoyHoBckoe nBkeHue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, KUIKOCTEH M TBEPIBIX
(kpuctamnuyecknx) Tesl. B3anMoCBsA3b MEXIy CBOMCTBAMHM BEILECTB B Pa3HbIX
arperaTHbIX COCTOSIHHSIX M X aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

« HabGmrogenne OpOyHOBCKOTO JIBHKECHHSI.

« Habmonenue nuddysun.

o HaOmronenue SIBIICHUM, 0O0BACHSIOILINXCS MPUTSHKEHUEM WA

OTTAJIKUBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnwie pabomuel u onvimol.

« OrieHka JuaMeTpa aroMa METOJOM psioB  (C  UCIOJb30BaHUEM
dboTorpadumuii).

o OnbITH 110 HAOJTIOJIEHUIO TEMIOBOTO PACIIUPEHUS Ta30B.

o OmnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHJT MOJIEKYJIIPHOTO MPUTSHKCHUS.

Pa3nen 3. /IBuskeHHe U B3auMo/ielicTBHE TeJl.



Mexannueckoe JBH>KEHHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBH)KEHUE.
Cxopoctb. CpeliHsisi CKOPOCTh NPU HEPABHOMEPHOM IBWKEHHHU. Pacuér myTu u
BPEMEHHU JIBUKECHUS.
SBneHne uHepuMH. 3aKOH HMHEpUMHU. B3amMmopaeicTBHEe Tel Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBHXEHUS Tell. Macca Kak Mepa HHEPTHOCTH TeJa.
[TInotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJEKYJ B E€IUHUILIC
00BéMa BellecTBa.
Cuita Kak xapakTepuUCTHKa B3auMozehcTBUs Ten. Cuina yrnpyrocTd M 3aKoH
I'yka. I3mepeHune cuiibl ¢ MOMOILIBID AUHAMOMETpA. SIBICHUE TATOTEHHS W CHJIA
Tsokectu. Cuila TSKeCTH Ha JIpyrux ruianerax. Bec tena. HesecomocTs. Cnoxxenue
CHWJI, HAIIPABJIEHHBIX M0 OJHOM IpsMoM. PaBHonencTByromas cwi. Cwiia TpeHus.
TpeHue CKOJIbKEHHS U TPEHUE NMOKOA. TpeHre B IpUPOE U TEXHUKE.
Jemoncmpayuu.
« HabmroneHue MexaHU4eCcKOro ABUKEHHUS Tea.
« H3MepeHne cCKOpOCTH MPSIMOJIMHEITHOTO JBUKECHMUS.
« HaOmroneHue siBleHUS HHEPIIUU.
« HalGnronenue n3MeHeHHsI CKOPOCTH MPU B3aUMOICUCTBUU TEll.
« (CpaBHEHHE MacC 0 B3aUMOJECHCTBHIO TEI.
« CnoxeHue cuil, HapaBJIEHHBIX 110 OAHOU NPSIMOM.
Jlabopamopnsie pabomul u onvimol.
« Ormpenaenenrue CKOPOCTH PABHOMEPHOTO JIBIKEHMSI (LIapUKa B KUIAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

« Ormpenenenue cpenHeld CKOPOCTH CKOJIBKEHUSI OpycKa WM IIapHKa IO
HAKJIOHHOM TIOCKOCTH.

« Omnpenenenue MIOTHOCTU TBEPIOTO Tea.

e OnpIThl, JEMOHCTPUPYIONIME 3aBUCHUMOCTh pacTshKeHUs (naedopmarivin)
IPY>KUHBI OT TPUIIOKEHHOW CHIIBI.

o OmnbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBKEHUSI OT
Beca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEN M ra30B.

Hanenue. CriocoObl yMEHBITICHUS! ¥ YBEITMYCHHS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJCHUSI raza OT 00bEma, Temmeparyphl. llepemaua naBieHus
TBEPABIMU TEJIAMU, XUAKOCTIMU W ra3zamu. 3akoH [lackans. [IHeBmarnueckue
MAalllMHbl. 3aBUCUMOCTb JaBJICHUSI KUJIKOCTH OT TIyOWHBI. ['mapocratuueckuit
napaaokc. Coobrraroruecs: cocysl. [ mapaBmuyeckue MeXaHu3MBbl.



Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHHUS
Bo3nymiHOW oOonoukn 3emun. OmbiTr Toppuuerm. M3mepenue atmocdepHOTro
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOc(hepHOTro J1aBJICHHUS.

JlericTBUE KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJO. BeITarKuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBaHue.

Jemoncmpayuu.

3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPATYPHI.

ITepenava naBiieHUs KUIKOCTBIO U Ta30M.

Coobmraromuecs: CoCy/ibl.

I'mapaBnuaeckunii mpecc.

[IposiBienue nercTBUsS aTMOCHEPHOTO JTABIICHHS.

3aBUCHUMOCTh BBITAIKHBAIOMIECH CHJIBI OT O00BEMA MOTPYXKEHHOHW YaCTH
TeJia ¥ IIJIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CUIIBI BECY BBITECHEHHOM )KUIKOCTH.
VYcioBue miaBaHus TEN: IUIABAHUE WM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIICHUS IIOTHOCTEH Tela U KUJIKOCTH.

Jlabopamopnuie pabomel u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOAE OT 00bEMa NOrpyKEHHOM B
KUJIKOCTh YaCTH Tea.

OnpeneneHue  BBITAJIKUBAIOIIEH  CHJIBI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B KUJIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUJIbI, AEUCTBYIOLIEN Ha TEJIO
B JKMJKOCTH, OT MacChl TeJa.

OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCMMOCTH  BBITAJIKUBAIOIIEH CHUJIbI,
JICUCTBYIOIIEH HA TEJIO B KUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
YKUAJIKOCTh YaCTH Te€JIa U OT INIOTHOCTH KUIKOCTH.

KoncrpyupoBanue apeomerpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIIpELICJIEHUE €€ TPY30NIOABEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckas pabota. MOIHOCTb.

[IpocTeie MexaHM3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pblyara. [IpuMeHeHue TmpaBuia paBHOBECHs phluara K OJIOKY.
«3o0n0otoe mpaBuno» MexaHuku. KIIJ[ mnpocteix Mexanu3zmoB. IIpoctsie
MEXaHHU3MbI B OBITY U TEXHHUKE.



Mexannueckass oHeprusa. KuHernueckas W TOTEHIMAIbHAs DJHEPIUS.
[IpeBparieHre 0THOro BUIa MEXAHUYECKOW SHEPTUU B IPYTroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

« [Ipumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuie pabomul u onvimol.

« Omnpenenenne paboThl CUJIbI TPEHUS NPU PABHOMEPHOM JIBIKEHUHU Tella

10 TOPU30HTAJIBHON MIOBEPXHOCTH.
« HccnenoBaHue ycia0BHil paBHOBECHSI pblyara.
« MH3mepenne KII/] HakIOHHOM IIOCKOCTH.

« H3ydeHue 3aKoHa COXpaHEHUSI MEXaHUUECKON YHEPTUH.
8 KIIACC

Pa3zpnes 6. TerioBbie siBJICHUA.

OCHOBHBIE TIOJOKEHUS MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHHMS
BemecTsa. Macca M pasMmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TI0JIOXKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU.

Mopenu TBEPAOrO, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUW BEIIECTBA.
Kpucrannnueckue n amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJIEKYJIIPHO--KUHETUYECKOU TEOPHH.
CmaumnBaHKe U KamWUISIpHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temneparypa. CBs3p TemmnepaTypel €O CKOPOCTBIO TEILUIOBOTO JBHKECHUS
yacTull. BuyTpennsiss sHeprusi. CrnocoObl HW3MEHEHHsSI BHYTPEHHEH HHEpPTUU:
Terionepeaaya 151 COBEpLICHNE paboTHI. Bunpr TEIJIONEPENAYHN:
TEIIONPOBOJHOCTD, KOHBEKIUS, U3JIyYCHHUE.

KonuyectBo TemioTel. YaenabHas TEMJIOEMKOCTh BEIIECTBA. TeMaoo0OMeH U
TEIJIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro Oananca. IlmaBinenue u
OTBEPAECBAHUE KPUCTAJUIMYECKMX BEHIECTB. YJElbHAas TEIUIOTA IUIABJICHUS.
[Tapoo6pazoBanue u kouzaeHcarus. Mcnapenwe. Kunenume. YnenpHas Teriora
napooOpa3oBaHusl. 3aBUCHMOCTb TEMIIEpaTypbhl KHUIIEHHS OT aTMoc(hepHOro
JABJICHUSI.

Brnaxnocts BO3myXa.

DHeprus TOIIMBa. Y IeJIbHas TEIJI0Ta CTOPAHUs.

[Tpuntuner pabothl TermoBeix aurareneir KIIJ[ TemoBoro aBurarerns.
TerutoBble IBUTATENIN U 3aIIUTA OKPYKAFOUIEN CPEIBL.

3aKOH COXpAaHEHUS U MTPEBPAILECHUS DHEPTUH B TETJIOBBIX MPOLECCAX.



Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO TBHKCHHUS.

Habmonenue nuddysumn.

Hab6nronenue siBneHuil cMaurBaHus U KaMWUISIPHBIX SIBJICHUM.
Habmoienue TermnoBoro pacumpeHust Ted.

N3meHenue naBiaeHUS Ta3a MpU M3MEHEHHH O00BhEMa M HArpeBaHUM WA
OXJIQXKICHUH.

[IpaBuna u3aMepeHus: TeMIepaTyphl.

Buasl Teruionepeayu.

OxmnaxkieHre Ipy COBEPLICHUH PaOOTHI.

HarpeBanue npu coBepIiieHNN paOOThl BHSITHUMHU CHJIAMHU.
CpaBHEHHE TEITIOEMKOCTEN pa3IMUHbIX BEIIECTB.
Hab6nronenue xkurnenus.

Hab6nronenue mocTossHCTBA TeMITepaTyphl P TIaBICHUH.
Moaenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.
OnbITHI IO BBIPAIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIM MJIM caxapa.
OnpITel MO HAOJMIONEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U
TBEPABIX TEII.

Omnpenenenve AaBieHUs BO3yXa B OajUIOHE IIITPULIA.

OneITB, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JABJICHUS BO3AyXa OT €ro
00bEMa U HarpeBaHUs WM OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

Habntonenne u3MeHeHUsT BHYTPEHHEW »SHEpruu Tella B pe3yjbTare
TEIUIONEepe auu U pabOThl BHEIIHUX CHJL.

HccnenoBanue sIBIEHUS TEMIOOOMEHA MPU CMEIIMBAHUU XOJOJHOW W
rOpsiYEn BOJIBL.

OmnpeneneHue  KOJAMYECTBA  TEIUIOTHL, MOJYYEHHOTO  BOAOW  IIpHU
TEII000OMEHE C HarpeThIM METAJUIMYECKUM IIMIIUHIPOM.

Omnpenenenne yIeapHON TEINIOEMKOCTH BELIECTBA.

Hccnenosanue npouecca UCIapeHus.

Ornpenenenne OTHOCUTENBHOM BIIAXKHOCTU BO3AYXa.

Omnpenenenre yIeapHON TEIUIOTHI IJIABJICHUS JIbJA.

Pa3znes 7. JiaekTpudeckue 1 MArHUTHbIE SIBJICHHS.



OnekTpuzanus Tel. J[Ba poaa 3JEeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsDKEHHBIX TEJT OT BEJTUYMHBI 3aPsJI0B U PACCTOSHUS MEXITY TEJIaMM ).

Onektpuueckoe mone. Hampsok€HHOCTh anekTpudeckoro moiis. [IpuHuumn
CYyNEPHO3ULINH JICKTPUUECKUX TT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpoBOAHUMKM U  JUDJIEKTPUKH. 3aKOH  COXPAHEHUS
AJIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJOBHS CYIIECTBOBAHMUS AJIECKTPUYECKOTO TOKA.
HNctouHuku mnocTOSHHOTO TOKA. JIeMCTBUSI 3JIEKTPUUYECKOr0 TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B )KUJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuia  Toka.  DJIEKTPUUECKOE  HAMPSHKCHUE.
ComnpoTuBiieHHE TPOBOJHHKA. YIETbHOE COMPOTUBJIEHUE BemiecTBa. 3akoH Oma
o ydactka uend.  llocnenoBarenbHoe W mapajuiebHOE  COCAMHEHHE
MIPOBOIHUKOB.

Pabota M MOmHOCTH 3JIEKTpHYeCcKOoro Toka. 3akoH Jxoyns—Jlenua.
DNeKTpUYECKUe 1ENu U MOTPEOUTEIN dIEKTPUIecKoi sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHUTHL.  B3aumoaeWCTBHME  MOCTOSHHBIX  MarHWTOB.
MaruauTtHoe none. MarHuTHoe noJie 3eMJIM U €r0 3HAYEHUE JIJI KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarHuTHoe MoJie  JJIEKTpUYeckoro Toka. [IpumeHeHue
AJIEKTPOMAarHuTOB B TEXHUKE. [[eliCTBME MATHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOTO TOKa. Vcronb30BaHWE 3JIEKTPOJBHUIaTelied B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 3JIEKTPOMArHUTHOM MHAYKUuK. [IpaBuio Jlenna.

DIIEKTpOreHepaTop. Crioco6b1 MOy YEHUS ANEKTPUUYECKOU SHEPIUH.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUH.
Jlemoncmpayuu.

e DnekTpuzauus Ted.

« JIBa pojaa 3JEKTPUUECKUX 3aPAJI0OB U B3aUMOJICCTBUE 3aPSIKEHHBIX TEIL.
e  YCTpPOMCTBO U ACHUCTBUE IEKTPOCKOIIA.

« DJeKTpocTaTUYeCKasi MHIYKIIHS.

e 3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsI0B.

o [IpoBOOHUKY U TUDIICKTPHUKHU.

« MoaenupoBaHH€e CUIIOBBIX JUHUN JIEKTPUUECKOTO TOJIS.

» lcTOYHMKM MOCTOSIHHOTO TOKA.



JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUNA TOK B KUJIKOCTH.

["a30BbIi1 pa3ps.

M3mepenne CHilbl TOKa aMIIEPMETPOM.

N3mepeHne 21eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.

Peocrar u marazuH COIpOTUBIIEHUN.

B3anMozeiicTBrE IOCTOSIHHBIX MArHUTOB.

MopnenrpoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJIFOCOB MarHuTa.
MopnenrpoBaHUE MarHUTHBIX MOJIEH TOCTOSHHBIX MAarHUTOB.
OmneIT Opcrena.

MarauTHoe noJjie Toka. DJICKTPOMArHHUT.

JleficTBME MarHUTHOT'O I10JIS HA IIPOBOJAHUK C TOKOM.
DNEKTPOABUTATEIb ITIOCTOSTHHOIO TOKA.

HccnenoBanue sSBICHUS JIEKTPOMAarHUTHON MHIAYKIIAH.

OmnebiTer @apanes.

3aBUCUMOCTh HANpPaBJICHUS WHIAYKIMOHHOTO TOKA OT YCJIOBUM €T0
BO3HUKHOBCHUS.

DIEeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomuel u onvimol.

OnpITel MO HAOMIONECHUIO DJICKTPU3AIMU  Tel MHAYKIUMEH W TpHu
CONIPUKOCHOBEHUH.

Uccnenoanne neWCTBUSL DIIEKTPUYECKOTO TOJS HA MPOBOJHUKH U
TUBJIEKTPUKHU.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSIHHOTO TOKaA.
N3MmepeHue u perympoBaHue CUiIbl TOKA.

N3MepeHue U peryJImpoBaHUE HANIPSAKEHUS.

Uccnenoanne 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO Ye€pe3 pe3UcTop, OT
CONIPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HAa PE3UCTOpE.

OnBbITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIWHBI, IUIOIIAAX IONEePEYHOTO
CEUYEeHUs U MaTepHaa.

IIpoBepka mnpaBuia CIOXKEHUS HANPSHKEHUA MPU  MOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia JJisi CWJIBI TOKAa MNpPU TapauIeIbHOM COCJAWMHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI MEKTPUUIECKOTO TOKA, UIYILEr0 Yepe3 pe3ucTop.



« OrmpeneneHre MOIIHOCTU  3JIEKTPUYECKOIO TOKA, BBIAEISEMONl Ha
pe3ucrope.

« HccnenoBanue 3aBUCHUMOCTH CUJIBI TOKA, MAYIIETO YE€pe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

« Omnpenenenune KIIJI nHarpeBarens.

« HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MArHUTOB.

o H3ydyeHme MarHWTHOro TMOJIA TIOCTOSHHBIX MAarHWTOB IpU  HX
00BEIMHEHUY U pa3/ICJICHUU.

« HccnenoBanue AeNCTBHS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

e OnpITel, JEMOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBl  B3aHUMOJEHCTBHUS
KaTyIIKM C TOKOM M MarHuTa OT CHJIbI TOKa W HAalpaBJICHHUs TOKa B
KaTyLIKE.

» M3yueHue AeiCTBUS MarHUTHOTO MOJISl HA IIPOBOJHUK C TOKOM.

« KoHcTpyHnpoBaHue u u3ydeHue padoThl AIEKTPOJBUTATENS.

« HWsmepenne KIIJI anexTpoaBuraTteabHOd YCTAHOBKH.

e OnpITBl MO HCCIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOM WHIYKIIMH:
UCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HANPABICHHUS HWHAYKIIMOHHOIO

TOKA.
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBWKeHHE. MarepuanbHas Touka. Cucrema oOTCYETa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABMXKEHHUS. PaBHOMEpHOE MPSIMOJIMHEUHOE
newxeHue. HepaBHoMepHOe npsiMmonMHENHOE ABHKEeHUE. CpelHsasl 1 MTHOBEHHAs
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBHKCHUU.

VYckopenue. PaBHOoyckopeHHOE TmpsiMosinHEHHOE nBrkeHue. (CBoOomHOE
naaeHue. OneITh | amuies.

PaBHOMepHOE IBUXKEHUE MO OKpYyKHOCTU. Ilepmon u vactora oOpaleHus.
JIuHeHas u yriioBas CKOpOoCTH. LleHTpocTpeMuTeNnbHOE YCKOPEHHUE.

ITepseoiit 3akoH HeroToHa. Bropon 3akoH Herorona. Tpernii 3akoH HerotoHa.
[IpuHIMI Cynepno3uIMy CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: Cuja TPEHUS CKOJIbXKEHH S, CUila
TPEHMUS TTIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTECHHsS. YCKOPEHHE CBOOOIHOTO
najnenus. JIBwkenue ruiaHeT BOkpyr Comuima. IlepBasg kocMuueckas CKOPOCT.
HesecomocTs 1 neperpysku.



PaBHOBecue matepuanbHON TOUKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TEJIA C 3aKPEIIEHHON OCBIO BpameHuss. MOMeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc tena. M3mMeHenne mMmirynbca. IMmynsc cwiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTUBHOE ABUKEHUE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TsSKecTH, yIpyrocTw,
TpeHusi. CBsi3b dHEpruu u padbotel. [loTeHnnanpHast SHEPTUs Tena, MOJHATOrO Hajl
IOBEPXHOCTHIO 3eMiIH. [loTeHIIManbpHas sHEPrus cKaTou npyxuHsl. Kunetnueckas
sHeprus. TeopeMa 0 KMHETHYECKOM dHEPruM. 3aKOH COXPAaHEHHUS MEXAHMYECKOU
SHEPTHH.

Jlemoncmpayuu.

Habnronenne MexaHn4ecKoro JBUYKEHUS Tela OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHME IyTel W TPAECKTOPUM JBHIKEHHSI OJHOIO M TOTO K€ TeJa
OTHOCHUTENBHO Pa3HBIX TENI OTCYETA.

N3Mepenne cKkOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBHKCHUSI.
HccnenoBanne npu3HaKkOB PaBHOYCKOPEHHOTO IBUKEHUS.

HabitoieHue nBMKEHUs Tella 0 OKPYKHOCTH.

Habntoienne MexaHn4eckux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexxxka» 1pu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBHKCHHH
OTHOCUTEJILHO KaOMHETa (PUBUKHU.

3aBUCUMOCTbh YCKOPEHUS TeJla OT MACChl TeJla U JIEUCTBYIOIIEH HAa HEro
CUJIBI.

Hab6nronenue paBeHCTBaA CHIT IPU B3aMMOJICHCTBHUH TEII.

N3MeHenue Beca Tea npyu yCKOPEHHOM JBHKCHUU.

Ilepemaya uMIryapca Mpy B3aMMOJCHCTBUU TEN.

[IpeoOpazoBanust SHEPTUH MPU B3aUMOICUCTBUU TEJL.

CoxpaHeHHe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBHUH.

CoxpaHeHHe UMITYJIbca P a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Habnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKOM PHEPTUU MTPU CBOOOAHOM IaJICHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU ABUKEHUU Tela Mo ACHCTBUEM
MIPYKHHBI.

Jlabopamopnwie pabomul u onvimol.

KoncTpynpoBanne TpakTta s pa3roHa W JajJbHEWIIET0 PaBHOMEPHOTO
JBVWKCHUS LIAPUKA WU TEIIEKKH.



« Ormpenenenne cpemHeld CKOPOCTH CKOJBKCHHS OpycKa WM JBIKCHUS
[IaPUKA 10 HAKJIOHHOU IUIOCKOCTH.

« OmnpeneneHne yCKOpPEHUsl Tella NPH PaBHOYCKOPEHHOM JIBHDKEHUU IO
HAKJIOHHOM TIJIOCKOCTH.

« MHccnenoBanue 3aBUCMMOCTU IMyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HauallbHOM CKOPOCTH.

o IlpoBepka TruUIOTE3bl: €CIM TPU PaBHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJbHOM CKOpPOCTH ITyTM OTHOCATCS KakK PsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

« MHccnenoBanme 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXKEHHUSI OT CHJIBI
HOPMAaJILHOTO JIABJICHHUS.

« Ompenenenue kodhPuIeHTa TPEHUS CKOIBKEHUS.

« Omnpenenenne KECTKOCTU MPYKUHBI.

« Omnpenenenne pabOThl CUIIbI TPEHUS P PABHOMEPHOM JIBUKEHUM TeJia
10 TOPU3OHTAIHHOU MOBEPXHOCTH.

« Omnpenenenne pabOThl CHIBI YIOPYrOCTH TMPU MOJIBEME Tpy3a ¢
UCIIOJIb30BAaHUEM HEMOABMYKHOTO U MOJABUKHOTO OJIOKOB.

« H3ydeHue 3aKk0HA COXpaHEHUS SHEPTHUU.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

KonebarenbHoe npuxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: MIEPUO/I,
4acToTa, aMIUIUTyAa. MaTteMaTu4ecKui U NPy KUHHBIN MasTHUKU. [IpeBpanieHue
SHEPTUU MPU KOJIeOATETHHOM JIBIKCHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHHsie — konebaHusi.  Pe3oHaHc.
Mexannueckne BOJHBI. (CBOHCTBA MEXAaHWYECKUMX BOJIH. [IpomonbHbie U
MONEPEYHbIE BOJHBL. J[MMHA BOJHBI HW CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHICMUYECKUE BOIHBI.

3Byk. ['pomMKkoCTh 3ByKa M BbicOTa TOoHAa. OTpaxkeHue 3Byka. MH]pa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

o HaOmronenne xojieO0aHU TEa MOJ JEHUCTBUEM CHJIBI TSKECTU U CHUJIBI

YIPYTOCTH.

« HabGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

« Habmronenue BeIHY X ACHHBIX KOJICOAHHUM U pe30HaHCA.

« Pacnpoctpanenue npo10abHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

« HabGnronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

» AKyCTHYECKHI pE30HaHC.



Jlabopamopnwie pabomul u onvimol.
« OmnpeneneHre YacTOThl W Tepuoaa KojeOaHUM MaTeMaTH4eCcKOro
MasATHUKA.

« Ormpezenenue 4acTOThHI ¥ iepuojia KoyieOaHu| MPY>KUHHOTO MassTHUKA.

« MHccnenoBanue 3aBUCMMOCTH MEpUOJA KOJEOAHUN MOABEIICHHOTO K HUTHU

rpy3a OT JJIUHbI HUTH.
« HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJICOaHUI MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.

« [lpoBepka HE3aBUCHUMOCTU TEpHOJa KoieOaHUN Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

o OmnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Iepuoja  KojeOaHui
IPY>KMHHOTO MasgTHUKA OT MACChl rpy3a U )KECTKOCTU MPYKUHBI.

« H3mepenue yckopeHusi CBOOOIHOTO MaJACHHUS.

Paszges 10. D1eKTpoMarHuTHoOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  ODJEKTpOMarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTpOMarHuTHbIX BOJH. lllkanma siekTpoMarHUTHBIX BOJH. Hcmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DnekTpoMarauTHas npupoga cera. CKOpocTh cBeTa. BoIHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

« (CBolicTBa 3JIEGKTPOMarHUTHBIX BOJIH.

« BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomuel u onvimol.

o H3ydeHue CBONCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOHIBLHOTO

tenedona.

Pa3nen 11. CBeToBble IBJICHHUS.

JlyueBas MOJEJIb CBETAa. Hctounuku CBeETa. [IpssimosnHetHOE
pacnpoctpanenue cBera. 3atMeHua Connaua u JIynsl. Otpaxxkenue ceta. [lnockoe
3epKaJIo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeTta. [logHoe BHYTpeHHEe
OTpaKeHUE cBeTa. lCHnoiap30BaHUME TIOJIHOTO BHYTPEHHEIO0 OTPaXKEHUs B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xonm osydeir B JsmH3e. OnrTuueckas cucrema ¢oToanmnapara,
MHUKpOCKOTIa M Tejieckoma. ['a3 kak omnTuueckass cucteMa. biu3opykocTh u
JATbHO30PKOCTb.



Paznoxxenue Oenoro cBera B crektp. OmnbiTel Hblotona. Croxxenue
CIIEKTpaJIbHBIX I[BETOB. J{ucnepcus ceera.
Jemoncmpayuu.
» IIpsamonnHEITHOE pacpOCTpaHEHHE CBETA.
» Ortpaxenue cBeTa.
« [lomyuenue n300pakeHNH B IIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
« IIpenomnenue cBera.
« OnTuyeckuii CBETOBOJ.
« XoJ ayuel B coOuparomiei JInH3e.
« XOJ Jy4del B pacCEUBAIOUIEH JIUH3E.
« Ilonydenue uzo0OpaxxeHu ¢ MOMONIBIO JIUH3.
« [lpunnun aeiictBus oToanmnapara, MUKPOCKOIA U TEJIECKOIIA.
« Mopaens rinaza.
» Pa3noxenue 6e10ro cBeTa B CIEKTP.
« [lomyyenue Oenoro cBeTa NpH CI0KEHHH CBETA PA3HBIX IIBETOB.
Jlabopamopnsie pabomul u onvimol.
« MHccnenoBanue 3aBUCUMOCTH yrja OTpa)KE€HUs CBETOBOTO Jy4da OT yIJia
NaJCHUS.
« HM3ydeHue xapakTepucTUK U300pakeHUs MPEaIMETa B TUIOCKOM 3epKajie.
« HccnenoBaHue 3aBUCMMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOTO JIy4a OT yIJia
NaJICHUS Ha TPAHUILIE «BO3LYX—CTEKIIO».
« [lomyuenue n300pakeHU ¢ TOMOIIBI0 COOUPAIOIICH JINH3BI.
« Ormpenenenrue POKYCHOTO PacCCTOSIHHSI M ONTUYECKON CHJIBI COOMparoIen
JIUH3BI.
«  OnbITHI 1O PA3IOKEHUIO OEIOTO CBETA B CHEKTP.
e OmpIThl MO BOCHPHUATUIO IBETA MPEIMETOB MPU HX HAOIIOJIEHUU uepes
IIBETOBbIC (DUIIHTPHI.
Paznen 12. KBaHTOBBIE SIBJICHUS.
Omneitel Pe3epdopna u miianerapHas mojenb aroma. Mogenb aroma bopa.
Ucnyckanue u norioieHre cBera aroMoM. KBaHThl. JInHeHyaThie CIEKTPHI.
PannoaktuBHOCTh. Anb(a-, 6eTa- 1 raMma-u3nydeHusi. CTpoeHrue aTOMHOTO
aapa. Hyknonnas wmoxens aromHoro snapa. HM3zoronsl. PannoakTtuBHBIE
npeBpanienus. [lepro momypacmajia aTOMHBIX SEP.
SnepHble peakuuu. 3aKOHbI COXpPAHEHHUS 3apsAIOBOTO M MAacCOBOIO YHCEIL.
DOHeprusi CBs3M aTOMHBIX sjaep. CBA3b Macchl W SHepruu. Peakuuu cuHTe3a U
nenenusd siaep. Ucrounuku sneprun CoHIa U 3BE3I.



Anepnas sHepreruka. JleMCTBHS pPaguOaKTHBHBIX HW3JIIyYEHHW HaA >KUBBIE
OpPTaHU3MBI.

Jemoncmpayuu.

» CHekTpbl U3JIYyYEHHUS U TOTJIOIICHUS.

» CnexTpsl pa3aU4HbIX [a30B.

« CnekTp BomOpoa.

« HabGmogenue TpekoB B kamepe Bumnbscona.

« Pabora cuérurka HOHU3UPYIOIINX U3TYUYCHUM.

« Peructpanus uzinyyeHus npupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomul u onvimol.

« HalOnrogeHue CrulonIHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

o HccnenoBanue TpeKkoB: M3MEPEHHE HDHEPIMM YaCTULBI 110 TOPMO3HOMY

nytu (1o gororpadusim).

« H3mepeHne paguoakTUBHOTO (hOHA.

IHoBTOpHUTEIBLHO-00001AOIUI MOAYJIb.

[ToBTOpHUTENHEHO--0000AIOIINI MOAYJIb TPEAHA3HAYEH AJI CUCTEMAaTH3aluN
U 0000mIeHHs  MPEIMETHOTO  COAEpX aHUs UM  ONbITa  JESITEIbHOCTH,
IpUOOPETEHHOIO NPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXkKe i1 NOJrOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHy M0 (U3UKe s 00ydaroluxcs,
BBIOPABIIKX ATOT yUYE€OHBIN MpeaMeT.

[Ipn M3ydeHUn AAHHOTO MOIYJISI PEAIU3YIOTCS U CUCTEMATHU3UPYIOTCS BUBI
JesITEIbBHOCTH, HA OCHOBE KOTOPBIX 00ECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  pe3yjibTaToB  o0yueHus, (opmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOIOB MCCIEAOBAHUS
ABJICHUM TPUPOAbl M TEXHUKH, OBJIAJICHUE YMEHHUSIMHU OOBICHATH (PU3HUECKUE
ABJICHMS, NPUMEHSAS TOJyYEHHbIC 3HAHWs, pellaTh 3aJadd, B TOM YHCIE
KauyeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBEHO AEATEIBHOCTHBIM XapaKTep JaHHOTO pas3Jielia peann3yeTcs
32 CYy€T TOro, 4Yro OOy4YarolIMecs BBINOMHIIOT 3aJaHus, B KOTOPBIX UM
peaIaraeTcs:

HAa OCHOBE IIOJIyYCHHBIX 3HAHMH pacro3HaBaTh M HAyYHO OOBACHATH
duznyeckue IBJICHUS B OKPY>KaIOIIEH NMPUPOe U MOBCEIHEBHOM XKU3HH;

UCII0JIb30BaTh HAYYHBIE METOJIbI MCCIIEOBaHUS (PU3UUECKUX SIBIICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTES U MOIYUYECHHS TEOPETUUECKHUX BBIBOJIOB;

OOBSICHATh HAy4YHBIE OCHOBBI HamOOJee BaKHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUI, HAIIPUMEP, TPAKTUYECKOTO UCIIOIb30BaHUS PA3IMYHBIX HCTOYHUKOB



SHEPIrUM Ha OCHOBE 3aKOHA MPEBPAILICHUS M COXPAHEHHS BCEX M3BECTHBIX BHUJIOB
SHEPTHUH.

IINTIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA IPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenue (u3uKku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTHIKCHUC JINYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX 06p3,30BaT€HI>HI)IX

pE3yIbTaTOB.

B pesynbTare uzydenus Gpu3MKU Ha YPOBHE OCHOBHOT'O 0O0IIIET0 00pa3oBaHUs

y oOyuaromierocst 0yayT copMUpPOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3yJbTaThl B
Y4acTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS

— MIPOSIBIICHHE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUICKOMN
(bu3nYeCcKoil HayKH;

— HEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUNCKUX YUEHBIX --(PU3HKOB;

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIE€HHUU OOIIECTBEHHO 3HAYMMBbIX
U OTUYECKUX TMpoOJieM, CBA3AHHBIX C MPAKTUYECKUM TPUMEHEHUEM
JTOCTHKEHUM (PU3UKH;

— OCO3HaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHHIMIIOB B JESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCIPHUSTUE ICTETHUYECKUX KadyeCTB (PM3MUECKOW HAayKH: €€ rapMOHHYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HaHUE LEHHOCTH (U3MUECKOW HAayKH Kak MOUIHOTO HWHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTaBISAIOLICH
KYJBTYPBI,

— pa3BUTHE HAy4YHOW JHO0O3HATENBHOCTH, MHTEpECa K MCCIEI0BATEIbCKON
NEeATEIbHOCTH;

S5) <¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLMOHAJIBHOIO
OJ1aromoJry4ms:

— OCO3HaHME IIEHHOCTH O€e30MacHOro oOpa3a KU3HM B COBPEMEHHOM
TEXHOJOTMUYECKOM MHpE, BaKHOCTU TpaBUi O€30IacHOro TIOBEJIEHUS Ha



TpaHCIIOPTE, Ha JOpPOTax, C JIEKTPUUYECKHUM U TEIUIOBBIM OOOpPYIOBAaHUEM B
JIOMAIITHUX yCIIOBUSX;

« — cQopMHUPOBAHHOCTh HaBbIKa pediekcuu, NpU3HAHME CBOETO TpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

e 6) TPYA0BOIr0 BOCIIMTAHUA:

e — AKTMBHOE YYacTHE€ B PELICHUHM MPaKTUYECKUX 3aJad (B paMKax CEMbH,
o0Opa3oBaTeNpHOM  OpraHM3alMM, TropoAa, Kpas) TEXHOJIOTMYECKONM U
COLIMAJIbHOM HaMNpaBlIEHHOCTH, TPEOYIOMUX B TOM YHCIE U (PUINIECKUX
3HAHUI;

¢ — MHTEPEC K MPAKTUYECKOMY U3YUCHUIO MPOQECcCHii, CBA3aHHBIX C (PU3UKOM;

e 7) 3K0JIOrM4€CKOro BOCIIUTAHMSI:

e — OpHUEHTalUsl Ha NPUMEHEHHE (PU3NYECKUX 3HAHUM NI pelleHUs 3ajad B
o0nacTu OKpy’Karolled cpenbl, MJIAHUPOBAHUS IOCTYNKOB M OLIEHKH HX
BO3MO>KHBIX MTOCJIEACTBUM JUIsl OKPY>KAIOILIEH Cpebl;

¢ — OCO3HaHHE TJIOOATFHOTO XapakKTepa KOJOTHYECKUX MpoOJIeM M MyTed HxX
peleHus;

« 8) aganTanuM K M3MEHSIIOIIMMCS YCJOBUSIM COLMAJIBHON M NPUPOAHON
cpenbl:

¢+ — TOTPeOHOCTH BO B3aUMOJICHCTBUU TIPU BBITIOJHEHUH WCCICAOBAHUNA U
POEKTOB (DU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSAM
ApYTrux,

e — TIOBBIIICHHE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUECKYIO
JIeSITEIbHOCTD;

e — TOTPeOHOCTH B (GOPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHCIIE€ (POPMYIUPOBATH
UJIeU, TOHSATHUS, TUIIOTE3bl O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

e — OCO3HaHHE JACHUIMTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B 00JaCTH
busuKy;

¢ — IUJJAaHUPOBAHUE CBOETO pPA3BUTHA B TPUOOPETECHHH HOBBIX (PUIUIECKUX
3HAHMU;

¢ — CTpEMJICHHE aHAIM3UPOBATH U BBIABISATH B3aUMOCBS3H MPUPOABI, O0IIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCTIOIb30BaHUEM (PU3UUECKUX 3HAHUM;

e — OLICHKAa CBOMX JCHUCTBUUA C YYETOM BIIMSHUS Ha OKPYXKAIOIYI0 Cpeny,
BO3MO>KHBIX TJIO0ATBHBIX TIOCTIEICTBUA.

METANPEAMETHBIE PE3YJIBTATDBI



B pesynbrare ocBoeHus mporpamMmbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO
oOmiero oOpa3oBanus y oOy4aromerocs OyayT copMUpOBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TIO3HABATENIbHbIE YHUBEPCAIbHbBIE YUeOHbIE IeHCTBUS,
KOMMYHHUKATHBHBIE  YHUBEpCalbHble  y4eOHbIE  JCHCTBUSA,  PETYJISTUBHBIC
YHHUBEpCaJbHbIC yueOHbIC ICHCTBUA.

Ilo3naBaTeibHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1eilicCTBUSA

Ba3oBble Jjornueckue 1eicTBUA:

BBISIBSITh W XapaKTEpU30BaTh CYIIECTBEHHBIC TMPHU3HAKA OOBEKTOB
(ssBIEHUN);

YCTaHABIIMBATh CYIIECTBEHHBINA MPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCMaTpPUBAEMBbIX (pakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3NYECKUM SBJICHUSIM;
BBISIBIISITh TIPUYMHHO--CJIC/ICTBEHHBIC CBA3U NPU HU3YUYEHUU (DUIUUECKUX
SBIICHUH M MPOIIECCOB, JIeTaTh BHIBOJBI C MCIOIB30BAHUEM JIEAYKTHUBHBIX
1 WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIJIBUTATh THIIOTE3bl O B3aUMOCBSI3SIX
(bu3HUEeCKNX BEIUYUH;

CaMOCTOSITENIbHO BBIOMpaTh CMOcOo0 pelieHus ydeOHOM (u3nyeckomn
3amayn (CpaBHEHHE HECKOJBbKMX BapHAHTOB PEIICHHUs, BHIOOp HambOojee
MOJIXOIAIIETO ¢ yIETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciienoBarTe/IbLCKHeE IeiiCTBUS.

UCIIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT IMO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABIIEHHOMY ILJIAaHY OIIBIT, HECJIOKHBIN
(U3MUECKUIl DKCIEPUMEHT, HEOOJbIIOE HCCIAEAOBAHUE (PUIUYECKOTO
SIBIICHUS;

OLICHMBAaTh HA NPHUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJyYEHHYIO B X0J1€ UCCIIEJOBAHUSI UM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYITHPOBATH OOOOIICHHS U BBIBOBI TIO Pe3yiIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OTBITA, NCCIICIOBAHNUS;

NPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKHUX
MPOLIECCOB, a TAK)KE BBIIBUTaTh MPEIIOJIOKEHNS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pab6ora ¢ undpopmaumeii:



IIPUMEHSATDH PA3JINYHbIE METO/bI, HHCTPYMEHTBI U 3alPOCHI IIPU IIOUCKE U
otOope MH(pOPMALMK WM JAaHHBIX C Y4E€TOM NPEIIOKEHHOW ydeOHOU
puznueckoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
pa3IMYHBIX BUIOB U (HOPM IMpEICTABICHHUS;

CaMOCTOSITENIFHO ~ BBHIOMpATh ONTHUMAIBHYI0 (QOpMYy MpEICTaBICHUSA
UHpOpMallMl M WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECJIOKHBIMU
CXEMaMH, AMarpaMMaMHy, HHOU IpadUKoi U UX KOMOMHALIUSAMHU.

KoMmyHnKaTHBHBbIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:

B X0J/i€ OOCYXKJIeHHsI y4eOHOro marepuana, pe3yJbTaToB Ja0OpaTOPHBIX
paboT U IPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOU TEMBI U
BBICKAa3bIBATh WUJCU, HAIICJICHHBIC HA PEIICHUE 33/laud U MOJJEpKaHue
OJ1arokenaTeaIbHOCTH OOIICHHUS,

COTIOCTABJSATh CBOM CYXKJCHUSI C CYXXICHUSIMU JIPYTMX Y4YaCTHUKOB
auanora, oOOHapyuBaTh Pa3IudyUe U CXOACTBO MMO3HIIHI;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUChbMEHHBIX TEKCTAX;
myOJIUYHO MPECTABISATh PE3YIbTAThl BBITOJHEHHOTO (PU3UYECKOTO OIbITa
(aKCIIepuMEHTa, UCCIIEIOBAHUS, TTPOCKTA);

MOHMMAaTh U UCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOH WU
WHIUBUyaIbHOM palbOThl NpPHU PEIIEHUH KOHKPETHOM (PU3MUYECKOU
po0JIeMBI;

NPUHUMATH 1LIEJI COBMECTHOM JIE€ATEIIbHOCTH, OPraHU30BbIBATh JIEHCTBUS
no €€ JOCTHXEHHUIO: paclpeiessiaTh poyid, OOCYXIaThb IPOLECCH U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIbKUX JIFOJCH;
BBITMIOJIHSTH CBOIO YacTh PabOThI, JOCTUrask KAaueCTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIPABJICHUIO WU KOOPJIUHHPYS CBOM JCUCTBUS C JAPYrUMU
YJICHAMH KOMAaH/Ibl;

OIICHMBATh KAa4ECTBO CBOETO BKJIaJla B OOILIUNA MPOIYKT IO KPUTEPUSIM,
CaMOCTOSITENIbHO C(DOPMYITMPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHHBeEpPCAaJIbHbIe YueOHbIe 1elCTBUA

Camoopranuzamnus:

BBISIBIIATH MPOOJIEMBI B )KHM3HEHHBIX U YUYCOHBIX CUTYAIUSX, TPEOYIOMUX
JUTSL perieHust GU3NYECKUX 3HAHUM;



OPUEHTHUPOBAThCA B  PA3JIUYHBIX  TOAXOJAX TMPUHATHS  PEHICHUIN
(MHAMBUAYATbHOE, TIPUHSATHE PEUICHUS B TPYIIeE, MPUHATHE pEIICHUN
TPYIIION);

CaMOCTOSITENIFHO COCTaBIISTh AITOPUTM PEIICHUs PU3NICCKON 3a1aUu WITH
MJIaHAa UCCIIEJOBAHUA C YYETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH IPeIiaracMbie BApUAHTHI PEIICHUH;
7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh MPUYUHBI  JTOCTUXKEHUSI  (HEIOCTUXKEHUS) PE3YyJIbTAaTOB
NEeSATEIbHOCTH, JAaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCIE B XOJ BBIIOJIHEHUS
(¢u3znyeckoro MCCIEAOBAHMA WM NPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIUIUXCS CHUTYallMil, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CHopa WIN JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHUKY APYIrOro;
MPU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pelIeHUU (PU3NUYECKUX 3a]1ay WU
B YTBEPXKJICHUSIX HA HAyYHbIE TEMBI U TAKOE e MPaBO JPYroro.

HPEAMETHBIE PE3YJIBTATBI

K xonIty oOydenus B 7 Kjacce IpeIMETHbBIE Pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIIONIB30BaTh  TOHATHSA:  (U3MYECKHME W  XUMHYECKHE  SBJICHUS,
HAOIIIO/IEHUE, IKCIIEPUMEHT, MOJENb, THUIOTE3a, CIUHUIIBI (U3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHs BeliecTBa (TBEpIOE,
KHUJIKOe, Tra3000pa3HOe), MEXaHWYECKOe JIBKEHUE (paBHOMEpHOE,
HEpaBHOMEPHOE, TMPSMOJIMHEHHOE), TPACKTOpHUs, PaBHOACHCTBYIOIIAs
cuna, gedopmanus  (ympyras, — IUlacCTHYecKasi),  HEBECOMOCTb,
COOOIIAOIINECS COCYIbL;

paznuyath siBaeHus (Auddy3us, TEIIOBOE NBUKCHUE YAaCTUIl BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPABHOMEPHOE  JBWIKEHUE, WHEPIIUA,
B3aUMOJICICTBUE TEJ, PABHOBECHUE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBHIO
BpallcHUs, Tepenada AaBICHUS TBEPABIMU TeJaMH, >KUAKOCTSIMHU U
razamMu, aTtMocepHOEe [aBleHHE, IUIABaHWE TN, MPEBPAICHHS



MEXaHMYECKON SHEpPruu) MO OMHCAHUIO UX XapPaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SIBIICHUE;
pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3UUECKUX SBJICHUNA B
OKpY’KalollleM MHpe, B TOM 4Hclie (DU3UYECKUE SBICHUS B TPUPOJIE:
MPUMEPHI JIBUKEHUS C PA3IMUYHBIMH CKOPOCTSIMU B KUBOW U HEKHUBOU
MpUpOJIe, ACHCTBUE CHUJIBI TPEHUSI B MPUPOJAEC U TEXHUKE, BIIHSHUE
aTMOC(EpHOro JaBJICHUs Ha KMBOM OpraHU3M, IJIABaHHUE pPhIO, pbluaru B
TEJe YeJIOBeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHU;
ONMUCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbu3uyeckre BeIUYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIAa YIIPYTOCTH, CHJIA TSKECTH, BEC
Tela, CWJIa TpeHUus, JaBieHue (TBEPAOro Tena, KHUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CHUJIa, MEXaHUYeCKasi paboTa, MOIIHOCTb, IUJIEUO CHUJIBI,
MOMEHT CHJIbl, KOI(G(UIIMEHT TMOJE3HOTr0 JEHUCTBUS MEXAaHU3MOB,
KMHETUYEeCKass M TMOTEHIMaldbHAs SHEPrusi), MpU OMUCAHUU MPABUIBHO
TPaKTOBaTh  (PUBMYECKUH  CMBICI  HUCIHOJIb3YeMbIX  BEJIMYMH, HX
0003HaueHUsA W €AUHMIIBI (U3HMUYECKUX BEIWYUH, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIONIUE JIAHHYIO (PU3MUYECKYIO BETUYUHY C JAPYTUMU BEIMYUMHAMU,
CTPOUTH TpaUKK U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PHU3WYECKUE SBIECHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBuia CIOXKEHHUs CHl (BAOJh OAHOW MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBuiIo paBHOBecUs pbidara (0J10Kka),
«30J10TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYEeCKOU
SHEPruM, MOpU OSTOM JaBaTh CJIOBECHYH (OPMYJIMPOBKY 3aKOHa H
3alUChIBATh €70 MAaTEMaTUYECKOE BBIPAXKEHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MMPOIIECCHl M CBOMCTBA TEJ, B TOM UYHCIIE
M B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUCHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYHUHHO--CJICCTBEHHBIC CBS3U, CTPOUTH O0BsICHEHHE U3 1-2
JIOTUYECKUX II1aroB ¢ OMopod Ha 1-2 M3Y4YEHHBIX CBOMCTBA (PU3MUECKUX
SBJICHHUM, (PU3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7auyd B 1—2 JEHCTBUS, HCHOJIb3yS 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHME BETUYMHBI: Ha OCHOBE aHalln3a
YCJIOBUS 3a/1aud 3alIUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE
BEIIMYUHBI B (DOPMYINIBI U MPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC



JaHHbIE, HEOOXOAMMBIE JJIs PEIIeHUs 3a/a4, OLEHUBATh PEaTUCTUYHOCTD
MOJTy4eHHOW (PU3NUECKON BETMYHHBI,

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOKHO PpEUIUTh I[PU HOMOUIU
(pu3NYECKUX METOOB, B OIIMCAHUU UCCIIEI0BAHUS BBIACIATH IPOBEPSEMOE
NpEANoJoKeHne  (TMmoresy),  pa3iuyaTb W UHTEPHPETUPOBATH
MOJIyYEeHHBIM pe3yibTaT, HAXOJUTh OIIMOKM B XOJA€ OIBITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJbTaTaM;

OPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WIH
puznyeckux CBONCTB Te: (dopMysupoBaTh IIPOBEPSIEMBIE
MIPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEIOAKEHHOT0 000pyA0BaHUS,
3aMKUChIBATh X0/ ONBITa U (POPMYJIUPOBATH BBIBOJIBI;

BBIIIOJIHATH MPSMbBIE W3MEPEHMsI PACCTOSHHUSA, BPEMEHM, MacChl Tea,
o0béMa, CHJIBI M TEMIIEpPaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
nM(ppoBBIX MPUOOPOB, 3aMKMCHIBATH IIOKA3aHUSA MPUOOPOB C YUETOM
3a/IaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOMN (PU3UUECKOIl BEIMUUHBI OT
IPYrol € HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYIIEroCs Tela OT BPEMEHU JBWKECHHS TENA, CHIIBI
TPEHUsI CKOJIBKEHHUS OT Beca TeJla, KauyeCcTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IO COPUKOCHOBEHUS TEN, CUIIbI
YyOPYTrOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJa M OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT IIyOMHBI, Ha KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUN
MJIaBaHUs TeJl, YCIOBUM paBHOBECHS pblyara M OJIOKOB), y4acTBOBATh B
IJIAHUPOBAHMM  Yy4E€OHOrO UCCIENOBaHUS, COOUpaThb YCTAHOBKY U
BBIMOJHATh M3MEPEHUS, Clenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysIbTaThl MOJIYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEJIMYHMH B BUJE
MPEAJIOKEHHBIX TaOMUI U TpauKOB, JeiaTh BBIBOJABI MO pe3yJjbTaTaM
UCCJIeIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpeHUsi (PU3MYECKUX BEJIUYMH (IIOTHOCTD
BEILIECTBA JKUJAKOCTH W TBEPAOrO TENA, CHJIA TPEHUS CKOJBXKEHUS,
NABJIEHUE  BO3/AyXa, BbITAJIKMBAIOLIAs  CHJA, JEHCTBYIOIIAs  Ha
NOTPY’KEHHOE B JKUIKOCTh TeNIO, KO3(PPUIMEHT MOJE3HOr0 AeUCTBUS
OPOCTBIX MEXaHU3MOB), CIEAysl MNPEIIOKEHHON WHCTPYKIMU: TIpH
BBITIOJTHEHUH H3MEpPEHUl CcOOMpaTh SKCHEPUMEHTANbHYIO YCTaHOBKY H
BBIYMCIIITh 3HAYEHUE NCKOMOU BEJIMYNHBI;



cOOJIOAaTh MpaBuiIa TEXHUKK 0€30MacHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChbl, TEPMOMETp, AMHAMOMETp, COOOILAOLIMECS COCYyAbl, OapoMerp,
phIYar, NOJBWKHBINA U HETMOJABMKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha WX OMNHCAHHUA (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOAA, THUIAPABIMYECKUI IIpecc,
MaHOMETp, BBICOTOMEp, IOPIIHEBOM HACOC, APEOMETP), UCIOIb3Ysl 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SBJICHUN U HEOOXOUMbIE (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEPbl  (HAXOAUTh  WH(POPMALMIO O  MpUMEpax)
OPAaKTUYECKOTO HCIHOJb30BaHUs (DU3MUECKUX 3HAHUNW B IOBCEAHEBHOU
KU3HU A1 obecriedeHnsi 0€30MacHOCTH TP OOpalieHnu ¢ MpudopaMu u
TEXHHYECKUMU yCTPOMCTBAMH, COXPAHEHHUS 3/J0POBbSI U COOIIOACHHS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH CpefIe;

OCYIIECTBIISATh OTOOp MCTOYHHUKOB HH(popmanmu B HHTepHere B
COOTBETCTBHUH C 33JJaHHBIM ITOMCKOBBIM 3allPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUA ¥ TYyTEM CpPaBHEHHUSA PA3IUYHBIX HCTOYHUKOB BBIJICIATH
uH(POPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBIThH
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BHINOJHEHUH YUYE€OHBIX 3a/laHUil HAyYHO--TIOMYJIAPHYIO
JUTEpaTypy (PU3NYECKOTO COAEpXKaHUs, CIPABOYHBIE MaTepuabl,
pecypcsl cetn MIHTepHET, BIajeTh mpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeodpazoBanusi HGOPMALIUK U3 OJHOM 3HAKOBOUM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMAIUU (PU3NYECKOTO COAECPKaHUS, B TOM
qrclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUS O pe3ylbTaTax MPOEKTOB
Wi y4eOHBIX HCCIEIOBaHWH, TPH OTOM TPaMOTHO HCIIOJIB30BATh
U3YYEHHBIM TOHATUIHBIA anmapar Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYIUJICHHE MTPE3CHTALIUEIH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pachpenenaTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTABJICHHBIMH 3aJladaMH,
CIIETUTh 32 BBINOJHEHUEM TIUTaHA JCHCTBHUM, aJeKBaTHO OIICHUBAThH
COOCTBEHHBIH  BKJaA B  JEATENBHOCTh  TPYNNbl,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aMO/JICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.



K xoHiy 00yuenus B 8 kiyiacce rnpeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

e HCHOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKECHHE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEUIECTBA, KPUCTAININYECKUE U
amMmop(dHBIC Tena, HACBHIMIEHHBI W HEHACBHIMICHHBIH TIap, BIIAXKHOCTH
BO3/yXa, TeMIlepaTypa, BHYTPEHHsISI DSHEpPrus, TEIJIOBOM JIBUTATElb,
AJIEMEHTAPHBIN ANEKTPUUECKUI 3apsl, FIEKTPUUECKOE MOJI€, TPOBOIHUKA
U JUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE MOJIE;

e pa3nuyarh SBJICHUS (TEIUIOBOE PACUIMPEHHE W C)KaTue, Terionepenaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KAWUISPHBIE SIBJICHUS, UCTIApEHUE,
KOHJICHCAIUs, ITUIaBJICHUE, KpUCTAJUIM3alus (OTBEpJIeBaHUE), KUIICHHUE,
Terionepeaaya (TerI0NpPOBOJHOCT, KOHBEKIUS, U3IIy4YEHUE),
ANEKTpU3aLUs TEJl, B3aUMOJICHCTBUE 3aps/IOB, AEHUCTBUS SJIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICICTBUE MAarHUTOB, JCHCTBUE
MAarHUTHOTO TOJIsi HA TPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAsT MHIYKIIHS)
[0 OIKMCAHUI0O MX XapaKTEPHbIX CBOWCTB K Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

e pacrmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpY’XXalollleM MHUpPE, B TOM 4ucie (U3NYECKUE SBJICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSHDKEHHWE W KaNWULIPHBIE SIBJICHUS B MPHUPOJE,
KpUCTAJIbI B mpupoxae, uznydeHue CoJiHIa, 3aMep3aHHe BOJIOEMOB,
MOpcKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
SABJICHHSI B aTMoc(epe, IEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuH, Jpeld MotoCOB, POJb MAarHUTHOTO TOJISI JIJI KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, IPU ATOM MEPEBOUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYHIECTBEHHbIE CBOMCTBA (TIpHU3HAKH) (PU3NUECKUX
SIBJICHUM;

e OIKCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (DU3UUYECKUE SBJICHUS, UCIOIL3YS
dbu3uYecKkre BeITWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTUsl, KOJTUIECTBO
TEIUIOTHI, YJeJIbHAA TEIUIOEMKOCTh BEIIECTBA, YJEJbHAsA TEIIOTa
MJIaBJICHUS, yAeNbHAs TEIUIoTa MapooOpa3oBaHUs, yjAelbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOA(PPUIMEHT TIONE3HOTO JEUCTBUSI TEIUIOBOM
MalllMHbI, OTHOCUTEIbHAsI BJIAXXHOCTb BO3/lyXa, AJICKTPUUYECKHUU 3apsi,
CUJIa TOKa, JJICKTPUUECKOE HAMNPSIKEHHE, CONPOTUBICHHE NPOBOIHUKA,
yACIbHOE  CONPOTHBIICGHWE  BemiecTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOTO TOKAa), TMpU ONHCAHWKM MPaBUIBHO TPAKTOBATH



(¢u3nYeCKuil CMBICT WCIOJIb3YEMBIX BEIUYHH, 0003HAUCHUS U €IUHUIIBI
¢u3NYeCKUX BEIUYUH, HAXOIUTH (HOPMYIBI, CBS3BIBAIOIIUE JAHHYIO
(U3NYECKyI0 BEIMYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS W TPOIECCHI,
WCIIOJIb3YSl OCHOBHBIE IOJIOKEHUSI MOJIEKYJISIPHO--KMHETHYECKOW Teopuun
CTPOEHMSI BEIIECTBA, IPUHLIUI CYNEPHO3ULUHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH Oma JJi yyacTKa LEIH, 3aKOH
JUxoynsi—JIeHna, 3akOH COXpaHEHMS DSHEpPruUM, IIpU 3TOM J1aBaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alKCHIBATh €r0 MAaTeMaTHYEeCKOE
BBIPA)KCHHE;

OOBSACHATh (PU3NYECKUE NPOLECCHl W CBOICTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyaluil NTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTeEPa: BBISBIIAThH
MPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE U3 | —2 TOrnyecKux
miaroB ¢ omnopoil Ha -2 W3y4YEHHBIX CBOWCTBA (DPU3UYECKUX SIBJICHUM,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemiatb pacy€THBIE 3a7adyd B 2—3 JEHUCTBHS, MCIOJbB3Yys 3aKOHBl H
(GopMyIibl, CBsI3bIBAOLIUE (DU3MUECKUE BEIMYMHBL: HAa OCHOBE aHAIU3a
YCJIOBHS 3a/1a4yd 3allMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEAOCTATOK
JAHHBIX JUIsl  pEIIeHHUs 3aJauyd, BBIOMpATh 3aKOHBI WU (POPMYIIbI,
HEOOXOAUMBbIE il €€ pelIeHHs, NPOBOAUTH pPAcu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaueHNe (PU3NUECKON BETUUNHBI C U3BECTHBIMU JJAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOKHO PEUIUTh MPU MOMOUIH
(U3HUECKUX METOAOB, HCMOJb3ys OMUCAHUE HCCIEOBAHUSA, BBIICISAThH
MPOBEPSIEMOE  MPEANOJIOKEHHE, OLCHUBAaTh MPABUIBHOCTH MOPSAKA
IIPOBEJICHUS UCCIIEOBaHUS, 1€JIaTh BEIBOJBL;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WIH
(u3HUECKUX CBOMCTB Tell (KAaMWILUISPHBIE SIBJICHUS, 3aBUCUMOCTD JIaBICHUS
BO3/lyXa OT ero o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TPU H3IYUYCHUH OT I[BETa H3JIydaromie (Torsoriaromei)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUsSI BOJBI OT TEMIIEPATYphl KUIKOCTH U
IJIOMAaM €€ IOBEPXHOCTH, OJJIEKTpU3alus TeJl W B3aUMOJCHCTBHE
ANEKTPUYECKUX  3apsiioB, B3aUMOJECHCTBUE TIOCTOSIHHBIX MAarHUTOB,
BU3YyaJIM3allsi MAarHUTHBIX TOJIEW TMOCTOSIHHBIX MAarHUTOB, JI€UCTBUS
MarHuTHOTO TOJII Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA DBJIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyJIHpOBAThH



MpOBEPSIEMBbIEC MPEATOI0KEHHS, COOUPATh YCTAHOBKY M3 IMPEII0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYJIHPOBATH BHIBOJIBI;
BBIIIOJIHATG ~ NPSIMbIE  WM3MEPEHUS  TEMIIEPATypbl, OTHOCHUTEIBHOU
BJIQXKHOCTU BO3AyXa, CHJIbl TOKA, HAIpPSDHKEHHUS C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPHUOOPOB M JATYMKOB (PU3NYECKUX BEIUYHMH, CPABHHUBATDH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEJIMYUHBI OT
Ipyro C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUH  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro [JIMHBI, IUIOIIAAHA IONEPEYHOIO
CEYEHMS U YAEIBHOIO CONMPOTHBIICHHS BEIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UIYIIET0 4Yepe3 MPOBOAHUK, OT HANpsDKEHUS Ha  MPOBOJHMKE,
UCCJIEIOBAHUE TIOCIEOBATEIIBHOIO M IAPAJUICIBHOTO  COCAMHEHUHN
IPOBOJIHUKOB): IUIAHUPOBATh MCCIIEOBAHUE, COOUpPATh YCTAHOBKY H
BBINIOJIHATh W3MEPEHHMs], CIEAysd MNPENIOKEHHOMY IUIaHy, (PUKCHPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl M TIpauUKOB,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM HCCIIEJOBAHUS;

OPOBOJNUTh KOCBEHHBbIE HU3MEPEHHUs (PU3NUYECKUX BeIMUYMH (yJesibHas
TEIUIOEMKOCTh ~ BELIECTBA, COINPOTUBICHHE MPOBOJAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh H3MEPEHHs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJeAys NMPEajOKeHHOW MHCTPYKLMH, U
BBIYMCIIATH 3HAUECHHUE BEJINUNHBI;

coOMI0/1aTh MpaBUiia TEXHUKHA 0€30MaCHOCTH TIpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh NPHUHIMIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONHUCAHUsA (B TOM YUCIIE: CUCTEMA
OTOIUIEHHUSI JOMOB, TUTPOMETP, MapoBasi TYpOMHA, aMIIEPMETP, BOJILTMETD,
CUETYMK JJIEKTPUUYECKOM DBHEPIUH, 3IIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
PEeIOXPaHUTEIH, IEKTPOMArHUT, JIEKTPOABUTATENIb IOCTOSTHHOTO TOKA),
UCIIOJIb3Yysl 3HAHMS O CBOMCTBAX (PU3WYECKUX SIBICHUH W HEOOXOIUMBIE
(duznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIbHBIC
nopuOoOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KHUJIKOCTHBIM
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTelIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTAaT), COCTABIATH CXEMBI 3JIEKTPUUECKUX



LIETIe ¢ MOCeI0BaTebHBIM U MapaAJJICIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasyinyasi yCIOBHbIE 0003HAYEHUS SJIEMEHTOB JIEKTPUUYECKUX 1IETICH;

e TMPUBOAUTH MNpPUMEPHl  (HAXOAUTh  HH(OpPMALMIO O  IPUMEPAX)
PAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TOBCEAHEBHOM
KU3HU ISl oO0ecriedeHus 0€30MacHOCTH MPU OOpallleHUH ¢ Mpudopamu U
TEeXHUYECKUMH YCTPONCTBAMHU, COXPAHEHUS 370pPOBbs U COOIIOJCHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH cpejie;

e OCYIIECTBISAITh TMOUCK UWHGOpMAIMU (HUIUYECKOTO COACpKaHUA B
NHtepHeTe, Ha OCHOBE HMEIONIMXCS 3HAaHUH M MYyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJCIATh  HMH(POPMAIHMIO, KOTOpas
SIBJISIETCS MPOTUBOPEYUBON UM MOXKET OBITh HEJOCTOBEPHOM;

e HCIIOJIb30BATh MPHU BBIMOJHEHUN YUEOHBIX 3aJaHUI HayYHO--TIOMYJIIPHYIO
auTeEpaTypy  (U3MUECKOro  COJEpKaHHWs, CIPaBOYHbIE MaTepUabl,
pecypcsl cetd HTepHET, BiaieTh TpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBanusi THGOPMALIUK U3 OJHOM 3HAKOBOUM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbBIC TMHUCHMEHHBIE M KpaTKHE YCTHBIE COOOIICHHS,
0000masi uHOpMAIUMI0O U3 HECKOJIBKUX MCTOYHUKOB (U3UUECKOTO
colepkaHusi, B TOM 4YHCIE MyOJUYHO TMPEACTaBIATh PE3YJIbTAThI
MPOEKTHOW WJIM UCCIEAO0BATEIBCKON NESITEIBbHOCTH, TP TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBI TMOHATUHHBIM anmapar Kypca (U3HKH,
CONPOBO’K/IaTh BBICTYILICHHE MPE3CHTALINE;

e TIpU BBINOJHEHWH YYEOHBIX TPOEKTOB M HCCIECNOBAHUN (DPU3NUECKUX
IPOLIECCOB paclpeeisaTh OO0sS3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJladyaMHM, CJICIUTh 3a BBIIIOJIHEHUWEM IUIaHa JCHUCTBUM U
KOPPEKTUPOBaTh €ro, ajJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B
NeSTeTbHOCTD TPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOHMIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeaMeTHbIe pe3yJIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAOIINXCS] YMEHUH:

e HUCMOJIb30BaTh TOHATHS: CHUCTeMa OTCuY€Ta, MaTepuaibHas TOYKa,
TPACKTOPHUsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIKCHHS, JAehopmarius
(ynpyrasi, miacTuyeckas), TPEHUE, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U TIEPErpy3Ku, LEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEIO,
IEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(GPa3ByK M YJIbTPa3BYK, JJICKTPOMATHUTHBIEC BOJIHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATBbHO30PKOCTD,



CHEKTpPHI UCIYCKaHUs W TOTJIOMICHU, anb(a-, 6eTa- U raMMa-u3IydeHus,
M30TOIBI, IACpPHAs SHEPreTHKA;

pa3nuuaTth SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHENWHOE
IBUKEHHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE [BUXKEHHE, CBOOOJHOE
MaJIEHUE TEJ, PABHOMEPHOE JBM)XEHHE MO OKPYKHOCTH, B3aUMOJCICTBUE
TE€J, PEaKTUBHOE JIBHJKEHHE, KOJIEOATEIbHOE ABWKEHHUE (3aTyXarouue u
BBIHY/ICHHbIE KOJICOAHUsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKECHHE
3BYKa, INPSAMOJIMHEWHOE pacIpOCTPAHEHUE, OTPAKECHHE U IIPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KEHHUE OEJI0ro CBETa B
CHEKTp M CJOXEHHE CHEKTpaJbHBIX I[BETOB, JIHUCIEPCUS CBETA,
€CTECTBEHHAsA PaJHMOAaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOrO CHEKTpa
U3ITyYEHHs]) 110 ONIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpY’KaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHUS B MPHUPOJE:
MPWIKMBBI U OTJIUBBI, JBUKEHUE IU1aHeT COJIHEYHOM CUCTEMBI, pEAKTUBHOE
JBIDKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMIIETPSICEHHE, CEHCMUYECKHE BOJIHBI, LyHaMH, 3XO, IBETa Tell,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OUOJIOTrMYECKOE NEUCTBHE BUAMMOTIO,
yabTpaUOJIECTOBOTO W PEHTICHOBCKOTO M3JMyYEHUH, €CTECTBEHHBIM
paZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4YHd, PaJUOaKTHUBHOE H3Iy4YEHUE
OPUPOAHBIX MHMHEPAJIOB, JEHCTBHE PAJAMOAKTUBHBIX W3JIyYEHHH Ha
OpraHM3M 4YeJIOBEKa), MPH 3TOM MEPEeBOAUTHh NPAKTHUUECKYIO 3a7ady B
y4eOHYI0, BBIICIATh CYIIECTBEHHbIE CBOMCTBA (IMIPU3HAKH) (PU3MUECKHUX
SIBIICHMI;

ONUCHIBAaTh U3yUEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBJICHMS, UCIIOJIb3YS
¢uznyeckue BETUYMHBI (CpeIHSs U MTHOBEHHass CKOPOCTh Tejla Npu
HEPaBHOMEPHOM JBWXEHUH, YCKOPEHHE, NEepPEeMEIIeHHE, NMyTh, YrioBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YOPYrOCTH, CHJIA TSXKECTHU, YCKOpPEHHUE
CBOOOJHOTO TMaJIeHUsA, BEC Tela, HUMIIYJbC Tela, HUMIYJIbC CHIIbI,
MexaHu4yeckas paboTa M MOIIHOCTb, NOTEHUUAlbHAs HHEPrus Tena,
MOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MIIM, NMOTEHUMAIbHAS SHEPIUs CHKATOU
OPY>KUHBI, KUHETUYECKas SHEPrus, INOoJHAsg MEXaHW4YecKasi >SHeprus,
NEepHOJ M YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTesIb MPEJIOMIICHUS CPEAbI), TP ONUCAHUU
NPaBWIBHO TPAaKTOBaTh (DU3MUECKUNA CMBICT HCIOJIb3YEMbIX BEJIUYUH,



0003HAYCHUA U EIUHUIBI (U3NYECKUX BEIUYMUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTMMU BEIMYMHAMH,
CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUYUH;
XapaKTepU30BaTh CBOICTBA Tel, (U3NYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHUUI CYNEPIO3UIMN CWJI, TPUHLUII OTHOCHUTENIbHOCTH ['anuies,
3aK0HBl HBIOTOHA, 3aKOH COXpPAaHEHUs HMITYJIbCA, 3aKOHBI OTPAKECHUSA U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsII0BOIO M MacCOBOTO YHCEI
OpU SAEPHBIX PEAaKUMsIX, NPU 3TOM JIaBaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA M 3aIIMChIBATh €0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBACHATH (PU3MUECKHE MPOLECCHl M CBOMCTBAa TE€J, B TOM YHCIE U B
KOHTEKCTE CUTyalui IPaKTUKO-OPHEHTHPOBAHHOIO XapaKTEPa: BBISBIIATH
OPUYUHHO--CIIEJICTBEHHbIE ~ CBSI3U, CTPOUTb OOBACHEHHWE U3 2-3
JIOTUYECKUX IIIaroB C ONOpPON Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MUYECKHX
ABJICHHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemath pacy€THbIE 3aJadu  (OMHUpaIoIIMecs Ha CUCTeMy U3 2-3
ypaBHEHHUI), UCIIONIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PUINUECKHE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBUS 3aa4d 3alUCBHIBaThb KPAaTKOE
YCJIOBHE, BBISBIIATh HEIOCTAIOLIUE WM W30BITOUHBIE JAHHBIEC, BHIOMpATH
3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE JIJISl PEIICHUS, TPOBOJIUTH PACUYETHI U
OLICHHWBATh  PEAIUCTUYHOCTh MOJYUYEHHOTO 3HAUYCHUsS (PU3NYECKOU
BEJINYUHBL;

pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOKHO PEUIUTh MPU MOMOUIH
(U3HUECKUX METOAOB, HCIMOJb3ys OMUCAHUE HCCIEOBAHUSA, BBIACISAThH
MPOBEPSIEMOE  MPEANOJIOKEHHE, OLCHUBAaTh MPABUIBHOCTH MOPSAKA
IOPOBEICHUSI  UCCIENOBAHMS, JI€JIaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HA0JIIOIEHUI U OIIBITOB,;

MPOBOJIUTH OMBITHI 1O HAOMIOACHUID (U3MYECKUX SBJICHUM WU
(¢u3nuecKuX CBOMCTB Ten (M3yueHHue BTOporo 3akoHa HbioTOHa, 3akoHa
COXpaHEHUsl HHEPIuu, 3aBUCUMOCTh NEpHOJa KOJeOAHMM NPy KUHHOTO
MasATHHKA OT MaccChl Ipy3a U KECTKOCTH NPY’KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbI MaJIbIX KOJIEOaHUH, MPSIMOIMHEHHOE PACIIPOCTPAHEHHUE CBETA,
pa3ioxeHue Oeoro CBeTa B CIIEKTP, U3YyUEHHE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKajie U CBOMCTB M300pakKeHMsI IpeaMeTa B coOuparomien
JMH3€e, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HW3Iy4YEHUs):
CaMOCTOSITENIbHO ~ COOMpaTh YCTAaHOBKY H©3 HM30BITOUHOrO Habopa



000pyI0BaHUs, OMMCHIBATH X0/ OMBITA U €T0 PE3yIbTaThl, (HOPMYIUPOBATH
BBIBOJIBL

IPOBOJUTH MPU HEOOXOJIUMOCTU CEPHUIO MPSMBIX U3MEPEHUMU, ONpeAeIIsis
CpelHee 3HaueHue u3MepseMor BenuuuHbl ((POKyCHOE paccTosHue
coOuparomieid JTUH3bI), OOOCHOBBIBATH BBIOOP CHOCO0A H3MEPEHUs
(M3MEpUTENBHOTO TTPUOOpPA);

IPOBOJUTH KCCIIEOBAaHUE 3aBUCUMOCTEH (PU3UYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH (3aBUCHUMOCTb MYyTH OT BPEMEHU
Opy PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HauyajJbHOM CKOpOCTH, Mepuoia
KOJIeOaHW MAaTeMaTHYEeCKOTO MAasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yriia OTpakK€HHs CBETa OT yrjla MaJCHUs W yria MPEeJOMJICHHS OT yIJia
najeHus): IUIAHUPOBAaTh HCCIEAOBAaHUE, CaMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IOJTYYEHHOM 3aBUCHMOCTH
bu3uYeCKUX BENWYUH B BHUJAE TAOMUIl M rpadUKoB, J1€JaTh BBIBOJBI IO
pe3ysbTaTaM HCCIICIOBAHNUS;

MPOBOJIUTh KOCBEHHBIC W3MEPCHUS (U3MYECKUX BEIHYMH (CpPEemHSSA
CKOPOCTb M YCKOpPEHHE Tejla TNpU PaBHOYCKOPEHHOM JBUKCHUH,
YCKOpPEHHE CBOOOJHOTO MaJCHUsI, KECTKOCTh MPYXUHBI, KOIPPUIIUEHT
TPEHUSI CKOJBXEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
Mepuo KoJIcOaHW MaTeMaTHYeCKOr0 W MPYXKHHHOTO MAasTHUKOB,
OonTHYECKass CWia coOuparoniel JIMH3bL, PAAUOAKTUBHBIN  (OH):
IUTAaHUPOBATh HM3MEPEHUs, COOMpPATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY M
BBITIOJIHATh U3MEPEHUs, CIEAYs MPEIOKEHHON WHCTPYKIIUHU, BHIYUCIISITH
3HAYCHHUE BEJIMYMHBI U aHAJTU3UPOBATH MOYUCHHBIC PE3YJIbTAThI C YIETOM
3aJIaHHOM TTOTPEITHOCTH U3MEPCHHI;

coOMI0/1aTh MpaBuiia TEXHUKHA 0€30MaCHOCTH TpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pasnuyaTh OCHOBHBIC TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJICIICH:
MaTephalibHasi TOYKa, a0COJIOTHO TBEPAOE TENO, TOYEHYHBIH HCTOYHHUK
CBETa, JyY, TOHKas JIMH3a, TUIAHETapHas MOJENh aTroMa, HYKJIOHHas
MOJIEINIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TPHUHIMIBI  JEHCTBUS U3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HAa HMX OMUCAaHUA (B TOM 4YHCIE:
CIIUIOMETp, JaTYMKHA TIOJIOKCHHSI, PACCTOSHHSI W YCKOpPEHHsS, pakKeTa,
9XOJIOT, OYKH, Tepuckom, Qoroanmapar, ONTHYECKHUE CBETOBOJIBI,
CIIEKTPOCKOT, J03UMETp, Kamepa BuiabcoHa), WCHONB3YS 3HAHUS O



CBOMCTBaX (PU3MYECKUX SBICHUM W  HEOOXoAumble (hU3HUECKHE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbI U CXEMAaTHUUHbIE PUCYHKH M3YUEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX MNPUOOPOB M TEXHOJOTMYECKUX IIPOIIECCOB
IpU pElICHUH Yy4eOHO--TIPAKTUYECKUX 3aJad, ONTHYECKHUE CXEMBI IS
MOCTPOEHUS U300pAKEHHI B INIOCKOM 3€pKaJie U COOMpPAIOLIEH JIHH3E;
OPUBOAUTH  MpUMEpPbl  (HAXOAUTH  MHGPOPMALMIO O  IpUMEpax)
PAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUHW B IOBCEJHEBHOU
KU3HU U1 obecriedeHus 0e30MacHOCTH MPH OOpallleHUH ¢ MpudopamMu U
TEXHUYECKUMU yCTPOMCTBAMH, COXPAHEHMsI 3J0POBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO TMTOBEJICHHS B OKPY’KaIOIIEH CpeIe;

OCYIIECTBIIATh MOMCK HHpopMauu (U3HYECKOTO COJEp)KaHUS B
WuTepHeTe, caMOCTOATENbHO (HOPMYIHUPYs TOMCKOBBIN 3a1poc, HaXOAUTh
MyTH OTPEJENICHUsI JOCTOBEPHOCTH IMOJYYCHHON MHPOpPMAIMU Ha OCHOBE
UMEIOIIUXCS 3HAHUN U IOTIOJTHUTEIIbHBIX UCTOYHUKOB,;

MCIIOJIb30BAaTh MPH BBITTOJHEHUHN YUIEOHBIX 3a/IaHUN HAYYHO--TIOMYJIAPHYIO
JUTEpaTypy (PU3MYECKOTO COAEpXKaHUs, CIPABOUYHBIE MaTepuabl,
pecypcbl cetd MHTepHET, BlajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC W YCTHBIE COOOINECHHS Ha OCHOBE
MHPOpPMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOTO COAEpIKAHUA,
nyOIMYHO MPECTABIATh PE3ybTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
NESTeNIbHOCTH, TMpH 3TOM TPAaMOTHO  HCHOJb30BaTh  U3YyUEHHBIH
MOHSATUMHBIN anmapar HM3ydaeMoro pasiaena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE TpE3CHTalMeil Cc ydé€ToM OCOOEHHOCTEW ayAuTOpHUH
CBEPCTHHUKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacoB JIEKTPOHHBIE
N2 HaumeHoBaHue
(uudgposbIe)
n/ Ppas3’gesioB H TeM Bcer Kourpoabn @ IIpakTnueck
o0pa3oBaTte/ibHbIE
n  HporpamMmsl 0 bIe padoThI ue padboTbl
pecypchl

Pasznen 1. ®dusuka u e€ pojib B IO3HAHMHU OKPY/KAKOIIEr0 MUpa

11

®dusuka - HayKa o 2 bu6muoreka [JOK




npupoje https://m.edso00.ru/7f4161
94
bu6nmoreka [IOK
dusnyeckue
1.2 2 https://m.edso00.ru/7f4161
BCIIMYMHBI
94
E bu6nuoreka [IOK
CTECTBCHHOHAYYH
1.3 . 2 https://m.edsoo.ru/7f4161
BII METOJ] TTO3HAHUS o4
Hroro no pazneny 6

Pa3znean 2. IlepBoHayasibHbIe CBEJEeHUS 0 CTPOCHUH BellleCTBA

2.1 | Ctpoenue BemecTBa 1

JBr>xeHue u
2.2 B3aNMOJIEHCTBUE 2
YaCTHII BEIECTBA

bu6nmoreka [IOK
https://m.edso00.ru/7f4161
94

bubmuorexa [JOK
https://m.edso0.ru/7f4161
9

ArperatHble bubnuoreka [JOK
2.3  COCTOSHHS 2 https://m.edso0.ru/7f4161
BellleCTBA 94
Hroro no pasneny 5

Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl

Mexannueckoe
3.1 3
JIBMOKEHUE

Nuepuus, macca,

bu6nuoreka [IOK
https://m.edsoo.ru/7f4161
94

bubmmoteka [IOK

3.2 4 https://m.edso00.ru/7f4161
IIOTHOCTh
94
bu6nuoreka [IOK
3.3 | Cwua. Bunpl cun 14 https://m.edso0o.ru/7f4161
94
Hroro no paszneny 21

Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

JlaBnenue.

[Tepenaua naBneHus

4.1  TBEPABIMU TENAMH, 3
KHUIIKOCTSIMA U

bu6nuoreka [IOK
https://m.edsoo.ru/7f4161
94

razamu
JlaBneHue bubnmoreka [JOK

4.2 5 https://m.edso0.ru/7f4161
JKUJIKOCTH

94



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

AtmocdepHoe bu6nmoreka [IOK

4.3 b 6 https://m.edsoo.ru/7f4161
JIaBJICHHC

94

HeiicTBue
YKUJKOCTH M Ta3a Ha bubimnorexa [IOK

4.4 . 7 1 3 https://m.edso00.ru/7f4161
MOTPYKEHHOE B HUX o
TEIO Sl

Utoro no pazgeny 21

Pa3znen S. PaboTa 1 MOIIHOCTB. JHEPrust

bu6nmmoreka [IOK
5.1  Pabora 1 MOIIHOCTH 3 1 https://m.edsoo.ru/7f4161
94
MoocThie bubnnoreka IIOK
5.2 P 5 1 https://m.edsoo.ru/7f4161
MEXaHU3MBbI
94
bubnnoreka IIOK
MexaHnnueckas
5.3 4 1 1 https://m.edsoo.ru/7f4161
JHEpPTruUs
94
Htoro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
YACOB IIO 68 3 12
[TPOIT'PAMME
8 KUIIACC
N2 HammeHoBanme KoumnuecTBo yacos DJIEeKTPOHHbIE
(uu¢posbIe)
n/ Ppa3aeoB H TeM Bcer Konrpoabnbl IIpakTnueckn
o0pa3oBaTe/bHbIE
n NporpamMmMbl 0 e padoThbI e padoThI
pecypchl
Pa3pen 1. TenioBble IBJICHUS
Crtpoenue u bubnmnoreka [JOK
1.1  cBoiicTBa 7 https://m.edso00.ru/7f4181
BEIIECTBA ce
TeroBbIe bubnmoreka [JOK
1.2 21 1 ) https://m.edsoo.ru/7f4181
MIPOIIECCHI
ce
Hroro no pazneny 28

Pazjen 2. DiekTpuyecKkue 1 MAarHUTHBIE SIBJIEHHU S



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

DJIEKTpUYECKHUE
3apsiibl. bubmmoreka [JOK
2.1 = 3apsokeHHBIC Tela 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aMMO/ICHCTBUE
[TocTossHHBIM bubmuorexka [JOK
2.2 | DIEeKTPUYECKUi 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHHTHbLE bu6mmoreka [JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBIICHUSI
ce
DNeKTpOMarHuTHa bubmorexa HOK
24 P 4 https://m.edsoo.ru/7f4181
S MHY KIS
ce
Hroro mo pazneny 37
PesepBHOe Bpems 3
OBILEE
KOJIMYECTBO
68 3 145
YACOB I10
[TPOT'PAMME
9 KJIACC
N2  HammenoBanme KoumnuecTBo yacos DJIEeKTPOHHbIE
(uudpossbie)
n/ Pa3lenoB U TeM Bcer Koutpouabnbl IIpakTnuecku
o0pa3oBaTte/ibHbIE
n  TporpamMmbl 0 € padoThI € padoThI
pecypchl
Pa3znen 1. Mexanuyeckue siBJIeHUSA
Mexanundeckoe
BUDKEHHE 1 bubmuorexa [JOK
11 7 10 1 https://m.edsoo.ru/7f41a4
CIIOCOOBI €T0 26
OTTHICAHHUS =
BzaumoneiictBue bubnnorexa LIOK
1.2 A 20 1 3 https://m.edsoo.ru/7f41a4
Tem
a6
3AKOHEL bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEHHUS
ab
Hroro o pazneny 40



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

Pa3pen 2. Mexann4ueckue K0J1e0aHUA U BOJHBI

MexaHu4eckue bubmorexa HOK
2.1 7 3 https://m.edsoo.ru/7f41a4
KoJIeOaHHS
ab
MexaHndeckue bubmorexa LOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK
ab
Hroro no pazgeny 15
Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHUTHO
o Lote 1 bu6nuoreka [IOK
3.1 6 2 https://m.edsoo.ru/7f41a4
3JIEKTPOMArHUTHBI 26
€ BOJIHBI
Hroro mo pazneny 6
Pa3znen 4. CBeToBbIE ABJICHHS
3aKOHEI bu6nmoreka [IOK
41  pacnpocTpaHEHHUsI 6 2 https://m.edsoo.ru/7f41a4
CBeTa a6
JInH3BI B bubnnoreka IIOK
4.2 | onThyYecKue 6 3 https://m.edsoo.ru/7f41a4
npudopbI a6
Pasnoxenne bu6nuoreka [IOK
4.3 = Oemoro cBera B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTP a6
Hroro no pazgeny 15
Pa3nen 5. KBaHnToBBI€E SIBJIEHUA
Ucnyckanue u bubnmnorexka HOK
5.1  mnornomeHue 4 1 https://m.edsoo.ru/7f41a4
CBETAa aTOMOM ab
CrpoeHue bubmmorexa [JOK
5.2 6 1 https://m.edsoo.ru/7f41a4
aATOMHOTO siipa 26
but6mmoreka [IOK
5.3 | SnepHble peakuuu 7 1 1 https://m.edsoo.ru/7f41a4
a6
Uroro no pazgeny 17
Pa3nea 6. [loBTopuTe1bHO-000011aI0IM I MOYJIb
6.1 [ToBTOpEeHue n 9 5 bubnuoteka [JOK
00001IeHNE https://m.edsoo.ru/7f41a4
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https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6

COJIepKAHUS
Kypca QU3HUKHU 3a
7-9 xnacc

Hroro no pazaeny
OBUIEE
KOJIMYECTBO

YACOB 110
I[TPOTPAMME

102

INIOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC

27

No

Tema ypoka

duznka —
HayKa o
MpUpPOJE.
SBnenus
MIPUPOBI

KoanuyecTBO 4acoB

Bce
ro

Kontpousn
Hble
padoThI

IIpakTHye
cKHe
padoTbI

Jara
U3ydeH
usi

01.09

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchl

duznueckue
SIBJICHUS

06.09

®dusnueckue
BEJTUYUHBI U UX
M3MEpEHHE
VYpok-
HCCIIETOBAHUE
"U3mepenue
TEeMIIepaTypbl
MIpU TOMOUTA
KUJKOCTHOTO
TEpMOMETPA U
JaTIuKa
TeMIiepaTyps!"
Metonarl
Hay4YHOTO

08.09

13.09

but6mmoreka I{OK https
HYPERLINK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

MO3HAHHA.
Omnmncanue
bu3IIECKUX
SIBJICHUM C
ITOMOIIILIO
MoAemeHn

VYpok-
UCCIIEJOBaHNE
"IIpoBepka
TUIIOTE3BI:
JAJIBHOCTh
NOJIETA IIAPHKA,
MYLIEHHOTO
TOPU30HTAIIBHO,
TeM OOJIBIIIE,
yem Oouiblie
BbICOTA ITycKa"

"https://m.edsoo.ru/ff09f72
a":/ HYPERLINK
"https://m.edsoo.ru/ff09f72
a"'m HYPERLINK
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