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MHNOACHUTEJBHASA 3AIINCKA

AnanTtupoBaHHas paboyas mporpamMma Mo (HU3MKE COCTaBJIeHA Ha OCHOBE
dbenepaibHOM  aIaNTUPOBAHHON OCHOBHOM  00111€00pa30BaTEIbHON  POrPAMMBI
OCHOBHOTI0 00111€T0 00pazoBanus odyvatouuxcs ¢ 3[1P (BapuanT 7),amantupoBaHHOM
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00pa3oBaHHs 00yYarOIIUXCS C
3aaepkkoit ncuxudeckoro pazsutust ' bOY OO Ne 7 r.0. Cei3pans.

[Iporpamma oTpaxkaeT cojaepxanHue oOydeHus: npeametry «Pu3nka» ¢ yueTom
oOpa3oBaTenbHbIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3I1P.

Copnepxkanue mnporpamMmbl 1o (U3MKE HaAmpaBieHO Ha (QopMupoBaHHe
€CTECTBEHHOHAYYHON TPAMOTHOCTH OOYYaIOIMIMXCA W OPTaHU3AIUI0 H3y4YeHUS
GU3MKKM Ha NEATeIbHOCTHOW OCHOBE. B mporpamMme mo (u3MKe YYUTBIBAIOTCS
BO3MOXKHOCTH ydeOHOro mnpeaMera B peanusanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METaIllpeAMETHBIM pe3yibTaTaM OOYYEHHMs, a TaKKe
MEXIPEIMETHBIC CBSI3M €CTCCTBCHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[IporpamMmMa mo Qu3uKe ycTaHaBIMBAET paclpenelicHHe yueOHOro maTepuania
no rojaMm oOydeHus (IO Kjaccam), Tpeajaraet MpUMEPHYIO IMOCJIEI0BATEIbHOCTD
U3Y4YEHUS! TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHsI IPEIMETHOTO COJEPKAHUS U yuéTe
BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIIHNXCS.

[IporpaMmma mo ¢Qusuke pa3paboTaHa C IENbIO OKa3aHUS METOTUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO yY4eOHOMY MPEIMETY.

®duzrka SBISETCS CUCTEMOOOPA3YIONIUM JIJIi €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, TTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE ITPOIIECCOB U SIBJICHHM,
M3y4aeMbIX XUMHEH, Orooruel, actpoHoMuen u (usndeckoil reorpadureit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHUpaA, MPEIOCTaBIisieT Hanboyee SCHBIC
oOpaslbl MPUMEHEHHsI HAyYHOTO METOJa IMO3HAHHS, TO €CTh CIoco0a MOJydeHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 raBHBIX 3a7a4 (U3UYECKOro OOpa3oBaHUS B CTPYKType OOIero
oOpa3oBaHus COCTOMT B (OPMHUPOBAHMM €CTECTBEHHOHAYYHOH TIPaMOTHOCTH H
MHTEepeca K HayKe y 00yJaronmxcs.

N3yyenne ¢usuku Ha 0a30BOM YpPOBHE TMpeEAIojiaracT  OBJAJCHHUE
CIICIYIONUMH  KOMIIETEHTHOCTSIMH, XapaKTePU3YIOMHUMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

HAyYHO OOBSCHSATH SIBIICHMUS;
OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMS;
WHTEPIPETUPOBATh, JaHHBIE W HWCIOJIb30BaTh HAYYHBIC JIOKA3aTEIbCTBA IS

IMOJIYYCHUA BbBIBOJIOB.



[lenmn w3ydenws (U3NKU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OINPECICHBI B
Konnenmmu mnpenogaBanus y4yeObHoro mpenmera «@Pusnka» B 00pa3oBaTeIbHBIX
opranm3anusx Poccuiickoit deneparum, peann3yomux OCHOBHbIE 001Ie00pa3oBaTeIbHbIC
nporpaMMbl, yTBepKIEHHOW pemeHueM Kosuterum MuHHCTEpCTBa  MPOCBEIICHUS
Poccuiickoit @eaepannu (mpotokoi ot 3 nekadbps 2019 r. Ne [TK48H).

Heau nzyvyeHus puankm:

. NpUOOpETEHNE UHTEPECA U CTPEMIICHHS O0YUAIOIINUXCS K HAYYHOMY U3YUYEHUIO
IPUPOJIbl, PA3BUTUE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

. pa3BUTHE NPEICTABICHUN O HAYYHOM METOJE MMO3HAHUS U (POPMUPOBaHUE
HCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

. dbopMupOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ynbTaTta U3yueHUs OCHOB
CTpOCHHS MaTepuH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

. (dbopMupOBaHKE IPEICTABICHUNA O POJU (GUKUKH JUIsl pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

. pa3BUTHE MPEICTABIECHUN O BO3MOXKHBIX cpepax Oyaymien npopeccuoHaIbHON

JEeSATENbHOCTH, CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JaJdbHEHIIIEMY 00YUYEHUIO B 3TOM
HaIIpaBJICHUH.

JlocTrKeHHe ITUX LeNel IPOrpaMMBbI 10 (U3KKE Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBaHMsI 00ECIIEYNBAETCS PELUICHUEM CIEAYIOUINX 3a1a4;

. pUOOpETEHNE 3HAHUI O IUCKPETHOM CTPOECHUHU BEILIECTBA, 0 MEXAHUYECKUX,
TEIUIOBBIX, JICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;
. npuoOpeTeHNe YMEHUI ONUCHIBATh U OOBSCHATh (PU3NUYECKUE SIBICHUS C

WCIIOJTb30BaHUEM TIOJYICHHBIX 3HAHU;

. OCBOCHHE METOJIOB PEIICHUS MTPOCTEUIIINX PACUETHBIX 3a/1a4 C UCTIOJIb30BaHUEM
(UBUYECKUX MOJIEICH, TBOPUECKUX M MPAKTHKO-OPUESHTUPOBAHHBIX 3a]1a4;

. pa3BUTHE YMECHHUN HAOIIOaTh IPUPOIHBIC SIBIICHUS U BBITIOJHSTH OIBITHI,
nabopaTopHbIe pabOThl U AKCIIEPUMEHTATILHBIE UCCIIEOBAHUS C UCTIOIb30BAaHUEM
HU3MEPUTENHHBIX TPUOOPOB;

. OCBOEHUE MPUEMOB pabOThI ¢ UHGOpMaIel PU3NUECKOTO COACPKAHUS, BKIIKOYAs
UH(OPMAITHIO O COBPEMEHHBIX JTOCTHKEHUSAX (PU3UKH, aHAIN3 ¥ KPUTHYECKOE OIICHUBAHUE
uH(popmanuu;

. 3HAKOMCTBO cO cpepamu mpodeccroHaTbHON ASATeTbHOCTH, CBI3aHHBIMHU C
(U3UKOHN, M COBPEMEHHBIMHU TEXHOJOTHUSIMU, OCHOBAaHHBIMH Ha JTOCTIKCHUSIX (DU3UYIECKOM
HayKH.

Ha nsydenue yueOHOTO Kypca «Pu3nkay 1Mo aaanTHpOBaHHON OCHOBHOM
0011e00pazoBaTeNbHOM MporpaMMe 00IIero 00pa30BaHus C 3aJICPKKOM TICUXUYECKOTO
pa3ButTus oTBoaUTCS 238 yacoB: B 7 kilacce — 68 yacoB (24aca B Hezento0), B 8 kiracce —68
vyacoB (2 yaca B Hefieqr0), B 9 kiacce - (3 yaca B HEJIEIO).



[Ipennaraemslii B mporpaMme mo Gpu3uke nepeueHs J1adbopaTOPHBIX padbOT U OMBITOB HOCUT
PEKOMEHIaTeIbHBIN XapaKTep, yUYUTEINb JeslaeT BEIOOp MPOBEACHUS 1aO0OpaTOPHBIX paboT U
OTIBITOB C YYETOM MHIMBUAYATBHBIX OCOOEHHOCTEN 00yUarouXcs, CIUCKa
IKCIIEPUMEHTAIBHBIX 33aJJaHUM, IPEATIaraéMbIX B paMKaX OCHOBHOT'O TOCYAapCTBEHHOTO
IK3aMeHa 1o (PH3HKe.

COJAEPKAHUE OBYYEHUSA

7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®uszuka — Hayka o mpupone. SBneHus npuponsl. DUNYECKUE SBIICHHUS:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@®uznueckre BenUYUHBL. 3MepeHue Quznueckux BeauMuuH. DuU3nyeckue
npuoopsl. [lorpemHocts u3mMepeHunili. MexxayHnapoaHasi CUCTEMa €IHMHHII.

Kak ¢usuka u Jgpyrue ecTEeCTBEHHbIE HAyKd H3YyYalOT MPUPOAY.
EcTecTBeHHOHAyuUHBIE METOJ TO3HAHUS: HAOJIIOJEHUE, ITOCTAHOBKA HAYy4YHOIO
BOIIPOCA, BBIJBMIKEHUE TUIOTE3, HKCIIEPUMEHT IO MPOBEPKE TMIOTE3, OOBICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBJICHHUIN C TOMOIIBIO MOJEIIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBbIC, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. @usnueckue NpuOOPHl U TPOIEAYypa MPSIMBIX HW3MEPEHHUM aHaJOTOBBIM U

U (POBBIM PUOOPOM.
Jlabopamopnwie pabomel u onvimol.
1. OmpexeneHre UEHBI I€IEHUs NIKaJIbl U3MEPUTENBLHOTO Tprbdopa.
2. H3mepeHue pacCTOSHUM.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. Ormpenenenue pa3MepoOB MabIX TEN.
5. M3Mepenue temmeparypbl IpPU TMOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JNaT4YhKa TEMIEPATyphI.

6. IlpoBenenue wuccienoBaHUsl IO NPOBEPKE THUIOTE3BL: JANBHOCTH IMOJETA
HIapvka, MyIIEHHOTO TOPU30HTAIBHO, T€M OOJIbIe, YeM OOJIbIlIe BHICOTA
MyCKa.

Pa3znean 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BemiecTBa: aroMbl M MOJEKYJdbl, WX pa3Mmepbl. OMNbITHI,
JIOKA3bIBAOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBm>kenne yactull BemiecTBa. CBSI3b CKOPOCTH JBWKEHHSI YacCTHI[ C
Temrneparypoil. bpoyHoBckoe aBwxkenue, auddysus. BzaumonpeircTBue UYacTHIL
BEIIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, >KUAKOCTEH M TBEPABIX
(kpuctamnuyecknx) Ted. B3auMOCBsSI3b MEXy CBOWCTBaAaMHU BEIIECTB B Pa3HbBIX



arperaTHbIX COCTOSHUSX M WX aTOMHOMOJICKYJSIpHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpayuu.

1. HabGmrogenue OpOyHOBCKOTO JIBH>KEHHSI.

2. HabGmonenue nuddyszuu.

3. HaOmronmenue siBiieHniA, OOBSICHIIONUXCS MPUTSHKCHUEM WM OTTAIKMBAHUEM

YaCTUIL BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OueHka nuaMeTpa aToMa METOJIOM PpAZIOB (C Ucoiib30BaHUEM GoTorpaduii).

2. OnbIThI 10 HAOJIIOICHUIO TEJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO JEUCTBUS CUII MOJIEKYISIPHOTO MPUTSKECHHUS.

Paznen 3. /IBuikeHune U B3aumMoieicTBHE TeJl.

Mexannueckoe JBHKEHHE. PaBHOMEpHOE H HEPAaBHOMEPHOE JBH)KECHUE.
Ckopoctb. Cpeansisi CKOpOCTbh IMPU HEPAaBHOMEPHOM JBHMXKEHUHU. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBnenue wHepuuu. 3aKOH HWHEpUMH. B3amMmonencTBue Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JIBMKEHUS Tel. Macca Kak Mepa MHEPTHOCTH Tena. [ImoTHOCTS
BenecTBa. CBs3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTRA.

Cuiia Kak XapakTepuCTHUKa B3auMOJeWCTBUS Tell. Cuia ynpyrocTd M 3aKOH
I'yka. M3mepeHne cuibl C MOMOIIBI JTHUHAMOMETpaA. SIBJICHHE TATOTEHUS W CHJIA
TsokecTd. Cvita TsDKeCTH Ha JIpyrux ruia”ertax. Bec tema. Heecomocts. Cnoxenue
CUJI, HaIlpaBJICHHBIX MO OJHOW mpsiMoil. PaBHopaeicTByromas cui. Cuna TpeHwUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOS. TpeHne B MPUPOJE U TEXHUKE.

Jemoncmpayuu.

HaOnronenne MexaHn4ecKoro ABMKEHUS Tea.
N3mepenre cKkopoCTr NPSIMOIMHEUHOTO JIBUKEHHS.
HaGnronenue siBneHust HHEPIUU.

CpaBHEeHUE Macc 10 B3aUMOACHCTBUIO TEI.
. Cimo>xeHue CuJl, HaIlpaBJICHHBIX 11O OJJTHOM MPSIMOM.
Jlabopamopnwie pabomel u onvimol.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOrO JIBUKEHUS (LIapyKa B KUJKOCTH,
MOJICIIH AJICKTPUIECKOTO aBTOMOOUJISI M TaK Jajiee).
2. OmpezneneHue cpeaHed CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa [0
HAKIIOHHOM TIOCKOCTH.

1
2
3
4. HabmroneHue u3MeHeHUs: CKOPOCTHU MPU B3aMMOJICHCTBUH TETI.
5
6

Ornpenenenue MI0OTHOCTH TBEPAOTO TeNa.

4. OmBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh paCTDKCHUS (1edhopmariim)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.



5.

OnbITEI, TEMOHCTPUPYIONIUE 3aBHCHUMOCTH CHJIBI TPEHHUS CKOJBKCHHS OT
Beca Tejla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. /laBienne TBEPABIX TeJl, }KMAKOCTEH U ra3os.

Hasnenne. CriocoObl YMEHBIIEHHUs] M yBEJIWYEeHUs naBiieHus. JlaBieHue rasa.
3aBUCHUMOCTh JlaBJieHUsl raza oT o0O0béMma, Temmeparypsl. llepenaua naBneHus
TBEPABIMU TEJAMHU, >KHAKOCTSIMM M razamu. 3akoH Ilackansa. ITneBmarnueckue

MaIllUHbI. 3aBUCHUMOCTh JABJICHHUSI JKUJKOCTH OT TayOuHbL. ['HMapocTaTuyeckuit
napajgokc. Coolrmiaromuecs Cocyibl. [ uapaBinueckue MeXaHu3Mbl.

Atmochepa 3emiaum U arMmocdepHoe maBiaeHue. [IpUUMHBI CyIIECTBOBaHUS
Bo3ayIIHON oOosoukn 3emau. OnweiT Toppuuenmnu. M3mepenue atMocdepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(HEpPHOTO JABJICHUSI OT BBICOTHI HAJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBUE KUJKOCTH M Ta3a Ha MOTPYKEHHOE B HMX Tejo. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3agyxomniaBanue.

Jemoncmpayuu.
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3aBUCHUMOCTb JIaBJICHUA ra3a OT TEMIEPATYPHI.

[Iepenava naBiieHUs )KUIAKOCTHIO U Ta30M.

Coo0maromuecs CoCy/ibl.

['mnpasnuueckui npecc.

[IposiBienue nercTBUs aTMOChHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAIKMBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tena U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BRITATKUBAIOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue 11aBaHus TeJ: IUIABAHUE WJIM IMOTPYKEHUE TEJI B 3aBUCUMOCTU OT
COOTHOUIIEHHUS TIJIOTHOCTEW TeJa U KUJKOCTH.

Jlabopamopnwie pabomel u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJie OT 00bEMa MOTPYKEHHOU B
YKUAJIKOCTh YaCTH Tea.

OmnpeneneHue  BBITAJIKMBAIOIICH  CWJIbL,  JCHUCTBYIONIEHM Ha  TEJO,
MOrPYKEHHOE B )KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEN CHUJIBI, IEUCTBYIOLIEN HA TEJIO B
KHJIKOCTH, OT MACCHI TeJa.

OnbIThl, JEMOHCTPUPYIONIME  3aBHCUMOCTh  BBITAJIKMBAIOIIECH  CHUJIBL,
JNEUCTBYIOIIEH Ha TEJIO B XKUAKOCTH, OT 00bEMa MOTPYKEHHONU B KHUIKOCTh
YacTH Teja U OT TJIOTHOCTHU KUIKOCTH.

KoncrpynpoBanue apeomerpa Wiv KOHCTPYUPOBAHKE JIOAKH U ONPEICIICHUE
€€ rpy30n0AbEMHOCTH.

Pa3zpnesn 5. PaGoTra 1 MOIIHOCTB. JHEPrus.
Mexanuueckas padota. MOIIHOCTb.



[IpocTeie MexaHU3MBIL: pbIYar, OJIOK, HAKJIOHHAs MIIOCKOCTh. [IpaBuiio
paBHOBecus priuara. [[puMeHeHne npaBuiia paBHOBECUS pblyara K 0JI0Ky. «30J10TO€
npasmiio» Mexanuku. KI1J] mpocTeix mexanu3moB. [IpocTsie MexaHu3MbI B OBITY U
TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckast 1 moTeHUHAIbHAS YHEPTHSL.
[IpeBparieHre 0qHOro Buaa MEXaHUYECKON SHEPTUU B APYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomol u onvimol.

1. Omnpexenenue padOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBUYKEHUHU TEJa IO

TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycioBUM paBHOBECHS pblyara.

3. Uzmepenue KII/I HaKITOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.

8 KIIACC

Paszpnes 6. TerioBbie siBJICHUA.

OCHOBHBIE  TIOJIOXKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOH TEOpPHHM  CTPOEHUS
BelecTsa. Macca W pasmepbl atoOMOB M MOJIEKYJ. OMBITHI, IOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopgenun TBEPAOrO, >KUJIKOTO M Tra3000pa3HOr0 COCTOSIHMM  BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. OObsICHEHHE CBOMCTB Ia30B, KHUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJIOKEHUM MOJEKYISIPHO-KUHETUYECKOW TEOPUH.
CmaunBaHMe U KanWJUIIpHBIE sBIEHUS. TeIIoBoe pacliupeHue U CKaThe.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBHIKEHUS
yacTull. BHyTpeHHsas »sHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEH SHEpIuu:
TeIUIoONepeadya U coBepiueHue padoTsl. Buasl Teronepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3IIyYCHUE.

KonuyectBo TemnoTsl. YienbHas TEIIOEMKOCTh BellecTBa. TemmooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOro OanaHca. [InaBieHue u oTBepaeBaHue
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas TemioTa masieHus. [lapooOpa3zoBanue u
koHneHcanus. Mcmapenne. Kunenue. VYpaenpHas TemioTra mnapooOpa3oBaHMS.
3aBUCHUMOCTb TEMIIEPATYpPbl KUIIEHUSI OT aTMOC(EPHOTO JABICHHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUs.

[Tpuntuner  pabotel TeroBbix npurareneit KIIJ TtemmoBoro aBuratesns.
TerutoBble IBUTaTENN U 3aIIUTA OKPYKAOIIEN CPEIBI.

3aKOH COXPAaHEHMsI U IPEBPALEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.
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10.
11.
12.
13.

Ha6nronenue 6poyHOBCKOTO IBMKEHHUSI.

Ha6nronenue nuddysun.

HaGnronenue siBneHuii cMaunBaHUS U KaMWUISIPHBIX SBJICHUH.
Hab6nronenue TemioBoro paciumpeHus Tedi.

WN3meHenue naBieHus Ta3a MpU M3MEHEHWHM O0BbEMA M HArpeBaHUM WM
OXJIQXKICHUH.

[TpaBuiia u3MepeHus: TEMIIEPATYPHI.

Buas! Temonepenaym.

OxJtaxkieHue npu COBEpIICHUHN padOTHhI.

HarpeBanue npu coBepiiieHUN pabOThl BHEITHUMU CUJIAMHU.
CpaBHEHHE TEITOEMKOCTEN pPa3IMYHbIX BEILIECTB.
Ha6nronenue kumenws.

Hab6nronenue noctosiHCTBa TeMIIepaTyphl MPH TJIaBJICHUH.
Mojenu TenIoBbIX ABUTATENIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnpITHI O BRIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIA caxapa.
OnpITel 1O HAOMIOJICHUIO TEIIOBOT'O PACIIMPEHMS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

OrnpeneneHue JaBIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb JIABJICHUS BO3/yXa OT €ro 00bEma
Y HarpeBaHUs WU OXJIAKICHUA.

ITpoBepka rumores3sl TUHEHHOM 3aBUCUMOCTH JIJIMHBI CTOJIOWKA JKUIAKOCTH B
TEPMOMETPHUUYECKON TPYOKE OT TEMIIEPaTYPhI.

HaOntonenne wW3MeHEHHsT BHYTPEHHEH OHEpPruu Tejla B pe3yjbTare
Terionepeaayn U paboThl BHEITHUX CHUJI.

HccnenoBanue sBIEHUS TEIUIOOOMEHA TIPH CMENIMBAHUU XOJOJHOM U
ropsityer BOJIBL.

OrnpeneneHre KOIM4ecTBa TEIIOThI, MOJYYEeHHOTO BOJAOU MPHU TEINIOOOMEHE
C HarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiiecca UCIIapeHUsI.

Ornpenenenrue OTHOCUTEIBLHON BIIAYKHOCTH BO3AYXa.

Onpenenenue yaeabHOW TEMIOTHI MIaBJICHUS JIb/IA.

Paznen 7. DaekTpuyeckue 1 MATHUTHbIE SIBJICHUS.
OnexkTpuzanus Tel. J[Ba poaa 3IEKTpUYECKUX 3apsiioB. B3aumoneiicTBue
3apspKEHHBIX Tell. 3akoH KynoHa (3aBUCHUMOCTh CUJIbI B3aUMOJIEHCTBUS 3apSyKEHHBIX

TCJI OT BCIIMYMHBI 3apsA10B U paACCTOSHUA MCIKIY TeJIaMI/I).



Onektpuyeckoe mnojue. Hanpsoxk€HHOCTh 3nekTpuueckoro mnois. I[lpuHnwmn
CYyHEPHO3ULINU JIEKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu »siekTpuyecKuX 3aps/ioB. DJIEMEHTApHBIA JJICKTPUUYECKUI 3apsi.
Ctpoenue aroma. [IpOBOAHUKHN U IUAJIEKTPUKUA. 3aKOH COXPAHEHUS DJICKTPUUECKOTO
3apsja.

ONEKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAHUSI DJIEKTPUUYECKOTO  TOKA.
HNcTouyHMKN TOCTOSIHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJICKTPUUECKUHN TOK B )KUJIKOCTSIX M ra3ax.

Onexktpuueckas  uenb. Cuna  Toka.  DJEKTPUYECKOE  HaIpsKEHUE.
ConpoTuBiieHHE TPOBOAHUKA. Y AEIBHOE COMPOTUBIIEHUE BelecTBa. 3akoH OMa s
yuacTtka uenu. [locimenoBarenpbHoe U napamuieibHOE COCTUHEHNE POBOIHUKOB.

Pabota © MOIIHOCTH 3JEKTpUYecKoro Toka. 3akoH JDxoyna—Jlenna.
DIIeKTPUYECKUE IIEMU U MOTPEOUTETN IJICKTpUUECKOr 3Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

[TocTossHHBIE MarHuThl. B3anMO€MCTBHE MOCTOSAHHBIX MAarHUTOB. MarHUTHOE
nojie. MarauTHOE 1oJie 3eMJIM U €T0 3HaYCHUE JJIs )KU3HU Ha 3emuie. OnbIT Dpcerena.
MarauTHoOE 1oJe IEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTpPOMArHUTOB B TEXHUKE.
JlelicTBU€ MAarHMTHOIO TMOJISI Ha TMPOBOJHUK C TOKOM. OJEKTPOJABUTATEIIb
IIOCTOSSHHOTO  TOKa. Mcrmonp30BaHUE — BJIEKTPOABUTATENIC B TEXHHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel Dapanes. SBneHue 3jeKTpoOMarHUTHOM MHAyKIuU. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. CriocoOsI MOJIyYCHUS BJIEKTPUYECKOU SHEPTUM.
DIIEKTPOCTAHITMN Ha BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTHUH.

Jemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poJia 3NIEKTPUUECKUX 3apsS0B U B3AMMOJCHCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.
DJIeKTpocTaTU4eCKass MHAYKIIUS.
3aKOH COXpAaHEHUS JICKTPUUECKUX 3aPSAI0B.
[TpoBOAHUKY U AUDIICKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUW SJIEKTPUUECKOTO TOJIA.
HcTOoYHMKHM TTOCTOSTHHOTO TOKA.
JIeWCTBHS DIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. I'a30BbIM paszpsm.
. I3aMepenune cuibl ToKka aMIepMeTpoM.
. I3Mepenne 31eKTpUYeCcKOro HanpsHKeHUsl BOJIbTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUMN.
. BlanmoeicTBrue NOCTOSHHBIX MAarHUTOB.

W P N U A WwNRe

O S S G TN
U D W N R O



16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenupoBaHue HEBO3MOXKHOCTHU Pa3JIeNICHUsI MOJIOCOB MarHuTa.
MopaenupoBaHue MAarHUTHBIX MOJIEN NOCTOSHHBIX MArHUTOB.
OmneIT Opcrena.

MarHuTtHoe 1oJjie Toka. DJIeKTPOMarHur.

JleficTBME MarHUTHOTO TOJISl HAa MMPOBOIHUK C TOKOM.
DJIEKTPOJIBUTATENh MOCTOSTHHOTO TOKA.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON MHIYKIIUH.

Onbitel Dapajes.

3aBUCUMOCTh HANpaBJICHUS HMHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOTreHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopnwie pabomel u onvimol.

1.

o v A~ W

10.
11.
12.

13.

14.

15.

16.
17.

18.

OneITEl 1O Ha6J'IIOI[eHI/IIO QICKTpHU3allin  TCJI HHHYKHHGﬁ n IIpHu

COIPUKOCHOBEHUH.
UccnegoBanne nEMCTBUSA JJNEKTPUYECKOTO TMOJISI HA TMPOBOJHUKU U
JTUAJIEKTPUKH.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSTHHOTO TOKaA.
N3MepeHne u peryJimpoBaHUE CUJIbI TOKA.

N3MepeHue U peryJImpoBaHUE HAIIPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, HWAYIIETO YEpe3 PpPE3UCTOp, OT
CONIPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HAa PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JEKTPUUECKOTO COMPOTUBIICHUS
POBOJHMKA OT €ro JIMHBI, IIOMAU MTONEPEYHOr 0 CEYEHUS U MaTepuaa.
[IpoBepka mpaBuia CIHOXKEHUS HANPSHKCHUA NPU  MOCIEI0BATEIBHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuia sl CWIbl TOKA MPU MAPAIJICTBHOM COEAUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIESKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIIEMON HA PE3UCTOPE.
UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO Yepe3 JaMIOYKy, OT
HaIpsKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB MPU UX 0ObEAUHEHUU U
pa3aeaeHNH.

Uccnenosanne necTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUSI KaTYIIIKU
C TOKOM Y MarHUTa OT CUJIbI TOKA U HAIMIPABJICHHS TOKA B KaTYIIIKE.
N3ydenune neiicTBUsI MAarHUTHOTO TOJIST HA TPOBOJIHUK C TOKOM.



19. KoHcTpynpoBaHnue 1 uzydeHue paboThl JIEKTPOIBUTATEIS.

20. M3mepenue KIIJI anekTpoaBurateslbHOW yCTaHOBKH.

21. ONBITBI  TIO  WCCIEAOBAHUIO SIBJICHUS SJEKTPOMArHUTHOW MHAYKIUU:

UCCIIENOBAHNE N3MEHEHUI 3HAUYECHUS U HAIIPABIICHUS MHIYKIIMOHHOTO TOKA.
9 KUIIACC

Paznen 8. Mexannueckue siBJICHHS.

Mexannueckoe JBMXeHUe. MatepuanbHas Touka. (Cucrema orcuéra.
OTHOCUTENIBHOCTh MEXaHMYECKOTO JBWKEHHs. PaBHOMEpHOE MNPAMOJIMHEIHOE
nBIKeHUE. HepaBHOMEpHOE NpsAMOJIMHENHOE ABWkeHHe. CpedaHsis U MIHOBEHHAs
CKOpOCTb T€Jla IPU HEPABHOMEPHOM JBUKCHUHU.

VYckopenue. PaBHOyCkOpeHHOE mpsMOJuHEHHoe ABmxkeHue. (CB0OOOgHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBHXKEHUE MO OKpyXHOCTH. Ilepuon u wactora oOpaiieHwus.
JIuHeHas u yrioBast CKOpOCTU. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

IlepBoiii 3akoH Hbtorona. Bropon 3axkon Herotona. Tpernit 3akon HprotoHna.
[IprHIMI Cynepno3uLnn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHUSI CKOJIbKEHUS, CUJla
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJHOTO
naneHus. JIBwkenume maHer BOkpyr ComnHpa. llepBasg kocmumyeckas CKOpPOCTB.
HeBecomocTs u neperpysku.

PaBHOBecue MmarepuasibHOM TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHenne umnyibca. Mmynbc cuiibl. 3aKOH COXpaHEHUS
MMITyJibca. PeakTuBHOE ABMKEHHE.

Mexanuueckas paboTa U MOIIHOCTb. PaboTa cuil TSKeCTH, yIpyrocTH, TPEHHS.
Ces3p sHepruu u pabotel. IloTeHuumanbHas sHeprus Tena, MOAHITOrO Hal
IIOBEPXHOCTHIO 3eMiIM. lloTeHIManbHas sHeprus c:kaTou IpyxkuHbl. KuHetnueckas
sHeprus. TeopeMa O KMHETHYECKOW HDHEPIHHM. 3aKOH COXPAHECHUS MEXAHUYECKOU
SHEPIUH.

Hemoncmpauyuu.

1. HaOmioneHne MexaHMUYECKOTOo JBHKEHHUS Tejda OTHOCUTENIBHO Pa3HbIX Tel

OTCYETA.
2. CpaBHEHME TIyTE€ M TPACKTOPUM JABWKEHHS OJHOIO MU TOrO K€ Teja
OTHOCHUTENBHO PAa3HBIX TEJI OTCYETA.
N3mepenne cKkOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKEHUS.
4. HccenenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JBHKECHUS.
Hab6uroienne nBM>KeHUs Tesla Mo OKPYKHOCTH.



10.
11.
12.
13.
14.
15.
16.

Habmonenne MexaHW4ecKuX SIBICHHUM, MPOUCXOISAIINX B CHCTEME OTCYETA
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCHUTEIHHO
KaOuHeTa PU3UKU.

3aBUCHMOCTh YCKOPEHMsI Teja OT MacChl Tejla U JECUCTBYIOUIEH Ha HEro
CHUIB.

HabmtoneHne paBeHCTBa CUIT ITPU B3aUMOJIEHCTBUM TeEll.

H3menenue Beca Tena Ipyu yCKOPEHHOM JBUKCHHH.

[lepenaua umrynbca mpu B3aUMOACHCTBUU TE.

[IpeoOpazoBaHus FHEPTUU MPU B3aUMOJCHCTBUU TEI.

CoxpaHeHue UMITyJIbCa MPHU HEYIIPYTOM B3aUMOJICHCTBUN.

CoxpaHeHHe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHNe MEXaHUUECKON SHEPTHU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHe MEXaHUYECKOM SHEPTruu MpH JBUKEHUM Teja MOJ JEeHCTBUEM
PYKHUHBIL.

Jlabopamopnwie pabomuel u onvimol.

1.

10.

11.

KoncTpynpoBanne Tpakrta [ pasroHa W JAJIbHEHIIETO0 PaBHOMEPHOIO
JBIKEHUS IIAPUKA WIH TEIIEHKKH.

Omnpenenenue cpeiHeld CKOPOCTU CKOJBXKEHHA Opycka WIM JBHKCHUS
HIaPUKA 10 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHre yCKOpPEHHs Tela IpPU PaBHOYCKOPEHHOM JBUKEHUHU IIO
HAKJIOHHOU IIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTM MYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka TruUIMOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JBUXKEHUU 0€3
HayaJbHOW CKOPOCTU IIyTH OTHOCSITCS KaK pAJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH  CHJIBI  TPEHMSI CKOJBXEHHS OT  CHJIBI
HOPMAJIBHOTO JaBJICHUSI.

Onpenenenue ko3hPUIeHTa TPEHUS CKOJIBXKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenre pabOThl CUIIBI TPEHUS MIPU PAaBHOMEPHOM JIBM)KEHUU TeJa IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YIPYrOCTHM TMpU TNOABEME TIpy3a C
UCIIOJIb30BAaHUEM HEMOJBHXKHOIO U MOABUKHOTO OJIOKOB.

N3yuyeHune 3aK0HAa COXpaHEHUs SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



Konebarenbnoe nBmwxkenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWH: MEPUO,
4acToTa, aMIUINTyAa. MaTreMaTH4eCKU W NPYKUHHBIM MasTHUKU. [IpeBpaienue
SHEPIruM MpH KOJIeOATEIHLHOM JABUKECHUM.

3aTtyxaronme KoJIeOaHMUs. BriHyX1€HHbBIE KoJ1eOaHuUs. Pe3onaHc.
Mexannueckue BoHbIL. CBOMCTBAa MEXaHUYECKUX BOJIH. [IpoAobHBIE U MTOTIEpEYHBIE
BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH €€ PacnpoCTpaHeHus. MexaHWYeCKrne BOJIHBI B
TBEPAOM TeJIE, CEICMUYECKHUE BOIHBI.

3Byk. 'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkenuwe 3Byka. MHpa3Byk u
YIBTPA3BYK.

Jlemoncmpayuu.

1. HaGnrogenme xoneGaHWid Te TOJ JEWCTBHEM CHIIBI TSDKECTH W CHUIIBI
YIIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Hab6nronenue BoIHYKIEHHBIX KOJICOaHHM U pe30HaHca.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJIEIHN).

HaOnronenue 3aBUCMMOCTU BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHU PE30HAHC.

Jlabopamopnwie pabomol u onvimol.

1. OmpezeneHue 4aCTOTHI M MIepUoia KoJieOaHUH MaTeMaTUYECKOT0 MasiTHUKA.

2. OmnpenesieHUE YacTOTHI U NIepuoa KojaeOaHu Mpy>KMHHOTO MasgTHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH MEpHOJia KOJEOAHUM TMOJBEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH MepUoa KOJieOaHU! MPY>KUHHOTO MasSTHUKA OT
MAaccChl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepuUoja KojeOaHUW Tpy3a, MOJBEIICHHOTO K
HHUTH, OT MacChl rpys3a.

6. OmbIThI,  JEMOHCTPUPYIOIIME  3aBUCMMOCTh  Tepuoja  KoJieOaHUi
NPYKMHHOTO MasgTHUKA OT MACChl rpy3a U )KECTKOCTU MPYKUHBI.

7. W3MmepeHue yckopeHus CBOOOIHOTO MaJICHHUS.

o vk~ wN

Paszges 10. DieKTpoMarHuTHOE 1M0J1€ M JJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE oJje. DJIEKTPOMAarHUTHBIE BOJIHBL. CaoiicTBa
ANIEKTPOMArHUTHBIX BOJIH. [Ilkanma 3ieKTpOMAarHUTHBIX BOJIH. Fcmnoap30BaHME
AJIEKTPOMATHUTHBIX BOJIH JIJIsl COTOBOM CBSA3H.

DneKTpoMarHuTHas npupoaa ceera. CkopocTh cBeTra. BonHOBBIE CBOWCTBA
CBeTa.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.



1. M3ydyeHue CBOWMCTB AJIEKTPOMATHUTHBIX BOJIH C IOMOIIBIO MOOHIBHOTO
TenedoHa.

Paznes 11. CBeToBbBIE ABJICHUS.

JIyueBast Mmonenb cBera. Mctounuku cBera. [IpsMoaMHeHOE pacpoCcTpaHEHUE
ceera. 3armenuss Connna u Jlynsl. Otpaxkenue cBeta. I[lmockoe 3epkano. 3aKoH
OTpaKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHHus cBera. [lodHoe BHYTpeHHee
OTpakeHHUE cBeTa. VICronb30BaHNE MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKUX
CBETOBO/JIAX.

JIunza. Xon nydeit B muH3e. Ontuyeckas cucteMa ¢oToarrapara, MUKPOCKOIa
1 Teneckomna. ['1a3 kak ontuyeckasl cucrema. bam3opyKkocTh U 1adabHO30PKOCTb.

Paznoxenne Oemoro cBeta B cnektp. Ombitel  HetoToHa. CrnokeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucniepcus cBera.

Jlemoncmpayuu.

[IpsAMonMHEHOE pacIpOCTPAaHEHHE CBETA.

OtpaxeHune cBeTa.

[Tonyuenne n3o0pakeHUM B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue cpera.

OnrTuyeckuii CBETOBOI.

Xon nyyei B coOuparolieit JInH3e.

Xoq Iy4yer B pacCEenBAIOIIEH JINH3E.

[Toyyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Tpuntun aeicTBus hoToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moaens ri1asa.

11. Pa3noxeHue 6e10ro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX 1IBETOB.

Jlabopamopnwie pabomuel u onvimol.

1. UccnenoBanue 3aBUCHUMOCTH yrja OTPAKEHHSI CBETOBOTO Jyda OT YyIJia
MaJIeHus.

2. M3ydeHue xapaKTepUCTUK M300paKEHUS MPeIMETa B TIJIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEJIOMIIEHUS CBETOBOrO Jyya OT yria
NaJICHUS Ha TPAHUILIE «BO3LyX—CTEKIIO».

4. TlonmydeHue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOILIEH JINH3BI.
Onpenenenue (POKYCHOTO PACCTOSTHUS U ONTHUYECKOW CHIJIBI cOoOMparoien
JIUH3BI.

6. OmBITHI MO Pa3JI0KEHUIO OETIOTO CBETA B CIICKTD.

7. ONbBITHI MO BOCHPUSITHIO I[BETA MPEIMETOB NPH HUX HAOIIONCHUM dYepe3
IIBETOBbIE (DUITHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

L O N o v A wWwN e



Omnsitel Pesepdopna u mianerapHas moaens aroma. Mogenb aroma bopa.
Hcnyckanune n norsoueHue ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oeta- m ramma-m3nydeHus. CTpOeHHE aTOMHOTO
anpa. HykinonHas Mogens aToMHOro sigpa. M3otomnsl. PanroakTuBHbIE IpEeBpaICHUS.
Ilepuon nostypacrajia aTOMHBIX SIIEDP.

SAnepHbie peakuuu. 3aKOHBI COXPaHEHHUs 3apsAJIOBOTO M MacCOBOTO YHCEl.
OHeprusi CBA3U aTOMHBIX sijep. CBsi3b Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sneprun ConHIa U 3BE3 .

AnepHas sHepreTtuka. JleWCTBUS pPaAMOAKTUBHBIX W3IyYCHUI HAa IKUBBIC
OpraHU3MBI.

JHemoncmpayuu.

1. CHeKTpbl U3IYYEHUS U MOTJIOICHHUS.

2. CHekTpsl pa3IMYHbIX Ta30B.

3. CnekTp Bogopo/a.

4. HaOmoneHue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwie pabomol u onvimol.

1. HabGmroneHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3ZHOMY ITyTH

(o gotorpadusim).

3. HM3mepenue painoakTUBHOTO OHA.

IHoBTOpUTEIBbHO-00001AIOIINI MOYJIb.

[ToBTOpUTENHEHO-0000MIAIOIMINN MOJTYJIb TPEHA3HAYCH JJIi CUCTeMATH3alluu U
0000IIIeHNsT TPEAMETHOTO COJEPXKAHUS U OMNbITa JESITEIHbHOCTH, MPUOOPETEHHOTO
MpU HU3Y4YEHUU BCEro Kypca (GU3UKH, a TaKke IJis1 MOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY IO (HU3HKE JJid OOydJaroluxcs, BBIOPABIIMX 3TOT
y4eOHBII mpeaMer.

[Ipy u3yuyeHHH NaHHOTO MOIYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUJIbI
NEATEeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS TOCTHUXKEHHE MPEAMETHBIX U
METaNpEeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  o0OydeHus,  dopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHUE HAy4YHBIX METOJOB HCCIEIOBAHUS
SBJICHUM TPUPOABI W TEXHUKH, OBJIAJCHHE YMCHHUSIMH OOBSCHATH (U3HUECKHE
SBJICHUS, TPUMEHSs T[OJy4YeHHBbIE 3HAHWS, pemaTh 3aJadd, B TOM YHCIE
Kaue€CTBEHHBIC U DKCIIEPUMEHTAJILHBIC.

[TpyHIMNMATBEHO AEATEILHOCTHBIA XapakTep TaHHOTO pa3jesia peaausyercs 3a
C4ET TOTO, YTO OOYJAIOIIUECS BBITIONHSIOT 3aJ]aHusl, B KOTOPHIX UM TMPEJIaraeTcs:

Ha OCHOBE TMOJYyYEHHBIX 3HAaHUN paclo3HaBaTh W HAYYHO OOBSICHATH
dbu3uYecKkre IBJICHUS B OKPY>KAIOIIEH MIPUPOJIC U MOBCETHEBHON KU3HMU;



MCIIOJIb30BaTh HAyYHBIE METO/bl UCCIIEIOBAHUS (PU3NYECKUX SBICHUN, B TOM
YHUCIIe ISl IPOBEPKH FMIIOTE3 U MOJYyUYEHHS TEOPETUUYECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HaW0OJIe€ Ba)XXHBIX JOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTHM, HAIpUMEP, MPAKTUUECKOTO HCIOJIb30BAHUS Pa3IMYHBIX MCTOYHHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IPEBPALICHUS M COXPAHEHHUS BCEX HM3BECTHBIX BUOB
SHEPTHUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «®U3UKA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUS 1151 OBYUAIOIIUXCHA C 3ATEPKKON
HCUXHUYECKOI'O PA3BUTUA.

JINYHOCTHBIE PE3YJIBTATDI

N3ydenne pu3MKu Ha ypOBHE OCHOBHOI'O 00ILEro 00Opa30BaHUs HANpPaBICHO HA
JOCTUKEHHE JIMYHOCTHBIX, METalpeIMETHBIX U IMPEeIMETHBIX 00pa30BaTEIbHbIX
pPEe3yJIbTaTOB.

B pesynbrare uzyueHnus Gu3MKU Ha YPOBHE OCHOBHOI'O OOIIIEr0 0Opa3oBaHUs Yy
oOyuaromerocss OyayT c(OpMHUpPOBaHBI CIEIYIOIIME JIMYHOCTHBIE pPE3yJbTaThl B
4acTH:

1) naTpUOTHYECKOTr0 BOCIIMTAHMSA

- TIPOSIBJICHHE HMHTEpPECa K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(bu3nYecKoil HayKH;

- LIEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJEHHHM OOIIECTBEHHO 3HAYUMBIX W
TUYECKUX TNPOOJIEM, CBSI3AHHBIX C MPAKTUYECKUM TPUMEHEHHEM JIOCTHUKEHUUN
busuKy;

- 0CO3HAaHHE BAJXHOCTU MOPAJIBHO-3THYECKUX IPUHIUIIOB B JACSATEIBHOCTH YUYEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCTIPUSATHE ICTETUYECKUX KAYeCTB (PM3HUECKON HayKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 MO3HAHMS:

- OCO3HAHME LIEHHOCTU (PU3MUECKON HAYKH KaK MOLTHOIO MHCTPYMEHTA IMO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHEUILIEH COCTABIIAIOLIECH KYyIbTYpHI;

- pa3BUTHE HAYYHOI JIIOO03HATENLHOCTH, MHTEPECa K UCCIEI0BATEIbCKOM
NeSTEeIbHOCTH;

5) popmupoBaHus KyJIbTYPbI 310POBbSl U SMOLHMOHAJIBHOIO 0JIATONIOJIYYHS:



- OCO3HaHWE IIEHHOCTH Oe3omacHOro o0Opa3a JKH3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BAXKHOCTH MPABIII 0€30MMaCHOTO MOBEIEHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, C AJIEKTPUICCKUM U TEIJIOBBIM 000PYI0BAaHUEM B TJOMAITHUX yCIIOBUSX;

- c(hopMUPOBAHHOCTh HaBbIKa pedIieKCuu, MPU3HAHKE CBOETO IpaBa HA OIIUOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- AaKTUBHOE YyYacTHE B PCIICHWH TMPAKTHUYECKUX 3amad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3alMK, TOPOJa, Kpas) TEXHOJOTMYECKOM U COIUaibHOU
HaIpaBJICHHOCTH, TPEOYIOIIMX B TOM YUCIIEe U PU3NYECKUX 3HAHUM;

- UHTEpeC K MPAKTUYECKOMY U3Y4YEeHHIO ITpodeccuil, CBI3aHHbBIX ¢ (PUUKON;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

- OpUEHTAIMs Ha MPUMEHEHHUE (PU3NYSCKUX 3HAHWH I pelIeHus 3a/1a4d B 00J1acTu
OKpYXalolel Cpelbl, IJIAaHUPOBAHMS TIOCTYNKOB M OIEHKHM HX BO3MOXKHBIX
MOCJIEJICTBUM VISl OKPY KAIOLIEH CPeJibl;

- 0CO3HAHUE TJIO0ATBHOTO XapaKkTepa KOJOTHISCKHUX MPOOJIeM U MyTeH UX PeIICHUS;
8) ananTanuu K M3MEHAIOMIUMCS YCIOBHUSIM COIUAIBLHON U PUPOIHOI CPeabl:

- TOTPEOHOCTh BO B3aWIMOJICHCTBHM TIPU BBIMOJHECHUM HCCICAOBAHWA M TMPOCKTOB
(bu3MYecKoi HaNPaBIEHHOCTH, OTKPHITOCT OMBITY U 3HAHUSAM JIPYTHUX;

- TMIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO e TEIHHOCTD;

- IOTPEOHOCTh B POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHCIIE€ (POPMYIUPOBAThH UIEH,
TIOHATHS, THITOTE3bI O PU3NIECKUX 00BEKTaX U SIBJICHUSX;

- oco3HaHuEe AePUIIMTOB COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEW B oOiactu
busuKy;

- IJTAHUPOBAHUE CBOETO PAa3BUTHSA B MPUOOPETEHNUN HOBBIX (DU3UUYECKUX 3HAHUN;

- CTpPEMJICHHE aHAJIM3WPOBaTh W BBISIBJIATH B3aWMOCBS3U TPHUPOJIBI, OOIIECTBA H
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3MUCCKUX 3HAHUM;

- OIIEHKA CBOWX JIEUCTBUM C y4ETOM BIMSHUS HA OKPYKAIOUIYIO CPEIy, BO3MOKHBIX
rJI00QJIBHBIX TIOCTIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

B pesynbrare ocBOCHUS MpOrpaMMbl 10 (GU3HKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOydwatomierocs OyayT chOpPMHPOBAHBI  MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONINE MMO3HABATEIbHBIC YHUBEPCAJIbHBIC YUEOHBIC NEWCTBUS,
KOMMYHUKATHUBHBIC  yHHBEPCAJIbHBIE  y4eOHBIE  JIEHCTBUS,  PETYJISATHUBHBIC
YHUBEPCAIbHBIC yUCOHBIC ICHCTBHSI.

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIE 1efiCTBUSA



Bba3oBble Jijornueckue 1eicTBUA:

BBISIBJISITh U XapaKTEpHU30BaTh CYIIECTBEHHBIE MPHU3HAKM OOBEKTOB
(siBNICHMI);

yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KIacCU(UKAIMU, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYMS B pacCMaTpUMBaEMbIX (haKTax,
JaHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3U MPU HM3YYCHUH (PU3NYECKUX
SBJICHUM M TPOILECCOB, JENIaTh BBIBOJIbI C UCIOJIb30BAHUEM JIEYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUN, BBIIBUTAaTh THUIOTE3bl O B3aUMOCBS3AX
(U3HUECKNX BEINYNH;

CaMOCTOSITENIbHO BBIOMpaTh Croco0 pelieHus: yueOHoM (u3ndecKoi 3amadu
(cpaBHEHHME  HECKOJBKMX BapHMaHTOB  pELIEHUs, BbBIOOp  Hauboisee
HOJIXOSIIETO ¢ YYETOM CaMOCTOSTEIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciienoBarTe/bCKHe AeiiCTBUS.

HCIIOJIb30BaTh BOIPOCHI KaK UCCIEA0BATENBCKUI HMHCTPYMEHT ITO3HAHUS;
MIPOBOAMUTH IO CAMOCTOSITENBHO COCTABICHHOMY IUIAHY OIIBIT, HECIJIOMKHBIN
(u3nyecKuil  OKCIIEPUMEHT, HEOONbIIOE HUCCIEeNOoBaHUE  (HU3HMUECKOTO
SIBJICHUS;

OLICHUBATh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh MH(POPMALIHIO, TOJIYUEHHYIO
B XOJI€ UCCJIEA0OBAHUS NN DKCIIEPUMEHTA;

CaMOCTOSTENbHO (POPMYJIMPOBaTh OOOOIIEHUS W BBIBOJIBI IO pe3yjbTaTaM
NpOBEAEHHOTO HAOJIOIEHUS, OIBITA, UCCIIEIOBAHNUS;

OPOrHO3UPOBAaTh  BO3MOXKHOE  JallbHEHIIee  pa3BUTHE  (PUBNUECKUX
MPOLIECCOB, a TaK»K€ BBIABUTAThH MPEAMNON0XKEHHUSI 00 UX Pa3BUTUU B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora c nndopmanmueii:

OPUMEHATH Pa3JInYHbIE METOJbI, HHCTPYMEHTBHI M 3alpOChl IIPU IMOUCKE U
orOope HMH(OpPMalMU WM JaHHBIX C YYETOM MPEMAJIOKEHHOW Yy4eOHOH
dbu3udecKoi 3a1a4u;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U HWHTEPHPETUPOBATH HH(POPMALIUIO
Pa3IMYHBIX BUIOB U (YOPM IpeICTaBICHMUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMAaJbHYIO  (QOpMy  MpeICTaBICHUS
uH(pOpMAaIUU U WUTIOCTPUPOBATH PEIIAEMbIE 3a/1a4M HECTIOKHBIMU CXEMaMH,
auarpaMMaMu, UHOU TpaduKoil U UX KOMOMHAIUSIMU.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

B Xoje O0OCyXaeHHs y4eOHOro maTepualia, pe3yiabTaToB J1abOpaTOPHBIX
paboT M MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY O0OCYXTaeMOW TEMBI U



BBICKA3bIBaTh WJICH, HAICIICHHBIC HA pEIICHUE 3aJauyd W IOAJCPKAHUE
OarokeyIaTeIbHOCTH OOIEHNS;

COIIOCTABJISITh CBOM CYXKIICHUS C CYXKICHUSIMH JPYTrUX yYaCTHUKOB JIMAJIOTA,
O0OHAPYKHUBATh PA3INUMEC U CXOJICTBO TTO3UIIHN;

BBIPAXKATh CBOIO TOUKY 3PEHUSI B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

NyOJIMYHO TPENICTABISATh PE3YIbTAThl BBHIMOJHEHHOTO (PH3MUYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICOBAHUS, IPOCKTA);

MOHMMATh ¥ WCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYaIbHOM
pabOTHI IPU PEIICHUN KOHKPETHOU (PH3HUYECKOMN MPOOIIEMBI;

MPUHUMATh IIEJTH COBMECTHOM JICATEIFHOCTH, OPTaHU30BBIBATh JICHCTBHS T10
e€ JOCTIKCHHIO: PACHPEeIsATh POIH, 00CYKIaTh MPOIECCHl M PE3yJIbTaThl
COBMECTHOH paboThl, 0000111aTh MHEHHSI HECKOIBKUX JIIOJICH;

BBINOJIHATh CBOKO YacTh Pa0OTHI, JOCTUTash KaueCTBEHHOTO pe3yJibTaTa IO
CBOEMY HAIIPaBIICHUIO M KOOPJMHUPYS CBOM NEHCTBHS C APYTUMU UICHAMHU
KOMAH/IbI;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMH TMPOIYKT MO KPHUTEPHSIM,
CaMOCTOSITEIIEHO C(HOPMYITHUPOBAHHBIM YUACTHHKAMH B3aHMOICHCTBHSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBJISITH TIPOOJIEMBI B KU3HEHHBIX U YU€OHBIX CUTYalUsX, TPEOYIOIUX AJIs
penieHus GU3NYeCKUX 3HaAHU;

OpPUEHTHUPOBAThCA B  pA3IMYHBIX  MOAXOAAX  MPUHATUA  pEUICHUUN
(MHIMBUYyadbHOE, MPHUHATHE pEUICHUs B TpYyIIe, NPUHATHE peHIeHUN
TPYIION);

CaMOCTOSTENIbHO COCTABJISITh AJITOPUTM pEIIEHUs (PU3NYECKOM 3aJaud WU
IJlaHa HUCCIEIOBAHMS C YYETOM MMEIOUIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh MpeaiaraéMble BAPUAHThI pEIICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMu U Mpejiararh 1jiaH e€ N3MEeHEHNUS,
OOBACHATh  NPUYMHBI  JOCTHXKEHUS  (HEJOCTHXKEHMS)  pe3yJIbTaToOB
JesITeIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH (B TOM YHCIE B XOJ BBINOJHEHUS
(U3UYECKOro HCCIEI0BaHUS WIH MTPOEKTA) HA OCHOBE HOBBIX 0OCTOSITENILCTB,
U3MEHHUBIIMXCS ~ CUTYyallMil,  yCTAHOBJIEHHBIX  OIIMOOK,  BO3HHUKILIUX
TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIH U YCIOBUSIM;



e CTaBUTh ce0s Ha MECTO JIPYroro 4ejl0OBEKa B XOJ€ CIIOpa WU JAUCKYCCHM Ha
HAay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIOro;

e TpHU3HABATh CBOE MPABO Ha OMIMOKY MPHU PEIICHUH PU3NYECKUX 3aja4 WU B
YTBEPXKIACHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOydenuss B 7 KJjacce NpeIMETHbIE pe3yjbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOITUXCSI YMCHHUIA:
e  WCIIOJI30BATh MOHATHSA: (HU3MYECKUE W XMMHUYECKHE SIBJICHUS, HAOJIOJEHNE,
AKCIIEPUMEHT, MOJIeJb, THUIOTE3a, €AMHMIBI (U3UYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHbIe COCTOSHUS BellecTBa (TBEPHOE, KUAKOE, ra3000pa3Hoe),
MEXaHMUYECKOE [IBIDKCHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHENHOE),
TpaeKTOpHs, PaBHOJCUCTByIoIIAs cuia, aedopmarus (ynpyras, MmiacTHUecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCYIbL;
e paznuuarh sBIeHUs (qud@ys3us, TEMIOBOE MBMKEHHE YaCTHUIl BEIIECTBA,
PaBHOMEPHOE JABUKEHHE, HEPABHOMEPHOE JBUKEHHUE, UHEPIIMS, B3aUMOACHCTBHE
TEJ, paBHOBECHUE TBEPIBIX TEJI C 3aKPEIUIEHHONW OChIO BpallleHMs, Mepenaya
JaBJICHUsST TBEPABIMHU TEJIAMH, >KHIKOCTIMH M razamu, aTMocepHOe AaBJEHUE,
IJIaBaHWE TEJ, NPEBpAlICHUS MEXAHUYECKOW DOSHEPruy) IO ONUCAHHID HX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JTAHHOE
busnuecKoe SBJICHUE;
e pacro3HaBaTh MNPOSBICHUE U3YUYCHHBIX (PU3UUYECKUX SIBJICHUU B OKPYXKAIOIIEM
MHpEe, B TOM uuciie (U3UYECKHUE SIBJICHUS B MPHUPOJEC: MPUMEPHI IBUKECHUS C
PAa3IMYHBIMUA CKOPOCTSAMU B )KMBOW U HEKUBOW MPUPOJIE, IEUCTBUE CUIIBI TPEHUS B
NpUpOAC M TEXHUKE, BIUSHHE aTMOCHEPHOrO JABJICHHS HA KUBOW OPTraHU3M,
MJIaBaHUE PbIO, pblYarv B TEJI€ 4YeJOBEKa, MPU ATOM MEPEBOAUTH MPAKTHUUECKYIO
3a/1a4y B y4€OHYIO, BBIICIATH CYIIECTBEHHbIC CBOMCTBA (MpU3HAKKU) (HU3UYECKUX
SIBIICHMI;
e ONHUCHIBATh HM3YyUYCHHBIE CBOMCTBA Tel U (DU3MYECKUE SIBJICHHS, HCIOIB3YS
¢dusnueckne BeIMUMHBI (Macca, OOBEM, IUIOTHOCTh BEIECTBA, BpEMs, IMYTh,
CKOPOCTb, CPEIHSSI CKOpPOCTh, CHJia YIPYTOCTH, CUJIa TSHKECTH, BEC Tela, Cuja
TpeHUus, AaBjeHUE (TBEPAOro Teja, MKUIKOCTH, Ta3a), BBITAJKUBAIOIIAs CHIIA,
MeXaHH4ecKas paboTa, MOIIHOCTb, IICYO CHJIbI, MOMEHT CHJIbI, KO3(DQHUIIUCHT
MOJIE3HOTO IEUCTBUS MEXAaHU3MOB, KHHETUUECKAsI M TOTEHIMAIbHASI SHEPTUSI ), IPU
OTHCAHUM TPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3YEMbIX BEIWYUH,
uX O0003HAYEHUS] U EAUHULBI (PU3UYECKUX BEIUYUH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (DU3NUYECKYIO BEJTUYUHY C IPYTUMHU BEJIUYUHAMH, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;



e  XapaKTepU30BaTh CBOMCTBA Tell, (DU3NUYECCKUE SBICHHS U MIPOIIECCHI, UCTIOJIB3YS
MpaBUJia CIOXKEHUs CUl (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akon Ilackans,
3aKOH ApxuMmena, ITpaBUJIO paBHOBecUsl pbryara (0J0ka), «30JI0TOE MPaBUIIO»
MEXaHUKHU, 3aKOH COXPAHEHUS MEXaHWYECKOW »JHEpPruu, IpU HTOM J1aBaTh
CIIOBECHYI0 (OpMYIHMpPOBKY 3aKOHa U 3allUChIBaThb €ro MaTeMaTU4YECKOe
BBIPAKEHUE,

e OOBACHATH (PU3NUYECKUE SBIICHUS, TIPOIIECCH U CBOMCTBA TEJ, B TOM YUCJIE U B
KOHTEKCTE€ CHUTyallud MNPAKTUKOOPUEHTHUPOBAHHOTO  XapakKTepa:  BbIABIATH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHUE U3 1—2 JTOTHYECKHUX IIaroB
c oniopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUYECKUX SIBICHHUM, PU3NUECKUX 3aKOHA
VI 3aKOHOMEPHOCTH;

e pemaTh pacuéTHBIC 3a1a4d B 1—2 MEHCTBUS, UCHOIB3YS 3aKOHBI U (DOPMYIIHI,
CBA3BIBAIONME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaju3a YCIOBHUS 3aJlayu
3aMMUChIBaTh KPATKOE YCIOBHE, MOJICTABIATh (PU3UUECKUE BEIMYMHBI B POPMYIIBI U
MPOBOAUTH PACUEThI, HAXOJAUTH CIIPABOYHBIE JJAHHBIC, HEOOXOAUMBIC JJIsl PEIICHUS
3a/1a4, OLIEHUBATh PEAJTUCTUYHOCTD MOTYYEHHON (PU3NYECKON BETUUHHBIL;

e pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEHIUThH MPU MOMOITU (HPU3UIECKUX
METOJIOB, B OIMCAHUM MCCIEAOBAHUS BBIIACIATH IIPOBEPSIEMOE MPEAIIOIOKEHUE
(rumoTtesy), pa3inuyaTh U UHTEPIPETUPOBATH MOJYYCHHBIM pe3yibTaT, HAXOJIUTh
OIIMOKY B XOJI€ OIbITA, JeJaTh BHIBOJIBI IO €T0 pe3yJibTaTaM;

e MPOBOJUTH OMNBITHI MO HAOIIOACHUIO (PU3UUECKUX SIBICHUM WIM (PU3MUECKUX
CBOMCTB Tel: (OpMYJIHMpPOBaTh TMPOBEPSEMbIE MPEAMNOIOXKEHUs, COOUpaTh
YCTAaHOBKY U3 TMPEAJIORKEHHOTO O00O0pYy/IOBaHWs, 3allMChIBATh XOJ[ OIbITa U
(GbopMyIHpOBaTH BHIBOIBI;

e  BBINOJHATH MPSAMbBIC U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MAcChl Tejla, 00bEMa,
CUJIBI M TEMIIEPATYPhl C HCIOJb30BAaHWEM aHAJOTOBBIX W HU(PPOBBIX MPUOOPOB,
3aMUChIBATh MOKA3aHUS MMPUOOPOB C YUETOM 3aJIaHHON a0COIOTHON MOTPEIIHOCTH
U3MEPEHU;

e TMPOBOJUTH HCCIEIOBAHHE 3aBUCUMOCTH OJIHOW (DU3NYECKOM BEIUYMHBI OT
JPYro¥ ¢ WCMOJB30BaHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTH IMyTH PABHOMEPHO
JIBUKYIIETOCsl T€JIa OT BPEMEHU JABWKECHUSA TEa, CHIIbI TPEHUS CKOJBXKEHUS OT
Beca Tesa, KauecTBa 00pabOTKH MOBEPXHOCTEH TE M HE3aBUCUMOCTU CUJTBI TPEHUS
OT IUIOIIAAX COIPUKOCHOBEHUS TEJ, CUJIbl YIIPYTOCTH OT YIJIMHEHUS IPYKUHBI,
BBITAJIKUBAIONICH CHJIBI OT O00BEMA MOTPYKEHHOW YaCTU Tejla U OT IUIOTHOCTH
KUJAKOCTH, €€ HE3aBHUCHUMOCTH OT IJIOTHOCTH Teia, OT INIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH TIJIaBaHUS TEJl, YCIOBUI paBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM y4E€OHOTO HMCCIIENOBaHUS, COOMPATh YCTAHOBKY U
BBITIOJIHATh ~ M3MEPEHUSs, Clenys TMpeMIOKeHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJbTaThl  TMOJYYEHHOW 3aBUCHUMOCTH  (PU3MYECKUX BEJIWYHH B  BHJE



MPEIOKCHHBIX  Tabimi, W TrpaduKoB, J€7IaTh BBIBOALI IO pe3yJbTaTaM
HCCIICIOBAHMS;

e TIPOBOJIUTH KOCBEHHBIC W3MEpPEHUA (U3NICCKUX BEIMYUH (TJIOTHOCTH
BEILIECTBA XUJIKOCTH M TBEPAOTO TEJNa, CUJIa TPEHUS CKOJBXKEHHUS, IaBJICHUE
BO3/1yXa, BBITAJIKUBAIOIIAs CWJA, ACHCTBYIOIIAS HAa IMOTPYXKEHHOE B JKHUIKOCTh
Teno, KOI(PPUIMEHT TOJIE3HOTO JEWCTBHUS TPOCTHIX MEXAaHWU3MOB), CICHys
MPEVIOKCHHOW ~ WHCTPYKIIMW: TPW  BHINIOJIHGHWH  HM3MEPEHHH  coOupaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY Y BBIYUCIISATH 3HAUYEHNE NCKOMOI BEJTUYUHBI;

e coOMo/IaTh MpaBUjia TEXHUKUW OE30MaCHOCTH MpU padoTe ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

e  YKa3bIBaTh NPUHIUIBI ICUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JIWHAMOMETP, COOOLIAIOUIMECS  COCyndbl, OapoMeTp, pblyar,
MOJIBMDKHBIN U HEMOJIBMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

e XapaKTEpU30BaTh MPUHIIUIBI JEHCTBUS U3yUYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha MX OmMUcCaHUs (B TOM YHCIE: MOIUIMITHUKU, YCTPOHUCTBO
BOJIOIIPOBO/IA, THIPABINYECKUI ITPECC, MAHOMETP, BBICOTOMED, MTOPIIHEBOM HACOC,
apeoMeTp), UCTIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3UUYECKUX SIBIICHUU U HEOOXOAUMBIE
¢du3ruecKre 3aKOHbI U 3aKOHOMEPHOCTH;

e TPUBOAUTH MPUMEPHI (HAXOIUTh MUH(POPMAIUIO O MPUMEPAX) MPAKTUIECKOTO
WCTIONB30BaHus (PU3UYECKUX 3HAHWN B MOBCEIHEBHOW >KU3HU JJisi 0OecTieUeHUs
0e30macHOCTH MpHU OOpallleHHH ¢ NpUOOpaMH U TEXHHUYECKMMHU YCTPOMCTBaMH,
COXpaHEHUsl 37I0pOBbS U COONIOJCHUS HOPM DKOJIOTMYECKOrOo TOBEJCHUS B
OKPYIKAIOIIEH CPELE;

e  OCYIIECTBISATH OTOOpP UCTOUYHUKOB MH(pOopMaruu B UHTepHETE B COOTBETCTBUU
C 3aJaHHBIM MOHWCKOBBIM 3allPOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUU U IYTEM
CpPaBHEHMS PA3JIMUYHBIX UCTOYHUKOB BBIACIATH UH(POPMAIUIO, KOTOpPAs SBISICTCS
IPOTUBOPEYUBOUN WM MOXKET ObITh HEJTOCTOBEPHOIA;

e UCIIOJIb30BaTh TMPH BBIOJHEHUH YUYEOHBIX 3aJaHUN HAY4YHO-TIOMYJISPHYIO
JIUTEPATYpy (PU3NYECKOro COAepKaHus, CIIPAaBOUYHbIE MaTE€pUANbl, PECYPChl CETU
NurtepHer, BnageTh npuéMaMy KOHCIEKTUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
nH(pOpMaIU U3 OJJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIC KpPAaTKHUE MHUCHbMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HMCTOYHMKOB WH(MOpMAIuu (HU3UIECKOTO COJIEPKAHHS, B TOM YHUCIC
nyOJUYHO JeNlaTh KpaTKue COOOIIECHUSI O pe3yJibTaTax MPOEKTOB WM YUYEOHBIX
VCCJIEOBAHUM, IIPU ITOM TIPAMOTHO MCIIOJIb30BaTh W3YYECHHBIA TTOHATUWHBIN
ammapart Kypca (GU3MKd, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIINECH;

e TIPU BBHINIOJHEHWHU YYEOHBIX TIPOCKTOB M UCCICAOBAHMMA PpPaCTIPEACISITH
00S13aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMHU 3a/1auaMU, CJICIUTH 3a
BBITIOJTHEHHWEM TIIJIaHA JICMCTBUM, aJe€KBaTHO OIEHMBATh COOCTBEHHBIM BKJaJ] B



NEeATENbHOCTh TPYNIbl, BBICTPAUBATh KOMMYHHMKAaTHBHOE B3aWMOJEICTBUE,
YYHUTBIBASI MHEHUE OKPYKAIOLIUX.

K koHly oOyueHus B 8 kJiacce mpeIMETHbIE pe3yJbTaThl Ha 0Aa30BOM YpOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIM:

e HCHOJB30BaTh IMOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHSI BELIECTBA, KPUCTAUIMYECKHE U
amop(Hble Tena, HACHIIICHHBIA W HEHACHIIICHHBIA Map, BIAXHOCTh BO3yXa,
TEMIEpaTypa, BHYTPEHHSS OHHEPrHs, TEIJIOBOW JBUIATEb, JSJEMEHTAPHBIN
AIIEKTPUYECKUIN 3apsii, DJIEKTPUUYECKOE TMO0J€, IMPOBOJHUKUA U JUDJIEKTPHUKH,
IOCTOSTHHBIN 3JIEKTPUUECKHUM TOK, MATHUTHOE TOJIE;

e pa3inyarh sABJIEHUSA (TEIUIOBOE pacCUIMpEHUE M CXaThe, TeIuloepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAauyMBaHWE, KaMWUISPHBIE SBJICHUS, HCIApEHHUE,
KOHJEHCalus, IUIaBI€HHE, KpUCTauiM3auus  (OTBEpAEBaHUE),  KUIICHUE,
Teruionepenaya (TerIoNpOBOIHOCTb, KOHBEKIIMS, U3IIyUYE€HUE), SICKTPU3ALUs Tell,
B3aUMOJICHCTBHUE 3apsAJI0B, NEUCTBHS IEKTPUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHICTBME MarHUTOB, JIEUCTBHE MAarHUTHOIO IOJS HA IPOBOJHUK C TOKOM,
ANIEKTPOMATrHUTHASA MHAYKIMS) IO ONHUCAHUIO WX XapaKTEepHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHUE;

e  pacno3HaBaTh MPOSIBICHHE M3YUYCHHBIX (PU3MUECKUX SIBJICHUM B OKPYXKalOLIEM
MUpE, B TOM YUCJEe PU3NYECKHE SIBICHUS B IPUPOJE: NOBEPXHOCTHOE HATSKEHUE U
KaNWUISIPHBIE SIBJICHUS B MPUPOJE, KPUCTAUIBI B Npupoae, uznydenue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs], CHEeTa,
AIIEKTPUYECKUE SIBJICHUS B aTtMocdepe, 3JIEKTPUYECTBO JKHUBBIX OPIraHU3MOB,
MarHuTHoOe 1nosie 3emMid, Apei¢ MOIOCOB, POIb MATHUTHOIO MMOJIA JUISl )KU3HU Ha
3emiie, MOJSIPHOE CHUSHHUE, MPU STOM TEPEBOJUTH MPAKTHUYECKYIO 3aJadyy B
y4eOHYI0, BBIICISTH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3HUUECKUX SIBICHHUIA;

e OIHKCHIBaTh W3YYEHHbIE CBOWCTBA Tl U (PU3NYECKUE SIBICHUS, HCIOIb3Ys
(¢usznyeckue BETUYMHBI (TemrepaTypa, BHYTPEHHSS SHEPrusi, KOJIHMYECTBO
TEIJIOThI, yJAeNbHas TEIIOEMKOCTh BEIIECTBA, YJElbHAs TEIJIOTa IJIABJICHUS,
yaenpHas TeIIoTa NapooOpa3oBaHMs, yJelbHAs TEIUIOTAa CropaHUs TOIUIMBA,
KO3(PUIIMEHT TMOJEe3HOTO JIEWCTBHUS TEIJIOBOM  MAalllMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AyXa, OJEKTPUYECKHHA 3apsiji, Cujaa TOKa, DSJIEKTPUYECKOE
HaIpsSDKEHUE, CONPOTUBIIEHUE MPOBOJHMKA, YAEIBHOE CONPOTHUBIICHHE BELIECTBA,
paboTa W MOIIHOCTh BJEKTPUYECKOTO TOKa), MNPU ONUCAHUU MPABUIBHO
TPakTOBaTh (PUIUUYECKUH CMBICT HCMONBb3YEMBIX BEJIWYUH, OOO3HAYEHUS U
€IMHULBI (PU3UYECKUX BEIMYUH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOLIUE JTAHHYIO
(¢u3nYecKy0 BEIMUMHY C JAPYTUMHU BEIMUYMHAMH, CTPOUTH TpapUKd H3YUEHHBIX
3aBHCUMOCTEHN (PU3NYECKUX BEITUYNH;



e  XapaKTepHu30BaTh CBOMCTBA T, PU3UUECKHE SIBJICHUS U MPOIECCHI, UCTIONb3YSI
OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KMHETHUYECKOW TEOPUU CTPOCHHUS BEUIECTBA,
MPUHIUI CYHEPIO3UINN N0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsana, 3akoH OMa i ydacTka Lend, 3akoH Jxoyis—JIeHna, 3aKoH COXpaHeHUs
SHEPTrUM, MPH 3TOM JIaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aIMCHIBATh €r0
MaTeMaTUYECKOE BBIPAKEHHE;

e OOBACHATH PU3NYECKUE MPOIIECCHI M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYalUH IIPaKTUKOOPHUEHTUPOBAHHOT O Xapakrepa: BBISIBIIAITD
IPUYUHHOCJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 1—2 JTOTMYECKUX 1IAroB ¢
Onopoi Ha 1-2 U3y4yeHHBIX CBOMCTBA (PM3NUYECKUX SBICHUM, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

e pemaTh pacyéTHBIC 3a/a4d B 2—3 NEHCTBUS, UCHOIB3YS 3aKOHBI U (DOPMYIIHI,
CBsI3bIBAIOIIME (PU3UYECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJauu
3alMCBIBaTh KPAaTKOE YCJIOBHUE, BBIABISTH HEJOCTATOK JAHHBIX IS PELICHUS
3a7ayd, BBIOMpATh 3aKOHbI M (OPMYJbl, HEOOXOAUMBIE nJisi €€ peuieHus,
MIPOBOJIUTH PACUETHI U CPABHUBATH MOJYYEHHOE 3HaYEHUE (PU3MUECKOW BETUUHHBI
C U3BECTHBIMU JJAHHBIMU;

e pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPU MOMOUIN (HPU3HUECKUX
METOJIOB, HCHOJB3Yysl OINHCAHWE HCCIENOBAHUS, BBIIEIATH MPOBEPSEMOE
MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAAKA MPOBEACHUS HCCIEI0OBaHUS,
JIeNaTh BbIBOJIBI;

e TPOBOJUTH OMBITHl MO HAOIOJEHUIO (U3NYECKUX SIBICHUN WIN (PU3HUECKUX
CBOMCTB TeJ (KalWJULSIPHBIE SIBJICHHS, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0béMa, TemmepaTypbl, CKOPOCTH IIpollecca OCTBIBAHHWS M HarpeBaHUs IpH
M3JIyYCHUH OT IIBeTa H3JIydaroumed (Moriouaronei) MoBepXHOCTH, CKOPOCTh
MCMIApEHUsl BOJBI OT TEMIEpaTypbl JKUIKOCTH M IJIOIMIAAM €€ IMOBEPXHOCTH,
ANEKTPU3aLUs TEN U B3aHUMOJCHCTBHE AIEKTPHUUECKUX 3apsAJI0B, B3aUMOJECHCTBHE
NOCTOSIHHBIX MarHUTOB, BU3YaJM3alMsl MArHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB,
JEHUCTBUS MarHUTHOIO TOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTa,
CBOMCTBa AJIEKTPOJBUTATENS MMOCTOSTHHOTO TOKA): (POpMYJIMpOBaTh MPOBEPSEMbIE
MPEANOJOXKEHNU, CcOOUpaTh YCTAHOBKY U3 MPEMJIOKEHHOro 000pyaoBaHUs,
OIUCHIBATh XOJ1 ONbITA U (POPMYIUPOBATH BHIBOIBL;

e  BBIIOJIHATH IPSMBbIE HW3MEPEHMS TEMIIEPATypbl, OTHOCHTEIBHOM BIIAKHOCTH
BO3/lyXa, CUJIbl TOKA, HAIPSHKEHUS! C UCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (DU3UYECKUX BEITUYMH, CPABHUBATH PE3yJIbTaThl U3MEPEHUN C y4ETOM
3aJIaHHON a0COJIIOTHOM TOTPENTHOCTH;

e TPOBOJUTH HCCIEAOBAHHWE 3aBUCUMOCTH OJHOM (DHU3MUECKON BEIWYUHBI OT
ApYTrof C HCMOJb30BAaHUEM MPSMBIX HM3MEpPEHUIl (3aBUCUMOCTH COMPOTHUBIICHUS
OPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAM TMOMEPEYHOro CEYEHUs U YJEeIbHOTO



COTIPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, UIYIIErO Yepe3 MPOBOJHHUK,
OT HampsUKeHWsT Ha TPOBOAHUKE, HCCIEAOBAHME IIOCIEIOBATENBHOTO U
MapajyieIbHOTO  COEJWHEHUN IPOBOJHUKOB): IUIAHUPOBATh MCCIIEIOBAHUE,
coOupaTh yCTaHOBKY M BBINOJIHATh U3MEPEHMs, CIAEAYS NPEUIOKEHHOMY IUIaHy,
(uKCcHUpOBaTh pe3yabTaThl MOTYYEHHON 3aBUCUMOCTU B BHJIE€ TaOJIMIl U TPaQUKOB,
JIeNaTh BBIBOJIBI 110 PE3YJITATAM HCCIIEOBAHUS;

e TPOBOAUTH KOCBEHHBIE M3MEpeHHs (U3MUECKUX BENMUYUH (yAeTbHas
TEIUIOEMKOCTb BEILECTBA, CONPOTHBICHWE IPOBOJHKKA, paboTa MW MOIIHOCTH
AJIEKTPUYECKOT0 TOKA): IUIAHUPOBATh U3MEPEHUS, COOUPaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY, Cleaysl MpEAJOKEHHOM WHCTPYKLUMH, W BBIYUCIATH 3HAUYCHUE
BEJIMYMHBI,

e coOmomaTh MpaBWJIa TEXHUKH 0€30MacHOCTH TIpu paboTe ¢ 1abopaTopHBIM
000py10BaHUEM;

e  XapaKTepH30BaTh MPUHIIMIIBI IEUCTBUS N3YUYEHHBIX TPUOOPOB U TEXHUUECKHUX
YCTPOKMCTB € ONOPOIl HAa UX OMMUCAHUS (B TOM YHUCJE: CUCTEMA OTOIUICHHSI IOMOB,
THUTPOMET), TTapoBast TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUHK DIECKTPHUUECKON
SHEPIUH, ANEKTPOOCBETUTEIbHBIE PUOOPHI, HATPEBATEIBHBIE ANEKTPONPUOOPHI
(mpuMepbl), INEKTPUUYECKUE TPEJOXPAHUTENH, HIEKTPOMArHUT, 3JEKTPOABUTATEb
IOCTOSTHHOTO TOKA), CIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBJICHUM U
HE00X0auMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPONUCTBA M U3MEPUTEIbHBIE TIPUOOPHI
[0 CXeMaM U CXEMATUYHBIM PUCYHKaM (>KUJKOCTHBIN TEPMOMETP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JIBUraTeNIb BHYTPEHHETO CrOPaHus, 3JIEKTPOCKOII,
peocTaT), COCTABIIATh CXEMBbI SJIEKTPUUECKUX IIeTeH ¢ ocIe0BaTeIbHbIM U
napajuieIbHbIM COEMHEHUEM DIIEMEHTOB, pa3inydasi yCJIOBHbIE 0003HAUEHUS
AJIEMEHTOB DJIEKTPUUECKUX LEIEH;

e TPUBOAMTH MPUMEPHI (HAXOAUTHh UH(POPMALIHNIO O IPUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUs GPU3NYECKUX 3HAHUM B MOBCEHEBHOM KU3HU JIsl 0OecTieueHUs
0e30MacHOCTH MpU OOpalIeHUH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOMCTBAMH,
COXpaHEHUS 3I0POBbs U COOIOACHUS HOPM HKOJIOTHYECKOTO TIOBEACHHUS B
OKpYXaroUIen Cpee;

e  OCYILECTBIATH MOUCK MH(pOpMaLUK (HPU3NUECKOTO coaepkaHus B HTepHeTe,
Ha OCHOBE UMEIOIIMNXCS 3HAHUHN U MyTEM CPaBHEHUS JTOMOJTHUTEIbHBIX
MCTOYHUKOB BBIACISTH MH()OPMAIINIO, KOTOpas SBISETCS MPOTUBOPEUYUBOMN MITH
MOKET OBbITh HEIOCTOBEPHOM;

e HCHOJb30BaTh NPU BBIOJHEHUU YUYEOHBIX 3aJaHUM HAyYHO-MOMYJISIPHYIO
aUTepaTypy (pUmdeckoro coaep:KaHus, CIpaBOYHbIE MaTepHajbl, PECYPChl CETH
WnTepHer, BianeTh NpuéMaMHM KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus
uH(OpMaIK U3 OJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;



e coO3/1aBaThb COOCTBEHHbIE€ IHMCHMEHHBIE W KpaTKUE YCTHBIE COOOIIEHUS,
00001mas nHHOPMALIHIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO CONEPIKAHUS, B
TOM  4Wcl€ NOyOJIMYHO  MOPEACTaBIATh  PE3yJbTaTbl  MPOEKTHOM WU
UCCIIEIOBATENBCKOMN 1€ATEIBHOCTH, IIPU 3TOM I'PAaMOTHO HUCIIOJIb30BATh N3YYEHHBIN
HNOHATUMHBIM  anmmapar  Kypca  (U3HMKH,  CONPOBOXKIATh  BBICTYIJICHUE
MPE3CHTAIUEN;

e TpU BHIIOJHEHUH YUYEOHBIX TIPOEKTOB U HCCIENOBAHUN  (DU3HMUECKUX
IOPOLECCOB  pacHpefesarTh O0S3aHHOCTM B TIpyNIe B  COOTBETCTBUU C
IIOCTABJICHHBIMU 3aJladyaMH, CJEAUTHh 3a BBINOJIHEHWEM IUIaHa JEUCTBUU U
KOPPEKTUPOBAThH €r0, a/IEKBaTHO OLICHUBATh COOCTBEHHBIN BKJAJA B JEATEIBHOCTD
IPYIIIbI, BBICTPAaUBATh KOMMYHUKAaTUBHOE B3aUMOJEHCTBUE, TPOSIBIISIS TOTOBHOCTh
paspemniaTh KOHGIUKTHI.

K xoHmy oOyueHuss B 9 kJiacce NpeiMETHbIE pe3yJbTaTbl HA 0A30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUI:

e HCIIOJIb30BaTh MOHATHUSA: CHCTEMa OTCUETA, MaTEpHalIbHAsl TOYKA, TPAEKTOPHS,
OTHOCUTEIBHOCTh ~ MEXAaHMYECKOro  JBWXKEHUsA,  Aedopmauus  (ympyras,
IJIACTUYECKasl), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE, HEBECOMOCTh U
HEeperpy3Ku, HEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO, LIEHTP TAKECTU TBEPIOTO
TEJa, PAaBHOBECHE, MEXAaHWYECKME KOJeOaHHs M BOJIHBI, 3BYK, HH(Pa3ByK U
YIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAIbHO30PKOCTh, CHEKTPhl UCIYCKAHMS M MOIJIOLIEHUs, anb(a,
OeTa- 1 raMMa-u31y4eHMsl, U30TOIIbI, siIepHAsi SIHEPTEeTUKA;

e  pa3nM4aTh SBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHENHOE
IBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABHKEHUE, CBOOOTHOE MajIcHHUE
TEJ, PABHOMEPHOE JIBUYKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE TEJl, PEAKTUBHOE
JBUYKEHUE, KoseOaTeIbHOE IBHKEHHE (3aTyXatolIe U BBIHYKACHHbIE KOJIeOaHus),
PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPAKEHHE 3BYKA, IPSIMOJIMHEHHOE
pacnpocTpaHEeHuE, OTPAKEHHUE U NTPEJIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE
OTpaKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETA B CIIEKTP U CIOKEHHE CIIEKTPAIbHBIX
LIBETOB, JUCIEPCHSI CBETA, €CTECTBEHHAs! PAIMOAKTUBHOCTh, BOSHUKHOBEHUE
JMHENYaTOro CIEeKTPa U3ITYyYEeHHs1) IO ONTMCAHUIO UX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBJICHUE;

e  pacno3HaBaTh NPOSBICHHUE N3YUECHHBIX (PU3NUECKUX SBICHUI B OKPYKAIOLIEM
Mupe (B TOM 4Hciie (pU3nyecKue IBJICHUS B IPUPOJIC: IPUIUBBI U OTJIUBBI,
nBrkeHue miaHeT CoTHEYHOM CUCTEMbl, PEAKTUBHOE JIBMKEHHUE JKUBBIX
OpraHU3MOB, BOCIIPUATHUE 3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKUE
BOJIHBI, IIyHAMH, X0, LIBETA T€J, ONTHYECKUE SBJICHUS B MPUPOJE, OMOIOTHYECKOE
JeCTBHE BUIUMOTO, YIbTPa(UOIETOBOIO U PEHTI€HOBCKOTO U3ITYUYEeHHH,
€CTECTBEHHBIN paIuOaKTUBHBINA (DOH, KOCMUYECKUE JYyUH, PaIMOAKTUBHOE



M3JIyYEHUE MPUPOAHBIX MUHEPAJIOB, IEUCTBUE PAJAMOAKTUBHBIX U3TyUYCHHI Ha
OpraHU3M YeJIOBEKa), MPU STOM MEPEBOIUTH IPAKTUUYECKYIO 33a/1a4y B YICOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PM3UYECKUX SBICHHM;

e ONHCHIBATh U3yUYCHHBIE CBOMCTBA TE U (PUINYECKUE SABJICHUS, UCTIONB3YS
(bu3nyuecKue BeIMUUHBI (CpEIHsIs U MTHOBEHHAs! CKOPOCTh TeJia MpU
HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHHUE, IEPEMEIICHUE, TyTh, YII0Basi CKOPOCTb,
CUJIa TPEHUS, CUJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHUE CBOOOAHOTO MaJICHuUS,
BEC Teja, UMITYJIbC Tella, UMITYJIbC CUJIbI, MEXaHUYeCKasi paboTa U MOIIHOCTb,
NOTEHIMAIbHASI SHEPTUS TeJa, MOJHITOr0 HaJl TOBEPXHOCTHIO 3EMIIH,
NOTEHIMAJIbHASI SHEPTHS CKATON MPYKUHBI, KHHETUYECKAsl SHEPTHUs, TTOJIHAS
MEXaHMUYEeCKas SHEPTrus, Mepro] U 4acToTa KoyeOaHui, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTeN b MPEJIOMIICHUSI CPEJIbl), IPU
OMKCAHUH MPABUIIBHO TPAKTOBATH (DM3HUUECKUN CMBICI UCIIOIb3yEMbIX BEJTUYHH,
0003HaYEHUS U €UHUIBI PU3NYECKUX BETUYHH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3HYECKYIO BEJIMUMHY C IPYTUMU BEIMUYUHAMHU, CTPOUTD
rpadyKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYUH;

e  XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SABJICHUS U MPOIIECCHI, UCIIOIb3YS
3aKOH COXpPAHEHHsSI DOHEPruM, 3aKOH BCEMHPHOTO TATOTEHHUS, MPUHLUII
CyHEpHO3ULIUA CHWJI, MPUHIMI OTHOCUTENbHOCTU ['anmuies, 3akoHbl HpIOTOHA,
3aKOH COXPaHEHUSI UMITYJIbCa, 3aKOHBI OTPAXKEHUS U MPETOMIICHUS CBETA, 3aKOHbI
COXpPaHEHMS 3apsI0BOI0 U MACCOBOTO YHCEN MPU SICPHBIX PEAKIUAX, TPU STOM
JlaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCBhIBaTh €r0 MaTeMaTHUYeCKOe
BBIPAKEHUE;

e 0OBACHATH HU3HUECKHE TPOIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluid MPaKTHUKO-OPUCHTUPOBAHHOTO XapakTepa: BBISABIATh MPUUUHHO-
CJI€ICTBEHHBIC CBS3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKHUX IIIaroB C OMOpOM
Ha 2—3 W3YYCHHBIX CBOWMCTBA (DU3WYECKUX SIBICHHUM, (HU3MUECKUX 3aKOHOB WITH
3aKOHOMEPHOCTEN;

e pemarbh pacuy€THbIC 3a/layd (ONHUpPAIOLIMECs HA CUCTEMY M3 2—3 ypaBHEHH),
HCTIOJNB3YS 3aKOHBI ¥ (hOPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKUE BETUYMHBI: HA OCHOBE
aHajiM3a YCJIOBUSI 3aJ]ay 3aMHUChIBATh KPAaTKOE YCJIOBUE, BBISBIATH HEAOCTAIOLINE
WK W30BITOYHBIC JaHHBIC, BHIOUPATh 3aKOHBI M (POPMYJIbl, HEOOXOIUMBIE IS
pelIeHus, MPOBOAUTh PACUYEThl U OLIEHUBATH PEATUCTUYHOCTH MOJIYYEHHOIO
3Ha4YCHUS (PU3NUECKON BETUYUHBI;

e pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUThH MPU MOMOITU (PU3UIECKUX
METOJIOB, MCIOJIb3YySl OMNUCAHUE HCCIEAOBAaHUS, BBIICIATh IPOBEPAEMOE
MPENOJIOKEHNE, OLICHUBATh MPABWIBHOCTh MOPSAKA MPOBEACHUS UCCIEA0BaHUSA,
JIeaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YIbTAThl HAOIIOACHUH U OIBITOB;



e TPOBOJUTH OMBITHI IO HAOIOIEHUIO (PU3UUECKUX SIBICHUN WIH (PU3UUECKUX
CBOMCTB TeJ (M3ydyeHHe BTOpOro 3akoHa HeloTOHA, 3aKOHA COXpaHEHUsI SHEPTUH,
3aBUCHUMOCTH MIEPUOJIa KOJIEOAHHUM MPYKUHHOTO MasiTHUKA OT MAacChl Tpy3a U
KECTKOCTU NMPYKUHBI U HE3aBUCUMOCTb OT aMILIUTY/bl MaJIbIX KOJI€OaHUIH,
PSIMOJIMHEWHOE PACTIPOCTPAHEHHE CBETA, Pa3iioKeHHe 0eJoro cBeTa B CIEKTP,
M3y4EHUE CBONCTB N300PKEHUS B TNIOCKOM 3€pKaJie U CBOMCTB N300PAKCHUS
mpeaMeTa B coOuparorieit Jina3e, HaboIeHre CIUIONTHBIX U JTMHEHYaThIX
CIEKTPOB U3IYUEHHUS): CAMOCTOSITEILHO COOMPATh YCTAHOBKY U3 N30BITOUHOTO
Habopa 000py0BaHUs, OMUCHIBATH XOJ1 OTBITA U €r0 PEe3yJIbTaThl, (POPMYITHPOBATH
BBIBOJIBL;

e MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUIO MIPSIMBIX U3MEPEHUI, OTIpeIeIsis
CpenHee 3HAaUCHHUE U3MEPSIEMON BETMUNHBI (POKYCHOE PacCTOSTHUE COOMparomeit
JIMH3BI), 000CHOBBIBATH BEIOOP crioco0a n3mMepeHus (U3MEepUTEILHOTO MpUoopa);

e TPOBOJUTH UCCIIEAOBAHNE 3aBUCUMOCTEN (DU3UUECKUX BEJIMUMH C
HCTIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTh MyTH OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBHKEHUHU 0€3 Ha4aJIbHOM CKOPOCTH, MEPHOJia KoJieOaHUit
MaTeMaTUYECKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJia OTPAXKEHUS CBETA
OT yTJla aJICHUS U yIJjia MPeJOMIICHUS OT yTJa MaJeHusl): INIaHUuPOBaTh
UCCJIeIOBAHUE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (DUKCHUPOBATH PE3yIbTAThI
MOJIy4YEeHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMUMH B BUJI€ TaOJIHIl U TPAPUKOB,
JienaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIIEA0BaHNUS,

e TPOBOJUTH KOCBEHHbIEC U3MEPEHUS (PU3NYECKUX BETUUMH (CPEAHSSI CKOPOCTh U
YCKOPEHHE TeJla IPU PABHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOTHOTO
najeHus, >KECTKOCTh MPY>KUHBI, KOO PHUITMEHT TPEHUS CKOJIbKEHUS,
MeXaHHuecKas padoTa U MOIIHOCTh, YaCTOTa U MEPUOJ] KoJaeOaHu
MaTeMaTUYECKOTO U MPYKUHHOTO MasTHUKOB, ONTHYECKAs CUjla COOUparoIieit
JIUH3BI, pAIMOAKTUBHBIN (DOH): TUIAHUPOBATH U3MEPEHUS, COOUPATH
AKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBITIOIHATH U3MEPEHUS, CIIEIYs TPEIJI0KEHHOM
WHCTPYKIIMH, BEIYUCIISITH 3HAUCHUE BETUYMHBI U aHATTM3UPOBATH MOJYYCHHBIE
pe3yJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUI;

e coOmro1aTh MpaBujIa TEXHUKU O€30MacHOCTHU MTPHU paboTe ¢ 1a00paTOPHBIM
000py10BaHUEM;

e  pa3IMYaTh OCHOBHBIC MPU3HAKU W3YUECHHBIX (DU3UIECKUX MOJIEIICH:
MaTepualibHas TOuKa, abCOMIOTHO TBEPAOE TEJI0, TOUCUHBIH UCTOYHUK CBETA, JIyY,
TOHKas JIMH3a, IJIaHeTapHasi MOJIeJIb aTOMa, HYKJIOHHAsI MOJI€JIb aTOMHOTO SI/IPa;

e XapaKTEpU30BaATh MPUHIIMIBI JCHCTBUS U3YUECHHBIX TPUOOPOB M TEXHUIECKUX
YCTPOMCTB € ONOPOM HA UX OMHUCAHUS (B TOM YHCIIE: COUIOMETP, TaTYUKU
MIOJIOKEHUS], PACCTOSIHUS U YCKOPEHUSI, PAKETa, 3X0JI0T, OUKH, IEPUCKOII,
dboToanmapar, ONTUYECKHUE CBETOBO/IbI, CIIEKTPOCKOI, T03UMETP, Kamepa



Bunbscona), ucnonb3yst 3HaHUS O CBOMCTBAaX (PU3UUYECKUX SBICHUN U
HeoOXoauMbIe (PHU3HUECKHUE 3aKOHOMEPHOCTH;

e  HCIIOJIb30BaTh CXEMbI U CXEMATUYHbBIE PUCYHKH U3yUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, N3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTUYECKUX IIPOLIECCOB MPU
pELIEHNN YYEeOHO-TIPAaKTUUECKUX 3a/1a4, ONTUYECKHE CXEMBI JJIs1 TOCTPOCHHUS
M300paKEHHH B TNIOCKOM 3€pKaJie U COOMparomeil JTNH3E;

e IPUBOAUTH NMPUMEPHI (HAXOIUTh HH(POPMALUIO O IPUMEPAX) MPAKTHYECKOTO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUN B TOBCETHEBHOM JKU3HU JUIs 00€CTICUEHUS
0€30MacCHOCTH IIPHU 0OpAIEHUH ¢ TPUOOpaMU U TEXHUUYECKUMHU yCTPOMCTBaMH,
COXPAHEHUS 3/I0POBBS U COOJIIOIEHUSI HOPM IKOJIOTUYECKOTO TTOBEJICHMS B
OKPYXaroUIen Cpee;

e  OCYILIECTBIATH MOMCK MH(OpMaLUK (HU3NUECKOTO coaepkanus B MHTepHeTe,
CaMOCTOSITENIbHO (POPMYIIUPYS IOUCKOBBIH 3a1IPOC, HAXOUTH IYTH OINPEAEICHUS
JOCTOBEPHOCTH MOJIYYEHHON HHPOPMAIIMK Ha OCHOBE UMEIOLINXCS 3HaHUH U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

e  HCIIOJIb30BATh IIPH BBIMOJIHEHUHU YUYEOHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO
JTUTEPATYPY (PU3NYECKOTO CONEPHKAHUS, CIPABOYHBIE MAaTEPUAIIbI, PECYPCHI CETH
WuTepHer, BnageTs NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA, IPeoOpa3oBaHus
MH(POpPMAIIMU U3 OJHOU 3HAKOBOM CUCTEMBI B APYTYIO;

e CO3JaBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOLIEHUSI HA OCHOBE
MH(}OpMaAIUKU U3 HECKOJBKUX UCTOYHUKOB (PU3UUECKOTO COAEPIKaHUS, MyOINYHO
IPEICTABIATh PE3YIbTaThl IPOCKTHOM WIIM UCCIIEN0BATENBCKON AEATEIBHOCTH,
IIPY 3TOM I'PaMOTHO UCIIOJIb30BaTh U3YUYEHHbIN NOHATUMNHBIN alnapaTr u3y4acMoro
paszzena (U3MKH U COMPOBOXKIAThH BHICTYIJICHUE MPE3eHTAUel ¢ yuéToM
0COOEHHOCTEN ayJuTOPUU CBEPCTHUKOB.
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dbuznyeckue

-perieHue
y4eOHBIX U
IPAKTHKO-
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SBJICHUS.

-OBJIAJIETh
HAay4YHOU
TEPMUHOJIOTUEN

OpUEHTHUPOBaH
HBIX 33]1a4;

-YCTHBIN OIIPOC

1.2

dusnyeckre BeINYUHBI

bubnuoreka
LHOK
https://m.edso0.r
u/7f416194

-OIMMHCBHIBATH
U3BECTHHIC
CBOICTBA T€JI,
COOTBETCTBYIOII]
W€ UM BEJIUYMHEI
M CITOCOOBI UX

- YCTHBIN OIIPOC;

-ACMOHCTpPAlIH,

HU3MEPCHHUSI.

- BBIOUpaTh - YCTHBIN OIIPOC;

HEO0OXONMbIC

U3MEpPUTEIbHBIC ~ACMORCTPatiH,

npudopBl, -pernieHue

ONPENEIATh IEHY = y4eOHBIX U

ACJICHUA IIPaKTHUKO-
OpUEHTHUPOBAHH

BIX 3aJ1a4;
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-U3MEPSITh -pelieHue
pPacCTOSIHUS U yUeOHBIX U
MIPOMEKYTKU MIPAKTHUKO-
BPEMCHHU, OpUEHTHUPOBAHH
00BEMEI TeII BIX 3a7a4;
-1abopatopHast
pabota
-OIUCHIBATh -penieHue
dbusnyeckue y4eOHBIX U
SIBJICHHS C IPaKTHKO-
bubmmoTteka
. ITOMOIIIBIO OPHEHTUPOBAHH
13 EcTtecTBeHHOHAaYUYHBIN METOJ 5 HOK Moereii BIX 32101
MO3HAHUS https://m.edsoo.r
u/7f416194 -mabopaTopHasi
pabota
Htoro no pazneny 6
Pa3znen 2.1lepBoHavajibHbIEe CBeACHUS 0 CTPOEHUM BellleCTBA
bubanoreka -HAOII0IaTh U - YCTHBIHA OTIPOC;
2.1  CrpoeHue BemiecTra 1 [IOK O BACHITE
https://m.edsoo.r  ombITEI 1O



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

TEIJIOBOMY
PaCIIMPEHUIO
TEI,
OKpAILMBAHUIO
KUIKOCTU

-ACMOHCTpPAIUH,

-Ha0JIIOAaTh U

- YCTHBIN OIIPOC;

OOBSCHATH
SBJICHHE -JIEMOHCTpAaIHH;
Ay, -mabopaTopHast
bubnmoreka pabora
JIBM>KEHUE U [IOK
2.2 B3aMMOJICHCTBHE YaCTHIL https://m.edsoo.r =~ A3MEPATb pasmep - YCTHBIN OIPOC;
BEILECTBA MaJIbIX Te
u/7f416194 MeTozoM psizios;  -labopaTopHast
npeaiaraTh paboTa 1 OMBITHI
CII0COOBI
MTOBBIIIICHUS
TOYHOCTH
U3MEpEHUN
-00BSICHSTD - YCTHBII 0Ipoc;
bubmmoreka CBOICTBA T'a30B,
53 ArperaTHble COCTOSHUS HOK KIIKOCTEH 1
BelecTBa https://m.edsoo.r TBEp/IBIX TN Ha
u/7f416194

OCHOBE AaTOMHOMU
TEOPUU CTPOCHUS
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Hroro no pazneny

Pasnen 3./IBm:keHne 1 B3aMMOIeHCTBHE TeJl

5

BCIICCTBA

3.1

MexaHn4yeckoe IBUKEHUE

bubmnoreka
LHOK
https://m.edsoo0.r
u/7f416194

-OIPEACIISTh U
n300paxathb
TPaeKTOPUH
JIBYDKCHUS TEJI.

- YCTHBIN OMPOC;

-ACMOHCTpPAlIH,

- pazinyaTh
PaBHOMEPHOE U
HEpPAaBHOMEPHOE
JIBU>KEHUE.

-TIEPEBOJIUTH
OCHOBHYIO
€AVHHLY IIyTH B
KM, MM, CM, JM.

- YCTHBIN OIIPOC;

-ACMOHCTpAlH,

-pernieHue
y4E€OHBIX U
MPAKTUKO-
OpUEHTHUPOBAHH
BIX 33]1a4;



https://m.edsoo.ru/7f416194
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3.2

Nuepnus, macca, INIOTHOCTh

bubnuoreka
HOK
https://m.edsoo.r
u/7f416194

-00HapYKUTh
CUITY
B3aUMOJCHCTBUS
JIBYX TeI,
00BACHATH
MIPUIUHY
W3MEHCHUS
CKOPOCTH Tea,
MIPUBO/IUTH
TIPUMEPHI
TIPOSIBIICHUS
WHEPTHOCTH TEJ;

- YCTHBIN OMIPOC;
-IEMOHCTPALINH;

-perieHue
y4eOHBIX U
IPAKTHKO-
OpUEHTHUPOBAHH
BIX 33]1a4;

-HCCIIeIOBATh
3aBHCHMOCTh
OBICTPOTHI
WU3MCHCHUS
CKOpOCTH Tejia OT
€ro MaccChl;

- YCTHBIN OIIPOC;
-IEMOHCTPALINH;

-pelieHue
y4€OHBIX U
MPAKTUKO-
OPHEHTUPOBAH
HBIX 33724



https://m.edsoo.ru/7f416194
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3.3

Cumna. Buaper cun

14

bubnuoreka
IHOK
https://m.edso0.r
u/7f416194

-00BICHSTH
U3MEHEHHE
IUIOTHOCTHU
BEIIIECTBA MPU
nepexoze u3
OHOTI0
arperaTHoro
COCTOSIHUS B

pyroe.

-MCCIIEI0BATh
3aBUCUMOCTb
CHUJIBI TSDKECTH OT
Macchl TEJa;
YUUTHCA
OTJINYATh CHUITY
YOPYTrOCTH OT
CUJIBI TSDKECTH.

- YCTHBIN OIPOC;
-JIEMOHCTPALIH;

-1abopaTopHas
paboTta u
OTIBITHI.

- YCTHBIH OIIPOC;

-ACMOHCTpAlH,



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

- rpaugecku
U300paKaTh
CUITY yIIPYTOCTH,
BEC Tena |
TOYKY €T0
TIPHIOKCHUS;
U3MEPATh CUITY
TpeHMUS,
Ha3bIBATh
CIIOCOOBI
YBETMYCHHS U
YMEHBITICHUS
CWJIBI TPEHUSI,
U3MEPATH
KodpureHT
TpEHUS
CKOJIBKCHUS

- pemaTh 3a7a4u
0a30BOT0 YpOBHS
CJI0KHOCTH 10
TeEME
"B3auMoaencTBr
e ten"

- YCTHBIN OMIPOC;

-perieHue
y4eOHBIX U
MIPAKTHUKO-
OpUEHTHUPOBAHH
BIX 3aJ1a4

-pelieHue
y4€OHBIX U
MPAKTUKO-
OPHEHTUPOBAH
HBIX 33]1a4;
- KOHTPOJIbHAs




pabota
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Paznen 4./1aBJjieHne TBEPABIX TeJl, sKUAKOCTEH U ra3oB

Hasnenue. [lepemaua
4.1 JIaBJICHUS TBEPJIBIMU TEJIAMU, 3
JKUIKOCTSIMHU M ra3aMu

bubmmoreka
[HOK

https://m.edsoo.r

u/7f416194

-IIPUBOIUTH
TIPUMEPHI
HEOO0XOUMOCTH
YMEHBIIICHUS WU
YBEJIMYCHUS
aBJIEHUS U
npejyiaraTh
CITOCOOBI
W3MEHEHUS
JTaBJICHHUS,
OOBSICHITH
SIBJICHHS,
BEI3BIBACMBIC
JTaBJICHUEM
TBEPJBIX TEJ
,KMJIKOCTEN U

- YCTHBIN OIIPOC

-JIEMOHCTpAILIUHU

b

5



https://m.edsoo.ru/7f416194
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ra3o0B.

-BBIBOJIUTH - YCTHBIA OTIPOC;
opmyiry
-penieHue
TABJICHUSI BHYTPH
y4eOHBIX U

KHUJIKOCTH,

bubnmuoTteka IIPAKTHKO-
MPUBOIUTD

HOK OPUEHTUPOBAHH

4.2  JlaBneHue KHUIAKOCTH MIPUMEPHI,

https://m.edsoo.r BIX 3a]1a4;
CBUJIETEIHCTBYIO

W/7f416194 Y
e oo
YBEITMYCHUHT
JABJICHUS Ha
rIIyouHe.
-00BSCHATH - YCTHBIN OIPOC;
PUYUHBI

bubnuoTteka CYILLECTBOBAHMSI

OK aTMoc(epbl U
4.3  ArtmocdepHoe naBieHHe 1 dep

https://m.edsoo.r

u/7f416194

MEXaHU3M
BO3HHKHOBEHUS
aTMOC(EPHOTO
JABIICHUS
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4.4

JlericTBUE )XKUIKOCTH U Ta3a
Ha MOIPyKEHHOE B HUX TEJIO

bubanoreka
IHOK
https://m.edsoo.r
u/7f416194

-Ha0Ir01aTh U
OOBSICHATD
OIIBITHI,
JIEMOHCTPHUPYIOII]
1€ 3aBUCUMOCTD
JaBJICHHUA rasa oT
oO0BbeMa 1
TEeMIIepaTypHl,
nepeaagy
aBJIEHUS
KUIKOCTSAMU U
ra3aMu.

- YCTHBIN OIPOC;

-ACMOHCTpPAIUH,

-OMBITHBIM ITyTEM
oOHapy>KUBaTh
BBITAJIKHBAOIIICE
NelcTBUE
JKUJIKOCTH Ha
MOTPY>KECHHOE B
HEe TeJo U
OTIPEICTISATh
BBITAJIKHBAOIIY
10 CHITY.

JEMOHCTpaLUH

pelieHne
y4€OHBIX U
IPaKTHUKO-
OpUEHTHUPOBAH
HBIX 33]1a4;



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

-PCIICHUC

JIEMOHCTPUPOBAT = Y4EOHBIX U
b YMECHHE peliaTh  MPAKTHUKO-
3a/1ayu 10 TeMe OpUEHTHUPOBAH
"JlaBIeHUE HBIX 3a]1a4;
TBEPJBIX TE, - KOHTPOJIbHAS
KUIKOCTEH U pabora
razoB"
Wroro no pazneny 21
Pa3zgea S.PabGora 1 MOIIHOCTB. JHEPIrUus
bubnuoTteka -U3MepSATh PabOTy  -IEMOHCTpAIINH;
OK CHJIBI TSDKECTH, -nmabopaTopHas
5.1  PaboTa 1 MOUTHOCTH 3 . paTop
https://m.edsoo.r  cuibl TpeHHUS, pabora u
u/7f416194 MOIIIHOCTb. OTIBITHI.
-IpejJiaraTh - YCTHBIN OIIPOC;
CIIOCOOBI
- ICMOHCTpaINH;
bubmoreka S T —— it panny,
OK
5.2  IIpocTeie MEXaHH3MBI 5 Iét Jmed padoTsl,
pS://m.edso0.r Tpe6yIOHleﬁ
u/71416194 MPUMEHEHUS

OOJIBIIION CHJIBI
150305



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

BBIHOCJIMBOCTH.

-U3y4aTh YCJIOBHS | -TabopaTopHast
paBHOBECHS paborta u
phIuara, OTIBITHI.
JieaTh BBIBOJIBI HA
OCHOBE
IKCIIEPUMEHTA.
-BBIUUCIISTH -penieHue
SHEPIUI0 y4eOHBIX U
Tea,CpaBHUBATh  MPAKTUKO-
U3MEHEHUS OpUEHTHUPOBAHH
KHHETHYECKOM U BIX 3a7a4;
bubnuoTteka .
LIOK MOTEHIUATHHOM -labopaTopHast
5.3  Mexanuveckas dHEPTHUS . SHEPruu Teja npu  paboTa u
https://m.edsoo.r
JIBIKEHUU. OTIBITHI.
u/7f416194
- -KOHTPOJIbHAs
JEMOHCTpUpPOBaTh = paboTa

YMEHHUE pelIaTh
3a/1a4d 110 TeEME
"Pabora u



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

MOIITHOCTb.
Oueprus"

Wroro no pazaeny 12
- pacrnio3HaBaThb U - YCTHBIN ONpPOC;
Hay4YHO OOBSCHSTH
busnueckue
SIBJICHUS B
OKpY’KaroIen - TOKJIAJIbI,
HIPUPOAC 1 -COOO0ILIEHNS,
[ToBTOpEHUE 3 TNOBCETHEBHOH -Ipe3eHTaLNH,
KHU3HU, ~-TBOPYCCKHUE
) OTYETHI
JIEMOHCTPUPOBATH
pe3yIbTaThl
MPOEKTHOMN
JESITEIIBHOCTH
OBILIEE KOJIMYECTBO YACOB 68 12

[10 [TIPOI'PAMME




8 KVIACC

HaunMmeHoBanmue
No

pas3aesioB U TeM
n/n

NPOrpamMMblI

Pasznea 1.TemsioBbie ABJ1eHUA

11 Ctpoenue u CBOMCTBA
' BEIIIECTBA

KoanuecTrBo uacoB

Bcer

Ko
HT
po
JIb
H
ple
pa
00

ThbI

KTH41
€CKH

pado
ThI

JIEKTPOHH
ple
(uu¢posrbie)
oOpa3oBare
JIbHbIE

pecypchl

bubmnoreka
LHOK

https://m.eds
00.ru/7f4181

ce

CIICOK UTOTOBBIX
TUTAHUPYEMBIX
PE3yIBTATOB C

yKa3aHUEM ITAroB MX
dbopmupoBaHus

— HCIIOJIB30BaTh
MIOHATHSA: Macca 1
pa3Mepsl MOJIEKYII,
TEIJIOBOE ABIYKEHHE
aTOMOB M MOJICKY/I,
arperaTHble COCTOSIHUS
BEIIECTBA.

crioco0 OLIEHKHU
UTOTOBBIX
TJIAaHUPYEMBIX
PE3yNbTaTOB

- YCTHBIN OIIPOC;

-ICMOHCTpALIHT
-OIIBITHI



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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1.2

TeruioBbie IPOLECCHI

21

bubnuoreka
HOK

https://m.eds
00.ru/7f4181

ce

- pa3nuyaTh SBJICHHUS:
TEIIJIOBOE PaCIIUpeHHE/
c)KaTue, Terionepeaaya,
TEIJIOBOE paBHOBECHE,
CMaYHMBaHHE,
KalJUIApHBIC SBIICHUS,
HCTIapeHue,
KOHJICHCAITHS,
IUTaBJICHUE,
KPHUCTAILTU3AIUS
(oTBEepaeBaHue),
KHIICHUE, TeIUIonepeaada
(TeTIOnPOBOTHOCT,
KOHBEKIIHS, U3ITyYCHUE).

-00BSICHATH IPUMEHEHHUE
Pa3TUYHBIX BUOB

TCILIOIICPC AU,

-I1I0JIb30BAaThCA

TaOIUIAMU,
pacCUYMTHIBATH

KOJIMYCCTBO TCIIJIOTHI

- YCTHBIN OMPOC;

-JIEMOHCTpAaIIH
- OMBITHI

- YCTHBIN OIIPOC;

- YCTHBIN OIIPOC;

-paKTHYecKas
pabota



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

Wroro no pazneny 28

P TaHHBIX (Pa30BbIX
nepexoaax, 00bICHSIThH

IMpOLCCChI HaA OCHOBC

MKT;
- U3MEPATh -perieHue
y4eOHBIX U
U PACCUUTHIBATH
MPaKTUKO-
BJIQXKHOCTH BO3/1yXa; OPUCHTUPOBAHHBI
X 3a/1a4;
OOBSCHATH paboTy
-1aboparopHast

TypOUWHBI, pACCUUTHIBATH

KIIJI TerutoBeix
JIBUTATEICH.

paboTa 1 OTbITHI

-KOHTPOJIbHAS
pabora

Paznen 2.9jiekTpUYecKHe 1 MATHUTHbBIE SIBJICHUSA




2.1

DIIEKTPUYECKUE 3aPSIBbL.
3apsHKEHHBIE TeJla U UX
B3aUMOJICUCTBUE

7

bub6ianoreka
HOK

https://m.eds
00.ru/7f4181

ce

-OTMPEIEeNATh 3HAKU
AIEKTPUUYECKUX 3aPSAI0B
B3aHMMO/ICHCTBYIOITUX
TEJ, ONPENEIATh

KOJIMYECTBO 3JIEKTPOHOB
B aTOM€; OOBSICHATH
pacrpeneneHue
AJIEKTPUYECKUX 3apsiI0B
TIpY Pa3IMIHBIX

crioco0ax dIEKTPU3AIIHH.

-U300pakaTh CUJIOBBIC
JUHUU DJIEKTPUIECKOTO
MOJISI, PACCUUTHIBATH

AIIEKTPUIECKYIO CHUITY;
YEPTUTD IICKTPUICCKUE
CXEMBI U COOUpaTh
MIPOCTEUIIINE
AIIEKTPUYECKHUE TICTTH.

- YCTHBIN OMPOC;
-IEMOHCTPALIHU

-TpaKTUIEeCKas
pabota

-JIEMOHCTpaIu

-pelieHue
y4€OHBIX U
PAKTHKO-
OpPUEHTUPOBAHHBI
X 3a]1a4,

- mabopaTopHas
paboTa ¥ OIBITHI



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

2.2

[ToctostHHBIN
ANEKTPUYECKUI TOK

20

bubmnoreka
LHOK

https://m.eds
00.ru/7f4181

-peliaTh 3ala41 Ha 3dKOH

-PCIICHUC

ce

Owma. y4eOHBIX U
MPaKTUKO-
OPUEHTUPOBAHHBI
X 3aJ1a4;

-HAOJIIOIaTh Pa3InYHbIC -JIEMOHCTpALIIHU

BUBI JEUCTBUS

AIEKTPUUYECKOTO TOKA B

X0J1€ DKCIIEPUMEHTOB U B

MMOBCEIHEBHOM KU3HHU;

- coOupath - mabopaTopHas

QJICKTPUICCKYIO LICIIb
IIOCTOAHHOI'O TOKA,

paboTa M OIBITHI

-KOHTPOJIbHAS
pabora

- 00BSACHATH YCTPONCTBA
Y MIPUHIIUIT ICUCTBUS
JIOMAIIHUX
AIIEKTPOHArpPEeBATENbHBIX
npruOOpOB.

- YCTHBIU OIIPOC;


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

2.3

2.4

MarsuTHbIC SIBJICHUS

DJIEKTPOMArHUTHAS
WHITYKITAS

1.5

bubnuoreka
LHOK
https://m.eds
00.ru/7f4181
ce

bubnuoreka
ILHOK

https://m.eds
00.ru/7f4181

-OIIPCACIIATSH I1I0JIFOCA
MarauTa, HaIllpaBJICHUC
MAardmMTHBIX CHUJIOBBIX

JINHUMU.

- YCTHBIN OMPOC;

-IEMOHCTpAIUU

ce

— HaOJIFOJaTh U
OTMCBHIBATh AJIEKTpHU3AIU
U TEJ, B3aUMOJICUCTBUS
AJIEKTPUYECKUX 3apsiI0B
1 MarHUTOB, ICHCTBUS
MarHMTHOTO TOJIs Ha
MIPOBOJIHUK C TOKOM,
TEIIOBOI'O JICHCTBUSA
TOKa, DJIEKTPOMAarHuTHOU
WHIYKIIAH.

— HaOJIIOIaTh U
ONHUCHIBATh JACHUCTBUS
JIEKTPOMAarHUuTHOM
1503010400507 8

- ICCJIENOBATh
W3MEHEHHUS 3HAYEHUN U
HaIpaBJICHUS

- YCTHBIN OIIPOC;
-JIEMOHCTPALIUY;

-1abopatopHast
paboTa U OMBITHI;

-KOHTPOJIbHAsS
pabora.

- YCTHBIN OIIPOC;

-JICMOHCTpAIIUH;

-perieHue
y4eOHBIX U
IPAKTHKO-



https://m.edsoo.ru/7f4181ce
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WHIYKIIMOHHOTO TOKA,  OPHEHTHUPOBAHHBI
X 3aJ1a4;
Htoro mo paznemny 37
PesepBHOE BpeMms 3
BIIEE KOJIMYECTB
OBLI © ¢TBO 68 14.5

YACOB I1O ITPOI'PAMME




9 KJIACC

3HAHUII OCHOBHBIE
a4ab .
CBOMCTBA U
YCJIOBHS UX

MPOTEKAHUS

KoaunvecTBo yacoB DJIEKTPOH  CIHCOK UTOTOBBIX = CIIOCOO OLIEHKH
HblEe MJIaHUPYEMBbIX UTOTOBBIX
No HaumenoBanue Konr Mpakt (undpoBbI pPE3yIBTATOB C MJIAHUPYEMBIX
n/-n pa3aesioB U TeM POJIBH — e) YKQ3aHUEM JTAllOB  PE3YJIbTATOB
NPOrpaMMblI Beero  bie o0pa3zoBaT UX POpMUPOBAHUS
pador
paGore  CTBHBIE
bI pecypchbl
Pazngen 1.Mexanuveckue siBJICHUSA
-pacro3HaBarb - YCTHBIA
MEXaHUYECKUE OTpoc;
SIBJICHHSI 1
bubnuotex 5 -
OOBSCHATH HA
MexaHnnueckoe a [JOK OCHOBE JEMOHCTpalun
1.1 JBIKEHUE U CIIOCOOBI €ro 10 1 https://m.ed :
UMEIOIIHNXCS
OTIMICaHUS S00.ru/7f41



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

-OIUCHIBATH - YCTHBIN
HU3YUYCHHBIC oTIpoc;
CBOICTBA TEJ U
-1abopaTopHas
MEXaHUIECKUE
paborta u
SIBJICHUS,
OTIBITHI,
UCTIONB3YS
busznueckue
BEJIMYUHBI
-pemaTh 3aJa4H, -pelieHue
UCIIOJIB3YSI y4eOHBIX U
busznueckue ITPAKTUKO-
3aKOHBI OpHEHTHUPOBAH
HBIX 3a/1a4;
-HaOII01AaTh, - YCTHBIN
bubmmorek  ONKMCBHIBATEL U OTpoc;
a [IOK OOBSICHSTH OITBITHI,
1.2 BzanmoneicTuie Te 20 https://m.ed wIOCTpHpYyIOIIKE
JEMOHCTpAIUN
s00.ru/7f41 chpaBenIUBOCTD P

a4ab

3ak0HOB HproTOHA
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-Ha OCHOBC

aHaJIn3a yCIIOBUS

3aJa4M BBIACIIATH

buznueckue
BEJIMYMHBI U

-pelieHue
y4eOHBIX U
MIPAKTUKO-
OpPUCHTHPOBA
HHBIX 3a71a4;

1.3

3aKOHBI COXPAHEHUS

10

bopmybl, -
nabopaTopHas
HEOOXOAUMBIE JUIS
3} paboTa u
e€ peleHus u
OTIBITHI;
MIPOBOJIUTH
pacuéTsl -KOHTPOJIbHAs
pabora
-OIUCHIBATh U - YCTHBIN
OOBSCHATH OTpoc;
busznueckue
SIBIICHUS
bubnmuoTtex EeMOHCTPAIIHI
a HOK MMOCTYNIAaTCJIbHOC

https://m.ed
s00.ru/7f41

a4ab

JABHKCHHC, CMCHA

JIHS ¥ HOYH Ha
3emiie,

cBO0OOIHOE
MaJICHHE TEIL,
HEBECOMOCTD,



https://m.edsoo.ru/7f41a4a6
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JIBUKEHUE T10
OKPYXHOCTH C

NOCTOSHHOU MO

MOJYJIIO
CKOPOCTBIO;
- IOHUMATh CMBICT - YCTHBIN
OCHOBHBIX ompoc;
(u3nUecKux
3aKOHOB;
- pemiarth 3a7a4u, -peleHue
UCIIOJIb3YA y4eOHBIX U
busznueckue MPAKTHKO-
3aKOHBI U 1 OpUEHTHPOBA
dbopmyIbI, HHBIX 3a/a4;
CBSI3BIBAIOIIINE
buszngeckue )
— naboparopHas
paboTa u
OTIBITHI,

Htoro no pazneny 40

Pa3zgen 2.MexannueckKne KoJie0aHUS U BOJHBI




2.1

MexaHuyeckue
KOJIe0aHms

bubmmorek
a [IOK
https://m.ed
s00.ru/7f41
a4ab

-IIO3BHAKOMUTECA C

- YCTHBIN

K0J1€0aTeIbHbIM omnpoc;

JIBUKCHHUEM,

paccMOTpeTh BUAB

KOJIEOaHUI U ACMOHCTPati

K0JIeOaTeIbHbBIX o

CHUCTEM;

- U3MEPATH NIEPUOJT | -pEllIeHue

U 4aCTOTy y4eOHBIX U

KOJIeOaHMI MPaKTHUKO-

MaTEeMaTHYeCKOTO  OpPUEHTHUPOBAH

MasiTHUKA,; HBIX 3a]1a4;
-1aboparopHas
paboTa u
OTIBITHI;

-hCCIIeI0BaTh -abopaTtopHast

3aBUCHUMOCTh paborta u

NEPUO/A U YACTOTHl = OTIBITHI;

KOJICOAHUI
MAaTEMATUYECKOTO
MasiTHUKA OT €ro



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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2.2

MexaHudyecKue BOJIHBI.
3ByK

bubnuorex
a [IOK
https://m.ed
so00.ru/7f41
ad4ab

JUTUHBL.

-[IOHUMATh U
OINKCHIBATH
busznueckue

SIBJICHUSA .

MEXaHUYECKHUE
BOJIHBI,

JUTMHA BOJIHBI,
OTpaKEHUE 3BYKa,
9X0;

-BBIYUCIIATH JUTUHY
BOJIHBI U CKOPOCTh
pacnpoCTpaHEHUS
3BYKOBBIX BOJIH;
AKCIIEpUMEHTAJIbH
0€ ONPEICICHUE
IPaHUI] YaCTOThI
CIBIIITUMBIX
3BYKOBBIX

- YCTHBIN
OIpoc;

JCMOHCTpAIN
H,

-perieHue
Y4EOHBIX U
MPaKTHUKO-
OpUEHTHUPOBAH
HBIX 3a/1a4;

nabopaTopHas
paborta u



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

KoJIeOaHUl; OTIBITHI;
-KOHTPOJIbHAs
paborTa.
Wroro no pazaeny 15
Pa3znen 3.2/1eKTpOMArHuTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI
-TIOHUMATh CMBICIT - YCTHBIM
TIOHSITUH U OIIpOC;
(bU3UIECKUX
BEJIMYMH:
MarHuTHas AACMOHCTPatH
bubmmorek u:
DIJIEKTPOMArHUTHOE TOJIe a IIOK MHIYKIHA,
3.1 ¥ DIIEKTPOMArHUTHEIE 6 https://m.ed ~ MarHUTHBIN
BOJIHBI s00.ru/7f41 =~ MOTOK, BOJIHA,

adab

QJICKTPOMAruduTHaA
S UHAYKIOUWAA,
QJICKTPOMAIrHUTHO
€ II0JIC.



https://m.edsoo.ru/7f41a4a6
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- ONPEIETATh -pelieHue
HaIlpaBJICHUE y4eOHBIX U
BEKTOpa MPaKTUKO-
MAarHUTHOU OPUEHTUPOBAaH
170:01872°90020 81 (0 HBIX 3a]1a4;
HaIIPaBJICHUIO
-1aboparopHas
ANEKTPUYECKOTO
paboTa u
TOKa B
OTIBITHI;
MIPOBOJHUKE,
MPUMEHSITh
IIPABUJIO JIEBOM
PYKHU st
OTpeICIICHUS
HaIlpaBJICHUS
JICCTBUSI CUJIBI
Ha MPOBOJHUK C
TOKOM.
Hroro no paszneny
Pa3znen 4.CBeTOBBIE SIBJICHUS
Bubmiotex  -HAOMIONATH - YCTHBII
41 3aKOHBI a IIOK OIIBITHI, OIpoc;

pacnpocTpaHEeHus CBETa

https://m.ed ACMOHCTPHPYIOIIH

S00.ru/7f41 € fBICHHME

JEMOHCTpAIH



https://m.edsoo.ru/7f41a4a6
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a4ab

IPSIMOJIMHEMHOT O
pacnpocTpaHeHus
CBETa
(BO3HUKHOBEHHE
TEHU U NIOJIyTEHH ),
U UX
WHTEPHPETALNS C
UCITIOJIb30BAaHUEM
MOHATHUS
CBETOBOTO JIy4a;

-HCCJICIOBATh
3aBUCHUMOCTb yTJIa
MPEJIOMJICHUS OT
yrJja nmajgeHus
CBETOBOTO JIy4a Ha
rpaHuLIe
«BO3IYX—
CTEKJIOY;
pacno3HaBaTh
SIBJICHUS
OTPaKCHUS U
MPEJIOMJIICHUS
CBETa B
MOBCEIHEBHON
JKU3HHU.

-1aboparopHas
paborta u
OTIBITHI,



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

AHanu3upoBaTh U
OOBSICHATH
SABJICHUS
ONTHUYECKOTO
MHUpaKa;

-pemaTh 3a7]a4i ¢ -pEIICHUE
HCIIOJIb30BAaHUEM  yUEOHBIX U
3aKOHOB MPaKTUKO-
OTPaKECHUS U OPUEHTUPOBAH
MPEJIOMIICHUS HBIX 33134,
CBETA;
-pa3nuyath (OKYC - YCTHBII
JIMH3bI, MHUMBIN OIIpOC;
dhokyc u GpoxycHOE
bubmoTek  paccrosuue. )
JIMH3BI 1 ONTUYECKUE a LIOK ORI
42 pUOOPHI htps://m.ed ,
S00.ru/7f41 YMETh CTPOUTH -mabopaTopHas
a4ab U300pakeHus, paborta u
J1aBacMbIC JIMH30M.  OMBITHI;



https://m.edsoo.ru/7f41a4a6
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-HaOII0AaTh U - YCTHBIN
pa3nuyaTh oTIpoc;
SIBIICHUE
Pa3IOKCHUS
E€MOHCTpAIIAN
bubmuorex  Oenoro cBera B _ﬂ Tpatt
a [IOK CHEKTP U ’
Paznoxenue 6emnoro
4.3 3 https://m.ed  cnoxenue -nmabopaTopHas
CBETa B CIICKTP
S00.ru/7f41  crHeKTpaabHBIX paboTa n
a4ab I[BETOB 10 OTIBITHI.
OIUCaHUIO UX
XapaKTePHBIX
CBOICTB U Ha
OCHOBE OITBITOB
Hroro no pazaeny 15
Paznen S.KBantoBbIe siBJIeHUS
- YCTHBIN
oTIpoc;
bubmmorex  -paccyxmars o
Hcnyckanue u a [IOK ICJTU OTIHITOB -
51 MIOTJIOIIEHUE CBETa 4 https://m.ed  Pesepdopza mo JIEMOHCTpAIIUN
aTOMOM S00.ru/7f4l  wccaemoBanmio )
a4ab aTOMOB,
-1abopaTopHas
BBIJIBUTATh
paboTa u

T'UIIOTE3HI O



https://m.edsoo.ru/7f41a4a6
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5.2

CrpoeHne aTOMHOTO
anpa

bubmmorek
a [IOK
https://m.ed
s00.ru/7f41
a4ab

BO3MOYKHBIX OTIBITHI.
pe3yibTarax

OIIBITOB B

3aBHCHMOCTH OT
IPEI0IaraeMoro

CTPOCHUS aTOMOB,
bopMyIMpOBaThH

BBIBOJIBI U3

pe3yJIbTAaTOB
OITBITOB;

-OIPEIIEIIATh - YCTHBIN
COCTaB sAEp IO OIpoc;
3aJJaHHBIM

MaCCOBBIM H

JIEMOHCTpaIUU
3apsiIOBBIM

YHCJIaM U 110 ’
MMOJIOKEHUIO B
MIEPUOANYECKOU
CHUCTEME

3JICMCHTOB;



https://m.edsoo.ru/7f41a4a6
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5.3

SAnepHble peakuun

bubnuorex
a [IOK
https://m.ed
soo.ru/7f41
a4ab

-Ha0JII01aTh -1abopaTopHas
CIUIOIIHOM U pabota u
JIMHENYaThIN OIIBITHI;
CIEKTPBI

U3ITy9CHUS

Pa3ITUYHBIX

BEILIECTB.

-aHAJIU3UPOBATh - YCTHBIN
KBaHTOBBIC ompoc;
SIBJICHUS,

HCITOJTB3YSI
JIEMOHCTpAITUN
buzngeckue

3aKOHBI u
MOCTYJIAThI;
pa3inyaTh
CIIOBECHYIO
(bOpMyYIUPOBKY
3aKOHAa HW  €ro
MaTeMaTH4eCKOoe

BBIPAXKEHUE;

-pemieHue 3amad ¢ -maboparopHast
UCIIONIb30BaHUEM  paboTa u
3aKOHOB



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

MaCCOBBIX u

3apAa0BbIX YHUCCII.

OIIBITHI,

Hroro no pazneny

17

Paznen 6.I1oBTOpUTEILHO-00001IAO AT

MOIYJIb

YACOB 110 ITPOI'PAMME

- pacro3HaBaTb U - YCTHBIM
Hay4HO OOBACHATH = OMPOC; -
busnueckue nabopaTopHas
SBJICHUS B paborta u
BHGTHOTeK OKpYyXarouen OIIBITHI;
[ToBTOpEeHue 2 1IOK IPUPOJIE U
6.1 0000111eHUE CONEPIKAHUSL 9 5 httns://m.ed  TOBCCIHCBHO
21222 Gusmict 32 7-9 s00.ru/7f41  H3HH;
2426 -IOKJIaJIbl,
JIEMOHCTPUPOBATh  -COOOIIEHUS,
pE3yNbTAThI -Ipe3eHTaluH,
IIPOEKTHOU -TBOPUYECKUE
JEATEIbHOCTH OTYEThI
Htoro no pazneny 9
OBIIEE KOJIMYECTBO 102 3 97



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

- ®usuka, 7 knacce/ Ilepoimkun A.B., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «M31aTE€NbCTBO «DK3aMEH»

- ®usuka, 8 kinacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYeHHOM
0TBETCTBEHHOCTHIO «IPODAY»; AkunonepHoe obmecto «M3narenbcTBo
«lIpocsemienne»

- ®Gusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., O01iecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE 0OIIIECTBO
«3narensctBO «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YHUTEJIA

- Jlykamuk B.W., UBanosa E.B. C6opHuk 3amau no gusuke ajs 7-9 kiaccon
o0meo0pazoBaTenbHbIX yapexaeHuit. — 13-e uzn. — M.: [Ipocsemenue, 2010.
— 192 c.

-Mapon A.E. ®usuka. 7 knacc: yueoHo-MeToanueckoe nocoodue / A.E.
Mapon, E.A. Mapon. — 7-e u3x., ctepeotun. — M.: [lpoda, 2009. — 123, (5) c.:
wi. ISBN 5-7107-8896-1
-Mapon A.E. ®usuka. 8 kinacc: yueoHo-Meroandeckoe nmocodue / A E.
Mapon, E.A. Mapon. — 8-¢ u3z., crepeotun. — M.: [lpoda, 2010. — 125, (3) c.:
wi. ISBN 978-5-358-07438-5

- Mapon A.E. ®usuka. 9 kiacc: yueOHo-MeToaudeckoe nocooue / A.E.



Maposn, E.A. Maposn. — 6-¢ u3a., crepeotur. — M.: [Ipoda, 2008. — 127, (1) c.:
wi. ISBN 978-5-358-04132-5

-Mapon A.E. CO0pHHK Ka4eCTBEHHBIX 3a/1ad 1Mo Gu3uKe: sl 7-9 KiI.
obmeo6pazosar. yupexaenuit / A.E. Mapon, E.A. Mapon.  M.:
[Ipocsemenune, 2006. — 239 c.: un. — ISBN 5-09-014814-7

-OpnoB B.A. Temaruueckue TecTsl N0 (usuke, 7-8 kinaccel. — M.: BepOym-M,
2000. — 144 c. ISBN 5-8391-0023-4

- OpnoB B.A. Tematuueckue TecTsl 1o pusnke, 9 kinacc. — M.: Bepoym-M,
2000. — 142 c. ISBN 5-8391-0024-2

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah



https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
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