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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no (usuke Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHs COCTaBJICHA

Ha OCHOBE IOJIOKEHUM M TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBatenbHON mporpammel, npeacrasieHHbx B DI'OC 00O, a taxxke ¢
yuaétoM (pemepanpHOM pabouel mporpaMMbl BocuTaHus U KoHIlenuu mpenoaaBaHus
yueOHOoro npeamera « Pu3nkay.

OcHoBHOe 0o01ee oopa3oBanue (7 KJace)

Pabouas nporpamma yueOHoOro npeameTa «husuka» pazpadoraHa Ha OCHOBE:

1.

®denepanbHOro 3akoHa ot 29 nexabdbps 2012 r. Ne 273-d3 «O06 obpa3oBaHuu B
Poccuiickoit ®enepanun» (C I3BMEHEHUSIMU U IONOJTHEHUSIMU ).

®denepanbHbIi 3ak0H OT 24 wroHs 2023 1. No 264-D3 «O BHECEHUN U3MCHEHHH B
®denepanbHbIit 3akoH «O0 00pazoBanuu B Poccuiickoit denepanumy.

®denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJapTa OCHOBHOTO
oO1ero 006pa3oBaHusi, YTBEPKAEHHOTO MPUKa30M MHUHHUCTEPCTBA MPOCBEIICHUS
Poccuiickon ®eneparun ot 31 mas 2021 r. Ne 287, ¢ HU3MEHEHUSIMH,
BHECEHHBIMU NpHKa3zaMu MunucrepcTBa npocsenienus Poccuiickont @enepanun
oT 18 nromsa 2022 r. Ne 568.

OcHoBHOM 00pa30BaTeILHOM IIPOrPaMMBI OCHOBHOTO OOIIIETO 00pa3oBaHUs
MBOY «CnaBsiHCKasl 1IKOJNAa — IETCKUN caj, YTBEPKIEHHOU npukazoM Nel39 ot
30.08.2023r.

®denepanbHOI pabodel MporpaMMbl peaMeTa «(hUu3uKay.

OcHoBHoe o011ee o0pa3oBaHue (8-9 Kiaccnl)
Pabouas nporpamma yueOHoOro npeamera «pusnka» pazpaboTaHa Ha OCHOBE:
1. ®epepanpHOoro 3akoHa oT 29 gnekabps 2012 r. Ne 273-®3 «O6
obOpazoBanuu B Poccuiickoit deneparny (C U3MEHEHUSIMU U OTIOJTHCHHSIMHU ).
2. @enepalbHOTO  TOCYAApPCTBEHHOTO  O0Opa3oBaTENBHOTO  CTaHIApTa
OCHOBHOTO 00IIIero 0o0pa3oBaHUsi, YTBEPKIAEHHBIM MpUKa3zoM MuHUCTEpPCTBA
npocBemiennst Poccuiickoit deneparmu ot 17 nmexabps 2010 r. Ne 1897 (c
U3MEHEHUSIMU U JOTIOJTHEHUSIMU ).
3. OcHOBHOI 00pa30BaTEILHON MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHUs
MBOY «CnaBsiHcKas MIKOJa — AETCKUNA Caa», YTBEpKACHHOW mpukazoMm Nel87
ot 27.08.2015r. (¢ U3MEHEHUSIMH M JOMOJHEHHUSIMU, BHECEHHBIMH IPUKA30M



Nel40 ot 30.08.2023r.).

Copepxanne TmporpaMMmbl 1O  (u3MKe HampaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHON IPpaMOTHOCTH OOYYAIOMIMXCS U OpraHU3alMI0 U3ydeHUs] PU3UKU
Ha JIeATeNbHOCTHOM OCHOBe. B mporpamme mo ¢u3NKe YYUTHIBAIOTCS BO3MOXKHOCTH
yueOHOro mnpeamera B peanusauuud TpedoBanuii OI'OC OOO Kk MmIaHUpYEeMbIM
JUYHOCTHBIM M METANpPEIMETHBIM PE3yJIbTaTaM OOYy4YEHHUs, a TaKKe MEXIPEIMETHbBIE
CBSI3M €CTECTBEHHO-HAYYHBIX Yy4YEOHBIX MPEAMETOB Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs.

[Iporpamma 1o ¢u3MKe ycTaHABIMBAET paclpeiesieHne yueOHOro marepuania o
rogam oOyueHusi (o KiaccaMm), NpeIaraeT NPUMEPHYIO TOCIEeI0BATEIbHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUSA NPEIMETHOIO COJEPKAHUS U YUYETE
BO3PACTHBIX 0COOEHHOCTEN O0YYAIOIINXCS.

[IporpamMma o ¢u3uke paspaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKON MOMOLIH
YUUTEINIO B CO3/IaHUU paboueli IporpaMMsbl 10 y4eOHOMY IIPEIMETY.

®u3nka SBIAETCS CHUCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEJAMETOB, MOCKOJIBbKY (PU3UYECKHE 3aKOHBI JIe)KAT B OCHOBE IPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, Ouosiorueil, actpoHoMuei u ¢uzudeckoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHUHY MHUpa, IPENOCTaBII€T HaubOosee sCHbIE
oOpa3ipl MPUMEHEHHUs] HAYYHOIO METOJla IMO3HAHHUS, TO €CTh CHoco0a MOJIy4eHHUs
JOCTOBEPHBIX 3HAHUU O MUDE.

Onna w3 raaBHBIX 3a7a4  (PU3UYECKOTO O0Opa3oBaHMs B CTPYKType OOIIero
oOpa3oBaHMsl COCTOMT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH U
MHTEpeca K HayKe y 00yJarouuxcs.

N3yuyenue ¢u3mku Ha 0a30BOM ypOBHE NIpENINoiaraeT OBIaJCHHUE CIEAYIOIIUMHU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHUS;

e HMHTEPHPETUPOBATh JAHHBIE M HCIIOJIB30BaTh HAy4YHbIE JOKa3aTEIbCTBA
JUTSI TIOJTyY€HUS BBIBOJIOB.

enu u3ydyeHus Gu3NKu Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHus ONpeeICHBI
B Konmenmuu mnpenonaBanust ydeOHoro mpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
OpraHu3anuax Poccuiickon Oenepanuu, peAU3YIOLINX OCHOBHbIE
oOuieoOpa3oBareibHble  MPOrpaMMBbl,  yTBepkAEHHOW  pemeHueM  Komeruu
MunuctepcTBa npocsemieHus: Poccuiickoit denepanuu (mpotokos ot 3 aexabps 2019
r. No [1K-4BH).

Heau nzyuyenuss Gpu3uKu:

e MPHOOpPETEHUE UHTEPECA U CTPEMIICHHUS O0YyUaroNINXCs K HAYyYHOMY HM3YYECHHIO

OPUPOAbI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;



pa3BUTHE TMPEICTABICHUNA O HAYYHOM METOJIe TO3HAHUSA W (POPMHUPOBAHUE
HCCJIE0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHHSIM;

(dopMupOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa M3Y4YCHHs] OCHOB
CTpPOEHHUS MaTepuu U GyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUe TpPEACTaBICHUN O poiau (GU3UKKA U1 pa3BUTHUS APYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oyayiieit npodeccuoHaIbHON
NEeSTEIBbHOCTH, CBA3AHHOM ¢ (PU3MKOM, TOJATOTOBKA K JalbHEUIIIEMY 00YUYEHUIO
B 3TOM HaIlpaBJICHUH.

JlocTmkeHHne 3TUX TeNiel TporpaMMbl TIo (pu3uKe Ha ypOBHE OCHOBHOTO OOIIETO
00pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIICIYIONINX 3124

MpuoOpeTeHNE 3HAHUN O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXaHUYECCKUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npUOOpETeHNEe YMEHUM ONUCHIBATh M OOBSICHATH (PU3MYECKUE SBICHUS C
HCITOJTH30BAHUEM TTOTYYCHHBIX 3HAHHM;

OCBOCHHE  METOJIOB  pEHICHUS  MPOCTEHIMX  pacd€THBIX  3amdad ¢
MCIIOJIb30BaHUEM bu3IIecKuX MOJIeTIeH, TBOPYECKHUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHMU HAOIIONATh MPHUPOIHBIC SBJICHUS UM BBIMOJIHSATH OIBITHI,
nabopatopHble  pabOTBl W DKCIEPUMEHTAJIbHBIE  HUCCIAEJOBAaHUS  C
HCITOJTh30BAaHUEM N3MEPHUTEILHBIX PUOOPOB;

OCBOCHHE TMPUEMOB paboThl ¢ uHOpMaluend (U3UIECKOTO COJEPIKaHMUS,
BKJIOYasi MHGOPMAIIMIO O COBPEMEHHBIX JIOCTHXKEHUSX (U3NKH, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE NHHOPMAIIHH;

3HAKOMCTBO CcO cdepamu MpodheCCUOHAIILHOW NESITENHHOCTH, CBS3aHHBIMU C
(GU3UKON, M COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHHUSIX
(bu3HUecKoil HayKH.

Ha wusyuenme ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

oOpaszoBaHusi oTBOAUTCS 238 yacoB: B 7 kiacce — 68 4dacoB (2 yaca B HeJenio), B 8
Kiacce — 68 yacoB (2 vaca B Henmeno), B 9 kmacce — 102 ygaca (3 yaca B HeJeNio).

[Ipemyraraemeiii B mporpamMmme 1o (u3uke TepedeHb JTa0OpaTOPHBIX pPabOT M
OMBITOB HOCHUT PEKOMCHIATEIbHBINH XapaKTep, YYHTENb JCIaeT BHIOOP IMPOBEACHUS
7a0bopaTOpHBIX pabOT H OMBITOB C YYETOM HMHAMBUAYAIbHBIX OCOOCHHOCTEH
OoOy4Jaronmxcsi, CIHUCKa DJKCIEPUMEHTAIBHBIX 3aJaHui, NpEIaraéMbiXx B pPaMKax
OCHOBHOTO TOCYJJAPCTBEHHOTO IK3aMeHa 1o (pu3uke.



COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Pasznen 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAIOLIEro MUpa.

®uszuka — Hayka o mnpupone. SBienus npupoabl. Duznueckue SBICHUSA:
MEXaHUYECKHUE, TEMIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuuuHbl. WM3mepenuwe (Qusnyeckux BeauuuH. DuU3NUYECKHE
npubopsl. [TorpemnocTs n3mepennit. MexxayHapoHasi CicTeMa €IMHHIL.

Kak ¢wu3uka w Jpyrue  ecTecTBEHHbIE HAyKM  HM3y4yalOT  I[PUPOAY.
EcTecTBeHHO-HaYUYHBIN METO/ TO3HAHUS: HAOII0JIEHUE, TOCTAHOBKA HAYYHOT'O BOIIPOCA,
BBIBIDKEHUE  TUIOTE3, OKCIHEPUMEHT IO TMPOBEPKE THUMIOTE3, OOBICHEHHE
HaOmogaemMoro siiaeHus. Onucanue GU3NUeCKUX SIBICHHUH C MOMOIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEMIOBbIE, YJIEKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE SIBJICHUS.

2. Ousnyueckue MNpUOOpPHl U TpOlEAypa MNPSAMBIX H3MEPEHHH aHaJOTrOBBIM U

U (POBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimol.
OnpeneneHre UEHbI IEIEHUs HIKaJIbl U3MEPUTEIBHOTO Tprbopa.
N3mepenne paccTOsTHUM.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.
Onpenenenue pa3MepoB MaJbIX TEJ.
N3mepenne TemnepaTypbl OpHU MOMOIIU KUAKOCTHOTO TEPMOMETPA U JaTUMKA
TEMIIepaTyphl.
6. IlpoBeneHue wucciaenoBaHus MO TPOBEPKE THUIOTE3bl: JAIBHOCTH MOJIETA
IIapuKa, MyLUIEHHOIO TOPU30HTAIBHO, TEM O0JIbLIE, YeM OO0JIbIIEe BhICOTA ITyCKa.

Paszpnes 2. [lepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CtpoeHue BemniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEIIECTBA.

JIBrxkenue yactuy BeniecTBa. CBfA3b CKOPOCTM  JBHMXKEHUS YacTULl C
temriepatypoii. bpoyHoBckoe nBukenue, auddysus. BzaumopeiicTBue yacTuil
BEILECTBA: MPUTSKEHUE U OTTAJIKUBAHUE.

SARE I

ArperatHble COCTOSHUSI BEIIECTBA: CTPOCHHME TIa30B, >KUAKOCTEH U TBEPABIX
(KkpucTajmyecknx) Ten. B3auMmocBsA3b MEXAYy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX W HMX aTOMHO-MOJEKYJSpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGnrogeHue OpOyHOBCKOTO IBH>KEHHSI.

2. Habmonenue nuddysun.



3. HabGmionenue siBneHuil, OOBICHIIOMMXCS MPUTHKEHUEM WM OTTAIKUBAHUEM
YacTHL] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. Ouenka nuameTpa aToMa METOJO0M PSJIOB (C UCTOIb30BaHUEM (GoTorpadmif).

2. OnbIThI 110 HAOJIIOICHUIO TEIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThI MO OOHAPYKEHUIO ACHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSHKEHUS.

Paznen 3. /IBuikeHue U B3auMoiecTBHE TeJl.

MexaHnueckoe JABWKEHHE. PaBHOMEpDHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsst CKOPOCTh INPU HEPABHOMEPHOM JIB>KEHUHU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBnenne wuHepHUu. 3aKOH HWHEpUMHM. B3auMopaelcTBHEe Ten Kak IpUYMHA
M3MEHEHUSI CKOPOCTH JIBMKEHMS Tell. Macca kak mMepa mHepTHocTH Tena. [ImoTHocTh
BelecTBa. CBsA3b MIIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYI B €IMHUIIE 00BhEMA BEIIECTRA.

Cuita kak xapakTepHCTHKA B3auMoecTBus Ten. Cuia ynpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOUIBIO JHUHAMOMETpA. SIBJIEHHE TATOTEHHUS U CHJIA TSHKECTH.
Cuma Tsoxectm Ha aApyrux IuiaHerax. Bec tema. Hesecomocts. CroxkeHue cwuil,
HaIlpaBJICHHBIX IO OAHOM mpsmoul. PaBHoxenctByromas cun. Cuna tpeHus. Tpenue
CKOJIbKEHHS M TPEHUE NOKOs. TpeHue B MpUpPOAE U TEXHUKE.

Jlemoncmpayuu.

Halnronenue MexaHM4ecKoro ABMKEHUS Tella.

N3MmepeHne ckopoCTH MPSIMOJIMHEITHOTO JBUKECHHUS.

HaGnronenue siBneHust HHEPIUN.

Hab6nronenue n3MeHeHnsi CKOpoCTH MPU B3aUMOICHCTBUU TEll.

CpaBHeHHE Macc N0 B3aUMOJICVCTBUIO TEI.

CrioxeHune CHiI, HalpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnsie pabomel u onvimel.

1. Ompenenenue CKOPOCTH PABHOMEPHOTO JABMKEHHUS (IIapUKa B JKUJIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOWIIS M TaK Jajiee).

2. OnpeneneHue CpeaHEl CKOPOCTH CKOJMBXKEHHS Opycka WIM TWIapuka TIo

HaKJIOHHOW INIOCKOCTH.

Onpenenenue MWIOTHOCTH TBEPIOTO TeNa.

4. OnbIThI, JEMOHCTPHUPYIONIME 3aBHCHUMOCTh pacTsikeHus (nedopmarun)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHS CKOJIBKEHHSI OT Beca
TeJa U XapakTepa CONMPUKACAIOIINXCS MOBEPXHOCTEH.

ok wnE

w

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.
Hasnenue. CriocoObl yMEHbILIEHHUS W YBEIUYEeHHs JAaBieHus. [laBneHue rasa.
3aBUCHUMOCTbD JIaBJIEHUs raza ot o0bEMa, Temrepatypsl. Ilepenaya naBnenus TBEPIALIMU
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TeaMH, SKUAKOCTAMH U ra3amu. 3akoH [lackama. IIHeBMaTMyeckne MallIUHBI.
3aBUCUMOCTh JaBJICHUSI JKUJAKOCTH OT TriayOuHbl. [mapocratmyeckuii mnapamokc.
CooOmaromuecs cocyibl. [ uapaBinuecKue MEXaHU3MBI.

Atmochepa 3emuin U atMmocdepHoe JnaBieHue. [IpuuMHBI CylIeCTBOBaHUS
Bo3aymHONM o6osouku 3emun. Onweit  Toppuuemu. W3mepenue armochepHoro
JaBJeHUS. 3aBUCUMOCTh aTMOC(EpPHOTO MaBJIEHUS OT BBICOTHI HAJ YPOBHEM MOPHI.
[TpubGopsr 17151 M3MepeHns aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBUE KMIKOCTM M Ta3a Ha NOTPYyKEHHOE B HHUX TeNO. BeITankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxornnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIepaTyphl.

[lepenaua naBiieHUs )KUIAKOCTHIO U Ta30M.

CooOuiaromuecs: Cocyabl.

['mnpaBnuueckui npecc.

[IposiBienue nercTBUst aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIECH CUJIbI OT 00bEMA MOTPYKEHHOW YacTu Tena U

ok wnE

TJIOTHOCTH YKHJIKOCTH.
PaBeHCTBO BBITAIKUBAIOLIEH CHIIBI BECY BHITECHEHHOU KUIKOCTH.

VYcnoBue 1uiaBaHusl TE: IJIaBaHWE WUIIM TMOTPYKEHHE Tell B 3aBUCUMOCTH OT
COOTHOIIICHHMS TUIOTHOCTEH TeJla M )KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOU B

o ~

JKUJIKOCTh YacTH Tea.

2. Ormpepenenne BHITAIKUBAIOIICH CHIIBI, ACHCTBYIOIICH HA TENO, MOTPYKEHHOE B
JKUIKOCTb.

3. TlpoBepka HE3aBUCHMOCTH BBHITAIKUBAOIICH CHJIBI, JEHCTBYIOMIEH Ha TEIO B
JKUJIKOCTH, OT MaccChl Tea.

4. OnpITel, JACMOHCTPUPYIOIIME  3aBUCHMOCTb  BBITAJIKMBAIOIIEH  CHIIBI,
JNEUCTBYIOIIEH Ha TEIO B KUAKOCTU, OT 00bEMa MOTPYKEHHOU B JKUIAKOCTH
YaCTH Tejaa U OT MJIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanue apeoMeTpa Uiu KOHCTPYUPOBAHUE JIOJKU U OTIpeieSieHue €€
IrPYy30II0ABEMHOCTH.

Pa3zpnes S. PaGora u MOIIHOCTB. JHEPrusi.

Mexanudeckas pabota. MOIHOCTb.

[IpocTeie MEXaHU3MBI: pblYar, 0JIOK, HaKJIOHHAs TIIOCKOCTh. [IpaBuio paBHOBeCHs
peiuara. IIpumeHeHue mnpaBuiia paBHOBECHs pblyara K OJIOKY. «30JI0TO€ TMPaBUIIO»
mexanuku. KITJI nmpoctsix Mmexanu3mMoB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.



Mexanuueckass  3Heprus. KuHeTnueckas M NOTEHLMAIbHAs  DHEPIrUs.
[IpeBpamieHye OJHOTO BHJIa MEXAHWYECKOM SHEPrUHM B JAPYrod. 3aKOH COXpaHEHUs
SHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Ompenenenne paOOThl CHIIBI TPEHUS NPH PAaBHOMEPHOM JBW)KEHUHM Te€Ja I10

TOPU30HTAJIBbHOU IOBEPXHOCTH.

2. HWccnenoBaHue yclIOBUM paBHOBECUS pblyara.
N3mepenune KIIJI HakIIOHHOM TIJIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPTUU.

w

8 KJIACC

Pa3znen 6. TeruioBble siBJICHUS.

OCHOBHBIE  TIOJIOKEHHUSI ~ MOJEKYJISIPHO--KUHETUYECKOM  TEOPUU  CTPOCHHS
BellecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYN. OMNbITHI, MOATBEPKIAAOIINE
OCHOBHBIE MOJIOKEHUST MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO U Ta3000pa3HOrO0  COCTOSIHUWA  BEILIECTBA.
Kpucrammuueckue u amopdubie Tena. OObsICHEHHUE CBOWCTB Tra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUW MOJICKYJISIPHO--KUHETUYECKOW  TEOpHUH.
CmaumnBaHKe U KalWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHre U CKaTue.

Temnepatypa. CBs3b TEMIEpaTypbl CO CKOPOCTHIO TETIOBOTO JIBUKEHUSI YACTHIL.
Buytpennsis sHeprus. CrnocoObl M3MEHEHHsI BHYTPEHHEW SHEPIrHM: Terionepenayda u
coBepiieHue paboTel. Buasl Temomepenayu:  TEIONPOBOJHOCTh, KOHBEKIIHS,
W3JIy4YCHHUE.

KonmuuectBo TtemnoTel. YjaenbHas TEIIOEMKOCTh BellecTBA. TermmooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TEIJIOBOro OanaHca. [lnaBneHue m oTBepeBaHuUE
KpPUCTAJUIMYECKUX BEIIECTB. YJieNbHas TemioTa 1uiaBieHus. IlapooOpa3zoBanue u
koHneHcamusa. HMcmapenme. Kwunenue. VYiaenpHas Teruiora  mapooOpa3oBaHUS.
3aBUCUMOCTH TEMIIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO J1aBJICHHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOINIUBA. Y IeNIbHAs TeIIOTa CTOPAHUSL.

[Tpuntumner padoTs! TermnoBsix asurateneit KI1/] termoBoro nurarens. TemnoBbie
JBUTATENM U 3alIMTA OKPYKAIOLIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGnrogeHue OpOyHOBCKOTO IBH>KEHHSI.

2. Habmonenue nuddysun.
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HaGnronenue siBneHuii cMaunBaHUs U KaMWUISIPHBIX SIBJICHUH.

HaGnronenue TemioBoro pacmmpeHus Tel.

N3menenne maBieHuWs Ta3a NpU W3MEHEHUH OO0BEMAa W HArpEeBaHWM WIIU
OXJIQXKJICHHUH.

[IpaBuna u3aMepeHus TeMIIEPATYPHI.

Bue! Termonepenayn.

OxnakieHne Tpy COBEPIICHUH PabOTHI.

. HarpeBanue nipu coBepiiieHuH padOThl BHEIITHUMHU CHUJIAMH.

10 CpaBHeHHE TEIUIOEMKOCTEN Pa3IMUHBIX BEIIECTB.
11.HaOmronenme KAIeHus.

12.HabnrogeHune moCcTOSTHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.Mopgenu TemI0BbIX JBUTATEIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIA Caxapa.

OnpITel IO HAOMIOAEHUIO TEIJIOBOIO PACIIMPEHUsS Ta30B, >KHIKOCTEH U
TBEPABIX TEII.

Omnpenenenue gaBjaeHUs BO3yXa B Oa/IOHE IIMPHUIIA.

OnbITHI, IEMOHCTPUPYIONTUE 3aBUCUMOCTh JJABJICHUSI BO3AyXa OT €ro o0béma u
HarpeBaHus WM OXJIaXKICHUS.

[IpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUIAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTyphbl.

HaGnronenue w3MeHEHHs BHYTPEHHEM OSHEPrUM Tejla B pe3yibTare
TEeTIonepeayr U padoThl BHEITHUX CHUJI.

HccnepnoBanue sBieHHS TEMJIO00OMEHA PU CMEIIMBAHUM XOJOJHOM U ropsyei
BO/IBL.

Onpenenenre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJIOH MpHU TEIIOOOMEHE ¢
HarpeTbIM METAJUIMYECKUM LIUIUHIPOM.

10.0Ompenenenne yaenabHON TEIIIOEMKOCTH BEIIIECTBA.

11.UccnenoBanue mpoiiecca uCrapeHusl.

12.Onpenenenre OTHOCUTEIBHON BIIAXKHOCTH BO3/TyXa.

13.0Ompenenenue yaeabHON TETUIOTHI IJIABJICHUS JIba.

Pa3znes 7. JiaekTpudeckue ¥ MArHUTHbIE SIBJICHHS.

Onektpuzanus Ted. J[Ba poja diekTpuUYecKux 3apsnaoB. BzaumopeiicTBue
3apspKeHHBIX Tel. 3akoH KyioHa (3aBUCHMOCTB CHUJIbI B3aUMOJCHCTBHS 3apsiKEHHBIX
TEJl OT BEJIMYMHBI 3aPSAI0B U PACCTOSHUS MEXKAY TEITAMH).

OnekTpuueckoe 1mone. Hampsxk€HHOCTh  3nekTpudeckoro mnojis. [lpuHuun
CYHEPHO3ULINH JIEKTPUUECKUX TOJIeH (Ha KaY€CTBEHHOM YPOBHE).



Hocurenu »snexTpuyeckux 3apsjoB. DJIEMEHTAPHBIA HIEKTPUUYECKUM 3apsl.
Crpoenne atoma. IIpOBOAHMKHA M JHAJIEKTPUKH. 3aKOH COXPAHEHMS AJIEKTPHYECKOTO
3apsiaa.

DJIEKTPUYECKUN TOK. Y CIOBUS CYLIECTBOBAHUSA JIEKTPUUECKOTO TOKA. ICTOUYHUKHN
MOCTOSIHHOTO TOKa. JIeMCTBUSL DJIEKTPUUECKOTr0 TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUM TOK B AKHUIKOCTSIX U razax.

Onektpuyeckas nenb. Cuia Toka. DNeKTpudeckoe HanpskeHue. ConpoTHUBICHHE
IPOBOJHUKA. YJIEJIbHOE COINPOTUBIIECHHE BemiecTBa. 3akoH Oma sl ydacTKa LEMH.
[TocnenoBarenbHOE U MTapaIeIbHOE COETUHEHUE TPOBOIHUKOB.

PaGota ©  MOIIHOCTH AJEKTPUYECKOTO ToKa. 3akoH Jlxoyns—JleHua.
DneKTpuYecKue IeNM U TOTPEOMTENH JJISKTpUUYECKOd 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocrosiHHBIE MarHuThl. B3anMoOAENCTBHE MNOCTOSAHHBIX MArHUTOB. MarnuTHoOeE
nosie. MarauTHoe 1noJsie 3eMIIM M €ro 3Ha4eHue s xKu3HU Ha 3emie. OnsIT Opcresa.
MarHutHoe 1oJie ANEKTPUYECKoro Toka. [IpuMeHeHue 3JIeKTPOMarHUTOB B TEXHUKE.
JleliCTBHE MarHMTHOTO TOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb ITOCTOSHHOTO
ToKa. lcronp30BaHuEe DIEKTPOABUraTeled B TEXHUYECKHMX YCTPOWCTBAX MW HA
TPaHCIIOPTE.

Onbitel @Dapanes. fBiaeHue 3neKTpoMarHuTHOM wuHAYKuuu. lIpaBuiio Jlenia.
OnextporenepaTop. CrnocoObl MOMYYEHUSI 3IEKTPUUECKON IHEPTUu. DIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX UCTOUHHUKAX YHEPTUH.

Jlemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEl.
Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIIA.

DJeKTpocTaTUIeCKast MHAYKIIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

[IpoBOHUKH M TUBJIEKTPUKH.

MopenupoBaHUE CUIIOBBIX JIMHUN ANEKTPUUECKOTO MOJIS.
NcTouHrKN TOCTOSTHHOTO TOKA.

. JlencTBus 2IIEKTPUYECKOTO TOKA.

10 DJIEKTPUUECKUM TOK B )KUIKOCTH.

11.T"a30BbIii pa3psia.

12.MI3MepeHue cuiibl TOKa aMIepMETPOM.

13.U3mepenue 3IeKTPUYECKOT0 HAIPSHKEHUST BOJIBTMETPOM.
14.PeoctaT 1 Mara3uH CONPOTUBIICHHI.

15.B3anmoeiicTBUE MOCTOSHHBIX MarHUTOB.

16.MonenvupoBaHue HEBO3MOXKHOCTH pa3/IeJICHUS TTOJIFOCOB MarHMTA.
17.MonenupoBaHrW€ MAarHUTHBIX TOJIEH MOCTOSSHHBIX MAarHUTOB.

©ooN O WNE
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18.0mbIT Opcrena.

19.MarauTHoe€ 1oJie TOKa. DJIEKTPOMArHHuT.

20. [leficTBE€ MarHUTHOTO TIOJISI HA TIPOBOTHUK C TOKOM.

21.95eKTpoaABUTaTENb MMOCTOSTHHOTO TOKA.

22.UccnenoBaHue sSIBICHUS AJIEKTPOMAarHUTHON MHIYKIIMH.

23.0mnbiTer Dapages.

24.3aBUCHUMOCTh ~ HAmNpaBlICHUS HMHIYKIMOHHOTO TOKa OT YCJOBHHM €ro
BO3HUKHOBEHHUSI.

25.DJIeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomol u onvimol.

1. OnpiTel 1O  HAONMIONEHUIO DJJEKTPU3AlMU Ted HHAYKIUEH W  1pu

COIIPUKOCHOBCHHUMU.
2. HCCJ’IGI{OBaHI/Ie I[GﬁCTBPISI QJICKTPHUYCCKOIo II0JiI Ha IIPOBOAHHUKH H
JAUBJICKTPHUKHU.

COopka u npoBepka pabOThI JJIEKTPUIECKON LIETIH MOCTOSIHHOTO TOKA.

N3mepeHue u peryimpoBaHue CUJIbI TOKA.

N3mepeHue u peryiupoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HWIYIIETO 4YEpe3 PEe3UCTop, OT

CONIPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUST HAa PE3UCTOPE.

7. OnbITBl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTb DJEKTPUUECKOTO COMPOTUBICHUS
MPOBOAHUKA OT €r0 JIJIMHBI, TUIOIIA Y MOMEPEYHOTO CEUEHUs U MaTepuaa.

8. IlpoBepka mpaBuiia CJIOXKEHUS HANPSHKEHUHW TP TOCIEO0BATEIIBHOM

o 0k w

COEIMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia [ CWIBl TOKa IMpH NapauieIbHOM COEAMHEHUHU
PE3UCTOPOB.

10.Onpenenenne pabOTHI 2MEKTPUIECKOTO TOKA, UIYIIETO YePe3 PE3UCTOP.

11.0Onpenenenre MOIHOCTH JIEKTPUUECKOTO TOKA, BBIACISIEMON Ha pE3UCTOpE.

12.ViccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HWAYIIETO Yepe3 JamIoyKy, OT
HaIpsKEHUS Ha HEW.

13.0Ompenenenne KIIJI marpeBarens.

14 . WccnepoBaHre MarHUTHOTO B3aUMOJCHCTBUS TOCTOSIHHBIX MarHUTOB.

15.M3ydyeHrne MarHUTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB NPU MX OOBbEIWHEHUH U
pazzieNeHun.

16.HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.

17.0nbIThl, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOACHCTBUSL KATYILIKH C
TOKOM UM MarHuTa OT CHJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

18.M13yueHue aeiicTBUSI MArHUTHOTO TIOJISl HA MPOBOJIHUK C TOKOM.

19.KoHcTpynpoBaHue U U3y4eHUE pabOThI DIEKTPOIBUTATEINS.

20.U3mepenue KI1/] anekTpoaBuraTebHONW yCTaHOBKH.
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21.0mBITBI  TI0  WCCIECIOBAHUIO  SIBJICHUS  DJIEKTPOMArHUTHOW  WHIYKIIHH:
WCCJIEIOBAHNE U3MECHEHUI 3HAYCHUS U HANIPABJICHUSI MHAYKIIHOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHHS.

Mexanuueckoe  JIBWKeHHE. MarepuanpbHag Touka. (CucrtemMa  OTcyéTa.
OTHOCUTENIBHOCTh ~ MEXaHMYECKOTO  JIBHKEHUA. PaBHOMEpHOE  MPSMOJUHEUHOE
nBmkeHue. HepaBHOMepHOe mpsAMoJiMHENHOe naBuxkeHne. CpenHsiss U MIHOBEHHas
CKOpOCTb T€Ja IPU HEPABHOMEPHOM JBUKCHUH.

VYckopenne. PaBHOyCKOpEeHHOE MpsAMOJIMHEHOE JBHkeHnue. CBoOOIHOE TajieHuE.
Omnbitel ['anumes.

PaBHOMepHOE JBIKEHHE TI0 OKpYy>KHOCTH. [lepmom m wyactora oOparieHus.
JluneriHas v yriioBasi CKOpocTH. LIeHTpoCTpeEMHUTEIIBHOE YCKOPEHHUE.

IlepBeii 3axkoH HproTrona. Bropoi 3axkoH Herotona. Tperuit 3axkoH HproroHa.
[IpyHIMI Cynepno3unn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CHiia TPEHUS CKOJIBXKEHHS, CUJa
TPEHUS MIOKOS, APYTUE BUJIBI TPEHUS.

Cusna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHUsSI. Y CKOpEHHE CBOOOHOTO MaICHHUS.
JBmxenne maneT BOoKpyr Comnua. IlepBas kocMmuueckast ckopocTts. HeBecomocTs u
MEPETPY3KHU.

PaBHoBecue wmatepuanbHOMl TOuku. AOcCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Ttena. M3meHeHue ummyibca. MMiynbc cuiabl. 3aKOH COXpaHEHHS
MMIyJbca. PeakTUBHOE NBUKEHUE.

Mexanuueckass paboTa U MOIIHOCTh. PaboTa cuil TSDKECTH, YOPYTOCTH, TPEHUS.
CBsi3p odHepruu U pabotel. [loTeHIManbHas »HHEPrus Tena, MOAHSATOTO Haj
IMOBEPXHOCTHIO 3eMiM. lloTeHImanbHas sHeprusi CKaTtou IpyxKuHbl. KuHetnueckas
sHeprusi. Teopema O KHHETHYECKOW SHEPruU. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTHUH.

Jemoncmpayuu.

1. HaGnrogeHne MeEXaHWYECKOTO ABMKCHHUS Tella OTHOCHUTEIBHO PAa3HBIX Tell

OTCYETA.
2. CpaBHeHHE TyTe M TPAEKTOPU MABWXKEHHUS OJIHOIO W TOTO XKe Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. M3mepeHue CKOpOCTH U YCKOPEHUS MPSIMOJIUHEHUHOTO ABUKEHUSI.
HccnenoBanue mpu3HakoB PaBHOYCKOPEHHOT'O JBUXKEHUS.

5. HaGmronmenue nBuKeHUs Tea mo OKPYy>KHOCTH.

>
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7.
8.
9.

Habmonenne MexaHMYECKHX SIBICHHUN, MPOUCXOMAIIMX B CHCTEME OTCYETA
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHUU OTHOCHTEIHHO
KaOuHeTa PU3UKU.

3aBUCHUMOCTh YCKOPEHHMSI T€Ja OT MAacChl Tejla U IEHCTBYIOIIEH Ha HETO CUJIBL.
HabmtoneHue paBeHCTBa CUIT ITPU B3aUMOJICHCTBUH TeElL.

H3menenue Beca Tena Ipyu yCKOPEHHOM JIBUKCHHH.

10.ITepenava ummynbca Ipy B3aUMOCHCTBUH TEN.
11.ITpeobpazoBanusi SHEPTUU NIPU B3aUMOIECHCTBUH TEIL.
12.CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.
13.CoxpaHnenue nMITysibca Ipu a0COIOTHO YIPYTOM B3aUMOJAECHCTBUU.
14 HabmioneHne peakTUBHOTO JIBHXKEHUSI.

15.CoxpaHeHre MEXaHUYECKON SHEPTUU MTPU CBOOOAHOM IaJICHUU.
16.CoxpaHeHre MEXaHUYECKOW SHEPruu IpH JBHKEHUHU Tejla IMOJA JEUCTBUEM

PYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

oo

KoHcTpynpoBanue TpakTta i pa3roHa M JAJIbHEWIIEro pPaBHOMEPHOTO
JBUKEHUS [IAPUKA WIH TEJIEKKH.

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUsI OpycKa WM ABM)KEHUS IIapuKa
10 HAKJIOHHOM IUIOCKOCTH.

OnpeneneHrne yCKOpPEHHsI Tella MpPU PAaBHOYCKOPEHHOM JIBHDKEHHH  I10
HaKJIOHHOW IIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHM IIPU  PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka runotresbl: €ciau IpU PaBHOYCKOPEHHOM JBHXEHUM O€3 HauyalbHOU
CKOPOCTHU MYTHU OTHOCSTCSA KakK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHSI OT CHJIBI HOPMAJIBHOTO
JABJICHHUSI.

Onpenenenne ko3hPUIeHTa TPEHUS CKOJIbXKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre pabOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIXKEHHMM Tejla IO
TOPU30HTAIBHOM IMOBEPXHOCTH.

10.0Ompenenenue paboThI CHIIBI YIIPYTOCTH TIPH MOABEME TPYy3a C UCIIOJIH30BAHUEM

HEIOABMKHOI'O U MOJABMXHOTO OJIOKOB.

11.M3ydeHue 3aKkoHa COXPaHEHUS YHEPTHUH.

Pa3znen 9. MexaHnuyeckue KoJ1e0aHUS U BOJIHBI.

Konebarenbnoe nBmwxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: TEpHo/,
4acToTa, aMIUINTyAa. MaremMaTH4ecKu W IpyKUHHbIM MasaTHUKU. lIpeBpamienne
SHEPTUU MPH KOJIeOaATETLHOM JIBHXKCHHH.
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3aryxatonue koneOanus. BeiHyknennple konebanus. Pezonanc. Mexannyeckue

BOJHBI. CBOMCTBa Me€XaHWYECKUX BOJH. IIpomonbHble M momnepedHsle BOJHBL. JlmuHa
BOJIHBI M CKOpPOCTb €€ pacnpocTpaHeHHs. MeXaHWYeCKHue BOJHBI B TBEPIOM TEIE,
CEHCMHUYECKUE BOJIHBI.

3Byk. ['poMkocth 3Byka u BbicoTa ToHA. OtpaxkeHue 3Byka. HHppasByk wu

YIIbTPa3BYK.

JHemoncmpayuu.

1. HaGmogenue kosneOaHuii Ten TMOj JACHUCTBUEM CHUIIBI TSDKECTH UM CHIIBI

yIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJICOAHMI 1 pe30HaHCca.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

Hab6nroneHnue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue 4acTOThl M IEPUO/IA KOJIEOAHUM MATEMAaTUUYECKOTO MasiITHUKA.

2. OrmpeneneHre 4acTOTHl U IEpHo/Ia KoieOaHui MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEeproa KoJieOaHUH MOIBEIICHHOTO K HUTH Ipy3a
OT JIJTUHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH TepuoAa KoJeOaHUN MPYKUHHOTO MasTHUKA OT
Macchl rpy3a.

5. TlpoBepka HE3aBUCUMOCTH TIEpHOJIa KOJIeOaHUN TPy3a, MOJBEIICHHOTO K HUTH,
OT Macchl rpysa.

6. OmnbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh Mepuoja KoieOaHuil MPy>KMHHOTO
MasiTHUKA OT MAcCChl IPy3a U KECTKOCTU MPYKUHBI.

7. V3amepeHune yCKOpeHus: CBOOOHOTO TaeHUS.

Paznes 10. DieKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJe. DNEeKTPOMArHUTHbBIE BOJIHBL. CaoiicTBa

ok wn

AJIEKTPOMArHUTHBIX BOJIH. [lIkama 3JIEKTpOMAarHUTHBIX BOJIH. Mcmosib3oBaHue

QJICKTPOMArHUTHBIX BOJIH IJIA COTOBOM CBSI3H.

DJIeKTpOMarHuTHas mpupoaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoiHOBBIE CBOICTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. 3yyeHue CBOWCTB OJJICKTPOMATrHUTHBIX BOJH C TIOMOIIBI0O MOOHMIBHOTO
TenedoHa.

Pa3nen 11. CBeToBble IBJICHHUS.
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JlyueBass momenp cBeta. Mcroununku cBera. [IpsiMonuHeEHOE pacrpoCTpaHEHUE
ceera. 3atmenuss Comuua u Jlynel. Otpaxenue cBeta. Ilnmockoe 3epkanio. 3akoH
OTpPa)KEHUS CBETA.

[Ipenomnenue cBeta. 3akoH npenomieHus ceera. [[oaHoe BHYTpEHHEE OTpaKEHHE
cBera. Mcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBOJIAX.

JIunza. Xox myyeit B nuH3e. OnTrueckas cuctema (poroamnmapara, MUKPOCKOTAa U
Teneckona. ['a3 kak onTudeckasi cuctemMa. bianm3opykocTs 1 JanbHO30PKOCTb.

Paznoxenue 6enoro ceeta B criekTp. OnbiTel HpioTOHA. CliojkeHHe CIEKTpaIbHbIX
1BeToB. Jlucnepcus cBera.

Jlemoncmpayuu.

©ooo~No Ok WNE

[IpsAMonrHEHOE pacIpOCTPaHEHHE CBETA.

OtpaxxeHue cBera.

[Tonyuenune n300pakeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnrTryeckuid CBETOBO.

Xon nyyei B coOuparoleit JInH3e.

Xox Iy4yer B pacCEenBAIOIIEH JIMH3E.

[TonyueHnune n300paxeHUi ¢ TOMOIIbIO JINH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10.Mopens riiasa.
11.PaznoxxeHue 6e10ro cBETa B CHEKTP.
12.Tlonmy4yenue 6e10r0 CBETA IPH CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimol.
1.

HccnenoBanue 3aBUCHUMOCTH yrjia OTpPa)XXEHUs CBETOBOrO Jyda OT YIJa
MaJCHMUS.

N3yuyenune xapakTepUCTUK U300paKeHus MPeAMETa B INIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH YIJIa MpPEJIOMIICHHS CBETOBOrO Jy4ya OT YIJa
[a/ICHUs Ha TPaHUIIE «BO3IYX—CTEKIION.

[Tonyyenue n300paxkeHUi ¢ TOMOLIBI0 COOMPAIOIEH JIMH3BI.

Onpenenenue (OKYCHOTO pacCTOSIHUS W ONTUYECKOM CHJIBI coOuparomieit
JIMH3BI.

OnbITHI 110 Pa3IoKEHUIO OEJIOTO CBETa B CIIEKTP.

OnpIThl MO BOCHPUATHIO IIBETa MPEAMETOB MpPH HMX HAOIIOJEHUU dYepes
[[BETOBbIE (DUIIBTPHI.

Pa3nea 12. KBanroBble siBJI€eHUS.
Onwitel  Pesepdopna w mnmanerapHas Mojaens aroma. Moxens aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBanTel. JInHevaTeie CIIEKTPHI.
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PannoaktuBHOCTh. Anbda-, 6eTa- u ramma-u3inyderus. CTpoeHrue aTOMHOTO Sipa.
Hyknonnas mogens atomHoro sigpa. M3oronsl. PaguoaktuBHeie npespanienus. [lepuon
noJiypacnaaa aTOMHBIX €.

SAnepHble peaknuu. 3aKOHBl COXPaHEHHUS 3apsAJ0BOTO M MacCOBOIO YHCEI.
OHeprus CBs3M aTOMHBIX snep. CBs3b Macchl U dHepruu. Peaknuu cuHTE3a U ACIICHUS
anep. Mcrounuku sHeprun CosHLA U 3BE3].

Anepnas oSHeprernka. JleWcTBUS PpAaJIMOAKTUBHBIX W3JIyYEHUHM HA IKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu.

CnexTpbl U3ITy4eHUS U MOTJIOLEHHUS.

CrexTpbl pa3aM4HbIX ra30B.

CnekTp Bogopoa.

Habmtonenue TpekoB B kamMepe BuibcoHa.

Pabota cuéTunka HOHU3UPYIOIIMX U3TyUECHUI.

Peructparus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HaGnrogeHue CruIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. WccnenoBaHue TPEKOB: U3MEPEHHUE SHEPIrUU YacTHULBI [0 TOPMO3HOMY IyTH

(no dhortorpadusam).

3. Usmepenue paanoakTuBHOTO (OHA.

IHoBTOpHUTEIBbHO-00001AOIIUI MOAYJIb.

[ToBTOpUTENBHO-00001IAIOMINKA MOJYJIb TMpEeAHAa3HAueH ISl CUCTEeMaTH3alUud U
00001IEeHNsT IPEAMETHOTO COAEPX aHUS U ONbITa ACSITENbHOCTH, IPUOOPETEHHOTO TpU
U3Y4eHHH Bcero Kypca (u3MKM, a Takxke g T[OATOTOBKM K OCHOBHOMY
roCyJlapCTBEHHOMY »JK3aMeHy Mo (u3uke a1t oO0ydaroluxcs, BBIOPABIIUX 3TOT
y4eOHBIN IPEIMET.

IIpn wW3yyeHUM IaHHOTO MOJIYJIA PEATU3YIOTCS UM CHCTEMAaTH3UPYIOTCS BHJIbI
JESITeIbHOCTH, Ha OCHOBE KOTOPBIX O0OecCredyMBaeTcs AOCTH)KEHHE IPEAMETHBIX HU
MeTarpeaAMETHBIX MJIaHUPYEMBIX pE3yNbTATOB o0y4eHus, dbopmupyeTcs
€CTECTBEHHOHAy4YHas TPaMOTHOCTb: OCBOEHHUE HAYYHBIX METOJIOB HCCIEIOBAHUS
SABJICHUM TIPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBICHATh PU3NUECKUE SIBJICHUSA,
IIPUMEHSSA TOJIyYEHHbIE 3HAHHWs, pEllaTh 3aJadd, B TOM 4YHUCJIE KadyeCTBEHHbIE U

ok wnE

AKCIIEPUMEHTAJIBHBIE.

[IpuHIMIIHATBHO AEATENBHOCTHBIM XapaKTEep HAAHHOTO pasleia PeaIu3yeTcs 3a
CYET TOTO, YTO 0O0YUAIOIINECS BBITIOIHSIOT 3a/IaHKsI, B KOTOPBIX UM MpejiaracTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUW PAcTO3HaBaTh U HAYYHO OOBACHSITH (PU3HUECKHE
SIBJICHHS B OKPY’KAIOLIEH TPUPOAE U ITOBCEAHEBHOM KU3HU,

WCIIOJIH30BaTh HAyYHBIE METOJIbI HCCIEOBaHUS (U3HUECKUX SBJICHHA, B TOM
YHUCIIE U1 MPOBEPKU TMIIOTE3 U MOJTYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;
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OOBSICHATH HAay4YHBIC OCHOBBI HanOojee BaKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX
TCXHOHOFHﬁ, HAIpuMep, MPAKTHICCKOTIO HCIIOJIb30BAHUA PAa3JIMYHBIX HCTOYHHUKOB
OHCPIruyM Ha OCHOBC 3aKOHa IIPCBpAIICHUA W COXPAHCHHA BCCX HM3BCCTHLIX BHUIAOB
OHCPIrun.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA HIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢u3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANPABICHO Ha
JTOCTUKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX U MNPEIMETHBIX O00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrate u3yueHus pU3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y
oOyuarorierocst 0yayT coOpMUPOBaHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTAThI B YACTH:

e 1) NAaTPHOTHYECKOT0 BOCTIUTAHUSA:

e — TPOSIBJICHHE HHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUecKoil HayKH;

e — IIEHHOCTHOE OTHOIIICHUE K JOCTHKEHUSAM POCCUUCKUX YUEHBIX--(DU3UKOB,;

e 2) rpa:kKIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

e — TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYXJCHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM JTOCTHXKCHUM
busuKy;

e — OCO3HAaHHUE BAXHOCTH MOPAIbHO--3THUECKUX TMPUHIUIIOB B JIESITEIbHOCTH
YYEHOT0;

e 3)3CTeTHYeCKOr0 BOCIIUTAHMSI:

e — BOCHPUATHE DICTETUUECKUX KadyecTB (HU3UUYECKON HaAyKu: €€ TapMOHHYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

e — OCO3HAHME LEHHOCTH (PM3MYECKOM HAYKH KaK MOUIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABISIOUIEH KYJIbTYPHI;

e — pa3BUTHE Hay4yHOW JIF0OOO3HATEIILHOCTH, HHTEpeca K HCCIEI0BATEIbCKON
NEATEIIbHOCTH;

e 5) popMuUpPOBAHUA KYJIbTYPbI 310POBbSl 1 IMOIUOHAJIBLHOIO 0JIArOMOJIyYHs:

e — OCO3HaHWE IIEHHOCTH O€30MacHoro o0pa3a JKMU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TpaBWJ OE30MaCHOrO TOBEJCHUS Ha
TpaHCIIOpTE, Ha JOpOrax, C OJIEKTPUYECKUM M TEIUIOBBIM O00OpYy/IOBaHHEM B
JIOMAITHUX YCIIOBUSIX;

e — chopMUPOBAHHOCTHh HABBIKA PEQIICKCUH, TIPU3HAHKUE CBOETO MpaBa Ha OMIUOKY U
TaKOTO0 e MpaBa y APyroro 4eioBeKa;

e 6) TPYIOBOI0 BOCIUTAHMS:

e — QAKTUMBHOE Yy4yacTHE€ B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa30oBaTeIbHON OpraHW3aIui, TOPOJa, Kpas) TEXHOJOTHYECKOW U COIMATbHOU
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

e — MHTEPEC K MPAKTUUECKOMY U3yUEHHIO PO eCcChii, CBA3aHHBIX ¢ PUIUKOM;

e 7)3KOJOrHYECKOr0 BOCIIMTAHUSA
18



— OpUEHTAalYs Ha IPUMEHEHNEe (PU3MUECKUX 3HAHUN A7 pelIeHHs 3a7a4d B 001acTH

OKpY)Kaloliel cpenpl, IJIaHUPOBAHUS TIOCTYMKOB M OLEHKH HX BO3MOXKHBIX

HOCTIC/ICTBHH [T OKPY’KaIOLIeH CpeIbl;

e — OCO3HAHHME TJIOOATBPHOTO XapakTepa HKOJIOTMUECKUX NpoOJIeM U MyTed Hux
peleHus;

o 8) aganTanuu K U3MEHSIIOUIUMCS YCJIOBUSIM COLMATbHON U NPUPOIHOI cpelbl:

e — MOTPEOHOCTH BO B3aMMOJCHCTBHM NPU BBINOJIHEHUU HCCIEAOBAHUN U MPOCKTOB
bu3nYeCcKOil HAIIPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JAPYTHUX;

e — MOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IEATEIbHOCTD;

e — TOTPEeOHOCTh B ()OPMHUPOBAHMHM HOBBIX 3HAHWUW, B TOM YHCIEe (POpMyIHpOBATH
UJICH, TIOHATHS, TUTIOTE3hI O (PU3UIECKUX 00BEKTAX U SIBJICHUSIX;

e — OCO3HaHME NEePUIMTOB COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEH B 00JacTu
busuKy;

e — IJTJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DU3UICCKUX 3HAHUM;

e — CTpEMJICHHE aHAJU3UPOBATh M BBIABIATH B3aMMOCBS3W IIPUPOJIBI, OOIIECTBA M
PKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUECKUX 3HAHUA;

e — OIICHKA CBOUWX JICHCTBHUH C YIETOM BIIMSHUS HA OKPYXKAIOIIYIO CPEITy, BOZMOXKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynbTaTe ocBoeHus nporpammsbl 1o (U3MKe HAa YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanust y oOyuamomierocss OyayT chOpMHUpOBAaHBI  MeTaNpeaMeTHbIe
pe3yJabTaThl, BKIIOUYAIOIIME TO3HABATEIbHBIE YHUBEpPCAJIbHBIC yueOHBIC ICHCTBUA,
KOMMYHHUKATHUBHBIC YHUBEpCaJIbHBIC yaeOHbIC TeHCTBYA, PETYISTUBHBIC
YHUBEpCaIbHbIC YIeOHbBIC TCHCTBUS.

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble Jornvyeckue 1eMcTBUS:

e BBISBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHUN );

e YCTaHABIWBATh CYIIECTBCHHBIH MPU3HAK KiIacCU(PHUKAIINMA, OCHOBAHHUS IS
000011IeHHs U CPAaBHEHUS,

e BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B paccMaTpUBaeMbIX (akTax,
JTAHHBIX ¥ HAOJIFOACHUSX, OTHOCSIIUXCS K (DU3UUESCKUM SIBICHUSM;

e BBIABISITH TPHYUHHO-CIICIICTBCHHBIC CBS3M TPU HM3YUYCHUH (PUINUYSCKHUX
SIBJICHMA W TIPOIIECCOB, JIeJaTh BBIBOJBI C HCIIOJIb30BAHUEM JACTYKTHBHBIX M
WHAYKTUBHBIX YMO3aKJIFOUCHHM, BBIJBHTAaTh THIIOTE3bI O B3aUMOCBS3SIX
(U3UICCKUX BEIIMYHH,
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CaMOCTOSITENIbHO BbIOMpaTh CHOCO0 perieHus y4eOHOM (u3MuecKkod 3anayu
(cpaBHEHME HECKOJBKHUX BapUAHTOB PELICHUs, BHIOOP HAMOOJEE MOIXOIAILErO
C Y4ETOM CaMOCTOSITENILHO BBIZICIIEHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBarebLCKHe JeiCTBUSA.

UCIIOJI30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUN MHCTPYMEHT MTO3HAHUS,
MPOBOAUTH IO CAMOCTOSITENIBHO COCTaBJIEHHOMY IIJIAHY OIBIT, HECJIOXKHBIN
bu3HYeCKil SKCIEPUMEHT, HEOOIBIIIOE UCCIIEIOBaHNE (DU3UIECKOTO SIBIICHUS;
OIICHHBATh Ha MPUMEHUMOCTbH U JIOCTOBEPHOCTh MH(GOPMAIIHIO, MTOJTYYEHHYIO B
XO0/J1€ UCCIIETOBAHUS U IKCTIEPUMEHTA;

CaMOCTOSTENbHO (POpMyIHpOBaTh O0OOIIEHUST M BBIBOABI MO pE3yJbTaTaM
MIPOBEAEHHOTO HAOIOICHNS, OTIBITA, UCCIICIOBAHNS,

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHENIIIEE pa3BUTHE (PU3NUECKUX MPOIECCOB, a
TaK)K€ BBIIBUTATh TMPEITNONIOKEHUS 00 WX Pa3BUTHUM B HOBBIX YCIOBUAX U
KOHTEKCTax.

Pabora ¢ unpopmaumeii:

NPUMEHSTh Pa3JIMYHBIE METONbI, WHCTPYMEHTHl U 3alpOChl MpPH TOUCKE U
orOope wuH(pOpPMAIMM WM J@HHBIX C YYETOM NPEIJIOKEHHOM Yy4eOHOU
puznyeckoil 3a1auu;

aHaJIM3UpPOBaTh, CHUCTEMATHU3UPOBaTh W HHTEPIPETUPOBATH HH(POPMALIHIO
Pa3IMYHBIX BUJOB U (HOPM IMPEICTABICHHS;

CaMOCTOATENIbHO ~ BBIOMpPATh  ONTHUMalIbHY!0  (GOpMYy  MpEICTaBICHUS
UHPOpMaAlMU ¥ WUTIOCTPUPOBATh pEIIaeMble 33Jaud HECJIOKHBIMU CXEMaMH,
JTuarpaMMaMu, UHOU TpaduKoil U UX KOMOMHAITUSIMHU.

KoMMyHHMKAaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIe 1eHCTBUS:

B XOJIe 00CYXKJICHUs] y4eOHOro Marepualia, pe3yJbTaToB JIabOPaTOPHBIX PadOT
M TIPOEKTOB 3aJaBaTh BOIPOCHl MO CYHIECTBY OOCYXJIaeMOl TeMbl U
BBICKA3bIBaTh WJCH, HAIEJICHHBbIC HA pEIIeHHWE 3aJaud U TMOJJEp>KaHue
01aro>keyIaTeIbHOCTH OOIIEHHS;

COTIOCTaBIIATh CBOM CYXXJCHHUS C CYXICHHUSIMH APYTHX YYaCTHUKOB JHAJIOTA,
0oOHapyKUBaTh Pa3IMUME U CXOJCTBO MO3UIUH;

BBIPAKATh CBOIO TOUKY 3PCHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

MyOJIMYHO TPEACTABIATh PE3YJbTaThl BBIMOJHEHHOTO (DU3MUYECKOTO OIbITa
(3KCcTepUMeHTa, UCCIEA0BaHUS, IPOEKTA);

MOHMMAaTh W WCIOJb30BaTh MPEUMYIIESCTBA KOMaHIHOW W WHIWBHIyaIBHOU
paboThI PU PEIICHUH KOHKPETHOU (PU3NYECKON TpOOIeMbl;

MPUHUMATBH I1I€JI1 COBMECTHOM JCSITEIIbBHOCTH, OPTaHU30BBIBATH JACHCTBUSA MO €€
JOCTIDKEHUIO: PACIIPEACNIATh POJIM, OOCYXKIaTh MPOIECCHl W Pe3yIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
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e BBINOJHATH CBOIO 4YacTh pPaOOThI, JOCTHras KadeCTBEHHOIO pe3yJbTaTa IIo
CBOEMY HAIIPABJICHUIO U KOOPAMHHPYS CBOU ACHCTBHUS C APYTMMH YJICHAMU
KOMaH/Ibl;

e OIICHMBAaThb KAayeCTBO CBOETr0 BKJIaJa B OOUIMI MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIEHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryisiTuBHbIE YHMBepPCAJbHbIE YueOHbIe 1eliCTBHUSA

Camoopranusanus:

e BBIABJISITH MPOOJIEMBI B JKH3HEHHBIX W yUEOHBIX CUTYaIMsIX, TPEOYIONTUX IS
pereHus: GU3NUeCKUX 3HaAHU;

e OpHEHTHPOBATHCA B  PA3JIUYHBIX  NOAXOJAX  MPUHATUSA  PEIICHUHN
(MHOUBHyaTbHOE, TPUHITUE PEIICHUS B TPYIINE, MPUHATHE pEIICHUN
rpynmnoi);

e CAMOCTOSITENIBHO COCTAaBJISATH AJNTOPUTM pEIICHHs (PU3MUECKOW 3adaud WU
[UIaHa UCCIIEJOBaHUS C YYETOM HUMEIOUIUMXCA PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApryMEHTUPOBATH MPEIJIaracMbl€ BAPUAHTHI PEIICHUN;

e JIeNIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

e J1aBaTh aJICKBATHYIO OLICHKY CUTYallMd U MPEJIaraTh IJIaH €€ U3MEHEHHUS;

e OOBACHATH  TNPUYMHBI  JOCTIKEHUS  (HEJOCTIDKEHMs])  pe3yibTaToB
NeSITeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCII€ B XOJ BBIMOJHEHUS
(U3HUECKOro MCCIEAOBAHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSTENBCTB,
WU3MEHHBIINXCS CUTYaIlMH, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIINX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUSM;

e CTaBUTh ceOsl HA MECTO JAPYroro 4eioBeKa B XOJAE Clopa WIM JUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUSI U JIOTUKY JPYroro;

e TMpHU3HaBaTh CBOE MPaBO HAa OMMOKY NpPHU pEHIeHUH (PU3NYECKUX 3a7a4 WJIU B
YTBEPAKACHUAX HA HAYYHBIE TEMBI H TAKOE K€ PaBo APYroro.

NPEAMETHBIE PE3YJIBTATHI

K xoHiry oOydeHuss B 7 KJjacce NMpEAMETHBIC pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMCHHUIA:

e HCIOJBL30BAaTh TMOHATHSA: (DU3UYCCKHE W XUMHUYCCKHC SIBICHHS, HAOJIOICHUE,
OKCIIEPUMEHT, MOJIENb, THUIIOTE3a, CIUHUIBI (PU3NYECKUX BEIUYUH, aTOM,
MOJICKYyJla,  arperaTHble  COCTOSHUS  BemiecTBa  (TBEpAOE,  KHUIKOE,
razoo0pa3Hoe), MeXaHWYECKOE JBIKECHHE (paBHOMEPHOE, HEPABHOMEPHOE,
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NpSIMOJIMHEMHOE), TpaeKTopus, paBHOACHCTBYIOIAs Cuia, AepopMarus
(ynpyras, miacTu4eckas), HEeBeCOMOCTb, COOOIIAIOITUECS COCY/IbI,

pasznuuath sBieHUS (AudQy3us, TEIIOBOEe IBMKEHHE YaCTHI[ BEIIECTBA,
PaBHOMEPHOE JBIKEHUE, HEPAaBHOMEPHOE JBUKEHUE, UHEepLus,
B3aMMOJICHCTBHE TEJI, PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHONW OCBIO
BpalleHus, Neperaya JaBICHUS TBEPABIMU TElIaMH, >KUJIKOCTAMH M Tra3amH,
aTMoc(epHoe TaBJieHue, TUIaBaHUE TEJ, IPEBPAILICHUS MEXaHUYECKON SHEPTUN)
[0 ONHCAaHWIO MX XAapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE M3YyYEHHBIX (PU3MUECKUX SIBJICHUI B OKPY’KaAIOLIEM
MHUpE, B TOM YHCIe (PU3NYECKUE SBICHUS B MPUPOJE: MPUMEPHI JBIKEHUS C
Pa3IMYHBIMA CKOPOCTSMH B XKMBOW W HEKHUBOW TNPHUPOAE, NEUCTBHUE CHIIbI
TPEHUs B MPUPOAEC U TEXHHUKE, BIHUSAHHUE aTMOC(PEPHOTO JABJICHUS Ha >KUBON
OpraHu3M, IUIaBaHHWE pbIO, phIYard B TeEJE YEJIOBEKa, IPU 3TOM INEPEBOIUTH
MPaKTUYECKYI0 3aJadyy B YYE€OHYI0, BBLICISATH CYIIECTBEHHbIE CBOMCTBA
(npu3Haku) GU3NUECKUX SIBJICHUM;

ONKCHIBATh M3YYECHHBIE CBOWCTBA Tel M (DU3MYECKUE SBICHUS, HCIOJbB3YS
¢uznyeckue BeMUuUHBbl (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEMsl, IMYTb,
CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSKECTH, BEC Teja, CHIIA
TpeHus, JaBjeHue (TBEPAOro Teina, XKUAKOCTH, ra3a), BHITAJKHUBAIOLIAS CUJIA,
MexaHu4eckas padoTa, MOIIHOCTb, MJI€YO CUJIbl, MOMEHT CHJIbI, KO3()PUIIMEHT
MOJIE3HOTO JEUCTBUS MEXaHU3MOB, KUHETUYECKasi U MOTEHIUAIbHAs SHEPTus),
OpU ONUCAHWUU TPABUIBHO TPAKTOBAaTh (PUIMUYECKUI CMBICI HCIIONIb3yEMbIX
BEJIMYMH, MX OOO3HAUYEHHUS U EAMHMUIBI (PU3NYECKUX BEJIMYMH, HAXOIUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEJIMYMHY C JPYTUMU
BEJIMYMHAMH, CTPOUTh TpaQUKA H3YUYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX
BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS U MPOLIECCHI, UCTIOIb3YSI
MpaBuWia CJIOXKEHUs cuil (BIOJIb OJHOM TpsiMoit), 3akoH ['yka, 3akon Ilackais,
3aKOH Apxumeza, MpaBUJIO paBHOBECUs pblyara (0J0Ka), «30J0TOE MPABUIION
MEXaHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOW HHEepruu, MpU STOM JaBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTHYecKoe
BBIPA)KCHHE;

OOBACHATH (PU3UYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHCJIE U B
KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBIATH
MPUYNHHO--CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTHYECKHX
maroB ¢ oOmopod Ha 1—2 WH3yYEHHBIX CBOWCTBA (U3MYECKUX SIBICHHUM,
(pu3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;
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pemath pacy€THbIE 3a1ayll B 1—2 MEHCTBUS, UCMONB3YS 3aKOHBI U (POPMYIIHI,
CBsI3bIBAONIME (PU3UUECKHE BEJIMUYMHBI: HA OCHOBE aHAJIM3a YCJOBHS 3aJadyd
3alUChIBaTh KPATKOE YCJOBHE, TMOJACTABIATh (PU3NYECKUE BEIMYMHBI B
GopMysnBl M OPOBOAMTH  pacy€Tbl, HAXOAWUThb CIPABOYHBIC JIaHHBIE,
HEOOXOAMMBIE JJISl pELIeHMs 3a/lad, OLICHUBATh PEAIMCTUYHOCTH IMOJYyYEHHOM
(U3HYECKON BEIINYUHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIU (PU3HUECKUX
METOJI0B, B ONMCAHUN MCCIIEOBAHUS BBIIEIATH MPOBEPSIEMOE MPEANOTI0KEHUE
(rumotesy), pas3iuMyarb U HUHTEPHPETUPOBATH IOJYUYEHHBIH pE3yJIbTarT,
HaXOJWUTh OIIMOKHU B XOJI€ OIBITA, JA€JaTh BBIBOBI IO €r0 PE3yJIbTaTaM;
MPOBOAMUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBJICHUM WU (PU3HUECKUX
CBOMCTB Tell: (OPMYJIHPOBATH NPOBEPSEMBIE MPEANOJIOKEHUS, COOHpATh
YCTaHOBKY U3 NPEUIOKEHHOIO 00O0pYJOBaHMs, 3alUCBHIBATH XOJ OIBITA U
(opMyIUpPOBATH BBIBOJIBI;

BBINIOJIHATH NPSAMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, Macchl Tena, 00bEéma,
CWJIbI M TEMIIEPATYPHI C UCIOJIB30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX MPHOOPOB,
3alUChIBaTh TMOKa3aHWs NOpuOOpOB € Yy4YETOM 3a7JaHHOW  aOCONIOTHOM
NOTPEIIHOCTU U3MEPEHNN;

IPOBOJUTH HCCJEIOBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BEIMYUHBI OT
ApPYrol ¢ MCHOJIb30BAaHUEM MPSAMBIX HM3MEpPEHUM (3aBUCHUMOCTU NYTH
PAaBHOMEPHO JBIXKYLIErOCs Tejla OT BPEMEHU JIBHXKEHHS TeNa, CHJIbI TPEHHS
CKOJIbKEHUS OT Beca Tela, KayecTBa OOpabOTKM IOBEPXHOCTEM Ten M
HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOLAJAM CONPUKOCHOBEHMS TEJN, CHIIbI
YyIPYyrocTH OT Y/UIMHEHHUS MPYKHUHBI, BBITAJKMBAIOIIEH CHIBI OT 00BEMa
MOTPYKEHHONW YacTH Tela M OT IUIOTHOCTH KHUJKOCTH, €€ HE3aBUCHUMOCTU OT
IJIOTHOCTU Te€Na, OT TIyOHWHBI, HAa KOTOPYIO MOTPY>KEHO TeJl0, YCIOBUU
IUIaBaHUS TeJ, YCIOBUM paBHOBECHs pblyara U OJIOKOB), y4yacTBOBaTh B
IUIAaHWPOBAHUU Y4€OHOTO HCCIIEeIOBaHUs, COOMpPATh YCTAHOBKY M BBINOJIHSATH
U3MEpPEHHUs], CJeays NpPeasioKEeHHOMY IUIaHy, (UKCUpOBaTh pe3yibTaThl
MOJIyYeHHOM 3aBHUCHUMOCTH (PU3WYECKUX BEJIMYUMH B BHUJAE NPEIJIOKEHHBIX
TaOJIMIl U TPaPUKOB, A€JIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMUS;
MPOBOANTH KOCBEHHBIE U3MEpPEHUs (PU3MUYECKUX BEJIIMYMH (IJIOTHOCTH BELIECTBA
KHUJIKOCTH M TBEPAOTO Tela, Cuja TPEHUs CKOJIBKEHHUs, NaBJICHUE BO31yXa,
BBITAIKMBAIOIIAST CUJIa, JEHCTBYIOLIAs Ha MOrPYXEHHOE B KUAKOCTH TEIO,
KO3 QUIIMEHT TMOJe3HOro  ACHCTBUS  MPOCTBIX  MEXaHU3MOB),  Cleays
NPEIJIOKEHHOW HWHCTPYKLUMHU: TIPU  BBIIOJIHEHUU HU3MEpPEHH coOupath
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE HCKOMOM BEJIMYUHBL;
coOI0/IaTh TMpaBWJia TEXHUKH OE30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;
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YKa3bIBaTh MPUHIHUIEI EHCTBUS MTPUOOPOB U TEXHUYECKUX yCTPOMCTB: BECHI,
TEPMOMETp, JAUHAMOMETP, COOOIIAIOIIMEecs] COCyAbl, OapoMeTp, pblyar,
MOJBUKHBIN 1 HETIOJIBH>KHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTH;

XapaKTepHU30BaTh MPUHIIUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOMCTB C OMOPOM HAa UX ONMUCAHUs (B TOM YHUCJIE: MOAIIMITHUKHI, YCTPOUCTBO
BOJIONIPOBO/IA, TUAPABIMYECKHUI MpPEecC, MAHOMETpP, BBICOTOMEpP, MOPIIHEBOM
HAcoC, apeoMETp), WCIOJB3Ys 3HAHHS O CBOMCTBAX (PU3WYECKUX SBICHUN H
HeoOxoauMble (PU3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOIUTH NPUMEPHI (HAXOIUTh MHPOPMALUIO O MPUMEPAX) MPAKTUYECKOIro
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM KU3HU JIJIs1 0OecreueHus
0€30MacHOCTH IIpU OOpAIIEHUHU ¢ TPUOOpAMU U TEXHUYECKUMU YCTPONCTBAMH,
COXpPAaHEHUS 37I0pOBbSI M COOIOJICHUS HOPM DKOJOTUYECKOTO TMOBEICHUS B
OKPYIKaroIIEn Cpee;

OCYIIECTBJISITH OTOOP UCTOYHUKOB MH(popMaluu B MIHTepHETE B COOTBETCTBUU
C 3aJJaHHBIM TTOMCKOBBIM 3alIPOCOM, HA OCHOBE HUMEIOIIUXCSA 3HAHUU U MyTEM
CpPaBHECHMS PpA3JIMYHBIX HCTOYHUKOB BBIJIENATh HHQPOpPMAIUIO, KOTOpas
SIBJISIETCS MPOTUBOPEYUBOM UITU MOXKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TMPU BBITIOJHEHUH YYEOHBIX 3aJaHuil HayYHO-TIOMYJISIPHYIO
TUTEPATYpy (U3HUECKOTO COJIepKaHMs, CIPaBOYHbIE MaTepuasbl, PECypChI
cetu  HWurepHer, BiajeTh OpuUEMaMM  KOHCHEKTHPOBAHUS  TEKCTA,
npeodpazoBanusi THGOPMALIUKU U3 OJTHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;
co3zaBaTh COOCTBEHHBIC KpaTKHE IHUCbMEHHBIE W YCTHBIE COOOIICHMSI Ha
OCHOBE 2—3 UCTOYHUKOB MHGPOpMAIINK (GU3UUECKOTO COJIEPIKAHMS, B TOM YHCIIC
nyOJIUYHO JeNiaTh KpaTKUE COOOIIEHUS O pe3yJbTaTax MPOEKTOB MM yU4eOHBIX
WCCJIEIOBAHNM, MPHU 3TOM T'PaMOTHO MCIIOJIb30BaTh M3YUYEHHBIA TMOHSITUWMHBIN
ammapar Kypca (pu3uKku, COpOBOXK/IaTh BRICTYIJICHUE MPE3EHTAILINECH;

IpU  BBIIOJIHEHUH YYE€OHBIX TPOCKTOB M HCCICAOBAHUM pacmpenessiTh
00S13aHHOCTH B TPYIINE€ B COOTBETCTBUHU C MOCTABJICHHBIMU 3aJla4yaMU, CJICIUTh
3a BBITIOJIHEHUEM IUIaHa ASUCTBUM, aJleKBaTHO OIICHHMBATh COOCTBCHHBIM BKJIA
B JICSITEIHLHOCTh TPYIIbI, BHICTpPAaUBAaTh KOMMYHHMKATUBHOE B3aUMOJCHCTBUE,
YUYHUTHIBAsi MHCHUE OKPY>KAIOITUX.

K xoniy obydenuss B 8 kjacce mpeaMmeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHI:

VCIIOJIb30BAaTh MOHATHSA: Macca M Pa3MEPbl MOJIEKYJ, TEIUIOBOE JIBUKECHHUE
aTOMOB M MOJIEKYJI, arperaTtHble COCTOSIHHS BEIIECTBA, KPUCTAJUIMUYECKUE U
amop(HbBIC TeNla, HACBHIIICHHBIH W HEHACHIIIICHHBIM Tap, BJIAXKHOCTh BO3IyXa,
TeMIIEpaTypa, BHYTPEHHSSI DHEPrus, TEIUIOBOW JBHUIAaTENb, SJIEMEHTAPHBIN
BJICKTPUYECKUN 3apsjl, DJICKTPUYECKOE MOJIE, MPOBOAHUKH W JIHAIJIEKTPUKH,
ITOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T10JIE;

24



paznuyuath SBJICHUS (TEIJIOBOE pACIIMPEHHE U CKaTue, TeIuionepeaaya,
TEIUIOBOE pPAaBHOBECHE, CMAayMBaHUE, KaNWJULSIPHBIC SIBIICHUS, HCIAPEHHUE,
KOHJICHCAIUsl, I[UIABJICHUE, KpuUCTauih3auus (OTBEpACBAaHUE), KHUIICHHUE,
Terionepeaada (TEIUIONPOBOAHOCTh, KOHBEKIIUS, H3JIYYEHHUE), DJICKTPU3AIIUS
TeJ, B3aUMOJICHCTBHUE 3aps/iOB, JCHCTBUS JJICKTPUUYECKOIO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aUMOJCHCTBHE MArHUTOB, JEUCTBHE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM, DOJEKTPOMArHWUTHAs WHIYKIMSA) IO OIHUCAHUIO WX
XapaKTePHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIUX JIAaHHOE
dbu3uYecKoe SABICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3UUECKUX SBJICHUN B OKPYKaIOIIEM
MUpE, B TOM 4Yuciae (GU3NYECKUE SBICHUS B TMPHUPOJE: IMOBEPXHOCTHOE
HaTsOKEHWE W KaNWUIAPHBIC SBJICHUS B NPHPOJAE, KPHUCTALIBI B TPHUPOJE,
uznyuenue CoiHIA, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHUE
pOChl, TyMmaHa, WHEs, CHera, OJJICKTPUYECKUEe sBIIEHUS B arMmocdepe,
AIEKTPUUYECTBO KUBBIX OPTaHU3MOB, MArHUTHOE TOJIe 3eMJIU, APeid MOTI0COB,
pOJIb MarHUTHOTO TIOJISI JUISl JKU3HU Ha 3emile, MOJISIPHOE CUSIHHUE, TPU HTOM
MEePEBOJIUTh MPAKTHUECKYIO 3a/lauy B YYE€OHYIO, BBIJICNATH CYIICCTBEHHBIC
CBOMCTBA (TIpU3HAKHN ) (U3UICCKUX SBICHUM;

OMKCHIBATh M3YYCHHBIC CBOMCTBA Tel M (U3UYECKUE SBJICHUS, HCHOIb3Ys
¢u3nUeckue BENMWYWHBI (TEeMIlepaTypa, BHYTPEHHSSI DSHEPTHS, KOJMYECTBO
TEIUIOTHI, YJIeJbHAsI TEIJIOEMKOCTh BEIECTBA, YyJeJbHAS TEIJIOTa IJIABJICHUS,
yJAelbHasl TEIUIOTa MapooOpa3oBaHUs, yIeiabHas TEIIoTa CropaHusl TOILIMBA,
KOA(h(DUIIMEHT TOJe3HOTO JIEWCTBHS TEIJIOBOM MAIlIMHBI, OTHOCHUTEIbHAs
BJIQXHOCTh BO3/lyXa, DJIEKTPUUYECKUM 3apsl, CHUJIa TOKa, OJJIEKTPUUECKOE
HaMpsOKEHUE, COMPOTHBIICHHE  MPOBOJIHUKA, YJIEJIBHOE  COMPOTHUBIICHUE
BEIIIECTBA, paboTa U MOIIHOCTh OJEKTPUUYECKOrO TOKa), NpPU OMUCAHUU
IpPaBUJIBHO TPAKTOBAaTh (DU3WYSCKUH CMBICI HCIOJIB3YEMBbIX  BEJIMYMH,
0003HaUeHUS W EIUHUIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONIUE JAaHHYI (U3UYECKYI0 BEIWYMHY C JPYTMMH BEIHMYMHAMH,
CTPOUTH TpaUKN N3YICHHBIX 3aBUCUIMOCTEH (PH3NYECKUX BEITMYHH,
XapaKTepru30BaTh CBOMCTBA TeJl, (PU3UUYECKUE SIBJICHUS U MPOLIECCHI, UCTIOIb3YS
OCHOBHBIC TIOJIO)KECHHSI MOJICKYJIIPHO--KUHETUYECKOM TEOpPHH  CTPOCHUS
BEIIIECTBA, MPUHIIUAI CYNEPIO3UIINN TOJeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH
coxpaHeHMs 3apsna, 3akoH Oma mis ydacTka 1enu, 3akoH Jlxoyns—JleHia,
3aKOH COXPAHEHMSI DHEPruu, MpU 1TOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY
3aKOHA ¥ 3aITUCHIBATH €T0 MAaTEMAaTUYECKOE BhIPAKECHNUE;

OOBACHATH (PM3UYECKHUE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTYaIHi IIPaKTHKO-OPHEHTHPOBAHHOTO Xapakrepa: BBISIBJISTD
NPUYUHHO-CJICICTBCHHBIC CBSI3U, CTPOUTh OOBSICHEHHE M3 |—2 JOTHYECKUX
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mlaroB ¢ Omopoil Ha 1-2 W3y4eHHBIX CBOMCTBAa (DU3UYECKUX SIBICHUH,
$u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3aaydl B 2—3 NEHCTBUS, UCIOJB3YS 3aKOHBI U (POPMYIIHI,
CBsI3bIBAOIIME (PU3UUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJOBMS 3aJa4yM
3alMCBIBaTh KPAaTKOE YCJIOBHE, BBIABIIATH HEAOCTATOK AAHHBIX IS PELICHUS
3a/la4d, BBIOMpPATh 3aKOHBI M (OPMYJbl, HEOOXOAUMBIE A €€ pEIICHMS,
OPOBOAWTH PACYETHl M CpPAaBHHUBATh IMOJyYEHHOE 3HauYeHHE (HU3HUECKON
BEJIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh NMPU MOMOIIU (PU3HUECKUX
METOJIOB, MWCIHOJb3ysd ONHMCAHUE WCCIENOBAHMS, BBIACIATH IIPOBEPIEMOE
MPEANIOJNIOKEHNE,  OLICHUBATh  NPABUIBHOCTH  MOpSAJAKAa  IPOBEACHUSA
WCCIICIOBAHMS, 1€J1aTh BBIBOJBL,

IPOBOJUTH ONBITHI MO HAOIIONECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB TeJl (KanWJUIAPHBIE SIBJICHUSA, 3aBUCUMOCTD JIaBJICHHS BO3yXa OT €ro
o0b€Ma, Temmeparypbl, CKOPOCTH MpOLIEcCa OCTHIBAHWA W HArpeBaHusl MpuU
M3JIyYEHUH OT IIBETa M3JIy4Yaromie (Moriomaromei) NoBEpXHOCTH, CKOPOCTh
WCIIAPEHHST BOABI OT TEMIIEPATYPBI KUJIKOCTH M IUIOIIAAU €€ MOBEPXHOCTH,
JJEKTpU3aLMsd  TeJI M B3aUMOJCHUCTBUE  DJICKTPUYECKUX  3apszoB,
B3aMMOJICHCTBHE IIOCTOSIHHBIX MAarHUTOB, BU3yaJIM3allMs MAarHUTHBIX IOJIEH
ITIOCTOSTHHBIX MAarHUTOB, JEUCTBUS MAarHUTHOIO ITOJS HAa NMPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMArHUTa, CBOWCTBA AJIEKTPOJBUTATENSI MOCTOSHHOIO TOKA):
(GopMynupoBaTh NpOBEpsieMble MPEANOJIOKEHUS, COOMpPaTh YCTAHOBKY W3
PEJIOAKEHHOTO O0OpYyIOBaHUs, ONMUCHIBATH XOJ ONbITa M (HOPMYIHPOBATH
BBIBOJIBL;

BBITIOJIHATD TPSIMBIE W3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHOM BIIAKHOCTH
BO3JlyXa, CHJIbI TOKA, HAIPSLDKEHMSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3MUECKUX BEIMYMH, CPABHUBATH PE3YIbTAThl U3MEPEHUM C yUETOM
3aJIaHHON a0COJIOTHOM TOTPENTHOCTH;

MPOBOAUTL HCCIICIOBAHUE 3aBUCUMOCTH OJHOU (DUM3UYECKOW BEIUYUHBI OT
JIPYroi ¢ UCHIOJIB30BAHUEM MPSAMBIX U3MEPEHUI (3aBUCUMOCTh CONPOTUBIICHUS
IPOBOJHUKA OT €ro JJIMHBI, IUIOIIAAW TNONEPEYHOTO CEYEHHUS WU YIEIbHOIO
CONPOTHUBJICHUS BEIIECTBA MPOBOJHMKA, CHJIBI TOKA, MAYIIETO 4Yepes
ITPOBOJIHUK, oT HaIpsHKEHUS Ha IIPOBOJHUKE, UCCIIEJOBAaHNE
MOCJIEIOBATENBbHOTO M MapajuleIbHOrO0  COCAMHEHUH  IPOBOJHUKOB):
IUTAHUPOBATh MCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY W BBIMIOJHATH M3MEPEHUS,
clenys Tpeasio)KEHHOMY TIUIaHy, (DMKCHpPOBATh peE3yJbTaThl MMOJYYEHHOM
3aBHCHUMOCTH B BHJ€ TaONHIl M TpadUKOB, JeNaTh BBIBOJBI IO PE3yJibTaTaM
HCCIIEIOBAHNS;
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MPOBOAWTh KOCBEHHbIE H3MEpeHUs (U3MUECKUX BeNUYMH  (yAelbHas
TEIIOEMKOCTh BEIIECTBA, COMPOTUBIECHUE MPOBOJHMKA, pabOTa M MOIIHOCTDH
AIIEKTPUIECKOTO TOKa): TUTaHUPOBATH U3MEpEHHUS, cobuparpb
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CJEIys MPEeAJIOKEHHOM WHCTPYKUUU, U
BBIYKCIIATh 3HAUCHHE BEJIMUMHBI;

coOMIoaTh MpaBujia TEXHUKH O€30MacHOCTH Mpu paboTe C¢ 1adopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIHUIBI JEHCTBUSI M3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPONCTB C OMOpOM Ha MX OMucaHus (B TOM 4YHUCJE: CUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMETP, BOJBTMETP, CUETUUK
AIIEKTPUYECKON PHEPTUH, SJICKTPOOCBETUTEIbHBIC MPUOOPHI, HArpeBaTEIbHbBIC
AIEKTPONPUOOPHI (mpumMepsl), AIEKTPUUYECKUE MPEIOXPAHUTEIIH,
AJIEKTPOMArHuT, 3JEKTPOABUIATEIb MMOCTOSHHOTO TOKAa), MCIIOJIb3Ys 3HAHUS O
CcBOMcTBaxX  (U3MUECKUX  SBJICHMM U HEOOXoIuMble  (PU3MUECKHE
3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA U M3MEPHUTEIbHBIE MPUOOPHI
M0 CXeMaM M CXEMaTHYHBIM PHCYHKaM (KHUIAKOCTHBI TEPMOMETp, TEPMOC,
ICUXPOMETP, TUTPOMETP, JBHUraTellb BHYTPEHHEIO CrOpaHMs, 3JIEKTPOCKOII,
peocTaT), COCTaBIATh CXEMbI AJIEKTPUUYECKUX LIETEel C MOCIEeI0BAaTEIbHBIM U
napajuiebHBIM COCIMHEHUEM DJIEMEHTOB, pa3lindasl YCJIOBHBIE O00O3HAUCHUS
AJIEMEHTOB JJIEKTPUUECKUX LEIEH;

OPUBOJAUTH HPUMEPHI (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTro
UCTIOJIb30BaHUs (PU3MUYECKUX 3HAHUHM B MMOBCEJIHEBHOM KU3HU AJIs1 00€CIIeUeHU s
06e30macHOCTH TIPH OOpaIleHUH C MPUOOPAMU U TEXHUYECKUMHU yCTPONCTBAMH,
COXPAaHEHHUsI 370POBbsI U COOJIOJIEHUS HOPM JKOJIOTUYECKOTO TIOBEIEHHUS B
OKPYXarUIEH Cpee;

OCYILIECTBIIATh NMOUCK MHPOpMaLMKU (pundeckoro coaepxanus B MHtepHere,
Ha OCHOBE WMEIOIIUXCS 3HAHUH M MyTEM CpPAaBHEHUS JOIMOJHUTEIbHBIX
HMCTOYHUKOB BBIJCIATH HHPOPMAIIHIO, KOTOpas SABJISACTCS MPOTHUBOPEUNBON HITH
MOKET ObITh HETOCTOBEPHOM;

UCTIONb30BaTh TPH BBIMOJIHEHUN YYEOHBIX 3aJlaHUil HAayYHO-TIOMYJISPHYIO
JUTEepaTypy (PHU3NYECKOTO COJIECp)KaHUs, CIPAaBOUYHBIE MaTepuaibl, PECYpChl
cetu  MHTepHeTr, BiajeTb NpuéMaMu  KOHCIEKTHUPOBAaHUS  TEKCTa,
npeobOpazoBanus HHGOPMAIIUU U3 OJTHOW 3HAKOBOUM CUCTEMBI B JIPYTYIO;
co3/71aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHMS, 0000111as
MH(GOPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COACpM aHHs, B TOM
qucie  MyOJu4YHO OPEICTaBIsATh  pPE3yJbTaTbl  MPOEKTHOM  WJH
HCCJIEIOBATENIbCKON  JI€ATEIbHOCTH, MpPU 3TOM TPAMOTHO HCHOJIb30BaTh
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M3YYEHHBIN MOHATUHHBIN anmnapar Kypca (pU3uKu, COMPOBOKAATH BHICTYIIJICHUE
MPE3CHTAIUEN;

IIPU BBITIOJIHEHUHU yYEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKHX MPOLIECCOB
pacnpenenarTb O00s3aHHOCTH B TPYIIE B COOTBETCTBHUM C IOCTaBICHHBIMHU
3a/layaMy, CJIEINTH 3a BBIIOJHEHUEM IUIaHA JACHCTBUN U KOPPEKTUPOBATH €TO0,
aJ€KBAaTHO OLEHHWBAaThb COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb TIPYIIIBI,
BBICTpAaNBaTh KOMMYHMKATUBHOE B3aWMOJEUCTBUE, MPOSBISAS TOTOBHOCTH
pazperaTb KOHQJIUKTHI.

K xoHiy oOydyeHuss B 9 kJjacce mpeiMeTHbIE pe3ybTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHA: CUCTEMA OTCUETA, MAaTEPHUAIIbBHAS TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHUYECKOro  ABWXKeHus, jAedopmauus (ymnpyras,
IUTACTUYECKas), TPEHUE, LIEHTPOCTPEMUTEIBbHOE YCKOPEHHE, HEBECOMOCTb U
HNEeperpy3kKu, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TENO, LEHTP TAKECTH
TBEPJOTrO Tea, PAaBHOBECHE, MEXAHUYECKUE KOJIEOAHWUS M BOJHBI, 3BYK,
MH(ppa3ByK M YyIbTPa3BYK,  JJIEKTPOMArHUTHBIE  BOJHBI,  IIKajaa
ANIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M AAJIbHO30PKOCTH, CHEKTPHI
UCITyCKaHUs W TMOIJIoNIeHus, ainb(da-, 6era- U raMma-u3iaydeHusi, U30TOIIbI,
SJIepHAsl PHEPTETHUKA;

paznuyaTh SBJIIEHUA (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSAMOJUHEHHOE
JBUYKEHUE, PABHOYCKOPEHHOE MPSAMOJIMHEMHOE JIB)KEHHE, CBOOOAHOE MaieHHUE
T€J, PABHOMEPHOE [BWKEHHE II0 OKPYXKHOCTH, B3aUMOJCUCTBHE Tell,
pEaKkTUBHOE JBI)KEHHE, KojeOaTeldbHOE JBIKEHHE  (3aTyxarouie |
BBIHYK/ICHHbIE KOJIeOaHUsI), pE30HAHC, BOJTHOBOE JABM)KEHUE, OTPAKEHUE 3BYKa,
MPSMOJIMHEWHOE PACIPOCTPAHEHUE, OTPAKEHUE U NPEITIOMIIEHUE CBETA, TIOJIHOE
BHYTPEHHEE OTpa)X€HUE CBETa, pa3oXKeHue Oenoro cBera B CHEKTP U
CIOKEHME  CHEKTPAJIBbHBIX  LBETOB, JUCHEPCUS  CBETA, €CTECTBEHHAs
PaaMOaKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOIrO CIEKTpa W3Iy4YEeHUs) IO
ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIINX
JAHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NYECKUX SABICHUNA B OKPY>KAIOIIEM
Mupe (B TOM uucie (pu3nyeckue SBICHUS B TPHUPOJC: NMPUIMBHI U OTIUBHI,
nBkeHue I1uiaHeT CONHEYHOM CHUCTEeMbl, PEAKTUBHOE JBUKEHHE >KUBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMU, 3€MIIETPACEHUE, CEHCMUUECKUE
BOJHBI, I[yHAMH, 53XO, ILBE€Ta TEJ, ONTUYECKHE SBICHHUS B MPHUPOJE,
OMoIOrHYecKoe ACUCTBUE BUIUMOTO, YIbTPaduOIETOBOIO U PEHTTEHOBCKOTO
W3IIy4CHHUM, €CTECTBCHHBIM pPAJAMOAKTUBHBIN (OH, KOCMHYECKHE JIyYH,
PaaMOaKTUBHOE U3IyUYE€HHE TPUPOIHBIX MUHEPAJTIOB, IEUCTBUE PAIUOAKTUBHBIX
U3JTyYeHU Ha OpPraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO
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3amayy B ydeOHYIO, BBIICIATH CYIIECTBEHHBIE CBONCTBA (TIPU3HAKH)
(Gu3NYECKUX SIBICHUH;

ONHUCHIBATh M3YyYEHHBIE CBOWCTBA Ted M (UIUYECKUE SIBICHUS, HCIOIB3YS
¢u3nuecknue BENMUYUHBI (CpelHssI M MrHOBEHHAs CKOPOCTh Tela Mpu
HEPABHOMEPHOM JIBW)KEHUHU, YCKOPEHHE, IepeMelleHue, IMyTh, YIioBas
CKOpPOCTb, CHJIa TpPEHHs, CWIa YOPYrOCTH, CHJIA TSDKECTH, YCKOpPEHHE
cBOOOIHOTO MaJIeHus], BEC Tella, UMITYJIbC TeJa, UMITYJIbC CHIIbI, MEXaHUYeCcKast
paboTa W MOIIHOCTb, IOTEHIMAJIbHAS DHEPrusi Teja, MOAHITOr0 HaJ
MOBEPXHOCTBIO  3€MJIM, TMOTEHIMAIbHAS JSHEPTrUs  CXKATOW  MPYKUHBI,
KUHETUYECKasi PHEprusi, MoJiHAsg MEXaHWYecKas SHEprus, Mepuoji U YacToTa
KOJIeOaHMi, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA,
MOKa3aTellb MPEJIOMJIEHUSI Cpellbl), NPH OMUCAHUU NPABUIBHO TPAKTOBATH
(u3NYECKUil CMBICT MCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS U €IUHULBI
Gu3MUeCKMX  BEIWYMH, HAXOAUTh (DOPMYJbI, CBS3BIBAIOIINE JAHHYIO
(pU3HYECKYIO BETUUYHUHY C IPYTMMHU BEJIMUYMHAMH, CTPOUTH TPa(UKU N3YUEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTEepHU30BaTh CBOMCTBA Tell, PU3NYECKUE SBJICHUS U MPOLECCHI, UCIOJIb3YS
3aKOH COXPAaHEHMSI DJHEPIHMHM, 3aKOH BCEMUPHOIO TITOTEHUS, MPHUHIIMII
CYINEPIIO3ULIMKA CHWJI, IPUHIMUI OTHOCUTENbHOCTU ['anmnes, 3akoHsl HproTOHA,
3aKOH COXpaHEHUs HMITyJIbCa, 3aKOHbl OTPAXXEHUS U TMPEJIOMIICHUS CBETAa,
3aKOHBI COXPAaHEHHMSI 3apsA0BOrO M MacCOBOT'O YMCEN MPH SAEPHBIX PEaKIUsX,
OpU 3TOM JlaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa W 3alHUCBIBATH €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3HUECKUE MPOLIECCH] U CBOICTBA Tell, B TOM YHUCIIE U B KOHTEKCTE
CUTYallMl TMPaKTHUKO-OPUEHTUPOBAHHOI'O XapakTepa: BBISABIATh MPUYMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢
omopoil Ha 2-3 U3YYEHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHUM, (PU3MUECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemiaTh pacu€THble 3aj7ayu (OMMparolIyMecs Ha CUCTEMY M3 2—3 ypaBHEHHI),
UCIIONB3Ysl 3aKOHBI U (POpPMYIIbI, CBsA3bIBatOUIME (DU3MUYECKUE BEIUUYMHBI: Ha
OCHOBE aHajJM3a YCJOBHUS 3aJaud 3alMChIBATh KPATKOE YCJIOBHUE, BBISBIATH
HEJIOCTAIONINE WM WU30BITOUYHBIE JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOaUMBbIE  JUIsl  peUIeHMs, TMPOBOAUTH  PAcu€Thl W  OLCHUBAThH
PEATUCTUYHOCTD MOJIyYEHHOTO 3HAaUCHUS (PU3HUECKON BEJIMYUHBI,
pacno3HaBaTh MPoOJIEMbI, KOTOPbIE MOXKHO PEIIMTh MPU MOMOIIU (HUIUUECKUX
METO/IOB, MCIOJIb3ysl OINMCAHUE HCCIEAOBAHMUS, BBIACIATh IPOBEPSIEMOE
MPEANONIOKEHUE,  OLICHUBATh  MPABWIBHOCTh  MOpSJAKAa  IPOBEACHUS
MCCJIEIOBaHMsI, JENIaTh BBIBOJBI, HHTEPIPETHPOBATh PE3yIbTAThl HAOIIOACHUIM
U OTIBITOB;
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MPOBOAMUTH OMBITHI MO HAOIIOACHUIO (DU3UYECKUX SIBICHUM WU (DU3HUECKUX
CBOMCTB Ten (M3y4eHHE BTOPOTro 3akoHa HBIOTOHa, 3aKOHa COXpaHEHHS
SHEPrUM, 3aBUCUMOCTh MIEpUOAa KOJCOAHUN MPYKUHHOTO MasTHUKA OT MAacChI
rpy3a U >KECTKOCTU TMPYKUHBl W HE3aBUCUMOCTh OT AaMIUIUTYABl MaJlbIX
KoJeOaHui, MPSAMOJIMHEHHOE PacIpOCTPAHEHUE CBETa, Pa3JIOKEHUE Oenoro
CBETa B CIIEKTp, M3yY€HUE CBOICTB H300paXCHHUS B IUIOCKOM 3€pKaje |
CBOMCTB M300pak€HUs MpeaMera B coOuparonieil JauH3e, HaOoIeHne
CIUIOLIHBIX M JIMHEHYAThIX CHEKTPOB HM3IYUYEHHUs): CaMOCTOSITEIbHO cOOMpaTh
YCTAaHOBKY M3 U30BITOYHOTO HaOOpa 00OpyAOBaHUS, ONMUCKHIBATH XOJ OIbITA U
€ro pe3yJibTaThbl, POPMYIUPOBATH BHIBOIBI;

OPOBOAUTH TMPU HEOOXOJUMOCTU CEPHUIO MPSIMBIX HU3MEPEHHM, Ompeaesss
CpelHEee 3HAuYeHHE u3MepsieMoill  BelMuuMHbl  ((POKYyCHOE  pacCTOsSHHE
coOuparomieid  JUH3bI), O0OOCHOBBIBATH  BBIOOp  crocoba  M3MEpeHus
(u3MepuTeapLHOTO MpUdopa);

OPOBOAWTH  HWCCIENOBAaHUE  3aBUCHUMOCTEH  (PU3MYECKHMX  BEIMYHUH  C
WCIIOJIb30BaHUEM TPAMBIX HW3MEpPEHUil (3aBUCUMOCTh MYTH OT BPEMEHH MPHU
PaBHOYCKOPEHHOM JIBMKEHUU 0€3 HadallbHOW CKOpPOCTH, Nepuojaa KoyeOaHui
MaTEMaTUYECKOTO0 MasSTHHKA OT JJWHBI HUTH, 3aBUCUMOCTH yTja OTpPaXXKEHUS
CBETa OT yIJIa MaJIeHUs U yriia MPeJIOMJICHUS OT yrila MajeHus): TUIaHUPOBATh
WCCIIEIOBAaHUE, CAMOCTOATENIBHO  COOMpaTh  YCTaHOBKY, (PHUKCHpOBaTh
pe3yNbTaThl MOTYYCHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUAE TaOIHUI] U
rpaduKoB, AeNaTh BHIBOBI [0 pe3yIbTaTaM HUCCIIEIOBAHMS;

IPOBOJAUTH KOCBEHHBIEC U3MEPEHUSI (PU3NUECKUX BEIMYUH (CPEIHss CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUJKEHUH, YCKOPEHHE CBOOOJHOTO
nafeHus, >KECTKOCTh TPYXHUHBI, KOIPPHUIMEHT TPEHUS CKOJIBKEHUS,
MexaHudeckas paboTa M MOIIHOCTh, YacToTa U TMEpUoja  KoJeOaHHit
MaTeMaTUYeCKOT0 U MPY>KMHHOT'O MasiTHUKOB, ONTHYECKasi CHJIa cOOMparoLiei
JUH3BI, PAJAUOAKTUBHBIN  (OH): IUIAHUPOBATH HM3MEPEHUs, COOUpPaThH
DKCIIEPUMEHTAIbHYI0 yCTAHOBKY H  BBINOJHATH  W3MEpPEHUs,  CIeays
OPEIJIOKEHHOW  WHCTPYKIMH,  BBIYUCIATH  3HAYEHUE  BEIWYUHBI U
aHAJIM3UPOBATh TMOJYYCHHBIE PE3yJNbTaThl C YYETOM 3aJaHHOM IMOTPEIIHOCTH
W3MEpPECHUN;

coOo/IaTh TMpaBWJia TEXHUKH O€30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKKM U3YYEHHBIX  (PU3UYECKHX  MOJENeH:
MaTepuagbHas TOYKa, a0COJIIOTHO TBEPJOE TEJNO, TOYEUHBIM HCTOYHUK CBETa,
Jy4, TOHKAs JIMH3a, IJIaHETapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJIEIh AaTOMHOTO

Aapa,
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XapaKTepU30BaTh MPUHILIMIIBI JEHCTBHUS M3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOWCTB € OMOPOM Ha MX ONUCAHUA (B TOM YHCIIE: CIUAOMETP, JATUYUKH
MIOJIOKEHUS, PACCTOSIHUSL M YCKOPEHHsSI, PAKETa, 3XOJOT, OYKH, NEPHCKOII,
¢oroanmapaT, ONTUYECKUE CBETOBOJbI, CIIEKTPOCKOIN, JO3UMETpP, Kamepa
Bunecona), ucnonp3yss 3HaHMS O CBOWCTBaX (DM3MYECKUX SIBJICHUU U
HeoO0X0ouMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH HW3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJIOTMUYECKHUX IPOLECCOB INpHU
pELICHNN y4eOHO-IIPAKTUYECKHUX 3a]1a4, ONTHYECKHE CXEMbl JUIsl OCTPOEHUS
N300pakeHH B IIJIOCKOM 3€pKajle U coOuparoiien JuH3e;

OPUBOIUTH MPUMEPHI (HaXOAuTh MH(GOPMAIMIO O MPUMEPax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MMOBCEHEBHOM MKU3HU JIJIs1 00€CTIEUCHUS
0€30MacHOCTH IIpU OOpalllEeHUU ¢ IpUOOpaMU U TEXHUYECKUMU YCTPONCTBaAMHU,
COXPAHEHHUsI 370POBbsl U COOJIIOJICHUS HOPM 3KOJIOTMYECKOTO IIOBEJIECHUS B
OKPYXaroUIEH Cpee;

OCYUIECTBJIATh MOMCK MHPOpMauuu (puzmyeckoro coaepxanus B MHtepHere,
CaMOCTOATENbHO ~ (OpMyJIMpYysl  TOWCKOBBIA  3alpoc, HAXOOUTh MYTHU
ONpe/eNeHUs]  JIOCTOBEPHOCTU  IOJYYEHHOM HMHQOpMAlMM Ha  OCHOBE
UMEIOIINXCS 3HAHUM U JOTIOJTHUTENBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJHEHUU YYEOHBIX 3aJaHUi HAyYHO-TOMYJISPHYIO
IUTEPATYpPy (PU3HUECKOTO COJIEpKaHUs, CIPaBOYHBIE MaTepUaibl, PECYpPChI
cetu  HMHrepHer, BuageTh NpUEMAMU  KOHCIIEKTUPOBAHUS  TEKCTA,
npeodpazoBaHusl HHGPOPMALIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaThb COOCTBEHHBIC IHCHbMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
uHpOpMaMM U3 HECKOJbKMX HCTOYHUKOB (DU3MUECKOrO COJEp KAHMS,
MyOJMYHO MPEACTAaBIATh PE3yJbTaThl MPOEKTHOM WM HCCIEA0BATEIbCKOM
NEATEIBbHOCTH, IIPU 3TOM T'PAMOTHO HCIIOJIb30BAaTh W3YYEHHBIN IMMOHATUHHBIN
anmapaT HM3y4aeMoro pasaena (QHU3MKU U CONPOBOXKAATh BBICTYIJICHUE
Mpe3eHTalren ¢ yU€TOM 0COOEHHOCTEN ayUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
Ne  HaummeHoBaHue
(undposbie)
n/ pa3aesioB U TeM Koutpoabn  IIpakTHyeck
Bcero oOpa3oBaTejibHbIE
n NMpoOrpamMmbl bie padoThI ue padoTsbl
pecypchl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
PUBIKA - HAVKA O bu6mmoreka [IOK
1.1 K 2 https://m.edsoo.ru/7f416
pupoJie 194
DUSHUCCKIE bubmuoreka [JOK
1.2 2 1 https://m.edso00.ru/7f416
BEJIMYUHBI
194
EcrecTBenHoHayun bubnnoreka [JOK
1.3 BIil METOT 2 1 https://m.edsoo.ru/7f416
MO3HaHUs 194
Utoro no pazneny 6

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA

Crpoctiie bubmuorexa [JOK
2.1 P 1 https://m.edsoo.ru/7f416
BEILIECTBA
194
JIBrokeHue u bu6mmoreka [IOK
2.2 B3aUMOJICHCTBHE 2 1 https://m.edso00.ru/7f416
YacTUI| BELECTBA 194
ArperatHble bubnuoreka [IOK
2.3 COCTOSIHHS 2 https://m.edsoo.ru/7f416
BEILICCTBA 194
Hroro no pazneny 5
Paznen 3. /IBuskeHne U B3auMo/ieiicTBue Tej
MexaHndeckoe bubmorexa [JOK
3.1 3 https://m.edsoo.ru/7f416
JBIKEHUE
194
WHeprms, Macca bubnmoreka [JOK
3.2 pHHs, ’ 4 1 https://m.edso00.ru/7f416
IIJIOTHOCTh
194
bubmuorexa [JOK
3.3 Cuta. Bunsr cun 14 1 2 https://m.edsoo0.ru/7f416
194
Hroro mo pazneny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH M ra30B
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JlaBneHue.
[Tepenaua
JTaBJICHUS
4.1 . 3
TBEPABIMU TEJIaMHU,

KHUIKOCTAMHU U

bubmuoreka [JOK
https://m.edsoo.ru/7f416
194

razaMu
Tasncuue bu6mmoreka [IOK
4.2 5 https://m.edsoo.ru/7f416
KUIKOCTH
194
bubmuoreka [JOK
A
43 vocheproe 6 https://m.eds00.ru/7f416
IaBJICHHE
194
[elictBue
JKUIKOCTHU U ra3a Ha EI/I6J'II/IOTCKH HOK
4.4 . 7 3 https://m.edsoo.ru/7f416
MOTPpYXEHHOE B
194
HUX TCIIO
Utoro no pazneny 21
Pa3nea 5. PaGora n MoHOCTDH. JHEpPrus
PaGora i bubmuorexa [JOK
5.1 3 1 https://m.edsoo.ru/7f416
MOIIIHOCTb
194
oocThie bubmuorexa [JOK
5.2 p 5 1 https://m.edsoo.ru/7f416
MCXAHU3MBbI
194
MexaHnndeckas bubmorexa [IOK
5.3 4 1 https://m.edsoo.ru/7f416
JHEpPTrUs 194
Hroro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO
YACOB I1O 68 12
[TPOTPAMME
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8 KUIACC

Kosaun4vecTBo 4acos JJIeKTPOHHbIE
Ne HaumenoBanme
(undposbie)
n/ | pasienoB U TeM Becer  Konrpoububl  IIpakTuueck
o0pa3oBaTeJibHbIE
1| NMporpamMmbl 0 e padoThl ue padoTsl
pecypchbl
Paznen 1. TensioBuIe ABJICHUSA
Crpoenue u bubnnoreka [HOK
11 CBOMCTBa 7 https://m.edsoo.ru/7f4181
BELLECTBA ce
TeIUIOBbLE bubmuorexa [JOK
1.2 21 1 6 https://m.edsoo.ru/7f4181
MIPOIIECCHI
ce
Utoro no pazneny 28
Paznen 2. DaekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DIIEKTpUUYECKHE
3apsiIbl. bubnuorexa [JOK
2.1 3apsiKEeHHbIE Tela 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aMMO/ICUCTBHUE
[TocTrossHHBIM bu6mmoreka [IOK
2.2 AIIEKTPUUYECKUI 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHITHbLe bubmuorexa [JOK
2.3 6 1 2 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
DJIEKTPOMAarHuTH bubmorexa HOK
24 P 4 https://m.edsoo.ru/7f4181
ast MHTYKIIAS
ce
Wroro mo paszneny 37
PeszepBHOe Bpemst 3
OBIIEE
KOJIMYECTBO
16.
YACOB IO 68 3 6.0
I[MPOI'PAMME
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9 KVIACC

KosnunuyectBo yacos DJIEeKTPOHHbBIE
Ne HaumenoBanue
(uudpossbie)
n/ | pasieoB U TeM Becer  KoHTpoabH IpakTHyeck
o0pa3oBaTe/ibHbIE
n MpOrpamMmbl 0 ble padoThbI ue padboThbl
pecypchbl
Pa3nea 1. Mexannueckue siBJeHHUS
MexaHn4ueckoe
[E—— bu6mmoreka [IOK
1.1 10 1 https://m.edsoo.ru/7f41a4
CHOCOOBI €10 a6
ONHUCaHUs =
BzaumoneiicTrue bubmorexa [IOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
Tl
a6
3AKOHbL bubmuoreka [JOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEHUs
a6
Wroro mo pazneny 40
Pa3pen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
bu6mmoreka [IOK
MexaHnunueckue
2.1 7 3 https://m.edsoo.ru/7f41a4
KoaeO0aHus
a6
MexaHuveckue bubmorexa HOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBL. 3BYK
a6
Hroro no paszneny 15

Paznen 3. 3J'IeKTp0MaFHI/ITHO€ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

ONEeKTpOMarHuTH
o Hoe i bu6mmoreka [IOK
3.1 6 2 https://m.edsoo.ru/7f41a4
AJIEKTPOMArHUTH a6
bI€ BOJTHBI T
Hroro no paszneny 6
Pasnen 4. CBeToBbI€ SIBJIEHUSA
3aKOHBI bu6mmorexa [IOK
4.1 pacnpocTpaHEHUs 6 2 https://m.edsoo.ru/7f41a4
CBETAa ab
JIuH3b1 B bubmuorexa [JOK
4.2 ONITUYECKUE 6 3 https://m.edsoo.ru/7f41a4
npubopbI a6
4.3 Paznoxenune 3 2 bubmuoreka [JOK
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0eJIoro CBeTa B
CIIEKTP

https://m.edsoo.ru/7f41a4
a6

Hroro no pazneny

15

Paznen 5. KsanroBble IBJIeHUA

Ucnyckanue u

bubmuorexa [JOK

5.1 MOTJIOIIEHHE 4 1 https://m.edsoo.ru/7f41a4
CBETa AaTOMOM ab
Crpoente bubmuorexa [JOK
5.2 6 1 https://m.edsoo.ru/7f41a4
ATOMHOTO siIpa
ab
SaepHbie bubmuoreka [JOK
5.3 7 1 https://m.edsoo.ru/7f41a4
peaxiun
a6
Utoro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
[ToBTOpEHUE U
00001IEeHE bu6mmoreka [IOK
6.1 CoJepKaHUS 9 2 https://m.edsoo.ru/7f41a4
Kypca pu3uku 3a a6
7-9 xiacc
Utoro no pazneny 9
OBIIEE
KOJMYECTBO
YACOB IIO 102 21
I[TPOI'PAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/
n

Tema ypoka

®dusnka — HayKa 0 IPUPO/IE.
SIBJICHHSI IPUPOIBIL.
®dusnuecKue IBICHUS.
®dusnuecKue BEIUYHHBI U UX
HU3MepeHue

JlaGopaTtopnast pabota Ne 1

"OnpeneneHue NoKa3aHUM
HU3MEPHUTEIIBHOTO Ipudopa’

KoanuecTBo 4acoB

Jara
H3yUeHust

Bcero

Kontpo
JIbHbIE
padoThI

Jlabopar
OpHbIe
padoThI

IJIaH

05.09

07.09

dakr

05.09

07.09

Ypok-uccienoBanue
"N3mepeHue Temieparypbl
IIPY TIOMOIIH KUIAKOCTHOTO
TEPMOMETpPA U JIaTYNKA
TEeMIEepaTypsl

12.09

12.09

MeTozap! Hay9HOTO TTO3HAHUSI.
Onucanne GpU3n4IECKUx
SIBJICHU C TIOMOLIbIO MOJIeNen

Ypok-uccienoBanue
"IIpoBepka rumoTe3bl:
JaJIbHOCTH MOJIETA LIapHUKa,
MYILEHHOTO TOPU30HTAIIBHO,
TeM OoJblie, YeM OOJIbIIe
BBICOTA ITycKa"

JlaGopaTtopHnas pa6ota Ne 2
"Ornpezenenne pa3MepoB
MaJibIX Ten"

Ctpoenue BemecTBa. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE
CTPOEHUE BEIIECTBA.
JIBMKEeHHE YacTHIl BEIIECTBA

JlaGoparopHas pabota Ne 3
"Uzmepenne o0bEMa TBEPAOTO
Tena”

Vpoxk-uccnenoanue «OMbIThI
M0 HaOJIIOICHUIO TEIUIOBOTO
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pacuIMpeHus Ta3oB»

10

11

12

Ar‘peraTHLIe COCTOAHUA
BCIICCTBA

Oco0eHHOCTH arperaTHbpIX
cocTostHMi Boabl. O000IIIEHE
10 pas3zeiy
«[lepBoHaYaIbHBIC CBEIACHHS
O CTPOCHUU BEIIECTBA»

MexaHnudeckoe JABHXKCHUC.

PaBHoMepHOE U
HEPAaBHOMEPHOE JIBI)KEHUE

13

Cxopoctb. Equnuiis
ckopoctu. Pacuér mytu u
BPEMEHHU JIBUKCHUS

14

15

16

HNuepunsa. Macca - mepa
WHEPTHOCTH TeJ
Jlaboparopnas pabota Ne 4
"N3mepenue maccel Tena'
[ImoTHOCTH BemecTBa. Pacuer
Macchl 1 00beMa Tella 1o ero
TUIOTHOCTH

17

JlabopaTtopnast pabora Ne 5
«Omnpenenenue MIOTHOCTH
TBEPAOTO TENIA»

18

19

20

21

Pemenue 3agad mo reme
"ITimoTHOCTH Bemecrna"

Cuita Kak XapakTepUCTHKa
B3auMozeicTBus ten. Cuna
ynpyroctu. 3akoH ['yka

Jlaboparopuas pabota Ne 6
«V3y4yeHue 3aBUCUMOCTH
pactshkeHus (nepopmariin)
NPYXHHBI OT TPUIIOKEHHON
CHTBD»

SBaenne Tarorenusa. Cuna
TSKECTH

22

CBA3b MEXY CUIION TSKECTH
u Maccoi Tena. Bec Tenma.
Pemenue 3agad mo teme
"Cuna TsxecTn"

23

Cuna TspKeCTH Ha Ipyrux
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mwrageTax. Pusuyeckue
XapaKTEPUCTUKH TIJIaHET

24
25

H3mepenue cun. JluHamomerp

Bec Tena. HeBecoMocTh

26

CroxeHue AByX CHII,
HaIIPaBJICHHBIX 110 OJJHO1
npsMoil. PaBHoaencTByOas
cui

27

28

Pemenue 3agau no reme
"PaBHonelicTBytomast cui"
Cua TpeHus u e€ BUIIBI.
TpeHue B npUpoic U TEXHHUKE

29

30

JlaGopaTtopnas padota Ne 7
«3y4eHune 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIbKEHUS OT
CHUJIBI IaBJICHUS U XapakTepa
COTIPUKACAIOLIUXCS
MOBEPXHOCTEI»

Pemenue 3aay Ha

onpeneaeHue
PaBHOACICTBYIOLIEH CHUIIbI

31

Pemenne 3amaq mo Temam:
«Bec Tenay, «I'paduueckoe
u3o0paxenue cuiy, «CHIIbI,
«PaBHOIEUCTBYIOMIAs CUIDY

32

KonTponbnas padora Ne 1 o
TeMaM: «MexaHHIeCKoe
IBIKEeHHe», «Macca,
IUIOTHOCTEY, «Bec Temay,
«I'paduueckoe nzobpaxeHue
cry, «CHas»

33

JaBnerune. CriocoOb1
YMCHBIICHUA U YBCIIMYCHUA
JIaBJICHUS

34

35

JlaBrierue ra3za. 3aBUCUMOCTD
JIaBJICHUS Ta3a OT 00bEMa,
TeMIepaTypsl

[lepenaya naBneHus
TBEPABIMU TEIAMH,
SKUIKOCTSIMHU M Ta3aMu. 3aKOH
ITackams
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36

JlaBneHue B )XUIAKOCTH U rase,
BBI3BAHHOE JICCTBUEM CHUJIBI
TSDKECTH

37

Pemrenue 3agad mo reme
«JlaBjieHHE B KUJAKOCTH U
raze. 3akou ITackamsy

38
39

Coo0mmarommecs: Cocyapl

I'mapaBauyeckuit mpecc

40

41

Manomertpsl. IlopiiHeBoi
JKUJKOCTHBIN HAcOC

Atmocdepa 3emitr 1 MPUIUHBI
e€ CyIecTBOBaHUSA

42

Bec Bozmyxa. AtmocdepHoe
JIaBJICHUE

43

44

45

N3mepenune atMochepHOTO
nasienust. OneiT Toppuuenin

3aBHUCHUMOCTBH aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HAJl
YPOBHEM MOpsi
bapomerp-anepoun.
ATMocdepHOe aBiIeHHE Ha
pa3IMYHBIX BBICOTAX

46

47

48

49

50

Pemenue 3amau nmo reme "
ATtMocdepHoe naBieHue"

JleiicTBHE )KUAKOCTH U ra3a Ha
MOTPYKEHHOE B HUX TEJO.
ApxumenoBa cuia

JlaGopatopHnas paborta Ne 8
«Onpenenenune
BBITAJIKUBAIOIIEH CUJIBI,
JIEUCTBYIOILEH HA TEJIO,
MOTPYKEHHOE B JKUIAKOCTH)

JlaGopatopHast paboTa 1o
teme Ne 9 «MccrnenoBanue
3aBHCHMOCTH Beca Tella B BOJIE
0T 00bEMa NOrpyKEeHHOH B
XKHUJIKOCTh YacTH TeJa»

IInaBanune Ten

51

JlaGopaTtopnast pa6ota Ne 10
"BoisicHeHe yCIoBU

IJIaBaHUA TCJia B )KI/I}IKOCTI/I|
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52

53

Pemenue 3agayu mo TeMam:
«IInaBanue cyaosB.
BosnyxonnaBanue,
«/laBneHnue TBEepABIX TEI,
JKHJIKOCTEH B Ta30B)

KonTtponsnas padora Ne 2 o

TEME ((IIaBJ'IeHI/Ie TBEPABIX TECII,
)KPII[KOCTCﬁ H ra3oB»

54

55

Mexannueckas pabota

MomtHocts. EquHunel
MOIIIHOCTH

56

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MpH
noanLéMe 1o Jiectuune"

57

[IpocTsie MexaHu3mel. Peryar.
PaBHOBecue cun Ha ppryare.
Pobruaru B TexHuke, ObITY U

npupojie

58

59

60

61

JlaGopaTtopnast pabora Ne 11
«HMccnenoBanue ycioBHM
PAaBHOBCCHUS pblyara»

Pewenue 3amau o reme
«Y cII0BUs paBHOBECHS
ppr4ara»

Koadduunent noneznoro
JENCTBUS MEXaHU3MA.
JlaGopatopHas pabora Ne 12
«M3mepenne KI1/] HaknoHHOM
IUIOCKOCTH

Pemenue 3agau mo reme
"Pabora, momuocts, KITJ["

0.5

62

MexaHnueckas SHeprusl.
Kunernueckas n
MOTEHIUAIbHAS DHEPTUs

63

64

3aKOH COXpaHEeHUs
MEXaHUYECKON YHEPTUU

YPpOK-3KCIIEpUMEHT IO TEME
"OKcrnepuMEHTaIbHOE
OIpEEIIEHNE U3MEHEHUS
KUHETUYECKON U
MOTEHLNAIbHON YHEPTHH MTPU
CKaThIBaHUH TeJja 10

42




HAKJIOHHOM IIIOCKOCTH"

65

66

67

Kontpoinbnas padora Ne 3 mo
Teme «PaboTa 1 MOIITHOCTB.
OHeprus»

PesepBHbIii ypok. Pabota ¢
TEKCTaMU IO TeMe
"MexaHndeckoe aBrKeHue"

PesepBHbIii ypok. Pabota ¢
TekcTaMu 1o TeMe "JlaBieHue
TBEPJBIX TEJ, )KUJIKOCTEH 1
razoB"

68

PesepBHblii ypok. Pabora c
TekcTamu 1o teme "Pabora.
MoriHocTh. DHeprus"

OBILIEE KOJIMYECTBO YACOB
[10 ITPO'PAMME

68

16.5
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8 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Jara nzydyenus

Kontpo
JIbHbIE
padoThI

Bcero

Jlabopa
TOPHbIE
padoTshI

IIaH (axr

OCHOBHbBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUU U UX ONBITHBIE
MOATBEPKICHUS

05.09. 05.09

Macca u pa3Mep aTOMOB U
MOJIEKYJI

Mopaenu TBEpAOTO, KUAKOTO U
ra3zo000pa3HOro COCTOSTHUHN
BeIlecTBa

OObsicHeHHE CBOWCTB
TBEPAOTO, )KUJIKOTO U
ra3o00pa3HOro COCTOSHUI
BELIECTBA HA OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

Kpucrammueckue n
amopdHbIe Tena

07.09 07.09

12.09 12.09

CMmaunBaHue u
KalUJUIIPHOCTb.
[ToBepxHOCTHOE HATSKEHHE

10

TennoBoe pacmmpenue u
CoKaTHe

Temmneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOT'O JIBM)KEHUS YaCTHULL

BuyTpeHHsIs1 sHEprus.
CnocoObl U3MEHEHUS
BHYTpEHHEH YHEPTUH.
BryTpeHHsIsI SHeprus.
Cnoco0ObI U3MEHEHUS
BHYTPEHHEHN dHEpruu. Buapbl
TerIonepeadn
Ypok-koHpepeHuus
"ITpakTHueckoe
WCITOJTh30BAHNE TEIJIOBBIX
CBOMWCTB BEIIECTB U
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MaTepUajoB B LEJIX
sHeprocoepekeHus"

11

12

13

Jlaboparopnas pabora Ne 1
"N3y4yeHue ycrpoiicTBa
Kajopumerpa"
Kosm4ecTBO TEIIOTHI.

VY nenbHas TEII0EMKOCTh
YpaBHEHHE TETIIOBOTO
Oananca. TerooOMeH u
TEIIOBOE paBHOBECHE

14

Jlaboparopuas pabora Ne 2
"HccnenoBaHue IBIEHUS
TEII000MeHa Ipu
CMEIHMBAHUH XOJOIHON U
ropsiyeit Boanl"

15

Pacuer konndecTBa TEIIOTHI,
HEOOXOIMMOT0 JIJIS
HarpeBaHus Tena U
BBIJICIISIEMOTO MM TIPH
OXJIAKICHUH

16

JlaGopaTtopnast pabota Ne 3
"Onpenenenue yaeabHOMU
TEMJIOEMKOCTH BemecTna"

17

18

19

DHeprus TorMBa. Y 1eiabHas
TEIJIOTa CTOPAHUS

[InaBnenue u OTBCPACBAHUC
KPpUCTAITNINYCCKUX TECJI.
VY aenpHas TEII0Ta IJIaBICHUS

JlaGopatopHas pabota Ne 4
"Onpenenenue yaeiabHOU
TEIJIOTHI MIJIaBJIEHUS Jibaa"

20

[TapooOpazoBanue u
KoHeHcanus. Mcnapenue

21

Kunenue. Y nenpHas Temnora
napooOpa3oBaHus U
KOHJEHCAIIUN. 3aBUCUMOCTb
TeEMIIEpATypsl KUIICHUS OT
aTMOC(hEepHOTO JTaBJICHHS

22

BnaxnocTs Bo3ayxa.
JlaGopaTtopnast pabota Ne 5
"Onpenenenne
OTHOCUTEIHOU BIAXKHOCTH
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BO3IyXa"

23

24

25

Penrenue 3amau Ha
onpeJieJICHUE BIaXKHOCTH
BO3/1yXa

[TpuHIUTIBI paOOTHI TEIIJIOBBIX
nsuraresneif. [lapoBas
TypOuHa. JIBurareinp
BHYTPEHHETO CrOpaHus

KIIJI TenmoBoro aBurarers.

TemoBsle ABUTaTEIN U
3aIUTa OKPYKAIOIICH CpeIb

26

3aKOH COXpaHEHMsI U
HpeBpaIleHIs SHEPTUH B
TETIJIOBBIX MTPOIIEccax

27

[ToaroroBka Kk KOHTPOJIBHOMN
pabore no Teme "TermnoBbie
saBieHus. MI3mMenenue
arperaTHbIX COCTOSIHUI
BerecTna"

28

KonTtponsnast padora Ne 1 mmo
TeMe ""TeIIoBhIC ABICHHUS.
M3meHeHne arperaTHbIx
COCTOSIHUM BemiecTBa"

29

30

31

Dnektpuzanus Ten. [[Ba pona
IEKTPUICCKUX 3aPSIOB

Ypok-uccnenoBanue
"OnexTpuzanus Tel
UHIYKLUEU U IIpU
CONPUKOCHOBEHHUN"

BzaumopencTeue 3apsyKeHHBIX

ten. 3akoH Kyrnona

32

DIIEKTPUUIECKOE TOJIE.
HarmpsxenHOCTB
IIEKTPUYECKOTO IOJIA.
[Ipuanun cynepnosunuun
AIIEKTPUYECKUX ITOJIEN

33

Hocurenu snexkrpuyuecknx
3apsiA0B. DJIEMEHTapHBIN
3apsia. CtpoeHue aToma

34

[IpOBOIHUKY W TUATEKTPUKH.
3aKOH COXpaHEeHUs
JIEKTPUYECKOTO 3apsiaa
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35

Pemenue 3aau Ha
MIPUMEHEHUE CBOICTB
AIIEKTPUYECKHUX 3apsI0B

36

DNEeKTPUYECKUH TOK, YCIOBUSA
€ro CYIECTBOBAHUSI.
HCTOYHMKH 3JIEKTPUYECKOTO
TOKa

37

38

39

JIeficTBHS DIIEKTPUYECKOTO
TOKa

Ypok-uccienoBanue
"JlelicTBUE AIEKTPUUECKOTO
MOJIsl HA IPOBOJIHUKU U
JURJIEKTPUKH"

DJIEKTPUUYECKUI TOK B
MeTajiax, KUJIKOCTSAX U ra3ax

40

DneKkTpuyeckas merb 1 eé
COCTAaBHBIC HaCTH.

41

42

43

Cuna Toka. JlaboparopHas
pabota Ne 6 "M3mepenue u
peryiupoBaHue CUiIbl TOKa"

DIIEKTPUUECKOE HAIPSIKEHUE.
BoabsT™erp. JTaboparopHas
pabota Ne 7 "U3mepenue u
perynupoBaHue HanpspKeHus "
ConpoTusieHne MPOBOJHMKA.

VY nenpHO€e CONPOTUBIICHUE
BELIECTBA

0.5

0.5

44

45

46

JlaGopaTtopHnas padota Ne §
"3aBUCUMOCTH
AIEKTPUUYECKOTO
COMPOTUBIICHUS TIPOBOTHUKA
OT €ro JJIMHBI, TJI0MIaIn
MOTIEPEYHOT0 CEUCHUS U
Marepuaia"

3aBUCUMOCTDH CHUJIBI TOKA OT
HanpsbkeHus. 3akoH Oma i
y4acTka 1enu

JlaGopaTtopnas pa6ota Ne 9
"UccnemoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMTPOTUBIICHHS
pe3uCTOpa M HAIPSHKCHUS Ha
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pe3ucrope"

47

48

49

50

51

52

ITocnenoBarensHOE U
[1apaJuIeJIbHOE COCIUHEHUS
IIPOBOJIHUKOB

JlaGopaTtopnas padora Ne 10
"[IpoBepka nmpaBuiia
CJIOKEHHMSI HAIIPSHKSHUN TpH
[10CJIE10BATEIbHOM
COCTMHEHUH JIBYX
pe3ucTopos"

JlaGopaTtopnast pabora Ne 11
"[IpoBepka npaBuiia 1J1s CUIIbI
TOKa MpY NapauieIbHOM
COEJIMHEHUU PE3UCTOPOB"

Pemenue 3agau Ha
MMPUMCHCHHC 3aKOHA Oma JIA
pasIndHoro COCAMHCHUA
IMPOBOAHUKOB

PaGora u mourHOCTH
JIEKTPUUYECKOTO TOKA. 3aKOH
[xoyis-Jlenna
JlaGopaTtopnas pa6ota Ne 12
"OmnpexneneHue paboThl U
MOIIIHOCTH JIEKTPUIECKOTO
ToKa"

53

DIIeKTPUUYECKHE e U
NOTPEOUTENH SIEKTPUUECKOMN
sHepruu B 6bITy. KopoTkoe
3aMbIKaHHe

54

55

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DneKkTpruuecKue 3apsabl.
3apsKEHHBIE TeNla U UX
B3aMMOJECHCTBHSIL.
IToCTOSTHHBIN 3JIEKTPUYECKUI

TOK

KonTponbnas padorta Ne 2 o
TeMe "DIeKTpuIecKue
3apsapl. 3apsHKEHHBIE TElla U
UX B3aUMOJICHCTBUS.
IIoCTOSTHHBIN 3JIEKTPUYECKUI

TOK"
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56

ITocTostTHHBIE MArHUTHI, KX
B3aUMOJICUCTBUE

57

58

59

60

61

Ypok-uccnenoBanue
"N3ydyenue nosein
HOCTOSIHHBIX MAarHUTOB"

MaruutHoe nojie. MarautHoe
[1oJie 3eMJIM U €T0 3HAYECHUE
IUIS JKA3HU Ha 3eMiie

OmnbIT OpcTena. MarautHoe
T10JIE AJICKTPUIECKOTO TOKA
MarsuTHoe 1oJjie KaTyIIKH ¢
TOKOM

[Ipumenenue
AJIEKTPOMArHuTOB B TEXHUKE.
Jlaboparopnas pabota Ne 13
"N3yuenue neicTBus
MarHMTHOT'O TIOJISl Ha
MIPOBOJIHUK C TOKOM"

ONeKTpoIBUTaTENb
HOCTOSIHHOT'O TOKa.
Hcnonp3oBanue
ANEKTPOJBUIATEIICH B
TEXHUUYECKUX YCTPONCTBaX U
Ha TPaHCIOpTeE.
JlaGopaTtopHnast pabota Ne 14
"KoHcTpynpoBaHue u
u3ydeHue paboThl
JNEKTpOABUTaTENS"

0.5

0.5

62

Omnbrter @apazesi. 3akoH
ANIEKTPOMATHUTHOMN
nHaykuuu. [Ipasuno Jlenna

63

Dnektporereparop. CrocoOs
MTOJIYYEHUS DIEKTPUIECKOU
SHEPIuM. DIEKTPOCTAHLINN Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPrUu

64

[ToaroroBka Kk KOHTPOIBHOM
pabore 1o Teme
"OneKkTpuuecKue u
MarHuTHbIE SBIECHUS"

65

KonTtponbHas padora Ne 3 o
Teme "DeKTpuuecKue u
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MArHuTHBIE BJIeHUSA"

66

67

68

PesepBHbIii ypok. Pabota ¢
TekcTaMmu 110 TeMe "TennoBrle
sBieHus"

PesepHbIii ypok. Pabota ¢
TEKCTaMU IO TeMe
"I[TocTOAHHBIN JIEKTPUUECKUT

TOK"

PesepBHbIii ypok. Pabota ¢
TEKCTaMU IO TeMe
"MarHuTHbI€ sIBJICHUS"

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

16.0
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9 KITIACC

Ne
n/ Tema ypoka

KoauuyecTBO 4acoB

Jdara nzyyenus

Kontpo
JIbHbIE
padoThI

Bcero

Jlabopa
TOPHbIE
padoThI

IIaH paxr

MexaHndecKkoe ABMKCHIEC.
MarepuaiibHast TOUKA.
Cucrema oTcyeTa.
OTHOCHUTENIHLHOCTD
MEXaHUYECKOT'O IBUKCHUS

[Tepememienue. IlyTs.
Tpaexropust

05.09.

06.09.

PaBrOMepHOE
Hp?[MOJII/IHef/'IHOG JBHXCHUEC

07.09.

HepasHomepHoe
MPSMOJIMHEMHOE IBUKEHUE.
Cpenusis 1 MTHOBEHHAs
CKOPOCTH

[IpsimonuHeliHoe
PaBHOYCKOPEHHOE JIBUYKEHUE.
Yckopenue

CkopocTh NPSIMOJIMHENHOTO
PaBHOYCKOPEHHOI'O
nBkeHus. ['papux ckopocTu

JlabopaTtopHas padota Ne 1
"OnpeneneHne yCKOpeHus
Teja MpU paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHON
MJI0CKOCTH"

CB0OOIHOE ITaJICHHE TE.
OnriTel ["annies

12.09

13.09

PaBHOMeEpHOE nBMXKEHUE IO
OoKpykHOCTH. [lepnon u
yacToTa oOpamieHus.
JIuneiinas u yriaoBas
ckopocTu. PaBHOMEpHOE
JBUKEHHE 110 OKPYKHOCTH.
Ilepuon u yactora
oOparmienus. JIuneitnas u
YIJIOBast CKOPOCTH
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10

Pemenue 3agau

11

12

[TepBriii 3akoH HproTOHA.
Bexkrop cuiibr

Bropoii 3akon HrroToHa.
PaBHOelicTBYIOIIAs cHJ1a

13

Tpernii 3akoH HproToHa.
Cyneprnio3unus cui

14

15

Pemrenue 3agaq Ha
MIPUMEHEHUE 3aKOHOB
Hrrorona

Cuna ynpyroctu. 3akoH ['yka

16

Pemenune 3ama4d mo tTeme
«Cuia ynpyroctu»

17

18

Jlaboparophas padora Ne 2
«OrnpeneneHue KeCTKOCTH
MPY)KUHBI

Cuia TpeHus

19

20

21

22

23

24

Pemrenue 3agad mo reMe
«Cuia TpeHus»

JIaboparopHas pabota Ne 3
"Onpenenenue

KO3 pHUIMEHTa TPEHUS
CKOJIb)KeHus"

Pemenue 3amau mo teme
"3akonsl Herorona. Cuna
ynpyroctu. Cuia Tpenus"

Cuna TsKecTH U 3aKOH
BCEMUPHOI'O TATOTEHUS.
YckopeHue cBOOOIHOTO
NaJCHUS
VYpok-koHpepeHus
"JIBM>KEHHE TEJI BOKPYT
I'PaBUTALlMOHHOTO LIEHTPA
(Conmueunas cucrema).
lanmaktuku"

Pemrenue 3agad mo reMe

"Cuna TSHKECTH U 3aKOH
BCEMHUPHOIO TATOTeHUs"

25

[TepBast kocmuyeckas
ckopocTh. HeBecoMocTh u
neperpy3ku

26

PaBHOBEeCHE MaTepUaIbHOIT
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TOYKH. AGCOIIOTHO TBEPOE
Teno. PaBHoBecue TBEPAOTO
TeJa C 3aKperIEHHON OChI0
BpaIeHus

27

MowmenT cuinsl. Llentp
TSYKECTU

28

29

30

31

32

Pemrenue 3agad mo reme
"MowmeHT cuibl. LlenTp
TsoxecTn"

[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1o Teme
"MexaHHYeCKOE IBHKEHHE.
BzaunmoneiictBue ten"

KonTponbnas padora Ne 1 mo
Teme "MexaHnueckoe
nBukeHue. Bzaumoneiicteue

Ter"

Nmnynsc tena. Umnynse
CWJIBL. 3aKOH COXPaHEHUS
HMILyJIbCa. YTIPYyroe u
HEYIPYroe B3auMOJICHCTBUE

Perenue 3agay nmo reme

"3aKoH coXpaHeHus
nMmIyibca"

33

VYpok-koHpepeHus
"PeakTHBHOE JBUKEHHE B
MIPUPOJIE U TEXHUKE"

34

35

Mexanunueckas pabota u
MOIIHOCTH

PaGota cubl TsKECTH, CUITBI
YIPYTOCTH U CUJIBI TPEHUS

36

37

JlabopaTtopHas paborta Ne 4
«Omnpenenenue pabOThI CHITBI
TPEHHS P PABHOMEPHOM
JBUKCHHUH TeJa 0
TOPU30HTAIBHOU
MTOBEPXHOCTH»

CBs13b 3HEPTUH U PAOOTHI.
IloTeHunanbHas 3HEprus

38

Kunernueckas sneprus.
Teopema 0 KHHETHYECKOM
SHEpPruu
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39

3aKOH COXpaHEHUS HEPIUHU B
MEXaHHKe

40

41

42

JlaboparopHast pabota Ne 5
«M3ydeHue 3aKkoHa
COXpaHEHHSI SHEPTUI»

KomnebarenpHoe ABHXEHUE U
€ro XapaKTEePUCTUKU

3aTyxaromue KojieOaHusl.
BriHyX/1€HHBIE KOJICOaHUSI.
Pe3onanc

43

MaremMaTnyeckui u
MPY>KUHHBIA MAaITHUKHU

44

45

46

47

48

Ypok-uccnenoBaHue
«3aBHCUMOCTh MEepUoa
KOJIeOaHUM OT KECTKOCTH
IIPY>XKUHBL ¥ MACCHI IPy3a»

[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJICOaHUSIX

JlaboparopHas padota Ne 6
«OrmpeneneHue 4acToThl U
nepuoJia KojeOaHuit
MPY>KUHHOTO MasiTHUKA)

JlaboparopHast pabora Ne 7
«[IpoBepka HE3aBUCUMOCTH
nepuoJia KojieOaHuii rpysa,
MOJIBEIIEHHOTO K HUTHU, OT
MAaccChl Ipy3a»

MexaHUYeCcKHe BOJIHEL.
CBolicTBa MEXaHHMYSCKHX
BOJIH. [IpononbHBIE U
TIOIIEPEYHBIE BOJIHBI

49

VYpok-koHpepeHus
"MexaHn4YeCcKHe BOIHEI B
TBEPIOM TEIIE.
CelicMuyecKkyre BOIHBI"

50

51

52

3Byk. PactipocTpanenue u
OTpa)K€HHE 3BYyKa
Ypoxk-uccienoBanue
"Habmroenre 3aBUCUMOCTH

BBICOTBI 3ByKa OT YaCTOTHI"

I'pomMKoOCTb 3ByKa U BbICOTA
TOHA. AKYCTHYECKHI
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pe30HaHC

53

54

55

56

Ypok-koHbepeHus
"VIbTpa3ByK U HH(Pa3BYK B
IIPUPOJIE U TEXHUKE"

[ToaroToBka Kk KOHTPOJILHOM
pabore 1o Teme "3aKoHbI
coxpaHeHusd. MexaHuueckue
Ko0J1e0aHus ¥ BOJIHBI"

Kontposbnas padota Ne 2 mo
Teme "3aKOHbI COXPaHECHMUSI.
Mexanuueckue KoneGaHus u
BOJIHBI"

BHeKTpOMaFHI/ITHOG I10JIC.
BHGKTpOMaFHI/ITHHC BOJIHBI

57

58

59

60

61

62

63

CgoiicTBa
3JIEKTPOMArHUTHBIX BOJIH
Ypok-koupepennus "lkana
ANEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH TSI
COTOBOM CBsI3U"

Ypok-uccnenoBaHue
"N3yueHue CBOMCTB
AIEKTPOMATrHUTHBIX BOJIH C
IIOMOII[bI0 MOOMIEHOT'O
tenedona"

Pemenue 3amau Ha
OTpe/IeJICHUE YacTOThI U
JUTHHBI 3JIEKTPOMAarHUTHOM
BOJIHBI

DneKTpOMarHuTHas MPUPoIa
cBera. CKOpOCTh CBeTA.
BosiHOBBIE CBOMCTBA CBETA

Hcrounuku cera.
[IpssMonuneiHOE
pacnpoCcTpaHEHHUE CBETA.
3armenus Comnnua u JIyHsl

3aK0oH OTpa)KEHUS CBETA.
3epkana. Pemenue 3aga4u Ha
MIPUMEHEHHE 3aKOHA
OTpakKeHHUS CBETa

64

[Ipenomnenue cBera. 3aKoH
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MPpCIOMJICHUS CBCTA

65

[TonHoe BHyTpeHHEE
OTpa)K€HUE CBETA.
Hcmonbs30BaHue IIOJTHOTO
BHYTPEHHETO OTPAXKEHHUS B
OIITHYCCKHUX CBETOBOJIAX

66

Jlaboparopnas pabota Ne 8
"UccnenoBanue 3aBUCUMOCTH
yria npeJoMIICHUs CBETOBOTO
Jyd4a OT yIJia maJieHus Ha
rpaHuue "Bo3yx-cTekino"

67

VYpoxk-koHpepeHuus

"M croip30BaHKUE TIOJIHOIO
BHYTPEHHETO OTPAKCHUS:
CBETOBOJIbI,
OIITHKOBOJIOKOHHAS CBS3b"

68

69

Jlumsel. Onrrnyeckast cuia
JIMH3EI

[Toctpoenue n3odpaxxeHuit B
JTUH3aX

70

JlaboparopHast pabora Ne 9
"Onpenenenne GoKycHOTO
pPacCTOSIHUS U ONITHYECKOU
CHJIBI COOMpAroIIel JTUH3bI"

71

VYpok-koHpepeHus
"OnTuuecKue JUH30BEBIE
npuoops!"

72

73

74

I'ma3 xak onrnueckas
cucrema. 3peHue
VYpoxk-koHpepeHuus
"edexTsl 3penus. Kak
COXPAaHUTH 3peHue"

Pasnosxkenue 6eoro ceera B
cnekTp. OnbiTel HptoTOHA.
CrnosxeHue CeKTpaIbHBIX
1BeToB. Jucnepcus cBera

75

JlabopaTtopHnas padota Ne 10
"OnBITHI IO PA3IOKEHHUIO
0eJI0ro CBeTa B CIIEKTP U
BOCIIPUSATHIO L[BETA
MIPEIMETOB MPH UX
HaOJIIOICHNH Yepe3 [BETOBbIE
¢bunabTper"
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76

VYpok-nipaktukym "BonHoBbIe
CBOICTBA CBETA: AUCIIEPCHS,
uHTEephepeHIUs 1
mudpakius"

7

OmnbiTel Pesepdopna n
IUTAaHETapHAsi MOZENb aToMa

78

79

80

IToctynater bopa. Moneins
aroma bopa

Hcnyckanue u norjoieHne
cBeTa aroMoM. KBaHTBHI.
JIuneityaTbie CIEKTPbI
YPOoK-IpaKTUKyM
"HaGroieHne criekTpoB
ucIycKkanus'"

81

82

PagnoakTHBHOCTE U €€ BUJIEI

CTpOGHI/Ie ATOMHOI'O gapa.
HYKJ'IOHHHJI MOJCJ/Ib

83

PannoakTuBHEIE
npeBpaiieHus. U30Tomsl

84

85

Pemrenue 3agad mmo reme:
"PagroaKkTUBHBIE
npeBpauieHus "

[lepuon nonypacnana

86

VYpok-koHpepeHus
"PannoakTiBHBIE U3TyYEHUS
B MIPUPO/JIE, MEAUIIUHE,
TexXHuke"

87

SAnepHbie peakiuu. 3aKOHBI
COXpaHEHUs 3apsI0BOTO U
MacCOBOI'0 YUCEN

88

89

90

DHeprusi CBSI3u aTOMHBIX
sinep. CBsi3b MaccChl U
SHEPTUU

Pemienue 3aau o teme

" nepHble peakuun"
Peakiuu cuHTE3a U ACTCHUS
anep. IcTouHuKY 3Hepruu
ConHua u 3B€311

91

VYpok-koHpepeHus
"SnepHas SHEpreTHka.
JelicTBus paauoakTUBHBIX
W3JIyYECHHUI Ha )KUBbIE
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opraHu3msl"

92

[ToaroToBka Kk KOHTPOJIBLHOM
pabote mo Teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KBanToBbie siBaeHus"

93

94

95

96

97

98

KonrtponsHas padoralNe 3 mo
Teme "DIeKTpOMarHuTHOE
1oJie. JIEeKTPOMarHuTHbIE
BOJIHBIL. KBaHTOBBIC siBieHUS"

[ToBTOpenue, 0600IIEHNE.
JIaboparopHbie pabOTHI 10
Kypcy "B3aumoneiictue Ten'

[ToBTOpEeHME, 0000IICHHE.
Pemienue pacueTHBIX U
Ka4eCTBEHHBIX 3a7a4 110 TEME
"TemnnoBsie nporecch”

[ToBTOpEeHME, 0000IIECHHE.
Pemrenue pacuyeTHbIX U
KayeCTBEHHBIX 3a7a4 10 TEME
"KIIJI TerioBbIix
nBuraresein”

[ToBTOpEeHME, 0000IICHHE.
Pemenne pacueTHBIX U
Ka4eCTBCHHBIX 33J1a4 10 TEME
"KIIJ] anexkrpoycTaHOBOK"

[ToBTOpEeHnue, 060061IEeHNE.
JIaGopatopHble pabOThI O
Kypcy "CBeTOBbIE SIBICHUS'

99

[ToBTOpEeHnue, 060061IEHNE.
Pabora ¢ TexcTamu 1o Teme
"3aKOHBI COXpPAHEHUS B
MexaHHuke"

100

[ToBTOpenue, o600IIEHNE.
Pabota ¢ Tekctamu o TeMe
"Konebanus u BOJTHBL"

101

102

IToBTOpenue, o6o0IEeHNE.
Pabota ¢ Tekcramu o TeMe
"CBeTOBbI€E SIBJICHUA"

IToBTOpenue, o6o0IEeHNE.
Pabora ¢ TekcTamu 1o Teme
"KBanToBas u snepHas
¢uzuka"
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

27
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