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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOI'O o00IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOXKEHHM M TpeOOBaHUI K pe3ynbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTE€NbHON MPOrpaMMbl, MPEICTABICHHBIX B
®I'OC 00O, a taxxe ¢ yu€roM (penepanbHOM paboueid MporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanust yueoHoro npeamera «Ousnukan.

CopepxaHue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMupoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOIIuXCsi M OpraHU3aIUi0 W3YYEHUS
Gu3MKU Ha NEATENbHOCTHOW OCHOBe. B mporpamme no (u3uKe y4YUTHIBAIOTCS
BO3MOXHOCTH y4yeOHoro mnpeaMera B peanuzauuu tpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMEeTHBIM pe3ylbTaTaM 00y4eHHs, a TaKKe
MEXKIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsI.

[Iporpamma 1o ¢u3HKe ycTaHaBIUBAET paclpeaesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejyiaraet NpuMepHYI0 MOCIeA0BaTEeIbHOCTh
U3Y4YCHHUS] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS TMPEIMETHOTO COAECp>KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00YJarOIITUXCS.

[Iporpamma mo ¢Qusuke paszpaboTaHa ¢ LENTbI0 OKa3aHUS METOIUYECKOM
MIOMOIIH YYUTENIO B CO3/IaHUU paboueii mporpaMmbl 0 Y4€OHOMY TPEIMETY.

®du3zrka sBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJIbKY (U3NYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB H
SBJICHUM, W3y4aeMbIX XHUMHEH, OWOJIOTHEH, acTpoHOMHEW © (U3HIECKOU
reorpaduel, BHOCHUT BKJIaJ] B E€CTECTBCHHOHAyYHYI0 KapTUHY  MHpa,
NpeoCTaBIsieT HauOolee sICHbIE O0pa3lbl TPUMEHEHUs HAaydHOTO MeEToja
MO3HAHMSL, TO €CTh CII0C00A MOMyUYEHUs JOCTOBEPHBIX 3HAHUN O MUDE.

OnHa W3 TIIaBHBIX 3a1ad (PU3NYECKOTO OOpa30oBaHUS B CTPYKTypEe OOIIETro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTEpeca K HayKe y 00yJaromuxcs.

N3yuyenne ¢usuku Ha 0a30BOM ypOBHE TIPEJIONAaraeT OBJAJICHUE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e Hay4HO OOBSACHATDH SIBJICHUS;

e OILICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e UHTEPIPETUPOBATH  JaHHBIE W  HCIOJb30BaThb  HAyYHbBIE
JI0Ka3aTeNbCTBA IS MOTYYEHHUS BEIBOJIOB.

lemn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOrO 00IIero o0pa3oBaHUs
onpeznenensl B Konmenmuu mnpenomaBaHusi ydeObHoro mnpeamera «Dusukay B
oOpa3oBaTenbHBIX opraHm3zanmsx Poccuiickoii @enepaunu, pean3yrOMIHX
OCHOBHBIE  00I11€00pa30oBaTENbHbIE MPOrPaMMBbI, YTBEPXKIEHHOM pEHICHUEM



Konnerun Munucrepcersa npocemienust Poccuiickoin @enepanuu (MpoToKoi ot 3
nexadbps 2019 r. Ne [1K4BH).
eau nzyyenus GuU3NKH:

npuoOpeTeHre HHTEepeca U CTPeMJICHHs OOydalolmuxcs K HaydHOMY
U3YUYCHUIO TPUPOABI, Pa3BUTHE WX HHTEIUICKTYalIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOjI€ MTO3HAHUA U (OPMUPOBAHNUE
UCCIIEZIOBATEIBCKOTO OTHOIIIEHUS K OKPY/KAIOIIUM SIBIICHUSIM;
dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa H3y4eHUs
OCHOB CTPOCHWUSI MaTepuH U (PyHIaMEHTaIbHBIX 3aKOHOB (PH3HKHU;
dbopMHUpoOBaHUE TPEACTABICHUM O PONU (U3UKU ISl PAa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  TMpPEACTaBIEHU O  BO3MOXHBIX  cdepax  Oymymei
npo¢eCCUOHATILHON JIESITEIHbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJATOTOBKA K
JabHEHTIIeMy 00YYEHHUIO B 9TOM HaIPaBIICHUH.

JlocTikeHre STUX IieJed mporpaMMbl 1O (U3UKE Ha ypOBHE OCHOBHOTO
o0111ero o0pa3oBaHusi 00ECIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAaHUW O JUCKPETHOM CTPOGHHMM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSAX

NpuOOpETEHNE YMEHUI OMUCHIBATh U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCIIOJIb30BaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHUS] TMPOCTEUIINX pacyYETHBIX 3aJad C
UCIIOJIb30BaHUEM bu3ngecKux MOJIETIeH, TBOPUYECKUX u
MIPAKTUKOOPUEHTHPOBAHHBIX 337144,

pa3BUTHE YMEHUW HAOJFOAATh MPUPOIHBIC SBICHUS W BBITIONHSITH OIBITHI,
nabopaTopHble  pabOThl M AKCHEPUMEHTAIbHBbIE HCCIEAOBAHUS €
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OocBOCHHE MPUEMOB PabOTHI ¢ MH(poOpMaImeln (GU3NIECKOTO COICPIKAHMS,
BKJIFOYasi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3HMKH, aHAIH3 U
KPUTHUYECKOE OLICHUBaHUE UHPOPMALINH;

3HAKOMCTBO €O cepaMu IPodheCCHOHATBHON ASATCILHOCTH, CBI3aHHBIMH
¢ (U3UKOW, W COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAaHHBIMH Ha
JTOCTIKCHUAX (PU3UICCKON HAYKH.

Ha usydyenue ¢uszuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

oOpa3oBaHus oTBoauTCs 238 yacoB: B 7 Kiacce — 68 yacoB (2 4aca B Heneno), B 8
Kkiacce — 68 yacoB (2 daca B Heneno), B 9 knacce — 102 gaca (3 gyaca B HelelN0).

[Ipennaraemsiii B mporpaMMe 1o (pusuke mnepeueHs J1adopaTopHBIX padoT u
OIBITOB HOCUT PEKOMEHJATENbHBIA XapaKTep, YUUTENb JI€JAET BIOOpP MPOBEIEHUS



7a00paTOpPHBIX PaOdOT M OMBITOB € YYETOM HMHAMBHUIYAJIbHBIX OCOOEHHOCTEH
0o0y4Jarommxcs, CUCKa HKCIEPUMEHTANIbHBIX 3aJaHui, MpeajgaraeMplx B pamKax
OCHOBHOT'0 TOCYJJapCTBEHHOT0 3K3aMeHa 1o (hU3MKe.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUYU OKPY:KaIOIIero Mupa.

®usuka — Hayka o npupoze. SIBaenus npuponpl. dusnyeckue sBICHUSA:
MEXaHUYECKHUE, TEILIOBbIE, JJIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckne BenWUUHBL. M3mepenune ¢uanuecknx BenuyuH. DuznuecKue
npubopsl. [lorpentHocts u3mepennii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKHM H3Yy4yaloT MPUPONY.
EcTecTBeHHOHAyuUHBI METOJl TMO3HAaHUS: HAOJIOJIEHHE, IMOCTAHOBKA HAYy4YHOI'O
BOIMpPOCA, BBIIBYKEHUE TUIOTE3, IKCIEPUMEHT I10 NMPOBEPKE TMIOTE3, OObICHEHUE
Habmoaemoro apieHus. Onucanne pU3NUecKux sIBJICHUNA ¢ TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBBIE, JJIEKTPUYECKHWE, MArHUTHBIE, CBETOBbIC
SBJICHUS.

2. @uznueckue MpUOOPHI U MpOoIeaypa NPSMbIX U3MEPEHUN aHAJIOTOBBIM U
UG POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. Omnpezenenure 1EHbI ASTEHUS KAl H3MEPUTEIBHOI0 proopa.

2. M3mepeHue pacCTOSHUM.

3. M3mepenue o0bEMaA )KUAKOCTH U TBEPAOrO TeEa.

4. OnpepneneHue pa3MepoOB MAJIBIX TEIL.

5. M3mepenue temieparypel HpU IOMOIIM KMAKOCTHOIO TEPMOMETpPA U
JNaTYUKA TEMIEPATYPHI.

6. IIpoBenenue wmccienoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapyKa, MyIEHHOIO0 TOPU30HTAIBLHO, TeM OoJibllie, 4eM OoJibllie BhICOTa
yCKa.

Pasnen 2. IlepBoHayabHbIe CBEACHNUSI 0 CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJBI, HX pa3Mmepbl. OIBITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBmxenne yactul] BemiectBa. CBS3b CKOPOCTH JIBUKEHHS YaCTHUI[ C
Temmeparypoil. bpoyHoBckoe npmxkenue, muddys3ms. BzammomenicTBue 4acTHIl
BEILIECTBA: ITPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbple COCTOSIHUS BEILIECTBA: CTPOCHHUE ra30B, KUIKOCTEN M TBEPIBIX
(KpuCTayUIM4eCKUX) Teld. B3auMOCBsI3b MEXKIy CBOWCTBAMU BEUIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JBHKCHHUS.



2. HaGmonenue nuddysun.
3. HaOmtonenune  siBmeHud,  OOBACHSIONIMXCS ~ MPUTSHKEHUEM  WIHU
OTTAJIKMBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnuie padomol u onvimol.

1. OueHka JuameTrpa aroMa METOAOM DPsIOB (C  MCIHOJNb30BAaHUEM

dbotorpaduwuii).
2. OmnbITH 10 HAOJIIOICHUIO TEMIOBOI'O PACIIMPEHUS Ta30B.
3. OmnbITEI O OOHAPYKEHUIO ACHCTBUS CHJI MOJICKYJISIPHOTO PUTSIKEHUS.
Paznea 3. /IBu:KeHHe U B3aUMOo/ieiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBH)KECHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUH. Pacuér mytu u
BPEMEHHU JIBUKEHUS.
SBneHne nHepuuM. 3aKOH HMHEpUUM. B3aumonmencTBHe Ten Kak IpUYMHA
U3MEHEHNs CKOPOCTH [JBHKEHMs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[ImoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€AUHULIC
00BEMa BeIecTBa.
Cwiia kak XapakTepucTrhka B3auMoAeucTBHs Tenl. Chila ynpyroctTd M 3aKOH
I'yka. M3mepenune cuibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHHUS U CHJIA
TsokecTH. Chjia TSHKECTH Ha Apyrux miaHerax. Bec tena. HeecomocTs. CrioxkeHue
CWJI, HANpPABJIEHHBIX IO OJHOW TpsiMoi. PaBHoneiicTBytomas cui. Cuiia TpeHusl.
TpeHne CKOIbKEHUS U TPEHUE MOKOsA. TpeHre B MPUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHne MexaHMYeCKOro JIBH)KEHUS TeTa.
2. M3mepeHune CKOpOCTH NPSMOJIMHENHOTO JIBUKECHUA.
3. HaOntoneHue sBieHUSI HHEPLIUH.
4. HaOmroneHue n3MeHeHus: CKOPOCTHU MPU B3aUMOJIEUCTBUU TEJl.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEIL.
6. CroxeHue Cuil, HalpaBJIEHHBIX MO OJHOMN MPSMOM.
Jlabopamopnuie padomol u onvimol.
1. OmpeneneHrue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapHuKa B KUIKOCTH,
MOJIETTU JIEKTPUUYECKOT'0 aBTOMOOWIIS M TaK J1ajiee).

2. OmpeneneHne CpemHEW CKOPOCTH CKONBKEHHS Opycka WM IIapuKa IIo
HAKJIOHHOU IUIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOrO TeNA.

4. OmbITHI, JAEMOHCTPHUPYIOIIHUE 3aBUCUMOCThH pacTsDKeHHs (Iedopmaiun)
NPY>KUHBI OT TPUIOKEHHOW CHJIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJILXEHUSI OT
BECA TEJIa U XapaKTePa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paszneua 4. JlaBJjieHre TBEPABIX TeJl, JKUAKOCTE U ra3oB.



Hasnenune. CriocoObl yMEHbIIEHUS U YBEIUUECHUS JaBieHus. J(aBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT o0bEMa, Temmeparypsl. llepenaya naBieHUs
TBEPIABIMU TEJIaMH, XUAKOCTAMU U raszamMu. 3akoH I[lackans. IIHeBMaruueckue
MaIuHbBL. 3aBUCUMOCTh JABICHUS J>KHIKOCTH OT TIyOwHBI. [ mapocraTmdeckuii
napagokc. Coobmiaromuecs: cocyibl. [ uapapinueckue MeXaHu3Mbl.

Atmocdepa 3emiin u armocepHoe naBieHue. [IpuuuHbI CcyliecTBOBaHUS
BO3aymIHON 00omouku 3emiu. OmbiT Toppuuennu. M3mepenue arMmochepHOro
JaBJIeHUsS. 3aBUCUMOCTh aTMOC(EPHOTO TaBJICHHS OT BBHICOTHI HaJI YPOBHEM MOPSI.
[Tpubopsl 1151 U3MEpeHus: aTMOC(EPHOro TABICHUS.

JleficTBHE )KUIKOCTU U ra3a Ha MOrpyKEHHOE B HUX TeJO0. BrITankuparomas
(apxumenoBa) cuia. 3akon Apxumena. [naBanue ten. BozayxoraBanue.

Hemoncmpauyuu.
3aBHCUMOCTbH JABJICHUS ra3a OT TEMIEPATYPBL.

[Tepenava naBieHUs KUJIKOCTHIO U Fa30M.

CooOmatomiyecs cocybl.

['mapaBanueckuit mpecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO JABJICHUS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CUJIBI OT 00BbEMa MOrpY>KEHHOM YacTu

T€Ja U IUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUIAKOCTH.

8. YcCIIOBHE IUIaBaHMs TEIl: IJIABAHUE WJIM MOTPYKEHUE TEJN B 3aBUCUMOCTH
OT COOTHOIIEHHUS MUIOTHOCTEN TEJIa U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYyKEHHOHU B
YKUJIKOCTh YaCTH TeNa.

2. OmnpeneneHue  BBITAIKUBAIONICH  CUJIbI, JCHCTBYIOIIEHM Ha  TENO,
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NOTPY>KEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITATKHBAIOLIEH CUIIBL, IEMCTBYIOLIEH HA TEJIO
B )KMJKOCTH, OT MacChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI,
JNEUCTBYIOIIEH Ha TEI0 B JKUJIKOCTH, OT O00BEMaA TMOrPY>KEHHOM B
YKUAJIKOCTh YaCTH TE€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHCcTpynpoBaHne apeoMerpa WM KOHCTPYHPOBAHUE JIOJKU U
OmnpeeiieHuE €€ rpy30n0AbEMHOCTH.

Paspneu S. PaGora 1 MOIIHOCTB. JHeprus.

Mexanundeckasi pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. llpuMeHeHue TmpaBWia paBHOBECHs] pbluara K OJIOKY.



«3onoroe mnpaBuino» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprusa. KuHernueckas W IIOTEHLMAJIbHAs OJHEPIUs.
[IpeBpailieHrie OJHOrO BH/Ia MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUHU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnuie padomol u onvimol.

1. Omnpenenenue paOOThl CUJIbI TPEHUS MPU PABHOMEPHOM JABMKEHUU TeEJa

10 TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue ycioBUM paBHOBECHS pblyara.

3. Usmepenue KII/l HaKITOHHOM INIOCKOCTH.

4. H3yuyeHune 3aKOHA COXPaHEHUsI MEXAaHUYECKOW dJHEPIUU.

8 KUIIACC

Pa3znen 6. TermioBble siBJICHHS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KMHETUYECKOM TEOpPUU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJd. ONBIThI, MOATBEPKAAIOUIUE
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPAOro, >KHUIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucramnuueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPJBIX TEI HA OCHOBE IOJOKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOPHHU.
CmaunBaHKe U KaWUISIpHBIE siBJIEHU. TerioBoe paclliupeHue U CKaTHeE.

Temneparypa. CBsA3b TeMIIepaTypbl CO CKOPOCTBIO TEIJIOBOIO JABHXKCHUS
yactull. BuyTpenHss osHeprus. CrnocoObl HM3MEHEHUS BHYTPEHHEH DHHEpPruu:
TerIonepeaayda u COBEpUICHUE paboTHI. Bunbl TeIUIoNepeaayu:
TEIJIONPOBOIHOCTh, KOHBEKI[US, U3IYyYEHUE.

KomnuectBOo TemnoThel. YaenbHasd TEIIOEMKOCTH BelIecTBa. 1eIiooOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlinaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJI€JIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcarnus. Mcmapenwme. Kunenuwe. YnmenpHas Teruiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOC(epHOro
JaBJICHUSI.

BnaxnocTts BO3ayXAa.

DHeprus TOIJIMBA. Y IeJIbHAs TEII0Ta CrOPaHUsL.

[Ipunuuner padotel TemnoBbix aurarened KIIJ[ TemsmoBoro asurarens.
TennoBble IBUTATENN U 3aIATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHUS U MPEBPALECHUS SHEPTUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. HaGnroneHne OpOyHOBCKOTO IBH>KECHHSI.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenue siBeHnii cMauMBaHus U KaNWLISIPHBIX SIBJICHUH.
HabmroeHne TemioBoro pacumpeHus Tei.

N3meHenne maBieHuWs Ta3a MpU U3MEHEHHH O00bhEMa M HATPEBAHUM WIIH
OXJIaXKJICHUM.

[IpaBuna usMepeHus: TeMIepaTypsl.

Bunbl Teronepenaymu.

OxutakeHue npyu COBEPIIEHUH padOoTBhI.

HarpeBanue npu coBepiiieHuu padOThl BHEIIHUMU CUJIaAMHU.
CpaBHeHME TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmnronenne kumexuus.

Habmronenune nocTostHCTBAa TeMIepaTyphl IPH TUIaBICHUU.
Mojenu TeII0BBIX ABUTaTEIICH.

Jlabopamopnuie pabomot u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJIIPHOTO TIPUTSKCHHUS.
OnbIThI IO BRIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WM caxapa.
OnbIThl MO0 HAOJIOACHUIO TEIJIOBOIO PACIIMPEHUsI Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE IINPHUIIA.

OnbIThI, JEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00bEMa M HArpEeBaHUS WU OXJIAXK]ICHHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TEeMIEpPaTyphl.

HaGmtonenne wu3MeHeHWsT BHYTpPEHHEH OJHEpPrUM Tella B PE3yNbTare
TerIonepeaauu U paboThl BHEITHUX CHIL.

UccnenoBanue siBaeHUS TEIIOOOMEHa MPU CMEIIMBAHUU XOJIOJHOW U
ropsiueu BOJBI.

OmnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEMJI000MEHE C HArPEThIM METAIUTMYECKUM LIIJIUHIPOM.

Onpenenenue yaeabHON TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue nponecca UCIIapeHUsI.

OrnpeneneHne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TEIUIOTHI MIJIABJICHHUS JIbJA.

Pa3nen 7. dineKkTpuyecKue H MATHUTHbIE SIBJICHUS.

Onextpuzauust Ten. /[Ba pona aiekTpuyeckux 3apsaoB. BzammoneiictBue
3apsoKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJCHCTBUSA
3apsKEHHBIX TEJ OT BEJTWYUHBI 3apsI0B U PACCTOSHUS MEXKIY TEIIAMH).

Onekrpuueckoe mnoine. Hanpspk€HHOCTh smekTpuueckoro noss. IIpuHumn
CYNEPHO3ULINHU HIEKTPUUECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA AJIEKTPUUECKUAN 3apsii.
Crpoenne aroma. IIpOBOOHMKM W  JOUANEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUYECKOTO 3apsa.

ONEKTPUUECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUUYECKOrO TOKa.
Uctounuku mnocTtossHHOro TOKa. JIEMCTBUSI AIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIIEKTPUUECKHUM TOK B JKUJKOCTSAX U T'a3ax.

Onektpuueckas uenb. Cwia Toka.  DJIEKTPUYECKOE  HaIpsHKEHUE.
CornpoTuBieHUE MPOBOJHUKA. YIEIbHOE CONMPOTHUBIEHUE BellecTBa. 3akoH Oma
o ydactka nenu.  [locnepgoBarenbHOe W mapajuieNlbHOE  COCIMHEHHE
IIPOBOTHUKOB.

Pabora u MoOmHOCTE 23JIEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHma.
DNEeKTpUIECKUE TIENU U MOTPEOUTETN dIEKTPUIECKON dHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTtossHHble ~ MarHuThl.  B3ammopencTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJie 3€MJIM U €ro 3HA4YECHUE JJIs1 KU3HU Ha 3eMJIe.
OnbiT  Opcrena. MaruuTHoe 1oje  3JEKTpUdeckoro Toka. Ilpumenenue
3JIEKTPOMArHWTOB B TEXHUKE. J[€ICTBME MArHUTHOIO MOJISI HA IPOBOJAHUK C TOKOM.
DIIEKTPOABUIaTENb MOCTOSSHHOTO TOKa. M CHosib30BaHWE HIEKTPOJBUTATENIEN B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OmnbiTel @apanes. SABneHue 31eKTpoMarHuTHOW MHAYKIUK. [IpaBuno Jlenua.
DIIEKTPOreHepaTop. CniocoOb1 NOJIyYEHUS ANEKTPUYECKOU DHEPTHH.
DIIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX UCTOYHUKAX YHEPTHUHU.

Jemoncmpayuu.

DJIeKTpHU3aIus Tel.
JIBa poj1a 3JIEKTPUUYECKUX 3apsi0B U B3aUMOJCUCTBUE 3aPSIKEHHBIX TEI.
YCTpOUCTBO U JEUCTBUE HIIEKTPOCKOIIA.
DeKTpocTaTudecKast HHAYKIUSI.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPAJIOB.
[IpOoBOIHUKY U JUAIEKTPUKH.
MopaenvpoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
M cTouyHMKY TOCTOSIHHOTO TOKA.
JIelcTBUSI IEKTPUUECKOrO TOKA.
. DIEKTPUYECKUI TOK B KUJIKOCTH.
. I"'a30BbIN paszpsn.
. I3MepeHune cuiibl TOKa aMIeEPMETPOM.
. I3mepenne 371eKTpUYeCKOro HaIpsKeHUs. BOJIBTMETPOM.
. Peocrar u mara3uH cOnpoOTUBIECHUN.
. BzauMopeiicTBHE TOCTOSSHHBIX MAarHUTOB.
. MogenupoBaHue HEBO3MOKHOCTH Pa3/I€JICHUS MOJOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue MarHUTHBIX TIOJIEH MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMarHuT.

JlelicTBHE MarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.

DIIEKTPOABUIATENb IMTOCTOSHHOTO TOKA.

HccnenoBanue sIBICHUA 3JICKTPOMATrHUTHON UHAYKIIMH.

Omnbitel Dapanes.

3aBUCUMOCTh HANpaBJICHUS MHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DIIEKTPOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnbpITel MO  HAOMIOJEHHUIO DJIEKTPU3AIMU Tl HWHIAYKIUEH U TpHu
COITPUKOCHOBEHUM.

HccnenoBanne AEUCTBUSA DJIEKTPUUECKOTO TIOJSI HA IPOBOJHUKUA H
TUBIEKTPUKHU.

COopka 1 mpoBepKa padboThI IEKTPUIECKOM IIENMU TOCTOSHHOTO TOKA.
N3mepenue u perynupoBaHue CUJIbI TOKA.

N3mepenue u peryampoBaHUE HAMPSIKEHHUS.

HccnenoBanne 3aBUCHMMOCTH CHJIBI TOKA, UAYILIETO Yepe3 pe3ucTop, OT
COITPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD AIEKTPUYECKOT O
CONPOTHUBIICHUS TMPOBOJHUKA OT €ro JIMHBI, IUIOMAIA MONEPEYHOrO
CEUYEeHUs U MaTepuana.

IIpoBepka mnpaBuia CHOXKEHUS HAINPSHKEHUA IIPU  TOCIEI0BATEIBHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Iy CUIbl TOKa MPHU MAPAJICIbHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI TEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.
OnpeneneHue MOIIHOCTH DJIGKTPUYECKOrO TOKa, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWIBI TOKA, UAYIIETO YEPE3 JAMIIOYKY, OT
HaIpsHKEHUS HA HEW.

Omnpenenenune KIIJI marpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS TTOCTOSSHHBIX MarHUTOB.
N3ydyeHne MarHuTHOrO TMOJS  IOCTOSHHBIX MAarHuTOB IPH  HX
O00BEMHEHUH U Pa3/CIICHUN.

HccnenoBanne AeUCTBUA SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh CHJIbl  B3aWMOJICHCTBUS
KAaTyIIKM C TOKOM M MarHuTa OT CWJIbl TOKa W HaIllpaBJICHUS TOKa B
KaTyIIKE.

18. M3yueHue neicTBYS MAarHUTHOTO MOJISL HA TPOBOAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl 3J1EKTPOABUTATENS.

20. 3mepenune KII/] anekTpoaBUraTeIbHOM yCTaHOBKH.

21. OnBITBI IO UCCHEAOBAHUIO SIBICHUS DJIEKTPOMArHUTHOM WMHAYKIUU:
WCCIIEIOBAHUE W3MEHEHUW 3HAYECHUS W HANPABICHUS HWHIYKIIMOHHOIO
TOKA.

9 KJIACC

Pazgen 8. Mexannueckue siBJICHHSI.

Mexanuueckoe JBWXKEeHME. MarepuanbHas Touka. Cucrema orcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBHKEHHs. PaBHOMEpHOE NpPSMOJIMHEHHOE
newxeHne. HepaBHoMepHOe npsimonuHenHoe ABHkeHue. CpelHsss 1 MITHOBEHHAs
CKOpOCTb TeJla TP HEPABHOMEPHOM JBH>KCHUMU.

VYckopenue. PaBHoyckopeHHOe mpsiMoiiMHEHOe naBmkeHue. (CBoOomHOE
nagenue. OnbiTel [Manues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepumon m yacrora oOpamieHus.
JluneriHas u yriioBas CKOpoCTH. LleHTpocTpeMuTENIbHOE YCKOPEHUE.

[Tepsolii 3akoH HptoTroHa. Bropoit 3akon HeroroHa. Tperuii 3akon HeroToHa.
[IpuHIMIT CynepHO3ULIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: cujia TPEHUS CKOJIbXKEHUS, CUila
TPEHHUS TTOKOSI, APYTUE€ BUIbI TPEHUS.

Cuna TsKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. YCKOpEHHE CBOOOIHOIO
najgeHus. J[Buxenue mianer Bokpyr Connua. IlepBasi kocmuueckasi CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue matepuanbHON TOUkH. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPETUIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec Tena. 3meHeHue mMnyibca. VIMIylbe CHIIb. 3aKOH COXPaHEHUS
nMInyJibca. PeakTuBHOE NBUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSXKECTH, YHNpPYrocTH,
Tperusi. CBsi3b d3Hepruu U padbotsl. [loTeHnanbHas SHEprus Tela, MOJHATOro Hajl
MOBEPXHOCTHIO 3eMiIu. [loTeHIMabHas SHEPT U CxKATOM NpykuHbl. Knunernueckas
sHeprusi. TeopeMa O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPIUHU.

Jlemoncmpayuu.

1. HaGnroneHne MexaHWUYeCKOro JBUXKECHHUS Tela OTHOCUTEIBHO PAa3HBIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHME TyTEHd W TPAEKTOPUW IBWKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEINIBHO PAa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOIMHENHOTO IBUKECHHUS.
HccenenoBanne npu3HakoOB PaBHOYCKOPEHHOI'O IBHKEHUS.

HaOntonenue nBrxeHus Tena no OKpyKHOCTH.

HabGntonenne MmexaHnuecKux sBICHUM, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexxka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHKCHUU
OTHOCHUTEIbHO KaOuHeTa (PU3UKH.

3aBUCHMOCTh YCKOPEHMS Tela OT MAacChl Tela U JEUCTBYIOLIEW HAa HETO
CHJIBL.

HaGmtonenue paBeHcTBa CHIT TIPU B3aUMOJIEUCTBHUH TEII.

N3meHenue Beca Tena pu yCKOPEHHOM JIB)KCHUU.

Ilepenaya umiynbca npu B3anMOJICHUCTBUM TEN.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUM TEJl.

CoxpaHeHue UMIyJibca MPU HEYNIPYTOM B3aUMOJIEHCTBUH.

CoxpaHeHHe UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
Halntonenne peakTUBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKOM IHEPTUHU MTPU CBOOOTHOM IaJIEHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU JBUKEHUU TEJa MO ACHCTBUEM
IPY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

1.

KoHcTtpynpoBanue Tpakra s pa3roHa W JAjJbHEWILIET0 PaBHOMEPHOTO
JIBVOKEHUSI IIapUKa UJIU TEJICKKHU.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKEHHUS OpycKa WM JIBHXKCHHS
[IapUKa MO HAKJIOHHOM MIOCKOCTH.

Onpenenenue yCKOpPEHHsI Tejla MPU PABHOYCKOPEHHOM JBWKEHUHU TIO
HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanre 3aBUCMMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KEHUU 0€3 HayaJIbHOU CKOPOCTH.

[IpoBepka rumoTe3bl: €CIU IMPU PABHOYCKOPEHHOM JBIKCHHHU 0€3
Ha4yaJbHOM CKOPOCTH TYTH OTHOCSITCS KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIUHAKOBBI.

UccnenoBanrie 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHHS OT CHJIbI
HOPMAaJIbHOTO JJABJICHUSI.

Onpenenenue kodpdunreHTa TPEHUS CKOJIbKCHHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenre pabOTHl CUIIBI TPEHHS MPU PABHOMEPHOM JBHKCHUU TeEJa
10 TOPU3OHTAJILHOM MOBEPXHOCTH.



10. Onpenenenre pabOTHl CWIBl YINPYrOCTH TIPpU MOIBEME TIpy3a C
WCIIOJIb30BaHHUEM HEIMOABIXKHOTO M TIOJABIKHOTO OJIOKOB.

11. MI3yueHue 3aKOoHa COXPAHEHUS YHEPTUH.

Pa3nea 9. Mexannueckue K0J1e0aHUS U BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TTepUo,
4acToTa, aMIUINTYy1a. MareMaTu4ecKuil U NPy KUHHBIN MasTHUKH. [IpeBpanienue
SHEPTUH MPH KOJIeOATEIbHOM JIBUKEHHUMU.

3aryxatonme — kosneOaHud.  BeiHyxkneHHole — koneOaHus.  Pe3oHaHc.
Mexannueckue BoyiHBL. (CBOMCTBA MEXaHWYECKUMX BOJH. [IpomonbHble U
MoNepeyHble BOJHBI. JlIMHA BOJMHBI W CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHu4yeckue BOJIHbI B TBEPJIOM TEJIE€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka W BbicoTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronmenne kojieOaHuWii Ten IOA JAEUCTBHEM CHIIBI TSHKECTH U CHUJIBI
yIPYTOCTH.

HabGntonenue kosnebanuii rpy3a Ha HUTU U Ha TPYKUHE.
Habmronenne BeIHYKIEHHBIX KOJIEOAHUM U pe30HaHCA.
Pacnpoctpanenue npo10JIbHBIX U MTONIEPEYHBIX BOJIH (Ha MOJICIIH ).
Habmronerne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHN pE30HAHC.

o v A~ w N

Jlabopamopnuie pabomot u onvimol.
1. OmpeneneHue YacTOThl M TEpUOJa KoOJeOaHW MaTeMaTUYeCKOro
MasTHUKA.
2. Ompenenenue 4acTOTHI U IIepro/ia KoneOaHU MPYKUHHOTO MasiTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPUOIa KOJIEOAHUM MOABEIIEHHOTO K HUTH
rpy3a OT JAJIMHBI HUTH.
4. HccnenoBaHue 3aBUCHMOCTH Iepuoaa KoueOaHUH NPy KUHHOTO MassTHUKA
OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpUO/a KoJeOaHWil rpy3a, MOABEHIEHHOTO K
HUTH, OT MacChl rpys3a.
6. OmbITBI, JEMOHCTPUPYIOLIME  3aBHUCHUMOCTh  Iepuoaa  KojeOaHui
MPYKUHHOTO MAsATHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. W3MepeHue ycKopeHusi CBOOOIHOTO MajieHusl.
Paspaes 10. Di1eKTpOMarHuTHOE 10JI€ U JJIEKTPOMATHUTHBIEC BOJIHBI.
DONEeKTPOMArHUTHOE  TOJie.  ODJIEKTpOMarHuTHele  BoJHBL.  CBoONcCTBa
ANEKTPOMAarHuTHeIX BOJH. Illkama s3nekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHe
AJIEKTPOMArHUTHBIX BOJH JJI1 COTOBOM CBS3H.



DIIeKTpOMaruuTHasa mnpupoga cBera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3ydyeHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOIO

Tenedona.

Pa3znea 11. CBeToBbI€ SIBJIEHHUS.

JlyueBass ~ Mmomenp  cBera.  Mcrounuku — cBera.  I[IpsmonuHelriHoe
pacrtpocTtpaHenue cBera. 3atMenust Connuna u JIynsl. Otpaxenue ceera. [linockoe
3epKano. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH ImpesiomieHus cBera. [lomHoe BHYTpeHHEE
OTpaXeHHUE cBeTa. Vcrnonp30BaHME TIOMHOIO BHYTPEHHETO OTPAKCHUS B
ONTUYECKUX CBETOBOMAX.

Jluaza. Xoxm sydeit B numH3e. Onruyeckas cuctema (¢oToarnmapara,
MHKpPOCKONAa M Tejeckomna. [7a3 kak onrudeckas cucremMa. biIM30pykocTh u
JAIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. OmnbiTel Hbiorona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. J(ucnepcus ceera.

Hemoncmpauuu.

[IpssmonuHelrHOE pacIpOCTpaHEHUE CBETA.

OTtpaxeHue cBera.

[Tony4yenue n300pakeHuii B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomiienue ceera.

OnTHuecKkuil CBETOBO/I.

Xop nydyelt B coOuparolieu JuH3e.

XO0JI Ty4€er B pacCEUBAIOLIEH JTUH3E.

[Tomyuenune n300pakeHU ¢ TOMOILBIO JIUH3.

[Ipunnun aeiictBus ¢oToanmnapara, MUKpOCKONA U TEIECKOIIA.
10. Monens riasa.

11. Pa3noxenue 6em0oro cBera B CIIEKT).

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX IIBETOB.

L P N o U A W

Jlabopamopnuie pabomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPa)XEHUS CBETOBOTO Jyya OT YyIJia
NaJICHUS.

2. M3yueHune xapaKTepuUCTUK U300paKEHUS MTPEAMETA B TUIOCKOM 3epKalie.

3. HccrnenoBanue 3aBUCUMOCTHU yrila MNPEJOMIIEHHS] CBETOBOIO Jy4ya OT yria
naJicHusl Ha TPaHUIE «BO3AYX—CTEKIIO».



4. TlomyueHue u300pa>keHUI C TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenre (GOKYCHOTO PACCTOSIHUS M ONTUYECKON CHIIBI cOOMparolen
JIUH3BI.

6. OIBITHI 110 PA3JOKEHUIO OEIOro CBETA B CHEKTP.

7. OnbITBl MO BOCHOPUATHIO LIBETA MPEAMETOB MPHU MX HAOIIOJACHUHM 4Yepe3
[IBETOBBIE (PMIIBTPBHI.

Pa3pnes 12. KBaHTOBBIC SIBJICHHS.

OmnswiTel Pezepdopaa u mutanerapHas mozenb aroma. Mogenb aroma bopa.
Hcenyckanne n nornomenre ceera atoMoM. KBaHTBI. JInHeHYaThIe CIEKTPBI.

PannoaktuBHOCTh. Anb(a, OeTa- U ramma-usznydeHus. CTpoeHue aTOMHOIO
anpa. Hyxionnas Mogenp aromHoro szapa. Msoronsl. PannoakTtuBHBIE
npespamienus. llepuon nonypacnana aTOMHBIX s1€Ep.

SAnepHsle peakiuu. 3aKOHBI COXPAHEHUs 3apsiOBOTO M MAacCOBOI'O YHCEI.
DOHeprusi cBsi3M aTOMHBIX sjep. CBA3b Macchl U 3Hepruu. Peakiuu cuHTe3a u
nesnenus siep. Mcrounnku 3eprun ConHia v 3BE3 1.

Snepnas sHepreruka. J[eMCTBUS pPagUOAKTHUBHBIX M3JIYYCHUW Ha KUBBIC
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4YEHHMS U MTOTJIOICHUS.

2. CHexTpsl pa3au4HbIX Ia30B.

3. Cnekrtp Bomopoaa.

4. Habmonenue TpekoB B kamepe BunbcoHa.

5. Pabora cuérunka HOHU3UPYIOIUX U3Ty4YEHUH.

6. Perucrpauus nznydeHus NpupoaHbIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnuie padomol u onvimol.

1. HaGnroneHue CIUTOMIHBIX U IMHEWYATHIX CIIEKTPOB U3ITYUECHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE JHEPIrUM YacCTULBI IO TOPMO3HOMY

nytu (1o gororpadusim).

3. H3MepeHue painoakTUBHOIO (POHA.

IHoBTOPUTEIBLHO-0000 1AM MOLYJIb.

[ToBTOpUTENBHO-00001IAIOINI MOYJIb IIPEIHA3HAYEH JIsl CUCTEMATHU3ALUN
U 0000mIeHHs  MPEeIMETHOr0  COAepX aHUsl UM  OmbiTa  JACSTEIbHOCTH,
NpUOOPETEHHOTO PU U3YUYEHUU BCETrO Kypca (PU3MKH, a TaKkKe I MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »3K3aMEHY M0 (u3uke A o0ydaromuxcs,
BBIOPABILIKUX 3TOT y4E€OHBIN MpEAMET.

[Ipy M3ydeHUn AAHHOrO MOIYJISI PEaTU3YyITCS U CUCTEMATU3UPYIOTCS BUABI
JEeSATENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYNBAETCS JOCTUKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  I[UIAHUPYEMBIX  pe3yJbTaTOB  OOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHass T'PAMOTHOCTb. OCBOCHUE HAaY4YHBIX METOJOB HCCIIEHOBaHUA



SBJICHUW TPUPOALI U TEXHUKH, OBJAJEHUE YMEHUSMH OOBSCHATH (PU3HMUECKUE
ABJICHUS, TPUMEHSAS T[OJYyYEHHBbIE 3HAHMs, peWaTh 3aJa4d, B TOM YHCIIE
KAUeCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHANTBHO AEATEIBHOCTHBIA XapakTep JaHHOTO pa3jiefia Peaan3yeTcs
3a Ccu€T TOro, 4YTOo OOydYarouIMecs BBIMOJHAIOT 3aJlaHusl, B KOTOPBIX UM
IpeIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHHWI pacro3HaBaTh M HAYYHO OOBACHSTH
duznyeckue sIBICHNUS B OKPYKAIOIIEH MPUPOJIE U TTOBCETHEBHOM KU3HH,

UCII0JIb30BaTh HAYYHbIE METO/Ibl UCCIEA0BAHUS (PU3UUECKUX SIBIECHUN, B TOM
YUCJIE JJISI HPOBEPKU TUIIOTE3 U MOITYUYECHHS TEOPETUUECKHUX BBIBOJIOB;

OOBSICHATh HAy4YHBIE OCHOBBI HAaMOOJEE BaXXHBIX JIOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, TPAKTUYECKOT O UCITOIb30BaHUS PA3JINYHBIX HCTOYHUKOB
SHEpPrUHd Ha OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUHU.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABICHO

Ha JOCTH)KEHUE JINYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30oBaTEIbHBIX
pEe3yJIbTaTOB.

B pesynbraTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIET0 00pa30oBaHUs

y obOyuatomierocs 0yayT copMHUpOBaHbl CIEAYIONINE TUYHOCTHBIE PE3YIbTATHI B
JaCTH:

1) mIaTpuOTHYECKOT0 BOCIIMTAHMS :

- MPOSIBJICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3nUecKol HayKu;

- [ICHHOCTHOE OTHOIIIEHHE K JOCTUKEHUSIM POCCUMCKUX YIEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJIEHUH OOILIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUN
bu3uKH;

- OCO3HAaHHE BAXKHOCTU MOPAIBHO-3THUYECKUX IPUHLUIIOB B JEATEIBHOCTH
Y4EHOrO;

3) 3CTEeTHYECKOr0 BOCIIUTAHUA:

- BOCHPHUATHE ACTETHUUECKUX KadecTB (PU3MUECKON HAyKU: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HAHHME IEHHOCTH (PU3MYECKOM HAyKW KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI PAa3BUTHS TEXHOJOTHM, BaKHEWIIEH COCTaBIISIOLIEH
KYJIbTYPHI,

- pa3BUTHE Hay4yHOW JIFOOO3HATEIBHOCTH, MHTEpECca K HCCIEN0BATENbCKON
NeSITENbHOCTH;

S5) <¢opvupoBaHusi  KyJbTYpPbl  310pOBbS M  3MOLHMOHAJIBLHOIO
0J1aromnoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe30macHoro ooOpas3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU MPaBWI OE€30IaCHOrO IOBEIECHHS Ha
TpaHCIOPTE, Ha JIOporax, C AJIEKTPUUECKUM U TEIUIOBBIM O0OpY/IOBaHUEM B
JIOMAIIIHUX YCIIOBUSX;

- copMHUpOBaHHOCTh HaBbIKa pe(ICKCUHU, NPU3HAHME CBOETO IpaBa Ha
OLIMOKY M TaKOTrO K€ MpaBa y APyroro 4esoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- AKTUBHOE Yy4YacTHE€ B PEUICHUM MPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTelbHOM  OpraHM3allid, TrOpojJa, Kpas) TEXHOJIOTUYECKON U



COLIMATbHOW HANpPaBIEHHOCTH, TPEOYIOIUX B TOM YHCIE M (PU3UUECKHX
3HaHUM;

e - MHTEpEC K MPAKTUYECKOMY U3YyUEHUIO Ipodeccuil, CBA3aHHBIX C (PUNKOM;

e 7)3KOJOrHYECKOT0 BOCTIUTAHUA:

e - OpHMEHTAlMsl Ha TMpUMEHEHUE (PU3MYECKMX 3HAHWUW A1 pElIeHUs 3aaad B
o0JlacTh OKpy»Xarouieil cpeapl, I[UIAHUPOBAHUS IIOCTYIIKOB M OLIEHKH HX
BO3MOJKHBIX MTOCIIEACTBUM JUIsl OKPY KaIOLIEH cpenbl;

e - OCO3HAHHE TJO0ATBHOIO XapakTepa SKOJOTHYECKUX MpoOJieM W MyTed HX

pEelICHHUS;

e 8) ajanTanum K U3MEHAIOUIMMCH YCJOBHAM COLMAJIBLHOM W NPHPOIHOM
cpelbl:

e - TOTPEOHOCTh BO B3aUMOJICWUCTBUU MPU BHINOTHEHUH HWCCIECIOBAHUM U
MPOEKTOB (M3UYECKOW HAMPaBICHHOCTU, OTKPBITOCTH OMNBITY W 3HAHUAM
ApYTHUX,

e - TIOBBIIICHUE YPOBHA CBOEHM KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO
JICITCIbHOCTD;

e - NOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM YHCII€ (OPMYIHPOBATH
U7IeH, MOHATHUSA, TUTIOTE3bI O PU3HMUECKUX 00BEKTaX U SABJICHUSAX;

e - OCO3HaHHE Ae(PHUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIacTH
busuKy;

e - IUIAHUPOBAHHUE CBOETO pA3BUTUS B MPUOOPETEHHWHU HOBBIX (PUINYECKHUX
3HAHWMU;

e - CTPEMJICHME aHAJM3UPOBATH U BBIABIISATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCTIONb30BaHUEM (PU3UUECKUX 3HAHUH;

e - OIICHKA CBOMX JEUCTBUM C YYETOM BIUSHMS HA OKPYKAIOIIYIO Cpendy,
BO3MOXHBIX TJIOOAJIBHBIX MMOCIEICTBUIA.

METANPEIAMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOoeHHsS TporpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o01rero oopazoBanus y odydaromierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
Pe3yJIbTaThl, BKIIFOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbIE ICUCTBU,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  y4eOHBIC  JICHCTBUS,  PETYJISATUBHbBIC
YHUBEPCAIbHBIC YICOHBIC TCHCTBUS.

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBHUSA

Ba3oBble Jjoruueckue J1eMicTBUA:
e BBISABIATH U XapaKTEPU30BaTh CYIIECTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BIIEHUN);



yCTaHABIMBATh CYIIECTBEHHBIN NMPHU3HAK KJIacCU(PUKAIINHA, OCHOBAHHMS JIJIS
000011IeHNs U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTHBOPEUHS B pacCMaTpUBaEMbIX (hakTax,
JTAHHBIX U HAOJFOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SIBIICHUSIM;
BBISIBIISITh TIPUYMHHO-CIICJICTBCHHBIC CBSI3M TNPU HM3YUYCHUH (HU3UICCKUX
SIBIICHUH W TIPOIIECCOB, JEIaTh BBIBOJBI C MCIOIb30BAHHEM JICTYKTUBHBIX
U WHIYKTUBHBIX YMO3aKJIIOUCHHM, BBIJIBUTaTh THIIOTE3Bl O B3aUMOCBS3SX
(U3UYCCKHUX BEIIMYHH,

CaMOCTOATENIbHO BBIOMpATh CHOCOO peleHus ydyeOHoW (u3nueckoin
3a/1aun (CpaBHEHHE HECKOJIBKMX BAapHWAHTOB pEIICHUS, BBIOOp HamboJjee
MOJIXOJISAIIETO ¢ YIETOM CaMOCTOSITCIIBHO BBIICIICHHBIX KPUTCPHEB).

ba3oBble HcCJIea0BaTC/IIbCKHUE I[eﬁCTBHH:

MCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIIbCKUI HHCTPYMEHT ITO3HAHMSI,
MIPOBOJIUTH IO CAMOCTOSTEIBPHO COCTABIICHHOMY IIJIaHY OIIBIT, HECIOKHBIN
bu3nuecKknil SKCIEPUMEHT, HEOOJIBIIOE HCCIENOBaHUE (PU3UYECKOTO
SIBJICHUS,

OIICHWBATh HAa TPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(OPMAIIHIO,
TIOJTYYCHHYIO B XOI€ UCCIICIOBAHUS WU DKCIICPUMEHTA,;

CaMOCTOATENHEHO (POPMYIHPOBATH 0OOOIICHHSI U BBHIBOABI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOACHHUS, OTIbITa, UCCIICIOBAHUS;

NPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIIee pa3BUTHE  (HUIUICCKUX
MIPOIIECCOB, a TAK)KE BBIBUTATH MPEATIONOKECHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

PabGora ¢ unpopmanmeii:

NPUMEHSATh Pa3Iu4yHbIe METOAbI, HHCTPYMEHTBI U 3alPOCHI IPHU MOUCKE U
orOope MHPOPMALMK WIM JAHHBIX C Y4YETOM MPEIOKEHHON y4dyeOHOI
¢uznyeckoil 3a1auy;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMAIbHYIO (OpMYy MpPEACTABICHUS
UHpoOpMaMu M WUIIOCTPUPOBATh pEHIAEMbIE 3a7aud  HECIOXKHBIMU
CXeMaMH, AMarpaMMaMu, HHOW rpaduKoi U X KOMOMHALIMSAMU.

KoMMyHHKaTHBHbBIE YHHUBEpPCAJbHbIE Y4eOHbIe eiCTBUS:

B XoAe OOCYyXJAeHUs Y4eOHOro MaTepualia, pe3yJbTaToOB J1a0O0paTOPHBIX
paboT 1 MPOEKTOB 3aJaBaTh BOIIPOCHI 11O CYHIECTBY O0CYKIaeMOIl TEMBI U
BbICKAa3bIBaTh HJIEW, HAllEJICHHbIE HA pEIICHHE 3a/layd M IOAJIep KaHue
0J1ar0’KeIaTeIbHOCTH OOIIEHUS;

COTOCTABNATh CBOM CYXKICHHUS C CYXACHHSIMH JPYIrUX YYaCTHHUKOB
auasnora, 0OHapyKUBaTh Pa3INuUe U CXOACTBO MMO3UIIHIA;



BBIPAJKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
nyOJIMYHO MPEJCTABIATH PE3YIbTAThI BBIIOIHEHHOIO (PU3UUECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEOBAHMSI, IPOEKTA);

NOHMMaTh W HUCIOJb30BaTh  MpPEUMYyIIEcTBA  KOMaHIHOM U
UHAUBUIAYAIbHOM pabOThl MpU PEUIEHUHM KOHKPETHOW (HU3MUEeCcKOr
pOOJIEMBI;

PUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBAThH JIEHCTBHS
no e€ JOCTIDKEHHUIO: pAaclpeieNsiTh pOiH, OOCYKIaTh MPOLECCH U
pe3yJIbTaThl COBMECTHOM paboThI, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJIEH;
BBINOJHATH CBOIO 4acTh pabOThI, TOCTUrasi KAYECTBEHHOIO pe3ynbTara Mo
CBOEMY HAIPABICHUIO M KOOPAMHHUPYS CBOM JEUCTBUSA C JAPYTHMH
YJIEHaMH KOMAH/IbI;

OLICHMBATh KayeCTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENIbHO COPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICUCTBHUSL.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBLHBIC yqeﬁﬂme I[eﬁCTBHH

CaMoopraHmaum{:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYyalMsIX, TPEOYIOLIUX
JUIs perieHust GU3NYecKux 3HaHU;

OpPUEHTUPOBATBCA B  PA3NMYHBIX IOAXONAaX MPUHATUS  PEIICHUU
(MHOIMBUAYaTbHOE, NPUHATHE PELICHUS B TpPYIIE, NPUHITHE PEIICHU
TPYIIION);

CaMOCTOSITENILHO COCTaBJIATh aITOPUTM pellleHusl (pU3NUecKon 3a1au Win
IUIAHA KCCJIEAOBAHUS C YYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEW, ApTYMEHTHUPOBATH MPEJIaracMble BApUAHTHI PEICHUM;
JieN1aTh BbIOOP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SJMOLMOHAJIbHbIH HHTEJJICKT:

JIaBaTh aJIEKBaTHYIO OLEHKY CUTyalluu U Npejarath IiaH €€ N3MEHEHHUS;
OOBSICHSITh ~ MPUYUHBI  JTOCTUXKEHUSI  (HEJOCTHUXKEHMs) Pe3yIbTaToOB
NeSTEeNbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJIHEHUS
¢u3nyeckoro HMCCIEAOBaHHUA WM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSTENbCTB, W3MEHUBLIMXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIN U YCIOBUSIM;

CTaBUTh ce0sl Ha MECTO JPYroro 4ejaoBeKa B XOJE CIOpa WU AUCKYCCHUU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHMSI U JIOTUKY JPYTroro;
NpU3HABATh CBOE MPABO Ha OMIMOKY MpU pelieHuu (PU3UYECKUX 3a/1ay Uu
B YTBEPKIECHHUAX HAa HAYYHbIE TEMBI U TAKOE K€ MPABO JPYroro.



IHHPEAMETHBIE PE3YJIbTATDBI

K xoHiy oOyueHus B 7 Kjiacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM:

UCTIONB30BaTh  MOHATHS: (U3MUECKHME ¥  XUMHYECKHUE  SIBICHMSA,
HaOJI0IeHNE, IKCHEPUMEHT, MOJEIb, TUIIOTE3a, €AMHUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSHMS BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOEe [IBHKEHUE (paBHOMEPHOE,
HEPABHOMEPHOE, NPSIMOJIIMHEWHOE), TPACKTOpHUs, paBHOACHCTBYIOIIAs
cuna,  gaedopmanus  (ympyras, rIacTU4ecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuaTh sBieHUS (AuQQy3usi, TEIIO0BOE ABIKEHHUE YAaCTHIl BEIIECTBA,
paBHOMEpPHOE  JIBIDKEHHE, HEpaBHOMEPHOE JBW)KCHHE, HHEPIHS,
B3aMMOJEHCTBHUE TEJl, paBHOBECUE TBEPABIX TEN C 3aKPEIUIEHHON OCBIO
BpallleHus, IMepefaya JaBiCHUS TBEPABIMH TeJIaMH, >XKUAKOCTSIMHU U
razamu, arMocepHOe JaBJCHHE, IUIaBaHME TeJ, IPEBpAIICHHUS
MEXaHWYECKOW DHEPIrHH) MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB WU HA
OCHOBE OTIBITOB, JEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,
pacrmo3HaBaTh NPOSBICHHE HM3YYEHHBIX (U3MUECKUX SIBICHUNH B
OKpY)XKaloIlleM MHpE, B TOM 4YHCiIe (PUIUUYECKUE SIBICHUS B MPHUPOJE:
OpUMEPHl JBIKEHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKMBOM M HEXHUBOU
OpUpoae, ACUCTBUE CUJIBI TPEHMsT B IPHUPOJIE U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJICHMs HA KUBOM OpPraHM3M, IUIaBaHUE PbIO, pblyard B
TeJIe YeJI0BeKa, MPH ITOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yU4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBICHUIA;
OIUCHIBaTh U3yYEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBICHMS, UCIIOIb3Ys
¢u3nyeckue BeNMUMHBI (Macca, OOBEM, IUIOTHOCTh BELIECTBA, BPEM,
IyTh, CKOPOCTh, CPENIHAS CKOPOCTb, CHUJIa YNPYTrOCTH, CHUJIa TSHKECTH, BEC
Tena, CWJia TpeHus, JAaBieHue (TBEPAOro Tena, >KHUAKOCTH, rasa),
BBITAJIKMBAOINAsl CHJIa, MEXaHWYecKas padoTa, MOITHOCTb, TIEUO CHIIBI,
MOMEHT CWIbl, KO3()(QUIMEHT TOJE3HOTO JEWUCTBUS MEXAaHU3MOB,
KUHETUYECKasi W TOTEHIMalbHas SHEPTus), MpH OMNHCAHUU MPABUIBHO
TPaKTOBAaTh  (PU3UYECKUII  CMBICT  HCHONB3YEMBIX  BEIMYWH, UX
0003HAaYeHUsI W €IUHMIBI (U3HYECKUX BEIWYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTHMHU BEIUYMHAMM,
CTPOUTH IpaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBa Tel, (PU3UYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBUJIa CIOXKEHUs CWII (BAOJb OAHOW MpsMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, NpaBWIO paBHOBecUsl pblyara (0J10Kka),



«30JIOTO€ TPABWIJIO» MEXAHWKH, 3aKOH COXPaHEHUs MEXaHUYeCKOU
OHEPruu, MpU HSTOM JaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKoHa W
3alUChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBIEHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyalud MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh MIPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE U3 1-2
JIOTUYECKHUX IIaroB ¢ OMopoil Ha 1-2 M3y4eHHBIX CBOWMCTBA (PU3UUECKUX
SBIICHUH, (PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacu€rHble 3a7auyd B |—2 JEHCTBUS, HWCMHOJB3YysSd 3aKOHbBI U
dbopMybl, CBsi3bIBarONIME (DU3MYECKHUE BEIMYMHBI: Ha OCHOBE aHalu3a
YCIIOBUS 3a/1auy 3aIlMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUECKUE
BEIWYMHBI B (HOPMYJIBI M TMPOBOIUTH PACUETHI, HAXOAWTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIsl PELIEHUs 3a/1ay, OLIEHUBATh PEATMCTUYHOCTh
MOJIy4YeHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TPH TOMOIIU
(¢u3nYecKuX METO/I0B, B OIMCAHUU UCCIIEIOBAHUS BbIIEISATh IPOBEPSIEMOE
OpeanonoxeHue  (TMIOTE3y),  pa3iuyaTh U UHTEPIPETUPOBATh
NOJIYYEHHBIA pe3yJbTaT, HAXOAWTHh OIIMOKM B XOJAE OMNbITa, JeJaTh
BBIBOJIbI 110 €r0 pe3yJibTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
bu3nIeCKuxX CBOIICTB TeJl: (dhopmyIupoBaTh MPOBEPSIEMBIE
NPEANONI0XKEHUs, COOMpPATh YCTAHOBKY U3 MPENI0KEHHOI0 000PYy10BaAHMS,
3aMKUChIBATh X0/ ONBbITa U (POPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATh TPAMBIE U3MEPEHUS PACCTOSAHMS, BPEMEHHU, MacChl Tela,
0o0b€Ma, CHIBl M TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX U
nu(poBBIX NPUOOPOB, 3aAMUCHIBATh I[OKa3aHUS NOPUOOPOB C YUYETOM
3a1aHHOM a0COIFOTHOM MOTPEITHOCTH U3MEPEHUH;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3MUYECKON BETUUYHUHBI OT
IpYro € WCIONb30BAHUEM IMPSMBIX H3MEPEHUN (3aBUCHUMOCTH IIyTH
PAaBHOMEPHO JBHXKYIIEroCs Tela OT BPEMEHU JIBMXKEHMSI Teja, CHUIIbI
TPEHUS CKOJILKEHHSI OT Beca Tejla, KadyecTBa 00pabOTKH MOBEPXHOCTEH Ten
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOAAN CONPUKOCHOBEHMS TEIN, CUIIBI
YOPYTOCTUA OT YJIMHEHHS TMPY>KUHBI, BBHITATKUABAIONICH CHIIBI OT 00BhEMaA
NOrpy>KEHHOM YacTH TeJa U OT IUIOTHOCTH >KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT IIYOUHBI, HA KOTOPYIO NOTPY>KEHO TeJo, YCIOBUN
IUTABaHUSl TEJ, YCIOBUW paBHOBECUS pblyara U OJOKOB), y4acCTBOBaTh B
IUIAHUPOBAHUM Yy4e€OHOrO0 HCCIEAOBaHUS, COOUpAaTh YCTAaHOBKY U
BBIMIONHATh W3MEPEHUs, CJleaysl MPENJoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCMMOCTH (DU3MYECKHUX BEJIUYUH B BHUJIE



NPEIOKEHHBIX Ta0NuIl U TpaduKOB, AeNaTh BBIBOJABI MO pe3yibTaTaM
UCCJIeIOBaHNUS;

INPOBOJIUTH KOCBEHHbIE H3MEPEHMs] (PU3MUECKMX BEJIWYUH (IUIOTHOCTH
BEIIECTBA KUAKOCTU UM TBEPAOrO Tela, CWIA TPEHHS CKOJIbKCHHS,
JaBJICHWE  BO3/yXa, BBITAIKUBAIONIAs CWiIa, JEHCTByMOImas Ha
NOTPY>KEHHOE B KUIKOCTh TeNno, KOA(D(UIMEHT IMOJIE3HOro JeHUCTBHUS
NPOCTBIX MEXaHU3MOB), CleAysd MNPEII0KEHHON WHCTPYKIUHU: TIpH
BBIMIOJITHEHUH HU3MEPEHUM cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUMCIISITh 3HAYEHNE ICKOMOW BEITUYMHBI,

coOJII01aTh MpaBUjIa TEXHUKK 0€30MaCHOCTH MPH padoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB!
BEChl, TEPMOMETpP, JWHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIYar, MOJBWKHBINA U HEMOABMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKkTepu30BaTh MPUHLMIBI  JIEHCTBUS  M3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmucaHus (B TOM 4YHUCIE:
NOJIIMITHAKY, yCTPOWCTBO BOAOIPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, TTOPIITHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SIBICHUN U HEOOXOAMMbIe (PU3NYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOANTH  TMpUMEpPHl  (HAaXOAWTh HWHPOPMALMIO O  MpHUMEpax)
NPAaKTHYECKOTO HUCIONIb30BaHUsl (DU3MUECKUX 3HAHWK B TOBCEIHEBHOU
KU3HM U1l obecriedeHrs 0€301acHOCTH MPU OOpallleHUuU ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3[0POBbS U COOJIOICHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHHS B OKPY’KaIOIIEH Cpee;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HHpopMauuu B HHTepHere B
COOTBETCTBHHM C 33JJaHHBIM MTOMCKOBBIM 3alpOCOM, HA OCHOBE UMEIOITUXCS
3HAHUW M TyTEM CpPAaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
UHPOpPMAIMIO, KOTOpas SBIAETCS MNPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHIMIOJIHEHUH YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3MUECKOro COAEpkKaHMs, CIPaBOYHBIE MaTepHAaIbI,
pecypcbl cetn MHTEpHET, BIageTh NpUEMaMH KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus HH(POpPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co371aBaTh COOCTBEHHbBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIECHUSI Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpMAIUU (PU3UIECKOTO COACPKAHUSA, B TOM
qucine MyOJu4HO JeNaTh KpaTKHe COOOIIEHUS O pe3yibTaTax MPOEKTOB
WIA Y4eOHBIX HCCICNOBAHUN, TPU OSTOM TPAaMOTHO HCIOIB30BAThH



U3YYEHHBIM TOHATUHHBIM anmapaT Kypca (QU3MKH, CONPOBOXAATh
BBICTYIUICHUE IIPE3CHTALUEH;

IOpU BBINOJIHEHUM Y4YEOHBIX IMPOEKTOB W HCCIEJOBAHMN paclpenesiTh
00s3aHHOCTH B TPYyNIE B COOTBETCTBMU C IOCTABICHHBIMU 33Ja4aMH,
CIEIUTh 3a BBINOJHECHHEM IUIAHA JCHUCTBHUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JEATEIBHOCTb  IPYNNbl,  BBICTPAaWBAThH
KOMMYHHUKAaTUBHOE B3aUMOJECHCTBUE, YYUTHIBASI MHEHUE OKPYIKAIOIIUX.

K xoH1y 00yueHus B 8 KJiacce mpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BaTh NMOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNIMYECKUE U
amMop(HbBIE TeNa, HACHINICHHBIM W HEHACHIIICHHBIM TMap, BIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS] SHEpPrusi, TEIUIOBOM JBHUrarelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl, IJIEKTPUUECKOE MMOJIe, TPOBOIHUKU
U JURJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE MOJIE;
paznnyath SBJIEHUS (TEIIOBOE PAacCUIMPEHUE M CKaTHhe, TeIrionepeaaya,
TEIJIOBOE PABHOBECHE, CMAauMBAHUE, KANUJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIIUS, TUIaBJICHUE, KpHUCTauin3anus (OTBEpJEBaHUE), KHUIICHUE,
Teronepeaaya (TErIONPOBOAHOCT, KOHBEKIIUS, U3IIyYEHUE),
AIIEKTpU3AIUs TEJ, B3aUMOJEHUCTBUE 3apsAIOB, ACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJCHUCTBUE MATrHUTOB, JICHCTBUE
MarHUTHOT'O TOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHuTHAsT UHIYKIWS)
[0 ONUCAHMKD HMX XApPAaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SIBIICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MUECKUX  SBICHUU B
OKpY)KalollleM MHUpPE, B TOM 4YHuCIe (U3NUECKUE SBJICHUS B IPHUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUIAPHBIE SBICHHUS B IPUPOJE,
KpUCTAJIbI B mpupone, uziydeHue CoiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, DJIICKTPUIECKUE
SABJICHUSI B atrMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3emuid, Apeid MOII0COB, POJIb MAarHUTHOTO MOJs ISl JKU3HU Ha
3emuiie, MONSIPHOE CUSTHUE, TIPU ITOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4e0HYI0, BBIACIATHh CYIIECTBEHHBIE CBOMCTBA (TIpHW3HAKH) (PU3WUECKHUX
SIBIICHU;

ONKCHIBATh U3YUECHHBIE CBOMCTBA T€l M (PU3MUECKHUE SIBJICHUS, UCIIONIb3YS
dbusznueckue BEIMUHUHBI (TEMIIEpaTypa, BHYTPEHHSISI YHEPTHUsl, KOJTUIECTBO
TEIJIOThI, yJelbHas TEIUIOEMKOCTh BEIECTBA, YAEIbHAs TEIUIOTa
IJIaBJICHUS, yJeNbHAas TeIUIoTa MapooOpa3oBaHMs, YAElIbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JEWUCTBUS TEIUIOBOU



MallHbl, OTHOCHUTENIbHAsI BIAXKHOCTb BO3AYyXa, JJIEKTPUUECKHUH 3aps,
CUJa TOKa, JJIEKTPUYECKOE HAIPSKEHHUE, CONMPOTHBJIECHUE IPOBOJHUKA,
yIeIbHOE  CONpPOTUBIEHHWE  BEIIeCTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOr0 TOKA), TMPU  ONHUCAHUU MPABUIBHO TPAKTOBATH
(U3HYECKUIl CMBICII MCHOJb3yEeMbIX BEJIWYMH, 0003HAUEHUS M EOUHULBI
(bu3MUecKX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
Gbu3NUecKyl0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTHh TIpauku
W3YYCHHBIX 3aBHCUMOCTEH (PU3NYECKUX BEITUYHH,

XapaKTepHU30BaTh CBOMCTBA Ted, (PU3MYECKUE SIBJIEHUS M IPOLECCHI,
UCIIONIb3Yys OCHOBHBIE IOJOXKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOopUn
CTPOCHMS BEIIECTBA, MPUHIMUI CYNEPHO3ULINHU TOJNIEH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHHMs 3apsa, 3akoH OMa i1 yJacTKa LEenH, 3aKOH
JIxoyns—Jlenna, 3aKkOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJHMPOBKY 3aKOHA M 3alKChIBATH €r0 MaTEeMaTHYECKOe
BBIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOLECChl W CBOICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyalud NPAKTUKOOPHUEHTHPOBAHHOI'O XApPaKTEpa: BBIABISATH
NPUYUHHOCIEICTBEHHBIE CBS3U, CTPOUTH OOBSCHEHUE U3 1—2 JOrH4ecKux
IaroB ¢ onopoi Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUM,
($u3nYecKuX 3aKOHOB WIH 3aKOHOMEPHOCTEI;

pemiath pacu€THble 3a7auyd B 2-3 JEHUCTBUS, HWCMOJb3YysSd 3aKOHbI U
dbopmyIibl, CBs3BIBaIONINE (DU3NUECKHME BEIUYUHBI: HAa OCHOBE aHalu3a
YCIIOBUSl 3aJlauyd 3alKChIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUIS  peIIeHUs 3a7a4d, BBIOUpPATh 3aKOHBI U  (POPMYIIHI,
HeoOXomuMble sl €€ pemieHus, MPOBOAWTH PacuéThl W CPAaBHUBATHh
NOJIyYEHHOE 3HaUYE€HHE (PU3NUECKON BETUUYHMHBI C U3BECTHBIMU JJAHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pEHIUTh MpPU TOMOIIU
bu3nuecKMX METOAOB, HCIONB3YSl OMHCAHUE WCCIEIOBAHUS, BBIICIATH
IPOBEPAEMOE MPEANONOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOPSAKa
NIPOBE/ICHUS UCCIEA0BaHUs, 1€JaTh BHIBObL;

OPOBOJUTH OMBITHI MO HAOMIOAEHUIO (PU3UYECKUX SIBICHUNA WM
(bu3nUecKX CBOMCTB Tel (KaNWIISIPHBIC SIBICHMS, 3aBUCUMOCTD JIaBJICHUS
BO3JyXa OT €ro o0béma, TEMIEPATYPbl, CKOPOCTU MPOLIECCA OCTHIBAHUS U
HarpeBaHUsl TPU M3JIYUYCHHH OT I[BETa H3JIy4arolle (TMOorjomaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJIbI OT TEMIEPATYPhl KUIAKOCTH U
wionaan €€ TOBEPXHOCTH, DJIEKTpH3aluus Tel U B3aUMOJEHUCTBHUE
ANEKTPUUYECKUX 3apS0B, B3aUMOJECHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX TIOJIEH TMOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MarHUTHOrO MOJS Ha MPOBOAHUK C TOKOM, CBOMICTBA 3JIEKTPOMArHUTA,



CBOMCTBa DJIEKTPOJABUTATENsl TOCTOSHHOIO TOKa): (HOpMyIHUpOBaTh
IpOBEpsAEMbIE MPEANON0KEHUS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOT O
000py0BaHUsl, OMMUCHIBATH XOJ1 ONBITA U (POPMYITUPOBATH BHIBOIBI;
BBITIOJIHATH ~ TPSMBIE  W3MEPCHHsS]  TEMIEpPaTyphbl, OTHOCHUTEIHHOUN
BJIQXHOCTH BO3/yXa, CHJIbl TOKA, HAIpPSOKEHUS C HMCHOJIb30BAHUEM
aHAJIOTOBBIX MPHUOOPOB U JATYMKOB (DU3MUECKUX BEJIMYWH, CPABHUBATH
pe3ynbTaThl U3MEPEHUI ¢ YUETOM 3aIaHHON aOCOTIOTHON MOTPEIIHOCTH;
IPOBOJUTH UCCIEA0BAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIIMYHUHBI OT
Opyrod ¢ MCHOJb30BAaHUEM TMPSAMBIX U3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJIECHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAN TMOMEPEYHOro
CEUEHHMS U Y/ACIbHOI'0 COMPOTHUBIICHUS BEIIECTBA MPOBOAHUKA, CUITBI TOKA,
UAYNEro 4epe3 MPOBOJHMK, OT HANps)KEHHs Ha IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIbBHOTO M  MNapaJUIeIbHOTO  COEAMHEHUHN
IPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUS, Clelys NpPEIJI0KEHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCHMOCTH B BHUIE TaOMUI] W TPadUKOB,
JIeJIaTh BBIBOJBI 110 PE3YJIbTATAM HCCIEAOBAHUS;

IPOBOJUTh KOCBEHHbIE HW3MEpeHUs (PU3NYECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh  BEIIIECTBA, COMPOTUBICHUE TMPOBOJHMKA, padboTra U
MOIITHOCTh 3JIEKTPUUECKOr0 TOKA): IUIAHUPOBATh H3MEPEHHs, COOUpAaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CJENysl NPEIJI0KEHHON HWHCTPYKLHH, U
BBIYHCIIATH 3HAUCHUE BETMUNHBI,

cOOJII0/1aTh MpaBUjIa TEXHUKK 0€30MaCHOCTH MU padoTe ¢ 1abopaTopHBIM
00opy10BaHUEM;

XapaKTepU30BaTh TPHUHIMIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONucaHusd (B TOM YHUCJE:
CUCTEMa OTOIUIEHMsI JJOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETYMK DJIJIEKTPUUECKOW 3HEPrUH, 3JIEKTPOOCBETUTEIIBLHBIE
nprOOpPHI, HATPEBATEIBHBIC AIEKTPOIIPUOOPHI (MPUMEPHI), DICKTPHICCKUE
NPEeI0XPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMSI O CBOMCTBAX (PU3MYECKHUX SIBICHUN U HEOOXOIUMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IIPOCTbIE TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTEIbHBIE
npuOOpel O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETpP, TEPMOC, TCUXPOMETP, TUTPOMETP, JBUraTeilb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTAaT), COCTABIIATh CXEMBI 3JIEKTPUUECKUX
Henen ¢ MocjaeaoBaTeNbHbIM U MAPaJUIEIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pa3nuyasi yCJI0BHbIE 0003HAUYECHHSI 3JIEMEHTOB JIEKTPHUUECKUX LIETICH;



NPUBOANTH  TMpUMEphl  (HAXOAWTh HWHPOPMAIMIO O  MpHUMEpax)
NPAKTUYECKOTO HCIONb30BaHUS (PU3MUECKHX 3HAHUM B TOBCEIHEBHOM
KU3HU U1l obecriedeHnss 0€30MacHOCTH MPU OOpallleHUuU ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3[0POBbS U COONIOACHUA
HOPM 2KOJIOTUYECKOTO MOBEACHHS B OKPY’KaIOIIEH Cpee;

OCYUIIECTBJIATh MOUCK HHPopManmu (U3UUECKOTO COAEpk aHUS B
WNuTepHere, Ha OCHOBE HUMEIOIIMXCA 3HAHUM © TYyTEM CpaBHEHMS
JIOTIOJIHUTENBHBIX ~ UCTOYHUKOB  BBIACNIATh HMH(POPMAIUIO, KOTOpas
SIBIIICTCS] IPOTHUBOPEUMBON MIIM MOXKET OBITh HETOCTOBEPHOI;
UCIIOJIb30BaTh MPH BHIMIOJIHEHUH YYEOHBIX 3aJaHUM HAy4HO-TIOMYJISIPHYIO
JUTEpaTypy (PU3UYECKOrO0 COJEp)KaHWs, CHPABOYHBIE MaTepHalbl,
pecypcbl cetn MHTEpHET, BIageTh NpUEMaMH KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPATKHUE YCTHBIE COOOIICHHS,
0000mast uHOpMAIUI0O U3 HECKOJIBKUX HCTOYHUKOB (HU3HUUECKOTO
COJEpKaHusi, B TOM UHCIE MYyOJUYHO TPEACTABIATh PE3yJIbTaThl
NPOEKTHOM WJIM MCCIIEeNOBATENbCKON JEATEIHLHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TMOHATUIHBIA anmapaT Kypca (u3ukw,
COMPOBOXK/IATh BHICTYIUICHHUE MPE3EHTAIUEH;

OpU BBINOJHEHUH YYEOHBIX IPOEKTOB W HCCIEIOBAHUM (PU3NUECKUX
NPOIIECCOB PACTIPEACTATh OOS3aHHOCTH B TPYMNNE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 3aJ]a4aMH, CJICIUTH 32 BBHIMIOJIHCHWEM IUTaHA JCHCTBHUI U
KOPPEKTHUPOBAaTh €ro, aJeKBAaTHO OILICHUBaTh COOCTBEHHBIM BKJIaJ B
JeSITeNIbHOCTh TPYIIIBI, BEICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE,
HPOSIBIISiSt TOTOBHOCTH pa3peliaTbh KOH(INKTHL.

K xoHiy o6yuenus B 9 kjacce npeaMeTHbIe pe3ybTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHSATHUS: CUCTEMa OTCYE€Ta, MaTepuajibHas TOYKa,
TPACKTOpPHsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBWKECHUS, Iedopmarius
(ympyrasi, macThyeckasi), TpPEHUE, IEHTPOCTPEMHUTEIIbHOE YCKOpPEHUeE,
HEBECOMOCTh M TEPErpy3KH, LEHTP TSKECTH, a0COIIOTHO TBEPJOE TEIIO,
IEHTP TSDKECTU TBEPJOTO Tella, paBHOBECHE, MEXaHUYECKUE KOoJIeOaHus u
BOJIHBI, 3BYK, WH(PA3BYK M YJIbTPA3BYK, JJICKTPOMArHUTHBIC BOJIHEI,
IKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATbHO30PKOCTb,
CIIEKTPHI UCITYCKAaHUS W TIOTJIONIEHUS, ailb(da, OeTa- U raMma-u3ydeHus,
W30TOIIbI, SIIEpHAst SHEPTETUKA;

paznuyath siBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIUHEUHOE
JBI)KCHUE, DPABHOYCKOPEHHOE MPSIMOJUHENMHOE JIBUXKEHHE, CBOOOIHOE
najZieHue Tell, pABHOMEPHOE JIBIXKEHHE 10 OKPY>KHOCTH, B3aUMOJIEUCTBUE



TE€J, PEaKTUBHOE JBHXKEHUE, KOJeOaTeNnbHOE IBM)KEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE ABUKEHUE, OTPAKEHUE
3ByKa, MPSMOJIMHEMHOE paCIpOCTpaHEHUE, OTPAKEHHE M MPEIOMIICHUE
CBeTa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHUE OEIOoro CBeTa B
CHEKTp ¥ CJOXEHHE CHEKTPaJbHbIX IIBETOB, JUCHEPCHUSA CBETA,
€CTECTBEHHAsI PaJUOAKTUBHOCTH, BO3HWKHOBEHHUE JIMHEHYATOTO CIEKTpPa
U3JTYYEHHUS ) 110 ONTMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh TMPOSIBICHHE H3YyYEHHBIX (U3MUECKUX  SBICHUN B
OKpyXaromeM Mupe (B TOM 4yucie (PU3NYECKHe SIBICHUS B TPHUPOJE:
NPWIKMBBI U OTJUBBI, ABMXKEHHUE MIaHeT COTHEYHOW CUCTEMBI, pEaKTUBHOE
JIBMKCHUE JKUBBIX OpPraHU3MOB, BOCIPHUSITHE 3BYKOB IKUBOTHBIMH,
3eMJICTPSCEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 05XO, IIBETa Te,
ONTUYECKUE SIBICHUA B TMPHUPOJAE, OMOIOTHUECKOe JEWCTBHUE BUIMMOTO,
yIbTPa(UONIETOBOTO W PEHTTEHOBCKOI'O HW3JIYYEHHH, €CTEeCTBEHHbIN
paZMoOaKTUBHBIM (OH, KOCMHUYECKHE JIy4yH, PaJHOaKTUBHOE H3Iy4YCHHE
OPUPOIHBIX MHHEPAJIOB, JCHCTBHE pPATMOAKTHUBHBIX W3Iy4YeHUH Ha
OpPraHM3M YeNOBeKa), MPH ATOM NEPEBOANTHh NMPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHbIE CBOMCTBa (TpHU3HAKH) (DU3MYECKUX
SIBJICHUM;

OIHCHIBaTh M3yYEHHBIC CBOMCTBA TeNl U (PU3NUYECKUE SIBICHHS, UCIIOIb3YS
¢u3nyeckue BETUYMHBI (CpeIHSS W MTHOBEHHAs CKOPOCTh Tella TIpHU
HEPABHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEepeMEIleHUue, MyTh, YIrJIoBas
CKOpOCTb, CHJIa TPEHHUS, CWIa YINPYroCTH, CHJIa TSKECTH, YCKOpEHHE
CBOOOMHOIO TMAJCHHs, BEC Tela, HWMIYJIbC TeNa, HMIIYJIbC CHIIBI,
MeXaHW4ecKass paboTa W MOIIHOCTh, MOTEHIMAIbHAS JHEPrusl Tena,
MOJHSATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMATbHASI DHEPTHUS CKATOU
NPYXXUHBI, KUHETUYECKas HHEPrusi, TOJHAs MeEXaHH4YecKas »JHepTus,
NEPUOJ M YacToTa KoieOaHuM, IMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTeb MPETOMIICHUSI CPEMbl), TP OMHCAHUH
NPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOIb3YEMbIX BEIUYMH,
0003HAaUEHUS W ENUHHIBI (U3MYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PM3UYECKYIO BEIHUUHY C APYTUMHU BETUYHMHAMH,
CTPOUTH IPaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYNH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3UUECKUE SBJICHHUS U TMPOLECCHI,
UCTOJb3Ysl 3aKOH COXPAHEHUS PHEPIHH, 3aKOH BCEMHPHOTO TATOTEHMS,
OPUHLUIT CYNMEPHO3UIMH CWUJI, MNPUHIUI OTHOCHUTENbHOCTH [amumes,
3akOHbl HBIOTOHA, 3aKOH COXPAaHEHUS HMITYJIbCA, 3aKOHBI OTPAXKEHUS U
NPETIOMJICHUS CBETA, 3aKOHBI COXPaHEHHS 3apsA0BOI0 M MaCCOBOT'O YHCEI



IpU SACPHBIX PEAKIHSIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIIUCBIBATH €0 MAaTEMAaTHUUECKOE BBIPAKEHUE;

OOBACHATh (PU3NYECKUE NPOLECChl W CBOICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyalllid MPaKTUKOOPHUEHTHPOBAHHOT'O XapaKTepa: BBIABIATH
NPUYUHHO-CIIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKHUX
IIaroB C ONOpod Ha 2-3 M3YyYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHU,
(¢u3nyecKuX 3aKOHOB WIH 3aKOHOMEPHOCTE;

pemaTh pacuy€THple 3anayd  (OMHMparoUIMecss Ha CUCTeMy H3 2-3
ypaBHEHUI), UCTIONB3YSl 3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (PU3HUECKUE
BEIIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/Jayd 3alMChIBaTh KpPaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOLINE WIM M30BITOUYHBIC JTaHHBbIE, BHIOHWPATh
3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE AJIS PELICHUS], POBOIUTH PACUETHI U
OLICHMBATh PEATUCTUYHOCTh TMOJYYEHHOTO 3HAYCHUA (PHU3UUIECKOU
BEJIMYUHBL

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXKHO PpEIIUTh MpU TOMOLIH
¢u3nyecKux METO/IOB, MCIIONIb3Yysl OMHCAHME HCCIEIOBaHUs, BBIACIATH
IpoBEpsieMOe  TPEANOIOKEHUE, OICHUBATh MPABWIBHOCTh MOPSIKA
NPOBEIACHHUS  WCCIEAOBAaHWsA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
(¢u3nueckux CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbioToOHa, 3aKkoHA
COXPaHEHHUs HDHEPrUuM, 3aBUCHUMOCTh TMEpHOAa KoJIeOaHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMILTUTY/Ibl MaJIbIX KOJIEOaHWM, MPSAMOJIMHENHOE paclpOCTPAHEHUE CBETA,
pas3ioxeHue Oenoro cBera B CIEKTp, M3YYEHHE CBOMCTB M300pakKeHHs B
IUIOCKOM 3€pKajie M CBOWMCTB HM300pa)K€HUsl MpeaMera B coOuparomiei
JuH3e, HAOMIOJCHHUE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3ITYUCHHS):
CaMOCTOAATENILHO  COOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0Opy/lOBaHUS, ONUCBHIBATH XOJ ONbITAa M  €ro  pe3yJbTaThl,
bopMyIIUpOBATH BHIBOBI,

IPOBOJNUTH MPU HEOOXOIUMOCTH CEPUI0 NMPSIMBIX W3MEPEHUI, onpenenss
CpeHee 3HAUeHHE W3MepseMOil BelnuuuHbl ((POKyCHOE paccTOsHUE
coOuparomieid JMH3bI), OOOCHOBBIBaTH BBIOOp cHocob0a H3MEPEHHUS
(M3MepuUTeNbHOro Mpudopa);

IOPOBOJNUTh MCCIENOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BAaHUEM MPSMBIX HW3MEpPEHUI (3aBUCUMOCTb MYTH OT BPEMEHHU
OpU PaBHOYCKOPEHHOM JIBIKEHUH 0€3 HadallbHON CKOpOCTH, IEpUoja
KoJIeOaHUI MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJIeHUus U yIJjia MpeloMJIeHUs OT yria



najieHrs): IUIAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSTEIBHO COOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThbl MOJTYYEHHOM 3aBUCUMOCTH
bu3nuecknux BEIMYMH B BHUAE TaOIUIl U TpaduKOB, JeiaTh BBHIBOABI 1O
pe3yJbTaTaM HCCIICIOBaHUS;

MPOBOJUThL KOCBEHHBIC W3MEPEHHS (U3MYECKUX BEIUYUH (CPEIHSSI
CKOPOCTb M YCKOpEHHE Tella TpU PaBHOYCKOPEHHOM JABUKEHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHUS CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa W
nepuoy, KoieOaHWi MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTUYECKasl Cuja CcoOuparole JMH3bI, PpPaTUOaKTUBHBIN  (DOH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBITIOJTHATDh U3MEPEHUS, CIEAYs MPEIIOKEHHON WHCTPYKIIUHU, BBIYUCIISTH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH MOJIYYCHHBIC PE3YIbTAThI C yUETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPCHUN;

cOOJII0/1aTh MpaBUjIa TEXHUKK 0€30MaCHOCTH MU padoTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

pa3nu4aTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIEIICH:
MaTepHalibHasi TOYKa, A0CONIOTHO TBEPJOE TENO, TOYEYHBIM HCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJelb aToMa, HYKJIOHHAs
MOJIeTTb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh TPHUHIMIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW HA HMX OmMucaHus (B TOM 4YHCJE:
CIUJOMETp, JaTYMKU TIOJIOKEHHs, PACCTOSHHUS W YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckor, ¢GoToanmapar, ONTHYECKHUE CBETOBOJBI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibCoHA), HCTHONB3YS 3HAHUS O
CBOMCTBaX (U3BMYECKUX SBJICHUH U  HEOOXOAUMbIe (Pu3HUECcKUe
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOUCTB, M3MEPUTEIBHBIX TPUOOPOB M TEXHOJOTUYECKHX IPOIECCOB
NpY PEIICHUH YYeOHO-TIPAKTUYCCKUX 3a7ad, ONTHYECKUE CXEMBI IS
MOCTPOEHUS U300paKEHUN B IJIOCKOM 3€pKajie U coOuparouiei JIMH3e;
NPUBOIUTH  TpuUMEphl  (HAXoauTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIONh30BaHUS (U3MUECKUX 3HAHWNW B TIOBCETHEBHOMN
KU3HU U151 oOecriedeHus 0€30MacHOCTH MPU 0OpallleHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMUCTBAMM, COXPAHEHMsSI 370pPOBbS M COONIOACHUS
HOPM 3KOJIOTUYECKOTO TTOBEAEHHUS B OKPYKAIOIIEN CpEE;

OCYIIECTBJIATh TMOUCK WHGoOpManuu (U3UUECKOTO COICpXKAHUS B
HNHuTtepHeTe, caMOCTOATENbHO (POPMYIUPYSI TOUCKOBBIN 3ampoc, HAXOAUTh



NyTH OINpEAeNeHUus JOCTOBEPHOCTH MOJyYeHHOW MH(OpMAllUM HA OCHOBE
MMEIOINXCS 3HAHUM U TOTIOJTHUTEIbHBIX HCTOYHHUKOB;

UCIOJIb30BaTh MPH BBINOJIHEHUN YYEOHBIX 3a/laHUi HAy4YHO-TIOMYJISIPHYIO
AUTEepaTypy (pU3MUECKOro CoAepkKaHMs, CIPaBOYHBIE MaTEpHAIIbI,
pecypcesl cetn MHTEpHET, BiiageTs npuéMaMi KOHCIIEKTUPOBAHUSA TEKCTA,
npeodpazoBaHusl THPOPMALIUU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
UHPOpPMAIIMU U3 HECKOJIbKUX HCTOYHUKOB (DU3MUECKOrO COAEPIKAHMA,
nyOJIUYHO MPEACTABIATh PE3YyAbTaThl IPOECKTHOW WIIM MCCIIE0BATENbCKON
NEeATENbHOCTH, IIPU OTOM TIPAMOTHO  HCIOJb30BaTbh  HM3yYEHHBIN
NOHATUHHBIM amnmapar Mu3y4yaemoro pasjena (U3MKH U COINpPOBOXKIATH
BBICTYIUICHUE MpE3eHTalMeil ¢ Y4ETOM OCOOEHHOCTEH ayIMTOPUHU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (uudposbie)
Konrtpoabnblie | IlpakTHuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIEC
padoTbI padoTbI
pecypchl

Pa3zpnen 1. @usuka u e€ posib B IO3HAHMH OKPY KAIOLIEro Mupa

1.1 dusmKka - HayKa 0 IPUPOJIE 2 bubnnoreka [IOK
| 7 PPt https://m.edso00.ru/7f416194
bubnmoreka [JOK
- B ° 1 https://m.edsoo.ru/7f416194
. butmmoreka [JOK
1.3 EcrecTBeHHOHAaYYHBIN METO TIO3HAHUS 2 1 oo adevo 71416194
Hroro mo pazneny 6

Pa3znen 2. [lepBoHayasibHble CBeJIeHUS 0 CTPOCHUHU BellleCTBA

2.1 CrtpoeHue BemecTa 1 brbmorera [JOK
' P B https://m.edso0.ru/7f416194
59 JIBr>KeHUE Y B3aUMOJIEMICTBHE YaCTHUIL 5 1 bu6mmoteka [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
but6mmoreka [JOK
2.3 Ar 2
PETATHBIC COUTOARIA BeImECTRa https://m.edsoo.ru/7f416194
Hroro no pazgeny )
Pa3nen 3. /IBu:xeHne u B3auMoJeiicTBHE TeJl
bu6 OK
3.1 MexaHH4eCcKOe IBIKEHNE 3 monmotexa I

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

3.2 Wuepnusi, macca, MI0THOCTh 4 1 bubmnorexa IHOK



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

butmmoreka [IOK

33 Cuta. Brakt cun 14 2 https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBiienue TBEPABIX TeJ, KUAKOCTEH U ra30B
41 Hasnenue. [lepenaua qaBneHus: TBEPABIMH 3 bu6mmoreka [IOK
' TeJaMU, XXUJIKOCTSAMHU U Ta3aMu https://m.edsoo.ru/7f416194
butmmoreka [JOK
4.2 flapaerue JKiaKoCTH > https://m.edso00.ru/7f416194
butmmoreka [IOK
4.3 ATMochepHoe AapieHHe 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUIKOCTH U Ta3a HA MOTPYKEHHOE ; 3 bubnuotexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nea 5. PaGora n MOIIHOCTB. JHeprus
bubnunorexa LIOK
>1 Paora 1 MOIIHOCTE 3 1 https://m.edso00.ru/7f416194
butmmoreka [IOK
52 Hpoctbie MeXaHH3MEL > 1 https://m.edso0.ru/7f416194
bubnunorexa LIOK
>3 Mexaiteckas Stepris 4 1 https://m.eds00.ru/7f416194
Hroro no pazueny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 12



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

8 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTuueckue (mupp )
NPOrpamMMblI Bcero odpa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
Paznen 1. TensioBble siB1eHUs
. bubmuorexa [IOK
1.1 Ctpoenue u cBOICTBa BELIECTBA 7 httos:/m.edsoo.ru/7fA181ce
bu6nmmorexa [IOK
12 Teruosbie mpoeccEl 21 1 ° https://m.edsoo.ru/7f4181ce
HWroro no pazneny 28
Pa3znea 2. DiekTpuyeckue 1 MATHUTHbBIE SIBJICHUS
91 DNeKTpUYECKHe 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubnnoreka [JOK
' U UX B3aUMOICHCTBHE https://m.edsoo.ru/7f4181ce
N . bubmuorexa [IOK
2.2 ITocTosIHHBIN 2IIEKTPUYECKUI TOK 20 2 7 httos:/m.edsoo.ru/7fA181ce
bu6nmmoreka [IOK
23 MarHutibic ABiCHIA 0 1 15 https://m.edsoo.ru/7f4181ce
Bbu6nunorexa LIOK
2.4 4
DCKTPOMATHHTHAS HHYKLAS https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3/ieJioB U TeM ungpoBbie
Ne ni/m P KonTpoabnsie | IlpakTuueckue (mupp )
NporpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Pa3nen 1. Mexanuveckue siBJIeHUS
11 MexaHn4YeCcKoe ABMKEHUE U CITIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OTHCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 2 1
SAMOJIeHCTBHIE T 0 3 https://m.edsoo.ru/7f41a4a6
Bbu6nuorexa LIOK
1.3 10 3
3aKOHEI COXpAHEHHS https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 40
Pa3nen 2. Mexanuveckne KoJ1e0aHUS U BOJHBI
bu6nunorexa LIOK
2.1 M 0 7 3
CXAHHHCCIHC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [IOK
2.2 M .3 8 1 3
CXAHHHICCKHE BOJHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 3. DiieKTpPOMArHUTHOE MOJIE€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHUTHOE TMOJE U 6 5 bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3znen 4. CBeToBble SABJICHUS
4.1 3aKOHbI paclpoCTpaHEHUsI CBETA 6 2 bubnnorexa [IOK



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

bu6mmoreka [IOK
4.2 JIH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bu6nuorexa LIOK
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3nea 5. KBantoBble siBi1eHHS
bu6nuorexa LIOK
5.1 Hcnyckanue U MOTJIOLEHUE CBETA aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (CTpoeHe ATOMHOTO 1pa 6 1 https://m.edsoo.ru/7f41a4a6
Bbu6nunorexa LIOK
5.3 SnepHsle peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pa3nea 6. [loBropnTe1bHO-000011a101MIi MOYJIb
IToBTOpenue n 0600IIEHUE CONEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢usuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IINTIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoabHbie
padoThI

IIpakTH4yeckue
padoThbI

Jara
H3y4YeHus

JIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

®dusuka — HayKa O IPUPOLE.
SBnenus npupoabl. Puzndyeckue
SIBJICHUS

MexaHu4ecKue, TeIIOBbIE,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

Ouznyeckue BeJIUYUHBI U UX
U3MepeHue

VYpok-uccnenosanue "N3mepenue
TEMIEPATYphI IPU OMOILU
KUJKOCTHOTO TEPMOMETpA U TaTUUKa
TeMneparypol"

Kak ¢usuka u gpyrue ectecTBeHHbIE
HAyKH U3y4aloT IPUPOLY.
EcTecTBeHHOHAay4HBIN METO/
no3Hanus. Onucanue GU3NIeCKux
SIBJICHUH C TIOMOLIBIO MOJEIEH

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenoanue "[IpoBepka
TUIOTE3bl: 1aJbHOCTh MOJETA IIapHKa,
MYLEHHOTO0 FTOPU30HTAJIBHO, TEM
6osblie, yeM 0oJIblie BbICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. OMbITHI,

7 OKAa3EBIBAIOIIME TUCKPETHOE CTPOECHUE bubnmorexa LHOK
A He Jmckp P https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHUE YaCTHII BEIICCTBA Eubmiorexa HOK
Tl Bel https://m.edsoo.ru/ff0a013e
Ypok-uccnenoBanne «ONbITH IO
9 HAOJIIOICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHbple COCTOSIHHS BEIIECTBA
B3anMocBs3bp MeXy CBOWCTBAaMU
BCIICCTB B pa3HLIX aI‘peFaTHBIX
11 COCTOSIHHUSIX U UX bubnuorexa [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHhIX COCTOSTHUN
BOJIbI
MexaHn4ecKkoe IBMKECHUE.
12 PasHOMEpHOE 1 HEpaBHOMEPHOE Eubmiorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
JBHKCHUE
bubmmoreka [IOK
13 Ckopoctb. EAUHUIBI CKOPOCTH
p A . P https://m.edsoo.ru/ff0a079c
14 Pacuer myty ¥ BpeMeHU IBUKEHUS bubmmorexa [JOK
yr p a https://m.edsoo.ru/ff0a0ae4
Nuepumdg. 3aK0H WHEPLIAH.
15 BBaIfMO elicTBHUE TeJIpKaK OpUuYnHa Eubmorexa I{OK
A P https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIKEHUS Tell
[TnoTHOCTH BemecTBa. PacueT Macchr bubmuorexa [IOK
16
1 00bEMa TeJIA 110 €r0 INIOTHOCTHU https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnas pabota «Onpenenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTHU TB ép,Z[Ol"O TCIIa»

Pemmenue 3agay mo reme "IlnoTHOCTE

but6mmoreka [JOK

18
BeulecTa" https://m.edsoo.ru/ff0a123c
Cuna xak XxapaKTepUCTHKa
19 B3anMoeicTeug tein. Cria
ynpyrocTy. 3akoH ['yka
JlaGopaTopHas pabora «3yuenue
20 3aBUCUMOCTH PACTKEHUS
(medopmariim) Mpy>KUHBI OT
IIPWIOKEHHON CUIIBI»
21 SBnenue Tarorenus. Cuia TsHKECTH
CBs13b MEX1Y CWIION TSAXKECTH U
22 Mmaccoii Tena. Bec Tena. Penenne Bubmroreia LIOK
e ' " https://m.edsoo.ru/ff0al778
3aaa4 1o teme "Cuiia TskecTu
Cuna TspKecTH Ha IpYrux IUIaHeTax. bu6muoreka [IOK
23
Du3nYecKre XapakKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
but6mmoreka [IOK
24 nu .
3uepettie Cil. JiunamMomeTp https://m.edsoo.ru/ff0al8cc
bubmmoreka [IOK
25 B .H
ee Teia. TICBeCoMOTTR https://m.edsoo.ru/ff0al778
CrnosxeHue AByX CHJI, HaIIPaBJICHHbBIX
26 10 OJTHOM MPSIMO bubmorera [JOK
. P ) https://m.edsoo.ru/ff0ala70
PaBHOzelcTBYIOIIAs CUIT
97 Pemenue 3aaau o teme
"PaBHOnelicTBYIOIIAsA CHIT"
28 TpeHue CKONbKEHUS U TPEHUE ITOKOS. bu6nuoreka [IOK
TpeHue B IpupoAe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHnas pabota «3yuenue bubmuorexa [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CUJIbI TPEHUS
CKOJIb)KEHUS OT CUJIbI IaBJICHUS U
XapakTepa CONPUKACAIOIIMNXCS
IIOBEPXHOCTEW

https://m.edsoo.ru/ff0alcc8

Pemenne 3a1au Ha onpeieiieHNe

30 PaBHOAECHCTBYIOIIEH CUIIBI
Pemenue 3anau no remam: «Bec

31 tenay, «['paduueckoe n3obpaxeHue bubmuoreka [IOK
cum», «Cunel», «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0aldeQ
CHIT»

Konrtponsnas pabota mo temam:
«MexaHnueckoe JBIKEHHUE», «Macca,

32 IJIOTHOCTEY, «Bec Temay,
«I'paduueckoe n300paxxeHue cuim,
«Cubi»

33 Jasnenne. CiocoObl yMEHbBIICHUS U but6mmoreka [IOK
YBEJINYEHHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBienue raza. 3aBUCHMOCTD

34 JIaBJICHUS ra3a oT 00bEMa bubmmorexa LIOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYpPhI
Ilepenaua naBaeHus: TBEPALIMU
35 TCJ‘S’:U\TI/I, mjﬂKocmMH u f“)i’,aMI/I. 3aKkoH bubmiorexa HOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B )KUIKOCTH U rase, but6mmoreka [IOK
BBEI3BAHHOE JIEUCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3ama4 no reme «JlapieHue B bubmuorexa [JOK
JKHAKOCTH U raze. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826

38 CooOmraromiuecst cocysl but6mmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

but6mmoreka [IOK

r .
39 FAPABIIICCIHH Npece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuineBon
YKUJIKOCTHBIH HACOC
Atmocdepa 3emiu. [lpuannbl
CYLLIECTBOBAHHUS BO3 HOU
41 oélcl)lnoqxn 3emuu 35BY;ICIHMOCTL bubmmorexa LOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOTO JIaBIEHUS OT BBICOTHI
HaJ ypOBHEM MoOps
but6mmoreka [IOK
42 B LA
ec Bo3ayxa. ATMOc(epHOE 1aBlIeHUE https://m.edsoo.ru/ff0a2b5a
43 H3mepenne atMochepHOro JaBICHHUS. bubnuorexa [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(EPHOTO
44 ABJICHUS OT BBICOTHI HA, OBHEM Bubmmorera [IOK
A abls https://m.edsoo.ru/ff0a2fc4
Mopsi
45 bapomerp-anepoun. AtmochepHoe bubnuorexa LIOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3aaau o teme
"AtMochepHoe naBieHue"
JlelicTBrE )KUJIKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmmorexa LIOK
26 ' https://m.edso0.ru/ff0a3276
ApxumesioBa cuia
JlaboparopHnas pabota «Onpezenenue
48 BBITAJIKUBAIOIIEN CUJIBL, but6mmoreka [IOK

JICVCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B KUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHnast paboTa mo Teme
«HccnenoBanne 3aBUCIMOCTH Beca
TeNa B BOJE OT 00BhEMA MOTPYKEHHOU
B )KHJIKOCTb YaCTH Tella»

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KoHCTpynpoBaHue apeomMeTpa Win
KOHCTPYHPOBAHME JIOAKH U
onpezeeHue e€ rpy30noabEMHOCTH"

52

Pemenue 3anau no temam: «IlnaBanue
cynos. Bo3nyxomaBanue»,
«/laBrieHue TBEpbIX TeJ, KUIKOCTEH
Y ra3oB»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexannueckas pabota

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

Momaocts. EAuHUIBEI MOIITHOCTH

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenopanue "Pacuér
MOILIHOCTH, Pa3BUBAEMOH IIPH
MoABEME IO JeCTHHIIE"

56

[IpocThie MexaHU3MBI. Ppryar.
PaBHOBecue cuit Ha peryare

57

Konrponsnas padota o teme
«/laBreHue TBEpIBIX TN, KUIKOCTEH
1 Ta30B» / Bcepoccuiickas
mpoBepoyHas pabora

58

Pesepsusiit ypok. Pabora ¢ Tekctamu
1o TeMe «JlaBiieHue TBEPABIX TEll,

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

KUIKOCTEN U Ta30B» / Beepoccuiickas
poBepoyHas pabora

59

Prruaru B TexHUKe, OBITY U IPUPOJIE.
JlaGopaTopHas pabota
«HccnenoBanue ycioBHil paBHOBECHS
pbIaara

0.5

bubmmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau mo teme «Y cI0BUS
pPaBHOBECHSI pblyara»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddurment nonesnoro nercTeust
MexaHu3ma. Jlaboparopnas padora
«M3mepenne K111 HakioHHOM
TUTOCKOCTH

0.5

62

Pemenne 3ama4 mo reme "Pabora,
MortHocTh, KIT/"

bubmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuyeckast SJHeprusi.
Kunetnyeckas ¥ NOoTEHIMAIBHAS
JHEpPrus

bubmmoreka LIOK
https://m.edsoo.ru/ff0a4252

64

3aK0H COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT TI0 TEME
"DKCEPUMEHTAIBHOE OPEICTICHUE
W3MEHEHMSI KHHETHUECKOM 1
MOTEHI[MATBHOM SHEPTUU NpU
CKaTBIBAaHMM TeJjia 110 HAKIIOHHOM
IUIOCKOCTH"

66

KonTtponsHast paboTa mmo teme
«PaboTa 1 MOIIHOCTh. DHEPTUS»

67

PesepBHbIil ypok. PaboTta ¢ Tekctamu

but6mmoreka [JOK



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

o TeMe '"MexaHn4eckoe IBUKeHue"

https://m.edsoo.ru/ff0a4ee6

PesepBHblit ypok. PaboTta ¢ Tekctamu

68 o TeMe "Pabora. MOIIHOCTE. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOI'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nu@ppoBbie
TeMma ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3ydeHusi  oOpa3zoBaTesibHbIE
padoTbI padoThI
pecypchbl
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 Bubmmorera [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmMep aTOMOB M MOJIEKYJT 1
3 Mopenu TBEpAOTO, )KUIKOTO U 1 bu6nuoreka [IOK
ra3000pa3HOro COCTOSIHUYN BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEeHHE CBOWCTB TBEPJIOTO,
4 YKUIKOTO U Ta3000pa3HOr0 COCTOSTHUN 1
BEIIECTBA HA OCHOBE IMOJIOKEHUHN
MOJICKYJISIPHO-KUHETHUECKON TEOPHH
5 Kpucranmuaeckue u amopgHbie TeIa 1 bubmmorexa OK
p p https://m.edsoo.ru/ff0a5800
5 CmaunBaHuE U KalWUISIPHOCTb. 1 bu6mmoteka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacHIUpeHHE U CKATHE 1 bubmmorexa OK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TETIOBOTO JIBHKCHHUS 1
YaCTHII
9 Brytpennss sueprusi. Crioco0Obl 1 bu6nmoreka [IOK
W3MEHEHUs BHYTPEHHEN YHEPTrUn https://m.edsoo.ru/ff0a5c60
10 Bunae! teronepenaun 1 bubnuorexa LIOK



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

https://m.edsoo.ru/ff0a6412

VYpok-koudepennus "Ilpaktuaeckoe
WCIIO0JIb30BaHUE TEIIJIOBBIX CBOMCTB

but6mmoreka [IOK

1 BEIIECTB U MATEPUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KommuectBo Temnorel. Y aenpHas bubmmoreka LIOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OanaHca. bubnuorexa [JOK
TennooOMeH U TETUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota
"UccnenoBanue siBICHUS bubnuorexa [JOK

14
TEII000MEHa NPU CMELIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpstdeit BOJbI"
PacueT KomndecTBa TEILIOTHI,

15 HEOO0XOAMMOTO ISl HAarpeBaHuUs Tena
Y BBIJICTISIEMOTO MM TIPH OXJIAXKICHUU

16 JlaboparopHas pabota "Onpenenenue bu6mmoreka [IOK
YACIBHOU TEIJIOEMKOCTH BemecTna" https://m.edsoo.ru/ff0a6bb0

17 DHeprusi TOIIUBA. Y IeTbHas TEII0Ta bu6mmoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE

18 KPHUCTAJUIMYECKHUX TEJ. Y AeIbHast Bubamorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TUIABJICHUS

19 JlaboparopHas pabota "Onpenenenue bubnuorexa [JOK
YIEIbHOM TEIJIOTHI MIABJIEHHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHIEHCALUSI. bu6nuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunienue. YaenpHas Temsora but6mmoreka [JOK



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

napooOpa30BaHMs M KOHICHCAIIH.
3aBHCHMOCTB TEMITEPATYPBI KUTICHHS
OT aTMOC(EPHOTO AABICHHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3ayxa. Jlaboparopnast
pabota "Onpenenenue
OTHOCUTEIFHOM BIAXKHOCTH BO3yXa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAJKHOCTH BO3]1yXa

24

[TpuHIHIIBEI paOOTHI TEIIIOBBIX
neurateneil. [laposas TypOuHa.
JlBuraTesns BHYyTPEHHErO0 CrOPAHUS

25

KIIJI] TermoBoro gBuratens.
TemmoBble ABUTaTEIN U 3aIUTa
OKpY>Karole cpebl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U MPEBpAILECHUs
SHEPTUH B TEIUIOBBIX MPOILIECCAX

27

[ToaroToBKa K KOHTPOJIBLHOM paboTe
1o Teme "TernaoBbie sIBICHUS.
N3meHneHue arperaTHbIX COCTOSIHUI
BelecTna"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbhas paboTa o reme
"TennoBele sBiIeHusa. V3mMenenue
arperaTHbIX COCTOSIHUM BemecTBa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnextpusanusd tein. [[Ba poaa
AJIEKTPUIECKUX 3aPSI0B

30

VYpok-uccnenoBanue "IneKTpu3anus
T€Jl UHAYKLUEN U TIPU
CONPUKOCHOBEHUHU"



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

B3anmoneicTBre 3apsoKeHHBIX TEIT.

bubmoreka [IOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuyYecKoe moJe.
32 HarnpsikeHHOCTB 3JIEKTpUYECKOro bubnuorexa [JOK
nosst. [IpuHuun cynepno3uuuu https://m.edsoo.ru/ff0a8ala
BJIEKTPUYECKUX TMOJTEH
Hocurenu snekrpuyeckux 3apsioB.
33 OnemenTapHsbIi 3apsan. CtpoeHue
aToMa
34 [IpOBOAHMKY U TUAIIEKTPUKU. 3aKOH bu6nuoreka [IOK
COXPAHEHUS JIEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha mMpUMEHEHUE but6mmoreka [IOK
CBOMCTB AJIEKTPUUECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €TI0
36 cyiiecTBoBaHus. ICTOUHUKHN Bubmmorera [IOK
Y ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlercTBUS STIEKTPUUIECKOTO TOKA bubmmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 3JIEKTPUYECKOTO MOJISI HA MPOBOJIHUKHU 1
U TADJICKTPUKH"
DIIEKTPUYECKHI TOK B METAILJIaX, bu6mmoreka [IOK
39
JKHUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DnekTpuuecKkas Lernb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHast paboTa
" bu6mmoreka [IOK
41 N3mepenue u peryaupoBaHue CUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DIIEKTPUYECKOE HAIPSIKEHHUE.
BoasT™metp. JIaGopatopnas pabota

but6mmoreka [JOK

42 "M3MepeHue 1 peryupoBaHie 05 https://m.edsoo.ru/ff0a%e14
HanpspkeHns"

43 CornpoTuBieHNE NPOBOAHUKA. bu6mmoreka [IOK
VY enpHO€e COMPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHUMOCTh

44 3JIEKTPUYECKOrO0 COIPOTUBIICHUS 1 bubnuorexa [JOK
IIPOBOJHHUKA OT €0 JUIMHBI, IJIOIIAAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CEUCHUsI U MaTepuana"
3aBUCUMOCTb CUJIbI TOKA OT

45 HanpspkeHus. 3akoH OMa JuIs yyacTka Bubmuorexa LIOK

https://m.edsoo.ru/ff0aa44a

Lemnu
JlaGopaTopHas pabota
"HccnenoBanne 3aBUCUMOCTH CHJIBI

46 TOKa, UAYILLIEr0 Yepe3 PE3UCTOp, OT 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0aa04e

COIMPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

47 [MocnegoBarensHOE U ApaUICTEHOE
COEJIMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabota "IIpoBepka

48 MpaBuia CJIOKEHUS HANPSHKEHUN MTPU 1 bu6mmoteka [IOK
[IOCJIEI0BATEIILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos"
JlabopaTtopHas pabota "IIpoBepka

49 MpaBWJIa JUIsl CUJIbl TOKA MPU 1 bubnuorexa [LIOK

napaijieIbHOM COEAMHEHUN
pe3ucTopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemienue 3aga4y Ha mpuMeHEHUE

50 3akoHa OMa U1 pPasIndHOro bubnmorexa LHOK
AP https://m.edsoo.ru/ffO0aaf8a
COEIMHEHUS TIPOBOIHUKOB
51 PaGoTta 1 MOIITHOCTD ANEKTPUIECKOTO bubnuorexa [JOK
ToKa. 3akoH J[xoymnsa-Jlenua https://m.edsoo.ru/ff0ab124
JIaOopatopHast padora "OnpeneineHue
52 a60TpLI a I13/10 PII)OCTI/I 3neKTp HYECKOT0 bubmorexa [IOK
P | H P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTpUYECKHE TN U TIOTPEOUTENN
53 DIJIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [JOK
P p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTostHHBIE MATHUTEI, UX
B3aMOJIEHCTBUE
Ypok-uccnenosanue "N3yuenue bu6mmoreka [IOK
55 N "
OJIEH IIOCTOSHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarautHoe nojie. MarHuTHOE I10J1€
56 3eMIIH ¥ €ro 3HaYCHUE U KU3HU Ha bubmmorexa [OK
o https://m.edsoo.ru/ff0acOba
3emiie
[TonroroBka Kk KOHTPOIBHOU paboTe
1o TeMe "DIIEKTPUUYECKHUE 3apsibl.
57 3apspKeHHBIE TENa U UX bubmmorexa [OK
P 5 5 https://m.edsoo.ru/ff0abd2c
B3aumoeiicTus. [1oCTOSIHHBIN
AJEKTPUYECKUN TOK"
KontponbHas paboTa o teme
"DJIeKTpUUECKUE 3aPsIbI.
P P but6mmoreka [IOK
58 3apspKeHHBIC TeNa U UX

B3auMozencTByA. [locTOSHHBIN
anekTpuueckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

poBepoyHas pabora

59

PesepBublit ypok. Paborta ¢ Tekctamu
o teme "[locTostHHBIIM
3JIEKTPUYECKUM TOK"

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

60

OnbIT Dpcrena. MarauTHoe nose
3JIEKTPUYECKOr0 TOKa MarHuTHoe
T0JI€ KaTYIIKH C TOKOM

but6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

61

[IpumeHeHne 31eKTPOMarHuToB B
texHuke. Jlaboparopnas padota
"N3y4yeHue neicTBUS MarHUTHOTO
I10JIs1 HA IPOBOJIHUK C TOKOM"

0.5

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

62

DJEeKTpOIBUTATENb TOCTOSIHHOTO
ToKa. Mcnonb3oBanue
BJIEKTPOJBUTATENCH B TEXHUYECKUX
YCTPOMCTBAx U Ha TPAHCIIOPTE.
JIaGopatopHas pabota
"KoHcTpynpoBaHue U u3yyeHue
paboTHI AseKTpoaBUTaATES"

bub6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbiTel Papanes. 3aKoH
3J€KTPOMArHUTHON MHIYKIUH.
IIpaBuio Jlenna

64

OnektporeHeparop. CriocoObt
MOJTYYEHUS DIIEKTPUIECCKOIW YHEPTUH.
DNEeKTPOCTAHINH Ha
BO300HOBJIISIEMBIX HCTOYHHKAX
SHEPTUU

65

[ToaroToBka K KOHTPOJILHOM paboTe
110 TeMe "DJIEKTPUUECKHUE U
MarHuTHbIE sIBJIEHUSA"



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

Kontponbhas pabota o reme

but6mmoreka [IOK

66 SHCKszIquKHe 1 MATHITHbIC L https://m.edsoo.ru/ff0acb14
SIBJIICHUS
PesepBHelit ypok. Pabota ¢ Tekctamu bubnuorexa [JOK

67 1
1o TeMe "TernoBele sBieHAA" https://m.edsoo.ru/ffOacc5e

68 PesepsHblil ypok. Pabota ¢ Texkctamu 1
1o Teme "MarHuTHbIe sBIICHUS"

OBIIEE KOJIMYECTBO YACOB I10
- 68 14.5

[TPOTPAMME



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

9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Jlara nudposBbie
TeMma ypoka Kontpoabubie | IlpakTnueckue p
n/n Bcero u3ydeHusi | oOpa3oBaTesibHbIE
padoThI padoThbI
pecypchbl

1 MexaHn4ecKoe IBUKEHHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTENIBHOCTh bubnmoreka [JOK

2 1
MEXaHNYECKOI'O IBMKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ITPAMONIMHENHOE bu6numorexa [IOK

3 1
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE IpsSIMOJIMHEITHOE

4 nBikeHrue. CpeHss 1 MTHOBEHHAS 1
CKOPOCTh
[IpssMonuHETHOE PaBHOYCKOPEHHOE bubnnorexa [IOK

5 1
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JTBM)KECHHUSI. 1
I'padux ckopoctu
JlabopaTopHast pabota "Onpenenenue

7 YCKOPEHHS TeJa Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM miockocTu"

8 CBoOoaHoe magenne teir. OnbITH 1
lanues

9 PaBHOMEpHOE ABUXKEHUE 110 1 bub6mmorexa [IOK
okpyxHocTu. [lepuon u yacrora https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

obpamenus. JInneitHas u yrioBas
CKOPOCTH

10 LlenTpocTpeMuTeNnbHOE YCKOPEHHE
11 Ilepssriit 3akoH HetoToHa. Bextop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bu6mmorexa [IOK
PaBrozelicTByrOILas cuiia https://m.edsoo.ru/ff0ae72a
13 TpeTwuit 3akon HeroTOHa. bubnmoreka [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4y Ha npuMeHeEHUE bubnnoreka [IOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6nmmorexa [IOK
15 Cuna ynpyroctit. 3ako I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no teme «Cuna
YIPYTOCTH
17 JlaboparopHnas pabota «Onpeenenue bubnmoreka [JOK
JKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
Bbu6nunorexa LIOK
18 Chuta Tpenus https://m.edsoo.ru/ff0af738
Pemenue 3agau mo reme «Cuia bubmuorexa [IOK
19
TPEHUSA https://m.edsoo.ru/ff0afa26
JlaGopatopHas pabora "Onpenenenue bu6mmorexa [IOK
20
KOd(pUIIMEHTA TPEHUS CKOBXKCHHUS " https://m.edsoo.ru/ffOaf8be
Pemenue 3agay mo reMe "3aKOHBI
21 Hrrotona. Cuna octu. Cuna bubamorexa [OK
"y YHpYTOCTH. https://m.edsoo.ru/ff0afh8e
TPEHUs
29 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

mageHust

Ypox-koHpepenuus "J{BIKEHHE TE

23 BOKPYT I'PaBUTALMOHHOTO IIEHTPA
(Conneunas cuctema). ['amakTuku"
Penrenue 3agauy mo teme "Cuina
24 TSKECTU U 3aKOH BCEMUPHOTO bubamorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBast kocMHuecKas CKOPOCTb. bubnmoreka [JOK
HeBecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepuaIbHOW TOYKHU.
AOGCOTIOTHO TBEPAOE TEIIO.
26 PaBHOBecue TBEpOTO TENA C bubmmorexa [JOK
. P https://m.edsoo.ru/ffOafe36
3aKperIEHHONW OChIO BpaICHHUS.
MowmeHnT cuisl. LienTp Tsxectu
PaBHOBECHE MaTepuaabHOU TOYKHU.
AOGCOIIOTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHON OChIO BPAILICHHUS.
MowmeHT cuibl. LleHTp TsKECTH
28 Pemenue 3amau nmo teme "MoMeHT bubmuorexa [IOK
cunel. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOIBLHOU PabOTE MO
29 TeMe "MexaHHUEeCKOEe IBIKECHUE bubmnorexa [JOK
. | ' https://m.edso0.ru/ff0b0408
BzaumoneiictBue Ten
KoHnTponbHas paboTa mo Teme
30 "MexXaHN4ECKOE IBUKEHIE bubmmorexa [OK
. | ' https://m.edsoo.ru/ffOb06ec
B3aumopneiicteue ten
31 Nmnynsc Tena. Mmynbe cuibl. 3aKoH bu6nnoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXPaHECHMs UMITYJIbCA. YIIPYToe U
HEYyNpyroe B3auMoJIeICTBUE

https://m.edsoo.ru/ffOb07fa

Permenne 3aga4d mo reme "3aKoH

bu6nmorexa [IOK

32 COXpaHEHHUs UMIyibca' https://m.edsoo.ru/ffOb096¢c
33 VYpok-koHbepenius "PeakTuBHOE
JIBUKEHHE B IIPUPOJE U TEXHUKE"
bu6nuorexa LIOK
34 Mexannueckasi paboTa ¥ MOITHOCTh httos:/m.edsoo.ru/ff0b0ag4
Pabota cumibl TSKECTH, CUITBI bubmuorexa [IOK
35
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHnas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBHKEHUU Tella T0
TOPH30HTAIEHON TIOBEPXHOCTHY
37 CBs3b 9HEPTUM U PaOOTHI
[ToTreHumanbHast SHEPTUA
Kunetnueckas sueprus. Teopema o bubmuorexa [IOK
38 .
KMHETHUYECKOW dDHEPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS YHEPTUU B
MEXaHHKe
40 JlaGopaTtopHnast pabota «3y4uenue bubnnoreka [JOK
3aKOHA COXpPaHEHUs] SHEPT U https://m.edsoo.ru/ffOb12fe
41 KomnebaTeapHOE IBHIKEHUE U €r0 bu6mmoreka [IOK
XapaKTEPUCTUKA https://m.edsoo.ru/ffOb1858
4 3aryxaromue KouedaHusl. bubnmorexa LIOK
Boinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremMaT4eCcKuil U NPy KUHHBINA

MasiTHUKH



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojieObaHui OT KECTKOCTH
HNPY>KUAHBI U MACCEI TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[TpeBparienue sHEPruu Npu
MEXaHUYECKUX KOJIeOaHHUIX

46

JlaboparopHnas pabota «Onpenenenue
4acTOThI U IepuoJia KoaebaHuit
NPYKUHHOTO MasiTHUKa

bu6nuorexa LIOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHast pabota «IIpoBepka
HE3aBUCHUMOCTH NEpro/ia KoJeOaHuit
rpysa, HOABEILIEHHOIO K HUTH, OT
MAacChI Tpy3a»

bu6nuorexa [IOK
https://m.edsoo.ru/ffOb197a

48

Mexannueckue BoiaHbl. CBOMCTBA
MCXaHNYCCKHUX BOJIH. HpO}lOJ'II)HBIe %1
HOHepC‘-IHLIe BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHbpepeHius "MexaHn4ecKre
BOJIHBI B TBEPIOM TEIIE.
Ceiicmuyeckre BOJTHBI"

50

3Byk. PacnipocTpanenue u otpaxeHue
3ByKa

51

VYpok-uccnenosanue "Habnronenue
3aBUCUMOCTH BBICOTHI 3ByKa OT
4aCcTOTHI"

52

['poMKOCTB 3BYKa U BBICOTA TOHA.
AKyCTUYECKUI PE30HAHC

53

Ypok-koHpepeHus "YIbpTpa3Byk U
UH(Pa3BYK B IPUPOJIEC U TEXHUKE"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHON paboTe MO

bu6nuorexa [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMme "3aKOHBI COXPaHEHHS.
Mexannueckue Koyie0auusa 1 BOJIHEI"

https://m.edsoo.ru/ffOb25f0

Konrponsnas padota o teme

55 "3aKoHBI COXpaHEHMs. MexaHu4ecKue
KoJieOaHusI U BOJIHBI"
DJIEKTPOMArHuTHOE TOJIE. bu6nnoreka [JOK
56
DNEeKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH
VYpok-konpepennus "Hlkana
58 AJEKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
Hcnonp30BaHue 3JIEKTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJII COTOBOI CBA3H"
Vpok-uccienosanue "N3yuenne
59 C]i)f/'lCTB INEeK OMaFHI/IT}ZII:IIX BOJIH C bubmmorexa [JOK
P | https://m.edsoo.ru/ffOb2c6ec
MOMOIIIBI0 MOOMIIBHOTO TesepoHa
Pemenue 3aaau Ha onpenenaeHue
60 YaCcTOTHI U JUTUHBI JICKTPOMAarHUTHOM
BOJTHBI
DneKTpoMarHuTHas MPUPOJA CBETA.
61 Cko olcjoL cBeTa Bonlli)osble CBOMCTBA bubmorexa LIOK
p ’ https://m.edsoo.ru/ffOb31d0
cBeTa
Hcrounuku ceera. [IpsmonunenHoe
62 aCIPOCTPAaHEHHE CBETA. 3aTMEHUs bubamorera LOK
pactpoc1p ' https://m.edsoo.ru/ff0b3658
Connua u JIyHst
3aKOH OTpa)XeHHsI CBeTa. 3epKaJa.
63 Pemenue 3a1au Ha MpUMEHEHUE bubmmorexa [JOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaXKCHHUSI CBETA
64 [Tpenomnenue cBera. 3aKoH bubmuorexa [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MPEIOMIICHUA CBETA

https://m.edsoo.ru/ffOb3aea

[TostHOE BHYTpEHHEE OTpa)kKEHHE CBETA.

Bbu6nunorexa LIOK

65 Hcnonp3oBaHue MOTHOTO BHYTPEHHETO htts://m.edsoo.ru/FOb3cse
OTpaXeHUS B ONTHYECKHUX CBETOBOJAX
JlabopaTtophast pabota "HcciaenoBanue
66 3aBUCUMOCTH YTJIa TIPEITOMIICHUS
CBETOBOI'O JIy4a OT yrJia MaJICHHs Ha
rpaHuLe "BO31yX-CTEKI0""
VYpok-koubepennus "Mcnonp3zoBaHue
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBA3L"
but6nmoreka [JOK
68 JIunzel. OnTHyYeckas cuiia JMH3BI httos://m.edsoo.ru/FOb3f2c
. bubmuoteka [{OK
69 [MocTpoenne n300pakeHU B TMH3AX htts://m.edsoo.ru/fob4dda
Jlaboparopnas pabota "OnpenencHrue
70 @OKYSHOFi[MCS;OHHHHIl;iTquCKOﬁ bubmorexa OK
. https://m.edso0.ru/ff0b4206
CHJIBI COOMpArONICH JIMH3HI"
71 Ypok-koH(pepeHmus "OnTudaeckue bubnnorexa [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ffOcOa7e
72 ['11a3 xak ontuyeckasi cucTema. 3peHue bubmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpox-konpepenuus "Jledextor
3penus. Kak coxpanurs 3penue"
Paznoxxenue 6enoro cBeTa B CIIEKT.
74 OmeiTel HeroToHa. Crioxxenne bubnuorexa [IOK

CIIEKTpaJbHBIX IBETOB. [[ucnepcus
cBeTa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JlabopaTtopnas padota "OMBITHI 11O
Pa3oKEHUI0 OEJIOro CBeTa B CIIEKTP U

75 BOCIIPUSITHIO LIBETA MPEIMETOB IIPU UX bubmmorexa [IOK
P 5 et P https://m.edsoo.ru/ffOc0e2a
HaOII0/IEHUU Yepe3 I[BETOBbBIE
buabTpH"
Ypok-tipaktukym "BonHoBbIE
76 CBOICTBA CBETA: IUCIIEPCHS,
uHTepdepeHiys u audpaxaus”
77 Omnsitel Peszepdopaa u manerapHast bubnmoreka [JOK
MOJIENIL aTOMa https://m.edsoo.ru/ff0c12a8
78 [loctynarter bopa. Mozaens atoma bopa
Hcnyckanue 1 mOTJIoIeHHe CBEeTa
79 atomoM. KBanThl. JIuneiiuarsie bubamorexa [IOK
) ' https://m.edsoo.ru/ff0cl44c
CIIEKTPBI
Ypoxk-tipaktukym "Habmronenue bubmuorexa [IOK
80 "
CIIEKTPOB UCITYCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BHUJIBI bubmmorexa LIOK
A A https://m.edsoo0.ru/ff0c1672
Crpoenue atomHoro siipa. Hyknonnas bubnnoreka [IOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE TpEeBpaIeHHUS. bubnnoreka [JOK
N3oronbr https://m.edsoo.ru/ffOclal4
Pemenue 3aga4 mo teme: bu6mmoreka [IOK
84
"PagnoakTuBHBIE TpEBpalcHUs " https://m.edsoo.ru/ffOclb4a
85 [lepwox momypacmana
Ypok-koHpepenuus "PagnoakTuBHbIC
P depen 8 bubmuorexa [IOK
86 U3IIy4E€HUs B IPUPOJE, MEIULIMHE,

TeXHukKe"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SlnepHble peakiu. 3aKOHbI
COXpaHEHHUs 3apsIIOBOTO U MacCOBOTO
qucen

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1c58

88

3Hepr1/151 CBsA3HW ATOMHBIX AJECP. CBs3p
MAacCChbI U DHEPruu

bubmuorexa [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenne 3agau o reme "SnepHoie
peakuun"

90

Peakiuu cuHTe3a M IeNeHUS SaEp.
Nctounuku sHeprun CoJiHIa U 3BE3]T

bubmuorexa [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypoxk-koupepermnus "Anepras
sHepreTuka. JlencTeus
pPaZIMOAKTUBHBIX U3TyYEHHUH Ha )KUBBIE
OpraHu3MbI"

92

[TonroroBka Kk KOHTPOIBLHOU PabOTE MO
TeMe "DIEeKTPOMarHUTHOE TOJIE.
DJIEKTPOMAarHUTHBIE BOJTHBI.
KBanToBEIC siBIcHUSA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponsHast paboTa mmo teme
"JIEKTPOMarHuTHOE IOJIE.
ONEeKTPOMarHUTHbIE BOJIHBI.
KBaHnTOBBIE sABIECHUS"

94

[loBTOpeHnue, 060061IEHNE.
JlabopatopHble pabOTHI 1O KypCy
"B3aumoneiictBue Ten"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpeuue, 0000menne. Pemenue
b

pacYeTHBIX U KAYECTBCHHBIX 3a/1a4 110

teMme "TeroBble npouecch”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o600meHue. Pemenue

bu6nuorexa [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 110
teme "KII/] TermoBeIx aBUTaTenei"

https://m.edsoo.ru/ff0c2a22

[oBTopenue, o6o0eHne. Pemenne

bu6nuorexa LIOK
97 pacyYeTHBIX M KAYECTBEHHBIX 3a7a4 110 1
https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, 0600meHNe. PaboTa ¢
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| https://m.edsoo.ru/ff0c2d6a
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[ToBTOpenue, 0600mIeHNEe. PaboTa ¢
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[ToBTopenue, o6o0menue. Padora c
101 TekcTamu 110 Teme "CBeTOBEIE 1 bubmorexa [IOK
. https://m.edsoo.ru/ff0c3044
SIBIICHUS
[oBTopenue, o6o0ueHne. Pabora c
102 TekcTaMmu 110 TeMe "KBaHToBas u 1
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

[NPOI'PAMME
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HPOBEPAEMBIE ITIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOM OBPA30BATEJBHOM MPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

7 KIIACC

Kon
NPOBEPAEMOr0
pe3yJbTara

IIpoBepsiemble nMpeMeTHbIE Pe3yabTATHI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

11

HCIIOJIb30BATh U3YUCHHLIC ITOHATHA

1.2

pasiinydaTtb ABJICHUA 110 OMNMCAHHUIO HX XapaKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/131/I‘-IGCKOC SBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE W3YYCHHBIX (HU3UUECKUX SBICHUH B
OKpY’KaloIlleM MHUpE, B TOM 4ucie (GU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM TMEPEBOAMTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKU) PUBNICCKUX SBICHUN

14

ONMCHIBATh HW3YUCHHBIC CBOWCTBA TN W (PU3UYECKUE SIBICHUS,
UCTIONB3Ysl (U3WYECKHE BEIUYWHBI, TPH OMUCAHUU TPABUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCIOJIB3YEMbIX BEIHYWH, WX
0003HaYCHUS U €AUHUIIBI PU3HUUECCKUX BEITUMYNH, HAXOAUTH (hOPMYJIBI,
CBS3BIBAMOININE JAHHYIO (PU3WYCCKYIO BEIMYMHY C JIPYTUMHU
BEJIMYMHAMH, CTPOWTH TpaUKd  HW3YYCHHBIX  3aBUCHMOCTEH

(hM3HUECKHUX BEITMYUH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U TPOILECCHI,
HCIIONB3Ysl W3YYEHHBIC 3aKOHBI, IIPM 3TOM JaBaTb CJIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U 3alMChiBaThb €ro MaTeMaTH4ecKoe

BbIPAXXCHHUC

1.6

OOBACHATh (PU3UYECKUE SIBJICHUS, MPOLECCHl U CBOWCTBA TEJI, B TOM
yhclie M B KOHTEKCTE€ CHUTyallMUd MPaKTHUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbIABIATh I[PUUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne w3 1 — 2 JOTWYecKHX ImaroB ¢ omopoi Ha 1 — 2
W3YYEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHUH, PU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

pemaTtb paC‘-IéTHBIe 3aJa4Y1 B 1 -2 I[eﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U




(hopMyIibl, cBs3bIBatONIME (PU3MUECKHUE BEIMYMHBI: HA OCHOBE aHaJIn3a
yCIIOBUSL 337yl  3alUChIBaTh KPaTKOE YCIOBHE, MOJICTABIATh
(u3nyeckue BeIMYUHBI B (OPMYIIBI U MIPOBOJIUTH PACUEThl, HAXOAUTh
CIIpaBOYHBIC JAHHBIC, HEOOXOAUMBIC sl PEIICHUs 3a7a4, OIEHUBATh

PeaTUCTUIHOCTD MOTYYECHHON (PU3NUECKON BEITMUNHBI

1.8

pacno3HaBaTh MNPOOJEMBI, KOTOPbIE MOYKHO PEHIMTh IPH ITOMOIIU
(¢u3NYecKuX METOJOB, B OIMCAaHMM HCCJIECIOBAHUS BBIICIATH
poBepseMoe  MpeanojoXeHue  (TUmoTesy),  pa3iuyarb U
UHTEPIPETHUPOBATh TOJIyYECHHBI pPE3yJabTaT, HAaXOAWUTh OLIMOKH B

XOJ¢€ OIibITa, ACJIATh BBIBOJBLI 11O €T'0 pE3yJibTaTaM

1.9

MPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SBICHUN WU
(bu3mYecKux  CBOWCTB  Tel:  (OPMYJIHMpPOBaTH  IPOBEPSIEMBIC
MPEANONIOKEeHUSI, COOMpAaTh  yCTAaHOBKY W3  NPEIJIOKEHHOTO

000py/I0BaHUs, 3aMMCHIBATH XO/1 OTBITa U (JOPMYIUPOBATH BBHIBOIBI

1.10

BBITIOJIHATH TPSIMBIE M3MEPEHUs] C HCIOJIb30BAHWEM AaHAJOTOBBIX U
IU(pPOBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHHS MPUOOPOB C YUETOM

3aJJaHHOH a0COIIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

NPOBOJUTh  MCCJIEIOBAHME  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JPYroM € HCIOJB30BAHUEM IIPSIMBIX HW3MEPECHMUIA,
y4acTBOBaTh B IUIAHHMPOBAHMWU Y4E€OHOIO HCCIIEJOBAHUA, COOMPATh
YCTaHOBKY U BBINOJIHATH U3MEPEHHUS, CIIEAYs MPEI0KEHHOMY IIaHy,
(¢ukcupoBaTh pPE3yabTaThl IMOITYYEHHOM 3aBUCUMOCTH (U3MUYECKUX
BEJIMYMH B BHUJIE NIPEUIOKEHHBIX TaOIHIl U TPAPHUKOB, JIEIATh BBIBOIBI

10 pe3yJbTaTaM UCCIICIOBAHUS

1.12

MIPOBOJIUTh KOCBEHHBbIC H3MEpPEHMs (PU3MUECKUX BEIUYUH, CIEaYys
MPEI0KEHHOW MHCTPYKIUH: IPU BBIOJHEHUH U3MEPEHU coOuparth
9KCHEPUMEHTAJIbHYI0 YCTAaHOBKY M BBIYMCIATH 3HAYEHHE MCKOMOMH

BCJINYHHBI

1.13

coOnoAaTh TMpaBWia TEXHUKU Oe30macHOCTH Ipu padboTe cC

71a00paTOpHBIM 000pPYIOBaHUEM

1.14

yKa3bIBaTh NPUHLMIIBI  ACHCTBUS NpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepHU30BaTb IPUHLHUINBI JCUCTBUSA HM3YYECHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB € TOMOIIBIO HMX ONUCAHHSA,
UCHOJb3ys 3HaHUA O CBOWCTBaX (PU3MUECKUX SBICHUH U

H€O6XO,Z[I/IMBIC (I)I/ISI/I‘ICCKI/IC 3aKOHBbI 1 3aKOHOMCPHOCTH




1.15

NPHUBOAUTH TMPUMEPHl  (HAXOAUTh HMHPOPMAIMI0 O MPUMEPax)
MPAKTUIECKOTO UCTIOIB30BaHUS (DU3UUCCKUX 3HAHUW B TTOBCEIHEBHOMN
KU3HM 11 o0ecriedeHus: 0e30MacHOCTH TpH  OOpalieHuu ¢
npruOopaMu U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAaHEHUS 310POBbS U

cOOJII0ACHHSI HOPM 3KOJIOIMUECKOIo OBEJICHUS B OKpY>KaloIlel cperie

1.16

OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(popMauuu B cetu MHTEepHET B
COOTBETCTBUM C 3aJaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLUXCSl 3HAHUM W MYTEM CPaBHEHUs Pa3JIMYHBIX HMCTOYHUKOB
BBIICNATE MH(OPMALMIO, KOTOpas SBISETCS MPOTHBOPEUYMBON MU

MOJKET OBITH HeHOCTOBepHOﬁ

1.17

HCIIOIb30BaTh npu BBIIIOJIHEHUH y4eOHBIX 3alaHui
Hay4yHONIONYJISIPHYIO ~ JIUTEpaTypy  (U3HYECKOTO  COJEpKaHus,
CIIpaBOYHBIC MaTepHalbl, pecypcbl ceTu VIHTepHeT, BiIaneTh
npuémMamM# KOHCIIEKTUPOBAHMS TEKCTa, IPeoOpa3oBaHusi HHPOPMALIUU

13 OJJHOM 3HAKOBOM CHUCTEMBI B APYT'YIO

1.18

co31aBaTh CO6CTB€HHI>IG KpaTKUC NUCbMCHHBIC U YCTHBIC COOGIJ_IGHI/IH
Ha oOcHOBe 2 — 3 HCTOYHHMKOB uH(popMamuu (GU3NYECKOTO
coJlep)KaHUsA, B TOM YHCIIE MyOJUYHO JeNaTh KPaTKUEe COOOUICHHS O
pe3ynpTaTax MPOEKTOB WIM Yy4YeOHBIX HCCIENOBAaHUM, NpU 3TOM
rpaMOTHO HCMOJb30BaTh M3YYEHHbIM MNOHSATUMHBIA amnmapar Kypca

(bU3HKH, COPOBOKIAThH BHICTYIICHUE MPE3eHTaLneN

1.19

IIPY BBINOJIHEHUH Y4E€OHBIX IMPOEKTOB M MCCIEAOBAHUN pacIpeesaTh
0053aHHOCTHU B I'PYIIIE B COOTBETCTBUU C IOCTaBICHHBIMH 3a/1a4yaMH,
CICAUTHh 3a BBIIIOJHCHHEM IUIAaHA JCUCTBUHM, aJCKBATHO OLEHUBATH
COOCTBEHHBI BKJIAJ B JEATENBHOCTh TPYIIbL, BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJICICTBUE, YUUTBIBAs MHEHHUE

OKPY>KaOIINUX

8 KJIACC

Kon
MpoBepPsSieMOro
pe3yJibTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

11

HUCIIOJB30BAaTh IIOHATHUA

1.2

pa3jindaTth SABJICHHUA IO OINMNCAHHUIO HUX XapaKTCPHBIX CBOICTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘IGCKOG SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE UW3YYEHHBIX (PU3UUECKUX SBICHUH B
OKpY’KaloIlleM MHUpE, B TOM 4ucie (U3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a/1ayy B y4eOHYIO, BbIIEIATh

CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUN

1.4

ONKCHIBATh HW3YYCHHBIE CBOHCTBA Tel W (QU3MYECKUE SIBICHUS,
UCTIONB3ysl (pU3MYecKre BEIMYWHBL, MPH ONHUCAHUU MPABHIBHO
TPaKTOBaTh  (PU3UYECKUH  CMBICT  HUCHOJB3YEMBIX  BEJIUYHH,
0003HaYeHHs U eUHUIIBI PU3NUECKUX BEJIMYUH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEJIMUYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTH TIpaQUKHd  HM3YYEHHBIX  3aBUCHMOCTEH

(bU3UYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOUCTBA TeJ, (PU3UYECKHE SBICHUS U TPOIECCHI,
WCTIOJIb3Ysl W3Y4YEHHBIE 3aKOHBI, MPHU H3TOM JaBaTh CIIOBECHYIO
(GOpMyIMpPOBKY 3aKOHA W 3alHCHIBATh €T0  MaTeMaTU4YeCcKOe

BBIPAJKCHUE

1.6

OO0BSACHATH (hU3MUECKHE MPOILIECCH M CBOWCTBA TEJN, B TOM YHCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBIISITH IPUYUHHO-CJIE/ICTBEHHBIE CBSA3H, CTPOUTHh 00BsCHEHUE U3 |
— 2 JOTHYECKHX IIaroB ¢ MmoMomplo 1 — 2 W3y4eHHBIX CBOWCTBA

(u3nyYecKuXx sIBICHUN, (PU3NMUECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemaTth pacuéTHble 3a7a4d B 2 — 3 MEWCTBUS, WUCIONB3YS 3aKOHBI U
(hopMyIibl, cBsI3BIBatONNE (DU3HMUECKHUE BEIIMYMHBI: HA OCHOBE aHAIIM3a
YCJIOBUS 33/1a4M 3aIIUMChIBATh KPATKOE YCIOBHUE, BBISBIIATH HEOCTATOK
JMAHHBIX JJI1 pEeHIeHHus 3a7add, BbIOMpaTh 3aKOHBI M (OPMYIIBI,
HeoOxonuMble NIl €€ pelieHus, MPOBOIUTh PAacy€Thl U CPABHHUBATH
MOJlyYEHHOE 3HAaueHUE (PUNYECKOW BEIMYMHBI C HW3BECTHBIMH

JaHHBIMH

1.8

pacno3HaBaTh MNPOOJEMBI, KOTOPbIE MOXKHO PEIIMTh IPH I[OMOIIU
(bu3HYeCKUX METOJI0B, UCIIOJIb3Ysl ONMCAHUE UCCIIEI0BAaHNUS, BbIIEIATh
IIPOBEPSEMOE MPEIIOIOKEHNE, OLICHUBATh IPABUIBHOCTH IOPSAAKA

IMMPOBCACHUA UCCIICA0OBAaHN, ACJIaTh BbIBOAbI

1.9

MPOBOJIUTH OMBITHI IO HAOMIOJCHUIO (PU3MUECKUX SIBICHUH WU
¢usnyeckux  CBOHCTB  Teln:  (opMynupoBaTh  NPOBEpsieMble

MMPpCAITI0JI0KCHUA, CO6I/IpaTB YCTaAHOBKY n3 MMpCAJIOKCHHOI'O




O60py,Z[OBaHI/I$I, OIMMCBIBATHh X0/ OIIbITa U Q)OpMyHHpOBaTL BBIBOJbI

1.10

BBIIIOJIHATE IIPSAMBIE HM3MEPEHUSA C HCIOJIB30BAHUEM aHAJOTOBBIX
pruOOPOB U JATUUKOB (PU3MUECKUX BEJIUUMH, CPABHUBATH PE3YJIbTATHI

M3MEPEHUH C YIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH

1.11

NPOBOJUTH  MCCJIEIOBAHME  3aBUCUMOCTH  OJHOW  (hU3HYECKOH
BEIIMYUHBl OT JPYrOM C MCIOJB30BAHUEM MPSAMBIX H3MEPECHMM:
IUTAHUPOBaTh HCCIEI0BaHUE, COOMpPATh YCTAaHOBKY U BBINOJIHATH
U3MEpeHHUs, cleays IpeloXKEeHHOMY IUIaHy, (uKcupoBaTh
pe3ynbTaThl NOJIYYEHHOW 3aBUCUMOCTH B BHJE TabJUI] U TpaduKoB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM HUCCIICAOBAHUA

1.12

IPOBOJUTh  KOCBEHHbIE  M3MEpeHHMs  (U3NYECKMX  BEJIMYMH:
IUIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IpPEeMIOKEHHOM HWHCTPYKLMH, UM BBIUUCIATH 3HAYCHHUE

BCJIMYHHBI

1.13

coOmonaTh MpaBWja TEXHUKM Oe30macHOCTH Tpu  paboTe ¢

71a00paTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh NPUHIMUIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHMS, HCHOJIb3Ys
3HaHMS O CBOICTBaX (U3MUECKHX SBIECHUN UM HEOOXOAHMbIE

(u3nyeckre 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI>I o CXeMaM M CXCMATUYHBIM PUCYHKaM, COCTABJIATHL CXCMbI
QJICKTPHUYCCKUX I.[GHGIZ C TMOCJICHOBATCIbHBIM W IapaJlJICJIbHBIM
COCAMHCHUCM 9JICMCHTOB, pa3iinvasn YCJIOBHBIC 0003HaUCHUS

QJICMCHTOB 3JICKTPUYCCKUX Hemnei

1.16

NPHUBOAUTH TMPUMEPHl  (HAXOAUTh HMHPOPMAIUI0 O MPUMEPaXx)
MPAKTUIECKOTO UCTIOIB30BaHUS (DU3UUCCKUX 3HAHUW B MTOBCEIHEBHOMN
KU3HM 11 o0ecriedeHus: 0e30MacHOCTH TpH  OOpalieHuu ¢
npruOopaMu U TEXHUYECKUMHU YCTPOUCTBAMHM, COXPAaHEHUS 310POBbs U

cOOJII0ICHHSI HOPM 3KOJIOIMUECKOI0 IOBEJICHHUS B OKPY>KaloIlel cpelie

1.17

OCYILECTBIISATh MOUCK MH(POPMALUHU (PU3NYECKOTO COACPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUW U IIYTEM CpPaBHEHUs
JIOTIOJTHUTEIbHBIX HCTOYHUKOB BBIACIATh HH(POpPMALUIO, KOTOpas

SABJIACTCA HpOTHBOpG‘IHBOﬁ HJIM MOXKET OBIThH HeﬂOCTOBepHOﬁ

1.18

WCIIOJIb30BaTh MPHU  BBHIMOJIHEHMH YYEOHBIX 3aJaHU  Hay4HO-




MOMYJIAPHYIO JIUTEPATYpy (DU3UUECKOrO COAEpN aHHs, CIPaBOUYHBIE
Marepuanbl, pecypchl ceTtd MHTepHeT; BiaaeTh npuémMamu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeodpazoBaHus MH(GOpMALUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co31aBaTh COOCTBEHHBIE MUCHbMEHHEIE U KpaTKUC YCTHBIC COO6HI€HI/I$I,
0000mas wHGOpMAIMI0 W3 HECKOJIBKUX HCTOYHUKOB (DH3UIECKOTrO
COJEpXKaHMUsA, B TOM YHCIE IyOIMYHO TPEACTABIATH PE3yabTaThl
MPOEKTHOM WM HCCIEAOBATEIbCKOM JAESITENbHOCTH, TPU ITOM
TPaMOTHO HCIONB30BaTh W3YYCHHBIM MOHATUHHBIA ammapar Kypca

(I)I/IBI/IKI/I, COIIPOBOKAATH BBICTYIUICHUC HpefﬁeHTaHI/IeI‘/’I

1.20

MIPU BBIIIOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIEAOBaHUN (U3MUECKUX
MIPOLIECCOB pacIpenesaTh 005S3aHHOCTH B I'PYIIE B COOTBETCTBUH C
MOCTABJIECHHBIMUA  3aJjadyaMH, CJIEOUTh 3a BBIIOJHEHHEM IUIaHA
JEUCTBUA W KOPPEKTHPOBATh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JICSITCIBHOCTh TPYIIBL, BBICTPAaUBATH
KOMMYHUKAaTUBHOE€  B3aMMOJECHCTBHE,  MPOSABISIA  TOTOBHOCTh

paspeniatb KOHQIUKTHI

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI NMPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHM s

11

HCIIOJIB30BAaTh U3YYCHHBIC TOHATUA

1.2

pas3iiniaTb ABJICHUSA IO OMNMCAHUIO HX XaPaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘IeCKOG SABJICHUC

1.3

pacmo3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3MUECKHX SIBICHUUA B
OKpY’KarolleM MUpe, B TOM 4uciie Gu3NYecKue sIBICHUS B MPUPOJE,
MIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 33a/1auy B y4eOHYIO, BBIIEIATh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3UIECKUX SIBJICHUIN

14

ONMCHIBATh HW3YYCHHBIC CBOWCTBA TN W (PU3UYECKUE SBICHUS,
UCTIONB3Ysl (U3WYECKHE BEIHYWHBI, TPH OMUCAHWU MPABUIBHO
TPaKTOBaTh  (U3WYECKHA  CMBICT  HCIOJB3YEMBIX  BEJIMYMH,
0003HauEHUSI ¥ €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (POPMYIIBI,

CBSI3bIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEIMYMHY C JAPYTUMH




BCJINYHMHAMHU, CTPOUTH rpa(b HKH HU3Yy4YCHHBIX 3aBHCHMOCTEHN

(bU3UYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SIBIICHUS W IPOIIECCHI,
WCTOJIb3YySl H3YYEHHBIE 3aKOHbI, IMPU HTOM JaBaTh CIOBECHYIO
(OpMyIIMPOBKY 3aKOHAa W 3alHCHIBATH €T0  MaTeMaTHYECKOE

BBIPAKCHHE

1.6

O0OBSCHATH (I)I/I3I/I‘leCKI/Ie IMpoHeCChl U CBOMCTBa TCJI, B TOM 4YUCJIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ MMPAKTUKO-OPHUCHTUPOBAHHOT'O XapakTepa:
BBIABJIATH MPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTDH 00BsCHEHHE U3 2
— 3 JOTWYEeCKUX IIIaroB C IIOMOIIBIO 2-73 HN3Yy4YCHHBIX CBOMCTBa

(bu3nueckux sBICHUN, (U3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemaTth pacu€THbIe 3aqaud (OmUparonIuecs Ha cucreMy w3 2 — 3
yYpaBHEHMI), WCHOJB3ySd 3aKOHBI W  (OPMYIBI, CBS3BIBAIOIINE
¢usnueckre BeNMYMHBI: HAa OCHOBE aHalW3a YCIOBUS 3a/adyd
3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIONIUE WIN
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIIBI, HEOOXOIUMBbIE
JUI peIIeHUsl, NPOBOJUTH Pacuy€Thl M OLEHUBATH PEATUCTHUYHOCTH

IMMOJIYYCHHOI'O 3HAYCHUL (bHSH‘IGCKOfI BCIINYHMHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MpPU MOMOILIU
(u3NUECKUX METONIOB, HCTIONB3Ys ONKCAHUE HCCIEIOBAHUS, BBIACIATDH
MpOBEPsieMOE  TPETOIOKEHUE, OICHWBATh TPABWIBHOCTH TOPSIIKA
MPOBEAICHUSI UCCIICJOBAaHUs, JEJIaTh BBIBOJBI, HMHTEPIPETUPOBATH

pe3yabTaThI HAOIOICHHIA M OTIHITOB

1.9

OpOBOAUTL OIIBITHI 110 H8.6JHOI[CHI/IIO (pHSH‘IGCKI/IX SIBJICHUH WIH
(I)I/ISI/ILIGCKI/IX CBOIMCTB T€JI: CAMOCTOSTEIHLHO CO6I/IpaTL YCTAaHOBKY H3
HU30BITOYHOTO Ha60pa O60py,HOBaHI/IH, OIIMChIBATh XOJ OIIbITa U €Io

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

MPOBOAUTH MPU HEOOXOIUMOCTH CEpUI0 TPSMBIX H3MEpEHUuH,
ompeneNsis CpelHee 3HAaYeHUuE H3MepsieMor BenuduHbl (PoKycHOe
paccTosiHie COOMpArOIIe JIMH3BI), OOOCHOBBIBATH BBHIOOP crocoba

U3MepeHus (M3MEPUTEITHHOTO TTPHOO0pa)

1.11

MPOBOJUTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (DU3MUYECKUX BEITUYUH C
HCIIOJIb30BAaHNUEM MPSAMBIX M3MEPEHUM: MJIAHUPOBATh HCCIEN0BaHUE,
CaMOCTOSATEJIbHO COOHMpaTh YCTAHOBKY, (DUKCHUPOBATh pE3YJIbTAaThl

HOJ'Iy‘IGHHOﬁ 3aBUCHMMOCTH (1)I/ISI/I‘I€CKI/IX BCINYHMH B BHAC Ta6J'II/II_II/I




Fpa(i)I/IKOB, ACJIaTh BBIBOJBI 11O pE3YyJIbTaTaM HCCIICTOBAHUA

1.12

IPOBOJUTh  KOCBEHHbIE  HM3MEpeHMs  (U3NYECKMX  BEJIMYMH:
IUIAaHUPOBATh U3MEPEHUs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIIOJHATE M3MEPEHHUs, CIEAYySd NPEIIOKEHHOW HWHCTPYKIMH,
BBIUMCIIATh 3HAYEHUE BEJIMYMHBI M AaHAJIM3UPOBATh IIOJYYCHHBIE

pe3yJAbTAaThI C YYETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHUI

1.13

CO6J'IIO)13TI:> IpaBujia TCXHUKHU 0€30IIaCHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BAHUEM

1.14

pa3ianyaTh OCHOBHBIE TNMPU3HAKH M3YYEHHBIX (DU3MUECKHX MOjejeil:
MaTepHabHas Touka, abCOMIOTHO TBEPAOE TEJIO, TOUCUHBIH HCTOYHUK
CBeTa, JIyd, TOHKas JIMH3a, IJIaHETapHas MoOJeib aToMa, HyKJIOHHAas

MOJCJIb aTOMHOTI'O dapa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SIBICHHHM W HEOOXOIUMbIE

(I)I/I3I/ILIGCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIONB30BAaTh CXEMbl M CXEMaTHYHble PHCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTEIbHBIX npuOopoB u
TEXHOJIOTMYECKHX IPOLECCOB IMPH PELICHUH Y4eOHO-TPAKTUUECKUX
3a/1a4, ONTUYECKUE CXEMBI JJIsi TTOCTPOEHUSI N300PAKEHHUI B TIIIOCKOM

3epKalie ¥ COOMparoIiei JINH3e

1.17

NPUBOJUTH TpHUMEPHl (HAXOAWTh HMHMOPMAIMIO O TpUMEpax)
MPAKTUYECKOT0 UCIIOIB30BaHUS (PU3MUECKUX 3HAHUI B MOBCETHEBHOMN
KM3HM Ui o0ecriedeHusi Oe30macHOCTH MpH  OOpallleHuH ¢
npubopamMH M TEXHUYECKUMH YCTPOMCTBAMU, COXPAaHEHHS 30POBbS U

CO6J'IIO,Z[€HI/IH HOPM 3KOJOIr'HYC€CKOI'0 IIOBCACHUS B Oprx(a}omeﬁ cpeac

1.18

OCYIIECTBIISATH MOUCK UHPOpMAINK (U3HUECKOTO COJACPKAHUSI B CETH
HNutepuer, camocTosTeIbHO (OPMYIHPYS TOUCKOBBIA  3ammpoc,
HaxXOJWTh TYTH  ONPEACICHUS  JOCTOBEPHOCTH  IMOJYYCHHOU
uH(OpMAIIMM HA OCHOBE HMEIOUIMXCS 3HAHUN W JIOMOJIHUTEIbHBIX

HNCTOYHUKOB

1.19

WCHIOJb30BaTh MPU BBHINOJHEHUM YYE€OHBIX 3aJaHUil  Hay4dyHO-
MOMYJSIPHYIO JINTEPaTypy (U3NYECKOro COJCpXKaHUs, CIPaBOYHBIC
MaTepuainsl, pecypchl ceth MHTepHer; Bnamers npuémamu

KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3zoBaHusi HHPOPMAIMU U3 OJHOU




3HAKOBOW CHUCTEMBI B APYTYIO

1.20

co37aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE HMH(pOpPMalUUd M3 HECKOJIbKUX HCTOYHHUKOB (PU3MUECKOIo
CoJlep)KaHUs, MYOJMYHO MPEICTAaBIATh PE3yIbTaThl NMPOECKTHON WU
UCCJIENOBATENIBCKOM  ACATENBHOCTH, INPHU  3TOM  TPaMOTHO
MCIIOJIb30BaTh U3YUYEHHBIN MOHATUINHBIN anmnapaTr u3y4aemMoro pasziena
(GU3MKM U COMPOBOXKATh BBICTYIUICHHWE TMpe3eHTalueil C¢ y4éTom

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

IpU BHITIOJHEHUH Y4€OHBIX MPOEKTOB M HCCIENOBaHUN (U3MUECKUX
MPOIECCOB pacCHpeesITh 0053aHHOCTU B TPYMIE B COOTBETCTBHU C
MIOCTaBJICHHBIMU 3aJa4aMH, CJIEAUTb 32 BBIIOJHEHUEM IUIaHA
JNEUCTBUA W KOPPEKTHPOBAaTh  €ro, aJeKBaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JICSITCIBHOCTh TPYNIBL, BBICTPAUBATH
KOMMYHUKATUBHOE€  B3aWMMOJICHCTBHE,  MPOSBISISL  T'OTOBHOCTh

paspemniath KOH(IUKTHI




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3aena

Kon

3JJEMEHTa

IIpoBepsiemMble 371eMeHTHI COAEPKAHNS

®U3UKA U EE POJIb B TIO3BHAHWU OKPYXAIOIIEI'O MHUPA

11

®uszuka — Hayka O npupone. SIBIE€HHS PUPOLBI.
®usznueckue  SABICHMS: MEXaHUYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBBLIC

1.2

dusznueckue BCJIIMYHHEI. I/I3MepeHI/IC (I)I/I3I/I‘leCKI/IX
BCJIIMYHH. duznueckue HpI/I60pI:>I. Ilor PCIIHOCTH

HSMCpeHHﬁ. MC)K,I[YHapOI[HaH CUCTCMA CAUHUIL

1.3

EcrecTBeHHOHAay4HBI METOJ TO3HAHUS: HAOIIOJCHUE,
IIOCTAHOBKA Haquoro BOHpOC&, BBIABHKCHHUEC TUIIOTE3,
BKCHepI/IMeHT 110 HpOBepKC THUIIOTE3, 06'I)$ICHCHI/IG

HAOJI0JAaEMOr0 SIBJICHUS

14

Onwucanue GpU3NUECKUX SBICHUN C TIOMOIIBIO MOJIEIeH

1.5

[IpakTuyeckue paboOTHI:

1. H3mepenue pacCTOSHHMA.

2. HM3mepenue 00bEMa )XUIAKOCTU U TBEPOTO Tea.

3. Ompenenenue pazmMepoB MajbIX TeEIL.

4. WM3mepenue TEMIIEPATyPhI pu ITOMOUIN

JKUJKOCTHOTO TEPMOMETPA U AATUYHUKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHUU BEHIECTBA

2.1

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX Pa3MepBhl.
OnpITel,  0Ka3bIBAIOIIUE  JUCKPETHOE  CTPOEHUE

BEIllECTBA

2.2

JlBmxenne yactuil BemiectBa. CBSI3b  CKOPOCTH
JIBIDKEHUS YacTUL C TeMmIleparypoid. bpoyHOBCKoe

nBIKeHue, TudPy3us

2.3

BSaHMOHeﬁCTBHG JacCTHUIl BEUICCTBA: IPUTAKCHUC U

OTTAJIKMBaHHC




AI‘peFaTHBIC COCTOSAHHMA BCHICCTBA: CTPOCHHUC TIa30B,

KUIAKOCTEH W TBEPABIX  (KPUCTAUIMIECKHUX)  Tell.

24 B3auMocCBs3bp MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX M WX aTOMHO-MOJICKYJISIPHBIM
CTpPOCHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
[IpakTrdeckue paboOTHI:
1. Ouenka pauameTrpa aToMa METOAOM pSAOB (C

UCIIONIb30BaHueM (ororpaduii).
2.6 2. OneIThl TIO HAONIOACHUIO TEIJIOBOTO PACIIUPEHUS

ra3os.
3. OmpITel 1O  OOHAapyXEHHIO  JEHCTBUS  CHII

MOJIEKYJISIPHOTO MPUTSIKEHHUS

JIBIDKEHHME U B3AUMOJIEMCTBUE TEJI

31 Mexanuveckoe JIBYDKEHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBXKCHHE
39 Cxopocth. CpenHsis CKOPOCTh IPU HEPABHOMEPHOM
' JIBW>XEHUU. Pacdy€T myTH 1 BpeMEHM ABUKECHUS
SlBnenue wHepumu. 3aKoH WHEpUHMH. B3ammopaeicTBue
3.3 TeJ KaK MPUYMHA U3MEHEHHS] CKOPOCTH JIBIDKCHHS TEll.
Macca kak Mepa UHEPTHOCTHU Teja
34 IInmorHOCTE BeniecTBa. CBA3b INIOTHOCTU C KOJIHYECTBOM
' MOJIEKYJ B eJUHUIIE 00bEMA BEIIECTBA
3.5 Cua KaKk XxapakTepUCTHKA B3aUMOJACHCTBUS T
36 Cuna ynpyroctd u 3akoH ['yka. M3mepenue cumbl c
' MOMONIBI0 TUHAMOMETPA
37 SIBnenne TAroreHus U cuia TsokectH. Crila TSHKECTH Ha
' JIpyrux mianerax. Bec tena. HeBecomocTh
38 Cuna Tpenust. TpeHUE CKOJIbKEHUS U TPEHUE TMOKOS.
' Tpenue B npupoae U TEXHUKE
39 #H##Par###Cnoxxenne CwWI, HaMpaBJICHHBIX IO OJHOMN
' npsimoii. PaBHOIeHCTBYIOIIAS CUIT
310 [TpakTrueckue pabOTHI:

1. Ompenenenue CKOPOCTH PAaBHOMEPHOTO JIBHKEHUS




(mapvka B JKHJIKOCTH, MOJENTH BJIEKTPUYECKOTO
aBTOMOOWJIS U TaK Jajee).

2. OmnpeneneHne CpemHEH CKOPOCTH  CKOJBXKCHUS
Opycka Wiv IIapuKa Mo HaKJIOHHON TIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOIO Tela.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD
pacTsKEeHHUs (medopmanun) NIPY>KUHBI oT
IIPWIOKEHHOMN CUJIBL.

5. OneITel, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI

TPEHMsI CKOJBXEHHA OT Beca Tela M XapakTepa

COIIpHUKaACaroIUXCs HOBerHOCTeﬁ

Ousnueckue SIBIEHUS B MPUPOJE: MPUMEPHI IBIKEHUS C

3.11 Pa3IM4YHBIMKM CKOPOCTSIMU B KUBOW M HEXHUBOW NPHUPOJE,
JICHCTBUE CUITBI TPEHUSI B TIPUPOJIC M TEXHUKE
3.12 TexHnyeckue ycTporucTBa: JTMHAMOMETP, HOIIMITHUKH
JIABJIEHUE TBEPJIBIX TEJIL, XKUJIKOCTEHN 1 T'A30B
i1 Hasnenne tBEpaoro Tenma. CrnocoObl yMEHBIIEHUS WU
' YBEJIMYEHUS 1aBIICHUS
49 JlaBienue raza. 3aBUCHMOCTh JIaBJICHUS Ta3a oT 00bEMa,
' TEMIIEPATYPhI
43 [lepenaua naBneHust TBEPABIMU TEIAMH, KHUIKOCTIMU U
' razamu. 3akoH [lackans. [IneBMaTnueckue MaInHbI
3aBUCUMOCTh  JABJICHHSI JKUIKOCTH OT TJIYOHWHBI.
4.4 lMunpocratuyeckuii napagokc. Coobuaronmecs: COCyabl.
['unpaBnuyeckrue MEXaHU3Mbl
Atmocdepa 3emnu u atmochepHoe nasienue. [IpuauHb
A5 CYIIIECTBOBaHUS BO3AYHNIHOW 00070uku 3emiau. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBIECHUS OT
BBICOTBI HaJ[ YPOBHEM MOPS
46 W3mepenne armocdepHoro pasnenus. Ilpubopsr miis
' U3MEPEHUs: aTMOC(EPHOTO 1aBICHUS
JlelicTBUE KXUIOKOCTH M ra3a Ha MOIPYyKEHHOE B HUX
4.7 Teno. BelTamkuBaromas (apXxumezoBa) CHiIa. 3aKOH

Apxumena




4.8

IInaBanue Ten. Bo3ayxomnnaBanue

[TpakTrueckue pabOTHI:

1. HccnenoBanue 3aBUCHUMOCTH Beca Teda B BOJE OT
00BEMa NOrpykEHHOM B JKUAKOCTb YaCTH TeJa.

2. Ompenenenue BBITAJIKUBAIOIICH CHJIB,
JIEHCTBYIOILIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLICH CHIIBL,

ﬂeﬁCTBYIOHleﬁ Ha TCJIO B JKMAKOCTH, OT MaCChI TCJ1a.

49 4. OnbIThI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh
BBITAJIKMBAIOIICH CHJIbI, JIEUCTBYIOLIEH Ha TEJIO B
KHUJAKOCTH, OT 00bEMa MOTpYKEHHOH B KHUAKOCTH
YacTH TeJa U OT MJIOTHOCTH KUAKOCTH.

5. KoHnctpynpoBanue apeomerpa 1581051
KOHCTPYMpPOBaHUE JIOAKM M  olpejeineHue eé
rpy30I0AbEMHOCTH

®dusznueckue  SABICHHUS B TPUPOJE:  BIUSHUE

4.10 aTMOC(EPHOTrO JaBJICHUS HA KUBOW OpPraHU3M, IJIaBaHHUE
pbIO

TexHuyeckne YCTPONCTBA: COOOIIAIOIIUECS COCYIBI,

411 YCTPOMCTBO BOJOMPOBOJAA, THAPABIMYECKUM mpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOH HACOC,

apeoMeTp

PABOTA, MOIIHOCTD, DOHEPT A

5.1 Mexannueckast pabota

5.2 MexaHnyeckasi MOIIHOCTh

- [IpocTeie MeXaHU3MBI: pblyar, OJOK, HaKJIOHHAas

' riockocTh. [IpaBuiio paBHOBecHs phlyara

5.4 [Ipumenenue npaBuiia paBHOBECHS pblyara K 0JI0Ky
«3on0T0€  TpaBwio»  MexaHukd.  Koadourment

9.5 II0JIE3HOTO AEWCTBUS MeXaHU3MOB. [IpocThie MEXaHU3MBbI
B OBITY U TEXHUKE

5.6 [loTeHumanpHas SHEPrUM TeJa, MOJHATOrO HaJl 3eMIIEH

5.7 KuneTtndaeckast sHeprust

5.8 [lonnass mexaHuyeckasi Heprus. 3aKOH H3MEHEHHS U




COXpaHEHHs] MEXaHUYECKON 3HEPTUU
[TpakTrueckue pabOTHI:
1. Ompenenenue  paboTbl  CUJIBI  TPEHUS  NpU
PaBHOMEPHOM JIBIDKCHHH Te€Jla 10 TOPH30HTAIBHOMN
MIOBEPXHOCTH.
5.9
HccenenoBanue yciioBUl paBHOBECHs pblyara.
3. MW3amepenue KI1/] HaKIOHHO MIOCKOCTH.
W3yuenne 3akoHa COXpPaHEHUS  MEXAHUYECKOH
SHEpPruu
@dusznueckue SBIEHUS B IMPUPOJAE: pblUarM B Tele
5.10
yesoBeKa
TexHuueckne YCTpOMCTBA: pblYar, MOABUKHBIA H
5.11 HETOJABMKHBIM OJIOKM, HAKJIOHHAS! TJIOCKOCTH, MPOCTHIE
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COAePKAHUSA
pa3zena 3J1eMeHTa
TEIUIOBBIE ABJIEHWA
OCHOBHBIE  TIOJIOKEHHUS  MOJIEKYJISIPHO-KHHETHUYECKON
6.1 TEOpUU CTPOEHMsI BellecTBa. Macca U pa3Mepsl
' MoJieKya.  OnbITel, MOATBEP)KIAIOIIME  OCHOBHBIE
HOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOpUHI
Mopnenn  TBEpAOro, JKUAKOITO W Ta3000pa3HOro
6.2 cocTrosiHUi BemecTBa. Kpucramimdyeckue u amopgHbie
6
Tena
OObscHEHHE CBOICTB ra3oB, )KHMJIKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TIOJOXEHUH MOJEKYIIPHOKUHETHYECKON
TEOpHUH
6.4 CmauuBaHMe M KalWUISIPHBIE SIBJICHUS
6.5 TennoBoe pacHIMpeHue U CxKaTue
6.6 Temneparypa. CBsA3b TeMIepaTypbl CO CKOPOCTBIO




TCIIJIOBOT'O ABMKCHUS YaCTHI]

Buytpennsis sneprust. Cioco0bsl H3MEHEHHS BHYTPEHHEH

o SHEPIUuH: TeIUIonepeaaya U CoOBepIIeHue padboThl
6.8 Bunel Teruonepenayu: TEIIONPOBOJHOCTh, KOHBEKIIHS,
' U3ITy4eHHUe
KonuuectBo  TemioTsl.  YaenpHas — TEMIOEMKOCTb
6.9
BELIECTBA
TenmooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHHUE
6.10
TEIUIOBOTO OaslaHca
611 IInaBneHue n OTBEpAEBAHNE KPUCTATUINYECKUX BEILECTB.
' VY aenbHas TEIUIOTA IJIABICHUS
[lapooOpa3zoBanue 1  KoHJeHcauus. McmapeHue.
5.12 Kunenne. VYaenpHas  Temiora napooOpa3oBaHUS.
' 3aBUCHMOCTh TEMIIEPATYPbl KUIIEHUSI OT aTMOC(HEPHOro
JaBJICHUS
6.13 BnaxxnocTs Bo3ayXxa
6.14 OHeprus TOIIMBa. Y 1eJbHasl TEIJI0Ta CTOPaHus
[Tpuauner  pabotel  TeroBbix — aBurateneit  KIIJ
6.15 TEIUIOBOTO JABurarens. TemnoBble ABUTAaTeNd U 3alluTa
OKpYXKaroIle Cpeasl
3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUHU B TETIOBBIX
6.16
mporeccax
[IpakTudeckne pabOTHI:
1. Ombitel 1o OOHapyXeHur  JecTBus — Cull
MOJIEKYJISIPHOTO TPUTSKESHHUS.
2. OnbITH 1O BBIPAIIMBAHUIO KPHCTAJLIOB TTOBAPECHHOU
COJIM WJIM caxapa.
6.17

3. OnbITl 1O HAOJIOJEHHUIO TEIUIOBOIO PACIIMPEHHUS
ra3oB, )KUJKOCTEH U TBEPBIX TEIl.

4. OmnpeneneHue JaBleHUs BO3ayxa B  OaiioHe
LITIPHLIA.

5. OHLITLI, ACMOHCTPUPYIOIIHEC 3aBUCUMOCTD HaBJICHUA




BO3yXa OT €ro o0béMa U HarpeBaHUs WIH
OXJIaXKICHUSI.

6. IIpoBepka rumoTe3bl JIMHEHHOW 3aBUCHMOCTH JJTHHBI
CTOJIOMKA KHUJIKOCTU B TEPMOMETPUUYECKON TPyOKe OT
TEMIIEPaTypHhl.

7. HaGmroneHue u3MeHEHHUs] BHYTPEHHEH >HEpruu Teja
B pe3ylbTare TeIvlonepeaadyd U paboThl BHEITHUX
CHIL.

8. HUccnenosanue SIBIICHUS TEIUIO0OOMEHA npu
CMEIIMBAHUM XOJOAHON U TOPSAYEH BOABI.

9. OmpeneneHrne KOJIMYECTBA TEIUIOTHI, TMOJYYCHHOTO
BOJIOM pu TerooOMeHe c HarpeThiM
METAJUTMYECKUM LHUIUHAPOM.

10. Onpenenenue yaenbHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca UCIapeHHUs.

12. Onpenenenue OTHOCUTEIBHON BIQKHOCTH BO3/1yXa.

13. Onpenenenue yneabHON TEIUIOTHI IUIABJICHUS JI/A.

Odusuveckue SBICHUS B MPUPOJAC: TMOBEPXHOCTHOE
HATSKCHUC W KAllWUIAPHBIC ABJICHUA B IHPHUPOIAC,
6.18 KpHUCTaJUTBI B TIpUpoie, m3nydeHne CollHIa, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HMHES, CHEra.

TexHuyeckue yCTpOMCTBA:  KaNWJUIAPBI, MPUMEPHI
UCTIOJIB30BaHUSl KPUCTAIUIOB, JKUIKOCTHBIH TEPMOMETD,
6.19 JaTYUK TEMIEPaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETPBI, TICUXPOMETp, TapoBas TypOWHA,

ABUTATCJIb BHYTPCHHCT'O CIrOpaHUs.

OJIEKTPUHYECKHUE 1 MAT'HUTHBIE SABJIEHNMS

7.1 DnekTpusanus Tei. J[Ba poaa 3JIeKTpUIECKUX 3apsiI0B

B3anMmoneiictBue 3apspkeHHBIX Teln.  3akoH  Kyiona
7.2 (3aBUCHMOCTB CHJIBI B3aUMOJICHCTBUS 3aps’KEHHBIX TEJl OT

BEJIMYMHBI 3apsIJIOB U PACCTOSIHUS MEKAY TEJIaMu)

7.3 Onextpuueckoe nosie. Hanpspk€HHOCTD 3JEKTPUUECKOTO




noist. [IpuHIUMO Cyneprno3uiuu SJIEKTPUUYECKUX TOJeH

(Ha KaYECTBEHHOM ypPOBHE)

Hocurenn osnekTpudeckux 3apsaoB. OJIEMEHTapHBIN

7.4 anekTpuueckuii 3apsana. Ctpoenune aroma. [IpoBonHMKN U

JA3JIEKTPUKH
7.5 3aK0OH COXpaHEHUs INEKTPUIECKOTO 3apsiaa

DNEeKTpUYeCKHii  TOK.  YCIOBUS  CYUIECTBOBaHUSA
7.6

AIEKTPUYECKOTO TOKA. VICTOUHHMKHM MOCTOSSHHOTO TOKa

HeiicTBus BIIEKTPUYECKOTO TOKa (TemioBoE,
1.7 XUMHUYECKOE, MAarHUTHOE). OJIEKTPUUECKUH TOK B

KUAKOCTSAX U rasax

Onektpuueckass wnenb. Cuna Toka. DIIEKTpUYECKOE
7.8

HaIpsHKEHUE

ConpotuBiienue MIPOBO/IHUKA. VY nenbHoe
7.9

CONIPOTHUBIICHUE BEIIECTBA
7.10 3akon Oma 1t yyacTka 1emnu

[locnenoBarenbHOE W HapajlieIbHOE  COEAUHEHUE
7.11

MIPOBOJIHUKOB

PaGota u MOIIHOCTH DJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenua

DnexkTpuyeckue Henu U MOTPEeOUTENH SIEKTPUUECKOMN
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

[TocTrosiHHbIE MarHuThl. B3ammopelcTBUE TOCTOSHHBIX
7.14

MarHuToB

MarnutHoe mnosie. MarHuTtHOe moNe 3eMJIM U €ro
7.15

3HAYCHHE JJIS KU3HU Ha 3emMIie

OmnbIT Opcrena. MarHuTHOE 110JI€ 3JIEKTPUUECKOTO TOKA.
7.16

[IpumeHeHne 31eKTPOMarHiTOB B TEXHUKE

JlelicTB€ MAarHUTHOTO TMOJs Ha MPOBOJHUK C TOKOM.

DIIeKTpOJBUTATEIh TTOCTOSHHOTO ToKa. Vcmonb3oBanue
7.17

QJICKTPOABUT aTejJe B TEXHHUYECKHUX YCTpOﬁCTBaX H Ha

TpaHCIopTe




Onbitel  @apaned.  SBieHUE  BIEKTPOMArHUTHOM

7.18
nHaykuuu. [Ipasuno Jlenna
DJIeKTpOreHepaTop. CriocoOsr MOJTyYEHUS
7.19 AJEKTPUYECKON  DHEpPrum. DNeKTPOCTAaHIIMK  Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTUU
[IpakTudeckue pabOTHI:
1. OnmbiTel 1O  HAOMIONEHUIO  AJIEKTPU3ALMU  Tell
MHYKIMEH U IPU CONPUKOCHOBEHHUU.
2. HWccnenoBaHue IEHCTBHSI DJIEKTPUYECKOrO TOJNS Ha
MIPOBOJHHUKH U JUIICKTPHKH.
3. COopka u mpoBepka pabOThl JIEKTPUUYECKON IIenu
MOCTOSIHHOT'O TOKa.
4. V3MepeHHe U peryJupOBaHHUE CHIIBI TOKA.
5. H3mepeHue u peryiaupoBaHue HANPSHKEHUS.
6. HccrnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HIYIIETO
yepe3 pe3ucTop, OT CONPOTHUBICHHS PE3UCTOpa HU
HATPSDKCHUS Ha PE3UCTOPE.
7. OmbIThl, JIEMOHCTPUPYIOLIUE 3aBHUCHUMOCTD
720 AJIEKTPUUYECKOTO CONPOTUBIICHUS MPOBOJAHUKA OT €0

JUTMHBI,  TUIOMIAAM  TIONEPEYHOTO  CEUCHHS U
Marepuasna.

8. TlpoBepka mpaBWiIa CIOXKEHUS HAMPSHKEHUN TPU
MOCJIEI0BATENIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiaa Uil CWIBI TOKa  TIPH
napauieIbHOM COCTMHEHUH PE3UCTOPOB.

10. Ompennennenue  pabOTBI  IJICKTPHUECKOTO  TOKAa,
uayuero yepe3 pesucrop. OnpenesneHne MOIHOCTH
AIEKTPUIECKOTO TOKA, BBIICIIIEMON Ha PE3UCTOPE.

11. VccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO
qyepes3 JIaMIIOUKy, OT HaINPSKCHHS Ha HEl.

12. Onpenenenue KIIJ| narpeBatens. HcciemoBanue
MardUTHOTO B3aHUMOJICHCTBUS MMOCTOSIHHBIX

MAar"duToOB.




13. U3y4yeHre MarHuTHOTO MOJSl MOCTOSIHHBIX MarHUTOB
IIpU UX 00BEIMHEHUH U pa3IeIeHUN.

14. ViccnenoBanue AEHCTBUS 3JIEKTPUUECKOTO TOKa Ha
MarHUTHYIO CTPEJIKY.

15. OnbITEI, JEMOHCTPHUPYIOUIUE 3aBHCHUMOCTHh  CHJIBI
B3aUMOJICHCTBUS KATYIIKU C TOKOM M MarHuta OT
CHWJIBI TOKA U HAIPaBIICHUS TOKA B KATYIIIKE.

16. Usyyenune  OeWCTBUS ~ MarHUTHOTO  TOJS  Ha
IIPOBOJHUK C TOKOM.

17. KonctpyupoBanue u W3y4YeHue paboThI
AJEKTPOJIBUTATETISI.

18. U3mepenue KI1/] anexTpoaBUraTenbHOM yCTAaHOBKHU.

19. OnbITE! o HUCCIIEIOBAHUIO SIBIICHUS
BHGKTpOMaFHHTHOﬁ I/IH)IYKHI/II/II HNUCCIICOOBAHHEC
I/I3MCHCHI/Iﬁ 3HAUYCHUS nu Hanp ABJICHUS

HHAYKINUOHHOTO TOKa

7.21

@uznueckre SABICHUS B MPUPOJE: DIEKTPUUYECKHE
SBIIGHUST B  arMocdepe, OICKTPHUECTBO  KUBBIX
OpraHU3MOB, MAarHUTHOE TOJIe 3eMIIH, e MOIIOCOB,
POJIb MAarHUTHOTO MOJIS JJI XKU3HHU Ha 3emiie, MOJISIPHOE

CHAHHC

7.22

TexHudeckne yCTpOWCTBA: DJIEKTPOCKOI, aMIIEpPMETP,
BOJIBTMETP, PEOCTAT, CUETYUK DJICKTPUYECKON DHEPIUU,
3JIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HAarpeBaTesbHbIC
ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKHE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, 3JIEKTPOJBUIaTEellb

MOCTOAHHOI'O TOKA, CHEPATOP IMOCTOAHHOI'O TOKa

9 KJIACC

Kon

pazzena

Kox >mementa

HpOBepﬂeMBIe 9JICMCHTEI COACPKAHUA

8

MEXAHWYECKUE ABJIEHUA




Mexanndeckoe JBHXXCHUC. MaTepI/IaJ'IBHaH TOYKa.

51 Cucrema orcuéra
8.2 OTHOCHTETHPHOCTh MEXaHUICCKOTO JIBFKESHUS
8.3 PaBHOMEpHOE MPSMOTMHEWHOE IBIKEHHUE
HepaBnomepHoe npsimosinHeiHoe nBmxeHue. CpenHsis
8.4 U MIHOBEHHas CKOpPOCTh Tejla INpPH HEPAaBHOMEPHOM
JBUKCHHUH
8.5 VYckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHETHOE
' JBUKCHHE
8.6 CBoboxnoe magenne. Onbitel ["anues
PaBHOMepHOE nBHKEHME TO OKpyX)HOCTU. [lepuon u
8.7 gactota oOpamienus. JIuHelHass M yrioBas CKOPOCTH.
LleHTpOCTpEMHUTEIIEHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HproToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tpetuii 3akon HeroToHa
8.11 [TpyHIMTI Cynepno3UIIMU CHTT
8.12 Cuia ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: CUa TPEHUS CKOJIbKEHUS, CUJa TPEHUS
' MOKOSI, IPYTH€ BUIbI TPCHUS
814 Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHUSI.
' YckopeHnre cBOOOTHOTO TMaIeHUs
8.15 JBuxenne  munaHer  Bokpyr  Connua.  Ilepsas
' KOCMHYECKasi CKOpOCTh. HeBecoOMOCTh 1 eperpy3Ku
PaBHOBecue MaTepranbHON TOUKH. AOCOIIOTHO TBEP0E
8.16
TEJIO
8.17 PaBHoBecue TBEPHOro Tema € 3aKpEIUIEHHOW OCBIO
' BpaieHus. MoMeHT cuiibl. LleHTp TsxecTH
8.18 Nmmynbe Tenma. Usmenenne umiynbca. UMIyabe cHib
8.19 3aKOH COXpaHEHUS UMITYJIbCA
8.20 PeaktuBHOE NBUXKEHUE
8.21 Mexanuueckas paboTa 1 MOIIHOCTh
8.22 PabGora cun Tsaxectu, ymnpyroctd, TpeHus. CBs3b




SHEPTUU U PabOTHI

[loTenmmanpHass dSHEpPrUst Tejia, TMOMHITOTO  Haj

8.23
MOBEPXHOCTHIO 3eMJTH
8.24 [loTeHmanbHast SHEPTHSI CIKATON TIPYKUHBI
8.5 Kunernueckass sHeprus. Teopema O KHHETHYECKOU
' SHEPrUu
8.26 3aKOH COXpaHEHHs] MEXaHUYECKOU YHEPTUU
[TpakTrueckue pabOTHI:
1. Omnpenenenue cpenHe CKOPOCTH CKOJIBKCHHS
Opycka WM JBWKCHHS [IapHKa 10 HAKJIOHHOM
TUTOCKOCTH.
2. Ompenenenue YCKOpEHUS Tena npu
PaBHOYCKOPEHHOM  JBW)KCHHU 10  HAKIOHHOMN
TUTOCKOCTH.
3. HccnenoBanue 3aBUCUMOCTU MYyTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM  JBWXKEHHHM 0€3 HayalbHOU
CKOPOCTH.
4. TlpoBepka TUMOTE3bI: €CIH NPU PAaBHOYCKOPEHHOM
JIBKEHHMM  0€3  HavyaJlbHOM  CKOPOCTH  MYTH
8.27 OTHOCSITCS  KaK psAJ  HEYETHBIX  YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BpEMEHU
OJIMHAKOBEI.
5. HccnemoBaHue — 3aBHCHMOCTH — CHJIBI  TPEHHSA
CKOJIBKEHUS OT CHIJIBl HOPMAJIBHOTO JTaBJICHUS.
6. Ompenenenue ko3 uIMEHTa TPEHUS CKOJIBKEHUS.
OmnpeneneHue KECTKOCTU MPYKUHBIL.
8. Ompenenenne  paboOThl  CWJIBI  TPEHHUS  MPH
pPaBHOMEpPHOM ABM)XEHUU Tella MO0 TOPU30HTAIBHON
MOBEPXHOCTH.
9. Omnpenenenne pabOTBl CHIIBI  YIOPYTOCTH  TIPH
noIbEME Tpy3a ¢ MCIOIH30BAaHUEM HETIOABIKHOTO U
MOABUKHOTO OJIOKOB
Ou3ndecKue sSBICHUS B MPUPOJIE: TPUIUBLI U OTIUBBI,
8.28 nBukeHne TuiaHeT COTHEYHOH CHUCTEMBI, PEaKTUBHOE

ABUIKCHUC KHUBBIX OPraHU3MOB




8.29

Texuuyeckue YCTPOﬁCTBaZ CIINAOMCTP, JaTYUKH

MIOJIO’KEHUSI, PACCTOSTHUS U YCKOPEHUSI, PAKEThI

MEXAHWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

KonebarensHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKH

KoJieOaHUM: epPHUO/I, 4acTOTa, aMIUTUTY/Ia

9.2

Marematnueckui u IIPYKUHHBIN MasITHUKHU.

HpeBpameHHe OHCPIruun 1pu KOJIe0aTeIIbHOM JABHKXCHHUHA

9.3

3atyxaromue kosieOaHus. BwIHYyXaeHHBIE KOeOaHMs.

Pe3onanc

9.4

Mexanudeckre BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH.
[IpononbHbIe W TONEpEYHbIE BOJIHBL. J[JIMHA BOJIHBI U
CKOpPOCTh €€ pacupoCTpaHeHUsi. MeXaHUYECKHE BOJIHBI

B TBEPAOM TeJl€, CEUCMHUYECKHUE BOJIHBI

9.5

3Byk. ['pomkocCTh 1 BbICcOTa 3ByKa. OTpa)keHUe 3ByKa

9.6

HNudpas3Byk U yiabTpa3Byk

9.7

[TpakTrueckue pabOTHI:

1. Onpenenenve dYacTOThl M TIepuoaa KojeOaHUI
MaTeMaTHYECKOT0 MasiTHUKA.

2. OmnpeneneHue YacTOThl W TepUoJa KoJeOaHWi
MPYXUHHOTO MasiTHUKA

3. HccnenoBanue 3aBUCUMOCTH TMEpHOJA KOJICOAHHIA
MOJIBEIIIEHHOTO K HUTH TPYy3a OT JAJTUHBI HUTH.

4. VccnemoBaHue 3aBUCUMOCTH TMEpHOJa KOJIEOaHHI
MPYXUHHOTO MasiTHUKA OT MacChl rpy3a.

5. TIpoBepka HE3aBHUCHUMOCTH TMepuojia KoJIeOaHHi
rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Ipy3a U
KECTKOCTH TIPYKUHBI.

6. l3mepeHune ycKOpeHHs] CBOOOIHOTO TaICHUS

9.8

@u3nYecKue SBJICHUS B MPUPOJE: BOCHPHUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPACEHUE, CEHCMHYECKUE BOJIHBI,

LIYHAMH, 3XO0

9.9

TexHudeckue YCTPOI\/'ICTBaZ 9XO0JIOT, HCIIOJIb30BAHUC

yIbTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMATI'HUTHOE IIOJIE U DJIEKTPOMAI'HUTHBIE BOJIHbBI




10.1 DNEeKTPOMarHUTHOE TMoJie. DIEKTPOMAarHUTHBIE BOJHBI.
' CBoMCTBa 2JIEKTPOMAarHUTHBIX BOJIH
10.2 [[Ixana 35meKTpOMarHUTHBIX BOJIH
10.3 OnexTpoMarHuTHas mpupoga ceta. CKOPOCTh CBeTa.
' BonHoBBIE CBOICTBA CBETA
[TpakTudeckue paboTHI:
10.4 N3ydyeHne CBOWCTB  AJIEKTPOMAarHUTHBIX BOJH C
MOMOIIIbI0 MOOMIIBHOTO TesedoHa
Ousnyeckue SBICHUS B MpUpOJie: OHOIOTHYECKOe
10.5 JeCTBHE BHJIUMOTO, yIbTPadHuOIECTOBOTO u
PEHTIEHOBCKOI'O U3I1y4eHUI
106 TexHuueckue YCTPOMCTBA: UCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas monens cBeta. IcTouHMKY cBETa
11.2 [TpssmonMHEHOE pacpoCTpaHEHHUE CBETa
113 Otpaxenue cBeta. [Imockoe 3epkano. 3aK0H OTpaKEHUS
' cBeTa
114 [lpenomiienne cBera. 3aKkOH MPEJIOMJICHHS CBETA.
' [TonHOE BHYTpEeHHEe OTpaKEHUE CBETA
115 JInnza. Xop siyuel B InH3eE
116 OnTnueckas cuctema (oToamnmnapara, MUKPOCKONA H
' TeJecKona
11
117 I'ma3 kak onruyeckas cucrema. biamszopykocts u
JTATbHO30PKOCTh
118 Pasnoxxenne 6enoro cera B ciekTp. OnbiTel HeloToHA.
' CrnoxeHue CeKTpalIbHBIX 1IBETOB. Jlucnepeus cBeta
[TpakTuyeckue paboOTHI:
1. UccnenoBanue 3aBUCHMOCTH yrjia OTPasKeHUS
CBETOBOTO JIy4ya OT yIJia MajeHusl.
11.9 2. H3ydeHue xapakTEpUCTUK H300paKCHHs IMpeaMera
B TUTOCKOM 3€pKaJie.
3. HccrnenoBanme 3aBUCHMOCTH yIyia TPEIOMIICHUS
CBETOBOTO JIydya OT yrja TNaJeHHs Ha TpaHUIE




«BO3/yX — CTEKJION.

4. Tlomy4yenue n300pakeHU I c TTOMOIIIBIO
COOMpArOIIeH JTNH3HI.

5. Omnpenenenue (hokycHOTO paccTosTHUS u
ONITUYECKOH CHIIBI COOMpArOIIeH JINH3HI.

6. OnbITH IO Pa3IOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmnbITHl IO BOCHPUATHIO LIBETA MPEAMETOB NPU HX

HaOJIIOCHNH Yepe3 LIBETOBbIC (PUIBTPHI

dusnueckue SBICHUSI B npupoac: 3aTMCHHUA COJ'IHI_[a u

11.10 JlyHBI, 1IBETa TeJ, ONTHYECKHUE SIBICHUS B aTMocdepe
(uBeT HeOa, pedpakmus, pagyra, MUPax)

11 Texnuueckune YCTPOMCTBA: O0YKH, IIEPUCKOII,

' ¢dboToanmapar, ONTHIECKHUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA

121 Onwitel Pezepdopna u 1utanerapHas MOJENb aTroma.
. Mogens atoma bopa

1.2 Hcnyckanne W MoOrjiomeHue cBera atroMoMm. KBaHTHI.
' JIuHeityaTeie CIEKTPHI

12.3 PanuoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3I1y4eHUs

194 Crpoenue artomHoro snapa. HykioHHas MojeINb
' aTOMHOTrO si1pa. 30Tonsl

195 PagnoaxtuBubie npeBpamenus. [lepuon mosrypacnana
' ATOMHBIX siJIEp

12 196 SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsiIOBOrO U

' MacCOBOI'0 YUCEI

12.7 OHeprus CBsI3U aTOMHBIX siiep. CBA3b Macchl U SHEPTUU

128 Peakuuu cuntesa u aenenus sijaep. VICTOUHUKY SHEPTUH
' ConHua u 3B€37

12.9 SlnepHas sHepretuka. JleHcTBHE — paguMOaKTHUBHBIX
' M3JIy4€HHUI HA KUBbIE OPTaHU3MBI

[IpakTryeckue paboOTHI:
12.10 1. HaOmroneHwe CIUIOMIHBIX W JIMHEWYAThIX CIEKTPOB

HN3TYyUCHUA.

2. HWccnemoBaHme  TPEKOB:  HW3MEpPEHUE  DHEPIHH




YACTHIIBI IO TOPMO3HOMY TyTH (110 oTOrpadusim).

3. Hsmepenwne pagnoakTuBHOTO poHA

®usnueckue SBICHUS B IPUPOJE: €CTECTBEHHBIN

paarOaKTHUBHBIN ¢on, KOCMHMYECKHUE JIy4H,
12.11 palMOAKTUBHOE M3JIYYEHUE MPHUPOJHBIX MHHEPAJIOB,
JICUCTBHE DPAJMOAKTUBHBIX M3JIIy4YCHUH HA OpPraHU3M
4eJI0BeKa
1212 TexHuueckue YCTPOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ JA03UMCTp, KaMEpa Bunscona




IHPOBEPAEMBIE HA OI'3 110 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSA OCHOBHOI OBPA3OBATEJBHOI
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kon
NPoBePsEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3ybTaTam
0230BOr0 yPOBHSI OCBOCHHS OCHOBHOII 00pa3oBaTe/IbHOM
NMpPOrpaMMbl OCHOBHOTI0 00111ero oopa3zoBanus Ha ocHoBe PI'OC

[lonumanue ponu  ¢GuU3MKK B HAyyHOM  KapTHHE  MUpA;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABIECHUN O 3aKOHOMEPHOM CBSI3U
W TIO3HABAEMOCTH SBJIEHUM MNPHUPOIBI, O POJIA DKCIEPUMEHTa B
¢usuke, o cucreMooOpasyromei poau (U3MKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHMKM M TEXHOJOTUH, 00 3BOJIIOLUU
(U3NYEeCKNX 3HAHWH W UX POJIM B IIEJIOCTHOM €CTeCTBEHHOHAYYHOM
KapTHHE MHpaA, O BKJIAJE POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE IIPOLECCOB OKPYIKAIOLIEIO

MHUpa, pasBUTUC TCXHUKU U TEXHOJIOT Ui

3HaHUA O BUJAX MaTepuu (BEIIECTBO U TMOJ€), O JABM)KEHHUU Kak
crocobe CcyIiecTBOBaHUSI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHON Teopuu
CTpPOEHHS BEIIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA MPUPOIBI
(MeXaHWYEeCKUX, TEIUIOBBIX, D3JEKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHME pa3anyath SIBJICHUS 110 ONKUCAHUIO UX XapaKTEPHbBIX CBOMCTB U
Ha OCHOBE OITBITOB, AEMOHCTPUPYIOIIUX JAHHOE (PU3MYECKOE SIBICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUYECKUX SBICHUIN
B OKpYXalolleM MHpE, BBbIIEIAS HX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKH)

Bnagenne ocHoBaMHM TMOHSATUHHOTO ammapara U CHUMBOJIMYECKOTO
A3bIKa (PU3WKHU U HCIOJIb30BAaHWE WX JUIsI pelieHHs] y4eOHBIX 3ajiad;
YMEHHME XapaKTepH30BaTh CBOICTBa Ted, (U3UYECKUE SIBICHUA U

MPOIIECCHI, UCTIONB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKIE 3aKOHBI

YMeHue onuckBaTh HN3YUYCHHBIC CBOMCTBA TE€I U (1)H31/I‘-ICCKI/I€ SIBJICHUA,

UCTIONB3Ys PU3HUECKUE BETUUHHBI

Brnanenue ocHOBaMM METOJOB HAyYHOTO TIIO3HAHUS € YYETOM
coOmrofeHus mpaBui 0€30MacHOro Tpyaa: HaONoAeHUe (QU3HUYECKUX
SIBJICHUU:

YMEHHEC CaMOCTOATCIIbHO COGI/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpyHOBaHMs MO MHCTPYKLHH, OMHUCHIBATH XOJ
OTIbITA U 3alMCHIBATh €0 PE3yIbTAThI, (POPMYIHPOBATH BBIBObI;
MIPOBEICHNE NMPAMBIX U KOCBEHHBIX U3MEPEHUIN (PU3NUECKUX BEJINYHH:!
YMEHHME IUJIaHUPOBaTh HM3MEPEHMs, CAMOCTOSTEIbHO COOMpaTh
9KCNIEPUMEHTAIbHYIO  YCTAHOBKY IO HHCTPYKLUMH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U AHAIM3UPOBATH IOJYYEHHBIE PE3YJIbTAThl C
y4€TOM 3aIaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEJICHUE  HECJOXKHBIX  JKCIEPUMEHTAIbHBIX  HCCIIEIOBaHUI;
CaMOCTOATEJIbHO  cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY H
MIPOBOAUTH  MCCIEJOBAaHME 1O  HMHCTPYKLUUH,  IPEICTaBIATh
HOJY4YEeHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHJE TaOIUL U
rpauKoB, YUUTHIBATh MOTPEIIHOCTH, JI€JIaTh BHIBOJBI IO PE3yiIbTaTaM

HUCCIICA0OBaHUA

[lonnmanue  XapakTepHbIX  CBOMCTB  (DM3MUECKHX  Mojesei
(MarepuanbHas TOYKa, aOCOIIOTHO TBEPIOE TENIO, MOJEIU CTPOCHUS
ra3oB, XHUJAKOCTed M TBEPABIX TeJ, IUIAHETapHas MOJENb aToMa,
HYKJIOHHasi MOJEJIb aTOMHOIO SiApa) U YMEHHUE NPUMEHATh UX IS

00BSICHEHUS! PU3UUECKUX MTPOLIECCOB

YMmenue oOBACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TN, B TOM
yhclie M B KOHTEKCTE CHUTyallMi MPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJISATH NPUUYUHHO-CIIE/ICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI HAa M3YUYEHHBIE CBOMCTBA (PU3NYECKUX

SIBJ'IGHI/IfI, (bHBI/I‘IeCKI/IC 3aKOHBI, 3aKOHOMCPHOCTH 1 MOJCTINU

YMenue pemarb pacu€tHble 3agaur (Ha 0aze 2 — 3 ypaBHEHHH),
UCHOJNB3ys 3aKOHBl U (OpPMYJbl, CBS3bIBAIOIIUE (PUIUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATH KpATKOC YCJIIOBHUC 3a/avu,
BBISIBJISITH HEAOCTAIOLIUE JaHHBIC, BBHIOMPATh 3aKOHBI W (HOPMYIIBI,
HeoOXonuMBbIe NSl e€ pelleHus, UCTIOIb30BaTh CIPABOYHbBIC JaHHBIE,
OPOBOAUTH PAcU€Thl M OICHHBATh PEATUCTUYHOCTH IOTYYCHHOTO
3HaueHUsl (PU3NUECKON BETWYHMHBI; YMEHHE OIpPEAEsATh Pa3MEPHOCTh

(bu3nuecKoi BeIMYUHBI, TOJYYCHHON MPU PEIICHUU 3a]1a4H

YMeHHne XapakTepu3oBaThb INPHUHLHIBI  JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCJIE€ OBITOBBIX NPUOOPOB, M IMPOMBIIIJIEHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX OIUCAHUIO, UCIIOJIb3Ysl 3HAHUA O

CBOWCTBaX (PU3MUECKUX SIBICHUA M HEoO0XOoAuMble (U3NUECKUe




3aKOHOMCPHOCTH

10

YMeHue UuCHoib30BaTh 3HAaHUS O (U3HYECKMX SBICHUAX B
MOBCEAHEBHOM O KM3HM Uil oOecrieyeHHs 0€30IacHOCTH  MpU
oOpalieHMd ¢ OBITOBBIMM  IpUOOpaMH M TEXHUYECKUMH
yCTPOMCTBAMM, COXPAHEHUS 3JI0pOBbS M  COOJIIOJIEHUS HOPM
9KOJIOTMYECKOI0 IOBEJIEHUS B OKpYy)Kalllel cpele; IOHUMaHue
HEOOXOAMMOCTH TNPUMEHEHUs] IOCTIKEHHH (U3UKU U TEXHOJIOTUH

AJId palliuOHAJIBHOTO IMTPUPOAOIIOJIE30BaHUA

11

OneIT moucka, TpeoOpa3oBaHUs U TMpeAcCTaBlIeHUS HHDOpMAIH
(bU3MYECKOro CoAepKaHUA C HCIOIb30BAaHHEM HH(POPMAIIMOHHO-
KOMMYHHKATUBHBIX TE€XHOJIOTMI; YMEHHE OLIEHUBATh J1IOCTOBEPHOCTH
MOoJydeHHOW WH(GOpPMAIMM HAa OCHOBE HWMEIOIIMXCA 3HAHUU ¢
JOTIOJIHUTEIBHBIX ~ WCTOYHMKOB; YMEHHE  MHCIOJbB30BaThb  IPH
BBIMOJIHEHUH YYEOHBbIX 3aJaHUi Hay4YHO-TIONMYJIAPHYIO JHUTEpaTypy
(U3NYIECKOTO CONEpKaHMsI, CIIPABOYHBIE MaTEepPHAalbl, PECYPChI CETH
WntepHer; BuameHue 0a30BBIMM  HaBbIKAMHM — IpeoOpa3oBaHus
nH(pOpMalUM W3 OJHOW 3HAKOBOW CHCTEMBI B JPYTylO; YMCHHE
CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I U3 HCCKOJIbKMX NCTOYHHKOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe JABWKEeHHE. MarepuanbHas Touka. (CuctemMa  orcuéra.
' OTHOCHUTEIIBHOCTD JBUKEHUS
PaBHOMepHOE U HepaBHOMepHOE JBIKeHHE. Cpennsisi ckopocTs. Dopmyna ist
1.2 BBIYHCIICHUS CpeHel ckopocTu: V = S/t
PaBHOMEpHOE TIpSMONIMHEIHOE JIBH)KEHHME. 3aBUCHUMOCTh KOOPAMHATHI Tejda OT
BPEMEHH B CJIydae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUKECHUS :
13 (1) =x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHH JUIsI MPOCKIHUHU CKOPOCTH, MPOCKIIMH
NepeMeIeHus, IMyTH, KOOpPAMHATHI TP PABHOMEPHOM MPSMOIMHEHHOM
JIBUYKEHUU
3aBUCUMOCTh KOOpDAMHATHI Tejla OT BPEMEHH B ClIy4ae pPaBHOYCKOPEHHOIO
MPSIMOJIMHETHOTO IBUYKCHHUSI:
7
S =vg # i+ ay = ;
2
@opMynbl I MPOCKUUU TEPEMEIIEHHUs, MPOCKUUU CKOPOCTU U TMPOEKIHUU
YCKOPEHHUS IPU PABHOYCKOPEHHOM MPSMOJIUHENHOM JABUKECHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£IT.S'_T
['padukn 3aBUCUMOCTH OT BpPEMEHHU [JIsi TPOEKIIMH YCKOPEHHS, MPOCKIIMH
CKOPOCTH, TIPOEKIIMU T[EePEMEIICHUS, KOOPAWHATHI TPH PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBHXKEHHUH
CBobOogHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOJHOE MAJCHHE Teja IO
1.5 BEepPTHKANH (JBIKEHHWE Tella BHHU3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTHU

3emnn). I'paduku 3aBUCUMOCTHM OT BpPEMEHU JJsI TNPOEKLUUU YCKOPEHHS,




MMPOCKIHUU CKOPOCTH W KOOPAUHATHI IIpU CBO6OI[HOM nagcHuM TCJjia IIO0

BEPTHUKAIH

CKopocTh paBHOMEPHOIO JBIJKEHHUS Teja IO OKpyKHocTd. HampaBienue
CKOpPOCTH.

@opmyna ISl BBIYUCICHHS CKOPOCTH YEPE3 PAAUYC OKPYKHOCTH U MEPHUO]

oOpartieHus:
2nR
L=
T

LlenTpocTpemutenpHOoe ycKOpeHue. HampaBieHue IEHTPOCTPEMHUTEILHOTO

1.6 yckopenusi. @opmysia /11l BBIYUCIIEHNS YCKOPEHUS:
2
a. — v
=R
dopmyia, cBsI3bIBaIOLIAst IEPHOA U YACTOTY OOpALCHHS
V= 1
T
Macca. [InotHocts BemectBa. @opmyJia JJisl BBIYUCICHUS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusuueckas ennynHa. CioxxeHue cui
1.9 SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiI€HHOCTh BEKTOpPA YCKOPEHHS TeJa U BEKTOpa CUJIbI, IEUCTBYIOLIEH HA
TEJ0
Bsanmopericteue ten. Tperuii 3akon HeroTona:
1.11 Fy 4 =-Fp
112 Tpenue nokos u TpeHHe cKoJibxkeHUs. Dopmyra AJisd BHIYUCIECHUS MOAYJISI CUIIbI

TPCHUSA CKOJIBXKXCHUA:




F_=u-N

1.13

Hedpopmanuss Tena. Yopyrue u Heynpyrue aedopManuu. 3aKOH yIpyrou
nedopmanuu (3axoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTeHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

my - 1M,
F=g L1 _2%
R
Cuna TskecTd. Y CKOpeHUE CBOOOHOTO TaCHUSI.
®opmyna 17151 BBIYUCICHUS CHIIBI TSHKECTH BOJIHM3H MOBepXHOCTH 3emin: F = mg.
JBmxenue mianet Bokpyr Connua. IlepBast kocMuyeckast CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nmrmynbe Tema — BekTopHas (pu3ndeckas BeIMUHHA.
=m0

Nmmynsc cucremsl teil. M3menenue umnyisca. IMIrynsc cuist

1.16

3aKkoH COXpaHCHHUA UMITYJIbCA JJIA 3aMKHyTOI>i CHUCTCMBI TCJI:
D=0, i, U, =const

PeakTuBHOE IBUKEHUE

1.17

Mexanundeckas pabota. opmyrna aJisi BEIYUCICHUS paOOThI CUJIBI:

A=F5ooscx

Mexannuyeckas MOIIHOCTE:

=24
I

1.18

Kunernueckas u IMOTCHIMAJIbHAsA SHCPIrUsA. (DopMyna JJIs1 BBIYMCJICHUS

KUHETUYECKON YHEPIUU:
n !Uz
E =——
2

TeopeMa 0 KHHETHUYECKOH 9HECPIUH. CDopMlea JUISL BEIYMCIICHHS NOTEHIMAIbHOMN




OHCPIuM TCja, IIOAHATOIO

Hag 3eMiéit:

E,=mgh

Mexanndeckas OHCPIUA:

E=E;.+E ?

1.19 3aK0oH COXpaHEHUsI MeXaHWYeCKOoU sHepruu. Dopmyiia Jj1s 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPIrUuu B OTCYTCTBHE CHII TpeHusi: E = const.
[IpeBpanieHre MEXaHUYECKON SHEPTUU IPU HATTUYUH CUIIBI TPEHHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.

Poruar. Momenrt cuiter: M - FI.
VYcnoBue paBHOBECHS phlyara:
M +M +..=0
1.20
[ToxBuxHBINM 1 HeTTOABWKHBIN O0710KK. KITJ] MpocThIX MEXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBneHnue TBEPIOTO TeNa.
dopmyna 7151 BBIYUCIICHUS JaBICHUs TBEPIOTO Tea:
F
P= G

191 JaBnenue raza. ATMocdhepHOe 1aBIICHHE.

' ['mapocTaTudeckoe TaBiIeHUE BHYTPH SKUIKOCTH.
dopMmyiia 17151 BEIYUCICHUS TaBJICHHS BHYTPHU KUIKOCTH:
P=P+Dy,

1.22 3akoHn [lackans. ['mapaBimnueckuii mpecc
3akon Apxumena. Dopmyna Uil ONpPENENICHUS BBITAJKUBAIOIMICH CHIIBI,
JEUCTBYIOLIEH Ha TeJIO, IIOTPYKEHHOE B KUIAKOCTD WIH Ias:

1.23

F_jlm_ =pgV

VcaoBue nnaBanus Teia. IlnaBanue CyaOB M BO3JyXOIIJIaBaHUEC




1.24

MexaHndeckue KoyeOaHMs. AMHJ’II/ITy,Ha, nepuoa M 4YacToTa KOJIEOAHMIA.

dopMyiia, CBSI3BIBAOIIAS YaCTOTY U MEPUO KOJICOAHUIA:

1.25

MareMaThudeckuil M NPYKUHHBIA MasTHUKU. [IpeBpamienue sHepruu Ipu

KoJIe0aTeILHOM JABHOXXCHUN

1.26

3aryxatomue kojaebanus. BeinyxeHnbsie konebanus. Pezonanc

1.27

MexaHndecKHle BOJIHEL HpOI[OJ'II)HI)IC N IOIICPCYHBIC BOJIHEBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHCHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbIcOTa 3ByKa. OTpa)k€HHE 3BYKOBOM BOJIHBI Ha TI'DaHUIE

nByX cpell. H(ppa3Byk U yabTpa3ByK

1.29

IIpaxmuueckue pabomul

N3mepenne cpegHedl IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBL, KECTKOCTH
MPYXHUHBI; KOd(PPUIMEeHTa TPEHUS CKOJIBKEHUS; paOOThl CHUJIbI TPEHUS, CHJIbI
YIOPYTOCTH; CpelHEH CKOpPOCTU JBHKEHHUS OpycKa MO HAaKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHHM MO HAKIOHHOW IJIOCKOCTH; YacTOThl U
nepuoga KojeOaHMH MaTeMaTH4YeCKOro MasiTHHKA; 4YacTOThl W IepHoja
Koje0aHu MPYXKUHHOIO MasTHUKA; MOMEHTA CHUJIbI, IEUCTBYIOIIETO HA pblyar;
paboTBl CHIJIBI YNPYrOCTH MPH MOIBEME TpPy3a C IMOMOIIBIO HEMOJBH)KHOTO
0110Ka; pabOTHl CHIIBI YIPYTOCTH MPHU MOIBEME TPYy3a C MOMOIIBIO MOIBHKHOTO
6J0Ka.

HccnenoBanue 3aBUCHUMOCTH apXUMEIOBOH CHJbl 0T 00BbEMA MOrpyKEHHON
YacTH TeJla U OT IJIOTHOCTHU >KMJIKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAKOUIEH CHUIIbI
OT MACCBI Te€Ja; CUJIbl TPEHUS CKOJIBXEHUS OT CUIIbI HOPMAJIBHOI'O ABJIECHUS U OT
pOZia MOBEPXHOCTH; CWJIBI YIIPYTOCTH, BO3HUKAIOIIEH B NPYKUHE, OT CTEHEHHU
nedopmaluy IpyKUHBL, YCKOPEHHs OpycKa OT yrila HakKJIOHAa HaIlpaBIISIONICH;
nepuoja (4acToTbl) KojeOaHUN HUTSHOTO MasTHUKA OT JJIMHBI HUTHU; MEepUoJia
Kojie0aHUN NMPYKUHHOI'O MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTU NPY>KUHBI,
UCCIIEZIOBAaHNE HE3aBUCHUMOCTH Tepuoja KoieOaHWii HHUTSHOTO MAasiTHHKA OT

Macchl rpy3a. [IpoBepka ycinoBusi paBHOBECHSI pbluara

1.30

Quzuyeckue s6leHUs 6 npupode: TPUMEPHl ABWKEHHUS C PA3IUYHBIMU
CKOPOCTSIMU B )KHBOW U HEXHUBOU MPUPOJE, NEHCTBUE CUJIBI TPEHUS B IPUPOJIE U

TCXHUKC, TIPUJIMBLBI W OTJIUBBI, JABHIXCHUC IIJIAHCT ConHeuHoM CHUCTCMBI,




pPEaKTUBHOE BHKEHHE KUBBIX OPTaHU3MOB, PbIYaru B TeJe YeJOBEKa, BIUSHUE
aTMoc(epHOro JaBieHHs Ha KHUBOW OpPraHuU3M, IUIABaHHE pbIO, BOCIPUSITHE

3BYKOB XMBOTHBIMHU, 3€MJICTPACCHHUC, celicMUYecKe BOJIHBI, IYHaMH, 3X0O

Texnuueckue ycmpodcmea: CIIMAOMECTpP, AATYHUKU IIOJIOKCHHA, PACCTOAHUA U
YCKOpPC€HHA, AUHAMOMCTpP, MNOAIIUIIHUKH, PAaKEThl, pblyar, HOHBH)KHBIﬁ u

HGHOIIBI/I)KHI:Iﬁ 6JIOKI/I, HAKJIOHHAA IJIOCKOCTb, MPOCTBIC MCXAHWU3MbI B 6LITy,

L3l coOOMIaroIMecst COCY/bI, YCTPOWCTBO BOJOINPOBOJA, THAPABIMYECKUI mpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
MCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJOXEHHUSI  MOJEKYJISIPHO-KHHETHYECKOW TEOpUU  CTPOCHHUSA

2.1 BewecTBa. Mojienu TBEPAOIo, KUAKOTO U ra3000pa3HOro COCTOSHUM BEILECTBa.
Kpucranmmaecknue u amopHbIe Tena

25 JlBmkenne dvactuil BemiectBa. CBs3b CKOPOCTH JBWKCHHSI YacTHI[ C

' TemnepaTypoil. bpoyHoBckoe nBmxenue, muddysus

2.3 CMauuBaHuE ¥ KaNWUISIPHBIC SIBICHUS

24 TemmoBoe pacmpeHue 1 CKaTHe

2.5 TemnnmoBoe paBHOBECHE

26 Buytpennsis sneprusi. Pabota u Temonepenada Kak CIOCOOBI W3MEHEHHS

' BHYTPECHHEHN DHEPIUU

2.7 Buner Terionepenayn: TeIIONPOBOAHOCTh, KOHBEKITUS, H3ITYICHHE
HarpeBanne wu oxmaxaenue ten. KomudecTBo  TemynoTel. Y enbHas
TETUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHUs PHEPrHUHM B TEIUIOBBIX MpoIleccaxX. YpaBHEHHE TEILUIOBOTO
OanaHca:

2.9

QO +0, +..=0
Ucnapenne u koHueHcauus. M3mMeHeHHE BHYTPEHHEH SHEpPruM B IPOLECCE
210 UCTIapeHuss W KoHAeHcanmuu. KuWIleHue IKUIKOCTH. YJelbHas TeruioTa
' napooOpa3zoBanusi: L = Q/m
2.11 BnaxxnocTs Bo3yXxa




2.12

[InaBnenne wu Kpuctaiuzanus. V3MeHeHHWe BHYTPEHHEH DSHEpPrud Mpu

IJIABJICHUU U KpHUCTAJIJIM3alliH. Y,Z[CJ'II)HELSI TCIJIOTA IIJIaBJICHHUA !

,_0

m

2.13

BryTpeHHss dHEeprus cropaHus TOIUIMBA. Y I€JIbHAsI TEIUIOTA CrOpaHus TOIUINBA:

q=Q/m

2.14

[Tpunatumel paboTh! TemaoBbix aBurateneit. KIIJ[ remmoBoro asuraTens

2.15

Ipaxmuueckue pabomul

N3mepenne ynenbHOM TEINIOEMKOCTH METAJUIMYECKOro LWIMHJPA; KOJIUYeCTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIEpaTypbl (UKCUPOBAHHOMN
MAacChl, B KOTOPYK) ONYIIEH HArpeTblii UWJIMHIP; KOJUYECTBA TEIUIOTHI,
OTJAAHHOI'O0 HArpeThiM LWIMHAPOM, IIOCJE OIyCKaHUs €ro B BOJY KOMHATHOW
TEMIIEPaTypbl; OTHOCHUTEIBHOM BIAXXHOCTU BO3/yXa; YACIbHOW TEIJIOTHI
IIaBjaeHuss Jbaa. HMcecnegoBaHue M3MEHEHHMsI TeMIEpaTypbl BOJABI  MPH
Pa3IUYHBIX YCJIOBHUAX; SIBJICHUS TEIIOOOMEHa MPH CMEHIMBAHUM XOJIOAHOW U

ropsiueit Bozbl; Iporecca UcrapeHus

2.16

Quszuueckue s61eHUA 6 npupooe: TOBEPXHOCTHOE HATSKCHHE U KaIMUISPHbIC
SBJIGHUSl B NPUPOJAE, KPUCTAUIBI B mpupoze, usnydueHue ConHLa, 3amMep3aHue

BOJI0EMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHL, TYMaHa, HHEs, CHera

2.17

Texnuueckue ycmpouicmea: KanuuBipbl, IPUMEPbl HCIIOJIb30BaHUS KPUCTAILIOB,
KUJIKOCTHBIM TEPMOMETp, NaTYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TMUI'POMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUraTelb BHYTPEHHEIO

CropaHus

OJIEKTPOMAT'HUTHBIE ABJIEHMA

3.1

Onexrpuszanus Tei. J[Ba Buja 3JE€KTPUUECKUX 3apsiioB

3.2

BsaumopeiicTBue 3apskeHHbIX Ten. 3akoH Kynona

3.3

3aKkoH COXpPaHCHHA IJICKTPUUICCKOT'O 3apsaia

3.4

aﬂeKTpI/ILIeCKOG I10JIC. HaHpH)KéHHOCTB QJICKTPHUYCCKOI'O  IIOJIA. HpI/IHI_II/IH

CYINEPHO3UINH IEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn »snextpuyeckux 3apsaoB. JlelicTBHE 53JIEKTPUYECKOro MO Ha

JJEKTpUUECKUE 3apAabl. [[pOBOMHUKY U AUDIIEKTPUKU

3.6

[TocTostHHBIN AMeKTpUYEeCKU TOK. JlelicTBus anmekTpuyeckoro Toka. Cuma Toka.




Hanpsixenue.
I=qg/t,U=Alq

QHGKTpI/I‘-IeCKOG COIIPOTUBJICHHC. yI[eHI:HOe QJICKTPHUICCKOC COMMPOTHUBIICHUC!

3.7 R =pl/S
3.8 3akon Oma i ygactka anekrpuueckoit ienu: | = U/R
[TocnenoBarenbHOE COSTUHEHHE IPOBOJHUKOB:
L =1, U=U+U,. R=R +R,
1 1 1 2
3.9 [TapannensHoe coeAMHEHHE TPOBOAHUKOB PABHOTO COMTPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 P
CMemnaHHbIC COCTUHEHUS TIPOBOIHUKOB
PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxoynsa — Jlenma:
2
3.11 O=I"-R-t
312 OneiT Dpcrega. MarHuUTHOE TMOJIE€ TPSMOTO MPOBOAHHMKA C TOKOM. JInHUUM
MarHUTHON UHIYKIIUU
313 MarautHoe T0ofie TOCTOSHHOTO MarHuTa. B3anMopeilcTBHe MOCTOSHHBIX
MarHuToOB
3.14 JleficTBME€ MarHUTHOTO TIOJIsI HA MPOBOJHHUK C TOKOM
3.15 OmnbiTel @apanes. SABienue sneKkTpoMarHuTHON nHAyKIuu. [IpaBuno Jlenna
Ipaxmuueckue pabomul
V3mepeHne  3JEKTPUYECKOTO  COMPOTUBICHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUUIECKOTO TOKA; pabOTHI ANIEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOMIETO B IPOBOIHHUKE

(pCSI/ICTOpH, naMnqua), OT HAIIPSKCHUA Ha KOHIAX IIPOBOAHHKA; 3aBUCHUMOCTH
COIIPOTUBJICHHUA OT JIMHBI ITPOBOJHUKA, INIOIIAAMW €0 IOIICPCYHOIo CCUCHUA U

YACJIBHOT'O CONPOTUBJIICHU.




HpOBepKa ImpaBujia AJIs1 SJICKTPUYCCKOI'O HAIPAXKCHUA IIPU IMOCICIOBATCIIBHOM
COCAVMHCHUHU MPOBOAHHMKOB, IIpaBuWJia IJIA CHJIBI J3JICKTPUYCCKOIO TOKa IIpHU

napajieIbHOM COeAMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuyeckue sA61eHUs 6 npupoode: DIEKTPUUYECKUE SBIEHHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TOJIe 3eMJIU, Apeiid MOIIIOCOB,
POJIb MAarHUTHOT'O TIOJIS IS KM3HH HA 3eMiie, TOJIIPHOE CHSHUE
Texnuyeckue ycmpoticmea: SICKTPOCKOIN, aMIEpMETp, BOJBTMETP, PEocTart,
CUETYMK  DJIGKTPUYECKOM  SHEPTruu,  OJIEKTPOOCBETUTENbHBIE  MPHUOOPHI,
3.18 HarpeBaTeIbHBIC AJIEKTPOTPUOOPHI (mpumepsr), AJICKTPUICCKUE
NPEOXPAaHUTEIH, DJIEKTPOMATrHUT, JJIEKTPOJBUIATEIh IOCTOSHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKA
3.19 DneKkTpoMarHuTHBIC BOJHBL [1Ikana 371eKTpOMarHuTHBIX BOJTH
3.20 JlyueBas monens ceta. [IpsiMmonuHeitHOE pacipocTpaHeHHE CBETa
3.21 3akoH oTpaxxeHus cBeTa. [lnockoe 3epkano
3.22 IIpenomiienue cBeTa. 3aKOH MPETOMIIEHHSI CBETA
3.23 Jlucnepcus cBeta
3.94 Jlunza. Xox nydeit B nmnH3e. POKYCHOE paccTOsHUE JIMH3bL. OnTuyeckas cuia
' mun3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnTudeckue mpuOOphI
Ipakmuyeckue pabomol
###Par#t#I3MepeHne ONTHYECKON CHIIBI COOWparomiei JUH3bI, (OKYCHOTO
paccTosiHUs coOUparoIiei TUH3bI (10 CBONCTBY PaBEHCTBA pa3MEpPOB MpeaMeTa U
M300pakeHus, KOrja TpeAMET PacIoJIOKEH B JTBOMHOM (OKyce), IMOKa3aTels
3.26 MPEIOMJICHHUS CTEKIIA.
#H##Par###lccnenoBanue CBOMCTBA M300PaKCHUSI, TOJYYEHHOTO C TOMOIIBIO
coOuparomieil JIMH3bI; W3MEHEHHS (POKYCHOIO pPACCTOSIHUS JIBYX CJIOKEHHBIX
JIMH3; 3aBUCUMOCTH YTIjla TIPEJIOMIICHHS CBETOBOTO Jy4a OT yrjla MajJeHus Ha
TPaHUIIE «BO3JIYX — CTEKIIO)
3.97 Qusuueckue saenenus 6 npupooe: 3atmenuss ConHua u JlyHbl, IBeTa Ted,
. OINITHUYECKHUE SIBJIECHUS B aTMocdepe (1BeT Heba, pedpakiys, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEpUCKOI, (oToamnmapar, ONTHYECKHUE
' CBETOBO/IBI
4 KBAHTOBLGLIE SABJIEHUA
4.1 PannoaktuBHOCTE. Anb(da-, O6era-, raMma-u3nydeHus. Peakiun anbda-u Oera-




paciajia

4.2 Omnmwitel Pe3epdopna o paccesauto anbda-uactuil. [ImanerapHas Moaenb atoma
4.3 CocraB aToMHOTrO simpa. M30TOmBI

4.4 Ilepnon nomypacmnazga aTOMHBIX SAEP

4.5 SAnepHble peakuy. 3aKOHbI COXPAHEHHUS 3apsA0BOI0 U MAaCCOBOI'O YHCET

Qusuueckue A6neHUs 6 nNpupode. €CTECTBEHHbIM pPagUOAKTUBHBIA (oH,
4.6 KOCMUYECKHE JIy4d, PaJUOAKTUBHOE HW3JIyY€HHUE MPUPOJHBIX MHHEPAJIOB,

NefCcTBUE paJiMOAaKTUBHBIX U3TyYEHHUI Ha OpraHUu3M YelloBeKa

47 Texnuyeckue ycmpotiicmea: CIEKTPOCKOI, HHAUBUAYAIbHBIN 103UMETp, Kamepa

BI/IJ'H)COHa, AACPHasA SOHEPICTHUKA

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka: 7-i kaacc: 0a30BbIM YPOBEHB: YUEOHUK; 3-€ U3/IaHKe, epepaboTaHHOe
[Teperimkun .M., IBanoB A.M. AkuronepHoe o611ecTBO «M31arenbeTBo
«Ipocsemenue»

» dusuka: 8- kmacc: 6a30BBIM YPOBEHB: YUCOHUK; 3-€ U3JaHuE, IepepadoTaHHOE
[leppiukun .M., UBanos A.M. AxkuuonepHoe ooduiectBo «M3aaTenbeTBo
«IIpocsemienue»

» Gusuka: 9-i knacc: 6a30BbIM YpOBEHb: YUEOHUK; 3-€ U3jaHuE, lepepadoTaHHOe
[Meppimkua .M., I'ytauk E.M., BanoB A.U. u ap. AkipionepHoe 00111ecTBO

«3narensctBO «IIpocBeenne»




METOANYECKHUE MATEPUAJIBI JJISA YYUTEJIA

o I'yrauk E.M., PribakoBa E.B. Tematnueckoe 1 moypo4Hoe IJIAHUPOBAHUE
Kk yueOHuky A.B. II€ppimkuna «duszuka-7», uzn. «Ipoday», Mocksa 2001
TOJI.

o ['yrauk E.M., PribakoBa E.B.

Temarnueckoe U MOypO4YHOE TUIAHUPOBAHKE K yueOHUKY A.B.

[Téprrmkuna «duszuka-8», uzn. «Ipoda», Mocksa 2001 rog.

e ['yrauk E.M., llaponuna E.B., Jloponuna 3.1. Tematnueckoe u
noypouHoe mianupoBanue K yueOuuky A.B. [1époimkuna, E.M. I'yTHuk

«DPuzuka-9», uzn. «Ipoda», Mocksa 2002 rog.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. «kEnnHOEe OKHO 10CTyna K 00pa30BaTeIbHBIM PECYPCAM»-
http://windows.edu.ru/

2. «EnuHas koyutekius UgpoBbIX 00pa3oBaTeabHbIX pecypcoBy - http://school-
collection.edu.ru/

3. «DenepanbHbIil HEHTP UHPOPMALIMOHHBIX 00pa30BaTEbHBIX PECYPCOBY -
http://fcior.edu.ru/

http://eor.edu.ru

4. bubnmoreka I1OK: https://m.edsoo.ru/



OueHo4HbIe MaTepPHAJIbI

OueHouHbIE CPENCTBA COCTABJIEHBI JUJIi NPOBEICHUS TEKYLUIEr0O U UTOTOBOTO
KOHTpPOJs Mo ¢u3uke B 7-9 kiaccax B KOTopbix ucnonbdyercs Y MK «Duszuka»
A.B. Iléppimkuna, E.M. I'ytauka m np. B cenpMom kitacce mpeaycMOTPEHO
MIPOBEICHUE YETBIPEX pabdOT TEMAaTHUYECKOro KOHTPOJIs, B BOCBMOM KJlacce
YeThIPEX U B JIEBATOM KJlacce — MATH padot. M3yueHue Kypca

(GUBHKK KaXJI0r0 KJlacca 3aBEpIIaeTCsl MPOBEAECHUEM HTOT'OBBIX KOHTPOJIBHBIX
paoor.

ConepkaHue OLICHOYHBIX MaTEpUajiOB OMNPEIENAETCS CoJep)KaHueM pabouei
OporpaMmMbl U COACPKAHUEM  HCIOJIb3YEeMbIX Y4YEOHHKOB, C Yy4E€TOM
METOIMYECKUX PpPEKOMEHJAlUWid 10 pa3padOTKe OLEHOYHBIX  CPEICTB,
UCIIOJIb3YEMBIX 00I1€00pa30BaTEIbHBIMUA OpraHU3alUsIMU [PU TMPOBEIECHUU
KOHTPOJIBHBIX OLIEHOUHBIX Mpoleayp. Ha ocHoBe koaudukaTopa 31eMeHTOB
coliepKaHUsl W TpeOOBaHUIl K YPOBHIO TMOATOTOBKM OOYy4YalOIIUXCS IS
POBEIEHHS] OCHOBHOI'O T'OCYJApPCTBEHHOTO 3K3aMeHa MO (U3MKE, CO3/1aHbl
KOAM(PHUKATOPBI AJIIEMEHTOB COJEpKaHUSA U TPeOOBAaHUN K YPOBHIO OCBOCHUS
00y4aroUMMHCs OTAEIbHBIX TEM, pa3fesioB Kypca (U3UKH OCHOBHOM HIKOJ, a
Ha WX OCHOBE - cieludUKaIni.

TunoBele KM npencTaBisitoT OJHOTHUIHBIC MUISI BCEX KIIACCOB 3aJaHMS,
BKJIIOUAIOIIME B ceOs 3alaHusl TPEX YpOBHEH, MO CTPYKType MOXOXKHUX Ha
3ananud, npuMmensemsle Ha EI'D u OI'D no ¢usuke. 3aganus, UCNob3yeMble B
paboTax, B OCHOBHOM B3SIThl U3 COOPHUKOB «KOHTPOJIbHBIE U CAMOCTOSITEIILHbIC
pabotel o gusuke» 7 - 9 knacc. O.U. I'pomiieBa, «dx3amen», Mocksa, 2010r.
Kaxxnas KoHTpoJibHasg paboTa cocTOUT U3 TpEX ypoBHel: A, B u C.

3amaHus ypoBHS A — TECTOBbIE C BBIOODOM OJHOIO BapuUaHTa OTBETa M3
MPEMJIOKEHHBIX, 3aJaHus YpoBHS B — Ha COOTBETCTBHME, MHOXECTBEHHBIN
BBIOOp, ypoBHsA C — pa3BEPHYTOE pelIEHUE 3a/1a4d. BBITOIHATE KOHTPOJIBHBIE
paboThl ydyamuecs MOTYT B TeTpaaud i KOHTPOJBHBIX padoT, IMOO Ha
IMOATOTOBJIEHHOM OJIQHKE.

OueHovHbie MaTepuasbl 7 — 9 Kiacc.

Koaudgukarop »371eMeHTOB coAep:KaHUSI MW TPe0OBaHUIT K YPOBHIO
NOATOTOBKH 00y4aloUIUuXcs JJsl MPOBeleHus1 KOHTPOJIbHBIX pador B 7 — 9
KJIaccax 1o (pusmke.

KoaudukaTop smemeHTOB copepkaHus U TpeOOBaHHM K YPOBHIO MOATOTOBKH
oOydJarImuxcs sl MPOBEIAEHUS KOHTPOJBHBIX paboT 1o (usuke sBIsSETCS
OJTHUM M3 JIOKYMEHTOB, ONPEAEISAIONIMNX CTPYKTYPY U COJEPKAHUE KOHTPOJIbHO
- OLIEHOYHBIX MAaTEpPUAJIOB.

Komudukatop sBasercs cuCTEeMaTU3UPOBAHHBIM IEPEYHEM TpeOOBaHU K
YPOBHIO OJATOTOBKU O0OYYArOIIUXCSI M MPOBEPSEMBIX 3JIEMEHTOB COJIEPKAHUS, B
KOTOPOM KaKJJIOMY OOBEKTY COOTBETCTBYET OIpPE/ICIICHHBIN KOJ.

Komudpukatop  cocraBnen  Ha  0Oaze  DenepanbHOr0  KOMIIOHEHTA
rOCy/IapCTBEHHOI'0 CTaHJapTa OCHOBHOTO OO0IIero oOpa3oBaHus MO (U3NKE
(mpuka3z Muno6pazoanust Poccuu ot 05.03.2004 r. Ne 1089 «O06 yTBep)aeHIU



®denepanbHOTO KOMIIOHEHTa TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB
Ha4yaJdbHOTO OONIEro, OCHOBHOrO OOIIEr0o M CpeaHero (MojaHOro) oOIero
00pa3zoBaHMUsI»).

Koaudukarop cocTout U3 1ByX pa3aeios:

v Pazmen 1. «IlepeueHb D3JIEMEHTOB COJEPKAHUS, TPOBEPSACMBIX TIPH
poBeIeHNH TeKyllel u utoropoit arrecranuu no GU3NKE»;

v' Paznen 2. «Ilepedyenn TpeOOBaHUi K YPOBHIO MIOAIOTOBKH 00YYarOIINXC,
OCBOMBIIIMXpa3Jenbl  0011e00pa3oBaTelbHOM  MPOrpaMMbl  OCHOBHOTO
oOrmero o0pazoBaHus 1Mo HUUKE».

Paspeu 1. IlepedyeHb 2J1eMEHTOB cOepPKAHMS, IPOBEPAEMbIX HA OCHOBHOM
rocy1apcTBEHHOM 3K3aMeHe o pusuke.

B mepBom u BTOpoM cTosOLax TaOMUIBl yKa3aHbl KOJIbI COJAEpPKATEIbHBIX
0JIOKOB, Ha KOTOpble pa3OuUT yuyeOHbId Kypc. B mepBoMm cronlue >KHUpHBIM
mpudToM 0003HAUYEHBI KOABI Pa3/ieloB (KPYMHBIX COAEpPKATEIHHBIX OJIOKOB).
Bo BTrOopoM cronbue ykazaH KOJA D3JIEMEHTa COAEpKaHUA, [JIs IMPOBEPKHU
KOTOPOI'0 CO3JAI0TCA 3aJaHMsl.

Kon DJIEMEHTBI CoAiepKaHus, poBepsieMble 3axanusiMu KM
1. MEXAHUWYECKHUE ABJIEHUSA
1.1 Mexannueckoe nBuxkeHue. Tpaekropus. [1yts. [lepemenienue
1.2 PaBHOMEpHOE NpsIMONIMHENHOE JBUKEHUE
1.3 CkopocThb
1.4 Yckopenue
1.5 PaBHOYCKOpEHHOE MPSIMOJTMHENHOE JBUKEHNE
1.6 CBo0OOgHOE TaJicHIE
1.7 JIBI>KEHME TIO OKPY)KHOCTHU
1.8 Macca. IImoTHOCTB BeniecTBa
1.9 Cuina. ClnoxkeHue CHil

1.10 | Unepuwus. Ilepsrrit 3akon HeroToHa

1.11 Bropoii 3akon HeroTona

1.12 Tperuit 3akoH HproToHa

1.13 Cuna TpeHus

1.14 Cuia ynpyroctu

1.15 3aKOH BCEMUPHOTrO TAroTeHus. Cuia TSKECTU

1.16 | Umnynsc Tena

1.17 3aKOH COXpaHEHUS] UMITYJIbCA

1.18 Mexanuueckasi paboTa U MOIIIHOCTb

1.19 Kunernueckas sneprus. [loTeHmanbaas 2HEprus

1.20 3aKOH COXpaHEHUs MEXaHHUYECKON SHEPTHU

1.21 [Ipocteie Mexanu3mbl. KII/[ mpocTeix MeXaHM3MOB

1.22 JlaBnenue. ATmocepHoe TaBicHHE

1.23 3akou [lackans

1.24 3akoH Apxumena




1.25

MexaHnueckue KoiaeOaHus U BOJHBI. 3BYK

TEIIJIOBBIE SABJIEHUSA

2.1 Crtpoenue BemecTBa. Mozenu cTpoeHus ra3a, >KUJIKOCTU U
TBEPJIOTO Tela

2.2 TertoBoe ABMKEHUE aTOMOB U MOJIEKYJT. CBSI3b TEMIIEPATypPhI
BEIIECTBA CO CKOPOCTHIO XaOTHUECKOTO JIBFXKCHUS YACTHII.
BbpoyHoBckoe nBuxkenue. Auddysus

2.3 TemnoBoe paBHOBECHE

2.4 Buyrpennsis sneprus. Pabora u Temionepenaya Kak criocoobl
W3MCHCHMS BHYTPCHHEH dHEPTHH

2.5 Bunb! Temionepenayuun: TEmIonpoBOAHOCTb, KOHBEKIIUS,
U3ITYYCHHE

2.6 KonuyecTBo TemnoThl. Y iebHas TEIUIOEMKOCTh

2.7 3aKOH COXpaHEHUs YHEPTUHU B TEIUIOBBIX MTPOIECccax

2.8 Wcnapenue u koHaencanus. Kunenue ®uaKkocTu

2.9 BrnaxnocTts BO3/1yxa

2.10 [1naBneHye U KpUcTaIM3aIus

211 [TpeoOpa3zoBaHrEe SHEPIUHU B TEIJIOBBIX MalIMHAX
SJIEKTPOMATHUTHBIE SABJIEHUSA

3.1 DJIEKTpU3ALHS TEI

3.2 JlBa  BuUga  DJEKTpUYECKUX  3apsAoB.  BzaumoneiictBue
AIIEKTPUYECKUX 3apsI0B

3.3 3aKOoH COXpaHEHUS IIEKTPUUECKOTro 3apsiaa

3.4 DnekTpudeckoe nojue. JleicTBre 3eKTPUYECKOro mosis Ha
AJIEKTpUUYECKHE 3apsabl. [[pOBOTHUKY M TUATICKTPUKU

3.5 [TocTosiHHBIN AnekTpuyeckui ToK. Cuna Toka. Hanpsbkenne

3.6 DIEeKTPUYECKOE COMPOTUBIECHUE

3.7 3akoH Oma 11 ydacTKa 3JIeKTpUUYECKON 1EeTH.
[TocnenoBaTenbHOE M MapaIeIbHOE COSTUHEHHS IPOBOTHUKOB

3.8 PaboTa 1 MOITHOCTH AJIEKTPUUECKOr0 TOKA

3.9 3akon Jlxoymns — Jlenna

3.10 OnbIT Opcrena. MarHuTHOE 1MoJie TOKa

3.11 Bs3auMoneiictBe MarHuTOB

3.12 JleficTBrEe MarHUTHOTIO MOJISl HA MPOBOAHUK C TOKOM

3.13 | DnexrpomarautHas uHaykiws. OnbiTel Dapaes

3.14 DJIEKTPOMArHUTHBIE KOJICOAHUS U BOJTHBI

3.15 3aKoH MPSMOJIUHEHHOr0 pacIpOCTPAHECHHS CBETA

3.16 3akoH oTpakeHus cBera. [lnockoe 3epkaio

3.17 [Ipenomiienne cBera

3.18 Jucniepcus cBeta

3.19 | JIunza. DokycHOE pacCTOSIHUE JTHMH3BI

3.20 | I'ma3 kak ontuyeckas cuctema. Ontudyeckue npudopbl




4 KBAHTOBBIE SABJIEHUSA
4.1 PannoaktuBHOCTh. Anb(a-, 6eTa-, raMMa-u31ydeHus
4.2 OmneiTel Pezepdopra. [Inanerapuas mojenb aToMa
4.3 CocTtaB aTOMHOTO s/ipa
4.4 S nepHbie peakuuu
5 OU3NYECKHUE METOJbI U3YUEHUS ITPUPObI
5.1 Pu3nyecKre TEPMHUHBI
5.2 DKCIEepPUMEHTAIBHBIN U TEOPETUICCKUN METOIBI U3YUCHUS
IPUPOJIBI
5.3 ®duznyeckne BenuIuHbL. 3Meperns Gu3ndecKux BeTUYnH.
ITorpemHocTr U3MeEpeHui
5.4 I'pacduueckoe onrcanne GU3NUECKUX SIBJICHHIMA

Paszgea 2. Ilepeyenb TpeOGOBaHU K YPOBHIO OATOTOBKH 00yYAKOLIUXCH,
OCBOMBIIHKX 001I€e00pa3oBaTe/ibHbIe MPOrPaMMbl OCHOBHOI'0 001IIET0
oOpa3oBanus 1o pusnke

B nepBomM cTonbue Tabiuibl ykazaHbl KOAbl TPEOOBAHMI K YPOBHIO
IIOJIFOTOBKHM, OCBOEHHE KOTOPBIX MPOBEPSAETCS 3aJaHUSIMU KOHTPOJIBHOM
padoTHI.

Kon Tpe0oBaHUA K YPOBHIO IOATOTOBKH, 0CBO€HHE KOTOPbIX
TpedoBaHuii | mpoBepserca 3aganuamu KM
1 BiajgeHue 0CHOBHBIM NOHATHIHBIM ANMIAPATOM IIKOJBHOIO

Kypca ¢pusuku

1.1 3Hanue u noHumarue cmulcia noHamuti: GU3NIECKOE SIBICHUE,
(bu3HYeCKuil 3aKOH, BEIIECTBO, B3AMMOJICHCTBHE, IJICKTPUIECKOE
1ojie, MAarHUTHOE TOJI€, BOJTHA, aTOM, aTOMHOE SIJIPO,
VOHU3HUPYIOIINE W3ITy4CHUS

1.2 3Hanue u noHUMaHue cMulCaa QU3ULECKUX 6elTUYUH: TIYTh,
CKOPOCTb, YCKOPEHHUE, Macca, INIOTHOCTh, CUJIa, 1aBJICHUE,
UMITYJIbC, pab0Ta, MOIIHOCTh, KHHETUYECKAasi SHEPT U,
MOTEHIIUANIbHAS DHEPTUsI, KOADDUITUEHT MOJIE3HOT0 ICUCTBUA,
BHYTPEHHSSIDHEPTHsI, TEMIIEPATypa, KOJIMUYECTBO TEIUIOTHI,
yaAelbHas TEINIOEMKOCTb, yJE€IbHAs TEIUIOTA IUIABJICHUS,
yZA€eNIbHAs TEIJIOTa CrOpaHus TOIUIMBA, BIAXKHOCTh BO3/1yXa,
ANEKTPUUYECKUI 3apsl, CUJIa FIEKTPUUYECKOT O TOKA,
ANEKTPUYECKOE HAMPSHKEHUE, DIEKTPUUECKOE COITPOTUBIICHHUE,
paboTa ¥ MOIIHOCTb 3JEKTPUUECKOr0 TOKa, (POKYCHOE
pacCTOSIHUE JINH3BI

1.3 3nanue u nonumanue cmuicaa usuueckux 3axonog: Ilackans,
Apxumena, HproToHa,BCEMUPHOTO TATOTEHUS, COXPAHEHUS
MMITYJIbCA U MEXaHUYECKON YHEPIUH, COXPAHECHHUs] DHEPTUHU B




TEIUIOBBIX MPOLIECCAX, COXPAHEHHUS IIEKTPUIECKOr0 3apsia,
Oma nis yuactka uenw, J>xoyins — JleHua, npssMoanHEHOro
pacIpOCTPAHEHUS CBETA, OTPAYKEHUS CBETA

1.4

Ymenue onucvieamo u 06vsacHAMb husuyeckue A61eHusL:
PaBHOMEPHOE MPSIMOJIMHEWNHOE ABUKEHUE, PABHOYCKOPEHHOE
IIPSIMOJIMHENHOE IBMYKEHUE, JBUXKEHUE TEJIA 10 OKPYKHOCTH,
KoJjebaTenbHOe ABUKEHUE, epelada JJaBJICHUS )KUIAKOCTIMU U
ra3aMu, TlaBaHUE Tell, MEXaHUYEeCKHE KOJIeOaHMs 1 BOJHBI,
nuddy3us, TEIIONPOBOAHOCTh, KOHBEKIIMSI, U3TyUYCHHE,
WCIIApEHNE, KOHACHC AW, KUIIEHNE, TUIABJICHHUE,
KpUCTAIIM3aIUs, SIEKTPU3alus TeJl, B3aUMOJECHCTBUE
ANEKTPUYECKUX 3aPSII0B, B3AUMOICICTBUE MATHUTOB, JICUCTBUE
MAarHUTHOTI'O MOJISI HA POBOJHUK C TOKOM, TEILUIOBOE JIEHUCTBUE
TOKa

Baagenue ocHoBaMHu 3HAHUHM 0 MeTO1aX HAYYHOI'0 IMMO3HAHHUA
N IKCIIEPUMECHTAJIbHBIMHA
YMECHUAMH

2.1

Ymenue ghopmynuposams (paznuuams) yenu nposedenus
(cunome3sy) u 8616006l ONUCAHHO20 ONBLIMA UNU HAONIOOEHUS.

2.2

Ymenue koncmpyuposame 3kcnepumenmanbHy0 YCmMaHo8Ky,
8b10UPAMb NOPAOOK NPOBEOEHUSI ONbIMA 8 COOMBEENMCMBUU C
NpPeONONCEHHOU 2UNOMe30ll

2.3

Ymenue npoeodumb anajius3 pes3yjiomamaoe 3KCNEPUMEHMAIbHbLX
LlCC]Zé@O@ClHI/Hj, 6 MOM HUCJIE 6bIPAINCEHHBLX 6 suoe ma6ﬂ1/ﬂ4bl uinu

epaguxa

2.4

Ymenue ucnonvzosams gusuueckue npubopul u uzsmepumenvvie
UHCMPYMeHmMbl O NPAMBIX UBMEPEeHUU U3UUECKUX BeTUYUH
(paccTosiHus, MPOMEKYTKA BPEMEHH, MACChI, CUJIBI, IaBJICHHS,
TEeMIIepaTyphl, CHIIBI TOKA, SJICKTPUIECKOTO HATIPSKCHMUS )

U KOCBEHHLIX UsMepeHull pusureckux eeauyur (TLIOTHOCTH
BEIIECTBA, CUJIBI ApXHMeE/Ia, BIaXXHOCTH BO3/1yXa,
Kod(puLmeHTa TPEHUS CKOJBKECHHS, KECTKOCTH

MPY)KUHBI, ONTUYCCKON CHIIBI COOMpArOIIe JTMH3HI,
AIEKTPUIECKOTO COMPOTUBIICHHS PE3UCTOPa, PAOOTHI U
MOII{HOCTH TOKa)

2.5

Ymenue npedcmasnsame sxcnepumenmainbHvle pe3yibmamol 8
8ude mabauy unu 2paghukos u oerams 8bl80ObL HA OCHOBAHUU
HONYYEHHbIX IKCNePUMEHMANbHBIX OAHHbIX: 3aBUCUMOCTD CHIIBI
YIPYTOCTH, BOZHHUKAIONIEH B MPYKUHE, OT CTCIICHH
nedopMaluy NpyKUHbL; 3aBUCUMOCTh NIEPHO/Ia KOJIeOaHMit
MaTEMaTUYECKOr0 MasgsTHUKA OT JIMHBI HUTH; 3aBUCUMOCTD
CHJIBI TOKA, BO3HUKAFOIICH B TIPOBOAHUKE, OT HAMIPSKEHUS Ha
KOHIIaX MPOBOJHUKA; 3aBUCUMOCTh CHJIBI TPEHHSICKOJIBKEHHSI OT




CHJIbI HOPMAJIbHOI'O 1aBJICHHWA

2.6 Ymenue svipasicamo pezyiomamuol uzmepenuil u pac4emos 8
eounuyax MexcoyHapoonotl cucmemol

3 Peienue 3a1a4 pa3Jii4HOro TUNA ¥ YPOBHS CJIOKHOCTH

4 IloHnMaHue TEKCTOB (PU3UYECKOr0 COACPKAHMS

4.1 Ilonumanue cmolcia UCNONIbL308AHHBIX 8 MEKCMme PUIULECKUX
MepMUHo8

4.2 Ymenue omseeuamo na npsmvie 60npocvl K COOEPHCAHUIO
mexkcma.

4.3 Ymenue omseuame Ha sonpocwl, mpebdyroujue conocmasieHus
uHgopmayuu U3 pazHulx yacmeu mexcma

4.4 Ymenue ucnonvzosams unghopmayuro uz mexcma 6 U3MeHeHHOU
cumyayuu

4.5 Ymenue nepesooums ungopmayuio uz 00HoU 3HaAKOBOU
cucmemul 8 Opy2yio

) Hcnosb30Banne npuoOpeTeHHbIX 3HAHUI U YMEHUI B
NPAKTHYECKOM JeATEeJIbHOCTH U NMOBCEIHCBHOM KU3HU

5.1 Ymenue npusooums (pacnosnasams) npumepvl NPAKmMu4ecKo2o

UCnoJlb306aAHUA d)I/ISM’{eCKMX SHAHULL O MeXAHUYeCKUx, menjioeblx,
AJIEKMPOMACHUMHBIX U KBAHMOBbIX ABJIEHUAX

5.2 Ymenue npumenams puzuueckue sHanus: s ooeciedeHus
0€30MacHOCTH B MPOIIECCE UCTIOIb30BAHMS TPAHCITOPTHBIX
CPEJCTB, y4eTa TEIIONPOBOTHOCTH U TEIUIOEMKOCTH Pa3INIHBIX
BEIIIECTB B MMOBCEIHEBHON KU3HU, 00CCTICUCHUS

0e30macHOro o0paIieHus ¢ AJIEKTPOOBITOBBIMHU PUOOpPaAMH,
3aIUATHI OT OMTACHOT'O0 BO3ICHCTBUS HA OPTaHU3M YEIIOBEKA
IIEKTPUUYECKOT0 TOKA, IJIEKTPOMArHUTHOTO U3ITyUCHHUS,
PaMOAKTHBHOTO M3 Ty4CHUS

Koaudukarop

3JIEMEHTOB COJECPKAHUA U TPEOOBAHNH K YPOBHIO NIOATO0TOBKHU

00y4JarmmXxcs J1Jsi MPpoBeeHHsI KOHTPOJIbHOM padoThl M0 (pusuke 1Mo TeMe
«B3aumoaencTreue TeJn»

7 kaace
[Ipenmer: ¢pusnka
YuebHuk i1 0011eo0pa3oBaTeIbHbIX YUPSXKICHUHN o penakiuen A.B.
[1€ppruknHa
By koHTpOJIs: TeKyIui (TeMaTHYeCKuii)
Tema: «B3aumojaencrsue Tea»

1. [lepedeHb 3J1eMEHTOB NMPEAMETHOIO COJEPKAHMS, IPOBEPSAEMbIX HA
KOHTPOJILHOI padoTe




Koxa Homep Onucanue 371eMEHTOB NPEIMETHOTO CO/IePKAHUS
3aJaHusl

1.1.1 Al, A2 Mexannueckoe nBuxkenue. Tpaekropus. [1yTs.
[lepemenienune

1.1.2 A2 PaBHOMEpHOE NPSIMONMHENHOE JBUKEHHE

1.1.3 A2 CxopocThb

1.1.8 A3, C8 Macca. I1imoTHOCTE BelecTBa

1.1.9 A4 3aKOH BCEMUPHOTO TAroTeHus. Cuia TSKECTH

1.1.15 A6 Cuna. CiioxxeHue Cui

1.5.3 B7 duznueckue BeMuuuHbl. M3MepeHus puznuecknx
BEJINYUH

154 AS I'paduueckoe onvcanue GU3NIECKUX SIBJICHUN

2. IlepedeHb 3J1eMEHTOB MeTANPEAMETHOIO CO/IeP:KAHMS,
NpoBepsieMbIX HA KOHTPOJILHOM padoTte

Kon Homep Onucanue 371eMEHTOB NPEAMETHOI0 COACPKAHUSA
3aaHus
2.2.1 Al YMenue onpenensats NoHsaTus (mo3Hasarenbuoe Y'Y /1)
2.2.2 B7 Ymenue knaccudunupoBarth (mo3HaBarenbaoe Y'Y /1)
2.2.3 A2, A3, YMeHne ycTaHaBIMBATh TPUUUHHO-CIIEICTBEHHBIE
A4, A6, C8 | cBsa3u
2.2.4 A2, A3, YMeHHe CTPOUTH JIOTHIECKUE PACCYKICHUS,
A4, AS, YMO3aKJIOUYEHUS U IEIaTh BBIBOJIBI
A6,C38
2.2.6 PaGora YMeHue olieHUBaTh NMPABUILHOCTH BBITOJHEHUS
y4eOHOM 3a7a4u

3. IlepeyeHb TpeGOBaHMIi K YPOBHIO MOATOTOBKH 00YyYaKOIIUXCS,
OCBOMBIIMX TeMy «B3aumoaencTBue Tey»

Kon Homep OnucaHue 3J1€eMEHTOB MPEJIMETHOTO COAEPKAHMS
3aIaHusA

3.1.2 Al 3HaHME ¥ TOHUMAHUE CMbICIIA PU3NYECKUX BEITUYHH:
yTh, CKOPOCTb,
YCKOpPEHHE, Macca, MIOTHOCTh, CUJIa

3.1.3 A4, A6 3HaHNE ¥ TOHUMAHUE CMBICIIA (PU3NYECKOTO 3aKOHA
BCEMUPHOTO TATOTCHHUSI

3.1.4 A2, AS YMeHre onuchiBaTh U OOBSICHATH (DU3NYECKUE




SIBJICHUSI: PABHOMEPHOE
MPSAMOJIMHENHOE JBUKCHUE

3.1.5 A5 YMeHune npoBOAUTH AHAIU3 TAHHBIX, B TOM YHCJIE
BBIPAKEHHBIX B BUZE TAOIUIBI UK Tpaduka
3.1.6 A2, A3 YMeHue BbIpakaTh Pe3yJIbTaThl U3BMEPEHUN U

pacueToB B €IMHULIAX
MexayHapoIHON CUCTEMBbI

3.1.7 A2, A3,

A4, A6, Pemenne duznyeckux 3agad
C8
3.1.8 B7 ITornMaHue cMBICIa UCIIONIB30BAaHHBIX B 3aaHUIX
bu3nIeCKNX TEPMUHOB
3.1.9 A3,C8 YMmenune npuBoauTh (pacrno3HaBaTh) IPUMEPHI
PAKTHYECKOTO
VCTIOJIb30BAHUS

(bU3UYECKUX 3HAHUN 0 MEXaHWYECKHUX, TETUIOBBIX,
3JIEKTPOMArHUTHBIX U
KBAHTOBBIX SIBJICHUSIX

Cneunukanusas KUM nis npoBeieHUs1 KOHTPOJIbHOH PadoThI
Ha3znauenue xonmponvrou pabomel: OUEHUTh YPOBEHb OCBOEHUS ydalluMuUcs 7
KJ1acca CoJiep KaHus TeMbl « B3auMoIeHCTBHE TEI».

Cooeporcanue KOHMPONbHBIX USMEPUMENbHBIX 3a0aHULl ONIPENIENAETCS
cojiepkaHreM paboueit mporpaMmel o TeMe «BzanmoseicTBre Tem» yueOHoro
npeaMera «(pu3uKa», a TakkKe CoJiepKaHueM TeMbl « BzanmoneicTBre Tem»
yueOHUKa JiJ1s1 00111e00pa3oBaTebHBIX YUPEXKICHUN o penakiuei A.B.
[1€ppIKuHA.

KonTponbsHas padora coctout u3 8 3aianuii: 7- 3aganust 6a30Boro ypoBHs, 1 -
MOBBIIIIEHHOTO.

Pacnpenesnenue 3aaHuii 0 YPOBHSAM CJIOKHOCTH, MPOBEPsieMbIM
3JIeMEeHTaM NMPeAMETHOr0, METANIPEAMETHOT0 COAEPKAHUS, YPOBHIO
NMOArOTOBKH, TUIIAM 32/IaHUI M BPEeMEHHU BbINOJIHEHHUS

Ne YpoBennb Yro Tun 3aganus IIpumepHo
3a/1aHus nposepsiercs e BpeMsl
BBITIOJIHEH
usi
3aJ1aHus
Al bazoBbiii 111,221 Tect ¢ BbIOOpOM | 2 MHH
OTBETa
A2 ba3zoBrbrit 1.1.1,1.1.2, Tect ¢ BBIOOpOM | 5 MHH
2.2.3,2.24 OTBETA




A3 ba3oBrrit 1.1.8, 2.2.3, Tect ¢ BBIOOpOM | 5 MHH
2.2.4 OTBETa
A4 bazoBriit 1.1.9, 2.2.3, Tect ¢ BBIOOpOM | 3 MHH
2.2.4 OTBETA
AS ba3oBblit 224,154 Tect ¢ BeIOOpOM | 5 MHH
OTBETa
A6 bazoBriit 2.2.4,62.2.3, Tect ¢ BBIOOpOM | 5 MHH
1.1.15 OTBETA
B7 ba3oBrIit 1.5.3,2.2.2 3agaHue Ha 5 muH
COOTBETCTBHE,
MHOKECTBEHHBIM
BBIOOD
C8 [ToBeiienns! | 2.2.4, 2.2.3, Pacuérnas 3amava | 10 Mus
i 1.1.8 c
Pa3BEPHYTHIM
penieHueM
Ouenka ba3oBblii Brinonnenue Csepka ¢ Beimonnser
MIPaBUIBHO TeCTa Ha 3HAHWE | ATAJOHOM csl
CTH uHbOpMaITUH U Ha
BBITIOJIHCH MIPUMEHECHUS CIenyroIIe
us PENPOTYKTUBHBIX M
3a7aHus croco06oB YpOKe,
JeATEeIbHOCTH nocie
[ToBbItieHHs! | 2.2.6 Csepka ¢ MIPOBEPKU
i BBITTOJTHEHHOMN paboThI
y4eOHOM 3a7jaueil | yYUTeIeM

110 KPUTEPHUSAM

Ha Bemonnenue 8 3amanuit orBoautcs 40 munyt. KonTpoasHas padora
COCTaBJICHA B 2-X BapUaHTax.
Kaxnomy yuamemycs npeaocTaBisieTcs pacneyaTka 3aJaHui.
3aaHus B KOHTPOJIBHON pabO0Te OLICHUBAIOTCS B 3aBUCUMOCTH OT CJIIOKHOCTHU
3a/1aHuUs Pa3HbIM KOJIMUECTBOM OAJJIOB, YKa3aHHBIX B TaOJIUIIE.




