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MNOACHUTEJIBHASA 3AITUCKA

[Tporpamma o ¢pu3rke Ha ypOBHE OCHOBHOTO OOIIEr0 00pa30BaHMs COCTaBIICHA HA OCHOBE
NOJOKEHUH u  TpeOOBaHUM K pe3yiabTaTaM OCBOCHHMS Ha 0a30BOM YPOBHE OCHOBHOMU
oOpazoBarenbHOI mporpaMMel, ipeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yud€ToM deaeparbHOn
paboueii mporpaMMbl Bocriutanusi U Konuenuuu npenonaBanus yuedHoro rnpeamera «Duznkay.

Copneprkanue mporpamMmsl 1o (pU3MKe HAIPaBICHO HAa (POPMUPOBAHHUE €CTECTBEHHOHAYYHOM

IPaMOTHOCTH O0YYaIOLINXCS M OPTraHU3aLUI0 U3ydeHHs (PU3UKH Ha JeSTeTbHOCTHON OCHOBE. B

mporpaMMe Mo (U3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4YeOHOro IMpeAMeTa B pealu3aluiu

tpeboBanuit ®I'OC OO0 k mIaHUPyeMbIM JMYHOCTHBIM M METalpeIMETHBIM pe3yabTaTam
Oo0y4eHHs, a TaKKe€ MEXIPEJAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MpPEIMETOB Ha
YPOBHE OCHOBHOT'O 00IIIEr0 00pa3oBaHMsL.

[Iporpamma 1o ¢u3MKe yCTaHABIUBACT pacIpe/esieHue y4eOHOro Marepuana Mo roaam
o0ydeHusi (1Mo Kjaccam), TMpeayiaracT MPUMEPHYIO IOCIEAOBATEIIbHOCTh HU3YYCHHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS IPEIMETHOTO COJCPKAHUS M YUETEe BO3PACTHBIX OCOOCHHOCTEH
00yYaromuxcsl.

[Iporpamma o ¢usuke pazpadboTaHa C HeIbI0 OKa3aHUs METOJUYECKON MTOMOIIN YIUTEIIO
B CO3/IaHUU paboyell MPOrpaMMbl 10 y4eOHOMY MPEIMETY.

®du3uka ABISETCS CUCTEMOOOPA3YIOLIUM /ISl €CTECTBEHHOHAYYHbIX YUEOHBIX IIPEIMETOB,
HOCKOJIbKY (pH3HuUecKue 3aKOHBI JIEKAaT B OCHOBE MPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonoruel, actpoHomMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MperocTaBiseT HauOojee siCHble OOpas3lbl MPUMEHEHHs HAaydHOTO METoja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa M3 IMaBHBIX 337a4 (U3NUECKOro oOpa3oBaHUs B CTPYKType oOmero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHMHM €CTECTBEHHOHAYyYHOHM TIpPaMOTHOCTM M HHTEpeca K Hayke Y
00yYaromXxcsl.

W3yuenne ¢uznkun Ha 0a30BOM YpOBHE IMpeNIojiaraeT OBJIAJACHHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!

® HAy4YHO OOBSACHSATH SBJICHUS,

® OIEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'O HUCCIIEOBAaHUS;

® UHTEPHpPETUPOBATh JAHHBIE W MCIOJIb30BaTh HAay4YHBIE JOKa3aTelIbCTBA JIsi
MOJIyYEHUs BBIBOJIOB.

Henu u3yueHuss (GU3MKM HAa ypOBHE OCHOBHOIO OOIIETO OOpa30BaHUS OIpENEIeHbl B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusmka» B 00pa30BaTENbHBIX OPTaHU3ALMSIX
Poccuiickoit ®enepauuu, pealu3ylOIUX OCHOBHBIE 00I1€00pa30BaTebHbIE TPOrPaMMBI,
yrBepxkaA€HHON pemeHnneM Komernn MununcrepctBa npocsemeHus Poccuiickoit denepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).

Hean n3yvyenus PpU3HKU:

e [puOOpeTeHHEe HHTEpeca M CTpEeMIICHHs OO0ydJaroliuxcs K HaydHOMY H3YYEHHUIO

MPUPO/IbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
® pa3BUTHE TPEACTABIEHUH O HAaydHOM METOJ€ TMO3HaHHA U (HOpMUpPOBaHHE
HCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4E€HUS OCHOB CTPOEHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (PU3UKHU sl Pa3BUTHUS APYIMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oynymeid mnpodeccHoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOM ¢ (DM3MKOH, MOATrOTOBKA K JalbHENIIEMy O0yYEHHIO B 3TOM
HAaIpaBJICHNN.

JlocTukeHne 3THX Ieneil mporpammsl 10 ()U3MKE Ha YPOBHE OCHOBHOI'O OOILEro

o0pa3oBaHus 00ecreurnBaeTCs pelICHUEM CIISAYIOLINX 3a4aY:

e [IpUOOpETEeHUE 3HAHUH O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUYECKUX, TEILIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSAX;

e puoOpeTeHHe YMEHUH ONUCBhIBATH U OOBACHATH (U3NYECKUE SBIICHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

® OCBOGHHE METOJIOB DEIICHHS TNPOCTEHINNX pacu€THBIX 3a7ad C HCIOJIb30BAaHHEM
($U3nIeCKUX MOJIENeH, TBOPUYECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 3a/1a4;

e Dpa3BUTHE YMEHHMH HaONOJaThb NPUPOAHBIE SBJIEHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl U HKCIEPUMEHTAJIbHBIE HCCIIEAOBAaHHUS C MCIOJIb30BaHHEM
U3MEPUTENIbHBIX TPUOOPOB;

® OCBOCHHE TPUEMOB pPabOTHI ¢ WHPOpPMAIUEH (U3HYSCKOTO COJEPIKAHUS, BKIFOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTHKEHHMSIX (U3UKU, aHaIM3 M KPUTUYECKOe
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO cO chepamu MpoPeCcCUOHAITBHON AEATETHHOCTH, CBSI3aHHBIMU C (DPHU3UKOM,

Y COBPEMEHHBIMHU TEXHOJIOTHAMHU, OCHOBAaHHBIMHU Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha un3yuenue ¢uzuku (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOTO O0IEro odpa3zoBaHHUs
otrBojuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/Ien0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIeIIo), B 9 KJ1acce — 102 yaca (3 yaca B HEJIETIO).

[Ipennaraemslii B mporpamme no (pusuke rnepeueHs 1a00paTOpHbIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapakTep, Y4UTeNlb JAejaeT BbIOOp MpoBelaeHHs Ja0OpaTOpHBIX PabOT U
OTIBITOB C YYETOM MHAMBUYAIBHBIX 0COOEHHOCTEH 00yUaIOIIMXCsl, CITUCKA SKCIIEPUMEHTAbHBIX
3aJJaHUi, IpeAIaraéMbIX B pAMKax OCHOBHOI'O FOCYJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKE.



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nen 1. ®u3uka u e€ poJib B MO3HAHNH OKPYKAIOIIEro MUPA.

®usuka — Hayka o npupoje. SABnenus npuponasl. GU3NYECKUE SBICHUA: MEXaHUYECKUE,
TEIJIOBBIE, FTIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenWYMHBL V3Mepenue ¢usnueckux BenuuuH. Dusmueckue MNPHOOPHI.
[TorpemnocTs u3mMepeHuii. MexxayHapoaHasi cucrema eIMHHMII.

Kak ¢usuka u gpyrue ecrecTBeHHble HayKM H3y4yaroT Npupoay. EcTecTBeHHOHayuHBIi
METOJl TO3HAHWsS: HAOIIOJEHHe, IMOCTAHOBKA HAYYHOIO BOIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBIACHEHHE HabmogaeMoro sBiaeHus. Omnucanue
(u3HYECKUX SIBICHUHN C IIOMOILBIO MOJEJIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIC, DJIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHHS.

2. ®usnueckue TpuOOPHI U MPOIEIypa NPIMBIX U3MEPEHUI aHATIOTOBBIM U LU(DPOBBIM

prudopom.

Jlabopamopuvie pabomol u onvimel.

Omnpenenenue eHbl ATICHUS IKaIbl U3MEPUTEIHLHOTO Mprodopa.
N3mepenne pacCTOSHUN.

N3mepenune o0bEMa )KUAKOCTH B TBEPOTO TEa.

Ormpenenenue pa3MepoB MaJIbIX TEJ.

N3mepenne temmepaTypsl INpU IOMOILIMA JKUJIKOCTHOIO TEPMOMETpa M JaTyuKa
TEMIEPATYPBHI.
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6. IlpoBeneHue wuccieqoBaHMs MO MPOBEPKE T'MIIOTE3bI: AATBHOCTH IOJIETA IIAPUKA,
MYLIIEHHOTO TOPU30HTAIBHO, TEM 00JIbllIe, YeM OOJIbIlie BBICOTA ITYCKa.

Paznen 2. [lepBoHayajibHbIE CBEIEHHS 0 CTPOEHHHU BellecTBa.

CrpoeHue BelecTBa: aTOMbl W MOJIEKYJbl, HUX pa3Mepbl. ONBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBmkeHne yacTuil BemiecTBa. CBS3b CKOPOCTH JBUXKEHHS YaCTHUI[ C TEMIEpPaTypOM.
bpoynoBckoe nBuxkenue, muddysus. BzaumopeicTBue dYacTWll BEUIECTBA: MNPUTSKEHHE U
OTTaJIKUBAHUE.

ArperaTtHpleé COCTOSHMSI ~ BEIIECTBA: CTPOCHHME Ta30B, IKUJIKOCTEH M  TBEPIBIX
(KpuCTaJUTMYEeCKHNX) Tel. B3auMOCBs3p MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX M HUX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OCcOOEHHOCTH arperaTHbIX COCTOSHUMN
BO/JIBI.

emoncmpayuu.

1. HaOGmoneHue 6pOyHOBCKOTO IBH)KEHHS.

2. Habmonenne muddyzun.

3. HaGmonenue siBneHUH, OOBIACHIIOMMXCS MPUTSHKEHUEM WIIM OTTAJIKMBAaHUEM YacTHI

BEIIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Orenka guaMeTpa aToMa METOJIOM PsIOoB (C Hcmonb3oBaHueM (GoTtorpaduii).

2. OmnbIThl 1O HAOIIOEHUIO TETIJIOBOTO PACIIUPEHUS T'a30B.

3. OmnbIThl IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSHKEHHUSL.

Pa3znen 3. /IBuskeHHe ¥ B3aUMOAelCTBHE Tell.



Mexanuyeckoe IBHKEHUE. PaBHOMEpHOE M HEpaBHOMEpHOE JBHKEHUE. (CKOpPOCTb.
Cpenusist CKOpOCTb IPU HEPABHOMEPHOM JABUKEHUU. Pacy€T myTu U BpeMeHU JIBHKEHUSI.

SBneHue wHepuuu. 3aKOH HHEpUMHU. B3aumonencTBue Tell Kak NPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cwia kak XxapakTtepucTtuka B3aumojenctBus Tten. Cuna ynpyrocty u 3akoH ['yka.
N3mepenne cuiibl ¢ TOMOILBIO JUHAMOMETPA. SIBJIEHHE TATOTEHUS U cuja TshkecTu. Cuita TSKECTH
Ha Ipyrux miaHerax. Bec tena. HeBecomocTs. CiiojkeHue Cuil, HaIIPaBJIEHHBIX 110 OJJHOW IPSIMOM.
PaBunoneiictByromas cui. Cuma tpeHusi. TpeHue CKoJIbKEeHUsI U TpeHUE OKOosl. TpeHue B pupojie
U TEXHUKE.

Hemoncmpayuu.

Habmroienne MexaHu4ecKkoro ABUKCHUS Tela.
N3mepenne ckopocTH NpSIMOITMHEHHOTO JBUKCHHUS.
Habntonenue siBieHust HHEPLUU.
Habmtoienue usmeHeHust CKOpOCTH MPU B3aUMOJICHCTBUU TEl.
CpaBHeHHE Macc MO0 B3aUMOJAECHCTBUIO TEl.
. CnoxeHue cuil, HalpaBJIEHHBIX 10 OJTHOM MPSIMOIA.
Jlabopamopuusie padbomot u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIApUKa B KUAKOCTH, MOJEIU
AIEKTPUYECKOTO aBTOMOOMIISA U TaK J1ajiee).
2. OrmpeneneHue cpeHeld CKOPOCTH CKOJBXKEHHs OpycKa WM IIapuKa MO HAKIOHHOMN
IJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPAOTO TENA.
4. OmnbITl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (Aedopmaruu) mpyXUHBI OT
MIPUIIOKEHHOM CHUIIBI.
5. OnsITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tella U
XapakTepa COIPHUKACaIOIINXCsl TOBEPXHOCTEH.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, :KHAKOCTEH U ra3oB.

Hasnenue. CiocoObl yMEHBIIIEHUS U YBEIUYCHUS AaBieHUs. JlaBieHue ra3a. 3aBUCUMOCTD
JaBJIeHUsS Ta3a OT 00bEMa, TeMiieparypsl. [lepenaua naBneHus TBEPABIMU TEAMU, KUAKOCTIMU U
razamu. 3akoH Ilackansa. I[HeBMaTmuyeckue MamMHbl. 3aBUCHUMOCTH JABICHHS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmarommecs cocyabl.  ['muapaBnuueckue
MEXaHU3MBI.

AtMocdepa 3emun u atmocdepHoe naBieHUe. [IpUYHHBI CYIIECTBOBAHMS BO3AYIIHOMN
ob6onouku 3emmu. Onbir Toppuuennu. M3mepeHue atMochepHOTro AaBlIEHUS. 3aBUCHMOCTD
aTMOC(hepHOTO JIaBIIEHWsI OT BBICOTHI HaJa ypoBHeM Mops. [Ipubopbel s u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelficTBHE )KUKOCTU U ra3a Ha MOTPYXKEHHOE B HUX Teno. BriTankuparomas (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBHUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[Tepenaya naBieHus KUIKOCTHIO U Ta30M.
Coobmarommmecst CoCy/Ibl.

I'mpopaBnuueckuii mpecc.

[TposiBnenue neicTBust aTMOC(HEpHOTO 1aBICHHS.
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6. 3aBUCHMOCTh BBHITAJKUBAIOMIEH CHUJIBI OT 00bEMA MOTPYKEHHOW YacTH Tena |
IJIOTHOCTHU KUAKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEH CUIIbI BECY BBITECHEHHOM KUKOCTH.

8. VYcinoBue mIaBaHMs TeN: IUIABAHUE WJIM IMOIPY>KEHHE TeJl B 3aBUCHUMOCTU OT
COOTHOUIEHUS IJIOTHOCTEH TEJA U AKUJKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. MHccnemoBaHue 3aBUCUMOCTH Beca Tejlla B BOJIE OT 00bEMA MOTPYKEHHON B KHUIKOCTh
YacTH TeJla.

2. OmnpeneneHue BbITAJIKUBAIONICH CHIIBI, JEHCTBYIOLIEH Ha TEIO, MOrPYXKEHHOE B
AKHUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOLLEH CUIIbI, JEHCTBYIOLIEH HA TEIO B )KUJIKOCTH,
OT Macchl Tena.

4. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIbI, AEUCTBYIOLIEH Ha
TEJO B )KUJIKOCTH, OT 00bE€Ma MOTPYKEHHON B JKUJIKOCTh YACTH TeJa U OT IJIOTHOCTHU
AKHUJIKOCTH.

5. KoncrpyupoBaHue apeomerpa WM KOHCTPYHPOBAHME JIOJKU M OIpENelIeHuEe e
rpy30H0bEMHOCTH.

Pa3nen 5. PaGoTa m MomHoCTH. JHEprus.

Mexannueckas padbota. MOLIHOCTb.

[IpocTeie MexaHU3MBI: pbIyar, 0JI0K, HAKJIOHHAs MIOCKOCTb. [IpaBuiio paBHOBecus pbryara.
[IpumeneHue mnpaBuiIa paBHOBECHS pblyara K OJoky. «3onoToe mpaBuio» mexaHuku. KIIJ]
IPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunyeckas 3Heprus. Kunetnueckast 1 noreHuuainbHas 3Heprus. [IpeBpamenne ogHoro
BHJIa MEXaHUYECKOW DHEPIUH B IPYroi. 3aKOH COXPAHEHHUS YHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomol u onvimel.

1. Ompenenenue paOOThl CHIBI TpPEHHS IIPU PABHOMEPHOM JIBIKEHHH Tela IO
TOPU30HTAILHON ITOBEPXHOCTH.

2. HccnenoBaHue yCIIOBHI PaBHOBECHS pblUyara.

3. HNsmepenune KII/] HakIOHHON MIOCKOCTH.

4. H3yyeHune 3aKOHA COXPAHEHUS] MEXaHUYECKOW SHEPIHH.

8 KJIACC

Pa3nen 6. TenyioBble IBJICHUA.

OCHOBHBIE ITOJIOKEHHUS MOJICKY/IIPHO-KMHETHYECKOM TEOPHH CTPOCHHS BellecTBa. Macca u
pasMepH aTOMOB n MOJ'IeKy.]'I. OHBITI)I, HO,HTBep)K}IaIOHII/Ie OCHOBHBIC ITOJIOKCHUA
MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSIHMMN BelecTBa. Kpucraminueckue u
amopdubie Tera. OObICHEHHE CBOWCTB T'a30B, )KHUIKOCTEH U TBEPBIX TEJI HA OCHOBE MOJIOKCHUI
MOJ'IeKy.]'ISIpHO-KI/IHeTI/I‘—IeCKOﬁ TeOpI/II/I. CMa‘-II/IBaHI/Ie nu KaHI/IJ'IJ'IﬂpHBIe SABJICHUA. TeHHOBoe
pacIIupeHne U CKaTHe.

Temmneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBFIKEHHS YaCTHII.
Buytpennss sueprusi. CnocoObl ©13MEHEHUS! BHYTPEHHEH SHEPTUU: TEIIoNepeaua u COBEpIIeHUE
paboThl. Bupsl Temionepeaaun: TEIONPOBOIHOCTh, KOHBEKIIHS, H3TyUCHHUE.



KonmaecTBo TemnoTel. YenbHas TEIUIOEMKOCTh BEIIECTBA. TEmIOOOMEH W TEIUIOBOE
paBHOBeEcHE. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBneHue um oTBepiaeBaHUE KPUCTAIIIMYECKUX
BEILIECTB. YJelbHas TemioTa tuiaBieHus. [lapooOpa3zoBanue u koHaeHcamus. Mcnapenwue.
Kunenue. YnenbHas temioTa mnapooOpa3oBaHHUs. 3aBUCHUMOCTh TEMIIEpaTypbl KHUIIEHUS OT
aTMoc(epHOro JaBiIeHHUS.

BnaxxnocTs Bo3ayxa.

OHeprus TOILIMBA. Y A€NIbHAS TEIIOTa CTOPAHUSL.

[Mpunmunsr padotel TermoBbix nBurareneit KIIJ[ TterutoBoro asuratens. TeruioBsie
JIBUTATENIH U 3aLIATA OKPYKAIOIIEN CPEBL.

3aKOH COXpaHEHUs U MPEBPALIECHUS YHEPTUH B TEIJIOBBIX IIPOIECccax.

Jlemoncmpayuu.

HaGmrotenne OpOoyHOBCKOTO JBYKEHHUSL.
Ha6monenue muddy3um.
HaGuroteHue siBiieH CMauuBaHUs U KaWLISIPHBIX SIBJICHHM.
Habmroienue TenaoBoro pacuimpeHus Tedl.
N3menenune naBieHus rasa npyu u3MEHEHUH 00bEMA M HArPEBAHUU UITH OXJIAXKICHHUH.
[IpaBuna n3mMepeHus TeMIepaTypsl.
Buasl Temonepenauu.
OxmnaxieHre Ipu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiennn paboThl BHEIIHUMU CHIIAMH.
. CpaBHeHHE TEIITOEMKOCTEHN pa3IMUHbBIX BEIIECTB.
. Habmonenue kurneHusl.
. HabmioieHe mocTosiHCTBA TeMITepaTyphl MY TUIABICHUH.
13. Mopaenu TenjJoBbIX ABUTATEICH.
Jlabopamopuvie pabomol u onvimel.
OnBbITHI 110 OOHAPYKEHUIO JEHUCTBHS CUIT MOJIEKYISIPHOTO MPUTSKEHHUS.
OnbITHI 11O BHIPALIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM MM caxapa.
OMnbITHI 110 HAOJIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUIAKOCTEH U TBEPIBIX TEll.
Omnpenenenue AaBleHus BO3AyXa B OaJJIOHE MINPHIIA.
OnbITHI, AEMOHCTPUPYIOIINE 3aBUCHMOCTh HAaBJICHUS BO3JyXa OT €ro oobéma u
HarpeBaHUs WU OXJIaXKICHHUS.
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6. IlpoBepka THUMOTE3bl JMHEHHOM 3aBUCHUMOCTH [UIMHBI CTOJOWMKA OJKUIAKOCTH B
TEPMOMETPHUECKOI TpyOKe OT TeMIIepaTyphl.
7. HabGnronenue n3MeHEHUs BHYTPEHHEH SJHEPTUU Tela B pe3yJbTaTe TeIlonepeaauu u
paboTHI BHEITHUX CHIL.
8. HccnenoBaHue siBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUN XOJIOIHON U TOpsSYei BOJIBI.
9. OmpeneneHue KOTUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TpHU TETIIOOOMEHE C
HarpeTbhiM METAJUIMYECKUM HUIUHAPOM.
10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca HCHapeHusl.
12. Onpenenenre OTHOCUTENbHON BIIAKHOCTH BO3AyXa.
13. Onpenenenue yaeiabHOM TEIUIOTHI MJIaBICHUS JIb/IA.
Pazjnen 7. DaexkTpuyecKkue 1 MArHUTHBIE SIBJIEHHSI.
OnexTpuszanus Tei. J{Ba poja 3JIEKTpUUECKUX 3aps10B. B3aumoaeiicTBue 3apsyKEHHBIX TeJl.
3akoH KyioHa (3aBUCUMOCTb CHUJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TENl OT BETMYUHBI 3apsiioB U
pPacCTOSTHUS MEX]y TeJIaMH).



Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro noss. ITpuHuun cynepnozunuu
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsaoB. DJIEMEHTapHBIM 3ieKkTpudeckuil 3apsia. CtpoeHue
aroMa. [IpoBOHUKY U TUATIEKTPUKH. 3aKOH COXPAHECHUS JIEKTPUUECKOTO 3apsiaa.

DNEeKTPUYECKU TOK. YCIIOBUSI CYIIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTouHMKH
MOCTOSIHHOTO TOKa. JIeWCTBHUS RJIEKTPUUECKOTO TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUI TOK B )KMIAKOCTAX U razax.

Onextpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampspbkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YIeIbHOE COMPOTUBIEHUE BemecTBa. 3akoH Owma s  ydacTKa LEMH.
[TocnenoBarenbHOE U MapaJUIEIbHOE COCTUHEHUE TPOBOHUKOB.

PaboTa 1 MomHOCTh 35eKkTpruyeckoro Toka. 3akoH J[xoynsa—JIeHmna. DnekTpuuecKkue 1menu
Y TIOTPEOUTENH ICKTPUICSCKOM dHEPTrUuH B ObITY. KOpOTKOE 3aMBbIKaHHE.

IlocTrossHABIe MarHuTEL. B3amMoaelicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIe.
MarunutHoe noJie 3eMJId U €ro 3Ha4eHue JJIs KU3HU Ha 3emiie. OnbIT DpcTena. MarHutHoe moie
3JIEKTPUYECKOr0 ToKa. [IpuMeHeHune »1eKTpOMarHuToB B TeXHUKE. J[eiCTBHUE MAarHUTHOTO TOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOABUTATENb IOCTOSIHHOTO TokKa. Mcmonb3oBaHue
AJIEKTPOJIBUTATENICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtet  @apaned. SBinenwe 3nexkTpoMarHuTHOM  uHAYKUMU. [lpaBwio  JleHua.
Onekrporenepatop. CrnocoObl TOMyYeHUS JIIEKTPUUYECKOW SHEPruu. ODIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

Jlemoncmpavuu.

DJIeKTpu3anus Te.
JIBa pojia SNEKTPUUYECKUX 3apsI0B U B3AUMOJICHCTBHE 3apSKEHHBIX TEJI.
YCeTpoiCTBO U JENCTBUE DIIEKTPOCKOIIA.
DneKTpocTaTHuecKas MHTyKIIHSL.
3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.
[TpoBOMHUKY U TUAIEKTPUKH.
MopenupoBaHre CHIIOBBIX JIMHUN JIEKTPUUECKOTO TTOJISI.
HcTOYHUKH TOCTOSHHOT'O TOKA.
JIeNCTBUS DIEKTPUIECKOTO TOKA.
. DNEKTPUYECKUM TOK B KUJKOCTH.
. 'a30BBIi1 pa3psa.
. I3mepenne cuitbl TOKa aMIepMeTpoM.
. I3Mepenne 371eKTpUIeCcKOTO HAPsHKEHUST BOIbTMETPOM.
. PeoctaTt 1 Mara3uH conpoTuBiIeHUI.
. BzaumopeiicTBre TOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOXHOCTH pa3/IeJICHUS MOJIOCOB MarHUTA.
. MonenupoBaHue MarHUTHBIX MOJIE€H MOCTOSTHHBIX MarHUTOB.
. OnbIT Opcrena.
. MarauTHoe 1nose Toka. DIEeKTPOMAarHuT.
. JleficTBME MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
. DNEKTPOABUTATEIb TOCTOSTHHOTO TOKA.
. UccnenoBanue ABIE€HUS SEKTPOMArHUTHOW MHIYKIIUH.
. OnbrTel Dapajest.
. 3aBUCUMOCTb HaMpaBJICHUS] UHIYKIIHOHHOTO TOKA OT YCJIOBUN €ro BO3HUKHOBEHUSI.
. DIIEKTPOTeHEPATOP MOCTOSTHHOTO TOKA.
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Jlabopamopnusie padbomot u onvimot.

OnpIThI 10 HAOIOACHUIO ATEKTPU3ALMH TENT UHAYKIMENW U IIPU CONPUKOCHOBEHUH.

HccnenoBanue neiicTBUS 3JEKTPUUECKOTO MO Ha TIPOBOJAHUKH U JUAIEKTPUKH.

COopka u mpoBepka padboThI ANEKTPUUYECKON LIEMHU MOCTOSHHOTO TOKA.

W3mepenue u peryanpoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHre HanpsKeHusl.

HccnenoBanue 3aBUCMOCTH CHIIbI TOKA, UYLIETO Yepe3 pe3UCTOp, OT CONPOTUBICHUS

pe3ucTopa M HANPSKEHUS Ha PE3UCTOPE.

7. OmnbITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  DJIEKTPUYECKOIO  CONPOTUBIIEHUS
MIPOBOJHHKA OT €r0 JJUHBI, TUIOIIAIU TOMEPEUHOr0 CEYEHUS U MaTepHara.

8. TlpoBepka mpaBuiia CI0KEHUS HAIPSKEHUH MPU MTOCIIEI0BATEIbHOM COSTUHEHUH JIBYX
PE3UCTOPOB.

9. IlpoBepka mpaBuiia AJis CUJIBI TOKA IPU MApaUIeTbHOM COSIMHEHUU PE3UCTOPOB.

10. Ompenenennie pabOTHI SMEKTPHUUECKOT0 TOKA, UAYIIETO Yepe3 Pe3UCTOop.

11. OnpeneneHre MOLHOCTH IEKTPUYECKOTO TOKA, BBIAEIIEMOM Ha pe3UCTOpeE.

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEpPe3 JIAMIIOUKY, OT HalpsyKEHUs Ha
HEN.

13. Onpenenenue KIIJ] HarpeBarens.

14. VccnenoBaHne MarHUTHOTO B3aUMO/ICHCTBHUS TTOCTOSTHHBIX MarHUTOB.

15. 3y4eHre MarHUTHOTO IIOJISI TOCTOSTHHBIX MAarHUTOB MPH WX OOBCIWHECHUH U
pa3aeneHuu.
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16. HccnenoBanue neMCTBUSA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOACUCTBUSI KaTYIIKU C TOKOM U
MarHura OT CHJIbI TOKa U HAIIPaBJIEHHs TOKA B KaTYIIKE.

18. M3ydeHne neiCTBUSI MATHUTHOTO ITOJIS1 HA IPOBOJIHUK C TOKOM.

19. KoHcTpyHnpoBaHue U U3yueHue paboThl AIEKTPOIBUTaTENs.

20. U3mepenne KIIJI a51eKTpoABATaTEIBHON YCTAHOBKH.

21. OnbITHl IO UCCIIEIOBAHMIO SIBICHUS AJIEKTPOMArHUTHOW MHAYKLHU: UCCIIEOBaHHE
W3MEHEHUH 3HAYEHUs U HaIlPaBJICHUS NHIYKIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHHSI.

Mexannueckoe nBukeHne. MarepuanbHas Touka. Cuctema orcu€ra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO [JBWKEHHs. PaBHOMepHOe mnpsMoiauHElHHOe JBWKeHue. HepaBHOMepHOe
npsIMOJIMHENHOe ABMkeHHe. CpenHsisi M MIHOBEHHAs CKOpPOCTb Tejla INpPU HEPABHOMEPHOM
JIBIKEHUH.

Yckopenue. PaBHoyckopeHHOE npsiMonHelHOe aBrkeHne. CBoboHoe najgeHue. OmbIThl
INamanest.

PaBHOMEpHOE ABMXKEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamieHus. JIuHeitHas u
YTJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

[TepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpetuit 3akoH Herotona. ITpunHimn
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMs: Cuila TPEHUS CKOJIBXKEHHUS, CUjla TPEHUs
MIOKOS1, APYTHE BUBI TPEHUSI.

Cuna TSXKECTM W 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpEHHE CBOOOJHOTO MaJeHHUS.
JBwxenue mianet Bokpyr Coinnua. [lepas kocmuueckast ckopocTb. HeBeCOMOCTB U neperpy3KkH.



PaBHoBecue marepuanbHON TOuKU. AOCOIOTHO TBEPAOE Teno. PaBHoBecue TBEPAOro Tena
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynee Tena. U3menenne ummyinbca. VMiynbe cuibl. 3aKOH COXPaHEHUS HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanunueckasi pabota ¥ MOHIHOCTb. PaboTra cuil TskecTH, ynpyroctu, TpeHus. CBsizb

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HAaA NOBCPXHOCTHIO 3CMIIM.

[ToreHumanpHas sHeprus cxaToil npyxuHbl. Kunetndeckas sHeprus. Teopema 0 KWUHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

Jlemoncmpavuu.

1. HaOmroneHue MEXaHU4ECKOro JBM)KEHUS Tela OTHOCUTENBHO PAa3HbIX TEJ OTCUETA.

2. CpaBHeHHE IyTed M TPACKTOPUM JBUKEHUS OJHOIO M TOIO K€ TeJla OTHOCUTEIHHO
Pa3HBIX TEJ OTCUETA.

3. HM3mepeHue CKOPOCTH U YCKOPEHHS MIPSIMOJIUHENHOIO ABHKEHUSL.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOT'O IBUKCHUS.

5. HaOnropeHue IBMKEHUS Tea IO OKPYKHOCTH.

6. HaOnroneHue MexaHMYECKHX SIBICHUI, MPOUCXOIAIIUX B cucTeMe orcuéra «Tenexkar
pu e€ paBHOMEPHOM U YCKOPEHHOM JIBU)KEHHH OTHOCHUTEJIBHO KaOMHETa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHHs TeJIa OT MAcChl TEJIA U IEHCTBYIOIIEH HA HETO CUJIBI.

8. HabmoneHnue paBeHCTBA CHJI IPU B3aMMOACHCTBUH TeJl.

9. H3meHeHue Beca Tella IpU YCKOPEHHOM JBH>KEHUU.

10. [Iepenaya nmiysibca Npy B3aUMOACHCTBUHU TEIL.

11. IlpeoGpa3oBaHust SHEPIUU IPU B3aUMOAECHCTBUU TEN.

12. CoxpaHeHue UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJIEHCTBHH.

13. CoxpaHeHue UMITyJibca Npu abCOIOTHO YIIPYTOM B3aUMOJIEHCTBHH.

14. HaGmroieHue peakTUBHOTO JABHKEHUSI.

15. CoxpaHeHne MEXaHUYECKOM SHepruu MpU CBOOOHOM MaJICHUH.

16. CoxpaHeHue MEXaHNYECKON SHEPTUU NIPU ABMKEHUHU TeJla MO IEHCTBUEM MPYKHUHBI.

Jlabopamopuvie pabomol u onvimel.

1. KoHcTpyupoBaHue TpakTa Ui pa3roHa M JajJbHEHIIEr0 paBHOMEPHOTO JBHMKEHUS
1IapuKa WIH TEJIEKKH.

2. OrmpeneneHue cpeAHEW CKOPOCTH CKOJIbKEHHUS OpycKa WM JABM)KEHUS LIapuKa I10
HAaKJIOHHOM IUIOCKOCTH.

3. OrmpeneneHue yCKOpeHUs Tela MpPU PABHOYCKOPEHHOM JABM)KEHUU IO HAKJIOHHOMU
IJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBHXKEHHH 0e3
Ha4aJIbHOW CKOPOCTH.

5. IlpoBepka rumoTesbl: €ciau MPU PaBHOYCKOPEHHOM JBUKEHUH 0€3 HayalbHON CKOPOCTH
IIYTH OTHOCSITCS KaK psiJl HEYETHBIX YHCET, TO COOTBETCTBYIOIINE TPOMEKYTKHU BPEMEHU
OJIUHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CUJIbI TPEHUSI CKOJNBXKEHHS OT CHUJIBI HOPMAalbHOIO
JTaBJICHUSL.

7. Omnpenenenue KodHPuIMeHTa TPEHUS CKOTBKCHHSL.

8. OmpeneneHne KECTKOCTU NPYKUHBI.

9. Omnpenenenne pabOThl CHUJIBI TPEHHUS MPH PABHOMEPHOM JIBUKEHHUU Tela I10

TOPU30HTAIILHOU MOBEPXHOCTH.



10. Ompenenenrie pabOTBI CHUIIBI YIPYTOCTH TpU MOABEME Tpy3a C HUCHOIB30BaHUEM
HEMOJIBYKHOTO U MOJABHKHOTO OJIOKOB.

11. V3y4yeHue 3aKOHa COXPAHEHUS SHEPIUU.

Pa3znen 9. Mexanndeckue Koje0aHusi M BOJIHBI.

Konebarenbnoe npumxenune. OCHOBHBIE XapaKTEPUCTUKU KojeOaHUI: Mepuoj, 4acroTa,
amuntyna. MaTtematuueckuid W NPYXKUHHBIA MasTHUKUA. [IpeBpaiieHue sHepruu mpu
K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeinyxneHnsle konebanusi. Pesonanc. MexaHuyeckue BOJIHBI.
CaoiicTBa MexaHndeckux BouiH. [IpononbHbIe U nonepeyHbie BOJIHBI. J{JTMHA BOJIHBI U CKOPOCTh
e€ pacipocTpaHeHus. MexaHndyeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKHE BOJIHBI.

3Byk. ['poMkoCTh 3ByKa 1 BbicoTa ToHA. OTpakeHue 3Byka. THGpa3ByK U yIbTpa3ByK.

Jlemoncmpavuu.

Habmtonenue konebanuii Tes o1 ACMCTBUEM CUIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

Habmronenue koneGanmii rpy3a Ha HUTH U Ha IPY)KHHE.

Habmroienue BeIHYKIEHHBIX KOJIEOaHHH U pe30HaHca.

PacnipocTpanenue npoaoiabHbIX U MOMEPEYHBIX BOIH (Ha MOJIEIH).

Habmtoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

. AKycTUYecKuil pe3oHaHC.

Jlabopamopuusie padbomost u onvimel.

1. OmnpeneneHue 4acTOTHI U IEPHO/Ia KOJIEOaHU MaTeMaTUUYECKOT0 MasiTHUKA.

2. OrmpeneneHue 4acTOTHI U MepHO/Ia KOJIeOaHHUH MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTU TepHoa KojeOaHWN MOJABEIICHHOTO K HUTHU Tpy3a OT
JUTHHBI HUTH.
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4. HccnepoBaHue 3aBUCHMOCTH TEpUOJa KoJieOaHUM MPYKMHHOTO MasTHHKA OT MAacChl
Ipysa.
5. IIpoBepka HE3aBHCHUMOCTH IMEpHOJa KOJIeOaHWH Tpy3a, MOABEIIEHHOTO K HHUTHU, OT
Macchl Tpy3a.
6. OnBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH MTEPHO/Ia KOJIEOaHUN MPY>KMHHOTO MasTHUKA
OT MacChl Tpy3a U KECTKOCTHU TIPY>KUHBI.
7. VI3mepeHue ycKOpeHHsI CBOOOTHOTO MaACHUSI.
Pa3nen 10. DiieKTpOoMarHuTHOE MoJie ¥ 3J1eKTPOMATHUTHbBIE BOJTHBI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMarHuTHbIE BOJHBL. CBONCTBAa 3JIE€KTPOMArHUTHBIX
BoyH. [IIkaya snekTpoMarHuTHEIX BOJH. MCronb30BaHue 3JEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3M.
DnekTpoMarauTHas nmpupojaa ceera. CkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa MIEKTPOMATHUTHBIX BOJIH.
2. BoJHOBBIE CBOWCTBA CBETA.
Jlabopamopmuvie pabomul u onvimel.
1. H3ydeHue CBOMCTB NEKTPOMATHUTHBIX BOJIH C MMOMOIIBIO0 MOOMIBHOTO TeledoHa.
Pa3nen 11. CBeroBble siBJIeHUS.
JlyueBast monens ceta. Mcrounuku cBera. [IpsimonuHeliHOe pacnpoCTpaHEHHE CBETA.
3armenust Connna u Jlynsl. Otpakenue cBerta. [1mockoe 3epkano. 3akOH OTpa)K€HUs CBETA.
[Ipenomnenue cBeta. 3akoH mpesioMiieHHs cBeTa. [oHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonp30BaHue MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOJAX.



JIunza. Xox nydyeil B nmH3e. OnTHueckas cucreMa (oToamnmapara, MHUKPOCKONA M
TesecKona. I'a3 Kkak ontudeckas cucremMa. biim3opyKocTs U 1aabHO30PKOCTb.
Pasnoxxenne 6enoro ceera B criekTp. OnbiTel HptoTOHA. Cll0XK€HHE CLIEKTPATIBHBIX 1[BETOB.

Hucnepcus csera.
Jlemoncmpavuu.
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[IpsiMonuHEITHOE pacipocTpaHEeHHE CBETA.

OtpaxxeHue cBeta.

[Tonyuenune n300pakeHUl B IIJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajlax.
IIpenomiienue ceera.

OnTUYECKUN CBETOBOI.

Xon styueit B coOuparoiiei amH3e.

Xop iydei B pacCEeUBAIOIICH JIMH3E.

[Tonmy4yenne n300pakeHUH C TOMOIIBIO JINH3.

[TpunIMn AevicTBus GoToarnmapara, MUKPOCKOIIA M TEIECKOTIA.

10 Mogens rinaza.

11. Paznosxxenue 0eioro cBeTa B CIIEKTP.

12. [lonydenue 6em0ro cBeTa MpU CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

Nou ks

HccnenoBanue 3aBUCUMOCTH YIJIa OTPaXKEHUS CBETOBOTO Jy4a OT YIJla MaeHHs.
N3ydeHne xapakTepuCcTUK U300paKEHUs IPEMETA B IUIOCKOM 3€pKaJle.

HccnenoBanue 3aBUCUMOCTH yIJIa MIPEIOMIICHHUSI CBETOBOIO JIy4a OT yIJia MaJeHUs Ha
TpaHUIE «BO3TyX—CTEKIIO».

[Tonmyyenue n3o0paxeHnit ¢ HOMOIIBIO0 COOMpArOIIEH JINH3BI.

Omnpenenenre GOKYCHOTO pacCTOSIHUS U ONTUYECKON CHJIIbI COOMpArOIEeH JIMH3bI.
OnBbITHI 110 pa3NIoKEHUIO OEJIOro CBETA B CIEKTP.

OnbITEl MO BOCHPHSTHIO I[BETA MPEIMETOB NMPU HMX HAOMIONEHUH Yepe3 I[BETOBBIE

(GuUIbTPBHI.

Paszgen 12. KBanroBble siBJICHUS.

OmneiTel Pesepdopna u nnanerapHas mozaens atoma. Mozens atoma bopa. cnyckanue n
norsiouieHre ceera atoMoM. KBanTsl. JInHelHyaTbie CIEKTPHI.

PanunoaktuBHOCTh. Aubda, Oera- u ramma-uznydeHus. CTpOEHHE aTOMHOTO sapa.
Hyknonnas momens aromHoro sapa. M3otomsl. PaanoaktuBHble mpeBpamenus. llepuon
N0JIypacnasa aTOMHBIX sJIEP.

SnepHble peaky. 3aKOHBI COXPAaHEHMsSI 3apsAJ0BOIO M MAacCOBOIO YMCE. DHEPIUsl CBA3U
aTOMHBIX saep. CBs3b Macchl ¥ sHepruu. Peakiuu cunTtesa u nenenus aaep. Mcrounuku sueprun
ConHua u 3B€37.

SAnepHas sHepreTuka. J[elcTBUS paJuOaKTUBHBIX U31y4YE€HUN HA )KMBBIE OPTraHU3MBI.

Hemoncmpayuu.

SIGIEN S

CrexTpsl U3JIy4eHHS U TTOTJIOIIECHNS.

CrnexTpsl pa3aM4HbIX ra30B.

CrnexTp BoJopo/a.

Habmtonenue TpexoB B kamepe Bunbcona.

PaboTa cuéTurka HOHU3UPYIOMIUX U3TyYEeHUI.

Perucrpanus usny4eHus NIpUpOIHbIX MUHEPATIOB U MPOIYKTOB.

ﬂaﬁopamopubw pabomul u onvimol.

1.

Ha6J'IIOI[eHI/I€ CILIOITHBIX M JIMHEHYATHIX CIICKTPOB U3TYUCHU.



2. HccnenoBaHue TpPEKOB: M3MEpEHHE SHEPIMM YacCTHIBI 110 TOPMO3HOMY NyTH (IO

dhotorpadusm).

3. U3mepenue pagroakTUBHOTO (OHA.

IloBTOpPUTEILHO-00001IAIOIIMIT MOLYJIb.

[ToBTOpUTENBHO-0000MIAIOIINN MOTY b IPEAHA3HAUCH JIJIS1 CUCTEMAaTH3aluu U 00001IeHHUS
MPEIMETHOTO COACPKAHUS U ONBITA ASITEIbHOCTH, TPUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca
bu3nKy, a Takke Ui MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHY MO (HU3UKe IS
00y4aromuxcsi, BRIOPAaBIINX 3TOT YUEOHBIH MpeaIMeT.

[Tpu n3yyeHnr 1aHHOTO MOAYJISL PEAIU3YIOTCS M CUCTEMAaTU3UPYIOTCS BUIBI IEATEITLHOCTH,
HA OCHOBE KOTOpPBIX oOOecreuuBaeTcs JOCTIKEHUE TMPEIMETHBIX M  MeTallpeIMETHBIX
IUTAHUPYEMBIX Ppe3yNbTaTOB O00y4eHUs, (QOPMHUPYETCS ECTECTBEHHOHAy4YHasi I'PaMOTHOCTb:
OCBOCHHE HAYYHBIX METOJIOB UCCIICIOBAaHUS SIBICHUH MTPUPOJIBI K TEXHUKH, OBJIAICHIE YMEHUSMH
OOBSICHATH (PU3MUECKUE SBICHUS, IPUMEHSS MOMYYCHHBIC 3HAHUS, PEIIaTh 3a7aud, B TOM YUCIIe
KaueCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMIIHATIBHO AEATEILHOCTHBIA XapakTep JAaHHOTO pa3jiesia peaiu3yeTcs 3a CYET TOro,
YTO 00YyYaronrecs BBIMOIHAIOT 3aJJaHNs, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE IMOJTYYEHHBIX 3HAHUH Paclo3HaBaTh U HAYYHO OOBSACHATH (PU3MUECKUE SIBICHUS
B OKPYKaroIllel MpUpo/ie U OBCETHEBHOM JKU3HH;

WCIIOJIb30BaTh HAYYHBIE METO/BI UCCIENIOBAaHHUS (PU3UUECKUX SIBICHUH, B TOM YHCIE IS
MPOBEPKH THITOTE3 U TOJTYYECHUS TEOPETHUIECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAMOOJEE€ BaXKHBIX JOCTHIKEHHUH COBPEMEHHBIX TEXHOJIOTHUH,
HaIpUMep, MPAKTUYECKOTO UCIIOIb30BAHUS PA3IMUHBIX HCTOYHUKOB YHEPTHH HAa OCHOBE 3aKOHA
NPEBPAICHHS U COXPAHEHHUSI BCEX U3BECTHBIX BUIOB SHEPTHUH.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3yuenne ¢u3nku Ha  ypOBHE OCHOBHOIO 00mIero oOpa3oBaHUS HANpaBJICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB.

B pesynbrate u3ydeHus (U3MKM HA YPOBHE OCHOBHOTO oOmIEro oOpa3oBaHHs Y

oOyuatomerocst 6yayT chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHHUS:

- IPOSIBJICHNE MHTEpeca K HICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHHCKON (hH3MUYECKOi
HAyKH;

- IICHHOCTHOE OTHOILICHHUE K JTOCTI)KEHHUSM POCCHHCKUX YUEHBIX-(PU3NKOB;

2) rPa:KIAHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCTUTAHUS:

- TOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CYKICHUU OOIIECTBEHHO 3HAYUMBIX U ITHYECKHUX
npo0JieM, CBA3aHHBIX C MPAKTHYECKUM PUMEHEHUEM JOCTHKEeHUH (pusnky;

- 0CO3HaHME BaXKHOCTU MOPATBHO-3TUYECKUX MTPUHIIUIIOB B IEATEIBHOCTH YUEHOTO;

3) 3CTEeTHYECKOT0 BOCITUTAHMS:

- BOCHIPHSATHE ICTETHYECKHX KAadyeCTB (PM3MUECKON HAyKH: €€ TapMOHHYHOTO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HIeHHOCTH HAYYHOTI'0 MO3HAHUS

- OCO3HaHHE IIEHHOCTH (PM3MYECKOH HAyKM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXXKHEHIIEH COCTABIISIIOLIEN KYJIbTYpHI,

- pa3BUTHE HayYHOH JIF0O03HATEIILHOCTH, HHTEpECa K UCCIIEI0BATENbCKOM JIESTENbHOCTH;

5) popMupoBaHus KYJIbTYPbI 30POBbSI H SMOIIMOHAJBHOTO 0JIAT OTIOTYYHSI:

- OCO3HaHME LIEHHOCTH 0e30M1acCHOro 00pa3a JKU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTH TIPAaBHJI 0€30MaCHOTO TOBEICHHUS Ha TPAHCIIOPTE, HA JOPOTax, C ANEKTPHUECKUM H
TEIUIOBBIM 00OPYZOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

- ¢(hOpMUPOBAHHOCTH HaBBIKA pe(IEKCUH, TPU3HAHUE CBOETO MpaBa Ha OUIMOKY U TaKOTO e
IpaBa y JPyroro 4elioBeKa;

6) TPy10BOT0 BOCIIUTAHMSI:

- aKTMBHOE Y4acTHe B PELICHWU NPAaKTUYECKUX 33/a4 (B paMKaxX CeMbH, 00pa3oBaTelIbHOM
OpTaHU3aIH, TOPO/Ia, Kpast) TEXHOJIOTHYECKON U COIIMATIbHON HAIIPaBICHHOCTH, TPEOYIOITIX
B TOM 4YHMCIIe U PU3NUECKUX 3HAHUI;

- MHTEpeC K MPaKTUIECKOMY H3YYeHHUI0 TPOPECCHid, CBSI3aHHBIX C (PU3UKOIA;

7) 3K0JIOTHYECKOI0 BOCIIMTAHMS:

- OpHMEHTAalMsl Ha NpUMEHEeHUEe (U3NYECKUX 3HAHUM s peuieHus 3ajad B 001acTH
OKpY’Karomiel cpepl, IUTAaHUPOBAHHSI TOCTYITKOB M OIICHKH UX BO3MOYKHBIX MOCIICICTBUH IS
OKpY>KaloIien cpeabl;

- OCO3HaHME TI00ATHFHOTO XapaKTepa HIKOJIOTHIECKUX MPOOIIEM U ITyTeH X PEIICHHS;

8) aganTanuu K N3MEHSIIOIUMCS YCJIOBHSIM COHHATBLHON M MPUPOIHON Cpeabl:

- TOTPeOHOCTb BO B3aMMOJEHCTBUM TPH BBIOJHEHUM WCCIEAOBAaHUI M IPOEKTOB
(bu3nvecKoil HalPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHHUSM APYTHX;

- TIOBBIILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAaKTUUECKYIO JeITeIbHOCTD;

- NMOTpeOHOCTh B (OPMHPOBAHWU HOBBIX 3HAHUH, B TOM 4YHcJe (OPMYIHPOBATH HJIEH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- 0CO3HaHME 1e(PUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH (DU3HUKH;



® - [UIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUN HOBBIX (PU3UUECKHUX 3HAHMIA;
® - CTpEMJICHHE aHAIM3UPOBATH U BBIABIATH B3aMMOCBS3H MPUPObI, O0IIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOIh30BaHUEM (PU3NICCKUX 3HAHU;

® - OIEHKAa CBOUX JEHCTBUH C Y4YETOM BIMSHHS Ha OKPYXKAIOLIYIO CPEAy, BO3MOXKHBIX
[J100aBHBIX TOCTIEACTBUM.



METANIPEJMETHBIE PE3YJIBTATbBI

Kon IIpoBepsiemble TpeOOBaHUS K METAPEAMETHBIM pe3yibTaTaM OCBOEHHUsI | MerarpeiMeTHbIE pe3ybTaThl (B COOTBETCTBUU
c PII)
MIPOBEPSIEMOT0| OCHOBHOW 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIET0 00pa30BaHUs
TpeOoBaHUs
1 [To3naBarensHbie Y'Y /]
11 Ba3oBele nornueckue neicTBus
111 BbIsSBIATE U XapaKTepU30BaTh CYILIECTBEHHbIE IPU3HAKU OOBEKTOB (sIBJIEHUI) | BBISABIIATE N XapakTepU30BaTh CyIIECTBEHHBIE
IIPU3HAKU O0BEKTOB (SIBJICHUI)
112 YcTaHaBnMBaTh CYIIECTBEHHBIM MPHU3HAK KiIacCU(PHUKAIMU, OCHOBAHMS Ui |YcTaHAaBIUBATh CYLIECTBEHHBIN IIPU3HAK
0000111eH!S 1 CpaBHEHUS, KPUTEPUH POBOIUMOTO aHAIM3a KJIaccu(UKalui, OCHOBaHUS AJIsi 0000LIeHUS U
CpaBHEHMUS;
1.1.3 C y4yeTom npeI0KEHHON 3a1a4U BBISBIISTh 3aKOHOMEPHOCTH U IPOTUBOPEUNsl| BBIABIATE 3aKOHOMEPHOCTH Y IPOTUBOPEYHS B
B paccMaTpHBaeMbIX (akTax, JaHHBIX U HAOIIONEHUSIX; paccMaTpuBacMbIX  (akTax, JaHHBIX  H
HaAOJIO/IEHUSAX, OTHOCSAIIMXCA K (DU3MUECKUM
IIpensiaraTe KpUTEPHUHM IS BBISIBICHUS 3aKOHOMEPHOCTEW U TPOTUBOPEUUH; | SABICHUSAM
BouBate neunut nHGOpMalnM, JaHHBIX, HEOOXOAMMBIX ISl PEeIICHUS
MIOCTaBJIEHHOW 3a/1a4u
114 BbIABIATE NPUYMHHO-CIECTBEHHBIE CBSI3U NPU HM3YyUYEHUHU SBICHUU U BBISBAATE NPUYMHHO-CIIEACTBEHHBIE CBS3U

mpoucccoB

Opy U3y4eHUU (U3NYECKUX SBIEHUN U
IIPOLIECCOB




1.15

JlenaTb BBIBOABI C HCIOJNB30BAHUEM JEIYKTHBHBIX M HHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH, POPMYJIMPOBATH THIIOTE3HI O

B3aNMMOCBA3AX

I[eHaTB BBIBOJbI C HCIIOJIb30BaHHUEM
ACAYKTHUBHBIX n WHAYKTHBHBIX
YMOSaKHIOquHﬁ, BbIABUI'aTb THUIIOTC3BI O
B3aMMOCBA3AIX (1)I/ISI/I‘ICCKI/IX BCJIIMYHH

1.1.6

CaMocCTOATeIHbHO BBIOMPATH CIIOCOO pelieHus y4eOHOU 3amaun (CpaBHUBATH
HECKOJIbKO BapUaHTOB PELICHMUs], BRIOMpaTh HanboJee MOIXO SN C YIeTOM|
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB)

CamocCTOATeNbHO BBIOMPATh CHOCO0 pELICHUS
yueOHOll (usmueckol 3amaun  (CpaBHEHHE
HECKOJIbKMX BAapUaHTOB PpEIICHHs, BBIOOP
Hanboee HOJXOJISIIETO0 C y4éToM
CaMOCTOSATEIILHO BBIZCTICHHBIX KPUTEPUER).

1.2

bazoBrie ncciIemoBaTeIbCKUE ICHCTBUS

1.2.1 HpOBOI[I/ITL o CaMOCTOATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HCCHOH(HLIﬁHpOBOﬂHTL 10 CaMOCTOATCIIBHO COCTABJICHHOMY
OKCIICPUMCHT, HeOOJIbIIIOE HCCIICAOBAHUC II0 YCTAHOBJICHUIO OCO6€HHOCTGI7IHJIaHy OIIBIT, HCCIIOKHBIN q)HSHHGCKI/Iﬁ

00beKTa W3YyYEHHs, MPUUYUHHO-CIICICTBEHHBIX CBSI3€M H 3aBUCUMOCTEHPKCIICPUMEHT, HeOoJIbII0e HCCIICAOBAHUG

00BEKTOB MEXy COO0H

(I)I/I?»I/IquKOFO SAIBJICHUA,

122

OneHuBaTh Ha MPUMEHUMOCTD M IOCTOBEPHOCTh NHPOPMAIUIO, TTOTYUYEHHYIO
B X0/1€ UCCIIeI0BaHUs (3KCIIEPUMEHTA)

OuenuBath Ha MPUMEHUMOCTb u
JIOCTOBEPHOCTh MH(POPMAIIUIO, TTOJIYYCHHYIO B
X0/J1€ UCCIIEI0BAHUS UIIH SKCIIEPUMEHTA

123

CaMOCTOSTEeIIFHO (I)OpMy.]IHpOBaTL O606H.I€HI/I$I " BBIBOABI IIO pE3yJIbTaTaM|
IMPOBCACHHOT'O Ha6J'IIOI[eHI/IH, OIlbITa, UCCIICAOBAHUS, BJIAAICTh NHCTPYMCHTaAMUY|
OLICHKU JOCTOBCPHOCTHU IMOJTYYCHHBIX BBIBOAOB U O606IJ_I€HI/II\/'I

CamocrosTensHo (HopMyaHpoBaTh 0000IIEHHS
¥ BBIBOJBI MO pe3yjibTaTaM IPOBEAEHHOTO
HaOJII0IeHNs, OTBITA, UCCIIETOBAHUS

124

[TporHo3upoBaTh BO3MOXKHOE JalbHEWIIEe pa3BUTHE MPOLIECCOB, COOBITUH U
UX TIOCJIEACTBUS B AHAJOTMYHBIX WM CXOJHBIX CHUTyalUsX, BBIJBHUIaTh
MPEOJIOKEHNS 00 X PA3BUTHHU B HOBBIX YCJIIOBUAX M KOHTEKCTaX

[IporHo3upoBaTh BO3MOXHOE JalibHEHIIee
pasBuTHE (U3NYECKUX MPOIECCOB, a TaKKe
BBIIBUTATh PEINOJIOKEHNS 00 UX Pa3BUTHH B
HOBBIX YCJIOBHUSX U KOHTEKCTaX

1.25

Hcnons30BaTh BOIIPOCHI KaK HCCIIe0BaTEIbCKHUM HHCTPYMCHT IIO3HAHUA;

Hcnonp30BaTh BOIIPOCHI KakK
I/ICCJ'IC,HOBaTCJ'II)CKI/Iﬁ HHCTPYMCHT IIO3HAHUA




DopMyIUpOBaTh BOMPOCHI, (PUKCUPYIOUIHE pPa3pblB MEXKAY pEAIbHBIM H

KECIaTCIIbHBIM COCTOSIHHEM CUTyaluu, O6’beKTa, CaMOCTOSATCIIbHO)

YCTAaHABJIMUBATb UCKOMOC U JTaHHOC;

®opMupoOBaTh TUIOTE3Y 00 HCTUHHOCTU COOCTBEHHBIX CYXKICHHUM U CYXICHUMH
JIPYTHUX, apTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE

13

Pabora ¢ uadopmarueit

131

[IpuMeHATh pa3iau4HbIE METOJbI, HHCTPYMEHTBI M 3alpOChl IIPU IIOUCKE U
orbope nH(pOpPMAIMK WM TaHHBIX U3 UCTOYHUKOB C YYETOM IPEATIOKCHHOM
yueOHOM 3a/1a4M U 3aJJaHHBIX KPUTEPUEB

[TpumeHsTH pa34YHbIe METO/IBI,
WHCTPYMEHTBI M 3alpoChl TpPU TIOUCKE H
orbope WH(MOPMALMK WIH JTAaHHBIX C y4ETOM
NPEUIOKEHHON y4eOHOU (PU3UYECKOi 3a1aun

1.3.2

BeiOupare, aHanu3upoBaTh, CHUCTEMaTH3UpPOBaTb U HHTEPIPETUPOBATH
MH(pOPMALIMIO Pa3IMYHbIX BUJOB U (POPM MpeACTaBICHMS; HAXOIUTh CXOAHbIE
apryMeHThl (ITOATBEP:KIA0IIME WK ONPOBEPraroline OJHY U Ty K€ HJEH,

BEPCHI0) B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHHKAX

AHanu3upoBaTh,  CHUCTEMATH3UPOBaTb U
MHTEPIPETUPOBATh UH(POPMALIMIO PA3TUYHBIX
BUJIOB " bopm
MIPE/ICTaBICHUSICAMOCTOATEILHO  BBIOMpPATh
ONTUMAJIbHYIO dopmy IpeCTaBICHUS
nH(pOpMallMl U WILIIOCTPUPOBATh peEllaeMble
3a71a4M HECJIOKHBIMHM CXEMaMH, 1uarpaMMamH,
MHOU rpadukoi u MX KOMOMHALMSIMU

133

CamocTrosTeIbHO  BBIOMpAaTh  ONTUMAIbHYIO  (QOpMy  NpeACTaBICHHUS]

uH(pOpMallMi U WLTIOCTPUPOBATh pPelllaeMble 3aJJa4 HECIOXKHBIMU CXeMaMH,
nuarpaMMamu, HHOM rpaduKoi 1 uX KOMOMHAIMSMU

134

OneHuBaTh HAJIEKHOCTh MH(QOpPMALMM MO KPUTEPUSM, MPEASIOKEHHBIM
ne1arornyeckuM paboTHUKOM UITH C(HOPMYTUPOBAHHBIM CaMOCTOSATEIBHO

1.35

D¢ heKTUBHO 3alIOMUHATH U CHCTEMAaTU3UPOBATh HH(POPMAITHIO




KommyHUKaTHBHBIE YY1

2.1

O01enue

211

Bripaxatb ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX U ITUCbMEHHBIX TEKCTAaX

BrIpaxkaTh CBOIO TOUKY 3pEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX

212

B xome amanmora u (WiaM) AMCKYCCHUU 3a/laBaTh BOIPOCHI IO CYILIECTBY
00CyX1aeMoil TeMbl M BBICKA3bIBaTh HJI€H, HAIICJICHHBIC HA PEIICHHE 3a/1a4U U]
nojjepkaHue 0JarokenaTeIbHOCTH OOIIECHUS;

ConocTaBIATh CBOH CYXKACHUA C CYXXKACHUAMHU APYIrUX YHYaCTHUKOB AWAJIOra,
O6H3py>KI/IBaTB pas3inuuc u CXO0ACTBO HOSI/IHI/Iﬁ

B xoje o0cyxaeHus yaeOHOTO MaTepuaia,
pe3yJIbTaToB Jab0PaTOPHBIX paboT U
MIPOCKTOB 33]1aBaTh BOMPOCHI 10 CYIIECTBY
00CyX1aeMOli TEMBbI M BBICKA3bIBATh HIICH,
HAaIlCJICHHBIC Ha PEIICHUE 3a1a41 U
HOJIIepKaHue 01aroXKenaTeIbHOCTH OOIIICHHSI
ConocTaBisiTh CBOU CYKJIEHUS C CYKIECHUIMU
JIPYTUX YYaCTHUKOB JHAJI0ra, OOHAPYKHBAThH
pas3Iuyure U CXOACTBO TO3HUIINH

2.13

[Ty0aruHO IpeaCTaBISTh Pe3yIbTaThl BBIIOIHEHHOIO OMbITA (IKCIIEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

CamocrosTenbHO BBIOMpaTh (OpMaT BBICTYIUIGHHS C Y4EeTOM 3ajay
IpPEe3EeHTAlMU U OCOOCHHOCTEN ayTUTOPUU U B COOTBETCTBUH C HUM COCTABIISTH
YCTHBIE U THCbMEHHbBIE TEKCThl C HCIOJIb30BAHUEM HWILTIOCTPATHBHBIX
MaTepHaloB

[TyOnau4HO NpeAcTaBiIATh Pe3yabTaThl
BBINOJIHEHHOTO (PU3UYECKOT0 OMbITa
(3KCrIepuMeHTa, UCCIIeI0BaHus, IPOEKTa)

214

Bocnpunumare u  GopMynupoBaTh CYKIEHHUS, BBIpaXXKaTh OMOLMHU B
COOTBETCTBUH C LIEJISIMU U YCIIOBUSMU OOILIECHMUS;

Pacro3naBate HeBepOanbHBIE CpeACTBAa OOINECHHS, TOHMMATh 3HAYEHU
COLIMANIFHBIX 3HAKOB, 3HATh M PACMO3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX
CUTYaIlMi ¥ cMsIr4aTh KOH(DIUKTHI, BECTU TIEPETOBOPHL;

[Tonnmate HaMepeHHs APYTUX, MNPOSBIATh YBAKUTEIBHOE OTHOIICHHE K|
co0eceTHUKY U B KOPPEKTHOU (opme popMyTupoBaTh CBOM BO3PAKEHHS




2.2

CoBMecTHas ACATCIIbHOCTD

221 [ToHuMaTh ¥ HWCMOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW W MHAMBUAYyadbHOH IloHMMAaTh M MCIOIB30BaTh MPEUMYIIIECTBA
paboTBl  IpPU  pELIEHUH  KOHKPETHONM  IpoOiieMbl, OOOCHOBBIBATH KOMAHIHOM M MHAMBUAYAIbHOH pabOThI IpU
HEOOXOAMMOCTh TPHUMEHEHHUS TPYIIOBBIX (GOpM B3aUMOACHCTBUSA TIpH| PELICHUU KOHKPETHOH (U3HIeCcKon
pEelIEHUH TOCTaBJICHHON 3a4a4H; POOJIEMBI,

[IpuHUMATB 1IEJTM COBMECTHOM ACATEIBHOCTH,
HpI/IHI/IMaTb 1ICJIb COBMECTHOU ACATCIIBHOCTHU, KOJUICKTUBHO CTPOUTD I[GI‘/'ICTBI/I?I OpPraHu30BbIBATH I[CﬁCTBI/IH o eé
nmo ¢€€ JOCTHXXCHUIO: PaCHpCAC/IATL PpOJHU, OJOroBapHBATHCA, O6CY)KIIaTI) JOCTWOKEHUIO: PacIIpeaeIsiTh POJIH,
MIPOIIECC U PE3YIbTAT COBMECTHOM pabOTHI; 00CYXKIaTh MPOIIECCHI K PE3YJIbTATHI
oG COBMECTHOM paboThI, 0000111aTh MHEHUS
YMerh 0000IaTh MHEHHS HECKONBKHX HYETOBEK, MPOSBIATE TOTOBHOCTB| 1oiow o oo el
PYKOBOJHTD, BHITIONHATH OPYYEHUS, TOAUYUHATHCS; BHITIOMHSATH CBOIO YACTh PAGOTHI, IOCTHTAS
. KaueCTBEHHOT'O pe3yJIbTaTa M0 CBOEMY
[TnanupoBaTh OPraHU3aliI0 COBMECTHOW PabOThI, ONIPENEIIATh CBOIO POJib (d .
N N . HaIlpaBJIEHUIO U KOOPAUHUPYS CBOU ACHCTBUSA
Y4eTOM MPEANOYTCHUIH 1 BO3MOXKHOCTEH BCEX YYACTHUKOB B3aWMO/ICHUCTBUSA),
C IPYTUMH YJICHAMU KOMaHJIbI;
pacupenensaTh 3a1aud MeXAYy WIEHaMHU KOMAaHJIbl, y4aCTBOBaTh B I'PYMNIIOBBIX .
. " OneHnBaTh KA4ECTBO CBOETO BKJIA1a B OOIITHH
dbopmax paboThl (00CyXIeHHsI, 0OMEH MHEHH, ""MO3TOBBIE IITYPMBI" U UHBIE);
MPOJAYKT IO KPUTEPHSIM, CAMOCTOSATEITHLHO
BBIIONHAT CBOIO 4acTh PaGOTHI, JOCTHIATh KAYECTBEHHOTO pesyibrara mo| CPOPMYTHPOBAHHBIM yHaCTHHKAMU
CBOEMY HAIPAaBJIEHUIO M KOOPIMHUPOBATH CBOM JEHCTBUS ¢ ApYrMMH ulleHamy| B3AHMOACHCTBHAL.
KOMaH/IbI;
OneHuBaTh KayecTBO CBOETO BKJIAJa B OOMIMHA MPOAYKT IO KPUTEPHSM,
CaMOCTOSITEIbHO  CPOPMYJIMPOBAHHBIM ~ YYaCTHUKAMH  B3aUMOJICUCTBUS;)
CpPaBHUBATh PE3yJbTAaThl C HMCXOJHOW 3amadeil W BKJIAJ KaXIOTO YJeHa
KOMaH/bl B JOCTHKCHHE PE3yJIbTaTOB, Pa3leiiarTh chepy OTBETCTBEHHOCTH H
MPOSIBISATH TOTOBHOCTH K MPEAOCTABICHUIO OTYETA MEPE]T TPYIIOi
3 PerynaruBHbie yya




3.1 Camoopranu3arus
311 BBISIBIIATE IPOGIIEMBI 17151 pEIICHUS B )KH3HEHHBIX H YUCOHBIX CHTYaIHSIX; BbusIBIIATE  TIpOOJIEMBI B JKU3HEHHBIX |
Y4eOHBIX  CUTyalMsaX, TpeOyrommx s
CaMOCTOATENBHO COCTABJIATH ANTOPUTM pEUIEHMs 3adaud (WIM €ro 4acTh), .
3 pemeHust GU3MYECKUX 3HAHUN
BBIOMPATH CIIOCO0 pelIeHus] y4eOHOU 3a7aui ¢ Y4ETOM UMCIOIIUXCSI PECYpPCOB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Ipe/iaraeMble BapHAHTH]
peLIeHU I
3.1.2 OpueHTHpOBAaTBCS B PAa3IMYHBIX  NOAXONAX  HpUHATHS  pemeHud] OpHEHTHPOBATHCS B PA3IMUYHBIX IOJXO0JaX
(MHOMBHIyaJ bHOE, TPHUHATHE PEIICHWs B TPyNNe, NPUHATHE pPEUICHUH| NPUHATHS  pemleHud  (MHAWBHUIYAIBHOE,
TpYIION); NPUHATHE pEUICHUs B TPYIE, NPUHSATHE
. . pelIeHui TPYIIoi)
CocraBnsaTh IulaH JeHCTBUU (IUTaH pean3allii HAMEYCHHOTO alrOpUTMA
5 CaMOCTOATEIBHO ~ COCTaBJISITh  aJITOPUTM
€IIeHUS ), KOPPEKTHPOBAThH TMPEIIOKEHHBIA aITOPUTM C YIETOM IOTydSHHUS] .
P ). pp6 p P 6I[ p ya ya pemieHuss (U3MYECKOM 3a7add WIM IUIaHa
HOBBIX 3HAaHUH 00 U3y4aeMOM OOBEKTE; .
yd ’ UCCIIEIOBAaHUSI ¢ Y4ETOM  HMEIOIIMXCS
Jlenats BHIOOp U OpaTh OTBETCTBEHHOCTD 32 PELIEHHE pecypcoB M COOCTBEHHBIX ~BO3MOKHOCTEH,
apryMEHTHPOBaTh MpeUlaraéMble BapUAHTHI
pemeHui
Jenatb BBIOOp M OpaTh OTBETCTBEHHOCTH 3a
pemieHue
3.2 CaMOKOHTpOJIB
3.2.1 Bragets cnocobamu caMOKOHTPOJISI, CAMOMOTHBAIIUH U pedrercuu
3.2.2 BHOCHTH KOPPEKTHBBHI B JAEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, | BHOCHTH KOPPEKTHBBI B JESITEIBHOCTH (B TOM

N3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OK, BO3HHKIIINX TPYI[HOCTCﬁ

quclieé B XOJ BBIMOMHEHUS (PU3NIECKOTO
MCCJICTOBAHMSI UJIH MIPOEKTA) Ha OCHOBE HOBBIX
00CTOSATEILCTB,
YCTaHOBJICHHBIX
TPyIHOCTEN

N3MCHUBIINXCA chyauHﬁ,

OIIINOOK, BO3HHUKIIIUX




3.2.3

I[aBaTb AZICKBATHYIO OLICHKY CUTYyallu U IIpE€ajiaraTh I1jiaH €€ U3SMCHCHUS

VYYuThIBaTh KOHTEKCT U OpeABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BOSHUKHYTH
npu pEeIICHUU yqe6H0171 3aaa4Md, aaalTUpOBaTh PCHICHUE K MCHAIOMIUMCI
06CTO$IT€J'IBCTBaM;

OOBACHATH
NeSITeJIbHOCTH, JaBaTh OIICHKY NPUOOPETEHHOMY OIBITY, YMETh HaXOJHTH

IPUYMHBl  JTOCTW)KEHUS  (HEJIOCTHIXKEHHUS)  PE3yJbTaTOB

IIO3UTUBHOC B nponsomenmeﬁ CUTyalluu,

OIIGHI/IBaTI) COOTBCTCTBUC PE3YyJIbTaTa HCJIN U YCIIOBUAM

JlaBaTh aJqeKBAaTHYIO OLIEHKY CUTyallUd U
npeiarath IiaH e€ U3MEeHeHHs

OOBsCHATD MIPUYHHBI JOCTHKEHUS
(HeIOCTUXKEHUSA) Pe3yJbTAaTOB JESTEIIbHOCTH,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIBITY
OneHnBaTh COOTBETCTBHE Pe3ybTaTa LU U

YCIOBUAM

3.3 OMOUMOHATBHBIN WHTEIUIEKT
331 Pa3nuuark, Ha3bIBaTh W YIPABISATH COOCTBEHHBIMH SMOIMSAMH M SMOLHMSIMH
CtaBuTh ce0s HA MECTO JPYTOro YeIOBEKa B
JIPYTHX; o
JIe CTIOpa WM JUCKYCCUU Ha HAYYHYIO TEMY,
BbISBIIATS U aHATN3UPOBATH TIPHYHHBI SMOIIHUIL; [TOHUMATh MOTHBBI, HAMCPCHW 1 JIOTUKY
Npyroro
CtaBuTh ce0st HA MECTO JPYrOro YeI0BeKa, IOHMMATh MOTHUBBI M HAMEPCHUSI
JIpYroro;
PerynupoBath crioco0 BEIpayKeHUsT SMOIHIA
3.4 [Tpunsitue ceds u Apyrux
34.1 OCO03HaHHO OTHOCUTHCS K IPYroMY 4YeJIOBEKY, €ro MHEHHIO; MPU3HaBaTh cBoglIpu3HaBath CBOE MpaBO Ha OIMIMOKY TIpH

NpaBo Ha OMIMOKY M TaKOe e MPaBo JIPYroro; MpUHUMATh ce0sl ¥ IPYTUX, HE
ocyKas;

OTKpBITOCTH ce0€ U APYTUM;

3aja4
YTBEP)KJICHUAX HA HAy4YHbIE TEMbl M TaKOE XKe
[PaBo JIPYToOro.

PCIICHUU q)HBI/I‘IeCKI/IX HIIN B




Oco3HaBaTh HEBO3MOKHOCTD KOHTPOJHUPOBATh BCE BOKPYT




IMPEAMETHBIE PE3YJIbTATbBI

K konny oOyuenusi B 7 kjiacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUIA:

UCIIONIb30BAaTh MOHATHS: (U3MYECKUEe U XUMHUYECKHe SBJICHHs, HaOII0JeHHE,
OKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHHULBI (PU3MUYECKUX BEIMYHMH, aTOM, MOJIEKYII,
arperatHble COCTOSIHMS BellecTBa (TBEpAOE, KHMJKOE, ra3000pa3Hoe), MeXaHHYecKoe
IBUXKEHHE  (paBHOMEpHOE, HEPaBHOMEPHOE,  MPSMOJUHEHHOE),  TPaeKTOpHs,
paBHOAEWCTBYIOMmas cuia, aedopmarus (ynpyras, IUTacTHYECKas), HEBECOMOCTD,
COOOILAOIIMECS COCYIbI;

paznu4ath siBieHus (audysus, TeIIoBoe ABMKEHHE YaCTHIl BEIIECTBA, PABHOMEPHOE
JBUJKCHHE, HEPAaBHOMEPHOE [BHKCHHE, WHEPLHs, B3aMMOJECHCTBHUE TEJ, PABHOBECHE
TBEPJBIX TEJ C 3aKPEIVIEHHOM OChIO BpallleHUs], Iepeaayda JaBJIeHUs TBEPAbIMU TEIAMH,
KUAKOCTAMHU U TrazaMmu, arMochepHOoe [aBlieHUE, IJIaBaHUE TeJ, MpPEeBpaIleHUs
MEXaHUYECKOM 3HEPTUN) MO OMMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (U3UYECKUX SBICHUI B OKpPYKAIOIEeM MUpE, B
TOM 4YHcle (QU3MUYECKUE SBICHHS B IMPHPOJE: NMPUMEPHI IBMKEHUS C Pa3INYHBIMH
CKOPOCTSIMH B >KMBOM M HEXKUBOW NPHUPOJE, IEUCTBHE CUJIbI TPEHUS B IMPUPOJE U
TEXHHUKE, BIMSHHE aTMOC(HEPHOro NaBJICHHUS HA JKUBOM OpraHu3M, IUIaBaHUE PbIO,
ppluaru B Teje YeJOBEKa, MPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBIICHUI;

OTHCHIBATh U3yYEHHBIE CBOWCTBA TeN U (PU3UUYECKUE SIBICHUS, UCTIONB3Yys (hHU3HUECKUe
BEJIMYMHBI (Macca, 00bEM, IMIOTHOCTh BEILECTBA, BPEMs, MyTb, CKOPOCTb, CPEIHSsS
CKOPOCTB, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC T€Jla, CUjla TPEHMSI, JaBJIeHHUE (TBEPIOTo
Tena, KUAKOCTH, Tra3a), BBITAJKMBAIOINIAS CHJa, MEXaHWYecKas padoTa, MOIIHOCTD,
IUIEYO CHJIBbI, MOMEHT CHJIbl, KO3(QQUIMEHT MOJIE3HOIO JAEUCTBUS MEXaHHU3MOB,
KMHETHYecKass M MOTEHLHaJIbHasl YHEprusi), MpH ONHMCAHWU MPaBWIBHO TPaKTOBATh
(bu3HYECKU CMBICI UCTIONB3YEMbBIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI PUINIECKUX
BEJIMYMH, HAXOAWTHh (OPMYJBI, CBS3BIBAIONIME MAHHYIO (DU3MYECKYI0 BEIUYHHY C
JPYTUMHU BEIIMYMHAMH, CTPOUTH TPaPUKU H3YYCHHBIX 3aBUCUMOCTEH (HU3UYECKUX
BEJIMYNH;

XapaKTepu30BaTh CBOWCTBA TeM, (PU3MYECKHE SIBICHUS U TIPOIECCHI, UCIOIb3Ys MpaBUiia
CJIOKEHUS CWII (BIOJIb OJHOM TpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akon Apxumena,
MpaBUJIO paBHOBecHsl pbiuara (OJ0Ka), «30J0TOE TMPaBUIO» MEXAHHWKH, 3aKOH
COXpaHEHMs] MEXaHMUYECKOW SHEprHH, NMPH ATOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaT€MaTHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3HUECKHUE SBJICHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyallMii  MPAaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIBIATh  IPUYUHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 TOTUYECKHX IIaroB ¢ OMopoi Ha 1—
2 U3YYCHHBIX CBOWCTBAa (DU3MUYECKUX SBICHUN, (U3UUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3aaud B 1-2 JCWCTBHS, WCMONB3YS 3aKOHBI U (HOPMYIIBI,
CBs3bIBaIOIIME (PU3NUECKIE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3a/1a4M 3allMChIBATh
KpaTKOE YCJIOBHE, TMOJCTaBIATh (PU3NYECKUE BEIMYUHBI B (POPMYJIBI U TMPOBOIUTH



pacyéTbl, HAXOAWUTH CIPABOYHBIC [aHHbIE, HEOOXOAWMBIC MJIs peIIeHUs 3ajaad,
OLICHUBATh PEATTMCTUYHOCTD MOTYYCHHOHN (PU3MUECKON BEITMUHHBI,

pacrio3HaBaTh Ipo0IeMbl, KOTOPbIE MOYKHO PELIUTH ITPH MOMOLIHN (GU3NIECKUX METO/IOB,
B ONHMCAHUU HCCIIEJOBAHUS BBLIEIATH IMPOBEPSIEMOE IPEANOIOKEHHE (THIIOTE3Y),
pa3nnyath ¥ WHTEPIPETHPOBATH MOJTYUYEHHBIA pe3ysbTaT, HAXOIUTh OIIMOKH B XOJ€
OIbITA, JIENIATh BBHIBOJIBI I10 €70 PE3y/bTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATh IPOBEPSIEMbIE NPEANON0XKEHUSA, COOUPAaTh YCTAaHOBKY U3
NPEIOKEHHOT0 000PYAOBaHUS, 3aIIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBIIOJIHATh NPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHM, MACChl Tejla, 00bEMaA, CUIIbI U
TEMIIepaTypbl C UCIOJIb30BAaHMEM aHAJIOTOBBIX U LUGPOBBIX NPUOOPOB, 3alKCHIBAThH
MOKAa3aHUsl TPUOOPOB C YIETOM 3aJaHHOHN aOCOIFOTHOM MOTPEITHOCTH U3MEPCHHIA,
IPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PM3NYECKON BEITUYMHBI OT APYroi c
UCIIOJIb30BAaHUEM IPAMBIX U3MEPEHUHN (3aBUCUMOCTH IIyTH PABHOMEPHO JIBHXKYIIETOCS
Tela OT BPEMEHM JIBUYKEHUS Tella, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca TeJla, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMAAN
COIIPUKOCHOBEHUS T€J, CHJIbl YIPYTOCTH OT YAJMHEHUS IPYKUHBI, BBITAIKUBAIOLICH
Ciibl 0T 00BbEMa NOrpyKEHHOM YacTH Tella M OT IUIOTHOCTH JKMJIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT INIYOWHBI, HA KOTOPYIO HOTPYXKEHO TEJoO,
YCIIOBHU TIIaBaHHUS TeEJ, YCIIOBHH paBHOBECHs pblyara W OJIOKOB), y4acCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIIEIOBaHMs, COOMpaTh YCTAaHOBKY U  BBIIOJHSTH
U3MEpEHUs, cienys MpeIoKeHHOMY IJIaHy, (PUKCHpPOBATh pe3ysbTaThl MOTY4EHHOU
3aBUCUMOCTH (PU3UYECKUX BEIUYNH B BUE NPEJIOKEHHBIX TaOIUI] U TpaQUKOB, AeaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM HCCIIEIOBAHMS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHMsS (PU3MUECKUX BEIUYMH (IUIOTHOCTH BEIECTBA
KUAKOCTU W TBEPAOrO Tela, CWJIA TPEHUS CKOJBXKEHHUS, JaBICHUE BO3AYXa,
BBITJIKMBAIOIAs CHJIA, JEHCTBYIOLIass Ha TMOTPYXEHHOE B JKUAKOCTh Telo,
KO3(QUIMEHT MOJE3HOr0 JEHCTBUS MPOCTBIX MEXAHU3MOB), CIEAYS MpPEI0KEHHON
MHCTPYKLHUU: [IPH BBIMOJIHEHUN U3MEPEHUIN coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYHCIISITh 3HAYCHNE HCKOMOW BEIMYHMHBI;

coOnrofarh TMpaBuja TEXHUKH O€30MacHOCTH Npu paboTe ¢ J1abopaTOpHBIM
000pyTI0BaHUEM;

yKa3plBaTh MPUHLUIBl JCUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCYyIbl, OapOMeTp, phlyar, MOABMKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

XapaKkTepU30BaTh MPHHIUNBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMHCAHUA (B TOM 4HCIE: MOAIIMIHUKH, YCTPOMCTBO
BOJIOIIPOBO/A, THUAPABINYECKUM Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), MCMOib3ysd 3HaHMUA O CBOMCTBAaX (U3MYECKUX SBICHUH M HEOOXOAHMMBIE
¢buznyecKkue 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHGPOPMAIMIO O MpUMepax) MPaKTHIECKOrO
UCIIONIb30BaHUsl (U3MYECKUX 3HAHUI B IOBCEJHEBHOW MHU3HU s oOecnedeHus
0e30macHOCTH TpU OOpameHuu ¢ NpuOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHsI 3JI0pOBbSI M COOJIOJEHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarolleH Cpee;



OCYILECTBIISATh OTOOP HMCTOYHHUKOB HH(pOpManuu B VHTepHETE B COOTBETCTBUH C
3a/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLIUXCS 3HAHUM U IIyTEM CpPaBHEHUS
Pa3JIMYHBIX HCTOYHUKOB BBIJCIATH HH(POPMALINIO, KOTOpAs SBISETCS MPOTUBOPEUNBOM
WA MOXET ObITh HEJJOCTOBEPHOM;

MCIIOJIb30BaTh IIPU BBINIOJHEHUU YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
(U3UIECKOro colepKaHus, CIIPaBOYHbIE MaTepHalIbl, pecypchl ceTi IHTepHeT, BageTh
npuéMaMM KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMALUU U3 OIHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MHCbMEHHBIC M YCTHBIE COOOIICHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(pOpMaIu (HU3NYECKOro CoAep KaHus, B TOM YHCJe MyOJINYHO /enaTh
KpaTKue cOOOIIEHUs 0 pe3ysbTaTax MPOEKTOB WM YY€OHBIX MCCIEIOBAHUMN, IPU 3TOM
IPaMOTHO HCHOJb30BAaTh M3YyYEHHBIM TOHATUHHBIA amnmapar Kypca (QU3MKH,
COIPOBOXAATh BBICTYIIJICHUE IIPE3EHTALNECH;

IIPYU BBIIIOJIHEHUHU Y4YEOHBIX MPOEKTOB M MCCIEA0BAHUMN paclpenesTh 00I3aHHOCTH B
IPYIIIE B COOTBETCTBUM C IIOCTABJICHHBIMH 3aJa4aMH, CICIUTH 3a BBIIIOJHEHUEM IIJIaHA
NeMCTBUH, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH TPYIIIHI,
BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOJACUCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILUX.

K KOHLIY 06y‘~IeHI/IH B 8 Kiaacce IMPEAMCTHBIC PE3YJIbTAThI Ha 0a30BOM YPOBHEC OOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:

WCIIOJIH30BaTh TMOHSTHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHUE aTOMOB H
MOJICKYJI, arperaTHbIe COCTOSHHUS BEIISCTBA, KPUCTAIUIMYSCKHE W aMOp(HBIC Tena,
HACBIIICHHBIA U HEHACHIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHSS
SHEPTHUsl, TEIUIOBOM JABUTATElb, SJIEMEHTAPHBINA AJIEKTPUUECKUN 3apsii, dIEKTPUUECKOE
1oJIe, MPOBOAHUKH U JUAJIEKTPUKH, TOCTOSIHHBIN JIEKTPUUECKUI TOK, MATHUTHOE TOJIE;
paznuuath sIBIEHUS (TEIUIOBOE pACIIMpEHHE W CKaTue, Terulonepesaada, TEIIoBOe
paBHOBECHE, CMauyMBaHHME, KaNWUIAPHbIE SBJICHUS, UCHAPEHUE, KOHACHCAIMs,
IJIaBJICHHE, KpUCTAJUTU3 AU (oTBepaeBaHue), KUIICHUE, TerJIonepeaaya
(TeTUIONMPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHE), AJICKTPHU3alUs TeJ, B3aUMOJCHCTBHE
3apsiioB, ACUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHWE, B3aUMOJICHCTBUE
MarHuTOB, JEHCTBHE MArHUTHOIO IOJS HA MPOBOJHHMK C TOKOM, 3JEKTPOMAarHUTHas
WHIYKIMSA) TIO OINHWCAaHUI0 MX XapaKTEepHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOLIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (U3UUYECKUX SBICHUH B OKPYKAIOIIEM MHpE, B
TOM uucie (u3nMYecKkre SBICHUS B TMPHPOJAC: IMOBEPXHOCTHOE HATHKEHUE U
KalWUISpHBIE SIBIEHUS B NPHUPOAE, KPUCTAUIbl B mpupone, uznyuenue CoiHIa,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHWE POCHI, TyMaHa, WHEs, CHETa,
AJIEKTPUYECKHUE SBJICHUSI B aTMOC(epe, DIEKTPHUIECTBO KUBBIX OPTAHHU3MOB, MAarHUTHOE
nosie 3emitu, Apeiid MotoCcoB, POIh MATHUTHOTO TOJIS AJISl )KU3HU Ha 3eMJIe, MOJSIPHOE
CUSHUE, TPU OTOM TMEPEBOJUTh NPAKTHUECKYI 3amady B Y4eOHYIO, BBIICNATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OTNHUCHIBATh U3YUYCHHBIE CBOMCTBA TeN M (DU3WUYECKUE SBIICHUS, UCTIOJIB3Ys (pu3nyuecKue
BENTMYMHBI (TEeMIlepaTypa, BHYTPEHHSS HDHEPTUs, KOJUYECTBO TEIUIOTHI, yAETbHAs
TEIJIOEMKOCTh ~ BEIIECTBA, yJelbHAs TEIUIOTAa IUTABJICHHS, YACIbHAs TeIioTa
napooOpa3oBaHus, yHeNbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOA(PQHUIMEHT MOJE3HOTO
JIEUCTBUS TEIUIOBOW MaIllMHbI, OTHOCUTEJIbHAS BJIAXXHOCTh BO31yXa, JJIEKTPUYECKUN
3apsl, CUjIa TOKa, AJIEKTPUIECKOE HAPsHKEHHE, COMPOTUBIICHUE TPOBOTHUKA, YIETHHOE



COIIPOTHUBIICHUE BEIIECTBA, pad0Ta U MOLTHOCTH DJEKTPUUECKOTO TOKA), IIPU ONHCAHUU
NPaBUIBHO TPAKTOBATH (PU3NYECKUN CMBICI UCIOJIB3YEMBIX BEJIWYHH, 0003HAUCHHS U
eAVHHIBI (U3NYECKUX BEIUYMH, HAXOJUTh (QOPMYJbI, CBS3BIBAIOIINE JAHHYIO
bu3NYeCKyl0 BEIMYUHY C JPYTMMU BEIUYMHAMHU, CTPOUTH TpaduKU H3YYEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MYECKHe SBICHUS U IPOLIECCHl, MCIONb3YS
OCHOBHBIE€ TOJIO)KEHHSI MOJIEKYJSIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEIECTBa,
IPUHLINII CYTIEPIIO3UIMHU T0JIEH (Ha KaUECTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3aps/a,
3akoH OMa 1J1s yyacTka 1enH, 3akoH Jxoyns—JIenna, 3aKkoH coxpaHeHMs SHEPTUH, IIPU
9TOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alMCHIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSICHATH (PU3MYECKHE TMPOLECCHl M CBOWCTBA TEN, B TOM YHUCIE U B KOHTEKCTE
CUTYyalMil NIPAKTUKOOPUEHTHPOBAHHOI'O XapaKTEPA: BBIABIIATH IPUUYUHHOCIIEICTBEHHbBIE
CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYEeCKUX LIAroB ¢ ONOpoil Ha 1—2 KM3ydeHHBIX
CBOWCTBAa (PU3MYECKUX SBICHUN, (PH3MUECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3afauyd B 2-3 JAEWCTBUS, HCIONB3YS 3aKOHBI U (OPMYIIBI,
CBSI3bIBAIOIME (PM3NYESCKHE BETTMUMHBI: HA OCHOBE aHAJIN3a YCIIOBHUS 3a/1a4H 3aIHChIBAThH
KpaTKOE YCIIOBUE, BBISBISATh HEIOCTATOK IAHHBIX JUIS PEIIeHUs 3a7ayud, BHIOMpPATH
3aKOHBI U OPMYJIbI, HEOOXOAUMBIE /I €€ PEeLIeHUSs, TPOBOAUTH PACUEThl U CPABHUBATD
MOJIyYEHHOE 3HaueHUe (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh IPOOIEMBbI, KOTOPbIE MOXKHO PEIIUTH MPU MOMOIIH (PU3HMUECKUX METOJIOB,
UCIIONIB3YSl OIHMCAHUE HCCIECNOBAHMS, BBIACIATH IIPOBEPSEMOE IPEAIIONIOKECHHE,
OLICHUBATh MPaBUJIBHOCTh MOPSAKA MPOBEACHUSI UCCIIEI0OBAHUS, JI€]aTh BHIBOJIbI;
MPOBOAMTDH OMBITHI IO HAOMIOACHUIO (UBNYECKUX SIBICHUN WM (U3NYECKUX CBOWCTB
Ten (KanwulspHbIE SIBICHUS, 3aBUCUMOCTh JaBJIE€HUS BO3JAyXa OT ero oObéMma,
TEMIIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U HATPEBAHMS IPU U3ITYYEHHUH OT LIBETA
U3Iydaoume (moryiomaronie) MOBEPXHOCTH, CKOPOCTb HCHApeHUs BOJBI  OT
TEMIEPATYpbl JKUIAKOCTM U IUIOMIAAM €€ MOBEPXHOCTH, DJEKTpHU3alus Tel W
B3aMMOJICHCTBHE AJIEKTPUUECKUX 3apsi/ioB, B3aUMOJCHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3yaJIW3alisl MarHUTHBIX IOJIEH MOCTOSIHHBIX MarHUTOB, IEUCTBUS MAarHUTHOTO TOJIS
Ha MPOBOJHHUK C TOKOM, CBOMCTBa 3JEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSTHHOTO TOKa): (OpPMYyJIMpPOBaTH TMPOBEPSIEMbIE TMPEATNON0XKEHHUS, COOUpaTh
YCTAaHOBKY M3 TPEUIOKEHHOT0 O0OpyIOBaHHUS, ONKMCHIBAaTH XOJA OMbITA H
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJIHSATH MPSIMbIE U3MEPEHUS] TEMIEPATYPbl, OTHOCUTEIbHON BIAXXHOCTU BO3/1yXa,
CWJIBI TOKA, HANpPSOKEHHUS C HCIOJNB30BAHHEM AaHAJOTOBBIX MPUOOPOB U JATUYUKOB
bu3NYECKUX BEIWYMH, CPABHHUBATH PE3YNIbTAaThl W3MEPEHUN C Y4ETOM 3aJaHHOMI
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTH OAHOW (PU3WUYECKON BETUYHHBI OT IPYroH C
HCIIOJIb30BaHUEM TPSAMBIX MU3MEPEHUN (3aBUCUMOCTH CONPOTHUBJIEHUSI IPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAU MONEPEYHOI0 CEYEHMsI M YJENbHOIO CONPOTUBIIEHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJIHUK, OT HANPSKEHUS HA MPOBOAHUKE,
UCCJIEOBAHUE TOCJIEI0BAaTEIbHOIO U MAapajlIeIbHOIO COEIWHEHUN IPOBOJAHUKOB):
IUIAHUPOBATh HCCIIEI0OBaHUE, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPEHUs, CIeAys
MpeJIOKEHHOMY IIaHy, (PUKCHPOBATh Pe3ylbTaThl MOJYYEHHONW 3aBUCUMOCTH B BHJIE
TabNuIl ¥ TpaduKOB, IeTaTh BHIBOABI IO Pe3yIbTaTaM HCCIICIOBAHUS;



® [POBOJIUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMYUH (yIeNbHAs TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHHE MPOBOJHUKA, pabOTa U MOIIHOCTh AJIEKTPUYECKOT'O TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISTh 3HAUCHUE BEJINUMHBI,

e coOmonaTh TMpaBWia TEXHUKH OE€30MacHOCTH TMpH paboTe ¢ J1abOpaTOpHBIM
o0opynoBaHueM;

® XapakTepu3OBaTh MPHUHIUIBI JCHCTBUS H3YYEHHBIX MNPHOOPOB M TEXHHUYECKUX
YCTPOMCTB € OMOpPOW HAa WX OMUCAHMA (B TOM YHCIE: CHCTEMa OTOIUICHHUS OMOB,
TUTPOMETp, MapoBas TypOMHA, aMIIepMETP, BOJBTMETP, CUETYMK DJIEKTPUYECKOM
SHEpPruH, 3JIEKTPOOCBETUTENbHbIE MNPUOOPBI, HArpeBaTeNbHbIE 3JIEKTPONPUOOPHI
(mpuMepBl), 3JEKTPUUECKHUE MPEIOXPAHUTENH, SJICKTPOMATHHUT, 3JIEKTPOIABUTATENh
MOCTOSIHHOTO TOKAa), HWCHOJB3ysd 3HAaHUS O CBOMCTBaX (PHU3MUECKUX SBICHUN W
HEeo0XouMble PU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh INPOCTblE TEXHUYECKHE YCTPOIHCTBA M H3MEPUTENIbHBIE MPUOOPHI IO
CXeMaM U CXEMaTHYHBbIM PUCYHKaM (PKUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTrOpaHMsl, 3JEKTPOCKOI, PeocTar), COCTABIAThH
CXEMBI DJIEKTPHUYECKUX IIeTIeH C MOCIEeNOBATEIbHBIM U TapajUIeIbHBIM COSIUHEHHEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYECHUS 3JIEMEHTOB IEKTPHUECKUX IETICH;

e [IPUBOAMTH MpHUMEpbl (HAXOAUTh MH(POPMALMIO O MpUMepax) MPaKTHYECKOro
UCTIOJIb30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEAHEBHOM MKM3HH Ui OOECIICYCHUs
0e30IacCHOCTH MpH OOpalleHuu ¢ OpubopaMu M TEXHUYECKMMHU YCTPOHCTBaMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOJEHUS HOPM SKOJIOTMYECKOTO TIOBEJCHUS B
OKpYKarolllei cpere;

®  OCYILECTBJIATH MOUCK HH(pOpMAIK (HU3NIECKOTO cojiepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUA M MYyTEM CPaBHEHHUS JIOTIONHUTEIHHBIX HMCTOYHUKOB BBIIACISATH
UHPOPMALINIO, KOTOPast SBJISIETCS MPOTUBOPEUNBON MITH MOXKET OBITH HETOCTOBEPHOM;

® UCMOJb30BATh MPU BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAYUHO-TIOMYJISIPHYIO JUTEPaTypy
(GU3NIECKOTO CONEpIKAHUS, CTIPABOYHBIE MaTepHAIIBI, peCypChl ceTH VHTepHeT, BiageTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHPOPMALUU U3 OJHOU
3HAKOBOM CHUCTEMBI B JPYTYIO;

e co3JaBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKHWE YCTHBIE CcOOOIeHHus, o00oOuias
UHPOPMALIMIO U3 HECKOJIbKUX HMCTOYHMKOB (PU3NYECKOTO COJECpXkKAaHUSA, B TOM UHUCIE
nyOJIMYHO  MPEJNCTaBIsATh  PEe3yJNbTaThl MPOEKTHOM WM  HCCIEAO0BATEIbCKOM
NEeSITETHHOCTH, TPH 3TOM TPAMOTHO HCIOJIBh30BAaTh M3YYCHHBIH MOHATHHHBINA ammapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BBINOJHEHUH Y4YEOHBIX NPOEKTOB M HCCIEAOBAaHHM (PU3NYECKUX IPOIIECCOB
pacrpenesiaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABICHHBIMH 3aJauyaMH,
CIICZINTHh 3a BBHIIOJIHEHWEM IUTaHA JIEHCTBHHA W KOPPEKTUPOBaTh €ro, aJeKBaTHO
OLICHWBATh  COOCTBEHHBI BKJIaJ B  JEATEIBHOCTh  TPYIIBI,  BBICTPAMBATh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTD Pa3pemiaTh KOHMINKTHI.

K xonny oOyueHus B 9 kJjacce mpeaMETHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® UCMOJB30BAaTh TMOHATHS: CHUCTEeMa OTcYéra, MaTepHajbHas TOYKa, TPaeKTOPHs,
OTHOCHUTEJIBHOCTh MEXAHMUYECKOro JBMKEHUs, nedopmanus (ynpyras, miacTudeckas),
TPEeHUE, LEHTPOCTPEMUTEIIFHOE YCKOPEHHE, HEBECOMOCTh M TMEPerpy3Kd, LEHTP
TSOKECTH, a0COIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOrO Tejla, paBHOBECHE,



MEXaHUYeCKue KoiebaHus ¢ BOJHBL, 3BYK, MH(Qpa3Byk U  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JaTbHO30PKOCTh, CHEKTPhl HCIIyCKaHHWs M MOINIOIIeHus, anbda, Oera- M ramma-
U3JIy4€HUS], U30TOIIbI, SJIEPHAsl SHEPIeTUKA;

pa3iauyath SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEMHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBMKEHUE, CBOOOIHOE MaICHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPYXHOCTH, B3aUMOJCIHCTBUE TEJl, PpEAaKTUBHOE JBUKCHUE,
Kosie0aTesIbHOE JIBIDKEHHUE (3aTyXallllde U BBIHYXKJIEHHbIE KojeOaHHs), pe30HaHC,
BOJIHOBOE€ JBW)KECHHE, OTPaXXEHUE 3BYKa, MPSAMOJIMHEHHOE pPAaclIpOCTpaHEHUE,
OTpaKEHUE U NPEJIIOMIIEHHE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHHE
0eroro cBera B CIEKTP M CJIOXKEHHE CIEKTPAJIbHBIX I[BETOB, IHUCIIEPCUSI CBETA,
€CTECTBEHHAsI PaIMOAKTUBHOCTb, BOSHUKHOBEHHE JTMHEHYATOTO CIIEKTPA U3TYUYESHHS) IO
ONMCAHUIO UX XapPAKTEPHBIX CBOIMCTB U HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JIaHHOE
(duznyeCcKoe SIBJICHUE;

pacro3HaBaTh NPOSBICHHE U3YUYEHHBIX (PU3NYECKUX SIBICHUN B OKpYXarolieM Mupe (B
TOM 4Hclie (U3NYECKHE SBICHHUS B MPUPOAE: MPHJIUBBI U OTIUBBI, JBI)KCHUE TUIAHET
ConHEYHOM CUCTEMBI, pEAKTUBHOE JBUKEHHUE KUBBIX OPTAaHU3MOB, BOCIIPUSATUE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSCEHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHE SBJICHUS B  TpUpOAE, OWOJIOTHYECKOEe  JEeHCTBHE  BUAMMOTO,
yIBTPapUOIETOBOIO U PEHTTCHOBCKOTO H3JIYYCHH, SCTECTBEHHBIN paJHOAKTHBHBIN
¢dboH, KOCMHYECKHE Jy4YHd, pPaTUOAKTHUBHOE U3IYyYCHHE MPHUPOJHBIX MHUHEPAJIOB,
JENCTBUE PaJlMOAKTUBHBIX U3YyYEHHI HAa OPraHu3M YeJIOBEKA), IPU ITOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOWCTBAa (IIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OIKCHIBATh M3YYEHHBIE CBOMCTBA TN U (PU3MUECKUE SBICHMS, UCIIONB3Ys (PU3NYECKHe
BEJIMYMHBI (CPEelHsAsS U MTHOBEHHas CKOPOCTb Teja NMPU HEPAaBHOMEPHOM JIBUKEHUH,
YCKOpEHUE, MEPEMEILECHUE, TyTh, YIVIOBas CKOPOCTb, CHJIa TPEHUS, CHJa YIPYIOCTH,
CHJIa TSKECTH, YCKOpEHHE CBOOOJHOrO MajeHus, BEC Teja, UMILYJIbC Tejla, UMITYIIbC
CWJIbI, MEXaHu4ecKasi paboTa U MOILHOCTb, MOTEHIIMAJIbHAS YHEPTUS TeJa, OJHATOrO
HaJl TOBEPXHOCTBIO 3€MJIM, OTEHLMAIbHASI SHEPTHS CKATON MPYKUHBI, KWHETHYECKAs]
SHEPrus, MOJIHAs MEXaHUUYeCKasi SHEPT s, HepUOJI M YacToTa KoyleOaHuH, IIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, NOKa3aTeib MPETOMIICHHUS CPe/bl),
IpU ONMHMCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKHI CMBICT HCIOJIb3YEMBIX BEJIWYHH,
0003HaYeHHs] U €IUHUIBI (PU3UUECKUX BEJIIMYMH, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO (PU3UYECKYIO BETMUMHY C IPYTUMHU BETUYMHAMH, CTPOUTH IPpauKN U3y4EHHBIX
3aBUCUMOCTEN (PU3HMUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NYECKHUE SIBJICHUS U MPOLIECCHI, UCIOJIb3YS 3aKOH
COXPaHEHMs DHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHMsI, MPUHLUI CYNEPHO3ULUN CHUII,
MPUHIIAIT OTHOCUTENBbHOCTH [ anumes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEeHUs! UMITYJIbCa,
3aKOHBl OTPaXEHUS U TMPEIIOMIICHHS CBETa, 3aKOHbI COXPAHEHHUS 3apsAI0BOrO0 HU
MacCOBOTO YHCEJ ITPH SAECPHBIX PEaKIUsIX, IPU 3TOM J1aBaTh CIIOBECHYIO (POPMYITHPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTHUECKOE BBIPAKEHMUE;

OOBSICHATH (PU3MYECKHE MPOLECCHl M CBOWCTBA Tell, B TOM YHCIE U B KOHTEKCTE
CUTyallUil  MPAaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYHUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIAaroB C OMOpPOi Ha 2—



3 U3yYEHHBIX CBOIiCTBa (M3WYECKUX SBJICHUH, (U3MYECKMX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pewath pacuéTHbIe 3a/1a4uu (ONUpArOLIMecs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3YsI
3aKOHBl M (HOpMyJbl, CBs3bIBaOLIME (DU3UUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 3a/laud 3alKChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOLINE HIIH
U30BITOYHBIE JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIC IS PELICHUS,
OPOBOIUTh PACUYEThl W  OLEHMBATh PEATUCTUYHOCTh IOJYYEHHOTO 3HAa4YEHUs
(bu3n4eCcKOil BETUUNHBL;

pacrio3HaBaTh Ipo0IeMbl, KOTOPbIE MOKHO PELIUTh MPH HOMOIIH (PU3NIECKUX METOIOB,
UCTIONB3Ysl OIMCAaHWE WCCIEAOBAaHMs, BBIICIATh MPOBEPSIEMOE NPEINOI0KEHHUE,
OLIEHUBATh IPABUJIBHOCTb IOpSAAKA IPOBEACHUS MCCIEIOBAHUA, JIeJaTh BBIBOJBI,
MHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHUH U OIBITOB;

IPOBOJUTH OMBITHI IO HAOIOICHUIO (PM3UUECKUX SIBICHUH WM (PU3HMUECKUX CBOICTB
Ten (M3y4eHrne BTOpOro 3akoHa HpioTOHA, 3aKOHA COXpaHEHUS SHEPTHH, 3aBUCHMOCTb
nepuojia KojebaHuil NpyKMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMIUIUTYAbl MaNbIX KOJeOaHHi, MPAMOIMHENHOE paclpoCcTpaHeHHe
CBETa, pa3jIoKeHHe OEJIOTO CBETA B CIIEKTP, H3yYCHHE CBOMCTB N300paKEHHSI B TNIOCKOM
3epKajie M CBOMCTB HM300pa)KEHUs MpeaMeTa B COOMparoliei JrH3e, HaOJI0/IeHne
CIUIOIIHBIX M JIMHEHYaThIX CIHEKTPOB M3JIYYEHHUs): CaMOCTOSTEIbHO cOoOUpaTh
YCTAHOBKY M3 H30BITOYHOrO Habopa 00OpyNOBaHMs, ONUCBHIBATH XOJ OIBITa U €ro
pe3yiabTatThl, GOPMYIUPOBATH BBIBOABI;

IPOBOJUTH MPU HEOOXOAMMOCTU CEPUI0 NPSMBIX H3MEPEHUH, OINpenenss cpeaHee
3Hau€HUE H3MepsieMON BeIMUMHBI ((POKYCHOE pACCTOSIHHME COOMparoleil JIMH3bI),
000CHOBBIBAThH BHIOOP criocoba nu3mMepeHus (M3MEpUTEIHLHOTO MPUO0pPa);

IPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTEH (M3UUECKUX BEIMYUH C HCIOJIb30BaHUEM
OPSMBIX U3MEPEHUH (3aBUCUMOCTB ITYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBH)KEHUH
0e3 HavaIbHON CKOPOCTH, TIEPHO/Ia KoJIeOaHWH MAaTeMaTHYECKOTO MAasITHUKA OT JITTUHBI
HUTH, 3aBUCHMOCTH yTJIa OTPAXCHHS CBETA OT yIJIa TMAJCHHS U YIJia MPEJIOMIICHHUS OT
yIila MajieHus1): IJIaHUPOBaTh UCCIIEIOBaHME, CAMOCTOSITENIbHO COOMpPATh YCTaHOBKY,
(GUKCUpPOBaTh pe3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH (DPU3MYECKMX BEIUYUH B BUJIE
TaOJHI U TPaQHKOB, AETATh BBIBOKI 110 pe3yJIbTaTaM HCCIIeIOBAHNS;

NPOBOJUTh KOCBEHHBIE HW3MEPEHUS (PU3NYECKUX BEIUYMH (CPEIHss CKOPOCTh W
YCKOpEHHUE Tejia MPH PaBHOYCKOPEHHOM JIBIKEHHH, YCKOPEHHE CBOOOTHOTO Ta/eHUs,
KECTKOCTh MPYKUHBI, KOAP(GULIUEHT TPEHUsI CKOJIbKEHUS, MEXaHH4yeckas pabora u
MOITHOCTb, YaCTOTa U MEPHO KoJIeOaHUI MaTeMaTHYECKOTO U MPYKMHHOTO MasTHUKOB,
ONTHYECKas Ccujia coOuparomeil JMH3bI, PpaJAWOAKTUBHBIM (OH): IIIAHHPOBATH
U3MEpeHUs, COOMpaTh HSKCIEPUMEHTAIBHYI0 YCTAaHOBKY W BBINOJHATH H3MEpPEHMUS,
CIIeysl IPEITIOKESHHON MHCTPYKIINH, BEIYUCIISATH 3HAYCHHUE BEJTMIUHBI ¥ aHAITU3UPOBATh
MOJIyYEeHHBIE PE3YJIbTaThl C YUETOM 33JaHHOM MOTPEITHOCTH U3MEPEHU;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Npu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nnyaTth OCHOBHBIE TPU3HAKM M3YYECHHBIX (DM3MYECKHX MOJENCH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYEUHBI MCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHasi MOJIeNIb ATOMA, HYKJIOHHAs MOJIEJIb aTOMHOTO SApa;

XapakTepu3oBaTh MPUHLUIBI JACHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB € OMOPOH HA X OMUCAHUS (B TOM YHCIE: CIUAOMETP, JaTYUKHU TTOJI0KEHUS,



pacCTOsHUS M YCKOPEHHs, paKeTa, 3X0JI0T, OUYKH, IEPUCKOTI, (hoToanmapar, OnTHIECKUe
CBETOBOJIbI, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), WCHONB3ys 3HAHHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
HCIIOJIB30BATh CXCMbI U CXCMATUYHLIC PUCYHKH H3YUYCHHBIX TCXHHUYCCKUX YCTpOﬁCTB,
U3MEPUTENIBHBIX TPHOOPOB U TEXHOJOTHUECKUX MPOIECCOB IMPH PEIICHHH y4eOHO-
NPAaKTHYECKHUX 33/1a4, ONTUYECKHE CXEMBI JUIS TOCTPOCHUSI N300paKeHUH B IIOCKOM
3epKkajie u coOmparoei JIH3e;

OPUBOAUTH TPHUMEPHl (HAXOAWTH HMH(OPMAIMIO O TMpPHUMEpax) MPAKTHIECKOTO
UCTIONIB30BaHUS (DM3UYECKMX 3HAHUH B ITOBCEAHEBHOM JKM3HHM JUI OOECHCUCHHUS
0€30IaCHOCTH TpH OOpalleHud ¢ [pudopaMd M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHHsI 3/I0pOBbSI M COOJIOJEHUS HOPM SKOJIOTUYECKOTO TIOBEJCHHUSA B
OKpYXarolien cpene;

OCYIIECTBIISITh MOWCK HWHPOpManuu (usmueckoro coxepxkanuss B MHTepHerte,
CaMOCTOATENFHO (HOPMYIHPYSl TOUCKOBBIM 3ampoc, HaXOAUTh IIYTH OIpEeIICHHs
JIOCTOBEpHOCTH IOJYyYeHHOH WH(OpManuu Ha OCHOBE WMEIOIIUXCS 3HAHUH W
JOITIOJIHUTECIIbHBIX NCTOYHHUKOB,

MCIIOJIb30BaTh NIPU BBINIOJHEHUM YYEOHBIX 3a/laHuil HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
(U3NIECKOTO CONEpKAHUS, CTIPABOYHBIE MaTepHAIIbI, peCcypchl ceTi IHTepHeT, BiaaeTh
npuéMamMu KOHCIEKTHPOBAHHUS TEKCTa, IpeoOpa3oBaHusi WHPOPMALUK U3 OJHOU
3HAKOBOH CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIEC IMMCHbMEHHBIC U YCTHBIE COOOIIEHHS Ha OCHOBE HH(OPMAIIUH 3
HECKOJIBKUX HCTOYHHKOB (1)I/I3I/I‘I€CKOFO COACpIKaHus, H}’6J'II/I'-IHO MMpEaACTaBIATh
PE3YIbTAThI HpO@KTHOﬁ HIIN HCCHGI{OB&TGHBCKOﬁ ACATCIBHOCTH, IIPU 3TOM I'paMOTHO
UCIOJIb30BaTh M3YYEHHbIM MOHATUHHBINA ammapar u3ydyaeMoro paszziena (u3uku u
COIIPOBOKJAaTh BBICTYIUICHHWE Ipe3eHTaluel ¢ yd4éToM OCOOEHHOCTEH ayauTopuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrtpoasubie | Ilpakrnuyeckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. ®usnka u eé poJib B NO3HAHUU OKPY:KAK0OIIEro MUpa
bubnunoreka LIOK
11 Dusiia - ayka 0 npupose 2 0 0 https://m.eds00.ru/7f416194
bu6anoreka LIOK
12 duznyecKne BeTUIHHBI 2 0 1 https://m.eds0o.ru/7f416194
bu6nmorexa LIOK
13 E i 2 0 1
CTECTBEHHOHAYUYHBIN METO]1 TO3HAHUS https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Paznen 2. [lepBoHaya/ibHbIE CBEIEHNUS 0 CTPOEHHHU BellecTBa
but6mmorekxa [IOK
21 CTpoerne periectsa L 0 0 https://m.edsoo.ru/7f416194
29 JIBr>KeHrEe ¥ B3aUMOJIEMCTBHE YaCTHIL 5 0 1 bubnuoteka [JOK
' BEII[ECTBA https://m.edsoo.ru/7f416194
bubnunorexa LIOK
2.3 ArperatHble COCTOSIHUS BELIECTBA 2 1 0 https://m.eds0o.ru/7f416194
Wroro no pazneny 5



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

Pa3nen 3. /IBU:KeHHe U B3aUMO/IelCTBHE Tel

31 M 3 bubnunorexa LIOK
' CXAHHICCKOT ABIDRCHHC https://m.edsoo.ru/7f416194
3.9 " 4 bubnunoreka LIOK
' HEpLIHA, Macca, IIOTHOCTS https://m.edsoo.ru/7f416194
bub6nmoreka [IOK
33 (una. Bret ot 14 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 Jasnenue. [lepenayua naBneHus TBEPALIMU 3 bu6nunorexa LIOK
' TEJIAMH, )KUIKOCTAMH U Ta3aMu https://m.edso0.ru/7f416194
bubmmoteka IIOK
4.2 S
Aapretiite saaKoCTH https://m.edsoo0.ru/7f416194
bu6nunorexa LIOK
43 ATMOChepHO® AaBieHHE 6 https://m.edsoo.ru/7f416194
44 JleicTBUE KUJIKOCTH U Ta3a Ha . bubnuoreka [{OK
' HOrpyEHHOE B HUX TEJIO0 https://m.edso0.ru/7f416194
Hroro mo pazneny 21
Pa3nen 5. PaGoTa u MomHoCTh. JHEprus
but6mmorexa [IOK
>1 PaboTa i MomHOCTS 3 https://m.edso0.ru/7f416194
59 n 5 bubmuoreka [{OK
' POCTHIE MEXAHHIMH https://m.edso0.ru/7f416194
5.3 Mexanuueckasi SHeprus 4 buomorexa LIOK

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

Hroro no pazaeny

12

PesepBHOE Bpemsi

OBIIEE KOJIMYECTBO HACOB 10
[TPOI'PAMME

68




8 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3esioB H TeEM nugpoBbIe
Ne i/m P Kontpoabnbie | IlpakTudeckue (tucpp )
NMPOrpaMMbI Beero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypchl
Pasznea 1. TenioBbie ABJICHUSA
. bubnuotexa [JOK
1.1 7
CTpoenne u CBOMCTRA BemecTsa 0 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Teroere mporieccs! 21 ! > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. JnekTpuyecKue  MAarHUTHDIE SIBJIEHUS
91 DneKkTpuyecKue 3apsaabl. 3apsKEHHBIE Tella 7 0 1 bubnuoteka [JOK
' U UX B3aUMOJECHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 1T % 7 2 2 7
OCTOSIHHBIN AJIEKTPUYECKUIN TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 15
ATHHTHBIC ABICHI https://m.edsoo.ru/7f4181ce
Bbu6nmuoreka [IOK
. 1
24 DIEKTPOMATHHTHAS HE Ty KIS 4 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpemst 3 0 0
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 5 145



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 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3iesioB H TeM nudpoBbie
Ne i/m P Kontpoabnbie | IlpakTudeckue (tucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypchl
Paszgen 1. Mexannueckue sABJICHUSA
11 MexaHU4eCKOE IBHIKEHHE U CITOCOOBI €ro 11 1 1 bubmuorexa [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 21 2 3
SAUMONICHCTBHE TET https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHCHUS 10 1 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue KoJ1e0aHUS U BOJIHbI
bu6mmoreka [IOK
2.1 Mexannueckue Kojeoa 7 0 3
RAHHACCRHC ROACOIHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHUYeCKHE BO .3 8 1 3
RAHHTCCKHAC BOJHEL IBYR https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 15
Paznen 3. Dy1eKTpOMarHuTHOE MoJIe U JIeKTPOMATHUTHBIE BOJIHBI
DneKTpOMarHuTHOE MoJie U bu6numoreka [LIOK
3.1 6 1 2
DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 6

Pasznen 4. CBeToBbIe ABJICHUSA



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

4.1 3aKOHBI pacIIpOCTpaHEHUs CBETa 6 2 bubmmorexa [OK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI M ONITUYECKUE TTPHUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eroro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1ada6
Wroro no pazneny 15
Pa3nen 5. KBanToBble siBjIeHUA
bu6mmorteka [IOK
51 Hcnyckanue v OTJIOIIEHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>2 (TpoeHHe ATOMHOTO 1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 SAnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. [ToBTOpUTEILHO-0000AIOIIMIT MOAYJIb
6.1 IToBTOpeHue 1 06001IEHNE COAECPIKAHUS 6 9 bubmmoreka [IOK
' Kypca ¢u3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 6
OBIIEE 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

HOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE

Ne Jlara T —— MeTanpeaMeTHbI

n/ Tema ypoka Bcer KoHTpoabHBbI IMpakTHyeckun H3YyUYeHH P € pe3yJibTaThbl
o0pa3oBaTejibHbIE

n 0 e padoThl e padoThI A OCBOCHHS
pecypchbl

pazaena
®dusuka — Hayka o

. npupoze. e . . . 11.1,1.1.2,1.1.4,
HPHPOZBL 1.1.5,1.2.5,3.1.1
dusnyeckue
SIBJIEHHS
MexaHudeckue,

TEIUIOBLIE,

9 ANEKTPUYECKUE, 1 0 0 1.1.3,1.1.4,1.15,
MarHuTHEIE, 131,212,331
CBCTOBBIC, 3BYKOBBI€
ABIICHUS

5 Dusiriecine . . . 11.1,1.1.2,1.1.4,
BEMITIHHBLITAX 115,125 3.1.1
H3MEpeHue
VYpok-ucciaenoBanue

zlsM:szne 116,121,122,
TCMII TYPBI IIPA
4 i pH ypRLIp 1 0 1 124,133,212,
B 213,221
YKHIKOCTHOI'O
TepMOMETpa U




JaTynKa
TemnepaTypbl"”

Kak ¢usuka n
Apyrue
€CTECTBEHHBIE HAYKU
M3Yy4aroT NMPUpOY.
EcrecTBeHHOHAYYHBI
W METOJ IMO3HAHUA.
Onucanue
(buznIecKux
SIBJICHUH C
IIOMOIIBIO MOJICIICH

bu6nmoreka [IOK
https://m.edsoo.ru/ff09f72
a

1.1.3,1.14,1.15,
131,212,331

Ypok-uccienoBanue
"ITpoBepka
THUIIOTE3bI:
JAIbHOCTD MOJIETA
[IapuKa, MymeHHOTo
TOPU30HTAIBHO, TEM
OoJIbIIIe, YeM
OoJIbIIIE BHICOTA
mycka'

116,121,122,
1.2.4,1.3.3,2.1.2,
213,221

CrpoeHue BelecTna.
OMBITHI,
JIOKa3bIBAIOIIHE
JICKPETHOE
CTpOCHHE BEIIeCTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff09fe0
a

111,112,114,
115,125,311

JIBH>XeHune 4acTuIl
BEIIECTBA

Bubnuoteka LIOK
https://m.edsoo.ru/ff0a0l
3e

115,116,111



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

Ypoxk-uccienoBanue

«OMBITHL 11O 1.16,1.2.1,1.2.2,

9 HaOJIIOAECHUIO 1.2.4,1.3.3,21.2,
TEIIJIOBOT'O 2.1.3,22.1
pacIIupeHUS ra30B»

10 ArperaTHble 1.1.1,1.1.2,1.14,
COCTOSIHHS BEIIECTBA 1.15,1.25,3.11
KonTpoabHas
padora nmo reme
“Crpoenue bu6nuoreka [IOK 1.1.5,1.1.6,1.3.2,

11 BellecTBA. https://m.edsoo.ru/ff0a03 2.1.1,3.2.1,1.3.3,
ArperaTrHbie 78 34.1
COCTOSIHUSI
BelecTBa”

MexaHuyeckoe
BIDKCHHE. bubmmoreka [IOK
12 )II)aBHOMepHOC u https://m.eds;i.ru/fanOS 111,112 114,
115,125,311
HEpPaBHOMEPHOE c6
JIBUIKEHHE

13 Cxopocts. Equnnis Egg;;ﬁiﬁii?iﬁ%m 1.1.3,1.1.4,1.15,

CKOPOCTH 9c 1.3.1,2.1.2,33.1
bubmmorex K

14 | Pacuermyriu htts;//(r)n.eedijé?u/fanan 116,133,
BPEMEHHU JIBHKCHUS 4 2.1.1,3.2.1,34.1
Huepuis. 3aior bubnunoreka ITOK

15 MHEPLIH. https://m.edsoo.ru/ff0a0c 111,112,114,
Bzaunmonetictue 1.15,1.25,3.11

TCJI KaK Ipu4YruHa

10



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

HU3MCHCHUA
CKOPOCTH IBUKCHUA

Te
ILnoTHOCTB
BelecTBa. Pacuer bubmuorexa [JOK
16 MaTCLI u 00beMa https://m.edsi.ru/fanOfe 111,112,114
115,125,311
Teja 10 ero e
IJIOTHOCTH
JlaGoparopHas
pabora 1.16,1.2.1,1.2.2,
17 «Onpenenenue 1.2.4,1.3.3,2.1.2,
IJIOTHOCTHU TBEPIOTO 213,221
TEIa»
Konrpoabnas bubnuoreka [JOK 1.15,1.1.6,13.2,
18 padoTa nmo reme https://m.edsoo.ru/ff0al2 2.1.1,3.2.1,1.3.3,
"IlaoTHOCTD” 3c 3.4.1
Cwuna xak
XapaKTePUCTHKA
19 B3aUMOJIEHCTBUA 1.1.1,1.1.2,1.14,
ten. Cumna 1.15,1.25,3.11
YIPYTrOCTH. 3aKOH
I'yka
JlaGoparopHas
padora «Hzyuerne 1.16,1.2.1,1.2.2,
pp | CUPHCHMOCTH 1.2.4,1.33,2.12,
PaCTBRCHIA 213,221
(medopmariym)

IIPY’KHUHBI OT



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

IIPUJIOKEHHON

CHJIBI»
SIBIIEHNE TATOTEHHUA.
21
Cuna TsDKecTH
CBs13p MeX Y CUIION
TSDKECTH U Maccoi BuGmorexa LIOK
22 rena. Bec reia. https://m.edsoo.ru/ff0al7 116,133,
Perenue 3a1a4 no 78 — ' 21.1,3.2.1,34.1
Teme "Cuia -
TsKecTH"
Cuna TsDKeCTH Ha
JIPYruX IUIaHeTax. bu6nuoreka [IOK
23 dusnueckue https://m.edsoo.ru/ff0al5 115,116,111
XapaKTePUCTUKHU 02
IUTAHET
" bu6nuoreka [IOK
24 SMEpEHHE CILT. https://m.edsoo.ru/ff0al8 1.1.1,1.1.2,1.1.4,
unamomerp
cC
B bu6nunotexa [IOK
25 ce Tea. https://m.edsoo.ru/ff0al7 | 1.1.5,1.2.5,3.1.1
HeBecomocTh
78
Crnosxenue AByX Cuil,
HanpeaneHHLIi( 1o bu6muoreka [JOK 113 114, 1.15,
26 OJTHOM MPSMOH. https://m.edsoo.ru/ff0ala
. 1.3.1,2.1.2,3.31
PaBHOzCHICTBYIOMmAS 70
CUII
97 Pemenne 3amay mo 1.1.6,1.3.3,,

TEME

211,321,341



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70

"PaBHOjCHCTBYIOIIA
st e

28

TpeHue CKOIbXKEHUS
Y TPEHUE TOKOSI.
Tpenue B npupoje u
TEXHHUKE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0alb
9c

29

JlaGoparopHas
pabota «3yuyenue
3aBUCUMOCTH CHJIBI
TPEHUS CKOJIbKECHUS
OT CHJIBI JIaBJICHUS 1
Xapakrepa
COIIPUKACAIOIINXCS
IIOBEPXHOCTEW

bubnuorexa [JOK
https://m.edsoo.ru/ff0alcc
8

116,121,122,
1.2.4,1.3.3,2.1.2,
213,221

30

Pemenue 3amau Ha
ornpesieNieHue
PaBHOJIEHCTBYIOLIEH
CHJIBI

1.1.6,1.3.3,
211,321,341

31

Pemenue 3amad no
TeMaM: «Bec Tenay,
«['paduyeckoe
N300paXKeHne CHI»,
«Cuitely,
«PaBHOAEICTBYIOIIA
S CHII»

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ald
e0

1.1.6,1.3.3,
211,321,341

32

Kontpoabnasn
padora o reMmam:
«MexaHn4ecKoe
JBHKEHHEe», «Bec

1.1.5,1.16,1.3.2,
2.1.1,3.2.1,1.3.3,
34.1



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

Tesay,
«I'pajpuyeckoe
U300pakeHue CHII»,
«Cuib»

JlaBrenue. CriocoObl
YMEHBIIICHUS U

bu6nmoreka [IOK

33 https://m.edsoo.ru/ff0a20
yBEITUYEHUS
a6
JaBJIEHUSA
JlaBieHue rasa.
3aBHCUMOCTD bu6nuoreka [IOK 111,1.1.2 1.14,
34 JIABJICHUS ra3a OT https://m.edsoo.ru/ff0a23
.. 1.15,1.25,31.1
00BéMa, 76
TeMIIepaTypbl
[Tepenaua naBnenus
TBEPJBIMU TEJIAMH, bubnmnorexka HOK 113 114, 1.15,
35 KUJIKOCTAMU U https://m.edsoo.ru/ff0a25
131,212,331
razam. 3aKoH b0
ITackans
aBnenue B
BPISBAHHOC S./7M.EC500. 115,125,311
JIEHCTBHEM CHJIBI 18
TSKECTH
Pemenne 3amaq mo
37 TeMme «JlaBiieHue B E;I(S;H;%Teel;zi?f/ 10828 1.1.6,1.3.3,,
KUIKOCTH U Tase. PS-/m. ' 2.1.1,3.2.1,34.1

3axoHd [Tackaxs»

26



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826

bu6nuoreka [IOK

CooOmaroruecs 113,114,115,
https://m.edsoo.ru/ff0a29

38 COCY/IbI 7OD 131,212,331
Konrtpoabnasn bubnmnoreka HOK

39 pa6oTa no reme https://m.edsoo.ru/ff0a31 1.15,1.16,1.1.1
“JlaBjeHue” 36
MaHoMeTpBblI.

40 [TopurHeBoii
JKHUJIKOCTHBIA HACOC
ATtmocdepa 3emin.
[Tprunnbl
CYIIICCTBOBAHHSI
BO3JIYLIHOM

4 | obonouku Sewm. ﬁ§6;22222£?$ﬁ0a2b 11.1,1.1.2,1.1.4,
3aBHCHMOCTS 5ap M- EE500. 115,125,311
aTMoc(hepHOoro o
JaBJIEHHS OT
BBICOTHI HaJl
YPOBHEM MOPSI
Bec Bo3ayxa. bu6nuoreka [IOK 116 133

42 AtmocdepHoe https://m.edsoo.ru/ff0a2b 211321 341
JaBJIEHUE 5a
N3mepenne

b K

43 | amocdeporo hfgz‘;:eezz(g?u rcoag | 111112114
nasieHns. OIbIT agp — ' 1.15,1.25,3.1.1
Toppuuenm _

1| omonbepmoro s metsoanutiospre | 11112114

P LR 1.1.5,1.2.5,3.1.1

JaBJICHHUA OT

4



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

BBICOTHI HaJJ

YPOBHEM MOpPs
Bbapomerp-anepou.

45 | Anvochephoe ﬁ;‘gﬁ‘ﬁﬁiiﬁﬁm o | 111,112,114
JIaBJICHUE Ha 4 1.15,1.25,31.1
Pa3IMYHBIX BBICOTAX -

Pemenue 3angau no
46 TeMe "ATMof:l(bepHoe 116,133,
" 2.1.1,3.2.1,34.1
JIaBIICHUE
JlecTBUE )KUIKOCTH
¥ rasa Ha bubmuorexa [IOK 111112 1.14,
47 MOrPYKEHHOE B HUX https://m.edsoo.ru/ff0a32
1.15,1.25,31.1
Teno. ApxumMe0Ba 76
cua
JlaGoparopHas
pabora
«Onpeeneine Bu6nnoreka [IOK 1.1.6,1.2.1,1.2.2,
48 ’;ﬁ:f‘;‘iiiffe“ . https://m.edsoo.ru/ff0a33f | 1.2.4,1.3.3, 2.1.2,
. JIOTHeH c 213,221
Ha TeJo,
MOTPYKEHHOE B
KHUJIKOCTH)
JlaGoparopHas
pabora 1mo Teme
«ccnenoBanue bu6nuoreka [IOK 1.1.6,1.2.1,1.2.2,

49 3aBHCHUMOCTH Beca https://m.edsoo.ru/ff0a35 1.2.4,1.3.3,2.1.2,

Teja B BOAE OT 14 2.1.3,2.2.1

o0béMa
IIOTPY’KCHHOMU B



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514

KHUIAKOCTh 4aCTH

Tela»
0 | n S EEE R EE RS
flasate Tei e 1.15,1.2,5,3.1.1
96
JlaGoparopHast
pabora
Korctpynposaite 1.1.6,1.2.1,1.2.2,
5p | apeoverpaii 1.2.4,1.33,2.12,
KOHCTPYHPOBAHHE 213 221
JIOIKU U
ompeJiesieHue e€
rpy30n0apEMHOCTH"
Pemrenue 3agayq mo
Temam: «IInaBanne
CY/IOB. bubmuoteka [JOK
1.1.6, 1.3.3,,
52 BosnyxoriaBanuey, https://m.edsoo.ru/ff0a36
2.1.1,3.2.1,34.1
«JlaBJeHue TBEPIBIX 54
TeJl, )KUIKOCTEH 1
rasoB»
53 MexaHudeckas ﬁgg;j;?igii?};ﬁoaﬁg 1.1.1,1.1.2,1.1.4,
paboTta ) — ' 1.15,1.25,3.1.1
P IR 115,125 3.11
MOIIHOCTH 2
K 1.1.5,1.1.6,1.3.2,
55 OHTPOLHAL 211,321,133,

padora nmo reme

34.1



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

“Padora u
MOIIHOCTE”

IIpocteie
MexaHU3MBIL. Peruar.

111,112,114,

56 PaBHOBecHe cui Ha 0 1.15,1.25,31.1
phIuare
Koaddument
57 non(ei?;olrlo neicTBUS 0 111,112,114,
MEX AL 115,125,311
PesepBHbIii ypOK.
Pabora ¢ Tekctamu
o Teme «J/laBnenue bubnuorexa [HOK
58 TBEPBIX TEJI 0 https://m.edsoo.ru/ff0a4ff 116,133,
L 21.1,3.2.1,34.1
KUIKOCTEU U Tra30B» e
|/ Beepoccuiickas
IpoBepoyHas paboTa
Prryaru B TexHuke,
OBITY U IPUPO/IE.
JlaGopatopnas bu6nuoreka [IOK 1.1.6,1.2.1,1.2.2,
59 pabota 0.5 https://m.edsoo.ru/ff0a47 1.2.4,1.3.3,2.1.2,
«Hccnenosanue 8e 213,221
YCJIOBHI
PaBHOBECHSI phIYara
Pemtenue 3amay 1o but6mmoreka [IOK 116 133,
60 TeMe «Y CIOBUS 0 https://m.edsoo.ru/ff0a48 211,321 341
PaBHOBECHSI phIyara 26)
Koadpumment 1.16,1.2.1,1.2.2,
61 TOJIE3HOTO JICUCTBUS 0.5 124,133,212,

MEXaHHu3Ma.

213,221



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6

JlaGoparopHast
pabota «/3mepenue
KIIJI saknorHoM
TUIOCKOCTI

62

Pemenue 3amau 1mmo
teme "PaborTa,
MomtHocTh, KITJT"

bubnuorexa [IOK
https://m.edsoo.ru/ff0a4c
48

1.1.6,1.3.3,
211,321,341

63

Mexanudeckas
SHEPTHUsl.
Kunernueckas n
MOTEHITNaIbHAs
SHEPTUst

bubmuorexa [JOK
https://m.edsoo.ru/ff0a42

52

111,112,114,
115,125,311

64

3aKOH COXpaHECHUS
MeXaHUIeCKON
SHEPIUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a43

60

111,112,114,
115,125,311

65

YPOK-3KCIIEpUMEHT
110 TeMe
"JKCTIepUMEHTAIBHO
€ ONpeeIICHUE
H3MCHCHUS
KHHETHYECKON 1
MOTEeHIINAIbHOM
SHEPTUHU Mpu
CKaThIBAaHWM TEJIa 110
HaAKJIOHHOM
IIocKocTH"

116,121,122,
1.2.4,1.3.3,2.1.2,
213,221

66

KonTpoJsbHas
padora o reme
“Jneprus”

1.1.5,1.1.6,1.3.2,
211,321,133,
34.1



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

67

Pe3epBHbIit ypok.
PaboTa ¢ TekcTamu
10 TEME
"MexaHn4ecKoe
nBrokeHue"

bu6nuoreka [JOK

https://m.edsoo.ru/ff0adee

6

1.1.6,1.3.3,
211,321,341

68

PesepBHbIii ypOK.
Pabota c Tekctamu
o reme "Pabora.
MomHOCTSb.
Oneprus"

1.1.6,1.3.3,
211,321,341

OBIIEE KOJIMYECTBO
YACOB 10
[TPOT'PAMME

68

11



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

8 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Konrtposabubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
H3yYeHUst

JIeKTPOHHbIE
nu@pposbIe
o0pa3oBartejibHbIE

pecypcsbl

MeTanpeamMeTHble
pe3yJbTaThl
OCBOEHHUA pa3jesia

OCHOBHEIE
MIOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYIECKOMN
TEOPUHU U UX
OITBITHBIE
MOJATBEPKICHUS

bubmuoreka [IOK
https://m.edsoo.ru/ff0a5256

111,112,114,
115,125,311

Macca u pasmep
aTOMOB U MOJIEKYJI

113,114,115,
131,212,331

Mopenu TBEpOTO,
KUJKOTO U
razoo0pa3Horo
COCTOSIHUI
BEILECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a540e

115,116,111

OOBsIcHEHHE
CBOMCTB TBEPOTO,
JKUIKOTO U
ra3oo0pa3Horo
COCTOSIHUIM
BCIICCTBA HA
OCHOBE ITOJIOKEHU I
MOJIEKYJISIPHO-



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

KUHETUYECKOH

TEOPHH

5 Kpucrannuueckue u bu6mmoreka [IOK 1.11,1.1.2,1.1.4,
amop¢HBbIe Tena https://m.edsoo.ru/ff0a5800 1.15,1.25,3.11
CMayuBaHue U

5 KalUJUISIPHOCTb. bu6mmoreka [IOK 1.1.3,1.1.4, 1.1.5,
[ToBepxHoCcTHOE https://m.edsoo.ru/ff0a5530 131,212,331
HATSDKEHUE
TemnoBoe

v P —— bubmuorexa [JOK
P p https://m.edsoo.ru/ff0a5a26
CKaThe
Temmepartypa.
CBs3b

8 TEMTIEPATYPEL €O 1.15,1.1.6,1.1.1
CKOPOCTBIO
TEIUIOBOT'O
IBIDKEHUS YaCTHL]
BHyTpeHHss

.C S
. :3{;1222’; HHHOCO bl Bu6nmorexa [IOK 111,112,114,
. https://m.edsoo.ru/ff0a5¢60 1.15,1.25,31.1

BHYTpEHHEH
SHEepPrun

10 Bunsr Bbu6nmuoreka [JOK 1.1.3,1.1.4,1.1.5,
TEIUIonepe1aun https://m.edsoo.ru/ff0a6412 131,212,331
Yﬁ"’;"KOH?:pj:HH" - oK 1.1.6,1.2.1,1.2.2,

KTUYECK

11 P nommorexa I 1.2.4,1.3.3,2.12,

HCIIOJIb30BaHUE https://m.edsoo.ru/ff0a65c0 913 291

TEIJIOBBLIX CBOMCTB



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
https://m.edsoo.ru/ff0a65c0

BEILECTB U
MaTepHaoB B
IeJISIX
sHEprocoepexeHus"

12

KonuugectBo
TEIUIOTEL. Y IeJIbHAsA
TEIUIOEMKOCTD

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6976

111,112,114,
115,125,311

13

YpaBHeHue
TEII0BOro OajaHca.
TemnooOMeH u
TEIIOBOE
paBHOBecHE

bubmuoreka [IOK
https://m.edsoo.ru/ff0a7088

1.1.3,1.14,1.15,
131,212,331

14

Jlaboparopnas
pabota
"UccnenoBanue
SIBTICHUS
Ter1000MeHa pu
CMCIITUBAaHUH
XOJIOTHOU U
ropstyeit BoabI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a6a98

116,121,122,
1.2.4,1.3.3,2.1.2,
213,221

15

Pacuer xommuecTBa
TEIJIOTEIL,
HEO0OXOIUMOTO I
HarpeBaHus Tea v
BBIZICIIIEMOTO UM
MIPU OXJIAKIACHUU

1.1.6,133, 2.1.1,
3.2.1,341

16

JlaGoparopHas
pabota
"Onpenenenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

1.16,1.2.1,1.2.2,
1.2.4,1.3.3,2.1.2,
213,221



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

YACIbHOU
TEILIOEMKOCTH
BelecTna"

JHeprus TOILIMBA.
YaeanbHas Temjiora

. f(i)OH[:aI:):zHaﬂ Bbu6nuoreka IIOK 113,114,115,
P https://m.edsoo.ru/ff0a7b5a 131,212,331
pabora Nel. Pacuer
KoaunyecTsa
BellecTsa
IInaBnenue u
" ETiiiﬂaiiiztiKHX Bu6auoreka [TOK 111,112,114,
p https://m.edsoo.ru/ff0a71d2 1.15,1.25,31.1
Tel. Y aenbHas
TEIJI0TA IIJIABJICHUS
Jlaboparopnas
pabora Eub OK 1.16,1.2.1,1.2.2,
19 | "Onpenerncrue nommoreka L{ 124,133,212,
. https://m.edsoo.ru/ff0a72fe
YAEIbHOU TETUIOTHI 213,221
IIaBJICHHS Ibaa"
IT
20 Kjlfoe‘fi%;:a”e " BuGmorexa [IOK 1.1.3,1.1.4,1.15,
Al . https://m.edsoo.ru/ff0a740c 1.3.1,2.1.2,33.1
Hcnapenue
Kumnennue.
VenbHas TEIIoTa
1 napooOpa3oBaHus U bubnmnoreka [IOK 115 1.1.6, 1.1.1

KOHJICHCAIIUH.
3aBUCUMOCTE
TEeMITEpPaTypbl

https://m.edsoo.ru/ff0a786¢



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

KUTICHUS OT
aTMocgepHOTro
JIaBJICHUS

22

Bnaxxnoctp
BO3/yXa.
JlaGoparopHnas
pabora
"OnpeneneHue
OTHOCHUTEJIbHOU
BJIQKHOCTH

BO3qYyXa"

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

116,121,122,
1.2.4,1.3.3,2.1.2,
213,221

23

Pemenue 3a1a4 Ha
OnpeieTICHue
BJIAJKHOCTH BO3/1yXa

1.1.6,133,2.1.1,
321,341

24

[TpunHuMnB pabOTHI
TETUIOBBIX
JIBATATEJICIH.
[TapoBas TypOuHa.
JlBurarenn
BHYTPEHHETO
CropaHus

113,114,115,
131,212,331

25

KII] TeruioBoro
JIBUTATEIIS.
TerioBbie
JIBUTATENIN U
3ammTa
OKpyKarouen
cpenbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

111,112,114,
115,125,311



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS
U TIpeBpalleHUs
SHEpPrUu B
TETUIOBBIX
npoleccax

115,116,111

27

ITonroroBka K
KOHTPOJIBHOU
pabore o Teme
"TemnmoBbie
SIBJICHUA.
HN3meneHnue
arperaTHbIX
COCTOSIHHAM
BelecTna"

bubmnoreka LIOK

https://m.edsoo.ru/ff0a83f2

1.1.6,1.3.3, 2.1.1,
3.2.1,341

28

KonTponbnasn
padora 1o reme
"TenjioBbIe
SIBJICHUAI.
HN3meHnenne
arperaTHbIX
COCTOSIHMH
BelrecTa"

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a86ae

1.1.5,1.16,1.3.2,
2.1.1,3.2.1,1.3.3,
34.1

29

DJeKTpu3anus Tel.
[Ba pona
JIIEKTPUIECKUAX
3aps0B

113,114,115,
131,212,331

30

Ypok-
HCCIIeIOBaHUE
"OnexTpusanus Ten

1.16,1.2.1,1.2.2,
1.2.4,1.3.3,2.1.2,
213,221



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

WHIYKIMEN U NIpU
CONPUKOCHOBEHHUH"

31

Bzaumoperictue
3apsKEHHBIX TEl.
3akon Kynona

Bu6muoreka [JOK
https://m.edsoo.ru/ff0a87e4

111,112,114,
115,125,311

32

DJIEKTPUUECKOE
ToJe.
HanpsixeHHOCTB
3IEKTPUUYECKOTO
nond. [Tpuanun
CyNEPIIO3UIUU
ANEKTPUUECKUX
noJieH

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

1.1.3,1.14,1.15,
131,212,331

33

Hocurenu
ANEKTPUUECKUX
3aps/i0B.
OneMeHTapHbIl
3apsia. CTpoeHue
aToma

115,116,111

34

[IpoBOHUKY 1
JIUDIIEKTPUKH.
3aKOH COXpaHEHHUs
AIEKTPUUYECKOTO
3apsiaa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a8ef6

35

Penrenue 3agaq Ha
[IPUMEHEHNE
CBOICTB
AJIEKTPUYECKUX
3apsI0B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

1.1.6,133, 2.1.1,
3.2.1,341



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

DNIeKTpUYECKUI
TOK, YCJIOBHS €r0

36 CYILIECTBOBAHUSI. 0 bu6mmoreka [IOK 1.1.3,1.1.4, 1.1.5,
Hcrounnku https://m.edsoo.ru/ff0a95a4 131,212,331
AIIEKTPHYECKOTO
TOKa
Aetictaita bubnunoreka [IOK

37 SICKTPHASCROTO 0 https://m.edsoo.ru/ff0a96b2 111,112
TOKa
Ypok-

HCCIIEI0BaHUE
"JleticTBUE 1.16,1.2.1,1.2.2,

38 3JIEKTPHUYECKOTO 1 1.2.4,1.3.3,21.2,
IOJIA Ha 213,221
TIPOBOJTHUKH U
JTDIEKTpUKN"

39 Baieeig?;iwﬂn oK 0 bu6mmoreka [IOK 1.1.1,1.1.2,1.1.4,

i https://m.edsoo.ru/ff0a9838 1.15,1.25,3.1.1
JKUJKOCTSAX M razax
DekTpuyecKas
P e jeé . 1.1.3,1.1.4,1.15,
1.3.1,21.2,33.1
COCTaBHBIE YaCTH
Cuia Toka.
JlaGoparopHas 1.16,1.2.1,1.2.2,
41 | pabora"Mavepenne 05 bubmmorexa [IOK 124,133,212,
https://m.edsoo.ru/ff0a8bd6
U PETYJIHPOBAHUE 213,221

CHJIBI TOKA"



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

42

DJIEKTPUUECKOE
HaIpsKEeHUE.
BoasT™meTp.
JlaGoparopHnas
pabora "U3mepenue
U PEryJIUpOBaHUE
HanpsokeHus"

0.5

Bu6muoreka [JOK
https://m.edsoo.ru/ff0a9el14

116,121,122,
1.2.4,1.3.3,2.1.2,
213,221

43

CompoTuBieHue
MIPOBOHHKA.

VY nensHOE
CONPOTHBIICHUE
BEIlECTBA

bubmnoreka LIOK
https://m.edsoo.ru/ff0aa738

44

JlaGoparopHas
pabora
"3aBUCUMOCTh
AIIEKTPUUYECKOTO
CONPOTHUBIICHUS
IPOBOJIHUKA OT €r0
JUIMHBI, TUIOLIA I
HOIEPEYHOr0
CeUeHHs U
Mmarepuana"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0aa738

116,121,122,
1.2.4,1.3.3,2.1.2,
213,221

45

3aBHUCHUMOCTE CHIIBI
TOKa OT
HaIpsDKeHUs. 3aKOH
Oma 11g yyactka
Lenu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa44a

111,112,114,
115,125,311



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

46

Jlaboparopnas
pabota
"HUccnenoBanue
3aBUCHMOCTH CHUJIBI
TOKa, UIYIIETO
4epes pe3ncTop, OT
CONPOTHBIICHUS
pe3ucropa u
HAINpSHKCHUS Ha
pesucrope"

Bu6muoreka [JOK
https://m.edsoo.ru/ff0aa04e

116,121,122,
1.2.4,1.3.3,2.1.2,
213,221

47

IlocnemoBaTenprHOE
U TIapaJuieIbHOE
COEIUHEHHS
HpOBOHHHKOB

111,112,114,
115,125,311

48

JlaGoparopHas
paborta "[IpoBepka
IpaBUiIa CIOKEHUS
HaIPsHKECHUN TIPU
TIOCJIEIOBATEIIEHOM
COCIMHEHUH JIBYX
pe3uctopos"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58

116,121,122,
124,133,212,
213,221

49

Jlaboparopnas
pabora "IIpoBepka
mpaBujia 11 CUJIbI
TOKA IIpU
napaiebHOM
COCIMHCHUU
pe3uctopoB”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aadle

116,121,122,
1.2.4,1.3.3,2.1.2,
213,221



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4u Ha
NpUMEHeHHe 3aKOHA
OmMma nas

Pa3IUYHOTO
CoeIUHEHU S BuGmorexa LOK 1.1.5,1.1.6, 1.3.2,
50 NMPOBOTHUKOB 2.1.1,3.2.1,1.3.3,
KoHTponbHas https://m.edsoo.ru/ff0aaf8a 341
pabota no teme
“IneKTpuyecknii Tok
PabGora 1 MOITHOCTH
51 3JIEKTPHUYECKOTO bu6mmoreka [JOK 1.1.1,1.1.2,1.1.4,
TOKa. 3aKOH https://m.edsoo.ru/ff0ab124 115,125,311
[xoyna-Jlenna
JlaboparopHas
pabota
"Onpenenenue 1.16,1.2.1,1.2.2,
52 paboThl U Eg{iﬁ?ﬁfﬁiﬁﬁi 0ab360 1.2.4,1.3.3,21.2,
MOII[HOCTH T ' 2.1.3,2.2.1
AIIEKTPHUYECKOTO
TOKa"
DJIEKTPUYECKHUE
e U
s :;gffgﬁ::foﬂ BuGnmorexa [JOK 1.1.3,1.1.4, 1.15,
https://m.edsoo.ru/ff0ab660 1.3.1,2.1.2,33.1

SHEPruu B OBITY.
Kopotkoe
3aMbIKaHUE



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

o4

IMocTosunakie
MAarHMThL, UX
B3aNMOEUCTBUE

115,116,111

55

Ypok-
UCCIIeIOBaHHE
"U3ydeHue nosueun
MOCTOSIHHBIX
Mar{uToB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

1.1.6,1.2.1,1.2.2,
1.2.4,1.3.3,2.1.2,
213,221

56

MarauTHoe noJje.
MarauTHoe mone
3emMau U ero
3HA4YCHHE JIIISI
JKM3HHU Ha 3eMIie

bubmuoreka [IOK
https://m.edsoo.ru/ff0acOba

111,112,114,
115,125,311

57

ITonroTroBka K
KOHTPOJIBHON
pabore 1o Teme
"JnexTpuueckue
3apsabl.
3apspKeHHbBIC TeTa U
ux
B3alMOJICHCTBUS.
[TocTostHHBII
AJIEKTPUUYECKUN

n

TOK

bu6mmorexa [IOK
https://m.edsoo.ru/ff0abd2c

1.1.6,13.3, 211,
3.2.1,341

58

KonrtpoabHnas
padora 1o reme
PaboTta n mowHoCTb
TOKa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0abea8

1.1.5,1.16,1.3.2,
211,321,133,
34.1



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

59

Pe3epBHBIit ypOK.
Pabora ¢ Tekctamu
1o TeMe
"ITocTostHHBII
ANEKTPUUECKUI

n

TOK

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

1.1.6,133, 2.1.1,
3.2.1,341

60

OmneiT OpcTena.
MarsuTHoeE nojie
AIEKTPUYECKOTO
TOoKa MarautHoe
10JIE KaTYyIIKH C
TOKOM

bubmnoreka LIOK
https://m.edsoo.ru/ff0acld?

111,112,114,
115,125,311

61

IIpumenenne
DIIEKTPOMArHUTOB B
TEXHUKE.
JlaGoparopHas
pabora "N3y4yenue
JENCTBUA
MarHUTHOTO TIOJIS
Ha MMPOBOJIHUK C
TOKOM"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

116,121,122,
124,133,212,
213,221

62

DIIEKTPOABUTATETH
MOCTOSTHHOTO TOKA.
Ucnons3zoBanue
3JIEKTPOJIBUTATENEH
B TEXHUYECKUX
YCTPOMCTBAX U HA
TpaHCIIOpTE.
Jlaboparopnas

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86c¢c

111,112,114,
115,125,311



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

pabota

"KonctpyupoBanue
U U3y4eHue paboThI
aJieKTpoBUTraTesNs"

63

OmnbiThl Dapajes.
3aKkoH
3JIEKTPOMAarHUTHOM
WHIYKIIUH.
[IpaBuiio Jlenna

1.1.6,133, 2.1.1,
3.2.1,341

64

DJIeKTporeHepaTop.
Crioco0bI

MOy ICHUS
AJIEKTPUUYECKON
SHEPTUH.
DNEeKTPOCTAaHIIUH Ha
BO300HOBJISICMBIX
HMCTOYHHKAX
SHEPTUN

113,114,115,
131,212,331

65

IToaroroBka x
KOHTPOJIbHON
pabote o Teme
"DneKkTpuuecKue u
MarHuTHbBIE
sIBJICHUS "

1.1.6,133, 2.1.1,
3.21,341

66

KonTpoabnasn
padora mo teme
"JaeKTpHYecKue
H MarHUTHbIE
siBJieHus"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0ach14

1.1.5,1.16,1.3.2,
2.1.1,3.2.1,1.3.3,
34.1



https://m.edsoo.ru/ff0acb14

67

Pe3epBHBIit ypOK.
Pabora ¢ Texkcramu
o TeMe "TernoBnie
SIBIICHUS"

bu6mmoreka [IOK

https://m.edsoo.ru/ff0acc5e

1.1.6,1.33, 2.1.1,
3.2.1,341

68

Pe3epBHBIit ypOK.
PabGoTa ¢ TekcTamu
10 TEME
"MaruuTHbIE
sIBJIeHUA"

1.1.6,133, 2.1.1,
3.2.1,341

OBIIEE KOJIMYECTBO
YACOB I10
[TPOIT'PAMME

68

14.5



https://m.edsoo.ru/ff0acc5e

9 KJIACC

KounvecTBo 4acoB JIeKTPOHHbIE MeranpeaMeTHble
Ne [ara
uudpoBbie pe3yabTaThl
n/ Tema ypoka Bcer KoHTpoabHbI [MpakTuyeckn H3y4YeHH
o0pa3oBaTejibHbIE OCBOEHHUSI pa3jesia
n 0 e padoThbl e padoThbI A
pecypcbl
Mexanngeckoe 1.1.1,33.1
1 JIBIDKCHUE. 1 0 0
MarepuaibHas ToOuKa
Cucrema orcuera. 112,113,131
OTHOCUTEIBLHOCTD Bubmorexa IIOK
2 1 0 0 https://m.edsoo.ru/ff0ad4
MEXaHHUYECKOTO 74
JIBIDKEHUSA T
PaBHOMepHOG Bubnuoteka ]_[OK 1.1.3,1.1.4,1.1.5,
3 MIPSIMOJIUHEITHOE 1 0 0 https://m.edsoo.ru/ff0ad1 1.1.6
JIBUKECHHE 9a
Hepasnomepnoe 113,114, 1.15,
4 MPSIMOJIMHEITHOE 1 0 0 1.1.6
newkenue. CpenHsis u
MT'HOBEHHAsI CKOPOCTh
[IpssmonuHeitHOE 1.1.3,1.14,1.15,
bubnunoreka LIOK
PaBHOYCKOPEHHOE 116, 131
5 1 0 0 https://m.edsoo.ru/ff0ad8
IBIDKEHUE. d4
Yckopenue T
CxkopocTb 1.1.3,1.1.4, 1.1.5,
6 IPSMOJIMHEIHOTO 1 0 0 1.16, 1.3.1
PaBHOYCKOPEHHOTO



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4

nBkeHus. ['papuk
CKOPOCTHU

JlaGopaTopHas paboTa
"Onpenenenue
YCKOpEHHUS Tea Mpu
PaBHOYCKOPEHHOM
JIBHOKCHUH T10
HaAKJIOHHOI
IIockocTu"

bubnunoreka LIOK
https://m.edsoo.ru/ffOadb
18

121,122,125
1.2.4,1.2.5,

Konumponvnasn
paboma no meme «
[IpsmonuneitHoe
PaBHOYCKOPEHHOE
TIBUKCHHE)

CB0o0OOHOE TTaieHne
Ten. Onertel [ ammies

1.11

10

PaBromepHOE
JBUKEHHUE 10
okpykHoCTH. Ilepuon
U 4acToTa
oOpaleHus.
JIuneliHas n yriaosast
CKOPOCTH

bu6nmorexa LIOK
https://m.edsoo.ru/ffOael
76

112,113,114,
115,116,212

11

LleHTpOCTPEMUTENBHO
€ YCKOpEeHHeE

112,116,135

12

[TepBblii 3ak0H
Herorona. Bekrop
CHJIBbI

but6mmorekxa [IOK
https://m.edsoo.ru/ff0ae6
12

113,114



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612

Bropoii 3akon

but6mmoreka [IOK

1.13,1.14,

H ) 115134135
13 HOTOH% https://m.edsoo.ru/ff0ae7

PaBHoIeiicTBYyIOIIIAS 29

cuia T

Tpetuii 3akoH bubnunoreka LIOK 112,116,135
14 HrroTona. https://m.edsoo.ru/ff0ae9

Cymnepro3urusi cuil 82

Pemrenne 3amaud Ha bubnunoreka LIOK 1.1.3,1.15, 1.1.6,
15 MIPUMEHEHHE 3aKOHOB https://m.edsoo.ru/ffOaeb 1.3.1,1.3.3

HeroToHa 6c

Cina 0CTIH bubnnorexa [JOK 1.1.2,1.1.3,1.1.4,
16 yupyr : https://m.edsoo.ru/ffOaec 1.15,1.1.6,2.1.2

3axoH ['yka >

Pemrenne 3amau mo 1.1.3,1.1.5,1.1.6,
17 TeMme «Cuia 1.3.1,1.3.3

VIIPYTOCTH

JIaboparopHas paboTa bubnuoreka [IOK 1.21,1.2.21.25
18 «OmnpenereHue https://m.edsoo.ru/ffOaee 1.2.4,1.25,

AKECTKOCTHU MPYKUHBD) 28

bubnunotexa [IOK 112,116,135
19 Cuna TpeHus https://m.edsoo.ru/ffOaf7
38

PelwierHe 32124 110 bu6nunorexa [IOK 1.1.3,1.15,1.1.6,
20 https://m.edsoo.ru/ffOafa 131,133

teMe «Cuma TpeHus» %6

Jlaboparopnas pabora 121,122,125

" but6mmoreka [IOK

OnpenencHue 1.2.4,1.25,

21 https://m.edsoo.ru/ff0af8

ko3 urrenTa

TPEHUs CKOJIb>KEHUs"

be



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be

Pemrenue 3amay no

1.1.3,1.15, 116,

TeMe "3aKOHBI bubnnoreka LIOK 1.3.1,1.3.3
22 Hprotrona. Cuna https://m.edsoo.ru/ffOafb

ynpyroctu. Cuia 8e

TpeHus"

Konumponvnasn
23 padboma no TemMe «

3axoHbs! HeroToHa»

Cuita TSDKECTH | 1.1.2,1.1.3,1.1.4,

3aKOH BCEMHPHOT'O Bbu6nunoreka LIOK 1.15,1.16,21.2
24 TATOTCHUSI. https://m.edsoo.ru/ff0af0

Yckopenue 44

CBOOOIHOTO TAJCHUS

Vpok-koHpepeHus 132,133, 2.1.2,

" JIBMKEHHUE TEI 2.1.3,2.2.1,33,34
o5 BOKPYT

TPaBUTAIIMOHHOTO

nentpa (ComHeunas

cuctema). ["anmaktuxu"

Pemenue 3amay 1o BuGmorexa LOK 1.1.3,1.15, 1.1.6,
26 Teme "Ca TKecTH https://m.edsoo.ru/ff0af5 131,133

1 3aKOH BCEMHPHOTO P

TATOTSHHS" -

[TepBas kocmMuveckas 1.1.2,1.1.3,1.1.4,

CKOpOCTD. bubmorexa LHOK 1.15,1.1.6,2.12
27 https://m.edsoo.ru/ff0af3

HesecomocTs 1
Teperpy3Ku

3c



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c

28

PaBHoBecue
MaTepUaIbHOW TOUKH.
AOcomoTHO TBEPI0E
Teno. PaBHoBecue
TBEPIOTO TeJIA C
3aKpEIUIEHHON OChIO
BpaieHus. MoMeHT
cuibl. LeHTp Tsoxectn

bubnunorexa LIOK
https://m.edsoo.ru/ffOafe
36

112,113,114,
115,116,212

29

PaBnoBecue
MAaTepUAIIbHON TOUKH.
AOGCOIIOTHO TBEPIOE
teno. PaBHoBecue
TBEPJIOTO TENA C
3aKpEIUIEHHONW OCBIO
BpaleHuss. MOMeHT
cwisl. LlenTp TsxecTn

112,113,114,
115,116,212

30

Pemenue 3anad o
TeMe "MOMEHT CHIIBIL.
enTp TsoxecTn"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0b02
b4

1.1.3,1.15,1.16,
131,133,135

31

IToaroroBska k
KOHTPOJILHOM paboTe
10 TEME
"MexaHn4ecKoe
IBIDKEHUE.
BzaumoneiictBue Ten"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b04

08

1.1.3,1.15,1.16,
1.3.1,1.3.3,1.35

32

Konumponvnasn
paboma no meme
"3aK0H BCEMUPHOTO

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b06

ec

1.1.3,1.15,1.16,
131133221



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec

TAroTeHus. [[Buxenue
10 OKPYXHOCTH

Nwmmynsce Tena. 1.1.2,1.1.6,1.35
Nmnynbce cumbl. 3aKoH
bubnunorexa LIOK
COXPaHCHUS
33 https://m.edsoo.ru/ff0b07
HUMITyJIbCca. YTIpyroe u fa
HEyIpyroe o
B3aHMOJIENCTBHE
Pemtenue 3agayd o Bt OK 1.1.3,1.1.5, 1.1.6,
TeMe "3aKkoH nbmaorexa 1 1.3.1,1.3.3
34 https://m.edsoo.ru/ffOb09
COXPaHCHUS 6
nMIysbca' -
Ypok-koHbepeHIus 1.3.2,1.3.3, 2.1.2,
35 "PeakTuBHOE 2.1.3,2.2.1,33,34
JBUKEHHE B IPUPOJIE
H TeXHHKe"
bu6mmotexa I[IOK 1.13,1.1.4,
Mexanmdeckast
36 https://m.edsoo.ru/ffOb0a 1.1.5,1.34,1.35
paboTa U MOIIIHOCTH a1
Pa6ota critsl 1.13,1.1.4,
TSKECTH, CHJIBI BrbmroTexa [IOK 1.1.51.34,1.35
37 https://m.edsoo.ru/ffOb0d
YIPYTOCTH U CHITBI b3
TpEeHUA o
JlabopaTopHas paboTa 121,122,125
«Omnpenenenue 1.2.4,1.2.5,
38 palboThI CUITBI TPEHHUS

TP PABHOMEPHOM
JBYKEHUH TeJIa 110



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

TOPU30HTAIILHON

MTOBEPXHOCTH»

CBs13b DHEPTUU U 1.1.2,1.1.3,1.1.4,
39 paboTHLI. 115,116,212

IToTrenumanpHas

SHEPrUs

Kunernueckas Bt OK 1.1.2,1.1.3,1.1.4,

sHeprus. Teopema o ubsmorexa 11 1.15/1.16,21.2
40 N https://m.edsoo.ru/ffOb0c

KHUHETHYECKOMH 3

DHEPIruu o
41 3aKOH COXpaHEHUS

JHEPTUU B MEXAHHUKE

JIaboparopHas paboTa bubnuorexa [IOK 121,122,125
42 «3yueHne 3aKoHa https://m.edsoo.ru/ff0b12 1.2.4,1.2.5,

COXPaHEHHUS SHEPTUN» fe

Konmponvnasn
43 paboma no meme

«3aKOHBI COXPAHEHUS

UMITYJIECA U SHEPTUN

KomnebarensHoE Bubnuoteka 1HOK 112,116,135
44 JIBIDKECHHUE H €TO https://m.edsoo.ru/ff0b18

XapaKTEPUCTUKHU 58

3aryxaromnue 1.13, 1.1.4,

KoneGaHmL. bubmorexa HOK 1151.3.4,135
45 https://m.edsoo.ru/ff0b20

BeinyxneHHble

koJieOanus. Pe3onanc

f0



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0

46

Marematudeckuii u
MPY>KUHHBINA
MAasITHUKU

112,113,114,
115,116,212

47

Ypoxk-uccienoBanue
«3aBUCHMOCTD
repuo/Ia KoueOaHuii
OT KECTKOCTH
MPY>KUHBI U MACCHI

rpy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b19
7a

1.2,3.1.1,3.1.2,
3.2.2,341

48

[IpeBpamenue
SHEPTHH MPHU
MEXaHUYCCKHUX
KOJIEOaHHUAX

112,116,135

49

JIaGopatopHas pabota
«Onpenenenue
9acTOTHI ¥ TIEPHOJIA
KosieOaHui
MPY>KUHHOTO
MasTHUKa

bu6nunorexa LIOK
https://m.edsoo.ru/ffObla
ec

1.21,122125
1.2.4,1.2.5,

50

JlaGopatopHas pabota
«IIpoBepka
HE3aBHCUMOCTH
nepuo/ia KojieoaHui
rpy3a, MOIBEIICHHOTO
K HUTH, OT MacChl

rpy3a»

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b19
7a

1.21,122125
1.2.4,1.2.5,

o1

Mexann4yeckue
BoJiHbI. CBOICTBA
MCXAaHNUYCCKHUX BOJIH.

but6mmoreka [IOK
https://m.edsoo.ru/ff0b21
fe

1.1.2,1.1.3,1.14,
115,116,212



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

[IponosbHBIE N
MONEPEYHbIE BOJTHBI

52

Ypok-koHbepeHIus
"MexaHndecKne
BOJIHBI B TBEPIOM
teae. CelicMuyecKne
BOJIHBI"

132,133, 2.1.2,
213,221,33,34

53

3BYK.
Pacnipoctpanenue u
OTpa)keHHUE 3ByKa

112,116,135

54

Ypok-uccienoBanue
"HaOmronenue
3aBHCHUMOCTH BBICOTBI
3ByKa OT 4acTOTHI"

1.2,3.1.1,3.1.2,
3.2.2,341

55

I'pomkoCTb 3ByKa 1
BBICOTA TOHA.
AxycTryeckuit
pE30HaHC

56

VYpok-koHpepeHIHs
"VapTpa3Byk u
uH(Pa3BYK B IPUPOJIE
U TeXHUKe"

but6mmorexa [IOK
https://m.edsoo.ru/ff0b23
ca

132,133, 2.1.2,
213,22.1,33,34

57

IToaroroBka x
KOHTpPOJIbHOM paboTe
1o TeMe "3aKOHEBI
COXPAaHEHHUS.
Mexanndeckue
Koye0aHus U BOJIHEI"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b25
f0

1.1.3,1.15,1.16,
1.3.1,1.33,135



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0

58

Konmponvnaa
paooma no meme "
MexaHnnueckue

Koye0aHusa 1 BOJIHBL"

1.1.3,1.15, 116,
1.3.1,1.33,221

59

DJIEKTPOMarHuTHOE
ToJIe.
DNEeKTpOMarHuTHbIE
BOJIHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2a
be

60

CBoiicTBa
AJIEKTPOMArHUTHBIX
BOJIH

112,116,135

61

Ypok-koHbepeHIus
"Ikama
3NEKTPOMArHUTHBIX
BoJiH. Mcnionb30BaHue
3IEKTPOMAarHUTHBIX
BOJTH JIITSI COTOBOM
cBs3u"

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb2f
e6

132,133, 2.1.2,
213,221,33,34

62

Ypok-uccienoanue
"N3y4yeHue CBOMCTB
AIEKTPOMArHUTHBIX
BOJIH C IOMOIIIbIO
MOOUITEHOTO
TenedoHa"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2c
6C

1.2,3.1.1,3.1.2,
322,341

63

Pemrenue 3agaq Ha
ompeieIeHUue YaCTOThI
U JUITUHBI
3JIEKTPOMAarHUTHOU
BOJIHBI

1.1.3,1.15,1.16,
131,133



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

DNeKTpOMarHUTHAS 1.1.2,1.1.3,1.1.4,

Ipupoa CBETA. Buomuorekxa I_[OK 115,116,212
64 CkopocTh cBeTa. https://m.edsoo.ru/ff0b31

BonHoBEIE cBOMCTBA do

cBeTa

Hcrounuku cBeTa. 1.1.2,1.1.3,1.14,

pr[MOJIHHGfIHOG Bubnuoteka HOK 115,116,212
65 pacrpocTpaHeHue https://m.edsoo.ru/ff0b36

CBeTa. 3aTMCHUS 58

Connua u JlyHnsl

3aKOH OTpaKCHHS 1.1.2,1.1.3,1.1.4,

cBeTa. 3epkaiia. bubnunoreka LIOK 115,116,212
66 Pemenue 3amag Ha https://m.edsoo.ru/ff0b38

MIPUMEHEHHE 3aKOHA c4

OTpakKCHHUS CBETa

[Ipenominienue ceera. bubmuoreka [IOK
67 3aKOH MPeoMIICHHS https://m.edsoo.ru/ffOb3a

CBETa ea

[TonHOE BHYTpEHHEE 11.2,113,1.14,

OTpa)K€HHE CBETA. 115,116,212

Hcnonp3oBanue but6mmorekxa [IOK
68 MIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0b3c

OTpaXEHUS B 5c

ONTHYECKUX

CBETOBOJIAX

JlabopaTopHas paboTa 121,122,125
69 "UccaenoBanue 1.2.4,1.2.5,

3aBUCHUMOCTH yTJIa
IIPEIIOMIICHUA



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

CBETOBOTI'O JIy4ya OT
yria majgeHus Ha
rpanuiie "BO31yX-

nn

CTCKJIO

Ypok-koHbepeHIus
"Ucnonp3oBaHne
MIOJIHOTO BHYTPEHHETO

132,133, 2.1.2,
2.13,22.1,33,34

70 OTPKCHHSL:
CBETOBOJIBI,
OIITHUKOBOJIOKOHHAS
CBA3L"
bu6nmorexka [IOK 1.111.1.2
JInusel. Onruueckas
71 https://m.edsoo.ru/ffOb3f
CHJIA TUH3EI
2c
[octpoenue Bubnmoreka LIOK 115
72 n300paKeHMii B https://m.edsoo.ru/ffOb44
JIMH3axX 4a
JlabopaTopHas paboTa 121,122,125
"OnpeneneHue 1.2.4,1.2.5,
bubmnoreka IIOK
(hoKycHOTO
73 https://m.edsoo.ru/ffOb42
paccTosHUS U 06
ONTUYECKOU CHIIEI —
cobuparomen THH3HI"
ypOK-KOH(bepeHL[I/IS[ Bubnuoteka ]_[OK 1.3.2,1.3.3, 2.1.2,
74 "Onruueckue https://m.edsoo.ru/ffOcOa 213,2.2.1,3.3,34
JIMH30BBIE TPUOOPHI" 7e
Bbubnunoreka [IOK 1.13,1.1.4,
I'na3 xak ontryeckas
75 https://m.edsoo.ru/ff0b46 1.15,1.34,1.35

cucTeMa. 3peHue

84



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684

76

Ypok-koHbepeHIus
"JleheKThI 3peHHS.
Kak coxpanuts
3penue"

132,133, 2.1.2,
2.13,22.1,33,34

77

Paznoxxenue 6e10r0
CBETa B CIIEKTP.
OmngpiTel HeroTOHA.
Cnoxenne
CHEKTPATLHBIX
1BeToB. Jucnepcus
CBETa

bubmnoreka IIOK
https://m.edsoo.ru/ffOcOf
4c

112,113,114,
115,116,212

78

JlaboparopHas pabota
"OMnBITHI 11O
pasoKeHUI0 6eoro
CBETa B CIIEKTpP H
BOCIPUSTHIO 1IBETA
MIPEeIMETOB MPHU UX
HaOII0IEHUH Yepe3
L[BETOBbIE (HMIBTPHI"

bu6anoreka IIOK
https://m.edsoo.ru/ff0cOe
2a

1.21,122125
1.2.4,1.2.5,

79

YPOK-IIpaKTUKYM
"BosiHOBBIE CBOMCTBA
CBETa: JUCIepcus,
uHTepepeHIus u
mudpakuus”

1.16,12,3.11,
312,322,341

80

OnsiThl Pezepdopna u
TUTaHeTapHasi MOJIENb
aroma

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c12

a8

112,113,114,
115,116,212

81

[Toctynater bopa.
Moaens atoma bopa

1.1.2,1.1.3,1.14,
115,116,212



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8

Ucnyckanue u
MOTJIOLIEHHUE CBETA

bu6nmoreka [IOK

82 https://m.edsoo.ru/ff0c14
atomoM. KBaHTEL 4c
JInHenyaTpie CIEKTPBI T
YPOK-TIpaKTUKYM Bt OK 1.16,1.2,3.1.1,
"Habmonenme ubsmorexa 11 3.1.2,3.2.2,3.4.1

83 https://m.edsoo.ru/ff0c15
CIICKTPOB 50
UCIyCKaHUs" o
PaHOAKTHBHOCTS 1 bu6nmorexa LIOK 1.13, 1.1.4,

84 i https://m.edsoo.ru/ff0c16 115134135
€€ BUBI

72
CTpOGHI/Ie ATOMHOT'O Bbuoauoreka ]_[OK 1.1.2,1.1.3,1.1.4,

85 sanpa. Hyknonnas https://m.edsoo.ru/ffOc18 115,116,212
MOJENb ac
PaguoakTuBHBIC bubmnoreka IIOK

86 MIPEBPALLEHUS. https://m.edsoo.ru/ffOcla
H30Tomnsl 14
Pemenune 3ama4 mmo 1.1.3,1.1.5,1.1.6,
TeMe: bubmnoreka IIOK 131133

87 " https://m.edsoo.ru/ffOclb

PannoakTuBHEIE 4a
peBpameHus"” -
1.13, 1.1.4,

88 | Tepuon nonypacnaza 115,134,135
Ypok-koHbepeHIus 5 K 1.3.2,1.3.3, 2.1.2,
"PagnoakTHBHEIE Bubmorexa IO 2.1.3,2.2.1,3.3,34

89 https://m.edsoo.ru/ff0c21

W3JIY4eHUS B IPUPOJIC,
MEIHIINHE, TEXHUKE"

26



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126

SnepHble peakiuu. 1.1.2,1.13,1.14,

3aKOHBI COXpaHEHUS bubmiorexa LIOK 115134135
90 https://m.edsoo.ru/ffOcic

3apsI0BOTO U 58

MacCOBOTI'0 YHUCE o

DHeprusi CBs3U Bubnuorexa LIOK 1.1.2,1.13,1.1.4,
91 aTOMHBIX sjiep. CBs3b https://m.edsoo.ru/ffOcld 1.15,1.34,1.35

MacChl ¥ DHEPTUr 7a

Pewtenue 3agay o 1.1.3,1.1.5, 1.1.6,
92 Teme "SnepHbie 1.3.1,1.3.3

peakiuun"

Peakmuu cunresa u Bt OK 1.1.2,1.13,1.1.4,

TETICHUS S7eP. mbmoTexa I 1.151.34,1.35
93 https://m.edsoo.ru/ffOcle

Hcrounuku sHEprun a3

ComnHia u 3B€311 _

Ypok-koHpepeHmus 1.3.2,1.33, 2.1.2,

"SI nepHas SHEpreTUKa. 2.13,2.2.1,3.3,34
94 JenictBus

PalnOaKTUBHBIX

W3ITy4YeHUN Ha KUBbIE

OpraHu3MbI"

IToaroroBka k 1.1.3,1.1.5,1.1.6,

KOHTpPOJIbHOM paboTe 1.3.1,1.3.3,1.35

110 TEME

" bubnuorexa [IOK

DNEeKTPOMAarHUTHOE

95 https://m.edsoo.ru/ff0c22

oJIe. 3

DJIEeKTpPOMAarHUTHBIC =

BOJIHBI. KBaHTOBEIE
sBiIeHUA"



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e

96

KonTponbnas paborta
o TeMe
"DNEeKTpOMarHUTHOE
ToJIe.
DNEeKTPOMarHUTHHIE
BOJIHBI. KBaHTOBBIE
siBIIeHUS"

1.1.3,1.15, 116,
1.3.1,1.33,221

97

[ToBTOpEHwUeE,
o0o01eHue.
JIaGopaTtopHbie
paboThI 1O KypCy
"B3aumoneiictBue

n

TCI

bubnunoreka LIOK
https://m.edsoo.ru/ff0c24
5a

1.1.5,1.16,3.1.2,
321

98

IloBTOpEHuUeE,
0000meHue. Pemenne
pacueTHBIX U
Ka4eCTBEHHBIX 3a7a4
o TeMme "TennoBbie
rporiecchr”

bubmnoreka IIOK
https://m.edsoo.ru/ff0c25
72

1.15,1.16,3.1.2,
321

99

IloBTOpEHwME,
0000meHue. Pemenne
pacueTHBIX U
KauyeCTBEHHBIX 3a71a4
o teme "KITJ]
TEIJIOBBIX
JBUTaTeen"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2a
22

1.15,1.16,3.1.2,
321

100

[ToBTOpEHwUeE,
o0o01eHue.
JlaGoparopHbie

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2c
52

1.15,1.16,3.1.2,
321



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52

paboThI 1O KypCy
"CBeToBbIC ABICHH"
[ToBTOpEeHwUE, 1.15,1.1.6,3.1.2,
006061menue. Pabora c bu6nnoreka [IOK 321

101 TEKCTaMH 110 TEME 1 0 https://m.edsoo.ru/ff0c2d
"3aKOHBI COXpaHEHUsI 6a
B MEXaHHKe"
[ToBTOpEHME, 1.1.5,1.1.6, 3.1.2,
000011enue. Pabora ¢ Bubmiorexa [IOK 3.2.1

102 1 0 https://m.edsoo.ru/ffOc2e
TEKCTaMU 110 TEME 82
"KoneOaHus 1 BOJIHBI" -

OBUIEE KOJIMYECTBO 102 97

YACOBIIO ITPOI'PAMME



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82




MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

7 KJIACC

Kon
NPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/ibHOI IPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

11

HCIIOJIB30BATh U3YYCHHBIC ITIOHATHA

12

pasiindaTth ABJICHUA II0 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX NAHHOC (1)I/I3I/I‘ICCKO€ SBJICHHUC

13

pacrio3HaBaTh IPOSIBIICHHE H3YyYEHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MHUpE, B TOM YHuciie PU3NYECKUE SBJICHUS B PUPOJIE,
IPU 3TOM [IEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B YU€OHYIO, BbIICIATh

CyIIECTBEHHBIE CBOICTBA (MIPU3HAKH ) (PU3NIECCKUX SBICHUI

14

ONKCHIBATh HM3YYCHHBIE CBOWCTBA TeN M (DU3MUYECKHE SIBJICHUS,
UCTONb3ysl (U3NYECKHE BEIMYUHBI, NPU OINUCAHUU MPABUIBHO
TpakToBaTh (PU3MUECKUN CMBICI HCHOJIb3YEMBIX BEIUYMH, HX
00O3HaueHWs M eIWHHUIBl (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMyJibl, CBSI3bIBAIOIIME JAHHYIO (U3UYECKYIO BEIUYUHY C
JPYTUMH BeIMYMHAMU, CTPOUTH Ipa(UKH H3yYEHHBIX 3aBUCUMOCTEN

(UBUYECKUX BEIIUYUH

15

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUECKUE SIBICHUS U MPOIECCHI,
WCIIOJNIb3Ysl M3YYEHHBIE 3aKOHBI, NPU OTOM JaBaTh CJIOBECHYIO
(GOpMYTUPOBKY 3aKOHAa U 3alKMCBhIBaTh €ro MaTeMaTHYeCKOe

BBIPAKCHUC

1.6

OOBSACHATh (PU3NYECKHUE SBJICHUS, POLIECCHl U CBOWCTBA Tell, B TOM
yuclae W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATH IPUYUHHO-CICACTBEHHBIE CBA3U, CTPOUTH
oObsicHeHne W3 | — 2 JIOTWYecKWx WIaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUH, (PU3NUYECKUX 3aKOHA

HJIM 3aKOHOMEPHOCTHU

1.7

pemiats pacu€THbIe 3a1a4un B 1 — 2 AeiicTBUSI, UCTIONIB3Ys 3aKOHBI U

dbopMyIbl, CBS3BIBAIOIIME (DU3UYECKHE BEITUYMHBI: HA OCHOBE




aHajin3a  yCJIOBUA 3aga4un 3allMChIBATh KpaTKocC ycCiioBue,
IoACTaBJIATH (1)I/I3I/ILICCKI/IG BCJIIMYHUHBI B (bOpMy.]'IBI U IPpOBOAUTH
paC‘IéTH, HaxXOJUuTb CIIPpaBOYHBIC OAaHHBIC, HGOGXO[[I/IMHG JJIA
pemICHuA 3aja4, OLICHUBAThb PCAINCTUIHOCTD HOJ'Iy‘ICHHOﬁ

(U3HYECKON BETMYNHBI

1.8

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUIUTh MPU MTOMOIIU
bu3nYeCKUX METO/JO0B, B ONHCAHWU UCCIIEJJOBAHUS BBIICIATH
MpOBEpsSiEeMOE  MpEAINoJIoKeHUue  (TUIOTEe3y),  pa3inyarth U
MHTEPIPETUPOBATh MOJYYCHHBIH Pe3yabTaT, HAXOAUTh OUIMOKH B

X0J¢€ oIlbITa, ACJAaTh BBIBOJBLI I10 €TI0 pe3yJibTaTaM

1.9

MPOBOAMTH OMBITHl IO HAOMIOACHUIO (DU3MUECKUX SBICHHUNA WM
(Gu3MYEeCKUX  CBOMCTB  Tei:  (OpMYIHPOBATH  MPOBEPSEMBIC
MPENIOJIOKEHNUsI, COOMpaTh YCTAHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aMMCHIBATH XOJI OIBITA M (HOPMYITHPOBATH BHIBOJIBI

1.10

BBINOJIHATh NPSMBIE U3MEPEHUS C UCIOJIb30BAHUEM AaHAJIOTOBBIX U
U(PPOBBIX IPHOOPOB, 3aAMUCHIBATH MTOKA3aHUS IPHOOPOB € yIETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN

111

IPOBOJUTH HUCCIIEIOBAaHUE 3aBUCUMOCTH OAHOM  (huznyeckoi
BEJIMYMHBI OT JPYrol C HCHOJIb30BAaHUEM IMPSIMBIX H3MEPEHHI,
y4acTBOBaTh B IUIAHUPOBAHMM y4eOHOrO HCCIe0BaHUsA, cOOUpaTh
YCTAaHOBKY U BBINOJIHATH H3MEPEHUs, Cilenys MpeIoKEHHOMY
IaHy, (UKCUPOBaTh pe3yJbTaThl TOJIYYEHHOH 3aBUCHMMOCTHU
(bu3NYEeCKUX BEIWYUH B BUJE MPEATOKEHHBIX TaOIUI] U IpaduKOB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM HCCIICAOBAHUSA

112

MPOBOJUTh KOCBEHHBIE M3MEPEHUs (PU3MUYECKUX BEIMYUH, CIEAYs
NPEMIOKEHHONM HMHCTPYKIHMH: TPH  BBITOJIHEHUM HU3MEpPEHUHN
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIATH 3HAUEHHE

UCKOMOM BEJINUYUHBI

1.13

coOmoaTh MpaBWiia TEXHUKUM Oe30mMacHOCTH Ipu pabore ¢

71a00paTOPHBIM 000PYIOBAHUEM

1.14

yKa3blBaTh MNPUHIUMBI JEHCTBUS TNPUOOPOB M  TEXHUYECKHX
YCTPOMCTB, XapaKTepu30BaThb NPUHIUIBI JEHCTBUS H3YYEHHBIX
npuOOpPOB M TEXHUUYECKUX YCTPOWCTB C MOMOIIBIO MX OMHCAHUS,
UCTONb3ysl 3HAHMA O CBOMCTBaX (U3UYECKUX SBICHUH W

HeoOXouMBbIe (PU3UUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPHUMEPHl (HAXOAWTHh HMH(POPMALMIO O TNpUMepax)
NPAaKTHYECKOTO  HUCIONB30BaHUS  (U3MYECKMX  3HAHUHA B
MOBCEAHEBHON KM3HM s oOecrieueHHst O€30MAaCHOCTH TPU
oOpamieHnH C TpuUOOpaMH M TEXHUYECKUMH YCTPOHCTBAMH,
COXpPaHEHUsI 3/I0pOBbsS M COOJIONEHHS HOPM 3SKOJOTHYECKOrO

MOBEJICHUS B OKPYIKAIOIIEH cperie

1.16

OCYIIECTBIISITH OTOOP UCTOYHUKOB MH(popMaIuu B cetu HTepHET B
COOTBETCTBUU C 3aJaHHBIM TIOMCKOBBIM 3alpoCcOM, Ha OCHOBE
UMEIOLINXCA 3HaHUN M MyTEM CPaBHEHHUS PA3IUYHBIX HCTOYHHUKOB
BBIICTISITE MH(OPMAIIMIO, KOTOpasi SBJISETCS MMPOTUBOPECUNBON HIIH

MOJKET OBITH HeHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh pu BBITIOJIHEHU U y4eOHBIX 3a7laHui
HAYYHOTIONYJISIPHYIO ~ JIMTEPATypy  (HU3UYECKOTO  COJICpIKaHUs,
CIIPaBOYHbIE MaTepualibl, pecypcbl cetu HVHTepHEeT, BIaneTh
npuémMamu KOHCIIEKTUPOBAaHUS TEKCTa, npeoOpa3oBaHus

uH(pOpMaLIUU U3 OJJHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIC KPATKHUE MMChbMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 WHCTOYHUKOB HHPOpMAIMU (PUINIECKOTO
COJIepKaHusl, B TOM YHUCIIe MyOJUYHO JeNaTh KpaTKue COOOIICHHS O
pe3ynbpTaTax MPOEKTOB WM YYEOHBIX HCCIIEIOBAHUM, MPH ITOM
IPaMOTHO MCHOJb30BaTh M3YYECHHBIM MOHATUHHBIN anmapar Kypca

(Gu3HKH, COTTPOBOXKAATH BBICTYIUIEHUE MPe3eHTalueN

1.19

IpU  BBIIOJIHEHUH  y4YEOHBIX TMPOEKTOB U  HCCIENOBaHUI
pactpenensatb OOS3aHHOCTH B TpPyHIe B COOTBETCTBUU C
MMOCTaBJICHHBIMM 3aJadyaMM, CJICJAUTL 3a BBIIOJHEHHEM IIJIaHa
JIIENCTBUM, aJEeKBaTHO OIIEHUMBaTh COOCTBEHHBIM BKJIad B
JIeITEeILHOCTD TPYIIIBL, BBICTPanBaTh KOMMYHHKaTUBHOE

B3aUMO/ICVICTBUE, YUUTHIBASI MHEHUE OKPY>KAFOIINX

8 KJIACC

Kon
MPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbl 0OCHOBHOT'0 00111er0 00pa3oBaHus

11

HUCIIOJBb30BAaTh IIOHATHUA




1.2

pa3jinvdaTthb SABJICHUSA IO OIMMMCAHUIO UX XapPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ACMOHCTPHUPYIOUIUX JaHHOC (1)I/I3I/I‘ICCKO€ SABJICHHUEC

13

pacrno3HaBaTh MPOSBIECHUE W3YYCHHBIX (DU3MUECKUX SIBICHUN B
OKpY’KalOIIeM MHUpE, B TOM 4KciIe (PU3NUECKUE SBICHUS B IPUPOJIE,
[P 3TOM MEPEBOJUTH MPAKTUYECKYIO 337auy B YUeOHYI0, BbIACTATD

CyIIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) (PU3UUECKUX SBICHUMA

14

ONHKCHIBATh HM3YYCHHBIE CBOWCTBA Tl M (DU3UYECKHE SIBICHUS,
UCMONb3ys (U3NYECKHE BEIMYUHBI, IPU OINUCAHUU HPABUIBHO
TPAaKTOBaTh  (U3WYECKUHA CMBICT  HUCIOJNb3YEMBIX  BEIHYHH,
0o0O3HaueHUs M eIUHHUIBI (U3NYECKUX BEIWYMH, HAXOAUTh
(dbopMynbl, CBA3BIBAIONIME MJAHHYIO (DU3MUECKYI0 BEIHYUHY C
JPYTUMH BeIMYMHAMU, CTPOUTH Ipa(UKH N3yYEHHBIX 3aBUCUMOCTEN

(UBUYECKUX BEIIMYUH

15

XapaKTepU30BaTh CBOMCTBA T, (PU3MUECKUE SIBJICHHUS U MPOIIECCHI,
WCIIOJIb3Ysl M3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTh CJIOBECHYIO
(GOpMYyITUPOBKY 3aKOHAa U 3alHChIBaTh €ro MaTeMaTHYeCKoe

BBIPA’KCHUC

1.6

O00BSACHATH (PU3MYECKHE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid MPaKTHKO-OPHCHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3
1 — 2 noruveckux MmaroB ¢ MOMOMIbI0 1 — 2 U3YYCHHBIX CBOWCTBA

(bI/ISI/I‘leCKI/IX SIBJICHI/Iﬁ, (I)I/ISI/ILIGCKI/IX 3aKOHa NI 3aKOHOMCPHOCTH

1.7

pemarb pacyéTHbIe 3a/1aun B 2 — 3 NEHCTBUS, UCIIONb3Ys 3aKOHBI U
dbopmynbl, CBsI3BIBaIONIME (PU3UYECKHE BETUYMHBI: HA OCHOBE
aHAJIN3a YCJIOBHUS 3aJa4M 3aIllMChIBATh KPaTKOE YCIIOBHE, BBISABIISATH
HEJIOCTATOK JAHHBIX IS PEUICHUs 3aJaud, BHIOMpATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE ISl €€ pelIeHHs, TPOBOAUTh PACUYETHI U
CpaBHUBATh TMOJYYECHHOE 3HAUYCHHE (U3UYECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

18

pacrio3HaBaThb Hp06HeMBI, KOTOPBIC MOKHO PCIIWTH IMPU IMOMOIIN
(1)I/ISI/I‘ICCKI/IX MCETOJOB, HCIIOJIB3Yysd OIIHMCAHUE HCCICAOBaHUA,
BBIACIIATH IIPOBCPACMOC ITPECATIOIOKCHNUE, OIICHUBATL IIPABUIIBHOCTDH

MOPsIIKA TIPOBEICHUS UCCIIEAOBAHMS, I€TIaTh BHIBOJIBI

1.9

MNpOBOAUTL OIIBITBI IO HaGHIOIIeHI/HO (1)I/IBI/II-IGCKI/IX SIBJICHUN WIIH

¢u3MuecKux  CBOMCTB  Telm:  (OPMYJIHUpPOBATH  IMPOBEPSEMbIC




NPEANONOKEHUS,, COOMpaTh  YCTAaHOBKY U3  MPEIOKEHHOTO

060py,I[OBaHI/I$I, OIIMCBIBATb XO/J OIIbITAa 1 (bOpMy.]'II/IpOBaTB BBIBOAbI

1.10

BBIMIOJHATH MpPsIMbIE U3MEPEHUSl C HCIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpoB ¥  JATYMKOB (PU3MYECKUX BEIMYMH, CpPaBHUBATH
pe3ynbTaThl M3MEPEHHM ¢ y4€ToM 3aJaHHON  aOCOJOTHOM

MOTPEIIHOCTH

111

NPOBOJIUTH HCCIICIOBAaHUE 3aBUCUMOCTH OJHOM  (huzHyeckoi
BEJIMYMHBI OT JPYrOod C MCIOJIb30BAHUEM IPSIMBIX H3MEPECHMIA:
IUIAHUPOBATh HCCIEOBAHUE, COOMpATh YCTAHOBKY M BBINOJHATH
U3MEpeHus, CleAys IpeJUIoKeHHOMY IulaHy, (UKCHpOBaTh
pe3yJbTATHI MOJIyYEHHON 3aBUCUMOCTH B BUJIE TaOJIUI] U TpaduKoB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM HCCIICAOBAHUSA

112

MPOBOAWTH  KOCBEHHBIE HM3MEPEHHUS  (U3MUYECKUX  BEITUYMH:
IJIAHUPOBATh  M3MEPEHUs,  coOupaTh  IKCIEPUMEHTAIHHYIO
YCTAHOBKY, CJEAYys NPEIIOKEHHOW HWHCTPYKLUHMH, U BBIYHUCIATH

3HAa4YCHUC BCIINYNHBI

1.13

coOmolaTh MpaBWila TEXHUKUM Oe30MacHOCTH Ipu pabore ¢

71a00paTOPHBIM 000PYIOBAaHUEM

1.14

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YyYEHHBIX NpPUOOpPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OIMCAHUA, HCIIOIb3YS
3HaHUS O CBOMCTBaX (U3MUYECKUX SBICHUA U HEOOXOIMMBbIE

¢duznyecKne 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTLIC TCXHUYCCKUE yCTpOﬁCTBﬁ " USMCPHUTCIIbHBIC
HpI/I60pLI o CX€MaM U CXEMATUYHbIM PUCYHKAM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX ueneﬁ C TIOCIACAOBATCIBHBIM W IapaJlJICIbHBIM
COCAMHCHUCM 3JICMCHTOB, pa3jndad YCJIOBHBIC 0003HaYECHHS

AJIEMEHTOB JJIEKTPUUYECKHUX LEeTen

1.16

IOPUBOANUTH TPHUMEPHl (HAXOAUTh HUHPOPMALHUIO O TNpUMepax)
MPAKTUYECKOTO  HCIOJB30BaHUA  (PU3MUECKMX  3HAHUH B
MOBCEHEBHOM KHM3HM s oOecreueHHs O€30MacHOCTH TpHU
oOpamieHnun ¢ npubopaMd M TEXHUYECKHUMH YCTpOICTBamH,
COXpaHEHMsI 370pOBbS U COOJIIOJICHHS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOIIEH cpefie

117

OCYIIECTBIISATh MOMCK HH(pOpMaluu (U3HYECKOTO COJEp>KaHUS B

cety UHTepHET, Ha OCHOBE UMEIOIINXCS 3HAHUM U yTEM CpPaBHEHHUSI




JOITOJIHUTCIIbHBIX HCTOYHUKOB BBIACIATH I/IH(I)OpMaI_[I/IIO, KOTOpas

ABIIACTCA HpOTHBOpeqHBOfI WJIA MOYKET OBITH HCHOCTOBCpHOﬁ

1.18

UCIIONIb30BAaTh TIPH  BBHINOJHEHUM YYEOHBIX 3aJaHUd HAay4dHO-
HOMYJSIPHYIO JIUTEPATypy (PU3UYECKOTO COACPKaHUs, CIPAaBOYHBIC
MaTepuaibl, pecypcsl ceTd MHTepHeT; BianeTh HpUEMaMH
KOHCIIEKTHPOBAHHUS TEKCTa, IPpeoO0pazoBaHus HH(PpOpMALIUU 13 OTHOM

3HAKOBOMW CHCTEMBI B IPYTYIO

1.19

co3laBaTb COOCTBEHHbIE MHCHbMEHHBIE U  KpaTKUE YCTHBIE
cooOmeHus, 0000mmass HHHOPMAIIMI0O U3 HECKOJIbKHX HCTOYHHUKOB
(bu3MYECKOro coAep aHHsd, B TOM UYUCiIE MYyOJIMYHO MPEACTABIATH
pe3yJbTaThl IPOEKTHOW UJIM UCCIEA0BATEIbCKOMN IEITENBHOCTH, IIPH
3TOM TIPAMOTHO MCIOJIb30BaTh M3YYECHHbIH MOHATUHHBIN ammapar

Kypca (pU3HUKH, COTPOBOXKAATH BHICTYIUICHUE MTPE3CHTALINEH

1.20

IIPY BBIIOJIHEHUN YYE€OHBIX IIPOEKTOB U MCCIEI0BaHUN (HU3MUECKUX
IPOLIECCOB PACIPENEIIATh 00sI3aHHOCTU B I'PYIIIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIEIUTHh 3a BBIIOJIHEHUEM IUIAHA
JEUCTBUM U  KOPPEKTHpPOBaTb €ro, aJAeKBaTHO OLIEHUBATH
COOCTBEHHBIM BKJIaJ] B JEATENBHOCTb TIPYIIBl, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJECHCTBHUE, IIPOSABIAS  T'OTOBHOCTb

paspeniaTh KOHQIMKTHI

9 KUIACC

Kon
NPoBePsIEeMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI IPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHusi

11

HCIOJIb30BATh U3YYCHHBIC ITOHATUA

1.2

pa3jindaTthb SABJICHUS IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX NAHHOC (I)I/I3I/I‘-ICCKOG SIBJICHUC

13

pacrno3HaBaTh MPOSBIECHHE W3YYEHHBIX (U3MUECKUX SIBJICHUN B
OKpY’aroIlleM MHpe, B TOM yuciie pU3ndeckue sBJICHUS B IPUPOJIE,
IIPY ATOM MIEPEBOANUTH MPAKTUUECKYIO 3a/1a4y B YU€OHYIO, BBIICIAThH

CyIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHHUMA

14

OMUCBLIBATHL H3YUCHHBLIC CBOiiCTBA Tel H q)HBI/I‘IeCKI/Ie SABJICHUA,

HCIIOJIB3Ys (1)I/ISI/I‘ICCKI/IC BCJIMYHHBI, IIPpU OIMWCAHHUU IIPaBUJIBHO




TPaKTOBaTh  (U3NYECKUHA  CMBICT  HUCMOJb3YEMBIX  BEIUYHH,
0o0O3HaueHWs M eIUHHULBI (U3NYECKUX BEIWYMH, HAXOAUTh
(dbopMynbl, CBA3BIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEIUYHHY C
JPYTUMH BETMYMHAMU, CTPOUTH I'papUKN U3yUYEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BETMUNH

15

XapaKTepu30BaTh CBOMCTBA T, (PM3MUECKUE SIBJICHHUS U MPOIIECCHI,
UCIIOJNIb3YSl W3YYEHHBIE 3aKOHBI, MPU OSTOM JaBaTh CJIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa M 3alUChIBaTh €r0  MaTeMaTHYECKOe

BBIPAXXCHUEC

1.6

OO0BSICHATH (PU3UYECKHE MTPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluidi MPaKTUKO-OPHCHTUPOBAHHOTO XapakTepa:
BBISIBIISATH IPUYMHHO-CJICICTBCHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3
2 — 3 TOTUYECKUX IIaroB ¢ MOMOIIbI0 2 — 3 U3YUYCHHBIX CBOWCTBA

(1)I/ISI/I‘IGCKI/IX HBJIGHI/Iﬁ, (1)I/ISI/I‘IGCKI/IX 3dKOHA UJIK 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbIe 3a1a4yd (ONMuparolMecs Ha cuctemMy u3 2 — 3
YpaBHEHHUII), WCHONB3Ys 3aKOHBI H (OPMYIBI, CBS3BIBAIOIINE
dbusznyecKkue BENWYMHBL: HAa OCHOBE aHalM3a YCIOBHUS 3a7auud
3aMUChIBaTh KPATKOE YCIOBHUE, BBIABISATH HEAOCTAIOIINE WU
M30BITOYHBIE TJAHHBIC, BBIOMPATh 3aKOHBI U POPMYJIbI, HEOOXOAUMBIE
JUISL pelieHus, TPOBOJUTh PAcUEThl M OILEHUBATh PEATMCTUYHOCTH

MOJIYYCHHOI'O 3HAYCHU q)HSquCKOﬁ BCIINYNHBI

18

paciio3HaBaThb HpO6JIeMI>I, KOTOPBIC MOKHO PCIIWUTH IPHU TTOMOIIHA
(1)PI31/I‘~IGCKI/IX MCTOOOB, UCITIOJIB3Ys OITMCAHUEC UCCIICIOBAHUS, BBIJACIIATD
MMPOBEPACMOC MPCAIIOJIOKCHUC, OLICHUBATL MMPABUJIIBHOCTD INOPAAKA
MMPOBCACHUA HCCICAOBAaHUA, [A€JIaTb BBIBOJbI, HWHTCPIPETUPOBATH

PE3YyJIbTAaThL HaGHIO,HeHI/II\/'I 1 OIIBITOB

1.9

MPOBOJIUTH OMBITHl IO HAOTIONEHUIO (U3HYECKUX SIBICHUN WA
(bu3NYECKUX CBOMCTB TEJ: CAMOCTOSITEIbHO COOMpPATh YCTAaHOBKY U3
HU30BITOYHOTO HaOOpa 00OpyIOBAaHUS, OMUCKHIBATH XOJ] OMBITA M €r0

pe3ynbTaThl, GOPMYIUPOBATH BHIBOIbI

1.10

MPOBOANTHh TMPU HEOOXOJUMOCTH CEPHUI0 TMPSIMBIX HW3MEpPEHU,
oTpesieNisis CpeAHee 3HAUYCHHUE HM3MepseMOil BelnuuHbI (OKyCcHOE
paccTostHuEe coOuparomieii JIMH3bI), 000CHOBBIBATH BHIOOP crocoda

U3MepeHus (M3MEpUTENILHOTO pHdopa)




111

NPOBOJUTH HCCIENOBaHUE 3aBUCUMOCTEH (DU3MYECKMX BEITUYUH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUN: TUIAHUPOBATh UCCIIE0BAHHE,
CaMOCTOSITENIFHO COOMpPATh YCTaHOBKY, (PUKCHPOBATH pPE3yIbTaThl
HOJyYEHHOM 3aBUCUMOCTH (DPU3MYECKHX BEJIMYMH B BUIE TAOJIUIM

I‘pa(bI/IKOB, ACJIaTh BBIBOJELI 110 PC3YyJIbTaTaM UCCICAOBAHUA

112

MPOBOAWTh  KOCBEHHBIC HM3MEpPEeHHs]  (U3HUECKUX  BEIUYHH:
IUIAHUPOBATh ~ W3MEPEHHs,  coOupaTh  AKCHEPUMEHTAIbHYIO
YCTAHOBKY M BBINOJHATH U3MEPEHHUs], CJIEAysd MPeaIOKEHHOU
MHCTPYKIMHU, BBIYHCIATH 3HAUCHHE BEJIMYMHBI U aHAJIU3UPOBATH
MOJIYYCHHBIE pEe3yJabTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH

HU3MEPEHUI

1.13

CO6J'IIOI[3TL IIpaBuJia TCXHHUKHU 0e30macHOCTH pu pa60Te C

71a00paTOPHBIM 000pyI0BAaHUEM

1.14

pa3ianyaTh OCHOBHBIE NMPU3HAKU U3YYEHHBIX (PU3NUECKUX MOJEIEH:
MaTepuajgbHas TOYKa, aOCOJIOTHO TBEPLOE TEJIO0, TOYECUHBIH
HCTOYHMK CBETA, JIy4, TOHKas JIMH34, IUIAHETapHAas MOJEIb aroma,

HYKJIOHHagd MOACJIb aTOMHOT'O dApa

1.15

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS H3YyYEHHBIX NPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OIMCAHUA, HCIIOIb3YS
3HaHUS O CBOMCTBaX (U3MUYECKUX SBICHUA U HEOOXOIMMBbIE

¢duznyecKne 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHblE PHUCYHKH HW3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  H3MEPUTENbHBIX  NPUOOPOB U
TEXHOJIOTMYECKHUX MPOIECCOB IPU PEIIEHUU y4EOHO-TIPAaKTHUECKUX
3aj1a4, ONTUYECKUE CXEMBI JUI TOCTPOSHUS H300paKeHUH B IIIOCKOM

3epKajie ¥ COOMpArOIIeH JTNH3e

1.17

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMH(POPMALMIO O TMpUMepax)
NPAaKTUYECKOr0  MCIONB30BaHMS  (DU3MYECKMX  3HAHMUA B
MOBCEIHEBHOM JKM3HM g oOecnedeHus Oe30MacHOCTH IpH
oOpamieHun ¢ mnpuOopaMM W TEXHHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 37I0pOBbSI U COOJIIOJIEHUS HOPM 3KOJOTMYECKOIO

MOBEJICHUS B OKPY KaIOILIEeH cpeie

1.18

OCYILECTBIISATh MOUCK MH(pOpMAIMK (UZNIECKOTO COJIEpKaHHS B
cetu MHTEpHET, camocTosITeNnbHO (POpMYIHPYsI HOMCKOBBIN 3a1poc,

HaxXoJuThb IMyTH OIIpCACIICHUA AOCTOBCPHOCTHU HOJIy‘-IGHHOfI




uH(pOpMAIlMM HA OCHOBE MMEIOIIUXCS 3HAHWUW W JOTIOJTHHUTEIBHBIX

HNCTOYHHKOB

1.19

UCIIONIb30BAaTh TIPH  BBHINOJHEHUM YYEOHBIX 3aJaHUd HAay4dHO-
HOMYJSIPHYIO JIUTEPATypy (PU3UYECKOTO COACPKaHUs, CIPAaBOYHBIC
MaTepuaibl, pecypcsl ceTd MHTepHeT; BianeTh HpUEMaMH
KOHCIIEKTHPOBAHHUS TEKCTa, IPpeoO0pazoBaHus HH(PpOpMALIUU 13 OTHOM

3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

CO371aBaTh COOCTBEHHbBIE NHUCHMEHHBIC M YCTHBIE COOOLICHUS Ha
OCHOBe WH(pOpPMAIMKA M3 HECKOJBKHX HMCTOYHHKOB (HU3UYECKOTO
COZICPIKaHMS, IMTyOJIMYHO TPEACTABIATH PE3yIbTaThl MPOCKTHON HITH
UCCIICIOBATEIIbCKOW  JIEATENBHOCTH, TPH  3TOM  TPaMOTHO
UCIIONIB30BATh HM3YYCHHBI IMOHATHHHBIA ammapaT H3y4aeMoro
pazziena (pU3MKM M COMPOBOXKIATH BBICTYIUICHHE MpPE3CHTAIHEH ¢

y‘IéTOM 0COOEHHOCTEN AyAUTOpUH CBCPCTHUKOB

121

IIPU BBINOJHEHUN YUYE€OHBIX MMPOEKTOB U UCCIEIOBAHUN (HU3HUECKUX
IIPOLIECCOB PACIIPEAEIATh 00513aHHOCTH B IPYIIIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU 3a/1a4aMH, CIEIWTh 3a BBINOJHEHUEM ILJIaHA
JNIEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJeKBaTHO OLICHUBAThH
COOCTBEHHBIM BKIIaJ, B JCSITENBHOCTh TPYIIbBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBHE, MPOSBISAL  TOTOBHOCTH

pa3pemiaTh KOH(PIUKTHI




IMTPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon
pa3nena

Kon
3JIeMEHTAa

[IpoBepsiemble 3J1eMeHTHI COIEPKAHUS

®U3UKA U EE POJIb B TIO3HAHWU OKPYXKAIOIIEIO MHPA

11

®uszuka — Hayka O npupoze. SIBieHus NpUPOIBL.
Du3nuecKue SBICHUS: MEXAHWYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBLIC

1.2

dusznueckue BeMUUUHBL. V3MepeHue QU3NUECKUX
BenmmunH. ®Dusnmdeckue mnpudopsl. I[lorpemrHocts

u3MepeHuil. MexxyHapoiHas CUCTeMa eMHUIL

1.3

EcrecTBeHHOHAYYHBIH METO/ TIO3HAHUS: HAOIIOICHNE,
IIOCTaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHUE TMIIOTES,
HKCHEPUMEHT TI0 TNPOBEPKE TUMNOTE3, OOBSICHEHUE

Ha6n}0naeM0ro SABJICHUA

14

Onucanue GpU3NUECKUX SIBICHUN C TOMOIIBIO MOJIeNel

15

[TpakTueckue paboTHI:

#Hi#HParf##l13Mepenne pacCTOSIHUM.
#HiHPart##3mepenue 00bEMa KHUIKOCTH M TBEPIIOTO
Tena.

#H##Par###Onpenenenre pa3MepoB MajbIxX Tell.
H#H#HPar#H#l13Mepenre  TeMreparypsl IpU  [TOMOIIH

KUJKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEPATyPhl

ITEPBOHAYAJIBHBIE CBEJIEH1A O CTPOEHMHM BEIIIECTBA

2.1

###ParfH##CTpoeHNE BEIECTBA: aTOMBl U MOJIEKYIIBI,
uX pasmepsl. ONBITHL, JTOKa3bIBAIOIINE THCKPETHOE

CTPOCHUC BCIICCTBA

2.2

#H##Par###][Brokeane  dactun — BemectBa.  CBs3b
CKOPOCTH  JIBIKCHHS YacTUI] C TEMIIePaTypOil.

BbpoyHoBckoe nBmkenue, nuddy3us




2.3

B3anmopeicTBre yacTHI] BEWIECTBA: TPUTSKEHUE U

OTTaJIKUBAaHUC

24

#H##Par##H ArperaTHolie COCTOSIHUS BEIIECTBA:
CTpOCHUE rasos, KUIKOCTEN u TBEPABIX
(kpucTayuiMuecknx)  Tel.  B3auMOCBA3b  MEXIYy
CBOMCTBaMM  BEIIECTB B  pa3HBIX  arperaTHbIX

COCTOSAHUAX U UX ATOMHO-MOJICKYJISIPHBIM CTPOCHUCM

2.5

OcobenHoctu arperaTHbIX COCTOSTHUH BOJbI

2.6

[IpakTuueckue paboThI:

##Par#H##0OLeHka TuaMeTpa aToMa METOJIOM PsiIOB (C
UCIoyib30BanueM (pororpadmuii).

HH#HPar###OnpITel 10 HAOMIOACHUIO  TEIJIOBOTO
pacuIMpeHust ra3oB.

HH#HPar#H##0nbpITl 10 OOHAPYKEHUIO JEHCTBUS CHUJI

MOJICKYJIAPHOT'O IPUTAKCHUA

JIBWDKEHUE Y B3AMMOJIEMCTBHUE TEJI

31 Mexanunueckoe JIBUOKEHHUE. PaBHOMEpHOE U
' HEpPAaBHOMEPHOE JIBUKEHHE
##Par#H#Cropocte.  CpenHsii  CKOpOCTb  TIpH
3.2 HEpPaBHOMEPHOM JIBHKEHUH. Pacuér mytu u BpeMeHH
JIBYDKCHUS
SIBnenue nHepuMM. 3aKOH HHEpUMH. B3anmoneiicTeue
3.3 TeN KaK NPUYMHA U3MEHEHUS] CKOPOCTH JIBUYKEHUS TEl.
Macca kak Mepa HHEPTHOCTH Tena
34 #i#HPar### InotHocTs BemecTBa. CBA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMa BelllecTBa
3.5 Cuna Kak XapakTepHucTUKa B3aUMOACHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. MI3mepenne cuibl ¢
' MIOMOUIBIO JUHAMOMETPA
37 HiHParf##SIBIeHne TATOTEHUS U cuia TskecTH. Cuna
' TSKECTH Ha ApYTuX ItaHeTax. Bec tena. HeBecomocTh
28 Cuna tpenus. TpeHHE CKOJIBKEHUS M TPEHHE IOKOS.

TpeHue B npupoJie U TEXHUKE




3.9

Hi#HPar###Crio)keHne CWI, HalpaBJICHHBIX 10 OAHOMN

npsmoii. PaBHoaelcTByomas cui

3.10

[TpakTuyeckue paboOThI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBUKEHMS
(wrapuka B OKHUIKOCTH, MOJEIU 3JIEKTPUUYECKOrO
aBTOMOOWIIE M Tak janee). OmnpenerneHue CpeaHen
CKOpOCTH CKOJIbXEHHMA Opycka WIM LIapuka IO
HAKJIOHHOM IIockocTH. OmnpeneneHue IUIOTHOCTU
TBEéproro  tena.  OmbITHl,  JAEMOHCTPHUPYOLUE
3aBHCUMOCTh PacTsDKEeHUs (nedopmarvn) Ipy>KUHBI OT
HOPUIOKEHHOW cuibl. ONBITHL, JEMOHCTPUPYIOIINE
3aBHCUMOCTb CUJIbI TPEHHUS CKOJIbKEHUS OT Beca Tela U

XapaKTepa COIIPUKACAIOIIUXCA HOBerHOCTeﬁ

3.11

Du3nUeCKue ABICHUS B IPUPOAE: IPUMEPBI IBUKECHHUS C
pasIMYHBIMU CKOPOCTSIMM B )KMBOM M HEXKUBOH IIPUPOJIE,

HeﬁCTBHe CWJIbI TPCHUS B IIPUPOAC U TCXHUKEC

3.12

TexHuueckue YCTPOﬁCTBaI AUHaAMOMETP, ITOAIIUITHUKN

JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEHN 1 TA30B

41

Hasnenue TtBEpHoro tena. CrocoObl yMEHBUIECHUS U

YBCIIUUCHUA OaBJICHUA

4.2

I[aBJ'IeHI/Ie raza. 3aBHCHUMOCTH JaBJICHUA Ta3a OT

00BEMa, Temreparypsl

4.3

Hepe)lal{a JaBJICHUA TBép)II)IMI/I TCJIaMU, X XUJKOCTAMHU U

razami. 3akoH Ilackans. [TneBMaTHYecKre MaIIMHBI

44

3aBUCHUMOCTh  JIaBJIEHHUSI O KUIKOCTH OT TJIyOWHBI.
I'uapocraTnueckuit napajiokc. Coobmaromuecs

COCyIHhl. FI/IIIpaBJ'II/I‘-ICCKI/Ie MCXaHHU3MBI

4.5

Atmochepa 3emnum U arMocepHOe JIaBJICHUE.
[IpyunHBl CyIIECTBOBaHHSA BO3AYIIHON 000JIOUKH
3emun. OmneiT Toppuueinnu. 3aBHCUMOCTh
aTMoc(epHOro JaBi€HHUS OT BBICOTHI HaJ YPOBHEM

MOopst

4.6

Wsmepenune atmochepHoro masieHus. [Ipubopsl mis

U3MepeHust aTMOC(HEPHOro IaBICHUS




4.7

JleficTBHE JKMIKOCTH M Ta3a Ha IMOIPY:KEHHOE B HUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKoH

Apxumena

4.8

IInaBanue Ten. Bo3ayxonnaBanue

4.9

[TpakTuyeckue paboTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT
00béMa TOTpYKEHHOW B IKHMIKOCTb 4YacTH Teja.
OnpeneneHyue BbITAJKUBAIOIIEH CHIIbI, JCHCTBYIOIIEH
Ha TeJo, IIOrpyXKEHHOE B KUAKOCTh. [IpoBepka
HE3aBHCHMOCTH BBITAIIKMBAIOIIEH CHIIBI, JEUCTBYIOLIEN
Ha TeJNO0 B JKUIKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPUPYIOIIME 3aBUCUMOCTb  BBITAJIKHUBAIOIIEH
CHUIBI, ICHCTBYIOIICH Ha TEJIO B )KUIKOCTH, OT 00BhEMa
NOTPYKEHHON B J)KUJKOCTb YaCTH TEJIa U OT IUIOTHOCTU
xkuakoctu.  KoHcTpympoBanue — apeomerpa WM
KOHCTPYMPOBAaHUE JIOAKM W  ONpefelieHue e

rPy30II0ABEMHOCTH

4.10

duznyeckue SABJICHUA B IIPpUpPOAC: BJIMAHHUC
aTMOC(I)epHOFO JaBJICHUS Ha JKUBOH OpraHusMm,

TJIaBaHUE PHIO

411

TexHUYECKHE YCTPONCTBA: COOOIIAONIUECS COCY/IBI,
YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHI IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC,

apeoMeTp

PABOTA, MOIITHOCTD, SHEPI' A

5.1 Mexanundeckas padbota

5.2 MexaHnueckas MOIIHOCTh

£ 3 [TpocThle MeXaHW3MBI: pblYar, OJIOK, HAKJIOHHAs

' MI0CKOCTh. [IpaBuio paBHOBeCHS phluara

54 [TpumeHeHne paBuiia paBHOBECHS pbIvara K 010Ky
«3on0Toe  mpaBwio»  MexaHukd. Koaddumment

55 II0JIE3HOT'O EHACTBUA MEXAHNU3MOB. [Ipocteie
MEXAaHHU3MBI B OBITY U TEXHUKE

5.6 [ToTentmanpHas YHEPTUU TeNa, TOAHATOTO Ha 3eMIIEH




o.7

Kunernyeckas sHeprus

5.8

[Tonnass Mexanuuyeckasi SHEpPrus. 3aKOH U3MEHEHUS U

COXpPaHCHUA MEXaHUYEeCKOM SHEPrun

5.9

[TpakTdeckue paboTHI:

##HParf##OnpeneneHie padOThl CUJIBI TPEHUS IIPU
pPaBHOMEpPHOM JIBWJKEHUHU Te€jJa IO TOPU30HTaIbHOM
noBepxHocTu. MccnenoBaHue yciIoBUil paBHOBECUS
peryara. Msmepenuwe KIIJ[ HakIOHHOM TIIJIOCKOCTH.

I/ISYLIGHI/IC 3aKOHa COXpaHCHUA MEXaHUYEeCKOMH OHCPIun

5.10

duznyeckue SIBICHUS B npupoac: pbiHaru B TCIIC

YCI0BCKa

5.11

Texuuueckue YCTpOﬁCTBaZ pblyar, HO)IBI/I)KHHﬁ n
HCHOIIBH)KHBIﬁ 6JIOKI/I, HAaKJIOHHAs IJIOCKOCTb, IIPOCTLIC

MCXaHU3MEbI B 6bITy

8 KJIACC

Kon
pasnena

Kon
JIEMEHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHBIE TIOJIO)KEHUS MOJEKYJISIPHO-KMHETUYECKOU
TEOpUU CTpPOeHHus BewiecTBa. Macca U pasmepbl
MoJieKyn.  OmbITbl, TOATBEP)KIAIOLINE OCHOBHBIE

MTOJIOXKEHUS MOJIEKYJIIPHOKHNHETHYECKON TEOPUH

6.2

Mopnenn  TBEpAOTO, OKUAKOTO ¥ Ta3000pa3HOTO
coctosiHuM BemecTBa. Kpucrammueckue u aMmopHbIe

TCJIa

6.3

OOBsicHEHNE CBOWMCTB Ta30B, KUIAKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIOXKEHUNW MOJIEKYJSIPHOKNUHETUYECKOU

TEOpPHUH

6.4

CMauuBaHue U KalmUJIJIAPHBIC ABJICHUA

6.5

TennoBoe pacuipeHne U cKaTue




Temneparypa. CBsi3b TeMIepaTypbl CO CKOpPOCTBIO

o0 TEIUIOBOIO ABMYKEHMSI YaCTHIL
BuyTtpeHHsis SHEPTHsL. Cnoco0b1 M3MEHEHUS
6.7 BHYTPEHHEH SHEpruM: TeIjolepesaya U COBEpILICHUE
paboThI
68 Buner TeIIonepe1aun: TEIJIONPOBOAHOCTb,
' KOHBEKIHSI, U3JIy4eHHE
KonnuectBo  Temnorel.  YaenpHas — TEIJIOEMKOCTb
6.9
BEILIECTBA
TennooOMeH W TemIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIUIOBOrO OanaHca
611 [InaBneHne W  OTBEpAEBaHHE  KPUCTAJUIMYECKHUX
' BEUIECTB. ¥ AeNbHAs TEIJIOTA IIaBJICHUS
[Tapoobpa3zoBanue U  KoHaeHcauus. Vcmnapenue.
6.12 Kunenue. VYpaenpHas Temiora napooOpa3oBaHus.
' 3aBUCUMOCTh TEMIIEPATypPbl KUIIEHHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIMBA. Y IeNIbHAs TEIUIOTa CrOPaHuUs
[Tpuntmner  pabotbl  TemnoBbix jBurarenent  KIIJ]
6.15 TEIUIOBOTO JBUraTesns. TenaoBble IBUraTeNn U 3aluTa
OKpYXKaroIllel Cpeibl
3aKOH COXpaHEHHs ¥ TPEBPAlICHUs JHEPTUM B
6.16
TEIUIOBBIX MPOLIECCAX
[TpakTdeckue paboThI:
HH#HPar#H##ONBITEL IO OOHApY)KEHUIO NIEHCTBUS CHII
MOJIEKYJISIPHOTO MPUTSKESHHUS.
6.17 HH#HPar#H##0ONBITBI  TI0  BBIPAIIMBAHUIO  KPUCTAJIOB

MOBapEHHOM COH WJTH caxapa.
#HHPar##H#ONBITEL 110 HAOJMIOLEHUIO  TEIUIOBOIO

pacIIMpEeHHUs Ia30B, KUIKOCTEN U TBEPABIX TEL.




HH#HPar#t#Onpenenenne 1aBieHus BO3yxa B Oaione
HITPHIIA.

HHHPar##HONbBITH, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
JABJICHHS BO3JyXa OT €ro o0bEéMa M HArpeBaHUS WM
OXJIQXK]ICHUSI.

HHHPar### IpoBepka TUTIOTE3bI JIMHEWHOU
3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKUJAKOCTH B
TEPMOMETPUUECKOI TPyOKE OT TEMIIEpaTyphl.
#H##Par###HaOmonenue U3MEHEHUS BHYTpPEHHEN
SHEPTUM TeJa B PE3yJIbTaTe TEIIoNepeayr U padoTh
BHEIIIHUX CHJL.

#H##Par###lccnenoBanue SBJICHHUS TEINIOOOMEHA TIpU
CMEIIMBAHUH XOJIOTHOM U TOPsiUEi BOIBL.
#HHPar###OnpeneneHme KOJIMYECTBA TEIUIOTHI,
MOJIY4EHHOTO BOJOW MPU TEIJIOOOMEHE C HarpeThiM
METaJUTMYECKUM [UITUHAPOM.

#HHPar###OnipeieneHne  yIENbHOW — TEIJIOEMKOCTH
BEIIECTBA.

#H##Par###lccnenoBanue mporecca UCIapeHusl.
#HPar###OnpeienieHe  OTHOCUTENIbHON BJIAKHOCTH
BO3/TyXa.

#HHPar###OnpeneneHme YAETBHOMN TETUJIOTHI

IJIaBJICHUSA JIbAA.

6.18

dusnyeckue sBICHUS B MPHUPOJE: MOBEPXHOCTHOE
HATSDKEHHE W KamWUISIPHBIE SBIICHUS B TIPUPOJE,
KpUCTAUTBI B mpupoxae, u3nydenne  CouHIa,
3aMep3aHue BOJOEMOB, MOPCKUE OpU3bI; 00pa3zoBaHuE

POCHI, TYMaHa, NHECA, CHCIa.

6.19

TexHudeckne yCTpOWCTBA:  KaWJUIAPBI, IPUMEPHI
MCIOJIb30BAaHUs KPUCTAIUIOB, )KUJIKOCTHBIA TEPMOMETD,
JaT4YUK TeMIIepaTypbl, TEPMOC, CUCTeMa OTOIUICHHUS
JIOMOB, THTPOMETPHI, IICUXPOMETp, NapoBast TypOuHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHus.




OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanus Ten. [[Ba poaa 3MeKTpUuYecKux 3apsaaoB
B3aumoneiictBue 3apsokeHHBIX Tel. 3akoH Kynona
7.2 (3aBUCHMOCTb CHJIBI B3aUMOJICUCTBUS 3apSXKEHHBIX Tell
OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXK/TY TEIaMH )
DIIEKTPUYECKOE noJie. Hanpsbxéanoctb
7.3 anekTpuyeckoro  noss.  IlpuHnmn — cynepno3unuu
AIIEKTPUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
Hocutenu snexTpuyeckux 3apsioB. DJIEMEHTAPHBIN
74 anekTpuueckuit 3apsaa. Crpoenue aroma. [IpoBonHukM
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs JIEKTPUUECKOT0 3apsaa
-6 ONEeKTpU4YeCKUi  TOK.  YCIOBHUS  CYIIECTBOBaHUS
' ANEKTPUYECKOT0 TOKA. FICTOUHMKH MOCTOSTHHOTO TOKa
HericTtBust 3JIEKTPUIECKOTO TOKa (TerioBoe,
7.7 XMMHYECKOE, MAarHUTHOE). OJNEeKTPUYECKUH TOK B
JKUJKOCTSX M razax
- g Onektpuueckas uenb. Cuna Toka. DIEKTPUUECKOE
' HaIpspKEeHUe
29 ConpoTuBieHue MPOBOJIHHKA. VYV nensHoe
' CONPOTHUBIICHUE BEIIECTBA
7.10 3akon Oma /i y9acTKa 1enu
[locnenoBarenbHOE U MapajuleIbHOE  COEIMHEHHE
7.11
MTPOBOHUKOB
PaGota W MOIIHOCTH DSJIEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
213 DneKkTpruuecKue Ienu U MOTPEOUTENU 3IEKTPUIECKOM
' sHepruu B ObITy. KopoTkoe 3ambikaHme
214 [TocrossHHBIE MarHUTHL. B3anMo1eiiCTBHE MTOCTOSTHHBIX

MAar"dmuTOB




Marautaoe 1mose. MarsuuTHoe mojie 3eEMIU U €ro

o 3HAYEHUE VISl )KU3HU Ha 3eMiie
216 OnbiT Opcrena. MarHuTHOE TMOJI€ 3JIEKTPUUECKOrO
' TOKa. [I[ppuMeHeHune 31eKTpOMarHuToB B TEXHUKE
JleiicTB€ MarHUTHOIO IOJI Ha NPOBOJHHUK C TOKOM.
217 DNeKTpoABUraTellb IIOCTOSHHOIO TOKa. Mcnonb3oBanue
' AJIEKTPOJBUraTeNIed B TEXHUYECKUX YyCTPOMCTBAX M HA
TpaHCIOPTE
OnbiTel  @apazned. SBieHue  AIEKTPOMarHUTHON
7.18
nHaykuuu. Ipasuno Jlenna
DnekTporeHeparop. Cnoco0b1 TOTY9EHHUSI
7.19 AIIEKTPUUYECKOW  DHEpPruM.  ODJEKTPOCTaHLMU  Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPIUU
[TpakTnyeckue paboThI:
OnbIThl 1O HAOMIOAEHMIO  3JIEKTPU3ALUM  Tell
MHAYKIHUEN U TIPU COTIPUKOCHOBEHHUU.
HccnenoBanue AEUCTBUS IIEKTPUYECKOrO IOJIA Ha
IIPOBOJAHMKY U JUDIIEKTPUKU.
COopka u mpoBepka pabOThl SIEKTPUUYECKOM LEnH
MIOCTOSTHHOT'O TOKA.
W3mepeHue U peryJInpoBaHHue CUIIbI TOKA.
W3mepeHnue u perympoBaHye HANPSKEHUS.
220 HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HAYIIETO

4yepe3 Ppe3UCTop, OT CONPOTHUBIECHHUS pE3UCTOpa U
HanpsDKEHUs Ha pe3ucTope.

OneIThI, JEMOHCTpUPYIOIIE 3aBUCUMOCTD
DIIEKTPHUYECKOTO COTPOTHUBIICHHUS TPOBOIHHUKA OT €ro
JUIMHBI, TIJIOLIAIU MOTIEPEYHOr0 CEYeHUs U MaTepHara.
[TpoBepka mpaBuia CIIOKEHUS HANPSDKEHUH TpU
[OCJIEZIOBATEIEHOM COEMHEHNH JIByX PpE3UCTOPOB.
[TpoBepka mpaBuia Ui CUIIBI TOKA TP MapauIeIbHOM
COCMHEHUU pe3ucTopoB. OmpeneneHue pabOTHI

DIIEKTPHUYECKOTO TOKA, HIYIIETO dYepe3 pPe3UcCTop.




OmnpeneneHue  MOIIHOCTM — AJIEKTPUUYECKOIO  TOKA,
BBIJIEIISIEMOM Ha pesucrope. HccnenoBanue
3aBUCUMOCTH CHJIbI TOKA, HAYIIErO Yepes3 JIaMIOUKY, OT
HanpspkeHus Ha Hel. Onpenenenue KIIZI narpeBaTens.
HccnenoBanue MarHUTHOTO B3aUMO/JICHCTBHUS
IOCTOSIHHBIX MarHuToB. M3yueHue MarHUTHOrO MOJI
NOCTOSHHBIX MAarHUTOB TMPU HX OOBEIUHEHUH U
pasznenenun. VccienoBanue AeiCTBUS 3IEKTPUUYECKOTO
TOKa Ha MarHUTHYIO CTPEJIKY. OnblITHL,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI
B3aMMOJICHCTBUS KaTYIIKU C TOKOM U MarHuTa OT CHUJIbI
TOKa W HaIpaBlieHUs Toka B KaTyuike. M3yuenue

I[CﬁCTBPIH MAarduTHOrO I10Jis1 Ha ITPOBOJHHK C TOKOM.

Koncrpynposanue 154 N3y4eHHE paboThI
3JIEKTPOIBUTATEIISL. Nsmepenue KIIZQ
JIEKTPOIBUIaTEIILHON YCTaHOBKH. OnbIThl 11O
HCCIIEIOBAaHUIO SIBJICHUS 3JIEKTPOMAarHUTHOM

HHAYKOUU: HCCICAOBAHUC W3MEHEHHH 3HA4YE€HUS U

HaIrpaBJICHHUA UHAYKIIMOHHOI'O TOKa

7.21

dusnueckre SBIEHUS B NPHUPOJIE: DICKTPUUECKUE
SBIIGHUST B  arMocdepe, INEKTPUUYECTBO  HKUBBIX
OpraHU3MOB, MATHUTHOE T0JIe 3eMJIH, qpeti momtocoB,
POJIb MAarHUTHOTO TIOJISA /17151 )KU3HU HA 3eMJIe, MOJISIPHOE

CHUAHHEC

71.22

TexHUUecKrne yCTpOMCTBA: DJIEKTPOCKOII, aMIEPMETP,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUIECKOM DHEPIHUH,
AIIEKTPOOCBETUTENNbHBIE  MPUOOPHI, HAarpeBaTelIbHbIE
AIIEKTPONIPUOOPHI (mpumepsl), JIEKTPUYECKHE
MIPEAOXPAHUTENH, IEKTPOMArHUT, JJIEKTPOJBUTATEIb

IMOCTOAHHOI'O TOKa, TCHEPATOP MOCTOAHHOI'O TOKa

9 KJIACC




Kon Kon
[IpoBepsieMbie 3JIEMEHTHI COJICPKAHUS
pazzena AIIEMEHTa
MEXAHUWUYECKUE SBJIEHUA
81 Mexanuueckoe JABWXKEHHME. MarepuanbHas TOUKA.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKCHHUS
8.3 PaBHOMEpHOE NPSIMOJIMHEWHOE IBHKEHUE
#HH##Par###HepaBHOMEpHOE MPSMOJIMHETHOE
8.4 nekeHue. CpeiHsisi © MTHOBEHHAs! CKOPOCTh TeJla IMPH
HEPABHOMEPHOM JIBUKCHUU
85 VYckopenune.  PaBHOyckOopeHHOE — MpSMOJIMHEWHOE
' JBYOKCHUE
8.6 #H##Par###CBoOoaHoe nagenne. OnelTe! [ammes
###Par###PaBHOMEpHOE JBUKEHUE IO OKPYKHOCTH.
8.7 [Tepron u wactora oOpamenus. JInHelHas U yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE YyCKOpEeHHe
8.8 [lepsriii 3akoH HptoTOHA
8 8.9 Bropoii 3akon HetoToHa
8.10 Tperuii 3axoH HproToHa
8.11 HH#APar###] [puHIUI CYTIEPIIO3ULIUH CHIT
8.12 Cua ynipyroctu. 3akoH ['yka
813 #iHParf##Cila TpeHHs: CHUJIa TPEHUS CKOJIBKCHHS,
. CHUJIa TPEHUS TIOKOSI, APYTrre BUIbI TPEHUS
8.14 HH#HPar###Cuna  TSDKECTM M 3aKOH ~ BCEMHUPHOTO
' TATOTEHUS. Y CKOpeHUE CBOOOIHOTO MaICHUs
8.15 Hpwxenue 1iaHer  Bokpyr Conmnua.  IlepBas
' KOCMHYECKasi CKOpOCTh. HeBeCOMOCTh 1 TIeperpy3Ku
PaBHOBecue  MaTepuanpHOW  TOYKH.  AOCOIIOTHO
8.16 .
TBEPI0E TENO
8.17 ###Par###PaBHOBeCHE TBEPIOTO TEIA C 3aKPETIEHHON
' OChI0 BpanieHus. MomeHT cuisbl. LleHTp TsokecTr
8.18 Nmnynec Tena. U3menenne umnysbca. IMIynbe cuiisl
8.19 3aKOH COXpaHEHUS UMITyJIbCa




8.20

#H#HPart##PeakTHBHOE IBIKEHUE

8.21

Mexanunueckasi paboTa ¥ MOITHOCTb

8.22

PaGota cun Tskectu, ynpyroctd, TpeHus. CBs3b

SHEPrUM U PabOTHI

8.23

HOTGHHI/IaJIBHaSI OHCprua TCjia, TIIOAHATOrO Hal

IMOBEPXHOCTHIO 3emim

8.24

[ToTeHunanbHas SHEPTUs CXKATOU MPY>KUHBI

8.25

#HHHPart###Kunetnueckas  sHeprus.  Teopema o

KMHETUYECKOM dHEPIruu

8.26

HiH#Par###3aKoH COXpaHEHUSI MEXaHUYECKOM SHEprun

8.27

[TpakTdeckue paboOTHI:

Omnpenenenue cpeiHel CKOPOCTU CKOIBKEHHUST OpycKa
HWJIN JBWKCHHA LIapUKa I10 HaAKJIOHHOHM IIIIOCKOCTH.
Omnpenenenre yCKOpeHUs Teia Mpu PaBHOYCKOPEHHOM
JABHUXXCHHU 110 HaAKJIOHHOM IIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM  JBWDKEHMH  0€3  HavdaJbHOU
CKOpOCTH.

[IpoBepka TUMOTE3BI: €CIAM MPU PaBHOYCKOPEHHOM
JIBUKEHUH 0€3 HadadbHOW CKOPOCTU MYTH OTHOCSTCS
KaK psg HEYETHBIX YHCEN, TO COOTBETCTBYIOIIWEC
MPOMEKYTKH BPEMEHH OJMTHAKOBBI.

I/ICCJ'ICJIOBaHI/IC 3aBUCUMOCTH CHJIbI TPCHUA
CKOJNBKEHUST OT CHJIBI HOPMAlbHOTO JIaBJICHUSI.
Omnpenenenne kKod(hPuIMEHTa TPEHUSI CKOJIBKEHUS.
Omnpenenenue KECTKOCTH NpYXKUHBL. OmnpeneneHue
paboThl CUJIBI TPEHUS MPH PABHOMEPHOM JBHUKEHUHU
TeJa 1Mo TOPU30HTAIBHOM MoBepXxHOCTH. OnpeneneHne
paboThl CHJIBI YNPYrOCTH MpH MOIBEME TIpy3a C
HUCIIOJIB30BAHUEM  HCIIOABUXHOI'O W IIOABHUXKHOI'O

0JIOKOB

8.28

du3nueckue SBICHUS B mpupoAc: MPUINBLI U OTJIINBBI,
JABWKCHUC ITJIAHET ConHeunol CUCTCMBI, PCAKTUBHOC

JABWIKCHUC )KUBBIX OPTraHU3MOB




8.29

TexHuueckue yCTpOMCTBA:  CIUIOMETDP, JaTYUKHU

IMOJIOXKCHUS, paCCTOSAHUA U YCKOPCHHS, PaAKEThI

MEXAHWYECKUE KOJIEBAHWA 11 BOJIHBI

9.1

Kosnebarensaoe JIBUKEHUE. OCHOBHEBIE
XapaKTEPUCTHKH  KOJICOAHWH:  TEpUOJ, YacToTa,

aMILINTylda

9.2

Marematnueckui U TPYKUHHBIA  MAasTHUKH.
[IpeBpamenue  sHepruM  1pu  KoJjeOaTeTLHOM

JABUKCHHUH

9.3

3aryxaromue KoneOaHusi. BeIHy X /1eHHbIE KONeOaHusl.

Pe3onanc

9.4

Mexannueckne BoaHbBL. CBOHCTBA MEXaHUUYECKHUX
BoJH. [IpononbHble W momnepeuHbie BOJIHBL. JiMHA
BOJIHBI u CKOpOCTh eé pacrnpocTpaHECHHUS.
MexaHu4eckue BOJIHBI B TBEPJIOM TeJE, CEHCMUYECKUE

BOJIHBI

9.5

3ByK. I'poMKoOCTb 1 BbICOTa 3ByKa. OTpakeHHE 3ByKa

9.6

Wudpa3Byk U ynbTpazByk

9.7

[IpakTuueckue paboThI:

OmnpeneneHne 4YacToThl W Hepuoja KoyiebaHui
MaTEMAaTHYECKOTO MasITHUKA.

OnpeneneHue YacToThl U Mepuojaa  KosieOaHMi
IPYKMHHOI'O MasiTHUKA

WccnenoBanne 3aBUCMMOCTH IepHOJa KoJieOaHUM
MO/IBEIIEHHOT0 K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH TIepHOJa KoJieOaHUU
MPYXUHHOTO MasATHHKAa OT Macchl rpysa. [Iposepka
HE3aBHUCUMOCTH  Nepuoja  KoiebaHuii  Tpy3a,
MIO/IBELLIEHHOTO K HUTH, OT Macchl Ipy3a U KECTKOCTH
npyxuHbl. M3MepeHne  ycKOpeHHs CBOOOJHOIO

nagacHus

9.8

Du3nyeCcKUe ABICHUS B IPUPOJE: BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMIIETPSICEHUE, CEUCMUYECKUE BOJIHBI,

LlYHaMH, 3XO0




9.9 TexHudeckue yCTpOMCTBA: 3XOJIOT, HCIOJIb30BaHUE
' yIBTPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJEeKTPOMarHUTHOE 10J1e. DIEKTPOMAarHUTHBIE BOJIHBI.
' CBoiicTBa 3TIEKTPOMArHUTHBIX BOJIH
10.2 [[Ixana 37EeKTPOMarHUTHBIX BOJTH
103 OnekTpoMarHutHas npupoja cBera. CKOpocTh CBeTa.
' BonHoBEbIe cBOlCTBa cBETA
10 [IpakTuueckue paboThI:
10.4 W3ydyeHue CBOWCTB AJIEKTPOMAarHUTHBIX BOJH C
MOMOIIIbI0 MOOMIJIBHOTO TenedoHa
dusnueckue SBICHHUA B MPHUPOJE: OMOIOTHYECKOE
10.5 JefiCTBUE BUIHMOTO, yIBTPa(UOIECTOBOTO u
PEHTI€HOBCKOI'O U3Ty4YEHUN
106 TexHnueckue YCTpOMCTBa: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast monens cBeta. Mictounuku cBera
11.2 [IpsimonuHETHOE pacIpOCTPaHEHUE CBETa
113 Otpaxxenue cBera. [lmockoe 3epkamo.  3akoH
. OTpa’KeHHsI CBETa
114 IIpenomnenue cBera. 3akOH TNPEIOMIIEHUS CBeTa.
' [TomHOE BHYTpEHHEE OTpa’KEHHE CBETA
115 JInnza. Xox my4eil B TMH3E
11 116 Ontuueckast cuctema (hoToamnmapara, MUKPOCKONA U
' TeJecKomna
117 'ma3z xak onTudeckas cucreMa. bIM30pyKoCTh H
' JaTTbHO30PKOCTh
118 Paznoxxenue 6enoro csera B criekTp. OnbIThl Hpl0TOHA.
' CrnoxeHne CrieKTpalbHBIX [[BETOB. Jlucmepcust cBera
[IpakTuueckue paboThI:
11.9 #HiHPar#i#lccnenoBanue 3aBHCUMOCTH yria
OTpa’KEHHsI CBETOBOTO JIyya OT yrjia MaJeHusl.




#i#Par###l13ydeHe  XapakTEpUCTUK  HM300paskeHUs
npeaMeTa B INIOCKOM 3epKalie.
HHPar##llccnenoBanue 3aBUCHUMOCTHU yria
IPETOMJICHUSI CBETOBOT'O Jiyya OT yIJyia MaJeHHs Ha
TPAHUIIE «BO3IYX — CTEKIIO».

#i#Par#Ht# lonydeHne M300paKCHH C  MTOMOIIBIO
coOuparolen JTUH3HI.

###Par###Onpenenenre (POKyCHOrO0 pacCTOSHHUS H
ONTUYECKOUN CHUITBI COOMPAOIICH JTHH3BI.
H#HPar#H##ONBITHL IO Pa3JIOKEHUIO OEJIOr0 CBETa B
CIIEKTP.

#H##HPar###OnbITHl IO BOCIPUATHIO 1IBETA MPEIMETOB

U UX HAOJIOJIGHUU Yepe3 [IBETOBbIE (PUIBTPHI

dusnyueckue SIBICHUS B IMprUpoAC: 3aTMCHUA COJIHIIa u

11.10 JlyHbl, 1IBeTa TeJ, ONTUYECKUE SBICHUS B aTMocdepe
(uBeT HeOa, pedpakius, pagayra, MUPax)
1111 TexHnueckue yCTpOMCTBA: OUKH, IIEPUCKOII,
' ¢doroanmnapar, ONTUYECKHE CBETOBObBI
KBAHTOBGIE ABJIEHUA
191 OmnbiTel Pe3epdopna u miaHerapHas MoOJeNIb aToMa.
' Mogens aTroma bopa
12 Hcnyckanue u moriomeHue cBeta aToMoM. KBaHTHI.
. JInnenyaTsie CLIEKTPBI
12.3 PaguoaktuBHOCTB. Anb(a, OeTa- U raMMa-u3TydeHHsI
194 Crpoenune aroMHoro sapa. HyknoHHas wMoaenb
' aTOMHOTO siipa. M3oToms!
12
125 PannoaxtuBHble npeBpamenus. [lepron nomypacnana
' ATOMHBIX Si7IEp
126 SnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3apsAI0BOTO U
' MacCOBOI'O YHCEIl
OHeprus CBsI3M aTOMHBIX saep. CBsA3b Maccel M
12.7
SHEepruu
128 Peakuuu cuHTe3a u  geneHus spep. McrounHuku

sHeprun CoJiHLA U 3BE3]1




12.9

Snepnas sHepretuka. JIeMCTBUE paguOAKTUBHBIX

I/ISJ'IyLIeHI/Iﬁ Ha )XMBbBIC OPraHU3MBbI

12.10

[IpakTryeckue paboTHI:

HaGmroieHne CIJIOMIHBIX W JIMHEWYaTHIX CIEKTPOB
U3JTyYCHHSI.

HccnenoBanue TPEKOB: U3MEPEHHUE YHEPTUU YACTHUIIBI
10 TOPMO3HOMY ITyTH (110 hoTorpadusim).

W3mepenune paanoakTuBHOTO (hoHa

12.11

@usnyeckue sBICHUS B IPUPOJE: ECTECTBEHHBIN
pazroaKTUBHBIN ¢oH, KOCMHUYECKHE Iy4H,
PaaUOAKTUBHOE W3JIyYEHHE NPUPOAHBIX MHUHEPAJIOB,
JEICTBUE pPAAMOAKTUBHBIX M3JIyYEHUH Ha OpPraHu3M

YCJIOBCKaA

12.12

TexHnueckue YCTpOMCTBa: CIIEKTPOCKOII,

I/IHI[I/IBI/I,I[yaJ'ILHHﬁ JA03UMETP, KaMEpa Bunncona




IMPOBEPAEMBIE HA OI'D I1IO ®U3BUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOM ITIPOI'PAMMBI OCHOBHOTI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsSIEMOro
TpeOOBaHUs

IIpoBepsiemblie TPpeOOBaHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NporpaMMbl 0CHOBHOT0 0011ero oopazoBanusi Ha ocHoBe PI'OC

[Tonumanue ponu (GU3HKKM B  HAYYHOW KAPTHHE  MUDA;
c(OpPMHPOBAHHOCTb 0a30BBIX MPEJICTABICHUA O 3aKOHOMEpPHOU
CBSI3U U IIO3HABAEMOCTH SIBJICHUH IIPUPOABI, O POJIA IKCIIEPUMEHTA B
¢usuke, o cucreMoobOpasywomeil poau (GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHH, 00 3BOJIIOLMU
(bu3nUecKrX 3HaHUU U MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE NTPOLIECCOB OKPYKAIOILEro

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTHH

3HaHUS O BUJAX MaTepuu (BEIIECTBO U TOJIE), O JIBIKEHUH Kak
croco0e CyIIecTBOBaHMsS MaTepuu, 00 aTOMHO-MOJIEKYISIPHOMR
TEOpUU CTPOEHUS BELIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHHM
Opupoabl  (MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBaHTOBbIX); YMEHHE pa3IuyaTh SBJICHUS [0 OINHCAHUIO UX
XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOLINX
JaHHOE (pU3MYecKoe SBJIEHHE; YMEHHME paclo3HaBaTh IPOSBICHHE
U3YYEHHBIX (PU3MUECKUX SBJICHUNA B OKPY)KAIOLIEM MHpPE, BBIIEISASA

UX CYILIECTBEHHBIE CBOICTBA (TIPU3HAKN)

BHa}IeHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara ¥ CHMBOJIMYECKOTO
sA3bIKa CbI/ISI/IKI/I " UCIIOJIB30BAHUEC UX IJIA PCIICHUA y‘IC6HBIX 3aJa4,
YMCHHUC XapaKTCpU30BaATb CBOMCTBaA TCII, (I)I/I3I/I‘IGCKI/Ie SABJICHUA K

MPOIIECCHI, HCTIONB3Ys (yHAaMEHTAIBHBIC U OMITUPUUECKHUE 3aKOHBI

YMeHHne OmnHCHIBaTh HN3YUCHHBIC CBOMCTBAa Te€lI H (I)I/BI/I‘-ICCKI/IC

SABJICHUS, UCIIOJIB3YS (I)I/ISI/I‘-ICCKI/IC BCIIMYHMHBI

Brnanenne ocHOBaMHM METOMOB HAy4YHOTO IIO3HAHHUSA C YYETOM
co0ITI0/IeHHsI IPaBUII 0€30IaCHOTO TPY/a: HAOMI0JeHHE (PU3MUECKUX

SIBIICHUIA:




YMEHHUE CaMOCTOSTENIbHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 JAHHOTO Habopa 000pyAOBaHUS 110 MHCTPYKIMH, OIUCHIBATE X0
OTIBITA U 3ANMCHIBATD €0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;

IPOBEJECHUE TMPSMBIX M KOCBEHHBIX M3MEPEHHH (pU3NYeCcCKuX
BEJIMYMH: YMEHHE IUIAHUPOBAaTb HW3MEPEHMs, CaMOCTOSTEIIBHO
coOMpaTh  SKCIEPUMEHTAIbHYK0 YCTAaHOBKY [0 HHCTPYKIIMH,
BBIYUCIIATh 3HAYCHUE BEIMYMHBI U AHAIM3UPOBATH I1OJTYyYEHHBIE
pe3yabTaThl C yY4Y4ETOM 3aJAHHOM IOTPEIIHOCTH  PE3YJIbTATOB
U3MEpEHUN;

IIPOBEJCHUE HECJIOXKHBIX HKCIEPUMEHTAJIbHBIX HCCIIECIOBaHMI;
CaMOCTOSITENIbHO COOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U
IIPOBOAMTH  HUCCJIEJOBAaHME 10 MHCTPYKLIMH, IPEICTABIATH
MIOJIyYE€HHBIE 3aBUCUMOCTH (DPU3MUECKUX BEIMYMH B BUJE TaOIMIl U
rpaMKOB, y4YUTHIBaTb IOTPEUIHOCTH, JIeNaTh BBIBOJBI IO

pe3ysibTaTaM UCCIIEOBAHUS

[TonnmaHue  XapakTEpHBIX CBOMCTB  (puU3MUECKUX  Mojelsel
(MaTepuasbHas TOYKa, a0COIOTHO TBEPJOE TEJIO, MOAETH CTPOCHUS
ra3oB, JKUJKOCTEH M TBEPABIX TeJ, IMJaHETapHas MOJENb aroma,
HYKJIOHHAsi MOJIeJIb aTOMHOTO s/Ipa) U YMEHUE NPUMEHSTh UX IS

00BSICHEHUS] (PU3UUECKHUX TTPOIIECCOB

YMenue oObsACHATH (PU3MUYECKUE MPOLECCHl U CBOMCTBA TeJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyallUd IPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISATh IPUYNHHO-CIIEICTBEHHBIE CBS3HU
U CTpPOUTHh OOBSCHEHME C ONOpPOM Ha HW3yYeHHbIE CBOWCTBA
¢u3znueckux sBIEHUHN, (DU3MUECKHE 3aKOHbI, 3aKOHOMEPHOCTH U

MOJEIN

YMmenue pemath pacuéTHble 3aqauu (Ha 0asze 2 — 3 ypaBHEHHI),
UCIIONIB3YSl 3aKOHBI W (opmynbl, CBsA3BIBAaIOIINME (PHU3UUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3allMChIBaTh KpPaTKOE YCIOBHUE 3aJayH,
BBISIBJISITH HEJOCTAIOLME JIaHHbIE, BHIOMpATh 3aKOHBI U (OPMYIIbI,
HE00XO0AUMBIE JUIs €€ pelIeHUs, UCTIOb30BaTh CIIPAaBOYHbBIE JAaHHBIE,
MIPOBOAMTH PAcu€Thl U OLIEHUBATh PEATHCTUYHOCTH MOJYYEHHOTO
3HaueHMs (PU3UUECKON BETMUUHBI; YMEHHUE ONPEeIATh Pa3MEPHOCTh

¢bu3nYeCcKOil BETMYHHBI, TOJYYEHHOU MPH PEIICHUH 33/1a4H




YMeHHne XapaKTepu3oBaTh MPUHLUIBI JCHCTBUS TEXHUYECKHX
YCTPOMCTB, B TOM 4YHCJIE OBITOBBIX MPUOOPOB, U MPOMBIIIJICHHBIX
TEXHOJIOTHYECKHUX MPOILIECCOB IO UX OMUCAHUIO, UCITIONb3YS 3HAHUS O
cBOiicTBax (U3MUYECKUX SBIECHUI U HeoOXoaumble (uznueckue

3aKOHOMEPHOCTH

10

YMeHue HCIoNb30BaTh 3HAHUS O (U3UYECKUX SBJICHUAX B
NOBCETHEBHOM JKM3HH JUIS obOecredeHuss Oe30MacHOCTH TIpH
oOpamieHnn ¢ OBITOBBIMH  IpuOOpaMH ¥ TEXHUYECKUMH
YCTPOWCTBAMH, COXPAHEHHUS 370pPOBbSI M COOJIONEHHS HOPM
HKOJIOTMYECKOTO TOBEICHHUS B OKPYXKAIOLIEH cpene; MOHUMAaHUE
HEOOXOIMMOCTH TPUMEHEHHUS JOCTHKEHUH (PU3MKKM U TEXHOJIOTHUI

AJI palMOHaJIbHOT O IPHUPOA0IIO0JIb30BAHUA

11

OneIT TIOWCKA, TPEOOpPa3OBaHUS W TIPEACTABICHUS HH(POPMAIUU
(bU3MYECKOT0 CcoAepkKaHHUs C HUCHOJIb30BaHHWEM HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh I0CTOBEPHOCTh
MOJIyYeHHOW WH(GOPMallMM HAa OCHOBE HMEIOIIUXCS 3HAHUA U
JIONTOJTHUTENbHBIX ~ MCTOYHUKOB; yYMEHHE HCHOJIb30BAThb  MPHU
BBITIOJTHEHUH Y4E€OHBIX 3aJaHU HAay4YHO-TIOMYJSPHYIO JTUTEPATypy
(UBUYECKOTO COJEPKaHMs, CIIPAaBOYHBIC MaTEPHAIIbI, PECYpPCHI CETH
WutepHer; BnameHue O0a30BBIMH HaBBIKAMHU MpeoOpa3oBaHUs
uH(popManu U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYTYIO; YMEHHUE
co37aBaTh COOCTBEHHBbIC MHCHMEHHBIE W YCTHBIE COOOINEHUs Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HCCKOJIBKUX NCTOYHUKOB




INEPEYEHbB 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 31eMeHT COePKAHMS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanuueckoe JBHKeHHE. MarepuanbHas Touka. (CucremMa  OTCuéra.
' OTHOCHUTENBHOCTH JIBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOE BHKeHHEe. CpenHss cKopocTh. Dopmyra s
1.2 BBIYHCIICHUS CPEAHEH CKOPOCTH: V = S/t
PaBHOMepHOG HpﬂMOJII/IHef/'IHOG JABHXXCHHUC. 3aBUCHUMOCTh KOOpAMWHATHI TCJIa OT
BPEMEHH B CITy4yae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHXKEHUS:
13 xX(r)=x,+vt
I'padukn 3aBUCMMOCTH OT BpEeMEHH M MPOEKLIHUU CKOPOCTH, MPOEKIUH
MepeMeleHusl, MyTH, KOOPIWHATHI MPU PABHOMEPHOM MPSIMOJIMHEHHOM
JIBIOKEHUUT
3aBHCHMOCTh KOOPIMHATHI Tela OT BPEMEHH B CIydae PaBHOYCKOPEHHOTO
MPSMOJUHEHHOTO JIBUKCHHUS:
2
Se(f) =vo, #1+ay+ ;
2
@opMynbl I MPOEKLUN NEPEMEIIECHUS, NMPOEKIHH CKOPOCTH MU IPOEKLUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JIBUKEHUH:
r2
14 s.(D=yy, -t+a, R
U_\'('f] =gy T4, 1,
a,(f) =canst,
U:.T: - lel :zaxsx
I'paduku 3aBUCMMOCTH OT BPEMEHHU Ui NMPOEKIUU YCKOPEHHSI, MPOEKIUU
CKOPOCTH, IIPOEKIUHU MEPEMEIICHNs, KOOPAUHATHI MPU PABHOYCKOPEHHOM
HpHMOHHHeﬁHOM ABHNXKCHUN
CBoboanoe nagenue. @opmyIibl, ONMUCHIBAIOLINE CBOOOIHOE MaJJeHUE Teja 10
15 BEpTUKAIM (JIBIKCHUE Teja BHU3 WM BBEPX OTHOCHUTEIHLHO TOBEPXHOCTH
3emin). I'paduku 3aBUCUMOCTH OT BpPEMEHHU MJIsi MPOCKIUH YCKOPEHHS,




MPOEKIIUM CKOPOCTH W KOOPAMHATHI TNPH CBOOOJHOM MAaACHHM Teja IO

BCPTHUKAIIN

CkopocTh paBHOMEPHOIO ABMXKEHUS Tela MO OKpyxXHocTu. HampaBienue
CKOpOCTH.

@dopmyna sl BBIYUCICHUS CKOPOCTU Yepe3 Paauyc OKPYKHOCTH U MEPHOJ

oOpaIeHHs:
2R
L=
T

HentpocrpeMutenbHoe yckopenue. HampapieHue LEHTPOCTPEMHUTEIBHOIO

YCKOPCHUA. CDopMyﬂa JJIs1 BBIYUCIICHUS YCKOPCHUA:

1.6
2
a. = L
"R
dopmyna, CBA3BIBAIONIAS IEPUOJT 1 YACTOTY OOpAICHUS:
V= !
T
Macca. IInotHocTs BemecTa. @opMyita sl BBIYUCICHUS INIOTHOCTH:
_m
1.7 V
18 Cuna — BexkTopHas uzndeckas BenuuuHa. CloxeHue cui
1.9 SBnenue unepuun. Ilepsoiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m.d
1.10

COHaHpaBHeHHOCTB BCKTOpaA YCKOPCHUS TCJIa U BEKTOPA CUJIBI, ﬂeﬁCTByIOHleﬁ

Ha TCJI0

111

Bzaumoneicteue ten. Tperunii 3akoH HerotoHa:

Fyy=-F




TpeHHe IMOKOsI U TPCHUC CKOJIbKCHUS. (I)opMyna JJIs1 BBIYUCIICHUA MOIYJIA

CHUJIBI TPECHUSA CKOJIBXKCHUS:

F_=u-N
112 p=H
Hedopmarus tena. Yrpyrue u Heynpyrue nedopmanuu. 3aKOH yIpyroi
nedopmariuu (3akoH ['yka):
1.13 F=k-Al
BcemupHoe TsaroTeHNEe. 3aKOH BCEMUPHOTO TATOTCHUS:
My -1,
F=g. .1 2
R
Cuia TsixecTH. Y CKOpeHHe CBOOOTHOTO TMa/ICHUSI.
1.14
dopmynia 1715 BBIYUCICHUS CHITBI TSHKECTH BOJIM3H MoBepXHOCTH 3emin: F =
mg.
JiBmxenue mianeT Bokpyr Counia. [lepBast kocMudeckasi CKOPOCTb.
HeBecoMocTs u neperpysku
Nwmrmynee Tena — BeKTopHas (pu3ndeckasi BeTMIrHA.
1.15 p=mi
Nmnynbce cucreMsl Ten. 3MeHeHre uMmysbcea. MIMITyIibe Critbl
3aKOH COXpaHEHUs] UMITYJIbCa JJIs1 3aAMKHYTOW CHCTEMBI TEJ:
1.16 D=y +nin Uy =const
PeakTuBHOE IBHKEHHE
Mexanudeckas padota. @opmyiia JijIsl BRIYUCICHUS paOOThI CHJIBL:
A=Fsoosa
Mexanndeckass MOIITHOCTE:
1.17

nN=4
r




1.18

Kunernueckas u NMOTCHUUAJIbHAs SOHCPT U, (I)opMyJIa JJIA BBIYHUCIICHUA

KHHETUYECKOM OHECpPIHUHU:

H!Uz
BT

Teopema o kuHETHYECKOM 3HEprun. Gopmyiia sl BEIYUCICHUS

HOTCHHH&HBHOﬁ SHEPruu Tejia, MOJHATOIO

Hag 3eMIIEH:

E,=mgh

1.19

MexaHuueckast JHeprus:
E=E;+E p

3aKkoH COXpaHCHUA MEXaHUYEeCKOMH OHCPI'Uu. CDOpMy.Ha JJIA 3aKOHa
COXpaHCHUA MEXaHUYeCKOM 9HEPIHUU B OTCYTCTBHUEC CUJI TPCHUA: E = const.

[IpeBpamieHne MEXaHMYECKOM SHEPTUH IIPH HAIMYUU CUIIBI TPCHHUSL.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHHUKH.
Peruar. Moment cwitsr; M - FI.

VYcoBre paBHOBECHS pblyara:
M +M, +..=0
[ToasmxubIM 1 HemoABMXHBIN 010ku. KIT/] mpocThix MeXaHU3MOB,

n= Anonesnas

Aﬂrpaqe:ﬂm A

121

JlaBiieHue TBEPAOrO TeENA.

dopMyina i1 BBIYUCIECHUS TaBIIEHNs TBEPIOTO Tema:

_F

HaBnenue raza. ATMocdepHoe TaBieHuE.

FI/I,Z[I'_)OCTaTI/I‘-ICCKOC JAaBJICHUC BHYTPH KUIAKOCTHU.

dopMyia Il BBIYUCIICHUS TaBJICHUS BHYTPH KUIKOCTH:

p=pgh+p_,

1.22

3axoH Ilackans. ['uppaBnnueckuii mpecc




1.23

3akoH Apxumena. Popmyna uisl ONpEAEICHUS BBITAJIKUBAIOLIEH CHIIBI,

NeicTByIOIIEH Ha TeJI0, TOrpYKEHHOE B KUJIKOCTh UITU Ta3:

Fam =PEV

Vcaosue miaBanus tena. [lmaBanne CYI0B U BO3AYXOILIaBaHUEC

1.24

MexaHnudeckue KoyeOaHMS. AMHJ’II/ITy,Z[a, nepuoa M 4YacTtora KOJIEOAHHUH.

®opmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJ KOJICOAHUI:

1.25

Matematuueckuid ¥ TPYKUHHBIN MasTHUKH. [IpeBpaiieHue sHepruu mpu

KOJIe0aTeIbHOM JIBHKEHUHN

1.26

3aryxatomue Koiaebanus. BeinyxaeHHbIe KoieOanus. PezoHanc

1.27

MexaHn4ecKHUe BOJIHEI. HpOIlOJII)HI)Ie 1 IIONCPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI 1

CKOPOCTD PaCIIpOCTpaHCHUA BOJIHBI:

L=v-T

1.28

3BYK. FPOMKOCTB " BBICOTA 3BYKa. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHUIIC

nByX cpell. MHdpa3Byk U yabTpa3ByK

1.29

Ipaxmuueckue pabomoi

N3mepenue cpeaHeil MIOTHOCTH BEILIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTHU
MPYXUHBL, KOA(h(DULIMEHTa TPEHUSI CKONbKEHUs; paOOThl CUIIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEN CKOPOCTH ABMKEHHUS OpycKa MO HAKJIOHHOMW IJIOCKOCTH;
yCKOpeHUsi OpycKa TpH JBIKEHUH MO HAKJIOHHOW IUIOCKOCTH, YacTOTHl U
nepuoaa KOJIEOAaHWIT MaTeMaTHYECKOIO MadTHHKA, 4YaCTOTbl MW IICPpHUOa
KoJjeOaHui MPYKUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEUCTBYIOIIETO HA phlYar;
paboThl CHIIBI YIPYTOCTH MPH MOABEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOTHI CHJIBI YIIPYTOCTH MPHU MOABEME TPy3a C TOMOIIBIO TTOJBHKHOTO
Ornoxka.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBON CHIIBI OT 00BEMa MOTPYKEHHOU
YacCcTH T€Jia ¥ OT INIOTHOCTHU XKUJAKOCTH, HE3aBUCUMOCTHU BI)ITaJ'IKI/IBaIOHIeﬁ CHJIbI
OT MacChl Tella; CUIIbI TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMaIbHOTO JIABICHUS U
OT poJa TOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIOMICH B MPYXKHHE, OT
cTeneHn jaedopmanuu TPYKUHBI; YCKOpEHUs Opycka OT yria HakJIOHa
HaIPaBJISAOIICH; TTepro/a (4acTOThI) KOJICOAaHUI HUTSHOTO MasiTHUKA OT JUTHHBI

HUTH; Tepuoja KojeOaHWM MpYKMHHOTO MAasTHHKa OT Macchl Tpy3a H




KECTKOCTU TPYKUHBI, HCCIEAOBAHWE HE3aBHCHUMOCTH TepHuoAa KoieOaHuit

HUTAHOT'O MasTHUKA OT MAaCChI I'py34d. HpOBCpKa YCJI0BUSA paBHOBECHUSA pblyara

Qusuueckue A6neHUs 6 npupooe: TPUMEPbl JBUKEHHUS C pa3IUYHBIMU
CKOPOCTSIMH B KUBOM U HEKUBOU IPUPOJIE, JCHUCTBUE CUIIBI TPEHUS B IIPUPOAE

U TEXHUKE, INPUIMBBI U OTIMUBBI, ABUXCHHEC ILIIAHCT ComHeuHoOM CHUCTEMBI,

130 PEaKTHBHOE JIBMKEHHUE )KUBBIX OPraHM3MOB, PhIYaru B TeJie YeJIOBEKa, BIUSHUE
aTMoc(hepHOro MaBJieHHs] HA KUBOM OpraHusM, IUIaBaHHE PbIO, BOCHPUSATHE
3BYKOB XUBOTHBIMH, 3eMJICTPSICEHUE, CEICMUYECKHE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoucmea: CUUAOMETP, NaTYUKU TOJO0XKEHUS, PACCTOSIHUS U
YCKOpEHUS, JAMHAMOMETD, MOJIIUIHUKU, PAaKeTbl, pbluar, IOABMXXHBIN U

131 HETIOJBYKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, TPOCThIE MEXAHU3MBI B OBITY,

' COOOIIAIOIIUECS COCY/bI, YCTPOUCTBO BOAONPOBO/A, THAPABIMYECKUI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoOMETp, IXOJIOT,
WCIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TOJOXXEHHSI  MOJICKYISIPHO-KHHETHYECKOH  TEOPHUH  CTPOCHHS

2.1 BemiecTBa. Mojenu TBEPAOro, IKUAKOTO M Ta3000pa3HOrO  COCTOSTHUM
BeniecTBa. Kpucraamnueckue u amopQHble Tena

’ JlBmxenne dyactul BemectBa. CBS3b CKOPOCTH JBIDKEHHS YacCTHI[ C

' Temneparypoil. BpoynoBckoe nBuxenue, aupdysus

2.3 CMaurBaHue U KalWUISIPHBIE SIBICHUS

2.4 TemnoBoe paclIupeHue u cKaThe

2.5 TennoBoe paBHOBeCHE

26 Buytpennss sHeprusa. Paborta m Temomnepenaya Kak CIOCOOBI U3MEHEHHS

' BHYTPEHHEHN SHEPTUH

2.7 Bunpl Teruionepeaadn: TEMIONPOBOAHOCTD, KOHBEKIINS, H3ITyIeHUE
HarpeBanne wu oxnaxaenue Ten. KomudecTBo — TerwioTel.  YjaenbHas
TEIIOEMKOCTD!

2.8
O=cm(t,—1)
3aKOH COXpaHEHHsI PHEPTrUH B TEIUIOBBIX Ipolieccax. Y paBHEHUE TEMJIOBOTO

29 Oananca:

O +0, +..=0




2.10

Ucnapenne u koHaeHcanus. V3MeHeHHe BHYTPEHHEW SHEPrUU B Ipoliecce
UcHapeHus | KoHAeHcanuu. KurmeHue KHUAKOCTU. YAenpHas TeIuioTa

napoo6pazoBanus: L = Q/m

2.11

BnaxunocTth BO3ayXa

2.12

[InaBnenve u kpuctayuzauus. M3MeHeHHe BHYTPEHHEH SHEpPruu mnpu

IUIaBJICHUU U KpUCTAJIJIM3alluU. YV nenbHas TeII0Ta MIaBICHMS:

a2

m

2.13

BHyTpeHHss SHeprus cropaHusi TOIUIMBA. Y IE€JbHAas TEIUIOTa CrOpaHus

tormauBa: g = Q/m

2.14

[Tpunnume! padoTs! TerioBbix apurareneid. KI1J[ TeroBoro qurarens

2.15

Ilpakmuyeckue pabomvi

N3mepenne yaenbHOU TEIIOEMKOCTH METAJUIMYECKOr0 LIWIIMHIPA; KOJIUYECTBa
TEIUIOThl, MOJIyYEHHOTO0 BOJOM KOMHATHOM TeMmmeparypbl (UKCHPOBAHHOMN
MaccChl, B KOTOPYIO OIYILEH HAarpeTbli LWJIMHIpP, KOJIMYECTBA TEILIOTHI,
OTIAaHHOTI'0 HArpeThIM ILWIMHAPOM, IIOCIE ONYCKaHUs €r0 B BOJY KOMHATHOU
TEMIIEpaTyphbl; OTHOCUTEIBHOM BIIAXKHOCTH BO31YyXa; YIEIbHOM TEIUIOTHI
mIaBiaeHus Jpaa. lccnenoBaHwe W3MEHEHHsI TEMIEpPAaTypsl BOJbI  IIPH
Pa3IUYHBIX YCIOBHUSAX; SIBICHHS TEINIOOOMEHA MPH CMEIIMBAHUM XOJIOAHON U

l"OpH‘ICfI BOJBI; ITpOLIECCa UCTTApCHUA

2.16

Qusuueckue sA61eHU 8 npupooe: TOBEPXHOCTHOE HATSKEHUE U KallMJUISIPHbIE
SBJIEHUS B IPUPOJIE, KPUCTAIIBI B IpUpo/e, n3nyueHue ConHua, 3amep3aHue

BOZ0EMOB, MOpCKHUE OpU3bl; 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoﬁcmea: KalmnJUIAPBI, IIPUMCEPBI HUCIIOJIBb30BaHHUA
KpuCTaJlJIoB, )KI/I)IKOCTHLII;'I TEPMOMCETP, JATUHUK TEMIIEPATYPEBI, TCPMOC, CUCTEMA
OTOINICHUA OJOMOB, TUT'POMETPBI, ICUXPOMCETP, IMapOBasd Typ61/IHa, ABUTATCIIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

OnexTpuszanus Tei. /[Ba BUaa 2IEKTPUUECKUX 3apsiioB

3.2

B3aumopeiictBue 3apsykeHHBIX Tell. 3akoH Kynona




3.3

3aKOH COXpaHEHMsI AIEKTPUUECKOTO 3apsaaa

Onexrpuueckoe mnozne. Hanpspk€HHOCTH 3nekTpuueckoro mnois. IlpuHumn

3.4
CYTMEPITO3HITNH YJIEKTPUUCCKUX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocutenn snexkrpuueckux 3apsaoB. JlelcTBHE SJIEKTPUYECKOTO TOJS Ha
ANEeKTpUYeCcKue 3apsiibl. [[pOBOAHHUKY M TUDIICKTPUKA
[TocTosaHHBIN eKTpUYECKUM TOK. [[elcTBUA 35IeKTpruyecKkoro Toka. Cuiia Toka.
Hanpsoxenue.
3.6 I=q/t,U=Aq
DIEKTPUYECKOE CONTPOTHBIICHUE. Y IEITBHOE AICKTPUICCKOE CONIPOTUBIICHHE:
3.7 R =pl/S
3akon Oma Juts yyactka ajekrpuueckoit nermu: | = U/R
3.8
[TocnenoBarenbHOE COEMHEHNE TTPOBOIHUKOB:
I,=1,: U=U,+U,; R=R +R,
3.9 [TapannensHoe coequHEHNE TPOBOAHIUKOB PABHOTO COTIPOTUBIICHUSI:
U =UyI=1+I; R:%.
CMmenianHble COSAMHEHUSI TPOBOIHUKOB
Pa6ota u momHoCTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoyins — Jlenua:
3.11 O=I"-R-t
312 OneiT Dpctena. MarHuTHOE TOJIe MPSIMOTO TMPOBOAHHMKA C TOKOM. JIuHMM
MarHUTHON HHIYKIIAN
313 MarauTtHoe II0JIE MOCTOSHHOTO MAar"Hura. B3auMOIeHCTBUE ITOCTOSHHBIX
MAarduToB
3.14 JleficTBHE€ MarHUTHOTO TIOJISI HA TTPOBOJTHUK C TOKOM
3.15 OmnbiTer @apanes. SBneHue daeKTpOMarHuTHOW HHAYKIUU. [IpaBuno Jlenma




3.16

IIpaxmuueckue pabomol

W3mepeHnue  JJIEKTPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOLIHOCTH
NEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUYECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOLIETO B IPOBOIJHHUKE
(pe3ucropbl, JaMIlO4yKa), OT HaNpsOKEHMsT Ha KOHLAX IIPOBOJHHUKA,
3aBUCHUMOCTH COIPOTUBJICHHMS OT JUIMHBI IPOBOJHHUKA, IUIOIIALU €TI0
MIOIIEPEYHOI0 CEYEHUS U YJIEIbHOIO COIIPOTUBIICHHUS.

IIpoBepka nmpaBuiia AJIs AIEKTPUYECKOTO HANPSHKEHUS TP IOCIEI0BATEIIBHOM
COCIMHEHUM INPOBOJHUKOB; IPAaBWJIA JUIsI CWIBI JIEKTPUYECKOrO0 TOKa IpHU

mapaajicabHOM COCIMHCHUU ITPOBOJHHKOB (pGSI/ICTOPH u naMnqua)

3.17

Qusuueckue s6nenus 8 npupoode: SIEKTPUYECKHE SBICHHS B aTtMmocdepe,
ANEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMJTH, Ipeiid MoIoCcoB,

POJIb MAarouTHOT'O MMOJIA JJIA J)KU3HU Ha 3CMJIG, MMOJIAIPHOC CUAHUC

3.18

Texnuueckue ycmpoiicmea: >IEKTPOCKOI, aMIEPMETP, BOJBTMETP, PEOCTaT,
CUETYMK  DJIEKTPUUECKON HSHEPruM, IIJIEKTPOOCBETUTENIbHbIE IPHUOOPHI,
HarpeBaTelIbHbIE ANEKTPOIPUOOPHI (mpumepsr), 3IEKTPUUYECKUE
MIPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOABUIaTENb I[OCTOSHHOIO TOKa,

re’aepaTrop MMOCTOAHHOTO TOKa

3.19

QHCKTpOMaFHI/ITHHe BoiHbl [Ikama QJICKTPOMATrHUTHBIX BOJIH

3.20

queBa;I MOZACIb CBCTA. pr[MOJIHHCfIHOC pacipoCTpaHCHUC CBECTA

3.21

3akoH oTpaxxeHus cBeTa. [1nockoe 3epkano

3.22

IIpenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23

Jucnepcus csera

3.24

Jlunza. Xon nydeii B nuH3e. @OKycHOE paccTosiHUE TUH3BL. OnTHYecKas cuia

muusel: D = 1/F

3.25

I'na3 kak ontryeckas cucrtema. OnTudecKue l'IpI/I60pBI

3.26

IIpakmuueckue pabomvi

H#HPar#H##l3Mepenne onTUYECKOl CHiIbl coOuparomei JUH3bI, (POKYCHOTO
paccTosiHUsL coOHparoIieil TMH3bI (10 CBOMCTBY paBEHCTBA pa3MepOB MpeIMeTa
1 U300pakeHns1, KOTja IpeMeT PAacloI0oKeH B IBOWHOM (hoKyce), ImoKa3aTes
MPEJTOMIICHUS CTEKJIA.

##HtPar#H#lccnenoBanue cBolicTBa N300paKEHUS, TIOTYYEHHOTO € TIOMOIIBIO

coOuparomiell JIMH3bI, U3MEHEHHUsSI (DOKYCHOTO PACCTOSHUS JABYX CIIOKEHHBIX




JIMH3; 3aBUCUMOCTHU YyTJia IMPCIIOMJICHUA CBCTOBOTO JIyda OT yIJia MaJCHUA Ha

I'paHULEC «BO3AYX — CTCKIIO»

Dusuueckue A61eHUS 8 npupode: 3aTMCHU COJ'IHI_Ia nu HYHBI, oBETa TCI,

32 ONITUYECKHUE SIBIICHUS B aTMOcdepe (uBeT Heba, pedpakiius, pagyra, MEPax)
38 Texnuueckue ycmpoticmeéa: OYKH, TIEPHCKOM, (OTOAIMApaT, ONTHUYECKHUE
' CBETOBO/IbI
4 KBAHTOBEBGIE ABJIEHHWA
41 PamuoaktuBHOCTE. Anb(a-, OeTa-, raMma-usnydeHus. Peakuuu anbga-u Oera-
' pacrnazna
42 OmnbiTel Pezepdopna mo paccesHuto anbda-gactun. IlnanerapHas mozensb
' aroma
4.3 CocraB aromMHOTO sipa. M30Tomsrl
4.4 [Iepuon nonypacnaza aTOMHBIX sIEp
4.5 SnepHble peakiuy. 3aKOHbI COXPAaHEHMSI 3apsJ0OBOIO U MAaCCOBOT'O YUCE
Qusuueckue ANeHUs 6 npupode: ECTECTBCHHBI pPaJNOAKTUBHBIA (OH,
4.6 KOCMUYECKHE JIy4H, PaJMOAKTUBHOE H3IIy4YCHHUE HPUPOIHBIX MHUHEPAJIOB,
JeicTBUE paJIMOaKTUBHBIX U3Ty4E€HUI Ha OPraHU3M YeJoBeKa
47 Texnuueckue ycmpoiicmeéa: CIEKTPOCKON, WHIMBUAYAIbHBIA JI03UMETD,

KaMepa BI/IJ'ILCOHa, AACPHAA SHCPIrCTUKA




YYEBHO-METO/IMYECKOE OBECITEYEHUE OBPA3OBATEJIBHOIO
MMPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JIVIS1 YYEHUKA

®usuka, 7 kinacce/Ilepeimkun .M., UBanoB A.M., AO — Mocksa: [Ipocsemenue, 2023 — 240
C.

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

®usuka, 7 kinacc/Ilepeimkun U1.M., iBanoB A.U., AO — Mockasa: IIpocsemenne, 2023 — 240
c.

Jlykammk B.U. Coopuuk 3aaay no ¢pusuke. 7-9 kmaccel. — M.; [Ipocemenue, 2023

Mapon A.E., Mapon E.A. ®usuka. 7 knacc. Jlunaktudeckue matepuansl. M.: JIpoda, 2023
Uepnukona, O. A., I'manenkoBa, C. H., Kynpssues, B. B. ®usuka. 7 xiacc. Meroauueckoe
nocobue/ O. A. Uepnukosa, C. H. ['manenkona, B. B. Kynpssues . — Mocksa: [IpocBenienue,
2022 — 203 c.

[TetpoBa, M. A., lanunos, 1. A., Yepnenkas, 1. B., Suyk, B. A. ®usuka. 7 knacc. Metoaudeckue
pekomennanuu. [loypounsie pa3zpabotku k yueOnuky Ilepeimkuna M. M., UBanoBa A. . —
Mocksa: [IpocBemenue, 2025 — 224 c.

Axaemkuna, U. H., Aanpeesa, M. M., bounapos, M. H., Jlo3osenko, C. B., IlayroBa, A. A.
Ouszuka. COOpHUK 3a1a4 U ynpaxkHeHuil. 7-9 kinaccel / M. H. Axaemkuna, M. M. AnapeeBa, M.
H. bonnapos, C. B. JlozoBenko, A. A. IlayroBa — . — Mocksa: [Ipocsemienue, 2025 — 160 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

PemryBIIP(7 xnacc): https://phys7-vpr.sdamgia.ru/
«Poccuiickas anekTpoHHas mkona» https://resh.edu.ru/

«Yuun.py» — https://uchi.ru/
«Annekc. Yueouuk» https://education.yandex.ru/home/

doxcdopn https://foxford.ru/about
“Knaccuas ¢pusuka” http://class-fizika.ru/
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