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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl COCTABIICHA
Ha OCHOBE MOJIOKEHUU M TpeOOBaHMI K pe3ysibTaTaM OCBOCHMsI Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3oBaTenbHOM mporpammel, npeactaBieHHbIXx B @T'OC OO0, a Takxe ¢
yaétoM QeaepanbHOil pabodeit mporpaMmbl BocuTaHus 1 KoHmenmy mpemno1aBanus
yueOHOoro npeamera « Du3nKa.

ConepxaHue mporpaMmbl 10 (U3MKEe HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON TI'PAMOTHOCTH OOYYalOlIUMXCS M OpraHu3alui0 H3y4YeHUs
¢u3MKN Ha JEATeNbHOCTHOM oOcHOBe. B mporpamme 1o ¢u3HMKe Yy4YUTHIBAIOTCS
BO3MOXXHOCTH Yy4yeOHOro mpenmera B peanuszauuu TpeboBanuit ®I'OC OO0 «
MJIaHUPYEMBIM JIMYHOCTHBIM M METalpelIMETHBIM pe3yJibTaTaM OOy4eHHs, a TakKke
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00TIeT0 00pa3oBaHUSI.

[Iporpamma o ¢u3nKe ycTaHaBIMBAET pacHpeeieHne Y4eOHOro MaTepuana mo
rogam oOyudeHus (Io Kjaccam), MpeniaraeT MPUMEPHYIO IOCIeA0BaTEIbHOCTh
U3YYEHHUSI TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHS MPEAMETHOTO COAECPKAHUSA U yUETE
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMnXCS.

[Iporpamma no ¢usuke paspadboTaHa ¢ LETbI0 OKa3aHUS METOINYECKON TOMOIIN
VYHTEIIO B CO3TaHUH paboUdeli MporpaMMBbl 10 y4eOHOMY MTPEAMETY.

®uzuka SBISETCA CHUCTEMOOOPA3YIOIIMM I €CTECTBEHHO-HAYYHbBIX YYEOHBIX
PEeIMETOB, MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SBJICHUI,
M3y4aeMbIX XUMHUEH, OUOJoTHEH, acTpoHOMHEN U (u3uyeckoil reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, MPEIOCTaBIseT HaumbOojee SICHbIe
oOpa3ipl MPUMEHEHUS HAayYHOTO METOoJa IO3HaHUS, TO €CTh CHocoda MOMy4YeHUs
JIOCTOBEPHBIX 3HAHUMN O MUPE.

Onna W3 MIaBHBIX 3a7ad (U3MYECKOro 0Opa3oBaHUsI B CTPYKType OOIIETro
oOpa3oBaHHsI COCTOMT B (HOPMHUPOBAHHHM E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe Y O0yUYaroluXcsl.

Nzyuenne pusuku Ha 6a30BOM ypOBHE MpEIOJaraeT OBJaICHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIUMU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHMUMATh OCOOEHHOCTH HAYYHOTO UCCIEI0OBAHUS;

e HHTEPIPETUPOBATH JAHHBIE M HCIIOJIb30BAaTh HAYYHBIE JOKA3aTEIbCTBA
IU1S1 TIOJTYYEHHUSI BBIBOJOB.

[emn wu3ydyeHuss (U3MKM HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHus
onpenenensl B Konmenmuu mnpenojgaBanus ydeOHoro mnpeamera «Duszuka» B
oOpa3oBaTenbHbIX opraHuzanusax Poccuiickoit denepanuu, peaau3yromMX OCHOBHbBIE
oOmieoOpa3oBareibHble  MPOrpaMMbl,  yTBepkACHHONM  pemenueM  Komeruun



MunuctepctBa npocsemienust Poccuiickoit deneparuu (mpotokoi ot 3 nexadbpst 2019

r. Ne ITIK-4BH).

e usyyenus pusukm:

e TIpUOOpPETEHUE MHTEPECA U CTPEMJICHUSI 00YYaIOIUXCsl K HAYYHOMY HM3YUYEHUIO
OPUPOBL, PA3BUTHUE UX UHTEIUIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEM;

e pa3BUTHE TPEJCTABICHWNA O HAYYHOM METOJIe TO3HAaHWS U (opmMupoBaHUE
HCCJIEIOBATEIIHCKOTO OTHOIICHHS K OKPYIKAIOIIUM SIBIICHHSIM;

e (opMHUpOBaHHE HAYYHOI'O MHUPOBO33PEHHUSI KaK pe3yibTaTa HM3y4YEHUsS OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

e (dopmupoBaHHME TPEACTABICHUN O poiu (U3UMKU JUISI Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTU;

e Ppa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cepax Oyayiiei npodeccuoHanbHOI
NEeSATEIBbHOCTH, CBI3AaHHOU ¢ (PU3HMKOM, TOJITOTOBKA K JalibHEWIIEeMy 0OOYYEHHUIO B ATOM
HaIpaBJICHUH.

JlocTrkeHne 3THUX 1LeJieil MporpaMMsbl 1Mo (pu3uKe Ha yPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHMs 00ECTICUNBACTCS PEIICHUEM CIEAYIOIMNX 3a1a4:

e TMpuOOpeTeHHWe 3HAHWA O MUCKPETHOM CTPOSHHMU BEIIECTBA, O MEXAaHUYECKUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpUOOpEeTEeHHE YMEHUW OMNHUCHhIBaTh M OOBSACHATH (PUINYECKHUE SIBICHHUS C
WCIIOJIb30BAHUEM TTOTYYCHHBIX 3HAHHM;

e OCBOCHHE METOJOB PEIHICHUS MPOCTEHIINX PAaCYETHBIX 3a/lad C HCIOJIb30BAHUEM
(bu3MYeCKUX MOJIEIel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1aY;

e pa3BUTHE YMEHMWI HAONIONATh MPUPOJHBIC SBJICHUS U BBINOJIHATH OIBITHI,
nabopaTopHble pabOThl U SKCIEPUMEHTAIbHBIE UCCIEIOBAHUS C UCIIOIb30BAHUEM
HU3MEPUTEIHLHBIX TPUOOPOB;

e OCBOEHHE MPUEMOB pabOTHI ¢ MHPOpPMaIHEH (HU3MUECKOTO COACPIKAHMS, BKIIIOUas
MH(OpPMAIIMI0O O COBPEMEHHBIX TOCTHXKCHHSX (U3UKH, aHAIU3 U KPUTHUYECKOE
OlICHHBaHUE UH(OpMAIIUK;

e 3HAKOMCTBO cO cdepamu TPodEeCCHOHATHLHON IEATETLHOCTH, CBS3aHHBIMH C
(GU3UKON, W COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JOCTIKECHHUSX
bu3nueckoil HayKH.

Ha wusydenue ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

obpazoBaHusi oTBoAUTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeNi0), B 8

Kiacce — 68 yacoB (2 yaca B Hejaento), B 9 kiacce — 102 4gaca (3 yaca B HEJENO).

[Ipennaraemeiii B mporpamme 1o (U3MKE TepedeHb JT1ab0paTOPHBIX padoOT U
OTIBITOB HOCHT PEKOMEHATENbHBIN XapaKTep, YYHTENb JeJlaeT BHIOOP IMPOBEICHUS
7a00paTOPHBIX PpabOT W OMNBITOB C YYETOM WHIUBUIYAIBHBIX OCOOEHHOCTEH
oOydJaronmxcsi, CIHUCKa JKCIEPUMEHTAIBHBIX 3aJlaHul, TpeIaraéMbiX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 10 (hr3HKe.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Pasznen 1. ®usuka u eé posib B NO3HAHUM OKPYKAKOIIEro MUpA.

®usznka — Hayka O mpupone. SBieHus npupoabl. PU3HUECKHUE SBICHHUS:
MEXaHUYECKHUE, TEMIIOBBIE, DJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznueckre BenuuuHbl. WM3mepenwe @uznueckux BenuuuH. Dusznueckue
npubopsl. [TorpemHocTs u3mepeHuit. MexxayHapoHasi CUCTEMa €AHHHIL.

Kak ¢usuka wu japyrme  eCTECTBEHHbIE HAyKH  HW3Y4alOT  TMPUPOY.
EcTecTBeHHO-Hay4YHBII METO/T TO3HAHUA: HAOII0IeHNE, TOCTAHOBKA HAyYHOTO BOIIPOCA,
BBIIBUKEHUE  TUIIOTE3, OKCIEPUMEHT TI0 TMPOBEPKE THUMOTE3, OObSICHEHUE
HaOmrogaemoro siBiaeHus. Onucanue GU3NIECKUX SIBJICHUHN C ITOMOIIBIO0 MOJIEIICH.

Hemoncmpauyuu.

1. MexaHn4deckue, TEIIOBbIC, IEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSL.

2. @usnueckue MNpuOOpPHl U TpoLEaypa MNPSIMBIX H3MEPEHUN aHalOrOBBIM U

1M (pPOBBIM MPUOOPOM.

Jlabopamopnwie pabomel u onvimol.

1. OmpeneneHue 1EHbI IeIEHUS KBl U3MEPUTEIIBLHOTO MTPUOOpa.

2. M3mepeHune pacCTOSAHUU.

3. H3mepenue o6bEMa )XUAKOCTU U TBEPIOTO TeIa.

4. OnpeneneHue pa3MepOB MalbIX TEN.

5. M3Mepenue temmneparypsl Ipy IMTOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTUUKA

TEMITEPATYPHI.
6. IIpoBenenue wuccnenoBaHusi MO NPOBEPKE THUIIOTE3bl: AANBHOCTh MOJNETA
HIapuKa, MyI€HHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIBIIE BhICOTA MTyCKa.

Paznen 2. [lepBoHauyajibHbIe CBeJIeHUS 0 CTPOCHUM BelleCTBA.

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, TOKa3bIBAIOIIUE
JVCKPETHOE CTPOECHHE BELIECTBA.

JIBmkenne yactul —BemiecTtBa. CBSI3b  CKOPOCTHM  NIBMOKEHUS  YACTHL[ C
temnepaTypoil. bpoyHoBckoe aBmxkenue, auddys3usa. BzaumomencTBue UYaCTHIL
BELIECTBA: IPUTSKEHUE U OTTAJKUBAHUE.

ArperatHple COCTOSIHMSI BEIIECTBA: CTPOCHHUE Ta30B, XUIAKOCTEM M TBEPIBIX
(kpucTalMyeckux) Ted. B3auMocBsi3b MeEXAYy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX W HX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcCOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO JBUKECHHS.

2. Habmoaenue nuddyszun.



3. HaOmionmenue sBieHM, OOBSICHSIOMMUXCA MPUTSHKEHUEM WM OTTAIKUBAHUEM
YaCTHUIl BEIIECTBA.
Jlabopamopnwie pabomel u onvimol.
1. OreHka 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOb30BaHUEM (GoTorpadmii).
2. OnbIThI 10 HAOJIIOICHUIO TEMJIOBOTO PACIIMPEHHUS ra30B.
3. OmbITEI MO OOHAPYKEHUIO ACHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSHKEHUS.
Pa3pgen 3. JIBH:KeHHe H B3aUMOAeHCTBHE Tel.
Mexannueckoe JBWKEHHE. PaBHOMEDHOE M  HEPAaBHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpelHssI CKOPOCTh NpPHU HEPABHOMEPHOM JBWKEHUU. Pacuér nytu wu
BPEMEHM JIBUKECHUS.
SBnenue wHepuMM. 3aKOH HWHepUuU. B3aumonelcTBue Tesl Kak NPUYHMHA
M3MEHEHMSI CKOPOCTHM IBMKEHUs Tela. Macca kak mepa MHEPTHOCTH Tena. IInoTHoCTh
BenecTBa. CBs3b INIOTHOCTU C KOJMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTRA.
Cuta Kak xapakTepHCTHKA B3aumoaencTBus Ten. Cunna ynpyroctd u 3akoH ['yka.
N3Mepenune cuiibl ¢ MOMOIIBI0 AWHAMOMETpA. SIBIEHHUE TATOTCHUS M CUJA TSKECTH.
Cuna TsxecT Ha aApyrux IuiaHerax. Bec tena. HeecomocTh. ClioxkeHue cui,
HaIlpaBJIEHHBIX MO OJHOM mpsaAmoil. PaBHozeicTByromias cwi. Cuna tpenus. Tpenue
CKOJIbYKEHHS M TPEHHUE NOKOsS. TpeHue B MPUPOAE U TEXHUKE.
Hemoncmpayuu.
1. HaOmroneHne MexaHM4eCKOro JBMKEHHS Tea.
2. H3mepeHune CKOpOoCTH NPSMOJMHENHOTO ABUKECHUS.
3. HaOnronenue siBlieHUs UHEPLIUU.
4. HaOmroneHue u3MeHEHUs: CKOPOCTHU MPU B3aUMOJIEHCTBUH TETI.
5. CpaBHEHUE Macc MO B3aUMOJICUCTBUIO TEIL.
6. CloXeHue cul, HalpaBJIEHHBIX MO OJHOU MPSIMOMN.
Jlabopamopnwie pabomel u onvimol.
1. OmpezeneHue CKOPOCTH PABHOMEPHOTO ABMXKEHUS (IIapUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS U TaK Jajiee).

2. OnpeneneHue CpeaHEl CKOPOCTU CKOJBXKEHHS Opycka WIM MIapuKa IIo
HAKJIOHHOU TIOCKOCTH.
OnpeneneHre MIOTHOCTH TBEPIOIO TeNa.

4. OmbITBI, JIEMOHCTPUPYIOIME 3aBUCUMOCTb pacTshkeHus (aedopmanun)
NPY>KUHBI OT TPUII0KEHHOMW CHUIIBI.

5. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJILKEHUS OT Beca
TE€JIa U XapaKTepa CONPUKACAIOIINXCS ITOBEPXHOCTEM.

Pasznen 4. JlaBjienne TBEPABIX TeJl, dKMIKOCTEN U ra30B.

Hanenue. CriocoObl yMEHbILIEHUS U YBEJIUMYEeHHs aaBieHus. [laBneHue rasa.
3aBUCUMOCTH JaBJeHUs raza ot o0bEMa, TemiepaTtypsl. Ilepenaua napnenus TBEpABIMU
TeaMH, SKHAKOCTAMH M ra3amu. 3akoH [lackana. IIHeBMaTMyeckne MalIUHBI.



3aBUCUMOCTb JIaBJICHUS JKUJAKOCTH OT TayOuHBL. [mapocTaTHueckuili mapagokxc.
CooOwmaromuecs cocynbl. ['napaBindyeckue MEXaHU3MBbI.

Atmochepa 3emnn u arMmocdepHoe naaBineHue. [IpuumMHBI CyIIeCTBOBaHUS
Bo3aAymHOM oOonouku 3emsu. OmnweiT  Toppuuemnu. HM3Mepenuwe atMmocdepHOro
JaBJICHHs. 3aBUCUMOCTb AaTMOC(EPHOIO [JABJIEHMSI OT BBICOTHI HAJ YPOBHEM MOpS.
[TpuGops! 15 U3MEpeHHst aTMOCPEPHOTO TaBIICHUSI.

JlelicTBUE KMIKOCTH M ra3a Ha NOTPYKEHHOE B HUX Teno. BelTamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. BozayxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIABJICHMS Fa3a OT TEMIIEPATYpHI.

[lepenaya naBaeHus KUAKOCTBIO U Ta30M.

Coobmatromuecs CoCy/ibl.

['mppaBnuueckui npecc.

[IposiBnenue neicTBus aTMOC(HEPHOTO JaBICHMUS.

3aBUCHUMOCTD BBITAIKUBAIOLIEH CHIIBI OT 00BEMa MOTPYXKEHHONW YACTH TeNa U

o vk wnN P

TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKMBAOIIEN CHIIBI BECY BBITECCHEHHOM )KUIKOCTH.

8. YCIOBHME IUIaBaHUs TEJ: TUIABAaHHWE WM IOTPYKEHHUE TEN B 3aBUCUMOCTU OT
COOTHOILICHHS TUIOTHOCTEW TeJIa U JKUJKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBMCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TEJIA.

2. OmnpenenieHUe BBITATKUBAIOIIECH CUJIBI, IEMCTBYIONIEH HA TEJIO, MOTPYKEHHOE B

N

KUJIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIKMBAOLIEH CHJIbI, NEUCTBYIOLIEW Ha TEIO B

’)KHJIKOCTH, OT MAaCChI TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKMBAIOIICH  CHUJIBI,
JNEHUCTBYIOIIEH Ha TEIO0 B KHUIAKOCTHU, OT 00BbEMa MOTPYKEHHOU B >KUIKOCTH
YaCTH TeJjia U OT INIOTHOCTH >KUJIKOCTH.

5. KoHCcTpyupoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOAKH U ONIPEACTICHHE €€
IPYy30II0ABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTH. JHEPIrUsl.

Mexanunueckas paboTa. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbIyar, 0J0K, HAaKJIIOHHAs TIOCKOCTh. [IpaBuio paBHOBeCHs
peruara. [IpuMeHneHue mpaBmiIa paBHOBECHS pbhlyara K OJIOKYy. «3070TOE TMPABHUIION
mexaHnuku. KITJI mpocTeix mexanu3moB. [IpocTbie MeXaHU3MbI B ObITY U TEXHHKE.

Mexanuueckas  SHeprusi. KuHeTndeckass W TOTCHIMAJIbHAsi  DHEPIUsl.
[IpeBpanieHre OgHOIO BHJAAa MEXAHUYECKOW SHEPrUM B APYrod. 3aKOH COXpPAHEHUS
SHEPrUH B MEXAHUKE.



Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomel u onvimol.
1. Ompenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM IBMKEHUHU Tella IO
TOPU30HTATBHON TOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. Hsmepenue KII/l HaKIIOHHOM IIJIOCKOCTH.
4. V3yueHHe 3aKOHA COXPAHEHUS] MEXaHUYECKOW SHEPTHUU.
8 KIIACC

Pasnen 6. TernuioBble sIBJICHUSA.

OCHOBHBIE  TIOJIOXKEHUSI ~ MOJIEKYJIIPHO--KUHETUYECKOM  TEOPUU  CTPOCHUS
BemiecTsa. Macca W pasMepel aroMOB M MOJIEKyJ. ONBITBI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Monenn  TBEpAOro, IJKUAKOTO W ra3o00pa3HOrO0 COCTOSHMH  BEIECTBa.
Kpucrannnueckue u amopdusie Tena. OObSICHEHHE CBOMCTB Ta30B, XUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOXKEHUH MOJEKYJSIPHO--KUHETUYECKOH  TEOPHH.
CmaunBaHue U KalWJUIIPHBIC SIBICHUS. TeIuioBoe pacluupeHue U CKaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIIOBOTO JBUYKEHUS YACTHULL.
Buytpennss sueprusi. CriocoObl M3MEHEHUsS BHYTPEHHEW SHEPruM: TeIvionepeaada u
coBepuleHMe paboThl. Buabsl Teruionepenauu: TEIUIONPOBOAHOCTb, KOHBEKIMS,
U3IIy4YCHHE.

KonnuecTBo TemiaoTel. VYaenpHas TEMIOEMKOCTh BELIECTBA. 1€MIIO0OOMEH U
TEIUIOBOE PaBHOBECHE. YpaBHEHME TeIIoBoro Oamanca. [lnaBneHue u oTBepleBaHue
KPUCTAJTMYECKUX BEILIECTB. YAenbHas TeruioTa IuiaBieHus. IlapooOpazoBanue u
KoHAeHcauusa. Mcmapenme. Kumnenue. VYnaenbHass Temiora napooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEPATYPhl KMIIEHUS OT aTMOC(EPHOTO J1aBJICHUS.

BnaxHocTts Bo3myXa.

DHeprus TOIJIMBA. Y AeNbHAS TEIIOTa CTOPAHMSL.

[Tpunummne! pabots! TemnoBsix Apurareneit KIIJ[ rermmosoro aeurarens. Temnmosbie
JBUTATENIN U 3aIIATA OKPYKAIOIIEH Cpebl.

3aKOH COXPAHEHMS U NPEBPAILEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddyszun.

3. HaOmroneHue siBaeHU cMauylMBaHUs U KalWUISIPHBIX SIBJICHUI.

4. HabnroneHue TEmIOBOro paciiupeHus Tell.

5. V3meHenue paBneHus ra3a Npu H3MEHEHUHM O0bEMA W HArpeBaHUM WIIU

OXJIAXKJCHUH.
6. IIpaBuiia u3MepeHUs TEMIIEPATYPHI.



7. Bupel Teronepenaum.

8. OxJaxXJIeHHE MPU COBEPIICHUH PAOOTHI.

9. HarpeBanue mipu coBepiiieHur pabOThI BHEIITHUMH CHJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HaOmronenme KAIeHus.

12. HabnrogeHne mocTosTHCTBA TeMITepaTyphl MPHU TJIaBJICHUH.

13. Moaenu TEeIJIOBEIX ABUTaTEIICH.

Jlabopamopnuie pabomel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO NEUCTBUS CHIJI MOJIEKYJIIPHOTO MPUTSKEHUSI.

2. OnpITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIU caxapa.

3. OmpITel 1O HAOIIONCHHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, JKUIKOCTEH U

TBEPABIX TEIL.
4. OmnpeneneHue AaBICHUS BO3yXa B OaUIOHE IINPUIIA.
OnbITHl, IEMOHCTPUPYIOUTUE 3aBUCUMOCTD JABJIEHUS BO3AyXa OT €ro o0béma u
HArpeBaHUs UIU OXJIAXKICHUS.

6. IIpoBepka TWUIOTE3bl JTUHEHHON 3aBUCUMOCTH JUIMHBI CTOJOWKA >KUIKOCTH B
TEPMOMETPHUUECKOU TPYOKE OT TEMIIEPaTyPHI.

7. HaOmionenue u3MeHEHUsT BHYTPEHHEHW OHHEprud Tejla B  pe3yibTaTe
TEeIIonepeayr U padoThl BHEITHUX CUJL.

8. HccrnemoBanue sSBIEHUS TEIUIOOOMEHA MPU CMEIMIMBAHUN XOJIOJHON U TOpsUeit
BO/IBL.

9. OmnpeneneHne KOJIUYECTBA TEIJIOTHI, OJYYEHHOTO BOJOU MpHU TEMI00OMEHE C
HarpeThiM METAJUIMYECKUM LIWJIMHIPOM.

10. OnpenenieHne yaeabHON TEINTOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca ncnapeHus.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3/yXa.

13. OnpenesieHne yaeabHON TEIUIOTHI IUIABJICHUS JIbA.

Paznen 7. DaekTpruyecKkue 1 MATHUTHbBIE SIBJICHUS.

Onextpuszanus Ted. JBa poaa dneKTpUYecKuX 3apsaoB. BsaumopeiicTBue
3apspKeHHBIX Ted. 3akoH KynoHa (3aBUCMMOCTH CUJIbI B3aUMOJEHCTBUS 3apSAKEHHBIX
TEJl OT BEJIMYMHBI 3aPSAJI0OB U PACCTOSIHUS MEXKY TE€JIaMM ).

Onektpuueckoe rmone. Hampsok€HHOCTh  3mekTpudeckoro mnotisa.  [IpuHoun
CYTIEPIIO3ULIMH STEKTPUUECKUX MoJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIA BJIEKTPUUECKUU 3apsl.
Crpoenue atoma. [IpoBOAHUKM M IHUAJIEKTPUKU. 3aKOH COXPAHEHUS DJIEKTPUUYECKOIO
3apsaa.

DJIEKTPUYECKUN TOK. Y CJIOBUS CYLIECTBOBAHHUSA YJIEKTPUUYECKOTO TOKA. MICTOUYHMKHN
NOCTOSIHHOTO TOKa. JIeHCTBUS 3IEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHYECKOE,
MAarHuTHOE). DJIEKTPUYECKUNA TOK B KUIKOCTAX U raszax.



Onextpuyeckas nenb. Cuina Toka. Dnekrpuyeckoe HanpsbkeHue. ConpoTHBIICHHE
MPOBOJAHUKA. YIEIbHOE COMPOTUBIICHUE BellecTBA. 3akoH Oma sl ydacTKa Iemu.
[TocnenoBaTenbHOE U MapaIENbHOE COCTMHEHUE TPOBOJHUKOB.

PaGora u  MOIIHOCTH  dJEKTPUYECKOro TOoka. 3akoH Jlxoyns—Jlenia.
DJIeKTpUYECKUE 1EeMH W TOTpeOUTeNn 3JIeKTpuueckor sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[locTossHHBIE MarHuthl. B3anMoaencTBHE ITOCTOSHHBIX MAarHMTOB. MarHutHoe
noje. MarauTHoe noJie 3eMJIM U €ro 3Ha4YeHUE I KU3HU Ha 3emuie. OnbIT Jpcrena.
MarauTHoe moJjie 3JIEKTPUUECKOro Toka. [I[puMeHeHue 3JIEKTPOMAarHWTOB B TEXHHKE.
JlelicTBUE€ MarHMTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEb ITOCTOSHHOTO
ToKa. lcronp30BaHue DIIEKTPOABUIATENIEM B TEXHUYECKHX YCTPOMCTBAX M Ha
TPaHCIIOPTE.

Onbitel @apanes. SIBieHUE SICKTPOMArHUTHOM WHAYKIUU. [IpaBuno Jlenna.
Onektporeneparop. CrnocoObl MOJyYEHUs DJICKTPUYECKONW SHEPTUU. DIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpauyuu.

DNeKTpU3alus Tel.
JIBa poJia 3NIEKTPUUECKUX 3apsI0B U B3aMMOJICUCTBUE 3aPSXKEHHBIX TET.
YCTpONCTBO U IEUCTBUE JIIEKTPOCKOIIA.
DIEeKTpoCTaTUUECKast HHAYKIIHUSL.
3aKOH COXpaHEHUS AJIEKTPUUECKUX 3apsJIOB.
ITpOBOAHUKY U AUBJIEKTPUKH.
MoenupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJIS.
M cTOYHUKH ITOCTOSIHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
. DIEKTPUYECKUI TOK B XKHUJKOCTH.
. I'a30BbIM paszpsm.
. I3MepeHue cuiibl TOKa aMIepMeTPOM.
. I3MmepeHune 3JIeKTpUIeCKOro HapsKEHUsI BOJBTMETPOM.
. Peocrar u marasuH cONpOTHUBICHUN.
. B3auMoaencTBue moCTOSSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ieJICHU MOJIOCOB MarHuTa.
. MozenupoBaHUE€ MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarautHoe noje Toka. DJIeKTPOMarHur.
. JleficTBME MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
. DNEKTPOIBUTATEIIb MOCTOSTHHOTO TOKA.
. UccnenoBanue gaBiIeHUS 3IEKTPOMATrHUTHON UHAYKIIHH.
. OnbiThl Dapajes.
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24.

25.

3aBUCUMOCTh  HANpPAaBJICHUS WHAYKIIMOHHOTO TOKa OT YCIOBUH  €ro
BO3HUKHOBCHHUSI.
DJeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomel u onvimol.

1.

o v kW

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpiTl 1O  HAOMIOJAEHWIO  BJIEKTPU3ALMM  Tel HMHAYKIUEH | 1pu
COITPUKOCHOBEHUHU.

HUccnenoBanne NEUCTBUSA  DIEKTPUYECKOTO TMOJISI HA MPOBOJAHUKU U
TUBJIEKTPUKH.

COopka 1 npoBepka padoThI JIEKTPUUECKON LENMU MOCTOSHHOTO TOKA.
N3mepeHne u peryimpoBaHUe CUJIbI TOKA.

N3mepenune u peryampoBaHue HAPSIKECHUS.

HccnenoBanne 3aBUCHMOCTH CWIBL TOKA, MAYLIErO0 4YEpe3 pe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTbH AJIEKTPUUYECKOTO CONPOTHUBIICHUS
MIPOBOJIHUKA OT €T0 JUIMHBI, INTOIAY MTOIEPEYHOTO CEUEHUS U MaTepraIa.
[IpoBepka mpaBuia CIOXEHUS HANPSHKEHUW TPU  MOCIEA0BATEIBHOM
COCMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna sl CWIBI TOKAa NpPU MAPAJJIEIBHOM COECIMHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UIYIIErO Yepe3 Pe3UCTOp.
Onpenenenre MOUTHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO YEpe3 JAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJ[ narpesarens.

HccnengoBanne MAarHUTHOTO B3aUMOJICVCTBHS ITOCTOSIHHBIX MarHUTOB.
N3ydeHnne MarHUTHOTO MOJIA MOCTOSIHHBIX MArHUTOB MPU UX OOBEAUHEHUH U
pa3iciICHUN.

Hccnenoanne neCTBUS SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI B3aUMOJICUCTBUSL KAaTYIIKH C
TOKOM M MarHuTa OT CHJIBI TOKA U HAIPABJICHHS TOKA B KaTYIIKE.

N3yueHne neicTBus MarHuTHOTO TOJISL HA POBOJHUK C TOKOM.
KoHctpyrpoBanue u uzydeHue padoThl 31€KTPOIBUTaTENS.

N3amepenue KIIJI anekTpoaBUrateibHONM yCTaHOBKH.

OnbpIThl MO MCCIEAOBAHUIO  SIBJICHHUSI  JJICKTPOMArHUTHOM — WMHIYKIIUU:
WCCJIEIOBAHNE U3MEHECHUIN 3HAYCHUS U HAPABIICHUS MHAYKIIHOHHOTO TOKA.

9 KUIIACC

Pazgen 8. Mexanuyeckue siBJIeHUS.
Mexanuueckoe  JIBWKeHHE. MarepuanbHas  Touka. CucremMa  oTcuéra.
OTHOCUTENIBHOCTh ~ MEXAaHHYECKOI'O  JIBW)KCHMsS. PaBHOMEpHOE  IPSIMOJIMHEHHOE



nerkenne. HepaBHomepHOoe mnpsiMonuHeiHOe IBHKeHHE. CpeaHsss U MIHOBEHHas
CKOpOCTB TeJla IPU HEPABHOMEPHOM JIBHKCHUH.

Yckopenue. PaBHOoyckopeHHOE mpsiMoninHeiiHOe ABMkeHrne. CBOOOIHOE TaieHue.
OmnbiTel ['anunes.

PaBHOMEepHOE JBMKEHHME N0 OKpyKHOCTH. llepmon u wacrota oOpaieHus.
JIuHeHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHUE.

IlepBoii 3axkoH Hbrorona. Bropon 3akon Herorona. Tperuin 3akoH Hprorona.
[IpyuHIMI CYyNIEPIIO3ULIMK CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIBKEHMsS, CUja
TPEHUS NIOKOS, IPYTUE BUJIBI TPEHHUS.

Cuna TsKeCTH U 3aKOH BCEMHUPHOTO TSATOTEHUS. Y CKOPEHHE CBOOOTHOTO MaIeHUsI.
JBmxenue mnanet Bokpyr Cosnua. IlepBasg kocmuueckass ckopoctb. HeBecomocTs u
[EPETPY3KHU.

PaBHoBecue wmatepuanbHOM TOUKH. AOCONIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpaleHusi. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynsc Ttena. M3meHeHue wummyibca. VMIynabC cuiibl. 3aKOH COXPaHEHHS
nMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass pabota U MoOLHOCTb. PaboTa cuil TsHKECTH, YNPYroCTH, TPEHUS.
Cesi3p  sHepruum U pabotbl. lloTeHnumanbHas »SHeprusi Tena, IMOAHATOIO Haj
IIOBEPXHOCTBIO 3eMii. lloTeHnmanbHas 3HEprus cxxkatou npykuHbl. KnHetnueckas
sHeprus. Teopema O KHHETHYECKOW 3HEPrMU. 3aKOH COXPAHEHHS MEXaHHYECKOU
DHEPTHUH.

Hemoncmpayuu.

1. HaOmroneHne MeEXaHMYECKOTO IBMIKEHMsI Tella OTHOCHUTEIbHO pa3HbIX Tell

OTCYETA.

2. CpaBHeHME NyTe M TPAEKTOPUU JABMIKEHUS OJHOIO M TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUs ITPSMOJIMHEMHOTO IBUYKECHHS.
HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habmroienne ABMKEHUS TeNa Mo OKPY>KHOCTH.

Habmionenne MexaHMYeCKHX SIBJICHHM, MPOUCXOASIIMX B CHUCTEME OTcuéTa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBH)KCHUM OTHOCHUTEIIBHO
KaOuHeTa QU3UKH.

7. 3aBHCHMOCTb YCKOPEHHS TeJIa OT MAcChl T€JIa U ICUCTBYIOIIEH Ha HETO CHJIBI.

8. HalOmronenue paBeHCTBa CUJI IPU B3aUMOICHCTBUU TEJL.

9. HM3MmeHeHue Beca Tena IpU YCKOPEHHOM JIBU)KCHHH.

10. [lepegada uMIrynbca npu B3aUMOACHCTBUY TEIL.

11. [IpeobpazoBaHus SHEPrUU NPU B3aUMOAECUCTBUHU TEIL.

12. CoxpaHeHHe UMIYJIbCa IPU HEYIIPYTOM B3aMMOIEHCTBHH.

AN AN o



13.
14.
15.
16.

CoxpaHeHHE UMITYJIbCa TPU a0COIIFOTHO YIIPYTOM B3aUMO/ICHCTBUH.
Habmtoienue peakTMBHOTO ABM)KCHUS.

CoxpaHeHue MEXaHUYECKOW YHEPTUU MPU CBOOOIHOM ITa/ICHHH.

CoxpaHeHHE MEXaHWYEeCKOW SHEpruu TPHU JBWKCHUHM Tela MOJ| JIeHCTBHEM
TPy >KHHBL.

Jlabopamopnwie pabomel u onvimol.

1.

10.

11.

KoHcTpynpoBanue TtpakTa i pa3roHa HW JaJTbHEHIIET0O PaBHOMEPHOTO
JBVKEHUS IAPUKA WIH TEJIEHKKH.

OmnpeneneHre cpeHe CKOPOCTH CKOJIbKEHUsI OpyCKa WIU JIBHOXKEHHS IIapuKa
10 HAKJIOHHOM TJIOCKOCTH.

OnpeneneHre yCKOPEHHS Tella TP PaBHOYCKOPEHHOM JIBIDKCHHH  TI0
HAKJIOHHOU TIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH IYTH OT BPEMEHUM IMPU PaBHOYCKOPEHHOM
JBUYKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €Ciau MPU PAaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HadaJbHOM
CKOPOCTU TYTH OTHOCSTCS KakK Psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEXKYTKHA BPEMEHH OJMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUSI OT CHUIJIbl HOPMAJIbHOTO
JaBJICHUSI.

Omnpenenenre kodhPuIeHTa TPEHUS CKOIBKEHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JIBM)KEHUHM TeJa IO
TOPU30HTAJILHOM MOBEPXHOCTH.

Onpenenenre padOThI CHIIBI YIIPYTOCTH IIPU MOABEME TPy3a C UCIIOIH30BAHUEM
HETOABUKHOTO U MOJBMKHOTO OJIOKOB.

N3yuenune 3aKoHa COXpaHECHUS SHEPTHH.

Pa3nen 9. MexannuecKkue KoJie0aHUS M BOJIHBI.

KonebarenbHoe aBuxeHue. OCHOBHBbIE XapaKTEPUCTUKU KOJIEOAHUN: MEPHUO,
4acToTa, aMIUINTyZa. MaremMaTH4ecKul W IpPYKUHHBIM MasTHUKHU. [IpeBpainenue
SHEPrUH MPHU KOJICOATETHHOM JBUKCHHH.

3aryxatomue konebanus. BeiHyX)neHHbIe KoneOanus. Pe3sonanc. Mexanudeckue

BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJIH. HpO,HOJ'II)HBIC M IIOIICPCYHBIC BOJIHEI. I[JII/IHa

BOJIHBI UM CKOPOCTh €€ pacmnpocTpaHeHus. MexaHuueckue BOJHBI B TBEPJOM Tele,
CEMCMHUYECKHUE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbIcOTa TOHAa. OTpakenume 3Byka. HMHOpa3Byk u
yIBTPa3BYK.

Hemoncmpayuu.

1.

HaOmronenne kojiebanuii Tea MOA JEHCTBUEM CHJIBI TSOKECTH W CHIIBI
YIOPYTOCTH.



Habmonenue xonebanuii rpy3a Ha HUTU U Ha MIPY>KUHE.
Habmoienue BeIHYXIEHHBIX KOJI€0aHUI U pe30HaHCa.
PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIH).
HabmtoneHne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKXyCTUYECKHI pe30HaHC.

SAN A

Jlabopamopnwie pabomel u onvimol.
1. OmpeneneHne 4aCTOTHI M TIEpUOa KOJIeOaHU MaTEeMaTUYECKOTO MAasTHHKA.
2. Ompezenenuie 4acTOThl U IEPHOJIA KOJIeOaHU MPYKMHHOTO MAasITHUKA.
3. HccnenoBanue 3aBUCMMOCTH MepUoa KoJieOaHUHN MOABEIIEHHOTO K HUTH Ipy3a
OT JIJINHBI HUTH.

4. VccnemoBaHre 3aBUCUMOCTH Tepuoja KOJIEOaHWN MPYKWHHOTO MasTHHUKA OT
Macchl Ipys3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHoJia KoeOaHul rpy3a, MOJIBEIIEHHOTO K HUTH,
OT Macchl rpysa.

6. OmbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh TIEPHOJa KOJICOAHWI TPy KUHHOTO
MasiTHUKA OT MACChl IPpy3a U KECTKOCTU MPYKUHBI.

7. V3mepenue yckopeHus CBOOOHOTO MaeHUS.

Paznen 10. D1eKTPOMATHUTHOE 110JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJIe. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
aneKkTpoMarHuTHbIX BosH. [llkanma »nexkrpoMarHuTHBIX BOJIH. Vcmolsib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI COTOBOM CBSI3H.

DneKTpoMarHuTHas rnpupoaa ceera. CkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoOJHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3yyeHue CBOWMCTB AJIEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOMIBHOIO

tenedona.

Pa3gen 11. CBeToBELI€ SIBJIEHUS.

JlyueBass momenb cBera. Mcrounuku csera. [IpsMonmHeEnHOE pacnpocTpaHeHue
ceera. 3atmenuss Connua u Jlynel. Otpaxenue cBeta. [lnockoe 3epkanio. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBeta. 3akOH npesioMiieHus cBeTa. [1oIHOe BHyTpeHHEE OTpa)KeHue
cBerta. Mcnosib30BaHKEe MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xonx myueit B nuH3e. Ontudeckas cuctema (poroamnmapara, MAUKPOCKOIA U
Teneckona. 1'a3 kak onrudeckas cucTeMa. bim3opykocTs U TaIbHO30PKOCTb.

Paznoxenue 6enoro ceeta B criekTp. OnbiTel HptoToOHA. ClioskeHe CeKTpaibHBIX
uBeToB. J(ucnepcus ceera.

Hemoncmpavyuu.



[IpssmMosmHENHOE PaCIIPOCTPAHEHHE CBETA.

OTtpakeHue cBeTa.

[Tomyuenune n300pakeHuii B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTuyeckuii CBETOBOL.

Xop Jiydeil B coOmparonieit JINH3e.

X0 Dyder B pacCEUBAIOLIEH JIMH3E.

[TosryueHnue n300paxeHUi ¢ TOMOILBIO JIMH3.

[Tpunuun neiictBus Goroannapara, MUKPOCKONA U TEJIECKOIIA.
10. Moensb riasa.

11. Paznosxenue 0enoro cBera B CEKTP.

L O N o v kA W

12. [lomyuyenue Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie padbomel u onvimol.
1. HccnenoBanme 3aBUCMMOCTH yIJla OTPaXEHUST CBETOBOIO Jiyya OT yIJia
MaJICHUS.

2. W3ydeHue xapakTepUCTUK H300paKeHUs peIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH YIUIa MPEJIOMIIEHHS CBETOBOrO Jiydya OT yrjia
TaJICHNS HA TPAHUIIE «BO3yX—CTEKIIOM.

4. TlomyueHue U300paXKEHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

Omnpenenenne (OKYCHOTO PACCTOSIHUS W ONTHUYECKOW CHIIBI COOMparomieit
JIUH3BI.

6. OmbITHI MO Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITbl MO BOCHPUATHIO IIBE€TA MPEAMETOB NpHU HMX HAOIIOJEHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBantoBhble siBJeHNA.

Omnwitel  Peseppopna u mmanerapHas monenb aroma. Mogenbs atoma bopa.
Hcnyckanue u noriomeHue cBera atoMoM. KBaHThI. JIMHEHYaThIe CIIEKTPBI.

PanuoaktuBHOCTh. Anb(a-, OeTa- u ramma-uznydernus. CTpoeHre aTOMHOTO sijipa.
Hyknonnas Mmogens atomHoro sijpa. M3oromnsl. PagnoaktuBHble npespamenus. [lepuon
II0JIypacIana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbl COXPAaHEHHs 3apsiIOBOTO M MAacCOBOIO YHUCEN.
DHeprus CBsA3M aTOMHBIX saep. CBA3b Macchl U SHEPruu. Peakuuy CUHTE3a U JEIEHU
sanaep. Mcrounuku sueprun CosHIa v 3BE3.

Slnepnas osHepreruka. JleWCTBHA pPaaUMOAKTUBHBIX M3JIy4EHUNM Ha JKHABBIC
OpraHU3MBl.

Hemoncmpayuu.

1. CHeKTpbl U3IIYyYEHHUS U MOTJIOIICHUS.

2. CHeKTpsl pa3IMYHbIX T'a30B.

3. Cnekrtp Boaopo/a.



4. HaGmonenue TpexoB B Kamepe BunbcoHa.

5. Pabora cu€éTurka MOHU3UPYIOIINUX U3ITyYECHHM.

6. Perucrpanus usirydeHus: NpUPOJHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomel u onvimol.

1. HaGnrogeHue CrUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITYUEHHUS.

2. HccnegoBaHue TPEKOB: U3MEPEHUE SHEPIMM YACTHIBI 0 TOPMO3HOMY MYTH

(mo dotorpadusam).

3. M3mepeHue painoakTUBHOTO (OHA.

IToBTOpPHUTENIHLHO-00001AIOIIUIA MOIYJIb.

[ToBTOpUTENHEHO--0000IAIOIIUMKA MOAY/IL MpPEIHA3HAYEH JUIsl CUCTeMaTH3aluu U
00001IEHUST TPEIMETHOTO COJEPKAHUS U ONbITA JAEATEIBHOCTH, PUOOPETEHHOTO MPH
M3y4eHHH Bcero Kypca (u3mku, a Takke g TMOATOTOBKM K OCHOBHOMY
rocyJIapCTBEHHOMY JK3aMeHy Mo (usnke il oOydYaromuxcsi, BBIOPABIIMX ATOT
y4eOHBIN MpeIMET.

[Ipy wW3yyeHUMM NaHHOIO MOJIYJIA PEATU3YIOTCS W CHCTEMAaTU3UPYKOTCS BHJIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECTIEUMBACTCS IOCTHKEHHE NPEIMETHBIX U
MeTaIrpeaMETHBIX IJIaHUPYEMBIX pE3YJIBTATOB oOyueHus, dopmupyetcs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHHUE HAyYHBIX METOJIOB HCCIEAOBAHUS
SABJICHUM TPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATh (PU3UUECKUE SIBIICHUS,
NPUMEHSA IOJIyYEHHbIE 3HAHMS, PEIIaTh 3aJayd, B TOM YHCJIE KAaYECTBEHHBbIE U
AKCIIEPUMEHTAJIbHBIE.

[IpuHUUIIMATBEHO NEATEbHOCTHBIM XapakTep AAHHOTO pasjefia pean3yercs 3a
C4€T TOTO, 4YTO OOYHAIONIMECS BHITOJHSIOT 3aJaHusl, B KOTOPHIX UM IMPEAJIaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUN pacro3HaBaTh U HAYYHO OOBSICHATH (QU3HUECKUE
SABJICHUS B OKPYKAIOLIEH IPUPOJIE U ITOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAay4YHBbIE METOJbl HCCIIEAOBAHUS (DU3HUECKHUX SIBICHUN, B TOM
qucIie ISl IPOBEPKU TUIIOTE3 U MOJYUYESHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH Hay4yHble OCHOBBI HaumOoJiee BaXXHBIX JOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTHI, HAlpUMEp, MPAKTHYECKOrO HCIONb30BaHUSA PAa3IUYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IPEBpALICHUS U COXPAHEHUS BCEX HM3BECTHBIX BHJIOB
SHEPIHUH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue (u3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpaBICHO Ha
JOCTIDKCHUE JIMYHOCTHBIX, METANpPEeIMETHBIX ¢ TMPEAMETHBIX 00pa30BaTeIbHBIX
pE3yNbTATOB.

B pesynbrate u3yueHus PU3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuaronierocst 0y1yT copMHUpPOBAHBI CIIEAYIONINE JINYHOCTHBIE PE3YJIbTATHI B YACTH:

e 1) mMAaTPMOTHYECKOT0 BOCIIUTAHUSA:

e — IPOSBJICHUE HMHTEPECA K MCTOPHUM U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(du3nuecKoil HayKu;

e — IICHHOCTHOE OTHOUIEHHE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

e 2) rpakIaHCKOI0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e — TOTOBHOCTh K AKTUBHOMY Yy4YaCTHIO B OOCYXKIEHWUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TMPOOJIeM, CBSI3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUH
bus3uKy;

e — OCO3HAQaHHUE BAXHOCTU MOPAIBHO--3TUYECKUX MPHUHIUIIOB B JIESITEIbHOCTH
YYEHOT0;

e 3))3CTeTH4YeCKOro BOCIIUTAHMS:

e — BOCHpPUATHE JCTETHYECKUX KadecTB (PU3NYECKOM HayKu: €€ TapMOHHYHOTO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

e — OCO3HAaHME LIECHHOCTH (PM3MYECKON HAyKH KaK MOLIHOIO MHCTPYMEHTA IO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUILIEW COCTABISAIOMIEN KYJIbTYPHI;

e — pa3BUTHE Hay4yHOW JIOOO3HATENBHOCTH, HMHTEpEca K HCCIEI0BATEIbCKON
NESATEIbHOCTH;

e 5) popmMupoBaHus KyJbTYPbl 310POBbS H IMOLUOHAIBHOI0 0J1ar0NOJy YU :

e — OCO3HaHME IICHHOCTH 0e30macHOro obOpaza JKU3HH B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, Ba)XHOCTH NpaBWwil 0€30IaCHOrO IOBEACHUS Ha
TpaHCNOpTE, Ha J0porax, € JJIEKTPUYECKUM U TEIUIOBBIM O0OpYyJIOBaHUEM B
JOMAIIIHUX YCIIOBHUSIX;

e — chOpPMUPOBAHHOCTh HaBBIKA pe(IIEKCUH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TAKOI0 K€ IIpaBa y Apyroro 4ejoBeKa;

e 6) TPyI0BOI0 BOCIIMTAHMS:

e — AaKTUBHOE YYacTHE B pELICHUM MPAKTHYECKHX 33a7a4y (B paMKax CEMBbH,
0o0pa30BaTeNbHON OpraHu3aluu, ropojaa, Kpas) TEXHOJOTMYECKOM M COLUaIbHOMN
HANpPaBJIEHHOCTH, TPEOYIOIMX B TOM YHCIIE U (PU3NUECKUX 3HAHUMH;

e — HMHTEpEC K MPaKTUYECKOMY M3YUYECHHIO Ipo(deccHii, CBSI3aHHbIX ¢ (PU3UKOM;



e 7)3K0JIOrM4€CKOr0 BOCIIMTAHMS:

e — OpUCHTAIMS HA PUMEHEHHE (PU3NUECKUX 3HAHUU /IS PEIICHUs 3a/1ad B 00J1acTu
OKpY’)Kalollel cpelpl, IUIAHUPOBAHUS IIOCTYIIKOB U OIIGHKM HUX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY’KAIOIIEH Cpeibl;

e — OCO3HaHHE TJ00ATHLHOTO XapakTepa HJKOJOTHYECKHUX MpoOIeM M TyTed uX
peuieHus;

e 8) azanTanum K M3MEHSIIONIUMCS YCJIOBUSIM CONUAJIBLHON M NPUPOHOM Cpebl:

e — MOTPEOHOCTH BO B3aMMOJICMCTBUM TPHU BBINOJHEHUU HCCIICAOBAaHUN M MPOEKTOB
(bU3UYeCKO HAMPABIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSIM JIPYTHX;

e — IOBBILIECHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO NEATEIBbHOCTD;

e — MOTPeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHH, B TOM 4YHcIe (OpMyIHMpOBaTH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

e — OCO3HaHWE NePUITMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JIacTh
buszukwy;

e — IUTAHUPOBAHME CBOETO Pa3BUTHSI B MPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUIA;

e — CTPCMIJICHUC AHAJIM3UPOBATbL U BbLIABJIIATHL B3dAMMOCBA3WU IIPUPO/HI, 06H_[6CTBa n
9KOHOMMKH, B TOM HHUCJIC C HCIIOJIb30BaHHUCM (1)I/ISI/I‘{CCKI/IX 3H3HPII>1;

e — OLICHKA CBOMX JIEUCTBUM C YUYETOM BIIMSAHHUS HA OKPYKAIOIIYIO CPENY, BOZMOKHBIX
IJ100aMbHBIX TOCTIEICTBUA.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynbrate ocBOeHHS MpOrpamMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILIETO
oOpazoBaHust y oOydaromerocs OyayT cQOpMHUpOBaHBI  MeTampeAMeTHbIE
pe3yJabTaThl, BKJIIOUAIONINE IMO3HABATEIbHBIC YHHBEPCAIbHBIC YUCOHBIC JICHCTBUS,
KOMMYHUKAaTHUBHBIE  YHHBEpCAJIbHbIC  y4eOHbIE  JICUCTBUS,  PETYJISTHBHBIC
YHUBEpCAIbHBIC YUeOHbIC TCHCTBHSL.

Ilo3HaBaTeqbHBIC YHUBEPCAIbHBIEC YUeOHBbIE 1efiCTBUSA

Ba3oBble Jijornueckue 1eiicTBUA:

BBISIBIIATH U XapaKTEPHU30BATh CYIIECTBECHHBIC TPU3HAKN OOBEKTOB (SBJICHUN);
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMK, OCHOBAHHUS JJIsI 0000IIICHUS
Y CPABHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH U MIPOTHUBOPEYMS B paccMaTpUBaeMbIX (haKTax, JaHHBIX U
HAOTIOACHUSAX, OTHOCSIIIUXCSA K PU3NUECKHUM SIBJICHUSIM;

BBISIBIIATh TTPUYUHHO--CJIC/ICTBEHHBIC CBS3M TMPU H3YYCHHH (DU3UYCCKUX SIBICHUN U
MPOLIECCOB, JI€JIATh BBIBOJbI C WCIOJb30BAHUEM JIEIYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIFOUE€HHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SAX (DU3UUECKUX BEITUYMH;



CaMOCTOSITENIbHO ~ BBIOMpPATh Cmoco0 pemieHuss ydeOHOM (u3NYecKod 3amadu
(cpaBHEHHE HECKOJBKMX BApUAaHTOB pELICHUS, BbIOOp Hanboliee MOAXOJAILIETO C
y4€TOM CaMOCTOSTEIbHO BBIICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBarTe/bLCKHe JeiCTBUSA:

MCIIOJIb30BaTh BOIIPOCHI KaK UCCIIE0BATENbCKUIA HHCTPYMEHT ITO3HAHMS,

OPOBOAWTH IO CAMOCTOATENIBHO COCTaBICHHOMY TIUIaHY OMBIT, HECJIOXHBIN
(bu3nueckuil IKCIEPUMEHT, HEOOJIBIIIOE UCCIIEI0OBAaHUE (PU3NUECKOTO SBICHUS;
OLIEHMBAaTh Ha MPUMEHUMOCTbh U JJOCTOBEPHOCTh MH(OPMAIIMIO, MOJIYUYEHHYIO B XOJ€
MCCIIIOBAHMSI UJIH SKCIIEPUMEHTA;

CaMOCTOATENIbHO  (OpMYIMpPOBaTh OOOOIIEHHMST U  BBIBOABI IO  pe3yjibTaTam
POBEAEHHOTO HAOJIIOICHUS, OIIbITA, UCCIICIOBAHMS;

MPOrHO3UPOBATh BOZMOXKHOE JlajbHeIIee pa3BUTHE PU3NIECKUX MPOIECCOB, a TAKKe
BBIJIBUTATh MPEIOI0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.
Pabora ¢ unpopmanmeii:

NPUMEHSTh PA3IUYHbIE METOJbl, MHCTPYMEHTBHl W 3alpoChl MpU IMOUCKE U OTOOpe
uH(pOpPMaLlMU WK JAaHHBIX C YUETOM MPEATIOKEHHOMN yueOHOoM Ppu3nueckoi 3anaun;
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIMIO PAITUYHBIX
BUJIOB U (OPM IpECTaBICHUS;

CaMOCTOSITEJIFHO BBIOMpATh ONTUMANIbHYIO (OpMY MpeAcTaBiIeHUs HHOOPMAIMH U
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECJIOKHBIMU CXEMaMH, AuarpaMMamH, HHON
rpaduKoi 1 MX KOMOWHAITUSIMH.

KoMMyHHUKaTHBHBbIE YHUBEPCAJIbHbIE yyeOHbIe AeiicTBUSA:

B XO0Je OO0CyXIeHUs yueOHOro marepuaia, pe3ylbTaToB J1a0OpaTOPHBIX pPAabOT H
MPOEKTOB 33/1aBaTh BOMPOCHI M0 CYLIECTBY 00CYKIaeMOil TEMBbI U BBICKA3bIBaTh UJIEH,
HAIICJICHHbIC Ha PellIeHUE 33aUu U MOJIep KaHnue 0J1aroxenaTeIbHOCTH OOIICHNUS;
COTOCTABJIATh CBOM CYXACHHS C CYXICHUSIMH JPYIrMX YYaCTHUKOB JHAJIOra,
OOHapy>KUBaTh pa3iIMyue U CXOACTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX;

nyOJMYHO  TPEACTaBISITh  PE3yNbTaThbl  BBIMOJIHEHHOTO  (DU3MYECKOrO  OmbITa
(3KCTIEpUMEHTa, UCCIIeI0OBAHUS, IPOCKTA);

MOHMMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHON U WHAMBUAYAJIbHON PaOOTHI
IpU PEUICHUH KOHKPETHON (U3UIECKOil MpoOIIeMbl;

NPUHUMATh IEJIM COBMECTHOM JeATEeNIbHOCTH, OpPraHU30BbIBAThH JCHCTBUSA MO €&
JOCTUKEHHIO: PACTIPEACIATh POJH, 0OCYXKAATh MPOLECCHl U Pe3ylabTaThl COBMECTHOMN
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;

BBITIOJIHATH CBOIO YacTh PabOTHI, JTOCTUTAsi KAaUYECTBEHHOTO pe3yjbTaTra IO CBOEMY
HaMpaBJICHUIO U KOOPAMHUPYS CBOU ACUCTBUS C IPYTUMU YJI€HAMU KOMAaH/IbI;
OLIEHMBATh KAueCTBO CBOETO0 BKJIaAa B OOWMI MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO CPOPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSL.



PeryasiTuBHbIe yHUBEpCcaJbHbIC y4eOHbIE 1efiCTBUS

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYyalUsIX, TPEOYIOUIUX ISl PELLIECHUS
bu3nuecKkrux 3HaAHUI;

OPUEHTHPOBATHCS B PA3IUYHBIX MOIXO0JaX MPUHATUS pEHIeHUN (MHIUBUAYaAIbHOE,
INPUHITHE PELLICHUS B TPYIIIE, IPUHATHAE PELLICHUN TPYIIION);

CaMOCTOSITEJIbHO COCTABJIATh QJITOPUTM pelIeHHus (U3MUECKON 3alauyd WU IJ1aHa
UCCIIEJIOBAaHUS C YYETOM HMEIOIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH IpeiaraeéMble BApUaHThI PEILICHUM;

7enaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJBHBII HHTEICKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U IpeUIaraTh IJ1aH €€ U3MEHEHMUS],

OOBSCHATh NPUYUHBI JOCTHKEHHSI (HEJOCTHUKEHHs) pPE3yJIbTaTOB JEATEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTUBBI B JESATEIBHOCTH (B TOM UHKCJE B XOJ BBIMOJIHEHHS (PU3HUECKOTO
UCCIIEIOBAaHMUsI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSTEILCTB, W3MEHMBIIMXCS
CUTyallul, yCTAHOBJICHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4eloBeKa B XOJ€ CIopa WM JUCKYCCUM Ha HAyYHYIO
TEMy, IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

npu3HaBaThb CBOE NPaBO Ha OWMOKY IpHU pelIeHMH (U3NYECKUX 3ajad WiId B
YTBEPKACHUSIX HAa HAYYHBIE TEMBI M TAKOE )K€ IIPaBoO JPYroro.

IHPEJMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 7 kjacce MpeaMETHBIC PE3yibTaThl Ha 0Aa30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIUXCS YMEHHIA:
UCTIONb30BaTh TOHATHA: (HU3UYECKHME ¢ XUMUYECKHE SBJICHHS, HaOJIO/ICHNE,
OKCIIEPUMEHT, MOJIEJb, TUIIOTE3a, SANHUIIBI (PU3NYECKUX BEIUYHH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSTHUSI BemiecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHHIECKOe
IBIOKEHHWE  (paBHOMEpPHOE, HEPAaBHOMEpPHOE, MPSMOJMHEWHOE),  TPacKTOpHs,
paBHOJICUCTBYIOIAsA cuia, aedopmanus (ympyras, IlacTHYecKas), HEBECOMOCT,
COOOIIAIOIINECS COCY/bI,
pasznuyaTh sBieHus (nuddysus, TemIoBoe ABUKEHUE YaCTHI] BEIECTBA, PABHOMEPHOE
JBDKEHUE, HEPABHOMEPHOE IBIDKEHWE, WHEPIUS, B3aUMOJICUCTBHUE TEJ, PAaBHOBECHE
TBEPABIX TENI C 3aKPEIUIEHHOW OChIO BpAICHHS, TEepeaada MaBJICHHUS TBEPIBIMH
TeJIaMH, KUJAKOCTSIMHU U Ta3aMH, aTMOC(EPHOE IaBlICHUE, IJIaBAaHUE TeJl, IPEBPaIICHUS
MEXaHUYECKOW JHEPrHH) IO OIMHUCAHWUI0 HMX XapaKTePHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBICHUE;



pacrno3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SIBJICHHUM B OKPY)KAIOIIEM MHpE, B
TOM 4ucie (pu3nueckue sBICHUS B MPUPOJE: MPUMEPHl ABMKECHUS C PANUYHBIMU
CKOpPOCTSIMA B KMBOW W HEKHWBOW IPUPOAE, NEHUCTBUE CUIBI TPEHUSA B IIPUPOJE U
TEXHHUKE, BIIMSHHUE AaTMOC(EpPHOro [aBJICHUS Ha JKUBOM OpPraHMU3M, ILJIaBaHUE PbIO,
pbplYard B TEJE YEJIOBEKA, IPU ITOM IEPEBOJAUTH MPAKTUUYECKYIO 33aJauy B y4EOHYIO,
BBIJICIISITh CYLIECTBEHHbIEC CBOMCTBA (IIPU3HAKHM) PU3NUECKUX SBICHU;

OTUCHIBATh N3YUYECHHBIE CBOIMCTBA TN U (U3MUECKUE SIBICHUSA, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMS, IyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YNPYIOCTH, CHJIa TSDKECTH, BEC Tella, CWIA TPEHHUs, JaBJICHUE
(TBEpHoro Tema, >KMAKOCTH, Ia3a), BBITAJKHUBAIOIIAs CUJIA, MEXaHWYecKas padora,
MOIIIHOCTb, IIJIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIHUEHT TMOJe3HOr0 JeHCTBUS
MEXaHU3MOB, KUHETHYECKasl U MOTEHIMAIbHAS 3HEPrusl), NPpU ONUCAHUU NPABUIBHO
TPaKTOBATh (PU3NYECKUI CMBICIT UCIOJb3YEMbIX BEIHUYMUH, UX 0003HAYEHUS U €IUHUIIBI
(U3NYECKUX BEJIMYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYMUHY C JAPYTMMHU BEJIMYMHAMHU, CTPOUTH TpadUKH H3YUEHHBIX 3aBUCHUMOCTEH
(hU3NYSCKUX BEITMYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHUS M TMPOLECCHI, HCIOIb3Ys
MpaBWJIa CJIOXKEHUS CHII (BAOJIb OJHOM TpsiMoi), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, NMpaBuiIO paBHOBECHUs ppluara (0JI0Ka), «30J0TOE IMPABUIO» MEXAHUKH,
3aKOH COXpPAaHEHUS MEXaHMYECKOM DJHEPruM, IpU OTOM JaBaTh CIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3aMHUCHIBATh €T0 MAaTEMAaTHYECKOE BhIPaXKEHHE;

OOBSACHATh (PU3MYECKUE SIBICHHUSA, MPOLECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalul NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH MPUYMHHO-
-CJICZICTBEHHBIE CBS3M, CTPOUTh OOBSCHEHUE U3 1—2 JOrMYecKHUX IIaroB ¢ ONOPOH Ha
1-2 wu3yueHHBIX CBOMCTBAa (DU3MYECKUX SBJICHHM, (PUIMUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemate pacué€THele 3ajauud B 1-2 JEHCTBUS, MCHIOJIb3Ys 3aKOHBI U (OPMYJIBL,
CBs3bIBalOIME (PU3MYECKHE BEIUYMHBI: HA OCHOBE AaHalIW3a YCJIOBUS 3a/a4u
3aMUChIBaTh KPAaTKOE YCIIOBUE, MOJACTaBIATh (PU3MUECKHE BEIMUYMHBI B (POPMYIBI U
IPOBOANTH PAacu€Thl, HAXOAUTHb CIPABOYHBIC JAaHHBIE, HEOOXOIUMBIC IJIA PEIICHUS
3a]1a4, OIICHUBATh PEATMCTUYHOCTD MOTYYCHHON (PU3NUECKOIN BETUYNHBI;
pacrno3HaBaTb NIPOOJEMBbI, KOTOpPbIE MOXHO pELIMTh MpU IMOMOIIM (PUINYECKUX
METOJIOB, B OINMCAHUM MCCIECIOBAHUS BBIICIATH IPOBEPSEMOE IPEAINOIIOKEHNE
(rumore3y), pa3nMyaTh M HMHTEPIPETUPOBATH IOJYYEHHBIM pe3yJbTaT, HAXOJUTh
OLIMOKY B XO/I€ OTbITA, JIEJaTh BHIBOBI 110 €T0 Pe3yIbTaTaM;

IPOBOJIUTH OMBITHI 110 HAOTIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NUYECKUX CBOICTB
Ten: (HOpMyIMpOBaTH IPOBEPSEMBbIE MPEANOJIOKEHUS, COOMpATh YCTAHOBKY W3
IPEJI0AKEHHOT0 000pyA0BaHNUS, 3alIUChIBATH X0/ ONbITa U (DOPMYJIUPOBATH BHIBOBI;



BBITIOJTHSITH TIPSIMBbIE M3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tesia, 00bEéMa, CHUIIbI U
TEeMITepaTypbl C MCIOJHb30BAaHUEM aHAJOTOBBIX W NMU(POBBIX MPUOOPOB, 3aNMHMCHIBATH
MOKa3aHusi IPHUOOPOB € YIETOM 3aJaHHON a0COJIFOTHON MOTPENTHOCTHA U3MEPECHHI;
IPOBOJUTH HCCIIEIOBAHNE 3aBUCUMOCTH OJHOW (PM3UUECKOW BEIMYUHBI OT JPYroM ¢
MCII0JIb30BAaHUEM MPSMBIX U3MEPEHUMN (3aBUCHMOCTH IyTH PABHOMEPHO JIBHXKYIIETOCS
TEJIa OT BPEMEHU JIBUKCHHS TEJla, CHIIbI TPEHUS CKOJIBKEHUS OT BEca Teja, KaueCcTBa
00paOOTKM TMOBEPXHOCTEW TEN W HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOIIAIU
CONPUKOCHOBEHMS TEJI, CUJIbl YIPYTOCTH OT yIJIMHEHUS NPY’KUHBI, BBITAIKABAIOLICH
CUJIBI OT 00BEMa TMOrPYKEHHOM 4YacTH Tejla M OT IUIOTHOCTU JKUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT TJIyOWHBI, HA KOTOPYIO MOTPY>KEHO TeJo,
YCIIOBUM TUTaBaHUS TEJ, YCJIOBHM PaBHOBECHS pbhluara W OJIOKOB), y4acTBOBAaTh B
IJJAHUPOBAHUKM YYEOHOTO HCCIEAOBaHUS, COOUpaTh YCTAHOBKY U  BBITIOJHATH
U3MEpPEHHUs, CleAys MPeAJIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3YJbTAThl MOJIYYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHUAC MPEIJIOKEHHBIX TaOJUI] U TpaduKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS,

MPOBOJIUTh KOCBEHHBIE W3MEpPEHUsI (U3MYECKUX BETUYWH (TUIOTHOCTH BEIECTBA
KUIOKOCTM M TBEPAOTO TeENa, CWJIA TPEHHUS CKOJBXEHHUs, [aBJICHUE BO31yXa,
BBITQJIKMBAOIIAS CHJIa, JICWCTBYIOIIAas Ha TOTPYKEHHOE B KUIAKOCTh TEJO,
KO3 (DUIIMEHT TOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MNPEIJIOKEHHON
WHCTPYKITUU: TIPU BHITIOJHEHUN U3MEPEHUI COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYMCJISITh 3HAYCHUE NCKOMOW BEJIMYMHBI,

coONIO/IaTh MpaBUjia TEXHUKKM O€30MacHOCTM Tpu pabore ¢ JabopaTOpHBIM
000py10BaHUEM;

yKa3blBaThb NPHUHIMUIBI JEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCYAbl, OAPOMETp, phIuar, MOABHKHBIN U
HETIOABUKHBIN 010K, HAKJIOHHAS TNTOCKOCTH;

XapaKTEepU30BaTh NPHUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOUCTB C OMOpPOM Ha MX oOnucaHus (B TOM YHCIE: MOJUIMITHUKUA, YCTPOMCTBO
BOJOIIPOBO/IA, THIPABINYECKUN IPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCIOJIb3ys 3HAHUS O CBOMCTBaX (DM3MYECKUX SBICHUNA W HEOOXOIMMBIC
¢bu3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

OPUBOAUTH MHpUMEPHl (HAXOAUTh WHGOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PM3MYECKUX 3HAHUN B TMOBCEAHEBHOM MKU3HHM [JIsi oOecredyeHus
0e30MmacHOCTH Mpu OOpalleHHd ¢ NPUOOpaMH M TEXHUYECKUMH YCTPOWCTBaMH,
COXPAaHEHHUS 3/I0pOBbS U COOJIOJAEHUS HOPM DSKOJOTHYECKOTO TOBEJACHHS B
OKPY’KarolIEU CpeE;

OCYUIECTBJISATh OTOOp HCTOYHUKOB HH(popmaiuu B MHTepHETe B COOTBETCTBUU C
3aIaHHBIM [TOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCA 3HAHUM U IIyTEM CPaBHEHHS



Pa3TUYHBIX UCTOYHUKOB BBIJEIATH MH(GOPMAIUIO, KOTOPAs SBISETCS MPOTHBOPEUYNBON
WJI MOKET OBITh HEJIOCTOBEPHOM;
WCIIOJIH30BATh MPH BHITIOJIHEHUH YYEOHBIX 33JIaHUN HAYYHO--TIOMYJISIPHYIO JTUTEPATYPY
(U3MYECKOro COJep)KaHMs, CIPAaBOYHBIE MAaTepualbl, pecypchl ceth VHTepHer,
BJIaJIeTh NMpPUEMAMHM KOHCIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHus HHMOpManuu U3
OJIHOM 3HAKOBOW CUCTEMBI B JPYTYIO;
co371aBaTh COOCTBEHHBIC KPAaTKUE MUCHhbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
MCTOYHUKOB UH(POpMALIMK (PU3NYECKOTO COJIEpKaHMsl, B TOM YHciie MyOJIMYHO AesaTh
KpaTKHe COOOIICHHs O pe3yJibTaTax MPOEKTOB UM YUeOHBIX UCCIIEI0OBAHUM, PU 3TOM
IPaMOTHO MCIOJIb30BaTh M3YyYEHHBIM TMOHATUWHBIA anmapar Kypca (Qu3ukw,
CONPOBOK/IaTh BHICTYIJICHUE NIPE3CHTALINEH;
MIPU BBITIOJTHEHWN YY9E€OHBIX MPOEKTOB M UCCIICIOBAHUIA PACIIPEACIIATh 00S3aHHOCTH B
rpynmne B COOTBETCTBUM C IOCTABJICHHBIMU 3aJlayaMU, CIIEIUTh 3a BBINOJHEHUEM
IU1aHa ACMCTBUM, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ] B ACSTEIBHOCTD TPYIIIbI,
BBICTPAUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYXKAIOIINX.
K xonmy oOyuenus B 8 kjacce mpeaMeTHbIE Pe3yibTaThl Ha 0Aa30BOM ypOBHE
JOJHKHBI OTPakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:
UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEILECTBA, KPUCTAIUIMYECKHE W aMOp(HBIE Tea,
HACBHIIIEHHBIA U HEHACBIIICHHBIN Map, BIAKHOCTh BO3/1yXa, TEMIEpaTypa, BHYTPEHHSS
DHEPrus, TEIJIOBOM JBUIaTENb, JIECMEHTAPHBIM JJIEKTPUUECKUN 3apsil, dJIEKTPUIECKOE
1oJyie, MPOBOAHUKUA M AUDJIEKTPUKH, MOCTOSHHBIA SJIEKTPUUYECKUNA TOK, MArHUTHOE
oJIe;
paznuyaTh SABJICHHS (TEIUIOBOE pACIIMPEHHE W CKaTue, TeIionepenaya, TerjoBOe
paBHOBECHE, CMauyuMBaHUE, KaNWUIAPHBIE SIBIICHHS, WCHApeHue, KOHJCHCAIUS,
IJIaBJICHUE, KPHUCTAJUIU3aUs (oTBEepEBaHUE), KUIICHUE, Temionepegaya
(TemIonpOBOIHOCTh, KOHBEKIUS, HM3IYUYEHHUE), AJIEKTpHU3alus Tell, B3aUMOJCHCTBUE
3apsA/I0B, JEUCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJEHCTBUE
MAarHuTOB, JIEMCTBUE MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAS
MHJYKIUS1) TIO ONHUCAHUI0O KX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;
pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3NYECKUX SBJIICHUM B OKPYXKAIOIIEM MUPE, B
TOM uKclie (U3MYECKUE SBIECHUA B TMPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE W
KalWUISIPHBIE SIBIIGHUS B MPUPOJE, KPUCTAUIBI B mpupojse, uznydenue ColHIIA,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, HHEs, CHera,
AIEKTPUYECKUE SBJICHHS B aTMocdepe, DSIEKTPUYECTBO IKHUBBIX OpPraHU3MOB,
MarHuTHOE Moje 3eMiu, Jpedd MOJIOCOB, POJIb MAarHUTHOTO MOJS JJIS KU3HH Ha
3emiie, MOJSPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a]a4y B y4eOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHI;



OTMMCHIBATh N3YUYCHHbIE CBOMCTBA TEN U (PU3UUYECKUE ABICHUS, UCIONB3YS (pU3MUecKue
BEJIMYUHBI (TeMIeparypa, BHYTPEHHSS HHEPrus, KOJIMYECTBO TEIUIOTHI, yJEJIbHas
TEIUIOEMKOCTh ~ BELIECTBA, YyJAENbHAs TEIUIOTa IUIABJICHMS, YAEIbHAs TEIUIOTa
napooOpa3oBaHUsl, YAEJbHas TEIJIOTAa CrOpaHUs TOIJIMBA, KOO(PQOUIUEHT IOJE3HOTO
JEUCTBUS TEIUIOBOM MAILMHBI, OTHOCHUTEIbHAS BJIAXKHOCTb BO31YyXa, JJICKTPUUYECKUN
3apsii, CWiIa TOKA, JJIEKTPUYECKOE HANPSDKEHUE, COIPOTUBJIEHUE IPOBOJHUKA,
yIETBbHOE COMPOTUBJICHHE BEIIECTBA, pab0Ta U MOIIHOCTH 3JIEKTPUUYECKOrO TOKa), IpU
ONHUCAaHUU NPABWIBHO TPAKTOBaThb (PU3NYECKUII CMBICI HCIOJIB3YEMBIX BEJIMYMH,
0003Ha4YEHNS U €IMHULBI (PU3NYECKUX BEIMYMH, HAXOIUTH (DOPMYJIbI, CBSA3BIBAIOLINE
JaHHYI0 (PU3MYECKYI0 BEIMYMHY C JPYTMMHM BEJIWYMHAMH, CTPOUTH TIpapuKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHUS M TMPOLECCH, HCHOIb3Ys
OCHOBHBIC IIOJIOKEHUS MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHMS BELIECTBA,
OPUHLKIT CYNEPHO3ULIMM ToJieH (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs
3apsana, 3akoH Oma g ydactka nenu, 3akoH J[xoyns—JIeHna, 3akoH coXpaHeHUs
SHEpPruM, MPH 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHAa U 3alUCHIBATH €0
MaTeMaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MUECKUE IPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTYalH IIPAKTUKO-OPUEHTHUPOBAHHOTO Xapakrepa: BBISBIISATD
MPUYNHHO-CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1—2 U3yyeHHBIX CBOMCTBA (PU3UUECKHUX ABICHUHN, PU3NUECKUX 3aKOHOB HITU
3aKOHOMEPHOCTEM;

pemath pacué€THele 3ajauud B 2—3 JCHCTBUS, MCIOJIb3Ys 3aKOHBI U (OPMYJIBL,
CBs3bIBalOIME (PU3MUYECKHE BEJIMYMHBI: HA OCHOBE AaHalIM3a YCJIOBUS 3a/1a4u
3aIIMChIBATh KPATKOE YCJIOBUE, BBIABIIATH HEIOCTATOK JAHHBIX Ul PELICHMs 3a7auH,
BBIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE [Tl €€ peleHHs, IPOBOJUTH PACUETHI U
CpaBHMBATh IIOJIyYEHHOE 3HaU€HNE (PU3NUECKOIN BEJIMYMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTb NPOOJEMBbI, KOTOPbIE MOXHO pELIUTh MpU IMOMOIIM (PUINYECKUX
METOJOB,  HCHOJIb3ysl  ONMCAHUE  HCCICOOBAHMS,  BBIACIHATH  NIPOBEPSIEMOE
IIPEAINIOJIOKEHNE, OLECHUBATh IIPABUIIBHOCTh IIOPSAKA IPOBEICHUS HWCCICAOBAaHMUS,
JieJaTh BBIBOJIBI;

IPOBOJIUTDH OMBITHI 110 HAOTIOAEHUIO (PU3NYECKUX SIBICHUN WM (PU3NUYECKUX CBOMICTB
Ten (KanwuIsipHbIE SIBJIEHUS, 3aBHUCHUMOCTb JABJIEHHS BO3/lyXa OT €ro o0béMma,
TEMIIEPATYpPbl, CKOPOCTH MTPOLECCA OCTHIBAHMS U HarPEBAaHMS IIPU M3JIyYEHNUH OT LIBETa
U3JIydarome (moriomaromei) MNOBEPXHOCTH, CKOPOCTh HCHAPEHHsS BOJBI  OT
TEMIIEpaTypbl JKHIKOCTH M IUIOMIAAM €€ IIOBEPXHOCTH, DJJIEKTpU3alMs Tel W
B3aUMOJICUCTBUE INIEKTPUUECKUX 3apsA70B, B3aAMMOJECHCTBHE IOCTOSHHBIX MarHuTOB,
BHU3YyaJIM3al1sl MArHUTHBIX I10JIEM IOCTOSHHBIX MarHUTOB, IEHCTBHUSI MAarHUTHOTO TIOJIS
Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa, CBOMCTBA JJIEKTPOABUIATENS



MOCTOSIHHOTO TOKa): (OPMYyJIUPOBATh MPOBEPAEMbIE TMPEANOJIIOKEHHS, COOMpaATh
YCTAaHOBKY M3 TMPEMJIOKEHHOTO O00OpYyAOBaHMSA, OIUCHIBATH XOJ ONbITA U
(bOopMyIUPOBAThH BHIBOIBI;

BBITIOJTHATH MPSIMbIE U3MEPEHHSI TEMIIEPATyphl, OTHOCUTEILHON BIA)KHOCTH BO3yXa,
CIJIBI TOKa, HAMPSOKCHHs] C WCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB W JTAaTYMKOB
(¢bu3NuecKux BENWYMH, CPAaBHUBATh pPE3yJIbTaThl H3MEPEHHH C Y4ETOM 3aJaHHOUN
abCOTIOTHON OTPEIIHOCTH;

POBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOHN (PU3MYECKON BEIWYUHBI OT JAPYTOH C
MCTIOJb30BAaHUEM TPSIMBIX U3MEPEHHI (3aBUCUMOCTH COTIPOTHBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TJIOMAJN MOTIEPEYHOTO CEYEHHS M YIEIBHOTO COMPOTHUBIICHHUS BEIIECTBA
MIPOBOHMKA, CUJIBI TOKA, MAYIIETO Yepe3 MPOBOIHUK, OT HAMPSKEHHS Ha IPOBOTHUKE,
MCCJIEIOBAaHUE TOCJIEOBATEIbHOTO M TMapajIeIbHOTO COCIUHEHU MPOBOJHUKOB):
IUTAHUPOBATh WCCIICIOBaHME, COOMPATh YCTAaHOBKY M BBITIOJNHATh U3MEPEHUS, CIEAys
MpeJIOKEHHOMY TIaHy, GUKCUPOBATh PE3yJIbTaThl TIOJYUYEHHONW 3aBHCUMOCTH B BHJE
Tabnui u rpaduKOB, JEIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpEHUs (HU3UYECKUX BEIMUYWH (yIeiabHas TETUIOEMKOCTH
BEIIECTBA, COMPOTUBIICHUE MPOBOAHHUKA, pad0Ta U MOIIHOCTh AJNEKTPUYECKOTO TOKA):
IUTAHUPOBAaTh HM3MEPEHUS, COOMpaTh OKCICPUMEHTAIBHYIO YCTAaHOBKY, CIEIys
NPEI0KECHHON MHCTPYKITUH, U BEIYUCIISTH 3HAYCHUE BETTUYHHBI,

coOmofaTh TMpaBWia TEXHUKH Oe3omacHOCTH npu pabote ¢ JabOpaTopHBIM
o0opyI0oBaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCUCTBUA W3YYCHHBIX MNPHOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMUcaHWs (B TOM YHWCJE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETpP, TMapoBas TypOWHA, ammepMeTp, BOJBTMETP, CUETYHUK DIEKTPUUECKON
SHEPrUM, BJICKTPOOCBETHTENbHBIE MPUOOPHI, HArpeBaTeNIbHBIE SIEKTPOIPHUOOPHI
(mpuMepsbI), SIEKTPUUYECKUE TMPETOXPAHUTENH, DJIEKTPOMATHHUT, 3JEKTPOJBUTATEIH
MOCTOSIHHOTO TOKA), HCIOJB3ys 3HAHUS O CBOWCTBAaX (PM3MYECKUX SBICHUA U
HEO00X0IMMbIC (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTEIbHBbIE MPUOOPHI IO
CXeMaM U CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIH TEPMOMETpP, TEPMOC, TICHXPOMETP,
TUTPOMETp, JABHUraTelb BHYTPEHHETO CrOpaHUs, AJIEKTPOCKOI, PEOCTar), COCTABISATH
CXEMBI JJICKTPUUYECKUX IEMed ¢ MOoCIe0BaTeIbHBIM U MapaUIeIbHBIM COCIUHEHUEM
AJIEMEHTOB, pa3uyasi YCIOBHBIE 0003HAYEHUS JIEMEHTOB JIEKTPUUIECKUX IICTICH;
MPUBOANTh TNPUMEPHl (HAXOMWUTHh WH(OOPMAIMIO O TMpUMEpax) MPAKTHIECKOTO
UCIONIb30BaHUsl (U3NYECKUX 3HAHUW B TOBCETHEBHOM KHU3HU ISl OOecreueHus
0e30MmacHOCTH TMpW OOpalleHHH ¢ NPUOOpPaMH M TEXHUYECKUMH YCTPOWCTBaMH,
COXPAaHEHHUs 3JI0pOBbSI U COONIOJEHUS HOPM DKOJOTHYECKOTO TOBEIACHHUS B
OKPY’KaroLIEU CPeELE;



OCYIIECTBJIATh TMOUCK WHpopManuu (Quznueckoro coaepxanus B HHTepHeTe, Ha
OCHOBE HWMEIONINXCSl 3HAHUNW W MyTEM CPaBHEHHS JOMOJHUTEIBHBIX HCTOYHHKOB
BBIJICIISITh MH(POPMAIIMIO, KOTOpas SIBISACTCS MPOTHBOPEUMBONW WM MOXKET OBITh
HEJI0CTOBEPHOM;
MCIOJIb30BaTh MPH BBIMOJHEHUN YU€OHbIX 3aJJaHUN Hay4YHO--TIOMYJISIPHYIO JIUTEPATYPyY
(U3UYECKOTO COJIEpP)KaHMs, CIPAaBOYHBIE MaTepuaibl, pecypchl cetn VHTepHer,
BIIAZICTh TpUEMAMH KOHCIICKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus uHMOpMauu u3
OJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbIE NHUCHBMEHHBIE M KpAaTKHE YCTHBbIE COOOLIEHUs, 00001as
UH(GOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MYECKOrO COAEpKaHWs, B TOM YHCIIE
MyOJMYHO  TPENCTABIATH  PE3yJbTAaThl MPOCKTHOW WM  UCCIENOBATEIHLCKOU
NESATEIBLHOCTH, TP STOM TPAMOTHO HCIIOJIb30BaTh M3YUYEHHBIN MOHATHUHHBIA ammapar
Kypca (U3HKHU, COTIPOBOXK/IaTh BHICTYIJICHUE MTPE3CHTALINEH;
OpU BBINOJHEHUH YYEOHBIX MPOEKTOB W UCCIENOBAHMM (PU3MYECKUX MPOLECCOB
pactpenensaTb o0S3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJ[a4aMH,
CICIUTh 3a BBIMOJHECHUEM IUIaHA JCUCTBUI M KOPPEKTHPOBATH €ro, ajeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJaJA B  JEITCIBHOCTh TPYMIBI,  BBICTpauBaTh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, TPOSBIISIS TOTOBHOCTH pa3peiiaTh KOHMIUKTHI.

K koniy oOyuenus B 9 kJjacce npeaMeTHbIE pe3yibTaTbl HA 0Aa30BOM ypOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHI:
UCIIOJIh30BaTh TMOHSTHUS: CHCTEMa OTCYETa, MaTepualbHas TOYKA, TPACKTOPUS,
OTHOCUTEIBHOCTh MEXaHUYECKOTO JBWXKEHUS, AedopManus (ynpyras, miacTuyeckas),
TpEHUE, LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh M MEperpy3Ku, LEHTP
TSXKECTH, aOCOJIIOTHO TBEPAOE TENOo, LEHTP TSHKECTH TBEPAOro Tejla, paBHOBECHE,
MEXaHWYeCKhe KojJeOaHwsi ¢  BOJHBL, 3BYK, HWH(PPa3ByK U  YIbTPa3BYK,
AIIEKTPOMATHUTHBIC BOJIHBI, ITKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPBl HWCITyCKaHWS W TIOTJIOMIEHHWs, alb(da-, OeTa- WM Tamma-
U3IIy4EHHUs], U30TOIIbI, sIIEpHAast SHEPTEeTUKA,;
paznuyaTh SBICHHS (PaBHOMEPHOEC M HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKCHHE,
PaBHOYCKOPEHHOE MPSMOIMHEWHOE IBIKEHUE, CBOOOIHOE Ma/IEHUE Tell, PABHOMEPHOE
JIBIDKEHWE TI0 OKPY)XHOCTH, B3aUMOJICUCTBUE TEJ, pPEAKTUBHOE JBIKCHHE,
KoJiebaTeIbHOe JBUKEHUE (3aTyXalolle W BBIHYXKJCHHbIC KOJieOaHUs), PE30HAHC,
BOJIHOBOE JIBIJKEHHME, OTpaXEHHE 3ByKa, MPSIMOJIMHEMHOE pacrnpoCcTpaHEHUE,
OTpakCHUE U MPEJIOMIICHUE CBETA, OJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE
0eyoro cBeTa B CIEKTP W CIOXKEHHE CIEKTPAIbHBIX IIBETOB, JHMCIEPCUS CBETA,
€CTECTBEHHAsA PaJUOAKTUBHOCTh, BOBHUKHOBEHUE JMHEHYATOrO CIIEKTpa HU3Iy4YEHUs)
M0 OMHMCAHUIO X XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIbBITOB, AEMOHCTPUPYIOIIHUX
JaHHOE (DU3UUYECKOE SIBJICHUE;



pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (DU3NYECKUX SBJIICHUA B OKPYKaomeM MHUpe (B
TOM 4ucie (U3NUECKHE SBICHUS B MPHUPOJC: MPWINBBI U OTIUBBI, IBI)KCHHUE TUTAHET
ConHeyHON CHUCTEMbl, PEAKTUBHOE JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUATHE
3BYKOB XMBOTHBIMH, 3EMJIETPSICEHUE, CEUCMUYECKHUE BOJIHBI, IIyHAMH, 3X0, LIBETA TEJ,
ONTHUYECKUE  SIBJIEHUA B  TOpUpoAe, OUOJOTHYECKOe JCHCTBUE  BHUJHUMOTO,
yIbTPauoJETOBOIO M PEHTICHOBCKOTO HM3IYYEHHM, €CTECTBEHHBIN pPaauOaKTHUBHBIN
GboH, KOCMHYECKHE Jy4Yd, pPAJUOAKTUBHOE W3IYYCHUE TMPUPOJIHBIX MHUHEPAJIOB,
JENUCTBUE PaIMOAKTUBHBIX M3JIyYEeHUN HAa OpraHu3M 4YelioBeKa), IpHU ATOM NEPEBOIUTH
MPaKTUYECKYIO0 3aJa4y B y4eOHYIO, BBIICIATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bU3UYECKUX SIBJICHU;

OTHCHIBATh N3YUCHHBIC CBOMCTBA TEN U (M3UUECCKUE SBICHHS, UCTIONB3Ys (DU3NIECKUC
BEJIMYUHBI (CPEIHSS U MTHOBEHHAsI CKOPOCTh TeJla MPU HEPAaBHOMEPHOM JBUKECHHH,
YCKOPEHHUE, MEPEMEILICHUE, IIyTh, YIIIOBAasl CKOPOCThb, CHJIAa TPEHUS, CHUJIa YIPYTOCTH,
CUJia TSKECTH, YCKOPEHHE CBOOOJHOTO MaJIeHUs, BEC Teja, UMITYJIbC Tea, UMITYJIbC
CWJIBbI, MEXaHW4YecKasi paboTa U MOIIHOCTh, MOTEHIIUATLHAS SHEPTUS TEJa, MOTHITOTO
HaJl MOBEPXHOCTHIO 3€MJIU, MOTCHIIMAIbHAS SHEPTUSI CKATOM MPY>KUHBI, KHHETUYECKAst
DHEPTUs, TOJHAs MEXaHWYeCKas SHEprus, MEpHoJ] W YacToTa KoJieOaHWH, IMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCThb CBETA, MOKA3aTENb MPEIOMIICHHS
Cpelnbl), IpU OMHMCAHUM TPABUIBHO TPAKTOBATh (DPU3UUYECKUN CMBICI HCIOIb3YEMBIX
BEIIMYMH, OOO3HAYECHHS U CAWHUIBI (U3UYECKUX BEIWYUH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIONIUE JAHHYIO (PU3WYECKYI0 BEJIMYHHY C JPYTUMH BEJIUYHMHAMHU, CTPOUTH
rpadyKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJICHUS U MPOIECChI, UCMOJIb3Ys 3aKOH
COXpPAaHEHMSI DHEPTUHU, 3aKOH BCEMHUPHOTO TATOTEHHWS, NPUHUMUII CYNEPNO3ULIUNA CUII,
MNPUHLKUI OTHOCUTENbHOCTH ['anmunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHUS
MMIYJbCA, 3aKOHbl OTPAXKEHUS U TNPEJOMIICHHS CBETa, 3aKOHbl COXPaHEHUS
3apsII0OBOTO M MAaCCOBOTO YHCEI MPHU SIAEPHBIX PEAKIUSAX, IIPU OTOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATH €T0 MATEMATHUYECKOE BHIPAXKECHHE;

OOBSACHATH (HM3MYECKUE TMPOIECChl M CBOMCTBA TEJ, B TOM YHUCJIE M B KOHTEKCTE
CUTyalluid  MNPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISBIATh  MPUYUHHO--
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JIOTUYECKUX II1aroB ¢ OMOpOi Ha 2—
3 U3yYeHHbIX CBOMCTBAa (U3MYECKUX SBJICHUN, (UIUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemath pacu€THble 3ajaud (ONHUpAIONIMEcs Ha CHUCTEMY U3 2—3 ypaBHEHUN),
UCIIONIB3Ysl 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIONINE (DM3WUYECKUE BEIMYMHBI: Ha OCHOBE
aHaJM3a yCJIOBMS 3aJlauM 3alliChIBaTh KPAaTKOE YCIOBUE, BBISBIIATh HETOCTAIOIIUE WIIN
M30bITOYHBIE JTAHHBIE, BHIOUPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE ISl peLICHUs,
OPOBOJMTH PACUYETBI M  OLEHUBATh PEATUCTUYHOCTh IOJYYEHHOIO 3HAYEHUS
(M3UYECKON BEITMYUHEI;



pacrmo3HaBaTh NPOOJIEMBbI, KOTOpPBIE MOXHO pEHIMTh MPU MOMOIIU (HU3HUECKHX
METOJIOB,  WCIIOJIb3YsS  ONHCAHWE  HUCCIENOBAHMs,  BBUICHSATH  MPOBEPSIEMOE
MPEIOJIOKEHNEe, OLEHUWBATh MPAaBWIBHOCTh MOPSAIKAa IPOBEICHHUS HCCIEI0BaHUS,
JeNIaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOICHUI U OTIBITOB;

POBOJUTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (U3NUECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HploTOHA, 3aKOHA COXpaHEHHs SHEPTUH, 3aBUCUMOCTh
nepuoja KojaebaHui Mpy KMHHOTO MasgTHUKA OT MACChI Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHUMOCTH OT aMILTUTYAbl MAJIbIX KOJIEOaHUH, MPSIMOJIMHEHHOE pacIpPOCTPAHEHHUE
CBETa, pa3lio’KeHHe OEJIoro CBeTa B CIEKTp, M3yYCHHE CBOWCTB H300pa’keHHs B
IUIOCKOM 3€pKajle M CBOMCTB HU300pakeHHs IMpeaMeTa B COOHMpaloliel JIMH3E,
HAOJIIOJICHUE CIUIOIIHBIX M JMHEHYaThIX CIEKTPOB H3IY4YEHHs): CaMOCTOSATEIbHO
coOupaTh yCTaHOBKY M3 M30BITOUHOTO HaOOpa 000pyAOBaHUs, OMUCHIBATH XOJI OIbITa
U €T0 pe3ynbTaThl, HOPMYIHPOBATH BHIBOIBL;

IPOBOJUTH NMPU HEOOXOAWMOCTH CEpUI0 TMPSAMBIX H3MEPEHUH, Omperenss cpenHee
3HaueHHe u3MepsAeMoil BenuuuHbl ((POKycHOe paccTosiHHe coOUparouiel JIUH3BI),
00OCHOBBIBATh BBIOOP CIIOC00a M3MepeHus (M3MEPUTEIHLHOTO PrOopa);

MPOBOAMUTH HCCIEIOBAHHE 3aBUCHUMOCTEH (PU3MUECKHX BEIMYUH C HCIOJIB30BAaHUEM
OpSAMBIX H3MEpPEHMH (3aBUCUMOCTh IyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM
ABIDKEHUM ©0€3 HayaJbHOM CKOpPOCTH, MepHoja KoJeOaHui MaTeMaTH4eCKOTo
MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YIJIa OTPaK€HHUsS CBETa OT yrIjia MajeHUs u
yria IpeJoMJIeHUs] OT yriia MaJeHus): IIaHUPOBATh UCCIIEOBAHHUE, CAMOCTOSATEIBHO
coOupath YCTaHOBKY, (PHKCHUpOBaTh pe3ynbTaThl TMOJYYCHHOH 3aBUCHUMOCTH
(bu3MUYeCKUX BETUYMH B BHJIE TaOIHIl U TpadHKOB, JENIaTh BBHIBOJABI MO pPE3ylbTaTaM
UCCIICZIOBAaHUS;

MPOBOANTH KOCBEHHBIE H3MEPEHHUsS] (PU3UUYECKHX BEIUYMH (CpEedHssi CKOPOCTh U
YCKOpPEHHUE TeJia MPU PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHUE CBOOOTHOTO MaJACHHUS,
KECTKOCTh MPYXKUHBI, KOI(PPULIHMEHT TPEHHs CKOJBKEHUsS, MeXaHHueckash padora u
MOLIHOCTb, 4YacTOTa M NEpHUOa KOJIeOAHWH MaTeMaTHYeCKOr0 U MPYKHUHHOTO
MasiTHUKOB, OITHYECKass cuja COOMparoliell JIMH3bI, paJAHOAaKTUBHBIN  (OH):
IUIAHUPOBATh HM3MEpPEHUs, COOMpaTh IKCHEPUMEHTAIbHYI0 YCTaHOBKY M BBIMOJIHATH
U3MEpEHUs, Clenysl MPEeAIOKEHHON MHCTPYKUUHU, BBIYUCIATH 3HAUCHHE BEJIMYUHBI U
aHAM3UPOBaTh IOJly4YCHHBIE pEe3yJNbTaThl C YYETOM 3aJaHHOM MOTPELIHOCTH
U3MEPECHUN;

coOmofaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH Tpu pabote ¢ J1abOpaTOpHBIM
o0opyIoBaHUEM;

pa3nuyaTh OCHOBHBIE NMPU3HAKK H3YYEHHBIX (U3NYECKHX MOJIENel: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPIOE TENO, TOUYECYHBI HMCTOYHMK CBETA, JIyd, TOHKAs JIMH3a,
TUIaHETapHasi MOJIe b aTOMa, HYKJIOHHAs! MOZIENTb aTOMHOTO $1/1pa;



XapakTepu30BaTh MPUHIUIIBI JCHCTBUS M3YYEHHBIX MPHUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOPOil HA UX OMUCAHUS (B TOM YUCIIE: CHUIOMETP, TATUUKHU MOJOKECHUS,
pacCTOSIHUSI W YCKOPEHHWsI, pakera, »JXOJOT, OYKH, NEepHUcKom, QoToarmapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKOIN, AO3UMETpP, Kamepa BuibcoHa), MCHOIB3Ys
3HaHUS O CBOMCTBax (PU3MYECKUX SBICHUA UM HeoOXoaumble (QU3NYECKUE
3aKOHOMEPHOCTH;

HCMOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
MU3MEPUTEINIbHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOILIECCOB MPU PEUICHUU y4eOHO--
NPaKTUYECKUX 3a/lad, ONTHYECKUE CXEMBbI JJI TIOCTPOCHUS! M300paKeHHU B MJIOCKOM
3epKajie U cOOMparoIel TUH3E;

MPUBOANTH TMPUMEPHl (HAXOMWUTHh WH(OOpPMAIMIO O TMpUMEpax) MPAKTUIECKOTO
WCTIONIh30BaHUs (DU3MYECKUX 3HAHUW B TIOBCEAHEBHOW >KM3HM JJIsi OOeCIeueHUs
O0e3omacHOCTH MpuU OOpalleHuH C OpudopaMu U TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEHUsi 3/I0pOBbSl U COOJIIOACHUS HOPM DKOJIOTMYECKOTO TIOBEACHHUS B
OKPYXaroUIeH Cpee;

OCYIIECTBJIATh TMOWUCK WH(popMmanuu ¢usnueckoro coxaepxkanus B VHTepHeTe,
CaMOCTOSTENIbHO (OpMyNIHUpysl TOWCKOBBIA 3ampoc, HAXOAUTh IyTH OMpPEHeIeHUs
JIOCTOBEPHOCTH TOJYyYeHHOM UWH(GOpPMAIMM Ha OCHOBE MMEIOIIUMXCS 3HAHUU U
JOTIOJIHUTEIIbHBIX HCTOYHUKOB;

WCIIOJIH30BATh MPH BHITIOJIHEHUH YYEOHBIX 33JIaHUN HAYYHO--TIOMYJISIPHYIO JTUTEPATYPY
(U3UYECKOTO COJIEpP)KaHMs, CIPAaBOYHBIE MarTepuaibl, pecypchl cetn VHTepHer,
BJIaJeTh NMpPUEMAMHM KOHCIEKTUPOBAHUSl TEKCTa, NpeoOpa3oBaHus HHMOpManuu U3
OJIHOW 3HAKOBOW CUCTEMBI B APYTYIO;

co371aBaTh COOCTBEHHbIE NMUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(pOpMaLIUU
M3 HECKOJBKUX HCTOYHHUKOB (DU3UYECKOTO COJAEpKAHUS, MyOJMYHO TPEICTABIATH
pPE3yJIbTAThl MPOECKTHOW WIIA MCCIIEIOBATENBCKON ESITEIbHOCTH, IPU 3TOM I'PAMOTHO
WCIIOJB30BaTh M3YyUYCHHBIM MOHATUHHBIA ammapar u3ydaeMoro pasjaena (U3UKU U
CONPOBOXKJIaTh BBICTYIUICHHUE IIpe3CHTAIMeld C Y4ETOM OCOOEHHOCTEH ayauTOpUH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposrbIe)
KonTpoabusbie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. ®u3nka u eé posib B NO3HAHUHM OKPY/KAIOIIEro MUpa
but6mmoreka [IOK
1.1 o - 2
MI3MKA - Hayka 0 fpupose https://m.edsoo.ru/7f416194
bubmunoreka LIOK
1.2 o 2 1
VISHHCCIHE BETHHAMHEE https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHay4HBIN METO/ MMO3HAHUS 2 1 bubmmorexa LIOK
’ yi A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pasznen 2. [lepBoHayaibHbIe CBEJEHUN 0 CTPOEHUHU BellleCTBA

2.1 CTtpoenue BemiecTna 1 bubmorexa LIOK
) p m https://m.edsoo.ru/7f416194
5 JIBr>KeHUE 1 B3aUMOJICCTBHE YACTHI] ) 1 bubmuoreka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
2.3 A 2
TPCTATHDIE COCTOAMITE BEMectBa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHHe U B3auUMo/ielicTBUE TeJl
Bbubmunoreka LIOK
3.1 M 3
CXAHHHICCKOT ABIDKCHHC https://m.edsoo.ru/7f416194
32 Nuepuus, macca, IOTHOCTh 4 1 Bbubmunoreka LIOK




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

bu6mmoreka [IOK

. .B 14 2
33 Cuna. Bupet cun https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Jasnenue. llepenayua naBnenus: TBEpAbBIMU 3 bu6nuoreka [IOK
’ TeJlaMH, )KUAKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2 JlaBienne KuAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATnmocepHoe raBeHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bu6nuoreka [JOK
’ B HUX T€JIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nesn 5. PaGoTa 1 MOIIHOCTB. JHEPrus
but6mmoreka [IOK
> Pabora i momeoCTS 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
32 Hpoctere mexanm3mb! > ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
. M 4 1
>3 CXAHHHCCKAL SHEPTI https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM uudgpoBbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypchl
Pasznen 1. TenioBble siBJIeHUS
1.1 C ICTBA BEILIECTBA 7 Bubmmorexa [IOK
' TPOCHHE 1 CBONCTRA Betl https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Teroneie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasznea 2. diiekTpuyeckre 1 MAarHMTHbIE SIBJICHUS
DJNeKTpUUYECKHE 3apsiabl. 3apssKEHHbIE Tesla bu6nuoreka [IOK
2.1 . 7 1
U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
N N but6mmoreka [IOK
2.2 IToCTOSIHHBIM 2JIEKTPUYECKHUN TOK 20 1 7 hitps://m.cdsoo.rw/7 4181 ce
bu6mmoreka [IOK
. 1 1.
2.3 MarmuTHbIC ABICHAS 6 > https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
. 4
24 IMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM uudgpoBbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypchl
Paznen 1. Mexannueckue siBJIeHUs
L1 MexaHndeckoe JIBHKCHUE U CIIOCOOBI €T0 10 1 bubnuoteka [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.2 B 7 20 1 3
SanmMoencTBie el https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHDL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
but6mmoreka [IOK
2.1 M
CXAHMUCCKHE KONEOaHH / 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHudeckue BO .3 8 1 3
XAHMHACCKHC BOJHBL IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DjeKTpoOMArHuTHOE MOJI€ H JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHUTHOE MOJIe U 6 5 bu6nuoreka [IOK
' DJIEKTPOMAarHUTHBIC BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 6 2 bubnuoteka [JOK




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

bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
Bbubmunoreka LIOK
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.r/7f4 1adat
Hroro no pazneny 15
Pa3nen 5. KBanToBble iBJIeHUSA
bubmunoreka LIOK
5.1 Hcnyckanue v mOraonieHrue CBeTa aToMOM 4 1 hitps://m.cdsoo.ru/741ada6
bubmunoreka LIOK
32 (CTpoetine aTOMHOrO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
33 FlaepHbie peaxii ! ! https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. [loBTOpuTEIbHO-0000 1AM I MOAYJIb
6.1 [ToBTOpeHue u 06001IeHNE COHepKAHUST 9 ) bubmmoreka [JOK
’ Kypca Gpusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Gusuka, 7 knacc/ [epeimkua A.B., OG11ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «31aTeNbCTBO «DK3aMEH»

» Gusuka, 8 knacc/ [eppimkuna A.B., OGIIecTBO ¢ OrpaHUYEHHON
0TBETCTBEHHOCTHIO «/IPODAY; AkimonepHoe oduiectBo «3aarenbcTBoO
«IIpocsemenue»

» dusuka, 9 knacc/ [leppimkud A.B., ['yrauk E.M., OG11ecTBO ¢ OrpaHM4eHHOM
OTBETCTBEHHOCTHIO «JI[PODAY; AkinonepHoe odiecTBo «M3aaTenbcTBO
«IIpocsenieHue»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

7 KITIACC

1.Pabouas nmporpamma.

2. IIporpammbl 0ocHOBHOTO 00111er0 oOpazoBanus. Puznka. 7 — 9 kiaccel
(aBTopsl:A.B.ITepeimkun, H.B. ®unonouy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 xknace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cooTBeTCTBUU C BEIOPAaHHBIM yUYEOHHUKOM:

4. lepoikun A.B. ®usnka. 7 knacc. Y4ueOHuUK it 001eo0pa3zoBaTeIbHBIX
yapexaeHuit . M.:/Ipoda. 2011

5. Jlykammk B.W. CoopHUK BOIpocoB u 3ajad 1o ¢usuke. 7-9 xi1. — M.:
[Ipocsemienue, 2010. —192c¢.

8 KIIACC

1. Pabouas nporpamma. ®usnka. 7 — 9xnaccel: yaeOHO-METOAMUECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-e uza.,crepeorumn. —M.: JIpoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 oOpazoBanus. Puznka. 7 — 9 kiaccel
(aBTopsi:A.B.ITepeiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBHUH C



BbIOpAHHBIM YU€OHUKOM:

4. Ilepoiukun A.B. ®uzuka. 7 kinace. YueOHUK 7151 00111e00pa3oBaTeIbHbIX
yupexaenuit . M.:JIpoda. 2011

5. Jlykamuk B.W. Co0opHHK BOIIPOCOB U 3aja4 1o ¢pusuke. 7-9 ki. — M.:
[Tpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIBHBIE U KOHTPOJIbHBIE
pabotsl. —5-¢ uzmanne,- M.MUJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie paboTsl. KoHTpObHBIE
3aganus. —Caparos:Jlunei, 2014.

8. «KoHTposnbHO-U3MepuTebHble MaTepuaiibl. dusnka. 7 kiaacc/Coct. H.W.
3opuH. — 2-¢ u3z.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaeOHo-MeToauueckoe nocooue/ A.E. Mapos.-
M.: Ipoda, 2011.- 123c.:

10.A.B. ITeprimkun ®uszuka-8xi 2017 M. Ipoda

11.H.B. ®unonosuy Metoauaeckoe nmocodue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CaMoCTOSITENTbHBIE U KOHTPOJIbHBIE PAOOTHI-8
kiacc 2017 M. dpoda

13.B.B. Ilaxmatosa ,O.P. lllepep Jduarnoctuueckue pabotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapos, C.B. Ilo3oiickuii Coopauk Borpocos u 3agau
2015 M. Ipoda

9 KJIIACC

1. PaGouas nporpamma. @usnka. 7 — 9ximaccel: yueOHO-METOUIECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-e uza.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. IlporpaMMbl OCHOBHOTO 00111€T0 00pa3zoBanus. Puznka. 7 — 9 Kiaccel
(aBTopbr:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BEHIOPAHHBIM yUEOHUKOM:

4. Tlepermikun A.B. @usnka. 7 kinacc. Y4eOHUK 11 00111€00pa30BaTEIbHBIX
yupexaeHuit . M.:/Ipoda. 2011

5. Jlykamuk B.M. Co0opHHK BONIPOCOB U 3aja4 1o ¢pusuke. 7-9 k. — M.:
[Ipocsemenne, 2010. —192c.

6. Kupux JI.A. ®u3zuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTEIbHBIE U KOHTPOJIbHBIE
paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopaTtopusie padboTsl. KoHTpONIBHEIE



3amanusi. —Caparos:JIunei, 2014.

8. «KoHTponbHO-U3MepuTenbHble MaTepuanbl. Pusnka. 7 kimacc/Coct. H.H.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®uzuka. 7 kiacc: yueOHo-meroaudeckoe mocooue/ A.E. Mapos.-
M.: Ipoda, 2011.- 123c.:

KoHTponbHbIe 1 caMoCcTOATEIbHBIE pAa0OTHI MO (U3HKE. 9 KiIacc: K y4eOHUKY
A.B. Ilepbimikuna, E.M. I'ytHuk «®usuka 9 kiace» / O.W. I'pomuea. — M.:
M3narennscTBO «OK3ameny, 2014.

Tectol o ¢usuke. 9 knace: k yueOnuky A.B. Ileppimikuna, E.M. I'yTauk
«Du3uka

9 knace» / O.U. I'pomueBa. — M.: U3znarensctBo «OK3ameny, 2010.

dusuka. 9 kiacc. TeMaTuuecKne TECTOBEIE 3aJaHus U1 moaArotoBku Kk [ A. /
aBT.- cocT.: M.B. bolinenko, O.H. Mupomikuna. — fpocnasis: OO0 «Akagemust
pa3ButTus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

7 KITACC

1. bubanoteka — Bc€ o npeamery «duznkay. — Pexum goctymna:
http://www.proshkolu.ru

2. BuneoornbiTsl Ha ypokax. — Pexum noctyna: http://fizika-class.narod.ru

3. Equnas xomtekius 1mudpoBeix 00pa3oBaTeIbHBIX PECYpcoB. — Pesxxum
nocrtymna: http://school- collection.edu.ru

4. VlaTepecHble MaTepHaIbl K ypOKaM (PU3UKH 1O TEMaM; TECThI 10 TEMaM;
HarJsHbIE TOCOOUS K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru
5. Ludpossie oOpazoBaTeabHbIE pecypchl. — PexxuM qocTymna:
http://www.openclass.ru

6. DneKTpoHHBIe YueOHUKH TI0 Pusuke. — Pexxum gocryna: http://www.fizika.ru

8 KIIACC
1. bubnmuoreka — Bc€ mo npeamery «Pusnka». — Pexum nocryna:



http://www.proshkolu.ru

2. BuneoonsITel Ha ypokax. — Pesxxum goctyma: http://fizika-class.narod.ru

3. Enunas komneknus nudpoBbIX 00pa3oBaTENbHBIX PECYPCOB. — Peskum
noctymna: http://school- collection.edu.ru

4. laTepecHbple MaTepuaibl K ypokaM (PU3UKHU TI0 TEMaM; TECTHI [0 TEMaM;
HarJsAHbIe TocoOus K ypokam. — Pexxum nocrtymna: http://class-fizika.narod.ru

5. lludposeie oOpazoBaTeabHBIE peCypchl. — PexxuMm qoctyma:
http://www.openclass.ru

6. DneKTpoHHbIE yueOHUKH 110 ¢usuke. — Pexxum nocryna: http://www.fizika.ru

9 KJIIACC

1. BuneoonsiThl Ha ypokax. — Pexxum mpocryna: http://fizika-class.narod.ru

2. Enunast xomutekmus mudpoBBIX 00pa30BaTeIbHBIX PeCypcoB. — Pexum
noctyma: http://school- collection.edu.ru

3. MHTepecHble MaTepHalibl K ypokaM (PU3UKHU IO TEMaM; TECTHI 110 TeMaM;
HarJsigHbIe mocooust K ypokam. — Pexxum nocrtymna: http://class-fizika.narod.ru

4. Hudpossie oOpa3oBaTenbHble pecypchl. — Pexum nocryna:
http://www.openclass.ru

5. DnexkTpoHHbIe YyueOHUKH 110 dusuke. — Pexxum nocryna: http:// www.fizika.ru
6./lucranmonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpBITHIHN KI1acc.
CeteBoe oOpa3zoBaTenbHOE coobiiecTBo. http://www.openclass.ru/node/109715
7. Enunas xosutekmus udpoBbIX 00pa30BaTEIbLHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanpHbIl HEHTP HHOPMALIMOHHO-00PA30BaTENbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UnaTepHeT ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 centa0ps» Matepuainsl o gusuke. http://archive.1september.ru/fiz
11. Aaumanuu gusndeckux o0beKToB. http://physics.nad.ru/

12. XKusas puzuka: oOydaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®usuka.ru. http:// www.fizika.ru/
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