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MHOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma mo ¢u3Mke Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJIO)KEHUIH U TpeOOBaHMIA K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa3oBaTeNlbHOM MPOTpaMMBbI, MPEACTABICHHBIX B
OI'OC 000, a Takxe ¢ yuéroM (deaepaibHON pabodei mporpaMmMbl BOCITUTAHUS U
Konuenuuu npenogaBanus yueOHoOro npeamera « Gusukay.

Conepxanue mporpaMMbl 1O (QHU3UKE HANpaBiIeHO Ha (OPMHUPOBAHKE
€CTECTBEHHOHAYYHO! I'PAaMOTHOCTH OOYYarOIIMXCS W OpPraHU3alMi0 W3Y4eHUs
¢u3uKu Ha NEeATEILHOCTHOW OCHOBE. B mporpamme mo (u3uke YYUTHIBAIOTCS
BO3MOXHOCTH y4eOHOTro mpeaMera B peanuzaiuu tpedoBanuit GI'OC OO0 «
TUTAHUPYEMBIM JITYHOCTHBIM U METAIPEAMETHBIM PE3yJIbTaTaM 00Y4YCHHUS, a TAKKE
MEKITPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YpPOBHE
OCHOBHOTO 001IIeT0 00pa30oBaHus.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacupe/eneHre yueOHoro Marepuana
1o rojaam o0y4eHus (1o Kjaccam), mpejaraeT IpUMEpPHYIO MOCJe10BaTeIbHOCTD
U3YYEHUSI TeM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHS MPEIMETHOTO COJEp KaHUs U
y4éTe BO3pACTHBIX 0COOCHHOCTEH 00yJaromumxcs.

[lporpamma no ¢usuke pazpaboTaHa ¢ LENbIO OKa3aHUS METOJIUYECKON
MOMOIIM YYUTENO B CO3JJaHUH pabouel mporpamMmbl 1o y4eOHOMY MPEAMETY.

®u3zuka ABISETCS CUCTEMOOOPA3YIOIUM Il €CTECTBEHHOHAYYHBIX Y4EOHbIX
peaMEeTOB, MOCKOJBbKY (pr3nuecKre 3aKOHbI JeXkKaT B OCHOBE IMPOILIECCOB U SBJICHHH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpOHOMUEH U U3UIECKOM reorpadreii, BHOCHT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEAOCTaBIsieT HauboJjee sICHbIC
oOpa31bl MPUMEHEHUsI HayYHOTO METO/Ia IO3HAHMSI, TO €CTh CIIoco0a MOTy4eHuUs
JIOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa w3 TJIaBHBIX 3a7a4 (PU3UIECKOTO 00pa3oBaHMs B CTPYKType OOIIIero
oOpa3zoBaHUsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHON TI'PAMOTHOCTH U
MHTEpECa K HAYKE Y 00yYaroIMXCs.

N3ydyenne ¢u3nku Ha 0a30BOM ypOBHE TMPEANIONaraeT OBJAJCHHUE
CIEAYIOUMMHA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU E€CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHATH SBIICHHUS;

e OIICHUBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;

e UHTEPHPETUPOBATh  JAHHbIE M  HCIMOJb30BaTh  HAY4YHbBIC
JT0Ka3aTeNbCTBA AJISl TTOJTy4€HHs BHIBOIOB.

Lemn wu3ydyeHuss (PU3UKKM HA YPOBHE OCHOBHOrO oOwIeEro oOpa3oBaHUs
onpeznenensl B Kounenuuu npenogaBanus ydyeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX oOpranuzauusix Poccuiickor ®enepauuu, peannu3yoommx
OCHOBHBIE O00IIE00pa30BATENILHBIE NPOTPaMMbl, YTBEPKIAEHHON pelIeHHEeM



Kousnerun Munucrepctsa npocseienus Poccuiickoii denepanuu (mpoTokosa oT 3
nexadps 2019 r. Ne [1K4BH).
Hean u3ydyeHus pU3UKH:

npuoOpeTeHue HMHTepeca M CTpeMJIeHUS OOydarolmxcs K HaydHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE HMX HHTEIUICKTyaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ O3HAaHUS U (POPMUPOBAHUE
UCCJIEIOBATEIbCKOT'O0 OTHOIICHHS K OKPYKAIOIINM SIBJICHUSIM;
dbopmMHpoOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHHs OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;
dbopMHUpOBaHUE MPEACTABICHUNA O POJM (PU3UKU Ui PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE  TPEACTaBIEHHA O  BO3MOXHBIX cdepax  Oymymein
npoQecCUOHANTBHON AeITeNbHOCTH, CBSI3aHHOM ¢ (PU3MKOH, MOATOTOBKA K
JanpHeineMy oOy4eHHUIO B 9TOM HalpaBJICHUU.

JlocTmkeHHe 3TUX IIeNiel MmporpaMMbl Mo (U3UKE Ha YPOBHE OCHOBHOTO
o011ero 00pazoBaHus 00ECTICYUBACTCS PEIICHUEM CIICAYIONIUX 3a4a4:

npuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOEHUM  BEILECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

pruoOpeTeHNEe YMEHUN ONMUCHIBATh U OOBICHIATH (PU3UUECKUE SBJICHUS C
UCIIOJIb30BaHUEM MOJYYEHHBIX 3HAHUH;

OCBOCHHE METOJIOB pELICHUs MNPOCTEUIIMX pPAaCUE€THBIX 3a4a4 C
UCII0JIb30BaHUEM buznuecKux MOJIeIneH, TBOPYECKHUX U
NPaKTUKOOPUEHTUPOBAHHBIX 3371a4;

pa3BUTHE YMEHUI HaOM0JaTh TPUPOIHbBIC SIBICHUS U BBIMOJIHATH OTBITHI,
JabopaTopHble pabOTbl W SKCHEPUMEHTAILHBIE HCCIEAOBAaHUS C
UCII0JIb30BaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHUE NMPUEMOB paboThl ¢ MHPOpMaluen HU3UIECKOr0 COAEPIKAHM,
BKJItOUasi MH(GOPMAIMIO O COBPEMEHHBIX IOCTHKEHUSAX (PU3UKH, aHAIU3 U
KPUTUYECKOE OLICHUBaHUE HH(OpMaIUY;

3HAKOMCTBO CO chepaMu MpoPecCUOHATLHOU IS TETbHOCTH, CBS3aHHBIMU
c (u3NKOW, U COBPEMEHHBIMH TEXHOJOTUSAMH, OCHOBAaHHBIMU Ha
TOCTHXKEHUSIX (PU3NUIECKON HAYKH.

Ha uzydenune ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETo

oOpazoBanust oTBOAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B HEZIETO), B 8
Kiacce — 68 gacoB (2 yaca B Heneno), B 9 kimacce — 102 gaca (3 gaca B HEIENiO).

[Ipennaraemelii B nmporpamme no (u3ukKe nepeueHsb Jad0paToOpHbBIX padoT U
OTBITOB HOCUT PEKOMEHATENbHBIN XapakTep, YUUTENb JI€JIaeT BbIOOP NpOBEIECHUS



7a00paTOpHBIX PabOT W OMBITOB C Y4ETOM HMHIMBHUIYAIbHBIX OCOOEHHOCTEH
oOy4aronmxcs, CIUCKa 3KCIEPUMEHTAIbHBIX 3a/IaHUH, MPEAsiaraéMblX B pamKax
OCHOBHOT'O TOCYAapCTBEHHOTO SK3aMeHa 10 (PU3HuKe.



COJAEP>KAHUE OBYYEHUA
7 KJIIACC

Pa3pnen 1. ®u3uka u €€ poJib B IO3HAHUM OKPYKAKOLIEr0 MUpa.

dusrka — Hayka O mnpupoje. SBieHus npupoasl. PU3NUYECKUE SIBICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, DJICKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC, 3BYKOBBIC.

@uznueckue BenuuuHbl. M3MmepeHue ¢uznueckux BenuMuuH. DU3NUECKHe
npudopsl. [lorpemHocTs n3MepeHnidl. MexxyHapogHasi CUCTEMA €AUHMUIIL.

Kak ¢usuka wu JApyrue ecTecTBEHHbE HAyKd H3Yy4alOT HPHUPOJY.
EcTecTBeHHOHAayuHbIi METOJ MO3HAHUA: HAOJIIOJIEHUE, IMOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIBMKEHHUE TUIIOTE3, SIKCIIEPUMEHT I10 MPOBEPKE FMIIOTE3, O0OBICHEHUE
HaOmoaaemMoro siBieHusi. Onrucanue PU3NUECKUX SBJICHUN ¢ TOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHu4eckue, TEIUIOBBIE, JJIEKTPUUECKUAE, MAarHUTHBIE, CBETOBBIC

SBJICHHUSL.

2. ®uznyeckue NpuOOPHI U MPOLEAYpa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U

u(GpPOBBIM TPUOOPOM.
Jlabopamopnvie padbomul u onvimaul.
1. OmpeneneHue UEHbI EJICHUS LIKAIbl U3MEPUTEIBHOTO MpUudopa.
2. H3mepenue pacCTOSHUN.
3. 3Mepenue 00bEMA KUIKOCTH U TBEPIOTO TEIA.
4. OmpeneneHue pa3MepoB MAJIbIX TEL.
5. M3MepeHue temmeparypbl IIPU NOMOLIM KUIKOCTHOT'O TEPMOMETpA H
JaTYMKa TEMIIEPATYPHI.

6. IIpoBeneHue nccraeroBaHUS MO NPOBEPKE TMIIOTE3BI: JAITBHOCThH MOJIETA
[IapuKa, MyIEHHOTO FOPU30HTAIBHO, TEM 00JIbIle, YeM OO0JbIlle BhICOTA
ITyCKa.

Pasznea 2. IlepBoHavyajibHbIe CBeJIeHNSI 0 CTPOCH UM BelIeCTBA.

CtpoeHne BemeCcTBa: aTOMbl W MOJEKYJbl, HX pa3mepbl. OmbITh,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOEHUE BEILIECTBA.

JBmwxenne uactul BemecTBa. C(CBA3b CKOPOCTH JBWKEHUS 4YaCTHI[ C
temneparypoidl. bpoyHoBckoe nBuxkenue, nuddysus. BzaumoselcTBue yacTuil
BEILECTBA: MPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHHSI BELIECTBA: CTPOECHHE I'a30B, KUIKOCTEW U TBEPBIX
(KpUcTaJUIMYECKHUX) Tel. B3auMoCBsI3b MEXAYy CBOMCTBAMHU BELIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUIA BOJBI.

Hemoncmpayuu.

1. Habmonenrne OpOyHOBCKOTO JIBMYKCHHS.



2.
3.

Habmonenune nuddysun.
HaGmonenne  siBneHuii,  OOBSCHSIONWMXCA  NPUTSIKEHUEM WU
OTTAJIKMBAHUEM YaCTHII BEIICCTRA.

Jlabopamopnuovie padbomut u onvimbul.

1.

2.
3.

Ouenka JuaMeTrpa aromMa METOAOM psSJA0B (C  HUCHOJIb30BaHUEM
¢doTorpaduii).

OMBITH IO HAOJIOICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OnbITEI IO OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHUS.

Paznea 3. /IBu:keHne M B3aMMOdeMCTBHE TeJl.

Mexannueckoe IBWKEHHE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKEHUE.
Cxopoctb. CpenHsiss CKOPOCTh IPU HEPABHOMEPHOM JABWKEHUHU. Pacyér nmytu u
BPEMEHH JIBUKCHUS.

SIBneHne uHepuMM. 3aKOH MHEpUMU. B3amMonencTBuEe TNl Kak NpUYMHA
U3MEHEHUs CKOPOCTH JABWKEHMs Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTH BemecTBa. CBSA3b IUIOTHOCTUA C KOJIMYECTBOM MOJIEKYJI B E€AMHHULIC
00bEMa BellEeCTBA.

Cwia Kak XapakTEepUCTUKA B3auMoAercTBHs Tesl. Cuia ynpyrocTd U 3aKOH
['yka. I3Mepenue Cuiibl ¢ MOMOLIBIO TMHAMOMETpA. SIBJICHHE TATOTEHHS U CUJIA
TsxkecTH. Cuita TSKeCTH Ha Jpyrux mianerax. Bec Tena. Hesecomocts. Crioxkenue
CWJI, HAIPABJICHHBIX MO OJHOW NpsMou. PaBHonelcTByromas cuin. Cuiia TpeHus..
TpeHue CKONbXKEHUS U TPEHUE NTOKOs. TpeHne B IPUPOJIE U TEXHUKE.

Hemoncmpayuu.

1
2
3
4,
5
6.

HaOmtonenne MexaHnuecKoro JIBUXKEHUS Tena.

N3mepenne CKOpOCTH MPSMOJIMHEWNHOTO JIBUXKCHHUS.
HaOmonenue siBeHus HHEPLUU.

HaOmonenne u3MeHeHus: CKOpOCTH MPU B3aUMOJICHCTBUM TEll.
CpaBHeHue Macc 10 B3aMMOJICHCTBUIO TEJ.

Ciioxenue cui, HapaBJICHHBIX MO OJHOM IPSMOI.

Jlabopamopnuwvie padbomul u onvimbul.

1.

OmnpeneneHrie CKOPOCTH paBHOMEPHOTO ABMKEHHUS (IIapUKa B HKUIKOCTH,
MOJIENN AJEKTPUUECKOT0 aBTOMOOWJISI M TaK J1ajiee).

OmnpeneneHre cpeaHeld CKOPOCTH CKOJIbKEHUSI OpycKa WIM IIapuKa Io
HAKJIOHHOM IIJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPAOTO Tea.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTskeHus (nedopmariun)
NPY>KUHBI OT MPUJIOKEHHOM CHUIIBI.

OnbIThI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT
Beca Tella U XapakTepa CONMPUKACAIOIIMXCS TOBEPXHOCTEH.

Pasznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEil M ra3oB.



Hasnenne. CriocoObl yMEHbIIICHHS ¥ yBETIMYEHUs aBjieHus. JlapneHue rasa.
3aBUCUMOCTb JaBiieHHs Ta3a oT o0BbEMa, Temmeparypbl. llepemaua mnaBieHus
TBEPABIMHU TEJIAMH, KUIKOCTAMU M Ta3amu. 3akoH Ilackans. IIHeBmarmueckue
MallMHbl. 3aBUCUMOCTb JIaBJICHUS KHUJAKOCTH OT TiIyOuHBI. ['mupocrtatnyeckuii
napagokc. CooOuratonmecs cocysl. ['uapaBnruecke MeXaHU3MblI.

Atmocdepa 3emnn u atmocgepHoe naBieHue. [IpuunHbl CylecTBOBaHUS
BO3ayIHOM obonouku 3emim. OnbiT Toppuuenmu. M3mepenue armocgepHoro
JaBJIeHUsI. 3aBUCUMOCTb aTMOC(EPHOTO JAaBJICHHs OT BBICOTHI HAJl YPOBHEM MOPSL.
[MpuGops! 1715t U13MepeHus: aTMoCHEPHOTO TABICHUS.

JleficTBUE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3myxormiaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JABJICHUS ra3a OT TEMIIEPATYpPHI.

[lepenava naBieHUs KUAKOCTHIO U Ta30M.

Coobmaronyecs: cocyasl.

['mppaBirueckuii mpecc.

[IposiBnenue neicTBUsA aTMOC(EPHOTO JAABICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOLLEH CHITBI OT 00bEMA MOTPYKEHHOM YaCTH Tena

Y TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUIIbI BECY BBITECHEHHOW HKUIKOCTH.

8. YcnoBue miaBaHus TeJ: MIaBaHUe WK MOTPYKEHUE TNl B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH Tea U AKUAKOCTH.

Jlabopamopnwvie padbomul u onvimaul.
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1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOrpy>KEHHOM B
KUJKOCTb YaCTH TeJa.

2. OmpeneneHve  BBITAIKWBAIOIIEH  CWJIbI, JCHCTBYIOLIEH Ha  TeJo,
IIOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLLIEN CHUIIbI, JEUCTBYIOLIEH HA TEJIO0
B )KMJKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTH BBITAIKUBAIOIIEH  CHJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BEMA MOTPYKEHHOH B )KUJIKOCTH
YaCTH TeJIA U OT IUNIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYMPOBAHHME JIOAKH U
OMpEAEIICHUE €€ IPy30I0AbEMHOCTH.

Pa3pgen 5. PaGoTa M1 MOIIHOCTB. DHEPrus.

Mexanndeckas paboTa. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIYar, OJOK, HaKJIOHHAs TUIOCKOCTh. [IpaBmio

paBHOBecus pbiuara. [ [puMeneHue mpaBusia paBHOBECHS pbldara K 6JI0Ky. «30J10Toe



npasuio» Mexanuku. KIIJI npocTeix MmexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexanndeckass dHepruss. KuHeTnMdeckas M IOTEHUMAIbHAas SHEPIUsL.
[IpeBparnieHre 0JHOTO BUAa MEXaHUYECKOW SHEPTUH B IPYTroil. 3aKOH COXpaHECHUs
DHEPTUM B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopmuovie pabomut u onvimaul.

1. Ompenenenue pabOThI CUIIbI TPEHUS IPU PABHOMEPHOM JIBU>KEHUH TeNa 110

TOPU30HTAILHOU MOBEPXHOCTH.

2. HccnenoBanue yclIOBHI paBHOBECHS pblyara.

3. Msmepenue KIIJl HaKIOHHON MIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPTUM.

8 KUIACC

Pa3agen 6. TenjioBbie IBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KHHETUYECKOM TEOPUU CTPOEHHUS
BelecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. OmNbIThI, MOATBEPKIAOIIUE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Monaemn TBEPAOTO, >KHAKOTO M Ta3000pa3HOTO COCTOSHHUI BEIECTBA.
Kpucrtammdeckue u amopdubpie Tena. OO0bICHEHNUE CBOMCTB Ta30B, XUAKOCTEH 1
TBEPABIX TEI HAa OCHOBE IMOJIO)KEHUM MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
CmaumnBaHue U KaMWUIIPHBIE sIBICHUS. TEeMIoBO€ pacMpeHue 1 CKaTHeE.

Temneparypa. CBsi3b TeMIneparypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
gacTull. BHyTpennsisi sHeprus. CnocoObl M3MEHEHHs] BHYTPEHHEH JHEPIHUU:
TeIionepeaaya u coBepiieHrue padoTsl. Buabl Ternonepenayu: TemIonpoBOHOCT,
KOHBEKIMS, U3JTyYCHUE.

KommgecTBo TemnoTel. YaenbHas TEIUIOEMKOCTh BelIecTBa. 1eMIo00MeH U
TEIUIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oananca. I[lnaBienue wu
OTBEPJICBAHME KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IUIABJICHHUS.
[TapoobOpazoBanue u konaencauusi. Mcnapenue. Kumenue. YnenbHas TermioTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT arMoc(hepHOro
JTaBJICHUS.

Braxxnocts Bo3myxa.

DHeprus TOIUIMBA. Y IeTbHAS TEIJIOTA CTOPAHUS.

[Ipuauuner padoTsl TemnoBeix asurareneit KIIJ[ temnoBoro asurares.
TeruoBble IBUTATENN U 3AIUTA OKPYKAIOIIEH CPEBI.

3aKOH COXpAHEHHUS U MPEBPALCHUS SHEPTUH B TEIUIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HaGmopaeHne O6pOyHOBCKOTO JBUKEHUS.



Ha6monenue nuddysun.

HaGmoneHne siBICHUI CMauyUBaHUSA U KaMMIDISIPHBIX SBICHHM.
Habmtonenune TermioBoro pacmpeHus Tel.

N3menenne naBicHUS Ta3a MPHU M3MEHEHWH O00BbEMa M HarpeBaHUHU WIIN
OXJIAXKICHUM.

[IpaBuna u3MepeHust TeMIeparyphbl.

Bunsel Teronepenaumn.

OxnaxaeHue nIpu COBEPIICHUN PadOTHI.

HarpeBanue npu coBepiieHuN pabOThl BHEITHUMU CHJIAMH.

10. CpaBHEHHME TEIIOEMKOCTEN PA3JIMYHBIX BEILIECTB.

11. Habnropenue KumneHus..

12. HabmoneHre nocTosiHCTBA TEMIIEpaTyphl MPH TUIABJICHUU.

13. Moiesm TEIUIOBBIX JIBUTATEIICH.

Jlabopamopnvie padbomul u onvimaul.

1. OnbITHI IO OOHAPYKEHUIO ACHUCTBUSI CUIT MOJICKYJISIPHOTO TIPUTSKEHUS.
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2. OnpITHI 0 BRIPAIIMBAHUIO KPUCTAILIOB [TIOBAPEHHOM COJIM WM caxapa.

3. OmnbITel O HAOJIIOJIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U
TBEPABIX TEJL.
Omnpenenenuie qaBiaeHus BO3AyXa B OaUIOHE MIIPUIIA.
OnbITeI, AEMOHCTPUPYIOIIME 3aBUCUMOCTD JABICHUS BO3JyXa OT €ro
00bEMa U HarpeBaHUsl WM OXJIAKICHUSI.

6. IlpoBepka runoTe3bl JMHEWHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUKOCTU

B TEPMOMETPHUUECKOI TPYOKE OT TEMIIEpaTyphl.
7. HaOmonenue wu3MeHeHHMs BHYTPEHHEH »SHEpruM Tela B pe3yJibTaTe
TeruIonepeiadyn U padoThl BHEIIHUX CHUIL.

8. HccnenoBanue sBieHUs TEIJIOOOMEHA MPU CMEIIMBAHWU XOJIOJHOW U

ropsi4er BOJAbI.

9. OmnpexnernieHue KOJIMYECTBA  TEIUIOTHI, MOJY4YEHHOTO BOJAOM  MpH

TEMI00OMEHE ¢ HarpeThiM METALTMYECKUM IIWIMHIPOM.

10. Onpenenenrie yAeIbHON TEIIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca UCrapeHus.

12. OnpeneneHre OTHOCUTENILHOM BIAKHOCTH BO3AyXa.

13. OnpeneneHue yAenbHOM TEIUIOTHI TUIABJIEHUS JIbJA.

Pa3zgen 7. JiieKkTpuyecKue 1 MATHUTHBIE SIBJICHUS.

OnekTpuzanusa Tel. JBa poaa sieKTpUUECKUX 3apsaoB. BzaumopehcTue
3apsKeHHBIX Tel. 3akoH Kysnona (3aBHCMMOCTh CWIJIBI  B3aUMOJCHCTBHS
3apsIKEHHBIX TEN OT BEIMYMHBI 3apsIJI0B U paCCTOSHUS MEXKY TeJIaMu).

Onexktpuueckoe mnose. Hanpsk€HHOCTh 3nekTpudeckoro mnosid. [IpuHimn
CYTEPIIO3UINH JIEKTPUUECKHUX ToJieH (Ha KaueCTBEHHOM YpOBHE).



Hocurenn anekTpu4ecKux 3apsaoB. DJIEMEHTAPHBIN JIEKTPUYECKUN 3apsi.
Ctpoenne aroma. IIpoBogHUKM UM  JHUAJEKTPUKHU. 3aKOH  COXpaHECHUs
AIIEKTPUUYECKOTO 3apsa.

DNEKTPUYECKUH TOK. YCJOBHS CYIIECTBOBAHMS DJIEKTPUUECKOTO TOKA.
HICTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUS AIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUNA TOK B )KUJKOCTIX U ra3ax.

Onextpuueckas uenb. Cunma Toka.  DJIEKTPUUECKOE — HaNpsHKEHUE.
ConpoTuBieHHE TPOBOIHNUKA. Y IETIbHOE COINPOTUBIICHUE BelecTBa. 3akoH Oma
1151 ydacTka nenu. [locnenoBarensHoe U apamwiebHOE COEIUHEHNE ITPOBO THUKOB.

Pabota u MoOmHOCTD »3neKTpuyeckoro Toka. 3akoH Jxoyns—Jlenna.
DNEKTPUYECKHUE 1IETTH U MOTPEOUTENN IEKTPpUIECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKAHHE.

[locTossHHBIE MArHUTHI. B3aumMoeicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosje. MarautHoe moJie 3eMiM M €ro 3HadyeHHWe Ui KU3HM Ha 3emuie. OmnbIT
Opcrena. MarHUTHOE TOJIE SJIEKTPUYECKOTO TOKA. [ [puMeHeHune 351eKTpOMarHuToB
B TEXHUKE. J[efiCTBHE MarHUTHOTO ITOJIsI HA POBOJHUK C TOKOM. DJIEKTPOJBUraTellb
MOCTOSIHHOTO TOKa. MCHOJIb30BaHUE 3JIEKTPOABUTATENIEH B  TEXHUYECKHUX
YCTPOMCTBAaX M Ha TPAHCIIOPTE.

OmnebiTel Papanes. ABaeHUE MEKTPOMArHUTHOW MHAYKIUU. [IpaBuno Jlenna.
Onektporeneparop.  CnocoObl  MOJy4eHUS  BJIEKTPUUYECKOM  SHEPTHM.
DJIEKTPOCTAHIIMKA HAa BO30OHOBIISIEMBIX UICTOUHUKAX SHEPTHUU.

Hemoncmpayuu.

DneKkTpu3anus Tell.

JIBa poJ1a 3NEKTPUYECKHX 3aps0B U B3aUMOJEHCTBUE 3APSKEHHBIX TEJL.
YCTpPOUCTBO U IEUCTBUE JICKTPOCKOTIA.

DJIeKTpOCTaTUY€CKask MHIYKLIHS.

3aKOH COXPAHEHUs JIEKTPUYECKUX 3apsiI0B.

IIpOBOAHUKY U TUDIIEKTPUKH.

Mo aenipoBaHye CUIOBBIX JUHUI JIEKTPUYECKOTO TOJIS.

HMcTOYHMKY TOCTOSTHHOTO TOKA.
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JIercTBYA DIIEKTPUYECKOTO TOKA.

=
o

. DJIGKTPUYECKUN TOK B JKUIKOCTH.
. 'a3oBbIM pa3psa.

=
N

. I3Mepenune cuipl TOKa aMIepMETPOM.
. I3smMepenue 21eKTpruuecKoro HarpsHKEeHUS BOJIbTMETPOM.

=
> W

. PeocTtar u Mara3uH COINpOTHUBIICHUM.

. BzaumogencTBre NOCTOSIHHBIX MarHUTOB.

. MojaenpoBaHre HEBO3MOKHOCTHU pa3JieJIeHUs TOJI0COB MarHuTa.
. MoaennpoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OneIT Opcrena.

MarsuTHoe 1oJie ToKa. DJIEKTPOMarHur.

JlelicTBME MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

DJEeKTpOABUTATENb MOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS SIEKTPOMATHUTHOM MHTYKIIUH.

Omnbitel Dapages.

3aBUCUMOCTb HaNpaBJCHUS HWHIYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBEHMUS.

DJEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopmuovie pabomul u onvimbul.

1.

o u o~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpiTel 1O HAOMIOAEHUIO JJNEKTPU3ALMM  Tel MWHAYKUMEH W 1pu
CONPUKOCHOBEHUHU.

HccnenoBanne AEUCTBUS AJIEKTPUYECKOTO IMOJS HAa MPOBOJAHUKUA U
TUADJIEKTPUKHU.

COopka u npoBepka padOThI AIEKTPUUYECKOM LIETTH MOCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKa.

N3Mepenne u peryampoBaHue HalIPsIKEHUS.

HccnenoBanre 3aBUCUMOCTH CUIIBI TOKA, MAYLIETO 4Ye€pe3 pE3UcTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnblIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUYECKOIO
CONPOTHUBJICHUs IPOBOJHHUKA OT €ro JUIMHBI, IUIOLAJU IOIIEPEYHOIO
CEYEHMs U MaTepuaa.

IIpoBepka mnpaBuiia CIIOKEHUS HAIPSHKEHUH IIPU IOCJIEI0BATEIIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Ayl CHJIBI TOKA IPU MHAPAUICIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenrie padoThl AMEKTPUUECKOTO TOKA, UAYLIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTU 3JEKTPUYECKOTO TOKA, BBIACIIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 JaMIIOUKy, OT
HaIIPsIKEHUS Ha HEH.

Onpenenenne KIII narpeBarens.

HccnenoBanre MarHuTHOrO B3aUMOJIEUCTBUS IMOCTOSSHHBIX MAarHUTOB.
N3ydeHrie MarHUTHOTO TIOJISl TIOCTOSIHHBIX MArHUTOB P UX 00bETUHEHUN
Y pa3JeIcHUMN.

HccnenoBanne 1eMCTBUSA DIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITel, JIEMOHCTPUPYIOUIME 3aBUCHMOCTb CHJIbI  B3aUMOJECHCTBHSA
KAaTyIIK{ C TOKOM M MarHuTa OT CWJIbI TOKA ¥ HAIIPABJIEHUS TOKA B KATYIIKE.
N3yuenune nencTBrUs MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.



19. KoHCTpyrpOBaHue U U3ydeHue padOoThl JIEKTPOIBUTATES.

20. U3mepenue KII] anexkTpoaBuraTeibHOM yCTaHOBKH.

21. ONBITBl TIO HUCCJEIOBAHUIO SIBJICHUSA DJIEKTPOMATHUTHOW WHAYKIIUU:
HCCJIENOBAHUE W3MEHECHHUM 3HAYEHWs WM HAIPABJICHHUS WHIYKIHOHHOTO

TOKA.
9 KJIACC

Pa3zgen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JBWKeHHE. MarepuaibHas Touyka. Cuctema oOTCUéTa.
OTHOCHUTENBLHOCTh MEXaHWYECKOTO JBHKEHHA. PaBHOMEpHOE NPSMOJIMHEHHOE
JnBUxeHrne. HepaBHOMEpHOE NIpAMOMHENHHOE IBMKeHue. CpeHsisi 1 MTHOBEHHas
CKOPOCTb Teja MPU HEPABHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOyckopeHHOE mpsiMONMHENHHOE aBwxkeHue. CB0OOIHOE
nageHue. OneiTel ['amunes.

PaBHOMEpHOE IBWXECHHE MO OKpYXHOCTH. Ilepron m dactoTa oOparieHus.
JInnenHasa v yrioBast CkopocTH. LIeHTpoCcTpeMUTENIbHOE YCKOPEHUE.

ITepBrii 3akoH HeroroHa. Bropoi 3akon Herotona. Tpernit 3akon Herotona.
[IpuHUMI cynepno3uuu CHUJL

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUS CKOJIbXEHUS, CHIIa
TPEHUS MOKOS, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH WM 3aKOH BCEMHUPHOTO TATOTEHHA. YCKOpPEHHE CBOOOIHOTO
nageHus. J[Bumxenue muaHer Bokpyr Counnia. IlepBasi kocMuueckasi CKOPOCTb.
HeBecomocTs u nieperpysku.

PaBHOBecue mMaTepuambHOM TOYKH. AOGCOMOTHO TBEPIOE Teino. PaBHOBecHe
TBEPJOTO TENA C 3aKPEIUIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LIeHTp TsxecT.

Nmnynsc tena. M3meHenne ummyiabca. Miynbe cuibl. 3aKOH COXpaHEHUs
UMIyJbca. PeakTuBHOE NBUKEHUE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa cui TSHKECTH, YNPYrOCTH,
TpeHusi. CBsi3b 3Hepruu U padoThl. [loTeHManbHAs SHEPTUs Tea, MOAHSATOTO Hall
MMOBEPXHOCTHIO 3eMJIH. [ loTeHIIManbHAs SHEPTUS CKATOU Npyx uHbl. KnHeTnueckas
sHeprus. Teopema O KMHETUUECKON 3HEPTUU. 3aKOH COXPAHEHUsI MEXaHUYECKOM
DHEPTHM.

Hemoncmpayuu.

1. HaOmoneHne MexaHn4ecKoTo JBW)KCHHSI TeJla OTHOCHUTEIBHO Pa3HbIX TE

OTCU€Ta.
2. CpaBHEHME IIyTE M TPAcKTOPUM ABWKEHHS OJHOIO M TOrO KE Tena
OTHOCUTENIBHO Pa3HBIX TEJI OTCUETA.
N3Mepenne CKOpOCTH U YCKOPEHUS TPAMOJIMHENHOTO IBUYKEHHUS.
4. HccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOTO JIBUXKCHHS.
HaOmtonenune nBM>XeHUs Tena o OKPY>KHOCTH.



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

HaGmonenne MexaHu4ecKux sIBJICHUN, IPOUCXOISIIUX B CUCTEME OTCUETA
«Tenexka» nmpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUN OTHOCHUTEIILHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHHS T€NNa OT MAaccChl TeNa U JCHCTBYIOIIEH Ha HEro
CHUJIBL.

HaOmtonenune paBeHcTBa CUII ITPU B3aUMOIEUCTBUM TETL.

N3menenue Beca Tena npu yCKOPEHHOM JBHKEHUU.

[lepenada uMmysnbca MpyU B3aMMOAECHUCTBUM TEJL.

[IpeoOpa3zoBaHus PHEPTUU NIPU B3aUMOICHCTBUH TEIL.

CoxpaHeHue uMITyJibca IpU HEYIIPYTOM B3aUMOICHCTBUU.

CoxpaHeHre uMIysbca mpu adCOMOTHO YNIPYTOM B3aUMO/IEHCTBUH.
HaOmonenue peakTMBHOTO JBUKEHMUS.

CoxpaHeHre MEXaHU4YEeCKOW SHEPTUU MTPU CBOOOTHOM A CHUM.
CoxpaHeHue MEXaHU4YECKOW SHEPTUM ITPU JIBMXKEHU U TeJa M0 IEUCTBUEM
IIPY’KHUHBI.

Jlabopamopnvie padbomul u onvimbul.

1.

10.

11.

KoHcTpyupoBaHue TpakTa [Jisi pa3roHa M JabHEHIIEr0 pPaBHOMEPHOIO
JBUKEHUS IIApUKA WIH TEJIEKKH.

OmnpeneneHure cpeaHEl CKOPOCTHU CKOJbXEHUS OpyCcKa WM JIBHIKECHUS
HIapUKa M0 HAKJIOHHOM IJIOCKOCTH.

OmnpeneneHre yCKOpEeHHsI Tela MPU PaBHOYCKOPEHHOM JABMKEHHU IO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU MYyTH OT BPEMEHU NMPU PABHOYCKOPEHHOM
JIBIDKEHUU 0€3 Ha4aIbHOM CKOPOCTH.

[IpoBepka TrUMOTE3bl: €CJIM NPHU PABHOYCKOPEHHOM JBIKEHUH 0O€3
HAa4YaJIbHOM CKOPOCTH NMYTH OTHOCATCS Kak psiji HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHWJIBI TPEHHUSI CKOJBXEHUS OT CHJIbI
HOPMAJILHOTO JaBJICHUS.

Omnpenenenrie KO3pPUiMEHTa TPEHUS CKOJIbKEHUSI.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenennie padbOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHKEHUH TEJIa 110
TOPU3OHTAILHOMN ITOBEPXHOCTH.

Omnpenenenrie pabOTHl CHIBI YOPYTOCTH TpU  TMOABEME Tpy3a C
UCIIOJIb30BaHUEM HETIOBUKHOTO U MOJIBHIKHOTO OJIOKOB.

N3yuenue 3aKko0Ha COXpaHEHUsI SHEPTUMH.

Pa3ngen 9. Mexannueckune KoJ1e0aHus U BOJIHBI.



KoneGarenpHoe nBrkeHre. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUIA: IEPUO]I,
4acToTa, aMIUIATyna. Maremarn4eckuil U NpyKUHHBIA MasTHUKU. [IpeBpamienue
SHEPTHHU NP KOJIEOATEIIbHOM JABUKEHUMU.

3aryxaromme — koyieOaHusi.  BoiHyxkaeHHele — koneOanusa.  Pe3oHanc.
Mexannueckue BoJiIHBL. (CBOWCTBA MEXaHMYECKUMX BOJH. [IpononbHble u
IOIIEpEYHbIEe BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacCIpPOCTPAHECHUS.
Mexanndeckue BOJIHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMkocTb 3Byka u BbicoTa ToHa. OTpaxkenue 3Byka. MHppasByk u

yIIbTPa3BYK.
Hemoncmpauuu.
1. HaOmronenne koseOaHui Teln IOJ IEHCTBUEM CWIBI TIHKECTH U CHJIBI
YOPYTOCTH.
2. HaOmonenue xonebanuii rpy3a Ha HUTU U Ha TIPYKHUHE.
3. HabOmronenue BbIHYKIICHHBIX KOJICOAHUM U pE30HAHCA.
4. PacnpocTpaHeHue Npo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIHN).
5. HalGmroneHnue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTHUYECKUI PE30HAHC.

Jlabopamopnovie padbomul u onvimbul.
1. OmpeneneHve 4YacToThl M MepUOJA KOJIEOAHUM MaTeMaTU4eCKOro
MasiTHUKA.
Omnpenenenuie 4acTOTHI U MEPUOAa KOJICOAHUH MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH NEPHO]1a KOJIEOAHUM MOABENIEHHOTO K HUTU
rpy3a OT JJIMHbI HUTH.
4. HccrnenoBanue 3aBUCUMOCTH MEpUOa KOJeOaHUH MPYKUHHOTO MasiTHUKA
OT MaccChl rpy3a.
5. IlpoBepka HE3aBHCUMOCTH NEPHOJIa KOJIeOaHUI Tpy3a, MOJIBEIICHHOTO K
HUTH, OT MaccChl rpysa.
6. ONBITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh TIEpHOjaa  KoJieOaHui
NPY>KUHHOTO MAasSTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOJHOTO TaJICHUS.
Pa3gen 10. DiieKTpOMAarHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHWUTHOE  ToJIe.  DJEKTPOMAarHuTHble  BOJHBI.  CBolicTBa
aneKTpoMarHuTHeIX BOJH. [llkanma snekTpoMarHUTHBIX BOJIH. Mcmosnb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBS3H.
DJlekTpoMarHuTHas npupoja csera. CKOpocTh cBeTa. BoJHOBBIE CBOWCTBA
CBeTa.
Hemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.



Jlabopamopmuovie pabomut u onvimaul.
1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOUIHHOTO
TenedoHa.

Paznen 11. CBeToBbBIC SIBJICHUS.

JlyueBas MOJIeIIb CBeTa. HUctounmkn  cBera. [IpamomuHeriHoe
pacnpocTpaneHue cBera. 3arMeHus CoismHua u JIynel. Otpaxenue csera. [lmockoe
3epKayio. 3aKOH OTPAKEHUS CBETA.

[Ipenomiienne cBera. 3akOH mpesoMiieHUs cBera. [losHOe BHyTpeHHee
OTpa)keHHE CBeTa. VCNoab30BaHWE TMOJHOTO BHYTPEHHETO OTPAXECHUS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xox myyeit B muH3e. Ontuueckas cuctema (hotoanmnapara, MUKpOCKOa
U Teneckona. 1'1a3 kak onrnyeckas cucteMa. biim30pyKkoCTh U JAIbHO30PKOCTb.

Paznoxenne Oenoro cBera B cnekrp. OmnbiTel HbtoTtoHa. CroskeHue
CIIEKTPAJILHBIX LIBETOB. /ucnepcus ceera.

Hemoncmpayuu.

[IpsiMOJIMHENHOE PaCIIPOCTPAHEHHUE CBETA.

OTtpaxeHnue cBera.

[osryuenue n300pakeHuid B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

Onrryeckuii CBETOBOJ.

Xon mydel B coOMparolieit JIimH3e.

XoJ Jiyder B pacCEUBAIOLIEH JINH3E.

[osryuenue n300paxeHnii ¢ MOMOILBIO JIMH3.
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[Tpunuun nefictBust ¢poToanmnapara, MUKpOCKOIA U TEJIECKOTIA.

10. Moemnb riasa.

11. Paznosxenne 6enoro cBera B CIEKTP.

12. [loydyeHue 6€0To CBETA MPHU CJIOKEHUN CBETA Pa3HbBIX IIBETOB.

Jlabopamopnvie padbomul u onvimbul.

1. HccnenoBanue 3aBUCUMOCTH YIJla OTPaKEHHUSI CBETOBOTO Jiydya OT YIJia
najieHusl.

2. W3ydeHue xapakTepUCTUK U300pakeHUs MPEAMETA B IJIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCHUMOCTH yriia MPeOMIICHUSI CBETOBOTO Jyda OT yria

NaJIeHNUs Ha TPAHUIIE «BO3yX—CTEKIION.

[Tonydyenune n300pakeHr ¢ TOMOIILIO COOUPAIOIIIEH JTMH3HI.

Omnpenenenne (HOKYCHOTO PAaCCTOSIHUS M ONTHYECKOM CHUJIBI COOMPArOITieh

JIMH3BI.

OMBITHI 10 Pa3NI0KEHUIO OETIOTO CBETAa B CIIEKTP.

OmBITEI IO BOCTIPUATHIO 1IBETA MPEIMETOB MPU WX HAOIOICHUH 4Yepe3

[[BETOBBIE (PHIILTPHI.



Pa3nen 12. KBanToBbI€e fIBJIEHHUS.

Omneitel Pesepdopna n mmanerapnas mojaens aroma. Monens aroma bopa.
Hcnyckanue u noriouieHre csera aroMoM. KBanTel. JIMHeWdaTbie CIIEKTpPHI.

PaguoaktuBHOCTH. Anb(a, Oera- u ramma-uziaydeHus. CTpoeHue aTOMHOTO
anpa. Hykmonnas wMogmens aromHoro sxapa. Mzortomsl. PannoakTuBHBIE
npespatienus. [lepuon nomypacmana arTOMHBIX SIIED.

SAnepHble peakuu. 3aKOHBI COXPAHEHHUs 3apsI0BOTO U MacCOBOTO YMCEIL
OHeprus CBsI3U aTOMHBIX saep. CBA3b Macchl M 3Hepruu. Peakumy cuHTE3a H
nenenus sanep. Uctounuku snepruu CoJiHIA U 3BE3 .

SnepHas sHepreruka. JIeMCTBHS PAaJIMOAKTUBHBIX M3JIydCHHW Ha >KUBBIC
OpTaHU3MBI.

Hemoncmpayuu.

1. CnexkTpsl U3JIy4eHHs U MOTJIOIEHUS.

2. CrHekTpbl pa3JIMYHbIX T'a30B.

3. Cmekrp BogopoJa.

4. HabmoneHue TpekoB B kamepe BuibcoHa.

5. Pabora cuérurka HOHM3UPYIOIIMX U3Ty4CHHN.

6. Peructpanus usnydeHus OpUpOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnvie padbomul u onvimaul.

1. HalmropeHue CIUIOMIHBIX U JMHEHYATbIX CIIEKTPOB U3ITyUYEHHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTUM YaCTUUBI [0 TOPMO3HOMY

nytu (1o pororpadusim).

3. W3mepenue pannoakTuBHOro (oHa.

IoBTOpUTEIBHO-0000 A0 M MOAYJIb.

[ToBTOpUTENHHO-0000LAOIMIA MOAYJIb MPEAHA3HAYEH JJI1 CUCTEMAaTU3aLUH
1 000011IeHNs TPEAMETHOTO COJEP>KAHMUS U OTIBITA AESITEILHOCTH, TPUOOPETEHHOTO
IpU M3YyYEHUH BCEro Kypca (pU3MKH, a TakkKe M1 NOJATOTOBKM K OCHOBHOMY
rOCyIapCTBEHHOMY 3K3aMeHy 1o (Gu3uKe i1 00y4arouuxcs, BRIOPABIIMX 3TOT
y4€OHBIH MpeIMeT.

[Ipy U3y4eHUM JaHHOTO MOIYJSI PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTIE€YMBACTCS JOCTHXKEHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  PE3yJbTaTOB  0O0yueHus, ¢opmupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJO0B HMCCJIEI0BaHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (U3HUECKHUE
ABJICHUS, TPUMEHAS TMOJIyYCHHbIC 3HAHWS, pelaTh 3aJadyd, B TOM YHCIE
KaYECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpuHUIMIIHATBHO AESATEIHHOCTHBIN XapakTep JAHHOTO pa3Jielia peaau3yeTcs 3a
CYET TOTO, YTO OOYJAIOIIMECS BBHITIOJHSIOT 33/1aHNS, B KOTOPBIX UM MIPEIJIaraercs:



HAa OCHOBE IMIOJIyUYEHHBIX 3HAHWI paclo3HaBaTh M HAYYHO OOBSICHITH
¢u3nyeckre sIBJICHUS B OKPY>KaloIIel NpUpoae U MOBCEAHEBHON KU3HU;
UCII0JIb30BaTh HAYYHbIE METOIbI UCCIIEOBaHMS (PU3NUECKHX SBJICHUN, B TOM
YHUCJIE ISl TPOBEPKU TUIIOTE3 U MOJIyYEHUsI TEOPETUYECKUX BBIBOJOB;
OOBSICHATh HAayYHbIE OCHOBBI HamOOJIeE€ BAXKHBIX JOCTHKEHHU COBPEMEHHBIX
TEXHOJIOTUH, HaIpUMEP, TPAKTUIECKOTO UCTIOIb30BAHUS PA3IMUHBIX HCTOYHHUKOB
DHEPTUM HAa OCHOBE 3aKOHA NPEBPAIICHUS U COXPAHEHUS BCEX U3 BECTHBIX BUOB
DHEPTUM.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITTPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBILIET'O OBPA30BAHMA

N3yuenue Qpu3MKy Ha ypOBHE OCHOBHOTO OOILEro 0Opa3zoBaHus HAPABJICHO

Ha JOCTHUKCHUC JIMTHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6p330BaTCJ'IBHBIX

pE3yJIbTaTOB.

B pesynbTrare n3yueHus pu3uKu Ha ypOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs

y oOyuarorierocs 0yayT copMUPOBaHBI CICAYIONINE JTUIHOCTHBIE PE3YIbTaThl B
JaCTH:

1) mnaTpMOTH4YECKOT0 BOCIIUTAHMS:

- IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
bu3nuecKoil HAyKu;

- [IGHHOCTHOE OTHOIIEHUE K TOCTHKEHHUSIM POCCUMCKUX YUEHBIX -(DU3UKOB;

2) rpa:KIaHCKOr0 ¥ AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

- TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYKICHUN OOILIECTBEHHO 3HAUUMBbIX U
ATUYECKUX NMPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM J0CTHKEHUM
bu3uKy;

- OCO3HAaHUE BAKHOCTU MOPAILHO-ITUYECKUX IPHUHLUIIOB B JEATEIHLHOCTU
Y4€HOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCHPHATHE dCTETUYECKUX KadecTB (PU3MUECKOMN HAayKu: €€ rapMOHHYHOIO
MOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHHUA:

- OCO3HaHME LIEHHOCTH (U3NYECKOW HAyKd KaK MOIIHOTO HHCTPYMEHTA
MO3HAHWS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHUM, BAXKHEUIIICH COCTABJISIOIICH
KYJIbTYPBI;

- pa3BUTHE HAYYHOUW JIOO03HATENILHOCTH, MHTEpEca K HCCIEI0BATEIbCKON
NESATENILHOCTH;

S) ¢opmupoBaHus  KYJBTYpPbl  3A0POBbS ¥  JIMOLMOHAJIBLHOIO
O01aronoJryums:

- OCO3HAHME LEHHOCTH Oe30macHoro oOpas3a U3HHM B COBPEMEHHOM
TE€XHOJIOTMYECKOM MHpE, BAXXHOCTU MpPaBWJI 0€30MaCHOr0 TMOBEACHUS Ha
TPaAHCIIOPTE, Ha JOPOTrax, C JIEKTPUUECKUM U TEIUIOBBIM OOOPYIOBAHUEM B
JOMAIIHUX YCJIOBUSIX;

- c(OopMHPOBAHHOCTH HaBbIKa pedIeKCHH, MPU3HAHKE CBOETO IPaBa Ha OLIMOKY
Y TaKOTO K€ IpaBa y APYroro 4ejaoBeKa;

6) TPy10BOTr0 BOCIUTAHUA:

- AaKTUBHO€ YYacTUE€ B PCEIICHUHM NPaKTHUECKUX 3a1ad (B pamMKax CEMbH,
0o0pa3oBaTeIbHOW OpraHM3aluu, TropoJa, Kpas) TEXHOJOTHUYECKON H
COLMAIbHOM HAIPaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCJIE U (PU3UUECKUX 3HAHU;



e - HHTEpEC K MPAKTHUECKOMY M3YUEHUIO PO(ECCHii, CBA3aHHBIX C (PU3UKOIL;

e 7)3K0JOrH4e€CKOro BOCIIMTAHUSA:

e - OpHUCHTAIMs Ha MpUMEHeHUEe (U3NYECKUX 3HAHUM NAJs pelleHus 3aaad B
00JIaCTH OKpYXarouleld Cpeapl, IUIAHUPOBAHUS IOCTYNKOB M OLIGHKH UX
BO3MO>KHBIX ITOCJICACTBUM JIII OKPY’KAOIIEH CPEJIBL;

e - OCO3HaHHE IIOOAITBHOrO XapakTepa HKOJOTMYECKHUX IpoOJieM W myTell HX
pELICHNS;

e 8) aganTauMu K M3MEHAIIUMCH YCJOBHUAM COUMAJIBHOH M NPHUPOIHON
cpeabl:

e - NOTPEOHOCTh BO B3aMMOJCHCTBUM MpPH BBIINOJIHEHUU HCCIEIOBAaHUN H
MPOEKTOB (PU3MYECKOW HAIPaBICHHOCTH, OTKPBITOCTh OMbBITY W 3HAHUSM
APYTHX,

e - TOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEpE3 IPAKTUYECKYIO
NEATEIbHOCTB;

e - TOTPEOHOCTH B JOPMHUPOBAHUH HOBBIX 3HaHUH, B TOM 4HcIie (GOPMYIUPOBATH
u7eH, MOHITHS, TUIIOTE3bl O PU3NIECKUX OOBEKTAX U SIBJICHUSAX;

e - 0CO3HaHuE AePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00J1acTH
pu3uKwy;

e - IUIAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHU;

e - CTPEMIJICHHE aHAIM3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPOJIbIL, 0OIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3UYECKUX 3HAHUIA;

e - OLEHKA CBOMX JEHUCTBUM C YYETOM BIIMAHUSA HA OKPYXKAIOLIYI0 CpPeEny,
BO3MOXHBIX TJI0OAJILHBIX MOCIIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBOeHUs IpOorpaMmbl IO (PU3MKE HA yPOBHE OCHOBHOTO OOIIIEro
oOpa3oBanusi y oOydatomierocss OyayT cGOPMHPOBAHBI MeTalpeIMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINE TI03HABATEIbHBIE YHUBEPCAILHbIC YIeOHbIE NCHCTBH,
KOMMYHUKAaTHUBHBbIC  YHUBEpCAbHbIC Yy4eOHbIE  JEHCTBUS, PETyJSTHBHBIC
YHUBEPCAIbHBIE YU€OHBIC JCHCTBYSI.

Io3HaBaTe/ibHbIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1elHCTBUA

ba3oBble JJornuyeckue aelicTBUA:
e BBIBIKITH W XapaKTEPU30BaTh CYIIECTBCHHbIC NPU3HAKH OOBEKTOB
(SIBIICHMI);
e YCTaHABJIMBATh CYIICCTBCHHBIM MPU3HAK KJIaCCU(UKAIIMN, OCHOBAHUS JIJIST
00001IICHNS U CPABHEHMUS;



BBISIBIISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX (haKTaX,
JTAaHHBIX U HAOJIIOICHUSAX, OTHOCSIIUXCS K (PU3UUECKHUM SIBICHUSIM;
BBISIBIISITh MIPUYMHHO-CJICACTBEHHBIE CBSI3M NMPHU HU3yYEHHH (DU3HUECKHX
SIBJICHUU U ITPOLIECCOB, JAEJIATh BBIBOBI C HCII0JIb30BAaHUEM JE€AYKTHBHBIX U
VMHAYKTUBHBIX YMO3aKJIIOUEHUN, BBIJBUIaTh THMIIOTE3bI O B3aUMOCBS3SX
(U3UYECKUX BEJIMYHH;

CaMOCTOSATENbHO BEIOMPATh C1I0co0 perieHus yaeOHoi pu3nyeckoi 3a1adu
(cpaBHEHHE HECKOJBKMX BAapUaHTOB peELIeHHsA, BbBIOOp Haubomee
HNOAXOSAILIETO C YYETOM CAMOCTOSITENIbHO BBIJCICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarejbLCKHeE AeCTBHA .

UCII0JIb30BaTh BOIIPOCHI KaK UCCIEA0BATENLCKUI MHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBLHO COCTABJICHHOMY IUIaHY OIIBIT, HECJIOKHBIN
(U3NUECKUN HKCIEPUMEHT, HEOOJBIIOE HCCIEA0BaHUE (PU3UUECKOIO
SIBJICHUS;

OLICHMBAaThb HAa MPUMEHUMOCTh M  JIOCTOBEPHOCTh HH(POPMALIHIO,
MOJIyYEHHYIO B XOJI€ UCCJIECAOBAaHUS WM SKCIIEPUMEHTA,;

CaMOCTOSTENBbHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOIbI 10 PE3YJIbTaTaM
NPOBEIEHHOr0 HAOIOAECHNUS, OIIBITA, UCCIIENOBAHMS;

OPOTHO3UPOBAaTh BO3MOXHOE JajbHeWlllee pa3BUTHE (PUINYECKUX
MPOLIECCOB, a TAKXKE BbIABUTATH MPEIOI0KEHHUS 00 X Pa3BUTUHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

NPUMEHSThH PA3JIMYHbIE METO]Ibl, UHCTPYMEHTHI U 3alPOCHI PU OUCKE U
oTOOpe MHpOpMAIMK WIM JAaHHBIX C Y4ETOM MPEIJIOKEHHON y4ueOHOM
dbuzuveckoit 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUJOB U (POPM MpECTABICHNUS;

CaMOCTOSITEIbHO BBIOMpaTh ONTUMAIbHYIO (OpMYy MpeacTaBICHUS
uHbOpMAIIMM W WUIIOCTPUPOBATh peIIaeMble 3a/ladd  HECJIOKHBIMU
CXeMaMH, TuarpaMMaMu, UHOU rpapuKod U X KOMOUHAIUSIMU.

KomMMmyHuKkaTHBHBIE YHHUBEpPCaJbHble Yy4eOHbIE 1eCTBHS:

B XOJI¢ OOCYXACHHUS y4eOHOTO Marepuaya, pe3ysbTaToB JabopaTOpPHBIX
paboT ¥ IPOCKTOB 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKa3bIBaTh HJCH, HAIlCJICHHBIC Ha pPEIICHUE 3a7add W TIOJJIepIKaHue
OaroskenaTeIbHOCTH OOIICHYS

COIIOCTaBJISITh CBOM CYXKJICHHS C CYXIACHHSAMH JPYTHX Yy4aCTHUKOB
auaniora, 0OHapyXKUBATh Pa3JIMYKe U CXOJCTBO MO3HIINN;

BBIPa)XaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MTUCHbMEHHBIX TEKCTaX;



MyOJIMYHO MPEICTABIATH PE3YJIbTaThl BHITOJIHEHHOTO (DU3UIECKOTO OIThITA
(9KCIIEpUMEHTA, UCCIIEI0BaHMs, IPOEKTA);

MOHUMATh M UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHTHOW U MHIUBUTYTbHON
paboTHI TP PEIICHNH KOHKPETHOW (PU3UIECKOM MPOOIIeMBbI;

NPUHUMATh LIEJIM COBMECTHOM JIeATEIbHOCTH, OPTaHU30BHIBATH JICHCTBUSL
mo e€ MOCTIDKEHHUIO: paclpeneiisaTh pPOoJiM, OOCYXKIaTh MPOILECCHl H
Pe3yNbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHUSI HECKOJILKHX JTFOICH;
BBITIOJTHATH CBOIO YacTh PaOOTHI, TOCTHUTask KAYECTBEHHOTO pe3yJbTara Tio
CBOEMY HAIIPaBJICHUIO ¥ KOOPAUHUPYS CBOU ICUCTBUS C APYTUMU YJICHAMA
KOMaH]IbI;

OIICHMBAaTh KaueCTBO CBOErO BKJIaJa B OOIIMU MPOJYKT MO KPUTEPHUSM,
CaMOCTOSTENbHO C(HOPMYTUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUS.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE YUeOHbIe 1eiicTBUSA

Camoopranuzanus:

BBISIBIISITH MTPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOIIUX
JUIsL petieHust GU3NUeCcKuX 3HaHU;

OpPUEHTUPOBATbCSI B  Pa3IMYHBIX MOJXOJAaX MPHUHATUS  PELICHUN
(MHOUMBHUIyaJIbHOE, TPUHSITHE PELICHUS B TPYIIE, NPUHITHE PELICHUN
rpymnmon);

CaMOCTOSITENbHO COCTABIISATh AITOPUTM PEIICHUs PU3NIECKON 3aja4u WU
IUIAaHA HCCJIE0OBAHUS ¢ YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATH MpEAJiaraéMble BapUaHThI PEIICHUI;
JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, 3MOIIMOHAJIbHBIA HHTEJJICKT:

JIaBaTh aJICKBAaTHYIO OLIEHKY CUTYaIlMH U Mpe/jiaraTh IUiaH €€ U3MEHEHHUS;
OOBSICHATh MPUYMHBI  JOCTHXKEHHS (HEJOCTHXKEHHS) Ppe3yJbTaToB
NeSTEIbHOCTH, J1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBBI B JICSITEIHLHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS
(GuU3NUeCKOTO0 UCCIENOBaHMWS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
0OCTOSITENICTB, M3MEHUBILIMXCS CHUTYyallMil, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILMX TPYIHOCTEW;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEIU U YCIOBUAM;

CTaBUTb C€0sl HA MECTO JIPYroro YeJIOBEKa B X0/1€ CIIOpa UM JUCKYCCHUHU Ha
HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;
IpU3HaBaTh CBOE NMPaBO HA OLIMOKY PH pelieHNH (GU3NYECKUX 33a]a4 WK
B YTBEPIKJCHUSX HA HAYYHbIE TEMbI U TAKOE K€ MPaBO JAPYroro.

HPEIMETHBIE PE3YJIBTATBI



K xoHIiy oOyuenus B 7 Kiaacce npeIMeTHbIE pe3yJIbTaThl HA 6230BOM YPOBHE
JOJKHBI OTpaXaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCST YMEHHI:

UCIIOJIb30BaTh MOHATHA: (PU3MYECKHME U  XUMHUYECKUE  SIBIICHUS,
HaOJII0/IeHUE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, SAUHUIIBI (PU3NYECKHX
BEJIMYUH, aTOM, MOJIEKYJa, arperarHble COCTOSIHUS BellecTBa (TBEPIOE,
KUAKOE, Ta3000pa3Hoe), MEXaHWYEeCKO€ [BIKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSMOJIMHEHHOE), TPAEeKTOPHUS, PaBHOJICHCTBYIOIAS
cuma,  gedopmanus  (ympyras, — IUIacTHYeCKas),  HEBECOMOCTb,
COOOIIAIOIHECS] COCY/IBI,

paznu4arh sBieHus (Iuddy3us, TEIIOBOE IBWKCHHE YaCTHIl BEIICCTRA,
paBHOMEpPHOE [JIBIDKEHHE, HEPaBHOMEpPHOE JBIDKEHUE, HHEPIUS,
B3aMMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3AKPEIUIEHHOW OCHIO
BpalleHus, epeada JaBieHus TBEPABIME TEIaMU, KUIKOCTIMHU U Ta3aMHu,
arMocdepHOe JaBjeHUE, IUIAaBaHUE TeN, MPEBpPAICHUs MEXaHW4eCKOu
SHEPTUH) TI0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NIECKOE SBJICHUE,

pacmo3HaBaTh MPOSIBICHHE M3YYCHHBIX (U3NUECKUX SIBICHUH B
OKpY>KalolieM MHUpE, B TOM YHCJE (PU3UYECKHE SBJICHUS B TPHUPO/IE:
NpUMEPHI IBIKEHUSI C PA3IMYHBIMU CKOPOCTSIMH B JKUBOW U HEXHBOU
npupoje, ACHUCTBUE CWIBI TPEHUS B TPUPOJEC U TEXHUKE, BIMSHUE
atMoc(EepHOTO JTaBJICHNs Ha KUBOW OPTaHW3M, TUIaBaHUE PBIO, phIYaru B
TENle YeNI0OBEKa, MIPU 3TOM MEPEBOAUTH MPAKTUIECKYIO 3a/1a4y B YUCOHYIO,
BBIJICISATH CYIICCTBEHHBIE CBOMCTBA (MMPU3HAKHN) (PU3NUECKUX SBICHHUIA,
OTIMCHIBATh U3yUEHHBIC CBOMCTBA TeN U (PU3UUYECKHE SBICHHUS, UCTIOIb3YS
dbu3nyeckre BeMMUUHbI (Macca, 00bEM, IIIOTHOCTH BEILIECTBA, BPEMsI, IyTh,
CKOpOCTb, CPEIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TSKECTH, BEC TENa,
CuJIa TpeHusl, JaBjieHre (TBEPIOTO Tena, )KUIKOCTH, Ta3a), BRITAIKUBAIOIIAsT
CWJa, MeXaHW4eckas pabdoTa, MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI,
KOA(POUIMEHT TMOJE3HOTO ACHCTBHS MEXaHHU3MOB, KHHETHYECKas U
NOTCHIIUATbHAS DHEpPTUs), NPH OINWCAHWW TPABWILHO TPAKTOBATh
(bU3UYECKUI CMBICI UCTIOB3YEMbIX BEJIMUUH, UX 0003HAUYECHUS U €UHULIBI
GU3MUECKUX BEIWYWH, HAXOAUTh (HOPMYJIBI, CBSI3BIBAIOIINE JTaHHYIO
GU3NUECKYI0 BEIUYMHY C JPYTMMH BEIHMYMHAMHU, CTPOWTH Tpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIIMYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKUE SBJICHHUS U TPOIECCHI,
UCIIOJIb3Ys MpaBUjIa CJIOXKEHUs cUIl (BOJIb OJHOM NpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumena, npaBuIO paBHOBECHs pbluara (0J10Kka),
«30JI0TO€ TMPaBWIO» MEXAaHUKH, 3aKOH COXPAaHEHUS MEXaHU4ECKOM



OHEPTUM, MpPU OSTOM J1aBaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKCHUE,

O0OBACHATH (PU3MUECKHE SIBJICHUS, IPOIIECCHI M CBOWCTBA T, B TOM YHUCJIE
M B KOHTEKCTE CHUTyallul NPaKTUKOOPUEHTHUPOBAHHOI'O Xapakrepa:
BBISIBIISITh IPUYMHHO-CJICJICTBEHHBIE CBA3U, CTPOUTH 00BsICHEHUE U3 1—-2
JIOTUYECKHX IIaroB C OMOPOM Ha 1—2 M3y4yeHHBIX CBOICTBA (PU3UUECKUX
SBJICHUH, (PU3MUYECKHUX 3aKOHA UK 3aKOHOMEPHOCTH;

pelmaTe pacy€THble 3a7auu B 1—2 NEUCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopmyIibl, cBA3bIBaIONME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHAIIN3a
YCIIOBUS 3a/1a4¥ 3alIUCHIBATh KPAaTKOE yCIOBUE, MOACTABISATh PU3NUECKUEC
BEJIMYUHBI B (POPMyJIbI U MPOBOJAUTH PAaCU€Thl, HAXOIUTh CIPABOYHBIC
JlaHHbIE, HEOOXOAMMBIE JUIsl PEUICHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD
NOJIyY€HHOM (PU3UUECKON BEIMYUHBI;

pacro3HaBaTh MPOOJEMbI, KOTOPBIE MOKHO PEIIUTh MpPU MOMOIM
($U3NUECKUX METOJIOB, B OTMCAHUU UCCIIEA0BAHUS BBIIEIATh IPOBEPSAEMOE
NPEANOJIOKEeHNE (TUIIOTE3Y ), pa3INuaTh U UHTEPIIPETUPOBATH MOJTyYEHHbINA
pe3yNbTaT, HaXOJUTh OLIMOKKA B XOJE OIbITA, JEJaTh BBIBOJABI IO €ro
pe3yJbTaram;

OPOBOJAUTH OMNbBITBI MO HAOMOAEHUIO (PU3WYECKUX SIBICHUA WM
bu3znuecKux CBOMCTB Tel: (OPMYIUPOBATh MPOBEPSIEMBIE P EATIO0KEHHS,
coOuparb yCTAaHOBKY U3 MPENJIOKEHHOT0 000PYI0BaHUs], 3aMMUCHIBATH X0
onbiTa U GOPMYIUPOBATH BHIBOBI;

BBITIOJIHATD NPSIMbIE MU3MEPEHUS PACCTOSIHMS, BPEMEHHM, MAacCChl Teja,
00bEMa, CWIBI U TEMIEpPaTypbl C MCIOJb30BAHUEM AaHAJIOTOBBIX U
M(POBBIX TPUOOPOB, 3aMUCHIBATh MOKa3aHUS TPUOOPOB C YUETOM
3aJ1aHHOM aOCOJIFOTHOM MOTPEIIHOCTH U3MEPEHUH;

IPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJTHOU (PU3HUECKON BEIMYUHBI OT
JIpPYyrol € HCIOJIb30BAHUEM MPAMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH
PaBHOMEPHO ABHUXKYILEr0Cs Te€Ja OT BPEMEHH JIBUKEHUS TEJIA, CHUITbI TPEHUS
CKOJIbXXEHHsI OT Beca Tena, KauecTBa OOpabOTKM MOBEPXHOCTEH Ten U
HE3aBUCHMOCTH CHJIbI TPEHUS OT IUIOMIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
YIPYTOCTH OT YAJIMHEHUS] TPYXKUHBI, BBITAJIKUBAIOIIEH CUIBI OT 00bEMa
MOTPYKEHHOW YaCTH TeNA U OT INIOTHOCTH KUIAKOCTH, €€ HE3aBUCUMOCTU
OT TUIOTHOCTH TeJNa, OT IIyOMHBI, Ha KOTOPYIO MOTPYXKEHO TEJNO, YCIOBUI
IUIaBaHUsl TeJl, YCIIOBUW paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4e€OHOTO HCCJEeOBaHMsI, COOMpATh YCTAHOBKY M
BBINIOJIHATh M3MEPEHUs], Ceays MPEAJIOKEHHOMY IUIaHy, (PUKCHpOBATH
pe3yabTaThl MOJYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMUYMH B BUJEC



NpPEIJIOKEHHBIX TaOMuI] U TpaduKoB, JeNaTh BBIBOJBI MO pe3yibTaTam
UCCJIEIOBAHMS;

NPOBOJIUTH KOCBEHHbIE H3MEpEeHHsS (U3MUECKHX BEIUYUH (IUIOTHOCTH
BELIECTBA )KUJIKOCTH M TBEPJOTO TENA, CUJIA TPEHUS CKOJIbIKEHUS, JaBJICHUE
BO3/yXa, BBITAIKMBAIOIAs CHWIA, JACHCTBYIOIIAs Ha IMOrPYXKEHHOE B
KUAKOCTh  TeNO, KOAIPPUUUEHT MOJE3HOrO0 JEHUCTBHUS  MPOCTBIX
MEXaHU3MOB), CIENysl NPEIJIOKEHHON WHCTPYKLMU: IPHU BBINOJHEHUU
U3MEPEHUN COOMpaTh HKCIEPUMEHTAIBHYI) YCTAHOBKY U BBIYUCIHITH
3HaY€HUE UICKOMOW BEJTMUMHBIL;

c00JII01aTh MPaBUIIa TEXHUKKU 0€30TaCHOCTHU pH paboTe ¢ 1ab0paTopHbIM
000py/I0BaHUEM;

YKa3bIBaTh MPHUHIMIIBI AEUCTBUS NMPUOOPOB U TEXHUYECKHUX YCTPOMCTB:
BEChI, TEPMOMETP, JAUHAMOMETpP, COOOIIAIOIIUECST COCYIbI, OapoMmeTp,
pblyar, MOJBUKHBIN U HEMOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTh;
XapakTepU30BaTh MPUHLMUIBI JEUCTBUS U3YYEHHBIX NpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM Ha HX omNucaHus (B TOM YHCIE:
HNOAIIMITHUKYA, YCTPOMCTBO BOJAONPOBOAA, THUIPABIMYECKUN Mpecc,
MaHOMETp, BEICOTOMEP, NOPIIHEBON HACOC, APEOMETP ), UCTIOJIb3YsI 3HAHUS
0 CBOICTBaX (PU3UUECKUX ABICHUN U HEOOXO0AUMbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJAUTH TNpUMEpHl  (HaXOAWTh  HH(GOpPMALMIO O  MNpHUMEpax)
NPaKTUUYECKOTO HCIOJb30BaHUS (U3MUECKUX 3HAHUM B TMOBCEIHEBHOM
KU3HU U1 oOecrieueHust 0€30MacHOCTH IPU 0O0palleHuu ¢ Npudopamu u
TEXHUYECKUMH YCTPOMUCTBAMHU, COXPAHEHUS 30POBbS U COOJIIOIEHUSI HOPM
HKOJIOTUYECKOTO MOBEJEHUS B OKpPYXKAIOIIEH Cpee;

OCYILIECTBIATH OTOOp MCTOYHMKOB HHPopmanuu B HHTepHeTe B
COOTBETCTBUHU C 33JJaHHBIM TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUA M TYTEM CpaBHEHUS Pa3jMYHbIX HCTOYHUKOB BBIJCIATH
nH(OpMaNKio, KOTOpas SIBISETCS MPOTUBOPEUYMBON WM MOKET OBITh
HEJIOCTOBEPHOMU;

UCIIOJIb30BaTh MPHU BBHIMOJHEHUH YUEOHBIX 3alaHUN HAYYHO -MIOMYJISIPHYIO
auTeparypy GpU3u4ecKoro coAepKaHusl, CIIPaBOYHbIE MaTepHUAIIbI, PECYPCHI
ceru  HMHrepHer, Binagerp nNpuEMAMM  KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAITUN U3 OJHON 3HAKOBOM CUCTEMBI B JPYTYIO;
c03/1aBaTh COOCTBEHHBIE KPaTKUE MUChbMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMAIMK (PU3UIECKOTO COJIEPKAHUS, B TOM
qycJie MyOJIMYHO J1eNaTh KpaTKUe COOOIIEHHS O pe3ylbTaTax IPOEKTOB WK
y4€OHBIX UCCIEIOBAHUMN, IPU ITOM T'PaMOTHO HUCMOJb30BaTh N3YUEHHBINA



NOHATUIHBIA ammapaT Kypca (QH3UKH, COMPOBOXAATh BBHICTYIICHHUE
TP E3CHTALUEN;

MpPU BBIMIOJIHEHUHM YYEOHBIX MPOEKTOB M MCCJENOBAHUN pacTpenelisiTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMHU 3a/1a4aMy,
CIEAUTh 34 BBINOJHEHUEM IUIAHA JCHUCTBUM, aJCKBAaTHO OILICHUBATH
COOCTBEHHBIN BKJIAJ B  JIEATEIBHOCTh  TPYIIbI, BBICTpaUBaTh
KOMMYHHKATUBHOE B3aUMOJIEUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIINX.

K koHiry o0yuenus B 8 kjacce npeaMeTHbie pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYYAIOIIMXCSl YMEHUM:

MCTOJIb30BATh MOHATHS: Macca U Pa3MepPbl MOJIEKYJI, TEIUIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arpPETaTHbIE COCTOSHUS BEMIECTBA, KPUCTAJUIMYECKUE U
amop(HbIe TeJa, HACBIIMIEHHBIH W HEHACBIIMIEHHBIH TMap, BJIAXKHOCTbH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSI SHEPIrUs, TEIUIOBOM JIBUTATElNb,
AJIEMEHTAPHBIN AIEKTPUUECKUAN 3aAPSi, IJIEKTPUUECKOE MOJIE, IPOBOIHUKA
U TUDJIEKTPUKU, TIOCTOSHHBIN 3JIEKTPUUECKUN TOK, MArHUTHOE MOJIE;
paziuuarh SBJICHUS (TEIJIOBOE pACIIMPEHUE U C)KaTue, TeIionepenaya,
TEIJIOBOE PAaBHOBECHUE, CMAYNBAHUE, KANWJUISIPHBIC SIBJICHUS, UCTIAPEHUE,
KOHJICHCAIIUs, IJIaBJICHUE, KpHUCTAUIM3alus (OTBEPJECBAHKE), KHUIICHHE,
TeIJIonepeaaya (TETIOMpPOBOIHOCTD, KOHBEKIIHUSI, U3JIy4CHHE),
ANIEKTpU3alus TeJl, B3aUMOJICUCTBUE 3aPAI0B, JEUCTBUS BIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMBbIKaHHUE, B3aUMOJECUCTBUE MATrHUTOB, JCHCTBUE
MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS UH]TYKIINS )
[0 OMNHWCAaHUID MX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UIECKOE SIBJICHUE;

pacmo3HaBaTh TMPOSBJICHUE W3YYCHHBIX (DU3UYECKUX SBJICHUNA B
OKpY)KaloIlleM MHpE, B TOM YHCJE (PU3UUECKHE SBJICHUS B TMPUPO/IE:
MMOBEPXHOCTHOE HATSKCHUE M KaNWUBIPHBIE SBICHUS B TMPUPOJE,
KpUCTAUIbl B mpupoje, uziaydeHue CoJHIa, 3aMep3aHue BOJ0EMOB,
MOpcKue Opu3bl, 00pa3zoBaHUE POCHI, TYMaHa, UHEs, CHETa, DJIEKTPUUECKUC
ABJCHUST B atMoc(epe, IEKTPUUECTBO KUBBIX OPTraHU3MOB, MarHUTHOE
noJie 3eMJtu, IpeiiQ MoFOCOB, POJIb MATHUTHOTO TTOJIS JIJIS )KU3HU Ha 3eMUIE,
MOJIIPHOE CHUSIHUE, TPU 3TOM IMEPEBOJIUTH MPAKTUUECKYIO 3a1ady B
yueOHY10, BBIJEIATh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKK) (PU3MUECKUX
SIBJICHUM;

OTIMCHIBATh U3yUYCHHBIC CBOMCTBA TE M (PU3MUECKUE SBIICHUS, UCTIOIb3YS
(bu3nYecKre BEMMUHUHBI (TeMIepaTrypa, BHYTPEHHSISI SHEPTHs, KOJIUIECTBO
TEIUIOTHI, YJENbHAsA TEIUIOEMKOCTh BEIIECTBA, YHAEIbHAS TEIUIOTA
IJIaBJICHUS, yJeNbHAs TeIioTa MapooOpa3oBaHWs, yAeidbHAs TEIioTa
CropaHus TOIUTMBA, KOY(POHUIIMEHT TIOJE3HOTO JACHCTBHS TEIJIOBOU



MalIHbI, OTHOCUTEIIbHAS BIAXKHOCTh BO3/lyXa, JIEKTPUUECKUN 3ap s, CWa
TOKA, JJICKTPUYECKOE HAIPSIKEHUE, COINPOTUBJICHUE IPOBOJIHHUKA,
yJIelbHOE COMPOTHUBIICHHE BEIIECTBA, pa00Ta U MOITHOCTH AJIEKTPUYECKOTO
TOKa), TpPU ONHCAHUHM TPABWIHLHO TPAKTOBAThb (PU3UUECKHI CMBICT
UCIIOJIb3yEMBIX BEJIMYMH, 0003HAYEHUS U €UHUIIBI (PU3NUECKUX BEIUYHH,
HaxXoAuTh (POPMyIIbI, CBA3BIBAIOIIME TaHHYI (PU3NUECKYHO BEJIMYHUHY C
JIPYyTMMU BEIWMYWHAMH, CTPOUTH TpapuKM W3YYEHHBIX 3aBUCHMOCTEH
(bU3NYECKUX BEITMYNH,

XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKUE SBJICHHUS U TPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJSIPHO-KMHETUYECKON TEOPUH
CTPOEHHMSI BELLIECTBA, MPUHLMI CYNEPIO3UIMH MOJIEH (Ha KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsa, 3aKkoH Oma 11 yJacTKa LEeNH, 3aKOH
Jlxoyna—JleHua, 3akoH COXpaHEHUsl SHEPT UM, IPU 3TOM J1aBATh CJIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3aMHUCHIBATh €r0 MAaTEMATUYECKOE BHIPAXKEHUE;

OOBSICHATHh (PU3NUECKUE MPOLECCHl U CBOWCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CUTYaluil MPAaKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BbISBILITH
NPUYMHHOCJIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHUE U3 1—2 JIOTHYEeCKUX
IaroB ¢ ONoOpoil Ha 1-2 K3y4YEHHBIX CBOMCTBA (PM3UUECKUX SIBJICHUIA,
(bu3NUEeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemath pacu€THble 3aaud B 2—3 JEWCTBUS, HMCHOJIb3Ys 3aKOHBI U
dbopMyIbl, CBs3bIBaIONIME (PU3UUECKHE BEIUYMHBI: HA OCHOBE aHAIM3a
YCJIOBHSI 3a/laud 3alHUChIBaThb KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX JJI1  pEIIeHWs 3aJauyd, BbIOUpaTh 3aKOHbI M (HOPMYJIbIL,
HEoOXoAuMBbIE i €€ pelleHHsl, TPOBOJAUTh Pacy€rbl U CpPaBHUBATH
MOJIyY€HHOE 3HaY€HUE (PU3NUECKOI BEIIMUMHBI C U3BECTHBIMU JIAHHBIMU;

pacro3HaBaTh MPOOJEMbI, KOTOPBIE MOXHO PEIIUTh MPU TOMOIIHM
(Gu3NUEeCKUX METOJO0B, UCHOJIb3Ys OMUCAHUE HCCICAOBAHUS, BBIACIATH
npoBEpsieMOE TMPEANOJIOKEHNUE, OLEHUBATh IMPABWILHOCTh MOPSAKA
NPOBEACHUSI UCCIICIOBAHMUS, I€TIaTh BBIBOIBI,

OPOBOJAUTH OMNbITBI 10 HAOMIOACHHIO (PU3MYECKUX SBJICHUN WU
bu3nuecKux CBOUCTB TeN (KaWUISIPHBIC SIBJICHHUS, 3aBUCUMOCTD JIaBJICHUS
BO3JyXa OT ero 00bEMa, TeMIeparypbl, CKOPOCTH MPOIIECCA OCTHIBAHUS U
HarpeBaHusl MpU M3JIYYEHUH OT IIBETAa HM3JIy4yarolleil (MOTJIONIAOIIEi)
MOBEPXHOCTU, CKOPOCTh UCTIAPEHUS BOABI OT TEMIIEPATyphl KUJIKOCTH U
IUIOMAAA €€ TIOBEPXHOCTH, OJJICKTpHU3AMsA TEI W B3aUMOJICMCTBUE
AIIEKTPUYECKUX 3apsIOB, B3aUMOJCHCTBHME TOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allusl MAarHUTHBIX IIOJIEM MOCTOSHHBIX MAarHUTOB, JEHUCTBUS
MarHiTHOTO TOJIi Ha MPOBOJHUK C TOKOM, CBOMCTBAa JJIEKTPOMArHUTA,
CBOMCTBA AJEKTPOJBUTraTeNsi MOCTOSHHOTO TOKa): (OpMynupoBarh



IIPOBEPSAEMBIE MPEAIIOI0KEHUS, COOUPATh YCTAHOBKY M3 NPENJIOKEHHOIO
000pyI0BaHUs, OMMCHIBATH X0/ OTIbITA U (POPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATD MPSIMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBLHOMN BIAKHOCTU
BO3/lyXa, CWIbl TOKA, HANPSOKEHUS C HCIOJB30BAHUEM aHAJIOTOBBIX
npuOOpOB U AATYUKOB (PU3UUECKUX BEIMYUH, CPABHHUBATH PE3YJbTaTh
U3MEPEHUN ¢ YUETOM 33JaHHOW a0COFOTHOM MOTPEIIHOCTY;

NPOBOJIUTH HCCIIEA0BAHUE 3aBUCUMOCTH OJTHON (PU3UUECKON BETMUUHBI OT
JPYroMl ¢  WCIHOJb30BAHUEM TMPAMBIX HM3MEPEHHM  (3aBUCUMOCTb
COINPOTHUBIICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOLAJH IIONEPEYHOrO
CEYEHUS U YJIETBbHOIO CONIPOTUBIICHUS BEIIECTBA IPOBOJHUKA, CUJIBI TOKA,
UAYIIEr0 4epe3 NPOBOJHMK, OT HaNpsDKEHUWsS Ha  NPOBOJHUKE,
UCCJIEIOBAHUE IIOCJIEAOBATEIIbHOTO M IAPAUICIIbBHOTO  COEAMHEHUM
NPOBOJHUKOB): IUIAHUPOBATh HCCIIEAOBAaHUE, COOUpaTh YCTaHOBKY U
BBIMIOJIHATh M3MEPEHHUs, CIENysl NPENJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJYyYEHHOU 3aBUCUMOCTH B BUJI€ TaOIMI U Tpa(UKOB, 1€NaTh
BBIBOJIBI I10 PE3YJbTaTaM HCCJIEIOBAHUS;

IPOBOJAUTh KOCBEHHBIE H3MEPEHUA (PU3MYECKUX BEIMYMH (yAeTbHas
TEINIOEMKOCTh  BEILECTBA, COINPOTUBJICHUE MPOBOJHUKA, paboTa H
MOUIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHUPOBATh M3MEPEHUs, COOUpATh
DKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIEAYs NPENJIOKEHHON MHCTPYKUMHU, U
BBIYHCIIATh 3HAYEHUE BEIUYHHBI;

co0JII01aTh MPaBUJIa TEXHUKHU 0€30MacHOCTHU ITPpU padoTe ¢ 1abopaTopHbIM
000py1I0BaHUEM;

XapakTepU30BaTh MPUHLMUIBI JEUCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMUCTB C OMOPOM Ha X OMHUCAHUS (B TOM UHCIIE: CUCTEMA
OTOIUICHUS JOMOB, TUTPOMETP, TapoBasi TypOHHA, aMIIEpMETP, BOJIbTMETP,
CUETUMK OAJIEKTPUYECKOW DHEPTUM, HIIEKTPOOCBETUTENbHBIE MPUOOPBHI,
HarpeBarelibHbIE  3JEKTPONpPUOOpPHl  (IpUMEpHI),  DIEKTPUUECKHUE
MPEIOXPAHUTENHU, IIEKTPOMArHuT, AIEKTPOJBUraTENb TOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAaX (PM3UUECKUX SBJICHUH M HEOOXOJMMBbIE
busnueckue 3aKOHOMEPHOCTH;

pacmno3HaBaTh MPOCTbIE TEXHUYECKHWE YCTPOWCTBA M H3MEPUTEIbHBIC
npUOOPHI IO CXEMaM U CXEeMATUYHBIM pPUCYHKaM (>KHJIKOCTHBIN TEPMOMET),
TEPMOC, TMCUXPOMETP, TMTPOMETP, JBUTarelb BHYTPEHHErO CrOpaHW,
AJIEKTPOCKOII, PEOCTAT), COCTAaBJIATh CXEMBbI SJIEKTPUYECKHUX Ieneh C
MOCJIEA0BATENBHBIM U APAJUIEIbHBIM COEIUHEHUEM 3JIEMEHTOB, pa3jinyas
yCIIOBHBIE 0003HAUYEHNUs FIIEMEHTOB AIEKTPUUECKHX LIeTei;

OPUBOAUTH MNpUMEpHl  (HaxoAuTh WHGOpPMALMIO O  TIPUMEPAX)
MPAKTUYECKOTO HMCIOJIb30BaHUS (PU3NYECKUX 3HAHWW B TOBCEIHEBHOU



XKHU3HU JIJ1s1 o0ecrieueHus: 6€30MacHOCTH MPU 00palleHnu ¢ Mpudbopamu u
TEXHUYECKUMH YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbSI U COOJIIOICHHSI HOPM
HKOJIOTUYECKOTO MOBEJAEHUS B OKPYXKAIOIIEH CPEE;

OCYHIECTBIISITH TNOHUCK HHGOpMauuu (U3HYECKOTO0 COJAEpXKaHUSA B
WNuTepHere, Ha OCHOBE HMCEIOUMXCS 3HAHUM M IIyTEM CpPaBHEHUS
JOTIOJIHUTENIbHBIX HCTOYHUKOB BBIIEISATh HH(POPMAIIIO, KOTOPast sIBIISIETCS
NPOTHUBOPEUHUBOM UM MOXKET OBITH HEOCTOBEPHOIA;

UCII0JIb30BaTh IIPU BBIMOJHEHUH YYEOHBIX 3aIaHUI HAyYHO-TIOMYJIPHYIO
JIUTEPaTypy (HPU3NUECKOTO COACpKaHus, CIIPABOYHBIE MAaTEPHUAIIBbI, PECYPCHI
cetu UHTepHer, BiIanerp nNpuéMaMM KOHCHEKTHPOBAHUSA TEKCTA,
npeoOpa3oBaHus HH(GOPMaALUMU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTb COOCTBEHHbIE MUCHMEHHBIE U KpaTKHE YCTHBIE COOOUICHUS,
000011as MHGOPMALIUIO M3 HECKOJbKUX MCTOYHUKOB (PU3HUECKOTO
COJEp>KaHMUs, B TOM YUCJIE ITyOJMYHO NMPEICTABIATh PE3YyIbTaThl IPOSKTHOM
WJIN UCCJIEI0BATENbCKOM AEATEIbHOCTH, IPU 3TOM I'PaMOTHO UCTI0JIb30BaATh
U3YUYEHHbIM TOHSATUHHBIMN anmapar Kypca (U3UKH, CONPOBOXKIATH
BBICTYIICHHUE MPE3EHTAIUEH;

IpU BBINOJHEHUH Y4YEOHBIX MPOEKTOB M HUCCIEAOBAaHUN (PU3MUECKHX
NPOILIECCOB pacupenessiTh OOS3aHHOCTH B TPYyMHNE€ B COOTBETCTBUU C
MOCTAaBJICHHBIMU 3a/1a4aMU, CJIEUTh 3a BHIIIOJHEHUEM IUIaHa JEHCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIIEHMBAaTb COOCTBEHHBIM BKJal B
JESTEIbHOCTh IPYMIIbl, BHICTPAuBaTh KOMMYHUKAaTUBHOE B3aUMOICHCTBUE,
NPOSIBIISiA TOTOBHOCTh pa3pelaTb KOHMIUKTHI.

K xoHIiy oOyuenus B 9 kiaacce npeIMeTHbIE pe3yJbTaThl HA 6230BOM YPOBHE
JOJKHBI OTpaXxaTh C(OOPMUPOBAHHOCTh Y OOYUAIOIIUXCST YMEHUI:

UCIIOJIb30BaTh TIOHATHSA: CHUCTEMa OTCYEra, MarepuaibHas TOYKa,
TPAEeKTOPHsI, OTHOCUTEIILHOCTh MEXaHUYECKOTO JIBIKEHHS, JTehopmMarms
(ympyras, mulacTh4eckas), TpEHHE, LEHTPOCTPEMHTEILHOE YCKOpEHHE,
HEBECOMOCTh M TIepPEerpy3Ku, IEHTP TKECTH, aDCOIIOTHO TBEPIIOE TEIo,
HEHTP TSHKECTH TBEPJIOTO TeNa, paBHOBECHE, MEXaHUYECKUE KOJeOaH!s U
BOJIHBI, 3BYK, HH(PPa3BYK U yIbTPA3BYK, AEKTPOMATHUTHBIE BOJIHBI, IITIKAJIQ
AIICKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M JTaTbHO30PKOCT,
CIIEKTPBI UCITYCKaHUs U TMOTJIONICHHs, anb(a, Oera- U raMMa-u3IydeHus,
U30TOTIBI, sIJIEPHAsi DHEPTETUKA,;

pasnuyarhk sBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJMHEWHOE
JBUKCHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBW)KEHUE, CBOOOIHOE
HaJeHue Tel, PaBHOMEPHOE JIBIKEHUE TI0 OKPY>KHOCTH, B3aUMO/ICHCTBIE
TEJNl, PEaKTUBHOE JBIDKEHUE, KoJiebaTenbHOE ABMKEHHE (3aTyXarollue U
BBIHYKJICHHBIC KOJICOaHWsI), PE30HAHC, BOJIHOBOE JIBIDKEHHE, OTPaKCHUES



3ByKa, MPSIMOJIMHEHHOE pacupOCTPaHEHHE, OTPAKEHUE W IPEIOMIICHHUE
CBETA, MIOJIHOE BHYTPEHHEE OTPAKEHNUE CBETA, PA3JI0KEHUE OEI0ro CBETa B
CIIEKTp M CJIO)KEHHE CIIEKTPAIbHBIX IIBETOB, JHMCIEPCHUSl CBETAa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHUE JMHEWYATOrO CIEKTpa
U3JIyYEHUs) IO ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOLIMX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh MPOSIBICHHE W3YYCHHbIX (U3MUECKHX SIBICHUHA B
OKpYXarolleM Mupe (B TOM 4Yucjie (U3HUECKHe SIBJIICHUS B MPUPOJE:
NPWIMBBI U OTJIMBBI, IBM>KEHUE TUIaHET COJTHEYHOM CUCTEMBI, pEAKTUBHOE
JNBWKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB IKUBOTHBIMHU,
3EMJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 3XO, LIBETa TeJ,
ONTUYECKHUE SIBJICHUS] B NPUPOJE, OMOJOTHYECKOe NEHCTBUE BUIMMOIO,
yIbTPa(pUOJIETOBOTO UM PEHTTEHOBCKOTO HM3JIyYE€HUHM, €CTECTBEHHBINA
pPaAMOAaKTUBHBIM (POH, KOCMHUYECKUE Jy4H, PaIUOAKTUBHOE H3ITyUEHHE
OPUPOJHBIX MHUHEpAIOB, JEHCTBUE PAJAMOAKTHBHBIX W3JIy4EHUA Ha
OpraHu3M 4YeloBeKa), IPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJICTSTh CYIIIECTBEHHBbIE CBOMCTBA (MpU3HAKK) (DU3UYECKUX
SIBJICHUM;

OTHUCHIBATh U3yYEHHBIE CBOMCTBA TeN U (PU3UUYECKUE SIBJICHUS, UCIIOIb3YS
¢u3nueckue BEIMYMHBI (CPEAHSE U MIHOBEHHAas CKOpPOCTb Tela MpHU
HEpPAaBHOMEPHOM JBH)KEHUH, YCKOpPEHHUE, MepeMelleHne, MyTh, YIrjoBas
CKOpPOCTb, CWJIAa TPEHHS, CHJA YNPYTOCTH, CHJIA TSIKECTH, YCKOPEHHE
CBOOOJHOTO TAaJCHUs, BEC Tea, HUMITYJbC Tella, WMIIYJbC CHIIBI,
MexaHudeckas padoTa M MOIIHOCTb, MOTEHIUAbHAs DSHEPrusl Tena,
MNOJHATOTO HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMATIbHASI SHEPTUs CHKAaTOU
NPYXUHBI, KHHETUYECKAast SHEPTHsI, IOJTHASI MEXaHUUEeCKasi SHEPT s, IEPUOJ
U 4YacToTa KoJieOaHuM, JUIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOpPOCTb CBETa, I[OKa3aTeidb NPEJOMIICHUS CpEnbl), MPHU OMNMHCAHUU
NPaBWIbHO TPakTOBaTh (PM3MUECKUH CMBICH HUCIOJIb3YEMBIX BEIMYUH,
0003HaYEHUS] U EIUHULBI (PU3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (DU3UUECKYIO BEIMYMHY C APYTUMHU BEIMYUHAMH,
CTPOUTH TPAPUKHN U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYUH;
XapakTepu30BaTh CBOMCTBA Tel, (PU3MYECKHUE SIBIEHUS M MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHS! PHEPTUH, 3aKOH BCEMHPHOTO TATOTEHMS,
OPUHIUI CYMNEPIO3UIMN CWI, MNPUHLUUI OTHOCUTEeNnbHOCTH [amues,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MUMIYJIbCa, 3aKOHBI OTPAXKEHUS U
MPEIOMIIEHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOTO YHCEN
IpHU SAIEPHBIX PEAKIUIX, TPU ITOM JaBaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3aIUCHIBATh €r0 MaTeMaTHYE€CKOE BHIPAKEHUE,



OOBACHATH (PU3NYECKHUE MPOLECCHl U CBOWCTBA T€Jl, B TOM YHUCJIE U B
KOHTEKCTE CUTyallUld MPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBISABILATH
IPUYMHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTh OOBICHEHUE U3 2—3 JIOTUYECKNX
1aroB ¢ OMOpPOM Ha 2—3 H3yYEHHBIX CBOWCTBA (PM3MUECKUX SIBICHHMA,
$u3nYeCcCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peliaTh pacu€THbIE 3a/1a41 (OMMPAOIIMECS HA CUCTEMY U3 2—3 ypaBHEHHUI),
UCII0JIb3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIIME PU3NUECKUE BETUIUHBIL: HA
OCHOBE aHAJIN3a yCJIOBUSA 33/1a41 3alMCHIBATh KPATKOE YCIOBUE, BBISBIITH
HEJIOCTAIOIIME WK U30BITOYHBIC IaHHbIE, BEIOMPATh 3aKOHBI U (HOPMYIIBL,
HEOOXOAMMBIE Il PEUICHUs, MPOBOJAUTh pacuy€rbl M OLECHHUBATh
PEATMCTUYHOCTD MOJTYYEHHOTO 3HAYEHUS (PU3NUECKON BETMUMHBIL;
pacrio3HaBaTb MPOOJIEMbI, KOTOPBIE MOKHO PEIIUMTh MPU HOMOIM
(u3NUECKUX METOJO0B, UCHOJIb3Ys ONUCAHUE HCCIEAOBAHUS, BBIACIATH
IIPOBEPSIEMOE MPEAIIOJIOKEHHE, OLCHUBaTh MPaBUIBHOCTb IOPSJIKA
IIPOBEJICHUS  WCCJENOBAaHMWS, JENaTh BbIBOAbI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUI U OTIBITOB;

OPOBOJAUTh OMNbITBI MO HAOMIOJEHUI0 (PUIUYECKUX SBICHUM WJIH
bu3znuecKkux CBOMCTB TeNl (M3ydeHue BTOporo 3akoHa HeroToHa, 3akoHa
COXpaHEHUs] PHEpPTUH, 3aBUCUMOCTb NEpHOJia KOJeOaHUH MPYKMHHOTO
MasTHHKA OT MAacChl I'py3a U KECTKOCTH NMPYKUHBI U HE3ABUCUMOCTH OT
aAMIUTUTYIbI MAIBIX KOJICOAHUH, TIPIMOJIMHEMHOE pacIpOCTPAaHEHHUE CBETA,
pasyiokeHue 0enoro cBeTa B CIEKTP, U3yYEHUE CBOMCTB M300paXeHUs B
IUIOCKOM 3€pKajie M CBOMCTB M300pa)keHHsl MpeAMeTa B coOuparoiei
JUH3Ee, HAOJIOJEHUE CIUIOUIHBIX M JIMHEWYaThIX CIEKTPOB H3ITYUEHHUS):
CaMOCTOSITENIbHO CcOOMparb yYCTaHOBKY W3 U30bITOYHOro Habopa
000pyA0BaHUS, OMMCHIBATH XO1 OIBITA U €r0 PE3yJIbTaThl, (POPMYIUPOBATH
BBIBO/JIbI;

IPOBOJUTH MTPU HEOOXOIUMOCTH CEPUIO MPAMBIX U3MEPEHUM, OTIpenersis
CpelHee 3HAYEHUE U3MEpsAeMO BelMWYWHBI (POKYCHOE pacCTOSHUE
cobuparonieit JHMH3bI), OOOCHOBBIBaTH BBIOOpP cIOCO0a H3MEpEHUs
(M3MEpUTETHLHOTO TIPHUOOPA);

NPOBOJUTH HCCJEOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEIMYHUH C
UCII0JIb30BaHUEM MPSMbBIX U3MEPEHU (3aBUCUMOCTh ITyTH OT BPEMEHH TTPpU
PaBHOYCKOPEHHOM JBWXKEHHM 0€3 HadalbHOW CKOPOCTH, IEpHoJia
KOJIeOaHUN MaTeMaTUyeCKOro MasiTHUKAa OT JJIMHBI HUTH, 3aBUCHUMOCTH
yrila OTPaXEHWs CBETa OT yIJia MaJeHUs U yIijla MPEJOMIICHHS OT yria
NajJieHus): IUIAHUPOBAaTh HCCJEAOBAHUE, CaMOCTOSITENIbHO COOUparh
YCTaHOBKY, (HUKCHpPOBATh pPE3YyIbTaThl TOJYYEHHOW 3aBUCHUMOCTH



¢u3nyeckux BEIWYUH B BUAE TaONmMI U TpaduKOB, JENaTh BBIBOJBI IO
pe3yibTaraM UCCIeI0BaHMS;

NPOBOJIUTH KOCBEHHBIE H3MEPEHUsI (U3MUECKUX BEIMYUH (CpemHss
CKOPOCTb U YCKOpPEHHE Tella MPU PaBHOYCKOPEHHOM JIBXKEHHUHU, YCKOPEHIEe
CBOOOJHOrO MaJeHUsA, >KECTKOCTh MPYKUHBI, KOA(D(OUIMEHT TpEeHUs
CKOJIb)KEHUS, MeXaHnueckas paboTa W MOIIHOCTb, 4acTOTa U MEPHO[
KOJe0aHUH MaTeMaTU4eCKOTO W TMPY>KUHHOTO MAasiTHUKOB, ONTHYECKas
cuia coOuparomel JMH3bI, pPaguOaKTUBHBIN (OH): IJIAHUPOBATH
U3MEpeHHsi, cOOHMpaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBITIOJIHSTH
U3MEpEeHHs, CIeNysl MPEIOKEHHON MHCTPYKIUU, BBIYUCIATH 3HAYCHHE
BEJIMYUHBI U aHATM3UPOBAThH MOJTy4EHHBIE PE3YJILTAThI C YUETOM 3a/IaHHON
MOTPEIIHOCTU U3MEPECHU;

co0JII01aTh MPaBUJIa TEXHUKHU 0€30MacHOCTHU ITPU padoTe ¢ 1abopaTopHbIM
000py/I0BaHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKA WU3YYECHHBIX (PU3UYECKUX MOJICICH:
MaTepualibHas TOYKa, a0COJIOTHO TBEPAOE TENO, TOUYCYHBIN MCTOYHHK
CBETa, JIy4, TOHKAas JINH3a, IUTaHeTapHas MO/IeNb aTOMa, HYKJIOHHAs! MOJIElb
aTOMHOTO S71pa;

XapaKTepU30BaTh TNPHUHIMUIBI  JEHCTBUS HM3YUYEHHBIX MPUOOPOB U
TEXHUYECKHX YCTPOMCTB C OMOpPOW HAa HX ONUCaHUs (B TOM YHCIIE:
CIUIOMETp, NTaTYMKHU TOJIOKEHUSI, PACCTOSIHUS M YCKOPEHUS, PaKera,
9XO0JIOT, OYKH, Tepuckor, Qoroanmapar, ONTHYECKUE CBETOBOJIBI,
CIIEKTPOCKOII, J1I03UMETp, Kamepa BuibcoHa), HCHoib3ys 3HAHUS O
CBOMCTBax (U3MUECKUX SBJICHUH U HEoOXoauMmble (Pu3MUECcKue
3aKOHOMEPHOCTH;

UCII0JIb30BaTh CXEMBI M CXEMAaTHYHbBIC PUCYHKH U3YYCHHBIX TEXHUYECKUX
YCTPOUCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUIECKUX POIIECCOB MPU
peleHrn  y4eOHO-TIPAaKTUYECKUX 3a/1ad, ONTUYECKHUE CXEMBl I
MOCTPOECHUS U300paXKEHHUM B TNIOCKOM 3€pKajie U COOMPAIOIIEH JTNH3E;
NPUBOJNUTH  MPUMEPHl  (HaXOauTh HHGOPMAIMIO O  MPUMEpax)
NPAKTUYECKOTO HMCIOJIL30BaHUS (U3MUYECKUX 3HAHWKA B TIOBCEIHEBHOMN
KU3HU U1 oOecrieueHust 0€30MacHOCTH IPU OO0paIleHuu ¢ Mpudopamu u
TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbSI U COOITIOICHHSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpYKAIOIIEH Cpee;

OCYIIECTBJIATh TMOWCK HWHGOpMaMu (HU3UIECKOTO COJICp)KaHUS B
HHTepHeTe, caMoCTOATEILHO (POPMYIHPYS MOUCKOBBIHN 3apOC, HAXOIUATH
IYTH ONpeAeNeHUs: JOCTOBEPHOCTH OJYyYEeHHONH HHPOPMALIMU Ha OCHOBE
UMEIOIIUXCS 3HAHWHA U JOTIOJHHUTELHBIX UCTOYHHUKOB;



WCIIOJIH30BaTh NP BBHIMIOJHECHUH YYCOHBIX 3aJaHU HAYIHO-TIOMYIIIPHYIO
auTepaTrypy GpU3NIECKOro CoAepKaHMsI, CIIPABOYHBIC MaTePUAIbI, PECYPCHI
cetu UWuTepHer, Brmamerp npuéMaMH KOHCTIIEKTHPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/JaBaTh COOCTBEHHBIC MICHMEHHBIC M YCTHBIE COOOIICHHUS Ha OCHOBE
uHGOPMAITMM W3 HECKOJIbKUX HCTOYHUKOB (DM3UYECKOTO COJICPIKAHUS,
MyOJIMYHO MPEICTABIATH PE3yIbTaThl MPOEKTHOM MM UCCIIEI0BATENHCKON
NESTEIbHOCTH, TPHU OSTOM TPAMOTHO HCIOJH30BaTh HM3YUCHHBINA
MOHSATUHHBIA ammapar M3y4yaeMoro pazjena (Pu3uKu W COTPOBOXKIATH
BBICTYIUICHHE TIpE3CHTallMe C Yy4€TOM OCOOEHHOCTEW ayJUTOPUN
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoJunuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieJioB U TeM (¢ poBbIe)
Kontpoabubie | [IpakTnyeckue
n/n NPOrpaMMBbI Bcero o0pa3oBaTeJIbHbIE
padoTbI padoThI
pecypchbl

Paznen 1. ®u3nka v €€ posib B O3HAHUM OKPY’KAOLIEro MUpa

1.1 ®du3KKa - HayKa O MIPUPOJIE 2 bu6nmoreka [IOK
' YK PHPOAL https://m.edso00.ru/7f416194
bubnmoreka [IOK
+ R 2 1 https://m.edso0.ru/7f416194
. bubmuoreka IIOK
1.3 EcrecTBeHHOHAYYHBIN METO/I IO3HAHUSA 2 1 ttoed/m.edsoo.ru/ 741614
Hroro mo pazueny 6

Pa3neu 2. [lepBoHauajibHble CBe/IeHUS 0 CTPOCHUH BellleCTBA

2.1 CtpoeHue BemecTa 1 bubmorexa LHOK
' p 1 https://m.edso00.ru/7f416194
59 JIBMKeHrEe 1 B3aUMOJICHCTBUE YaCTHI] 9 1 bubnmoreka [IOK
' BEIeCTBA https://m.edso0.ru/7f416194
bu6nuoreka [IOK
2.3 ArperaTHble COCTOSHUSI BEIIECTBA 2 https:/m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nea 3. /IBukeHUE M B3auMo/IeiCTBHeE TeJl
bu6nmoreka [IOK
3.1 MexaHH1ecKoe JBHKCHHE 3 https://m.edso0.ru/7f416194



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

Bu6nuoreka [JOK
3.2 Huepuus, macca, II0THOCTS 4 1 https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
3.3 Crna. Bujet o 14 2 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Paznea 4. laBieHne TBE pAbIX TeJl, AKHIAKOCTE U ra30B
41 Hasnenue. [lepenavya naBieHus TBEPIALIMU 3 bubmmoreka [IOK
' TeIaMH, >KUJIKOCTSIMU K Tra3aMu https://m.eds00.ru/7f416194
Bu6nuoreka [JOK
4.2 JlaBnenue xuaKocTH > https://m.edso0.ru/7f416194
bu6nuoreka [JOK
4.3 Atmocdeproe Jasiciue 6 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUAKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmoreka [IOK
' B HUX TEJIO https:/m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3znea 5. Pa6ora n moumocTs. JHeprus
bubmuoreka IIOK
51 Pabora n mompoCTE 3 1 https://m.edso0.ru/7f416194
bu6nuoreka [IOK
5.2 Tpocthie MexaHH3MEI > 1 https://m.edso0.ru/7f416194
bu6nmmoreka [IOK
53 Mexarueckas sneprus 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I1IO ITPOIT'PAMME 68 12



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

8 KVIACC

KoJunuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uug poBbie
Ne ni/m P Konrpoabnbie | Ilpakruueckue (mpp )
NporpaMMbl Bcero o0pa3oBareJbHbIE
padoThI padoThI
pecypcbl
Paznen 1. TernuioBblie siBJIeHUS
. bu6mmoreka [IOK
1.1 CTpoeHune U CBOMCTBA BEITECTBA 7 https/m.edsoo.ru/7f4181ce
Bbu6munoreka [JOK
12 Tenossie npoueccs! 21 1 > https://m.edsoo.ru/7f4181ce
Hrtoro 1o paznery 28
Paznen 2. djekrpruyeckue 1 MArHUTHBIE sIBJIe HUSI
51 DJeKTprUYecKre 3apsiibl. 3apsKeHHbIE Tella 7 1 bubanoreka LIOK
' U UX B3aHMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocToSsIHHBII AJIEKTPUYECKUH TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 Maruutisie spicHis 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 DTIEKTPOMATHHTHAA HHAYKUAS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KVJIACC

KoJunuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uug poBbie
Ne ni/m P Konrpoabnbie | Ilpakruueckue (mpp )
NMporpaMmbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
Paznen 1. Mexanu4eckue siBJIe HUsI
11 Mexannueckoe IBUKEHUE U CIIOCOOBI €TO 10 1 bu6mmoreka [JOK
' OIMCaHUS https://m.edso0.ru/7f41a4a6
. bubmuoreka IIOK
12 BiaumopieHCTBHe Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6nmnoreka [JOK
13 3aKOHpI COXpaneHHs 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexanuueckue KoJae0aAHUA U BOJIHbBI
bu6mmoreka [JOK
2.1 Mexanuaeciue Koneoanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 1
CXAHHHECKHE BOMHEI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3neu 3. DjieKTPOMArHUTHOE 1MOJI€ M 3JI€KTPOMATHUTHbBIE BOJIHbI
31 DJIEKTpOMAarHuTHOE I0JIE U 6 5 bubnuotexa LIOK
' 3JICKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hrtoro 1o paznery 6

Pa3nea 4. CBeTOBbBIC ABJICHUA



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

Bbu6nunoreka [JOK

41 3aKoHBI paCIPOCTPAHEHHUS CBETA 6 2 https//m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI 1 ONTHYECKHE TPUOOPHI 6 3 https://m.edso0.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne Germoro cBera B CIIEKTp 3 2 httos//m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Paznen S. KBanToBbIe siBJICHUS
bu6munoreka [JOK
5.1 Hcnyckanuie 1 momionieHue CBeTa aroMOM 4 1 https/m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
52 CTpocHHE aTOMHOTO Apa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mnoreka IIOK
>3 FlnepHeIe peakiin ! . https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznea 6. lloBTopuTe /IbHO-0000 A0 MOAYJ/1b
[ToBTOpeHue n o0o0IIEHNE COlEepKAHUS bubmuotexa LIOK
6.1 9 2
Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHHOYPOYHOE INTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTrBo yacoB

Bcero

KonTpoabHbie
padoTbI

IpakTn4eckue
patdoThI

DJIeKTPOHHBbIE
¢ poBbIe
o0pa3oBareJibHbIE

pecypchl

®usnka — Hayka o npupoje. SABieHus
npupoabl. Pusnyeckue sSBICHUS

MexaHnuueckue, TeI0BBIE, DJIEKTPUUYECKIE,
MarHUTHBIE, CBETOBBIE, 3BYKOBbIC SIBJICHUS

dusnyeckre BEIIMUNHBI U UX HU3MCPCHHUC

VYpok-uccnenoBanue "M3mepenne
TeEMIIEPATYPhI IIPU IIOMOIIM XUIKOCTHOIO
TEPMOMETpa U AaTYMKa TeMneparyps”

Kak ¢u3uka u apyrue ecreCTBEHHbIC HAYKU
M3y4aroT npuponay. EcrectBeHHOHaYdHBII
MeTo no3Hanus. Onucanue Pu3nIecKux
SIBJIEHUH C IOMOIIBIO MOJEJIEN

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

Vpok-uccnenoanue "[lpoBepka TUMOTE3bI:
JATBHOCTH MOJIETA MAPUKA, MYIIEHHOTO
TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOoJbIIe
BBICOTA TTycKa"

Ctpoenue BemectBa. ONBITHI,
JIOKa3bIBAIOIIME JIMCKPETHOE CTPOEHHE
BEILECTBA

bubmuoreka [IIOK
https://m.edsoo.ru/ff09fe0a

]_IBI/I)KeHI/IC HaCTHI] BEUICCTBA

bubmuoreka IIOK
https://m.edsoo.ru/ff0a013e



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

VYpok-uccnenoBanue «ONbITHI 1O

9 HaOIIOICHUTO TEMJIOBOTO PAaCIMPEHUS
ra30B»
10 ArperaTHple COCTOSHUSI BEITCCTBA
BzauMocBs3b MEXKIy CBOMCTBAMU BEILIECTB B
Pa3HBIX arperaTHbBIX COCTOSIHUSIX U UX bubnuoreka LIOK
11 .
aTOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIBI
12 Mexanuueckoe ABukeHue. PaBHomepHoe u bubnmoreka [JOK
HEPAaBHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
bub6aunoreka [IOK
1 .E
3 CropocTs. Exmunt cropoctn https://m.edsoo.ru/ff0a079c
14 Pacuer mytu ¥ BpeMeHU ABUKEHUS Bu6moreia [IOK
yr p https://m.edsoo.ru/ff0a0ae4
Wuepnus. 3akon nHepnnu. Bzanmoneiicteue
15 Ten II();,IK NnpuYrHa I/IBI\feHeHI/ISI CKOpOCTH buommorexa TIOK
p P https://m.edsoo.ru/ff0a0c10
JIBUKCHUSI TEJT
16 [InotHOCTH BemecTBa. Pacuer Macchl u bu6imoreka [IOK
oObeMa Tela Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHast pabota «OnpeneneHune
TJTIOTHOCTH TBEPJIOTO TEJIa
18 Pemenue 3amau no treme "TInoTHOCTH bu6mmoreka [IOK
BemecTa' https://m.edsoo.ru/ff0al123c
19 Cuna Kak XapakTepuCTHKa B3aWMOJICHCTBUSA
ten. Cuita ynpyroctu. 3akoH ['yka
JlabopaTtopHast pabora «3yuenne
20 3aBHCHMOCTH PacTsHKEHUS (IeopMaLiig )

MMPYXXHUHBI OT HpHJ’IO)KCHHOﬁ CHUJIIBD»



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

21

SIBnenue tarorenusa. Cuiia THKECTH

CBs13p MEXIY CHJION TSDKECTU U Maccoi

bu6mmorexka [IOK

22 tena. Bec Tena. Pemenne 3agad mo reme https-//m.edsoo.ru/ff0al778
"Cuna tspxectu"”
23 Cuna TspKeCTH Ha Ipyrux IlaHeTax. bubnmnorexa [IOK
Du3NYECKHEe XapaKTePUCTUKN TIJIAHET https://m.edsoo.ru/ff0a1502
bubmuoreka [IOK
24 Mswepenne cuit. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoteka [IOK
25 B . H
cc Tela. HeBecoMocTs https://m.edsoo.ru/ff0al778
26 CroxeHue IByX CHUJI, HAIPABJICHHBIX 11O bubmmoreka [IOK
OJIHOM IpsiMOii. PaBHOIEHCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau no teme
"PaBHOACHCTBYIOIIAS CUT"
TpeHue CKOIbKEHHUsI U TPEHUE ITOKOSI. bubnuotexa LIOK
28 .
TpeHue B mpupoje U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHast pabora «3yuenne
29 3aBUCHUMOCTHU CHUJIBI TPEHHS CKOJIBKECHUS OT bubnunoreka LIOK
CHUJIbI JABJICHUSI U XapaKkrepa https://m.edsoo.ru/ffO0alcc8
COTPUKACAIOLMXCS TTOBEPXHOCTEI»
30 Pewenue 3amau Ha onpeneneHue
PaBHOJCHUCTBYIOIICH CHITBI
Pemenue 3amau no Temam: «Bec Temay,
31 «'padmueckoe n3o0paxkeHue cuiny, «CHITB, bubmiorexa HOK
p . p > ’ https://m.edsoo.ru/ff0alde0
«PaBHOZICUCTBYIOWIAS] CUID»
39 KonTponbsHas paboTa mo TemMam:

«MexaHndeckoe IBHKEeHHE», «Macca,



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

MIJIOTHOCTHY, «Bec Tenay, « padudeckoe
n3o0paxenue cuiy, «CUibh»

Jasnenue. CiocoObl yMEHbILICHUST U bubnuotexa LIOK
33 ]
YBEITMYCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaByieHue ra3a. 3aBUCHUMOCTD JIaBJICHUS Ta3a bubnmnorexa [IOK
0T 00BEMa, TemIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaya naBmeHus TBEPABIMU TEIIAMH, bu6nmmoreka [JOK
JKHJIKOCTSIMH U razamu. 3akoH llackams https://m.edsoo.ru/ff0a25b0
36 JlaBlieHHE B )KUAKOCTH M rase, BLI3BAHHOE bu6mmorexa [IOK
JISCTBHEM CHIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aga4 mo teme «J/laBiaeHue B bubnuoreka [IOK
JKUJIKOCTH U Ta3e. 3akoH [lackamnsy https://m.edsoo.ru/ff0a2826
bu6moreka [IOK
38 Coobwatouptecs cocyaL: https://m.eds00.ru/ff0a2970
39 I'unpaBnwdeckuii mpecc bubmmorexa [IOK
o P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopimHeBo#t KuIKOCTHBIMA
Hacoc
Atmocdepa 3emiu. [TpuarHb
41 CYIIECTBOBAHUS BO3IYIIIHOW O0OJIOYKU bubnuorexa [IOK
3emun. 3aBUCUMOCTB aTMOCGHEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl ypOBHEM MOPS
bu6nmmoreka [JOK
42 Bec Bosnyxa. Amoceproe nasnciue https://m.edsoo.ru/ff0a2b5a
Nzmepenue armochepHoro naBieHusi. OTbIT bubnuoreka LIOK
43 .
Toppuueniu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(PEPHOTO JTaBJICHHS OT bubnuoreka LIOK

BBICOTBI HaJl YPOBHEM MOPA

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

bapomerp-anepoun. ArmocepHoe

bubmuoreka [IIOK

45
JIaBJICHUE HA PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amau nmo teme "AtmocdepHoe
napjieHue"
47 JleiicTBHE )KUIKOCTU U Ta3a Ha OTPYKEHHOE bu6moreka [IOK
B HUX TeJIO. ApXUMeaI0Ba cuiia https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabora «OnpeaeneHue
48 BLITaJII)m/IBI;Io eII)Z CHITBI G;Cli el Ha bubmotera [OK
H s Yot https://m.edsoo.ru/ff0a33fc
TEJO, TOTPYKEHHOE B JKUJIKOCTE)
JlaboparopHas pabora 1mo Teme
49 «ccnenoBanue 3aBUCMMOCTH Beca Tella B bu6imoreka [IOK
BOJIE OT 00bEMA MOTPYKEHHOMN B )KHUJIKOCTh https://m.edsoo.ru/ff0a3514
YaCTH Tea»
bu6mmorexa [IOK
>0 Hnapasite rex https://m.edsoo.ru/ff0a3a96
JlaboparopHnas padota "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU U
onpezaeneHue e€ rpy30mnoabEMHOCTH"
Pemenue 3agau no temam: «lInaBanue
52 B J1 bu6moteka [IOK
CYAOB- oaz[yxonnaBaane», (rapiierie https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJI, )KUJIKOCTEH U Ta30B»
bu6moreka [IOK
>3 Mexanmueckas pabora https://m.edsoo.ru/ff0a3f82
bubmuoreka [IIOK
>4 MowHOCTS. EARHHIE MOLHOCTH https://m.edsoo.ru/ff0a3f82
55 VYpok-uccinenoBanue "Pacuétr mMolmHoOCTH,

pa3BUBAEMOM MPH MOIBEME O JIECTHUIIE"



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

IIpocteie Mexanu3Mmsbl. Peryar. PaBHOBeCcue

56
CHUJI Ha pblyare
KonTtponwsHas pabota o teme «/laBnenue
57 TBEPIBIX TEJ, )KUAKOCTEH U ra3oBy /
Bcepoccwuiickas mpoBepodHas paboTa
PesepBHbIii ypok. Pabota ¢ TekcTamu 1o
58 TeMme «/laBiieHne TBEPABIX TN, )KUIKOCTEN U bu6moreka [IOK
razoBy» / Bcepoccuiickas npoBepouHas https://m.edsoo.ru/ffOa4ffe
pabora
Preryaru B TexHuke, ObITY U IPUPOJIE.
59 JlabopaTtopHast pabora «/ccnenoBanue 0.5 bubmmorexa TIOK
p . P p s ' https://m.edsoo.ru/ff0a478e
YCIIOBUH PaBHOBECHS phlyaray
Pemenue 3agad mo teme «YcaoBus bubmuoreka [IOK
60 .
PaBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddumuent moneznoro aecTBus
61 MexanusMa. Jlaboparopuas padora 0.5
«3mepenne KII/| HakIOHHOM NIJIOCKOCTH»
Pemenne 3amay mo reme "Padora, bubmuoreka [IIOK
62
MoumocTtb, KIT/T" https://m.edsoo.ru/ff0a4c48
63 Mexanndeckas 3Heprus. Kunernueckas u bubnuotexa LIOK
MOTEHITATbHAS YHEPTUS https://m.edsoo.ru/ff0a4252
64 3aK0H COXpaHEHUs MEXaHUUECKOW YHEPTHU bubmorexa LIOK
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT MO TEME
"DKCIIepUMEHTAIbHOE OIpEAEICHUE
65 W3MEHEHUS KHHETHYECKON U MOTEHIINAIbHON 1

SHEPIUuM MPHU CKaThIBAaHWUH TEJa IO
HAKJIOHHOH IJIOCKOCTH"



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

66 KonTponbHas padora no teme «Pabota u 1
MOIIHOCTb. DHEPTUs»
PezepBHblii ypok. PaboTta ¢ Tekcramu 1o bubnuotexa LIOK

67 1
TeMe "Mexanuueckoe IBHKeHHE" https://m.edsoo.ru/ff0a4ee6
PesepBHbIit ypok. Pabota ¢ Tekctamu mo

68 . " 1
teme "Pabota. MomHOCTh. DHEprus

OBIIEE KOJIMYECTBO YACOB IIO 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KounuecTrBo yacos DJIeKTPOHHBbIE
Ne ¢ poBeIe
Tema ypoka Kontpoabubie | IlpakTuueckue
n/m Bcero oOpa3zoBareJibHbIE
padoThl padoThI
pecypchl
OCHOBHBIE [TOJIOKEHU S MOJIEKYJIIPHO-
1 KUHETHYECKON TEOPUU U UX OIBITHBIE 1 bubmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 Macca u pa3mep aTOMOB M MOJIEKYIT 1
3 Mopenu TBEPIOTO, KUJIKOTO U 1 bub6aunoreka [IOK
ra3000pa3HOr0 COCTOSHUU BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPAOTO, KUIAKOTO U
4 ra3000pa3HOro COCTOSHUM BEIlecTBa Ha 1
OCHOBE I10JIOKEHU U MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUH
5 Kpucrannuueckue u amopdHbie Tena 1 bubmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHMe U KAMUJUISIPHOCTb. 1 bubnmorexa [IOK
[ToBepXHOCTHOE HATSDKEHHE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciuMpeHue 1 cxaTue 1 bubmmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TEMIIEpATYpHI CO 1
CKOPOCTBIO TETJIOBOTO JIBM)KEHU S YaCTHI]
Buyrpennsis sneprus. CriocoObl H3MEHEHUS bubnuoreka LIOK
9 . 1 .
BHYTPEHHEU SHEPIrUU https://m.edsoo.ru/ff0a5c60
bubmmotexa LIOK
10 Bu el Tenionepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

VYpox-koHpepenuus "Tlpakrnueckoe

11 M CITOJIb30BAHME TEIIOBBIX CBOIMCTB BEILIECTB brbmorexa [OK
B " https://m.edsoo.ru/ff0a65c0
Y MaTepUajoB B LIEJSAX SHEProcOepexeHus
12 KoandecTBo Temnotsl. Y aeapHas bubmuoreka [IOK
TEMJI0EMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TETJIOBOTO OallaHca. bubnuoreka LIOK
TenooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHast pabota "UccnenoBanue
14 SIBIICHUSI TENJIO0OMEHA MPY CMEITMBAHU T bubmnorexa IIOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U TOpsYeil BOJIBI
Pacyer konmuuecTBa TEIJIOTHI,
15 HE0OX0IMMOTO I HarpeBaHus Teja U
BBIJICJIIEMOTO UM IIPH OXJIaKICHUU
16 JlabopaTtopHas pabora "OnpeneneHue bubnuoreka [IOK
YIAETHHOW TETIOEMKOCTH BeIecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBa. Y IeibHas TenaoTa bubnnoreka LIOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBiieHue u OTBEpICBAaHUE
18 HCTAUTMYECKUX I;J;I VYnenbHas Teminora bubmotera [OK
P tde https://m.edsoo.ru/ff0a71d2
MJIaBJICHUS
19 JlaGoparopHas pabota "Omnpenenenue bu6mmotexa LIOK
YIENbHOM TEIJIOTHI IIJIaBJIEHHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHICHCAIUS. bubmuotexa LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. YaensHas TemioTa
21 mapooOpa30BaHus U KOHJICHCAIIHH. bubnuoreka LIOK

3aBUCHUMOCTb TEMIIEPATYPhl KUIIEHUS OT

aTMOC(EPHOTO JTaBJICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

Brnaxxnocts Bozayxa. Jlaboparopuas pabota
"OnpeneneHne OTHOCUTEIbHOM BIaXXHOCTH
BO3myxa"

bu6moreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemienue 3aad Ha onpeiesieHue BIaXKHOCTH
BO3/yXa

24

[TpuHUIMTIB paOOTHI TEMIOBBIX ABUTATEIICH.
[TapoBas TypObuHa. JIBUraTeib BHYTPEHHETO
CropaHus

25

KITJ[ TerioBoro asurarens. TemnyioBbie
JIBUTATEIM U 3allATa OKpYXKarouehd cpeabl

bubmuoreka [IIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOoH COXpaHEHUs U IPEBPAILECHUS YHEPTUHU
B TEIUIOBBIX IIPOLIECCAX

27

[ToaroroBka K KOHTPOJIBHOM paboTe 1Mo TeMe
"TermtoBrle aBieHUs. 3MeHneHne
arperaTHbIX COCTOSIHMH BelecTBa"

bu6moreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbsHas pabora no teme "TemnsoBsie
saBNeHUS. VI3MEeHeHne arperaTHbIX

COCTOSIHUI1 BeriecTBa"

bu6imoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnexrpusaiusg Ten. [IBa poaa
AIEKTPUYECKUX 3aps/IOB

30

Ypok-uccienoBanue "IneKkTpusanus Teul
WHIYKIHEH U IPU CONPUKOCHOBEHHUH"

31

B3aumonelicTBue 3apsHKeHHBIX Tell. 3aKOH
Kynona

bub6auoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

Dnexrpuueckoe nose. HanpsskeHHOCTb
anekrpuueckoro mojs. [IpuHnun
CYNEPIIO3UIIUH IIEKTPUUYECKUX TTOJIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a



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

Hocwurenu snekrpudeckux 3apsaos.

33 .
DnemeHTapHbIHN 3apsa. CTpoeHue aToMa
34 IIpoBOAHMKHN U JUAIIEKTPUKH. 3aKOH bubnuotexa LIOK
COXpaHEHU s JIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3amay Ha MpUMEHEHUE CBOMCTB bubnmnorexa [IOK
AJIEKTPUYECKUX 3aPs/IOB https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKU I TOK, YCIOBUS €TI0
36 c eC”I[)BOBaHI/ISI I/ICTg]qHHKM bubmorexa LIOK
Y ' https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOTO TOKa
37 JleficTBUS DJIEKTPHYECKOTO TOKa bubmnorexa [OK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoBanue "JleiictBue
38 AJICKTPUYECKOTO TOJISI Ha ITPOBOIHHUKH U 1
TUDTIEKTPUKA"
39 DJIEKTPUYECKU I TOK B METAIIJIAX, KU IKOCTSIX bubnuoreka [IOK
U Tazax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1eMb U €€ COCTaBHbIE YaCTH
a1 Cuna toka. JJaboparopHas pabota 05 bubmuoreka [IOK
"N3mepenune u peryaupoBaHue CHIIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DJiekTpuueckoe HampsbkeHue. Bonbtmerp.
42 JlaGoparopHas pabota "M3mepenue u 0.5 bubmotera [OK
PaTOpHa P {) ' https://m.edsoo.ru/ff0a9e14
pErylupoBaHUE HAMIPSHKCHUS
ConpoTtuBieHNE TPOBOIHUKA. Y I€IbHOE bubnuoreka LIOK
43 .
COIIPOTUBJIEHHE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas paboTa "3aBUCUMOCTh
44 AIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuotexa LIOK

IPOBOJTHUKA OT €T0 JUTNHBI, IIIOIIAIN
MONIEPEYHOT0 CEYEeHU U MaTepuaia”

https://m.edsoo.ru/ff0aa738



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

3aBHCHUMOCTb CHJIEI TOKA OT HaMpsOKCHU A.

bubmuoreka [IIOK

45 3akon OMa AJ1s ydacTka Lenu https://m.edsoo.ru/ff0aa44a
JlaboparopHas padora "MccnenoBanue
46 3aBHCHUMOCTH CHUJIbI TOKA, UIYIIETO Yepe3 bubnuoreka [IOK
PE3UCTOP, OT COMPOTUBJICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsbKeHUs Ha pe3ucrope”
47 [TocnemoBaTebHOE U MMapalIeIbHOE
COCTMHEHHUS TTPOBOTHUKOB
JlaGoparopHas pabota "TIpoBepka mpaBuia
48 CIIOKEHUS HANPsDKEHU I TTpH bubnuotexa LIOK
MOCJIEIOBATEIILHOM COCTMHEHUH JIBYX https://m.edsoo.ru/ff0aaab8
pe3uctopon"
JlabopaTtopnas pabota "TIpoBepka mpaBmiIa
49 JUTSL CUJTBI TOKA TIPH MapalijieIbHOM bubmmorexa TIOK
| https://m.edsoo.ru/ffO0aadle
COETMHEHUH PEIUCTOPOB
50 Pemenne 3aay Ha mpuMeHeHue 3akoHa Oma bubnmoreka [JOK
JUTSL pa3JIMYHOTO COEAMHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOLITHOCTH JIEKTPUUECKOTO TOKA. bubnmoreka [IOK
3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "Onpenenenue bubnuotexa LIOK
paboOThI ¥ MOIIHOCTH 3JIEKTPUYECKOTO TOKA'" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYEeCcKHe 1eNu U MOTpeOnTeNnu
53 AJIEKTPUYECKOi dHepruu B ObITy. KopoTkoe bubmorera [IOK
https://m.edsoo.ru/ff0ab660
3aMbIKAHHE
54 IlocTossHHBIC MAarHUTEI, HX B3aUMO/ICHCTBHE
55 Ypok-uccinenopanue "M3ydenue mnoseit bubnuoreka LIOK

OCTOSSHHBIX MATHUTOB"

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
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MarauTtHoe 1osie. MarautHoe 1oJjie 3eMiIid 1

bubmuoreka [IIOK

56
€ro 3HadyeHwue U )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
[ToaroroBka K KOHTPOJIBHOM paboTe 1Mo TeMe
57 "IneKkTpuuecKkue 3apsibl. 3apsHKEHHBIE Tela bubnuoreka [IOK
1 uX B3auMoiecTBus. [locTosHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKUM TOK"
KonTtponbsHas pabora no teme
"Jnexrpruueckue 3apsbl. 3apsLKeHHBIE Tela
58 U UX BBI;I/IMO eﬁCTBiH HOCTf))ﬂHHLIﬁ buommorexa TIOK
a . W . https://m.edsoo.ru/ffO0abea8
anexrpuueckuii Tok" / Beepoccuiickas
poBepovHas paboTa
PesepBubIit ypok. Pabota ¢ Tekctamu 1o
59 e ep"Hoc oyp i DIIeKTpUYeCKuil TOK" / bubmmorexa LIOK
TeM TOSITHHBIA 3T Lt 0T
5 p https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepouHas paboTa
OmneIT Operena. MarHuTHOE 1OJIE
60 AIEKTPUYECKOro Toka MarHuTHoe mojue bubmmorera LIOK
p https://m.edsoo.ru/ff0ac1d2
KaTyIIKK C TOKOM
[IprMeHeHue 3JIeKTpPOMarHuToB B TEXHUKE.
61 Jlaboparopuas pabora "M3ydeHne nAelcTBUS 0.5 bubmmorexa IIOK
v ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTIO MOJIs Ha IPOBOAHUK C TOKOM"
DJIEKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnonk3oBaHue IeKTpoABUTATENCH B
62 TEXHUYECKUX YCTPOWCTBAX M HA TPAHCIIOPTE bubmorexa [IOK
Y ' ' https://m.edsoo.ru/ff0ac86¢
JlaboparopHuas padora "KoHcTtpyrpoBanue u
W3ydeHue padoThI NIEKTPOABUTATENS"
63 OmnbiTel @apajes. 3aK0H JIEKTPOMATHUTHON

naaykuuu. [Ipasuso Jlenna
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Dnekrporeneparop. CrocoObl moTydeHUs

64 AICKTPUYECKON YHEPTUHU. DJIEKTPOCTAHIITNH 1
Ha BO30OHOBIIIEMBIX HCTOYHHKAX YHEPTHH

65 [ToaroroBka K KOHTPOJILHOM paboTe Mo TeMe 1
"DIEKTpUUECKNE U MAarHUTHBIC IBJICHUS"

66 KonTponrsHas paboTa mo teme 1 bubnuoreka LIOK
"DJIEeKTpUUECKNE U MAarHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0achl4
PesepBHbiit ypok. Pabota ¢ Tekctamu 1o bubnuoteka [IOK

67 1
teme "TennoBelie sBICHUA" https://m.edsoo.ru/ffOacc5e

68 PesepBHbIii ypok. PaboTta ¢ TekcTamu 1mo 1
teme "MarHutHbIe siBJIeHUA"

OBIIEE KOJIMYECTBO YACOB I1O 68 145

[TPOTPAMME
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9 KVJIACC

KoJunuecTBo yacos DJIeKTPOHHbIE
Ne ¢ poBeIe
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/m Bcero oOpa3zoBareJibHbIE
padoThI padoThI
pecypcebl
1 Mexannueckoe nBHkeHUE. MaTepraibHas 1
TOYKa
Cucrema orcuera. OTHOCUTEIBHOCTH bub6manoreka [IOK
2 1
MEXaHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PasrnomepHoe npsMonnHeHHOe NBUKCHNE 1 bubmmorexa [IOK
p p a https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NpsIMOJIMHEWHOE IBUKECHUE. 1
CpenHsis ¥ MTHOBEHHAs CKOPOCTh
5 [TpssMonMHEHOE PaBHOYCKOPEHHOE 1 bubmuoreka [IOK
NIBHKEHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPAMOJIUHEHHOTO
6 paBHOYCKOpEHHOTO aBMXeHus. [ paduk 1
CKOPOCTH
Jlaboparopnas pabdora "OnpenenacHue
7 CKO I;HI/ISI: TCH;) pu aBHOp CKOPEHHOM 1 1 bubmorera HOK
YyeKop pup . yexop https://m.edsoo.ru/ff0adb18
IBHMKEHHH 110 HAKIOHHOH MIIOCKOCTH"
8 CBo6Ooxuoe magenue ten. OnblTel [ anunes 1
PaBHOMEpHOE IBHIKEHUE I10 O HOCTH.
9 Iepuo I/II) yacToTa o0pa eHI/I:p ﬁfmeﬁﬁaﬂ u 1 bubmmorexa TIOK
proa pattl ) https://m.edsoo.ru/ff0ael76
YIJIOBAsi CKOPOCTH
10 LlenTpocTpeMuTenbHOe yCKOPEHHE 1
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bu6mmoreka [IOK

11 ITepBriit 3akoH HbertoToHa. Bekrop cuiibl https//m.edsoo.ru/ff0ae612
12 Bropoii 3akon HptoToHa. bubnmnorexa [IOK
PaBHO#eiicTBYIOIAS cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Hetorona. Cynepno3unus cui Et?r?s??rgiiiiigﬁh‘lﬁ@ae 082
14 Pemenue 3a1a4 Ha IpUMEHEHHUE 3aKOHOB bubnuoreka [IOK
HrroTona https://m.edsoo.ru/ffOaeb6c
15 Cuna ynpyroctu. 3axon I'yka ﬁt?fs@?r?eili%fﬁh‘li@aecaz
16 Pemenue 3anau no teme «Cuna ynpyrocTu
17 JlaGoparopHas pabota «Onpeznenenue bubmuotexa LIOK
KECTKOCTH MPYKHUHBD) https://m.edsoo.ru/ffO0aee28
bubnmnorexa [IOK
18 Cua Tpenus https ://m.edso;.l ru/ff0af738
19 Pemenue 3anau no teme «Cuna TpeHUsD» BH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHast pabota "OnpeneneHue bu6muoreka [IOK
KO3(ULIMEeHTa TPEHUS CKOJIbKEHUs" https://m.edsoo.ru/ffOaf8be
21 Pemenne 3anay no reme "3akonsl HetoTOHA. bubnmoreka [IOK
Cuna ynpyroctu. Cuina tpeHus" https://m.edsoo.ru/ffOafb8e
29 Cuna TsSHKeCTH U 3aKOH BCEMUPHOTO bubnmoreka [IOK
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaACHUS https://m.edsoo.ru/ff0af044
Ypoxk-koHdepenuus "J[BUKeHNE TeT BOKPYT
23 rpaBUTaHOHHOTO IeHTpa (CotHeuHas
cucrema). ["amakruxu"
24 Pemenune 3amad mo treme "Cuita TshkecTH U bubmmoteka [IOK

3aKOH BCEMHMPHOIO TATOTEHHUS"

https://m.edsoo.ru/ff0af5f8
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IlepBas xkocMHuUYeCKass CKOPOCTb.

bubanoreka [IOK

25 HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepranbHON TOUKH.

26 AbcomoTHO TBEpIOE Teno. PaBHOBecue bubnmnorexa [IOK
TBEPOrO Teja ¢ 3aKpeIrJIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaieHus. MomeHT cuisl. LIeHTp TshxecTn
PaBHOBecHe MaTepuaabHON TOUKH.

97 A6comtoTHo TBEpOE Teno. PaBHoBecue
TBEPAOTO TeJa C 3aKPEIJIEHHOW OChIO
BpaieHus. MoMeHT cuibl. LleHTp Tshxectn

28 Pemenue 3agau mo reMe "MOMEHT CHUIIBL. bu6mmoreka [IOK
Hentp TsoxecTn" https://m.edsoo.ru/ffOb02b4
[ToaroToBKa K KOHTPOJIBHOW paboTe MO TEME

29 "MexaHnuyecKkoe JBUKEHUE Bubmzorera [JOK

- \ ' https://m.edsoo.ru/ff0b0408
B3aumoneiictBue ten
KontponbkHas paborta o teme
30 'MeXfHI/I‘leCKOIZ BIKCHHE buommorera LIOK
. ! | ' https://m.edsoo.ru/ff0b06ec
BiaumoneiicTBue Tein
Nmnynec Tena. IMnynbe cuiibl. 3aKOH
31 COX ZHGHI/I?I UM J'IBZa Yupyroe u butanorexa LIOK
P Y o pyr https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBUE

32 Pemenue 3anaq no teme "3akoH coxpaHEHUs bubnuoreka LIOK
uMmIyibca'” https://m.edsoo.ru/ff0b096c

33 VYpox-koHbpepeHus "PeakTuBHOE JBUKECHHE
B MPUPOJIE U TEXHUKE"

bu6nuorexka HIOK
34 Mexanundeckass paboTa U MOIIHOCTh 1

https://m.edsoo.ru/ff0b0a84
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PaboTa cuibl TSDKECTH, CHIIBI YIIPYTOCTH U

bubanoreka [IOK

35 CHUJIbI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGoparopHas pabota «Onpenenenue
36 paboThI CUITBI TPEHU S TPU PABHOMEPHOM
JIBUKCHHH TeJla TI0 TOPU30HTAITbHON
MIOBEPXHOCTH»
37 Cas13b SHEpruH U paboThl. [loTeHnnanpHas
SHEpTus
38 Kunerunueckas sueprusi. Teopema o bu6muorexka [IOK
KUHETHYECKON SHEPIUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHMs YPHEPIUU B MEXaHUKE
JlaboparopHas pabora «/3ydeHue 3akoHa bu6muorexka IOK
40 .
COXpaHECHUS YHEPIUN https://m.edsoo.ru/ffOb12fe
41 KoinebaTenpbHOE IBHKCHUE H €TI0 bub6manoreka [IOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatonme KojeOaHus. BeIHYXICHHBIC bu6muorexka HIOK
konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 Marematuueckuii ¥ NPYKUHHBIN MaSTHUKA
VYpox-uccienoBanue «3aBUCUMOCTh IEPHUOAA
44 p St A prot bubmmoteka [IIOK
KoJIeOaHMH OT )KECTKOCTU MPYKUHBI U MaCCHI https://m.edsoo.ru/ffob197a
rpy3a»
45 [IpeBparene SHEPTUU MPU MEXAHUYECKUX
KOJIeOaHMSIX
JlaboparopHas padora «Onpenenenune
PATOPHATD P IE bu6mmoreka [IOK
46 4acTOThI U [1€pU0/ia KOJIEOAaHU I PYKUHHOTO

MassTHHKa»

https://m.edsoo.ru/ffOblaec
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JlaboparopHas padorta «IIpoBepka

47 HE3aBUCUMOCTH IIeproga KojeOannii a bubmorera TIOK
p Py3a, https://m.edsoo.ru/ff0b197a
MOJBEIICHHOTO K HUTH, OT MaCChl TPy3a»
Mexanuueckue BoiaHbI. CBOiCTBA
48 N ot TIpoo . bubnmoreka [IOK
MEXaHUYECKUX BOJIH. JTBHBIC U
poa https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIC BOJIHBI
49 VYpok-koHpepenIus "MexaHn4ecKiue BOJTHBI
B TBEpAOM Tene. CelicMuuecKre BOJIHbBI"
50 3Byk. PacnpocTpanenue u oTpaxeHue 3ByKa
51 VYpok-uccrnenoranue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCcTHUYECKMI PE30HAHC
53 Ypok-koHdepeHnus "YIbTpa3ByK U bu6nuorexka [IOK
uH(}pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
TToaroroBka Kk KOHTPOJILHOI paboTe 110 TEME
54 "3aKOHBI COX| aHeHI/II)}I MexaHqueCKHe Brmmorexa [IOK
P ’ https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJTHBI"
KonTpomasHas padoTa mo teme "3akoHbI
55 coxpaHeHus. MexaHnueckue KojaeOaHus u
BOJIHBI"
56 DJIEKTPOMarHuTHOE ToJIe. bubnuoreka [IOK
DJIEKTPOMarHUTHHIE BOJIHbI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa JIEKTPOMAarHUTHBIX BOJH
Ypoxk-koudepennus "[Ikana
58 3JIEKTPOMAarHMTHBIX BOJIH. Mcnosib3oBanue bubnmnorexa [IOK

3JICKTPOMArHUTHBIX BOJIH JUISI COTOBOM
cBs3n"”

https://m.edsoo.ru/ff0b2fe6
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VYpoxk-uccnenosanue "M3yuenue cBoicTB

bu6mmoTeka [IOK

59 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIHIO
P " e https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO TeedoHa
60 Pemenue 3ana4 Ha onpeieneHUe YacTOTHl U
JUTHHBI JIEKTPOMArHUTHOHN BOJTHBI
61 DJIEKTpOMarHuTHAs MIPUPOJIa CBETA. bubmuoreka [IOK
CxopocTth cBeTa. BoHOBEIE CBOMCTBA CBETA https://m.edsoo.ru/ffOb31d0
Hcrounuxku cBeta. [IpsmonnHeiiHoe
62 pacmpocTtpaHeHue cBeta. 3arMenust CoyHIa u bubmmorexa IIOK
' https://m.edsoo.ru/ff0b3658
JIyHbl
3aKoH oTpakeHUs cBeTa. 3epkaina. Pemenue
63 3a1a4 Hai MMEHEHUE 3a1<01fa OTpaKEHHS bubmmorera LIOK
a p p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipemomiienne cBeTa. 3aKOH MPETOMIICHUS bubnmnorexa [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpPEHHEE OTPaKCHHE CBETA.
65 Hcnons3oBaHue MOTHOTO BHYTPEHHETO bubmmorexa [IOK
yp https://m.edsoo.ru/ffOb3c5c
OTPaKCHHS B ONTHYECKUX CBETOBOJIAX
JlabopaTtopHas pabora "Uccnenoanue
66 3aBUCUMOCTH YTJIa MPEIOMIICHHS CBETOBOTO
Jy4a OT yIila TaJIecHUs Ha TPaHUIE "BO3TyX-
crexno™
VYpok-koudepenus "Mcmons3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKCHUS:
CBETOBO/IbI, OTITUKOBOJIOKOHHASI CBSI3B"
bu6nuorexka HIOK
68 JIuu3zel. OniTHyeckast cuja JINH3BI 1

https://m.edsoo.ru/ffOb3f2c
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bu6mmoreka [IOK

69 IMocTpoenune n300pakeHU B JIMH3AX https://m.edsoo.ru/Ffobd44a
JlaboparopHas padorta "Onpenenenue
20 o paroprat p bl . bubmauoreka [IOK
KYCHOTO IzaCCTos[HI/m Y OIITHYECKOHN CHLIBI https://m.edso0.ru/Ff0b4206
coOuparoreid TuH361"
VYpok-koHdepenuus "OnTuyeckue TMH30BbIE bubmuoteka [IOK
71
npuoopsr" https://m.edsoo.ru/ffOcOa7e
79 r 3 bub6manoreka [IOK
7a3 KaK ONTHYecKasl cucremMa. 3peHue https://m.edso0.ru/FfOb4684
73 VYpox-kondepenuus "ledexrs! 3penus. Kax
COXpaHUTh 3peHue"
Paznoxenue 6enoro cBera B criekrp. ONBITHI
74 0 C bub6mauoreka [IOK
bI0TOHA. CJI0KEHHE CIEKTPAJIbHBIX 1IBETOB. https://m.edso0.ru/ff0cOf4c
Hucnepcus cera
JlabopaTtopHas pa6ota "OnBITHI MO
75 pa3ioKeHUIo OEJI0To CBETa B CIIEKTP U bubnmnorexa [IOK
BOCIIPUSITHIO LIBETA TPEIMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOII0JICHUH Yepe3 IBETOBbIC (PUIbTpHI"
VYpok-npakTukyM "BosiHOBBIE CBOMCTBA
76 CBETa: TUcCIiepcus, MHTep(epeHus u
muppakus'
77 OmneiTel Pezepdopaa u mranerapras MOJIeThb bubnuorexa [IOK
aTroMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Mozaens aroma bopa
79 Hcnyckanue u norjioueHue cBeTa aroMOM. bubnuoreka LIOK
KBanTsl. JInnen4arbie CIEKTPhI https://m.edsoo.ru/ff0c144c
80 Ypoxk-tipaktukym "HaOnrogeHue CreKTpoB bubnuorexa [IOK

ucnyckanus"

https://m.edsoo.ru/ff0c1550
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bu6mmoreka [IOK

81 PajHOBKTHBHOCTE 1 €€ BHIkI https://m.edsoo.ru/ff0c1672
Ctpoenue atromHoro sapa. Hyknonnas bubnmnorexa [IOK

82
MOJICITh https://m.edsoo.ru/ff0c18ac

83 PannoaxruBHbIe mpeBpaieHus. M3otoms buommorera LIOK

8 peBpatly ’ https://m.edsoo.ru/ffOclal4
Pemenne 3amay o reme: "PagroakTuBHbBIC bubnuoreka [IOK

84 .
npeBpanieHus” https://m.edsoo.ru/ffOc1bda

85 [epuon monypacnana

86 Ypoxk-koHdepennus "PagrnoakTuBHBIC bu6muoreka [IOK
U3JIy4E€HUS B IPUPOAE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SAnepHble peakiiuy. 3aKOHbI COXpaHEHUs bubmmnorexa [IOK

87 .
3apsII0BOTO0 U MaCCOBOTO YU CEI https://m.edsoo.ru/ff0c1c58

88 DHeprus cBs3u aTOMHBIX sijiep. CBsI3b Macchl bubnmnorexa [IOK
Y DHEPIUU https://m.edsoo.ru/ffOcld7a

89 Pewenne 3ampau no teme "Anepusie peakuun"

90 Peaxunu cunTe3a M IeneHus Saep. bu6muoreka [IOK
Uctounuku sueprun CoiiHIa U 3BE3] https://m.edsoo.ru/ffOc1e88
Ypoxk-koHdepenuus "SnepHas SHepreTHUKa.

91 JelicTBuA paaglOaKTUBHBIX U3TYY€HUH HA
JKABbBIE€ OPTraHU3MBI "

[lonroToBKa K KOHTPOJBHON paboTe Mo TeMe

92 "DJIEKTPOMarHuTHOE TIOJIE. bubnuoreka [IOK
DJIEKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBeHUS"

03 KontponbsHas paborta o teme

"DJIEKTPOMarHuTHOE MOJIE.
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DJIEKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE

SIBIECHUA"

94 [ToBTOpenue, 0606meHue. JlaboparopHeie 1 1 bubnuotexa LIOK
paboTsl 1o Kypey "B3aumonetictBue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0600IIcHNE. Pemmenne

95 ACYETHBIX U KAUECTBEHHBIX 3aa4 10 TEME 1 Bubmmorexa HOK
p https://m.eds00.ru/ff0c2572
"TerioBbIe TTPOIIECCHI"

[ToBTOpenue, 0600meHMe. Pemenne

96 ACUETHBIX U KAYECTBEHHBIX 3a7a4 I10 TEME 1 Bubmzorexa [JOK
P o https://m.edsoo.ru/ff0c2a22
'KIIJ] TermnoBbIX ABHTATEICH
IToBTOpenue, 0000meHue. Pemenne

97 ToperH HHetH HHeH 1 bu6mmoteka [IOK
pacueTHBIX U KAYECTBEHHBIX 33/a4 110 TeMe https://m.edsoo.ru/ffoc2b30
"KITJI »mexrpoycTaHoBOK"

98 [ToBTOpenue, 0600menune. JlaboparopHsie 1 1 bub6moreka [IOK
paboThl o Kypey "CBeTOBBIC SIBJICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menue. Pabora ¢

99 TEKCTAMHU I10 TeMe "3aKOHBI COXpAHEHHUS B 1 Bubmiorexa [JOK

| P https://m.edsoo.ru/ffOc2d6a
MEXaHHUKE

100 IoBTOpenue, 0606menue. Padora c 1 bubmotexa LIOK
TexkcraMu 110 TeMe "Konebanus u BOIHBI" https://m.edsoo.ru/ff0c2e82

101 [NoBTOpenue, o606menue. Pabota c 1 bubmotexa LIOK
TekcTaMHU 110 TeMe "CBeTOBEIE ABJIEHUS" https://m.edsoo.ru/ff0c3044
IToBTOpeHnue, o6o6meHue. Pabora ¢

102 TekctaMu 110 TeMe "KBaHTOBas U simepHast 1
¢pusnka"

OBIHIEE KOJIMYECTBO YACOB I1O I[TPOIT'PAMME 102 27



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




HPOBEPAEMBIE IIPE/IMETHBIE PE3YJIbBTATBIOCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMA

7 KJIIACC

Kon
NpoBepPsieMOro
pe3yJbTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
oOpa3zoBaTeJibHOI NMPOrpaMMbl OCHOBHOI0 001Ero 00pa3oBaHusl

11

HUCIIOJIB30BATh U3YUYCHHBIC TOHATHUA

1.2

pa3iniyaThb SABJICHHA 11O OIMMCAHUIO UX XAPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINX JaHHOC (I)I/I3I/I‘-ICCKO€ SABJICHHC

1.3

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (M3UYECKUX SBJICHUN B
OKpYKaroIlleM MHpe, B TOM 4Hclie (M3UUECKUe SBICHUS B IIPUPOJE,
IIPY TOM IEPEBOJIUTh IPAKTUUECKYIO 337a4yy B yUE€OHYIO, BBIIEISTH

CYILIECTBEHHbBIE CBOICTBA (MpU3HAKK) QU3HUUECKUX SBIICHUM

14

OIMHUChIBATh H3YYCHHBIC CBOMCTBA TEI H (1)I/ISI/I‘ICCKI/I€ SIBJICHUS,
UCTIONB3ysT (DM3MYECKUE BEIMYHHBI, MPU OINHUCAHWUU MPABUIBHO
TPAKTOBATb (bHSH‘{eCICI/IfI CMBICJI HCIIOJIB3YCMbIX BCIWYHUH, HX
o0o3HaUeHUsI U CANHUIIbI (1)I/ISI/I‘~IGCKI/IX BCIIMYHUH, HaAXOAUTH
(GopMyInbl, CBS3BIBAIOIME JAHHYIO (U3UYECKYI0 BEIMYUHY C
JOPYTUMH BEIMYUHAMU, CTPOUTH FpadKid M3yIeHHBIX 3aBUCUMOCTEN

(M3UYEeCKUX BETMYUH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, (M3MYECKUE SBICHUS U MPOIECCHI,
WCIIONB3ysd HW3Y4YCHHBIE 3aKOHBI, MPH 3TOM JIaBaTh CIOBECHYIO
(GOpMyIMpPOBKY 3aKOHAa M 3alHiChiBaTh €ro MaTeMaTH4ecKoe

BBIPAKCHUC

1.6

OOBSCHATHh (pU3MUECKHE SBICHUS, IIPOIECCHI H CBOIMCTBA TN, B TOM
YHucie W B KOHTEKCTE CUTYallUHd IPaKTUKO-OPUEHTHPOBAHHOTO
Xapakrepa: BBISBJIATH HPUYUHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
oO0bscHeHHe M3 | — 2 JOrWYecKux ImaroB ¢ omopoid Ha | — 2
U3y4CHHBIX CBOMCTBA (DM3MYECKUX SBIICHUH, (DU3NYECKHX 3aKOHA

HJIX 3aKOHOMCPHOCTH




1.7

peuaTh pacy€THble 331a4u B 1 — 2 NeicTBUS, UCIOIb3YS 3aKOHBI U
(dopMyIbl, CBsS3BIBaONME (M3MUECKUE BEIMYMHBI: HA OCHOBE
aHaJIM3a YCIOBUS 3a7add  3alHMCHIBAaTh  KpaTkoe  YCIOBHE,
MOJCTaBJIATh (M3NYECKHE BEIMYUHBI B (OPMYIBI M IPOBOIUTH
pacuérbl, HAXOOUTh CIPABOYHbIC MJAaHHbBIE, HEOOXOIAMMBIE IS
pemieHus  3a/a4, OIEHWUBATh PEATMCTUYHOCTh  IOIYyIEHHOM

(r3rYecKoil BeTUYUHBI

1.8

pacrno3HaBaTh MpPOOJEMbl, KOTOPblE€ MOXXHO PELMTh MPH IMOMOLIM
(U3UYEeCKUX METOJOB, B OINHUCAHUM HCCIENOBAHUS BBIJICIATH
mpoBepsieMoe  NpeArnojoXkeHue  (TMMoTe3y),  pas3iuyarb |
WHTEPIPETUPOBAThH MOJYYEHHBIN pE3yabTaT, HAaXOAUTh OIMOKUA B

XO0J€ ombITa, ACIAaTh BBIBOABI 110 €TI0 PE3yjibTaTaM

1.9

MPOBOAMTH OMBITHI TIO0 HAONIONCHHUIO (U3UYECKUX SBICHUH WM
(¢u3uyeckux  CBOWCTB Teln:  (opMynupoBaTh  MPOBEPSEMBIC
MPEANOIOKEHUsA, CcOoOUpaTh YCTAaHOBKY W3  MPEIIOKESHHOTO

000pyIOBaHM S, 3aIIMCBIBATh X0 OTBITa U (POPMYIIMPOBATH BHIBOJIBI

1.10

BBIIOJIHATH IIPSMBIE U3MEPEHHUS C UCIIOJIb30BAHUEM aHAJIOIOBBIX U
1 (poBBIX MPUOOPOB, 3aMTUCHIBATh MOKa3aHUs MPUOOPOB C YIETOM

3aJJaHHON a0COIFOTHOM MOTPEIHOCTH U3MEpPEHU I

1.11

IPOBOJUTh HCCIIEOBAaHUE 3aBUCUMOCTH OJHOU  (pu3myeckoit
BEJIMYMHBI OT JAPYrOM C MCIHOJB30BAHHEM IMPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IJIJAHMPOBAHUU y4eOHOIO HCCIIEOBaHUs, cCOOUpaTh
YCTAaHOBKY M BBIIIOJHATE W3MEPEHHUs, CIENysd MPEUIOKEHHOMY
IJaHy, QUKCUPOBATh pPE3yJAbTaThl IOJYYEHHOM 3aBUCHMOCTHU
(¢u3nyecKuX BEIMYMH B BUJE MPEAJIOKEHHBIX TaOIMUI] U IpaduKoB,

ACJIaTh BBIBOJABI 11O PE3yJIbTaTaM UCCIICAOBAHU A

1.12

IpOBOAUTE KOCBCHHBIC H3MCPCHUA (bPISI/ILIeCKI/IX BCIIMYUH, CIICAYyd
Hpe[[HO)KCHHOﬁ HHCTPYKIUU: IIpru  BBINIOJIHCHU N I/I3MepeHHﬁ
CO6I/IpaTB OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCJIATH 3HAYCHUC

HCKOMOH BEITMUHHBI

1.13

coOmoaTh MpaBMJIa TEXHUKUM O€30MacHOCTM Mpu padboTe ¢

nabopaTopHBIM 000PY/IOBaHUEM

1.14

yKa3plBaTh MPUHLMIBI JAEHCTBUS NPUOOPOB U  TEXHUUYECKH X
YCTPOWCTB, XapakTepU30BaTh MPUHLMIBI JEHCTBUS H3YYEHHBIX

HpI/I60pOB N TCXHUYCCKHUX YCTpOﬁCTB C IIOMOIIBKO HX OIIMCAaHMHS,




UCIONIB3Ysl 3HAHMS O CBOMCTBaX (M3MUYECKUX SBJICHUM H

H€O6XO[[I/IMI>IC (1)I/ISI/II-IGCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

NPUBOAUTE TNPUMEPHl (HAXOOUTh HHQPOPMALUIO O MpHUMepax)
MPAKTUYECKOTO  HWCIOJB30BaHMS  (PU3MYECKMX  3HAHUH B
MOBCEJTHEBHON JKM3HM [UIsi obecrieueHuss O€30MacHOCTU IpU
oOpaiieHUM ¢ M[puOOpaMH U TEXHUYECKHMMH YCTpOICTBamH,
COXpaHEHHUS 3/0pOBBS M COOJIOACHUS HOPM 3SKOJOTHYECKOTO

MOBEJICHUS B OKPY)KaIOIIEH cpeze

1.16

OCYIIECTBJISITh OTOOP MCTOYHUKOB MH(popMaInu B cetu MHTEepHET B
COOTBETCTBUHM C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONMXCSA 3HAHWHM M MYTEM CpaBHEHHS Pa3UYHBIX MCTOYHHKOB
BBIZICTIATh MHMOPMAIINIO, KOTOpas SIBJISETCS MPOTHUBOPEUMBON MIHU

MOXET ObITh HEOCTOBEPHOM

1.17

HCII0JIb30BaTh npu BBIIIOJIHCHU U y4eOHBIX 3alaHu i
HayqHOIIOMYJSIPHYIO  JIUTEPATypy  (U3UUYECKOTO  COJEpKaHUs,
CIpaBOYHbIE MaTepHallbl, pecypcsl ceTh VHTepHer, BlageTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeodpa3oBaHUs

uH(OpMaINU U3 OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIICHH S
Ha OCHOBe 2 — 3 UCTOYHHKOB WHPoOpMAIUU (PU3HIECKOTO
CoJIep KaHus, B TOM YHCJIE TTyOJIMYHO JENIaTh KPATKUE COOOIICHHS O
pe3ylbTaTax MPOEKTOB HIJIM Y4€OHBIX HCCIEIOBAaHUN, MPU ITOM
IPaMOTHO HCIIOJI30BaTh M3YYEHHBIH NMOHATUWHBIN ammapar Kypca

(U3KMKH, COMPOBOXK/IATh BBICTYIJIEHUE MTpe3eHTaIuen

1.19

IIpU  BBIIOJHEHUM Y4EOHBIX  IIPOEKTOB U  HCCIEIOBAHUI
pacnipenenarts OOS3aHHOCTM B IPYNIe B COOTBETCTBUHU C
MIOCTAaBJICHHBIMU 3aJauyaMM, CJIECAUTHh 3a BBIIOJHEHHEM IUIaHA
NeWCTBUM, aJeKBaTHO OLIGHMBAaThb COOCTBEHHBIM BKIag B
JeSITETbHOCTD IPYIIIBI, BBICTPaUBaTh ~ KOMMYHUKAaTHBHOE

BSaHMOﬂeﬁCTBHC, Y4YUTBIBass MHCHUC OKPYKAOIUX

8 KUIACC




Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsieMmble npeMeTHbIE Pe3yJIbTAThI 0CBOE HUS OCHOBHOM
00pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOIO 00111eT0 00pa3oBaHusl
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HCII0JB30BaTh IMOHATHUA

1.2

pasIniuaTh ABJICHUA IO OINUMCAHHIO UX XaPAaKTCPHBIX CBOWCTB M Ha

OCHOBE ONBITOB, IEMOHCTPUPYIOIIMX AaHHOE (PU3HUUECKOE SBJICHUE

1.3

pacrno3HaBaTh MPOSBICHUE W3YYEHHBIX (U3UYECKUX SBICHUN B
OKpY)KAaIOILIeM MHpE, B TOM uucie (U3n4ecKue sBJICHUS B IPUPOJIE,
IPU 3TOM IEPEBOAUTH IPAKTUYECKYIO 3a]lauy B ydeOHYIO, BBIJICIATH

CYILLIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) (PU3NUYECKUX SBICHHI

1.4

ONMCHIBATh M3Y4EHHBIE CBOMCTBa Tenl M (M3HUECKUE SBIICHUS,
UCHoNb3ys (pU3MYecKkre BEeTUYMHBI, TPU OMHCAHUM TPABUIIBHO
TPakTOBaTh  (M3MYECKUH  CMBICA  HCIOJIB3YeMbIX  BEIMYMH,
00O3HAYeHUs] M eOUHULbl (U3MYECKUX BEIMYMH, HAaXOAUTh
(GopMyInbl, CBs3BIBAIOIME JAHHYIO (DM3MUYECKYI0 BEJIMYUHY C
JIPYrUMU BETMYMHAMHE, CTPOUTH TPaUKN M3Y4EHHBIX 3aBUCHMOCTEH

(bmnqecmx BCJIMYHUH

1.5

XapaKTepru30BaTh CBOWCTBA Tell, GU3UUYECKHUE SIBJICHUS U TPOIECCHI,
WCTIONIb3YyS M3y4eHHBIE 3aKOHBI, TPH OITOM JaBaTh CIIOBECHYIO
(GOpMyIHpPOBKY 3aKOHAa M 3alUChIBaTh €ro MaTeMaTH4YecKoe

BBIpAXXCHUE

1.6

OOBSICHTH (PH3UYECKHE TMPOIECCHl U CBOWMCTBA TEJ, B TOM YUCJIE U B
KOHTEKCTE CHUTyallMll TMPaKTUKO-OPUEHTHUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE W3
1 — 2 normyeckux IMIATOB ¢ MOMOIIBIO 1 — 2 M3ydeHHBIX CBOMCTBA

¢usnyeckux sBICHUH, PU3NUECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH

1.7

pemaTs pacu€THBIC 33/1a4u B 2 — 3 NEeWCTBUS, MCIIONB3YS 3aKOHBI U
(dopMyInbl, CBs3bIBalONME (M3UUECKUE BEIMYMHBI: HA OCHOBE
aHaJM3a yCIIOBUS 3a/1a4d 3alMCHIBATh KPATKOE YCIIOBUE, BBISBIATH
HE/IOCTaTOK JAaHHBIX U DEIIeHUs 3a7add, BBHIOWPATh 3aKOHBI H
(bopMyibl, HeoOXoaUMBbIE AJs €€ pEelleHUs], MPOBOJUThH PacuéThl U
CpaBHHMBATh IIOJIyY€HHOE 3HaueHHE (PU3MYECKON BETUYHHBI C

N3BCCTHBIMHU JaHHBIMH

1.8

pacrno3HaBaTh MPOOJEMBbl, KOTOPbIE MOKHO PELMTH IMPU TOMOIIM

(bmnqecmx MCTOHOB, HCIIOJB3yA ONUCAHHUC HCCICIOBAHMA,




BBIACIIATH MPOBCPIACMOC IMPCAIIOJIOKCHNUC, OLICHNUBATL ITPABHUJIbBHOCTD

InopAaKa NpoBCACHUA UCCIICAOBAHM A, ACJIaTh BBIBO/IbI

1.9

MPOBOJIUTH OMBITHl MO HAOTIOACHUIO (PU3UUYECKUX SBICHUU WU
(U3MYeCKUX  CBOWCTB Te:  (OPMYIHMpOBATH  IPOBEPSICMBIC
MPENNONIOKEHUs, CcOoOMpaTh YCTAaHOBKY W3  IPEUIOKEHHOTO

O60py,[[OBaHI/I$[, OIIMCBIBATh XO/J OIIbITa U CI)OpMy.]'II/IpOBaTB BBEIBObI

1.10

BBINOJHATh MpPSIMbIE M3MEPEHUsl C HCIOJIb30BAaHUEM AaHAJOTOBBIX
npubOpoB W JAaTYMKOB  (PU3MYECKMX BEJIWYMH, CPAaBHHUBAThH
pe3ynbTaThl  M3MEpPEHUM ¢ Yy4€TOM  3aJaHHON aOCONOTHOU

MOTPEIHOCTH

1.11

IPOBOANUTH HCCIICIOBAaHMWE 3aBUCHUMOCTH OJHOH  (U3HYECKOU
BEJIMYMHBI OT JAPYrOM C MCIHOJB30BAHUEM IMPSAMBIX H3MEPEHHIL:
IUTAHUPOBATh MCCIEIOBaHUE, COOMpPATh YCTAHOBKY W BBIMOJIHSATH
U3MEpEHHUs, CIeAys IMpPeUIOKEHHOMY TIUlaHy, (UKCHpPOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCHUMOCTH B BUJE TaOIUI U TpauKoB,

ACJIaTb BBIBOABI IO PE3ybTaTaM MCCIICAOBAHUA

1.12

IPOBOJUTh KOCBCHHBIC  W3MEPEHUS  (M3MYCCKUX  BEIMYHH:
MJaHUPOBaTh  M3MEPEHUs,  coOupaTb  AKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEeAys MPEII0KEeHHOM HWHCTPYKUHMH, U BBIYUCIATH

3HAa4YCHUEC BCIIMYNHBI

1.13

CO6.HIOI[8.TB IMpaBujia TCEXHUKU 0e30IacHOCTH npu pa60Te C

71a00paTOpHBIM 000pyIOBaHUEM

1.14

XapakTepu30BaTh MPUHIUIBI JACHCTBUS U3YyYEHHBIX IMPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa WX ONMCAHUS, UCIOJIb3Ys
3HaHUA O CBOMCTBax (DM3MUYECKUX SBICHUH M HEoOXOAUMBbIE

(I)I/I3I/IquKI/Ie 3dKOHOMCPHOCTH

1.15

pacrno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOUCTBA U U3MEPUTETbHBIE
IpUOOPHI 110 CXeMaM M CXeMaTUYHBIM PUCYHKAM, COCTABIISATh CXEMBI
JJIEKTPUYECKUX Lened ¢ TOCIeNOBaTEeIbHBIM M TapalieIbHbIM
COEMHEHHUEM DJJIEMEHTOB, pa3iuyas YCIOBHBIE 0003HAYEHUS

QJICMCHTOB 3JICKTPHUYCCKHUX ueneﬁ

1.16

MPUBOAUTE TPUMEPHl (HAXOOUTh WHQPOPMALUIO O MpHMepax)
IPAaKTUYECKOTO  HCHOJBb30BaHHUS  (M3MYECKMX  3HAHWH B
MOBCEIHEBHOM KM3HU Ui oOecreyeHus: Oe30MacHOCTH TpH

oOpameHun ¢ npubopaMu W TEXHHUYECKUMH YCTPOMCTBAMH,




COXpaHCHUA 300POBbA U CO6HIO,Z[€HI/IH HOPpM 3KOJIOTHYCCKOTO

MOBEACHHUS B OKPYXKAIOILEH cpenie

1.17

OCYIIECTBJIATh MOMCK MHGPOPMALUM (U3NYECKOTO COJEpXKaHHUS B
cetu MIHTEpHET, HA OCHOBE MMEIOIIMXCS 3HAHUN U ITYTEM CPaBHEHUS
JOTIOJTHUTENBHBIX HMCTOYHHMKOB BBIJIENATh WHGPOPMAIMIO, KOTOpas

SABJISACTCA HpOTHBOpG‘IHBOﬁ WA MOYKET OBITh HGHOCTOBCpHOfI

1.18

UCHOJIb30BaTh IPU  BBINOJIHEHMM YYEOHBIX 3aJaHUMl HaydyHO-
MOMYJISIPHYIO JINTEPATYpy (PU3MUECKOro cojaep)kaHusi, CIpaBOYHbBIE
Marepuaibl, pecypcsl cetu MHTepHeT; Biaaerb NpUEMAMHU
KOHCIEKTUPOBAHMUS TEKCTa, IPeoOpa3oBaHUsI MHPOPMAIIUU U3 OTHOMN

3HAKOBOU CHUCTEMBI B JIPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC TIMCBMEHHBIE W  KpPaTKWE  YCTHBIC
coo0rieHus, 0000mm@as WHPOPMALMIO W3 HECKOJIBKHUX HCTOYHHKOB
(M3UYECKOro COAEpIKaHMS, B TOM YHCIE MyONUYHO IMPEICTABIIAThH
pe3yNbTaThl TPOSKTHOM WJTH UCCIICIOBATEIICKON JISITETLHOCTH, TIPH
3TOM TPaMOTHO HCIIOJIb30BAaTh W3YyYEHHBIN MOHATUWHBINA ammapar

Kypca (l)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC Hpe3CHTaLII/IeI71

1.20

MIPU BBITIOJIHEHUH Y4EOHBIX MPOEKTOB U UCCIENOBAaHUN (HU3HMUECKUX
MPOIIECCOB PaCIPEeaTh 00S3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/ladaMH, CJIEOUTHh 32 BBINOJIHEHUEM ILIaHa
JNEUCTBUM W KOPPEKTUPOBATH  €ro, aJeKBaTHO OILICHUBATh
COOCTBEHHBIH BKIaJ B JEATENBHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBUE, TMPOSBISAL  TOTOBHOCTh

paspemarh KOHQUITUKTHI

9 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsieMmble npeAMeTHbIE Pe3yJIbTATHI 0CBOE HUS OCHOBHOM
00pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOTO 00111eT0 00pa3oBaHusl
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HCIIOJIB30BATh U3YYCHHBIC TOHATHUA

1.2

pasinyaTh ABJICHHUA IO OINUMCAHHIO UX XaPAaKTCPHBIX CBOICTB M Ha

OCHOBE OIBITOB, IEMOHCTPUPYIOIMX JaHHOE (PM3UUECKOE SBJICHUE

1.3

pacro3HaBaTb MNPOABJICHUEC HN3YUYCHHBIX (1)I/I3I/I‘~I€CKI/IX SIBJICHUH B

OKpY)KaIOIlleM MHpE, B TOM uucie (u3ndecKkue sBICHUS B IPUPOJIE,




IIPH 3TOM MEPEBOAUTD MPAKTUYECKYIO 3a/1auy B y4eOHYIO, BBIJICIATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKH ) (PU3NUYECKUX SBICHHIM

1.4

ONMCHIBATh M3yYEHHBIE CBOWCTBA Tel U (U3MYECKUE SIBICHUS,
UCHONB3ys (pU3MYecKre BENUYMHBI, TPH ONHMCAHUH IPABUIBHO
TPakTOBaTh  (M3WYECKAW  CMBICT  HWCHOJB3YyeMbIX  BEIHYHH,
00O3HAUeHWSI W eNUHUIBI (U3MYECKUX BEIMYUH, HAXOAUTh
(GopMyIbl, CBS3BIBAIOIME JAHHYIO (DM3MYECKYI0O BEIMYUHY C
JIPYTMMH BEIMYMHAMHE, CTPOUTH IPAUKH M3Y4CHHBIX 3aBUCHMOCTEH

(bnanecmx BCJIMYHUH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (PM3MUYECKUE SBJICHUS U MPOLIECCHI,
UCIIONb3ysd HW3Y4YCHHBIE 3aKOHBI, MPH 3TOM JaBaTh CIOBECHYIO
(GOpMYTUPOBKY 3aKOHAa M 3alUCBIBATh €r0 MaTeMaTHYeCKOe

BBIPAKECHHE

1.6

OOBSICHSTH (P3UYECKUE MPOIECCH U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallMd TMPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE W3
2 — 3 JIOTWYECKHX IIAroB C MOMOIIBI0 2 — 3 M3y4EHHBIX CBOMCTBa

¢u3nYecKuX SBICHUH, PU3NIECKIX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

peuaTh pacuéTHBIE 3a/aud (OMHUparoUMecs Ha cUcTeMy u3 2 — 3
YpaBHEHHI), HCIONB3ysd 3aKOHBI W (OPMYJBI, CBS3BIBAIONE
¢u3ndecKkre BENMYMHBI: HA OCHOBE AaHANIM3a YCIOBHS 3a/1auu
3aIMCHIBAaTh KPAaTKOE YCIOBHUE, BBISBISATH HEIOCTAIOIME WIIH
M30BITOYHBIC JAHHBIE, BRIOMPATH 3aKOHBI U (JOPMYJIIbI, HEOOXOAUMBIE
JUISL PeIieHUs, TPOBOANUTH PACYETHI U OIEHUBATH PEATHCTUYHOCTD

IMOJIYYEHHOI'O 3HAYCHU A (1)14314%01(0171 BCIIMYHUHBI

1.8

pacrno3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO PELMTh MPU MOMOIIM
(M3HYECKUX METOJIOB, HCIIOJIB3Ys ONMCAHUE UCCIIEOBAHNS, BBIACIATH
MpOBEPSEMOE MPEAINOI0KEHUE, OLIEHUBATh MPaBUIIBHOCTh MOPSIKA
MPOBEICHUST HMCCIICNOBAHUsS, JIelaTh BBIBOJBI, WHTEPIPETUPOBATH

PE3YJIbTATHI Ha6JIIO,Z[eHHI>’I M OIIBITOB

1.9

MPOBOAMTH OMBITHI O HAOMIONEHUIO (DM3MYECKUX SIBICHUU WIH
(U3MYECKUX CBOMCTB TEJ: CAMOCTOSITEIBHO COOMPATh YCTAHOBKY M3
n30BITOYHOTO Habopa 00OPYIOBAHMS, OMUCHIBATH X0/ OIBITA U €rO

pe3ynbTaThl, GOPMYINPOBATh BHIBObI




1.10

NPOBOAUTH MPU HEOOXOAMMOCTH CEpUI0 MPSAMBIX H3MEPEHHUH,
OIpe/eNisis CpelHee 3HAUeHHE U3MEpsSAeMON BelMYUHBI ((POKyCcHOE
paccTosiHue COOMPAOIIEH JIMH3BI), 0O0OCHOBBIBATH BHIOOP crocoba

U3MepeHus (M3MEPUTENBHOTO Mpubdopa)

1.11

MPOBOJUTH MCCIEAOBAHUE 3aBUCHUMOCTEH (PM3MYECKUX BEIIMYUH C
MCIIOJIb30BAHMEM MPSIMBIX U3MEPEHUN: TIIIAHUPOBATh UCCIIEAOBAHHE,
CaMOCTOSITeTbHO COOHMPATh YCTAHOBKY, (DMKCHPOBATH PE3yIbTaThI
MOJY4EHHON 3aBUCUMOCTU (M3UUECKUX BEIMYMH B BHJIE TAOIULIU

l"pa(bI/IKOB, ACJIaTh BBIBOABI 11O PE3yIbTaTaM UCCICAOBAHU A

1.12

MPOBOJIUTH KOCBEHHBbIE  M3MEpeHUs (U3UYECKUX  BEJIHUYHMH:
IJIAaHUPOBATh ~ HU3MEpPEHHUs,  CcOOMpaTh  JKCIIEPUMEHTATbHYIO
YCTAaHOBKY U BBINOJHATh U3MEPEHHUS, CIeAyd MPeaoKeHHOU
WHCTPYKIIUHU, BBIYUCIISATh 3HAYCHHWE BEITUYUHBI U aHAIM3UPOBATH
MOJydeHHbIE pe3ylnbTaThl € Y4ETOM 3aJaHHOM MOTPenHOCTH

U3MEpPEHU I

1.13

coOmolaTh MpaBWJia TEXHUKH O€30MacHOCTH TMpu pabore ¢

71a00paToOpHBIM 000pYIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKH HU3YUYEHHBIX (DU3UUYECKUX MOJIEIIeH :
MaTepuanbHas ToOYyka, aOCONMIOTHO TBEPAOE TENo, TOYCUHBIH
HMCTOYHUK CBETA, JIyd, TOHKas JIMH3a, TJIAaHETapHas MOJIENIb aToMa,

HYKIIOHHAasA MOJACJIIbL aTOMHOTIO sapa

1.15

XapaKTepu30BaTh NPUHLMUIMBI JCHCTBUSI M3Yy4EHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONMCAHUs, HUCIOJIb3Ys
3HaHHUA O CBOMCTBaxX (M3MUYECKUX SBICHUH U HEoOXOAMMBbIE

(1)I/I3I/II-I€CKI/IC 3aKOHOMCPHOCTH

1.16

UCIIONb30BaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKM HW3Yy4EHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPUTENBHBIX  NpPUOOPOB U
TEXHOJIOTUYECKUX IPOLIECCOB IPU PEIIEHU N Y4E€OHO-TPAKTHUECKU X
3a71a4, ONITUYECKUE CXEMBI JUIsl TOCTPOEHUS H300paskeHUH B IIIIOCKOM

3epKaie u coOuparomeil TmH3e

1.17

OPUBOAUTH MpPUMEPHl (HAXOAUTh HWHGPOPMAIMIO O MpPUMEpax)
MPAKTUYECKOTO  HUCIOJB30BaHMS  (PU3MYECKUX  3HAHUH B
MOBCEJHEBHOM JKM3HM JUIsl oOecrieueHuss O€30MaCHOCTH MpH

oOpamieHUl ¢ TOpuOOpaMH U TEXHUYECKHMMH YCTpOIlCTBaMHu,




COXpaHCHUA 300POBbA U CO6J’IIOI[€HI/I$I HOPM 3KOJIOTHYCCKOTO

MOBEACHHUS B OKPYXKAIOILEH cpenie

1.18

OCYIIECTBJIATh MOMCK MHGPOPMALUM (U3NYECKOTO COJEpXKaHHUS B
cetu MHTEpHET, caMOCTOATENBHO (GOPMYIUPYsS MOUCKOBBIN 3ampoc,
HAXOOUTh IYTH ONPENEICHUs JOCTOBEPHOCTH  ITOJIYYEHHOM
UH(OpMaIlUM Ha OCHOBE MMEIOIMXCSA 3HAHUM M JOMOJHUTENIBHBIX

HCTOYHUKOB

1.19

WCIONB30BaTh TMPH BBIMOJHEHUHM YYEOHBIX 33JaHUl HAy4HO-
MOMYJSIPHYIO JIUTEPATYPy (PU3UUYECKOTO COJIEP’KaHUsS, CIPABOYHEIC
Marepuaibl, pecypchl cetu HWHTepHeT; BiaaeTh MNpUEMaMH
KOHCTIEKTHPOBAHUSI TEKCTa, TpeoOpazoBaHus MH(POpMAaIINH U3 OTHOM

3HAKOBOM CHUCTEMBI B JPYIYIO

1.20

co3JaBaTh COOCTBCHHBIC NMHCBMEHHBIC W YCTHBIC COOOIICHUS Ha
OocHOBe WH(OpMaMU U3 HECKOIBKUX HCTOYHUKOB (PU3UUYECKOTO
COJIepKaHUs, MMYOJTMYIHO TPEJICTABIIATh PE3yIbTAThl MPOCKTHON I
WCCIICZIOBATEIILCKON  NESTENBHOCTH, HPH  3TOM  TPaMOTHO
WCIIONB30BaTh M3YyYCHHBIM TOHSTUWHBIA ammapar H3y4aeMoro
pasnena (QU3WKM W COMPOBOXKIATH BHICTYIUICHHE MPE3CHTAIMEH C

y4€TOM OCOOCHHOCTEN ayAUTOPHU CBEPCTHUKOB

1.21

IIPY BBITIOJIHCHU U YIEOHBIX MMPOCKTOB U MCCIICIOBAHUHN (PU3HUECKIX
MIPOLIECCOB paclpeeNsaTh 00S3aHHOCTH B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3a/ladyaMH, CJEIUTh 3a BBINOJIHEHUEM ILJIaHa
JEUCTBUM U  KOPPEKTUPOBATH  €r0, aJEKBaTHO OLIEHUBATh
COOCTBEHHBI BKJIaJ B JCATEIBHOCTh TPYIIIbI, BBICTPAUBATH
KOMMYHUKAaTHBHOE  B3aUMOJICHCTBUE, MPOSABISIL  TOTOBHOCTh

pasperath KOH(INKTHI




HPOBEPAEMBIE OJIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon
pa3nena

Kon
3JIEeMEHTA

HpOBepﬂeMl)Ie IJIEMEHTDI COJI€C PiKaAaHUSA

®UBUKA U EE POJIb B [IO3HAHUU OKPYXAIOIIEIO MHPA

1.1

®usuka — Hayka O mpupoje. SIBIeHUs NPUPOIBL
@dusnuecknue SABICHUSA: MEXAHWYECKUE, TEIUIOBBIE,

QJICKTPUYICCKUC, MATHUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

dusnueckiue BeTUYUHBI. M3MepeHne QU3NUYECKHX
BenmuuuH. @usnueckue mnpubopsl. I[lorpemHocTsh

n3MepeHnii. MextyHapoIHasi CUCTEMA €IMHUILL

1.3

EcTecTBeHHOHAYUHBIM METOA MO3HAHUA: HAOIIOICHHUE,
IIOCTaHOBKAa HAYYHOTO BOIIPOCA, BBIIBUKEHHE TUIIOTES,
9KCIIEPUMEHT 110 IPOBEpKE TIUINOTE3, OObIACHEHHE

Ha6n}oz[aeM0ro SABJICHH S

1.4

Onucanue PU3NIECKUX SBJICHUH C TTOMOIIBIO MOJIEICH

1.5

[IpakTuyeckue pabOTHI:

#H##Par###I3Mepenne pacCTOSHHM.
##HPar###113mepenue 00bEMa KUIKOCTH U TBEPIOTO
Tena.

#H##Par###Onpenenennue pasMepoB MajbIX TEJ.
###Par#H#I3mMepeHnre  Temrepatrypbl MpU  [TOMOIIM

XKHUJKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIIEpaTyphl

INEPBOHAYAJIBHBIE CBEAEHMA O CTPOEHWU BEHIECTBA

2.1

#H##Par###CTpoeHne BelecTBa: aTOMBl U MOJICKYJIBI,
ux pasMepbl. OTMBITHI, JOKAa3bIBAIOIME JHWCKPETHOE

CTPOCHUC BCIICCTBA

2.2

#H##Par###/|Bmkenne  dactun — BemecTBa.  CBs3b
CKOPOCTH  JIBUXKEHHUSI 4YacCTHUIl C TEMIIepaTypou.

BpoyHoBckoe nBuskenue, auddy3ust

2.3

B3aI/IMOI[€I7ICTBI/I€ YaCTHUI BCUICCTBA: MPUTAKCHUC U

OTTAJIKUBaHUC




##HPar### Arperatueie COCTOSIHUSA BEILECTBA:

CTpOEHHE  Ta30B, KU KOCTEH u TBEPIBIX
24 (KpucTaJuIM4Yeckux)  Teln.  B3aumocBszb  Mexay
CBOMCTBaMH BEIIECTB B  pasHbIX  arperaTHbIX
COCTOSIHMSIX U UX ATOMHO-MOJIEKYJISIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIbI
[Ipakrudeckue pabOTHI:
#HPar###0Ouenka tuameTpa aToMa METOJIOM PsI0B (C
McIonbp3oBanueM Qororpaduii).
2.6 #H#H#Par#H##0npITel MO0 HAONIONEHUIO  TEMJIOBOTO

paclMpeHust Ta3oB.
#HHPar###OnbITEL O OOHAPYKEHUIO JCUCTBUS CUI

MOJIEKYJISIPHOTO MPUTSHKEHUS

JIBIDKEHUE Y B3AMMOJIEMICTBUE TEJ

31 Mexanunueckoe JBUKEHUE. PaBHOMEpHOE "
' HEpPaBHOMEPHOE JABUKEHUE
###Par#H##Cxopocte.  CpenHsii ~ CKOPOCTb  IIpU
3.2 HEPaBHOMEPHOM JBMKEHHUH. Pacuér myru u BpeMeHH
JIBUKEHU S
SBnenne nHepuuu. 3aKoH MHEpUMH. B3aumoneiicteue
3.3 TeJ KaK MpUYMHA U3MEHEHUs CKOPOCTHU JIBUKEHUS TEIL.
Macca kak Mepa HHEPTHOCTH Tejla
3.4 ###Par##notHocts BewecTBa. CBs3b IJIOTHOCTHU C
' KOJIMYECTBOM MOJIEKY/ B €lMHHUIIE 00BbEMA BEIECTBA
3.5 Cuula KaK XapakTepruCcTUKa B3aUMOJAEUCTBUS TEJ
36 Cuua ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MTOMOIIBIO TUHAMOMETPa
37 ###Par##H#IBnenne Tarorenus u cuia Tsbkectd. Cuia
' TSDKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocTh
38 Cuina tpeHus. TpeHHe CKOJIBXKEHUS U TPEHUE IOKOSL.
' Tpenune B npupoe U TEXHUKE
20 #H##Par##CnoxeHue cuil, HalpPaBJICHHBIX O OJHOU
' npssMoi. PaBHozeicTByromas cui
3.10 [pakruueckue paboOTHI:




OrnpeneneHue CKOPOCTH PABHOMEPHOTO JIBHXKCHHS
(mapuka B OIKUJKOCTH, MOJCIH OSJIEKTPUUYCCKOTO
aBTOMOOWJISI M Tak janee). OmpeneneHue cpemHei
CKOPOCTH CKOJILKEHHUs OpycKa WM IIApUKa IO
HaKIOHHOW TUIocKocTH. OmpeneneHne TIIOTHOCTU
TBEPJIOTO Tena. OneITEl,  IEMOHCTPHUPYIOIIME
3aBUCUMOCTD PacTsHKeHHS (1ehopMalliy) MPYKHUHBI OT
NPUIIOKEHHON Ccuibl. OMBITHL, JEMOHCTPUPYIOIIME
3aBUCHUMOCTH CHUJIbBI TpeHI/ISI CKOJIB)KCHHUS OT BECa TCJia U

Xapakrepa COMPUKACAIOIIMXCS TOBEPXHOCTEH

dusnyeckue ABJICHUS B NpUpOALC: MPpUMEPLI ABMKCHUS C

3.11 Pa3TUYHBIMU CKOPOCTSIMH B )KHBOU U HEXKHUBOMW TTPUPOJIE,
JIeMCTBUE CUIIBI TPEHUS B IPUPOJIC U TEXHUKE
3.12 TexHuveckne yCcTporcTBa: TUHAMOMETP, MOAIMITHUKA

JIABJIEHUE TBEP/BIX TEJ, JKUJIKOCTEN M TA30B

4.1

Hasnenue tBEpAoro tena. CrocoObl YMEHBIICHUS U

YBCIINYCHU S NaBJICHUA

4.2

I[aB.TICHI/IC raza. 3aBHCHUMOCTb JaBJICHUA Ta3a OT

00BEMa, TeMIiepaTyphl

4.3

Hepenaqa JaBJICHUA TBépI[LIMI/I TCJIaMH, KUJKOCTAMU U

razamu. 3axoH [lackansa. [TueBMaTnueckrne MaHbl

4.4

3aBUCHUMOCTD JaBJICHUA KHUAKOCTH OT I‘JIYGI/IHI:I.
l'uppocratnueckuit  mapanokc.  CooOmaronmecs

COCYIbI. anpaBanecm/Ie MCXaHH3MBbI

4.5

Atmochepa 3emnum U atMocepHOE  JIaBIICHUE.
[lpuynHbl CylieCTBOBAHUS  BO3AYIIHOM  00O0JOYKH
3eMi. OmnsIT Toppuuesnu. 3aBUCHUMOCTb
aTMOC(epHOTO JaBJIEHUSI OT BBICOTHI HAJ YPOBHEM

Mopst

4.6

M3mepenne armocepHoro nasieHwus. [Ipubopbr mms

U3MepeHus aTMOC(HEepPHOTO JaBICHUS

4.7

JleficTBUE KUJKOCTH M Ta3a Ha NOIPYKEHHOE B HHUX
Teno. BblTankuBaromas (apxumenoBa) cuiia. 3aKOH

Apxumena




4.8

IInaBanue tein. Bo3gyxoriasanue

4.9

[Ipakrndeckue pabOTHI:

Hccnaenopanue 3aBHCHMMOCTH Beca Tela B BOJE OT
00béMa MOTpYyXKEHHOM B JKUIKOCTH YacTU Tela.
OrnpezneneHue BHITAIKABAIOUICH CUIIBI, AEHCTBYIOIIEH
Ha TeJo, IOIPpy)KEHHOE B JKUAKOCTb. [IpoBepka
HE3aBUCUMOCTH BBITAIKUBAOLICH CHUJIbL, IEHCTBYIOLICH
Ha TeIO0 B JKHMJIKOCTH, OT Macchl Teima. OMNBITHI,
JIEMOHCTPUPYIOIME 3aBUCUMOCTb  BBITAIKHBAIOILCH
CHJIBI, ICHCTBYIOIIEH Ha TENO B )KHUJAKOCTH, OT 00BhEMa
MOTPYKEHHOW B )KUJKOCTh YaCTH T€Ja U OT MIOTHOCTH
xkuakoctu.  KoHcTpynpoBaHue — apeoMmeTpa  UIH
KOHCTPYMPOBAaHME JIOJAKM W  OIpeneneHue  e€

Tpy30M0AbEMHOCTH

4.10

dusnyeckrue  SABJIEHUS B OPUPOJE:  BIHUSHUE
aTMOC(epHOTO  JaBJICHHWS Ha JKABOW OPraHu3M,

TJIaBaHUE PBIO

411

TexHuueckue ycTpoicTBa: COOOIIAIONMECS COCYIbI,
YCTPOMCTBO BOAOMPOBOJA, TUIIPABIMYECKUN Mpecc,
MaHOMETp, 6apoMeTp, BHICOTOMEp, MOPIIHEBON HACOC,

apeomerp

PABOTA, MOIIIHOCTD, SOHEPI'UA

5.1 Mexanudeckas paborta

5.2 MexaHnnueckasi MOLHOCTb

£ 3 [lpocTteie MexaHU3MBI: pblyar, OJOK, HaKIOHHas

' MII0CKOCTh. [IpaBuito paBHOBeECHS pplyara

5.4 [IpumMeHeHue npaBuia paBHOBECHS pblyara K OJIOKy
«3omotoe  mpaBwio» MexaHukd. Koaddunuent

5.5 MOJIE3HOTO  JICHCTBUS ~ MEXaHH3MOB. I[Tpocthie
MEXaHHU3MBI B OBITY M TEXHUKE

5.6 [lorennuanpHast SHEPrUM TeNa, MOAHATOTO HaJ 3eMIIEH

5.7 Kunerndeckas sHeprus

5 g [lonnas mexaHuueckass >Heprusi. 3aKOH U3MEHEHUs U

COXpaHCHUA MEXaHHYeCKOM OQHCPIuu




[pakruueckue pabOTHI:
##HPar###Onpenenenne pabOThl CUJIBI TPEHUS TIPH

PaBHOMCPHOM JBUXXCHHUHU TEJIa I10 FOpPI?;OHTﬂJ'IBHOﬁ

> nmoBepxHocTU. VccnenoBaHue YCIOBUM paBHOBECHS
peruara. Msmepenue KIIJ[ HakIoOHHONW NJIOCKOCTH.
N3ydyenne 3akoHa COXpaHEHUs MEXaHUUYECKOW IHEPTHU
dusnyeckre SBJICHUS B MPUPOJAE: phlUard B TeEJe

5.10
YeJioBeKa
TexHuuecknue yCTpOWMCTBA: pblyar, IOJBUKHBIA U

511 HETOIBUKHBIN OJIOKH, HAKIIOHHAS TIJIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY

8 KIIACC
Kon Kon
IIpoBepsieMble 1€ MeHTBI CO/le PXKAHUS
pa3aeJna 3JIeMeHTa
TEIUIOBBIE SABJIEHUA

OCHOBHBIE TMOJOKEHHUSI MOJEKYJISIPHO-KIUHETUUECKOM

6.1 TEOpUU CTPOEHHUsI BemecTBa. Macca H  pa3Mepbl

' Mosiekysl.  OmbIThl, MOATBEPKIAIONME OCHOBHBIC
MOJIOKEHUST MOJICKYISIPHOKUHETUYECKON TEOPHU
Mopnenu TBEpHOro, JKUIKOTO U  Trazoo0pa3HOTo

6.2 cocTOsIHMH BemmecTBa. Kpucramumueckue u amopgHbie

6 Tena

OOBsiCHEHHE CBOMCTB Ta30B, KUJIKOCTEH M TBEPIBIX TEI

6.3 Ha OCHOBE TIIOJOXEHHUH MOJIEKYIIPHOKAHETHIECKON
TEOpUHU

6.4 CmaunBaHWe U KaWIISIPHBIC SIBJICHUS

6.5 TerioBoe pacumpeHue u CxaTue

6.6 Temnepatypa. CBs3p Temmeparypbl €O CKOPOCTBIO

TCIIJIOBOI'O ABHXKCHU A YaCTUI]




Buyrpennss sHeprua.  CrocoObl  M3MEHEeHUs

6.7 BHYTPEHHEH DHEPIUH: TEIUIoNepeaya U COBEpIICHUE
paboThI
6.8 Bupt TEIUIONepeIaun TENJIONPOBOIHOCTB,
' KOHBEKIIUSI, U3TyUCHHE
6.9 KomuuectBo TemoTel.  VYaeiabHas  TEIIJIOEMKOCTH
. BEILECTBA
TennooOMeH u TemsjaoBOe paBHOBECHE. YpPaBHEHHE
6.10
TEMJIOBOro OanaHca
6.11 [lnaBnenne ¥  OTBEepAEBaHUE  KPUCTAITUYECKU X
. BEIIECTB. YIeNbHAas TEIJI0oTa MIaBIeHUs
[TapooOpa3oBanue u  KoHAeHcanus. Mcmapenwue.
6.12 Kunenue. VYapenpHas Temiora mapooOpa3oBaHUSL
' 3aBUCHUMOCTb TeMIEpaTypbl KUIIEHHUS OT aTMOC(EpPHOTro
JaBJICHUS
6.13 Bnaxxaocts Bo3myxa
6.14 DHeprus TOIINBA. Y ielIbHas TEIJIOTa CTOPAHUS
[Mpunnuner pabGotsl  TensoBbix asurareneid KIIJ
6.15 TEMJIOBOTO ABUTaTeNs. TernnoBble NBUTATENN U 3aIlTa
OKPYKAIOLIEH CpeIbl
3aKOH COXpaHEHHS W TIPEBpalicHUs DJHEPTUU B
6.16
TEIJIOBBIX MPOIIECCaX
[IpakTiyeckue pabOTHI:
H#A#H#Par#H##0nbITEl IO OOHAPYKEHUIO JIEHCTBUS CUJ
MOJIEKY/ISIPHOTO TPUTSKESHHUS.
H#HHHPar###O0NBITEL 110  BBIPAIMBAHUIO  KPUCTAIJIOB
6.17 IIOBAPEHHOM COJIM WJIM caxapa.

#HHPar###OneITel IO HAOMIOMEHHIO  TEIJIOBOTO
pacUmMpeHus ra30B, )KUJIKOCTEU U TBEPABIX TEI.
#H##Par###Onpenenenue 1aBJICHNUS BO3AyXa B OaJJIOHE

HIpULA.




#HA#H#Par##H##OnbITE, NEMOHCTPUPYIOIIME 3aBUCUMOCTD
JaBJICHUS BO3yXa OT €ro o0b&éMa M HarpeBaHUs UM
OXJTAXKACHUS.

#H##Par### IpoBepka TUTIOTE3bI JTUHCWHOU
3aBUCUMOCTH  JIIMHBI  CTOJNIOMKA  JKHUJIKOCTH B
TEPMOMETPUUECKON TPYOKe OT TeMIlepaTyphl.
###Par###Habmonenne  W3MEHEHHS  BHYTPEHHEH
SHEPruu Tella B pe3yJbTaTe Teruionepenayd u padoThbl
BHEIIHUX CHUJL

#H##Par###IccnenoBanue sSBICHUS TEIJIOOOMEHA TPH
CMEIIMBAHUH XOJIOJHOW U TOPSYEH BOJIBI.
###Par##Onpenenenue KOJIMYECTBa TEMJIOTHI,
MOJYYEHHOTO BOJOW MpPH TEIUIOOOMEHE C HarpeThiM
METAITMYECKUM ITUITHHIPOM.

###Par#H##0npenenenue  yIenbHOM — TEIJIOEMKOCTH
BEILECTBA.

#H##Par###ccnenoBanme mpoiiecca HCapeHus..
##H#Par###OnpeneneHue OTHOCUTENBHON BJIAKHOCTU
BO3/IyXa.

#HPar###Onpenenenue YIAEIBbHOU TEILIOThI

IJIaBJICHUA JIbJA.

6.18

dusnueckre SBIEHUS B MPHUPOJE: IMOBEPXHOCTHOE
HaTSHKEHHE W KalWULIPHBIE SIBICHUS B TPHUPOJIE,
KpHUCTAJUIBI B IpUpoe, u3nydeHue ConHIa, 3aMep3aHne
BOZOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE pOCHI,

TyMaHa, WHEA, CHCTA.

6.19

TexHuueckne yCTpPOMCTBA: KaMJUISIPBI, TMPUMEpPbI
HCIIOJIb30BAHU S KPUCTAILIOB, KUJIKOCTHBIN TEPMOMETP,
IaTYUK TeMIlepaTypbl, TEPMOC, CHUCTEMa OTOIICHHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOUHa,

ABUTATCIIb BHYTPCHHEIO CrOPaHUI.

OJIEKTPUYECKUE 1 MATHUTHLBIE SBJIEHMSA

7.1

Dnekrpuzanus Tei. J[Ba poaa 3IeKTpruYecKux 3apsaoB




BzaumopelictBue 3apsokeHHbIX Tenl. 3akoH Kyiona

1.2 (3aBUCHMOCTH CHUJIBI B3aWMO/ICHCTBUS 3apSHKEHHBIX TEI
OT BENTUYUHBI 3aPSAJI0OB M PACCTOSHUS MEX]TY TETIaMH )
DnexTpuyecKoe oJe. Hanpsokénnocts

7.3 AJIEKTpUYECKOTO  moJisa.  [IpuHmum cymepno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocutenu snexrpuyeckux 3apsaoB. DIEMEHTApPHBIA

7.4 anexTpudeckuit 3apsa. Ctpoenue atoma. [IpoBogHUKH
U JIUDJICKTPUKH

7.5 3aKOH COXpaHEHUs dIEKTPUUYECKOTO 3apsaa

- DNeKTpUYecKuii  TOK.  YCIIOBUS  CYIIECTBOBAHMS

' ANEKTPUYECKOTO TOKA. VICTOUHWKM TOCTOSIHHOTO TOKa
HerictBus 3IIEKTPUUIECKOTO TOKA (TerioBoE,

7.7 XUMUYECKOE, MArHUTHOE). ONEKTPUUYECKUH TOK B
KHUIKOCTSIX U razax

- Onekrpuueckas 1enb. Cujga TokKa. DIIEKTpUUYECKOoe

' HamnpsHKeHHe
. ConpoTuBieHue IPOBO/IHUKA. VYnensHoe
' COMPOTHBIICHHE BEIIECTBA

7.10 3akon OMa aJ1g ydacTka menu
[locnenoBarensHOE ©  MapaIeNbHOE COEIUHEHUE

7.11
MIPOBOJIHUKOB
PaGota ¥ MOIHOCTH 3JEKTPUYECKOTO TOKa. 3aKOH

7.12
Hxoyns — Jlenna

713 DneKkTpruyecKre Lenu U MOTPeOUTENH 3JIEKTPUUECKON

' sHepruu B ObITy. KOopoTkoe 3aMbIkaHme
[locrosinabie MarHUTHL. B3auMonelicTBrEe MOCTOSHHBIX

7.14
Mar{HuToB
MarautHoe mosie. MarHuTHOE TmoJie 3eMJIM M €ro

7.15
3HauYEHUE JJIs )KU3HU Ha 3emMIie

- 16 OneiT Opcrena. MarHUTHOE IMOJIE 3JIEKTPUUYECKOTO

TOKa. HpI/IMeHeHI/Ie QJICKTPOMAroHuTOB B TCXHUKEC




JlelicTBE MAarHUTHOIO MOJI1 HAa MPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENb OCTOSIHHOTO TOKA. Mcrionp30Banue

o AJIEKTPOABUTATENIE B TEXHUUECKUX YCTPOMCTBAX U HA
TpaHcHopTe
218 Oneitel  ®apanes.  SIBaeHHE  3JIEKTPOMArHUTHOM
. nHaykuuu. [Ipasuso Jlenna
DJleKTporeHeparop. Cmoco0bt MOJTY4EeHUS
7.19 JJICKTPUYECKON  DHEpPTUH.  DJICKTPOCTAHIIMM  Ha
BO300HOBJISIEMBIX UCTOUHUKAX YHEPTHHI
[pakTuueckue pabOTHI:
OnBITH IO HAOTIOICHU IO AJICKTPU3AIIAH TEJ WH TYKITHEH
U MPU CONTPUKOCHOBEHUH.
HccnenoBanue NEWCTBHUSL DIJIEKTPUYECKOTO TIOJS HA
MPOBOJHUKHA U AUAJICKTPUKHU.
CbOopka W mpoBepka pabOTHI SJIEKTPHUYECKON IICTH
MOCTOSTHHOTO TOKA.
W3mepenue u perynnpoBaHue CUJIbI TOKA.
N3mepenue u peryamupoBaHue HapsHKEHUS.
HccnepoBanne 3aBUCMMOCTH CHJIBI TOKa, HIYIIETO
yepe3 Ppe3ucTop, OT COMPOTUBJICHUS pe3ucTopa U
790 HaIpsHDKEHHS Ha PE3UCTOpE.

OnbITHI, JEMOHCTPUPYIOLLIE 3aBUCUMOCTH
ANEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €r0
JUTMHBI, TJIOMA/IN TTOMIEPEYHOTO CEUCHHS M MaTepHaia.
[lpoBepka TmpaBHWiia CIOXKEHHS HANPSDKEHUM MpH
MOCIIEIOBATEIbHOM COEJIMHEHHUH JBYX pPE3HUCTOPOB.
[IpoBepka mpaBuia Al CHIIBI TOKA MPU MaPAILIETFHOM
coenmMHEHUH pe3uctopoB. Ompenenenne pabOTHI
AJIEKTPUYECKOTO TOKa, HIYIIETO 4Yepe3 PpPe3UucTop.
OmnpeneneHue MOLHOCTH — DJIEKTPHYECKOTO  TOKa,
BBIJICIIIEMOM Ha pesucrope. HccnenoBanue
3aBHCHMOCTH CHJIBI TOKA, UYIIETO Yepe3 JIAMITOYKY, OT

HanpsbkeHus Ha Hell. Onpenenenue K11/ HarpeBarens.




HccnenoBanue MarHMTHOI'O B3aNMMOJCH CTBUSI
MOCTOSIHHBIX MarHuToOB. M3ydeHHe MarHUTHOIO IMOJIA
MOCTOSIHHBIX MAarHUTOB TP WX OOBEIUHEHUU W
paznenenunu. MccnenoBanue NEWCTBUS SJIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpETIKY. OIIBITHI,
JIEMOH CTPUPYIOLIE 3aBHCHUMOCTbH CHJIBI
B3aMMOJICHCTBUS KATYIIIKK C TOKOM U MarHuTa OT CHJIbI
TOKa W HalpaBJIeHUs TOKa B Karylke. 3ydeHue
JENCTBUSL MAarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM.
KoncrpyupoBanue u n3y4eHue paboThI
JIIEKTPOIBUTATEIISL. N3mepenue KIIA
AJIEKTPOABUTATENIBHOW  yCcTaHOBKM.  ONBITBI 1O
HCCIICAOBAHUIO SIBJICHUS AIIEKTPOMArHUTHOM
WHAYKIUU: HCCIECIOBAHUE HW3MEHEHUW 3HA4YeHUs |

HarpaBJICHUSA HHAYKIIMOHHOTO TOKa

@uU3nMUECKUE SIBJICHHUS B MPUPOAC: IIIEKTPUUYECKUE

SABJICHHUSA B aTMOC(I)Cpe, QJICKTPUYICCTBO  KUBBIX

7.21 OpPraHU3MOB, MATHUTHOE 10JIe 3eMJTH, Ipeiid MOJIFOCOB,
POJIb MAaTHUTHOTO MOJISA VTSl XKU3HU Ha 3eMile, OJISIpHOe
CHSIHHE
TexHuueckne yCTpOMCTBA: 3JIEKTPOCKON, amMIIepMETP,
BOJIBTMETP, PEOCTAT, CYETUUK HIICKTPUUECKON SHEPTUH,
7 9 AJIEKTPOOCBETUTENbHBIC TPHOOPHI, HarpeBaTeIbHBIC
' AJIEKTPONIPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPEIOXPAHUTENH, SJICKTPOMArHUT, 3JIEKTPOABUIATENb
MOCTOSIHHOTO TOKA, TeHEPaTOp MOCTOSHHOTO TOKa
9 KIIACC
Kon Kon
[IpoBepsiemble 37IEMEHTBI COJIEPKAHUS
paszaena DIIEMEHTA
8 MEXAHUYECKUE SBJIEHUA




Mexannueckoe IBHKEHUE. MarepuaibHas TOYKA.

8.1
Cucrema otrcuéra
8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO TBUIKECHUS
8.3 PaBHOMEpHOE MPAMOTUHEWHOE ABUKEHUE
#H#Part###HepaBHOMepHOE IPAMOJIMHENHOE
8.4 nBrkeHue. CpeqHsisi 1 MTHOBEHHAs! CKOPOCTh Tela Ipu
HEPaBHOMEPHOM JIBUKCHUU
85 Yckopenue.  PaBHOYCKOPEHHOE  IPSAMOJIMHEMHOE
' JBUKEHUE
8.6 #H#Pari##CBo0onHOoe magerne. OueiTe! [ annies
###Par###PaBHoMepHOE NBMKEHUE MO OKPY)KHOCTH.
8.7 Ilepron u wactora oOpamenus. JImHelHas U yrioBas
ckopoctu. LlenTpocTpemMuTenbHOE YCKOpEHHE
8.8 IlepBrriit 3akoH HeroToHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HptoToHa
8.11 #H#APar#H#1 IJpyHIMT CyNTepIIO3UIIUU CHUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 ###Par###Cuna TpeHus: cuiia TPEHUsl CKOJIBXEHMUS,
' cuJia TPEHUS MOKOS, IPYrue BUbI TPEHUS
###Par###Cuna TSDKECTM W 3aKOH  BCEMHUPHOTO
514 TATOTEHHS. YCKOpPEHHE CBOOOIHOIO MaieHUsI
815 Heuxenne mmaner Bokpyr Comnma.  Ileppas
' KOCMHUYECKasi CKOpocTb. HeBecoMOCTh U Teperpy3ku
PaBHOBecue MarepuasbHOM  TOYKUA. AOCOIIOTHO
8.16 TBEPJIOE TEIIO
###Par###PaBHoBece TBEPIOTO TeMa C 3aKPETIEHHOM
847 OCbl0 BpaleHusa. MomeHT cuiibl. LleHTp TsbkecTn
8.18 Nmnynec Tena. U3Menenue umiynbca. MMmmynbe cuisl
8.19 3aK0H COXpaHCHUSI UMITYIIbCA
8.20 #H##Par###PeakTuBHOE IBU)KEHUE
8.21 MexaHu4deckasi paboTa ¥ MOIIHOCTb




8.22

PaGora cun TskecTH, ymnpyroctd, TpeHus. CBs3b

SHEPTUHU U PadOTHI

8.23

ITorennuanbHas OHCpPrusa TeEja, MNTOAHATOTO HaJl

MOBEPXHOCTHIO 3eMIIU

8.24

IloTeH1ManbHast SHEPIUS CKATOU IPYKUHBI

8.25

###Par###Kunernueckas  sHeprusa.  Teopema o

KHMHETHYECKOH OHCPIruu

8.26

#AH#Par###3akoHn coxpaHeHHsI MEXaHUUECKOW YHEPTHU

8.27

[IpakTryeckue paboThHI:

OnpeneneHne CpeTHEe CKOPOCTH CKOJIBKEHHS Opycka
UM JBUXKEHUS IIAPUKA [0 HAKIOHHOMW IJIOCKOCTH.
OrnpeneneHue yckopeHus Tena IpH paBHOYCKOPEHHOM
JIBUKEHUH 110 HAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH MPH
PaBHOYCKOPEHHOM  JIBM)KEHMM  0€3  HaudalbHOU
CKOPOCTH.

[lpoBepka TUIOTE3bl: €CIM TPH PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HadalbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psaq HEYETHBIX YuCceil, TO COOTBCTCTBYIOIIHMC
MPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCHMOCTHU CUJIBI TpEHUs
CKOJIB)XXCHU A OT CHJIBI HOPMaJIbHOTO0  AJaBJICHHUA.
Onpenenenue Ko3(ppUIIMEHTa TPEHUSI CKOJIBKEHHUS.
Omnpenenenue KECTKOCTH NPYKUHBL. OmpeneneHue
paboThl CHJIBI TPEHUS NMPU PABHOMEPHOM JIBUKEHUH
TeJla 0 TOPU3OHTAIBHOM MOBEPXHOCTH. OnpeaesieHue
paboOTBl CHUJIBI YIOPYrOCTH TMpU MOABEME TIpy3a C
HCIIOJBb30BAHMEM HEMOABMIKHOTO M TOABHIKHOIO

OJIOKOB

8.28

Du3nvecKue SBJICHUS B IPUPOJIE: TPUIMBBI U OTIUBBI,
nBrkeHue naHeT COJIHEYHOM CHCTEMBbI, PEaKTUBHOE

JABUKCHUEC KUBBIX OPIraHN3MOB

8.29

Texnuueckre YCTpPOWMCTBA: CIUIOMETP, JATYUKU

IMOJIOKCHU A, PACCTOAHUSA N YCKOPCHH A, PAKCThI

MEXAHUYECKHE KOJIEBAHUA U BOJIHbBI




9.1

KonebarensHoe JIBUKEHUE. OCHOBHBIE
XapaKTepUCTHKH  KOJICOAHWI: TIEepUOoJa, 4YacToTa,

aMILINTYy1a

9.2

MaremaTtnueckuii M NPYKUHHBIA  MasTHHKH.
[lpeBpamienne  3HepruM  HpU  KojieOaTeIbHOM

JABHXKCHUU

9.3

3aryxaronme KosjeOaHus. BeIHYXKICHHBIE KOJEOAHUS.

Pesonanc

94

Mexaandyeckue BOJHBEI. (CBONWCTBA MEXaHHYECKH X
BOJH. IIpononbHble M TomepeuHble BOJHBI. J[nmHa
BOJHBI H CKOpPOCTh €€  pacnpOoCTpaHEHHSI.
MexaHnyeckre BOJIHBI B TBEPIOM TeJe, CEHCMUYECKUE

BOJIHBI

9.5

3Byk. [')poMKoCTh 1 BhICOTA 3ByKa. OTpa)keHHE 3ByKa

9.6

NudpaszByk u ynmpTpasByk

9.7

[IpakTuyeckue pabOTHI:

OmpeneneHue YacToTbl W HEpUOAa  KoyiebaHUM
MaTeMaTUYECKOrO MasiTHHKA.

OmnpeneneHue YacToTbl U HepUoAa  KoyiebaHUH
NPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH Iepuoja KojeOaHUi
MOABEIICHHOTO K HUTH Ipy3a OT [UIMHBI HUTH.
HccnenoBaHnue 3aBUCMMOCTH TIepuojia KojiebaHui
IPYKHHHOIO MasTHMKa OT Macchl rpy3a. lIpoBepkxa
HE3aBUCUMOCTM  Ilepuoja  KojeOaHUM  TIpys3a,
IIO/IBEIIEHHOIO K HUTH, OT Macchl Ipy3a U JKECTKOCTH
NpyKuHbl. M3MepeHue yckopeHus  CBOOOJHOIO

naacHus

9.8

du3nYecKue SIBJICHUS B MPUPOJIE: BOCTIPUSITHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICCHUE, CEMCMHUYECKHE BOJHBI,

OyHaMH, 5X0

9.9

TexHu4eckne yYCTpPOWCTBA: JXOJIOT, HCIOJIb30BaHUE

yIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAI'HUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHbBI




DJIEKTPOMarHUuTHOE 1MoJie. DJIEKTPOMarHUTHbIE BOJIHBL

104 CBolCTBA JIEKTPOMArHUTHBIX BOJIH

10.2 [Ilkana 3J1€KTpOMarHUTHHIX BOJIH

103 OnekTpoMarHuTHas npupoja ceera. CKOpOCTb CBETa.

' BonnoBble cBOMCTBA CBETA

[IpakTuueckue paboOThI:

10.4 W3ydyeHne CBONCTB DJJIEKTPOMATHUTHBIX BOJH C
MTOMOIIBI0 MOOMJIBHOTO TeledoHa
®uznyeckue SBJICHHUS B MpHUpOJE: OMOJIOTHYECKOe

10.5 JNeicTBUE  BUAMMOIO,  YIBTPadUOIETOBOIO u
PEHTTEHOBCKOTO U3JTy4EHU I

106 Texamueckue YCTpOWCTBA: MCIIOJTb30BAHNE

QJICKTPOMArdMuTHBIX BOJIH JJISA COTOBOM CBS3H

11

CBETOBBIE ABJIEHUA

111 JIyaeBast monenb cBeta. MicTouHuku cBera
11.2 [IpsiMoTMHEIHOE pacIpOCTPaHCHUE CBETA
Orpaxenne cBera. Ilmockoe 3epkasio.  3akoH
11.3
OTpa’KeHUs CBeTa
A IIpenmomnenne cBeta. 3aKOH MPEIOMIIEHUS CBETA.
' [TonHOe BHYTpEeHHEE OTpakeHUE CBETA
11.5 Jlunza. Xop mydeit B TuH3e
116 Onrtuueckas cuctema (oToamnmnapara, MUKPOCKOIIa U
' TeJlecKona
117 ['ma3 kak omTHuYecKas cucrema. BIM30pyKOCTh W
' JIATIbHO30PKOCTh
118 Pasnosxxenue Oenoro csera B criektp. OnbiTel HtoTOHA.
' CrnoxxeHue CreKTpaIbHBIX IIBETOB. Jucrepcust cBeTa
[Ipaktnueckue pabOTHI:
#H#Pari##ccnenosanue 3aBUCUMOCTH yria
11.9 OTpa)KEHMS CBETOBOTIO JIy4ya OT yIjia MaJcHusl.

H#HH#HPar#t#13yuenue  XapakTepUCTHK H300pakeHus

npeaMETa B IIJIOCKOM 3CPKaAJIC.




#HHPar###lccnenoBanue 3aBUCHMOCTH yria
NPEJIOMJICHHSI CBETOBOTO JIyda OT yIVIa TNaJCHUS Ha
TPAHUIIE «BO3IYX — CTEKIION.

###Par### lonydenne M300pakeHU C TOMOIIBIO
coOuparoIeil JTH3HI.

#H#Par###Onpeneneare (POKyCHOTO pacCTOSIHUS |
ONTHUYECKOM CUJIBI COOMPAIOILEH JTMH3HI.
HHHPar#H#ONBITEL IO Pa3lIoKEHUIO OeJoro cCBeTa B
CIIEKTD.

H#HHAPar###OnbITEl IO BOCIIPUSTHIO I[BETA MPEAMETOB

IpU UX HAOJIIOAEHUHU Yepe3 LIBETOBbIE (PHIIBTPHI

duznyueckue ABJICHUS B Ipupojie: 3atMeHuss ConHua u

11.10 JlyHsbl, 11BETA TN, ONTHUYECKHE SBJICHUS B aTMocdepe
(uBeT HEba, pedpakmus, pamgyra, MUPaK)
1111 Texunueckue YCTPOMCTBA: OYKH,  TEPHUCKOI,
' doToanmapar, ONTHIECKUE CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
191 Omnwitel Pesepdopna u mimanerapHas MoOJETb aToMa.
' Mogens aroma bopa
199 Hcnyckanue M momioneHue cBera aToMOM. KBaHTBL
' JIuHeiyarsie CIIEKTPBI
12.3 PannoaktuBHOCTB. Anbda, OeTa- U raMMa-u3ITydeHUs
124 Ctpoenune aromHoro szapa. HykmonHas Mopenb
' aTOMHOTO sipa. V30Tomsl
PanunoaktuBHbIe nmpeBpamenus. [lepuoa moiypacnana
12 12.5
ATOMHBIX 1Ep
126 S nepHble peakiuu. 3aKOHbBI COXPAHEHHUS 3apsiIOBOTO U
' MacCOBOT'0O YU CEN
DHeprus CBs3M aTOMHBIX sigep. CBsi3b Macchl U
12.7
SHEpPIUMn
128 Peakniun cuHTe3a u nenenus anep. McTouyHUKH
' sHeprum ConHua u 3B€371
12.9 SlnepHas osHepretuka. JlelicTBUE paguOaKTUBHBIX

H3Hy‘IeHI/Iﬁ Ha )KUBbIC OPraHr3Mbl




12.10

[pakruueckue paboTHI:

HaGmroneHne CHUIOMHBIX W JIMHEWYAThIX CIHEKTPOB
U3ITy9eHUSI.

HccnenoBanne TPEKOB: M3MEPEHUE YHEPTUHU YaCTHIIBI
10 TOPMO3HOMY yTH (110 (hoTOrpadusim).

W3mepenue painoakTUBHOTO oHa

12.11

dusnyeckue sABJICHUS B IPUPOJAE: €CTECTBEHHBIN
panroaKTUBHBIN ¢oH, KOCMHUYECKHE JIy4H,
paZlOaKTUBHOE H3IIydCeHHE IPUPOJHBIX MHHEPAJIOB,
JIENCTBUE PAJUOAKTUBHBIX H3JIydEHHI Ha OpPraHU3M

YCIIOBCKa

12.12

Texunyeckue YCTPOUCTBA:! CIIEKTPOCKOIL,

WHIUBUIyaJIbHBIN JO3UMETp, KaMepa Buibcona




HHPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTI'PAMMBI OCHOBHOTI'O OBHIET'O OBPA3OBAHUA

Kon
NMpoBePsieMOro
TpeOOBaHUsA

IIpoBepsiemble TpeOOBaHUSA K NMPeIMEeTHBIM pe3yJibTaTaM
0a30BOro ypoBHsI 0OCBOEHHUSI OCHOBHOI 00pa30oBaTe /IbHOM
NMPOrpaMMbl OCHOBHOI0 001ero o0pa3oBanusi Ha ocHoBe PI'OC

[lonnmanue ponu (¢U3MKM B HAYYHOH  KapTUHE  MUDA;
cOpMUPOBAHHOCTh 0A30BBIX TIPEJICTABICHUN O 3aKOHOMEPHOI
CBSI3U U NO3HABAEMOCTH ABJIEHUM IPUPOBI, O POJIU SKCIIEPUMEHTA B
¢u3uke, 0 cHCTeMOOOpa3yroIeii poan (QU3UKA B  Pa3BUTHH
€CTeCTBEHHBIX HayK, TEXHHUKM W TEXHOJOTMH, 00 HBOJIOLUU
(M3UYeCKUX 3HAHWUW W UX POJU B I[EJIOCTHOW €CTECTBEHHOHAYIHOM
KapTUHE MHpA, O BKIAAE POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(M3HMKOB B pa3BUTHE HAYKU, OOBSICHEHUE IPOIIECCOB OKPYKAIOILETO

MHpa, pa3BUTHE TEXHUKUA U TEXHOJIOTUN

3HaHUs O BHUJAX MaTepuM (BEIIECTBO M I0J€), O ABMKEHHUM Kak
croco0e CyIeCTBOBAaHHUS MaTepuu, 00 aTOMHO-MOJIEKYISIPHON
TEOPUH CTPOEHUS BEIIECTBA, O (U3MUYCCKOW CYIIHOCTH SIBICHUM
OpUpPOAbl  (MEXaHWYECKUX, TEIUJIOBBIX, JJIEKTPOMAarHUTHBIX H
KBaHTOBBIX); YMCHUE pasjinidaTrb ABJICHUA IO OIHCAHUIO UX
XapaKTECPHBIX CBOMCTB M Ha OCHOBE OIBITOB, ICMOHCTPUPYIOIIN X
naHHoe (pu3uyeckoe SBICHUE; YMEHUE PACIIO3HABAaTh MPOSIBICHHE
U3YYCHHBIX (U3UYECKUX SIBJICHUM B OKPYXKAIOLIEM MHPE, BBIIEIAA

UX CYLIECTBEHHbIE CBOWCTBA (IIPU3HAKH )

Bnagenue ocHOBaMu TOHATHMHOIO ammapata ¥ CHMBOJIHMYECKOTO
s3bIKa (DM3UKA U MCITOJIB30BAHME UX ISl pEIieHUs] YUeOHBIX 3ajad;
yYMEHHUE XapaKTepH30BaTh CBOMCTBa Tel, (U3NYEcKue SBICHUS U

IpoHeCChl, UCITOJIb3YA (b}IH,Z[aMeHTaJIBHBIC " SMIIUPUYICCKUC 3aKOHBI

VYMeHHne OIMChIBATh H3YUYCHHBIC CBOMCTBA Tel H (bI/ISI/I‘IeCKI/IC

SABJICHU A, UCIIOJIb3Y: (I)I/IBI/I‘-ICCKI/IG BCIIMYMHBI

Bragenue ocHOBaMH METOJIOB HAydyHOTO TMO3HAHHS C Y4ETOM
co0roieHH s paBuII 0€301acHOro TpyAa: HabIoAeHne QU3MUECKU X

SIBIICHUM:




YMEHHE CaMOCTOSATEIBHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U3 JaHHOTO Habopa 000PyIOBaHUS IO MHCTPYKIIMU, OMUCHIBATH XO/T
OTIbITA U 3aIIMCHIBATH €T0 PE3YJbTaThl, (POPMYIUPOBATH BHIBOBI;
IPOBEJCHUE IMPSAMBIX M KOCBEHHBIX U3MepeHUuN (u3nuecKkux
BEJIMUMH: YMEHHME IJIaHUPOBAaThb W3MEPEHUS, CaMOCTOSITEIbHO
co0uparh JKCIIEPUMEHTAIbHYIO YCTAHOBKY 10 HHCTPYKLHUH,
BBIYMCIIATE 3HAYCHUE BEIUYMHBI U AHAIU3UPOBATH IOIY4CHHBIE
pe3yapTaTsl € y4€TOM 3aJaHHOM IIOTPEIIHOCTH PE3ylbTaTOB
U3MEpPEHUH;

MIPOBEACHUE HECIOXKHBIX OJKCIEPUMEHTAIBHBIX HCCIENOBAHMUIL
CaMOCTOSITEIBHO COOMpPATh HKCIIEPUMEHTAJBHYIO YCTAaHOBKY U
MPOBOJUTH  HMCCIEIOBAHME 110 MHCTPYKIUH, IPEACTABIATH
MOJTy4E€HHbIE 3aBUCUMOCTU (DU3MYECKUX BEIMYMH B BUJE TAaOIULl U
rpaguKoB, Y4MTHIBATh TOTPEIIHOCTH, JeJdaTb BBIBOJBI IO

pe3ynbraTaM MCCIIeJOBaHUs

[lonnmanue  xapakTepHBIX  CBOWCTB  (PM3MYECKUX  MOAeNeH
(MaTepuasnpHas TOYKa, aOCOIIOTHO TBEPOE TEJIO, MOJIENIU CTPOCHUS
ra3oB, JKHJIKOCTeH ¥ TBEPABIX TeJ, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO $/Ipa) U yMEHUE NPUMEHSATh X IS

00BACHEHUS (PU3NYECKHX MPOLIECCOB

Ymenue oObsCHATh (DU3NMYECKUE MPOIIECChl U CBOMCTBA Tel, B TOM
YUCJIE€ U B KOHTEKCTE CHUTyalluid MPAKTUKO-OPUEHTHUPOBAHHOIO
Xapakrepa, B HaCTHOCTH, BBIABJIATH MPUYNHHO-CIICACTBCHHBIC CBA3N
U CTPOUTH OOBSCHEHHE C OINOPOM Ha HU3YUYCHHBIC CBOICTBA
(v3uYecKuX SBICHUM, (M3MYECKUE 3aKOHBI, 3aKOHOMEPHOCTH H

MOACIN

YMeHue pemarb pacu€THble 337auM (Ha O0ase 2 — 3 ypaBHEHHIN),
UCIONB3Ysl 3aKOHBI W (OPMYJBl, CBS3bIBAONWE (DU3UUECKU e
BEIMYHMHBI, B YaCTHOCTH, 3allMCBIBAaTh KPAaTKOE YCIOBHE 3aJauH,
BBISIBIISITH HEJIOCTAIONIME JTaHHBIC, BHIOMPATh 3aKOHBI U (POpMymbI,
HeoO0XouMBbIe JUTs € pelieH s, UCI0Ib30BaTh CIIPABOYHbIE JaHHEIE,
IPOBOAUTH PAacU€Thl M OICHHBATh PEATMCTHYHOCTH IMOIYYEHHOTO
3HAYEHUS PU3MUECKON BEIMYMHBI; YMEHUE ONPEACIATh Pa3MEPHOCTh

(I)H3I/IquKOI>'I BCJIIMYMHBI, HOJ'Iy‘-I@HHOfI IIpHu pCUICHUU 3aJa4n




YMeHHe Xapakrepus3oBaTb IPUHLMIIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIE OBITOBBIX MPUOOPOB, U MPOMBILIUIEHHBIX
TEXHOJIOTHYECKUX IPOLECCOB IO UX ONMCAHUIO, UCIIOJIB3Ys 3HAHUS O
CBOMCTBaX (M3MYECKUX SBICHUNH U HEOOXOAMMBbIE (U3NUYECKH e

3aKOHOMEPHOCTHU

10

YMeHue HCmonap30BaTh 3HAHUS O (U3UUECKHX SBJICHHUSIX B
MOBCETHEBHOW JKW3HM JUIsi oOecrieueHuss Oe30MacHOCTH TpU
oOpameHun ¢  OBITOBBIMH  NpUOOpaAaMH U TEXHUYECKHUMU
YCTPOWCTBAMH, COXPaHEHHUs 3[0POBbS M COOJIIOJICHHS HOPM
JKOJIOTUYECKOTO TIOBEACHMS B OKPYXKAIOLIEH cpeae; MOHWMaHHe
HEO0OXOMMOCTH NPUMEHEHUS TOCTHXKEHUM (PU3MKU U TEXHOJOTHI

JJI paluOHAJIBHOI'O IMTPUPOAO0ITIOJIB30BaAHU A

11

OnbIT nmoucka, mpeoOpa3oBaHUs W MPEJCTABJICHUS HHQOpMaLu
(bU3uYecKoro Cconep)KaHus C HCMOJb30BaHWEM HHGOPMAITMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUIi; yMEHUE OLIEHUBATh JOCTOBEPHOCTH
MOydeHHON WHQPOpPMAllUM HAa OCHOBE HMEIONMXCS 3HAHUU U
JOTIOJTHUTENbHBIX ~HMCTOYHHUKOB, YMEHHME HCIIOJB30BaTh IpU
BBITIOJTHEHU U YU€OHBIX 33JJaHUIl HaydYHO-TIOMYNSIPHYIO JINTEPATYpy
(u3nYecKOro cojiep)kaHus, CIPaBOYHbIE MaTEPUAJIBbl, PECYPChI CETH
WntepHer; BnaaeHue 0a30BbIMM HAaBBIKAMU MPEOOpa30BaHUs
uH(opMalliu U3 OJHON 3HAKOBOW CHCTEMBI B JPYIYIO; yMEHUE
co3aBaTh COOCTBEHHBIE NMHCBMEHHBIE M YCTHBIE COOOIICHMS Ha

OCHOBE WH(MOPMAIIUH U3 HECKOIBKUX UCTOYHUKOB




HEPEYEHD DJIEMEHTOB COAEPXAHUS, IIPOBEPAEMBIX HA OI'D
IO ®U3UKE

Kon IIpoBepsieMBbIi 3JIEMEHT CO/Ie PKAHUA
1 MEXAHUYECKUE ABJIEHNMA
11 Mexanudeckoe auxkeHue. MarepuanbHas Touka. Cucrema oTcyéra.
' OTHOCHUTENBHOCTD IBU)KEHUS
12 PaBHOMepHOE 1 HepaBHOMepHOE BUKeHUE. Cpeansis ckopocTs. Dopmyrna st
' BBIUUCIICHUS CpeiHelt ckopocTu: V = S/t
PaBHOMEpHOE NMPSAMOIMHENHOE IBUKEHNE. 3aBUCUMOCTb KOOPIMHATHI Te€Ia OT
BPEMEHU B CIIy4ae paBHOMEPHOTO MPSMOJIMHENHOIO JBUKEHUS:
13 xX(f)=x,+uvt
I'padukn 3aBUCUMOCTH OT BpPEMEHM MJsl MPOEKIUU CKOPOCTH, HMPOEKIIHU
IepeEMELICHU, IMYTH, KOOpPAMHATHl IIPU PABHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTb KOOPJIMHATHI T€la OT BPEMEHM B CIy4ae PaBHOYCKOPEHHOIO
HNPSAMOJIMHENHOTO IBUKEHUS:
2
Sylf) =vg, = f+a* %
@opMynbl UIsl TPOEKUHUH IEPEMEILECHHUS], MPOEKIIUU CKOPOCTU U IPOEKIUU
YCKOpPEHUS MPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBUKEHUH:
1.4 5. (D=vy,-t+a,- r .
2
U.T('f) =Upy T4y 1,
a () =canst,
U:_.l.: — U-__.l.: =2a,s,
I'paduikr 3aBUCHMOCTH OT BPEMEHH JUIS MPOEKIUU YCKOPEHUS, MPOCKIUH
CKOpPOCTH, MPOEKIUU TepeMEIIeHHs, KOOPAUHAThl MPU PAaBHOYCKOPEHHOM
HPSIMOJIMHENHOM JIBUKEHU U
CBobogHoe naneHue. @opMyiibl, ONUCHIBAIOIME CBOOOJHOE MaJICHUE Tella 0
BEPTUKAIM (IBUXKEHHE TeJlla BHU3 WM BBEPX OTHOCHTEIBHO MOBEPXHOCTU
1.5 3emin). ['paduiku 3aBUCMMOCTM OT BPEMEHHU ISl IMPOEKIUH YCKOPEHHS,
MPOEKIUH CKOPOCTH M KOOPAMHATHl HpPH CBOOOJAHOM TAJCHHUM Teja 10
BEPTUKAIH




1.6

CKOpOoCTh pPaBHOMEPHOTO JBMIKEHHUS Tella 1O OKpyKHOcTH. HampapieHnwue
CKOPOCTH.
®dopMyma i BEIYHCICHUS CKOPOCTH Yepe3 Paiyc OKPY)KHOCTH W IEPHOI
oOparleHus:

2R

T

LlenTpocTpeMuTeNbHOE YCKOpeHHe. HampaBieHue LEeHTPOCTPEMHUTENIBHOIO

yckopeHus. @opMyna Uit BBIYUCIECHUS YCKOPEHUS:

®dopmyra, CBA3BIBAIOIIAS TTEPUOJ] M YACTOTY OOpAIICHHUS:

bo 1
T

1.7

Macca. ITnotHocTs BemecTBa. @opmyna Jjisi BBIYMCICHU S IIOTHOCTH

_m

V

1.8

Cuna — BCKTOpHAas1 (bI/ISI/I‘ICCKaH BenmunHa. CIoKeHHne CUll

1.9

SIBnenune nnepuuu. Ilepseiit 3akoH HeroToHa

1.10

Bropoii 3akoH Herotona:
F=m-a

CoHanpaBi€HHOCTb BEKTOpa YCKOPEHUs Tela U BEKTOpa CUJIbL, JEHCTBYIOLIEH

Ha TCJIO0

1.11

Bsaumopnericrsue ten. Tperuit 3akon HeroToHa:

Fy y=—F;

1.12

Tpenue nokos U TpeHue CKoybkeHusA. opMyria 171 BBIYUCICHUS MO CUJIBI

TPECHHUA CKOJIBXKCHU A

FIF:u-N

1.13

Hedopmanusa tena. Ymnpyrue u Heynpyrue aedopmanuu. 3akoH YOpyroi
nedopmaruu (3akon I'yka):

F=k-Al

1.14

BcecemupHoe Tarorenue. 3aKkOH BCEMUPHOTO TSTOTEHUS:

F=G. i'].‘-_ -i}?:
R-




Cuna tsoxecTd. YCKopeHue cBOOOIHOTO NaIeHus.

®opMmyna Juisd BBIUMCICHUS CUJIBI TSHKECTU BOJIM3M MOBepxHOCTH 3emiu: F =
mg.

JIBrxenune miianetr BOkpyr Connua. IlepBas kocMuueckas CKOpOCTb.

HesecomocTs u neperpysku

HNmnynec Tena — BeKTOpHast (pM3MYECcKasi BETHMYMHA.
1.15 p=mo

Nmmynbe cuctemsl Ten. M3mMenenne nmnynbca. MMnynsc cuiibl

3aKOH COXpaHEHMsS UMITYIIbCA JJIsl 3aMKHYTOM CHCTEMBI Tell:
1.16 D=my0y +1m,0, =const

PeaxtuBHOE ABMKEHHUE

Mexanunueckasi pabota. @opmyna Al BBIYUCICHHS paOOThI CUJIBL:

A=Fsoosu
1.17 .
Mexanudyeckast MOIIHOCTD:
N=2
t
Kunernueckas u noreHuuanbHas sHeprus.. @opmyna uist BBIYUCICHUS
KAUHETUYECKOW SHEPTHU:
mo”
E, ="
1.18 Teopema 0 kuHeTHueckoil F3Heprun. @opmyna Ui BBIYACICHUS
MOTEHIIUATIBHOM SHEPTUM TeJa, TOIHATOTO
Hax 3eMIENn:
E,=m gh
Mexannueckasi SHEpIus:
E=E.+E p
1.19 .
3aKOH COXpaHEHUsI MeXaHWuecKoil sHeprun. @opmyna i 3aKkoHa
COXpaHEHU S MEXaHWUECKOM PHEPTUu B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpammenne MEXaHUYECKOW SHEPTHH MTPU HAIMYUH CUIIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHUKH.
Peruar. Moment cuser: M - Fl.
1.20 YcnoBue paBHOBECHS phlyara:

M +M,+..=0

[onBuxHbIN 1 HenoABMKHBIN O10ku. KITJ[ mpocTeix MexaHU3MOB,




n= Anonesnas
‘iaarraqama:a

1.21

JlaBiieHue TBEPIOTO TEa.

dopmyiia s BBIYUCICHUS JaBICHUS TBEPAOIO TeIa:

_E
p=7

JlaBnenwue raza. AtmocepHoe JaBlICHHE.
['unpocraTryeckoe AaBJIeHUE BHYTPH JKUIKOCTH.

dopmyiia 11 BBIYUCICHUS JABJICHUS BHYTPU KU JIKOCTH:

p=pgh+p,

1.22

3axoH Ilackans. ['mapaBauyeckuii npecc

1.23

3akoH Apxumena. Dopmyna ISl ONpeNeTCHUs BBITAJKUBAIOIIECH CHIIBI,

JIENCTBYIOLIEH Ha TEJO, NOTPYKEHHOE B )KUAKOCTb UJIH Ta3:
F A = pg v

VYcnosue nmnaBanus tena. [naBanue cynoB U BO34yXOIJIaBaHUE

1.24

MexaHuueckre KojacOaHHUs. AMHJ'II/ITy,Z[a, nepuog u 4YacroTa KOJICOaHUIA.

®opMyna, CBA3BIBAIOLIAS YaCTOTY M MEPUO]] KOIeOaHU:

1
V=
T

1.25

MaremMaTnueckuii M INpPYKUHHBIM MasTHUKU. [IpeBpamieHue sHEprum Ipu

K0J1€0aTeIbHOM JABHKCHU N

1.26

3aryxaronme kosiebaHus. BeiHyX1eHHBbIE Konebanus. PezoHanc

1.27

Mexanuueckue BOJIHBL. [IpoAobHBIE W MTONEPEYHBIE BOJIHBL. JlJIMHA BOJHBI U

CKOPOCTh PaCIPOCTPAHCHHUS BOJHBI:

A=v-T

1.28

3Byk. ['pomKkocTs U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOI BOJIHBI Ha TpaHUIIE

nByx cpen. MHdpasByk u yabTpa3ByK

1.29

Ilpakmuueckue pabomuol

N3mepenue cpelHel IUIOTHOCTH BEUIECTBA; apXUMEIOBOW CHJIbI; HKECTKOCTH
MPYKAHBI, KOOPPUIIEHTa TPEHUS CKOJIBKCHUS; paOOTHI CHIIBI TPCHUS, CUJIBI
VIPYTOCTH; CPEIHEH CKOPOCTH ABUXKEHUS Opycka MO HAKIOHHOM MIJIOCKOCTH;
yCKOpeHUs Opycka MpH ABUKCHUU IO HAKIOHHOMW IIOCKOCTH; YacTOTHl U
nepuoza KoyieOaHWM MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M TMEpHoja
KoJIeOAaHU M PY)KMHHOTO MassTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIECTO Ha phIvar;

paboThl CHJIBI YIIPYrOCTH TpPU MOABEME Ipy3a C IMOMOLIBI HEMOJBUKHOIO




0110Ka; pabOThI CUITBI YIIPYTOCTH TPH MOABEME IPy3a C TOMOIIIBIO MMOBUKHOTO
0m0Ka.

HccnenoBanne 3aBUCUMOCTH apXHMEAOBOW CHJIBI OT 00BEMA TMOTPYKEHHON
YaCTH TeJIa ¥ OT IMJIOTHOCTH KHIKOCTH; HE3aBHUCHMOCTH BBITAIIKABAIOIIEH CHIIBI
OT MAcCChI TCJIa, CHJIbIL TpeHI/IH CKOJIBJKCHHS OT CHUJIbI HOpMaJII:HOFO JaBJICHUS U
OT poJIa TOBEPXHOCTH ; CUJIBI YITPYrOCTH, BO3HUKAIOIICH B IIPYXUHE, OT CTEIICHU
nedopMaruy MPYKUHBI, YCKOPEHUsI OpycKa OT yIila HaKIOHA HaIlpaBJISIOIICH;
neprojia (4acToThl) KOJIeOaHUN HUTSHOTO MAasTHUKA OT JUTMHBI HUTH; IEPHO/A
KOJIeOaHUM MPYKMHHOTO MasATHHUKA OT Macchl Ipy3a U >KECTKOCTU MPYXKHUHBI;
Hccae0BaHue HE3aBUCHMOCTH TEpHUoJia KoJIeOaHWM HUTSHOTO MasTHHKA OT

MacCcChI I'py3a. HpOBCpKa YCJIOBHA paBHOBECHUA pblyara

1.30

Qusuueckue sA61eHUs 6 Npupode. TIPUMEPHl JABUKEHUS C Pa3TMUYHBIMU
CKOpPOCTSIMHU B KMBOI U HEKMBOU MPUPOJE, ACUCTBUE CUIIBI TPEHUS B IPUPOJIE
U TEXHUKE, MPUJIUBBI U OTJIUBBI, ABWKEeHHE TaHeT COJHEYHON CHCTEMBI,
pPEaKTHBHOE IBUKEHHE )KUBBIX OPraHU3MOB, PhIUary B TeJie UEJIOBEKa, BIMSHHUE
aTMoc(epHOro [aBlieHUsI Ha XUBOW OpPraHu3M, IJIaBaHUE PbIO, BOCIPUSTHE

3BYKOB KUBOTHBIMH, 3CMJICTPACCHUC, ceiicMHUYecKue BOJIHBI, YHAMHU, 3XO

1.31

Texnuueckue ycmpoticmea: CIUAIOMETpP, JaTYMKH TOJIOKEHUS], PACCTOSHUS U
YCKOPEHUS, IUHAMOMETpP, MOJIMIHUKA, PAKEThl, pblYar, MOJABHUXKHBIA WU
HEIMOABMKHBIIN OJIOKHM, HAKIOHHAS MJIOCKOCTh, MPOCTHIE MEXaHU3MbI B OBITY,
cooOMIAIONMEcs. COCY/bl, YCTPOMCTBO BOAOMPOBOJA, THIPABINUECKUI Mpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, IMOPLIHEBOM HACOC, apeoMeTp, HXOJOT,

UCIIOJIb30BAHME YIBTPa3BYKa B OBITY U TEXHHKE

TEIUIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISPHO-KMHETUYECKOM TEOPHM CTPOCHUs
BellecTBa. Moenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOr0 COCTOSHUMN BEIIECTBA.

Kpucrammueckie u amopgHbie Tena

2.2

I[BI/I)KGHI/IC JacTul, BCEIICCTBA. CBs3b CKOpPOCTH JIBHXKCHHA YaCTULIl C

TemMriepatypoii. bpoynosckoe aBukenue, 1uddy3us

2.3

CmaynBaHuE U KamUJUTSIPHBIC SIBJICHU A

2.4

Tenmosoe pacommpCHUC U CKATHC

2.5

TenoBoe paBHOBECHE

2.6

Buyrpennsis sHeprus. Pabora u Ttemsomepenaya Kak CrocoObl M3MEHEHUS

BHYTPEHHEH dHEPTUU

2.7

BI/IIIBI TCIIonepeaaun: TCIJIOIIPOBOAHOCTb, KOHBCKII U, U3TTYIYCHUC




2.8

HarpeBanune wu oxnaxaenue Tten. KommyecTtBo TemnoThl.  YienbHas

TEIIJIOEMKOCTD:

O=cam(t,—t,)

2.9

3akoH COXpaHCHHUA SHCPIruu B TCIIJIOBLIX ITpOLICCCAX. YPaBHCHI/Ie TCIIJIOBOTIO

OasaHca:

0 +0,+..=0

2.10

I/IcnapeHHe U KOHJeHcanus. M3MeHeHue BHYTpeHHeﬁ OHCPIMH B IPOLIECCC
HCIIapCHHA W KOHJICHCAIUH. Kunenne xuaxkoctu. VYaenabHas TeILIOTa

napoo6OpasoBanus: L = Q/m

211

BrnaxHocTs BO31yxa

212

IInaBnenue u kpucraumsanus. l3MeHeHUEe BHYTPEHHEH DJHEpPIUM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allu . VY aenpHas TEIIOTA IIAaBICHUS:

, 9

=
m

2.13

BHyTpeHHsT 3Heprus CropaHusi TOIUIMBA. YJENbHAs TEIUIOTa CTOPaHUS

toruBa: g = Q/m

2.14

[Tpunnune! padotsl TernoBbix aeurareneii. KIIJ[ rennosoro asurarens

2.15

Ilpaxmuueckue pabomoi

W3mepenune yaenbHON TENI0EMKOCTH METAINTMYECKOTO IIUIIMHIpa; KOJIMYECTBA
TEMJIOThI, MOJYYEHHOTO BOJONW KOMHATHOM TemrmepaTypbl (UKCHPOBAHHON
Macchl, B KOTOPYIO ONYIIEH HarpeTblii IUINHIpP;, KOIUYECTBA TEIJIOTHL
OTJITAHHOTO HAarpeThIM LUJIMHJIPOM, IOCIE OMYCKAaHUs €ro B BOAY KOMHAaTHOU
TEMIEpaTypbl; OTHOCUTENBHON BIIAXXHOCTU BO3[yXa; YAEIbHOW TEIJIOTHI
njaBieHus Jbaa. lMccnemoBaHue W3MEHEHUs TEMIIEPaTypbl BOJBI  IMPH
Pa3TUYHBIX YCIOBUSX; SIBJICHUA TEMJI000MEHA MPU CMEUIMBAHUU XOJIOJHOM U

rOpsiYeil BOJIBI; IIPOIlecca UCTIApCHUS

2.16

Dusuueckue A61eHUs 6 npupooe. TTIOBEPXHOCTHOE HATSHKCHUE U KallUJUIIPHbIC
SBJICHUS B IIPUPOJIE, KPUCTAIUIBI B IpUpoae, n3nydeHue CoslHLa, 3aMep3aHue

BOJI0EMOB, MOpCKHE Opu3bl; 00pa3oBaHuE POCHI, TyMaHa, UHEs, CHera

2.17

Texnuueckue yCWlpOIZCWlGCl.' KalTnuJIIAPBI, IMPpUMEPLI M CITOJIB30BaHMUsA
KpUCTAJJIOB, )KI/I,Z[KOCTHHﬁ TEPMOMCECTP, AaTUUK TEMIICPATYPbI, TCPMOC, CUCTEMA
OTOIJICHUA JOMOB, THTPOMETPBI, IICUXPOMETP, IMMapOBasa Typ6I/IHa, JABHUTATCIIb

BHYTPEHHETO CrOPAHUS

OJIEKTPOMAI'HUTHBLIE ABJIEHUA

3.1

:‘)J'ICKTpI/ISaI_[I/IH TCII. Z[Ba BUJa SJICKTPUYICCKHX 3apsaa0B




3.2

B3anmopeiictBue 3apsokeHHBIX Tenl. 3akoH Kyinona

3.3 3aKOH COXpaHEHUS DJIEKTPUUYECKOTO 3apsia
34 Onektpuueckoe mone. Hampsok€HHOCTh 3exrpudeckoro mois. IlpuHuumm
' CYMEPIIO3UIINH AIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM yPOBHE)
35 Hocutenu »snekrpudeckux 3apsaoB. JleMcTBUE SJIEKTPUYECKOTO OIS Ha
' 3eKTprUYeckue 3apaabl. [IpoBOIHUKY U TUAIEKTPUKU
[locTosiHHBIN MEKTpUUECKUd TOK. JlefcTBHS anekTpruueckoro Toka. Cuia Toka.
3.6 Hanpsokenue.
I=q/t,U=Aq
37 DIIEKTpUYECKOe CONPOTUBIICHHE. Y IEIbHOE SJEKTPUYECKOE COITPOTHUBIICHHE:
' R = pl/S
3.8 3akon OMa aj1s1 yuacTka siekrpudeckoit remu: | = U/R
[TocnenoBaTenbHOE COETMHEHHUE TPOBOJHUKOB!
I, =I,: U=U,+U,: R=R +R,
3.9 [TapannenbHoe coeHEHNE TPOBOHUKOB PABHOIO CONIPOTUBIICHUS:
U:Uj;f:f&fz;ﬂzé.
CMmelaHHbIE COEAMHEH NS TPOBOIHUKOB
3.10 Pabora 1 MonHOCTH 35ekTpryeckoro Toka. A = Ult, P = Ul
3akon [xoynsa — Jlenua:
3.11 ,
O=I"-R-t
s OnbIT DOpcrena. MarHuTHOE MOJ€ OPSIMOIO IPOBOJHUKA C TOKOM. JImHum
' MarHuTHON WHIYKIHU
313 MarnuTHOE 10J€ IOCTOSHHOTO MarHuTa. BzaumopelicTBHE MOCTOSHHBIX
' Mar{HuToB
3.14 JleficTBue MarHUTHOTO 1OJI1 HA IPOBOJHUK C TOKOM
3.15 OmnsiTel @apanes. SBnenne anexkrpoMarauTHON MHAYKUMH. [IpaBuno Jlenna
Ilpaxmuueckue pabomoi
W3mepeHne  JIEKTPUYECKOTO  CONPOTHBIIEHUSI  PE3UCTOpPA;  MOILHOCTH
3.16 AJIEKTPUYECKOTO TOKA; pabOTHI JIEKTPUUSCKOTO TOKA.

HCCJ’ICZ[OB&HI/IC 3aBUCHUMOCTHU CHJIBI TOKd, BO3HHUKAIOUICTO B IIPOBOAHHUKS

(pGSI/ICTOpBI, naMnqua), OT HAIIPsDKCHUA Ha KOHLIaX ITPOBOJHHUKA; 3aBUCHUMOCTHU




COIIPOTUBJICHUSA OT JJIMHBI IPOBOAHHUKA, IJIOMAAN €TI0 IMOIICPCYHOI0 CCUHCHHU A U
YACJIBHOTI'O COIMPOTHUBJICHUA.

HpOBepKa ImpaBujia JJisd SJICKTPHUYCCKOTO HAIIPSKCHUA ITPH IMMOCICI0BATCIIBHOM
COCAMHCHHNHN NPOBOAHHUKOB; IIpaBUJIia IJId CHJIbI JJICKTPUYCCKOI'O TOKa IIpHU

napajyIeIbHOM COEIMHEHUHU TPOBOIHUKOB (PE3UCTOPHI U JIAaMIIOYKA)

Qusuueckue s61eHUsA 6 npupoode: 3JIEKTPUUYECKUE SIBJIEHUA B arMmocdepe,

3.17 AJIEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE ITOJIE 3€MJIH, IPEiQ MOTIOCOB,
POJIb MAarHUTHOTO TIOJISI JUTS )KM3HU Ha 3eMIle, OJIIPHOE CUSTHUE
Texnuueckue ycmpoucmea: >3IIEKTPOCKOI, aMIIEpMETp, BOJBTMETP, PeocTarT,
CUETUYMK DIEKTPHUYECKOH DHEPIUH, DIIEKTPOOCBETHTEIBbHBIE MPUOOPHI,

3.18 HarpeBaTelIbHbIC AJIEKTPONPUOOPHI (mpumepsl), AJICKTPUYECKUE
NPEIOXPAHUTENH, DSJICKTPOMArHUT, JJIEKTPOJBHUIaTelb IOCTOSHHOTO TOKa,
TeHEepaTop IMOCTOSHHOTO TOKa

3.19 DnekTpoMarHuTHEIE BOJHEL. [1Ikana 35mekTpoMarHuTHEIX BOJTH

3.20 JlyueBas Mmonienb cBeta. [IpssMorHEtHOE pacipoCTpaHeHHE CBETa

3.21 3aKkoH oTpakeHHs cBeTa. [mockoe 3epkajio

3.22 [Ipenomnenue cBera. 3aKoH MPETOMIICHUS CBETA

3.23 Hucnepcus ceera

3.94 JIunza. Xoxa nydeit B munH3e. DOKYCHOE pacCTOSIHUE JUH3bI. ONTHYECKas CUJia

' muH3el: D = 1/F

3.25 I'ma3 xak onTuueckas cucrema. OnTHYECKUE TPUOOPHI
IIpaxmuueckue pabomwi
M3mMepeHHne ONTHYECKOH CHIIBI COOMPAIOIICH JTHH3bI, (POKYCHOTO PACCTOSIHHUS
cobuparomieid JIMH3bl (IO CBOMCTBY paBEHCTBA pPa3MEpOB IMpeIAMeTa H
n300paKeHus, KOT/a MpeAMET PacIoIOKEeH B JIBOHHOM (pokyce), mokazaTemns

3.26 MPEJIOMIIEHUSI CTEKIIA.
HccnenoBanue CcBOMCTBA  M300paXEeHMs, TOJIYYEHHOTO C  IOMOIIBIO
coOuparomiell JTMH3bI; U3MEHEHHS (DOKYCHOTO PACCTOSHHS JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yIJIa MPEIIOMIICHHS CBETOBOTO JIy4a OT yIjla MaJCeHUS Ha
TPAHMIIE BO3IYX — CTCKIIO»

397 Qusuueckue sasnenus 6 npupoode: 3atmenus Connna u JlyHbl, 1BeTa Te,

' onTHYECKue SBJICHUA B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoiicmea: OYKH, TIEPHCKON, QoToarmapar, OINTHYECKUE

CBCTOBOAbI




KBAHTOBBIE ABJIEHUA

PamnoaktuBHOCTB. Anbda-, OeTa-, raMMa-u3nydeHus. Peakiuu anbda-u Oera-

4.1
pacrmazga

45 Omneitel Pesepdopna mo paccesnuto anba-uactun. [lnanerapHas Mmopnens

' aToma

4.3 CocrtaB aToMHOTO siapa. M3oTomsr

4.4 Ilepnon nomypaciiajia aTOMHBIX SIEP

4.5 SAnepHble peakiuu. 3aKOHBI COXpPaHEHHUSI 3apsI0BOT0 U MaCCOBOIO YHCEN
Qusuueckue s61eHUs 6 npupode: €CTECTBEHHBIM paAMOaKTUBHBIA (OH,

4.6 KOCMHYECKHE JIydd, PaJUOaKTHBHOE W3IyudeHHUE MPHUPOIHBIX MHHEPAJIOB,
NIeiCTBHE PaIMOAKTUBHBIX H3ITyICHU Ha OPTAaHU3M YeIIOBEKa

47 TexHnuueckue ycmpoticmea: CHEKTPOCKOI, HHAUBUIYATbHBIN T03UMETp, Kamepa

Bunbecona, siiepHast SJHEpreTrka




YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJI151 YYHEHUKA

» ®usnka 9 kmacc 6a30BbIi ypoBeHb/ [lepeimkun A.B. U3gatenscTBO
«IIpocemienue»,2025

» Odusuka, 7 kiacc 6a3oBbiid ypoBens/ [leprimkun A.B., MiBanos A. .
N3 parensctBO «IIpocBemenuey, 2025

» ®usuka, 8 kiacce/ [lepeimkun A.B., I'yrauk E. M., MBanos A. 1.

N3 parenbctBO «IIpocBemenuey, 2025

METOAUYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. HK. Xannanos, T.A. XannanoBa Tectwsl o ¢usuke [Ipocsemenue ®I'OC 7
kiacc K yueOHuky [leprimkuna A. B, [Ipocsemenue, 2018, 112 c.

2. A.E. Mapomn, E.A. Mapon, C.B. Ilo3oiickuii ®uzuka 7xi1. CaMOCTOSITEIbHBIC U
KOHTpOJIbHBIE paboThI (k yueoHuKy A. B. [lepoimkuna). Ipoda, 2020. 94c.

3. bobommna C.b. ®u3uka. 8 kinacc. KoHTpoIbHbBIE U3MEPUTEIbHBIE MATEPHUAITBI.
Dx3ameHn, 2014. 96¢.

4. O.U. I'pomuena: ®usznka. 8 knacc. KOHTpOJIbHBIE M CAMOCTOSITENILHBIE P a0OTHI K
yueOHuKy  A.B. [lepspimkuHa. drocC Ox3amen,  2021. 128c.
5. H.N.CnenueBa ®uszuka. Tectol. [Ipoda, 2018.112¢.

6.A.E. Mapon, E.A. Mapon Jlunaktnueckue marepuaisl. Ouzuka. [dpoda, 2020.
127c.

7.0.14. TIpomoBmeBa Tectei 1o duszuke. Ox3amen, 2021. 127c.
8. A.B. Ileppimkun COopHuk 3amad 1o ¢uszuke. Ox3amen, 2018. 269c.
9. KonrtekcTHbIe 3a1a91. 3aaHus K yueOHOMY Kypcy « Du3nkay : yaeOHOe TocoOme
/ A.A. Skyra, JL.U. Acanoma; mox pen. JILLA. Iapurytunoit — M.: ®I'BHY

«uctutryr conmepxaHus W MeTonoB  oOyuenus», 2024. — 61 c.



10. Meroaunueckwii keiic. DnekrpomaruutHas nHaykus. (dGusuka. 8 xiace)/ T.B.
Caymkuna, A.A. fkyra; non pen. JLU. AcanoBoit. — M.: ®I'BHY «Uuctutyt
COJIepKaHUsl U METOJIOB 00yueHusi», 2024. — 15 c.

11. Meroauueckuii keiic. ['mapocrarnueckoe nasnenue (dGusuka. 7 kiace) / T.B.
Caymiknna, A.A. Sxyra; non pen. JLU. Acanosoit. — M.: ®I'BHY «UucTUTyT
COJIepKaHUsI U METOJIOB 00yueHus», 2024. — 12 c.

12. baHk 3amaHuii JJ1s TEKYIIETO OICHUBAHUS 0 yueOHOMY mpeaMeTy « Duzukay.
OcnoBHOe 001Iee 0OpazoBanue/ A.A. Skyra, E.Jl. Kouepruna, H.A. 3arpannynas;
nop pen. JILA. Iapurytunoit. — M.: ®I'BHY «MHcTUTYT coaepkaHusi 1 METOJ0B
oOyuenus», 2024.—107c.

13. Ilpaktnueckue (1a0opaTopHbIE) pabOThI IO yueOHOMY npenmery «Duznkay.
OcHoBHOE€ 00111€€ 0OpazoBanue. CpenHee oO1ee 0OpazoBaHue: yuedOHoe nocooue/
1O.B. Ctapokypos, A.A. Akyra, H.I'. ’KnanoBa; nox pexn. JI.A. ITapurytunoi. — M.:
OI'BHY «MHCTUTYT coaep:kaHusi U METO10B 00yueHus», 2024. — 28 c.

14. Cuctema OIICHKH JOCTIDKEHHN IDIAHUPYEMBIX MPEIMETHBIX PE3YJIhTaToB
ocBoecHHMS ydeOHOTro mpenmera «@Pm3mkay. CpemHee oOmee oOpa3oBaHUE:
Metoandeckue pekomenaanuu / A.A. Sxyra, I'.JI. Kopreesa, H.A. 3arpanuunas. —

M.: ®I'BHY «MHcTUTYT conepxkaHus U METOI0B 0OyueHus», 2024. — 113 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI UPECYPCBI CETH
UHTEPHET

1. «Knacc!nas ¢pusuka» http://class-fizika.ru/

2. «Poccwuiickas anexkrponHas mkojay (POLL) https://resh.edu.ru/for-pupil

3. LECTA - Hudposas mnardopma 1151 COBPEMEHHOH IIKOJIBI
https://lecta.ru/egepromo/

4. oHnaitH-ypOKu 10 (pU3uKe 0T Kopropauuu «Poccuiickuii yueOHUK»
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika type-
onlayn-uroki/

5. ObpazoBarenbHbIN CalT 11 yunutened « Buaeoypoku B MHTEpHET»



https://videouroki.net/

6. onnaiiH-mkona «Mudpoypox» https://school.infourok.ru/

7. onnaitH-pecypc « 100urokov.ru» https://100urokov.ru/o-kompanii
8. https://pusukannsascex.pd/

9. lludposoii o6pazoBarenbHBIN pecypc i ko «AKmace»
https://ww.yaklass.ru/

10.https://edsoo.ru/mr-fizika/
11.https://edsoo.ru/metodicheskie_videouroki/



HUCIIOJIB3YEMOE OBOPYJIOBAHME n INIPOI'PAMMHOE
OBECIIEYEHHUE, IIPUOBPETEHHOE B PAMKAX IIOJIYYEHUA

I'PAHTA IIO IPOEKTY «IT-®@U3UKW»
KomnbrotepHoe u nepugepuiinoe 000pya1oBaHue

1.MaTepakTrBHAsA MaHeNb, pabodasi CTAaHITUS JIJIs yJaIuxcsl, padodast CTaHITUS JIJIs
YUUTENS.

2.®m31I-HaKOTTUTEND

Y4eOHOe u yueOHOE J1a0opaTOpHOE 000pPy10BaHNE

1.KommekTsl nabopatopHoro o6opyaoBanus obmiero HazHaueHus (Nel-No7)
2.CurmomanomeTp

3. KoMmiekT f1s1 u3ydeHrss BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHUH
4. Habop mabopaTropHbIii 0 MEXaHUKE

5. Habop mpyxuH pa3audHO# )KECTKOCTH

6. AMniepMeTp-BOJIBTMETP

7. lo3uUMeTp- paluOMETP

8.1lITanreHupKyab uppoBOH

9. [Ipubop s U3MEpEHUs TIMHBI CBETOBOM BOJIHBI

10. MynbTuMeTp

11.T'urpometp udppoBoit

12.JTrokemetp mudpoBoit

13.TepmMoMeTp 1EKTPOHHBIN

Crneunajn3upoBaHHasi Me0eJib M CUCTEMbI XPaHEHUSI:

1.Cton nabopaTopHbIid HU3KWH THIT |

2. CTyn ydeHUYeCKUN

3. llIxad nms moKymMeHTOB

4. Cton nabopaTtopHbIM HU3KUAK THT 2

5.CT0J1 1IeMOHCTPAMOHHBIN (PU3UUECKUI C TPUOOPHBIM KOMILIIEKCOM



6. Cton ayst yuurens
7.Cton nabopaTopHsIii ¢ TyMOO#
DJIeKTPOHHBbIE 00pa3oBaTe/IbHbIE pecypChl, 00pa3oBaTe/bHbIi KOHTEHT

1.VuebGuble Marepuaiibl U3 BCTpoeHHOW Oubmmotekn 3Dcuen (Mopeneit)
00pa30BaTENbHOTO U TIO3HABATEIHHOTO COJIEPKAHUS



