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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3uke Ha ypOBHE OCHOBHOTO OOIIETO 00pa3oBaHUS
COCTaBJICHa Ha OCHOBE IMOJIOXEHUIN U TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHOW MPOrpPaMMBbl, MPEACTABICHHBIX B
OI'OC 000, a Takke c¢ yu€roM (¢enepaibHOM paboyeil MporpaMMbl
BocnuTanusa u KoHuenuuu npenoaaBanus yueoOHoro npeamMera «Duzukay.

Copepxanue mporpamMMmbl MO (PHU3MKE HampaBiIeHO Ha (OPMHUPOBAHHE
€CTECTBEHHOHAYYHOW I'PaMOTHOCTU OOYYarOIMXCSl M OPTraHU3alUI0 U3yYeHUs
(GU3MKN Ha J1eATeNbHOCTHOW OCHOBE. B mporpamme mo ¢u3uKe y4HUTHIBAKOTCS
BO3MOXXHOCTH yueOHoro mpeamera B peanusamuu tpedoBanuii ®I'OC OO0 «
IJJAHUPYEMBIM JIMYHOCTHBIM W METAaNpeIMETHBIM pe3ylbTaTaM OOy4YeHHs, a
TaK)K€ MEXIIPEJAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MpPEIMETOB Ha
ypOBHE OCHOBHOT'O 00IIIETO 00pa30BaHMUsI.

[IporpaMMa 10 (¢u3MKE YCTaHABIMBAET paclpesesieHne y4eOHOro
Marepuana o rogam oOydeHus (o Kiaccam), MNpeiaraeT IMPUMEPHYIO
IIOCJIEIOBATEIbHOCTh H3YYEHHs TEM, OCHOBAHHYIO HA JIOTMKE pa3BUTHUSA
MPEIMETHOTO COIEpKAHUSI U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yUarOINXCS.

[IporpamMmMa no ¢usuke pa3paboTaHa C LEJIbIO OKa3aHUS METOIUYECKOU
MOMOIIIN YYUTEIIO B CO3AaHUN pabodei mporpaMMBbl 10 y4eOHOMY MPEAMETY.

@dusuka SABIAETCS CHUCTEMOOOPA3YIOUIMM JJisi €CTECTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB, IOCKOJbKY (U3NYECKUE 3aKOHBI JIE)KAaT B OCHOBE
MIPOIIECCOB W SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHMEH, acTpOHOMHEH U
¢uznueckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY MHpAa,
MPEIOCTaBIsAeT HauOosiee SCHbIE O0paslbl MPUMEHEHHS HAydyHOTO MeEToja
MO3HAHMS, TO €CTh CIIOCO0a MONYYSHHS TOCTOBEPHBIX 3HAHUI O MHpE.

OpnHa U3 TIaBHBIX 3a7a4 GU3NYECKOTr0 00pa3oBaHus B CTPYKTYpe OOILEero
oOpa3oBaHMsI COCTOUT B ()OPMUPOBAHUU €CTECTBEHHOHAYYHOM I'PaMOTHOCTH U
MHTEpeca K HayKe y 00yJaroluxcsl.

N3yuenne ¢Qusukn Ha 0a30BOM YypOBHE Mperonaract oOBJaJCHUE
CJIEIYIOIIMMU KOMIETEHTHOCTAMH, XapaKTEPU3YIOIIUMHA €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTS:

e Hay4YHO OOBSCHSATH SIBJICHMUS,

e OIICHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

e UHTEPHPETUPOBATH JaHHbIE M  KCIOJb30BATh  HAy4YHBIE
JI0Ka3aTeIbCTBA JJIsl IOJYyYEHUS BHIBOJIOB.

[lenn wm3ydeHus (UMK HAa YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
onpeneneHsl B KoHuenuuu npenonaBanus yyeOHoro npeamera «®dusukay B



oOpa3oBarenpHbIX opranu3auusax Poccuiickoil @Pexnepanuu, peagu3yrolUuX
OCHOBHBIC 00IIe00pa30BaTEeIbHBIC MPOTPAMMBI, YTBEPKACHHOW pPEIICHHEM
Komnernun MunucrepctBa mnpocsemienust Poccuiickoit deneparuu (IpOTOKOI
ot 3 nexadbps 2019 r. Ne [IK4BH).

Heau nzyyenuss Gpu3nuku:

npuoOpeTeHNuEe MHTEpeca M CTPEMIICHHS OOYYaromIMXCs K Hay4YHOMY
W3YYCHHUIO TPUPOJBI, PA3BUTHE MX WHTEIICKTYyalbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BUTUE TPEACTABIEHUHM O HAyyHOM METOJI€ [O3HAaHUA W
(dbopMHpOBaHNE WCCIENOBATENILCKOTO OTHOIICHUS K OKPYXKaIOIIUM
SBIICHUSIM;

(dbopMHpOBaHHE HAYYHOIO MHUPOBO33PEHUSI KaK pe3yibTaTa U3y4eHUs
OCHOB CTPOEHHS MaTepUH U (PyHAAMEHTAJIbHBIX 3aKOHOB (PU3UKU;
(dbopMHpOBaHUE MPENCTABICHUN O POIM PUIUKU JUIsl Pa3BUTUS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE TPEACTABICHUM O BO3MOXKHBIX cdepax Oyamyuiei
npo(hecCHOHAIBHOM AESITETbHOCTH, CBSI3aHHON ¢ (PU3MKOMN, MOATOTOBKA
K JabHENeMy 0Oy4€HHIO B 3TOM HaIlPaBJICHUU.

JlocTikeHre ATUX 1eleil mporpaMMsbl 1o ¢GU3MKe Ha YPOBHE OCHOBHOTO
o0r1ero o6pazoBaHus 00eCIeYNBACTCS PEIICHUEM CIICAYIONINX 3a1a4:

npuoOpeTeHne 3HAHUKW O JUCKPETHOM CTPOCHHHM BEIIEeCTBa, O
MEXaHHYECKUX, TEIJIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
ABJICHUSAX;

NpHOOpETEHNUE YMEHUIN OMHCHIBATh U OOBSICHITh (PU3UUECKHUE SIBICHUS
C UCIOJIb30BAaHUEM MOJyYECHHBIX 3HAHUN;

OCBOCHHME METOJIOB pELICHUS MPOCTEHIIMX pacyETHBIX 3aaad C
HCIIOJIb30BAaHUEM buznyeckux MOJIEIIEH, TBOPYECKUX "
MPaKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHMI HAOIIOJaTh TPUPOAHBIE SIBICHHS M BBIIOIHIThH
OTIBITHI, JIJAOOpATOPHBIE PAOOTHI U SKCIIEPUMEHTANIbHBIE UCCIEAOBAHUS C
HCIIOJIb30BaHUEM U3MEPUTEIBHBIX NPUOOPOB;

OCBOEHUE IPUEMOB PadOTHI ¢ HHPOpMaLUEl PU3NUECKOTO COAEPKaAHUS,
BKJIIOUYasi MH(OOPMALIMIO O COBPEMEHHBIX JTOCTIKEHUAX (U3UKH, aHATTU3
Y KPUTHYECKOE OIEHUBAaHUE HHPOPMAIIIH;

3HAKOMCTBO €O  cdepaMu  NpOPECCHOHATIBHOW  JI€ATENbHOCTH,
CBA3aHHBIMU C  (U3HKOW, U  COBPEMEHHBIMU  TEXHOJIOTHSIMH,
OCHOBAaHHBIMHU Ha JIOCTHXKEHUSAX (PU3NYECKON HAYKH.



Ha n3yuenue ¢usuku (0a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus oTBoauTCs 238 yacoB: B 7 Ki1acce — 68 yacoB (2 yaca B HEJIEIIO), B
8 kiacce — 68 yacoB (2 yaca B Hejneno), B 9 knacce — 102 yaca (3 yaca B
HEJIETTIO).

[Ipennaraemslii B mporpamMme 1o (Gpu3MKe mnepedeHpb JadopaTOPHBIX padoT
U ONBITOB HOCUT PEKOMEHJATENbHBIM XapakTep, Y4YUTeNb JejaeT BBhIOOp
MpoBeJeHUS 1a00paTOPHBIX PabOT W OMBITOB C YYETOM HWHAWBHIYaTbHBIX
O0COOCHHOCTEM  OOydarolIUMXCsl, CHUCKAa OSKCIEPUMEHTAIbHBIX  3aJaHUM,
npeiaraéMbiX B paMKax OCHOBHOTO IOCYJJapCTBEHHOT'O 3K3aMeHa 1o (hU3HKe.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Pazgen 1. ®u3uka u €€ posib B MO3HAHUHN OKPYKAKIIET0 MUPA.

®u3nka — Hayka o npupope. SBinenus npupoapl. Ouznyueckue SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Owusnyeckue BeanuuHbl. M3Mepenne ¢usnueckux BenuunH. DOusnueckue
npubopsl. [lorpenrHocts u3MepeHuit. MexryHapoHasi CucTeMa eANHHUIIL.

Kak ¢usuka u Jgpyrue ecTecTBEHHbIE HAyKH U3Yy4aloT MPUPOIY.
EcTtecTBeHHOHAYYHBIN METOJ TMO3HAHUWA: HAOMIOJACHHE, MOCTAHOBKA HAYYHOTO
BOINPOCA, BBIJIB)KCHUE THUIIOTE3, OHKCIEPUMEHT IO TIPOBEPKE THUIOTE3,
oObsicHeHHe HaOmogaeMoro siBiieHus. OnucaHue QU3NYECKUX SIBJICHUU C
IIOMOLIBIO MOJIEIIEH.

Hemoncmpayuu.
1. MexaHuuyeckue, TEIUIOBbIE, JJIEKTPUUECKUE, MArHUTHBIC, CBETOBBIC
SIBJICHHSL.

2. dwuznyeckue MPUOOPHI U MPOLIETypa MPAMBIX U3MEPEHHH aHAJTIOTOBBIM
U UG POBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OnpeneneHue IEHBI AEICHUS KAl K3MEPUTEIHLHOTO TIprbdOpa.
N3mepenne paccTOsSHUM.
N3mepenne 00bEMa KUJIKOCTH U TBEPIOTO TEIa.
OrnpeneneHue pa3MepoB MajbIX TEl.
N3mepenue temmeparypbl Ipy MOMOIIK KUIKOCTHOTO TEPMOMETpa U
JaTYMKa TeMIEpaTyphl.
6. IIpoBeaeHue UccieI0BaHUS M0 MPOBEPKE TUIOTE3bI: JAaTbHOCTD MOJIETA
ImapukKa, MYIIEHHOTO TOPU3OHTAJIBHO, TeM OOJjblle, 4YeM OoJIbIe
BBICOTA MyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJIEKYJbI, HX pa3Mepbl. ONBITHI,
JTIOKa3bIBAIOIIIHNE TUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBmoxkeHue dactull BemiecTBa. CBsI3b CKOPOCTH JBHKEHMS 4YaCTHUI[ C
temnepaTrypoii. bpoyHnoBckoe aBwkenue, nuddys3us. BzaumoaencTBue gacTuil
BEIIIECTBA: MPUTSHKCHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH W
TBEPABIX (KPUCTALINYECKHUX) Tel. B3auMOCBsA3b MEXTy CBOMCTBAMH BEIIIECTB B

wok »n



pa3HBIX arperaTHbIX COCTOSHUSX M HUX aTOMHOMOJICKYJISIPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUN BO/IBI.

Hemoncmpayuu.

1. HaGmonenne 6poyHOBCKOTO JBUYKEHUS.

2. Habmonenune muddysum.

3. HaOmiomenue  siBIeHUU, OOBICHSIIOMUXCS  MPUTSHKCHUEM — WIIH

OTTAJIKUBAaHUEM YaCTHII BEIIECTRA.

Jlabopamopnwie pabomul u onvimol.

1. Omnenka pauaMmeTpa aroMa METOJOM psIoB (C  HMCHOJIb30BaHUEM

dotorpaduii).

2. OmBITHI IO HAOTIOJACHUIO TEIJIOBOTO PACIITUPEHUS Ta30B.

3. OmnbIThI 1O OOHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSXKEHUS.

Paznen 3. /IBuskeHune U B3auUMOJAeiicTBHE TeJl.

MexaHnnueckoe aBUXKEHHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUIKEHHE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacuér mytu u
BPEMEHU JABUKCHHUSI.

SBneHne WHEpUUHU. 3aKOH MHEPHUU. B3auMonencTBue Ten Kak MpUYMHA
M3MEHEHHSI CKOPOCTH [IBMDKEHUsl Tell. Macca Kak Mepa WHEPTHOCTH Tena.
[InoTHOCT BemecTBa. CBA3b IJIOTHOCTH C KOJIUYECTBOM MOJIEKYJI B €IMHUIIE
00BbEMa BelECTBA.

Cuita Kak XapakTepucTyka B3auMoaencTeus Ten. Cuiia ynpyrocTy 1 3aKOH
I'yka. 3MepeHne cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBICHUE TATOTEHUS U CUJIa
TsokecTd. CHila TsDKeCTM Ha JApyrux IulaHerax. Bec tema. HeBecoMocTs.
CrioxeHne Cwil, HapaBJIEHHBIX 10 OJHOM IpsAMOW. PaBHOAEHCTBYIOIIAs CHIL.
Cuna TpeHns. TpeHHE CKONBXKEHUS W TPEHUE IOKOA. TpeHue B MpPUPOAE H
TEXHUKE.

Hemoncmpayuu.

HaGnronenne MexaHNIeCcKoro IBYKCHHS Tea.

N3mepeHne ckopoCcTy MPSIMOJIMHEIHOTO JBUKECHMUS.

HabGnronenue siBeHus: MHEPIUU.

Hab6nronenue n3MeHeHnsi CKOpOCTH MPU B3aUMOJCHCTBUU TEJL.

CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEI.

CrnoxeHue CuJl, HalpaBJICHHBIX 110 OJHOU MPSAMOW.

ﬂaﬁopamopubw padomut u onvimol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JBWIKEHUs (IIapuka B
KUIKOCTH, MOJIEITH SJICKTPUUECKOTO aBTOMOOUJIS U TaK Jajyee).

2. OmnpeneneHue cpeHel CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuKa Io
HaKJIOHHOW ITIOCKOCTH.

R



OnpeneneHre MIOTHOCTH TBEPAOIO TeNa.

4. OnbITHI, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTb pacTshKeHUs (Iedopmanun)
IIPYKUHBI OT IPWIOKEHHOU CHJIBI.

5. OnsIThI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTb CUJIbI TPEHUS CKOJIBKECHHUSI
OT Beca TeJla U XapaKTepa CONPUKACAIOLINXCS TTIOBEPXHOCTE.

Pa3znen 4. /laBiieHne TBEPABIX TeJl, dKUAKOCTEH U ra30B.

HaBnenue. CnocoObl yMEHBUIEHUS M yBEIWYEeHUs naaBieHus. JlaBieHue
raza. 3aBUCHUMOCTh [JaBJ€HMs Tra3a OT oObéma, TemmepaTypsl. llepenaua
NABJICHUS TBEPIABIMM TElaMH, XUAKOCTAMU M TaszamMu. 3akoH [lackans.
[THeBMaTH4eCKrEe MaIlIUHBL. 3aBUCHMOCTH JAaBICHUS KHUAKOCTH OT TIyOHHBI
['mopocratnuecknii mapagokc. CooOmiaromuecst cocyasl. [uapaBiamueckue
MEXaHU3MBI.

Atmocdepa 3emnu 1 atMocepHoe napneHue. [IpuunHbl cyliecTBOBaHUs
BO3aylIHOM 00osouku 3emiu. OnbiT Toppuuennu. M3mepenue armochepHoro
JaBJICHUSA. 3aBHCHUMOCTh aTMOC(HEPHOTO JaBIICHUS OT BBICOTHI HAJ] YPOBHEM
mopst. [Tpubops! 11t u3mMepenus aTMoc(hepHOTo TaBICHHUS.

JleiicTBUE KMAKOCTM W Ta3a Ha MOrPyXKEHHOE B HHUX TEIO.
BortankuBatoniast (apxumeznosa) cuia. 3akoH Apxumena. [lnaBanue Ten.
Bo3snyxomiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbD JAaBJICHUS ra3a OT TEMIIEPATyphbI.

Ilepenada naBaeHUs KUAKOCTBIO U Ta30M.

CooOmiaromuecs cocyabl.

I'mapaBnmyeckwmii mpecc.

[IposiBneHue neicTBUs aTMOCPEPHOTO JTABICHUS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOU KUJIKOCTH.
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=~

VYcnoBue nmaBaHus TeA: IUIaBaHME WM TMOTPY>KEHHE Tel B
3aBHCHUMOCTH OT COOTHOIICHHS IIJIOTHOCTEH TeJa M JKUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccrmenoBanue 3aBHCHMOCTH Beca Tejla B BOJE OT 00BEMa
MOTPYKEHHOU B JKUIKOCTh YaCTH TeJa.

2. OnpeneneHue BBITAIKMBAKONIEH CWIbL, JACHCTBYIOIIEHM Ha TeEJIO,
MOrPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAKOIICH CHJIBI, JEHCTBYIOIIEH Ha
TEJIO0 B )KUJAKOCTH, OT MaccChl Tea.



4. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTH BBITAJIKHUBAIOIIEH CHIIbI,
ACHCTBYIOIIEH Ha TEJNO B KXUAKOCTH, OT 00BbEMA MOTrpyKEHHOU B
KUJKOCTb YaCTH Te€Ja U OT INIOTHOCTH JKHJIKOCTH.

5. KonctpyupoBanue apeoMerpa WIM KOHCTPYMPOBAHUE JIOJKH H
OIIPELICJIEHUE €€ TPY30IOABEMHOCTH.

Paszpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexannueckas padbota. MoOIIHOCTb.

[IpocTeie MexaHM3MBL: pblyar, OJOK, HaKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecHs pbluara. IIpuMeHeHHe mpaBuiia paBHOBECHs phlyara K OJIOKY.
«3onoroe mnpaBuino» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocTeie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass sHeprus. KuHermdeckas WM NOTEHIHANIbHAs DSHEPIUs.
[IpeBpamieHye OAHOTO BHMJAA MEXaHWYECKOM OSHEPrMM B JPYroil. 3akoH
COXpaHEHUS YHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepbl NpOCTHIX MEXaHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenue pabOThl CWIbI TPEHHsI MPU PaBHOMEPHOM ABMXKCHUU

TeJa M0 FOPU30HTAIBHON IOBEPXHOCTH.
2. UccnenoBanue ycnoBuii paBHOBECHUS pblyara.
3. M3mepenune KII/] HaKIOHHOM IIOCKOCTH.

4. I/I3y‘-IGHI/I€ 3aKOHa COXpaHCHHA MEXaHUYECKOM OHCPI'UH.
8 KVIACC

Paspnes 6. TenioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH CTPOCHUS
BelllecTBA. Macca 1 pa3sMepbl aTOMOB U MOJIEKYJI. OIBIThI, TOATBEPKAAIOLINE
OCHOBHBIE TI0JIOXKEHHUSI MOJIEKYJIIPHOKUHETUUECKON TEOPUH.

Mogaenu TBEPAOro, *KUIKOTO W Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrannmaeckue n amopgusie Tena. OObsICHEHNE CBOMCTB ra30B, KUIKOCTEH
M TBEPABIX TEJ HA OCHOBE IOJIOKEHHU MOJIEKYISIPHO-KMHETHYECKON TEOPHUHU.
CmaunBaHMe U KaWJUIAPHBIE SBICHUS. TemIoBOE pacliupeHUe U CKATHE.

Temneparypa. CBsA3p TeMneparypbl CO CKOPOCTBIO TEIJIOBOT'O JIBHKECHHUSI
gactull. BuyTpennss sHeprusi. CrocoObl M3MEHEHHMS BHYTPEHHEH SHEpruu:
Temjonepenaya W CoBeplieHWe  paboTel.  Buasl  Temonepenayu:
TEIUIONIPOBOJAHOCTb, KOHBEKIUS, U3IyUYCHHE.

KonunuecTBo TemnoTel. Y aenbHas TEINIOEMKOCTb BelllecTBa. TennooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHME TeIuloBoro OamaHca. IlnaBnenue wu



OTBEpACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJeidbHas TEIUIOTa ILJIABJICHHUS.
[TapooGpa3oBanue u koHmeHcanus. Vcmapenue. Kunenue. Y nenpHas Terora
napooOpa3oBaHusl. 3aBUCHUMOCTb TEMIIEPATyphl KHUIIEHHS OT aTMOC(hepHOTO
JABJICHUSL.

BnaxnocTts Bo3myxa.

DHeprus TOILIMBA. Y IEJIbHAS TEMI0TA CTOPAHUSL.

[Tpunuuner padotel TemnoBbix asuratenei KIIJ[ temioBoro nBurarens.
TennoBble IBUraTENM U 3alUTa OKPYXKAIOLIEH CPEIbI.

3aKOH COXPAHEHMS U PEBPALIECHUS SHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1.

A

o =N

9.

10.
11.
12.
13.

Hab6nronenne 6poyHOBCKOTO IBYKCHHSL.

Habmonenune nuddysun.

HaGnronenue siBjeHui cMauyMBaHus U KAWL PHBIX SIBIICHUH.
Hab6nroneHue TemioBoro pacumpeHus Tei.

N3meHeHue naBiieHus raza Mnpyu U3MEHEHUH 00bEMA U HarpeBaHUU WM
OXJIAKICHUU.

[IpaBuiia u3MepeHus: TEMIIEPATYPHI.

Buael Temionepenaymn.

OxJtaxkieHue Ipyu COBEPIIICHUN paOOThI.

HarpeBanue npu coBepiieHuu pabOThl BHEIIIHUMU CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
Hab6nronenue kumeHus.

Hab6nronenue noctosiHCTBA TeMIIepaTyphl MPHU IJIABJICHUU.
Mogenu TeIIOBBIX IBUTATEICH.

Jlabopamopnuie padbomot u onvimol.

1.
2.
3.

OnbIThI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.
OnpITHI 10 BBIPAIMBAHNIO KPUCTAJIJIOB [IOBAPEHHOM COJIM WJIM caxapa.
OnbIThl IO HAOIOIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B, JKUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiieHUs BO3yXa B OaJUIOHE IIITPULIA.

OneITH, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIABJIICHHsI BO31yXa OT €r0
00bEMa U HarpeBaHUS WM OXJIAXKICHUS.

[IpoBepka THUIOTE3Bl JIMHEHHOW 3aBHCHUMOCTH JUIMHBI CTOJIOMKA
KHUJKOCTH B TEPMOMETPUIECKON TPYOKE OT TEMIIEPATYPHI.
HaGntonienne m3MeHEHUsT BHYTPEHHEH SHEpPruM Tejla B pe3ysbTare
TeIuionepe1au U paboThl BHEIIHUX CHJL.

HccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMELIMBAHUU XOJOIHOM U
ropsiueu BOJBI.



9. OmpeneneHue KOJWYECTBA TEIUIOTHL, TMOJYYEHHOIO BOJAOW MIpH
TEMJI000MEHE C HATPEThIM METATTMYECKUM HUIUHAPOM.

10. Onpenenenue yI1eapHOM TEINTIOEMKOCTH BELIECTBA.

11. MccrnenoBanune mpouecca HCIapeHusl.

12. Onpenenenre OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yaeabHON TEITIOTHI MIJIABJICHUS JIbJIA.

Pa3znen 7. JnekTpuyecKue U MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. J[Ba poja aIeKTpUYECKUX 3apsaoB. B3aumonencTsue
3apsoKeHHbIX Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI  B3aUMOJIEHCTBUS
3apSYKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSHUS MEXTY TEIAMH).

OnekTpuueckoe nosie. Hanpssk€HHOCTH dmekTpudeckoro nosns. [Ipuanun
CYINEPIO3ULIMH HNEKTPUUYECKUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu anekTpudecKux 3apsaa0B. DIEMEHTAPHbBIN JJIEKTPUUECKUM 3apsia.
Crpoenne aroma. I[IpoBOZHMKM M  JUDJIEKTPUKU. 3aKOH COXPAHEHUS
ANEKTPUUECKOr0 3apsa.

DIJIEKTPUYECKUM TOK. YCIOBHS CYLIECTBOBAHUSA JJIEKTPUYECKOTO TOKAa.
HcTOYHUKH TOCTOSSHHOTO TOKa. J[eMCTBUSA 3IEKTPUUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUECKHUI TOK B KHUIKOCTAX U ra3ax.

Onextpuyeckad nenb. Cuna  TOKa. OJEKTPUYECKOE  HAIPSHKCHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIETbHOE CONPOTUBIEHUE BEIIECTBA. 3aKOH
Oma gns ywactka nenu. [lociemoBarenbHOe W HapajUIeNbHOE COEAUHEHUE
IIPOBOJTHUKOB.

PaGora M MOLIHOCTH 3JEKTpUUECKOro ToKa. 3akoH Jlxoymns—JIenna.
DJeKTpUUYeCKue IeNMH U TMOTPEeOUTEeNn DIEKTPUYECKOW DSHEpruu B OBITY.
Kopotkoe 3ambikanue.

[lIocTostHHBIE ~ MarHuThl. B3anMMOJEHCTBHE IOCTOSIHHBIX ~ MAarHUTOB.
MarnuTtHoe mosne. MarHuTHoe 1ojie 3eMid W €ro 3Ha4eHWe I KM3HH Ha
3emie. OnbIiT Opcrena. MarHuTHOE NOJIE AJIEKTPUYECKOro ToKa. [IpuMeHenue
ANIEKTPOMATrHUTOB B TE€XHUKE. JIeHiCTBME MAarHUTHOTO MOJISI Ha IMPOBOJHUK C
TOKOM. DneKTpoaABUraTesib IIOCTOSIHHOT'O TOKaA. Hcnonb3oBanue
AJIEKTPOJBUTATENEN B TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apajnes. SBleHHE SIEKTPOMATHUTHOW WHAYKUMH. [IpaBuiio
Jlenma. DnextporeHepatop. CrnocoObl MOMY4YeHHS SJICKTPUUECKON DHEPIHH.
DJEKTPOCTAHIINH Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

1. Onexrpu3anus Ted.

2. JIBa poaa 2NEKTPUYECKUX 3apsI0B U B3AMMOJIECUCTBUE 3aPSIKEHHBIX TEI.

3. YCTpOWCTBO U JEUCTBUE IICKTPOCKOMA.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

DIIEKTPOCTATUYECKAs] MHIYKIHS.

3aKOH COXPAHEHUS IJIEKTPUUECKUX 3apsI0B.

IIpOBOAHUKY U IUDIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUM DJIEKTPUYECKOIO IOJIA.

M cTOYHMKY TOCTOSTHHOTO TOKA.

JIeHCTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKHUM TOK B )KUJKOCTH.

I"a30Bb11 paspsia.

N3mepeHne Cuilbl TOKa aMIIEPMETPOM.

N3mepeHne 2neKTprUIeCKOTro HaNpsKEHUS BOJIBTMETPOM.
Peocrar n MmarasuH CONpOTUBIIEHUN.

B3anmonenicTBre MOCTOSHHBIX MarHUTOB.

MonenupoBaHue HEBO3MOXKHOCTHU Pa3IeICHHUs [IOJIOCOB MarHUTA.
MopaenupoBaHyue MarHUTHBIX IIOJIEU MIOCTOSHHBIX MarHUTOB.
OnsIT Opcrena.

MarsauTtHoOe 1osie ToKa. DJIEKTPOMArHHMT.

JleficTBME MarHUTHOT'O I10J1s1 HA IIPOBOJAHUK C TOKOM.
DIEeKTPOABUTATEIb OCTOSHHOIO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMarHUTHON UHIYKLIAHU.
Omnerter apanest.

3aBHUCUMOCTh HAIIPABJIICHUS HWHAYKIIMOHHOTO TOKAa OT YCIJIOBHM €ro
BO3HUKHOBEHHS.

DIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol.

1.

AN

OneITEl IO HAOJIIOJMCHUIO 3JICKTPU3AlMU Ted HWHAYKIMEH W IpHU
CONPUKOCHOBEHUH.

HccnenoBanue MEHCTBUS DJIGKTPUYCCKOTO TIOJSI HA TMPOBOJHUKUA U
JTUDJICKTPUKH.

COopka 1 mpoBepKa padOTHI IIEKTPUUECKOMN MU MTOCTOSHHOTO TOKA.
H3mepeHue u peryJIMpoBaHme CHUIIBI TOKA.

W3mepenue u peryIupoBaHue HAIPSHKCHHUS.

HccnenoBanue 3aBUCIMOCTH CHIIBI TOKA, UAYIIETO Yepe3 PEe3UCTop, OT
COIPOTHBIICHUS PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOPE.

OnbITHI, JCMOHCTPHUPYIOIIIHE  3aBHCHMOCTb IIEKTPHUYECKOTO
COTIPOTUBIICHUS MTPOBOJHUKA OT €ro JJIMHBI, IJIOMAJU TIOTIEPEUHOTO
CCUCHUS U MaTepHuaa.

[IpoBepka mpaBwiia CIIOKCHHUS HANPSOKCHUH TIPU TIOCIIEI0BaTEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.



9. IIpoBepka mpaBuia s CWIbI TOKA NMPU NapAJLIEIBHOM COECIWMHEHUU
PE3UCTOPOB.

10. Onpenenenue padoThl AIEKTPUUECKOTO TOKA, UIYIIEr0 YePe3 Pe3UcTop.

11. OnpeneneHue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEISAEMON Ha
pe3ucTope.

12. UccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIpsKEHUS Ha HEW.

13. Onpenenenue KIIJ] HarpeBaTens.

14. UccneqoBanre MarHUTHOTO B3aUMOJICUCTBHS ITIOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MarHuTHOrO TOJdsl TMOCTOSHHBIX MAarHUTOB TIPU  UX
00BEIMHEHNH U PA3ACIICHUH.

16. UccneqoBanne JEUCTBUSL JJIEKTPUYECKOTO TOKAa HA MAarHUTHYHO
CTPEJIKY.

17. ONBITBI, JAEMOHCTPUPYIOIIUE 3aBUCHMOCTh CHJIBI B3aUMOJICHCTBUS
KaTyIIKH C TOKOM M MAarHuTa OT CWJbl TOKa W HANpPABJICHUS TOKAa B
KaTyIIKe.

18. 3ydyeHue nemcTBus MAarHUTHOTO TIOJISL HA IIPOBOJHUK C TOKOM.

19. KoHCcTpynpoBaHue u u3yuyeHue padoThl JIEKTPOABUTATEIIS.

20. U3mepenue KIIJ 351eKTpoiBUTaTeIbHOM YCTAHOBKH.

21. OnBITEl MO0 WCCIEAOBAHUIO SIBJIICHHUS JJIEKTPOMATHWUTHOM HMHIYKLMU:
HCCIICIOBAHNE W3MEHEHUM 3HAYCHHsI W HAIPABICHUS WHIAYKIHOHHOIO
TOKA.

9 KJIACC

Pasznes 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe nBuwxkeHue. MarepuanpHas Touka. Cucrema otcuéra.
OTHOCHUTENIBHOCTh MEXaHUYECKOI'O JIBMXKECHMS. PaBHOMEpHOE NPSIMOJIMHEHHOE
nexenue. HepaBHOMepHOoe mpsMonMHEWHOe aBukeHue. CpenHsas U
MTHOBEHHAs! CKOPOCTB Te€Ja TP HEPABHOMEPHOM JIBH)KCHUU.

Yckopenne. PaBHOyCKOpeHHOE TpSMOJIHHEHHOE aBmkeHne. CBOOOIHOE
naaeHue. OneITe | amuies.

PaBHOMepHOE ABMXKEHME MO OKpYKHOCTU. [lepuon u yactora oOpamieHus.
JluHeriHas U yriioBasi CKOpocTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

IlepBbiii 3axkoH HeroTtona. Bropon 3axkoH Herotona. Tpermii 3akoH
Herorona. [IpuHnnn cyneprno3unuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUs CKOJIbKEHHS,
CUJIa TPEHUS ITOKOS, IPYTUE BUJIBI TPECHHUSI.



Cuna TSKEeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHUE CBOOOJHOIO
nanenus. JIBmkenne maneT BOkpyr CosHina. IlepBas kocMudeckass CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue MmaTepuanbHOM TOYKH. AOCOMIOTHO  TBEPAOE  TEJO.
PaBHOBecHe TBEPAOro Tena C 3aKpEIUVIEHHOW OChIO BpalleHUs. MOMEHT CHIIBIL.
[lenTp Ts9KECTH.

NUmnynee Tema. UW3MeHenne wummnynbca. KMmmynec cunbl.  3akoH
COXpaHEHUs UMITyJIbca. PEakTUBHOE ABMKEHUE.

Mexannueckass pabora U MoiHocTh. PaGoTa cun TspKecTH, yHOpyrocTH,
Tperus. CBs3b dHEpruu U paboTsl. [loTeHIManpHas SHEPrUsl Tena, MOAHSITOrO
HaJl TIOBEPXHOCTHIO 3eMiM. lloTeHnMampHas DSHEPrus CKATOW TPYKUHBIL.
Kunetnueckas sHeprus. TeopeMa 0 KHHETHYECKON SHEPTUU. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPIUH.

Hemoncmpayuu.

1. HaGnromenne MexaHMUYECKOTO ABIKEHHUS Tella OTHOCHUTEIIBHO Pa3HbIX

TEJI OTCUETA.

2. CpaBHeHHE IIyT€N M TPACKTOPUN IBMKEHUS OJHOTO M TOrO K€ Teja
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOPOCTH U YCKOPEHUS ITPSIMOJIMHEMHOTO IBUYKEHHS.

HccnenoBanue npru3HaAKOB PaBHOYCKOPEHHOTO ABUKEHUSI.

HaGumroienne IBMXKEHUS TeNa 0 OKPYKHOCTH.

HaGntoieHne MexaHW4ecKuX SBJICHUH, MNPOUCXOAAIIUX B CHCTEME

orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABUKEHUU

OTHOCUTEJIbHO KaOMHeTa (PU3UKHU.

7. 3aBHCHMOCTb YCKOPEHHS Tejla OT MAcChl TeJa U ACHCTBYIONIEH HA HETO
CHUJIBL.

8. HaOmroneHnue paBeHCTBa CHII ITPU B3aUMOJICHCTBUU TEII.

9. M3MmeHeHue Beca Tea Npu YCKOPEHHOM JIBHKEHUH.

10. Ilepenaya umnynbca Mpu B3aUMOJEHCTBUU TEN.

11. [IpeoOpa3oBaHus 3HEPTUN IPU B3aUMOJICHCTBUU TEII.

12. CoxpaHeHHE UMITyJIbCa P HEYIIPYTOM B3aWUMOJEHCTBUH.

13. CoxpaHeHne UMIyJIbca Mpu abCONIOTHO YIIPYTrOM B3aUMOJICHCTBUU.

14. HaGnroneHne peakTHBHOTO JIBHKEHHUSI.

15. CoxpaHeHHE MEXaHUYECKON SHEPTUU PpHU CBOOOTHOM MAJICHUU.

16. CoxpaHEHHE MEXaHUYECKOM DSHEPrHMM IpU JBI)KCHMM Teja I0J
JEHUCTBUEM IIPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

AN



1. KoHcTpympoBaHHe TpakTa I pa3roHa U JAIBHEHIIETO PABHOMEPHOTO
JBVKEHUS IIAPUKA I TEIEKKH.

2. OmpeneneHue CpeaHEl CKOPOCTH CKOJIbXKEHUSI OpyCcKa WM ABMXKEHUS
HIapyKa [0 HAKJIOHHOM IIOCKOCTH.

3. OnpeneneHue yCKOpPEHHUs Tejla MPU PABHOYCKOPEHHOM JIBUKEHUH II0
HaKJIOHHOW IUIOCKOCTH.

4. HccnenoBaHne 3aBUCHMOCTH IyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JIBM)KEHUU 0€3 HauaJbHOW CKOPOCTH.

5. IlpoBepka rumotesbl: €ciu MpPU PABHOYCKOPEHHOM JBIKEHUU 0e€3
HaYyaJIbHOW CKOPOCTU IMYTH OTHOCATCS KaK PsiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

6. HccimenoBaHue 3aBUCUMOCTH CWIBI TPEHHSI CKOJIBKEHHS OT CHIIBI
HOPMAJIBHOT'O JaBJICHUS.

7. Omnpenenenue KodpHULUEHTA TPEHUS CKOJIBKECHUSL.

8. OmnpeneneHue )KECTKOCTU MPYKUHBI.

9. Ompenenenne pabOTHl CHIBI TPEHHS MPH PABHOMEPHOM ABM)KCHHUU
TeJa M0 FOPU30HTAIBHON IOBEPXHOCTH.

10. Onpenenenue pabOTHl CWJIBl YHOPYrOCTH NpU MOABEME TIpy3a C
MCIIOJIb30BaHNEM HETOBUKHOIO U TOJBUXKHOTO OJIOKOB.

11. I3y4ueHne 3aKOHA COXPAHEHHUS DHEPTHH.

Pa3znen 9. Mexannuyeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA:
IIEPUOJI, YacTOTa, AMIUIMTyZa. MareMaTU4eCKud M NPYKUHHBIM MAasTHUKU.
[IpeBpaiiienrie 3Heprun Npu Kojie0aTeIbHOM JIBHXKCHUU.

3aryxaomue konebanus. BwiHykneHHble KoneOaHus. Pe3zonanc.
Mexanndeckue BoJsiHbL. (CBoMcTBA MEXaHWYECKHX BOJH. [IpomonbHbele U
IIONIEPEYHbIE BOJIHBL. JIIMHA BOJIHBI M CKOPOCTh €€ pacnpOoCTpaHEHUS.
MexaHn4decKue BOJIHBI B TBEPIOM TENE, CEUICMUYECKUE BOJIHBI.

3ByK. ['poMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. UH(pa3Byk u
YJIBTPa3BYK.

Hemoncmpayuu.
1. HaGmonenne kosieOaHHMil TeNl MOJ JCHCTBUEM CHJIbI TSKECTH M CHIIBI
YIPYTrOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HabitoieHue BbIHYXIEHHBIX KOJIeOaHUI U pe30HaHCA.
PacnipocTpanenre npoJoabHbIX U TONEPEYHBIX BOJIH (Ha MOJIETH).
HabitoieHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTUYECKUI PE30HAHC.

AN



Jlabopamopnuie padbomot u onvimol.

1. OmpeneneHue 4YacToThl W Iepuoja KoJieOaHUM MaTEeMaTHYE€CKOIO
MasiITHUKA.

2. OmnpeneneHue 4acTOTHI U MEPUOJIa KoJIeOaHU Mpy>KMHHOTO MasiTHUKA.
Uccnenoanue 3aBUCMMOCTH MEpHOJA KOJEOAHUNM MOABEIICHHOTO K
HUTHU Tpy3a OT JJIMHBI HUTH.

4. HccnenoBaHne 3aBUCMMOCTH TNE€pPHOJA KOJEOAHWH MPYKUHHOTO
MasiTHUKA OT MAcChI Ipy3a.

5. IlpoBepka HE3aBUCHMOCTH TEepHOJia KoJeOaHUil Tpy3a, MOABEIICHHOTO
K HUTH, OT Macchl rpysa.

6. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TMEpUOJAa KOJIeOaHUM
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKHUHBI.

7. W3mepenue yckopeHus CBOOOJIHOIO IMaJICHUS.

Pazgea 10. DnekTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MOJ€.  DJIEKTPOMArHUTHBIE BOJHBIL. ~ CBOMCTBa
AJIEKTPOMarHuTHHIX BOJIH. [Ilkama sneKkTpoMarHUTHBIX BOJIH. Vcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DneKTpoMarHuTHas npupona cBera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBOMCTBA IEKTPOMAarHUTHBIX BOJIH.

2. BosnHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUIIBHOTO

tenedona.

Pazgea 11. CBeToBble sIBJICHHS.

JlyueBas  mopxens  cBera. Mcrounukm — cBeta.  [IpsaMonuneinHoe
pacnpoctpanenne cBeta. 3arMeHus ComnHna u JlyHsl. OTpaxeHue CBeTa.
IImockoe 3epkano. 3aKOH OTPaKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpesioMJieHUs] cBeta. llonHOe BHyTpeHHEe
OTpakeHHE cBeTa. Mcmoib30BaHWE TOJHOTO BHYTPEHHETO OTPaKEHHUSI B
ONTUYECKUX CBETOBOAAX.

JIunza. Xon nydet B smH3e. Ontudeckas cucteMa (oroamnmapara,
MUKpOCKOMNa W Teneckomna. ['ma3 kak omTuyeckas cucteMa. bin3opykocTs u
JNATbHO30PKOCTb.

Paznoxenue Oenoro cera B crnektp. Onwitel HbloTona. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Jlemoncmpayuu.



1. IIpsAsMoOnMHENHOE PaCcIIpOCTPAHEHUE CBETA.
2. OrtpaxeHue cBera.

98]

[Tonyyenue wu300pakeHUd B TIJIOCKOM, BOTHYTOM M BBIIYKJIOM
3epKajax.

IIpenomnenue ceera.

OnTHYecKui CBETOBO/I.

Xox myueil B coOuparoieit InH3e.

XoJ1 1y4el B pacCErBArOIICH JIMH3E.

[Tonyyenue n300pa>keHUi ¢ TOMOIIBIO JINH3.

9. Ipuammm neiicTBus Goroanmapara, MUKPOCKOTIA U TEIECKOTIA.

10. Monens rina3a.

11. Paznoxxenue 6enoro cBeTa B CIEKTP.

12. [Tomydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomoul u onvimol.

1. HMccnenoBanue 3aBUCUMOCTH yIJla OTPa)KE€HUs CBETOBOTO Jiyda OT yria
MaJICHHUs.
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2. M3ydenue xapakTepUCTUK N300paKeHU MPeIMETa B IJIOCKOM 3epKaje.
HccnenoBanne 3aBUCUMOCTH yrja MPEJIOMIICHHS CBETOBOIO Jyda OT
yTJia MaJICHHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. TlomydeHnne M300pakeHUM C IOMOIIBIO COOMPAIOIIEH JTHH3HI.

5. Omnpenenenne (HOKYCHOTO PACCTOSHUS W ONTHYECKOW  CHUIBI
cobuparomiei JTMH3HI.

6. OTMBITHI O Pa3JI0KEHUIO OETIOTO CBETA B CIEKTP.

OnbITHI O BOCHIPHUATHIO I[BETA MPEIMETOB MPU UX HAOIIOJECHUU Yepe3
LIBETOBbIE (DUIIBTPBHI.
Pa3pen 12. KBanToBbI€ SIBJIEHHS.
OneiTel Pezepdopaa u minanerapuas mojaens atoma. Mojens atoma bopa.
Hcnyckanue u nornouenre ceera aroMoM. KBaHTHI. JIMHENYaThIe CIEKTPHI.

PamnoaktuBHOCTE. Anbba, Oeta- W rTamma-usnydeHus. CtpoeHue
aToMHOro  sgpa. HyknonHas  Mojens  aTomMHOro  sjgpa.  M3orombl
PannoaktuBHbIE npeBpaienus. [lepuoa nomypacnaga aTOMHBIX sIIEp.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHS 3apsI0BOIO0 U MACCOBOTO YHCEN.
DHeprusi CBsI3W aTrOMHBIX aaep. CBI3b Macchl U 3HEpruu. Peakuum cuHTe3a u
nenenus sanep. ctounuku sneprun ConHIa U 3BE3I.

SAnepHast sHepretuka. JlecTBUS paJMOAKTUBHBIX W3JIYYEHUU Ha JKUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CroexTpbl U3MTy4YCHUS U MTOTJIOMIECHUS.



CriexTpbl pa3aUYHbIX Ta30B.

CnekTp Bogopo/a.

HabGutonienue TpexkoB B kamepe Bunbcona.

PaboTa cuérumka HOHU3UPYIOIIUX U3ITYyUCHUH.

Peructparus u3nydeHus NpupoIHbIX MUHEPAIOB U IPOIYKTOB.

JIaﬁopamopHue padomut u onvimol.

1. HaGnromeHue CIUIONIHBIX U TMHEWYATHIX CTIEKTPOB U3ITYUCHHS.

2. HccrnenoBanue TpEKOB: U3MEPEHUE SHEPIUU YACTHUIIBI 10 TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. H3MmepeHue paanoakTUBHOrO (POHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYIb.

[ToBTOpHUTENBEHO-00001IaIOIIIN I MOJ1YJIb npeaHa3HaAYeH TUTSt
CUCTEeMATHU3alluM U 000OIIEHHs MPEAMETHOTO COJEp)KaHUs U OIbITa
JESTeIbHOCTH, IPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca (PUM3MKH, a TAKXKe
JUIS TIOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY MO (DHU3UKE s
00yJaromuxcsi, BRIOPABIINX 3TOT YYEOHBII MpEMeET.

IIpn W3ydyeHHHM IAHHOTO MOJIYJIS PEAIU3YIOTCS U CHCTEMATH3UPYIOTCS
BUJbl JIEATEIBHOCTH, Ha OCHOBE KOTOPBIX 0OECIEUMBAETCS JOCTHUIKEHHE
MPEAMETHBIX M METANpPEJIMETHBIX IUIAHUPYEMBIX pe3yJbTaTOB OO0y4YeHUS,
dbopMupyeTcsi ecCTeCTBEHHOHAay4Hasi TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB
MCCJIEI0BAHMS SIBIICHUN MPUPOJIbI U TEXHUKH, OBJIaJICHUE YMEHUSIMU OOBSICHIThH
dbu3nYecKue SBJICHUS, TPUMEHSS MMOTYUYEHHbIE 3HAHMS, PellaTh 3a7a4u, B TOM
YHCJIE KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHUMNMANBEHO  JIESITEIBHOCTHBIM  XapakTep  JaHHOTO  pas3fena
peanu3yercs 3a CUET TOro, UTO 0O0YUArOUIUECS BBITOIHSIIOT 3aaHUs, B KOTOPBIX
UM MpejiaracTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUM pACIO3HABATH U HAYYHO OOBSCHITH
busnueckre SIBICHHS B OKPY>KAIOIIEH MPUPOJIE U MMOBCEAHEBHON KHU3HU;

HCIIOJIb30BaTh HAy4YHbIE METOJIbl MCCIIEOBaHUs (DU3UUYECKUX SIBJICHUH, B
TOM YHCJIE ISl IPOBEPKU TMIIOTE3 U MOJIYyYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBbI HauOoOJiee Ba)KHBIX JOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTUW, HAMpUMep, MPAKTUYECKOIO0  HCMIOJb30BAHUS  PA3IHUYHBIX
HMCTOYHMKOB SHEPIMM HAa OCHOBE 3aKOHA NPEBPALLECHUS U COXPAHEHHS BCEX
M3BECTHBIX BUJIOB YHEPTUU.

SRR



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IMPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenne ¢u3mku Ha ypOBHE OCHOBHOTO o00IIero oOpa3oBaHUs

HaIPaBJIEHO Ha JTOCTWKEHUE JMYHOCTHBIX, METANPEAMETHBIX M IMPEIMETHBIX
00pa30BaTENbHBIX PE3YIHTATOB.

B pesymbrare wu3ydeHuss GU3MKH Ha YPOBHE OCHOBHOTO OOIIETrO

oOpazoBanmsi y oOydaromerocss OyayT chHOpPMHPOBAHBI  CIICIYIOITHE
JMYHOCTHBIE PE3yJIbTAaThl B YaCTH:

1) IATPHOTHYECKOr0 BOCIIUTAHUS:

- TMpOSIBIICHHME MHTEpEca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoi hU3NIeCKOr HAYKH;

- IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;
2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTh K AaKTUBHOMY VYYacTHIO B OOCYXIEHUH OOIICCTBEHHO
3HQUUMBIX M OTHYECKUX TMpoOJieM, CBA3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN PU3UKH;

- OCO3HAHUE BAXKHOCTH MOPAJIbHO-3TUYECKHX MPUHILMIOB B AEATEIbHOCTH
Y4YEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMSA:

- BOCIPHSTHE ICTETHIYECKUX KauecTB (M3MIECKON HAYKHU: €€ TApMOHUIHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHHWE IEHHOCTH (U3MYECKON HayKh KaK MOIIHOTO WHCTPYMEHTA
MO3HAHHWS  MHUPA, OCHOBBI  DA3BUTHS  TEXHOJOTHM,  BaXKHEUIIEH
COCTABIIIIOLIEN KYJIbTYPBHI;

- pa3BUTHE HAy4YHOH JIFOOO3HATEIBHOCTHU, MHTEpPECA K HCCIEAOBATEIIbCKOM
JEATEIIbHOCTH;

5) dopvmupoBaHusi KYyJbTYPbl 3J0pPOBbSI M  3MOIUOHAJIBHOIO
OJ1aromoJryuusi:

- OCO3HaHWE IIEHHOCTH 0e30macHoro obpas3a XU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MpaBWI OE30IaCHOTO IOBEJICHUS Ha
TpaHCIOPTE, Ha JOPOTaxX, C AJIECKTPUUECKUM U TETUIOBBIM 000pYJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(hopMUpPOBAHHOCTh HaBBIKA pedIeKCHM, MPU3HAHUE CBOEro IpaBa Ha
OImMMOKY ¥ TaKOTO e TpaBa y APYroro 4eIoBeKa;

6) Tpy10BOI0 BOCTIMTAHMSI:



e - AKTUBHOE Yy4YacTH€ B PEIICHUU MPAKTUUECKUX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTENbHOM OpraHu3alu, TopoAa, Kpas) TEXHOJOTHUYECKON U
COIIMAJIbHOM HAIPaBJIECHHOCTH, TPEOYIOMIMX B TOM YHCIE U (DUIUYECKUX
3HAHUM;

e - MHTEPEC K MPAKTHUYECCKOMY U3YUCHHUIO MPOQECCUH, CBA3AHHBIX C (PU3UKOM;

e 7)3KOJOTMYECKOr0 BOCIIUTAHUSA:

e - OpHUEHTAIMS HA NMPUMEHEHUE (PUBUYECKUX 3HAHUU NI pEIIeHUs 3a7ay B
00JlacTU OKpy’Karomieil cpejpl, IIAHUPOBAHUS MOCTYNKOB M OIEHKH HX
BO3MO>KHBIX MTOCHEACTBUN JIJIs1 OKPY>KAIOIIEH CPEJIbI;

e - OCO3HaHHE MIOOATFHOTO XapakTepa HKOJIOTHUECKUX MPOOIEM U MyTel hX
pelieHus;

e 8) ajanTanum K M3MEHSAKIIMMCS YCJIOBUAM COUMAIBHON U NMPUPOTHOI
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJCHCTBUU TPHU BBHINOJHEHUU HCCIECIOBAHUN U
MPOCKTOB (PU3MYECKON HAMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSIM

APYTHX,

e - TIIOBBIIICHHE YPOBHSA CBOECM KOMIIETEHTHOCTH 4YEPE3 IPAKTHUYECKYIO
NESATEIbHOCTD;

e - 1noTpeOHOCT B (OPMUPOBAHMM HOBBIX 3HAHUW, B TOM YHCIE
dbopMynTupoBaTh WIECH, TMOHSATHS, TUIOTE3Bl O (PUINYECKUX OOBEKTaX U
SBJICHUSIX;

e - OCO3HaHWE Ne(UIMTOB COOCTBEHHBIX 3HAHWUN W KOMIICTEHTHOCTECH B
obnactu GU3HKY;
e - IUIAHUPOBAHUE CBOCTO PA3BUTHs B NPUOOPETCHUHM HOBBIX (DH3UYECCKHX

3HAHUI;

e - CTPEMJICHHE aHAJIW3UPOBaTh M BBIABJIATH B3aUMOCBA3W IPUPO/IBIL,
o0IecTBa ¥ PKOHOMHMKH, B TOM YHCJIE C MCIIOJIB30BaHHUEM (HHU3UICCKHUX
3HAHUIM;

e - OLEHKA CBOMX JACHUCTBUM C YYETOM BIMSHHUS Ha OKPYKAKOUIYI Cpeny,
BO3MO>KHBIX TJI00AJIBHBIX TOCIEICTBUN.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHMs] mporpaMmbl MO (pU3MKE Ha YPOBHE OCHOBHOIO
obmero  oOpa3oBanust y  oOydaromerocs  OyayT  chopMHpOBaHBI
MeTanpeMeTHbIe pe3yJbTaThl, BKJTIOYAIOIITIE MO3HABaTENIbHbIC
yHUBEpCaJIbHbIE Y4eOHblEe JAECHCTBUS, KOMMYHUKATUBHBIE YHHUBEPCAJIbHBIC
yueOHbIE AEUCTBUS, PETYJIATUBHbBIE YHUBEPCAIbHBIE yUeOHbIE AEHCTBUSL.



Ilo3naBaTejibHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ

Ba3oBble Jjoruueckue 1eicTBHA:

BBISIBJSITh U XapaKT€pU30BaTh CYIIECTBEHHBIE IPU3HAKH OOBEKTOB
(ssBIEHUN);

YCTaHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(DUKAIMH, OCHOBAHHS
1U1s1 000OIIEHUS U CPaBHEHUS;

BBISIBJSITh 3aKOHOMEPHOCTU U IPOTHUBOPEUUSI B paccMaTpUBAEMBIX
(dakrax, JaHHBIX M HAOIIOACHMSX, OTHOCSIIMUXCH K (PU3HMUECKUM
SBIICHUSIM;

BBISIBJISITh IPUYMHHO-CIICJCTBEHHBIE CBSI3H MPH M3yYECHUN (PUINIECKUX
SABIGHUH © TIPOLIECCOB, JE€NaTh BBIBOJABI C  HCIOJIH30BAaHHEM
JENYKTUBHBIX U MHAYKTUBHBIX YMO3aKIOUEHUN, BbIIBUTaTh TUIIOTE3bI
O B3aUMOCBSI35X (PU3NUECKUX BEIUUNH;

CaMOCTOSITENIbHO BBIOMpATh CHOCO0 pemeHus y4eOHo# (u3ndeckoi
3a1a4n (CpaBHEHHE HECKOJIBKUX BapUAHTOB PEIICHUS, BEIOOP Hambosee
MOJIXOJIAIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble nucciienoBarejbcKue 1eHCTBUSA:

UCIIOJIb30BaTh  BOMPOCHI  KaK  HCCIEAOBATEIIbCKUN  MHCTPYMEHT
MTO3HAHUS,

MPOBOJIUTH IO CAMOCTOSITEIPHO COCTABIICHHOMY TIIJIaHY  OIIBIT,
HECJIOKHBIN (DU3UYECKUN DKCIEPUMEHT, HEOOJBIIOE HCCIICI0BAHKE
(U3UYECKOTO SIBJICHUS;

OIICHMBaTh HA NPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYCHHYIO B XOJI€ MCCIICIOBAHUS W YKCIICPUMEHTA;
CaMOCTOATENLHO  (popMynHMpoBaTh OOOOIIEHHUS ©  BBIBOABI  TIO
pe3ynbTaTaMm NpoBEAEHHOTO HAOIOICHHUSI, OTIBITA, UCCIICAOBAHMUS;
MPOTHO3UPOBATh BO3MOXKHOE JlajbHEHIee pa3BUTHE (U3UUYECKUX
MPOIIECCOB, a TAaKXXE BBIJABUTATH MPEAMNOIOXKEHHUS 00 WX Pa3BUTHHU B
HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MPUMEHSTh PAa3IMYHbIC METObI, HHCTPYMEHTHI U 3aIPOCHI MPU TTOUCKE
1 0TOOpe MHPOPMAITUU WIIA JAHHBIX C YIETOM MPEJIOKEHHON yaeOHOU
(bu3UIeCcKo 3a1a4H;

aHAJIM3UPOBATh, CHUCTEMaTH3UPOBAThH 1 UHTEPIIPETHPOBATH
WHGOPMAIIHIO Pa3IMYHBIX BUIOB U (hOPM MIPEICTABICHHSI,



CaMOCTOSITENIbHO BBIOMpaTh ONTUMANBbHYIO (GOpMYy TMPEICTABICHUS
MH(pOpMaMU M WUIIOCTPUPOBATH PEIIAEMBIE 3aJaud HECIIOXKHBIMU
CXE€MaMH, IMarpaMMaMy, HHOU rpaduKoi U UX KOMOMHALIUSMHU.

KoMmyHnKaTHBHBIE YHHBeEPCAJbHbIE YUeOHbIe HeCTBUA:

B X0Jie 00CyX/IeHUs y4eOHOro MaTepuasa, pe3yiabTaToB Jab0paTOpHbIX
paboT M TPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OO0CYXIaeMoit
TEMbl W BBICKa3bIBaTh HJECH, HALEJIEHHBIC HA pEIICHUE 3aJa4yd U
nojiepKaHue 0JaroxeaaTeIbHOCTH OOLLEHUS;

COIIOCTABIATh CBOM CYXKACHUSA C CYXICHHUAMU IPYTUX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IuyUe U CXOACTBO MMO3UIINIA;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IINCHbMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABIATh PE3YJbTaThl BBIIOJHEHHOTO (PU3NYECKOTO
OTbITa (PKCIIEPUMEHTA, UCCIICJOBAHMSI, TPOEKTA);

IIOHUMaTh M UCIIOJIb30BaTh  INPEUMYyLIECTBA  KOMAaHIHOW W
WHANBUAYAIbHON pabOThl TMpPH PEIICHUH KOHKPETHON (Qu3ndecKon
po0OIIeMBl;

IIPUHAMATh LEJIA COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBATH
AecTBUST N0 €€ JOCTHKEHMIO: paclpelesiaTh poyid, O0CYyXAaTh
IPOLECChl M PEe3yJbTaThl COBMECTHOM paloThl, 000011aTh MHEHHUS
HECKOJIBKUX JIOJICH;

BBITIOJHATH CBOIO YacTh pabOTHI, JOCTUTAss KAYECTBEHHOTO pe3yjbTara
II0 CBOEMY HAIIPaBICHUIO U KOOPAWHUPYS CBOU ACHCTBUS C IPYTHUMHU
YJIEHAMH KOMAaHJIbl;

OILICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUNA MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENbHO C(HOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSL.

PeryasiTuBHbIE yHUBEpPCAJIbHbIEC YUeOHbIE 1elCTBUS

Camoopranusanus:

BBISIBIIATH  MPOOJIEMBl B KU3HEHHBIX W YYCOHBIX CHUTyaIusX,
TPEOYIOMUX I perieHUs GU3NIeCKUX 3HAHUMH;

OPHMEHTHUPOBATLCA B PANIMUHBIX TMOAXOJAX NPHHITHS PEIICHHUH
(MHAMBUAYAJIbHOE, TPUHATHE PEIICHUS B TPYIINE, MPUHITHE PEIICHUN
rpymnmoi);

CaMOCTOSATEIILHO COCTaBIIATH AJTOPUTM pelieHUs (HU3UIECKON 3aaaun
WIA T[JJaHa WCCIEIOBaHUSA C YYETOM HUMEIOIUXCSI PECYpPCOB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTh IMpeljaraembie
BapUAHTHI pEIICHUM;



JIenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJILHBbIN HHTEJJIEKT:

JaBaTh AaJCKBATHYIO OLEHKY CHUTyallud M Ipeyiarate IUlaH €
WU3MEHEHMUS;

OOBSACHATh MNPUYUHBI JTOCTHKEHUS (HEAOCTUIKEHUsI) PE3YJIbTATOB
AeSTebHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBBI B IE€SITEILHOCTD (B TOM YHUCIIE€ B X0/ BBIIIOJIHEHHUS
(u3MYECKOro HCCIEAOBAHUA WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOSTENBCTB, U3MEHUBIIMXCS CUTyallud, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTh ce€0s Ha MECTO JpYyroro 4ejJoBeKa B XOJ€ CIOpa WIU
JUCKYCCUM Ha HAy4yHYK0 TEMy, I[IOHMMAaTb MOTHUBBI, HAMEPECHUS H
JIOTHUKY JpYroro;

MpU3HaBaTh CBOE MPaBO Ha OMIMOKY MPHU pelieHUuH (PU3MUECKUX 3a7ad
WJIM B YTBEPKICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYTOro.

HHPEAMETHBIE PE3YJIBTATDBI

K koHiy oOydenust B 7 KJjacce MpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y 00YUAIOIIMNXCSI YMEHUM:

UCIIOJIb30BaTh MOHATUSA: (PU3WYECKHUE U XUMUYECKHUE SIBJICHMUS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIEJb, TUIIOTE3a, €AUHULIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BelllecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBUKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MNPSIMOJIUHENHOE), TPACKTOPHUS, PABHOIECUCTBYIOIIAS
cwna, gedopmarus  (ympyrasi, IUTacTUYecKasi), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IbI;

paznuyath siBneHus (1udQysus, TernaoBoe ABUKEHUE YACTHI] BEIIECTBA,
PAaBHOMEPHOE JBIIKEHHME, HEPAaBHOMEDHOE [BWIKECHHUE, HWHEpLUs,
B3aMMOJEHCTBUE TEJI, PABHOBECUE TBEPABIX TEJI C 3aKPEIJIEHHON OCBIO
BpalllCHMs], Nepenada JOaBJICHUS TBEPABIMU TENaMU, XUIAKOCTAMH H
razamy, arMoc(epHoe JaBl€HHE, IUIABaHME Te€J, MpPEeBpalleHus
MEXaHUYECKOM SHEPruu) Mo ONUCAHMUIO UX XapaKTEPHbIX CBOMCTB U HA
OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh IMPOSIBJICHUE M3YYCHHBIX (U3UYECKUX SBJICHUN B
OKpY’KaloIlleM MHpE, B TOM 4YHCIe (PU3MUECKHE SIBICHHS B MPUPOJE:
IIPUMEPBI JBHKEHUS C PA3JIMYHBIMU CKOPOCTSAMU B JKMBOM U HEKMBOMN



NpUpPOJE, NEHCTBUE CWIIbI TPEHHUS B TPHUPOAEC U TEXHHUKE, BIIUSHHE
aTMoc(epHOTo JAaBJICHUS Ha KUBOW OpraHHU3M, IJIaBaHUE PBIO, phIYaru
B TEJE YEJOBEKA, IPU 3TOM IEPEBOAUTH NPAKTUYECKYIO 3a1ady B
yueOHY0, BBIJENATH CYIIECTBEHHbBIE CBOICTBA (MPU3HAKH) (PUINUECKUX
SIBIICHMI;

OMHCHIBATh HW3YYCHHBIE CBOWCTBA Tel M (U3HYECKHE SBICHHUS,
UCTIONB3Ysl  (U3WYECKHE BEIWYUHBI (Macca, OO0BEM, TMIOTHOCTD
BEILIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEHSSI CKOPOCTh, CHJIA YIIPYTOCTH,
CWJIa TSDKECTH, BEC Tela, CUia TPEHUs, JaBieHue (TBEpAOro Tena,
KUIKOCTH, Tra3a), BBITAJKHUBAIOLIAS CHJIA, MeEXaHU4eckas paloTa,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBL, KO3()(PHUIMEHT MONe3HOTO
JEeMCTBUSI MEXaHU3MOB, KUHETUYECKasl U IOTEHIMAIbHAsI SHEPTUs), IpU
ONHCAaHUU MPABUWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HUCIIOJIb3YEMBbIX
BEJIMYMUH, WX OOO3HAUEHUS U €AMHULBI (U3MUECKUX BEJIUYMH,
HAXOAUTh (DOPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (PH3UYECKYIO BETUUYHMHY C
APYTUMH BEIUYMHAMHU, CTPOUTH T'pa(QHUKU H3yUYEHHBIX 3aBUCUMOCTEH
(bu3NYECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUYECKUE SBJICHUS U IPOLECCHI,
WCIIOJIb3YS IIpaBUJIa CIOXKEHUS CHII (BAOJIb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH Ilackams, 3akoH ApxuMmena, IpPaBWIO PABHOBECHUS pblUara
(6boka), «30JI0TOE TMPaBWIO» MEXaHWKU, 3aKOH COXpPaHCHUS
MEXaHUYECKON 3HEpPIruu, Ipyu 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3alIMChIBAaTh €I0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKUE SIBJIECHUSA, MPOLECChl U CBOMCTBA TEll, B TOM
Yucli€ M B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTUPOBAHHOIO
XapakTepa: BBIIBIATH IPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHE U3 1—2 JOTMYECKUX MIAroB ¢ OMopod Ha 1—2 HM3yuYeHHBIX
CBOMCTBa  (DU3UYECKUX  SIBICHUH, (PU3NYECKUX 3aKOHAa  WIIU
3aKOHOMEPHOCTH;

pemiatb pacdy€THbIC 3a0ayd B 1—2 AEUCTBUSA, UCHOJNB3YysS 3aKOHBI U
(dbopMyIibl, cBsI3bIBAIOLINE (PU3MUYECKHE BEITMUYMHBI: HA OCHOBE aHaIM3a
YyCIOBHsl 3aJa4yd  3alUChiBaTh KpPaTKOE YCIOBHE, IOJACTABIATH
¢busnueckue BeNMWYUHBI B (DOPMYIBI U MPOBOJIUTH PACUEThI, HAXOAHUTH
CIpaBOYHBIC JaHHBIE, HEOOXOAUMBIE NJIsl PEUICHUs 3ajad, OLICHHWBATH
PEATMCTUYHOCTD MOTYYEHHON (PU3UUECKON BEIINYUHBL;

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO pEIIUTh MpU HMOMOIIU
(¢u3NYecKUX METOJO0B, B OIMCAaHUU MCCIEAOBAHUSA  BBIICIATH
MIPOBEPSIEMOE MPENOIOKECHUE (runoresy), pa3nuyath 51



MHTEPIPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT, HAXOAUTh OIIMOKH B XOJE
OMbITA, JIeJIaTh BBIBOJBI 10 €0 Pe3yJIbTaTaM;

IPOBOAMUTH OMBITHl 10 HAONIONECHUIO (U3NYECKUX SBICHUM WIH
¢uznueckux  CBOMCTB  Tel:  (GOpMyJIUpOBaTh  IPOBEpSiEMbIE
NPENNONIOKeHNs,  COOMpaTh  YCTAaHOBKY W3  MPEIJIOKEHHOTO
000pyI0BaHus, 3alUChIBATh X0/ ONbITA U ()OPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh TPSMbIE U3MEPEHHUS PACCTOSIHUS, BPEMEHHU, Macchl Tena,
0o0béMa, CHJIbI M TEeMIEpaTyphl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
nu(poBbIX MPUOOPOB, 3alUCHIBATh IOKa3aHUS MPUOOPOB € YUYETOM
3aJIaHHON a0COJIIOTHOHN MOTPEITHOCTH U3MEPCHUI;

MIPOBOJIUTH MCCIICTIOBAHNE 3aBUCHMOCTH OJTHON (PH3WUECKON BEITMUNHBI
OT JIpYroil C UCHOJIB30BAaHUEM IMPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH
PAaBHOMEPHO ABWXKYILEroCs Teaa OT BPEMEHM JBMKEHUS TeEJa, CHIIbI
TPEHMsI CKOJIBKEHUS OT Beca Tela, KadyecTBa 00pabOTKK MOBEPXHOCTEM
T€J U HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIONIAJN COTPUKOCHOBEHUS TEM,
CWJIbl YIIPYTOCTH OT YJUJIMHEHUS MPY>KUHBI, BHITAJKUBAIOLIEH CHUJIBI OT
o0béMa MOrpykEHHOM YacTH Teda W OT IUIOTHOCTU JKHUJAKOCTH, €€
HE3aBHUCUMOCTH OT IUIOTHOCTH Tena, OT TIJIyOMHBI, Ha KOTOPYIO
IIOTPYKEHO TEJI0, YCIOBHM IUIABaHUSA TEN, YCIOBUI PABHOBECUS phlUara
1 OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUU Y4E€OHOTO HCCIEIOBAHMS,
coOupaTh  yCTAaHOBKY U  BBINOJHATH  HM3MEpPEHUs,  Cieays
NpeUIOKEHHOMY IUIaHy, (UKCUPOBAaTh pE3yNbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (PU3MUYECKUX BEJIUYMH B BUJE MPEAJIOKEHHBIX TaOJIUL U
rpaduKoB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICIOBAHMUS,

MIPOBOJIUTH KOCBEHHBIE M3MEpPEHUsl (PU3NYECKUX BEIUYHUH (IMJIOTHOCTb
BEILIECTBA JKUJIKOCTH W TBEPAOrO TeEJA, CHJA TPEHUS CKOJIBXKCHMUS,
JABJICHUE BO3JyXa, BBITAIKMBAMOIIAs CHWJA, JACHCTBYIOIIAs Ha
NOTPYXEHHOE B JKUIKOCTH TENO, KOIPQPUIIMEHT MOIE3HOTO NCUCTBUSA
MPOCTBIX MEXaHU3MOB), CIEeAysd NPEAJOKEHHOW HHCTPYKUHUU: TPH
BBITIOJTHEHUH U3MEPEHUN cOOUpaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY U
BBIYMCIIATh 3HAYEHUE NCKOMOU BEJIMYNHBI;

coOnrofaTh IpaBWia TEXHUKM Oe3omacHOCTM mpu  pabore ¢
71a060paTOPHBIM 000PYIOBAaHUEM;

YKa3bIBaTh MPUHIUIIBI ACUCTBHUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIIMNECS COCYJbl, OapoMeTp,
phIyar, NOJIBUYKHBINA U HEMOJABUKHBIN OJIOK, HAKIIOHHAS! TNTIOCKOCTb;
XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha WX ONHUCAHMS (B TOM YHUCIE:



K

MOJAIINIHUKY, YCTPOHCTBO BOJONPOBOJAA, TUIAPABIMYECKUI Ipecc,
MaHOMETpP, BBICOTOMEDP, IOPLIHEBOW HACOC, apeoOMETP), HCIOJIb3Ys
3HaHHWA O CBOMCTBaX (U3BMYECKUX SIBICHMA U HEOOXOIUMBbIE
(u3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH TpPUMEPHl  (HAXOAUTh HHPOpPMAIMIO O MPUMEPAX)
MPaKTUYECKOI0 MCIOJIb30BaHUSl (PU3HMUECKUX 3HAHWA B MOBCEAHEBHOM
KHU3HU JJIs1 obecrieueHusi 6€30MacHOCTH MPH 00palieHnu ¢ mpudopamu
U TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUsI 3JOPOBbS U COONIIOICHUS
HOPM 3KOJIOTHYECKOIO ITOBEJCHUS B OKPYIKAIOIIEH Cpele;
OCYIIECTBISITh OTOOp HUCTOYHUKOB HUHPopManuu B HHTepHere B
COOTBETCTBMM C 33JaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUKW M IYyTEM CPaBHEHUS PA3JIMUYHBIX HCTOYHUKOB
BBIIETISATE MH(POpPMAIMIO, KOTOpas SBJSETCS MPOTHUBOPEUYMBOM WU
MOKET OBITh HEIOCTOBEPHO;

UCIIOJIb30BaTh MPHU  BBINOJHEHWHM Y4YEOHBIX 3aJaHUH  HAy4YHO-
NOMYJSIPHYIO  JIUTEPATypy (PU3MUECKOTO COJAEp>KaHUs, CIPaBOYHBIC
Marepuanbl, pecypcbl ceth  VHTepHET, BIAAeTh NPUEMAMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOpMALMU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOLIECHUS
HA OCHOBE 2—3 MCTOYHUKOB MH(OpMAIK GU3NIECKOTO COJIEPKaHuUs, B
TOM 4Hcie MyOJIMYHO JelaTh KPaTKUE COOOILIEHUS O pe3ysbTarax
IPOEKTOB WM Y4YEOHBIX HCCIENOBAaHUM, NPU H3TOM TPAMOTHO
WCIIONIb30BaTh M3YYCHHBIM TOHATUHHBIA ammapaT Kypca (U3HKH,
CONPOBOXK/IATh BHICTYIUICHHE MTPE3CHTALINEM;

IpU BBINOJHEHUH y4€OHBIX MPOEKTOB M HCCIEIOBAaHUI paclpenesaTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUM C IMOCTABJICHHBIMH 33Ja4aMH,
CIEIUTh 3a BBINOJHEHUEM IIJlaHA JACHCTBUM, aJEKBATHO OLICHUBATH
COOCTBEHHBI BKJaJ B  JIEITEIBHOCTh TPYNIbl, BBICTPAaUBAThH
KOMMYHHKAaTUBHOE B3aMOJEHCTBUE, YUUTHIBAsI MHEHHUE OKPYKAFOIIMX.
KOHIly oOydeHuss B 8 Kjacce mpeIMETHbIE pe3yjbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHMUIA:

UCIIOJIb30BaTh TMOHATHSA: Macca M pa3Mepbl MOJEKYJ, TEII0BOE
JBIDKCHUE aTOMOB W MOJIEKYJ, arperatHble COCTOSIHHUSI BEIECTBA,
KpUCTAJUIMYECKUE U aMOp(HBIE Tella, HACBIIICHHBIH 1 HEHACHIIEHHBIH
nap, BIAQXHOCTh BO3/JyXa, TeMIlepaTypa, BHYTPEHHSS DSHEPIus,
TEIUIOBOWM  JIBUTATENlb,  JJIEMEHTAPHBIM  JJIEKTPUYECKUN  3apsim,



AJIEKTPUUYECKOE TI0JI€, MPOBOAHUKU U JAUDJICKTPUKH, TOCTOSHHBIN
AIEKTPUUECKUN TOK, MATHUTHOE TIOJIE;

pasnuaTth SABJICHUS (TEIIOBOE paCIIMPEHUE U C)KaTHe, TeIUlonepenaya,
TEIUIOBOE  PAaBHOBECHE, CMadyMBaHWE, KaNWUISIPHBIE  SIBJICHUS,
HCIIapeHHUE, KOHJICHCAIIHS, IJIaBJICHHUE, KpUCTAJTA3AIUS
(oTBepaeBaHME), KUIIEHWE, Temulonepeaada (TEemIONPOBOJHOCTD,
KOHBEKIIUS, U3ITyYCHUE), dJIEKTPU3aLUs TeJl, B3aUMOJCHCTBUE 3apsiIOB,
JeNCTBUS AIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMOJCHCTBME MAarHuTOB, ACHCTBUE MAarHUTHOTO TOJIs HA MTPOBOIHUK
C TOKOM, DJIGKTPOMarHuTHas HWHAYKIMS) 1O ONUCAHUI0 UX
XapaKTepHBIX CBOWCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOe (PU3UYECKOe SIBJICHUC,

pacrio3HaBaTh MPOSBICHUE HW3YYCHHBIX (HU3NUECKUX SBICHHH B
OKpYJ)KalollleM MHUpPE, B TOM 4uciie (GU3UNYECKHUE SIBICHHUS B IPUPOJIC:
MMOBEPXHOCTHOE HATSDKCHUE W KalNWUISIPHBIE SIBJICHUS B TIPUPOJIE,
KpUCTaJUTbI B Tipupoje, uznydeHue CoJiHIa, 3aMep3aHHe BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHME pOCHI, TyMaHa, WHES, CHera,
AJICKTpUYECKUE SBICHHS B aTMocdepe, DICKTPUUYECTBO IKHBBIX
OpraHu3MOB, MAarHuTHOE TIojJe 3eMid, Jpedd TOoJIFoCOB, POJIb
MarHUTHOTO TIOJISI JUIsl JKU3HU Ha 3emile, MOJISIPHOE CUSIHHUE, TIPU ATOM
MEePEBOANTh  MPAKTUYECKYI0  3amady B Y4eOHYI0,  BBIJACIATH
CYIIIECTBEHHBIC CBOMCTBA (IIpU3HAKU) (DU3NUSCKUX SBJICHUM;
OTNHMCBHIBATh HW3yYCHHBIC CBOMCTBA Tel U (HU3NYECKUE SBJICHHS,
UCTIONB3Ysl (U3UYECKUE BETMUMHBI (TEMIIEpaTypa, BHYTPEHHSISI SHEPT U,
KOJIMYECTBO TEIUIOTHI, yJeJibHas TEIJIOEMKOCTh BEIECTBA, yJeJbHAs
TEIUIOTa TUTABJICHUS, yJENIbHAs TEIUIoTa MapooOpa3oBaHuUs, yACIbHas
TEIUIOTa CrOopaHMsl TOIUIMBA, KOA(DOHUIIMEHT TOJIE3HOTO JCHCTBUS
TEIJIOBOM  MAIIIUHbI, OTHOCUTEJIbHAS  BJIAXHOCTh  BO3/yXa,
ANEKTPUYECKUN 3apsil, CUJIa TOKa, OJIEKTPUUYECKOE HamlpsiKeHue,
COIIPOTHBJICHWE MPOBOJHUKA, YJEIbHOE COIPOTHUBIICHHWE BEIIECTBA,
paboTa U MOIITHOCTh AJEKTPUUECKOTO TOKA), MPU ONMMCAHUU TTPABUILHO
TPaKTOBaTh (PU3MUECKUN CMBICI HCTIOIB3YEMbIX BETMYHH, 0003HAYCHUS
U CIUHATB PU3HUECKUX BEIUYHH, HAXOIUTh (POPMYIIBI, CBSI3BIBAIOIIHEC
TaHHYI0 (U3UYECKYI0 BEIMYHHY C APYTHMH BEIMYMHAMH, CTPOWTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUYNH;
XapaKTepu30BaTh CBOMCTBa TeJ, (PU3MUECKHE SIBICHUS W TPOLECCHI,
HCTOJIb3ysl OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KHHETHYECKON TeOpUn
CTPOCHHMSI  BEILECTBA, NPUHLMUI  CYNEpPHO3UIMU  Tojnedl  (Ha



KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH Oma ist
yJacTka 1enu, 3aKkoH /[xoyns—Jlenna, 3ak0H cOXpaHEHUs SJHEPTUH, ITPU
ATOM J1aBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alUCHIBATH €ro
MaTeMaTUYECKOE BbIPAKEHHUE;

OOBSACHATH (PU3NYECKHE TMPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE  CHTyallud  NPaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITh PUUYUHHOCIICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX IIaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (DU3UUECKUX
SABJICHUM, (PU3NYECKUX 3aKOHOB UJTM 3aKOHOMEPHOCTEH;

pemars pacy€THbIC 3aayu B 2—3 JIEUCTBUS, HUCIOJIBb3YS 3aKOHBI U
dbopMyIibl, cBsi3bIBatONINE (U3MUECKHE BETUYMHBI: HA OCHOBE aHaIM3a
yCJIOBUS 33J]a4M 3allMChIBATh KPATKOE YCJIOBUE, BBISIBISATH HEAOCTATOK
JAHHBIX JUJIS PEIICHHs] 3aJladyd, BBIOMpATh 3aKOHBI U (OpMyIbI,
HEOOXoAUMBIC ISl €€ pEIleHHUs, MPOBOJIUTH PAcdyE€Thl MU CPaBHUBATH
MOJIyYEHHOE 3HAaYeHUe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMH
JTAHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIU
(bU3UYECKUX METOJIOB, UCIIONB3Yysl OMMCAHUE MCCIICAOBAHMS, BBIICISATh
MIPOBEPSEMOE TPEANOJIOKEHNUE, OIEHUBATh IPABUIBHOCTh TMOPSIKA
MIPOBE/ICHMSI HCCIIEIOBAHUS, €JIaTh BHIBOJIBL;

MPOBOAUTL OMNBITHI MO HAOMIOACHUIO (DU3UYECKUX SBICHUNA WU
(bu3MYEeCKUX CBOWCTB TeN (KamWJUIAPHBIC SIBJICHUS, 3aBUCHUMOCTH
JaBJICHUs BO3/yXa OT €ro o0béMa, TeMIeparypbl, CKOPOCTH MpoIiecca
OCTBHIBAHMSI M HArpeBaHHs NpPU MU3IYYEHUH OT LBETa H3Iy4arollen
(mornomaroei) MOBEPXHOCTH, CKOPOCTh HCHApEHUss BOABI OT
TeMIEPATyphbl KUJKOCTH U IUIOIMIAAA €€ MOBEPXHOCTH, JICKTpU3AIUS
T€l W B3aUMOJECHUCTBUE DJICKTPHUUECKUX 3apsioB, B3aWMOJICHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yaJIM3alllsl MAarHUTHBIX MOJICH MOCTOSHHBIX
MAarHuToB, JCHCTBUS MarHUTHOTO TMOJiI Ha MPOBOJHUK C TOKOM,
CBOKWCTBA 3JIECKTPOMArHWTa, CBOMCTBA JJIEKTPOJABUTATENS MOCTOSHHOTO
TOKa): (OpMyIUpOBaTh MPOBEPSEMbIC MPEINOIOKEHUSI, COOUPATh
YCTAaHOBKY M3 MPEIJIOKEHHOTO0 000pYJOBaHUS, OMUCKHIBATh XOJI OIbITa
1 (HOpMyIHpPOBaTh BHIBO/IBI;

BBINIOJIHATh MPSMbIE HM3MEPEHHS TEeMIIepaTypbl, OTHOCUTEIHLHOU
BJIAJKHOCTH BO3/AyXa, CWJIbl TOKA, HANPSIKEHUS C HCIOJb30BAHHEM
aHAJIOTOBBIX MPUOOPOB U JTATUYMKOB (PU3NYECKUX BEIMYUH, CPABHUBATH
pe3ynbTaThl  HM3MEpPEHHl ¢  y4y€ToM  3aJaHHOM  abCOJIOTHOM
MOTPEITHOCTH;



MIPOBOJIUTH MCCIICIOBAHNE 3aBUCHMOCTH OJTHOM (PH3WUECKON BEIIMUNHBI
OT JPYro C HCIOJIb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTh
COTPOTHUBJICHUSI TIPOBOJHUKA OT €r0 JJIMHBI, IUIOMIAIN TOMEPEYHOrO
CEUYCHHS] U YJIETBHOTO COINPOTHUBIICHHS BEIIECTBA MPOBOJHUKA, CHUIIBI
TOKa, WIYIIETO0 Yepe3 MPOBOJHHUK, OT HAIMPSDKEHWS Ha IPOBOJHHUKE,
WCCIIEIOBAaHUE IIOCIECOBATEIFHOTO M MapajUIebHOTO COCAMHEHUN
MPOBOJHMKOB): TJIAHUPOBATH HCCIEAOBAaHHUE, COOMPATh YCTAaHOBKY WU
BBITIOJIHATh U3MEPEHUS, CIEysl MPEAI0KEHHOMY TUTaHy, (DUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOiHIl U TpadUKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS,

MPOBOJINTh KOCBEHHBIC HM3MEPEHUS (PU3MUECKUX BEIMYMH (yAeITbHAS
TEMJIOEMKOCTh BEIIECTBA, COMPOTUBJICHUE TMPOBOJHUKA, paboTa u
MOIIIHOCTb AJIEKTPUUECKOTO TOKA): MJIAHUPOBATh U3MEPEHUS, COOUPAThH
AKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, CIIEIYs MPEJI0KEHHON UHCTPYKIIUH,
Y BBIYHCIIATH 3HAYCHHUE BEIIMUNHBI,

coOnMoaTh MpaBUja TEXHUKM O€30MacHOCTH Mpu  pabore ¢
1a60paTOPHBIM 000PYAOBaHUEM;

XapaKTepU30BaTh MPUHIUIIBI JACHUCTBUS U3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOWM Ha WX OMHUCAHHS (B TOM YHUCIE:
CHUCTEMa OTOIUICHUS JIOMOB, TUTPOMETP, TTapoBasi TypOMHA, aMIIepMETD,
BOJIBTMETP, CUETUMK DICKTPUICCKON IHEPTUH, IEKTPOOCBETUTEIHHBIC
puOOPHI, HarpeBaTelibHbIC AIIEKTPONPUOOPHI (mpumepsr),
ANEKTPUUECKUE MPETOXPAHUTENH, IJICKTPOMATrHUT, DJIEKTPOIBUTATEIb
MMOCTOSTHHOTO TOKAa), WMCIOJB3ysS 3HAHUS O CBOWCTBaX (HU3UYECKUX
SBIICHUHN ¥ HEOOXOAUMBIE (PU3NIECKIE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIIbHbBIE
npuoOpel MO CXeMaM W CXEMaTUYHBIM PHUCYHKaM (JKUJIKOCTHBIH
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIIb BHYTPCHHETO
CTOpaHHUs, IEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBI JIEKTPUUIESCKHIX
Herne ¢ TMOCNeNOBaTeIbHBIM M IMApauICNbHBIM  COCIUHEHHEM
AJIEMEHTOB,  pas3iuyasi  YCIOBHbIE  OOO3HA4YEHUSI  DJIIEMEHTOB
AIEKTPUUECKUX LIETICH;

MPUBOANTh TPHUMEPHl  (HAXOAUTh HWHPOpPMAIIMIO O TpPUMEpax)
MPAKTUYECKOTO WCIOJIb30BaHUS (PU3HUCCKUX 3HAHWKA B TTOBCEIHEBHOM
KU3HU ISl 0OecrieueHnst 0€30MacHOCTH MPU OOpallleHuH ¢ Ipudopamu
U TEXHUYECKUMH yCTPONUCTBAMHU, COXPAHEHUS 37I0POBBS U COOJIIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUSI B OKPY’KaIOIEH CpeIe;



K

OCYIIECTBJIATh TOWUCK WHpoOpManuu (U3UIECKOTO COJACPKAHUS B
NHTepHeTe, Ha OCHOBE WMEIONIUXCS 3HAHUA W TYTEM CpPaBHCHHS
JOTIOJTHUTENBHBIX HMCTOYHUKOB BBIJICTATh HMH(POPMAILIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON UM MOKET OBITh HEJIOCTOBEPHOIA;
WCIIOJIb30BaTh TPHU  BBINIOJHCHWHM Yy4YEOHBIX 3aJaHUNd  HAy4dHO-
MOMYJISIPHYIO JINTEPaTypy (PU3NUECKOTO COJACpKAHUSA, CIPABOUYHBIC
MaTepuaibl, pecypchl cetm  VHTepHET, BIageTh MOpUéMaMu
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus WHOOpPMAIMU U3 OJHOM
3HAKOBOM CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC NMUCHMEHHBIC M KPATKHE YCTHBIC COOOIICHUS,
0000mmass uHPOpPMAIUIO W3 HECKOIBKUX HMCTOYHUKOB (PU3NUECKOTO
colepKaHusi, B TOM 4YHCIEe NyOJUYHO TMPEACTABISTh PE3yIbTaThl
MPOEKTHOM WJIM HUCCJIEAOBATENIbCKOM  JIEATETbHOCTH, TPU HTOM
IPaMOTHO HCIIOJIb30BaTh M3YUYEHHBINM TMOHSATUWHBIN amnmapaTr Kypca
(M3UKH, COMPOBOXKIATH BRICTYIUICHHE MTPE3CHTAIIHNCH;

MIPU BBITIOJTHEHUN YYEOHBIX IMPOEKTOB M HCCICIOBAHUN (DU3UIECKUX
MIPOIIECCOB PaCIpeNeNsiTh 00SI3aHHOCTH B TPYMIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 3aJla4aMU, CJICAUTh 32 BHIMOJHEHUEM ILJIaHA JIEUCTBUI
U KOPPEKTUPOBATh €r0, aJIKBaTHO OLICHUBATh COOCTBEHHBINM BKJIAJl B
TESTENHHOCTD TPYIIIIEI, BBICTPAWBATh KOMMYHHUKATHBHOE
B3aMMOJICUCTBHE, POSBIISS TOTOBHOCTh Pa3peniaTh KOH(IUKTHI.

KOHIly oOyueHus B 9 KJjacce MpeaMETHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YHAIOITUXCS] YMEHUIA:

HCIIOJIb30BaTh MOHSATHS: CHCTEMa OTCU€Ta, MaTepHalibHas TOYKa,
TPaeKToOpHs, OTHOCUTEIBbHOCTb MEXaHUYECKOTO JIBUKEHUS,
nepopmanus (yrnpyras, IiacTuueckas), TpeHUE, LIEHTPOCTPEMUTEIBHOE
YCKOpEHHUE, HEBECOMOCTh U IMEPETPYy3KH, LEHTP TSAKECTH, aOCOIFOTHO
TBEPJOE TEJIO, LEHTP TSKECTH TBEPIOrO Tella, pPABHOBECHE,
MEXaHW4YeCKre KOJeOaHUsI M BOJHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK,
AJIIEKTPOMATHUTHBIE BOJIHBI, IIKajda 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M J1aIbHO30PKOCTb, CIIEKTPBI UCITyCKaHUS U MOTJIOIIEHUS,
anb(da, OeTa- ¥ raMMa-U3IyUYeHHs, U30TOIBL, siAEpHAsl DHEPIeTHKA,

paznuyaTh SBJIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE
JIBW)KCHHE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE NBIKEHUE, CBOOOTHOE
[aJIcHue  TeJl, PAaBHOMEPHOE  JBWKEHUE IO  OKPYKHOCTH,
B3aMMOJICIICTBUE  TEJ, PEAKTHUBHOE JBIXKEHHE, KoJeOaTeIbHOe
IBW)KCHHE (3aTyXallllueé U BbIHYXJCHHbIE KoyieOaHUs), PE30HaHC,
BOJHOBOE  JIBH)KEHHE,  OTPaXXE€HUE  3ByKa,  MPSIMOJIMHEHHOE



pacrpoCTpaHEHHEe, OTPAXEHWE W IPEIOMIICHHE CBETA, IIOJIHOE
BHYTpEHHEE OTPaXCHHE CBETa, Pa3liokKeHHEe Oeloro CBeTa B CIEKTP U
CIIOKEHUE CIEKTPAIBHBIX LBETOB, AUCIEPCHSI CBETA, E€CTECTBEHHAs
pPaZ0aKTUBHOCTb, BOBHUKHOBEHUE JIMHEHYATOTO CIEKTpa U3IyUYCHHS)
[0 ONHMCAaHUIO HUX XapaKTEPHBIX CBOWCTB KW HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOe SBICHHE;

pacno3HaBaTh IPOSIBJICHUE M3YYECHHBIX (U3MYECKUX SBJICHUM B
OKpy>XarolleM Mupe (B TOM uucie (U3NYECKUE SIBJICHUS B MPHUPOJE:
IPWINBBl W OTIUBBI, JBWXKEHHE IulaHeT (COJIHEYHOW CHCTEMBI,
PEaKTUBHOE JBUKEHUE JKHUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMHYECKHE BOJHBI, I[yHaMH, 3XO,
1[BETa TEJI, ONTHYECKUE SBJICHUS B MPUPOE, OMOJOTrHUECKoe AeicTBHE
BUJUMOTO, YJIbTPa(UOIETOBOTO M PEHTIEHOBCKOIO  M3IY4YEHHI,
€CTECTBEHHbI  paJUOaKTHBHBIA  (OH,  KOCMHUYECKUE  JIyUH,
PAaAMOAKTUBHOE H3JIyYEHUE MPUPOJIHBIX MHUHEPAJIOB, JCHCTBUE
PAAMOAKTUBHBIX M3JyYEHHA HA OpraHu3M 4YeJoBEeKa), IpPU STOM
NEPEeBOJUTh  NPAKTHUECKYK 3a7adyy B  y4uyeOHYI,  BBIICIATH
CYLLECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SBICHUI;
ONUCHIBATh HW3YYECHHbIE CBOMCTBA Tel M (U3MYECKHE SIBICHMS,
UCIIONB3Yysl (PU3NUYECKHE BEJIIMYMHBI (CPEAHSISt U MTHOBEHHAs CKOPOCTb
TeJIa IIPU HEPABHOMEPHOM JIBMKEHHUH, YCKOPEHHE, IEPEMELIEHUE, ITYTh,
yIJoBasi CKOpPOCTb, CWJIA TPEHUsS, CHJIA YHPYTOCTH, CHJA TSIKECTH,
yCKOpeHue CBOOOJHOIO MaJeHUs, BEC Tejla, UMITYJIbC Teja, UMILYJIbC
CHJIbI, MEXaHWueckass paboTa M MOIIHOCTb, MOTEHIUAJIbHAS SHEPTUs
TeJla, TOAHATOTO HaJl MOBEPXHOCTBIO 3€MJIM, MOTECHIMAIbHAS dHEPIUs
C)KaTOW IMPYKWHBI, KUHETUYECKAsl DSHEPrus, IOJHAs1 MEXaHU4ecKas
SHEprusi, Mepuoj U YacToTa KoJeOaHWMH, JJIMHA BOJIHBI, TPOMKOCTbH
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, IIOKA3aTellb IPEIOMIICHUS
Cpenbl), TIPU OIMUCAHUHM TPABWIBHO TPAKTOBATh (DM3MUECKHUN CMBICI
UCIIOJIb3YEMBIX BEJIIMYUH, OOO3HAYEHUs] M EAMHMILBI (PUINUECKUX
BEJIMYUH, HaXOAUTh (POPMYJIbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYIMMH BEJIMYMHAMH, CTPOUTh IpaUKU H3YYEHHBIX
3aBHCHUMOCTEHN (PU3NIECKUX BEITUYHH;

XapaKTepHU30BaTh CBOWCTBA Tell, (PU3UYECKHE SIBJICHUS WU MPOLECCHI,
HCIIOJIb3Ysl 3aKOH COXPAaHEHUS 3HEPIUH, 3aKOH BCEMUPHOTO TATOTECHMUS,
IIPUHLUI CYNEPHO3ULUU CHJI, MPUHLUII OTHOCUTENBHOCTH ['amwmies,
3aK0HbI HpIOTOHA, 3aKOH COXpAaHEHMS UMITYJIbCa, 3AKOHBI OTPAXKEHUS U
MIPEJIOMIIEHUSI CBETA, 3aKOHBI COXPAHEHMS 3apsAA0BOIO M MACCOBOTO



yycesNl TMpU ANEPHBIX peakUMsX, MpU ITOM J1aBaThb CIIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3aMMHUCHIBATh €T0 MATEMAaTHIECKOE BBIPAKEHUE;
OOBSICHATh (PU3NYECKUE IMPOLIECCHl U CBOMCTBA TEJ, B TOM 4YHCJIE U B
KOHTEKCTE  CHTyaluld  IPaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh TPUYUHHO-CJIE/ICTBEHHBIE CBSA3H, CTPOUTHh OOBSICHEHUE U3 2—
3 JIOTMYECKMX IIaroB C ONOpPOM Ha 2-3 H3yYECHHBIX CBOMCTBA
bu3nyecKuX SBICHUN, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pemiate pacuéTHble 3aaud (OmuparolMecss Ha CcuctemMy u3 2-3
YpaBHEHHUH), HCNONb3Yysl 3aKOHbl U  (QOPMYJbl, CBS3bIBAIOIINE
¢bu3nueckne BETWYMHBI: Ha OCHOBE aHalM3a YCJIOBUA 3a7auud
3aMUChIBATh KPAaTKOE YCIOBHE, BBISBIATh HEJOCTAIONIME WM
M30BITOYHBIE JaHHbBIE, BBIOUPATh 3aKOHBI U (POPMysbI, HEOOXOIUMBIE
JUIsL PELICHMs], MPOBOAWUTH PACUYETHl M OLCHUBATh PEATUCTUYHOCTH
MOJIyYEHHOT0 3Ha4Y€HUs (PU3NUECKON BEIIMYUHBL;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PpEIIUTh MpPU MOMOLIU
(bu3MYECKUX METOJOB, MCIIONB3Ys OMMCAHUE MCCIICIOBAHMS, BBIICIATD
IIPOBEPSIEMOE TIPEIAIIOJIOKEHNE, OLEHUBATH IPABUIBHOCTH IOpsIKa
IIPOBEJICHMSI MCCIIEIOBAHUsA, JENaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIOJIEHUI U OIIBITOB;

MPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (U3UYECKUX SBJICHUA WIH
bu3nuecKux CBOMCTB Tel (M3yueHne BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSI SHEPTUH, 3aBUCUMOCTh MepHoja KoieOaHUuN MpyKUHHOTO
MasTHHKA OT MAacChl Ipy3a U )KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTD OT
aMIUTUTYJbI MaJIbIX KoOJIeOaHWH, NPSIMOJUHEHHOE pacIpOCTpaHCHUE
CBETa, pa3joKeHHe Oenoro cBeTa B CIHEKTP, H3YYEHUE CBOMCTB
M300paxKeHMsl B MJIOCKOM 3€pKaJie U CBOWCTB U300paKEHUs MpEeIMETa B
coOuparole JuH3€e, HaOJI0/IEHUE CIUIONIHBIX U JIMHEWYaThIX CIIEKTPOB
U3JIyYEHHSI): CAMOCTOSITEIIbHO COOMpPAaTh YCTAHOBKY W3 H30BITOYHOTO
Habopa 000pYyIOBaHMs, OMHCHIBATH XOJ OMNBITAa U €r0 PE3yJbTaThI,
(GbopMyJIpOBaTh BHIBOIBI;

OPOBOAUTH TPU HEOOXOAMMOCTH CEPUI0 TPSIMBIX HU3MEPEHHIA,
onpeseNsisi CpeAHee 3HAaYeHHE H3MepsieMol Beln4yuHbl ((okycHoe
paccTostHue coOuparomeld JUH3bI), 00OCHOBBIBAaTH BBIOOP crmocoda
U3MEepeHus (U3MEPUTETHHOTO TPHOOopa);

IPOBOAMTH HCCIIEOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTh IIyTH OT BPEMEHHU
IIpU PaBHOYCKOPEHHOM JBMKEHHM 0€3 HauaabHOW CKOPOCTH, IEpUOAA
Koje0aHui MaTeMaTHYeCKOr0 MasiTHUKA OT JAJIMHBI HUTH, 3aBUCHUMOCTH



yIJjla OTPaXEHUsl CBETa OT yrila MaJeHMs U yIia IPeIOMJICHUs OT yria
MajJeHus1): IJIAHUPOBATh MCCIEIOBAHNUE, CAMOCTOSITENBHO COOUpPATH
YCTaHOBKY, (DPUKCUpPOBaTh pEe3yibTaThbl IOJYYEHHOW 3aBUCUMOCTU
(¢u3NYeCKUX BEJIMYUH B BUJE TAOIUI U rpauKoOB, J1€JaTh BHIBOABI 1O
pe3ynbTaTam UCCIIeI0BaHNUS;

MPOBOANTH KOCBEHHBIE H3MEpPEHHUS (U3HUECKUX BEIMYHUH (CpemHss
CKOPOCTb M YCKOpPEHHE Tela NpH PaBHOYCKOPEHHOM JIBH)KEHHH,
YCKOpEHHUE CBOOOJIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHMsI CKOJIbKEHUS, MeXaHudeckass padoTa MU MOUIHOCTb, 4acTOTa U
nepuoj, KoJleOaHW MaTeMaTHYeCKOr0 M MPYKUHHOTO MAasTHUKOB,
ONTHYECKas Cuja COOMparoIIed JIMH3bI, pPAJUOAKTUBHBIA (OH):
IUTAHUPOBATh U3MEPEHUs], COOUPaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIIOJIHATh ~ U3MEPEHUS, CIIEAysl NPEUIOKEHHONM  MHCTPYKIIMH,
BBIYMCIIATh 3HAYEHWE BEJIIMYMHBI W AHAJU3UPOBATh IIOJYYEHHBIC
pEe3yJIbTATHI C YYETOM 3aJJaHHOUW MOTPEIIHOCTH U3MEPECHUM;

coOnMoaTh MpaBUja TEXHUKM O€30MacHOCTH Mpu  pabore ¢
1a60paTOPHBIM 000PYAOBaHUEM;

pa3ianyaTh OCHOBHBIE NPU3HAKK HM3YYEHHBIX (U3MUECKUX MOJENCH:
MaTepuagbHas TOUKa, a0COJIFOTHO TBEPAOE TENO, TOUCYHBIH HCTOUHUK
CBETa, JIy4, TOHKAas JIMH3a, IJIAaHETapHas MOJENb aToMa, HYKJIOHHas
MOJIEJIb aTOMHOT0 SIAPa;

XapaKkTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OINOPOHl HAa WX ONUCAaHUS (B TOM YHUCIHE:
CHOUIOMETp, JATUUKHU IOJOKEHHUS, PACCTOSIHUS U YCKOPEHHUs, paKeTa,
9XO0JIOT, OYKH, MEPUCKOI, (oTroanmapar, ONTUYECKHE CBETOBO/IbI,
CHEKTPOCKOIN, J03UMETp, Kamepa BuiibcoHa), MCHONB3Yys 3HAHUS O
CBOMCTBaX (PU3MUYECKUX SIBICHMA U HEoOXOAuMble (U3HUECKUE

3aKOHOMEPHOCTH;
HCIOJB30BaTh CXEMbl W CXEMaTUYHbIE PUCYHKH  H3YUYCHHBIX
TEXHUYECKUX YCTPOWCTB, M3MEPUTEITBHBIX puoopoB u

TEXHOJIOTHUECKUX TMPOIIECCOB MPU PEIICHUH YYEOHO-TTPAKTUUECKUX
3a/lay, ONTUYECKHUE CXEMBbI JIJISi MIOCTPOCHUS M300paKeHHUI B MIIOCKOM
3epKajie U coouparomiei JmH3e;

MPUBOANTh TPHUMEPHl  (HAXOAUTh HWH(POpPMAIIMIO O TpPUMEpax)
MPAKTUYECKOT0 UCIOJIb30BaHUSl (PU3MUECKUX 3HAHUWA B TOBCEAHEBHOM
KU3HU ISl 0OecrieueHnst 0€30MacHOCTH MPU OO0pallleHuH ¢ Ipudopamu
U TEXHUYECKUMH yCTPONUCTBAMHU, COXPAHEHUS 37I0POBBS U COOJIIOICHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH Cpefie;



e OCYIIECTBIATH MOUCK HHPOpManuu (U3NYECKOTO COACPKAHHUS B
WNutepHere, camocTodTenbHO (DOpMynupyss TMOUCKOBBIM  3ampoc,
HaxXOAUTb  IIyTM  ONPEACIIEHUS  JOCTOBEPHOCTH  MOJY4YEHHOMN
uH(OpMAIMM HAa OCHOBE HWMEIOIIMUXCS 3HAHUW M JIOMOJHHUTEIbHBIX
HWCTOYHUKOB,

e UCMOJB30BaTh IMPU  BBHINNOJIHEHUU YYEOHBIX 3aJ]aHUNl  HAy4HO-
NOMYJSIPHYIO  JIUTEPATypy (PU3MUECKOrO COAep>KaHus, CIPaBOYHBIC
Marepuanbl, pecypcel cethu  MHTepHer, Bimamers IpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOpMALMU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIE COOOIICHHUS HA OCHOBE
MH(pOpPMallUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO COACpIKAHMS,
myOJIUYHO MIPEJICTABIIATD pe3ybTaThl IIPOEKTHOM 1581051
MCCIIEIOBATENIbCKOM JEATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
M3YYEHHBI TNOHATUIHBIN anmapar u3y4aemoro paszaena (U3MKA H
COTIPOBOXK/IaTh BBICTYIUICHUE TMPE3CHTANHMECH C YYETOM OCOOCHHOCTEH
ayIUTOPUUA CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
No KoauuecTBO 4acoB
HaumenoBaHue pa3jie/ioB JuieKTpOHHBIE (LG poBbIe)
n/ KouTpoabHbIe IpakTuueckue
U TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
n padoThI padoThI
Pa3nes 1. ®dusuka u eé posib B NO3HAHUM OKPY/KAIOLIEr0 MHUPa
bubmuoreka [JOK
1.1 ) - 2
MK = Hayka o PHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
1.2 duznvecKue Be 2 1
VSHHCCIIE BETIAHHbL https://m.edsoo0.ru/7f416194
13 EcrecTBeHHOHay4HBIN ) 1 bu6nuoreka [IOK
’ METOJ MO3HAHUA https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasznea 2. [lepBoHayaibHbIe CBEJEeHUS 0 CTPOCHUU BelleCTBA
bu6mmorexa [IOK
2.1 1
Crpocnue peiiecTsa https://m.edsoo.ru/7f416194
JIBrkeHue u
2.2 B3aHUMOJICHCTBHEC YaCTH 2 1 bubmmorera [JOK
' A . https://m.edsoo.ru/7f416194
BEIIIECTBA
)3 ArperaTHbl€ COCTOSIHUS ) bu6nuoreka LIOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
Hroro no pasneny 5



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

Pa3znen 3. /IBu:keHHe U B3aUMOeiicTBHE TeJl

bubmuoreka [JOK
3.1 MexaHnuecKkoe OBUKEHUE 3
https://m.edsoo.ru/7f416194
19 Wuepius, macca, 4 bu6mmorexa [{OK
’ [JIOTHOCTH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 .B 14
Cuna. Buppt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Pa3znea 4. /laBiienne TBEPABIX TeJl, s KHAKOCTEH U ra3oB

Hasnenue. llepenaua

41 JIABJICHUS TBEPIBIMU 3 bu6mmorexa [{OK
' TeJIaMU, )KUIKOCTSIMU U https://m.edsoo.ru/7f416194
rasaMu
bu6mmorexa [IOK
4.2 aBJICHUE oc 5
JlaBnenue xuaKoctn https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 A 6
T™OC(EpHOS MaBNCHHE https://m.edsoo.ru/7f416194
JleiicTBUE KUAKOCTH U T'asza
4.4 Ha 1or 6HHOE B HUX 7 bubmmorera [TOK
’ Py https:/m.edsoo.ru/7f416194
TEJI0
Hroro no pazneny 21

Pa3nea 5. PaGoTa m Mo1HOCTD. JHeprus

5.1

PaGoTa 1 MOLIHOCTH

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



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

bu6mmorexa [IOK

2 I1 1
> POCTRIC MEXAHHEMET > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
>3 Mexatireckas sHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
BIIEE KOJIMYECTB
OBII O ¢1BO 68 12

YACOB I10 ITPOIT'PAMME



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

8 KUIIACC

HaumeHoBaHue KouunyecTBo 4acos
Ne DJIeKTpOHHbIe (HM(ppOBbIE)
pa3eioB H TeM KonTposabHbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYpPChI
NMporpaMMsl padoThI padoThI
Pa3nen 1. TerioBble siBj1eHUs
L1 CrtpoeHue u cBolicTBa 7 Bbubmmoteka LJOK
’ BEILECTBA https://m.edsoo.ru/7f4181ce
bubnuoreka [{OK
1.2 T 21 1 5
CIIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckne U MAarHUTHbIE SIBJIEHUS
DIIEKTpUUYECKHE
71 3apsiibl. 3apsyKEHHbIE 7 1 bubnmnorexa [JOK
’ Tela U UX https://m.edsoo.ru/7f4181ce
B3aMMO/ICHICTBUE
27 ITocrossHHBIH 20 ) 7 bubmuorexa [JOK
’ 3JIEKTPUYECKUM TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [IOK
23 M 6 1 1.5
ATHHTHRIC ABTCHHA https://m.edsoo.ru/7f4181ce
24 DJIEeKTpOMarHUTHas 4 bu6mmorexa LIOK
’ WHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3



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

14.5
OBILEE KOJIMYECTBO 68 4
YACOB I10 ITPOIT'PAMME
9 KJIIACC
KommuecTBo yacos DNEeKTpOHHbIE
K - (undpossie)
Ne /i HaumenoBanue pa3ienoB U TeM Beero OgITPOJH:HBIe p6aKTquCKHe oBpasoBaTeNbHEIE
IPOrPaMMBI paboThI paboTHI pecypebl
Paznen 1. Mexanuueckue siBIEHUS
11 JIBmkeHue Ten BOJIM3U MOBEPXHOCTH 3eMITH 16 1 bubmoreka [JOK
' U TpaBUTALIUSA https://m.edsoo.ru/7f41a4a
Uroro na narnenv 16
Paznen 2. Mexanudeckue KojaeOaHusi U BOJTHBI
2.1 Mexanundeckue KoueOaHus 7 3 buomiorexa LIOK
https://m.edsoo.ru/7f41a4a
2.2 MexaHudeckue BOIHbBI. 3BYK 5 1 1 buomiorexa LIOK
https://m.edsoo.ru/7f41a4a
Hroro no pazpeny 12
Paznen 3. DnekTpoMarHUTHOE MOJIE U AJIEKTPOMArHUTHBIE BOJTHBI
31 DNEeKTPOMArHUTHOE T0JIE U 4 | bu6muotexa [IOK

QJICKTPOMAruuTHLIC BOJIHBI

https://m.edsoo.ru/7f41a44




Hroro no pasacity

Paznen 4. CBeToBBIE SIBIIEHUS

bubmnoreka IJOK
4.1 3aKOHBI PACIIPOCTPAHEHUS CBETA 6 https://m.edsoo.ru/7f41a4a
bubmuoteka [JOK
4.2 JIMH3BI U ONITHYECKHUE IPUOOPBI 4 https://m.edsoo.ru/7f41a4a
4.3 Pasnosxenue 6eoro cBera B CIEeKTp 1 bubmoreka [JOK
https://m.edsoo.ru/7f41a4a
Wroro no pazneny 11
Pasnen 5. KBauToBEIE IBIICHUA
5.1 Hcnyckanne ¥ OTJIONIeHUE CBETa aTOMOM 3 bubmorexa HOK
' Y https://m.edsoo.ru/7f41a4a|
bubmnoreka IJOK
52 CTtpoeHne aTOMHOTO sIpa 5
P o https://m.edsoo.ru/7f41a4a
bubmuoreka [JOK
53 S 6
ACPHHIC peariiny https://m.edsoo.ru/7f41a4a
Wroro no pazneny 14
Paznen 6. Ctpoenue u 3Bonmonust Beenennoi
bu6mmoreka [JOK
6.1 Crpykrypa Beenennoit. 3BE3 /b1 2

https://m.edsoo.ru/7f41ada

A




bubmmoreka [{OK

6.2 Oposmonus BeeneHHol 2 https://m.edsoo.ru/7f41a4a
A
Hroro no pazpeny 4
Paznen 7. [ToBTOpuTenbHO-00001IAI0ONIHIA MOTYJTH
6.1 [ToBTOpeHue u 0600IIeHHE COIep KaHUs 7 bubmoreka [JOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a
Hroro no pazpeny 7

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KosnuecTBo 4acoB
DJIeKTPOHHBIE
n | Tema ypoka K 1 ungposrie
/ P Bcero p;;::::ﬂbnme p;:;)lil:qemue oOpa3oBaTe/ibHbIE
I pecypcesbl
1 ®du3nka — Hayka o npupoae. SABnenus 1
npupoibl. PU3NUECKUE SIBICHUS
) MexaHunyeckue, TENI0BbIe, EKTPUIECKHE, 1
MarHUTHBIE, CBETOBbIE, 3BYKOBBIC SIBJICHUS
3 DuU3NYECKUE BEJIUYMHBI U UX U3MEPEHUE 1
VYpok-uccnenosanue "M3mepenne
4 TEMIIepaTyphl IIPU IIOMOIIU KHJIKOCTHOT'O 1 1
TEPMOMETPA U JaTYMKa TeMiepaTypbl”
Kak ¢usuka u agpyrue eCTeCTBCHHBIC HAYKH
5 M3y4aroT npuponay. EcrecTBeHHOHAyYHBIN 1 bubnmnoreka [JOK
MeTo mo3HaHus. Onucanue GU3NIECKUX https://m.edsoo.ru/ff09f72a
SIBJIEHU C MIOMOILBIO MOJENEN
VYpok-uccnenosanue "[IpoBepka runoressl:
6 JAIbHOCTH MOJIETA IIaApUKa, ITyIIEHHOTO 1 1
TOPU30HTAILHO, TEM OOJIBIIE, YeM OOJIbIIe
BbICOTA ITycKa"
7 Crpoenue BeniecTBa. ONBITHI, T0OKA3bIBAIOLINE 1 bu6mmoreka [IOK
JIUCKPETHOE CTPOCHUE BELIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBryKeHHE YacTHIl BEIISCTBA 1 Bubanorexa HOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccinenoanre «ONbIThI 10 HAOIIOACHUIO 1 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

TCIIJIOBOI'0 paClIMPCHUS Ira30B»

10 ArperaTHble COCTOSIHUS BEIIECTBA
B3anmocBsa3s MexXIy CBOICTBAMH BEIECTB B
pa3HbIX arperaTHnycocmﬁHHﬂx U UX Bubmorexa LIOK
11 https://m.edsoo.ru/ff0a037
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. ]
Oc0oOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI B
Mexanunyeckoe ABuxkeHue. PaBHoMepHoOe 1 bubnmnoreka [JOK
12
HEPABHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
13 Ckopocts. EAUHUIEI CKOPOCTH Bubamoreka HOK
p ’ p https://m.edsoo.ru/ff0a079c¢
14 Pacuer nytu 1 BpeMeHH OBMKEHUA bubnnorexa LIOK
YT P https://m.edsoo.ru/ff0a0ae4
Nuepnus. 3akon nnepuun. BzanMmoneicraue
15 Tel IF():K MIpUYrHA I/ISMF:II-IE}HI/IH CKO of:[m Bubmiorexa LIOK
P p https://m.edsoo.ru/ff0a0c10
IBWOKEHUSA TEI
16 [TnoTHOCTH BemecTBa. Pacder Macchl U 00beMa bubnuorexa [JOK
TeJa I10 ero INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas padora «OnpeneneHue
IIJIOTHOCTHU TBEPJOTO TEIIA»
18 Pemenue 3agau mo treme "I[lnoTHOCTH bubnuorexa [JOK
BerecTna" https://m.edsoo.ru/ff0al23¢
19 Cuna Kak XapakTepucTHKa B3aUMOICCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHast pabora «3yuenue
20 3aBUCUMOCTH PacTsDKeHHS (nedopmarun)
MPY>KUHBI OT MIPUIIOKEHHON CHIIBI)
21 SIBnenue tarorenns. Cuia TSHKECTH
2 CBs13b MEX]y CHIJION TSKECTH U MAcCOM Teua. bubnmnoreka [JOK
Bec tema. Pemenne 3aga4d mo teme "Cuia https://m.edsoo.ru/ff0al77



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

TsKecTH" 8
Cuiia TsKeCTH Ha APYTHX IJIaHeTax Bubmiorexa LIOK
23 ) https://m.edsoo.ru/ff0al50
dusnuecKue XapakKTepUCTUKH TUIAHET )
bubnnoreka [JOK
24 Hsmepenue cun. Jlunamomer
P A P https://m.edsoo.ru/ff0al 8cc
bubnnorexa [JOK
25 Bec tena. HeBecomocThb https://m.edsoo.ru/ff0al77
8
CrnoxeHue IByX CHUJI, HalPaBJIEHHBIX 110 OJTHON bubnuorexa [JOK
26 . N
npsiMmor. PaBHOAEHCTBYIOIAS CUIT https://m.edsoo.ru/ff0ala70
Pemenue 3amau no reme "PaBHonelicTByromas
27 "
CHUJI
TpeHune cKobXEHUs U TPEHUE NOKosA. TpeHue bubnmnorexka [JOK
28
B IPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9¢c
JlabopaTtopHast padora «3yuenue
g | 3BUCHMOCTH CHIIBI TPCHHS CKOMBKEHHUS OT bubnmnoreka [JOK
CHJIBI JTABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIINUXCS TOBEPXHOCTEH»
30 Pemenue 3agad Ha onpeneeHue
PaBHOJICHCTBYIOIICH CHUJIIBI
Pemenue 3amaq mo temam: «Bec Tenay,
31 « a(bI/IquIiloe n3o0pakeHue cmn», «CHITbDy buGmiorexa LIOK
p N P ’ i https://m.edsoo.ru/ff0alde0
«PaBHOCHCTBYIOIIAS] CHI»
Kontponbnas paboTa mo Temam:
3 «MexaHnnueckoe ABKEeHHEY, «Macca,
IJIOTHOCTBY, «Bec tenay, «I'padudeckoe
n300paxeHue cuimy, «CHIb
33 Jasnenue. CriocoObl yMEHbILICHUS U bubnuoreka [JOK

YBCIIMUCHUA OABJICHUS

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

I[aBJ'IeHI/Ie rasa. 3aBUCHMOCTb JaBJICHHA ra3a OT

bubnnoreka [JOK

34 . https://m.edsoo.ru/ff0a237
00BEMa, TeMIepaTypbl 5
N bubnnorexa [JOK
35 [Tepenaua naBneHust TBEPABIMHU TEIAMH, hits://m.cdsoo.ru/ff0a25b
JKUJKOCTSAMHU U razamu. 3akoH [lackans 0
JlaBieHue B ’KHUIKOCTHU U rase, BEI3BAHHOE Bubmroreka [JOK
36 . ’ https://m.edsoo.ru/ff0a271
JEHCTBUEM CUJIBI TAKECTH 2
37 Pemenue 3anay no teme «JlaBnenue B nggg&fg&ggﬁfoaz 8
SKUIKOCTH U rase. 3axkoH Ilackamsay 6
bubnuorexa [JOK
38 | Coobmaronuecs CoCy/ bl https://m.edsoo.ru/ff0a297
0
bubnnorexa [JOK
39 I'mapaBnuueckuii nmpecc https://m.edsoo.ru/ff0a313
6
40 | Manometpsl. [lopiiHeBOM JKUIKOCTHBIN HacOC
AtMmocdepa 3emuu. [IpudarHBI CYIIIECTBOBAHHUS
41 BO3YLTHOW 000104KH 3eMiin. 3aBUCUMOCTh bubnnoreka [JOK
aTMoc(hepHOro JaBJICHHS OT BBICOTHI HaJI https://m.edsoo.ru/ff0a2bSa
YPOBHEM MOpSsI
bubmuorexa [JOK
42 Bec Bozmyxa. ATmochepHOe JaBieHue https://m.edsoo.ru/fl0a2bsa
43 N3mepenue armocdepnoro aasinenus. OnbIT bubnmnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTh aTMOC(HEPHOTO JaBJICHUS OT bubmmoreka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. AtmochepHoe gaBieHne bubnmnoreka [JOK

Ha pa3JIMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemenue 3amaq o teme "AtmocdepHoe

46 "
aBJICHUE
. bubnnorexa [JOK
eliCTBHE )KUAKOCTH U ra3a Ha II0T €HHOE B
47 A A pyx https://m.edsoo.ru/ff0a327
HUX TeJI0. ApXHUMe0Ba Cujia 6
JIaGoparopHas padora «Onpenenenne
48 BI)ITaJI;KHBgIOHIg)I?I CHIIBI HG§C’11 TOIIEeH Ha Bubamoreka HOK
’ Y https://m.edsoo.ru/ff0a33fc
T€JI0, HOTPY>KEHHOE B JKUJIKOCTh)»
JIaGopatopHas padora 1o TeMe
«I/Iccﬁenol;aHng 3aBHCHUMOCTH Beca Tejla B BOJIE Bubmorexa LIOK
49 . N https://m.edsoo.ru/ff0a351
0T 00Bb&Ma MOrPYKEHHOH B )KUJIKOCTh YaCTH 4
TeIa 4
bubnnoreka [JOK
50 IImaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHnas padota "KoHcTpyrpoBaHue
51 apeoMeTpa MM KOHCTPYUPOBAHUE JIOJKH U
onpezeneHue e€ rpy30n0abEMHOCTH"
Pemenue 3amau o remam: «IlinaBanue cyos. bubnuorexa [JOK
52 BosnyxomiaBanuey, «/laBiieHue TBEpIbIX TeI, https://m.edsoo.ru/ff0a365
JKUJIKOCTEH U Ta30B) 4
bubmnorexa [JOK
53 Mexanndeckas padbora
p https://m.edsoo.ru/ff0a3{82
bubmuorexa [JOK
54 Momnocts. EquHUNEI MOIITHOCTH
m A = m https://m.edsoo.ru/ff0a3{82
55 VYpok-uccienoanue "Pacuét MOIHOCTH,
pa3BUBaEMOM MpHU NOIBEME 110 JIeCTHUIE"
56 IIpoctsie Mexanu3mel. Peryar. PaBHoBecue cuin
Ha pblyare
57 KontponbHas padota o teme «JlaBneHue

TBEPALIX TCII, )KI/II[KOCTGI‘/‘I M ra3oBy /



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Bcepoccuiickast mpoBepouHas paboTa

PesepBHslit ypok. Pabota ¢ Tekctamu 1o teme

bubnnoreka [JOK

58 «/laBrienne TBEPABIX TEM, )KUIKOCTEH U Ta30B»
A _IBEPA > KL https://m.edsoo.ru/ff0adffe
/ Beepoccuiickas mpoBepouHasi pabota
Poryaru B TexHuke, ObITY U IPUPO/IE.
59 | JlabopaTtopHas a6,0Ta «}II/IccnpenI())BiHHe 0.5 buGnnorexa LIOK
p N p P ) https://m.edsoo.ru/ff0a478e
YCIIOBUHM paBHOBECHS pblUyaray
Pemenue 3agau no treme «Y Ci0BUSL paBHOBECUS bubmmoreka [JOK
60
peryara https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro neicTBust
61 Mexanusma. JlaboparopHas pabora 0.5
«M3mepenne KIIJI HAKITOHHOM IIJIOCKOCTH
62 Pemenne 3amau no teme "PaboTa, MOIIHOCTE, bu6mmoreka [IOK
KIT1" https://m.edsoo.ru/ff0a4c48
Mexanunueckas sHeprusi. Kunernueckas u Bubmroreka [JOK
63 ) https://m.edsoo.ru/ff0a425
MOTEHIIMATbHAS YHEPTUS >
bubnnoreka [JOK
64 3aKOH COXpaHEHHS] MEXaHUYECKON IHEPIUU https://m.edsoo.ru/ff0a436
0
YPOK-3KCIIEpPUMEHT 110 TEME
"JKCepUMEHTAILHOE OIpE/IETICHUE
65 U3MEHEHU KUHETUYECKON U HOTEHIIMAIbHON 1
SHEPTHH MPU CKATHIBAHUH TEJIa TT0 HAKJIOHHOU
MIJIOCKOCTH"
66 KonTponsHas pabota o teme «Pabora u
MOILIHOCTb. DHEPTUs»
67 PeseprHblit ypok. PaboTa ¢ Tekctamu 1o Teme bubnuoreka [IOK
"MexaHudeckoe ABrKeHue" https://m.edsoo.ru/ff0adee6d
68 PesepBHbIil ypok. PaboTa ¢ TekcTamu 1o Teme



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

‘ "Pabora. MouiHocTts. OHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KUIIACC

Ne KosnuecTBo yacoB
JJIeKTPOHHbIE
n | Tema ypoka K n unpposrre
) Yp Beero Oﬁl{Tpo.lIl)HbIe pﬁaKTuqeckne 0GpazoBaTEIbHbIC
. padoTbI padoTbI pecype
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO- bubmuoreka [JOK
1 KMHETUYECKON TEOPUU U UX ONIBITHBIE 1 https://m.edsoo.ru/ff0as525
MOATBEPKICHUS 6
2 1
Mopaenu TBEPAOTO, KUAKOTO U bu6mmoreka [IOK
3 . 1
ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSTHUM BeIllecTBa Ha 1
OCHOBE I10JIOKEHUM MOJIEKYJISIPHO-
KHMHETHYECKOU TEOpUH
bubmuoreka [JOK
5 Kpucrammuaeckue u amopdHbIC Tena 1 https://m.edsoo.ru/ff0a580
0
bu6mmorexa [IOK
CmaunBaHue U KallWUISIPHOCTb.
6 P 1 https://m.edsoo.ru/ff0a553
[ToBepxHOCTHOE HaTsKEHUE 0
7 TeroBoe pacluiMpeHue U coxaTue 1 bubmnorexa LIOK
P p https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TEIJIOBOI'O JIBUYKEHHSI YACTHUIL
Buytpennsist sueprus. CriocoObl U3MEHEHUs bubnuorexa [JOK
9 o 1
BHYTPEHHEH SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buael renionepenaun 1 bubauoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a641
2

Ypok-koupepenuus "[IpakTruueckoe

11 HICIOJIL30BAaHUE TEIUIOBEIX CBOMCTB BEIIECTB ngg;&fg;ggﬁma 65¢0
Y MaTEPHAJIOB B IIEJIAX dHEprocoepexeHus" T ]
bubmuoreka [JOK
KonuuectBo Temnotel. Y aenbHas
12 LOILIOEMKOCTE A https://m.edsoo.ru/ff0a697
6
bu6mmoreka [IOK
BHEHHUE TETUIOBOT HCa.
13 YPaBHEHHC TCII0BOrO baanca https://m.edsoo.ru/ff0a708
TemrooOMeH ¥ TEIIOBOE paBHOBECUE ]
JlaboparopHnas pabota "HccienoBanue
14 | sBneHus TerooOMeHa P CMEIINBAHUH BH@_IHOTeKa HOK
XONOJHOM H ropsueii Bob!" https://m.edsoo.ru/ff0a6a98
Pacuer konuuecTBa TEIIOTHL,
15 HEOOXOAMMOTO JIJIsi HarpeBaHUs Tea U
BBIJICTISIEMOTO UM IMIPH OXJIAXKICHUU
bubmuoreka [JOK
JlaboparopHas padota "Onpenenenue
16 p up P peil " https://m.edsoo.ru/ff0a6bb
yIIeTbHOM TEIIOEMKOCTH BEIECTBA 0
17 OHeprusg Tomusa. Y ieiabHasl TerioTa bubnnorexa [JOK
CropaHmst https://m.edsoo.ru/ff0a7b5a
[naBneHue u oTBEp/ICBaHKE bubnuorexa [JOK
18 KPUCTAJUIMYECKUX TeJ. Y JebHas TeIIOTa https://m.edsoo.ru/ff0a71d
TUIABJIEHUSI 2
19 JlaboparopHas pabota "Onpenenenue bubnnorexa [JOK
YACIbHOM TEMJIOTHI MIaBJIEHHUS Jibjaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenwne. Y nenpHas temnora bu6mmorexa [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs U KOHJICHCAIIUH.
3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUSI OT
aTMOC(EPHOTO JTaBIICHHSI

https://m.edsoo.ru/ff0a786¢

Brnaxnocts Bo3ayxa. Jlaboparopnas pabota bubmuoreka [JOK

22 "OnpeneneHne OTHOCUTENIBHOM BIIaXXHOCTH https://m.edsoo.ru/ff0a762
BO31yXa" 8

23 Pemenue 3a1au Ha onpeieieHUE BIAKHOCTH
BO3JIyXa
[IpuHIMnIBI pabOTHI TEMIOBBIX JBUTATENEH.

24 [TapoBast TypOuHa. /[Burarens BHyTPEHHETO
CropaHus

25 KII/I TeruoBoro nurarens. TennoBbie bubnnorexa [JOK
JIBUTATEJIM U 3alUTA OKPYXKAIOIIEH Cpeibl https://m.edsoo.ru/ff0a7c7¢c

26 3aK0H COXpaHEHUS U IIPEBPAILCHHS SHEPTUU
B TEIJIOBBIX MPOIIECCAX
[ToaroroBka kK KOHTPOJILHOM PabOTE MO

27 teme "TemnoBbie HBﬁeHI/IH I/IEMeHeHI/Ie Bubmorexa LOK

. " https://m.edsoo.ru/ff0a83{2
arperaTHbIX COCTOSIHUI BEIIECTBA
Kontponbnas padota no teme "TemioBbie
28 }IBJ'IeIfI/IH I/I3M§HeHI/Ie arperaTHbixX Bubmorexa LOK
. " p https://m.edsoo.ru/ff0a86ae
COCTOSIHHI BEIIECTBA

29 Dnektpuzanus Ten. [[Ba pona
AJICKTPUICCKUX 3aPsI0B

30 VYpok-uccienoBanue "DieKTpusaius Tein
UHAYKIMEN U IIpU CONPUKOCHOBEHUH"

31 B3aumoneiicTBre 3apsKEHHBIX TeIl. 3aKOH bubnnorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe mose. HanpsokeHHOCTh

P P bu6mmoreka [IOK

32 | oanextpuueckoro noius. [Ipuniun

CyICpHO3uIHU JICKTPHUICCKUX roJiei

https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

Hocurenu snekTpuueckux 3apsjioB.

33 .
DneMeHTapHbIi 3apsig. CTpoeHue aroma
[IpoBOAHUKY U THUANEKTPUKU. 3aKOH bu6numoreka [IOK
34
COXPaHEHUs JIEKTPUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewienue 3a1au Ha npUMEHEHUE CBOMCTB bubnuorexa [JOK
DJIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKHI TOK, YCIOBHS €r0
36 c eC”Pi“BOBaHI/Iﬂ I/ICT(})]‘IHI/IKI/I Bubmorexa LOK
yim ’ https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOTO TOKA
bu6mmoreka [IOK
37 JleficTBUS 3IEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a96b
2
Vpok-uccienoanue "JleiictBue
38 | DIEKTPUYECKOTO MO Ha POBOJHUKU U 1
JIADJICKTPUKH"
DIIEKTPUUYECKUI TOK B METAJLJIaX Bubmiorexa LIOK
39 ’ https://m.edsoo.ru/ff0a983
KUJKOCTAX M ra3zax 2
40 DJIeKTpUYecKasi IIenb U €€ COCTaBHbIC YaCTH
bu6mmoreka [IOK
Cuna toka. JlabopaTopHas pabota
41 " patoptasi p " 0.5 https://m.edsoo.ru/ff0a8bd
H3mepenue u perynvpoBaHue CUIIbI TOKA 6
DJeKTpUUecKoe HarpskeHue. Bonbtmerp.
42 | Jlabo 1ZlTo Hasi a60£a "N3mepenue u P 0.5 bubmorexa LIOK
patopHas p ,P ) https://m.edsoo.ru/ff0a9¢14
pEryJIUpOBaHKE HAMPSHKSHUS
43 CornpoTuBieHUE MPOBOAHUKA. Y JEIBHOE bubnuorexa [JOK
COINPOTHUBIICHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTh
patopHas p bu6mmoreka [IOK
44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1

IMPpOBOJHMKA OT €0 JJIMHBI, TJI0IIaJn

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

NONEPEYHOr0 CeUeHusl U Marepuana”

3aBHCUMOCTh CHJIBI TOKA OT HaIIPsAXKCHHA.

bu6mmoreka [IOK

45
3akon Oma 11 y9acTKa 1enu https://m.edsoo.ru/ff0aad44a
JlabopaTtopnast pabota "HccnenoBanue

46 3aBUCUMOCTH CHJIbI TOKA, UYIIETO Yepes bu6mmoreka [IOK
pe3ucTop, OT CONPOTUBIECHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs: Ha pe3sucrope”

47 [TocnenoBarensHOE U NapasieIbHOE
COCIMHEHUS TPOBOJHUKOB
JlabopaTtopnast pabota "[IpoBepka mpaBuia

48 CJI0KEHUSI HANIPSKEHUN MpU bubnuorexa [JOK
IIOCJIENOBATEIIFHOM COCIUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon”
JlaboparopHnas pabota "IIpoBepka mpasuia

49 JUIs CEJII:I lioxaﬁ U a aJIJP;eJII)}:IOM ’ bubmmorexa LIOK

P p \ https://m.edsoo.ru/ff0aadle

COEJIMHEHUH PE3UCTOPOB

50 Pewienue 3anau Ha npumeHeHue 3akoHa Oma bubnuorexa [JOK
JUIA pa3iIMYHOIO COENUHEHUS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
PaboTa 1 MOIIIHOCTB JIEKTPUUECKOTO TOKA. Brbmaozexa LIOK

51 https://m.edsoo.ru/ff0ab12
3akoH J[xoynsa-Jlenua 4

57 JlaboparopHas pabota "Onpenenenue bubnuorexa [JOK
pabOThl K MOLIHOCTH AJIEKTPUYECKOro ToKa" https://m.edsoo.ru/ff0ab3e0
DJEeKTpUYECKUe TN U MOTPeOUuTen bu6nuoreka [IOK

53 3eKTpUYecKoi sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab66
3aMBbIKaHHEC 0

54 ITocTossHABIE MAarHUTHI, UX B3aUMOJICHCTBIE

55 VYpok-uccnenosanue "M3yuenue noniei bubnnorexa [JOK
MIOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0

56 MaruauTHoe noJsie. MaruuTHoOe noJie 3emiiu bubmuoreka [JOK



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0

M €T0 3HAYCHUC 1JIs )KU3HU Ha 3emite

https://m.edsoo.ru/ff0acOba

57

[TonroroBka Kk KOHTPOJBHOU paboTe 1O
TeMe "DIeKTpUUecKHe 3aps/pl. 3apsSKEHHbIE
TeJsa ¥ UX B3auMoaencTBus. [locTosiHHBIH
SJIEKTPUYECKUN TOK"

bubmuoreka [JOK
https://m.edsoo.ru/ff0abd2c

58

KonTponbHas padora no teme
"DnekTpuueckue 3apsaabl. 3apsyKEHHbIE Tena
U UX B3auMojiehctBus. IlocTOSHHbBIN
aJeKTpudecKuid ToK" / Beepoccuiickas
IpoBepoYHas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

59

PesepBHsIit ypok. Pabora ¢ TekcTamu 1mo
teMe "I1oCTOSTHHBIN IEKTPUICCKUN TOK" /
Bcepoccuiickast mpoBepouHas paboTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT OpcTena. MaruutHoe 1moiie
JIEKTPUUECKOro Toka MarHuTHoe 1nose
KaTYIIKHU ¢ TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHue PEKTPOMArHuTOB B TEXHHUKE.
JlaboparopHas paboTta "M3yuenue aeiicTBus
MarHuTHOTO MOJIs Ha TPOBOJIHUK C TOKOM"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DIEeKTPOABUTATEINb IOCTOSTHHOTO TOKA.
Hcnonb3oBanue anektpoaBuraTeneii B
TEXHHYECKUX YCTPONUCTBAX U HA
tpancnopre. JlaboparopHas pabora
"KoHCTpynpoBaHHEe U H3y4eHUE PaOOTHI
3JIeKTpoIBUTaTENs "

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbiTel @apazest. 3aKOH 31EKTPOMarHUTHON
uHaykuuu. Ipasuio Jlenna

64

Dnektporereparop. CrocoObl MoTyYeHUs
ANEKTPUYECKON SHEPTUU. DIEKTPOCTAHLIUN
Ha BO306HOBJI$I€MI>IX HCTOYHHKAX SHCPIruu



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

[ToaroroBka Kk KOHTPOJILHOU PabOTE MO

65 | Tteme "DieKTpUUYECKUE U MarHUTHbHIE 1
SIBJICHUS "
66 KonTponbHas pabota no teme 1 bubnuorexa [JOK
"DneKTpuuecKue U MarHUTHBIE siBJieHUs" https://m.edsoo.ru/ff0acb14
67 PeseprHblit ypok. PaboTta ¢ Tekctamu 1mo 1 bu6numoreka [IOK
teMe ""TemnoBble siBIeHUS" https://m.edsoo.ru/ff0accSe
63 Pe3epBHblit ypok. PaboTta ¢ Tekctamu 1o 1
teMe "MarauTHbIe SBJICHHS"
OBUIEE KOJIMYECTBO YACOB I10 68 145

[NPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KonuuecTBo yacos DJIEKTPOHHBIE
udpoBsie
Kontposbabie paboTh [IpakTnueckue o0Opa3oBarebHbIC
Ne
» Temaypoka paboThI pecypcehl
I Bcero
1. [[ToBTOpEHHE OCHOBHBIX MOHITUH KHHEMATUKU 1
npsiMOJIMHEHOTro NBHXKeHus. MHcTpykTax no Th
o I c { bubnuorexal [OK
. [C'padnueckoe onucanue nprwxeHus. CpeaHss https:/m.edsoo.ru/f0ad474
CKOpPOCTh
bubnuorexal [OK
3. IToBTOpEeHME 3aKOHOB TMHAMUKHU HbroTOHA 1 https://m.edsoo.ru/ff0ad474
4 5 { bubnuorexal [OK
. JIBukeHue Tena, OpOIIEHHOIO BEPTUKAIBHO https:/m.edsoo.ru/ff0ad474
BBEPX
bubnuortexal [OK
5. I[BI/DKGHI/IG TCJa, 6pOIHeHHOFO TOPU30HTAJIBHO 1 https://m.edsoo.ru/ff0ad474
6 { bubnuorexal [OK

JIBrokeHue Tena, OpOIIeHHOTO O YTIIOM K

https://m.edsoo.ru/ff0ad474




COPU30OHTY

Pemenue 3anay no teme "JBrkeHue Ten BOIM3U
MOBEPXHOCTU 3eMiin"

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

- IBmxkeHue Tena no okpyxHoctu. [lepuon u

qacToTa

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

3aKoH BCEMHUPHOI'O TATOTCHUA

bubmuorexal [OK
https://m.edsoo.ru/ff0ad474

10

JIBUKEHME NCKYCCTBEHHBIX CITlyTHUKOB 3€MJIH.
['paBuTanus u Beenennas

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

11

IPemenue 3ama4 Ha MNPUMCHCHHEC 3aKOHA
BCCMHUPHOI'O TATOTCHUA

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

bubnuorexal [OK

12 |Perienue 3a1au Ha IPUMEHEHUE 3aKOHOB hits:/m.edsoo.ruw/ff0add74
Herotona T .
bubnuorexal [OK
13|Cuna TspKeCTH 1 3aKOH BCEMHPHOTO TATOTEHHS.

'YckopeHrne CBOOOIHOTO T ICHHUS

https://m.edsoo.ru/ff0ad474

14

Permenue 3agau mo teMme "Cuna TIKECTA U 3aKOH

bubnuorexal [OK




BCEMHUPHOI'O TATOTECHUS"

https://m.edsoo.ru/ff0ad474

bubnuorexal [OK

15 |[TepBas kocmudeckas ckopocthb. HeBecomocTh htps://m.edsoo.ru/f0ad474
reperpysKu T .
bubnuorexal [OK
16 [KonTpossHast pabora 1o teme "J[BUKEHUE T

BOJIM3M IOBEPXHOCTH 3EMIJIU U TpaBUTAIIHS"

https://m.edsoo.ru/ff0ad474

17

KonebarenbpHoe JABHXCHHC U CI'0 XaPaKTCPHUCTUKHU

bubmuorexal [OK
https://m.edsoo.ru/ff0ad474

18

3aryxaromue KonebaHus. BelHyX1eHHBIE
koJiebanus. Pesonanc

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

19

MareMaTH4eCKUH 1 Hp}/')KI/IHHHﬁ MasiTHHUKHU

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

20

Ypok-uccae0BaHue «3aBUCUMOCTb IIEpUOJIa
KOJICOAHUH OT JKECTKOCTH MPYKUHBI K MACCHI
rpy3a»

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

21

[IpeBpalieHue SHEPTUH IPH MEXaHHYESCKHUX
KOJIEOaHUSIX

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474




22

JlaboparopHas pabota «Onpenenenue 4acToThl U
nepuoja KojaebaHui mpy>KMHHOTO MasiTHUKa

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

23

JlaGopaTopHas pabora «IIpoBepka
HE3aBUCHMOCTH TIeproJia KojeOaHuii rpy3a,
[OJIBEIIICHHOTO K HUTH, OT MacChl Tpy3a»

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

24

Mexaunueckie BoJIHBL. CBOMCTBA MEXAHUYECKUX
BOJIH. [[po10JIbHBIE U MTOTIEPEYHBIE BOJIHbI

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

25

3By1(. PaCHpOCTpaHeHI/Ie " OTPAKCHUC 3BYKa

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

26

'Ypok-uccienoBanue "HalOironeHre 3aBUCUMOCTH
BBICOTHI 3BYyKa OT YacCTOTHI"

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

27

FPOMKOCTB 3BYKa U BbICOTA TOHA. AKYCTI/I‘-IGCKI/Iﬁ
[PE€30HaHC

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

28

KontponbHas padoTa mo Teme "3aKkoHbI
coxpaHeHHs. MeXaHWIeCKue KOJICOaH s 1
BOJIHBI"

bubnuortexal [OK
https://m.edsoo.ru/ff0ad474




29

:‘)HGKTpOMaFHI/ITHOG I1I0JIC. :‘)J'ICKTpOMaFHI/ITHLIe
BOJIHBI

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

30

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

31

Ypok-uccnenoBanue "M3yueHue CBONCTB
PJICKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
MOOMIBHOTO TenedoHa"

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

32

Pemenne 3aaa4 Ha ONpCACICHNEC YaCTOTHI U
TN HBI 3HCKTpOMaFHHTHOfI BOJIHBI

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

33

DNIeKTpOMarHuTHas npupojaa ceera. CKopocTh
cBeTa. BoiHOBBIE CBOCTBa CBETa

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

34

Mcrounuku cBeta. [IpsmMonuHeitHoe
pacnpocTpaHeHue cBera. 3atmMeHust CoinHua u
JIyHbI

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

35

3aKoH OTpaxkeHUsI cBeTa. 3epkaia. Pemenue
3aja4y Ha IPHUMEHEHUE 3aKOHA OTPAXKECHUS CBETa

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474




36

HpeHOMHeHI/Ie cBeTa. 3aKOH IMPCJIOMJICHUA CBCTA

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

37

ITonHOE BHYTpEHHEE OTPAKEHHE CBETA.
Vcnonp30BaHKE TIOJTHOTO BHYTPEHHETO
OTPa’KEHHsI B ONITUYECKUX CBETOBOAX

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

38

JlaGopaTopHnas padora "HcciaenoBanue
3aBUCHMOCTH YTJIa IPETOMIICHUSI CBETOBOT'O JIy4a
OT yIJia MaJIeHUs Ha IpaHulle "BO31yX-cTeKyio""

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

39

JInn3el. OnTHYecKast Cuia JIMH3EI

bubnuortexal [OK
https://m.edsoo.ru/ff0ad474

40

[TocTpoenue n3o0paxeHU B JIMH3AX

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

4

[a—

Jlaboparopnas pabota "Onpenenenue HoOKycHOTO
PacCTOSHUS U ONITUYECKON CHIIBI COOMparoIeit
TUH3bL"

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

42

['1a3 kak onTuyeckasi cucrema. 3peHue

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

43

Pa3noxxenne O0enoro cBeTa B CIICKTP. OnBITHI

Herotona. CiioxxeHue CIICKTPAJIbHLIX [IBETOB.

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474




I[chepcml CBCTa

44

OneiTel Pezepdopaa u mianerapuas Mojienb
aToMa

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

45

[Toctynatel bopa. Mozaens atoma bopa

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

46

McmyckaHue ¥ MOTJIONIEHUE CBETa aTOMOM.
KBanTsl. JInHeiuaTbie CIEKTPhI

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

47

[PagnoakTUBHOCTD U €€ BUJILI

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

48

Crtpoenue atomHoro sapa. Hykionnas moaeins

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

49

IPagroakTUBHBIE IIpCBpalICHUA. H3oTomnsl

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

50

Pemrenue 3amay mo reme: "PagmnoakTrBHEBIE
npeBpaiieHus "

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

51

[lepuon momypacnania

bubnnorexal [OK
https://m.edsoo.ru/ff0ad474




52

SlnepHble peakiuu. 3aKOHbI COXPAHEHUS
3apsI0OBOTO U MAaCCOBOTO YHCET

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

53

3Hepr1/m CBA3U ATOMHBIX AIECP. CBs13b Macchl U
PHEPIUH

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

54

Pemenue 3agau no teme "SnepHeie peakiuu'

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

55

PeaKIII/II/I CHUHTE3a U ACTICHUSA AOCP. Hcrounuku
sHeprun CoJiHIIA U 3BE3T

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

56

[ToBTopenue, 0000IIEHNE TTO TEME
"JNeKTpOMarHuTHOE MoJje. DIEeKTPOMarHUTHbIE
BOJIHBL. KBaHTOBBIC sIBiIEHUS"

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

57

KonTponbHas paboTa mo teme
"DJIEKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHbIE
BOJIHBI. KBaHTOBBIE siBICHUSA"

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

58 . bubnuorexal [OK
Crpykrypa Beenennoi https://m.edsoo.ru/ff0ad474
5 bu6mmorexal [OK

dusnueckas npupoaa Connia u 38E31. CiexTp

https://m.edsoo.ru/ff0ad474




PICKTPOMATrHUTHOI'O U3JTYYCHUA

60

'BO3HUKHOBEHUE U DBOIIOLIUSI Bcenennoii.
COBpeMeHHHe MCTOABI UCCIICAOBAHUA Bcenennoi

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

61

O6o6maromuii ypok mo teme "CtpoeHue u
sBOtoLMs Beenennoi"

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

62

[ToBTOpeHue, 06001IeHNE. Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a7a4 110 TeMe "TernoBrlie
rporecchr”

bubmuorexal [OK
https://m.edsoo.ru/ff0ad474

63

[ToBTOpeHUE, 0000mIEeHNe. Perenne pacueTHBIX 1
KayecTBeHHBIX 3a1a4d o TeMe "KIIJI TermmoBbix
imBurareaei"

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

64

[ToBTOpeHue, 06001IeHNE. Pemenne pacyeTHRIX U
KayeCTBEHHBIX 3a1a4d no Teme "KIIJT
BJIEKTPOYCTaHOBOK"

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

65

[ToBTOpeHue, o6odmenue. Pabora ¢ TekcTamu 1o
reMe "3aKOHbI COXpPaHEHUS B MEXaHUKE"

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474




66

[ToBTOpeHue, o6odmenue. Pabora ¢ TekcTamu 1o
reme "Konebanus 1 BOIHBI"

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

67

[ToBTOpeHue, o6odmenue. Pabora ¢ TekcTamu 1o
TeMe "CBeTOBEIE SIBJICHUA"

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474

68

[ToBTOpenue, 0606meHne. PaboTa ¢ Tekctamu 1o
reme "KBaHTOBas U saepHas Gusnka"

bubnuorexal [OK
https://m.edsoo.ru/ff0ad474







MPOBEPAEMBIE NPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

7 KIIACC
Kox npoBepsiemoro IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl
pe3yJabTarta OCHOBHOI'0 00111er0 00pa30BaHUsA
1.1 UCII0JIb30BaTh U3YUEHHbIE TOHATHUS
- pa3ianyaTh SBJICHUS 1O OMHCAHUIO UX XapPaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX
JTaHHOE (U3UUECKOE SIBICHUE
pacro3HaBaTh MPOSIBICHUE HW3YUYEHHBIX (DU3MUECKUX SBICHHM B OKPYXAIOUIEeM MHpE, B TOM YHCIE
1.3 ¢uznueckue SIBICHUS B IPUPOJIE, NIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33/1ayy B YYEOHYIO, BBIICISTH
CyIIECTBEHHBIC CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUN
OINKCHIBATh M3yYEHHBIC CBOMCTBA TeN M (PU3UYECKUE SIBICHUS, UCTOJB3Ys (PU3NYECKUE BETUUYHHBI, MPU
14 OMHMCAHUU TIPABUIBHO TPAKTOBATh (DM3MUECKUN CMBICI HCIOIb3YeMbIX BEIHYMH, WX OOO3HAYEHUS U

CANHUIIBI (1)I/I3I/I‘-IGCKI/IX BCJIMYHUH, HAXOJUTH q)OpMy.HBI, CBA3BIBAIOIUC NAHHYIO (1)I/I3I/I‘-I€CKYIO BCJIIMYHHY C

JIPYTUMH BEITMYNHAMH, CTPOUTH TPa(UKH N3YUEHHBIX 3aBUCUMOCTEH (PH3HMUECKUX BEIUIHH



1.5

1.6

1.7

1.8

XapaKTCPU30BaATh CBOMCTBaA TCII, @mn%cxne SABJICHUA W IIPOLCCChI, UCIIOJb3Ys NU3YUCHHBIC 3aKOHBI, ITIPpH

9TOM J1aBaThb CJIOBECHYIO (bOpMyJ'II/IpOBKy 3aKOHa M 3allMCBbIBATh €TI0 MATCMATHYCCKOC BbIPAKCHUC

OOBACHATh (PU3MUECKHE SBICHMS, MPOLECCHl U CBOWCTBA TEJ, B TOM YHUCJIE M B KOHTEKCTE CHUTyalUil
IIPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABIATh IPUYMHHO-CIEACTBEHHBIE  CBA3H, CTPOUTH
oObsicHeHue U3 1 — 2 JTOTMYeCKHuX 1IaroB ¢ Omopoil Ha | — 2 M3y4EeHHBIX CBOWCTBA (PU3MUECKUX SIBIICHUM,

(1)I/ISI/IIIGCKI/IX 3daKOHa UJIKM 3aKOHOMCPHOCTHU

pemaTh pacu€THble 3a7aud B | — 2 nelcTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBS3BIBatONIUE (PU3NUYECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a7a4M 3alMChIBATh KPATKOE YCJIOBHUE, MOJCTABIATh (PU3HMUECKUE
BEJIMYMHBI B (OPMYJIBI M TPOBOAUTH PACUEThl, HAXOJAUTH CIPABOYHBIC JaHHBIC, HEOOXOAMMBIE IS

pelICHUA 3a4a4, OCHUBATh PCATTUCTUIHOCTD HOJIyquHOI;'I (1)PI3H‘~I€CKOI>1 BCJINYHHBI

pacrio3HaBaTh MpoOJIEMBl, KOTOPbIE MOKHO PEIINTh MPU MOMOMIM (U3UYECKUX METOJOB, B ONHMCAHUU
UCCJIEIOBAHMS BBIJIEISTh MPOBEPSIEMOE MPENIOJIOKEHUE (TUIIOTE3Yy), pa3inyaTh W HHTEPIPETHUPOBATH

HOqueHHBIfI PE3yabTaT, HAXOANUTH OIINOKY B XOJE€ OIlbITa, A€JaThb BBIBOJABI I10 €T0 pE3yJibTaTaM



1.9

1.10

1.12

1.13

OPOBOJIUTH ONBITHl 110 HAOMIOACHWIO (U3NYECKUX SIBICHUH WM (PU3MUECKUX CBOWCTB  Tell:
(GbopMynHpoBaTh MPOBEPSEMbIE MPEAIIONI0KEHHS], COOMPATh YCTAHOBKY U3 MPEJI0KEHHOr0 000py10BaHNU,

3aIIMChbIBaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBIIIOJIHATE IIPAMBIC U3MCPCHHA C HUCIIOJIB30BAHHCM AHAJIOIOBBLIX H I.IPI(prBBIX HpI/I60pOB, 3aIIuChbiBaThb

MOKa3aHus IpuOOPOB C yUETOM 3aJaHHON aOCOIIOTHOM MOTPEUTHOCTH U3MEPEHHIA

IPOBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (M3MUECKOW BEIMYMHBI OT JIPYroil ¢ MCIOJb30BaHHEM
OpSAMBIX W3MEPEHUH, y4acTBOBaTh B IUIAHMPOBAHWU yYEOHOTO HCCIIEAOBAHUS, COOMpATh YCTAaHOBKY MU
BBINOJIHATh M3MEpEHMs], Cleaysd MpelIoKEHHOMY IUlaHy, (UKCUPOBaTh pe3yJabTaTbl IMOJTY4E€HHOU
3aBHCUMOCTH (DM3WYECKUX BEIWYMH B BUAC NPEAJIOKEHHBIX TAOIUI M TPaQHKOB, NENaTh BHIBOABI IO

pe3yiibTaTaM HCCICAOBaHUA

IMPOBOAWUTL KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘~I€CKI/IX BCJIIMYHMH, CJICAYyA HpGI[JIO)KGHHOfI HHCTPYKIUU: TIIpH
BBIIIOJTHCHHUH I/ISMepeHI/Iﬁ CO6I/IpaTI> OKCIICPUMCHTAJIBHYIO YCTAHOBKY U BBIYHUCJIITH 3HAUCHUC HCKOMOM

BCJIMYHHBI

coOroaaTh MpaBuiia TEXHUKH 0€30MaCHOCTH IpU padoTe ¢ 1a0opaTOpHBIM 000PYAOBaAHHEM



1.14

1.15

1.16

1.17

yKa3bIBaTh MPHUHLUIBI JICHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB, XapaKTEpU30BaTh MPUHIIMIIBI
NeMCTBUS U3yUEHHBIX IPUOOPOB M TEXHUUYECKUX YCTPOUCTB C MOMOLIBIO UX OMHCAHUS, UCIIOJIb3Ysl 3HAHUS

0 CBOMCTBaX (PM3MUYECKUX SBICHUH U HEOOXOAUMBIE (PU3NIECKUE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOIUTH PUMEPHI (HAXOAUTh MHPOPMAIIUIO O IPUMEPax ) MPAKTUIECKOTO HCIIOIB30BaHMS (PH3HUECKUX
3HaHUH B IOBCEJHEBHOM XM3HM JUIs oOecriedeHus 0e30MacHOCTH Mpu oOpalieHuH ¢ npubopamu U
TEXHUUYECKUMHU YCTPOICTBAMH, COXPaHEHUS 3/I0pPOBbs U COOJIIOJIEHUSI HOPM SKOJIOTMUECKOI0 MOBEACHUS B

OKpY>KaroIieu cpene

OCYLICCTBJIATDH OT60p HCTOYHHKOB I/IH(bOpMaI_II/II/I B CCTH I/IHTepHeT B COOTBCTCTBHMU C 3aJaHHBIM
IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBC HMCHOIIUXCS 3HaHUH U HYTGM CpaBHCHUSA PA3JIMYHBIX HMCTOYHHKOB

BBIJICJIATH MHPOPMAIUIO, KOTOpAs! SIBIISICTCS TPOTUBOPEUYNBON MIIM MOXKET OBITh HEZOCTOBEPHOM

HCIIOJIb30BaTh IIPHW BBIIIOJIHCHUHA y‘l€6HI>IX SaﬂaHI/Iﬁ HAayYHOIIOMYJISIDHYKO JIMTEPATYPY (bHBH“IGCKOFO
COACPpIKaHHUsA, CIIPABOYHBIC MAaTCpHAJIbl, PCCYPChl CCTU I/IHTepHeT, BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAaHUA

TEKCTa, mpeoOpa3oBaHus HH(POPMAIMH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO



1.18

1.19

8 KVIACC

Konx nposepsiemoro
pe3yJbTara

1.1

1.2

co3/1aBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHBIE M YCTHbIE COOOIIEHHS Ha OCHOBE 2 — 3 HCTOYHHMKOB
uHpopManuu (PU3MUECKOTO COAEp)KaHUS, B TOM 4YHCIE MTyOJIMYHO JeNaTh KpaTKUE COOOLICHHS O
pe3yibTaraXx HPOEKTOB WM Y4E€OHBIX MCCIIEOBAaHUM, IPU 3TOM I'PaMOTHO HCIOJIb30BATh H3YYEHHBIH

HNOHSTUMHBIN anmnapar Kypca (pU3UKH, COITPOBOXKIATh BBICTYIUIEHHUE ITpe3eHTalen

IIpyU BBIITOJIHCHUHA y‘-I€6HI)IX IIPOCKTOB H I/ICCJIGI[OBaHI/Iﬁ pacupeaciiaTb 00s13aHHOCTH B Ipymnmne B
COOTBCTCTBHMH C IIOCTABJIICHHBIMHM 3aJad4aMHu, CJIICAUTH 3a BBIIIOJIHCHHCM IIJIaHA HeﬁCTBHﬁ, aZCKBATHO
OLICHUBATh COOCTBEHHBII BKJIaad B  ACATCIIBHOCTL  TI'PyIIIbl, BbICTPAMBATL KOMMYHHKATHBHOC

BSaHMOHeﬁCTBHe, YUYUTBIBASI MHCHHUC OKPYKAOMIUX

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOIT 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOT0 00111€r0 00pa3oBaHus

HCIIOJBb30BAaTh IIOHATHUA

pasiiniaTth SABJICHHUA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOLIUX

JaHHOC (1)1/131/1‘1601(06 SABJICHHUC



1.3

1.4

1.5

1.6

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SBICHHHA B OKPY)KAIOIIEM MHpPE, B TOM YHUCIE
¢usnyeckue sABICHUS B IPUPOZE, MPH 3TOM IMEPEBOJAUTH MPAKTUUYECKYIO 3ajjauyy B y4eOHYIO, BBIICIATh

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PU3NUECKUX SIBICHUIN

OIMIMCBIBATh H3YUYCHHBIC CBOMCTBA T€l U (I)I/ISI/IIIGCKI/IG SABJICHUS, UCIIOJIB3Ys (I)I/ISI/ILIGCKI/IG BCIIMYHHBI, IIPU
OIMMCAHWH MPABUJIIBHO TPAKTOBATH (1)I/I3I/I‘-I€CKI/II71 CMBLICJT UCIIOJIB3YCMBIX BCJIWYHWH, 0003HaYCHUS U CANHUIIbI
(I)I/ISI/ILIGCKI/IX BCINYHNH, HAXOAUTH (bOpMy.]'IBI, CBA3BIBAOIINC NAHHYIO (1)I/ISI/I‘IGCKyIO BCJIIMYUHY C APYTIUMHU

BEJIMYMHAMH, CTPOUTH IPpa)MKN N3yYCHHBIX 3aBUCUMOCTEH (DU3NIECKUX BETUINH

XapaKTCpUu3oBaTh CBOMCTBaA TCII, (1)H31/I‘-I€CKI/I€ ABJICHUSA W NPOHECCChI, UCII0JIb3YyA H3YUCHHBIC 3aKOHLI, ITPU

9TOM IaBaTh CJIOBECHYIO (1)OpMy.]'II/IpOBKy 3aKOHa 1 3allMCbIBATb €TI0 MATEMATHUYCCKOC BBIPAXKCHHUEC

OOBSICHATh (hU3MUYECKHE NPOLIECChl U CBOMCTBA Tel, B TOM 4YMCJIE€ M B KOHTEKCTE€ CUTyallUd MPaKTHKO-
OPMEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUUMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTh 00bsicHeHHe U3 1 — 2
JIOTHYECKUX IIarOB € MOMOIIBIO | — 2 M3y4EeHHBIX CBOMCTBA (PM3MUECKUX SBICHHN, (PU3NIECKUX 3aKOHA WITH

3aKOHOMCPHOCTH



1.7

1.8

1.9

1.10

peuiaTb paC‘léTHHe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIb3Y: 3aKOHbI U (bOpMyJ'IBI, CBA3BIBAIOIIIHC (I)I/ISI/IIIGCKI/IG
BCJIMYHHBI: HAa OCHOBC aHAJIM3a YCJIOBHUA 3adda4M 3allMCbIBATh KPATKOC YCJIOBHUC, BBIABIATH HEAOCTATOK
JaHHBIX I PCHICHHUA 3a/1a4u, BLI6I/IpaTI> 3aKOHBI 1 (1)OpMy.TII>I, H606XO,I[I/IMBI€ s e€ pemiCHusA, IIPOBOAUTD

paC‘-IéTBI " CPpaBHUBATDH MNOJYUYCHHOC 3HAYCHUC (1)1/13H‘I€CKOI>1 BCJIMYHHBI C U3BCCTHBIMU JaHHBIMU

paciio3sHaBaTb HpO6JI€MBI, KOTOPBIC MOXHO PCIIWUTHL HpHU IMOMOIIH (1)H31/I‘-I€CKI/IX MCTOHOB, HCIIOJIb3YyAd
OIMMCAHUC MCCIICAOBAHUS, BBIACIIATH IPOBCPACMOC IHPCAINOIOKCHUC, OLUCHUBATL IMPABUJIIBHOCTL IOPsAAKaA

MMpOBCACHUA UCCIICIOBAHUA, 1CJIaTh BHIBOAbI

MIPOBOIMTH OIBITHI 110 HAOIOACHHUIO (PM3HUSCKUX SBICHUN MU (DU3MYECKUX CBOHCTB Tel: (OPMYITHpPOBATH
MIpOBepsieMbIe MPEIOI0KEHUS, COOUPaTh YCTAHOBKY W3 MPEUIOKEHHOTO 00OPYIOBAaHHUS, OMUCHIBATh X0

OmbITa M (POPMYITUPOBATH BEIBOIBI

BLIIIOJIHATE IIPAMBIC H3MCPCHHA C HMCIIOJB30BAHUCM aHAJIOTOBBIX HpI/I60pOB U AaTYHUKOB (bHBPI“IeCKI/IX

BEJIMYMH, CPAaBHUBATH PE3YJbTAThl U3MEPEHUH ¢ YUETOM 3aJaHHON aOCOIFOTHON MOTPEITHOCTH



1.11

1.12

1.13

1.14

1.15

IIPOBOJIUTH HCCIIEJJOBAHUE 3aBUCHUMOCTH OJHOW (DM3MYECKOM BEJIMYMHBI OT JPYroil ¢ HCHOJIb30BAHHUEM
NPSIMBIX U3MEPEHUIl: MJIAaHUPOBATh MCCIEIOBAHUE, COOMPATh YCTAaHOBKY W BBIMOJIHATH U3MEPEHHS, CIICHYS
IPE/UI0KEHHOMY IUIaHy, (PUKCHPOBATh Pe3yibTaThl MOTYYEHHOW 3aBUCUMOCTH B BUE TaOIUIl U IpadUKOB,

ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM HCCIICAOBAHMA

IMPOBOAWUTL KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘~I€CKI/IX BCJIIMYHMH: IUJIAHUPOBATb HU3MCPCHUA, CO6I/IpaTB

IKCIICPUMCHTAJIBHYIO YCTAHOBKY, CIICAYS npezmox(eHHoﬁ HHCTPYKIUHU, U BBIYUCIIATh 3HAUYCHUC BCIIMYNHBI

coOIIr0IaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

XapaKTCPHU30BaTb IIPHUHIUIIBLI JEHUCTBUS HN3YUYCHHBIX HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C Ol'[OpOfI Ha HUX
OIMKMCaHusA, HCIOJb3YSA 3HAHUA O CBOMCTBaxX Q)HSHHGCKI/IX SIBJICHUM U H606XO,I[I/IMBIG (bHSI/I‘leCKI/Ie

3aKOHOMEPHOCTHU

paciio3HaBaTb MPOCTBIC TCXHUYCCKUC YCTpOf/'ICTBa 1 U3MCPHUTCIIbHBIC HpI/I60pI)I II0 CX€MaM U CXEMaTU4YHbIM
pUCYHKaM, COCTABJIATHL CXCMbI JICKTPUYCCKUX ueneﬁ C IMOCJICAOBATCIIbHBIM U MMapalJICJIbHBIM COCIHUHCHUCM

9JICMCHTOB, pa3jindasl YCIIOBHBIC 0003HaYEHHS DIIEMEHTOB QJICKTPHUUCCKUX Heneu



1.16

1.17

1.18

1.19

MPUBOANUTH TPUMEPHI (HAXOAUTh MH(POPMAIIUIO O MPUMEPax) MPaKTHUYECKOTO UCMOIB30BAHUSA (HPU3UUECKHIX
3HAaHUIl B IOBCEJHEBHOM >KM3HM i1 oOecredeHus Oe30MacHOCTH IMpH oOpallleHMH ¢ npubopamMu u
TEXHUYECKHUMHU yCTPOHCTBAMHU, COXPAHEHHUS 3/I0POBBSI U COOIOIEHUSI HOPM HKOJIOTUYECKOTO TOBEACHUS B

OKpYy>Karoleun cpese

OCYIIECTBIIATh MOUCK WH(pOpMAIUu (HU3NIECKOTO COoAepKaHus B ceTH MHTEpHET, Ha OCHOBE MMEIOIIUXCS
3HAaHUW U MYyTEM CPAaBHEHUS JOMOJHUTEIBHBIX MCTOYHUKOB BBIICNIATH MH(POPMAIHMIO, KOTOpas SBISETCS

IIPOTUBOPEYMBOM NI MOXKET OBITh HEJOCTOBEPHOM

HCIIOJIb30BAaTh IIPH BBIIIOJHCHHUHU y‘l€6HI>IX SaﬂaHI/Iﬁ HAYYHO-IIOIIYJISIPHYIO JIMTCPATYPY (bHBH“IGCKOFO
COACPIKaHUA, CIIPABOYHBIC MaTCpUalibl, PECYPChl CECTU I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA

TeKcTa, IpeodpazoBaHus HHGOPMAIUU U3 OJJHOM 3HAKOBON CHCTEMBI B IPYTYIO

co3/laBaTb COOCTBEHHBbIE IHUCbMEHHBIE U KpaTKUE YCTHbIE cooOmieHus, o0oOmas uHpOpMaALMIO U3
HECKOJIbKUX MCTOYHHMKOB (PU3MYECKOIO COAEP)KaHUS, B TOM YHCIE IMyOJUYHO MPEJCTABIATh PE3yJbTaThl
IIPOCKTHOM WJIM HCCIENOBATEIbCKON JACATEIBHOCTH, IIPH 3TOM T'PAMOTHO HCIIOJIB30BaTh H3Y4YEHHBIN

MOHATUIHBIN anmapat Kypca (PU3UKH, COMPOBOXKAATH BBICTYIUICHUE TIPE3eHTalneH



1.20

9 KVIACC

Kox npoBepsiemoro
pe3yJbTara

1.1

1.2

1.3

IIpX BBIIIOJIHCHUHA y‘l€6HI>IX IIPOCKTOB U I/ICCHGI[OBaHI/II‘/'I (1)I/ISI/I‘IGCKI/IX IpoueCcCoB pacCpCaAcCiIATh 0053aHHOCTH
B Irpynmnec B COOTBECTCTBUU C IIOCTABJICHHBIMH 3aJadaMM, CICAWUTL 3a BBIIIOJIHCHUCM ILJIaHaA I[GﬁCTBHfI u
KOPPCKTHUPOBATh €I'0, aJICKBATHO OLICHHUBATbH COOCTBEHHBIN BKJIaZ B ACATCIBHOCTH I'PYIIIbI, BRICTPAUBATH

KOMMYHHUKATHUBHOC B38,HMO[[€I>'ICTBH€, MPOABJIAA TOTOBHOCTD paspCllaTb KOH(i)J'II/IKTBI

IIpoBepsiemble npeaMeTHbIC Pe3yJIbTATHI 0CBOCHHSI OCHOBHOH 00pPa30BaTeJIbHOM MPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YUYCHHBIC ITIOHATUSA

pasiinyaTh ABJICHUA IO OIIMCAHHUIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX

JaHHOC (bHSI/I‘leCKOG SABJICHHUC

pacrno3HaBaTh IPOSIBICHUE H3YUYEHHBIX (PU3UYECKUX SIBJICHUH B OKpPYXKAIOIIEM MHpE, B TOM 4YHCIIE
¢dusnveckne SBJICHUS B MPHUPOJE, IIPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 33a7ady B Y4€OHYIO, BBIIEIATH

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PUINUECKUX SIBICHUIN



1.4

1.5

1.6

OIMUCBIBATh U3YUCHHBIC CBOMCTBa TeI U (bHSPILIGCKI/Ie SABJICHUS, UCIIOJIB3YsL (1)I/ISI/IIIGCKI/I€ BCIIMYHHBI, IIPHU
OIMMMCAHUHN IIPABUJIBHO TPAKTOBATH (1)I/I3I/I‘~I€CKI/II\/JI CMBICJI HCIIOJIB3YCMbBIX BCJIIMYHH, 0003HAUCHHS U
CAMHUIIBI (1)I/ISI/I‘IGCKI/IX BCINYNH, HAXOOUTb (1)OpMy.]'II>I, CBA3BIBAOIINEC TAHHYIO Q)HBHqGCKyIO BCJIIMYUHY C

IPYTUMH BEJTMYNHAMH, CTPOUTH TPa(UKH N3YUEHHBIX 3aBHCUMOCTEH (PH3MUECKUX BEITUYNH

XapaKTCpUu3oBaTh CBOMCTBaA TCII, (1)I/I3I/I‘~I€CKI/I€ SABJICHUSA W ITPOLECChI, UCITOJIb3Yys M3YYCHHBIC 3aKOHLI, ITPpH

9TOM aBaThb CJIOBECHYIO (1)OpMy.]'II/IpOBKy 3dKOHa U 3aIllMCbIBATh €0 MATCMATHYCCKOC BbIPA’KCHUC

OOBSICHATH (PU3MUYECKHE TMPOLECCHl U CBOMCTBA TEJ, B TOM YHWCIIE U B KOHTEKCTE CUTYallHid MPAKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NPUUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2 —
3 JTOrMYecKHX IIaroB ¢ MOMOUIBIO 2 — 3 W3yYEHHBIX CBOMCTBA (PM3NYECKUX SIBICHUH, (PU3NIECKUX 3aKOHA

HJIA 3aKOHOMCPHOCTHU



1.7

1.8

1.9

1.10

pemiats pacuéTHble 3aja4yu (Onuparolyecs Ha cucTeMy M3 2 — 3 ypaBHEHHUH), UCIIOJIb3Ys 3aKOHBI U
(dbopMyIbl, CBA3bIBalOIIME (U3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 3aJaud 3alMChIBaTh
KpaTKOe yCJIOBHE, BBISABIATH HEJOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BRIOMPATh 3aKOHBI M (POPMYIIBI,
HE00XO/IMMBIE AJIS peLIEeHUs], IPOBOAUTh PACUEThl U OLIEHUBATH PEATMCTUYHOCTD [TOJYYEHHOTO 3HAUCHHUS

(bU3HUECKON BEIIMIMHBI

paciio3HaBaTb HpO6HeMI>I, KOTOpPBIC MOXHO PCIIXUTH IIpU IIOMOIIU (bHBI/I‘{GCKHX MCTOHOB, UCIIOJBb3YHd
OIMMCAHUC HUCCICAOBAHMS, BBIACIIATE IMPOBEPACMOC MPCAINIOIOKCHUC, OCHUBATL IMPABUJIBHOCTD IMOPAAKA

IMPOBCACHUA UCCIICA0BaHMsA, ACJIaTh BBIBOABI, MHTCPIIPETUPOBATL PE3YJILTAThI H8,6JIIOI[€HHI>'I " OIIBITOB

MPOBOJUTH OIBITHI 10 HAOMIOACHHUIO (PHU3MUECKUX SIBICHUH WM (U3NYECKHX CBOWCTB TeI:
CaMOCTOSITENILHO COOMPATh YCTAaHOBKY M3 N30BITOYHOIO Habopa 000py0BaHNUs, ONUCHIBATh X0/ ONbITA U

€ro pe3yJbTaThl, (HOPMYITHPOBATH BHIBOIBI

MIPOBOJIUTH MPH HEOOXOAMMOCTH CEPUIO IPSIMbIX U3MEPEHHI, OTIPENIEIIsIsl CPETHEE 3HAUCHHE N3MEPSIEMO
BeIMYUHBI ((POKYCHOE paccTosiHue coOuparomiei JMH3bI), 000CHOBBIBATh BBIOOP CIOCO0a M3MEpPEHUS

(u3mMepuTeIprHOro IPrdopa)



1.12

1.13

1.14

1.15

IMPOBOAWUTL UCCIICAOBAHUC 3aBUCHUMOCTEH (1)H31/I‘-I€CKI/IX BCJIIMYHH C UCIIOJIB30BAHUEM ITPAMBIX HSMGPGHHfII
IUIAaHUPOBATb HCCIICAOBAHUEC, CAMOCTOATCIbHO CO6I/IpaTB YCTAHOBKY, (bl/IKCI/IpOBaTL PE3YIbTAaThI
HOqueHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘I€CKI/IX BCJIIMYHMH B BHJC Ta6JII/IIII/I I‘pa(l)I/IKOB, J€J1aTb BBIBOAbI IIO

pe3yibTaTaM UCCICAOBaHUA

MMpOBOAWNTL KOCBCHHBIC H3MCPCHUA (1)I/IBI/II-I€CKI/IX BCJIMYHH: IIJIAHUPOBATL M3MCPCHUS, CO6I/IpaTI)
SKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIIIOJJHATE U3MEPCHUA, CICAYS npezmox(eHHoﬁ HHCTPYKIUH,
BbBIYUCIIATE 3HAYCHHUC BCIWYHMHBI W AHAJIW3UPOBATL MOJIYUYCHHBIC PE3YJIbTATBI C y‘-IéTOM 3aI[aHHOI\/JI

IMOTrpCIIHOCTHU I/ISMepeHI/Iﬁ

coOIIr0IaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pyJOBaHUEM

pa3jindaTb OCHOBHBIC NPU3HAKU HU3YUYCHHBIX (I)I/ISI/ILIGCKI/IX MOJICIICH: MaTCpHajibHad TOYKa, a0COJIFOTHO
TBép,I[OG TCIIO, TOYCYHBIN UCTOUYHHK CBCTA, JIy4, TOHKAad JIMH3a, IIJIaHCTApHAA MOJCIIb aTOMa, HYKJIOHHAA

MOZCJIb aTOMHOI'0 Aapa

XapaKTCPHU30BaTb IMPHUHIUIIbLI ,Z[eI>'ICTBI/I$[ HN3YUYCHHBIX HpI/I60pOB N TCXHHUYCCKHX yCTpOfICTB C OHOpOfI Ha
HUX OIHrCaHHuid, HUCIIOJb3ysA 3HAHUA O CBOMCTBaxX (1)I/I3I/I‘-I€CKI/IX SIBIICHUH H H€O6XOZ[I/IMI)I€ (1)I/I3I/I‘I€CKI/I€

3aKOHOMCPHOCTH



1.16

1.17

1.18

1.19

HCIIOJIb30BATh CXCEMblI U CXEMATUYHBIC PUCYHKU H3YUYCHHBIX TCXHHUYCCKUX yCTpOfICTB, HU3MCPUTCIIbHBIX
HpI/I60pOB H TCXHOJIOTHYCCKUX IPOLCCCOB IIPpHU PCUHICHHUU y‘le6HO—HpaKTI/I‘{€CKI/IX 3aJda4, OIITHYCCKHC

CXEMBI JJISl TIOCTPOCHUS N300paKEHNUH B TNIOCKOM 3€pKajie U COOMPAIONIeH JIMH3Ee

NPUBOANTH TPHUMEPHl (HAXOAUTh WHGPOPMALMIO O TpUMepax) MPAKTHYECKOTO HCIIOIb30BAHMS
¢u3nyeckux 3HAHUI B TOBCEIHEBHOW JXM3HU JUId oOecriedeHuss O€30MacHOCTH IpHU OOpalleHuu C
npubopaMu © TEXHHUYECKUMH YCTPONCTBAMH, COXPAaHEHHUS 3JI0POBbS M  COONIONEHHS HOPM

SKOJIOTHYCCKOI'O IIOBCACHUA B Opr>K&IOH.[€I>i cpeac

OCYIIECTBIISATh TMOUCK HWHGpOpMAUu (PU3UIECKOr0 COJepKaHus B ceTh VIHTEpHET, CaMOCTOSTEIILHO
dbopMynupys TOHMCKOBBIH 3ampoCc, HAXOAWTh IYTH OIpEAeJeHHs] JOCTOBEPHOCTH IMOJy4YEHHOM

I/IH(i)OpMaLII/II/I Ha OCHOBC MMCHOIIUXCS 3HAHUH U JOITIOJIHUTECIIbHBIX NCTOYHHUKOB

WCIIOJIB30BATh NPU BBHIMOJIHEHUN YYEOHBIX 3aJlaHUil HAyYHO-TOMYJISIPHYIO JHTEpaTypy (pusmueckoro
coJiepaKaHus, CIIPABOYHBIE MAaTEPUAIIbI, pecypchl ceTu HTepHET; BIaaeTh NpUEMaMU KOHCIIEKTUPOBAHUS

TeKCTa, IpeodpazoBaHus HHPOPMAITUU U3 OJJHOW 3HAKOBOW CHCTEMBI B IPYTYIO



1.20

1.21

co3/laBaTb COOCTBEHHbIE IMUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH()OPMALMU U3 HECKOJIBKUX
HUCTOYHUKOB (PU3NYECKOT0 COJAEPKAHUS, NYOIMYHO MPEACTaBIATh pe3yJbTaThl MPOEKTHOM WU
HCCIIEA0BATEIBCKON JEATENbHOCTH, IPH 3TOM TIPAaMOTHO MCIOJIB30BaTh HW3YYEHHBIM IOHATUWHBIN
anmapaT H3y4aeMmoro pasjena (U3MKM M CONPOBOXKIATh BBICTYIUICHHE IPE3CHTaUueH ¢ ydéTom

0CcOOEHHOCTEH ay TUTOPHH CBEPCTHUKOB

IIpd BbIIIOJIHCHUHA y‘le6HI>IX IIPOCKTOB H I/ICCJ'IGI[OBaHI/Iﬁ (1)I/ISI/I‘IGCKI/IX IpoucCcCoB pacCipeCacCisATb
00s13aHHOCTH B Tpynime B COOTBECTCTBHUU C IIOCTABJICHHBIMU 3aJad4aMM, CICAWUTH 3a BBIIIOJIHCHUEM IlJIaHA
,Z[eﬁCTBI/Iﬁ U KOPPCKTHUPOBATL €TI0, aACKBATHO OLCHUBATDH COOCTBEHHBIN BKJIaZd B ACATCIIbHOCTDb I'DYIIIILIL,

BBICTpauBaTh KOMMYHHUKAaTUBHOE B3aUMOJIEHCTBHE, IPOSBIISs TOTOBHOCTh pa3peniaTb KOH(PIUKTbI



INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kox Kon
IIpoBepsiemble 3J1€eMeHTHI COIePKAHMS
pasnena 3JIEeMEeHTAa
®UBVKA U EE POJIb B IIOSHAHNU OKPYKAIOIIIET'O MUPA
. ®duzuka — Hayka o mpupope. SBneHus npupoabl. Ou3nveckue SBICHUS: MEXaHUYECKHE,
. TCIIJIOBBIC, BHGKTpI/I‘-IeCKI/Ie, MAarHuTHBbIC, CBECTOBBIC, 3BYKOBI)I€
| 1o Odusnueckre BenuuuHBL 3mepenune dusnyeckux BeaudyuH. Dusnmdeckue MPUOOPHI.

[TorpemnocTs n3MepeHnid. MexayHapoaHast CUCTEMA €MHUL]

ECTGCTBCHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'II-O,Z[eHI/IC, INOCTAHOBKA HAY4YHOI'O BOIIpOCa,
1.3 BBIABMIKCHUC T'HUIIOTC3, OKCIICPUMCHT IIO IIPOBCPKE TIHIIOTE3, 00BsACHEHHE Ha6moz[aeMoro

SIBJICHUA

14 Onucanne PU3NYECKUX SABJICHUM C TTOMOIIBIO MOIeIeH



1.5

[IpakTuueckue padbOTHI:

HH##Par##HI3MepeHne pacCTOSTHUM.

#iHPart##l3mepenue 00bEMa KUAKOCTH U TBEPOTO TEIa.

#HH#Par###Onpenenenre pa3sMepoB MaJIbIX TEJ.

#HH##Par###3mepernne TeMriepaTypbl MPU MOMOIIM SKHIAKOCTHOTO TEPMOMETpAa M JaTyuuKa

TEMIIEpaTypbl

[NEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BELLIECTBA

2.1

2.2

23

24

2.5

H#H#H#Par###CTpoeHune BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE

AUCKPETHOC CTPOCHUC BCIICCTBA

H###Par### ]| BrkeHre yactull Beuecta. CBsI3b CKOPOCTH JABUKEHUS YaCTHUL C TEMIIEPATypOil.

BpoyHoBckoe nBuxenue, mudppy3us

BzaumopeiicTBre yacTHIl BENIECTBA: MMPUTAKCHUEC U OTTAJIKNBAHUC

Hi##HPar### ArperaTHble COCTOSIHUSL BEIIECTBA: CTPOCHHUE TIa30B, KUJIKOCTEHM M TBEPABIX
(KpucTamIMyecknx) Tei. B3amMocBsA3b MeIy CBOWCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX

COCTOSHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM

Oco0eHHOCTH arperaTHhIX COCTOSTHUHN BO/IbI



2.6

[IpakTudeckue pabOTHI:
##H#Par###Onenka guamMeTpa aToMa METOI0M PSZIOB (C UCTIONB30BaHUEM GoTorpaduit).
#H#HHPar###OnbITh IO HAOIIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.

HH#HPar##H##ONbITH 10 00HAPYKEHUIO AEUCTBUSI CUJI MOJIEKYJIIPHOTO IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

33

3.4

3.5

3.6

Mexanndeckoe ABukKeHUE. PABHOMEpHOE 1 HEPAaBHOMEPHOE JIBUKCHUE

H##H#Par###Cropoctb. CpefHsisi CKOPOCTh MPU HEPABHOMEPHOM JBMXKEHUHU. Pacuér mytu u

BPEMCHU JIBUKCHUA

SIBnenue HHCPUUM. 3akoH HHCPLUU. BBaHMOHeﬁCTBHC TCJ KaK IMpUIrHAa U3MCHCHUA CKOPOCTHU

JBIKEHUS Tell. Macca Kak Mepa HHEPTHOCTH Tella

#i##HPar###1notHocTs BemecTBa. CBsA3b IUIOTHOCTU € KOJMYECTBOM MOJIEKYJ B EIUHUIIE

00BEMa BelecTBa

Cuila KaK XapaKTepUCTHKA B3aUMOICUCTBUS TEI

Cuia ynpyroctu u 3akoH ['yka. U3mepenne cuiibl ¢ TOMOIIBI0 TUHAMOMETpa



3.7

3.8

3.9

3.10

3.11

3.12

#Hi#HPar###SIBnenne Tarorenus u cuia Tsokectd. Cuia TsDKECTH Ha JIpYrux IUlaHeTrax. Bec

Tena. HeBecoMocTh

Cuna tpenus. TpeHue CKOJIbXEHUS U TpEeHUE NoKos. TpeHne B IpUpoJie U TEXHUKE

HiHPar###CrioxxeHre CuIl, HallpaBJIEHHBIX 110 OJIHOM npsiMoil. PaBHoaelcTByIOIas CHl

[IpakTuueckue padbOTHI:

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBIDKEHUS (IIapuKa B OJKUIKOCTH, MOJIEIH
AJIEKTPHUYECKOTO aBTOMOOWISI W Tak nanee). OnpeneneHue CpeaHeid CKOPOCTH CKOJBKEHUS
Opycka WM MIapHKa MO HAKJIOHHOW miockoctu. OmpeseneHre MIOTHOCTU TBEPAOIO Tea.
OnbIThl, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTb pAaCTsDKeHUs (AedopManuu) MPYKUHBI OT
MPUJIOKEHHOM cuiibl. OMBITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHHUSI CKOJIBKCHHUS

OT Beca TeJla U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

dusznyeckue sIBICHUS B npupoAc: NpUMEPLI ABUKCHUA C pA3JIMYHBIMH CKOPOCTAMH B JKUBOU

Y HeXKUBOU IIPUPOJE, NEHCTBUE CUIIBI TPEHHUSI B IPUPOJE U TEXHUKE

TexHuueckue YCTpOﬁCTBaZ JUHAMOMETP, HOAIIHUITHUKHU

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

Jasnenue TBEpaOTO Tena. CriocoObl YMEHBIICHUS U YBEITHUCHHS TABICHUS



4.2

4.3

4.4

4.5

4.6

4.7

4.8

JlaBneHue ra3a. 3aBUCUMOCTb JIaBJI€HUsA Ia3a 0T 00bEMa, TEMIIEPATyPBl

Hepeﬂaqa JaBJICHHUA TBép,I[LIMI/I TCJI1aMHM, JXHUIKOCTAMHM H TIa3aMu. 3akon Ilackams.

ITHeBMaTHUECKHE MAITHHEI

3aBHCHUMOCTh JaBJICHUA KNIKOCTHU oT FJ'IY6I/IHBI. FI/I,I[pOCTaTI/I‘leCKI/Iﬁ mapaiaokxc.

CooOmaromuecs cocyabl. I 'napaBinyeckue MeXaHU3Mbl

Atmoctepa 3emimu u armochepHoe aapiaeHue. IIpuumMHBI CyleCTBOBaHUS BO3AYILIHOM
o6omouku 3emun. OnbiT Toppuderui. 3aBUCHMOCT aTMOC(HEPHOTO AaBJICHUS OT BBICOTHI HAJ

YPOBHEM MOPS

N3mepenne armocdepnoro napnenus. [Ipubops! nist u3mepenus: atMocepHOro J1aBIeHUS

JleiicTBrE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNo. BrlTankuparomas (apxumenaoBa)

cuia. 3aKkoH Apxumena

[InaBanue ten. BoznyxomnnaBanue



IIpakTryeckue paboOTHI:
HccnenoBaHue 3aBUCUMOCTH BEca Tella B BOJE OT 00bEMA MOrPYKEHHOW B KHMJIKOCTh 4acTU
tena. OmnpeznencHue BBITAIKUBAIOIIEH CHIIbL, JACHCTBYIOLIEH Ha TENO, HOrPYy:KEHHOE B
49 KUIKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKHMBAIOLIEH CWJIBI, JEHCTBYIOIIEH Ha TEIO B
' KHUJAKOCTH, OT Macchl Tena. OMNbIThl, JNEMOHCTPUPYIOLIME 3aBUCUMOCTb BbITAJIKMBAIOLIECH
CHJIBI, ICHCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA MOrpYKEHHOM B KUAKOCTh YAaCTH Teja
U OT IUIOTHOCTH XUAKOCTH. KOHCTpynMpoBaHMe apeomMeTpa WIM KOHCTPYHPOBAHHUE JOJKHA U

OIpCaAcCIICHUC eé pr30HO,Z[T>éMHOCTI/I

410 dusnyecKkue SBICHUS B MPUPOJIE: BIHMSHHE aTMOC(EpPHOro JTaBJICHHS Ha KHBOW OPTaHU3M,
MJIaBaHUE PhIO

A1l TexHuueckue  ycTpoiicTBa:  cooOIIarOImMecs  COCYIbl, YCTPOWCTBO  BOJOIPOBOJA,
TUIPaBIMYECKUN TTpecc, MaHOMETp, 0apoMeTp, BEICOTOMED, MOPIIHEBON HACOC, APEOMETP

PABOTA, MOILLIHOCTb, SDHEPTUA
5.1 Mexanunyeckas padora

5.2 Mexannueckast MOIITHOCTD



53

54

5.5

5.6

5.7

5.8

5.9

5.10

5.11

HpOCTLIe MCXAaHU3MBbI: pbIyar, 6J'IOK, HaKJIOHHAasA IIJIOCKOCTb. HpaBI/IJ'IO PAaBHOBCCHA pblYdra

[IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 00Ky

«30m0TO0€C IIpaBUJIO» MCXAaHUKHU. KO3(1)(1)I/II_II/I€HT MOJIE3HOT0 JCUCTBUS MEXaHU3MOB. HpOCTHe

MEXaHU3MBbI B 6I)ITy U TCXHHUKE

[ToTennuanpHas SHEPTUH TeJIa, MOTHATOTO HaJ 3eMIEN

Kunernueckas sHeprus

Ilonmas MexaHudecKas SHEPIrus-. 3aKOH U3MCHCHUS U COXpPaHCHUA MEXaHUYECKOM SHEPTrrUun

[IpakTuueckue padbOTHI:
##Par###Onpenenenrie pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JIBKEHUHU Tejia [0
FOPU30HTAJILHOW MOBEpXHOCTU. McciienoBanue ycloBHil paBHOBecus pbluara. M3mepenue

KIT/l HaknoHHOM miockocTH. M3yueHne 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTrUn

dusznyeckue SABJICHUS B IpUpOAC: pblvyaru B TCJIC YCIIOBCKA

TexHuueckue yCTpOﬁCTBaZ pblyar, HO,Z[BH)KHLIﬁ U HEMOABMKHBIN 6J'IOKI/I, HaKJIOHHAasA1

IIJIOCKOCTD, IMPOCTBIC MEXAHU3MbI B 6I)ITy



8 KVIACC

Kox
pa3aena

K
oA IIpoBepsiemble 31€eMEHTHI COAEPKAHUSA
3JIeMEHTa
TEIIJIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

OcHOBHBIE MOJIOKEHUSI MOJEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOEHUs BellecTBa. Macca u
pa3mMepsl MOJIEKYII. OnbIThI, MIO/ATBEP K IAIOLIME OCHOBHBIE MOJIOKEHUS

MOJIEKYJIIPHOKMHETUYECKON TEOPUU

Monenu TBép,I[Ol"O, KHUIKOIoO 1 F33006p213HOF0 COCTOSIHUM BEIIECTBA. KpI/ICTaJ'IJ'II/I‘leCKI/IC n

amopdHbIe Tena

OObsicHEHHE CBOWCTB Ta30B, JKUJIKOCTEM U TBEPABIX TEI HA OCHOBE IIOJIOKEHUI

MOJIEKYJIIPHOKMHETUYECKON TEOPUU

CMaumBaHue U KalWJIISAPHBIC ABJICHUA
TemnoBoe pacuiupeHuc u CKaTue

Temnepatypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TETUIOBOTO JABUKEHHUS YaCTHUIL

BHYTpeHHHH OHCPI'HUA. CriocoObl M3MEHEHHS BHyTpeHHeﬁ OHCPpIrumn: TCILIOIICpCaadYa M

coBeplieHne paboThl

Bupr TCILIoNEepeaavIn: TCIJIONPOBOAHOCTD, KOHBCKIIUA, U3JIYUYCHUC



6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

KommuectBo TeruioThl. Y aenbHas TEIIOEMKOCTD BEIIECTBA

TemnooOMeH U TEMI0BOE PaBHOBCCHC. ypaBHeHI/Ie TEMI0BOro OajgaHca

IInaBnenune u OTBCPACBAHUC KPUCTAJNIMYCCKHUX BCIICCTB. Y aenpHas TEIIOTA IJIABIICHUS

Hapoo6pa30BaHHe n KOHACHCAal . I/IcnapeHHe. Kunenwue. VY nennHas TCIJ10Ta

napoo6pa30BaHI/I51. 3aBHCHUMOCTh TEMIICPATYPhI KUIICHUA OT aTMOC(bepHOFO JaBJICHHUA

BuirasxxHOCTB BO311yXa

3Hepr1/m TOILTMBA. Y JIeJbHAas TEIIoTa CropaHu:a

[punnunsr pabotel TemnoBbix asurarene KIIJ[ TemoBoro pasurarens. Temosble

JIBUTATENIH U 3aIUATA OKPYKAOUIEH CPEbI

3aKoH COXpaHCHHA U ITPCBpPALICHUA SHCPIrMU B TCINIOBLIX ITPOICCCAX



6.17

[TpakTuueckue paboThI:

H#HPar#H###OMnbITHl IO 0OHAPYKEHUIO JEHCTBHS CUIT MOJIEKYJISIPHOTO MPUTSHKESHUS.
#H#APar###OnbIThl 10 BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOW COJIM UJIU caxapa.
H#HPar#H##OnbIThl 10 HAOMIOJEHUIO TEIJIOBOIO PACIIMPEHHUS Ia30B, JKUJKOCTEH U TBEPHBIX
TeJ.

##HtPar#H##OnpeneneHue 1aBjieHMs BO3AyXa B OallJIOHE MINPUIIA.

H#HPar#H###ONbITH, 1EMOHCTPUPYIOUINE 3aBUCHMOCTh JIaBJICHHUS BO3JyXa OT ero o0bnéma u
HarpeBaHMs WIH OXJIAKICHUS.

#iHtPar#H#IpoBepka TUNOTE3bl JIMHEHHOW 3aBUCHMOCTH JUTMHBI CTOJOHMKA JKUIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIIepaTyphl.

##tPar#H##Habnmonenne M3MEHEHUsT BHYTPEHHEW DJHEPruM Telna B pe3yibTare
TeIIonepeiadi U paboThl BHEIIIHUX CHIIL.

##H#HPar###llccienoBanue SBICHUS TEIJI0OOOMEHa NMPH CMENIMBAHUU XOJIOJHOW W TOPSYEH
BOJIBI.

#H#HtPar#H##OnpenencHre KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW MpHU TEIIooOMeHe ¢
HarpeThiM METAJUIMYECKUM ITUIHHAPOM.

#HH##Par###Onpenenenue yaeabHON TEIIOEMKOCTH BEIIECTBA.

#H##Par###lcciienoBanue npouecca UCnapeHusl.

###Par###0OnpeneneHre OTHOCUTENBHOM BIa)KHOCTH BO3/1yXa.

#H##Par###Onpenenenne yaeabHOM TEIUIOTHI IIJIaBICHUS JIbA.



6.18

6.19

dusnueckue sABJICHUA B IMPUPOJE: NOBEPXHOCTHOE HATSIKEHUE U KalMWJUIAPHbIE SBICHUS B
IpUpojie, KpUCTaIbl B Hpupoje, ndinydeHue CoslHLa, 3aMep3aHue BOAOEMOB, MOPCKHE

Opu3bl; 0Opa3oBaHME POCHI, TYMaHa, UHES, CHETa.

TexHudyeckue  yCTpPOMCTBA:  KANWLIAPBL, INPUMEpPbl  MCIOJIB30BAaHUSA  KPUCTAILIOB,
JKUJKOCTHBIM TEPMOMETp, HAaTYUK TEMIEPaTypbl, TEPMOC, CHCTEMa OTOIUICHUS JOMOB,

TUTPOMETPBI, IICUXPOMETP, IapoBas TypOUHa, JBUraTEIb BHYTPEHHETO CrOPAHUSI.

OJIEKTPUYECKHE 1 MAT'HUTHBIE SABJIEHU A

7.1

7.2

7.3

7.4

OnexTpuzanus Ten. J[Ba poaa JIeKTpUUYECKUX 3aps10B

B3aumoneiictBue 3apsikeHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTBH CHJIBI B3aUMOJICUCTBUS

3apsKEHHBIX TEJT OT BEJIMUMHBI 3aPSI0B U PACCTOSIHUS MEXKTY TEJIaAMH )
Onektpuueckoe mojue. Hampsxk€HHOCTH anekTpudeckoro moss. [IpuHmmn cyneprno3unuu
ANEKTPUUYECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »nextpuueckux 3apsiioB. OJIEMEHTapHbIM 3ieKkTpuueckuil 3apsa. CrpoeHue

aToMa. HpOBOZ[HI/IKI/I N OUSJICKTPUKHU



7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

3aKOH COXpaHEHHs IEKTPUIECKOTO 3apsiia

SHGKTpI/I“IeCKI/Iﬁ TOK. YCIOBHUSI CYHICCTBOBAHUA DJICKTPUUCCKOTO TOKaA. Hctounuku

IMOCTOAHHOI'O TOKa

I[eﬁCTBHH QJICKTPHUUYCCKOI'O TOKa (TGHHOBOG, XUMHNYCCKOC, MaFHI/ITHOC). BHGKTpI/IquKI/Iﬁ TOK

B X KMAKOCTAX U ra3ax

DnekTpuyeckas 1enb. Cuiia Toka. IJIEKTPUIECKOE HAMPSHKEHUE
CornpoTHuBiIeHUE MPOBOJHUKA. Y IEITHHOE COTPOTUBIICHHE BEIIECTBA
3akoH Oma JJ1d y4acTKa Lenu

[TocnenoBarenbHOE U APAIJICIHHOE COEAMHEHNE TPOBOTHUKOB

Pabota u MOIIHOCTD JJICKTPHUYCCKOI'O TOKaA. 3aKoH I[)KO}/J'IH — Jlenna

DJeKTpUYecKue IeNd M MOTPeOUTEeNn DIEKTPUYecKol sHeprum B ObITy. KopoTkoe

3aMbIKaHUEC

ITocTosiHHBIE MarHuThl. B3anMoielicTBHE NOCTOSHHBIX MATHUTOB

MarsauTtHoe 1moyie. MarauTHoe noJje 3eMJId U €ro 3HaueHHUE JJIA )KM3HU Ha 3emie

OmneiT OpcTena. MarHuTHOE 1oJie 3JIEKTPUUECKOro Toka. [I[pumMeHeHne 31eKTpOMariuToB B

TCXHHUKE



I[eﬁCTBHG MAarauMTHOI'O I10JId Ha IMPOBOAHHUK C TOKOM. 3JI€KTpOZ[BI/II‘aT€JIB IIOCTOSAHHOI'O TOKA.

7.17
Hcnonb3oBanue aieKTpoABUraTesiell B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIIOPTE
7.18 Oneitel @apanes. SABnenue snekTpoMarHuTHON MHAYKUUU. [IpaBuio Jlenmna
Onextporeneparop. CrnocoObl MOJYYeHUs 3JIEKTPUYECKOM SHEPruu. DJIEKTPOCTAHIMU Ha
7.19

BO300HOBJISIEMBIX HCTOYHHKAX OHCPIUH



7.20

[IpakTuyeckue pabOTHI:

OnbITh! 10 HAOIIOAEHUIO SJIEKTPU3ALUH TET HHAYKLIUEH U IPU CONPUKOCHOBEHUH.
HccnenoBanue AeWCTBUS 3JEKTPUUECKOTO 10JI Ha TPOBOJAHUKU M TUJIEKTPUKH.

COopka u IpoBepKa pabOoTHI JIEKTPUICCKON IS IIOCTOSTHHOTO TOKA.

W3mepenue u peryanpoBaHue CHITBI TOKA.

M3mMepeHue U peryiupoBaHue HaNpsHKEHUsL.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, WIYIIETO 4epe3 Pe3UCTOp, OT CONPOTHBIICHUS
PE3UCTOPA U HAIPSDKEHUS HA PE3UCTOPE.

OnBITHL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD JIEKTPUUECKOTO COMPOTUBIICHHS IMPOBOJIHUKA OT
€ro JUIMHBI, IUIOIAAN ONEPEYHOro CEUYEHHsI U MaTepuasa.

[TpoBepka mpaBmiia CIOXKEHUS HAIPSDKEHUH NPU HOCIEI0BATENIBHOM COEAMHEHUHU JABYX
pesuctopoB. IlpoBepka mpaBmia is CHWIBI TOKA MPH TapaICTbHOM COCTUHEHUU
pesuctopoB. OrmpeneneHue padOTHl IIEKTPUUECKOTO TOKA, HWAYIIETO Yepe3 pe3UcCTop.
OnpezneneHne MOIHOCTH 3JIEKTPUUYECKOI0 TOKa, BblAEIsIeMOl Ha pe3ucTope. VccrienoBanue
3aBHCUMOCTH CHJIBI TOKA, UIYLIETO Yepe3 JIaMIIOUKy, OT HalnpspkeHus Ha Heil. Onpenenenue
KITZl narpesarens. MccienoBaHne MarHMTHOIO B3aMMOJEWCTBHS ITOCTOSIHHBIX MAarHUTOB.
W3yuenne MarHUTHOTO TOJISI MOCTOSTHHBIX MarHWTOB MPHU MX OOBEIWHEHHH W Pa3/ICICHUU.
HccnenoBanue JeMcTBUS 3IIEKTPUYECKOIO TOKA HA MAarHUTHYH CTpesiky. OIbIThI,
JIEMOHCTPHUPYIOIME 3aBUCUMOCTh CHJIbI B3aMMOAEUCTBHUS KaTYIIKH C TOKOM M MarHuTa OT
CHJIBI TOKAa W HAalpaBlICHHS TOKa B KaTymike. V3ydeHwe NeHCTBHS MarHUTHOTO TIOJS Ha

OPOBOAHMK ¢ TOKOM. KoHcTpynpoBaHue u u3ydeHHE pabOThl 3JIEKTPOJBUTATENS.



Msmepenune KIIJ snexTpoaBuratenbHO ycTaHOBKU. OTMBITHI MO MCCICAOBAHUIO SIBJICHUS
ANEKTPOMArHUTHOM WHIYKIMU: HKCCIEJIOBAaHUE W3MEHEHU 3HAYEHUS W HaIpPaBJICHUS

HHAYKOUOHHOI'O TOKa



9 KJIACC

dusnueckue sIBICHUS B NMPUPOJE: HJIEKTPUUYECKHE SBJICHUS B aTMocdepe, 3JIEKTPUYECTBO
7.21 KHUBBIX OPTaHU3MOB, MAarHUTHOE T10JIe 3eMJIH, Jpei( MOIT0COB, POIb MArHUTHOTO TIOJIS JUISI

JKU3HH Ha 3eMJie, TIOJIIPHOE CUsTHUE

TexHu4eckue yCTpPOMCTBA: DJIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, pEOCTaT, CYETUHMK

AIEKTPUIECKOM SHEPTUH, AJIEKTPOOCBETUTEILHBIE pUOOPHI, HarpeBaTelIbHbIC

7.22
IIEKTPONIPUOOPHI  (TIPUMEPBI),  AJIEKTPUYCCKUE  MPEAOXPAHUTEIIN,  IJICKTPOMATHHT,
3JIEKTPOJIBUTATEN b TOCTOSTHHOT'O TOKa, TEHEPATOP MOCTOSHHOTO TOKA

Kon

[IpoBepsiembie 37IEMEHTHI COJEPIKAHMS
JJIEMEHTA
MEXAHUWYECKUE ABJIEHU S
8.1 Mexanudeckoe ABuxkeHuE. MatepuanbHas Touka. Cucrema orcuéra
8.2 OTHOCUTENBHOCTH MEXaHUYECKOTO IBUKCHUA

8.3 PaBHOMepHOE IPSIMOIHHEWHOE IBUKEHUE



8.4

8.5

8.6

8.7

8.8

8.9

8.10

8.11

8.12

8.13

8.14

8.15

###Par###HepaBHoMepHOE TIpsIMOJIMHEHHOE NBHKeHHE. CpelHsisi 1 MTHOBEHHAsT CKOPOCTh

TCJa I[P HEPABHOMCPHOM ABHIKCHUU

Yckopenue. PaBHOYCKOpEHHOE MPAMOJIMHENHOE JBUKCHUE

#H#HPar###CBooOoanoe magenue. OneITel [ anuies

#iHPar#H##PaBHOMEpHOE IBIDKEHUE IO OKpYXHOCTH. Ilepwmon w wactora oOpamnieHwus.

JIunelinas u yrinoBas cKopocTH. LIeHTpoCTpeMUTENbHOE YCKOPEHUE
IIepBb1it 3ak0oH HproToHa

Bropoii 3akoH HeroTona

Tperuii 3akon HeroToHa

HHHPar##H#] [puHIMI cyneprno3uiuu Uil

Cuia ynpyroctu. 3akoH ['yka

##HPar###Cunia TpeHUs: cujia TPEHUs CKOJIBKEHUS, CUiIa TPEHHUs IOKOs, IPYrue BUIbI

TpEHHS

HH#HPar###Cuna TSHKECTH M 3aKOH BCEeMHPHOTO TSATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaICHUS

IBumxenue maHer Bokpyr Comnua. IlepBas kocMuueckas ckopocts. HeecomocTh u

neperpys3ku



8.16

8.17

8.18

8.19

8.20

8.21

8.22

8.23

8.24

8.25

8.26

PaBHOBecue matepuanbHON TOUKU. AOCOIIOTHO TBEPIOE TEI0

#H##Par##HPaBHoBecue TBEPIOro Teja C 3aKPEIIEHHOW OChbIO BpallleHHs. MOMEHT CHIIBL.

LenTp TsxecTn

Nmnynsc Tena. U3menenne ummynbca. UMmynbc cuiisl

3aKOH COXpaHEHMs UMITYJIbCa

HiHPar###PeakTuBHOE ABM)KEHUE

Mexanunueckas paboTa U MOLIHOCTb

Pabota cuin TskecTH, ynpyrocty, TpeHus. CBs3b SHEPTUu U paboThI
[loTeHunanbHas 3HEpPrus Tena, MOJAHATOrO HaJl HOBEPXHOCThIO 3eMIIn
[ToTenumanbHast YHEPTUSL CKATON MPY>KUHBI

#H##Par##H#Kunernuueckas sHeprus. Teopema 0 KHHETUYECKON SHEPTUU

HH#HPar###3aKoH cCOXpaHEHUS] MEXaHUYECKOW SHEPTrUU



8.27

[IpakTuueckue padbOTHI:

Onpenenenue cpeHel CKOPOCTH CKOJIbKEHUs OpycKa WM IBUKEHHUS IIapHKa 110 HAKJIOHHOM
wiockoctu. Onpenenenne yCKOpeHus Tella Ipyu PaBHOYCKOPEHHOM JBMKEHUH 110 HAKIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH TYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBHXKCHHU 0€3
HayaJIbHOH CKOPOCTH.

[TpoBepka rUMOTE3BI: €CIIM IPU PABHOYCKOPEHHOM JBM)KEHUU 0€3 Ha4aJIbHON CKOPOCTH ITyTH
OTHOCSTCA KakK psij HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME IIPOMEXYTKH BPEMEHU
OJTMHAKOBEI.

HccnenoBanue 3aBUCHUMOCTH CHIIBI TPEHUSI CKOJIBKEHHSI OT CHJIBI HOPMAJBbHOTO JIaBJICHUS.
Onpenenenne Kod(pUIMEHTa TpeHHs CKOJbKeHus. OmnpeneneHue KECTKOCTU TPYKHUHBI.
Onpenenenue pabOTHI CHIIbI TPEHUS IPU PAaBHOMEPHOM JABHKEHHHM T€Ja MO FTOPU30HTAIBHOM
noBepxHoctd. Omnpenenenne pabOTBl  CHJIBI  YOPYrOCTH TPH TOABEME Tpy3a C

HCIIOJBb30BaHUEM HCIIOABHUKHOI'O U ITIOJBHXXHOI'O 0J10KOB



8.28

8.29

duznyeckue SABJICHUS B npupoac: IMPUIMBBI W OTJIHUBBI, ABUXXCHHUC IIJIAHCT ConaeuHoM

CUCTCMBbI, pCAKTHUBHOC ABUKCHUC )KUBBIX OPIraHN3MOB

TexHuueckue yCTpOﬁCTBaZ CIIMAOMETP, AATUUKH IIOJIOKCHHA, PACCTOAHUA W YCKOPCHUS,

PAKCThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

9.2

9.3

9.4

9.5

9.6

KonebarenpHoe JABUIKCHUC. OCHOBHBIE XApaKTCPHUCTUKU KOJIEOAHHUI: nepuoa, 4acrtora,

aMIUTATYa

MareMaTHUeCKUil U TPYKUHHBIA MasTHUKH. [IpeBpaiieHne SHEpruM mpH KoyieOaTeabHOM

JABHUOKCHUH

3aryxatomue kojebanus. BeinyxieHHble Koiebanus. Pezonanc

Mexannueckue BoaHbl. CBOMCTBa MEXaHUYECKUX BOJH. [IpoaosabHbIe U MIONIEpEeUHbIE BOJIHBI.
JUiHa BOJIHBI U CKOPOCTB €€ pacnpoCcTpaHeHUsA. MexaHW4YecKHue BOJIHBI B TBEPAOM TelIE,

CEUCMUYECKUE BOJIHBI

3ByK. I'poMKOCTb U BbICOTa 3ByKa. OTpaXkeHHE 3ByKa

WHudpa3Byk u ynbTpa3Byk
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9.7

9.8

9.9

[IpakTuyeckue paboTHI:

OmnpeneneHne 9acTOTHI U MEPHOAA KOJIeOaHUH MaTeMaTHYECKOTO MasiTHHKA.

Onpezenenue 4acTOThI U epHOa KoleOaHUH PYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH Teproia KojeOaHHd MOABEIIEHHOIO K HUTH TPy3a OT JUTHHEI
HUTH. MccnenoBanue 3aBUCUMOCTH IEpUO/a KojaeOaHUM NPYKMHHOI'O MasTHUKA OT MacChl
rpy3a. [IpoBepka He3aBHUCHUMOCTH nNepuoAa KosieOaHuil rpys3a, MOABEIIEHHOTO K HUTH, OT

MacCChI I'py3a U JKECTKOCTHU IIPpY>XUHBI. I/IBMepeHI/IC YCKOPCHUA CBO6OI[H01"O naacHus

duznyeckue SBICHUS B npupoac: BOCHPUATHEC 3BYKOB IKHBOTHBIMH, 3CMIICTPSACCHUC,

CEHCMHUYECKHUE BOJIHBI, I[yHAMU, 3XO

TexHuyeckue ycTpoHCTBa: IX0JIOT, UCIIOJIb30BAHUE YIBTPA3BYKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

10.2

QHGKTpOMaFHI/ITHOC I10JIC. 9HeKTpOMaFHI/ITHBIC BostHEI. CBOMCTBA QJICKTPOMAarduTHBLIX BOJIH

[ITkana 31eKTpOMarHUTHBIX BOJIH



10.3 DnekTpomMaruuTHas npupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA

104 [IpakTuueckue pabOTHI:
N3ydenne cBONCTB 3JIEKTPOMAarHUTHBIX BOJH C MMOMOIIBI0 MOOUIILHOTO TenedoHa

105 duznyeckue SBICHUS B MPUPOJIE: OMOIOTHYECKOe IeHCTBUE BUIUMOTO, YIBTPa(PHOIETOBOTO
Y PEHTT€HOBCKOTO M3TyYeHUN

10.6 TexHuueckue ycTpoicTBa: UCIOIB30BAHUE FJICKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

11.1 JlydeBast mozenb cBera. ICTOUHMKH cBETa

11.2 [IpsamoninHENHOE pacpoOCTpaHEHHUE CBETA

11.3 Otpaxxenue ceta. [lnockoe 3epkano. 3aKkoH OTpakKeHUs CBETa

11

11.4 [Ipenomnenue cBera. 3akoH mpesioMmieHus cBeta. [loHOe BHyTpeHHEE OTpaKEHUE CBETa

I1.5 JIunza. Xon nydei B TMH3E

11.6 OnTuueckas cuctema ¢oroanmnapaTa, MUKPOCKOIA U TEJIECKOIa

11.7 I'a3 xak ontuyeckas cucrema. bim3opykocTs U JanbHO30PKOCTh



11.8

11.9

11.10

Pasnoxxenue Oenoro ceera B cnekTp. OnbiTel HetoToHA. Cll0K€HHE CIIEKTPAIbHBIX I[BETOB.

Z[I/ICHepCI/IH CBCTa

[IpakTuueckue pabOTHI:

#i##Par###lccnenoBaHue 3aBUCUMOCTH yTila OTPayKEHUSI CBETOBOI'O JIyda OT YIJia MaJeHHUs.
#HHPart##3ydeHre XapaKTepUCTUK U300paKCHHSI PEMETA B TUIOCKOM 3epKajie.
#i#Par###lccnenoBaHue 3aBUCHMOCTH yIJIa IIPEIOMIIEHHUSI CBETOBOIO JIy4ya OT yrja NajJeHus
Ha TPaHUIIE «BO3IYX — CTEKIIO».

#i#HPartH## lonydyeHne n300paxeHuil ¢ MOMOIIbI0 COOUPAOIIEH JIMH3BI.
##HPar###Onpenenenre POKYCHOTO paCCTOSHUSA U ONITUYECKOM CUIIbI COOMPAOIIEH JTHH3BIL.
#H#HPar###ONBITH IO pa3IoXKEeHHUIO 0EJI0ro CBeTa B CHEKTP.

H#H#Par###ONbITHl IO BOCHPUSITHIO 1IBETA MIPEIMETOB MPU UX HAOJNIIOJIEHNUU Yepe3 LBETOBBIC

(buIbTPHI

duznyeckue SABICHUS B npupoac: 3aTMCHUA COJ'IHI_Ia n .]IyHBI, OBETa TCJI, OIITHYCCKUC

ABIICHUS B aTMOcdepe (uBeT Heba, pedpakuus, paayra, MUPax)
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11.11

TexHuueckue YCTpOﬁCTBaZ OYKH, IICPUCKOII, (bOToaHnapaT, OIITHYCCKHUEC CBECTOBOAbI

KBAHTOBLBGIE SABJIEHUA

12.1 OmneiTel Pe3epdopna u mianeTapHast Mojienb atoma. Moaenb aroma bopa

12.2 Hcnyckanue u norioueHue csera atoMoM. KBaHTel. JInHeHyaThle CIIEKTPbI

12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- U raMMa-u3ITydeHHs

12.4 CrpoeHne atoMHoro sapa. Hykinonnas Moznens aToMHOTO siipa. M3oromnst

12.5 PanuoaxkTtuBHble npeBpamienus. [lepuos nonypacnana aTOMHBIX SAEp

12.6 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MaCCOBOI'O YHUCET

12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

12.8 Peakuuu cunrtesa u nenenus saep. Mcrounuku sneprun CoHua u 3BE371

12.9 SAnepHas sHepreTuka. JleiicTBUE paMOAKTUBHBIX U3JIy4€HUN Ha )KUBbIE OPTaHU3MBbI
[IpakTuyeckue paboOTHI:
HaGntoneHue CriionHbIX U IMHEWYAThIX CIIEKTPOB U3ITYUYECHHUS.

12.10 HccnenoBanue TpeKOB: H3MEPEHUE OSHEPrUM YacTUIBl [0 TOPMO3HOMY IIyTH

dororpadusam).

W3mepenune paanoakTHBHOTO GoHA

(o



@usnueckue SBICHHUS B MPUPOJIE: €CTECTBEHHBIH PaHMOaKTHUBHBIN (POH, KOCMHUYECKHUE JTy4H,
12.11 PagUOAKTUBHOE U3Iy4YEHHUE IIPUPOJHBIX MUHEPAJIOB, ACUCTBUE PAaJAUOAKTHUBHBIX W3JIyYEHUU

Ha OpraHus3M 4€JI0BCKa

12.12 TexHuyeckue yCTpONHCTBA: CIEKTPOCKOI, MHIUBUIYATbHBINA J03UMETD, kamepa Buibcona



MPOBEPSIEMBIE HA OI'3 11O ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOH
OBPA3OBATEJBHOMN ITPOT'PAMMbBI OCHOBHOI'O OBIIETO OGPA3OBAHUS

Kox npoBepsiemoro IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS OCBOCHHUSI OCHOBHOM
TpeOOBaHUSA o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI0 0011ero odpazoBanust Ha ocHoBe PI'OC

[Tonumanue ponu GU3MKH B HAYYHOW KapTHHE MHpPa; C(POPMUPOBAHHOCTH 0A30BBIX MPECTABICHHH O
3aKOHOMEPHOH CBSI3W M II03HABAEMOCTH SIBICHHH TNPHUPOJBI, O POJHM OJKCIEpUMEHTa B (usuke, o
crucreMooOpasyromieil ponu QUMK B pPa3BUTHH ECTECTBEHHBIX HAyK, TEXHUKH W TEXHOJIOTUH, 00
IBOIONMH (PU3NUECKUX 3HAHUW U UX POJHM B LIEJIOCTHON €CTECTBEHHOHAYYHOW KapTHHE MHpa, O BKIIa/Ie
POCCHIICKHX ¥ 3apyOEKHBIX YIEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI



3HaHMs O BUJAX MaTepuu (BEIIECTBO U MOJIE), O JBMKEHUHU KakK CIoco0e CYIIECTBOBAHUSI MAaTEPHH, 00
aTOMHO-MOJICKYJISIDHOW TEOpPHUM CTPOEHHUS BEUIECTBA, O (PU3UYECKOH CYITHOCTH SBICHHH TPUPOIBI
(MexXaHWYeCKHX, TEeIUIOBBIX, OSJEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHE pa3IU4aTh SIBICHUS IO
OINMCAaHMIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OINBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (U3NIECKOe
SBJICHUE; YMEHHE PACIO3HaBaTh MPOSBICHUE M3YyYEHHBIX (DU3MUECKUX SBJICHHUI B OKPY)KAIOIIEM MHpE,

BBIJIEJISIS UX CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

BJIaZ[GHI/IG OCHOBaMH HOHSITHITHOTO arnrmapara 1 CMUMBOJIMYECKOI'O A3bIKa (1)I/I3I/IKI/I 1 HCIIOJIB30BaHHUC UX
AJIs1 pCIICHUS y‘le6HI>IX 3aa4; YMCHHC XapaKTCpHU30BaATb CBOMCTBaA TCI, (bHBI/I‘{GCKI/Ie SABJICHUA H

MIPOLIECCHI, UCTIONB3YS PyHIAMEHTAIBHBIC H SMITUPUUYCCKUE 3aKOHBI

VYMeHne ONnMCHIBaTh HN3YUYCHHBIC CBOMCTBAa TEI H (1)I/I3I/I‘-I€CKI/I€ SABJICHUS, HCIOJb3Ys (1)H31/I‘-I€CKI/I€

BCIINYHHBI



Brnagenre ocHOBaMH METOOB HAyYHOTO IMO3HAHUS C yU4ETOM COOJIOJICHUS MPaBUII 0€30IIaCHOTO TPYy/a:
HaOmroieHNe (PU3UICCKUX SIBJICHUI:

YMEHHE CaMOCTOSITEIILHO COOMPaTh IKCIIEPUMECHTAIBHYIO YCTAHOBKY M3 JAHHOTO Habopa 000pyIoBaHUS
10 UHCTPYKIIMU, OTIMCHIBATh XO/1 OTBITA U 3alMCHIBATH €r0 Pe3yNbTaThl, (OPMYIHUPOBATH BHIBOIHI,
MIPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPCHHUN (PU3NICCKUX BEJIMYMH: YMCHHE INIAHUPOBATH U3MEPCHHSI,
CaMOCTOSITENIbHO COOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY IO WHCTPYKIUMHU, BBIYHCISATH 3HAUYCHUE
BEJIMYMHBI ¥ aHAIM3UPOBATH TOJYYCHHBIC PE3YJbTAThI ¢ YIETOM 3aJIaHHOW IMOTPENIHOCTH PE3yIhTaTOB
HU3MEpPEHU;

MPOBEACHUE  HECIOXKHBIX  OKCICPUMEHTAIBHBIX  HCCIEAOBAaHUH;  CaMOCTOSATEIBLHO  COOMPATH
OKCIIEPUMEHTANIbHYI0 YCTAaHOBKY M TIPOBOAMUTH MCCIEAOBAHHUE IO HMHCTPYKIUH, MPEICTABISATH
MOJTyYCHHBIC 3aBUCUMOCTH (DU3MUCCKHUX BEIMYMH B BHJIC TAOIUI] M TPAPUKOB, YIUTHIBATH ITOTPEITHOCTH,

ACJIaTh BbIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHUA

[lonnmaHnue XapakTepHBIX CBOMCTB (PU3MYECKUX MoJenel (MaTepuanbHas TOUKa, aOCONIOTHO TBEPIOE
TE€J0, MOJIENM CTPOCHHUS ra3oB, KUIKOCTEW M TBEPABIX T, IUIAHETapHas MOJEIb aTOMa, HYKJIIOHHas

MO/IEJIb AaTOMHOTO SiApa) U YMEHHE IPUMEHSTh UX JUIS OOBSICHEHUST (PU3NIECKUX MTPOILIECCOB



YMmeHue oOBSCHATh (PU3MUSCKHUE MPOIECCHl M CBOWCTBA TEN, B TOM YHCIE U B KOHTEKCTE CHUTYaIlHi
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YAaCTHOCTH, BBIABIATH IPUYUHHO-CIICICTBEHHBIC CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOW Ha M3yYEHHBIC CBOMCTBA (PU3UYECCKUX SIBICHHH, (PM3MUECKHUE 3aKOHHI,

3aKOHOMCPHOCTH U MOJCIIN

VYMmenue pemarb pacuérHble 3a7aud (Ha Oa3e 2 — 3 ypaBHEHHUI), MCNONb3ys 3aKOHBI U (OPMYJIbI,
CBsI3bIBaOIME (PU3NYECKUE BEJIMUYMHBI, B YACTHOCTH, 3alIUCHIBATh KPAaTKOE YCJIOBUE 3aJaul, BBISIBIATH
HEJOCTAIONINE JTaHHBIC, BEIOMPATh 3aKOHBI U (DOPMYJIBI, HEOOXOAMMBIE JJIs € PelIeHUs, HCIIOIb30BaTh
CIIpaBOYHBIE JIaHHBIC, MPOBOAMTH PACUYETHl U OLIEHUBATh PEATUCTUYHOCTH IOJIyYEHHOIO 3HAYEHUS
(bu3N4ecKoil BETMUMHBI;, YMEHHUE ONPEACIATh Pa3sMEPHOCTh (PU3MUECKON BEIMYUHBI, MMONyYCHHOH NPHU

PCILICHUHU 3a/la4n

VmMmenue XapaKTCpU30BaTh IMPUHIIUIIBI I[GI\/JICTBI/IH TCXHUYCCKUX yCTpOI\/JICTB, B TOM 4HCJC OBITOBEIX
HpI/I60pOB, U IPOMBIIUICHHBIX TCEXHOJIOTMYCCKUX IMPOHCCCOB IO HUX OIMMCAHUIO, UCIIOJIBb3YysS 3HAHUA O

CBOMCTBAaX (PM3MUYECKUX SIBJICHUU U HEOOXOAMMBIE (PUINICCKUE 3aKOHOMEPHOCTH
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11

YMeHue HCIob30BaTh 3HAHUS O (DM3MYECKUX SBJICHHUSIX B MOBCEIHEBHOHM XH3HHM A oOecredyeHus
0€30MacHOCTH TpY OOpaIIeHNUU ¢ OBITOBBIMH MPUOOpPAMU ¥ TEXHUYECKHMHU YCTPOHCTBaMHU, COXPAHEHUS
30POBbSI M COOJIOAEHHUS HOPM HKOJOTMYECKOro IIOBEICHHMS B OKpYXKAaIOLIeH cpeae; NMOHUMaHHE
HEOOXOJMMOCTH  TIPUMEHEHHUS JOCTIKCHWHA (U3MKM W TEXHOJOTHH JUIi  PalMOHAIBHOTO

IIPUPOIOIOIB30BAHUS

OneiT mowWcka, mpeoOpa3oBaHUS H TPEIACTABICHUS WHPOPMAUU (DHU3UIECKOTO COJCpIKAHUS C
UCIIOJIb30BaHUEM HH()OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIT; YMEHHUE OIICHUBATh JIOCTOBEPHOCTh
MOJIy4eHHON MH(OpPMAIMM HA OCHOBE MMCIOIIMUXCS 3HAHWUU M JOMOJHUTEIHHBIX MCTOYHUKOB, YMCHHE
UCIIOJIb30BaTh TIPU BBIMOJIHEHUH YUYCOHBIX 3aJlaHUi Hay4YHO-TIOMYJSIPHYIO JIMTEPaTypy (HU3HYECcKOro
COJIEp)KaHus, CIPABOYHBIC MaTepuaibl, pecypchbl ceTu HHTepHEeT; BiameHue 0a30BBIMA HAaBBIKAMU
npeoOpa3oBaHusi HHGOPMAIUK U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYH0; YMEHHE CO3/1aBaTh COOCTBEHHbBIE

IMUCbMCHHBIC U YCTHBIC COO6IlI€HI/IH Ha OCHOBC I/IH(i)OpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB



HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, ITPOBEPAEMBIX HA OI'D 110 ®U3UKE

Kox

1.1

1.2

1.3

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

MEXAHUWYECKUE SABJIEHUA

Mexanuueckoe JBUKEHUE. MaTepI/IaJ'ILHaH touka. Cucrema orcuéra. OTHOCHTEIBHOCTE JABUXXCHUA

PaBHOMepHOE 1 HepaBHOMEpHOE BHKeHHE. CpemHsist ckopocTb. DopMyria 171sl BRIYMCIEHUS CPEIHEH CKOPOCTH: V = S/t

PaBHOMepHOG HpHMOHHHeﬁHOC JBHXXCHHUC. 3aBHCHUMOCTh KOOpAuHAaThl TE€jla OT BPEMCHH B ClIyda€ PABHOMCPHOI'O

HpHMOJII/IHef/'IHOFO JABMOKCHUA:

rpa(bI/IKI/I 3aBUCUMOCTH OT BPCEMCHH MIJII IIPOCKLIUU CKOPOCTH, IIPOCKOHUH IICPCMCIICHU, HyTI/I, KOOpAUHATBI IIpH

pPaBHOMCPHOM HpHMOHHHeﬁHOM JBHXXCHHUH



1.4

1.5

1.6

3aBUCHMOCTD KOOpJAHUHATHI TCJIa OT BpCMCHHU B ClIy4a€ paBHOYCKOPECHHOI'O Hp?[MOJII/IHGI\/JIHOI‘O JABHXKCHUA

b3 "t

Sylf)=vy #f+a =

@opMynbl I OPOCKUUU IEPEMELICHUs, MNPOEKIMH CKOPOCTH U MPOEKIHMH YCKOPEHHUS IIPU PAaBHOYCKOPEHHOM

HpHMOHHHeﬁHOM JABUXKCHUMN:

(%]

~

Iy (T) =Dy, f+a,-

E -
U_\'('f) =Up, T4, £,
a,(f) =canst,
Uy, — Ui:cL zza.‘csr

I'padukn 3aBUCHMOCTH OT BPEMEHH JUISI MPOEKIUH YCKOPEHHS, MPOCKIMH CKOPOCTH, IPOEKIUHU IEePEeMEIICHNUS,

KOOpAUHATHI IIPHU PABHOYCKOPCHHOM HpHMOJ’IHHGﬁHOM JABUXXCHUU

CBobosnnoe nanenue. GopMyibl, ONUCHIBAIOLIME CBOOOAHOE MaJieHUE Tejla IO BEPTUKAIM (IBM)KEHHE Tela BHU3 WM
BBEPX OTHOCHTEIBHO MOBEPXHOCTH 3emuin). I'padpuku 3aBUCMMOCTH OT BPEMEHH JJISl MIPOSKIUH YCKOPEHUS, MPOCKIHH

CKOPOCTH U KOOPAHWHATHI ITPH CBO6OI[HOM MMaJICHHUH TCJIa 110 BEPTUKAIN

CxopocTh paBHOMEPHOTO JIBHXKEHHS TeJla 10 OKpykHOCTH. Hampapienue ckopocTu.

CDOpMy.]'Ia AJIs1 BBIYHUCJIICHUA CKOPOCTH YEPE3 painyC OKPYKHOCTU U ICPUO] o6pa1ueHI/m:

2nR
T

]_[eHTpOCTpeMI/ITCJ'ILHOC YCKOPCHHUC. HaHpaBHeHI/Ie HCHTPOCTPEMUTCIIBHOI'O YCKOPCHUA. CDOpMyJ'Ia JJIA  BBIYMCIICHUA

YCKOPEHUSL:



1.7

1.8

1.9

1.10

Macca. ITnotHocTs BemecTBa. @opmyJia [l BBIYUCICHUS TTIOTHOCTH:

_m
=%

Cuna — BekTopHas (usndeckas BenuanHa. CIoKeHUE CHIT

SBnenne nnepiuu. [lepsolii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
CoHarnpaBIeHHOCTh BEKTOpPA YCKOPEHHUsI TeJla U BEKTOpa CUJIbL, ACHCTBYIOLIEH Ha TEJI0

Bzaumopeiictue Ten. Tpernit 3akoH HeroToHa:

Fy y=-Fi



1.12

1.13

1.14

1.16

TpeHI/Ie IMOKOsA U TPCHUC CKOJILKCHHA. q)OpMy.Ha AJI1 BBIYUCJIICHUA MOAYJIA CHUJIBI TPCHUS CKOJIBXKCHUSA!

FIP=M'N

Hedopmarnus Tena. Ynpyrue u Heynpyrue aedopManuu. 3akoH ynpyroi aegopmarnuu (3akox ['yka):

F=k-Al

Bcemuphoe Tarorenue. 3akoH BCEMUPHOTO TSATOTSHHUS:
My - M~
F=0G.- po s
I'L
Cuita TsbkecTu. Y CKOpeHue CBOOOHOTO TaACHUS.
dopmyiia s BBIYUCICHUS CHITBI TSHKECTH BOIHM3H moBepxHocTr 3emin: F = mg.

JIBrxxenue mnanet Bokpyr Connua. IlepBas kocMuueckast ckopocts. HeBecoMOCTh U neperpy3ku
Hmnynec Tena — BeKTopHas pu3ndeckas BeInYnHa.
P=mi
HNmnynbe cucremsl Tel. U3MeHenue umimysnbca. MIynbe cuiibl
3aKOH COXpaHEHMsI UMITyJIbca I 3aMKHYTOM CHUCTEMBI TEN:
p=myly +imyU, =const

PeakTuBHOE NBMXKEHUE



1.18

1.19

Mexannueckas pabota. @opmyia st BEIYUCICHUS PaOOTHI CHITBL:

A=Fscosct

Mexanudeckast MOIITHOCTb:

n=4
I

Kunernueckas u IIOTCHIHAJIbHAA S9HCPI'Hs. CDOpMy.TIa JJIs1 BBIYHMCIICHUA KHHETHYECKOM OHCPIuu:

mu”~
g =
2

TeopeMa 0 KHHETHYECKOH OHCPI'UH. CDOpMy.]'Ia JJIs1 BBIYHMCIICHUA HOTGHHH&HLHOﬁ OHCPIuM TCja, HIOAHATOIO

HaI 3eMIIEH:

E,= mgh

Mexanunueckas OHCPIUs:
E=E,+E,

3aKoH COXpaHEHUsI MEXaHWYECKOM dHeprun. DopMyia Jijisl 3aKOHA COXPAHCHUSI MEXaHUYECKOM SHEPTHUU B OTCYTCTBUE
cu TpeHusi: £ = const.

[IpeBpanieHne MEXaHU4ECKOM SHEPIUU IIPU HATMYUU CUIIBI TPEHUS.



[IpocThie MexaHU3MBI. «300TOE TIPABUIIO» MEXAHUKH.
Preruar. MomeHnT cuiiel: M - Fl.

YcnoBue PaBHOBCCHA pblyara:
1 1 —
M, +M, +..=0

[ToasrkHbIH 1 HeMOABMKHBIN O0510kH. KITJI mpocThIX MEXaHU3MOB,

1.20

Tj= AAumema

ATPAUEHHAA R

JlaBneHue TBEpAOTO Tena.
@dopmyia 11 BBIYMCIICHHS 1aBJICHHs TBEPIOTO Tena:

i,

191 JlaBieHue raza. ATMOC(EpHOE IaBlICHUE.

FI/IIlpOCTaTI/ILIeCKOG AAaBJICHUC BHYTPH KUAKOCTH.

CDOpMy.]'Ia JJIs1 BBIYHUCJIICHUSA OABJICHUS BHYTPH JKUIAKOCTH!

p=pgh+p_,

1.22 3akoH [lackans. ['uppaBnuyeckuii mpecc



1.23

1.24

1.25

1.26

1.27

1.28

3akon Apxumena. dopmyna ais onpeAesieHHUs BHITAIKUBAIOMICH CHIIBI, JCHCTBYIOLIEH Ha TeJo, MOTPYKEHHOE B

AKHUJIKOCTb WX Ta3:
F_{m_ =pgV

Ycnosue ninaBanus Tena. [lnaBanue CyAO0B 1 BO3AYXOIIAaBAHUC

Mexanuyeckue KojeOaHus. AMHJ’II/ITyI[a, nepuoa M 4actora KoJIeOaHMiA. d)opMyna, CBA3bIBAOMIAsA 4YaCTOTY W NEPUOT

KOJIeOaHWIA:
i 1
T

MareMaTH4ecKuil 1 MPYKUHHBIA MasTHUKU. [IpeBpalienne sHepruu npyu Kojae0aTeIbHOM JIBUKCHUN

3aryxaroiue konebanus. Beinyx1eHHbIe KoeOaHus. Pezonanc

MexaHn4ecKHUe BOJIHEI. HpO[[OJIBHBIG U MOINCPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH PACTIPOCTPAHCHH A BOJIHBI:

A==

3ByK. 'poMKOCTB U BBICcOTa 3ByKa. OTpa)keHHE 3ByKOBOI BOJHBI Ha TpaHMIe IBYX cpel. MHDpa3ByK U ylnbTpa3ByK



1.29

1.30

Ipaxmuueckue pabomwl

M3mepeHne cpeaHel IUIOTHOCTH BEIIECTBA, apXHUMEIOBOM CHJIBI, JKECTKOCTH MPYKUHBI, KOA(PQHIMCHTA TPEHUS
CKOJIb)KCHHUS; paOOThI CHJIBI TPEHUS, CHIIbI YIPYTOCTH; CPEAHEH CKOPOCTH JABHXKECHHUS OpyCKa MO0 HAKJIOHHOM IUIOCKOCTH;
yCKOpeHHsI Opycka TpH ABMXKCHHU IO HAKIOHHOW IIOCKOCTH, YacTOThI M MEPHOAa KOJIeOaHWH MareMaTHYeCKOro
MasITHUKA; 4acTOTHI M MEPHOAa KOoJeOaHWi MPY)KUHHOTO MasTHMKA,; MOMCHTA CHJIbI, JICHCTBYIOIIEIO Ha phiyar; paboThl
CHJIBI YIIPYTOCTH MPH MOABEME TPY3a C MOMOIIBIO HEMTOABHYKHOTO 0JI0OKa; pabOThI CHJIBI YIIPYTOCTH MPHU MOIbEME IPy3a C
IIOMOIIIBIO ITOABIMYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOrPYKEHHOH YacTH Tejla W OT IUIOTHOCTH KHUIKOCTH;
HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CHIIBI OT MAacChl TeJa; CHJIbI TPEHUS CKOJIBKEHUS OT CHIJIBI HOPMAJIbHOI'O JIaBJICHUS U OT
poia IOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIOIICH B MPYKHUHE, OT CTENEHH Ae(opMaliiu Py HHBL, YCKOPEHHsI Opycka
OT yrjla HaKJIOHA HAampaBJSoNICH; mepuoja (4acTOThl) KOJEOAHWN HHUTSHOTO MasTHHKAa OT JUIMHBI HHUTH, MEepPHOA
KoJIcOaHWH TMPYKUHHOTO MAasTHUKA OT MAacChl Ipy3a M KECTKOCTH IMPYKUHBI;, UCCICIOBAHUEC HE3aBHCUMOCTH TEPHO/IA

KoJIEOAHHMH HUTSIHOIO MasgTHHKA OT MacChl Ipy3a. HpOBepKa YCJIOBUS PABHOBCCHUSA pblvara

Qu3suueckue s61eHUs 6 Npupode: TPUMEPHl IBUKEHHUSI C PA3IMYHBIMU CKOPOCTSMHU B KHBOM W HEXHMBOW MPHUPOJIE,
JIENCTBUE CHJIBI TPEHUS B IPUPOJIE U TEXHUKE, IPWIMBBI U OTIUBBI, ABUXKeHHUE I1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBUKCHHE YKUBBIX OPraHU3MOB, pblYard B Telle 4YeJIOBEKa, BIUSHUE aTMOC(HEpPHOro NaBJICHHUS Ha >KMBOW OpPraHH3M,

IIJ1aBaHUC pI)I6, BOCIIPpHUATHUEC 3BYKOB JKUBOTHBIMHU, 3CMJICTPSACCHHUC, CEMCMUYECKIE BOJIHBI, HYHaMH, 5X0



1.31

2.1

2.2

23

24

2.5

2.6

2.7

2.8

Texuuuecxue yCI’npOlZCWlSCl.' CIIUAOMECTP, HAaTHUKU ITOJIOXKCHUA, PACCTOAHUA U YCKOPCHUS, TUHAMOMETP, IMOAUINITHUKH,
PaKeThI, pbI4yar, HOI[BH)KHBIﬁ )51 HGHOI[BI/I)KHHﬁ 6JIOKI/I, HAKJIOHHasA IIJIOCKOCTb, IIPOCThIC MCXAaHWU3MblI B 6I)ITy,
coo6ma}0mnec;1 COCYyHhI, YCTpOﬁCTBO BOIOIIpOBOAA, I‘I/I,Z[paBJ'II/ILIGCKI/Iﬁ npecc, MaHOMCTp, 6ap0MeTp, BbBICOTOMCD,

HOPUIHEBOW HACOC, apEOMETP, 3X0JIOT, UCIIOJIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

TEIIJIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOKEHUS MOHGKYHHpHO—KHHeTHqCCKOﬁ TCOPHUU CTPOCHHA BCIICCTBA. Monenu TBép,I[OFO, KHUAKOIro Hu

ra3oo6pa3Horo COCTOSIHMM BEIlECTBA. KpI/ICTaJ'IJ'II/ILIGCKI/Ie n aMOp(bHLIe TCl1a

I[BI/I)KGHI/IG YHaCTull B€IICCTBA. CBs13b CKOPOCTHU ABHMIKCHUSA 4aCTHUILL C TeMnepaTypoﬁ. BpoyHOBCKOC JBHXXCHHUC, ,Z[I/I(b(bySI/IH

CmaunBaHuE U KallWUISIPHBIE SIBJICHUS

TennoBoe paclIMpeHNe U CKaTHE

TermoBoe paBHOBECHE

Buytpennsis sueprus. Pabota u tersionepenaya kak cnocoobl H3MEHEHUsl BHYTPEHHEH SHeprun

Buapr TCILIoNEpeaavIn: TCILJIONPOBOAHOCTD, KOHBCKIIUA, U3JIYUYCHUC

HarpeBaHI/Ie 1 oxJtaxkaeHue Teil. KoaumdecTBo TeIUIOThI. Y AeIbHAs TEINIOEMKOCTD:

O=cm(t,—t,)
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2.10

2.11

2.12

2.13

2.14

3aKOH COXpaHEHUsI YHEPTUH B TEIUIOBBIX IIPOLIECCaX. Y paBHEHUE TEMJIOBOrO OanaHca:

o+ +..=0

Hcnapenune u konaeHcauus. VM3mMeHeHHe BHYTPEHHEW SHEPruM B NPOLIECCE MCIAPECHHS W KOHJeHcauuu. Kurnenwe

KUAKOCTU. Y IeJbHas TeroTa napoodpazoBanus: L = Q/m

Bnaxnocts BO3yXa

IInaBnenue u KpuUucCTaJllIn3aiu. N3mMmeHeHue BHyTpeHHeﬁ OHCPIUM IIPU IJIABJICHUU U KPUCTAJJIU3AllUH. Y aenbHas TemioTa

IJIABJICHUSA
r=2

m

BuyTpeHHsis sHeprus cropanus TOIUIMBA. Y IeTbHas TeIUIOTa CrOpaHus ToIuuBa: ¢ = Q/m

[TpunHiumel padoTsl TeroBbix Asurarenei. KIIJ[ TermoBoro aurarens



2.15

2.16

2.17

3.1

3.2

3.3

Ilpakmuueckue pabomol

N3mepenue yaenpHON TEIUNIOEMKOCTH METAIIMYECKOTO HUIMHAPA; KOJIMYECTBA TEIIOTHI, IIOJIy4eHHOIO BOJIOM KOMHATHON
Temreparypbl (UKCUPOBAaHHON Macchl, B KOTOPYI ONYIIEH HArpeThlii LWIMHAP; KOJIMYECTBA TEIUIOTHI, OTJAHHOTO
HarpeTbiM LWIMHIPOM, IIOCJIE OIyCKaHUs €ro B BOJY KOMHATHOW TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAXKHOCTH BO3/1YyXa;
YAEJIBHOU TEIUIOTHI IUIAaBJICHU JibJa. MccienoBanue U3MEHEHUs TEMIIEPATYPbl BOJBI IIPU PA3JIUYHBIX YCIOBUAX; SBICHUSA

TEI1000MeHa IPU CMEIIMBAaHUM XOJIOHOM U ropsiuei BOAbl; Ipolecca UCTIapeHUs

Dusuueckue s61eHUS 8 npupode.‘ IMMOBCPXHOCTHOC HATSAKCHUC W KAIIWJIIAPHBIC SABJICHHA B HIPUPOJAC, KPHUCTAIIbBI B

npuponae, n3JiyucHue COJ'IHI_Ia, 3aMCpP3aHUC BOI[OéMOB, MOPCKHEC 6pI/ISBI; 06pa30BaHHe POCHI, TYMaHa, NHEA, CHECTa

Texnuueckue ycmpoticmeéa: KalmWUISAPbl, TPUMEPHl HCIOIB30BAHMS KPUCTAIJIOB, KUAKOCTHBIM TEPMOMETpP, TATUUK
TEMIEpaTypbl, TEPMOC, CHCTEMa OTOIUICHHS JIOMOB, THUTPOMETPBI, IICUXPOMETp, NapoBas TypOWHa, ABUTaTelb

BHYTPCHHCT'O Cr'OPaHUSA

DJIEKTPOMAT'HUTHBLIE ABJIEHW S
DnekTpu3anus Ten. /[Ba Buaa 3IeKTPUIECKUX 3apsa0B
B3aunmopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs IEKTPUIECKOTO 3apsiia



3.4

3.5

3.6

3.7

3.8

3.9

3.10

Onekrpuueckoe noisie. Hanpsok€HHOCTh 3nekTpuueckoro mnosid. [IpuHIuMn cyneprno3uuuu 3JeKTpUUYECKHUX moJied (Ha

KaueCTBEHHOM YpPOBHE)

Hocurenn QJICKTPHUUYCCKUX 3apsaa0B. I[eﬁCTBHG QJICKTPHUUYCCKOI'0 IIOJII Ha JJICKTPUUCCKUE 3apsibl. HpOBO,Z[HI/IKI/I n

JUDBJICKTPUKHU

[TocTosiHHBIM 31ekTpuyeckuil Tok. [leiicTBus anexkTpuueckoro Toka. Cuia Toka. Hanpsbkenue.

I=q/t, U=A/

DJIEKTPUYECKOE CONPOTUBIIEHHUE. Y IEITBHOE DIEKTPUIECKOE COIPOTHBIICHHE:
R =pl/S

3akon Oma anst yuactka anekrpuyeckoi nernu: [ = U/R

HOCHCI{OB&TGHBHOG COCIMHCHUEC ITPOBOJHUKOB!
- T T . _ 3
I,=1,: U=U,+U,; R=R +R,
HapaHJICJH)HOG COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUSA:

UY=UpI=f+ L R=.

F

CMenranHbIe COCAUMHCHUA ITPOBOJHHUKOB

Pa6ota u MmomHoCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul



3.11

3.12

3.13

3.14

3.15

3.16

3akon J[xoyns — Jlena:

O=I"R-t

OmneiT OpcTena. MarHuTHOE 1oJie IPSIMOI0 IPOBOAHUKA C TOKOM. JIMHMM MarHUTHON MHIYKLIUU
MarsuTtHoe 1oJje NOCTOSHHOTO MaruuTa. BzauMonelcTBre NOCTOSSHHBIX MArHUTOB
JleiicTBre MarHUTHOI'O NOJISL HA IPOBOJIHUK C TOKOM

Onpitel @apanes. SABnenue snekTpoMarHuTHON MHAYKUUU. [IpaBuino Jlenna

Ilpakmuueckue pabomol

W3mepenne 37eKTpUYecKOTO COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH 3JEKTPUYECKOTO TOKA; pabOTHI 3JIEKTPUYECKOTO
TOKa.

WccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJAHMKE (PE3UCTOPHI, JJAMIIOUKA), OT HAINPSKEHHs Ha
KOHIIaX IPOBOJHMKA; 3aBUCUMOCTU COINPOTHUBIICHUS OT JJIMHBI IIPOBOAHMKA, IUIOLIAJHA €r0 IONEPEYHOIo CEYEHUS U
YIEIBHOTO COMPOTUBIICHHUS.

ITpoBepka npasuiia Ui 3JIEKTPUUECKOTO HANPSKEHMS IIPU MIOCIEA0BATEIbHOM COCJUHEHUH TPOBOJHUKOB; IpaBuia JUIs

CHUJIBI 3JIEKTPUUECKOI0 TOKA MPU NapajieIbHOM COEIMHEHUU MPOBOHUKOB (PE3UCTOPHI U JITAMIIOUKA)



3.17

3.18

3.19
3.20
3.21
3.22
3.23
3.24

3.25

Dusuueckue A6/1eHUS 8 npupode.‘ QJICKTPHUYCCKUC ABJICHHA B aTMOC(l)epe, QJICKTPHUYCCTBO XUBBIX OPraHM3MOB, MAarHuTHOC

I10JIC 3€MJ'II/I, z(peﬁ(b IIOJIFOCOB, POJIb MAIrHUTHOI'O ITOJIA JIA JKU3HH Ha 3€MJ'I€, IOJIAPHOC CUSAHHC

Texnuueckue ycmpoticmea: 3JAEKTPOCKON, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETYUK AJIEKTPUUYECKOM HHEPruu,
AIIEKTPOOCBETUTENbHBIE MPHOOPBI, HArpeBaTENbHBIC SJIEKTPONPUOOPHI (TPUMEPHI), IIEKTPUUECKUE IPEIOXPAHUTEIH,

SJICKTPOMArHuT, 3JICKTPOABUIATCIIb TIOCTOAHHOTO TOKA, TCHCPATOP IMOCTOSAHHOI'O TOKA

DneKkTpoMarHuTHbIE BOJHBL. [1Ikana 371eKTpOMarHuTHBIX BOJIH

JIyueBas monens ceera. IIpsamonnHeiHOe pacipOCTpaHEHUE CBETA

3akoH oTpaxeHus csera. [lnockoe 3epkano

[Ipenomnenue cBera. 3aKOH MPEIOMIICHHUS CBETA

Mucnepcus ceera

JInnza. Xox myueit B mun3ze. DoKycHOE pacCcTossHUE JTUH3BL. OnTuueckas cuia TuH3bl: D = 1/F

I'na3 kak ontuyeckas cucrema. OnTudeckue nprudopbl



3.26

3.27

3.28

4.1

4.2

4.3

44

4.5

Ipaxmuyeckue pabomuol

##HtPar#H#t#l3MepeHne ONTHYECKOW CUJIBI cOOMparomield JUH3bI; (POKYCHOro paccTOsHUS coOuparoiieil JuH3bl (110
CBOWCTBY paBEHCTBA pa3MEpOB MpeIMETa U M300paKeHHs, KOTIa MPEIMET PACIIONOKeH B IBOHHOM (hOoKyce), TToKa3aTes
MPETOMIICHUS CTEKIIA.

#i#HPar#H#llccnenoBanue CBOWCTBA HW300paKCHHS, IMOJYYCHHOTO C IIOMOINBIO COOHMpAIONIeH JUH3BI; H3MEHEHUS
(OKYCHOTO PacCTOSIHUS ABYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH YTJIa MPEIOMJICHHS CBETOBOTO JIyya OT yrila MaJeHus Ha

T'paHUIC «BO3AYX — CTCKIIO»

Qusuueckue asnenus 6 npupooe: 3armennst Connua u JIyHbl, [BeTa Tel, ONTUYECKHUE SBICHUS B aTMocdepe (uBeT Hebda,

pedpakius, paayra, MUpPax)

Texnuueckue ycmpoticmea.: O9KH, IEPUCKOIIL, (OTOAITIAPAT, ONTHIESCKHE CBETOBO/IBI
KBAHTOBBIE SAABJIEHU A

PangnoaktuBHOCTh. Anbda-, OeTa-, ramma-u3nydenus. Peakiu anbda-u Oera-pacnana
OmnsiTel Pesepdopaa no paccesnuto anbha-gactum. [lnanerapaas Mmoens aToma
CocraB atroMHoOro sipa. M3oronst

[lepuon nmonypacnaia aTOMHBIX P

ﬂ,[[epHBIe pEaKuuu. 3aK0oHEBI COXpaHCHUA 3apsAJ0BOIr0 U MaCCOBOI'O YUCCII



16 Qusuueckue A61eHUs 8 NPUpoOe. €CTECTBCHHBIN PaAHMOaKTUBHBIN (OH, KOCMHUECKHUE JIyYH, PAIHOAKTUBHOE W3ITyYCHHE
PUPOIHBIX MUHEPAJIOB, NEHCTBUE PAAMOAKTUBHBIX U3IIy4YE€HUN HAa OPraHU3M YellOBeKa

4.7 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, HHINBUAYAIbHBIN 103UMETp, Kamepa BuibcoHa, siiepHas sJHepreTuka



YUYEBHO-METOJNYECKOE OBECIHHEYUEHUE OBPA3OBATEJIBHOT'O NPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

» dusuka: 7-i kacc: 6a30BbIN YpOBEHB: YUeOHUK; 3-¢ u3ganue, nepepadorannoe [epoimkun .M., UBanos A.U.
AximonepHoe o6miectBo «M3marensctBo «lIpocBemenue»

» Ousuka: 8- kiacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-¢ u3ganue, nepepadorannoe [epsimkun .M., UBanos A.U.
AxuunonepHoe obiectBo «M3naTensctBo «lIpocBemienue»

» Odusuka: 9-i knacc: 6a30BbIA YPOBEHB: YUeOHUK; 3-¢ m3aanue, nepepadorannoe Ilepeimkua U.M., I'ytauk E.M.,

NBanoB A.U. u ap. Akumoneproe obuiectBo «M3narensctBo «lIpocBenienne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://m.edsoo.ru/
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