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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO 0O0IIero oo6pa3zoBaHUs
COCTaBJICHA Ha OCHOBE TOJIOXKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€toM (penepanbHON paboueid mporpaMMbl BOCHUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Duznkay.

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOrO 0OIIero ooOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE TMOJIOXKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTAaBICHHBIX B
®I'OC 00O, a Takxe ¢ yueToM (penepanbHON pabouel mporpaMMbl BOCHUTAHUS U
KOHIICTIIMHU MpernoaBaHus yueOHoro npeamera « Pu3ukay.

Copepxanue mnporpamMmbl 1o (U3MKE HampaBlIeHO Ha (HOpPMUPOBAHME
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYaroIIMXCsi U OpPraHU3AlMI0 U3YYSHHS
(Gu3MKM Ha NEATebHOCTHOW OCHOBe. B mporpamMmme mo (pu3MKe yYHMTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmzanuu tpedboanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUs, a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOI'0 00111eT0 00pa30oBaHusl.

[Iporpamma no gu3uke ycTaHaBIMBAET pacHpeeseHue yueOHOro maTepuana
1o rojaMm o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHHUs] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COIEPKAHMS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yYarOIINXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKON
NOMOILY YYUTENIO B CO3/IJaHUU paboveil mporpaMMbl IO Y4EOHOMY IIPEIMETY .

dusnka SBIAETCA CUCTEMOOOPA3YIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX YUeOHBIX
IPEIMETOB, MOCKOJBbKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUHN, W3y4yaeMbIX XHUMHEH, Ouosiorued, acrpoHoMuerd u (U3UIECKOU
reorpagued, BHOCHUT BKJaJ B €CTECTBEHHOHAyYHYI0 KapTUHY  MHpA,
NpeaoCcTaBisieT HauOoiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4yHOTO MeEToja
MO3HaHMsI, TO €CTh CII0C00A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa W3 TIaBHBIX 3a/lay (PU3MYECKOro OO0pa3oBaHUsI B CTPYKType OOIIETo
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTEpECca K HayKe y 00y4aromuxcsl.

WNzyyenne ¢u3ukun Ha 0a30BOM ypOBHE IMPEAINOJaraeT OBJAJCHHE
CIEIYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e Hay4HO OOBSACHSTH SIBJICHUS,

e OLCHUBATH U MIOHUMATh OCOOEHHOCTH HAYYHOI'O HCCIIEIOBAHUS;



HHTCPIIPCTUPOBATL MAAHHBIC M HCIIOJb30BATh HAYYHBIC AOKA3aTCIbCTBA
JJIA TIOJIYYCHHA BBIBOIOBY.

[lenn wusyueHuss (PuU3MKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
ONpeNeNieHbl B KOHIEMIMHM MpernojiaBaHus y4deOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX oOpraHusanusax Poccuiickoii  ®Deaepanun, pean3yrOIIHX
OCHOBHBIE 00111€00pa30BaTebHbIE TPOrPAMMBI.

Henu nzyuenus: Gpu3uku:

npuoOpeTeHrne HHTEepeca W CTpeMIIeHHs OOydYalomuXcsi K HAyYHOMY
U3YYCHUIO TPHUPOABI, Pa3BUTHE WX HHTEIUIEKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI];

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METOC TIO3HAHMS U (HOPMHUPOBAHHE
MCCIIEJIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSIM;
dbopMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa H3y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;
dopMHpoBaHUE TPEACTaBICHUN O poiu (DUBHMKHU ISl Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXHBIX  cepax  Oyayuiei
po(ecCHOHaTBHOM AESITETHHOCTH, CBA3aHHOW ¢ (PH3UKOM, TTOATOTOBKA K
JanbHeneMy oOy4eHHUI0 B 3TOM HaIlpaBJICHUU.

I[OCTI/I)KGHI/IG OTHUX ueneﬁ IMporpaMmsnl 110 (1)I/ISI/IKG Ha YPOBHC OCHOBHOI'O
06III€FO 06p330B8.HI/I$I obecrieunBaeTcs PCUICHUEM CICAYIOINHX 3aaa4:

NpUOOpPETeHNEe 3HAHWA O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX;

npuoOpEeTEeHNE YMEHHI ONUCHIBATh U OOBSCHATH (PU3NUYCCKUE SBICHUS C
UCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHIA;

OCBOCHHE METOJIOB pCIICHUS MPOCTEHIMMX pacyeTHBIX 3adad ¢
UCIIOJIb30BAaHUEM bu3HIecKuX MOJIETIeH, TBOPYECKHUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOIHBIC SIBJICHUS M BBITIOTHATH OTBITHI,
nabopaTtopHble pabOThl W AKCHEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCTIOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOpMaluen (HU3NIECKOTO COACpPKAHUS,
BKJTFOUasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHIKCHHUSIX (PU3UKH, aHAU3 U
KPUTHYCCKOE OLICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O chepamu npodhecCHOHAIBHOU AESATEILHOCTH, CBA3aHHBIMU
¢ GuU3NKON, W COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAHHBIMH Ha
JOCTIKEHUAX (HU3UYECKON HAYKH.

0611166 YUCJII0 9aCOB, PCKOMCHIOBAHHBIX AJISA U3YYCHUA (1)I/I3I/IKI/I Ha 0a30BOM



ypoBHe, — 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeZen), B 8 kiacce — 68
yacoB (2 uwaca B Hememo), B 9 kimacce — 102 uaca (3 yaca B HEHIEI).

[Ipeanaraemeplii B mporpamMme mo (u3MKe MepeyeHb Ja0opaTOPHBIX PadoT U
OTBITOB SIBJISIETCS. PEKOMEHAATENbHBIM, YUUTEINb JEaeT BbIOOP MpHU MPOBEICHUU
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIMBUIYAIbHBIX OCOOEHHOCTEN
oOy4Jaronuxcsi, CIMCKa SKCIEPUMEHTAIBHBIX 3aJaHuil, NpeaIaraéMblx B paMKax
OCHOBHOT'0 rOCYJapCTBEHHOTr'0 3K3aMeHa 1o (U3HKe.



COJEPXAHME OBYUYEHUA
7 KIIACC
Du3uKa " e€ posib B IO3HAHUM OKPY:KalOLIEero Mupa.

dusnka — Hayka o mnpupone. SABneHus npupoibl. PU3HYECKHUE SBICHUA:
MEXaHUYECKUE, TETIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenMMUMHBL. M3MmepeHue Quznueckux BelUuuH. Duznueckue
npubopsl. [TorpemHocTs u3mMepeHnii MexryHapoiHasi cucTeMa euHULI.

Kak ¢usuka u Jpyrue ecTecTBEHHblE HAayKH H3Y4yaloT MPUPOY.
EcTecTBEeHHOHay4YHbIII METOJl NMO3HAaHWA: HAOIIOJEHWE, IOCTAHOBKA HAYYHOI'O
BOMpPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TMIIOTE3, 0ObICHEHNE
HabOmoaaemMoro siieHus. Onucanue GU3NUecKUX SBJICHUM C MTOMOIIbIO MOIeTIeH

Jlabopamopnwie pabomul u onvimol.

1. H3mepeHune paccTosHUM.

2. H3mepenne o0bEMa KUAKOCTH U TBEPJOTO TEA.

3. Omnpenenenne pa3MepoOB MajbIX TEN.

4. W3mepeHue TtemmepaTypbl NPU MHOMOIIHM >KUAKOCTHOIO TEPMOMETpa U

JNaTYUKA TEMIIEPATYyPBI.
IlepBoHayanbHBIE CBEACHNUS 0 CTPOCHHH BelecTBA.

Crpoenue BemiecTBa: aTroMbl W MOJIEKYJbl, HUX pa3Mepbl. OINbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBkenne yactuy BemectBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
Temriepatypoil. bpoyHoBckoe naBmxenue, nuddysus. B3aumonencTBue uacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHHUE Ia30B, JKMJIKOCTEH M TBEPIBIX
(KpUCTAIITMYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M MX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlabopamopnuie pabomul u onvimol.

1. Onenka JuameTpa aroMa METOJOM pAgoB (C  UCHOJIb30BAaHUEM

dboTorpadwii).

2. OmnbITHI 10 HAOJIIOICHHUIO TEIUIOBOTO PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBHKeHMEe U B3auMOJeiiCTBUE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpellHssl CKOpPOCTh NP HEPABHOMEPHOM ABWKEHHMM. Pacuer myTtu u
BPEMEHU JABUKECHUS.

SBneHue uHepuMH. 3aKOH WHEpUMU. BzammopnelicTBue Ten Kak NPUYHMHA
U3MEHEHMUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InmotHOCTE BemiecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUILIC



o0beMa BellecTBa.

Cuita Kak xapakTepucThKa B3auMoAeucTBHs Tesl. Cuila ynpyrocTd M 3aKOH
['yka. M3mMepenne cuiibl ¢ MOMOIIBIO AMHAMOMETpA. SIBIIEHUE TIATOTEHHS U CHJIA
TskecTH. Chila TSKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. Crioxenne
CWJI, HANPABJIEHHBIX O OJHOW TpsiMoi. PaBHoneicTBytomas cuil. Cuiia TpeHusl.
TpeHue CKOJIbKEHHS U TPEHUE NMOKoA. TpeHne B IpUPOJE U TEXHUKE.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHne CKOPOCTH PaBHOMEPHOTO ABMKEHHUsI (IIapuKa B XKUIKOCTHU,

MOJEJIH JIEKTPUUECKOr0 aBTOMOOUIIS M TaK Jajiee).
2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBKEHHS OpycKa WM IapuKa IIo
HAKJIOHHOM IJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.
4. OmbITHI, JEMOHCTPUPYIOIIHME 3aBUCHMOCTH pacTsDKeHHUs (aegopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.
5. ONbITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT
BECA TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.
dusnueckrue SBJICHHUS B TPUPOJC: TMPUMEPHl JBIKEHUS C Pa3IUYHbIMU
CKOpPOCTSIMH B JKMBOM M HE)KMBOM NPUPOJE, ACUCTBUE CUIIBI TPEHUS B NIPUPOJE U
TEXHHKE.
TexHuueckue ycTpocTBa: JMHAMOMETP, TOAITUOHUKH.
JlaBJjieHne TBEPABIX TeJI, ;KUAKOCTEH U ra3os.
JlaBnenue tBepaoro Ttena. CrnocoObl YMEHBIICHHUS U YBEIUYCHUS JaBJICHHUS.
JlaBnenue raza. 3aBUCUMOCTb JaBJICHUS raza oT o0bema, temrepatypsl. [lepegaua
NABJICHHUS] TBEPABIMU TEJIaMH, JKHAKOCTAMH U ra3zaMu. 3akoH [lackans.
[THeBMaTHUeckue MaIMHbBL. 3aBUCUMOCTH JaBJICHUS KUAKOCTH OT TJIyOUHBI.
I'uapocratuueckuit  mapagokc. CooOmaronuecs cocyabl. [ uapaBiaudeckue
MEXAHU3MBI.
AtMocdepa 3emmm u atmMocdepHoe naBieHue. [IpudumHBI CyIIeCTBOBaHUS
BO3yImHONW o0osnouku 3emun. Omnwir Toppuuennu. M3mepenue armochepHOTO
JaBJjeHUs. 3aBUCUMOCTb aTMOC(EPHOro JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTO TaBJICHHUS.
JlelicTBHE )KUIAKOCTH M ra3a Ha MOTPYKEHHOE B HHUX TeJO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormaBanue.
Jlabopamopnuie pabomul u onvimol.
1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOAE OT 00bEMa NOrpyKEHHOMN B
KUJKOCTh YaCTH TEJA.

2. OmnpenenieHre  BBITAJIKHUBAIOIICH CWIbL, JEHUCTBYIONIEH Ha  TeJo,
IOrPYKEHHOE B KUJIKOCTbD.

3. IIpoBepka HE3aBUCHMMOCTH BBITATKHUBAIOLIECH CUIIbI, AEHCTBYIOIIEH HA TEIO



B KUJKOCTH, OT MacChl Teja.

4. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTHh BBITAJKUBAIOIIEH  CHIIBI,

JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.
5. KoncTtpyupoBanue apeomerpa WIM  KOHCTPYUPOBAaHHE JIOAKH W
onpenesieHne €€ TPy30M0AbEMHOCTH.
duznyeckue SIBICHUS B MPUPOJE: BIUSHUE aTMOC(EpPHOTO JaBICHUS HA KUBOU
OpraHu3M, IJIaBaHue pbIo.
TexHudeckue ycTpoicTBa: COOOLIAIOIIMECS COCYAbLYCTPOHCTBO BOIOMPOBOJA,
TUAPABINYECKAN IIPECC,MaHOMETP, 0apoMeTp,BBICOTOMED, MIOPILHEBON
HACcOC,apeoOMETP.
PaGora 1 MOIIHOCTB. JHEPrus.

Mexanuueckast padota. MOIIHOCTb.

[IpocTeie MexaHM3MBbI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IlpaBuio
paBHOBecHsl pbluara. lIpuMeHeHHe mpaBuUja pPaBHOBECUS pblyara K OJIOKY.
«3onoroe mpaBuiIo» MexaHuku. Kosdduiment mnonesnoro neicteus (manee —
KIIJl) npocteix MexaHu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas dHeprus. KuHernueckas W INOTEHOHAIBHAS DHEPTHUS.
[IpeBpailienrie OAHOTO BUAA MEXAHUYECKON SHEPIUU B APYroil. 3aKOH COXpaHEHUs
SHEPrUU B MEXAHUKE.

Jlabopamopnwie pabomul u onvimol.

1. Ompepnenenue pabOThl CUJIBI TPEHUS MPHU PABHOMEPHOM JBUKEHUHU Tela

110 TOPU3OHTAIIBHOU ITOBEPXHOCTH.

2. HccnenoBaHue ycliOBUM PaBHOBECHS pblyara.

3. Wsmepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAHEHHSI MEXaHUYECKOW JHEPTUU.
dusnyeckue ABICHUS B IPUPOJE: PbIYArd B TEJIE YEIOBEKA.

TexHuueckne yCTpONCTBA: pbIYar, TMOJABWMKHBIMA W HEMOABWKHBIA OJIOKH,
HaKJIOHHAas IJIOCKOCTh, POCThIE MEXAaHU3MBI B OBITY.

8 KIIACC
TenioBble SABJIEHHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOpPUM CTPOCHUSA
BelecTBa. Macca U pa3Mmepbl aTOMOB M MOJIEKYJ. OTBITHI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopaenun TBEPAOro, JXKHJAKOTO M Ta3000pa3HOTO COCTOSIHUI BEIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI Ha OCHOBE TMOJIOKCHUH MOJIEKYJIIPHO-KHHETHYECKON TEOpUH.
CmaurBaHU€ M KaNWJUISIPHBIE ABJIEHUS. TenmoBoe pacliipeHue U CokaTue.

Temnepatypa. CBA3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIIOBOIO ABHKECHUSA



yactull. BHyTpenHsis sHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEH SHEPTUu:
Teruionepeaayda " COBEPILECHUE paboThI. Bunsl TEIIONEepEeIauHn:
TEIIONPOBOJHOCTh, KOHBEKLUS, U3TyUYCHHE.

KonuyectBo TemnoTel. YaenpHas TEIUIOEMKOCTh BEUIECTBA. Te€MI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. [lnaBinenue wu
OTBEPJICBAHME KPHUCTAUIMYECKUX BEIIECTB. YJEJIbHAs TEIUIOTa IUIABJICHUS.
[Tapoo6pazoBanue u kouaeHcauus. Wcnapenue. Kumnenue. YienbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHWUIIEHHS OT aTMoc(hepHOro
JABJICHUS.

BrnaxnocTe BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTA CTOPaHUS.

[Tpuniunel padotel TeroBbix asurareneit KIIJ temmoBoro nBuraresns.
TennoBple ABUTATENM U 3aIATA OKPYKAOIIEW CPEIbI.

Jlabopamopnuie pabomul u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKESHHUSL.

2. OnbITHI 10 BBIPALIMBAHUIO KPUCTAJUIOB ITIOBAPEHHOM COJIM WIIN caxapa.

3. OmnbIThl O HAOMIOACHUIO TEIUIOBOTO PACUIMPEHMs Ta30B, JKUIKOCTEH U

TBEPABIX TEIL

4. OrmpeneneHue NaBjaeHUs BO3aAyXa B OalJIOHE HIMPHULIA.

OneITBl, NEMOHCTPHUPYIOIIME 3aBUCUMOCTH [JABIEHUS BO3AyXa OT €ro
00bEMa 1 HArpEeBaHUS WM OXJIAXKICHUS.

6. [IpoBepka runoTe3bl IMHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUYECKOM TPyOKe OT TeMIIEPaTyphI.
7. HabOmionenue wu3MeHeHUsT BHYTPEHHEH »SHEpruu Tella B pe3yibTare
TEIUIoNepe auu U paboThl BHEIIHUX CHIL.

8. HMccrnenoBaHnue sBIEHUS TEIUIOOOMEHA MpPU CMEUIMBAHUU XOJOJHOW U

ropsiuei BOJBI.

9. OmpeneneHue KOJIMYECTBA  TEIUIOTHI, IIOJYYEHHOIO  BOJOM  IpHU

TEII000MEHE C HarpeThIM METAJUIMYECKUM LUJIUHIPOM.

10. OmnpezeieHne yAeIbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca UCIapeHus.

12. OnpeneneHne OTHOCUTEIBHON BIAKHOCTH BO3yXa.

13. OnpesenieHre yAeIbHON TEIUIOTHI IUIABJIEHUS JIbJA.

@usnyeckue ABJICHHs B IPUPOJIE: NOBEPXHOCTHOE HATSKEHHWE W KallWJUISIPHbBIC
ABJICHUS B MPUPOAE,KPUCTAIIIBI B npupoje,u3inydyeHne ConHua, 3aMmep3aHue
BOJI0OEMOB,MOPCKHUE OpH3bl, 00pa30BaHUE POCCHI, TyMaHa,MHEs!, CHETa.

TexHuueckue ycTpoucTBa: KaluuUISIPbl, IPUMEPBI UCIIOJIb30BaHUS
KPUCTAJJIOB,)KUAKOCTHBIA TEPMOMETP, JATYMK TEMIIEPATYPBI, TEPMOC, CUCTEMA

OTOIUJIEHUS] JOMOB,TUTPOMETPBI, ICUXPOMETPHI, TApOBasi TYPOUHA, TBUTATENb
BHKTPEHHETO CTOPAHUs.



JJleKTpU4YecKre U MATHUTHDIE SIBJICHHS.

OnekTpuzaums Tenl. J[Ba poia 3JEKTpUUECKHX 3apsaoB. BzaumopeincrtBue
3apspKeHHBIX  Ted. 3akoH KyroHa (3aBUCHMMOCTh CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3aPsAJI0B U PACCTOSIHUS MEXKY TEJIaMHM).

Onektpuueckoe mnoje. Hanpssk€HHOCTH 3iekTpudeckoro mosist. I[lpuHuun
CYyHEPHO3ULINH JIEKTPUUECKUX TTOJIEHN (HAa KaU€CTBEHHOM YPOBHE).

Hocurenu snektpuueckux 3apsiioB. DJIEMEHTAPHBIA DJIEKTPUYECKUNA 3apsi.
Crtpoenue aroma. IIpoBOAHMKM W  JUIJIEKTPUKUA. 3aKOH  COXPaHEHUSA
JJIEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHUS DSJIEKTPUYECKOIO TOKAa.
Ncrounnky mocTostHHOrO ToKa. JIMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U Ta3ax.

Onekrpuueckass nenb. Cwia  TOKa.  DJNEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBjieHHE MPOBOJHHUKA. YJETbHOE CONPOTHUBIICHHE BellecTBa. 3akoH Oma
s ydactka uenu. llocienoBarenbHOE W MapallIeIbHOE  COEAMHEHUE
IIPOBOJHUKOB.

Pabota M MOIIHOCTH »AJEKTpUUECKOro Toka. 3akoH Jxoyns—JleHua.
DneKTpuuecKre IenH U MoTpeOUuTeNn IMeKTpudeckoil sHepruu B ObTy. KopoTkoe
3aMbIKaHHE.

[TocrosiHHBIE ~ MarHuThl.  B3auMopaeiicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MaruutHoe none. MarHuTHOE 1oje 3eMJIM U €ro 3Ha4eHue JJIs )KU3HU Ha 3eMile.
OnbiT  Opcrena. MarautHoe 1oJje  JJIEKTpUYECKOro Toka. [Ipuvenenue
3JIEKTPOMArHUTOB B TEXHUKE. /[eliCTBME MATHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENIb IOCTOSSHHOTO TOKa. lcronb30BaHUE 3JIEKTPOJBUTATENIC B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Onbitel @apanes. SABiaeHue 3JI€KTPOMArHUTHOM MHAYKUUM. [IpaBuiio Jlenna.
DIIEKTPOreHEepaTop. Crnoco0b1 ITOJTYYEHHS ANEKTPUYECKOU DHEPI'UH.
DNEKTPOCTAHITNN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Jlabopamopnuie pabomul u onvimol.

1. OnbITel 1O HAOMIOACHUIO DJJIEKTpU3ALMU TeJl MHAYKIHEH U 1pH

CONPUKOCHOBEHUHU.

2. WccnenoBanue MAEUCTBUSI AJIEKTPUUYECKOTO TMOJs HA MPOBOJHUKU H
TUAIEKTPUKH.

COopka u mpoBepka pabOoThI IEKTPUUECKON IEMU MTOCTOSHHOTO TOKA.
N3mepenune u peryampoBaHue CUIIbl TOKA.

N3Mmepenue u perympoBaHue HaMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, MIAYIIETO YE€pPE3 pPE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMIPSKEHUS HA PE3UCTOPE.

7. OnbITHI, JNEMOHCTPUPYIOLINE 3aBUCUMOCTD AIEKTPUYECKOTO
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

CONIPOTHUBIICHUS MPOBOJAHUKA OT €ro JUIMHBI, IUIOLIAAU ITONEPEYHOIO
CEYCHMS M MaTeprala.

[IpoBepka mpaBwiIa CIOKEHUS HAINPSHKEHUM MPU IOCJIEN0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna Uil CWIbI TOKa IPU MApalIEIbHOM COEIMHEHHH
PE3UCTOPOB.

Onpenenenne pabOTHI JIEKTPUUECKOI0 TOKA, UIYILIETO YEPE3 PEIUCTOP.
OmnpeneneHne MOIMHOCTH — DJIEKTPUYECKOIO TOKA, BBIAEISIEMOM Ha
pe3ucrTope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYLIErO 4epe3 JaMIIOYKy, OT
HaIpPsDKCHUS Ha HE.

Onpenenenune KII/] HarpeBaTens.

HccnenoBanre MarHuTHOTO B3aUMOJICUCTBUS IIOCTOSSHHBIX MarHUTOB.
WN3yueHne MarHUTHOrO IOJS MOCTOSHHBIX ~ MarHUTOB MpPHU  HUX
00BEIMHEHUU U Pa3JICICHUH.

NccenenoBanue 1eHCTBUS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITel, JOEMOHCTPUPYIOLIME 3aBUCHMOCTh CHJIBI  B3aUMOJECHCTBHS
KAaTyIIKM C TOKOM M MarHATa OT CHJIbl TOKA W HAIpaBJICHUsS TOKa B
KaTyLIKE.

N3yueHue AeiCTBUS MarHUTHOT'O MOJISl HA IPOBOJHUK C TOKOM.
KoHnctpynpoBanue u nuzyuenue paboThl 37€KTPOIBUTATENS.

Nsmepenne KII/] anexrpoaBuraTeabHON yCTaHOBKH.

OneITBl O HCCIAEAOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHON WHIYKLUU:
UCCIIEJOBAHUE W3MEHEHUM 3HAYEHUS M HAIPaBJICHUS HHIYKIMOHHOTO
TOKaA.

dusnvecKue sIBJICHUS B IPUPOJIE: IIECKTPUUECKHUE SBJIICHUS B
aTMoc(depe,dTIeKTPUUECTBO JKUBBIX OPTaHU3MOB,MarHUTHOE T10JIe 3eMJIu, Ipeid
MIOJIFOCOB,POJIb MArHUTHOTO TOJIS AJJIA )KU3HU Ha 3eMJie, TTOJISIPHOE CUSTHUE.

TexHu4yeckne ycTponcTBa: JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP,PEOCTAT,
CUYETYMK BJIEKTPUUECKON S3HEPTUH,IIIEKTPOOCBETUTEBHBIC
puOOPHI, HATPEBATEIBHBIE AIEKTPOIIPUOOPHI( TPUMEPHI),IICKTPUUECKHE
pEeAOXPAHUTEIN,IEKTPOMArHUT,3JIEKTPOABUTATENb IOCTOSTHHOTO TOKA,F€HEPATOP
MOCTOSTHHOTO TOKA.

9 KUIIACC



MexaHnn4yeckue siBJICHUSA.

Mexannueckoe JBWKeHME. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENBHOCTh MEXAaHMYECKOIO JBWKEHMS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrxeHue. HepaBHoMepHOe npsiMonvHENHOE ABMKeHUE. CpenHsss 1 MITHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKEHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiimHelHoe nBrokeHue. (CBoOoaHOE
nagenue. OnbITsl ["anuies.

PaBHOMepHOE nBUXKEHUE MO OKpykHOCTU. Ilepmon u vactora oOpaieHus.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

[Tepseiit 3axkoH HeroToHa. Bropon 3akon Herorona. Tpernii 3akoH HeroToHa.
[IpyHIMT Cynepno3uLUN CHIL

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUSI CKOJIbXKECHUS, CHIIa
TPEHUS MOKOS, IPYTUe BUJIBI TPCHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHUS. Y CKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecomocTs 1 nieperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCOMIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIJIEHHON OChIO BpauleHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynec tena. 3menenne umnylibca. UMIynbc cuiibl. 3aKOH COXPaHEHHS
UMITyJibca. PeakTUBHOE IBUXKEHUE.

Mexanuueckass paboTa W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTroOCTH,
TpeHusi. CBsA3b dHEpruu U pabothl. [loTeHInanbHas 3Heprus Teia, MOJHATOr0 Hajl
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus cxaTon npyxuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETMYECKOM AHEPIHHU. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIUu.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue cpeaHeld CKOPOCTH CKOJBXEHUS Opycka WIM JBHXKCHUS

IapyKa 0 HaKJIOHHOM IUIOCKOCTH.

2. OmnpenenieHHE YCKOPEHUs Tejla NPU PAaBHOYCKOPEHHOM JBUXEHUU IO
HAKJIOHHOM IJIOCKOCTH.

3. HMccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOW CKOPOCTH.

4. IlpoBepka THUIIOTE3bl: €CIM TMPU PABHOYCKOPEHHOM JABUXKEHUH Oe€3
HayaJlbHOM CKOPOCTHM IYTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME MPOMEXYTKH BPEMEHU OJUHAKOBBI.

5. HMccnenoBanume 3aBUCUMOCTH CHJIBI TPEHHMS CKOJIBKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHHUS.

6. Omnpenenennie K03PPUITMEHTA TPEHUS CKOIBKECHHUS.

7. OmnpeneneHue )KECTKOCTU MPYKUHBI.



8. OmpeneneHue pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBM)XCHHUH Tela
10 TOPU3OHTAIBHOW IMOBEPXHOCTH.

9. Omnpenenenre pabOThl CWIBI YOPYTOCTH MpU MNOABEME TIpy3a C
UCIIOJIb30BaHUEM HETOJIBHXKHOTO U TTOJABUKHOTO OJIOKOB.

du3nUecKue SBJICHUS B Ipupoac: INPpUINBLI U OTIIMBBI, ABHKCHUC IIVIAHCT
CoaneuHomn CUCTEMBI,PCAKTUBHOC KXAMKCHHC ) KMBBIX OPIraHU3MOB.
TexHuueckue YCTpOﬁCTBaZ CIMAOMCETP, JAaTYHHUKH IIOJIOKCHHUA, PACCTOAHUA,

YCKOPEHMS, PAKETBHI.
Mexanudeckue KoJae0aHUS U BOJIHBI.

KonebarenbHoe npuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: MEPUO/T,
4acToTa, aMIUINTya. MaremaTuyecKuil U NpYKUHHBIM MasTHUKH. [IpeBpamenne
SHEPTHH MPH KOJIeOATETbHOM JBUKCHHH.

3aryxatouue — koneOanus.  BwiHyxkaeHHsle — konebanus.  Pe3zonanc.
Mexannueckue BoOJHbL. (CBoilicTBAa MeXaHHYeCKuX BOJH. [IpomosbHbBIE H
nornepeyHble BOJHBI. [[nMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
MexaHn4decKue BOJIHBI B TBEPIOM TENE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. WH(pa3Byk u
yJIbTPa3BYK.

Jlabopamopnwie pabomul u onvimol.

1. OmpezaeneHue 4YacTOThl M Mepuoja KojieOaHW MaTeMaTU4ecKOro

MasiTHUKA.

2. OmnpeneneHue 4acTOThl U Ieproia KojaeOaHui Npy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHO/ia KOeOaHU MOABEIICHHOTO K HUTH

rpy3a OT AJIMHBI HUTH.
4. HWccnenoBaHue 3aBUCUMOCTH Teproa KojieOaHUM MPYKMHHOTO MasiTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka He3aBUCMMOCTH IEpUOAA KoyeOaHUIl rpy3a, MOJBELIEHHOIO K
HUTHU, OT MAcChl Ipy3a.

6. ONBITBL, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  NEpuoJa  KoJjieOaHUi
IPYKUHHOTO MasiTHUKA OT MaccChl rpy3a M KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaeHHUS.

®u3znyeckue SBJIEHUS B NOPUPOJE: BOCIHPUATHE 3BYKOB KUBOTHBIMH,
3eMJIETPSICEHUE,CEHCMUYECKHUE BOJHBI, IIyHAMH, 3XO.

TexHruecKre ycTpoicTBa: 3X0JI0T, UCIOJIb30BAHUE YJIBTPO3BYKA B OBITY U
TEXHUKE.

3JIeKTpOMaFHI/ITHOG moJi€ U 3JICKTPOMAIrHUTHBIC BOJIHBI.



DJIEKTPOMarHUTHOE  TOJIe.  DJEKTpOMarHuTHble  BOJIHBL.  (CBOMCTBa
ANEKTPOMATrHUTHBIX BOJH. [llkama 31eKTpOMAarHUTHBIX BOJHIJIEKTPOMATHUTHAS
npupoa ceeta. CKopocTh cBeTa. BOJHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3ydeHne CBOWCTB 3JE€KTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOHIBHOTO

TenedoHa.
duznyeckue ABJICHUS B IPUPOJIE: OMOIOrMYECKOe IEHCTBUE BUIUMOTIO,

YJII)TpO(I)I/IOJIeTOBOFO U PCHTTCHOBCCOI'O U3JIYUCHHA.
TexHuueckue YCTpOﬁCTBaI HCIIOJIB30BAHUC JJICKTPOMAIrHUTHBIX BOJIH IOJIA COTOBOH

CBSI3U.
CaeToBbIe SIBJICHHS.

JlyueBas  mMogmenb  cBera.  HMcrounmkm — ceera.  [IpsamosmHenHOe
pacnpocTtpaHeHue cBeta. OTpaxkenue cBera. [lmockoe 3epkano. 3aKOH OTpaXeHUs
CBETA.

[Ipenomiienne cBeTa. 3akoH MpenomiieHUs cBera. llonmHoe BHyTpeHHee
OTPAKEHUE CBETA.

Jluaza. Xom myweit B numH3e. OnrTuyeckas cucrema (oToarmmapara,
MUKpOCKONa M Tejeckona. [7a3 Kak omNTHYECKas cHCTeMa. bIM30pyKocTh U
JNATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. OmnbiTel Hbrlotona. CroxxeHue
CIIEKTPAJIbHBIX 1IBETOB. J(ucnepcus ceera.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTpPaKE€HUsI CBETOBOIO Jydya OT yIJia

naJieHuUs.

2. M3ydenue xapakTepUCTUK M300paXEHUS MpeIMETa B IIIOCKOM 3epKaJe.

3. HccnenoBaHue 3aBUCHMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia

NaJICHUS Ha TPAHULIE «BO3LYX—CTEKIIO».

4. Tlomydenue n3o0paxeHHUI ¢ MOMOIIBIO COOMpAIOIIEH JTUH3HI.
Omnpenenenue (HOKyCHOTO PacCTOSHMSI M ONTUYECKON CUIIbl coOMparolen
JIUH3BI.

6. OTBITHI 1O PA3TOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONbITHI IO BOCHPUSTHIO IIBETA MPEAMETOB IPHU UX HAOIIOJACHHUH 4Yepes
IIBETOBBIC (PUITHTPHI.

dusnueckue saBiaeHus B npupoje: 3armenue CouHila u JIyHbl,1IBETa Tell,
ONTUYECKHE sIBJIeHUs B aTMOchepe(LBeT HeOa, pedpakius,paayra, MUPaxK).
TexHu4eckue ycTporucTBa: OUKH, IEPUCKOII, (poToarnmapar, OnTUIeCKue
CBETOBO/IbI.

KBaHTOBBIE SIBJICHH .



OneiTel Pesepdopna m muranerapHas mojenb atoma. Mojens atroma bopa.
Hcnyckanue u nornouieHre cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. Alnbda, O0eta- U ramma-uzinydeHus. CTpOeHHE aTOMHOTO
anpa. Hyknonnas wMogpens aromHoro sapa. HW3oromsl. PaauoaxtrnBHBIE
npespateHusd. [lepuon nmomypacnaga aTOMHBIX sIEp.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSJ0BOTO M MAacCOBOIO YHCEIL.
DHeprus CBsI3M aTOMHBIX snep. CBsA3p Macchl M dHepruu. Peakuuu cuHTe3a u
nenenus anep. Mecrounuku sneprun ConHIa U 3BE3 L.

SAnepnas sHeprernka. JleMCTBHsS paguOaKTHBHBIX H3JIIyYEHHW Ha JKUBBIC
OpraHU3MBl.

Jlabopamopnuie pabomul u onvimol.

1. HalnrogeHue CruIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS.

2. HMccnenoBanue TpPEKOB: M3MEPEHHE HDHEPIMM YaCTULBI 10 TOPMO3HOMY

nyta (1o ¢ororpadusim).

3. M3mepeHue paanoakTUBHOTO (OHA.

®duznyeckue SIBJICHUS B IPUPOJIE: €CTECTBEHHBIN PaJOaKTUBHBIN (OH,
KOCMHYECKHUE JTy4YH,paIMOAKTUBHOE U3TyUYCHHE NPUPOJHBIX MUHUPAJIOB, IEHCTBUE
PaIOaKTUBHBIX U3TyYEHUN HA OPraHU3M YEJI0BEKA.
TexHnueckne yCTpOMCTBA: CIIEKTPOCKOI, HHIUBUYAJIbHBIA TO3UMETP,KaMmepa
Bunscona.

IHoBTOPHUTEILHO-00001IAOINIA MOTYJIb.

[ToBTOpUTENHEHO-00001IAIOMINN MOYJb TIPEAHA3HAYEH JJII CUCTeMAaTU3aIluu
U 0000IIeHHs]  TPEIMETHOrO  COAEp>KaHWs U OMNbITa  JCSITEeIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYECHUH BCEro Kypca (PU3MKHU, a Takke JJIA MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy 10 (Qu3uke i 0O0y4aronmxcs,
BBIOPABIIINX ATOT yUEOHBIN MpPEIMET.

[Ipy n3ydyeHUM JAHHOTO MOMYJSL PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BUJIBI
NeSATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTeYMBACTCS JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (dopMupyercs
€CTECTBEHHOHAy4YHasi I'PaMOTHOCTb: OCBOCHHME HAyYHBIX METOAOB HMCCIIEIOBAHUSA
SBJICHUM TPHUPOABI M TEXHUKU, OBIIAJICHUE YMEHUSIMH OOBSICHATH (PU3NUYECKUE
ABJICHUSI, TPUMEHSAS T[OJy4YEHHbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIIE
KAQ4ECTBEHHBIE U SKCIIEPUMEHTAJIbHEIE.

[IpuHUIMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP ITAHHOTO pa3jesa peain3yeTcs
3a Ccu€T TOro, 4To OOydYarolluecs BBINOJHSIOT 3aJaHusl, B KOTOPBIX UM
IpeyIaraeres:

HA OCHOBE TOJIYYEHHBIX 3HAHUM pacro3HaBaTb M HAYyYHO OOBACHSTH
dbu3uYecKue SBICHUS B OKPYKaroIel MPUPO/IC U MOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (PU3UUECKUX SIBICHUN, B TOM
YUCIIe U1 POBEPKH TMIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;



OOBSACHATh HAYYHBIE OCHOBBI HaMOOJIee BaXKHBIX JIOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUM, HANpUMeEp, MPAKTUYECKOTO UCITIOIb30BaHUS PA3IMYHBIX UCTOYHUKOB
SHEPruu Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPruu.

Kaxnmas w3 Tem [JaHHOTO MOAYJS BKIIOYAET HSKCIEPUMEHTAIbHOE
uccienoBanue 0000IIaonero xapakrepa. Moayib 3aBepliacTcsi MpPOBEIECHUEM
JMAarHOCTUYECKOM U OLIEHOYHOM paboThI 32 KypC OCHOBHOT'O 001Ero 00pa30BaHUsl.



INJIAHUPYEMBIE PE3YJIbTATBIOCBOEHMUS TPOT'PAMMBI 1O
®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS
N3yuyenue UMKy HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JIOCTMXKEHHE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTaTOB.

B pesynbrare usyuenus Gpu3NKM Ha YpOBHE OCHOBHOTO OOIIEro o0pa3zoBaHus

y oOyuarornierocss 0yayT copMHUpOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YJacTH:

1) mIaTpHOTHYECKOI0 BOCIIMTAHMS:

- IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOMN
bu3nUecKoil HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JOCTHXKCHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B 00CYKJICHUH OOIIECTBEHHO 3HAYNMBIX U
TUYECKUX MPOOIIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHUKEHUN
bu3uKy;

- OCO3HAHWE BAXHOCTH MOPAIBHO-3TUYECKUX IPHUHIIMIIOB B JIE€SITEIbHOCTH
YYEHOTO;

3) 3¢TeTHYeCKOro BOCIIUTAHMSI:

- BOCHPHUSTHE ICTETHUYECKHX Ka4yeCTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

- OCO3HAHWE IIEHHOCTH (U3MYECKOW HAyKW KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHHUSI MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTMHM, BAXKHEWILEH COCTaBISIOLIEH
KYJbTYPBI;

- pa3BUTHE HAay4YHOU JIIOOO3HATENbHOCTH, MHTEpeca K HCCIEI0BATENbCKOM
NEATEIIbHOCTH;

S) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbS H  3MOLUMOHAJIBHOIO
0J1aronoJry4ms:

- OCO3HaHUE IIEHHOCTU Oe30macHoro ooOpas3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU TNPaBWJI OE€30MaCHOTO TOBEACHHS Ha
TpaHCIOpPTE, Ha JI0pPOrax, C AIEKTPHUUYECKUM U TEIUIOBBIM 00OpY/IOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

- chOpMHpPOBAHHOCTh HaBbIKa peQIIeKCUU, MPU3HAHME CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro YeJIoBeKa;

6) Tpy10BOI0 BOCIMTAHMS:

- aKTUBHOE Yy4YacTHE B PELICHUM MPAKTUYECKUX 3a/ad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHM3aiuu, Tropoja, Kpas) TEXHOJOTUYECKOW U
COLIMAJIbHOM HAMpaBJICHHOCTHU, TPEOYIOIMUX B TOM YHCIEe U (PUINYECKUX



3HAHM;

e - HHTEPEC K MPAKTHUYECKOMY M3YUYEHUIO TPodeccuii, CBI3aHHBIX ¢ (PUUKOIA;

e 7)3K0JOrHYE€CKOr0 BOCIIMTAHUS

e - OpHEHTalMs Ha MpUMEHEHHE (U3MYECKUX 3HAHUM IJig pelIeHUs 3ajad B
o0JacTH OKpy’Karolmeld Cpeapl, TUIAHUPOBAHUS IIOCTYIIKOB MW OIECHKH HX
BO3MOYKHBIX TMTOCIIEICTBUN 11 OKPY>KaIOIIEeH Cpeibl;

e - OCO3HaHME TJI00AILHOIO XapaKTepa SKOJOTMYECKUX MpobjieM U MyTed X

pELICHUS;

e 8) ajanTranum K HU3MEHSIOUIMMCH YCJOBHSAAM COLMAJBLHOM W NPHUPOIHOH
cpensbl:

e - TIOTPEOHOCTh BO B3aWMOJICHCTBUU TPH BBIMOJHEHUH WCCICIOBAHUN H
MPOEKTOB (DU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM
ApYyrux,

e - TOBBIIICHHE YPOBHSA CBOEHM KOMIIETEHTHOCTH YEpE3 MPAKTUYECKYIO
JICSITEIbHOCTD;

e - NOTPeOHOCTH B GOPMHUPOBAHUU HOBBIX 3HAHHM, B TOM 4YHCIEe (OPMYITUPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UYECKUX O0BCKTAX W SIBICHUSIX;
e - OCO3HaHME JeHUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIacTH
busuKy;
e - IUIAHUPOBAHHME CBOETO pPAa3BUTUS B NPUOOPETEHUU HOBBIX (PU3MUECKHUX
3HAHMU;
e - CTPEMJICHHE aHAIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOJIBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3HUECKUX 3HAHUM;
e - OIIGHKa CBOUX JIEUCTBHA C YYETOM BIUSHUS HA OKPYXKAIOUIYIO Cpeny,
BO3MOYHBIX TJIO0QIBHBIX MOCIEACTBUH.
METANIPEAMETHBIE PE3YJIBTATbHI
B pesynpraTe ocCBOCHHMS TpOrpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
oOmero odpa3oBanus y oOy4varorierocs OyayT chopMHpOBaHEI MeTANpPeAMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIbHbIC YHUBEPCATbHBIC YUeOHbIE ACHCTBUS,
KOMMYHUKATUBHBIE  yHUBEpPCAJIbHbIE  Yy4yeOHbIE  JCUCTBUS,  PEryJsATUBHbBIC
yYHUBEpCAIbHBIC YIeOHbIC TCHCTBUS.
Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS
ba3zoBble 1ornyeckue 1eiicTBU:
e BBIBIATh W XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(s1BIEHMIN);
e YCTaHABJIWBAThH CYIIECTBCHHBIM MPHU3HAK KJIacCHU(PUKAIINNA, OCHOBAHMSI JIJIS
0000I11IeHHs U CPAaBHEHUS,
e BBISABIIATH 3aKOHOMEPHOCTU U MPOTHUBOPEUHS B pacCMaTPpUBaeMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBJICHUSIM;



BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3M TMPU H3YYCHHH (DU3NYECKUX
SIBIICHUI ¥ MPOIIECCOB, JI€JaTh BHIBOJABI C MCIIONH30BAHUEM JIEAYKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHH, BBIIBUTATh THIIOTE3bl O B3aWUMOCBS3SX
(bU3UYECKHUX BEJIINYUH;

CaMOCTOSATENIbHO BBIOMpaTh CMoco0 pemeHus ydeOHo (usudeckoi
3aaun (CpaBHEHHE HECKOJBKUX BAapHAHTOB PEIICHHUs, BHIOOpP HambOoJee
MOJIXOJISIIET0 ¢ YYETOM CaMOCTOSITEIIBHO BBIICICHHBIX KPUTEPUCB).

Ba3oBble ucciienoBarejiLCKe 1eCTBUA:

MCIIOJIB30BATh BOMIPOCKHI KaK MCCIIE0BATEIIbCKUN WHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH MO CAMOCTOSTEIHLHO COCTaBICHHOMY TUIaHY OIIBIT, HECIOKHBIN
(GU3NYECKUN IKCIEPUMEHT, HEOOJbIIOE WCCIeA0BaHNEe (DU3MUECKOTO
SIBIICHUS,

OIICHMBAaTh Ha TMPUMEHUMOCTh ¥  JOCTOBEPHOCTh HH(POPMAIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU IKCIICPUMEHTA,;

CaMOCTOATENbHO (OPMYITHPOBATH 0OOOIICHHS U BBIBOJBI IO pe3yjIbTaTaM
POBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHHS,

MPOTHO3WPOBATh BO3MOXXKHOE JaJIbHEWIIee pa3BHUTHE  (DU3UUCCKUX
MIPOIIECCOB, & TAKXKE BBIIBUTATH MPEATOIOKECHUAS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaumeii:

OPUMEHSTh Pa3IUYHbIe METO/bl, UHCTPYMEHTBI U 3aIIPOCHI IPHU MOUCKE U
orOope MHGOPMALMK WIM JAHHBIX C YYETOM MPEIIOKEHHON y4eOHOU
bu3nUecKoii 3a/1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUJOB U (hOPM IpEICTaBICHMS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMANIbHYIO (opMy MpeAcTaBiICHUS
uH(pOpMalMM W WUIIOCTPUPOBATh pELIaeMble 3aJadd  HECJIOKHBIMHU
CXeMaMH, AuarpaMMaMy, HHOU rpadUKoi U 1X KOMOMHALIUAMU.

KoMMmyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUA:

B X0 OOCYXIEHHUS Yy4yeOHOro Marepuania, pe3yJibTaToB JIabOpaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMbI U
BBICKAQ3bIBATh WJICH, HAIICJICHHBbIC HAa PEIICHUE 3a/laud U TOJJIepKaHUE
Oaro’keaTeIbHOCTH OOIIEHNUS;

COTOCTABIIATh CBOM CYXKIEHUS C CYXICHUSMU JIPYTUX YYaCTHUKOB
Jajora, 0OHapYKMBaTh Pa3JIMUUE U CXOACTBO MO3UIIU;

BBIPAKATH CBOIO TOUYKY 3PEHUS B YCTHBIX M TUCBMEHHBIX TEKCTaX;
myOJIUYHO TPEICTABIATh PE3YIbTAThl BHITIOJTHEHHOTO (PU3UYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHUs, IIPOEKTA);

NOHMMAaTh W HUCIOJb30BaTh  MpPEUMYIIeCTBA  KOMaHIHOM U



WHIUBUIYaIbHOM palboThl TMpU PEIICHWH KOHKPETHOW (usmdyeckoi
poOJIeMBbl;

NPUHUMATh IeJId COBMECTHOM JCATEIBHOCTH, OPTaHU30BLIBATH JICUCTBUS
mo e¢ JOCTIKCHHIO: pacTIpeleisaTh pPOJH, OOCYXIaTh IMPOIECCH U
pe3yJbTaThl COBMECTHOM paboThI, 00001IaTh MHEHHSI HECKOJIBKUX JIFOCH;
BBITIOJTHATH CBOIO 9acTh PabOTHI, TOCTHTasi KAYECTBEHHOTO pe3yiIbTara o
CBOEMY HAMPABIICHUIO M KOOPAWMHHUPYS CBOU JCHCTBUS C JPYTUMHU
YJICHAMH KOMaHIbl;

OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIWI MPOMYKT TO KPUTEPHSIM,
CaMOCTOATENHEHO CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

BBISIBIISITh NIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIINX
JUI pelieHus: (GU3NIeCKuX 3HaAHU;

OPHUEHTHPOBATbCS B  Pa3IU4HBIX MOAXOJAaX MPUHATHS  pEUICHUHN
(MHOUBUOYadbHOE, NMPUHATHE pPEIIECHUS B IpyNIe, NPUHATHE pEHICHUH
rpynmoi);

CaMOCTOSITENTFHO COCTaBJISATh AITOPUTM pelIeHus (PU3ndeckoi 3a1auu win
IUTaHa HMCCIEAOBAaHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATh NPeAJIaraéMble BapUaHThl PEIICHUH;
JieNnaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JlaBaTh AJICKBAaTHYIO OLICHKY CUTYallMH U MPEJIaraTh MiaH €€ N3MEHEHHS;
OOBACHATh TPUYMUHBI  JOCTIDKCHHSI  (HEAOCTHIKEHHUsS)  pe3yJIbTaToB
NEeSTEeNHLHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBHI B JCATEIBHOCTh (B TOM YHWCJIE€ B XOJ BBIIIOJHEHUS
(GU3UYECKOTO0  HCCIENOBAHMS WJIM TPOEKTa) HA OCHOBE HOBBIX
00CTOSITENIbCTB, HM3MEHUBILIMXCS CHUTYyallud, YCTAHOBIJICHHBIX OILIHUOOK,
BO3HUKIIUX TPYAHOCTEN;

OIICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ce0s Ha MECTO JIPYroro YeJOBeKa B XOJ€ CHopa MU AUCKYCCUHU
Ha HAYYHYIO TEMY, HOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYrOro;
MPU3HABATh CBOE MPaBO Ha OMMOKY MPHU perieHUU (PU3NIECKUX 3a/1a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.

INPEJMETHBIE PE3YJIBTATBI

K konily o0yueHus B 7 Kjacce npeMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCA YMEHU:



UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SIBJICHHS,
HAOJII0ICHUE, SKCIEPUMEHT, MOJENb, TUIOTe3a, CAUMHUIIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIKEHUE (paBHOMEPHOE,
HEPABHOMEPHOE, TMPSIMOJIIMHEHHOE), TPACKTOpHUs, pPaBHOACHCTBYIOIIASA
cuna,  gedopmanus  (ympyras, — IUIacTUYecKasl),  HEBECOMOCTb,
COO0IIAONINECS COCY/IbI;

paznuuath siBiaeHus (nuddysus, TEIoBOEe ABUKEHUE YaCTHI] BEIIECTBa,
paBHOMEPHOE  JBW)KCHHE, HEPaBHOMEPHOE JBWKCHHUE, HWHEPIHS,
B3aMMOJICHCTBHE TEJ, PAaBHOBECHE TBEPJBIX TEJ C 3aKPEIIEHHON OCHIO
BpalleHus, TMepenaya JaBiCHUS TBEPABIMU TeJaMH, >KUAKOCTSIMH U
razamy, arMocepHoe JaBlieHWEe, IUIaBaHUE TeJ, [pPEeBpaIleHUs
MEXaHUYECKOW DHEPTHH) MO OMUCAHWI0 WX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OITBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3HUECKOE SIBIICHUC;
pacmo3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3UYECKUX  SBICHUUA B
OKpY>KalollleM MHpe, B TOM uHclie (U3ndyecKkue SBICHUS B NPUPOJE:
PUMEPHI JIBMKCHHUS C Pa3IMIHBIMH CKOPOCTSMHU B JKHBOW W HEXHUBOUN
npupoje, ACUCTBHE CHJIBI TPEHUS B TPUPOJE W TEXHUKE, BIIHSHUE
aTMOC(EpHOTO JIaBIICHUS Ha >KHBOW OpraHW3M, IJIABaHUE PhIO, phlUuaru B
TeJe YeJIOBeKa, MPU 3TOM MEPEBOUTh MPAKTUYECKYIO 33/layy B yu4eOHYIO,
BBIJICIIATH CYIICCTBEHHBIC CBOMCTBA (MPU3HAKN) (U3HUCCKUX SBICHHM;
OTHCHIBATh M3YYCHHBIC CBOMCTBA Tel M (M3UYECKHUE SBIICHUS, UCITOIB3YS
dbusndeckne BeTWYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSXKECTU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPAOro Tena, >KUIKOCTH, Tra3a),
BBITAQJKUBAIOIIAS CUJIAa, MEXaHMYecKas padoTa, MOIIHOCTh, IJIEYO CHJIBI,
MOMEHT CHWJIBI, KOX(P(OUIMEHT TMOJE3HOTO JCHCTBUS MEXaHHU3MOB,
KMHETHYECKasi W TOTCHIMAIbHAS JHEPTHs), MPU OMHCAHUH IPABUIHHO
TPaKkTOBaTh  (PUBMYECKHH  CMBICI  HUCIOJIB3YeMbIX  BEIUYUH, UX
0003HaueHUd W eIAUHMIIBI (U3UYECKUX BEJIWYUH, HAXOAUTHh (POPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3NUYECKYIO0 BEIUYHMHY C JAPYTHMH BEIUYHHAMM,
CTPOUTH TPpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUYINH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKHWe SBIEHUS U IPOIIECCHI,
UCIIOJIb3Ysl TIpaBuia CIOXKEHUs CW (BAOJb OAHOW MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIO paBHOBECHs phluara (0Ji0ka),
«30JI0TO€ TIPaBUJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYEeCKOU
SHEPIrUM, MPU STOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMHUCHIBATh €70 MATEMATHUYECKOE BBIPAKECHUE;

O00BACHATH (PU3UYECKUE SIBJICHUS, MPOIIECCHl M CBOMCTBA TEJ, B TOM UUCIIE



U B KOHTEKCTE CHUTyalud IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OObSICHEHHE u3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3ajadyd B -2 JEHCTBHSA, MCHOJB3Yys 3aKOHBl U
dbopMyIIbl, CBs3BIBAIONIME (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHAlM3a
YCJIOBHSI 33/1a4 3alHUChIBATh KPATKOE yCIIOBUE, MOJICTABIATh (hU3UUECKUE
BEUYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAHUTH CIPABOYHBIE
JAHHBIE, HEOOXOAUMBIE JJI1 PEUIEHUs 3a/1ad, OLIEHUBATh PEATHUCTHYHOCTh
MOJIYYeHHOU (PU3UYECKON BETUIHHBL;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU TMOMOIIU
(Gu3HYECKUX METOJI0B, B OMIMCAHUU UCCIIEI0BAHUS BBIIESAThH IPOBEPSIEMOE
npeanoioxkeHue  (TUIoresy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJyYEHHBIH pe3ysbTaT, HAXOAWTh OMIMOKM B XOJE€ OIbITa, Je1aTh
BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

OPOBOJUTH OMbBITHI MO HAOMIOAEHHIO (U3MYECKUX SBJICHUM WIIU
buznYecKux CBOICTB TeI: dbopmyupoBaTh MIPOBEPSIEMBIEC
IPEINONIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYI0BaHHUS,
3aMUChIBaTh X0/ ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBITIOJIHATD TPSAMbIE H3MEPEHMs] PACCTOSHUSA, BPEMEHHM, MacChl TeJa,
00béMa, CcHUIIBI M TEMIepaTypbl C HCIOJb30BAHUEM AHAJIIOTOBBIX U
nu(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOW aOCOMIOTHON MOTPEIIHOCTH U3MEPEHU;

IPOBOJUTH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (hU3MUECKON BETUYHUHBI OT
JIPYrol C HCMOJb30BAHUEM TMPSMBIX H3MEPEHUM (3aBUCUMOCTU IyTH
PaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [BWXKEHHS Teja, CHUIIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IIOIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJMHEHUS NPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOrpy>KEHHON YacTH Tella U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTHU TeJNa, OT MIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUI
TUTaBaHUS TEJl, YCJIOBHI PAaBHOBECHS pblyara UM OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM y4eOHOrO HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJIHATD W3MEPEHHUsI, CIeAys MpeIoKEHHOMY IUIaHy, (PUKCHpOBAThH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE
NPEAJIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJbBI MO pe3yjibTaTam
UCCJIEIOBAHHSI;

IPOBOJUTh KOCBEHHbIE H3MEpEeHMsI (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEIIECTBA KUIKOCTH M TBEPAOrO TeEjia, CHJIA TPEHHUS CKOJIBKECHHS,



JaBICHWE  BO3/yXa, BbITAIKUBAIOUIas CWia, JeHCTByoIlas  Ha
NOTPYKEHHOE B JKUJIKOCTH TeNlo, KOAI(D@PUIMEHT TMOJIE3HOTO AEeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHUI cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJIMYHHBI;

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MPU paboTe ¢ 1ab0paTOPHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOIIAIOIIHMECS COCYAbl, OapoMerp,
phIvar, MOJABMKHBIM U HENOJIBUKHBINA OJIOK, HAKIIOHHAS TIOCKOCTb;
XapaKTepu30BaTh NPUHIMMBI  JEHCTBUA U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIHE:
NOJIINITHAKN, YCTPOWCTBO BOAOIPOBOJAA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaxX (M3HUECKHUX SIBJICHUN U HEOOXOAMMbIC (PU3NUYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGOpPMALMIO O  MPUMEPax)
NPAaKTHYECKOTO HCIONB30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU N1l oOecrieueHrss 0e30MacHOCTH Mpu oOparieHnu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 3J0POBbS U COOJIOACHUS
HOPM 2KOJIOTUYECKOTO TMOBEICHHSI B OKPYIKaIOIIEH cpejie;

OCYLIECTBJIATH OTOOp HCTOYHUKOB HHpopMauuu B HHTepHeTre B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUA M TYyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJICIATH
uH(pOpMaINIO, KOTOpas SIBJISIETCS MPOTHBOPEYMBON MIM MOXKET OBITh
HEJI0OCTOBEPHOMU;

UCTIOJB30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy  (PHU3MUYECKOrOo  COACpXNaHHs, CIPABOUYHbIE MaTEepUAIbI,
pecypcebl cetu MHTEepHET, BIajeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAILIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHhMEHHBIC M YCTHBIE COOOIEHHUS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMalnu (PU3NUECKOro COAEpKaHUs, B TOM
qyciie MyOJUYHO JeNaTh KPAaTKHE COOOILIEHUS O pe3yJbTaTaxX MPOEKTOB
WIKM y4eOHBIX WCCIENOBAHUN, MpPU HTOM TPAMOTHO MCIOJIb30BATh
W3YYCHHBI TOHATUWHBIA anmapaT Kypca (OM3HWKH, COMPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALNEH;

IpU BBHINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacmpenensiTh
00s13aHHOCTH B TpYIIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJla4aMH,
CIeIUTh 32 BBINOJHEHUEM IUIaHa JCHCTBUM, aJeKBaTHO OLIEHUBATh



COOCTBEHHBIM  BKJIAJl B  JIEITENILHOCTh  TPYMIbl,  BBICTPAUBAThH
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K koniy o0yueHus B 8 Kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHHIA:

HCTOJIb30BATh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE ABHKEHHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEILIECTBA, KPUCTAIIUUECKUE U
aMmop(¢HbIe Teja, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/1yXa, TEMIleparypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOW JBUTATElNb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUHN 3apsl, SJIEKTPUUECKOE TOJIE, TPOBOJHUKHU
Y INBJIEKTPUKU, IIOCTOSIHHBIN SJICKTPUYECKHUN TOK, MArHUTHOE TIOJIE;
paznuuarh SBJICHUS (TEIUIOBOE pacIIMpeHHE M CKaTHe, Teruionepesaaya,
TEIUIOBOE PABHOBECHE, CMAayMBaHUE, KANWUIAPHbBIC SIBICHUS, UCIIApEHUE,
KOHJICHCAIIUsl, TUIABJICHUE, KpUCTauiM3auus (OTBEpJEBaHUE), KHUIIECHUE,
Teronepeaaya (TErIONPOBOIHOCTb, KOHBEKIIHS, U3IIy4YEHUE),
AJIEKTpU3ALUA TEJ, B3aUMOJCHUCTBHUE 3apSAJI0B, EHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHWE, B3aUMOJICUCTBUE MATrHUTOB, JCHCTBUE
MarHMTHOTO TMOJIsl Ha TPOBOJHUK C TOKOM, JIEKTPOMArHUTHAS UHIYKIIUS )
[0 ONHUCAaHMID WX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIMNX JaHHOE (PU3UUECKOE SBICHUE;

pacrio3HaBaTh IPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SBJICHUM B
OKpYy’XKalollleM MHUpE, B TOM 4Yucjie (u3nueckue sBJICHUS B IPUPO/IE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWUISIPHBIE SBICHUS B IPHUPOJE,
KpUCTAJIbI B mpupojae, uznydeHue CoJiHIa, 3aMep3aHhe BOJIOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJICKTPHIECCKHE
SABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuid, Jpedd MoIOCOB, POJIb MArHUTHOTO TOJISI JJis >KU3HU Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATHh CYIISCTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

ONHUCHIBATh M3y4YCHHBIC CBOMCTBA Tel M (U3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uYecKkre BEITUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHS, KOJTUIECTBO
TEIUIOTHI, YJElIbHAA TEIUIOEMKOCTh BELIECTBA, YJEJIbHAsA TEIUIOTa
IJIaBJICHUS, yJAENbHAs TEIUIoTa MapooOpa3oBaHMs, yACIbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(PPUIIMEHT TIOJIE3HOTO JEWCTBUS TEIUIOBOM
MAIlIMHBI, OTHOCUTEJIbHAS BIIAXKHOCTb BO3/YyXa, JJICKTPUUECKUM 3aps,
CUJIa TOKa, JJICKTPUYECKOE HANPSHKEHHUE, COMPOTHUBJIICHHE MNPOBOIHUKA,
yACIbHOE  CONPOTHBJIEHUME  BelIeCTBa, paboTa U MOIIHOCTH
AJEKTPUYECKOTO  TOKa), TMpU ONHUCAHUM TPABUIBHO  TPAKTOBATH
(UBUYECKUI CMBICT HMCIOJIb3yEMbIX BEJIWYMH, O003HAYCHHUS M €IUHUIIBI



bu3NUecKX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(Gu3HUECKyI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKONH TEOPUU
CTPOEHHUS BEIIECTBA, MPUHIIMIT CYNEPIO3UIIMU TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiia, 3akoH OMa J1J1sl yyacTKa Ieu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMs DHEPrUM, NpPU OTOM JaBaTh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBaTh €0 MAaTeMaTUYEeCKOe
BBIPaKEHUE;

00BACHATH (U3HUECKHE TPOLIECCHl U CBOMCTBAa TEl, B TOM 4YHCIIE U B
KOHTEKCTE CUTyallud MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISBISTH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTMYECKUX
IaroB ¢ oOmopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKUX SIBICHHM,
(¢u3nyecKux 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THbIC 3anadyd B 2—3 JEHUCTBUS, HCHOJb3Yys 3aKOHBl H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: Ha OCHOBE aHalln3a
YCIIOBHS 3a/layd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  PEIICHHUs 3aJa4d, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HeoOXonuMble JUisi €€ penieHus, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJIYYeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pEHIUTh NpPH OMOLIU
(¢u3NYECKUX METOMOB, HCIONb3Yysl OMHCAHHE HWCCIEIOBAHUS, BBILACIATH
IPOBEPAEMOE IPEAINOIOKEHNE, OLIEHUBATh MPABWIBHOCTh IOpsAJKa
MPOBEJCHUS MCCIIEI0BaHUs, A€NaTh BBIBOIbI;

IPOBOJUTH OMbBITHI 1O HAOMIOAECHHIO (U3UYECKUX SBJICHUA WIU
(u3HYECKUX CBOMCTB Tell (KamWLISPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpH M3IYYEHUH OT I[BETa H3JIyyaroulel (Moriaomaroneil)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYpPbl KUAKOCTU U
IJIOMAAA €€ TIOBEPXHOCTH, DJJEKTPHU3alWs Tel W B3aHUMOJEHCTBUE
IIEKTPUYECKUX 3aps/iOoB, B3aUMOJICWCTBHE IOCTOSIHHBIX MAarHUTOB,
BU3yaJlM3allkisi MAarHUTHBIX TI0JIE TOCTOSIHHBIX MAarHUTOB, JEWUCTBUS
MarHMTHOTO MOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa dJIEKTPOJABUTATENsl ITIOCTOSHHOTO TOKa): (OpMyJIUpOBaTh
POBEpPSAEMbIE MPEANOJI0KEHHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py/I0BaHus, OMUCHIBAThH XOJ1 ONbITA U (POPMYITHUPOBATH BHIBOJIBL;
BBIIIOJIHATh ~ MOPSIMbIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMU
BJI&KHOCTU BO3AyXa, CHJIbI TOKA, HAINpSIKEHHS C UCIOJIb30BaHUEM



aHAJIOTOBBIX NPHUOOPOB MU JATYMKOB (DU3WUYECKUX BEIUYHH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEJIMUUHBI OT
JIpYyrol C  HUCHOJb30BAaHUEM NPSIMBIX  H3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJUA TOMEPEYHOIO
CEUYEHUS U YACIHHOTO COMPOTUBIICHMS BEIIECTBA MPOBOIHUKA, CUITBI TOKA,
UIYyIIET0 uepe3 IMPOBOJAHUK, OT HaIlpsOKEHWs] Ha  IPOBOJIHUKE,
UCCIEIOBAHUE TIOCJIEAOBATEIBHOTO M MAapajyIeIbHOTO  COCAMHEHUM
MIPOBOJHUKOB): TJIAHUPOBATh HCCIEIOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJTHATh HM3MEPEHHUs, CIeays NPEeIIOKSHHOMY IUIaHy, (UKCHPOBATH
pe3yJbTaThl TOJYYEHHOW 3aBUCUMOCTH B BHEC Tabmull U TpaduKOB,
JienaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEA0BaHNS,

MPOBOJUTh KOCBEHHBIE U3MEpEHUs: (PU3nuecKkux BeMWuyuH (yAesbHas
TEMJIOEMKOCTh  BEIIIECTBA, COMPOTUBJICHUE TMPOBOJHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh W3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTATILHYIO YCTAaHOBKY, CIEAys MPEII0KECHHON WHCTPYKIIUU, U
BBIUHCIISITh 3HAYCHHUE BEIMUNHBI;

cOOIOAATh MpaBuiIa TEXHUKK 0€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000py/I0BaHUEM;

XapaKTepU30BaTh TMPUHIMIBLI  JCUCTBUA HM3YYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HMX OMNUCaHus (B TOM YHCIIE:
cUCTeMa OTOIUICHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUMUK DJICKTPUUYECKOM IHEPTUM, 3JIEKTPOOCBETUTEIIbHbBIC
puOOPHI, HArPEBATEIbHBIE AIEKTPOIPUOOPHI (MIPUMEPHI), MIEKTPUUECKHUE
PEAOXPAHUTEIH, JICKTPOMATrHUT, AJIEKTPOABUTATEh IIOCTOSHHOTO TOKA),
UCIIOb3Ys 3HaHUS O CBOMCTBaX (PU3WUYECKUX SBICHUH M HEOOXOJIUMBIC
du3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M HU3MEPUTEIIbHbBIC
npuOOpbl TI0 CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUTATEIb BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABJISTH CXEMbl JJIEKTPUUYECKUX
Lerne ¢ Mocae0BaTeAbHbIM U MapajuieIbHbIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHBIE 0003HAYCHUS JIEMEHTOB JJICKTPUYECKUX IIETICH;
NPUBOJIUTL  MpUMEPHl  (HaXOAuUTh  HMHPOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHWUW B IOBCEIHEBHOMU
KU3HU ISl oOecriedeHrs 0€30MacHOCTH MpU oOpalieHuu ¢ npudbopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIOACHUS
HOPM 3KOJIOTUYECKOTO TTOBEJCHUS B OKPYKAIOLIEH CPEIE;

OCYIIECTBJIATh TOWCK HWHOpMauK (PU3NUECKOTO COJEpkKaHUS B



HNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUW U IyTéM CpaBHEHUSA
JIOTIOJIHUTENIbHBIX ~ MCTOYHUKOB  BBIACNATH  MHGOPMALUIO, KOTOpPAs
SBJIIETCS IPOTUBOPEUYMNBON MIIM MOXKET OBITh HEJOCTOBEPHOIA;
UCTIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy  (PU3MUECKOro  COAEpXkaHHs, CIPAaBOYHbIE MaTEepUAbI,
pecypcenl cetu MIHTEpHET, BilageTh NpuéMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE NMHUCbMEHHbBIE U KPATKHE YCTHBIE COOOIICHMS,
0000mass wHOpMAIUI0O U3 HECKOIBKUX WMCTOYHUKOB (U3UYECKOTO
COJlep)KaHusi, B TOM YHCIE€ MYyOJUYHO TPEACTABIATH PE3yJIbTaThl
IIPOCKTHON WJIU UCCIEAOBATEIBCKOW NEATEIIBHOCTH, IPU dTOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM NOHATHIHBIA anmapat Kypca (QU3UKH,
CONPOBO’KJIaTh BBICTYIUICHUE IIPE3CHTALINEN;

IOpU BBINOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAHUM (PUIUUECKUX
IPOLIECCOB paclpeAesiaTh OOS3aHHOCTH B TpPYyNIE€ B COOTBETCTBUHU C
IIOCTaBJICHHBIMU 3aJja4aMU, CICIUTH 3a BBIIIOJIHCHUEM ILIaHA EUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHMBaTh COOCTBEHHBIA BKJIaJ B
NEATEIIbHOCTD TPYNIIbI, BBICTPAaUBAaTh KOMMYHHKAaTHBHOE B3aUMOJCHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoniy oOydenus B 9 kiiacce npeamMeTHbIE pe3yJabTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONb30BaTh TMOHSTHS: CUCTEMa OTcu€Ta, MaTepualbHas TOYKa,
TPAeKTOPHsI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO MBIKCHHS, Jehopmarius
(ympyrasi, mnjacThyeckasi), TPEHUE, LEHTPOCTPEMHUTENIbHOE YCKOPEHHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEO,
HEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHMYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(pa3ByK W YIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
1IKaJjia 3JE€KTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTb,
CHEKTPBI UCITYCKAaHUS U TOTJIONICHUs, anbda, 0eTa- U raMMa-u3IIy4eHHs,
U30TOMBI, SIJICPHAS] DHEPTETHKA;

pazinuath SIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBU)KEHUE, PABHOYCKOPEHHOE MPSMOJIMHEHOE JBUXKEHHE, CBOOOJHOE
NaJIcHUE Tell, PABHOMEPHOE JABUKEHUE MO OKPY>KHOCTU, B3aMMOJICHCTBUE
TeJ, PEaKTUBHOE JBIKEHHUE, KoJieOaTeNbHOE NBIKEHHE (3aTyXarollue U
BBIHYKJICHHBIC KOJIeOaHUs), PE30HAHC, BOJIHOBOE JBUKEHUE, OTpPaKEHHUE
3BYKa, NPSIMOJIMHEWHOE pacHpOCTPaHEHUE, OTPAKEHUE U MPEIOMIICHHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOro CBETa B
CIIEKTP M CIO0XEHUE CIEKTPAJIbHBIX IIBETOB, JIUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CHEKTpa



U3JTyYEHHs) 10 ONIMCAHUIO UX XapaKTEPHBIX CBOKCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpyXarolmeM Mupe (B TOM 4Yucie (U3NYECKUE SIBICHUS B MPHUPOJE:
IPWINBBI U OTJIUBBI, ABMKEHUE IIaHET COJTHEYHOM CUCTEMBI, pEaKTUBHOE
IBW)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHITUE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 53XO0, IIBETa Tell,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOIOTMYECKOE NECUCTBUE BUIMMOTIO,
yIbTPapUOIETOBOIO M PEHTTCHOBCKOTO H3JIY4YCHHH, €CTECTBEHHBIH
paZMoOaKTUBHBIN (OH, KOCMHYECKHE Jy4yHd, pPaJHOAaKTHUBHOE H3IyUYCHHE
NPUPOJHBIX MHUHEpAJOB, JICEWCTBUE PAAUOAKTUBHBIX W3JIYyYEHUW Ha
OpraHu3M 4YeJIOBeKa), MPU STOM IEpPEeBOAUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpH3HAKH) (HU3UUECKUX
SIBJICHUM;

ONUCHIBAaTh U3yUYEHHBIE CBOMCTBA TeN U (U3NYECKUE SIBICHMS, UCIIOJIb3Ys
¢dbu3nuecknue BeNWYUHBI (CpelHSAs W MIHOBEHHAs CKOPOCTb Tejla MpH
HEPAaBHOMEPHOM JIBM)KEHUH, YCKOpPEHHE, NEpEeMEIleHHe, MyTh, YTrioBas
CKOpPOCTb, CHJIa TPEHUS, CHUJIa YOPYrOCTH, CHJIA TSKECTU, YCKOPEHHE
CBOOOMHOrO TMajeHHsl, BEC Tejla, HUMIYJIbC Tela, HMIIYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTb, NOTEHIMAJIbHAs DHEprus Tea,
MOJIHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAs HHEPrus CKaToON
NPYKUHBI, KUHETHYECKas SHEprus, IOoJIHAsg MEXaHW4YecKash >SHeprus,
NEPUOJ M YacToTa KoJIeOAHUH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTellb NPEJIOMIICHHUS CPEAbI), TP OMUCAHUU
NPaBUWJIBHO TPAKTOBAaTh (U3MUECKUI CMBICT MCIOJIb3YEMbIX BEIUYMH,
0003HaueHUA W eAUHMIBI (PU3MYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTHMMH BEIUYMHAMM,
CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJNb3Yys 3aKOH COXPAaHEHWs JHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEpPHO3ULMA CHJI, MPUHIUI OTHOCHUTENBHOCTH [ 'amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpPAHEHUs MMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MaCCOBOTO YHCEN
P SIICPHBIX PEaKlUAX, MPU ITOM JIaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3aIIMChIBAaTh €0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3MYECKHE MPOLECCHl U CBOMCTBAa T€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPHEHTHPOBAHHOI'O XapaKTEpa: BBIABIITH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JTOTUYECKUX
IaroB ¢ Omnopod Ha 2-3 M3y4YEHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHU,



(¢u3nyecKuXx 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemate pacy€THble 3adaud (omupamluecs Ha cuctemMy u3 2-3
ypaBHEHUI), UCMOJB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLIUE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHANIM3a YCIIOBUS 33/Jayd 3alHChIBaTh KPaTKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIIME WIM U30BITOUHbBIE JTaHHBIEC, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELIEHUS], IPOBOJUTH PACUETHI U
OIICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHUA (PU3UIECKOU
BEJIMYMHBI,

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PpPEUIUTh MNP MOMOIIH
(¢u3nYeCKuX METOJIOB, MCIIONb3Yysl OMHCAHHME HWCCIEIOBaHUS, BBIACIATH
POBEPSIEMOE  NPEIIOIO0KEHUE, OLEHUBATh IPAaBWIBHOCTh IOPSAJIKA
NPOBEJCHHUSI  MCCIEJOBAaHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yIbTaThl HAOMIOICHUH U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SBICHUNA WIH
¢u3nyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAHEHHUsl HSHEPrUH, 3aBUCUMOCTb MEpHoAa KOJEOAHMH MpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M XKECTKOCTU MPYXKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJ€OaHUM, MPSIMOJIMHEITHOE PACIIPOCTPAHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3yUEHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHWsI IpeaMeTa B coOuparolien
JWH3e, HAOMIOJCHNE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOATENIbHO ~ COOMpaTh YCTaHOBKY M3 HM30BITOYHOrO Habopa
o0Opy/lOBaHus, ONUCBIBATH XOJ  OMNbITAa W €ro  Pe3yJbTaThl,
(GopMyIUpOBaTH BHIBOJIBI;

IPOBOJNUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, onpeaenss
CpelHee 3HayeHUE u3MepsieMoil BeauuMHbl ((POKyCHOE paccTosiHUE
coOuparomieid JIMH3bI), OOOCHOBBIBaTH BBIOOp cHocoba H3MEPEHUs
(M3MEpUTENBHOTO MPUOOpa);

IPOBOJUTh MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TNPSAMBIX HU3MEPEHUH (3aBUCUMOCTb IIyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [BIDKEHUM 0€3 HayallbHON CKOPOCTH, IEepHuoja
KOoJIe0aHUIl MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakK€HHUsl CBeTa OT yrIja MaJeHus W yria MpeloMJIeHHs OT yIia
NaJeHus): IUJIAHUPOBAaTh HCCJIEIOBAaHUE, CaMOCTOSTEILHO COOUpaTh
YCTaHOBKY, (UKCHPOBAaTh pPE3yJdbTaThl TOJYYECHHOW 3aBHCUMOCTH
bu3uYecKUX BEIWYUH B BUJE TaOmuIl U rpaduKoB, JeJaTh BBIBOJbI IO
pe3yJbTaTaM MCCIeI0BaHus;

IPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIUYUH (CperHss
CKOpPOCTb M YCKOpPEHHME Tejla MpPU PpPaBHOYCKOPEHHOM JBUKECHHH,



YCKOpPEHHE CBOOOJHOTO MaJeHUsI, KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHUsS] CKOJBXKEHHUS, MEXaHudeckas pabdoTa M MOLIHOCTb, 4YacTOTa U
nepuoa  KoneOaHWN MaTeMaTH4ecKoro W TPYKMHHOTO MAasTHUKOB,
ONTHYECKass CWia CcoOuparomieil JMH3BI, PAAUOAKTUBHBEIN  (OH):
IUTAaHUPOBAaTh M3MEPEHUs, cOOMpaTh SKCIEPUMEHTAIBbHYIO YCTaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIIEys MPEUIOKEHHON WHCTPYKIUHU, BHIYUCIISITH
3HaYCHUE BEJIMYMHBI U aHAJTM3UPOBATH MOYYCHHBIE PE3YIbTAThl C yUETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHUI;

coOMIoAaTh MpaBuiIa TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YUYEHHBIX (DU3MYECKUX MOJIeNeH:
MaTepualibHasi TOYKa, a0CONIOTHO TBEPIOE TENO0, TOYEHYHBIH HCTOUYHHUK
CBeTa, JyY, TOHKas JIMH3a, IUTAHETApHAs MOJENTb aroMa, HYKJIOHHas
MOJIeIb AaTOMHOTO SJIpa;

XapaKkTepu30BaTh MPUHIUMBl JACWCTBUA HU3YYEHHbIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX omnucaHus (B TOM YHUCIE:
CIHUJIOMETP, NATYMKH TOJIOKEHHUsS, PACCTOSHUS WM YCKOPEHHS, pPaKeTa,
9XOJIOT, OYKH, NEpUCKOm, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3MMETp, KaMmepa BuiabcoHa), HCHONB3ys 3HaHHUS O
CBOMCTBax (U3MYECKHX SBICHUA U  HEOOXOoIuMble (U3HUECKHE
3aKOHOMEPHOCTH,

UCTIOJb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKIX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX IPOIECCOB
OpU pPEUICHUH Y4eOHO-IPAKTHUECKUX 3a/ay, ONTHUYECKHE CXEMBbl s
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U cCOOMparouiei JIMH3E;
OPUBOJUTH  MpUMEpPHl  (HAXOAWTh  WH(MOPMALMIO O  MpPUMEpax)
NPAaKTHYECKOTO HCIONIB30BaHUs (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHnuss 0€30MacHOCTH Mpu oOparieHnu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOIIEH cpejie;

OCYIIECTBIISATh TOWCK WHPOpMAuu  (U3MYECKOTO COJEpKaHUS B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYs TOUCKOBBINA 3aMpoc, HAXOAUTh
NyTH ONpeesieHUs] JOCTOBEPHOCTH IMOJYyYeHHON MHOpMAIMK Ha OCHOBE
UMEIOIIUXCS 3HAHUM U IOTIOJTHUTEIbHBIX HCTOYHUKOB,;

UCTIOJb30BaTh MPH BBHIMOJHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
aUTEepaTypy (QHU3MUECKOrOo COACpXNaHHs, CIPAaBOYHbIE MaTEepUAIIbI,
pecypcbl cetu MHTepHeT, BIaseTs npuéMaMu KOHCTIIEKTHPOBAHUS TEKCTa,
npeodpazoBaHusi UHGOPMALIUU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/71aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE



uHGOpMaAllMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTrO COAEpIKAHMUS,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM WM MCCIIEA0BATENbCKON
NEATENIbHOCTH, MPU OTOM TPAMOTHO  MCIOJIb30BAThb  W3YyYECHHBIN
NOHATUIHBIA anmapar HM3y4aeMoro pasiaena (U3HKM U CONPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTalel ¢ yd4é€ToM ocoOeHHOCTEeH ayAuTOpuUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
Ne HanmeHoBaHMe pa3/ie/ioB U TeM KosmmuecTBo yacos DJIEeKTPOHHbIE
n/n NPorpaMMbl Bcero KoHnTpoibHbI IIpakTHyecku (un¢ppossbie)
e padoThbI e padoThbI oOpa3oBaTeJibHbIE
pecypcsl
Pa3nes 1. ®Pusnka u eé posib B NO3HAHUM OKPY’KAIOLIEro MUpPa
1.1 ®du3uka - Hayka 0 IpUpoae 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41619
4
1.2 OU3NIECKUE BETUINHBI 2 1 but6mmoreka [JOK
https://m.edsoo.ru/7f41619
4
1.3 EcrecTBEeHHOHAYUYHBIN METO/I ITO3HAHUSA 2 1 bubnmnorexa [JOK
https://m.edsoo.ru/7f41619
4
Uroro no pazneny 6

Pa3nes 2. [leppoHayabHbIe CBeAeHHS] O CTPOEHUH BellecTBA

2.1 CrpoeHue BemiecTBa 1 bubnmnorexa [JOK
https://m.edsoo.ru/7f41619
4
2.2 JIBr>kxeHne 1 B3aUMOJICHICTBUE YaCTHII 2 1 bubnumoreka [IOK
BCIIICCTBA https://m.edso0.ru/7f41619
4
2.3 ArperatHble COCTOSIHUS BELIECTBA 2 bubnmoreka [JOK
https://m.edsoo.ru/7f41619
4
Hroro no pazneny 5
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Paznen 3. /IBuskeHue U B3aUMO/IeiicTBUE TeJl

3.1 MexaHn4eckoe JBHKEHUE 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41619
4
3.2 HNuepuus, Mmacca, IIIOTHOCTh 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41619
4
3.3 Cuna. Bunel cun 14 bu6nuoreka [IOK
https://m.edsoo.ru/7f41619
4
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH M Ta30B
4.1 [asnenue. Ilepenaya naBneHust TBEpAbIMU 3 bubnuorexa [JOK
TenaMu, JKUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f41619
4
4.2 JlaBiaeHne KUJIKOCTH 5 but6mmoreka [{JOK
https://m.edsoo.ru/7f41619
4
4.3 ATMocdepHoe 1aBIeHue 6 bubnmnoreka [JOK
https://m.edsoo.ru/7f41619
4
4.4 JleficTBUE KUIKOCTHU U Ta3a Ha OTPYKEHHOE 7 bubnuorexa [JOK
B HUX TE€JIO https://m.edsoo.ru/7f41619
4
Hroro no pazaeny 21
Pazgea S. Pabora u MOIIHOCTB. JHEPrust
5.1 PabGora 1 MOLIHOCTE 3 bubnmoreka [IOK
https://m.edsoo.ru/7f41619
4
5.2 [IpocTeie MeXaHU3MBI 5 bubmmoreka [JOK
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https://m.edsoo.ru/7f41619
4

53 Mexanuueckasi 3HEPTHsl 4 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41619
4
Hroro no pazaeny 12
Pe3epBHOE BpeMst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

Ne ni/m HanmMeHnoBaHue pa3/ie/ioB U TeM KoanuecTBo yacon DJIeKTPOHHbIE
MPOrpaMMsbl Bcero KoHTpo/bHBI IIpakTHyeckn (uudpossbie)
e padoThbl e padoThI o0pa3oBaTejibHbIE
pecypcbl
Pa3nen 1. TernuioBble siBieHUs
1.1 CrpoeHue u CBOICTBA BEIIECTBA 7 bubnmoreka [JOK
https://m.edsoo.ru/7f4181c
e
1.2 TenoBsle mpoueccsl 21 1 5 bubnuoreka [IOK
https://m.edsoo.ru/7f4181c
€
Hroro no paszneny 28
Pa3zgea 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
2.1 DJNIeKTpUYECKHE 3apsiibl. 3apsyKEHHBIE Tesa 7 1 bubnmnoreka [JOK
Y UX B3aUMO/ICICTBHUE https://m.edsoo.ru/7f4181c
€
2.2 IToCTOSTHHBIN 3JIEKTPUYECKUM TOK 20 2 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181c
€
2.3 MarsuTHbI€ SIBICHUS 6 1 1.5 but6mmoreka [JOK
https://m.edsoo.ru/7f4181c
€
2.4 DNeKTpOMarHuTHasi UHIYKIUs 4 bubnmnoreka [JOK
https://m.edsoo.ru/7f4181c
e
Uroro no pazneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5
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9 KJIACC

Ne ni/m HanmMeHnoBaHue pa3/ie/ioB U TeM KoanuecTBo yacon DJIeKTPOHHbIE
MPOrpaMMsbl Bcero KoHTpo/bHBI IIpakTHyeckn (uudpossbie)
e padoThbl e padoThI o0pa3oBaTejibHbIE
pecypcbl
Pasznen 1. Mexanuveckue siBJIeHUSA
1.1 MexaHn4eCcKoe IBHKEHUE U CIIOCOOBI €TI0 10 1 bubnuoreka [JOK
OINMUCAHUS https://m.edsoo.ru/7f41a4a
6
1.2 BzaumopetictBue Ten 20 1 3 but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a
6
1.3 3aKOHbBI COXpaHEHUS 10 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a
6
Hroro no pazneny 40
Pa3nen 2. Mexanuveckne KoJ1e0aHUS 1 BOJTHBI
2.1 MexaHnuecKue KoiaeOaHus 7 3 Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a4a
6
2.2 MexaHn4deckue BOJIHbI. 3BYK 8 1 3 bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a
6
Hroro no pasneny 15
Pa3nen 3. DieKTpoMarauTHOE MoJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
3.1 DJIEKTPOMArHUTHOE MOJIE U 6 2 bubnmoreka [JOK
JJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a
6
Uroro no pazneny 6
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Pa3gen 4. CBeToBbI€ AIBJICHUSA

4.1 3aKOHBI pacpOCTPAaHEHUs CBETA 6 2 bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a
6
4.2 JIuH3BI 1 on'TUYECKUE TPUOOPHI 6 3 bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a
6
43 Paznoxxenue 6emoro cBeta B CIIEKTp 3 2 bubnmnorexka [JOK
https://m.edsoo.ru/7f41a4a
6
Hroro no paszneny 15
Pazgen S. KBaHTOBBIC SIBJICHUSA
5.1 Hcnyckanue v norjiomeHne CBeTa aToMOM 4 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a
6
5.2 CTpoeHne aTOMHOTO siApa 6 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a
6
53 SnepHbie peakuuu 7 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f41a4a
6
Hroro o pazneny 17
Pa3nes 6. [loBTopuTe1bHO-0000111a101M I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 2 bubnuorexa [JOK
Kypca ¢usnku 3a 7-9 kiace https://m.edsoo.ru/7f41ad4a
6
Htoro no pazneny 9
OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 27
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HHPOBEPAEMBIE ITPE/IMETHBIE PE3YJIbTATBIOCBOEHUSA
OCHOBHOM OBPA30BATEJBbHOMW IIPOT'PAMMBI OCHOBHOI'O

7 KJIACC

OBLIEI'O OBPA30BAHUA

Kon
npoBepsieMor
0 pe3yJabTarTa

IIpoBepsieMble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHUS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUSA

1.2

pasiinyaTth SABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/BI/I‘ICCKOG SBJICHUC

1.3

pacno3HaBaTb MPOSBIEHUE W3YYEHHbIX (U3UYECKUX SIBJICHUI B
OKpY’KalollleM MHpe, B TOM 4ucie (U3MUECKUe SBICHUS B MPUPO/E,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) (PUINUECKUX SIBICHUN

1.4

OMUCHIBATh HW3YYEHHbIE CBOICTBAa Tel U (U3NYECKUE SBIICHUS,
UCTONb3ysd (U3MYECKHe BEIMYUHBI, IPH ONHCAHUU TPABHIBHO
TPAKTOBAaTh (PU3NYECKUN CMBICI HCIOJIb3YEMBbIX BEJIWYHMH, MX
0003HaYEeHUS U eIMHUIIBI (PU3NYECKUX BEIUYMH, HAXOAUTh (POPMYIIBI,
CBSA3BIBAIOIIME JAHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBUCUMOCTEH

(U3HYECKUX BEIIMIUH

1.5

XapaKTCPpHU30BaTb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHBI, IIpWU O3TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3dKOHa M  3allUCbIBaTb €ro MaTCMaTH4YCCKOC

BBIPa)KCHUE

1.6

OOBSICHATh (PU3UUECKUE SBJIEHMSI, MPOLIECCHl U CBOICTBA Tel, B TOM
Yyyclie U B KOHTEKCTE CHUTYyallUd MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISIBISATh HPUYMHHO-CIEJCTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne u3 | — 2 joruyeckux wmaroB ¢ omopo Ha 1 — 2
U3YyYEHHBIX CBOWCTBA (PU3NYECKUX ABICHUH, (PU3MUECKUX 3aKOHA WUIIH

3aKOHOMEPHOCTH

1.7

pemaTh pacyéTHbie 3a7aud B 1 — 2 JEHCTBHS, MCIIOJIb3YSl 3aKOHBI U
(dhopMyIIbI, CBSI3BIBAIONTNE (DU3MUYECKUE BETUYHHBI: HA OCHOBE aHAJIH3a
YCIOBHS 3a/layd  3alKMChIBAaTh KPaTKOE YCIOBUE, TIOACTaBIISIThH

¢u3nveckre BeTUUUHBI B (YOPMYIIBI 1 IPOBOJUTH PACUEThI, HAXOAUTH




CIIPaBOYHBIC NAHHBIC, H€06XO,Z[I/IMBIG I pCHICHUA 3a41a4, OICHUBATDH

PEaATUCTUIHOCTD MOTYUYEHHON (PU3HNUECKON BEITMUNHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TP TOMOIIH
(U3UYECKUX METOJOB, B OIKWCAHUM HWCCICIOBAHUS  BBIICIATH
MpoBepsieMoe  MpeAnoioxkeHwe  (TUMoTe3y),  pa3audath U
WHTEPIPETUPOBATh TOJYYCHHBIM PE3yIbTaT, HAXOIWUTh OIINOKH B

XOJ¢ OIlbITa, ACJIAaTh BBIBOJBLI I10 €T'0 pE3yJibTaTaM

1.9

MPOBOAUTH OMBITHl 10 HAOJIONEHUI0 (PU3NYECKUX SBICHUM WIN
¢u3nyeckux  CBOMCTB  Tel:  (OpMYyIUpOBaTh  IMPOBEpsSEMbIC
MPENIOJIOKEHNs, CcoOUpaTh  YCTAHOBKY M3  IPEJIOKEHHOIO

O60p}/'I[OBaHI/IH, 3allMChIBATh XO/J OIIbITa U (I)OpMy.]'II/IpOBaTL BBIBOJbI

1.10

BBINIOJIHATh MPSMbIE HU3MEPEHUS C HCIOJb30BAHHEM aHAJIOTOBBIX U
IUGpPOBBIX MPUOOPOB, 3aMMCHIBATh MOKa3aHUS NMPUOOPOB C Y4ETOM

3aJlaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

1.11

IPOBOJUTH  MCCJIEOBAHWE  3aBUCUMOCTH  OAHOM  (HU3MUECKOM
BEJIMYUHBI OT JPYrol C UCIOJIB30BAHUEM IPSAMBIX HW3MEPEHHUH,
y4acTBOBaTh B IUIAHMPOBAHWU YYEOHOTO HCCIIEOBAaHMs, COOMpaTh
YCTAHOBKY M BBIIIOJIHATh U3MEPEHUS, CIIEIYysl NIPEUIOKEHHOMY IIJIaHy,
(buKcupoBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJI€ MPEAJIOKEHHBIX TaOJIUL U rpauKoB, J1€1aTh BHIBObI

10 pE3yJibTaTaM UCCICAOBAHUA

1.12

IMPOBOANTE KOCBCHHBLIC H3MCPCHUS (1)I/ISI/ILIGCKI/IX BCJIIMYHH, CJICaysd
HpeﬂHOH(eHHOﬁ HWHCTPYKIUU: IIPU BBIIIOJIHCHUHN H3MepeHHfI CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHC HCKOMOM

BCIINYHNHBI

1.13

coOmomaTh TpaBWIa TEXHUKM O€30MacHOCTH TIpH  pabore ¢

1abopaTopHBIM 000PYyI0BAHUEM

1.14

yKa3blBaTh NPHUHLMIIBI  JAEWCTBUA MNPUOOPOB M  TEXHUYECKHX
YCTPOMCTB, XapaKTepuU30BaTb IPUHLUIBI JEHCTBUA U3YYCHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOUIbIO HMX OMNHCAHMUA,
UCTONb3ysd 3HaHUA O CBOMCTBaX (U3HYECKMX SBICHUA H

HGO6XOI[I/IMI>IC (1)I/ISI/I‘~IGCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

MPUBOJIUTH TMpPUMEPHl (HAXOAUTh HMHPOpPMAIUIO O MpHUMEpax)
MPAKTUYECKOTO UCTIOIB30BaHUS (PU3NIECKUX 3HAHUH B TIOBCEAHEBHOM
KU3HU s oOecriedyeHuss O€30MacHOCTH TMpU  OOpaleHHuH ¢

puOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHMSI 3[J0POBbS U




COOIOICHHUSI HOPM JKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAIOIICH cpeie

1.16

OCYIIECTBIISATh OTOOP MCTOYHUKOB MHpopManuu B ceTd VHTepHeT B
COOTBETCTBUM C 3aJ@aHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIUXCS 3HAHUN U MyTEM CpaBHEHUS Pa3jIMYHbIX HCTOYHUKOB
BBIIENATh MH(OPMAIUIO, KOTOpasi SBISETCS MPOTUBOPEUMBON WM

MOXET OBITh HEJOCTOBEPHOM

1.17

HCIIOJIb30BAaTh npu BBIITOJIHCHUH yueOHBIX 3alaHUI
HAay4YHONOMYJIAPHYIO  JIUTEpaTypy  (QU3MYECKOro  COAEp KaHMUA,
CIIpaBOYHBIC MaTEpHallbl, pecypcbl ceth MHTepHeT, BilageTh
npuéMaMH KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus HH(OpMaLUU

13 OZIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

c03/1aBaTh COOCTBEHHbIE KpAaTKUE MUChbMEHHBIE U YCTHBIE COOOILIEHUS
Ha OCHOBe 2 — 3 UCTOYHHUKOB HH(poOpMaAIMU (PU3HUECKOTO
CoJiep’KaHus, B TOM 4ucje MyOJIMYHO JesaTh KpPaTKHE COOOILEHUs O
pe3yibTaTax IMPOEKTOB WM Y4EOHBIX MCCIEOBAHUH, NPU HTOM
IPAMOTHO HCIIOJIB30BaTh W3YYEHHBIM NOHATHUHHBIM anmapar Kypca

(bHSI/IKI/I, COIIPOBOXKAATH BBICTYIIJICHUC npe3eHTauHeI71

1.19

[P BBINIOJHEHUH y4E€OHBIX MMPOEKTOB U UCCIEI0BAaHUI pacipenesiiaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUM C IOCTABJICHHBIMU 3aJayaMH,
CIIEIUTHh 3a BBIIOJHEHHEM IUIAHA JIEWCTBHM, aJE€KBAaTHO OLICHUBATh
COOCTBEHHBIH BKJIAJ B JEATEIbHOCTh TIPYIIBL, BBICTpaUBaTh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUYUTBIBas MHEHHE

OKPY’KaoIINUX

8 KUIACC

Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHUS] OCHOBHOIM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI0 00111er0 00pa3oBaHus

1.1

HUCIIOJIBb30BAaTh IIOHATHUA

1.2

pasinyaTth ABJICHHUA IO OINHMCAHHUIO HX XapaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SIBJICHUC

1.3

pacmo3HaBaTh MpPOSBIECHUE W3YYEHHBIX (U3UYECKUX SIBICHUI B
OKpY’KalollleM MHpe, B TOM 4YHCle (U3NUECKUE SBICHUS B MPUPO/E,
MIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aauy B y4eOHYIO, BBIICIATD

CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKM) (PUINIECKUX SIBICHUIN

1.4

OIMMCbIBAaTh H3YYCHHBLIC CBOMCTBA TE€N H (buanecxne SIBJICHUS,




UCHONb3ysd (U3MYECKHE BEIMYUHBI, IPH ONHCAHUU TPABHIBHO
TPakTOBaThb  (PU3UYECKHI  CMBICI  HCIOJNB3YEMBIX  BEJIMYHH,
0003HAYeHMS U eIMHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTH  TpapuKHd  H3YYEHHBIX  3aBUCUMOCTEH

(bUBUYECKUX BETMYHUH

1.5

XapaKTCPU30BaTh CBOMCTBa TCI, (I)I/I3I/ITICCKI/Ie SABJICHUSA W IIPOLICCCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
q)OpMyHI/IPOBKy 3aKOHa MW 3alIucChiBaTb C€ro MareMaTH4YCCKOC

BBIPa)KCHHE

1.6

OOBSCHATH (PM3MUYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBS3H, CTPOUTh OOBsICHEHHE U3 |
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbIO | — 2 M3y4YEHHBIX CBOMCTBA

(I)I/I3I/I‘-ICCKI/IX ﬂBHeHHfI, (bH3quCKPIX 3daKOHa WJIX 3aKOHOMCPHOCTH

1.7

pelarh pacu€THble 3aa4d B 2 — 3 JIEWCTBUSA, UCHOJIb3YSl 3aKOHBI U
(bopMyIIbl, CBA3bIBaIONINE (PU3UUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCJIOBHS 3a/1a4M 3aIIMChIBAaTh KPATKOE YCIOBUE, BBIABIIATh HEAOCTATOK
JAHHBIX JJI pELIeHHs 3aJaud, BBIOMpATh 3aKOHBI U (OPMYIIbI,
HeoOXoauMble JUIsl €€ pellieHUs, MPOBOAUTh pacdy€Tbl U CPAaBHUBATH
MOJyYeHHOEe 3HaueHue (U3NYECKONW BEIUYMHBI C HM3BECTHBIMU

JaHHbIMH

1.8

pacrno3HaBaTb HpO6J’ICMH, KOTOPBIC MOXHO pPCHINTb IPHU HIOMOIIU
(1)I/I3I/I‘-ICCKI/IX MCTOOOB, UCITOJIB3Ys OIMMMCAHUEC UCCIICAO0BAaHNUs, BEIICIATH
MpOBEPACMOC MPCAINOJIOKCHUC, OLCHUBATH IHNPABUIIBHOCTH IMOPAJAKa

MMPOBCACHUA UCCIICA0OBaHNs, ACJIaTh BIBOJAbI

1.9

MPOBOJIUTH OMBITHI 10 HAOTIOACHUIO (DU3MYECKUX SIBICHUN WM
(¢u3nyecKkux  CBOWCTB  Tel:  (OpPMyIHpOBaTH  TIPOBEPSICMBIC
NPEIINONOKEHUS, COOMpaTh  YCTAaHOBKY M3  MPEIUIOKEHHOTO

000py10BaHus, ONUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOJIB30BAHUEM aHAJIOrOBBIX
pUOOPOB U JATYMKOB (PU3NIECKUX BEIIMYHH, CPABHUBATH PE3YyJIbTATHI

M3MEepeHuil ¢ y4€TOM 3a1aHHOI a0COMIOTHON MOTPEITHOCTH

1.11

MPOBOJUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OIHOM  (pU3UUECKOM
BEJIMYHMHBI OT JAPYroil € HCIOJb30BAaHUEM NPSIMBIX HM3MEPEHUN:

TUTAHUPOBATh HCCJIEOBAHNE, COOHMpATh YCTAaHOBKY U BBIIIOJHSTH




U3MEpeHus, cienys  MPeNjoXKEHHOMY  IUIaHy, (UKCHpPOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJAE TaOIUIl U IpadUKOB,

ACJIaTh BBIBOALI 1O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

IIpOBOAUTH KOCBCHHBIC HU3MCPCHUSA (1)I/ISI/I‘IeCKI/IX BCJIIMYHNH:
IIaHUPOBATh U3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(W1 (14% Hpe)IJ'IO)KeHHOI\/'I HHCTPYKIMK, W BbBIYUCIATH 3HAYCHHC

BCIINYHHBI

1.13

coOnrofaTh IMpaBWia TEXHUKH O€30IacHOCTH Mpu  pabore ¢

1a00paTOPHBIM 000pyI0BaHHEM

1.14

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA MX OIMCAHMS, HCIONb3YS
3HaHHUA O CBOMCTBaX (UBUYECKUX SIBICHUH U HEOOXOIUMbIE

(I)I/I3I/I‘-ICCKI/IG 3aKOHOMCPHOCTU

1.15

pacro3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOfICTBa U U3MCPUTCIILHEBIC
HpI/I60pLI o CXeMaM MU CXEMATUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
OJICKTPHUYICCKUX ueneﬁ C TMOCJICHOBATCIIbHBIM W IapalICIIbHBIM
COCOAMHCHUECM 9JICMCHTOB, pasjiinviasa YCJIOBHBIC 0003HaYCHHUS

3JIEMEHTOB JIEKTPUUYECKUX LIECTIEH

1.16

NPUBOAUTH TNpPHUMEPbl (HAXOAWTh MHGOPMALMIO O MPUMEPAX)
MIPAKTUYECKOI0 UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHON
KHU3HM s obecriedeHUs: O€30MacHOCTH IMpH  OOpalleHuu ¢
npuOOpaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHUSI 3J0POBbS U

CO6JHO,Z[€HI/I$I HOPM 5KOJIOTHUYECKOI'O IMTOBEACHUS B Oprxcanmeﬁ cpeae

1.17

OCYIIECTBIISATH MOUCK HHPOpMAIHK (U3HIECKOTO COJICPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HUMEKOUIUMXCSA 3HAHUNW U IyTEM CpPaBHEHUSA
JIOTIOJTHATEIBHBIX HMCTOYHUKOB BBIICIATh HH(DOpPMAIHIO, KOTOpas

SABJIICTCA HpOTHBOpeqHBOﬁ HJIA MOYKET OBIThH HeHOCTOBCpHOﬁ

1.18

WCIOJIb30BaTh IPH  BBHIMOJTHCHHH YYCOHBIX 3aJlaHUi  HAydYHO-
MOMYJISIPHYIO JIUTEpaTypy (pU3MUecKkoro conaepikaHus, CIpPaBOYHBIC
Marepuaibl, pecypchl cetu VHTepHer; BiaaeTh npuUEMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHust HHPOPMAIUU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3l1aBaTh COOCTBEHHBIC MMCHbMEHHBIC M KPATKUE YCTHBIC COOOIICHHMS,
0000mas uHGOpPMAIMIO W3 HECKOJBKHX HCTOYHHKOB (DU3HUECKOTO
COJCpKaHUs, B TOM 4HCJIEC NYOJMYHO MPEICTABIATh PE3YJIbTAThI

HpOCKTHOﬁ U1 HCCHGI{OB&TGHBCKOﬁ ACATCIIBHOCTH, IIpU 3TOM




IPAMOTHO HCIIOJIB30BaTh H3YYEHHBIM NOHATUHHBIM amnmapar Kypca

(bU3HKH, COPOBOKIATH BHICTYIJIEHUE MPE3eHTauel

1.20

MIPU BBITIOJTHEHUHN YYEOHBIX MPOEKTOB M HCCIEIOBAaHUHN (PU3MUECKHIX
MIPOLIECCOB pacHpeslesITh 0053aHHOCTU B IPYIIE B COOTBETCTBHH C
IOCTABJICHHBIMU  3aJla4aMH, CJIEAUTh 3a BBIINOJHEHUEM ILIaHA
JNEUCTBUA W KOPPEKTHPOBATh  €ro, AaJ€KBaTHO  OLECHHMBATH
COOCTBEHHBII BKJAJ B JEATEIBHOCTh TPYIIbI, BHICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aUMOJICMCTBHE,  MPOSBIAS  TOTOBHOCTH

paspemiats KOHQIUKTHI

9 KUIIACC

Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC IMOHATHUSA

1.2

pas3iuaTb ABJICHHA IO OIMHMCAHUIO HMX XapPAKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-ICCKOG SIBJICHUC

1.3

pacro3HaBaTh IMPOSIBICHHE M3YYEHHbIX (DU3MUYECKUX SBJICHUHA B
OKpY’KalolleM MHpE, B TOM 4YHCIe (PU3MUECKUE SBICHUSA B MPHUPO/E,
IIPU 3TOM NEPEBOAMUTH MPAKTUUYECKYIO 3a/1ady B y4eOHYIO, BBIAEIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PUINICCKUX SIBICHUI

1.4

ONUCHIBATh HM3yYEHHBIC CBOWCTBA Tl U (PU3NYECKHUE SBICHMS,
UCTONB3yd (U3MYECKHE BEIMYUHBI, TPH ONHCAHUU TPABHIBHO
TPAaKkTOBaTh  (PU3MYECKMH  CMBICI  HUCIOJIB3YEMBIX  BEIMYUH,
0003HAYCHHS U eIMHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIIME  JIAaHHYIO (U3MYECKYI0 BEIMYUMHY C JIPYTMMHU
BEJIMYMHAMH, CTPOUTH  TpapuKHd  HW3YYEHHBIX  3aBUCHUMOCTEH

(bUBUYECKUX BETMYHUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUYECKUE SBICHUS W IMPOIIECCHI,
WCIIONIb3Ysl W3YyYEHHbIE 3aKOHBI, MpPU JTOM JaBaThb CJIOBECHYIO
(GOpMyNIHpPOBKY 3aKOHa W 3allUChIBaTh €ro  MaTeMaTHYeCcKoe

BBIpAKEHHE

1.6

OOBSCHATH (PM3MUYECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 0OBSCHEHUE U3 2

— 3 JIOTMYECKUX IIaroB € MOMOIIbIO 2 — 3 M3YYEHHBIX CBOMCTBA




¢bu3nUecKux SBICHUH, PU3NUYECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemate pacu€rHble 3a7aud (omuparouiyecss Ha cucTeMy u3 2 — 3
YpaBHEHMI), HWCHOJb3ysd 3aKOHBI M (OPMYJBI, CBS3BIBAIOLIHE
¢u3nyeckue BEIMUYMHBI: HAa OCHOBE AaHalu3a YCIOBHA 3aJadu
3alUChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEJOCTAIOLIME MU
M30BITOYHBIE JaHHBIE, BRIOUPATh 3aKOHBI U (HOpPMYIIbI, HEOOXOIUMbIE
JUIL PELIEHUs,, IPOBOAMTH PACUYETHI M OLIEHHWBATH PEATUCTHUUYHOCTH

MOJIyY€HHOT0 3HAaUeHUs (PU3NUECKON BETHUUNHBI

1.8

pacro3HaBaTb Hp06JIeMBI, KOTOPBIC MOKHO pPCHINTL TPU TTOMOIIA
(]':)I/ISI/I‘ICCKI/IX MCTOAOB, UCIIOJIB3Yysd ONHNCAHHUC UCCICAOBAHUA, BBIACIIATH
MPOBCPACMOC TPCAIOJIOKCHUC, OLCHHBATH IMPABWIBHOCTb IIOPAAKa
MMPOBCACHUA HCCIICAOBAaHHA, [JACJIAaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3yJIbTaThL Ha6JIIO,Z[eHI/II‘;I 1 OIIBITOB

1.9

MIPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (DU3HYECKUX SIBICHUNA WIIH
(U3MYEeCKUX CBOICTB TeNl: CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpYAOBAaHHMSA, ONUCHIBATH XOJ OMNBITA U €ro

pe3ybTaThl, (POPMYIUPOBATH BBIBObI

1.10

MPOBOAUTH IMPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHHIA,
ompezieNisis CpelAHee 3HaueHUEe H3MepsieMoil BenuduHbl ((hOoKycHOe
paccrosinue coOuparomeld JUH3bI), 00OCHOBBIBATH BBIOOP crocoba

U3MepeHus (U3MEpPUTEIBHOTO NMprodopa)

1.11

MIPOBOAUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
UCTOJIb30BAHUEM MPSMBIX HU3MEPEHUil: IIaHUPOBATh MCCIIEOBAHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATH pPE3YJIbTaThl
MOJyYEHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIMYMH B BUJAE TaOIUIM

Fpa(l)I/IKOB, ACJIaTh BBIBOJALI IO PE3yJIbTaTaM MCCIICAOBAHUA

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3MUECKUX  BEIUYMH:
TUTAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJIHATH M3MEPEHUs, CIENys MPEUIOKEHHON MHCTPYKLHH,
BBIYUCIIITH 3HAYEHUE BEJIWYMHBI WM AHAIW3UPOBATH IIOJyYECHHBIE

PE3YIbTATHI C yqéTOM 3aJjaHHOM IOTpCIIHOCTHU I/ISMepeHI/Iﬁ

1.13

coOmomaTh TpaBWIa TEXHUKM OE€30MacHOCTH TIpH  pabore ¢

1abopaTopHBIM 000pPYyIOBAHUEM

1.14

pa3nuyaTth OCHOBHBIC TNMPHU3HAKK WM3YYECHHBIX (PU3MUECKUX MOJeINeit:
MaTepHalibHasi TOYKa, a0COJIOTHO TBEPJIOE TEJI0, TOUEUHBIH HCTOYHUK

CBCTAa, JIy4, TOHKas JIMH3a, IUIaHCTapHasd MOJCJIbL aTOMaA, HYKJIIOHHAasd




MOJCJIb aTOMHOI'O Aapa

1.15

XapaKTepu30BaTh MNPUHIUIBI JEHCTBHS H3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOPOM HA MX OIMCAHMS, HCIONIb3YS
3HaHHA O CBOMCTBAX (UBUYECKUX SIBICHUH U HEOOXOIUMbIE

(1)I/I3I/I‘-ICCKI/I6 3aKOHOMCPHOCTHU

1.16

UCIOJIb30BAaTh CXEMbl M CXEMAaTU4YHblE PHUCYHKH HW3YyYEHHBIX
TEXHUUYECKUX YCTPOICTB, MU3MEPUTENBHBIX npubopoB U
TE€XHOJIOTMYECKUX MPOLECCOB MPU PEIICeHUU Yy4eOHO-NPaKTHUYECKUX
3aJa4, ONTUYECKHE CXEMBI ISl TOCTPOCHHS M300paKEHUN B IIIOCKOM

3epKajie U COOMpAroIIeH JTHH3e

1.17

NPUBOAUTH TpPHUMEPHl (HAXOAUTh HHGOPMAIMIO O MPUMEPAX)
MPAKTUYECKOI0 UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHON
KU3HM i1 obecrieyeHUs: 0O€30MacHOCTH IpH  OOpalleHuu ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHUSI 3[J0POBbS U

CO6J'IIO,[[€HI/I$I HOPM 35KOJIOTHUYCCKOI'O ITOBCACHUS B Opr)KaIOH_ICﬁ cpeae

1.18

OCYIIECTBIISATh MOUCK UHPOpMAINK (PU3HYECKOTO COAECPKAHUS B CETU
WntepHer, caMocTosTenbHO (OpPMYJIHpYs IOMCKOBBIA  3ampoc,
HaXOJUTb IyTH  OMNpENENeHHUs  JOCTOBEPHOCTH  MOJIYYEHHOU
uHpOpPMAllMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTIOJHUTEIbHBIX

HUCTOYHHUKOB

1.19

UCTOJNb30BaTh TNPU  BBINOJHEHMM Y4YeOHBIX 3aJaHUN  Hay4HO-
MOMYJISIPHYIO JIUTEPATypy (PU3HMUECKOro cojep)kKaHus, CIpPaBOYHBIC
MaTepuansl, pecypchl ceTh HTepHeT, BnaxeTh npuUEéMaMu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMALUU U3 OJHOU

3HAKOBOW CHUCTEMBI B JAPYTYIO

1.20

co3/1aBaTb COOCTBEHHbIE NUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE HMH(POPMALIMU M3 HECKOJbKUX HCTOYHUKOB (PU3HUECKOTO
coJiep)KaHusl, MyOJMYHO MPEJCTABIATH PE3YJIbTaThl MPOEKTHOW WU
HCCIIEIOBATEIbCKOM  ACSATENBHOCTH, IPU  3TOM  TI'PAMOTHO
HCIIOJIB30BAaTh U3yYEHHBIN MTOHATUNHBIN anmnapar u3y4aeMoro pasjaeia
(GU3MKH U CONMPOBOXKIATh BBICTYIUIGHHWE MpE3eHTalMeld ¢ yd&ToM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MIPHU BBIMOJHEHUHN Y4YEOHBIX MPOEKTOB M HCCIEIOBaHUM (PU3NUECKHX
MIPOIIECCOB pacTpeaeysITh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTAaBIIEHHBIMU  3aJlauaMH, CJEIUTh 3a BBHINOJHEHHEM IUIaHa

JIEUCTBUA W KOPPEKTHPOBATh  €ro, AaJCKBaTHO  OLECHHUBATH




COOCTBEHHBIN BKJIaA B  ACATCIBLHOCTL  I'PYIIIbI, BbBICTPpAUBATH
KOMMYHHKAaTHBHOC BBaHMOHeﬁCTBHe, IMPOABJIAA T'OTOBHOCTH

pazpemiats KOHQIUKTHI




7 KIIACC

HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Kon
pa3aen
a

Kon

3JIEMECHTA

IIpoBepsiemblie Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B ITIO3HAHWM OKPYXAIOIIEI'O MHUPA

1.1

duszuka — Hayka O Tnpupone. SBIEHUS NPUPOMBI.
dusnueckue SABJICHUA: MCXaHHNYCCKHC, TCIIJIOBBIC,

SJICKTPUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Ousnueckue BeaMYUHBL.  V3MepeHue  uznueckux
BenmuuuH.  ®usmueckue  npuOopel.  [lorpemHocTh

u3MepeHuil. MexxayHapoHast CUCTEMA €IMHULL

1.3

EcTecTBeHHOHAy4HBIH METON TIO3HAHUS: HAOJIOJCHHE,
IIOCTAaHOBKA Haquoro BOHpOCEl, BBIABHXCHHUEC THIIOTC3,
OKCIIEPUMEHT IO TPOBEPKE THUIOTE3, OOBICHCHUE

HAOJIFOJAEMOT0 ABJICHUSA

1.4

Onucanne PU3NYECKHUX SBJICHUH C TOMOIIBIO MOJIEIIeH

1.5

[TpakTuyeckue paboTHI:

N3mepenne paccTosHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Onpenenenne pasMepoB MajbIX TEJ.

W3mepenune temrnepaTypsl MPU MOMOIIU KHAKOCTHOTO

TEPMOMETPA U JaTUYMKA TEMIIEpaTypPbl

ITEPBOHAYAIJIBHBIE CBEJJEHMA O CTPOEHNUN BEILECTBA

2.1

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mephl.
OneITbl,  OKa3bIBAIOLUIME  JUCKPETHOE  CTPOEHUE

BEIECTBA

2.2

JBwxenue wyactun  BemiecTBa. CBs3b  CKOPOCTH
JIBW)KEHUA 4YacTHI[ C TeMIeparypoi. bpoyHoBckoe

nBkeHue, muddysus

2.3

B3aHMOH€ﬁCTBH€ JaCTHll BCIICCTBA: MIPUTAIKCHUC U

OTTAJIKMBaAHHC

2.4

ArperaTHble COCTOSIHUS BELIECTBAa: CTPOEHUE Ta30B,
KHUIKOCTEH U TBEPABIX  (KPUCTAUIMYECKHX) Tel.

B3anmocBA3b MEXy CBOMCTBaAaMHU BEIIECTB B PA3HBIX




arperaTHbIX COCTOSAHHAX W HUX ATOMHO-MOJICKYJISAPHBIM

CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
2.6 [TpakTiyeckue pabOTHI:

OreHka [uaMeTpa aToMa METOJIOM PsIIOB (C
UCTIONIb30BaHueEM (poTorpaduii).

OmnbITHI IO Ha6J'IIO,[[CHI/IIO TCIIJIOBOI'O paCIIMPCHUA I'a30B.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CHUII MOJIEKYJISIPHOTO
MPUTSDKEHUS

JIBDKEHUE U B3BAMMOJIEMCTBUE TEJI

3.1 Mexanugeckoe JBUYKEHUE. PaBHOMEpHOE u
HEpaBHOMEPHOE JIBUKECHUE

3.2 Ckopoctb. CpenHsiss CKOPOCTb INpPU HEPABHOMEPHOM
JBYOKEHUH. Pacyér myTH U BpeMeHU JIBUKEHUS

33 SBnenue uHepuuu. 3akoH HHepuuu. BzaumopeiictBue
TeJI KaK NMPUYUHA U3MEHEHUS CKOPOCTH JIBUKEHHUS TElNl.
Macca kak Mepa HHEpTHOCTH TeJa

34 IImoTHOCTE BemecTBa. CBSI3b INIOTHOCTH C KOJIHMYECTBOM
MOJIEKYJI B €JMHUIIE 00bEMA BEILIECTBA

3.5 Cua KaKk XapakTepUCTHKa B3aUMOICHCTBHS TEN

3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl C
MOMOIUIbIO TUHAMOMETpA

3.7 SIBnenue TATOTeHHU U cuia TshkecTd. Cuila TSHKECTH Ha
JIpyrux mianerax. Bec tena. HeBecomocTh

3.8 Cuna tpenus. TpeHHe CKOJBKEHUS U TPEHHE IOKOS.
Tpenue B Ipupoae U TEXHUKE

3.9 CrnoxxeHue cuj, HaNpaBlIEHHBIX IO OJHOM NPSIMOM.
PaBHOpelcTBYIOIIIASA CHIT

3.10 [TpakTuyeckue paboTHI:

OnpeneneHne CKOPOCTH  PaBHOMEPHOTO  JIBHIKCHHS
(mapuka B KHIKOCTH, MOJEIH  AJIEKTPUYECKOTO
aBTOMOOWIIT W Tak jganee). OmnpeneneHne CpeaHen
CKOPOCTH CKONBXEHHs Opycka WIM IIapuKa [0
HAKJIOHHOM  IUIocKocTH.  OmpeneneHue  IUIOTHOCTH

TB ép):[Ol" (O TCIa. OHI)ITI:»I, ACMOHCTPUPYIOIIHE




3aBHCUMOCTh PACTSDKEHUs (nedopmanuu) Npy>KUHBI OT
MPUJIOKEHHONW  CWIbl.  OmbITBI, JEMOHCTPUPYIOIIHE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teya U

XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEN

3.11

PusnyecKkue SBJICHUS B IPUPOJIE: NPUMEPHI IBUKCHHUS C
pa3NMYHBIMHA CKOPOCTSIMM B JKMBOM M HEXHUBOW MPHUPOJIE,

JIEMCTBHUE CUJIbI TpCHUS B IPUPOAC U TCXHUKC

3.12 TexHuueckue yCTporucTBa: TMHAMOMETP, MOAIIUITHUKH
JIABJIEHUE TBEPJIBIX TEJI, )KUJJKOCTEHN 1 T'A30B

4.1 Hasnenue TBEpAoro Tena. CHocoOBl yMEHBICHUS |
YBEJIMUYEHUS 1aBJICHUS

4.2 JlaBenue raza. 3aBHCUMOCTD JIaBJICHUS Ta3a OT 00bEMa,
TEMIIEPATYPbI

43 Ilepenava naBiieHHsI TBEPABIMU TEJIAMU, KUIAKOCTIMHU H
razamu. 3akoH Ilackans. [IHeBMaTnyeckue MaluHel

4.4 3aBUCUMOCTh ~ JABJICHUS KUAKOCTH OT  TJIyOHHBI.
I'mapocraTnueckuii napagokc. Coob1aromumecs: cocy/ibl.
['unpaBnuyeckue MEXaHU3Mbl

4.5 Atmocdepa 3emnu u atmochepHoe naBnenue. Ipuunnel
CyIIECTBOBaHUSI BO3AYIIHOW 000yi0uku 3emiau. OnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JABICHUS OT
BBICOTHI HaJl YPOBHEM MODS

4.6 N3mepenue atmocdepHoro pasneHus. Ilpubopsr s
U3MEpeHus: aTMOC(EPHOTO JTaBICHUS

4.7 JleficTBre KUAKOCTM U ra3a Ha IMOIPYKEHHOE B HUX
Teno. BreltankuBaromas (apxuMmenoBa) cuiia. 3aKOH
Apxumena

4.8 [TnaBanue ten. BozmyxomnnaBanue

4.9 [TpakTHueckue pabOThHI:

HccrnegoBanne 3aBHCHMOCTH Beca Tella B BOJE OT
00béMa mMOrpyXEHHOM B IKUAKOCTh YacTh Tela.
Omnpenenenye BhITAIKUBAIOLIEH CUIIbI, JEMCTBYIOLIEH Ha
TE€N0,  MOIPYXKEHHOE B  KUIKOCTb. [IpoBepka
HE3aBHCUMOCTH BBITAJIKHBAIOIIEH CHIIBI, JIEUCTBYIOLICH
Ha TEJO B JKHUIKOCTH, OT Macchkl Tena. OMNBITH,

JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  BBITAJIKHUBAIOLICH




CHWJIBI, IEHCTBYIONICH HAa TENO B JXKUAKOCTHU, OT 00BEMA
MOTPY>KEHHOW B KUIKOCTh YaCTH Tejia U OT TUIOTHOCTH
JKUJIKOCTH. KoHcTpynpoBanue  apeomerpa  WiIHM
KOHCTPYMPOBAaHHE  JIOAKM W  ONpeleneHue  e€

IPy30N0AbEMHOCTH

4.10

dusndeckue SABJICHUS B npupoae: BIIMSITHHUC
aTMOC(I)epHOFO JaBJICHHUA Ha JKMBOI OpraHusMm,

TJIaBaHUE PBIO

4.11

TexHu4yeckue YCTpONCTBA: COOOMIAIOMIMECS COCYIbI,
YCTPOMCTBO BOJONPOBOJAA, THAPABINYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAacoc,

apeoMeTp

PABOTA, MOIIHOCTb, DHEPT A

5.1 Mexanudeckas pabora

5.2 Mexanuueckas MOIIHOCTD

5.3 [Ipocthle MexaHW3MBI: pblyar, OJOK, HAaKJIOHHas
1ockocTs. [IpaBuio paBHOBecHs pblyara

54 [IpumeHneHue npaBuiia paBHOBECHS pblyara K 0JIoKy

5.5 «3onmoroe  mpaBwio»  MexaHuku.  Koaddumumenrt
M0JIE3HOTO JefCcTBUS MEXaHHU3MOB. [Ipocteie
MEXaHU3MBbI B OBITY M TEXHUKE

5.6 [ToTeHmanpHast SHEPTUU TeJa, MOTHATOTO HaJ 3eMIIEN

5.7 Kunerndeckas sHeprus

5.8 [TonHass MexaHW4YecKas PHEpPrusl. 3aKOH WM3MEHEHMs U
COXPaHEHUs MEXaHUYECKON YHEPTUH

59 [TpakTiyeckue padbOThI:
Onpenenenue paboThl CHIIBI TPEHHS MPU PABHOMEPHOM
JBUKEHUM Tejla 10 TOPU30HTAIBHON MMOBEPXHOCTH.
HccnenoBanue  ycjaOBMM ~ paBHOBECHS  pblyara.
N3smepenne KIIJ nHaxioHHOW miockocTu. M3ydeHue
3aKOHA COXPAHEHUS MEXaHUUYECKON SHEPTUU

5.10 ®dusnyeckue SABICHUA B NPUPOAE: pbIYard B TEIE
4eJI0BEKa

5.11 TexHuyeckue yCTpPOHCTBA: pblYar, MOJABMKHBIA U

HEMOABMKHBIHN 6J'IOKI/I, HaKJIOHHAA IINIIOCKOCTb, ITPOCTLIC

MEXaHU3MBI B OBITY




8 KUIACC

Kon Kon IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
pasze 3J1eMeHTAa
a
6 TEIIJIOBBIE SABJIEHUA
6.1 OCHOBHbBIE  TOJIOKEHHUS  MOJIEKYJIIPHO-KMHETUYECKON
TEOpUU CTPOCHHS BewiecTBa. Macca U pa3mepbl
Mosiekyd.  OmbITbl, MOATBEP)KIAIOIIME  OCHOBHBIE
MIOJIOKEHHS MOJIEKYJIIPHOKMHETUYECKON TEOpUHN
6.2 Mogenu  TBEPAOro, IKHIKOTO M ra3000pa3HOro
cocTosiHMi BemiecTBa. Kpucramnnueckue u amopgHbIe
Tena
6.3 OObsicHEHHE CBOWCTB ra3oB, KUIKOCTEH W TBEPABIX TEI
Ha OCHOBE IIOJIOKEHUH MOJEKYJIIPHOKUHETUUECKOM
TEOpUU
6.4 CMaunBaHue U KalnWUISIPHBIE SIBICHUS
6.5 TennoBoe pacuiupeHue U ckaTue
6.6 Temnepatypa. CBs3pb TeMIepaTypbl €O CKOPOCTBIO
TEIUIOBOTO JIBUJKEHUS 4aCTHULL
6.7 Buytpennss sueprus. CnocoObl U3MEHEHUS! BHYTPEHHEN
SHEpIUuu: Tersonepesaya u copeplieHue padoTsl
6.8 Bunel temonepenaum: TEIIONPOBOAHOCTb, KOHBEKIIMS,
U3ITy4YeHue
6.9 KonnuectBo  TemnoThl.  YaenbHas — TEIUIOEMKOCTb
BEIIlECTBA
6.10 TennmooOMeH u© TeIIOBOE paBHOBecHE. YpaBHEHUE
TEIJIOBOTO OanaHca
6.11 [1naBneHue 1 OTBEp/IEBaHNE KPUCTAIIIMYECKUX BEILIECTB.
VY nenpHas TEII0Ta IUIaBICHUS
6.12 [TapooOpazoBanue u  KouaeHcauusa. cmapenue.
Kunenne. VYnenpHas TemioTa  napooOpa3OBaHMA.
3aBHCHMOCTH TEMIEpaTypbl KHIIEHUS OT aTMOC(epHOro
JIABJICHUS




6.13

BnaxnocTs BO31yxa

6.14

3Hepr1/151 TOIIJINBA. yI[CJII)HaSI TCIJIOTA CTOpAHUA

6.15

[lpunuunsr  pabotel  TeruioBbix —apurateneid  KIIJ
TEIUIOBOTO ABUraress. TenaoBble ABUTaTeNnd M 3alluTa

OKPY’KaloIllel cpeibl

6.16

3akoH COXPAaHCHUA U MTPEBPAILLICHUA SHEPTHUU B TCIIJIOBBIX

nporieccax

6.17

[IpakTuueckue pabOTHI:

OnbIThI o 00OHapYKEHHUIO JeNUCTBUSA cui
MOJIEKYJISIPHOTO MIPUTSKEHUSI.

OnpIThl 1O BBIPAIIMBAHMIO KPUCTAIJIOB IOBApEHHOM
COJIM WJIU caxapa.

OnpIThl IO HAOTIOJCHHUIO TEIUIOBOTO PACIIMPEHHSI T'a30B,
YKUJIKOCTEN U TBEPJBIX TEIL.

Ompezenenne naBieHUs BO3AyXa B OJJIOHE IINPHUIIA.
OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb [JABIICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIAXKICHUSI.
[IpoBepka rumnoTe3sl JMHEWMHOM 3aBUCHMOCTH JJIMHBI
CTOJIOMKA >KMJIKOCTH B TEPMOMETPHUECKOH TpyOKe OT
TEeMIIepaTypsbl.

HaGmronenne u3MeHeHHs] BHYTPEHHEH SHEpPrud Tena B
pe3ysbTaTe Terionepeaadu U padoThl BHEITHUX CHIL.
Uccnenoanue siBieHUs TEIIO00MEHA IPU CMEITUBAHUU
XOJIOJTHOM Y TOPSIY€il BOJIBI.

OnpeneneHne KOJMWYECTBA  TEIUIOTHI, IMOJYYEHHOI'O
BOJIOW MPHU TEIUIOOOMEHE C HATrPEeThIM METALUTUYECKUM
HUATUHIPOM.

Onpenenenne yeabHOU TEIIOEMKOCTH BEIIECTBA.
HccnenoBanue npouecca nCnapeHusl.

OrnpezenieHre OTHOCUTENIBHON BJIAXKHOCTH BO3/yXa.

OmnpeneneHue yaelbHON TEIIOTHI IUIABICHUS JIbJA.

6.18

Odusuyeckue SBICHUS B MPHUPOJE: IOBEPXHOCTHOE
HATSOKEHME W KaNMWUISIpHBIE SIBJICHHST B TPUPOJIE,

KpUCTaJIJIbl B IpUpoJie, u3nydeHue ConHla, 3aMep3aHue




BO/I0EMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HWHEs, CHEra.

6.19

TexHuueckue  ycTpoWCTBa:  KalWULIPBI, MPUMEPHI
UCIOJIb30BaHUsl KPUCTAIUIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYMK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILICHUs
JIOMOB, TUTPOMETpBI, TCHUXPOMETp, IapoBas TypOuHa,

ABUTAaTCJIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBLIE SABJIEHU S

7.1 OnexTpusanus Tei. [[Ba poga dJIEKTPUUECKUX 3apsiioB

7.2 BzaumoneiictBue 3apspkeHHbIX  Ten.  3akoH  Kynona
(3aBHCHMOCTb CHJIbI B3aUMOACUCTBUSI 3apSKEHHBIX TEJI OT
BEJIMYMHBI 3aPs/I0B U PACCTOSHUS MEXTY TeTIaMU)

7.3 Onexrpuueckoe nojue. HanpskEHHOCTh 3JIEKTPUUECKOIO
nosist. [IpuHIMN cyneprno3unuy dJIEKTPUYECKUX IOJIEH
(Ha KaYECTBEHHOM yPOBHE)

7.4 Hocutenu »saekTpudeckux 3apsiioB. DJIEMEHTAPHbIN
anekTpuyeckuil 3apan. Ctpoenue atoma. [IpoBoHUKH U
TUBJIEKTPUKU

7.5 3aK0OH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa

7.6 DJIEKTPUYECKUH  TOK.  YCJIOBUSL  CYIIECTBOBAHUSA
3IEKTPUUECKOT0 TOKA. MICTOUHHMKHM MOCTOSSHHOTO TOKA

7.7 Jencreus JIEKTPUYECKOTO TOKa (TemoBoe,
XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KUIKOCTAX U razax

7.8 Onexrpuueckas uenb. Cuna Toka. OIJIEKTPUYECKOE
HaIpspKEHNE

7.9 CornpotuBieHue MIPOBOJIHUKA. VY nenpHoE
CONPOTHUBIICHUE BEIIECTBA

7.10 3akon Oma a1 yyacTka uenu

7.11 [TocnenoBaresnnbHOE W NApaLIEIbBHOE  COECIMHEHHUE
IIPOBOJHUKOB

7.12 Pabota ¥ MOIIHOCTH AIEKTPUYECKOTO TOKA. 3aKOH
Jxoyisa — Jlenna

7.13 DJNEeKTpUYECKUe LENU U TMOTPEOUTENH DICKTPUUYECKON




sHepruu B ObITy. KopoTKoe 3aMblkaHue

7.14 [TocrossHHbIE MarHuThl. B3anmoaeicTBHE MOCTOSHHBIX
MarHuTOB

7.15 MarnutHoe mone. MarHutHoe Tone 3eMId M €ro
3HaYEHHE JIJIS )KU3HU Ha 3emiie

7.16 OmneiT Opcrena. MarHuTHoOE NOJIE ANEKTPUYECKOTO TOKA.
[IpuMeHeHne >EKTPOMArHUTOB B TEXHUKE

7.17 JlelicTBME€ MarHUTHOTIO TOJISI Ha TPOBOJAHUK C TOKOM.
DNEeKTpoABUTaTellb MOCTOSSHHOTO TOKa. VMcnonb3oBaHue
JJIEKTPOJIBUraTeIe B TEXHUYECKUX YCTPOMCTBaX U Ha
TpaHCIIOpPTE

7.18 OnbiTel  @apagesd.  SBIeHHE  DJIEKTPOMArHUTHOU
nHaykuuu. [Ipasuno Jlenna

7.19 DIeKTpOreHeparTop. Cnoco6bl MOJTyYEHUS
BJIEKTPUYECKOM  JHEPIuMu. OJNIeKTPOCTAaHIIUA  Ha
BO300OHOBJISIEMBIX HICTOYHHKAX SHEPTUU

7.20 [IpakTuyeckue pabOTHI:

OnbITH 110 HAOTIOACHUIO DJICKTPU3AIMH TET WHIYKIHCH
Y TIPU COMPUKOCHOBEHHH.

UccnenoBanue nAEMCTBHUS BIEKTPUYECKOTO TIOJNS HA
MIPOBOJIHUKY U IUDJIEKTPUKH.

COopka w mpoBepka pabOTHl JIEKTPUUYECKON IIeTH
MMOCTOSTHHOTO TOKa.

W3mepenue u peryiupoBaHue CUJIbI TOKA.

N3mepenue u perynnpoBaHue HAMPSHKCHUS.
HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UIYIIETO Yepe3
PE3UCTOpP, OT COMPOTHUBJICHUS PE3UCTOPA U HAMPSIKEHUS
Ha Pe3UCTOpE.

OnBITBL IEMOHCTPUPYIOLINE 3aBUCHUMOCTh
AJEKTPUYECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro
JUTHHBI, TUIOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepHara.
[IpoBepka mpaBuia CIHOXKEHUS HANPSKEHUH  MpU
MOCNIEZIOBATEIbHOM ~ COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Uit CWIBI TOKA IPU MapaJICIbHOM




COoeMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, UAYLUIETO YEpe3 pPe3UCTop.
OnpeneneHre  MOIIHOCTH — 3JEKTPUYECKOTO  TOKa,
BbIJIENIIEMOM Ha pe3ucrope. VccienoBanue 3aBUCUMOCTH
CWJIBI TOKA, MIYILIEro 4epe3 JIAMIOUKY, OT HaIlpsHKEHUS
Ha HEH. Onpenenenue KIIZQ HarpeBaTelIs.
Uccnenosanune MAardHuTHOTO B3alMOJICUCTBU
MIOCTOSIHHBIX MAarHuToB. l3ydeHHe MarHuTHOIrO IOJis
MOCTOSIHHBIX ~MAarHUTOB TpU HUX OOBEIUHEHUU U
paznenenuu. MccienoBanue ACUCTBUS 3JIEKTPUUECKOTO
TOKa Ha MAaraiuMTHYIO CTPCIIKY. OHI)ITBI,
JI€MOHCTPHPYIOLIHE 3aBUCUMOCTh CHJIBI
B3aUMOJICHCTBHS KATyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKAa W HalpaBJIICHUs TOKa B Karywmke. HM3yuyeHue

I[GI\/'ICTBI/IH MAariuMTHOIO II0Jid Ha HNPOBOJHHK C TOKOM.

KoncTpyuposanue U U3y4EHHE paboThI
DJIEKTPOABUIATEIS. N3mepenue KT
JJIEKTPOJIBUIaTEIbHOM  YCTAHOBKH. OneITel 11O

HUCCICAOBAaHUIO SBJICHHUA SHGKTpOMaFHPITHOfI HHAYKIOWH:
HUCCiICaJ0BaHUC W3MCHEHHI 3HA4YCHUS H HaIpaBJICHUA

HHAYKIIMOHHOTI'O TOKa

7.21

duznueckre SABJICHHUS B TPHUPOAE: DICKTPUUYECKUE
SIBJICHUA B aTMOC(i)Cpe, QJICKTPHUYICCTBO KHNBBIX
OpraHW3MOB, MarHUTHOE T0JIe 3eMJId, Jpeid TOIIOCOB,
pOJIb MarHUTHOTO MOJIs AJIA KU3HHU Ha 3emiie, OJIIPHOE

CHUAHUC

7.22

TexHuueckue yCTpPOKCTBA: AIIEKTPOCKOI, aMIEpMETp,
BOJIBTMETP, PEOCTAT, CYETUUK DIIEKTPUYECKON JHEPruwy,
3JIEKTPOOCBETUTENbHBIE  NPHOOPBI,  HarpeBaTelbHbIC
AJIEKTPOIPUOOPHI (mpumepsl), JIIEKTPUYECKUE
MPEAOXPAHUTENH, DJIECKTPOMArHUT, 3JIEKTPOJBUTATENb

IMOCTOAHHOI'O TOKA, reHEPATOp IMOCTOSAHHOI'O TOKa




9 KUIIACC

Kon Kopx snemenra [TpoBepsieMble TIEMEHTHI COJIEePKaHHS
paznen
a
8 MEXAHWYECKUE SIBJIEHU S
8.1 Mexannueckoe JBUKEHME. MarepuanbHasg TOUKa.

Cucrema orcuéra

8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO IBUKEHUS

8.3 PaBHOMEpHOE NPSIMOJIMHEWHOE JBUKEHUE

8.4 HepaBHoMepHOe npsimonmHeiiHoe aBuxkeHue. CpenHss
U MTHOBEHHasl CKOPOCTh Teja MpH HEPaBHOMEPHOM
IBUKCHUU

8.5 VYckopenue. PaBHOyCKOpeHHOE MPSAMOJIMHENHOE
JBUKCHHE

8.6 CBoOoanoe nmagenue. OneITel [annies

8.7 PaBHOMEpHOE nBMXKEHME MO OKpykHOCTH. [lepuon m
yactoTa oOpamieHus. JIuHeliHas U yrioBas CKOpPOCTH.
IleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 ITepBeb1ii 3ak0oH HbproTOHA

8.9 Bropoii 3akoH HeroTona

8.10 Tpernii 3akoH HeroToHa

8.11 IIpuHUuUI cynepno3unuu Cuil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHHs: CWJIa TPEHUS CKOJBXECHMS, CHJIa TPEHUS
MIOKOSI, IPYT'He€ BUJIbI TPEHUS

8.14 Cuna TsSKECTM W 3aKOH BCEMHUPHOIO TATOTEHUS.
Y ckopenue cBOOOTHOTO TaeHUs

8.15 IBmxenne  mnaHer  Bokpyr  Connuma.  IlepBas
KocMHu4ecKasi ckopocTb. HeBecomocTs 1 neperpysku

8.16 PaBHOBecue  MarepuanbHOM  TOYKH.  AOCOIIOTHO
TBEPIIOE TEIIO

8.17 PaBHOBecue TBEPHOro Tenma € 3aKPEIUIEHHOM OCBIO
BpaieHusi. MoMeHT cuibl. LleHTp TskecTn

8.18 Nmnynsc Tena. U3menenue ummnynsca. MIMnyibe cuibl

8.19 3aKOH COXpaHEHMsI UMITyJIbCa




8.20

PeakTuBHOE NBUMKEHUE

8.21

Mexannyeckasi paboTa U MOIITHOCTb

8.22

PaGota cun TsDKecTH, yHpyroct, TpeHus. CBs3b

SHEpPruu U paboTh

8.23

IloTenunanbHast OHEprus  TCJa, noaHATOTO Hazg

MMOBEPXHOCTHIO 3eMJTH

8.24

IloTenunanbHast SHEPIUia cxaToi MPY>KHUHBI

8.25

Kunernueckass sHeprus. TeopemMa O KHHETHYECKOM

SHEPruu

8.26

3aKOH COXpaHEHHsI MEXaHUYECKON SHEPIUH

8.27

[TpakTudeckue pabOTHI:

OmpeneneHue CpelHE CKOPOCTH CKOJIBKEHUS OpycKa
WM JABWKEHUS LIApUKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenre yCKOpeHUs Tejla IPU PaBHOYCKOPEHHOM
JBUYKEHUU 10 HAKJIOHHOM IJIOCKOCTH.

UccnenoBanne 3aBUCHMOCTH IYyTH OT BPEMEHH MIPH
PaBHOYCKOPEHHOM JIBIKEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THUIOTE3BI: €CIM TMPH PABHOYCKOPEHHOM
IBUKEHMHM 0e3 HaudadbHOW CKOPOCTH IMYTH OTHOCSATCS
KaKk psJI HEUYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEXKYTKH BPEMEHHU OJINHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUST CKOJIBKECHHS
OT CWibl HOpMalbHOro pAaBieHus. OmnpeneneHue
KodpuimeHTa TpeHus CKoyibkeHus. OmnpenerneHue
KECTKOCTU TIpYyxkuHBL. Onpenenenue padOThl CHIIBI
TPEHUsT TPU PABHOMEPHOM JBIDKEHHWH Tela IO
TOPU30HTANBHONM MOBepxHOCTU. Omnpenenenue padbOTHI
CWIBl  yOPYrocTM  MNpU  TOABEME  TIpy3a  C
UCIIONIb30BAaHUEM  HETMOJBIDKHOTO U MOABHXKHOTO

0JI0KOB

8.28

dusznyeckue SIBICHUS B npupoac: MpUJIUBLI U OTJIIMBBI,
JABHXKXCHHC IIJIAHCT ConHeyHoOH CHUCTCMbI, PCAKTHBHOC

JABUKCHUC JKUBBIX OPraHU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CHUAOMETP, JATYUKHU

MMOJIOKCHUS, pACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI




9.1

KonebarenbHoe nBuxenne. OCHOBHbIC XapaKTEPUCTUKH

KOJIeOaHUI: IEPHO/I, 4aCTOTa, aMILTUTY/1a

9.2

MareMatnueckuit 51 IIPY>KUHHBIN MasITHUKH.

[IpeBparenue 2HEPTrUn P KOJICOATETHHOM JIBHKCHUT

9.3

3aryxatomue Konebanus. BbuIHyXIeHHBIE KoJeOaHUs.

Pe3onanc

94

Mexanudeckue BoiaHbL. CBOMCTBA MEXAHMUECKUX BOJIH.
[IpononpHBIE W TIOTIEpeYHBIE BOJIHBI. J[TMHA BOJHBI U
CKOpOCTh €€ pacnpocTpaHeHUs. MeXaHUYeCKHE BOJIHBI

B TBEP/IOM TeJle, CECMUYECKUE BOJIHBI

9.5

3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa

9.6

Wn¢pa3Byk u yapTpa3Byk

9.7

[TpakTryeckue paboOTHI:

OnpeneneHve 4acTOThl UM Iepuoja  KoseOaHUil
MaTeMaTHYECKOro MasiTHUKA.

Onpenenenre 4acTOThl UM Iepuoja  KoseOaHUil
NPY>KUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCHUMOCTM  IepHoja  KojeOaHui
MOJBEIIEHHOI0 K HUTH TIpy3a OT JJIMHBl HUTH.
HccnenoBanne 3aBUCHUMOCTH  IepHoja  KojeOaHui
NPY>)KMHHOTO MasTHUKAa OT Maccel rpysa. IIpoBepka
HE3aBUCHMOCTH nepuoaa Kosie0aHui rpysa,
MOJIBEIIEHHOI'0 K HHUTH, OT MAacchl Ipy3a M *KECTKOCTH

npy>XuHbl. I3Mepenue yckopeHust CBOOOTHOTO MaICHUS

9.8

Du3nYecKue SBICHUS B IIPUPOJE: BOCIPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHHE, CEUCMUYECKHE BOJIHBI,

LHyHaMH, 5XO0

9.9

TexHudeckue yCTpPOMCTBA: 3XOJIOT, MCIOJIb30BAHUE

YJIBTPa3ByKa B OBITY M TEXHUKE

10 DJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMATI'HUTHBIE BOJIHbBI
10.1 DNEeKTPOMarHuTHOE MoJje. DJIEKTPOMArHUTHbIE BOJIHBI.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 3neKTpOMArHUTHHIX BOJIH
10.3 DOnekTpoMarHuTHas npupoja cBeta. CKOpOCTh CBeETa.
BonHoBbIE cBOMiCTBa cBETa
10.4 [IpakTuueckue padbOTHI:




N3ydyeHue CBOMCTB  JJEKTPOMArHUTHBIX BOJH C

MTOMOIIIBI0 MOOMIIBHOTO TeledhoHa

10.5 @dusnueckue SBIEHUS B MpHPOJE: OUOIOTHUECKOe
neiicTaue BUJUMOTO, yJIbTPapuOIETOBOTO u
PEHTTEHOBCKOTO U3JIy4YEHUM

10.6 Texnuueckune YCTpOWCTBA: UCIIOJIb30BAaHUE
AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSA3HU

11 CBETOBbBIE SBJIEHUA

11.1 JIyueBas monens cBera. MicTOUHMKY CBETa

11.2 [IpsamonnHeHOE pacIpOCTpaHEHNE CBETA

11.3 Otpaxenue cera. [Inockoe 3epkano. 3aKOH OTpaXEHUs
CBETa

11.4 IIpenomsienne cBeta. 3aKkOH MPEIOMIIEHMSI CBETA.
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA

11.5 JInnza. Xon ty4yent B 1uH3e

11.6 OnTnueckas cucreMa (oroamnmnapara, MHKpPOCKONa U
TeJEeCcKoIa

11.7 I'ma3 kak onrryeckas cucreMa. biau3opykocTe u
JAJIbBHO30PKOCTh

11.8 Pasnoxxenue Oenoro cseta B ciekTp. OnbiTel HbloTOHA.
CrnoskeHue crieKTpaibHBIX LIBETOB. Jlucniepcus cBeTa

11.9 [IpakTuueckue padbOTHI:

HccnenoBanue  3aBUCHMOCTH  yIVIa  OTPaKEHMS
CBETOBOI'O JIy4a OT YIJIa NaJeHHUs.

W3yuenne xapakTEepUCTHK M300pa)keHUs NpeaMeTa B
IJIOCKOM 3€pKajie.

HccnenoBanue  3aBUCHUMOCTH — yrjia  MPEIOMIICHHS
CBETOBOTO JIy4a OT yTJja MaJeHUs Ha TPAHUIIEC «BO3IYX —
CTEKJIO».

[Tonyyenne u300pakeHUH € TIOMOLIBIO COOMparOIIEH
JIMH3BL.

Ompenenenne (HOKYCHOTO PACCTOSHHUSI M ONTHYECKOM
CHJIBI COOUPAIOLIEH JTUH3bI.

OnbITHI 110 Pa3yIoKEHUIO OEJI0ro CBETa B CIIEKTP.
OnbITHl 10 BOCHPHATHIO IIBETa MPEIMETOB IpPU UX

HaOJIIOICHNH Yepe3 IBETOBbIC (PUIBTPHI




11.10

dusnueckue sABIEHUS B npupoze: 3arMeHus CoaHua u
JlyHbl, 11BeTa TeJ, ONTHYECKHE SBJICHHS B atMmocdepe

(uBet HeOa, pedpakius, paayra, MUPax)

11.11

Texnuueckune YCTpOWCTBA: OYKH, [IEPUCKOII,

(bOTO&HHapaT, OIITHYCCKHUEC CBECTOBOIbI

12

KBAHTOBGIE ABJIEHUA

12.1 OmnbiTel Pesepdopna u mimaHerapHass MoJeNlb aToMa.
Mogens aroma bopa

12.2 Hcnyckanve u morionieHue cBeta aToMoM. KBaHTHI.
JInHelyaTeie CIEKTPBI

12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- U raMma-u3nyyeHHs

12.4 Ctpoenue aromHoro sapa. HykioHHas Moaenb
aTOMHOT0 siipa. M3oTomsl

12.5 PangnoaktuBHble npeBpamenus. llepuon momypacnana
aTOMHBIX SIIEP

12.6 SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsAIOBOIO U
MaccOBOI'0 YUCE

12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12.8 Peakuuu cunresa u nenenus saep. Vicrounuku sHeprun
CounHia u 3BE37

12.9 Anepnasg oHepretuka. JleWicTBUE — paJMOaKTHBHBIX
U3ITyYEHUH Ha )KUBbIE OPraHU3MbI

12.10 [TpakTuyeckue paboOTHI:
HaGntoienne CIJIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
U3ITy4EHUS.
HccnenoBanne TPEKOB: M3MEPEHUE IHEPIMM YaCTHIIbI
0 TOPMO3HOMY TTyTH (TI0 hoTOrpadusim).
W3mepenune paanoakTHBHOTO (poHA

12.11 ®dusznyeckre SABJICHHUS B NPUPOJIC: €CTECTBEHHBIM
paavoaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,
paiMOaKTUBHOE MW3JIy4EHHE NPUPOJHBIX MHUHEPAJOB,
JEUCTBAE PpaJUOAKTUBHBIX M3JIy4EHHM Ha OpraHu3M
4eJI0BEKa

12.12 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ A03UMCETP, KaMepa Bunscona







MHNPOBEPAEMBIE HA OI'D 11O PU3UKE TPEBOBAHMUS K
PE3YJIbTATAMOCBOEHUS OCHOBHOM OBPA3OBATEJILHOI
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OGPA30BAHUA

Kon
npoBepsieMor
0 TpedOBaHUA

IIpoBepsiemble TpeOOBaHMSI K NPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero odopaszosanusi Ha ocHose ®I'OC

1

[lonumanue ponu  QU3MKM B  HAYYHOM  KapTMHE  MMpa;
c(hOpMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOW CBSI3U
U TI03HABa€MOCTH SIBICHMW MPUPOABI, O POJM DJKCIEPUMEHTa B
¢uszuke, o cucremooOpasyromeil ponu (GU3MKK B Pa3BUTUU
€CTeCTBEHHbIX HayK, TEXHHUKH M TEXHOJOTHH, 00 3BOIIONUU
(¢bu3NyecKux 3HAHUM U UX POJIM B LIEJOCTHOM €CTeCTBEHHOHAYYHOMU
KapTHMHE MHpa, O BKIAJ€ POCCHUMCKMX U 3apyOexHbIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE IMPOLIECCOB OKPY’KAIOLIETO

MHpa, pa3BUTHUC TCXHHUKU U TCXHOJIOT Hit

3HaHUsA O BHAAaX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHHM Kak
croco0e CyIIeCTBOBAHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON T€OpUU
CTPOEHHSI BELIECTBa, O (PUINYECKOM CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHUYEeCKHX, TEIJIOBBIX, 3JEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHHE pa3inyaTth SBJICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOICTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (HU3HUECKOe
SIBJICHUE; YMEHHE PacllO3HABaTh MPOSBIICHUE N3YUEHHBIX (PU3NYECKUX
SIBJICHUN B OKPY’KAIOLIEM MUPE, BBIIEIASA UX CYLIECTBEHHbBIE CBOICTBA

(mpu3HaKH)

BHaI[CHI/Ie OCHOBaMH IOHATHMHOIO amnrmapara M CHUMBOJHUYCCKOI'O
SA3bIKa (1)I/I3I/IKI/I N HCIIOJIB30BAHUC HX OJId PCIICHHA y‘I€6HBIX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBa TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHUA U

MPOIIECCHI, UCTIONB3YS QyHAAMEHTAIBHBIC U SMITUPUIECKUE 3aKOHBI

‘YMeHue onuchIBaTh HN3YUCHHBIC CBOICTBA T€NI U (I)I/ISI/I‘ICCKI/IG SABJICHUA,

HCTIONB3YS (PU3HUYECKUE BEITMUNHBI

Brnagenne ocHOBaMH METOAOB HAy4YHOTO TIO3HAHHS C YYETOM
COOIOICHHS TIPaBWJI OE30MMACHOTO Tpyna: HabmoaeHue (PU3UIeCKIX
SIBIICHUU:

YMEHHE CaMOCTOSTEIHHO COOHMpaTh IKCICPUMEHTAIBHYIO YCTAHOBKY

U3 JAHHOI'O Ha60pa O60py,HOBaHI/I${ 0 MHCTPYKIUH, OIMUCBIBATH XO




OTIBITA U 3aIKCHIBATH €r0 PE3yJIbTaThl, (POPMYIUPOBATH BHIBOIbI;
MIPOBEJICHUE TPSIMBIX U KOCBEHHBIX U3MEPEHUHN (HU3HUECKUX BEIHUNH:
YMEHUE T[JJAaHUPOBAaTh M3MEPEHMs, CAMOCTOSTEIbHO COOMpaTh
JKCIEPUMEHTAIBHYIO  YCTAaHOBKY IO HMHCTPYKIMH, BBIYHCIATH
3HAYCHHWE BEIMYMHBI U AHAIU3UPOBATH IIOJYYEHHBIE PE3YJIbTAThI C
Y4ETOM 3aJaHHOW MMOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHHU;
MIPOBEACHUE  HECJIOKHBIX  DKCIIEPUMEHTAIIBHBIX  HCCIENOBaHUM;
CaMOCTOSITENIbHO  COOMpPATh OKCIEPUMEHTAIbHYI0 YCTaHOBKY U
IIPOBOJUTHL  HUCCIECNOBAHME IO  HMHCTPYKLUUH,  IPEACTaBIATH
MOJIyYE€HHbIE 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BUJIEC TAOMUI U
rpaduKOB,  YUYUTHIBATh  MOTPELIHOCTH, JIeNaTh  BBIBOABI IO

pe3ysbTaTaM UCCe0OBAHUS

[lonumanue  XapakTepHBIX  CBOMCTB  (U3MYECKMX  MOAeJeH
(MaTepuanbHasg TOUYKa, aOCOIIOTHO TBEPAOE TEJIO, MOJEIH CTPOCHUS
ra3oB, >KMIKOCTEH W TBEPABIX TeEJ, IJIaHETapHas MOJEIb aroMma,
HYKJIOHHAsi MOJIeJIb aTOMHOTO f]pa) U yMEHHE NPUMEHATbh UX IS

00BbsICHEHUS (PU3HUECKUX MPOLIECCOB

YMmenue o0bACHATh (PU3MUYECKHE MPOLECChl U CBOMCTBA TEN, B TOM
YUCJI€ W B KOHTEKCTE CHUTyallUd IIPAKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIIATh IPUYUHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSCHEHHE C OMOPOI Ha M3YUYEHHbIE CBOWCTBA (PU3MUECKUX

SIBJICHUH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIN

YMeHue pemath pacdy€THbele 3a7aud (Ha Oa3e 2 — 3 ypaBHEHHMH),
UCTIONB3YsSd 3aKOHBI W (GOpPMYJBI, CBs3bIBaONINe  (prusmyeckue
BEJIMYMHBI, B YaCTHOCTH, 3alACHIBaTh KPAaTKOE YCJIOBUE 3aJauH,
BBISIBIISITH  HEJOCTAIOIINE JaHHBIC, BHIOMPATh 3aKOHBI W (POPMYIIBI,
HE0O0XOAUMBIE Ui €€ pelIeHus], UCIO0JIb30BaTh CIIPABOYHbIE JAaHHbIE,
MIPOBOJUTH PAc4Y€Thl M OLIEHMBATh PEATUCTUYHOCTH I1OJYyYEHHOI'O
3Ha4YeHUs (PU3NYECKON BEIMYHMHBI; YMEHHE ONpEAesaTh pa3MEpPHOCTb

(bu3N4eCcKoil BETMUNHBI, TIOY9eHHON TIPU PEIICHUH 3a/1a41

YMeHue XapakTepu3oBaTh INPHUHLHUIBI  JEHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM 4MCJIE€ OBITOBBIX MPUOOPOB, U MPOMBIIUIEHHBIX
TEXHOJIOTHYECKUX MPOLECCOB M0 MX OMUCAHUIO, HCIIOJB3Ys 3HAHUS O
CBOMCTBaX (U3NYECKUX SBJIEHUN U HeoOXoaumble (U3NYECKUE

3aKOHOMCPHOCTH

10

VMeHne WHCIOIb30BaTh 3HAHUA O (1)I/I3I/I‘~I€CKI/IX SIBJICHUAX B




MOBCETHEBHON KM3HM s oOecreyeHus O€30MacHOCTU  IPH
oOpamieHun ¢ OBITOBBIMH ~ IpuOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3J0pOBbS M  COONIIOJICHHS HOPM
9KOJIOTMYECKOTO TOBEIEHUS B OKpY’KaloUlell cpene; MOHMMaHUeE
HEOO0XOIUMOCTH TMPHUMEHEHHs JOCTHXKEHUH (PU3MKM U TEXHOJOTHM

IJIg paiqMOHaJIBHOI'O IMPUPOA0IIOJIBb30BaAHUS

11

OneIT mouWcKa, TpeoOpazoBaHUs W TMPEICTaBICHHUS WH(GOPMALUU
(HDUBUYECKOTO COAEp)KaHUS C HCIONIb30BaHUEM HWH(GOPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTUM; YMEHUE OLEHUBATH JOCTOBEPHOCTH
MOJy4eHHOW WH(GOpPMAIMM Ha OCHOBE WMEIONIUXCS 3HAHUN U
JIONIOJIHUTEIBHBIX ~ MCTOYHUKOB;, YMEHUE  MCIOJIB30BaTh  IIpU
BBITIOJTHCHUHM YYE€OHBIX 3aJaHUl HAYYHO-TIOMYJSIPHYIO JIUTEPATypPy
(U3MYECKOTO COAepIKaHUS, CIPABOYHBIE MaTepuaibl, PECYpChl CETH
WNntepuer; BrnameHue 0a30BbIMM  HAaBBIKAMU  MPEOOpa3oBaHUS
uH(pOpMallMd U3 OJHON 3HAKOBOM CHCTEMBI B JPYTyH0; YMEHUE
co37aBaTh COOCTBEHHBIE IMHUCHMEHHBIE M YCTHBIC COOOIIECHHUS Ha

OCHOBC HH(bOpMaLIPII/I N3 HCCKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHWYECKUE ABJIEHUA
1.1 Mexannyeckoe ABWxkeHue. MatepuanbHas Touka. Cuctema  oTcuéra.
OTHOCHUTENBLHOCTD IBMKCHUS
1.2 PaBHOMepHOE U HepaBHOMepHOE nBIKeHHE. Cpemnsisi ckopocTh. DopMynna AJis
BBIUMCJICHHS CPEIHEN CKOPOCTH: V = S/t
1.3 PaBHOMepHOE MpsIMOJIMHENHOE JBM)KEHUE. 3aBUCUMOCTh KOOPJIMHATHI Tejia OT
BPEMEHHU B CJIy4ae pAaBHOMEPHOTO IMPSIMOJIMHEMHOTO JIBUKECHUS:
() =x,+ut
I'padbvkn 3aBUCHUMOCTH OT BpPEMEHH [UIsl TPOEKIUU CKOPOCTH, MPOCKIIHH
MepeMeNIeHUs, IyTH, KOOPAWHATHI TMPHU PABHOMEPHOM MPSIMOJIMHEHHOM
JIBIKCHUN
1.4 3aBUCUMOCTb KOOPAMHATHI TeJla OT BPEMEHU B CiIydyae PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO IBHXKCHHUSI:
2
Sl =v, s+ a = %
@opMynbl I MPOCKUUU MEPEMEUIEHUs, MPOEKIUU CKOPOCTH U MPOEKIUU
YCKOPEHHS TIPU PaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JABUKEHUU:
2
s.(H=uy, -t+a, i
U_‘_l:i') =Up +a, 1,
a.(f) =canst,
U:_T: - L;h.: =2a,s,
I'padvkn 3aBHCHUMOCTH OT BPEMEHH I MPOCKIUH YCKOPEHUS, IMPOCKIINH
CKOpPOCTH, TPOCKUHMH TMEePEeMENICHUs, KOOPAUHATHI MPU PABHOYCKOPECHHOM
MPSIMOJIMHEITHOM JIBH>KCHUH
1.5 CBoOoanoe manenue. GoOpMyJIbl, OMUCHIBAIOIINE CBOOOIHOE TMAJCHUE Teja IO
BEpTUKAIN (ABMKEHUE TeJla BHMU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTU
3emumn). ['paduky 3aBUCHMOCTH OT BpPEMEHHM I TPOCKIHUU YCKOPEHUS,
MPOEKIIMM CKOPOCTH M KOOPJAWHATHI TPH CBOOOJHOM TMAaJIEHUU Tela IIo




BEPTUKAIN

1.6

CKOpOCThP pPAaBHOMEPHOI'O JBWKEHHUS Tela I0 OKpyXHocTH. Hampasnenue
CKOPOCTH.
@opMyna g BBIUHCIEHUS CKOPOCTH 4YEpe3 PaauyC OKPYKHOCTH M IEPHOJ
oOpareHus:

2mR

T

HeHTpOCTpeMI/ITeJ'IBHOG YCKOPCHHUC. HaHpaBHeHI/IC HECHTPOCTPEMUTCIILHOT'O

ycKopeHusi. @opmyJia JIJ1sl BBIYUCICHUS] YCKOPEHUS:

®opmyiia, CBA3BIBAIONIAS IEPUOJT U YACTOTY OOpaIICHUS:

1
V==
T

1.7

Macca. IImoTHOCTB BCIICCTBA. cI)O];)My.]'la JJIA BBIYUCJIICHHSA IINIOTHOCTH

_m
P=7

1.8

Cuna — BektopHas gusnueckas BennunHa. CliokeHHe CUil

1.9

SABnenue unepuuu. [lepssiii 3axkon HeroToHa

1.1

Bropoii 3akoH HeroTona:
F-m-.d

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJlla U BEKTOpA CUIIbI, IEHCTBYIOIIEN Ha

TECI0

1.1

Bzaumopeicteue ten. Tpernit 3akoH HeroToHa:

1.1

TpeHI/Ie IMOKOsA U TPCHUC CKOJILKCHUSA. (DopMyna JJI BBIYUCIICHHUA MOAYJISA CHJIbL

TPCHUA CKOJILIKCHUS:

= W
FTP—II_L N




1.1

Hedbopmarnus Tena. Ympyrue w Heynpyrue aedopmanu. 3aKOH yHPYTrou

nedopmaruu (3axoH ['yka):

F=k-Al

1.1

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

F_c. My -_i:]f:
R’
Cuna Tsoxect. Y ckopeHre cBOOOIHOTO MaieHusl.
dopmyia a7 BBIYMCICHUS CHITBI TSHKECTH BOIHM3H moBepxHocTu 3emin: F = mg.
JBuxenue ninanet Bokpyr Connua. IlepBas kocMu4eckast CKOpPOCTb.

HesecomocTs 1 neperpysku

1.1

Nmmnynbe Tena — BekTopHas (pu3ndecKas BEJIMUMHA.
pP=mi

Nmnynse cucremsl Te1. U3MeHenne umiyibca. IMIynbe CUiibl

1.1

3akoH COXPAaHCHUA UMITYJIbCa JIS SaMKHYTOﬁ CUCTCMBI TCII:
Pp=myUy +mn, U, =const

PeakTuBHOE NBUMKEHUE

1.1

Mexanuueckas pa60Ta. cDO}T)My.]'Ia JJIA BBIYUCIICHHUA pa6OTBI CHIJIBI:

A=Fsooscx

Mexannuyeckass MOITHOCTD:

A2
T

1.1

Kunernueckas u NMOTCHIMAJIbHAsA SHCPIrUs. (DopMyna JUIA BBIYUCJIICHUA

KUHETUYECKON SHEPIUU:

o
=

F

Ey

TeopeMa o kuHeTHUeCcKOU d3Heprun. Popmyiia A BBIYUCICHUS TOTCHIIMAIBHON

OHCPI'vM TCJa, HIOAHATOTO




Hag 3eMiéit:

EP =mgh

1.1

Mexanndeckast OHCPI'UA:

9
z
3aK0oH COXpaHEHUsI MEXaHUYECKOM dHeprun. DopMyia JijIs 3aKOHA COXPAHCHHS
MEXaHUYECKOM PHEPTrUU B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpareHue MEXaHMYECKOW SHEPTUU TIPU HATMIUHU CHIIBI TPCHHUS.
1.2 [IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
0 Peruar. MomeHdT cuisl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
= = —
M+M;+..=0
[ToasrxubIN 1 HEMOABWKHBIN O0510Ku. KITJ] mpocThix MeXxaHN3MOB,
n= ‘41IIZI|.|'IEEHE.H.
"%a’rpaqama
1.2 JaBienue TBEpIOTO TENA.
1 ®opMyna 17151 BBIYUCIICHUS 1aBJIeHUsI TBEPIOTO Tea:
_F
G
JaBnenue raza. ATMocepHOe TaBlICHUE.
I'mapocraTuyeckoe naBieHUE BHYTPU KUJIKOCTH.
®opmyria 1715l BBIYUCICHUSI 1aBJICHUS] BHYTPU KUIKOCTH:
= -
D=pgh+Dp,
1.2 3akoH [lackans. ['mapaBnuueckuii npecc
2
1.2 3akoHn Apxumena. dopmyna a9 ONPEACIICHUS BBITAJIKUBAIOMICH CHIIBI,
3 JIEUCTBYIOILEH HA TEJO, MOTPYKEHHOE B )KUIAKOCTh WJIH ras:

Fap =PV

VYcnosue miaBanus tena. [naBanue cy10B U BO3yXOIUIaBaHUE




1.2

Mexannueckue KosiebaHus. AMIUIMTYJa, TMEPHOA M 4YacToTa KoyieOaHUH.

®dopmyiia, CBSI3bIBAIOLIAS] YACTOTY M IEPUOJL KOJIEOaHHUI:

1.2

MaremaTtrueckuid YU MNPYKUHHBIM MasATHUKU. [IpeBpaiieHue sHepruum Ipu

KOJIEOATEIHFHOM JIBWKECHUH

1.2

3aTyxa10uu/Ie KoJIeOaHMsL. BBIHY)K,I[CHHBIG Kxonebanus. Pe3onanc

1.2

MexaHU4ecKHe BOJIHBI. HpO,I[OJ'IbHBIC H IOIICPCYHLIC BOJIHLI. [[J'II/IHa BOJIHBI U

CKOPOCTb PaCHpPOCTPAHCHUS BOJIHBI:

Lh=v-T

1.2

3Byk. I'poMKOCTh M BBICOTa 3ByKa. OTpa’keHUE 3BYKOBOIl BOJIHBI Ha T'pAaHHULIC

nByx cpen. MHdpa3Byk u ynbTpa3ByK

1.2

Ipaxmuueckue pabomuwl

N3Mepenne cpenHel IUIOTHOCTH BEILIECTBA; apXUMEIOBOW CHJIbI; JKECTKOCTH
OpyKUHBI; KOod((UIIMEeHTa TPeHHsI CKOJIbKEHUS; paObOThl CHIIbI TPEHUs, CUJIbI
YOPYTOCTH; CPEIHEH CKOPOCTH IBMKECHHS OpycKa MO HAKIOHHOW IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBMKEHMHM IO HAKJIOHHOM IJIOCKOCTH; YacTOThl H
neprofa KoieOaHWM MaTeMaTHYeCKOro MAasTHHKA; 4YacTOThI M MEpHoAa
Koje0aHui MPYKUHHOTO MasTHHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIETO HA phIYar;
paboThl CWJIBI YIPYTOCTH TPU TOABEME TIpy3a C MOMOIIBI0 HEMOJIBHKHOTO
0510Ka; pabOTHI CHIIbI YIPYTOCTH MPU NOABEME Ipy3a ¢ MOMOIIbIO MOJBUAKHOIO
OoKa.

HccnenoBanue 3aBUCMMOCTH apXHMEIOBOM CHIIBI OT 00BEMa MOTPYKEHHOU
YacTH TeJla U OT IUVIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHJIBI
OT MAacChl Te€Ja; CUJIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOT'O JABJICHUS U OT
pO/ia MOBEPXHOCTH; CHJIbl YHPYrOCTH, BO3HHUKAIOIIEW B MPYXKUHE, OT CTEIECHU
nedopManuu MPY>KUHBL, YCKOPEHUsT OpycKa OT yIJila HakjJIOHA HAalpaBIsIONIeH;
neproja (4acToThl) KOJeOaHUN HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpPHOAA
Koje0aHui MPY>KUHHOTO MasiTHUKAa OT MAacChl rpy3a M KECTKOCTU MPY>KUHBI,
WCCIIeIOBAaHNE HE3aBUCHMOCTH TMEpHOoJa KOJICOaHW HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pbluara

1.3

Qusuueckue sA61eHUs 6 npupode: TPUMEPbl [BIDKEHUS C pa3IM4YHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOMW MPUPOJIE, NEUCTBUE CUIIBI TPEHMSI B IPUPOJE U

TCXHUKC, MNPWIHMBBI W OTJIHBBI, ABHUXCHUC IIJIAHCT ConHeuHoM CHUCTCMBI,




PEaKTUBHOE JBUJKCHME JKUBBIX OPIaHU3MOB, PblYard B TEJIE YEIIOBEKA, BIUSHUE
aTMoc(epHOro AaBlIeHUs HAa >KMBOW OpraHu3M, IUIaBaHUE pbIO, BOCHpUATHE

3BYKOB KUBOTHBIMH, 3EMJICTPACCHUC, celicMHu4YecKue BOJIHBI, YHaMH, 5X0

1.3 Texnuuecxkue ycmpoticmea: CUUAOMETP, HATYUKH TOJOKEHHUS, PACCTOSHUS W

1 YCKOpPEHUS, AUHAMOMETp, MOAIIMIIHUKK, PAaKEThl, pblYar, MNOABWXHBIA H
HETIOABMKHBIN OJIOKHM, HAaKJIOHHAS IUIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,
cooOmiarnmecs: cocybl, YCTPOMCTBO BOAONPOBOJA, THMAPABIMYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeOMETp, 3XOJIOT,
WCIOJIb30BaHUE YIBTPa3BYyKa B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHU A

2.1 OCHOBHBIE  TIOJIOXKEHHUS  MOJIEKYJIAPHO-KMHETUYECKOH  TEOpUM  CTPOECHUS
BemecTBa. Mojenu TBEPIOTo, KHUAKOTO U ra3000pa3HOro COCTOSIHUM BeleCcTBa.
Kpucrannuueckue u amopdHbie Tena

2.2 JBwxkenue dyactury BemiecTBa. CBS3b CKOPOCTH JBM)KCHHS YacTHI[ C
Temneparypoil. bpoyHoBckoe aBrkenue, nuddysus

23 CmauyuBaHue U KalnWUISIPHbIE SIBICHUS

24 TemnnoBoe paciIMpeHue U CKaTUe

2.5 TemoBoe paBHOBECHE

2.6 Buytpennsas sHeprus. Pabora u Temomepesada Kak CHOCOOBI HM3MEHEHUS
BHYTPEHHEHN YHEPTUU

2.7 Buasl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHUE

2.8 HarpeBanme w oxnaxzaenue Ten. KonudecTBO  TEIIOTHL. Y AeibHas
TEIUIOEMKOCTB:
O=cm(t,—t,)

2.9 3aKOH COXpaHEHHMs] PHEPrHMM B TEIUIOBBIX Mpoleccax. YpaBHEHHE TEMJIOBOIO
OanaHca:

040, +..=0

2.1 HUcnapenue u koHueHcauusa. V3mMeHeHHe BHYTPEHHEH SHEpPruud B IPOLECCE

0 ucnapeHuss W KoHAeHcauuu. KumeHwe JKUIKOCTH. YenbHas TeruioTa
napoobpazoBanus: L = Q/m

2.1 BnaxnocTs BO31yxa




2.1

[InaBnenue wu Kpucraimsauus. II3MeHeHHMEe BHYTPEHHEW DHEPIUM IIpH

2 IIJIABJICHUU U KPUCTAJUIM3ALMU. Y 1eJIbHAsI TEIUIOTA TUIABJICHHUS:
=2
m
2.1 BHyTpeHHss dHeprus cropaHusi TOIUIMBA. Y J€JIbHAs TEIJIOTA CTOPAHUS TOIUINBA:
3 q=0Q/m
2.1 [Ipunuune! padots! TemnoBbix aurareneii. KIT/[ teroBoro asuraresns
4
2.1 Ipakxmuueckue pabomol
5 W3mepenue yaenbHON TEIIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJINYECTBA
TETUIOTHI, TOJYYEHHOTO BOJOM KOMHATHOW Temreparypsl (UKCHPOBAHHON
MacChl, B KOTOPYIO OIyIIEH HarpeTbli LWIMHAP; KOJIUYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM LWIMHIPOM, I10CJIE€ ONYCKaHWs €ro B BOJY KOMHATHOM
TEMIIEPATypbl; OTHOCUTEJIBHOM BIIAXHOCTH BO3JyXa; YJIECJIBHOM TEIUIOTHI
IiaBieHus Jipga. MccnenoBaHue W3MEHEHHUsT TEMIIEpaTypbl BOJBI U
pa3UYHbIX YCJIOBUSX; SIBICHHs TEMJI00OMEeHa MpU CMEIIMBAaHUM XOJOJHOU U
ropsiuei BoAbl; Ipolecca UCIIapeHust
2.1 Qusuueckue s61eHUs 6 npupode: NMOBEPXHOCTHOE HATSDKEHUE U KalWLISpHBIE
6 SIBJIGHUSI B NPUPOJE, KPUCTAIIBI B NpUpoae, ninyudeHue ColiHLa, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera
2.1 Texnuueckue ycmpoticmea: KalWLISpbl, IPUMEPHI UCIOIb30BaHUS KPUCTAJUIOB,
7 KUJKOCTHBIM TEPMOMETp, NAaTYMK TEMIIEpaTyphl, TEPMOC, CUCTEMa OTOIUICHHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOMHA, IBUTATENb BHYTPEHHETO
CTOpaHHUs
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 DnekTpusanus Teil. J[Ba Buja 3IeKTpUYeCcKuX 3apsioB
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia
34 Onexrpuueckoe mnozne. Hampsok€HHOCTH 3nexkTpuueckoro nois. IlpuHnmn
CYNEPIIO3ULMHU IEKTPUUECKHUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE)
3.5 Hocurenu »snextpuueckux 3apsaoB. JleHCTBUE 3JIEKTPUYECKOTO IOJIA Ha
JNEeKTpUYecKue 3apsiabl. [IpOBOJHUKY U TUINEKTPUKH
3.6 IlocTosiHHBIN AneKTpUYecKuil TOK. [leficTBus anexTpuueckoro Toka. Cumna Toka.

Hanpsioxenue.




I=q/t, U=A4/4

3.7 DNEKTPUUECKOE COIIPOTUBIIEHHE. Y AEIBHOE AJIEKTPUUECKOE CONIPOTUBIICHUE:
R = pl/S
3.8 3axon Oma mJig ygacTka anekrpudeckoit nenu: I = U/R
3.9 [locnenoBarenbHOE COEIMHEHUE TIPOBOIHUKOB:
L=I,;; U=U4U;; R=R+R,
1 1 2 2
[TapannensHoe coeAMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHMS:
U= I=L+ 1 R=-—.
1 2 L3 2
CMmeniaHHble COETUHEHUS IPOBOIHUKOB
3.1 PaGota u moiHOCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul
0
3.1 3akoH Jlxoyis — Jlenna:
1 2
O=I"-R-t
3.1 Onelr Opcrena. MarHuTHOe ImoJIe HPSIMOrO NPOBOJHUKA C TOKOM. JlnHun
2 MAarHUTHON UHIYKIIMH
3.1 MaruutHoe 10JIe IIOCTOSHHOTO MarHuta. BzanMopelcTBHE NOCTOSIHHBIX
3 MarHuTOB
3.1 JleiicTBre MarHUTHOTO NOJISL HA POBOJHUK C TOKOM
4
3.1 Oneitel @apanes. SIBneHue snekTpoMarHuTHOM MHAYyKIuU. [Ipasuio Jlenna
5
3.1 Ipaxmuueckue pabomuol
6 WN3mepenue  31IEKTPUYECKOrO  COMPOTUBIEHUS  PE3UCTOpPa;  MOILHOCTH

QJICKTPHUYICCKOI'O TOKA, pa6OTBI QJICKTPHUYICCKOI'O TOKA.

I/ICCJICI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKd, BO3HHUKAIOUICTO B IIPOBOAHUKCE
(pCSI/ICTOpBI, naMnqua), OT HAIIPsAKCHHUA HAa KOHLAX IMPOBOAHHKA; 3aBUCUMOCTH
COIIPOTUBJICHHA OT AJIMHBI NPOBOJHHKA, IUIOMIAANW €0 IMONCPEYHOro CCUCHUA U

YACIBbHOTO COIIPOTUBJICHHA.




HpOBepKa npasujia JJis1 JJICKTPUYCCKOr0 HANPSXKCHUA HPU MOCICAOBATCIBHOM
COCIMHCHHWHN IIPOBOJHUKOB; IIpaBWJIa JIA CHJIBI JJICKTPHYCCKOI'O TOKa IIPpU

napaijieJIbHOM COCANHCHUH ITPOBOAHHUKOB (peBI/ICTOpBI u J'IaMHO‘-IKa)

3.1 Qusuueckue s61eHUs 6 Npupode: DIEKTPUYECKUE SBICHUSA B aTMmocdepe,
7 AJIEKTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE TOJe 3eMiu, apei( MOIIOCOB,
POJIb MAarHUTHOTO TOJIS ISl KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
3.1 Texnuueckue ycmpoucmea: DIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
8 CUETYMK  DJIGKTPUYECKOW  DHEPruM,  JJIEKTPOOCBETUTEIbHBIE  IPUOOPHI,
HarpeBaTeIbHbIE JIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKHE
MpeIOXpaHUTENH, JJEKTPOMArHuT, 53JEKTPOJBUTATENb IOCTOSIHHOIO TOKa,
reHEepaTop MOCTOSIHHOIO TOKA
3.1 OnexTpoMarHuTHble BOJHBIL. [1Ikana 3eKTpOMarHUTHBIX BOJIH
9
3.2 JlyueBas monenb ceta. [IpsgmonnHeiHOE pacipOCTpaHEHHUE CBETA
0
3.2 3akoH oTpaxeHus cera. [lnockoe 3epkaio
1
3.2 [Ipenomienue cBeta. 3aKOH MPEIOMIICHHUS CBETA
2
3.2 Hucnepcus cera
3
3.2 Jlunza. Xon nyueit B nuH3ze. POKyCHOE paccTOsiHME JUH3BI. OnThueckas cuiia
4 auH3el: D = 1/F
3.2 I'ma3 xak ontudeckas cucrema. OnTHuecKue mpruoopsl
5
3.2 Ipaxmuueckue pabomuol
6 N3mepenue ontudeckoil cuibl coOWparoliel JUH3bI, (OKYCHOTO pPaCCTOSHUS
cobuparomieid 7uH3Bl (IO CBOWMCTBY paBEHCTBA pa3MEpPOB MpeaMera u
U300pakeHHsl, KOrja MpeIMeT pacrlojoKeH B ABOWHOM (okyce), mokaszaTens
IPEJIOMJICHUS CTEKIIA.
HccnenoBanue cBoiicTBa M300paKeHHUsI, MOJYYEHHOTO C MIOMOIIBI0 COOUpArOIIei
JUH3bl, U3MEHEHUs (OKYCHOTO pAcCCTOSHHUS JBYX CJIOKEHHBIX JIMH3;
3aBUCHMOCTH YIJIa TPEJIOMJICHHUS] CBETOBOTO Jiyya OT YIJia MaJCHUs HA TPaHHIIe
«BO3/lyX — CTEKJIO»
32 Qusuueckue sasnenuss 6 npupoode: 3atmeHus Connua u JlyHbl, 1BeTa Ted,
7 ONITHYECKHE SIBJICHUS B aTMochepe (1iBeT Heba, pedpakuus, paayra, MEPax)




3.2 Texnuueckue ycmpoticméa: OYKH, TE€pPHCKON, (¢oToanmnapar, ONTHYECKHUE

CBETOBO/IBI
4 KBAHTOBEBIE ABJIEHUA

4.1 PamnoaktuBHOCTh. Anb(da-, Oerta-, ramma-usznydeHus. Peakumm anbda-u
Oera-pacmana

4.2 OmnsiTel Pesepdopaa no paccesnuto anbda-gactuu. [lnanerapuas moaens atoma

4.3 Cocras atroMHoro sizpa. M3oronsl

4.4 [Tepuon nmonypacnaga aTOMHBIX SIAEP

4.5 SAnepHble peakuy. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOTO YHCET

4.6 Qusuueckue sA61eHUs 6 npupoode: E€CTECTBEHHbIM paJMOaKkTUBHBIN  (oH,
KOCMHMYECKHE JIy4HM, pPAaJUOAKTUBHOE U3Iy4YE€HUE MPHUPOIHBIX MHUHEPAJIOB,
NeiicTBUE paJiMOAaKTUBHBIX W3JTyY€HUN Ha OPraHU3M YelloBeKa

4.7 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, WHAWBUIYAIbHbBIH TO3UMETp, KaMepa

Bunbcona, sinepHas 3HEpreTrka




YYEBHO-METOIMYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBS3ATEJILHBIE YUEBHBIE MATEPUAJIBI U1 YYEHUKA

®wusuka, 7 xiacc .ba3oBeii ypoBeHb. U. M. [lepoikun, A. 1. UBanoB. Mocksa
«IIpoceemienue.

®dusuka, 8 kiacc .bazoBeii ypoBeHb. U. M. [lepoimikun, A. W. BaHoB.
Mocksa «lIpocseuienue.

duzunka, 9 xkiacc .ba3osiil ypoBeHb. U. M. Ilepsiukun, E.M. I'yrank MockBa
«IIpocseuienue.

METOANYECKUE MATEPUAJIbBI 1JIAA YUUTEJIA
CoOopnuk 3anau o ¢pusuke 7-9 knacc. B.U. Jlykamuk, E.B. BanoBa ., u3narenbcTBo
" I[Ipoceemenue"
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBHI CETHU
MHTEPHET

bubnuoreka I{OK https://m.edsoo.ru/ff0d178










