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HNOSICHUTEJBHAS 3AIIUCKA

[Iporpamma mo ¢u3uMKe Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHMsI COCTaBJICHA Ha
OCHOBE TIOJOXEHUH W TpeOOBaHMU K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojaBaHus y4eOHOTO
npenmera «OU3nKay.

[IporpamMa mo (u3KMKe HAa YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS COCTaBJIE€HA Ha
OCHOBE TIOJIOXKEHUI W TpeOOBaHWI K pe3yilbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ yd4eToM
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEHIUHU IpernojaBaHusl y4eOHOro
npeaMera «Pusukay.

Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYy4aloUIMXCSd W OpraHM3alMi0 M3y4deHHs (QHU3UKA Ha
NESTEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npenmera B peanmusanuu  TpeboBanuii PI'OC OOO K IUTAHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3ynbTaraM  OOyueHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

[Tporpamma no (u3mKe ycTaHaBIMBAeT paclpeielieHne y4eOHOro marepuana Mo rojam
o0ydeHust (1Mo Kjiaccam), MpenjgaraeT TPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKAaHUS M Y4YeTe BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCS.

[Tporpamma o ¢usuke pazpaboTaHa c LETbI0 OKa3aHHUsI METOAMYECKON MOMOIIY YUUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

@wusmKa ABISETCS CHCTEMOOOPa3yIOIIUM Il €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XHUMUEH,
Ouosorueii, actpoHoMuer U (Qu3andeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpA, IpeNoCTaBisieT HaumOojee siCHble oOpas3lpl MPUMEHEHHMs] HAy4HOI0 MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOM TI'PaMOTHOCTH M HUHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IMIpENIoyiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTD!

® Hay4HO OOBSICHSTH SIBICHUS,

® OIIEHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;

® UHTEPHPETUPOBATH JaHHbIE U UCIIOJIb30BaTh HAyYHBIE JOKA3aTENbCTBA JIIsl TOTYUCHUS

BBIBOJIOBY.
[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETCHbI B
KOHIENIINH TpernofaBaHus yueOHoro mpeamera «Du3nka» B 00pa3oBaTeNIbHBIX OPTaHU3AIMSIX
Poccuiickoit @enepanuu, peain3yonuX OCHOBHbBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.
[enu nzydyenust pusmku:
e [puoOpeTeHHe HHTEpeca M CTPEeMJICHHs OOy4alomMXCsl K HAy4YHOMY H3yYEHMIO
MPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEN;

® pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJIE TO3HaHUA U (POPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa N3yuYeHUs] OCHOB CTPOCHHMS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (QopmupoBaHuE MPEJCTABICHUN O POJIU (PU3UKU I Pa3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHii;
® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHanbHOMI
NEeSITeIbBHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JalibHEHIIeMy 00Y4eHHIO B 3TOM
HalpaBJICHUH.
JlocTikeHne STUX I1enedl mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIeunBaeTCs pelICHUEM CIAeAYIOLUX 3a/1a4:
e npuoOpeTeHHe 3HAHUA O JAUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHHe YMEHUH ONHCHIBaTh U OOBACHATH (PU3WYECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
® OCBOCHHE METOJIOB PEIICHUS MPOCTEUIIMX pPACYETHBIX 3a7ad C HCIOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;
® Dpa3BUTHE YMEHUH HAOMIOAATh TPHPOJHBIC SBICHUS W  BBIIOJHATH  OMBITHI,
nabopartopHble pabOThl M SKCIEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIOIH30BAHUEM
MU3MEPUTEIBHBIX PHOOPOB;
® OCBOGHHE IMPHEMOB pabOTHl ¢ HHPOpPMANUEH (PHU3NUIECKOTO CONEp)KAHMS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTI)KEHUSX (U3MKH, aHAIN3 W KPUTHUYECKOE
OlLICHUBaHKE WH(OPMALINK;
® 3HAKOMCTBO cO cepamu mpodeccnoHanbHOM AESITeTbHOCTH, CBSI3aHHBIMU C (PU3UKOMH,
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTIKEHUSX (U3MUYECKOM
HAYKH.
OO1ee 9uciio 9acoB, PEKOMEHJIOBAHHBIX IS M3YYCeHUS (U3MKH Ha 0a30BOM YPOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 daca B Hefen0), B 8 kitacce — 68 yacoB (2 yaca B HEZICIIO),
B 9 KJ1acce — 102 yaca (3 yaca B HEJIEINIO).

[Ipennaraemplii B mporpaMMe Mo (QuU3MKe MepedyeHb J1adOopaTOPHBIX pabOT U OIBITOB
ABJISIETCS. PEKOMEHIaTEJIbHBIM, YUYUTEIb JIeNaeT BHIOOP IPU MPOBEACHUN Ja0OPATOPHBIX padoT U
OTIBITOB C YUY€TOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yYaromuXxcs, CIIUCKa HIKCIIEPUMEHTATbHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa 1o (hu3uke.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC
@Du3uka 1 eé poJib B IO3HAHUM OKPY:KAIOIIEero MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gusndeckre sBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3mepenue ¢usuueckux BenuuuH. Dusndeckue mMpUOOPHI.
[TorpemnocTs u3mMepenuii MexxayHapoHas cCUcTeMa €IUHUII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH H3Y4aroT Ipuponay. EcrecTBeHHOHay4YHbBIN
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCHEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
buznYeCKuX SIBICHUHN C IOMOIIBI0 MOJIETIEi

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKUE, MArHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue npubOphl U MpoLeAypa NPSIMbIX U3MEPEHHUM aHAJIOTOBBIM U LU(PPOBHIM

puoOpOM.

Jlabopamopnwsie pabomot u onvimeol.

Omnpenenenne 1EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO pUOopa.

N3mepenne pacCcTOsTHU.

N3mepenne o0bEMa KUIKOCTH B TBEPOTO TeIa.

Ornpenenenne pa3MepoB MaJIbIX TEJ.

W3mepenue Temneparypbl IpU IOMOILIM JKUAKOCTHOTO TEpPMOMETpa W JlaT4MKa
TEMIEPATYPHI.

Nnhwbd =

6. IlpoBeneHue wuccieqoBaHHUs MO MPOBEPKE THIOTE3bl: JaJbHOCTh MOJIETA IAPHKA,
MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OO0JIbIIe BHICOTA MYyCKAa.
IlepBoHauya/ibHbIE CBeIEHUS O CTPOEHUHU BelIeCTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJIbl, MX pa3Mepbl. ONBITHI, TOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBuwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBMKEHHUS YacTHI[ C TEMIIEpaTypoMu.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHpleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEM M  TBEPIbIX
(kpucTaIIu4YecKkux) Ted. B3auMocCBs3b MEXIy CBOICTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGnrogenune 6pOyHOBCKOTO ABMKCHHUS.

2. Hab6monenue nuddysuun.

3. HaOmronenue sBiIeHHH, OOBACHSIIONUXCS MPUTSHKEHUEM I OTTAJIKMBAHWEM YaCTHUII

BEIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OnpITHI 0 HAOJIOACHHUIO TEMJIOBOTO PACITUPEHHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACHCTBHSI CUIT MOJIEKYISIPHOTO MTPUTSKEHUS.

J{BMKeHHe U B3aUMOACHCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacder myTu U BpeMeHU JABUKEHUSI.

SlBnenue wHepnuu. 3aKOH HMHEpUUU. B3aumopeicTBue Ten Kak MPUYMHA HU3MEHEHUS
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00beMa BElleCTBa.

Cwia kak xapakTepucTtuka B3aumojercTBus Ten. Cuna ynpyroctd U 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TATOoTeHHs W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozaelicTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUS.
HaburoneHue siBjaeHUS] MHEPIUH.
HabGmonenne nsmeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
Jlaﬁopamopuble pabomwt u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBMIKEHHUS (IIapUKa B YKUIKOCTH, MOJICIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. Ompenenenue cpeiHel CKOPOCTU CKOJBXKEHHsS Opycka WM IHIapUKa MO HAKIOHHOU
IJIOCKOCTH.
3. Omnpenenenue MIOTHOCTH TBEPIOTO TeEA.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTsiKeHHs (IedopMaiiii) MpyKUHBI OT
MPUIOKEHHOM CHUIIBI.
5. OneITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIbKEHUS OT Beca Teja U
XapaxkTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.
JlaByieHue TBEPABIX TeJl, JKUAKOCTEl U ra3os.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCMMOCTh
JaBJIEHUA Ta3a OT o0beMa, Temrneparypsl. [lepenaya naBieHus TBEPABIMUA TEIaMU, KUJIKOCTIMHU
u razamu. 3akoH I[lackans. [THeBMarnueckue mMamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  [mapocratmdeckuit  mapamokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPATypBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraronmecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.
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6. 3aBUCUMOCTh BBITAJIKMBAIOMICH CHJIBI OT O0OO0BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOIICH CUIIbI BECY BBITECHEHHOM KUIAKOCTH.

8. VYcioBue mIaBaHus TeJ: IUIAaBAaHUE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1. HccrnenoBanue 3aBHCHMOCTH Beca Tella B BOjIe OT 00bEMa MOTPYKEHHON B KUAKOCTD
YacTH TeJa.

2. OmnpenesieHUE BBITAIIKMBAIOIICH CHIIbI, JCUCTBYIOIIEH Ha Telo, MOrpy:KEHHOE B
KUJIKOCTb.

3. IlpoBepka HE3aBUCHUMOCTHU BBITAJIKUBAIOUICH CHJIbI, JEUCTBYIOIIEHM HAa TEJIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJKUBAIOIIEH CHIIbI, EUCTBYIOLICH Ha
TEJIO B KHMJKOCTH, OT 00bEMA MOTPYKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
JKUJIKOCTH.

5. KoHcTpynpoBaHnue apeoMerpa WIM KOHCTPYHMPOBAHHME JIOJAKHW U OIpeAelieHHe €€
rPy30M0AbEMHOCTH.

Pabora u MomHOCTB. DHeprus.

Mexanunueckast pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuio paBHOBecus
pbiuara. [IpuMenenue mpaBuia paBHOBeCHUs pblyara K OJOKY. «30JI0TO€ MPABUJIO» MEXAHUKU.
Koadpdumment monesnoro neiictBus (mamee — KIIJ]) mpocteix Mexanu3MmoB. I[Ipoctsie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. KuneTnmueckas M mnoTeHUMalbHas »sHeprus. IIpeBpamienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Omnpenenenue pabOTBl CHJIBI TPEHHS TMPH PABHOMEPHOM JBIDKEHHUU TeNa IO

TOPU3OHTAIILHON TTOBEPXHOCTH.

2. HccnenoBaHue ycIoBHIl paBHOBECHS pbluara.

3. HMsmepenune KII/] HakIOHHON MIOCKOCTH.

4. H3yueHue 3aK0HA COXpPaHEHUsI MEXaHUYECKON YHEPTUH.

8 KUIACC

TenjioBble ABJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOpUM CTPOEHMS BemiecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJI. OmbIThl, TOATBEPXKIAIONINE OCHOBHBIE TOJIOKECHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopnenu TBEPIOTO, KHUIKOTO B Ta3000pa3HOTO COCTOSHUMN BelecTBa. Kpucramimueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB Tra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO-KMHETHYECKON Teopun. (CMayuBaHWE M KaNWUISIPHBIE sBIEHHS. TemioBoe
pacIIMpeHne U CHKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIJIOBOTO JBMKEHHUS YaCTHII.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH OJHEpruu: Terjionepenada u
COBepIIeHHE padoThl. BUbI TeIONEpe1aun: TeIIOMPOBOAHOCTD, KOHBEKIINS, U3ITYyICHHE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBneHue u OTBepAeBaHUE KPUCTALTUYECCKHIX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3zoBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpunnuner pabotel TermoBbix aBuratenei KIIJ[ TemmoBoro auratens. TermioBbie
JIBUTATEJIH Y 3aI[UTa OKPY>KArOIIEH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABUKEHUS.

Hab6mronenue nuddysun.

HabGmtonenue siBiieHnit cMauyuBaHUs U KAlTWJUISIPHBIX SIBJICHUM.
HabGmronenue TeniaoBoro pacuimpeHus Tel.

W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHWU WJIU OXJIaXKICHHH.
[TpaBuiia u3MepeHus TeMIepaTypshl.

Buae! Tenonepenayn.

OxakJIeHre MpU COBEPIIEHUU PabOTHI.

9. HarpeBanue npu coBepIIcHUU PaOOThI BHEIITHUMH CHJIAMH.
10. CpaBHeHME TEIUIOEMKOCTEN Pa3IMYHBIX BELIECTB.

11. HaGmroneHre KUIICHHS.

el IR AN O il

12. HabnroneHue nocTossHCTBA TEMIIEPATyphl IIPH IJIaBICHUH.

13. Mozenu TemIoBbIX IBUTATENIEH.

Jlabopamopnuvie pabomot u onvimeol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

OnbITHI O BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpeznenenue AaBICHUS BO3/yXa B OaJUIOHE LINPUIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

Nk wbd =

6. IlpoBepka ruMOTE3bl JMHEHHOW 3aBUCUMOCTH JJIHHBI CTONOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.
7. HaOnroneHue u3MeHEHHs] BHYTPEHHEH SHEPruM Tejla B pe3yibTaTe Teljonepeaadu u
paboThl BHEIITHUX CHII.
8. MHccnenoBanue siBIEHUS TEIUIO0OMEHA IPU CMEIIMBAHUH XOJIOIHOM U TOpsiYeld BOJBI.
9. OmpeneneHue KOIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW TMpPU TEIIIOOOMEHE C
HarpeThiM METAJUIMYECKUM ITHIHHIPOM.
10. Onpenenenne yneapbHON TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca uCrapeHusl.
12. Onpenenenrne OTHOCUTENIBHON BIAXXHOCTH BO3/yXa.
13. Onpenenenne yienbHOM TETUIOTHI MIJIABJICHUS JIbJA.
DyleKTpUYeCKHEe U MATHUTHbIE SIBJICHUS.
OnekTpuzanusi Ten. J[Ba poaa »IEKTpUYECKUX 3apsA/ioB. B3aummoneicTBue 3apsHKEHHBIX
ten. 3akoH KyrnoHa (3aBUCUMOCTH CHIIBI B3aUMOJICUCTBUS 3apSKEHHBIX TET OT BEIUYUHBI
3apsAIOB U PACCTOSHHS MEXTY TEIAMH ).



OnekTpuueckoe noje. Hanpssk€HHOCTh 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuun
ANEKTPUUECKUX MOJieH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lMcTOuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOIO TOKAa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [ ydacTka Lenu.
[TocnenoBarenbHOE U NapajlIeNbHOE COEJUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DiekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHuUe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MaruauTtHoe nose 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OnbliT Dpctena. MaruutHoe 1osie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] JIEKTPUUECKOM HHEPTUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JIEUCTBUE IEKTPOCKOMA.

DIIeKTpOCTaTUYECKAst UHTYKLIUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B.

[TpOBOAHMKY U TUAIIEKTPUKH.

MonenvpoBaHU€e CUIOBBIX JIMHUHI 2JIEKTPUUECKOTO TIOJIS.

M cTOYHUKH IOCTOSTHHOTO TOKA.

9. JlelcTBUS 3JIEKTPUYECKOTO TOKA.

10. DnekTpuYecKuii TOK B KUJKOCTH.

11. I'a30BbIi1 paspsa.

12. I3mepeHne cuibl TOKa aMIIEPMETPOM.

13. VI3amepeHue J1eKTpUYecKOro HarpsiKeHHsI BOJIbTMETPOM.

14. PeoctaT u Mara3uH COIPOTUBIICHU.

15. BzaumopeiicTBHE TIOCTOSTHHBIX MAaTrHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH pa3JeJICHUs MIOJI0COB MarHuTa.
17. MoaenupoBaHre€ MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

18. OnsiT Opcrena.

19. MarauTHOE 10JI€ TOKA. DJIEKTPOMArHuT.

20. JleficTBuE MarHUTHOTO I0JIsI HA IPOBOAHUK C TOKOM.

21. DneKkTpoaBUTraTeNb MOCTOSTHHOTO TOKA.

22. UccnenoBaHue SIBJIEHUS 3JIEKTPOMAarHUTHOM MHTYKITUH.

23. OnsiTel Papanes.

24. 3aBUCHMOCTb HAIIPaBJIEHUs HHAYKIIMOHHOT'O TOKA OT YCJIOBHI €r0 BO3HUKHOBEHHS.
25. DneKkTporeHepaTop NOCTOSIHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITHI O HAOTIOICHUIO NIEKTPU3ALNHN TNl MHAYKIIMEH U TIPU COPUKOCHOBEHUHU.

WccnenoBanue 1eiCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJHUKH U TUAJICKTPUKH.

COopka 1 mpoBepka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTU CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3UCTOpa U HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEYCHHS U MaTepuara.

8. IlpoBepka mpaBwmiia CIOXKEHHUS HANPSKEHUN MpPH TOCIEIOBATEIHBHOM COEIUHEHUU
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JIBYX PE3UCTOPOB.
9. IlpoBepka mmpaBuia Ui CHIIbI TOKA MPH NapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. Onpenenenue pabOTHI TCKTPHUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
11. Onpenenenne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIJECISIEMOM Ha PE3UCTOPE.
12. UccrnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYLLETO 4epe3 JIAMIIOUKY, OT HaIlpsKEHUS
Ha HEW.
13. Onpenenenue KI1J/I narpeBarens.
14. UccrnenoBanue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.
15. U3yyeHue MarHuTHOTO II0JI1 IOCTOSHHBIX MArHUTOB IPU HMX OOBEAMHEHHHM MU
paszeneHnu.
16. ViccnenoBanue AeMCTBUSI 3EKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCHIMOCTD CHJIBI B3aUMOJICHCTBUS KATYIIKU C TOKOM H
MarHuTa OT CHJIbI TOKA M HallpaBJICHUs TOKA B KaTYIIKE.
18. U3ydenue neiicTBUsS MarHUTHOT'O 10JI HA IPOBOIHUK C TOKOM.
19. KoncrpynpoBanue u u3y4eHue padoThI JJICKTPOABUTATEIS.
20. Uzmepenune KIIJ] anekTpoBUraTeIbHON YCTAaHOBKHU.
21. OnpIThl MO MCCIEIOBAHUIO SBJICHHUS 3JEKTPOMAarHUTHOW WHAYKIMH: HMCCIIEJOBAHUE
U3MEHEHU 3HaUeHUs U HalpaBJICHUs MHIYKIIMOHHOTO TOKA.
9 KUIACC

MexaHnn4yeckue siBJIeHHS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe ABHXKeHHE. HepaBHOMepHOe
npsiMoJnHeiHoe aBmkeHue. CpenHsisi U MTHOBEHHasi CKOpPOCTh Teja NpU HEPaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOe IpsiMosiiHeiiHoe arkeHne. CBo6ogHoe najgeHue. OnbIThl
[Nanunes.

PaBHOMepHOE aBMXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamenus. JluHeitHas u
YIJI0Basi CKOpOCTH. LIEHTpOCTpEMUTENIBHOE YCKOPEHHUE.

Ilepsbiit 3akoH HerotoHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHUS
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHA. YCKOpEHHE CBOOOIHOIO MaJCHMS.
JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HIEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO TeIa
C 3aKpEIUIEHHOH OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanuueckasi pabota U MomHOCTb. PaboTa cun TsxkecTu, ynpyroct, tTpeHusi. Cs3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCjia, IMOAHATOrO HaAd IOBEPXHOCTHIO 3CMIIM.

IToTeHumanbpHas 3Heprus cxarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.
Hemoncmpayuu.

1.
2.

SN IS

7.

8.

9.

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

HabnroneHne MexaHMYecKoro ABMKEHMsI TeJla OTHOCUTENBHO PA3HbIX TEJl OTCUETA.
CpaBHeHue myTeil U TPaeKTOPUI IBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJI OTCUETA.

H3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKECHHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKECHHUS.

Habumronenue ABM>XeHUs Tesla 0 OKPYKHOCTH.

Habmonenne MexaHMuecKuX SIBJICHUN, IPOUCXOJAIINX B cuctemMe orcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.
3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHJIBL.
HabmroneHue paBeHCTBA CUII IPU B3aUMOJIEICTBUH TEIL.

M3meHeHune Beca Tea Npu YCKOPEHHOM JBUKEHUU.

Ilepenaya nMiysibca Ipyu B3aUMOJEHCTBUY TEIL.

[TpeoOpa3oBaHus 3HEPTUM IIPU B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOAECHCTBUM.

CoxpaHeHue UMITyJbca PH a0COMIOTHO YIPYTOM B3aUMOJEHCTBHH.

HaOGnroneHue peakTHBHOTO IBUXKEHHUS.

CoxpaHeHue MEXaHUYEeCKOM 3HEPTUH MPpH CBOOOIHOM Ha/IeHUH.

CoxpaHeHue MeXaHU4YEeCKOW SHEPTUH MPH JABHKEHUU TeJla MO IeWCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1.

KoHcTpyupoBanue TpakTa Al pa3roHa M JalbHEHIIEro paBHOMEPHOIO JBMXKEHUS
IIapHKa UK TEJIEKKH.

Omnpenenenue cperHel CKOPOCTH CKOJBXEHHs OpyCKa WM JBMXKEHHUS IIapUKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHyue yYCKOpeHHs Tejla NMPH PaBHOYCKOPEHHOM JBMXKEHMH I10 HAKJIOHHOU
IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIyTU OT BPEMEHH MIPU PAaBHOYCKOPEHHOM ABUKEHHU 0€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUIIOTE3BI: €COM MpPH PABHOYCKOPEHHOM JBIDKEHHMHM 0e3 HadalbHOU
CKOPOCTM IyTH OTHOCATCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
POMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIbBI HOPMajbHOTO
JTaBJICHUSL.

Onpenenenne k03P PUIHEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU MPYKUHBI.



9. OmnpeneneHne pabOTBl CUJIBI TPEHUS IPU PABHOMEPHOM JBI)KEHUHM Tejla 110
TOPU30HTAJILHOM TOBEPXHOCTH.
10. Onpenenienne pabOTHl CUJIBI YIIPYTOCTH MPU MOABEME Tpy3a C HCIOIb30BAHHEM
HEMOABMKHOTO U IMOABUKHOI'O OJIOKOB.
11. N3ydyeHue 3aKkoHa COXpaHEHUS SHEPTHH.
Mexanu4yeckue KoJ1e0aHUs U BOJTHBI.

Konebarenbnoe nsmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToOTa,
amMIuIUTyAa. MareMaTMYecKUl M NpPYXUHHBIM MasTHUKU. IlpeBpaleHue 5>Hepruu Inpu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOaHus. Beinyxaennsie koneOanus. Pezonanc. MexaHnyeckre BOJHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposionbHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacnpoctpaHeHus. MexaHHuecKue BOJIHbI B TBEPJIOM Telle, CEHCMUUECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenune xonebanuil Te Mo A€HCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

HaGnronenue koneOaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.

HaOnroneHnue BoIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).

Habumtonenre 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopnwsie pabomot u onvimeol.

1. OmnpeneneHue 4acTOTHI U NEPUOJA KOJIEOAaHUM MaTeMaTHUYECKOIO MasiTHUKA.

2. OmpeneneHue 4acTOTHI U NEPUOJIA KOJIEOaHUH MPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IE€pHOJa KoJeOaHWM MOABELIEHHOTO K HUTH Ipy3a OT
JUINHBI HUTH.

4. WccnenoBaHue 3aBHCHMOCTH TMEpPHOAA KOJEOAHUH MPYKUHHOTO MasTHHUKA OT MacChl
rpysa.

5. TIpoBepka HE3aBUCUMOCTH IepHoOAa KoJeOaHUWN Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl Ipy3a.

6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh IE€pHOJia KOJEOAHWH MPYKUHHOTO
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MasTHUKA OT MAaCChl TPy3a U KECTKOCTU MIPYKUHBI.
7. W3mepeHue ycKOpeHHUs! CBOOOIHOTO Ma/ICHUS.
DJIeKTPOMArHUTHOE I10JIe M 3JIeKTPOMATHUTHBIE BOJIHBI.
ONEeKTpOMarHUTHOE TMoJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkana 31eKTpoMarHuTHbIX BOJH. Vcronb30BaHUe 3J€KTPOMAarHUTHBIX BOJIH AJII COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BoaHoBBIE CBOMCTBaA CBETA.
Jlabopamopuvie pabomul u onvimel.
1. VI3yueHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOMIIBHOTO TeIe(OHa.
CBeToBbI€ SIBJICHUSI.
JlyueBast monens cBera. Mcrounuku cBeta. [IpsimonuHelHOe pacmpOoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [lolHOe BHYTpeHHEE OTPa)KEHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucreMa (oToanmapaTa, MHKPOCKOINA H
Tesneckona. I’ a3 kak ontudeckas cucremMa. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. Cllo’keHNE CEKTPaIbHbIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
[TpsimonuHEHOE PaCcIIPOCTPaHEHHE CBETA.
Otpaxkenue cBera.
[Tony4yenue n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.
ONTUYECKUN CBETOBO/I.
Xon JIydeit B coOuparomiei JTuH3e.
Xox JIydeil B paccenBarolleH JIMH3E.
[Tonryuenue n300pakxeHUit C MOMOILBIO JIUH3.
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9. Ilpunnun nevictBus ¢oToanmnapara, MUKPOCKOIIA U TEJIECKOTA.

10. Mozenb riaza.

11. Paznoxenue 0enoro cBera B CIEKTP.

12. TTony4yenue 6€10T0 CBETA MPHU CIIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwvie pabomot u onvimeul.

1. HccnenoBaHue 3aBUCHUMOCTH yTila OTPa)KEHHUsI CBETOBOTO Jy4a OT YIJia MaJeHHUs.

2. HM3ydenue xapakTEepUCTUK U300paKEHHS MTPEIMETa B TNIOCKOM 3€pKajle.

3. HccnenoBaHue 3aBUCMMOCTH YIJla MPEIOMIIEHHSI CBETOBOTO JIy4a OT yrja MaJeHHs Ha
TPaHULIE «BO3IYX—CTEKIIO».

[Toryuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOM CHIIBI COOMPAOIEH TMH3BI.
OnBITHI O Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OnBITHI MO BOCHPUATHIO IIBETAa MPEIMETOB MPU WX HAOIIOJACHUU Yepe3 IIBETOBBIC
(GUIBTPBI.

KBaHTOBBIE SIBJICHUSI.

Nowk

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Mcnyckanue u
norsjouieHue ceera atoMoM. KBanTel. JInHelWuaTsle CIIEKTPHI.

PagnoaktuBHOCTh. Aub(a, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOIO spa.
Hyknonnass momens aromHoro sigpa. M3otomsl. PaanoaktuBHbIE TpeBpainenus. Ilepuop
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakuyy. 3aKOHBI COXPAHEHUs 3apsiJ0BOIO U MAacCOBOIO YHCEN. DHEPIUsl CBA3U
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounuku
sHeprun CosHIA U 3BE3.

Snepnas sHepreTuka. JIecTBUA pagMOAKTUBHBIX U3IyYE€HUHN Ha )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

CreKTphl U3JIy4€HUs U TOTJIOIIEHNUS.
CrekTpsl pa3IMYHbIX Ia30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.
Pabora cuérurka MOHU3UPYIOIUX U3TYYESHUH.

SANRANF i

Perucrpanus nzmydeHus: pUPOJAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HabmioneHue CIUTONIHBIX U JIMHEHYATHIX CHEKTPOB U3ITyUCHHS.

2. HWccnenoBaHue TpPEKOB: M3MEPEHHE HHEPIMM YacTHUIBl IO TOPMO3HOMY HyTH (1O

doTorpadusm).

3. H3mepeHue paaroakTUBHOTO (OHA.

IToBTOpHTENIBLHO-0000 AN MOYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNIb  TNpENHA3HAYEH [UIi CHUCTEeMaTHU3aluu |
0000111eHUSs TPEIMETHOTO COACPIKAHUS U OIbITa I€ATEIbHOCTH, TPUOOPETEHHOTO MPU U3YUESHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
du3uke a5 00yJaroUIMXCsl, BHIOPABIINX STOT YUeOHBIN MpEaMET.

[lpy wW3yYeHUH [AaHHOTO MOJYJS PEATM3YIOTCS U CHCTEMAaTU3MPYIOTCS — BUBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuyuBaeTcs JOCTHKEHHE MPEAMETHBIX U
METanpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHHs, (OpMUPYETCs €CTECTBEHHOHAY4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIECIOBaHMSA SIBICHUNA NPUPOIBI M TEXHUKH,
OBIIQJICHUE YMEHHSAMHU OOBSICHATh (PU3MUECKUE SBICHHS, NPHUMEHSS IOJTy4YCHHBIC 3HAHHSA,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3zelia pealn3yeTcs 3a CUéT TOro,
YTO 00YJarOIIUecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUW PAcIiO3HABATh M HAyYHO OOBSICHATH (PU3MUECKUE SIBICHUS
B OKpYXKaroIllel MpUpo/ie U OBCEIHEBHOM KU3HH;

HCIIOJIb30BaTh HAayYHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SBICHUI, B TOM YHWCIE IS
NPOBEPKH THITOTE3 U TIOIYYCHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAyYHBIE OCHOBBI Han0oJiee BaXXHBIX JOCTHKECHHI COBPEMEHHBIX TEXHOJIOTHIH,
HaIpUMep, MPAKTUYECKOTO HCIOIb30BaHUS Pa3IMYHBIX HCTOYHUKOB YHEPTHMH Ha OCHOBE 3aKOHA
MPEBpAIICHHS U COXPAaHEHHsI BCEX U3BECTHBIX BUIOB SHEPTHUU.

Kaxngas w3 TeM JaHHOrO MOAYJsS BKJIIOYAET SKCIEPUMEHTAIbHOE MCCIEI0BAHNE
o0oOwaromiero xapakrepa. Moyip 3aBepiuaeTcsi IpOBEACHUEM TUAarHOCTHUYECKON U OLICHOYHOMN
paboThI 32 Kypc OCHOBHOT'O OOIIIETO 00pa30BaHHUS.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHMsI HANpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuarorierocst Oynyt c()OpMUpPOBaHBI CIEYIOIINE JTNYHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

- MPOSIBIICHHE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOMN (Qu3ndeckon
HayKU;

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3ZHUKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B OOCYKJIEHHH OOILIECTBEHHO 3HAYMMBIX M STHUECKUX
po0JIeM, CBS3aHHBIX ¢ MPAKTHYECKUM TPUMEHEHHEM JOCTHKCHUH (PU3UKH;

- OCO3HAHHE BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCTIPUSITHE ACTETUYECKUX KayecTB (M3NYECKOH HayKH: €€ TapMOHMYHOTO IOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHHUE IEHHOCTH (HU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIIAIOLIEH KYJIbTYpHI,

- pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JESATENbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbS U IMOLMOHAJBHOIO 0J1ar0ONMOTyYHA:

- OCO3HaHWE LEHHOCTH Oe30macHoro oOpasza KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTU TMpaBWi OE30MacHOro TMOBEACHHUS Ha TpaHCIOpTE, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B IOMAIIHUX YCIOBUSX;

- ¢c(hOpMUPOBAHHOCTh HaBbIKa peIeKCHU, MMPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TaKOTO
e IIpaBa y Ipyroro 4ejioBeKa;

6) TpyaoBOro BocnuTaHus:

- aKTUBHOE y4YacTHe B PEUICHUM MPAKTHUYECKUX 3a7au (B pamMKax CeMbH, 00pa3oBaTeIbHOU
OpraHM3alfii, TopoJa, Kpas) TEXHOJOTHYECKOW W  COIMAIbHOW HAIpPaBIEHHOCTH,
TpeOYIOIIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

- UHTEpeC K MPAaKTUYECKOMY M3yUeHUIO0 Ipodeccui, CBI3aHHbIX C PU3NKOM;

7) 3K0JIOTrMYECKOT0 BOCIIMTAHMS:

- OpHEHTalMs Ha MpPUMEHEHHe (QU3NYECKUX 3HAHUU Ui pelieHus 3aaad B 00JacTu
OKpY’Kalollled cpe/ipl, MIIAHUPOBAHUS MOCTYNKOB M OLIEHKHM HUX BO3MOJKHBIX MOCIEIACTBUMN
TUISL OKPYKaIoLIe Cpenbl;

- OCO3HaHHe II00ATBHOTO XapaKkTepa IKOJIOTUYECKUX NMPOOIeM U MyTeH UX pelIeHus;

8) ajanTannu K HN3MEHAIOIUMCS YCJIOBHAM COLMATBHON U NPUPOAHOM Cpelbl:

- TOTPeOHOCTH BO B3aMMOJCHCTBHUM TIPU BBINOJIHEHUN HCCIENOBAHUNH U TPOEKTOB
(bu3MUeCcKOil HaNPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTUX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO 1E€ATEIbHOCTD;

- TOoTpeOHOCTh B (POPMHPOBAHUHM HOBBIX 3HAHUH, B TOM 4Hcle (HOPMYITHPOBATH HJCH,
MIOHSATHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;



® - [UTAaHHPOBAHUE CBOETO PAa3BUTHS B MPHOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

® - CTPEMIICHHUC aHAJIM3UPOBATH WU BBIABIIATH B3AMMOCBA3H ITPUPOEI, O6H.I€CTBa N 3KOHOMHMKH,
B TOM YHCJIEC C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHﬁ;

® - OOCHKa CBOHUX ﬂCﬁCTBHﬁ C y‘léTOM BJIMAHUA Ha OKPYXAOIIYIO CPCAy, BO3MOKHBIX
Ir100aIbHBIX HOCJ'IC,I[CTBPIﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MPOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocsi Oyayr chOpMUPOBAaHBI MeTalpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABAaTEJIbHBIE YHHBEpPCAJIbHBbIE Yy4yeOHBbIC JCWCTBUS, KOMMYHHMKATHBHBIC
YHUBEpCAJIbHBIC YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE PU3HAKN OOBEKTOB (SIBJICHHUI);
yCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KJIAaCCHU(PHUKAIIUU, OCHOBAHUS 7151 00001IeHs
Y CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBAeMbIX (haKTax, NaHHBIX U
HAOJIOJICHUSAX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBJISITH TIPUYUHHO-CIIC/ICTBEHHBIC CBSI3U MPU W3YYCHUU (PU3UYECKUX SIBICHUNA H
MIPOLIECCOB, JI€JIaTh BBIBOJABI C MCIOJb30BAaHUEM JIEAYKTUBHBIX U HWHAYKTHBHBIX
YMO3aKJIFOUE€HUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3UUECKIX BEJTUUMH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHoco0 pemieHus yueOHoOW (u3uueckod 3amauu
(cpaBHEHHE HECKOJIBKUX BapUaHTOB pEIIEHHUs, BBHIOOp HamOolee MOIXOJAIIET0 C
Y4ETOM CaMOCTOSITEILHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBrble nucciaenoparebcKkue AeiicTBHS:

HCIIOJIb30BaTh BOMIPOCHI KAK UCCIIEI0BATEIbCKUI HMHCTPYMEHT IO3HAHNUS,

MPOBOJIUTh TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY  OIBIT, HECJIOXHBIN
(bU3HYECKU IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (PU3NYECKOTO SBJICHHUS;
OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HMH(POPMAIINIO, TIOJYYEHHYIO B XOJI€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENNbHO  (OpMYyIUpOBaTh O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
IPOBEAEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEJOBAHMS;

MIPOTHO3MPOBATh BO3MOXKHOE JanbHElIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh MIPETOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHSTh pa3jIMyHble METO/bl, HHCTPYMEHTBl W 3alpoChl MpPHU IMOHMCKE U OTOOpe
UH(OPMALIUY WK TaHHBIX C YYETOM MPEIOKeHHON yueOHOM (pu3ndecKoi 3a1a4u;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO PA3TUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (OpMy MpeacTaBieHHs HHoOpManuu u
WUTIOCTPUPOBATh pEIIAEMbIE 3aJa4d HECJIOKHBIMU CXEMaMH, AMarpaMMaMH, WHOU
rpaduKoOl U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B Xoae OOCyXJIeHHus y4eOHOro Mmarepuaia, pe3yjibTaToB JabopaTOpHBIX paboT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKIaeMOM TEeMbI U BBICKA3bIBAaTh WJICH,
HalleJICHHbIC Ha PEIIeHUE 3a/1a4d U MOAJepKaHue OJIaroeiaTeIbHOCTH OOIEHHS;
CONOCTABIATH CBOM CYXJACHHS C CYXKACHHSIMH JpYrUX YYaCTHHKOB JHAaJIora,
OOHapy>KUBATh Pa3IMYME U CXOJICTBO MO3UIIUH;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

nyOoJIMYHO  TPEACTABIATh  PE3yAbTAThl  BBIMOJHEHHOTO  (PMU3UYECKOTO  OMbITa
(9KCIIeprMeHTa, UCCIIeIOBaHUS, TIPOCKTA);

HNOHMMAaTh M HCIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW W WHIUBHIYAILHOW PabOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoil mpoOIeMsrl;

NPUHUMATh eI COBMECTHOW MEATeNbHOCTH, OPraHW30BBIBATH ACHCTBHSA TO €€
JOCTIDKEHUIO: PACIPEeIATh PO, 00CYKAAaTh MPOLECCH U PE3yIbTaThl COBMECTHON
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINIOJIHATE CBOIO 4YacTh pPabOThHI, AOCTUTAs KAa4eCTBEHHOI'O pe3yjibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPIUHUPYS CBOU JCHCTBUS C IPYTHMMH YWICHAMU KOMAaH/IBI;
OLICHMBATh KAueCTBO CBOETO BKJIaJAa B OOMUI TNPOAYKT IO KPUTEPHUSM,
CaMOCTOATENFHO CHOPMYTHMPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBUSL.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3amnus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YI€OHBIX CHUTYaLUsX, TPEOYIOMUX ISl pEIICHUS
(bu3nUecKrux 3HaHUM;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
IPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIon);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3alaud WU IJIaHa
UCCIICIOBaHMUsl C Y4ETOM MMEIOLINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BBIOOpP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, IMOLUOHAJbHBLIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallU! U IpeJylaraTh IJIaH €€ U3MEHEHMS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHHS) pe3yJbTaTOB JAESITEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBITOJHEHUS (U3NUECKOTO
UCCIIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUIM;

CTaBUThH ce0s1 Ha MECTO JAPYroro YeJoBeKa B XOJI€ CIOpa MM JTUCKYCCUU Ha HAYYHYIO
TEMy, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OMMOKY MNpHU peuleHHH (U3NYECKUX 3aJad WId B
YTBEPKACHUSIX HAa HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOro.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonmy oOy4yeHust B 7 Kjacce NmpeIMeTHBIC Pe3yNbTaThl Ha 0a30BOM ypPOBHE JOJIKHBEI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

UCTOJb30BaTh TOHATHS: (U3MUECKHE M XUMHYECKHE SBICHHs, HaOIIOCHNUE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHULIBI (PU3MUYECKUX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, ra3o00pa3HOe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  MPSMOJUHEHHOE),  TPaeKTOpHs,
paBHOAEWCTBYIOImas cuia, aedopmarus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnnyath siBiieHus (1udQysus, TEII0BOE IBUKEHHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJCIHCTBUE TEJl, paBHOBECHUE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO BpallCHMs, Iepefada JIaBJICHUS TBEPIABIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EepHOe JaBlIeHuE, IJIaBaHUE Tell, IPeBPaLeHUs
MEXaHUYECKOM 3HEPIUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUM B OKPY)KAIOLEM MHpE, B
TOM 4Yucie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B XUBOW W HEKHUBOM INpPUPOJAE, ACUCTBHE CWIBI TPEHHUS B IPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EPHOro AABJICHHSI Ha KMBOM OpPraHu3M, IUIaBaHHE pbIO,
ppluaru B TeJ€ YEJIOBEKAa, MPU 3TOM IEPEBOJUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUMH;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pU3MUECKHE SBJIECHUS, UCTIONb3Ys (PU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IyTb, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YNPYIrOCTH, CHUJA TSDKECTH, BEC Tella, CWIa TPEHUs, JaBIICHUE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BBITAJKMBAIOUIAs CWJIA, MEXaHW4ecKas pabora,
MOIITHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KOX(QQHUIMEHT IOJIE3HOTO JeHCTBUS
MEXAaHU3MOB, KUHETUYECKasi W MOTEHLUAaJIbHAsl SHEPIUs), IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUIT CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHUS U €AMHUIIBI
(GU3MUeCKUX BEIMYMH, HAXOOUTh (POPMYIBI, CBA3BIBAIOIIME JAaHHYIO (U3HUECKYIO
BEJIMYMHY C JIPYIMMH BEJIMYMHAMM, CTPOUTH TpadUKU H3YYEHHBIX 3aBUCHUMOCTEN
(GUBUYECKUX BEINYHH,

XapakTepu3oBaTh CBOMCTBA Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
IpaBUiIa CIOXKEHHUs CHUJl (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBeCUsl pblyara (0JI0Ka), «30J0TO€ MPABUIIO» MEXAHMKH,
3aKOH COXPAaHEHUs MEXaHWYEeCKOM DHEpruu, IpHU OTOM J1aBaTb CIOBECHYIO
(GOopMyIHMPOBKY 3aKOHA U 3aIlIMCHIBAaTh €M0 MaTEMATHUYECKOE BBIPAXKEHHUE;

OOBSICHATh (DU3UYECKUE SIBIICHUS, MPOIECChl W CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CHUTyal[Mil MPaKTHUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATh MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 0OBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONopoil Ha 1—
2 U3y4YeHHBIX CBOWCTBA (PHU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3aauyd B 1—2 [eHCTBUSA, HCIOJIB3YS 3aKOHBI U (OPMYJIBL,
CBs3bIBaOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCJIOBUA 3aJauu
3aMUChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (U3NYECKUE BEIWYMHBI B (QOPMYJIBl U
IPOBOJUTH Pacy€Thl, HAXOAUTH CIIPABOYHbBIE JAHHBIC, HEOOXOAUMBIEC IJIS pEIICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHO (PHU3NUECKON BEIMUHHBI,



pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO pPELIMTh IMpPU IMOMOIIM (PU3HUECKUX
METOJ0B, B OINMCAHMM MWCCICAOBAHUSA BBIICIAATE IPOBEPAEMOE IIPEIIOJIOKECHUE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IOJYUEHHBIH pE3yslbTaT, HAXOIUTh
OLIMOKH B XOJI€ OTIBITA, IaTh BBIBOBI 110 €TI0 PE3YJIbTaTaM;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE NPEANONIOKEHUS, COOMPAaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUS, 3alIUChIBATE X0/ OIbITa U (JOPMYJINPOBAThH BHIBOJIBI,
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUiIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
IIOKa3aHUs IpUOOPOB ¢ Y4ETOM 3aJJaHHOM aOCOIMIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOW (PM3NYECKOH BEIMUYUHBI OT IPYrou C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
TeJa OT BPEMEHU JBUKEHUsS TeEJa, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CHJIbl TPEHUS OT IUIOLIAAU
COIPUKOCHOBEHHMSI TeJl, CWJIbl YNPYTOCTH OT YIUIMHEHMs IIPYXKUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH IJaBaHMsA TeJ, YCIOBHI paBHOBecHs pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOIy4YECHHON
3aBHCUMOCTH (DM3WYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOMMIl W TpaduKoB,
JlenaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEI0BAHHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTHU U TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHHUSA, JaBJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCHCTBYIOIAs Ha MOIPYKEHHOE B HKHUAKOCTb TEJO,
KO3 PHUIMEHT TOJE3HOrO ACWCTBUS MPOCTHIX MEXAHHM3MOB), CIEAys HPEIIOKEHHON
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBL;

coOmoiaTh TMpaBWJa TEXHUKM 0Oe30MacHOCTH IMpu paboTre ¢ J1abOpaTOPHBIM
o0opynoBaHuEeM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOIIAIOIINECS COCY/ b, OAPOMETP, pbluar, NOJBMXKHBIN U
HEMOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha WX OMNMCAaHUA (B TOM 4MCIE: MOAUIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THIPABINYECKUN IPECC, MAHOMETP, BBICOTOMEpP, IMOPIIHEBOM HACOC,
apeoMeTp), UCMONb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMbIE
¢du3nUeckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOpPMAIMI0 O MpHUMEpax) MPaKTHUECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TIOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COONIOACHHS HOPM 3KOJOTMYECKOTO TIOBEJIEHUS B
OKpYXKarollleH cpese;

OCYILECTBIIAATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS



Pa3IMYHbIX UCTOYHUKOB BBIACISITh HH(GOPMAIIMIO, KOTOpas SIBISIETCS MPOTUBOPEUUBON
WA MOKET OBITh HEJIOCTOBEPHOI;

UCTIOJIb30BaTh TP BBHIIOJHEHUU YYEOHBIX 3a/laHUI HAyYHO-NOMYJSIPHYIO JINTEPATYPY
($U3NUECKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAMU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUChMEHHBIC M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB MH(POpPMAIMK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMYOJIUYHO AeNaTh
KpaTKhe COOOIICHUS O Pe3ysibTaTax MPOEKTOB MM yU4EOHBIX UCCIICAOBAHUH, IPH ITOM
IpaMOTHO HWCHOJb30BAaTh HM3YYCHHBI MOHATUHHBIA ammapar Kypca (Qu3HKH,
CONPOBOXAATh BBICTYIIJICHUE IPE3EHTALIUEH;

IIPYU BBIIIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIENOBAHUM paclpenessTh 00S3aHHOCTH B
rpYIIIE B COOTBETCTBUHM C IOCTABJIEHHBIMU 3a/1a4aMH, CJIEINTh 32 BBIITOJIHEHUEM TUIAHA
NEHCTBUI, aJeKBAaTHO OIEHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTb Y O0YUAIOIIMXCS YMEHUI:

HCIIOJIb30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJEKYJ, TEILUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(QHBIE Tena,
HACBHILIECHHBI U HEHACBIILICHHBIN Map, BJIA)KHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTAaTENb, JJIEMEHTAPHBIN AJEKTPUUYECKUI 3apsl, dJIEKTPUUECKOE
MoJi€e, MPOBOJHHUKMA W AUDIEKTPUKHU, MOCTOSIHHBIM SJIEKTPUYECKHI TOK, MArHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEIJIOBOE pacIIMpeHHe W CXKaThe, Teruionepenada, TeraoBOoe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEHHE, KOHJICHCALIUs,
IIJIABJICHUE, KpHUCTaJUIM3aLHs (oTBepaeBaHue), KHUIICHUE, TerIoneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3aLUs TeJ, B3aUMOJCHCTBHE
3apsAa0B, JACHUCTBUS JIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIECHCTBHUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 HA MPOBOJHUK C TOKOM, JJIEKTPOMATHUTHAs
WHIYKIMSA) TIO OINHUCAaHUI0 MX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOUIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHNE W3YYCHHBIX (PU3NYECKUX SBICHUHM B OKPYXKAIOIIEM MHUPE, B
TOM 4Hclie (u3NUecKue SBICHUS B TMPUPOJEC: IMOBEPXHOCTHOE HATSHKCHHE U
KalWUISIpHBbIE SIBIICHUS B NPHUPOAE, KPUCTAUIbl B mpupoje, uziaydeHue CounHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
ANIEKTPUYECKUE SIBJICHUST B arMocdepe, DIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOJIOCOB, POJIb MAarHUTHOTO TOJS JJIA KU3HU Ha
3emJie, ONSIPHOE CHUSHUE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA,

OTMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBICHUS, UCTIONB3Ys (PU3UICCKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIJIOEMKOCTh  BEUIECTBA, YJElbHAs TEIUIOTAa IUIABJIICHMS, YJAEJIbHAs TeEIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXKHOCTb BO31yXa, JJIEKTPUUYECKUN
3apsd, CUJla TOKA, OJJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIIEHUE IPOBOJHHUKA,
yIIeJIbHOE COMPOTUBIIEHUE BEIIECTBA, pab0Ta U MOLIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONHMCAHUU TPaBWJIBHO TPAKTOBaTh (DU3MUECKUI CMBICI HCIOJb3YEeMbIX BEJIUYMH,
0003HaYCHHS U SAVHHIIBI (DU3MYECKUX BEITUYHMH, HaXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (QHU3UYECKYI0 BEIWYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBa Teis, (pU3MUecKue SBICHHUS M MPOLECCH, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOEHUS BEIIECTBA,
IOPUHIMUIT CYNEPIO3UIMK TMojied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH OMa nans ydacTka Lenu, 3akoH J[xoyns—JleHna, 3akoH cOXpaHEHHUs
SHEPruu, MPU ATOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIlMCHIBATh €ro
MaTE€MaTU4YeCKOe BBIPAXKEHUE;

OOBSCHATh (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIE M B KOHTEKCTE
CUTyaluin PaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBJIATD
MPUYUHHOCIIEACTBCHHBIE CBS3M, CTPOUTh OOBSICHEHHWE M3 1—2 JIOTMYECKUX MIaroB ¢
oTopoii Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (POPMYIIBL,
CBs3bIBaONIME (DU3MYECKHE BEIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33/Ja4yu
3alHUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTATOK JIAHHBIX JUISl pELICHUsS 3aJauH,
BBIOMpATh 3aKOHBI 1 ()OPMYJIBI, HEOOXOUMBIE JIJIsl €€ PEIIeHUs, TPOBOAUTH PACUETHI U
CPaBHHBATh IMOTYICHHOE 3HAYCHHE (DU3MYCCKON BEIIMUUHBI C N3BECTHBIMH JAHHBIMU;
pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB,  MCIIOJb3yd  OINHUCAHUE  MCCIEHOBAHHUS,  BBIICIATH  MPOBEPSIEMOE
MIPEANOJI0KEHHE, OLEHUBATh IPAaBUIBHOCTh NOpSAJKA IPOBEIECHUS HCCIEIOBaHUS,
JienaTh BbIBOJBL;

MIPOBOJIMTH OMBITHI TIO HAOJIOJCHUIO (PU3NICCKUX SBIICHUN WM (PU3NICCKUX CBOHCTB
Ten (KamwUISIpHBIC SIBIICHUS, 3aBUCHMOCTh JABJICHHSI BO3JyXa OT €ro o0béMma,
TeMIepaTypbl, CKOPOCTH MPOIECCA OCTHIBAHUS M HArPEBaHMS MPU U3JTYYCHUHU OT LIBETA
U3Ny4aronie  (Moriomaromeil) MOBEPXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TeMIepaTypbl JKAJIKOCTH U IUIONaAu €€ TIIOBEPXHOCTH, DIIEKTPU3aLMUsA Tel U
B3aWMO/JICUCTBUE AJIEKTPUUECKUX 3apAJIOB, B3aMMOJICHCTBUE MOCTOSHHBIX MarHuTOB,
BHU3yaJu3alys MarHUTHBIX MOJEH MOCTOSIHHBIX MarHUTOB, AEHCTBUS MAarHUTHOT'O TIOJISI
Ha MPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHuTa, CBOMCTBA DSJIEKTPOJIBUIATENS
MOCTOSTHHOTO TOKa): (opMynupoBaTh MpOBEpsSEMbIE MPEANONOKEHUs, COOUPaTh
YCTAaHOBKY M3 TMPEIJIORKEHHOTO OOOpYJOBaHHUsS, OMHUCHIBATH XOJ OMNbITA W
(GbopMyITUPOBAThH BHIBOJIBI;

BBITIOJIHATH IPSIMBIE U3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHONW BIAXKHOCTH BO3/1yXa,
CHUJIBl TOKA, HAIPSDKEHUS C HUCIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3NYECKUX BENUYHH, CPABHUBATh pE3YNbTAaThl HM3MEPEHUH C Y4ETOM 3aJaHHON
a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (HPU3UYECKON BEIMYUHBI OT JAPYTOH C
UCTIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBHCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TJIOMIAN MONEPEYHOTO CEYEHU U YAECIBHOIO COMPOTHUBIIEHUS BEIIECTBA
MPOBOJHMKA, CHJIBI TOKA, UAYIIETO YEPE3 MPOBOJIHUK, OT HAIPSKEHUS HA MPOBOJIHHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEIBPHOTO U MapajuleIbHOTO0 COEIMHEHUM IPOBOJHUKOB):
TUTAHUPOBATh MCCIIEOBaHNE, COOMPATh YCTAHOBKY U BBIMONHITH M3MEPEHUS, CIEAys



IPEUIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOIHI U TpaHKOB, AETaTh BBIBOAKI 110 pE3yJbTaTaM HCCIIeIOBAHMUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

e coOmonaTh TMpaBWia TEXHUKH Oe30mMacHOCTH Impu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

® XapaKTepu3OBaTh MPHUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € OHNOpPOH HAa MX ONUCAHUA (B TOM YHCIIE: CHUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK DIIEKTPHUYECKON
DHEPTUHU, DIIEKTPOOCBETHTEIbHBIE TNPUOOPHI, HArpeBaTeIbHBIE HIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKUE IPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIrATENb
IIOCTOSIHHOTO TOKAa), MWCHOJb3ysd 3HAaHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh INPOCThIE TEXHHUYECKHE YCTPOMCTBA M W3MEPUTEIBbHBIC MPHOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CTrOpaHMsl, 3JEKTPOCKOIl, PEOcTar), COCTaBJISATh
CXEMBI 3JIEKTPUUYECKHX LIeNed ¢ MOCIEOBaTEeIbHBIM U MapauleiIbHbIM COCIUHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAYCHUS SJIEMEHTOB JIEKTPHUECKUX IETICH;

® [PUBOAWTH TPHUMEPHl (HAXOAWTH HH(MOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0e30macHOCTH NIpU OOpalieHUuH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAEHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYy’Karolel cpene;

® OCYIIECTBIIATH IMOWCK HWHPOpManuu (u3ndeckoro cojepxanus B HHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIONMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIUMIO, KOTOpasi SBISETCS TPOTUBOPEYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

® UCHOJb30BATH IPHU BBITOJHEHUN yYEOHBIX 33/laHUIl HayYHO-IOMYJIIPHYIO JIUTEPATYPY
(GU3NIECKOTO CO/epKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMaLUU U3
OJIHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3daBaTh COOCTBEHHBIE IMHCHMEHHBIE U KpAaTKHE YCTHBIE COOOIIEeHMs, 0000Ias
UHPOPMALIAIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COJAEPIKaHUsS, B TOM YHUCIIE
nyOJIMYHO  TPEICTaBISITh  pe3yiabTaTbl MPOEKTHOM WM  HCCIEN0BATEIbCKOMN
JeSITeIbHOCTH, MPU 3TOM TPAMOTHO HCIIOJIb30BaTh M3YYEHHbIN MOHATHHHBIN ammapar
Kypca (pU3MKH, COMPOBOXKIATh BHICTYINICHHE MTPE3EHTAIEH;

® [IpU BHINOJIHEHWH YYEOHBIX TPOEKTOB M WCCIECHOBAHHNA (U3NIECKUX IPOIECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIICZINTH 32 BBHIMOJIHEHHEM IUIaHA JEHCTBHHA M KOPPEKTHUPOBATh €ro, ajeKBaTHO
OIICHWBATh  COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIIbI, BBICTPAWBATh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonuy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:



UCIIOJIb30BaTh IOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAash TOYKa, TPAECKTOPHSI,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHHUs, nedopmManus (yrnpyras, miacTH4eckas),
TPEHUE, IEHTPOCTPEMUTEILHOE YCKOPEHHUE, HEBECOMOCTb M TEpPErpy3Kd, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JATBHO30PKOCTh, CIIEKTPHl HCIyCKaHUS W TOTJIOUICHMS, anbda, Oera- M ramma-
W3JIy4€HHUS], U30TOIbI, SiZICpHAst SHEPIeTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJCIHCTBUE TE€Jl, PEAKTUBHOE JBUXKECHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHY)KIEHHBbIE KoyeOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpaXCHUE 3BYKa, NPSIMOJMHEMHOE pPacCIpOCTPaHECHHE,
OTpakKEHHE U MIPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHUATOr0 CIEKTpa H3JIy4eHUs)
[0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUN B OKpYyKaroliieM Mupe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: MIPHIMBEI U OTJIUBHI, JIBIDKCHUE TUIAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[YHAaMH, 3XO, LBETa TeI,
ONITHYECKUE SBICHUS B  TPHPOJAC, OHOJIOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
dboH, KOCMHUYECKHE JIy4d, PAAHUOAKTUBHOE W3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
NEICTBUE PaIMOAKTUBHBIX M3TYyYSHHI HA OPraHU3M 4YeJOBeKa), IPU ATOM MEepPEBOAUTH
MPaKTUYECKYIO0 3a/ayy B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yUYCHHBIE CBOMCTBA Te U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BEITMYMHBI (CPEeIHsISI 1 MTHOBEHHAs] CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIIKCHUH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA YHIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYEeCKass paboTa U MOIIHOCTh, TOTCHIIMAIbHAS YHEPTHUs TeJa, TOJIHITOrO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHIIHAIbHAS SHEPTHSI CKATOU MPYKUHBI, KHHETHYECKas
DHEprus, TMOJHas MeXaHWYecKash HSHEeprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTENb MPEIOMIICHUS
cpenpl), TP ONMUCAHUU TPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOIB3YEMBIX
BENTMYMH, O0O3HAYEHUS W CIUHHIBI (U3UYECKUX BEIMYMUH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BETUYHMHY C JIPYTUMH BEIMYWHAMHU, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NUYECKUE SIBJICHUS W MPOIECCHI, UCIIOJIB3Ys 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUHU CHUII,
MIPUHITATT OTHOCUTETLHOCTH [ anuiies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAXCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHUs 3apsjoBOr0 |
MacCoOBOTO UHCEN TMpU SACPHBIX peakUusX, MOpU ITOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aIllMCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;



OOBSCHATh (PU3HMUECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NPAaKTUKOOPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3y4eHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pewath pacy€THble 3aa4n (ONUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUI), HCHIOJIb3Ys
3aKOHBl M (HOpMyJibl, CBsI3bIBarOLME (PU3MUYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl W  OICHHWBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HAYCHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh NPOOJIEMbl, KOTOpPbIE MOXXHO pPEUIMTh IMPU HNOMOIIM (PU3HUYECKHX
METO/0B,  MCIIOJb3ys  ONMCAaHUE  UCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsieMOE
HPEINONI0KEHNE, OLICHUBAaTh IPABWIBHOCTh IOPSJIKa IPOBEAEHUS MCCIEJOBAaHUS,
JIeNaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOICHHUI U OIIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojebaHuil NpyKMHHOTO MasgTHUKA OT Macchl rpy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCUMOCTb OT aMIUTUTY/Abl MaJIbIX KOJeOaHUH, IPSIMOJIMHEHHOE pacpoCcTpaHeHue
CBETa, DPa3JIOKEHHE OEIor0 CBEeTa B CHEKTpP, M3YyYEHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeaMeTra B coOuparouiel JuH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CHEKTPOB HW3IYYCHHS): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO HaO0Opa 060PyYAOBaHMs, ONUCHIBATE X0 ONbITA U
€ro pe3yJbTaThl, (GOPMYIUPOBATH BBIBOIbI;

IIPOBOAMTH IPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX HM3MEPEHUMN, ONpEneNss CpeaHee
3HaUCHUE W3MEpSIeMON BeMMUYMHBI ((DOKYCHOE pPACCTOSHUE COOHMpAIONIC JIMH3HI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCIHOJIb30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadaJlbHOM CKOpOCTH, IMepuojia KojlebaHWi MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIjla OTPaKEHUsS CBeTa OT yrja HaJeHus U
yria IpejoMJIeHUsl OT yIila Ma/eHus): IJIaHUPOBaTh UCCIIEOBAHHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yAbTaThl IOJYYCHHOW  3aBUCHMOCTHU
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/I0BaHMS;

NPOBOJUTh KOCBEHHBIE H3MEpEHUS (PU3UYECKUX BEIUYMH (CpemHss CKOPOCTh |
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUs,
KECTKOCTh TPYKUHBI, KOXPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckass paboTta u
MOIITHOCTh, YacTOTa M TEpPHOA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomield JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHHUs, cOOMpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIIOJIHSTH
U3MEpEHUs], CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHUE BEMYUHBI U
AaHATM3UPOBATh TOJIyYEHHBIE pE3ydbTaThl C YYETOM 3aJaHHOH TOTPEITHOCTH
U3MEPEHHU;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (DU3MUECKHUX MOJENeil: MarephalibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM HMCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHast MOZEIb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS M3YYEHHBIX NPHOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMHCAHUS (B TOM YHUCIE: COUIOMETP, TaTUYMKU MOJOKEHHUS,
paccTOsSTHUS ¥ YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, (oToarnmapar, ONTHIECKHUE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (YM3MUECKUX SIBICHUN U HEOOXOANMbIE PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJI30BAaTh CXEMbI U CXEMAaTUYHBIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKHX IPOILECCOB IMPH PEHICHUH Y4eOHO-
MPaKTUYECKUX 3aJ]a4, ONTHYECKUE CXEMBbI JUIsl MOCTPOCHUS U300PAKEHUM B TMIIOCKOM
3epKajie U coouparoiei JuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalleHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHCHHS 370pPOBbS M COONIOJACHHUS HOPM D3KOJOTHYECKOTO TIOBEICHUS B
OKpYKaroIleH Cpese;

OCYIIECTBIISITh TMOUCK uHPopManuu Qundyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIYY€HHOH HWH(GOpMAallMM Ha OCHOBE WMEIOIIUXCS 3HAHUUA H
JOTIOTHUTEIIbHBIX HCTOYHHUKOB;

WCIIOJIH30BaTh MPHU BHITIOJIHEHUH YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO JIUTEpPATypy
(bu3NYECKOro CoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIQJICTh TMPHUEMAMH KOHCIIEKTUPOBAHHUS TEKCTa, TpeoOpazoBaHus WHPOPMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHbBIE M YCTHBIE COOOIIEHUS HAa OCHOBE MH(OpMAIUU
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYOJMYHO TMPEACTaBIATh
pe3ynbTaThl IPOEKTHOW WIJIM MCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BaTh W3YYCHHBIN TOHATUHHBINA ammapar H3y4aeMoro pasziena (U3NKd U
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayJuTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 o - 2
FISHIE - HayKa © fipupone https://m.edsoo.ru/7f416194
1.2 du3nYecKre BeITUYHUHbI 2 1 bubmorexa IOK
' https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO TO3HAHUS 2 1 bubmorexa OK
' i A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa OK
) P B https://m.edsoo.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHICTBUE YaCTHI] ) 1 bubmuorexa [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPEraTHLIC COCTOANMA BetlecTha https://m.edsoo.ru/7f416194
Hroro no pasgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
bu6 OK
3.1 MexaHUYEeCKOE ABUKEHUE 3 nosmorexa I

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



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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bubmuoreka [JOK
2 nu 4 1
3 HEPHIT, Maced, TIOTHOCTE https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14 2
33 Cuna. Bt o https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3znen 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEH U ra3oB
41 Masnenue. Ilepenaya naBineHus TBEPABIMUA 3 bubnnorexa [HOK
’ TeNaMH, JKHIKOCTIMU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
flaprertne xiKoCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMOChEPHOR HaBICHHC 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE MKUAKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
5.1 P 3 1
aboTa i MOWHOCTS https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2 I1 1
> POCTHIE MEXATHIMEL > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 4 1
33 CXAMIICCKaL SHepritt https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gean 1. TensioBbIe IBJICHUSA
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 bubmmoreia LIOK
' P B https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JinekTpuyecKue H MATHUTHBIE SIBJICHUSA
)1 DIeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tea . 1 bubnuotexa [JOK
’ U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 2
OCTOSTHHBIN ANEKTPUIECKUI TOK 7 https://m.cdsoo.rw/7f418 1 ce
bu6mmorexa [IOK
23 M 6 1 1.5
ATHITTHBIC ABTICHt https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 C) 4
FICKTPOMATHHTHAT HHAYKHIA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7t41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL Coxparem https://m.edsoo.ru/7t41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMITCCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CHAMIHOCKHE BONHHL. JByK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
' 3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3nen 4. CBeToBbIe AAIBJICHUSA
4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



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/7{41a4a6

4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 Bubmiorexa LIOK
. WH3bI U ONITHYECKUE TPUOOPHI
proop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 htps-//m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Paszgea 5. KBanToBble siBJIeHUA
bu6mmoreka [IOK
1 n 4 1
5 CIyCKAHHE U TIOTJIONICHUE CBETa aTOMOM hitps./m.edsoo.ru/7f41 ada6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmorexa IOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
53 A 7 1
FICPHBIC peakiuit https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0IIM I MOYJIb
[ToBTOpeHue u 06001IeHUE COAePKAHUS bubnmnoreka [JOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

®du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MeXﬁHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

duznyeckue BeIUIUHBI H UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEeMIIEpaTypbl IpU NOMOIIH
AKHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIIEPATYPhI"

Kaxk ¢usuka u gpyrue ecTeCTBEHHbBIE
HAaYKH U3Y4aroT IPUPOIY.
EcrecTBEeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

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

Ypoxk-uccienoanue "l[IpoBepka
TMIIOTE3bI: JaJbHOCTH MOJIETA
[IapyKa, MymeHHOTO
TOPU30HTAJILHO, TEM OO0JIbIIIE, YeEM
OosblIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

bubmuoreka [JOK

7 AORASBIBAIOIHC AHCKPETHO https://m.edsoo.ru/fl09fe0a
CTPOCHHE BEIleCTBA
8 JIBH>KeHUE 4acTUIl BEIIESCTBA brbmiorexa LOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OnbITh IO
9 HaOJIIOACHUIO TEILJIOBOTO
pacIIUpEHHUS Ta30B)»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3aumocBsI3b MEXTy CBOWCTBAMU
BEIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHUSIX U HX bubnuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OcoOeHHOCTH arperaTHbIX
COCTOSTHAM BOJIbI
MexaHandeckoe JBIKCHHE.
12 PaBrOMepHOE MiepaBHOMepHoe Brbmiorexa LIOK
https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 CropocTs. EMHHLEL ckopocTh https://m.edsoo.ru/ff0a079¢
14 Pacuer nyt ¥ BpeMEHU IBUKCHUS bubnmorexa HOK
https://m.edsoo.ru/ff0a0ae4
Hnepnys. 3aKoH UHEPIUH.
15 B3aPII)h]/fOI[eﬁCTBHe Tenpllclalc NpUYNHA bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHKEHUS Tell
IInorHocTh BemecTBa. Pacuer BuGmorexa LIOK
16 Macchl B 00beMa Tella 1Mo ero

INIOTHOCTHU

https://m.edsoo.ru/ff0a0fee



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

Jlaboparopuas pabota

17 «Omnpeaenenre MmIOTHOCTH TBEPIOTO
Teay
13 Pemenue 3anau o reme bubmuorexa [JOK
"[lmoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23¢c
Cuiia KaK XapaKTepuCTUKa
19 B3auMoaencTeug Ten. Cuia
ynpyrocti. 3akoH ['yka
Jlaboparopnas pabota «3yuenue
20 3aBUCUMOCTH PACTSDKCHUS
(nedhopmanuu) Ipy>XKUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SIBnenune Tarorenus. Cuja TSHKECTH
CBs13b vMexq[y CHUJION TSDKECTH U BuGmiorexa [IOK
22 maccon tena. Bec Tena. Pemnienue
B " https://m.edsoo.ru/ff0al778
3a7a4 o teme "Cuia TsHKeCTH
Cuiia TshKecTH Ha WX TUTAaHETaXx.
23 dusnueckue XapaII(['ll?ey;I/ICTI/IKI/I bubmorexa HOK
AHeT https://m.edsoo.ru/ff0al1502
bubmuorexa [JOK
24 Hswepetinte cit. JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CnoskeHHe IBYX CHII, HallpaBJICHHBIX
26 10 OJTHOMN Hﬂpﬂi’/l)i)ﬁ. ’ bubnmorexa HOK
§ https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIIASA CHIT
7 Pemenue 3amad mo Teme

"PaBHonelicTByromas cui"



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

TpeHue CKOJIbKEHUS U TPEHUE

28 nokosi. Tpenue B npupoze u BuGmnorexa LIOK
https://m.edsoo.ru/ff0alb9c
TEXHHUKE
Jlaboparopnas padota «3yueHue
3aBUCUMOCTH CHUJIBI TPCHUS
29 CKOJIb)KCHHS OT CHJIE) JIaBJICHUS 1 brbmiorexa LOK
https://m.edsoo.ru/ff0alcc8
XapakKTepa CONMPUKACAFOITUXCS
MTOBEPXHOCTEH
30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIICH CHITBI
Pemenue 3anau mo temam: «Bec
31 Tenay, «I'paduueckoe n3o0pakeHUE bubnnoreka [JOK
cuiy», «CUIbI», https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUIT»
KonTponbHas pabota mo Temam:
«MexaHH4YecKOoe JBHIKEHUEY,
32 «Macca, II0THOCTBY, «Bec Tenay,
«I"paduyeckoe n300paKkeHUE CUIT»,
«Cumbi»
JaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
33
YBEITUYEHUS JIaBICHUS https://m.edsoo.ru/ff0a20a6
aBJICHUE Ta3a. 3aBUCUMOCTh
34 ;[HaBneHI/m rasa ot oonéma bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenaua naBiaeHust TBEPALIMU
35 Tenl;lxj[ln, )KEHKOCTSIMI/I u 1r322113aM1/1. bubmmorexa LOK
https://m.edsoo.ru/ff0a25b0
3akoH [lackans
36 JlaBiieHUE B KUIKOCTH U Tase, bubnmoreka [JOK



https://m.edsoo.ru/ff0a1b9c
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

BBI3BAHHOC I[ef/'ICTBI/ICM CHJIbI

https://m.edsoo.ru/ff0a2718

TSDKECTH
37 Pemenue 3amgau no reme «/laBnenue bubnmoreka [JOK
B KHUJIKOCTH U rase. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobwarommecs cocyat https://m.edsoo.ru/ff0a2970
39 IMuapaBnuueckuii mpecc Brbmiorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopHeBon
YKUJKOCTHBIM HacoC
Atmocdepa 3emmu. [Ipuyannbl
CYILIECTBOBAHMS BO3 HOH
41 o}éI:nquH 3emin. 3;3};/IH(;II/IMOCTI> Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOoCc(epHOTO JaBJICHUS OT BHICOTHI
HaJ YPOBHEM MOps
4 Bec Bo3nyxa. AtmochepHoe bubnuoreka [IOK
aBIIEHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocgepHoro bubnnoreka [JOK
nasnenus. OnsiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 JTaBJICHUS OT BLICOTIE)HI;)I YPOBHEM bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
Mops
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JIaBJICHHUE Ha Pa3IUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme
"ATmocdepHoe naBneHue"”
47 JleiicTBHUE )KUIKOCTH U Ta3a Ha bu6mmoreka [IOK

MOTPYKEHHOE B HUX TEJO.

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

ApxumenoBa cuia

JlaGopaTopHas paboTta
«OrnpeseneHue BbITAIKUBAOLIEH

bubmuoreka [JOK

48 CHWJIBI, ICHCTBYIOIIEH Ha TEJIo, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
49 Tena B BIZ)Z[C oT 00BEMa bubmmoreia LIOK
N https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUIKOCTh 9aCTH
TeIay
50 [InaBanue ten Bubmmorexa LOK
https://m.edsoo.ru/ff0a3a96
JlaGoparopHnas pabota
"KoHcTpynpoBaHue apeomeTpa win
51 KOHCTPYHPOBAHUE JIOJKHU U
OmpeeieHue eé
rpy30MnoabEMHOCTH"
Pemenwue 3anay mo Temam:
57 «IInaBanue cynos. bubnunorexa [JOK
BosznyxomuiaBanue», «Jlapnenue https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUAKOCTEH U Ta30B»
bu6mmorexa [IOK
>3 Mexartiraecias pabora https://m.edsoo.ru/ff0a3{82
bu6mmorexa [IOK
>4 MoutHoCTs. EXMHALE MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOH IIPU

noabéMe o Jiectauie"



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

56

IIpoctele MexaHu3Mbl. Peryar.
PaBHOBecue cuil Ha peryare

57

KonrponsHas pabora o teme
«/laBneHue TBEPABIX TET,
KHUJIKOCTEH U Ta30By» /
Bcepoccuiickas npoBepodHas
paborta

58

PesepBHblit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPABIX T, KUIAKOCTEH U Ta30BY /
Bcepoccuiickas mpoBepoyHas
paborta

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adffe

59

Peruaru B TexHuke, OBITY U IPUPO/IE.

JlabopartopHnast pabota
«HccnenoBanne ycIoBAN
PaBHOBECHSI phIYara

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a478¢e

60

61

62

Pemenue 3agay mo temMe «Y CI0BUSA
paBHOBECHS pblUara

Koaddutment monesznoro neiictpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
TUTOCKOCTH

Pemenue 3amau mo teme "Pabora,
mottHoctsb, KIT/1"

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a48a6

bubnmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexannyeckas SHEpIHusl.
Kunernueckas u noTeHIMaibHas
JHEprus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUs MEXaHUYECKON

bubmuorexa [JOK



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

SHEPrUu

https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEpUMEHT 10 TEME
"DKCnepUMEHTaIbHOE OIPEIETICHHE
65 N3MEHEHHS KHHETHUECKOU 1
MOTEHIIMATIBLHON SHEPTUU IPU
CKaTBIBAHWH TeJIa 110 HAKJIIOHHOM

mIockocTu"

66 KonTponbhas padota no teme
«PaboTa 1 MOIHOCTb. DHEPTUs»

PesepBHylit ypok. Pabora ¢

67 TEKCTaMH 110 TeMe "MexaHn4ecKoe
nBmxeHue"

PesepBHylit ypok. Pabora ¢

68 TekcTamu 110 Teme "Pabora.
MouHocTh. DHeprus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0adeeb

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
wn Tema ypoka Beero Konrpoububsie IIpakTHueckue e — o0pa3oBaTe/bHbIE
padoThI padoThI pecypcel

OCHOBHBIE TOJIOXKEHUS

| MOJIEKYJIIPHO-KUHETUYECKOU | bubnuoreka [IOK
TEOPHUH U MX OIBITHBIC https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mogenu TBEPIOIO, KUIKOTO U

3 ra3§06pa3H01;)(1) COCTO?III{II/If/'I 1 bubnmorexa LIOK

https://m.edsoo.ru/ff0a540e

BEIIECTBA
OObscHEHnE CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOTo

4 COCTOSIHUI BEIlleCTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KHHETHYECKOW TeOpUHU

5 Kpucrannuueckue u amopgHbie | bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800

6 CMaunBaHuE U KaWUISIPHOCTbD. | bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

7 TenmoBoe pacIMpeHne U CKaTHe 1 bubmmoreia HOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMIiepaTypbl

8 CO CKOPOCTBIO TEMJIIOBOTO JBHKECHUS 1
JaCTHUI]

9 Buytpennss sueprusi. CriocoObl 1 bubnmoreka [JOK



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

M3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Byt rertonepesan https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTuueckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bu6mmoreka [IOK
BEILIECTB U MAaTEPHAJIOB B IEIISIX https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "

12 KonunuectBo Tennotel. Y neabpHas bu6mmoreka [IOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOT0 OajlaHca.

13 TSHJIOO6M€H 1 TEIIOBOE Bubnnorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopatopHnas pabora
"HccnenoBanue siBJICHUS bu6mmorexa [IOK

14
TEIUI000MEHa TIPY CMEITHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacuer xonu4ecTBa TEIIOTHI,

15 HE0OXOIUMOTO JIJIsl HATPEeBAHUS
TeJa U BBICISIEMOTO UM IIPU
OXJIAXKICHUH
JlaGoparopHas pabota

16 "OnpgnenEHHe I;/,HCHBHOﬁ Bu6miorexa LIOK

| https://m.edsoo.ru/ff0a6bb0
TEITIOEMKOCTH BEIIECTBA

17 DHeprus ToIMBa. Y AenbHas bubnmoreka [JOK
TEIUIOTA CTOpaHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHUE BuGmorexa LIOK

18 KPUCTAJUIMYECKHUX TEJ. Y IeIbHast

TCIJIOTA ITJIaBJICHUA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
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

19

Jlaboparopnas pabota
"OmnpeneneHue yaelabHON TEMI0ThI
JIaBJeHus apaa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

21

22

23

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue

Kuneunue. Y aensHas Temiora
napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCUMOCTh TEMIIEPATypPhI
KHIICHUS OT aTMOC(EPHOTO
JABIICHUS

Brnaxnocts Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEJbHOW BIAXKHOCTH
BO3yXa"

Pemrenue 3a1au Ha onpeneneHue
BJIAYKHOCTH BO3/1yXa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [TapoBas TypOuHa.
JlBurarens BHYTPEHHETO CrOpPaHMs

25

KIIJI TenmoBoro ABUraTes.
TertoBeIe IBUTATEIN U 3aIINATA
OKpY>Karole cpeibl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

27

3akoH COXPAHCHUA U IPCBPALICHUSA
OHEPTHH B TCIIOBBIX ITPOIECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3meneHune arperaTHbIX COCTOSHUI
BenecTBa"

bubnmoreka [JOK
https://m.edsoo.ru/ff0a83{2



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonrponsHas pabora o teme

bubmuoreka [JOK

28 "TennoBsle SABICHMUS. ICI3M6H6HI/IC ) hitps-//m.edsoo.ru/fl0a86ac
arperaTHbIX COCTOSIHUI BellleCcTBa
9 Dnektpusanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsI0B
VYpok-uccienoBanue
30 "DnexkTpu3auus TeJa UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"
31 B3anmoneiicTBre 3apsyKeHHBIX TEII. bu6mmoreka [IOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYEecKoe moJie.
0 HanpsikeHHOCTD 3J1€KTpUUYECKOro bubnnorexa [HOK
nosist. [IpunHnun cynepno3unuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX 0NN
Hocutenu snektpuyueckux 3apsjios.
33 DOnemeHnTtapHbli 3apsa. CTpoeHue
aToMa
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHHS AIIEKTPHUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha npuMeHeHne bubmuorexa [JOK
CBOMWCTB 3JICKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUH TOK, YCIOBUS €r0
36 cymeZI;BOBaHm. I/Ic;quHKH Bubmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOTO TOKA
37 JIeNcTBUA SIEKTPUIECKOTO TOKA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue

QJICKTPHUYCCKOIO I10JIA Ha



https://m.edsoo.ru/ff0a86ae
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

MIPOBOJIHUKY U IUDJIEKTPUKH"

DJIEKTPUYECKUI TOK B METajlIax,

bu6mmoreka [IOK

39 KHUJIKOCTSAX M razax https://m.edsoo.ru/ff0a9838

40 DneKTpudecKas 1erb U eé
COCTaBHBIE YACTH
Cuna Toka. JlaboparopHnas pabota

41 "Usmepenue u peI;meIE)OBaII;He 0.5 Brbmiorexa LIOK

| https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNEeKTPUUECKOE HATIPSKEHHE.

4 Bonsr™merp. JIaboparopnas pabota 0.5 bubnnorexa [HJOK
"3Mepenune u peryInpoBaHue https://m.edsoo.ru/ff0a9%e14
HanpspkeHus"

ConpoTHuBiIeHHE TPOBOAHHKA.
43 YJICJI;I)HOG COHpOTI/l:I)BJ'IeI—II[I/Ie bubmorexa HOK
https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopatopHnas pabora
"3aBUCUMOCTD 3JIEKTPUUYECKOTO
44 COIPOTHUBIICHUS HpO]?O,[[HI/IKa OT €70 1 bubmorexa HOK
https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPEIHOTO
Cce4yeHMs U matepuaia”
3aBUCHUMOCTh CHJIBI TOKA OT
45 HarnpsbkeHus. 3akoH OMma a1 bubmorexa HOK
https://m.edsoo.ru/ff0aa44a
y4JacTKa Ienu
JlaGopatopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CUJIBI Butmorexa LIOK
46 TOKa, UIYILETO YepPe3 PE3UCTOP, OT 1

COTMPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IlocnenoBaTenbHOE B napajjiCJIbHOC

47 COEIMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka
48 IIpaBUJIA CIIOKEHUS HAIIPSIKEHUN bubmumoreka [IOK
[IPU TIOCTIEIOBATEIHBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopnas padota "IIpoBepka
49 IIpaBUJIa JJI CUJIbI TOKA IIPU bubnnorexa [HOK
napaieIbHOM COCTUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1a4y Ha mprUMeHEHHE
50 3aKOHa OMaI[I[J'ISI paSJII)Hquro bubmorexa HOK
https://m.edsoo.ru/ff0aaf8a
COCTUHEHUS TIPOBOTHUKOB
PaGota u moutHOCTH
51 3neKTqueCKIf)lro TOKa. 3aKOH bubmorexa IOK
https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
Jlaboparopnast pabota
52 "Oan;L[eJIEHI/Ie 1;)8.60TBI U MOIIIHOCTH bubmorexa HOK
.\ https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKA
DJIEKTPUYECKUE LEMH U
53 MOTPEOUTENH PIEKTPUUECKOI bubnnoreka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTostHHBIC MAarHUTHI, X
B3aMMO/ICHCTBUE
55 VYpok-uccnenosanue "M3yuenue bubnmoreka [JOK
oJiel TOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarnuTtHoe mojie. MaraHuTHOE moJe bu6mmoreka [IOK



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

3eMiId U €10 3HAUYEHHE JUTA KU3HU
Ha 3emiie

https://m.edsoo.ru/ff0acOba

[TonroroBka K KOHTPOJIBHOU paboTe
10 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.

bubmuoreka [JOK
57 3apspKeHHBIE Tela U UX
N . https://m.edsoo.ru/ff0abd2c
B3anMoieiicTBus. [locTOSHHBIN
AJIEKTPUYECKUM TOK"
KonTponbhas padota no teme
"DJIeKTpUUECKHUE 3apSb.
3apspKeHHBIC Tea U UX
P . . bu6mmorexa [IOK
58 B3auMoecTBuUs. [10CTOSTHHBIIM
. https://m.edsoo.ru/ff0abea8
ANEeKTpUYecKuit Tok" /
Bcepoccuiickas npoBepouHas
pabota
PesepBHblit ypok. Pabora ¢
TekcTtamu 110 Teme "TlocTosSTHHBIN
59 . " bubmuorexa [JOK
ANEKTPUYECKUI TOK
P 8 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepouHas
pabota
OmnbIT OpcTena. MarHuTHoe 1moje
P Bu6nuoreka [IOK
60 AJIEKTPUYECKOTr0 TOKa MarHuTHoe
https://m.edsoo.ru/ff0ac1d2
T0JIe KaTYIIKH C TOKOM
[IpuMeHEeHHE IEKTPOMArHuTOB B
texHuke. JJaboparopnas pabora bubnnorexka [JOK
61 " . 0.5
N3yyenue neiicTBUS MarHUTHOTO https://m.edsoo.ru/ff0ac74a
OJIS1 HA MPOBOJIHUK C TOKOM"
DNeKTPOABUTATEh TOCTOSIHHOTO
P bu6mmoreka [IOK
62 Toka. Mcrions3oBanue

SHGKTpO,HBI/IFaTeHeﬁ B TEXHHYCCKHX

https://m.edsoo.ru/ff0ac86¢



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

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTopHas paboTta
"KoncTpyupoBaHue U u3ydeHue
paboTHI AJIeKTpoaABUTATENS "

63

Omnbrtel @apasest. 3akoH
3JIEKTPOMArHUTHON MHIYKIUH.
IIpaBuio Jlenna

64

Onexrporerepartop. CriocoObt
ITOJIyYEHUS AIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUH

65

66

67

68

[ToaroroBka Kk KOHTPOILHOM padoTe

1o TeMe "DIIeKTPUUECKHE U
MArHUTHBIE SIBJICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS "

PesepBHylit ypok. Pabora ¢
TeKkcTaMH 110 TeMme "TemnoBele
SIBJIEHUS"

PesepBHblit ypok. Pabora ¢

TEKCTaMH 110 TeMe "MarauTHeie
SIBJIEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

bubmuorexa [JOK
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

14.5



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

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
wn Tema ypoka Beero Konrpoabnbsie IIpakTHueckue e — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl

1 MexaHudecKkoe TBUKCHUE. |
MarepuanbHasi TOUYKa
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuoreka [JOK

2 1
MEXAHUYECKOI'0 JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsAMoOnMHEHHOE 1 bubnnorexa [JOK
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE MpsMOIUHEHHOE

4 nBuxeHue. CpellHsasi © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSMOJIUHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctu
JlaGopaTtopHnast pabota

7 "OnpenenieHne yCKOPEHUS Tella MPU | | bubnuorexa [JOK
PaBHOYCKOPEHHOM JABM)KEHUH IO https://m.edsoo.ru/ff0adbl18
HaKJIOHHOM MJIOCKOCTH"

2 CBobOonHoe nageHue Tei. OnbIThI 1
lanunes
PaBHOMEpHOE IBHKEHUE TIO Butmorexa LOK

9 okpyxHocTu. [lepuon u yactora 1

oOpamienus. JIuneinas u yriaosas

https://m.edsoo.ru/ff0ael 76



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

CKOPOCTHU

10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE
1 IIepssiit 3axk0oH Herotona. BekTop bubmumorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuoreka [IOK
PaBHoneiicTBytommas cuna https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ac982
14 Pewenne 3a1au Ha npuMeHeHue bubnnorexa [JOK
3aKkoHOB HproTOHA https://m.edsoo.ru/ff0aeb6¢
bubnuorexa [JOK
15 Cuna ynpyrocti. Jaon Tyka https://m.edscli).ru/faneca2
16 Pemenue 3amxau no teme «Cuna
YIPYTOCTH
17 fgi;zzzzziii F:I?S:’:I?OCTI/I bubmorexa HOK
— https://m.edsoo.ru/ff0aee28
bubnuoteka [JOK
18 Cna Tperns https://m.edsci.ru/fanﬂ 38
19 Pemenue 3agau no reme «Cuna bubmuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 %ﬁ;ﬁ;ﬁiﬁz iii;EHHHCHTa bubnmorexa HOK
e — https://m.edsoo.ru/ff0af8be
21| Hsorots Cane yrpyroems, o biorera LLOK
| https://m.edsoo.ru/ff0atb8e
TpPECHHUS
22 Cuna TSKeCTU U 3aKOH BCEMUPHOTO bubnuorexa [JOK



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

TATOTEHUS. Y CKOPEHHE CBOOOHOTO
naJieHus

https://m.edsoo.ru/ff0af044

Ypoxk-koudpepenuus "/IBmxenue ten

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"
Pentenue 3amau mo teme "Cuiia
bubmuorexa [JOK
24 TSDKECTH U 3aKOH BCEMHUPHOIO
" https://m.edsoo.ru/ff0af5f8
TSATOTCHHS
)5 [TepBast kocmMuUueckasi CKOPOCTb. bubnnoreka [JOK
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue maTepuaIbHOW TOYKHU.
AOCOIOTHO TBEPIOE TEIIO.
bu6mmoreka [IOK
26 PaBHOBecue TBEpI0TO TEIA C
https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpallleHHUSI.
MowmenT cusl. LlenTp Tsxectu
PaBHOBecue maTepraIbHOW TOYKHU.
AOCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TEIIA C©
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LlenTp TsxecTn
)3 Pemenue 3agau mo reme "MoOMEHT bu6mmorexa [IOK
cuibl. LlenTtp Tsxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOU paboTe
bubnuorexa [JOK
29 o TeMe "MexaHn4uecKoe IBUKEHHUE. 1
B . " https://m.edsoo0.ru/ff0b0408
3aUMOJCHCTBHUE T
KonTponpHas pabota mo Teme
bubmuoreka [JOK
30 "MexaHu4ecKoe JIBUKCHHE. i

BsaumonetictBue Ten"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0af044
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

HNmnynsc Tena. UMItynbsc CUIbL.
3aKOH COXpaHECHMsI UMITYJIbCA.

bu6mmoreka [IOK

31 Yrpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICUCTBUE
0 Pemenue 3agau mo reme "3akoH bubmuoreka [JOK
COXpaHEeHHs uMIynbca' https://m.edsoo.ru/ff0b096¢
3 Ypok-koHpepenius "PeaktuBHoe
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexannueckas paboTa U MOIITHOCTh Bubmiorexa LIOK
https://m.edsoo.ru/ff0b0ag4
35 PabGoTa critbl TSDKECTH, CHITBI bu6mmorexa [IOK
YIIPYTOCTH U CHIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa
36 «Omnpenenenne pabOTHI CHIIBI TPEHUS
IpY PaBHOMEPHOM JIBHKCHUU TeJla
110 TOPU30HTALHON TTOBEPXHOCTHY
37 CBsI3b 3HEPTUH U PaOOTHI.
[ToTeHuuanbHas SHEPTUS
18 Kunernueckas sneprus. Teopema o bubnnorexka [JOK
KUHETHYECKOU IHEPTUU https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHHsI SHEPTUU B
MeXaHUKe
JlaboparopHas pabota «3ydenue bubnmoreka [JOK
40
3aKOHA COXPAHEHUS SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe NBHKEHHUE B €TO bu6mmorexa [IOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromye KojaeOaHusl. bu6mmoreka [IOK

BrinyxneHHbIC KOJICOaHUSI.

https://m.edsoo.ru/ff0b2010



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

Pe3onanc

43

44

MaremaTuyeckuil U Npy>KUHHbBIN
MasITHUKU

VYpoxk-uccienoBanue «3aBUCUMOCTh

nepuoja KojaebaHui oT KecTKOCTH
HPYKUHBI U MAacChl IPy3a»

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

45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOJIeOaHUsAX

46

47

48

49

JlaGopaTtopHnast pabota
«OrmpeienieHue 9acToThl U Ieprojia
KOJICOAHUH TPYKHUHHOTO MasTHUKA

JlaGopaTtopHnas padora «IIpoBepka
HE3aBHCHUMOCTH MEePHOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

Mexaunueckue BoaHbl. CBOMCTBA
MEXaHU4eCKUX BOJIH. [IponosibHbIE 1
TIIOIIEPEYHBIE BOJIHBI

VYpok-koHpepenus "MexaHuueckue
BOJIHBI B TBEPJIOM TEIIE.
CeiicMuueckue BOIHBI"

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b197a

bubmuorexa [JOK
https://m.edsoo.ru/ff0b21fe

50

3Byk. Pactipoctpanenue u
OTpaKeHHE 3BYKa

51

Ypok-uccnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC



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

Ypok-konpepenmus "YapTpazByk u

bubmuoreka [JOK

>3 nH(]pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
“ Hoz[rom']‘s;ca K KOHTPOJIbHOU paboTe BuGmiorexa LIOK
1o TeMe "3aKOHBI COXPAHCHHUS.
MexaHudeckue KOJIG6F2)1HI/I$I 1 BOJIHBI" https://m.edso0.rw/ifb25H)
KonTponbhas pabota no teme
55 "3aKOHBI COXpAHEHMUS.
Mexannyeckue Kosie0aHusi ¥ BOJTHBI"
56 DJIEKTPOMAarHUTHOE IOJIE. bubnnoreka [JOK
DJIEKTPOMAarHUTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH
Ypok-konpepenus "Llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnmnoreka [JOK
Hcnonp3oBaHne 37EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJII COTOBOI cBsI3H"
“ Y]Z)OVK-I/ICCJ'ICI[OBaHI/Ie "U3yueHne BuGmiorexa LIOK
CBOICTB JIEKTPOMAarHUTHBIX BOJIH C
HOMOIITBO MO 61:1)/1an01“0 Tenedona” https://m.edsoo.ru/ff0b2c6e
Pemenue 3agau Ha onpeneneHne
60 YacTOTHI U ITTUHBI
AIIEKTPOMATrHUTHOW BOJTHBI
DJIeKTpOMarHuTHas Ipupoja CBeTa. BuGmorexa LIOK
ol S]:(OO;COT(;T;;]ZT' Boamossie https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsMonuueitHoe
62 pacnpocTpaHeHue CBzTa. 3aTmMeHus bubmmorexa LOK
Commma 1 Tyt https://m.edsoo.ru/ff0b3658
63 3aKoH OTpa)K€HUs CBETa. 3epKaa. bubnmoreka [JOK



https://m.edsoo.ru/ff0b23ca
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

Pemenue 3agau Ha npuMeHEHUE
3aKOHa OTpPaKeHUsI CBETa

https://m.edsoo.ru/ff0b38c4

[Ipenomiienue cera. 3akoH

bubmuorexa [JOK

64 MPETIOMIICHUS CBETA https://m.edsoo.ru/ff0b3aca
[TomHOE BHYTpEHHEE OTpAKEHUE
65 cBeta. Mcroap30BaHHE OJHOTO bu6mmoreka [IOK
BHYTPEHHETO OTPaKEHUS B https://m.edsoo.ru/ff0b3c5c
ONTHUYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yTIJia
66 MIPEJIOMJIEHUSI CBETOBOTO JIyya OT
yrila najeHusl Ha TpaHule "BO3yX-
crexno""
VYpok-koHpepeHuus
"Hcnonb3oBaHUE MOTHOTO
67 BHYTPEHHETO OTPaKECHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBSI3p"
68 JIna3elr. OnTHYeCcKas CHIa JIMH3BI Bubmmorexa LOK
https://m.edsoo.ru/ff0b3{2c
. bubnuoreka [IOK
69 [TocTpoenue n3o0paxeHUi B JIMH3AX https://m.edsoo.ru/f0bddda
JlaGopartopHas paboTa
70 "Onpenenenne GOKyCHOTO bubnuotexa [JOK
pAcCCTOSTHUS U ONTHYECKOMN CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypok-koH(pepenmus "OnTuieckue bubnmoreka [JOK

JMH30BbIe TPUOOpH"

https://m.edsoo.ru/ff0c0a7e



https://m.edsoo.ru/ff0b38c4
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

I'ma3 kak onruueckast CHCTEMA.

bubmuoreka [JOK

72 3peHue https://m.edsoo.ru/ff0b4684

7 Ypok-koudepenmus "JlepexTo
3penusi. Kak coxpanuts 3penue"

Pasnosxenue 6enoro cBera B CHEKTP.

74 Omngeitel HetoToHa. CoxxeHue bu6mmoreka [IOK
CIIEKTPaJIbHBIX IBETOB. [(ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas padota "OnbITHI 110

A3JI0’KEHUI0 OEJIOT0 CBETA B CIIEKT
75 i BOCIIPHUSITHIO 1[BETA MPEIMETOB ’ bubmorexa IOK
https://m.edsoo.ru/ff0cOe2a
IpU UX HAOIIOACHUU Yepes
[[BETOBBIC (DUITBTPHI"
Ypok-npaktukym "BonaHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u auppaxuus”

77 Omneitel Pesepdopia u muranerapHas bubnuotexa [JOK
MoOJIeIh aToMa https://m.edsoo.ru/ff0c12a8

3 IToctrynater bopa. Moaens atoma
bopa
Hcnyckanue 1 MoTomeHne cBera

79 aTOI\ZOM. KBanTsI. HHLueﬁanLIe bubmiorexa HOK

https://m.edsoo.ru/ff0c144c
CIEKTPBI
Ypok-npaktukym "Habmronenue bubnmnoreka [JOK

80
CHEKTPOB UCITyCcKaHus" https://m.edsoo.ru/ff0c1550

81 PagnoakTHUBHOCTE U €€ BUIbBI bubmorexa [TOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue aToOMHOTO sifpa. bubnmoreka [JOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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

Hyxnonnas monens

https://m.edsoo.ru/ff0cl8ac

23 PanroakTuBHBIE TPEBpaALICHUS. bu6mmoreka [IOK
H3otomsl https://m.edsoo.ru/ff0clal4
Penrenue 3amau mo treMe: bu6mmoreka [IOK
84 n n
PannoakTuBHBIC IpEBpaICHUS https://m.edsoo.ru/ff0c1b4a
85 [Tepuoxa nmonypacmnana
Ypok-koHpepeHTUA
26 "15) deperiu bubnunorexa [IOK
aIMO0aKTUBHEIE U3JIYUYCHUS B
a i " https://m.edsoo.ru/ff0c2126
PHUPOJIC, MEIUIINHE, TEXHUKE
SloepHble peakIun. 3aKOHbI
27 ACP peaxt bubmuorexa [JOK
COXpaHEHUs 3apsAI0BOro U
p P https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YHCET
28 DHeprus CBSI3u aTOMHBIX SITIEP. bubnuoteka [JOK
CBsI3b MacChI ¥ SHEPTHH https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amau mo reme "Snepueie
peakiuu"
Peakuuu cunresa u neneHus saep. bu6nmoreka [JOK
90 ..
Hcrounnku sHeprun ConHIa U 3BE3] https://m.edsoo.ru/ff0c1e88
Vpoxk-koHpepennus "AnepHas
91 sHepreTuka. JlencTus
paZMOaKTUBHBIX U3ITy4YEeHUN Ha
JKUBBIE OpraHU3MbI"
[ToaroToBka K KOHTPOIBHOM paboTe
o TemMe "DIEeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
92
DIIeKTPOMarHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
Ksanrtoseie ssnenud"
93 KoHnTtponbHas pabota 1mo teme

"DNEeKTPOMarHuTHOE MOJIE.



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DNIEKTPOMArHUTHBIE BOJTHBI.
KBauroBrie asBienus"

[ToBTOpenue, oboOIICHNKE.

bubmuoreka [JOK

94 Jlab 0
" N OpaTOpiIHe pa OTB: HoKYpey https://m.edsoo.ru/ff0c245a
B3aumopeiicteue Ten
IT 000 .P
05 paesmun n xaveeremma sa bimorera LLOK
P " fl https://m.edsoo.ru/ff0c2572
1o TeMe ""TeroBbIe MpouecChl
IToBTOpeHue, 0600IIeHNE. Permenue
96 PaCUYETHBIX M KAUECTBEHHBIX 3a/1a4 bubnnoreka [JOK
o TeMe "KIIJI TerioBbIx https://m.edsoo.ru/ff0c2a22
nsurareaen"
57 | pumenncc saveormennce o b morera LIOK
P A https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekTpoycraHoBOK"
IT 000 .
58 MaSoparopie paors no kype brGmiorera LIOK
| PATOPHKIE P \ pey https://m.edsoo.ru/ff0c2¢52
CBeTOBbIE SIBICHUS
IT 000 . Pa6
99 rexerawnnotove axomss b norera LIOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHKE
II 600 . Pab
100 rexcrav o revie "KoneGarn n b morera LIOK
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
II 600 . Pa6
101 rexcrav o evie "Cacronsie Bumorer LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
102 [ToBTOpenue, 0600meHue. Pabora ¢
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MMPOBEPSEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUS

1.2

1.3

1.4

1.5

pa3jinyaTtb ABJICHUA M0 ONMHMCAHUIO HUX XaApPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SABJICHHUC

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHCiIe (PU3NUECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 3a/1ady B Y4eOHYIO, BBLIEIATDH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKK) GUBNYECKUX SIBICHUN

ONKCBHIBATh W3YYEHHBbIE CBOWCTBA Tel U (hU3MUYECKUe SIBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (U3UYECKUH CMBICI HCHOJb3YEMBIX BEIMYUH, HX
0003HaueHHSI ¥ €AUHUIBI (PU3MUECKUX BEIMYUH, HAXOIUTH (hOPMYIIHI,
CBS3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOMTH  TIpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

XapaKTCpPU30BaATb CBOMCTBa TCII, (I)I/I3I/I‘ICCKI/I6 SABJICHUSA W ITPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMaTHU4YCCKOC

BBIPAKECHHE

1.6

1.7

OOBSACHATh (U3UYECKUE SIBICHUS, POLECCHl U CBOWCTBA Tell, B TOM
4yuci€ M B KOHTEKCTE CUTyallud NPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBJIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

peuiaTtb pvaéTHLIC 3aga4u B 1 -2 I[CflCTBHH, HCIIOJIb3YA 3aKOHBI U

(bopMyIIBI, CBSA3BIBAIOITNE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a




1.8

1.9

YCIOBHSl 3aJayd 3alUChIBaTh KpPAaTKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeUMYMHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAMMBIE ISl PEIICHUS 3a1a4, OIICHUBATH

PEATUCTUYHOCTH MOJTYYCHHON (U3UYECKON BETUUUHbI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokKeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETHPOBATh TOJYYEHHBIH pE3ylbTaT, HaXOAWUTh OIIMOKH B

XO0J¢€ oI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

NPOBOJUTHh OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUWA WM
bu3nYecKuXx ~ CBOWCTB  Tel:  (GopMynmpoBaTh  IpOBEpsiEMbIC
NOPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSITh TPSIMbIE M3MEPEHUS C HCIOJIb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHUOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.12

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTHM  OJHOM  (pU3HYECKOH
BEJIMYUHBl OT JPYyrol C HCIONb30BAaHUEM MPSAMBIX HW3MEPECHHN,
y4acTBOBaTh B IUIAHUPOBAaHMU Y4YE€OHOI'O MCCIIENOBaHUSA, COOMPAThH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHHUsI, CIENYs NPEJIOKEHHOMY IIJIaHy,
(buKCUpOBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PH3MUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€TIaTh BBIBOIBI

10 pe3yJjibTaTaM HUCCICIOBAHUA

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIErys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOM

BCJIMYNHBI

1.13

1.14

1.15

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu  paboTe ¢

1a0opaTOpHBIM 000pYyI0OBaHUEM

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHIMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TOMOIIBIO HMX OIUCAHMUA,
UCIONB3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX SBJIEHUN W

HeO6XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpPHUMEpax)




1.16

1.17

1.18

MPAKTUYECKOTO HCIIOIb30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU I oOecriedeHus: OE€30MacHOCTH TIpH  OOpalieHuH C
npruOoOpaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHECHHSI 3/I0POBbS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHHUS B OKp}I)KaIOH_Ieﬁ cpenc

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpopManuu B cetu MHTepHET B
COOTBETCTBUU C 3a/laHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasl SABISETCS NPOTHBOPEYMBON HIIU

MOXKET OBITh HEJOCTOBEPHOI

UCIIOJIB30BaTh pu BBIIIOJIHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3MYECKOTO  COAEp)KaHUs,
CIIpaBOYHBIE MaTepuallbl, pecypcbl cetu HHrepHer, Bianersb
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYryro

CO3/1aBaTh COOCTBEHHbBIC KPATKUE MUCbMEHHBIC U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(MOpMaNuu (U3HIECKOTO
COJICpKaHUs, B TOM YHCIe MyOJIMYHO JEeNIaTh KPaTKHe COOOIICHUS O
pe3yibraTax TPOSKTOB WM YYEOHBIX HCCIICIOBAHWA, TPU ITOM
IpPaMOTHO HCIIOJIb30BaTh HM3YYCHHBIH IMOHATUHHBIN ammapar Kypca

($U3UKH, CONPOBOXKIAThH BHICTYIIJICHUE NTPE3eHTallue

1.19

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIPpU BBIITOJIHCHUU y‘Ie6HLIX IIPOCKTOB U I/ICCJ'ICJIOBaHI/Iﬁ pacnpeaciaiTb
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjla4yaMU,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATHb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL  TI'PYIINbI, BBbICTPAMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IOHATHA

1.2

pas3indaTthb SABJICHUA IO OMHCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/UICCKOC SBJICHUC




1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4ucle (U3NYECKUe SBICHUS B IPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyILIECTBEHHbIE CBOICTBA (MIpU3HAKU) (PU3UUYECKUX SBJICHUN

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (pU3MUECKUE SBJIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  MCHOJB3YEMBIX  BEJINWYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEITMYUH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIME JIAaHHYIO (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEIMYMHAMH, CTPOUTH  TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alMucCblBaTb €0 MAaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OO0BSACHATH (DU3MYECKHUE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO  XapakrTepa:
BBISIBJIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 |
— 2 JOTrMYEeCKHMX IIaroB ¢ MOMOHIbIO 1 — 2 H3y4YEHHBIX CBOICTBa

(bU3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

pemiath pacyéTHble 3al1aud B 2 — 3 NEHCTBUSI, UCIIONb3YS 3aKOHBI U
(dhopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4M 3alIUChIBATh KPATKOE YCIOBUE, BBISIBISTH HEIOCTATOK
JAHHBIX JJI1 pelIeHUs 3aJadyd, BbIOMpaThb 3aKOHBI M (OPMYIIBI,
HeoOXOoauMBbIe Ui €€ pEIIeHUs, MPOBOAUTHh Pacuy€Thl M CPAaBHUBATH
MOJIydeHHOE 3HAa4YeHHe (PU3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/IIICCKI/IX MCTOJ0B, UCITIOJIb3Yys OITMCAHHUEC UCCIICAOBAHUS, BBIACIATD
MMPOBEPACMOC IMPCAINOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTH IIOpsSAAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢u3mueckux  CBOMCTB  Ten:  (OpMyIupoBaThb  IpOBEpsieMble
MPENIOJIOKEHNs, coOupaThb  YCTAaHOBKY M3  MPEAJIOKEHHOTO

060py,[[OBaHI/I}I, OIIMChIBATh XOJ OIIbITa U (bOpMy.]'II/IpOBaTB BBIBOBI




1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (PU3HUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

U3MEPEHUI ¢ y4E€TOM 3a/1aHHOI a0COIFOTHOH MOTPEITHOCTH

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJb30BAHUEM MPSIMBIX H3MEPECHMIA:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY M BBIOJIHSATH
U3MEpEeHUs, CleAysd MpeAioKeHHOMY  IUIaHy, (UKCUpPOBATh
pe3yNbTaThl MOJIYIEHHOW 3aBUCUMOCTH B BHUC TAONMUIl M TPaguKOB,

ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCICAOBaHHUA

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelnyst IPENJOKEHHOM HWHCTPYKLUMH, W BBIUUCIATH 3HAYEHUE

BCJIMYNHBbI

1.13

1.14

1.15

1.16

1.17

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

71ab0paTOPHBIM 000PYIOBaHHEM

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHHUA O CBOMCTBaX (U3MUECKUX SBICHUM M HEOOXOAUMBbIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

pacrno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIILHBIE
npuOOpbI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMbI
JNIEKTPUYECKUX LENeld C IOCIEAOBATEIBHBIM W IapallIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE  0003HauYEHUS
JJIEMEHTOB DJIEKTPUYECKUX LIECTIEH

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOT'O UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HM Juid  o0ecriedeHHss O€30HMacHOCTH TpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 3/10pPOBbS U

C06J'IIOI[6HI/I$I HOPM 35KOJIOTUYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

OCYILECTBIISATh MOMCK MHPOPMALUHU (PU3NUECKOTO COIEpIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACTATh HH(POpPMALNIO, KOTOpas

SBJISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-Ie6HI)IX SajlaHI/II\/'I HAay4YHO-

HOMYJSIPHYIO JINTEPaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE




Marepualibl, pecypcbl cetu  VHTepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus MH(GOPMALUU U3 OJIHOM

3HAKOBOU CHUCTEMBI B IPYTYIO

1.19

1.20

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMANMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3UUYECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISATh PE3yIbTAThI
MPOCKTHON WJIM HWCCJIENOBATEILCKOM JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM ITOHATUWHBIM ammapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MTPE3eHTaIueH

IIPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENIOBAHUN (PU3NUYECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBHU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  T'OTOBHOCTh

pazpemiaTb KOHQIUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON NPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

HCIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

pa3jndaTtb SABJICHUA 10 ONMHNCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘IGCKOC SBJICHUC

1.3

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpYXarollleM MHUpE, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLIEIAThH

CYyILECTBEHHbIE CBOMCTBA (MIpU3HAKN) GU3UUECKUX SIBICHUN

1.4

ONKCHIBaTh H3Y4YEHHbIE CBOHCTBA Tel M (U3MYECKHE SIBICHMUS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, INPU ONHCAHUU TMPABUIBHO
TpakToBaThb  (U3MYECKUN  CMBICA  HUCHOJb3YEMbIX  BEJIMYUH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MYECKUX BEITHMYUH, HAXOIUTH (OPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTHUMH

BCJINMYHUHAMMU, CTPOUTH Fpa(I)I/IKI/I HU3YUCHHBIX 3aBHCUMOCTEM




(bU3HYECKUX BEINYNH

1.5

1.6

1.7

1.8

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHE SIBICHUS H TPOIECCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIMPOBKY 3aKOHA W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPA)KCHUEC

OOBSICHATH (PU3HYECKHE MTPOLECCHl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJIATh [IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/I3I/I‘ICCKI/IX ﬂBHCHHfI, (1)I/ISI/ILIGCKI/IX 3dKOHa HUJIM 3aKOHOMCEPHOCTH

pemiate pacuéTHble 3aJauyu (omuparoniyecs Ha cucreMy u3z 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyeckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEJOCTAIONINE HIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelIeHusl, MPOBOIUTh PacyYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHUA CI)I/ISI/I‘ICCKOI‘/'I BCINYHMHBI

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEHINTh TPH MOMOIIN
(bu3MUeCKUX METOJIOB, MCIIOJb3Ysl ONMCAHUE HCCIIEAO0BAHUS, BBIAEIAThH
IIPOBEPSEMOE TIPEAIIOIOKEHUE, OLIEHWBATh IPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICAOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

1.9

1.10

MPOBOJANTH OIBITHl M0 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WA
(bU3MYECKUX CBOWCTB TEN: CaMOCTOSTEIHHO COOMpPATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOAI

OPOBOJIUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHHUH,
ompenensisi CpeaHee 3HAYCHHE HW3MEpsieMOoM BeTUYHHBI ((POKyCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocola

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCHMOCTEH (U3MUECKUX BEIUYUH C
UCIOJIb30BAaHUEM MPSIMBIX HU3MEpPEHUM: IIaHUPOBATH HCCIEIO0BAHUE,
CaMOCTOSITEIbBHO COOUpaTh YCTaHOBKY, (DUKCUPOBATh PE3yJIbTaThI
MOJIYYEHHOW 3aBHCUMOCTH (DU3MUECKUX BEIUYMH B BHJAC TaOIHIH

T‘pa(l)I/IKOB, JACJIaTh BBIBOAKI 110 PE3yJIbTaTaM HCCICIOBAHHUA




1.12

OPOBOJIUTh  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEJIHYHUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MPEIIOKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAIM3UPOBATh IOJIyYECHHBIE

pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

1abopaTOpHBIM 000PYI0BAHUEM

pasnyaTh OCHOBHBIE INPHU3HAKK WM3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH34, IJJaHETapHas MOJENb aToMa, HyKJIOHHas

MOZCIIb aTOMHOI'O AApa

1.15

1.16

XapaKTepu30BaTh NIPUHLUIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX OMNMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHUA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

UCIIOJIB30BaTh CXE€Mbl M CXEMaTU4HbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOLIECCOB TPH PEHICHUH y4eOHO-TIPAKTHYECKUX
3ajjay, ONTUYECKHE CXEMbI JUIsl TOCTPOSHHSI M300pAKEHUH B MJIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU g oOecriedeHusi Oe30MacHOCTH TIpH  OOpalieHuH C
npruOopaMu U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY>KaloIlel cpene

1.18

OCYIIECTBIIATh MOUCK MHPOpMAIUHN (PU3HMUECKOTO COAECpPKAHUS B CETU
WutepHer, caMmocTosTenbHO (OpMyIHpys TOMCKOBBIM  3ampoc,
HaXOJUTh IYTH  ONpPENENCHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
UHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENIBHBIX

HUCTOYHUKOB

1.19

UCIOJIb30BAaTh IPH  BBIMOJIHEHMH Y4E€OHBIX 3a/JaHuil  Hay4dHO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl ceTu HHTepHeT; BiazeTte npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOpPMALMUA U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO




1.20

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6H_IGHI/I$I Ha
OCHOBE HH(pOpPMAllUM M3 HECKOJbKHUX HCTOYHHUKOB (HU3UUECKOrO
coJlepKaHusl, MyOJIMYHO NIPEACTAaBIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN NTOHATUNHBIN anmnapar u3y4aeMoro pasjaeia
(GU3MKN U CONPOBOXKIATh BBICTYIUIEHHWE NpPE3ECHTalUed ¢ y4EToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUNA (PU3NUYECKUX
IPOLIECCOB paclpenesTh 00f3aHHOCTU B IPYIINE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTH  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JESATENBHOCTb IPYIIBbl, BBICTPaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

7 KVIIACC

Kon
pa3ziena

Kon

3JIEeMEHTa
®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

®uszuka — Hayka O Ipupone. SBieHus npUpOABL.
OusnyecKkue  SBICHUA: MEXaHWYECKHE, TEILIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

dusnueckue BeNMUMHBL.  M3MepeHHe — (U3UUECKUX
BennunH.  Pusnueckue  npubopsl.  [lorpemHocTs

U3MepeHuil. MexxayHapoHast CUCTEMA €IMHUIL

1.3

1.4

1.5

EcrtecTBeHHOHayuyHBI METOJ IO3HAaHUA: HaOJIIOJCHHE,
IIOCTAaHOBKA HAy4HOI'O BOIIPOCA, BBIABM)KEHUE TI'MIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

HaO0II0aEMOr0 SIBJICHUS
Onucanne pU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIEICH

[IpakTraeckue pabOThI:

N3mepenue paccTossHAMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Ornpezenenne pa3MepoB MajbIX TeJ.

N3mepenune TemmepaTypbl IPU MOMOIIU KUIKOCTHOTO

TEPMOMETPA U JATUMKA TEMIIEPATyphI

ITEPBOHAYAIJIBHBIE CBEJIEHW A O CTPOEHNHN BELLIECTBA

2.1

2.2

23

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX Pa3MEpBHI.
OneIThl,  JTOKa3bIBAIOLIUME  JUCKPETHOE  CTPOCHHE
BELIECTBA

JBumxenne yactun —BemecTtBa. CBA3bp  CKOpoOCTH
JBW)KEHUS YacTUI[ C TeMmreparypod. bpoyHOBCkoe
nBkeHue, Iuddysus

B3aumopeicTBue 4acTHI] BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC

24

AFpeFaTHI)Ie COCTOSAHUA BEIIECTBA: CTPOCHUE TIa30B,




2.5

2.6

KHUIKOCTEH W TBEPABIX  (KPUCTAIIMYECKUX)  Tell.
B3aumocBs3p MEXIy CBOWCTBaMH BEILECTB B Pa3HBIX
arperaTHeIX COCTOSHMSX M HUX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM
OcobenHoctu arperaTHbIX COCTOSIHUM BOJBI

[IpakTryeckre pabOTHI:

Ouenka jauamerpa aTromMa METOJOM  psioB  (C
WCIIOIb30BaHueM (oTorpaduii).

OnbITHI MO HAOJIOICHUIO TETLIOBOTO PACIIIMPEHIS Ta30B.
OnbIThI o OOHApYKEHHIO NeHCTBUS CHIIT

MOJIEKYJIIPHOTO IPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JBM)KEHUE
19 Ckopoctb. CpenHsisi CKOPOCTb IpU HEPABHOMEPHOM
' JIBUKEHUU. Pacd€r myTH 1 BpeMEHU BUKEHUS
SIBnenne mHepuuu. 3akoH uHepuuu. B3aumopeiicTBue
33 T€J KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHMS TEll.
Macca kak Mepa HHEPTHOCTH Teja
14 IInotHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJINYECTBOM
' MOJIEKYJ B eIMHUIIE 00BbEMA BEIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TeJ
3.6 Cuna ympyroctu u 3akoH ['yka. V3mepenue cuiibl c
' MIOMOIIBIO JUHAMOMETPA
37 SIBnenue TaroreHus u cuia TsokecTu. Cuia TSXKECTH Ha
. Ipyrux mianerax. Bec tena. Hesecomocts
18 Cuna tpenusa. TpeHHE CKOJIBXEHUS M TPEHHE IOKOS.
' Tpenue B IpUpoae U TEXHUKE
3.9 Ciio)keHHe CWi, HANpaBJIEHHBIX MO OJHOW MPSIMOM.
. PaBHOnelicTBYIOIIIAsA CHIT
[IpakTuyeckue pabOTHI:
310 OmnpeneneHne CKOPOCTH  PAaBHOMEPHOTO  JIBMIKCHUS

(I_HapI/IKa B KHUOKOCTH, MOACIN QJICKTPHUYICCKOTO

aBToMoOmWIA W Tak Janee). OmpezeneHue cpenHen




CKOPOCTH CKOJIbXKEHHsS Opycka WIM MIapuka 1o
HaKJIOHHOM  TuiocKocTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTh pacTsDKeHus (IedopMaiuu) MpyKUHBI OT
MPUIOKEHHON  Cuibl. ONBITE, JIEMOHCTPHUPYIOILIUE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

3.11

du3nuecKue SIBICHUS B IPUPOJE: IIPUMEPHI ABHKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KMBOW M HEXHMBOW IPUPOJIE,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpoucCTBa: TUHAMOMETP, NOAIINITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

Hasnenue TtBEporo Tema. CrocoObl yYMEHBLICHHUS U

1 YBEJIMYEHUS TaBIICHUS
42 JlaBrienue raza. 3aBUCUMOCTD JaBJICHHS raza OT 00bEMa,
' TEMIEPATypPhl
43 [lepenaya naBneHus TBEPABIMHU TellaMU, KHUAKOCTIMU U
' razamu. 3akoH [lackains. [ITHeBMaTHUYECKHE MALITUHBI
3aBUCHMOCTh  JABJICHUS OJKUAKOCTH OT TIyOWHBI
4.4 Iunpocratuueckuii napagokc. CooOIIaromuecs coCybl.
M'mapaBnuueckre MEXaHU3MBI
ATtMmocdepa 3emiin u atMocepHoe aasieHue. [lpuunnsl
45 CYILIECTBOBaHMs BO3AYIIHONW 000mouku 3emiu. OmbIT
. Toppudennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHUS OT
BBICOTHI HaJ YPOBHEM MOps
46 N3mepenue armocdepHoro npasnenus. [lpubopsr s
' U3MEPEHUS aTMOC(PEPHOTO JIaBIICHUS
JelictBue XUAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKoOH
Apxumena
4.8 [InaBanue ten. Bo3ayxomnnasanue
[IpakTudeckue pabOTHI:
49 Uccnenosanne 3aBHCUMOCTH Beca Tejla B BOIE OT

o0b€Ma MOTPYKEHHOM B KHUAKOCTh YacTH Tela.




4.10

4.11

OmnpeneneHne BhITAIKUBAIOLIEN CUIIBI, JEHCTBYIOLIEN Ha
TENO, NOrpyk€HHOe B  KuUAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, JCHCTBYIOUIEH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OTmBITHI,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH
CHJIBI, IEHCTBYIOLIEH Ha TEJIO0 B JKUAKOCTH, OT 00BEMA
MOIPYKEHHOMW B JKUJKOCTb YAaCTHU TEJIA U OT IJIOTHOCTH
xuakoctn.  KoHcTpywpoBanue — apeoMmerpa  WIH
KOHCTPYMPOBAaHHE  JIOAKM W  OmIpeneseHue  eé

rpy30M01bEMHOCTH

®usnueckue  ABIEHUA B NPUPOJAE: BIIASIHUE
aTMoc(hepHOTro TaBJICHHS HA KUBOUW OpraHU3M, TIAaBaHUE

pBIO

TexHuueckue yCTpoiicTBa: cooOIarOMIMecs COCYbI,
YCTPOMCTBO BOJOMPOBOJIA, THUIAPABIMYECKUN Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPT U

5.1 Mexanunueckas pabora
5.2 Mexannueckass MOIITHOCTD
53 [IpocTeie MexaHU3MBI: pblYar, OJOK, HaKJIOHHAas
' IUTOCKOCTh. [IpaBuito paBHOBECHS phIyara
54 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuio»  MexaHuku.  Koadduument
5.5 TOJIE3HOIO JEHCTBUSA MEXAHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loTenuunanpHas SJHEPTUM TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
- [lonnas mexaHuueckass SHeprus. 3aKOH M3MEHEHHS U
. COXPAHEHUS MEXaHUYECKON YSHEPTUH
[IpakTuueckue pabOTHI:
50 Omnpenenenue padOThl CUIIBI TPEHHS MPH PABHOMEPHOM

ABMJXCHUU TEJla II0 FOpHSOHTaHBHOﬁ IMOBEPXHOCTH.

HccnegoBanue YCHOBI/Iﬁ PAaBHOBCCHUA pbryara.




N3mepenune KIIJ[ HakimonHOW mniockoctu. M3ydenue

3aKOHa COXpaHCHUA MEXaHHYeCKOM OHEPIrun

dusndyeckue sABJICHUS B opupoac: pblHaru B TEIC

5.10
YeJloBeKa
TexHudeckue yCTpOMCTBA: pblyar, IIOJBHKHBIA U
5.11 HETIOJBYIKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI CO/IeP:KAHUS
pa3jiena 3J1eMeHTa
TEIUJIOBBIE ABJIEHU A
OcCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOCHHS BellecTBa. Macca ©  pa3Mepbl
' MosieKyd.  OmbIThl,  HOJATBEP)KIAIOLUIME  OCHOBHbBIE
10JIOKEHUSI MOJIEKYIISIPHOKUHETUYECKON TEOPUH
Mogenmn  TBEPAOro, IJKMAKOTO W Ta3000pa3HOTrO
6.2 cocTosiHMi BemecTBa. Kpucrammudeckue m amMopgHBIC
Tena
OObscCHEHHE CBOICTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHOKUHETHUECKON
6 TEOPUH
6.4 CmauuBaHue M KallWUTSIPHBIE SIBIICHUS
6.5 TemnoBoe pacmMpeHue u cxaTue
66 Temnepatypa. CBs3b TeMIepaTrypbl €O CKOPOCTBIO
. TEIUIOBOTO JIBHKEHUS YaCTHUIL
6.7 Buytpennss sueprus. CriocoObl U3MEHEHUsI BHYTpEeHHEH
' SHEpruu: Terionepeaya U copepiieHue padoThbl
6.8 Bunel teronepenayu: TEMIONPOBOTHOCTh, KOHBEKIIHUS,
' U3JIy4yeHue
KonnuectBo  TemuioThl.  YaenbHas — TEIJIOEMKOCTh
6.9
BELIECTBA




TenmooOMeH W TeIUIOBOE paBHOBECHE. Y paBHEHHE

6.10
TEIUIOBOTO OanaHca
611 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VaenbHas TemioTa IaBiIeHUs
[MapooOpazoBanne u  KoHaeHcanus. Vcmapenue.
610 Kunenne. VYnenpHas  Temora  mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEPATypbl KUIIEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 OHeprus ToIMBa. Y 1eibHasl TENJI0Ta CTOPAHUS
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble ABUTATENd MU 3aluTa
OKpY>KaroIlen cpeibl
3aK0H COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETUIOBBIX
6.16
npoueccax
[IpakTuueckue paboOTHI:
OnbIThI o oOHapyKCHHIO JIeHCTBUS in
MOJICKYJISIPHOTO TIPUTSIKEHUSI.
OnbITl 1O BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOMN
COJIU WJIU caxapa.
OMnbITEI IO HAOMIOJCHUIO TETUIOBOTO PACIIUPEHUS Ta30B,
KUJKOCTEN U TBEPABIX TEIL.
Omnpenenenue AaBleHUs BO3yXa B OaJUIOHE MITIPHIIA.
617 OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTbH JIABJICHHS

BO3/IyXa OT €ro 00béMa 1 HarpeBaHUs U OXJIAXKICHHUS.
[IpoBepka rumoTe3pl JMHEHHOW 3aBUCUMOCTH JIJTMHBI
CTONOMKA KHUIKOCTH B TEPMOMETPHUECKON TpyOKe OT
TEMIIEPATYpPBI.

HaGmonenne m3MeHeHUs BHYTPEHHEW SHEPTUM Tejla B
pe3ysbTaTe Teruionepeaadyd U padoThl BHEITHUX CHIL.
HccnenoBanue siBIeHUs TEMJI000MEHA MPU CMEIIMBAHUT
XOJIOTHOW U TOPsiYEN BOJBI.

OHpe)IeJ'IeHI/Ie KOJIM4YCCTBA  TCIJIOTHI, TIOJYYCHHOI'O




BOJOW TMpHU TEIUIOOOMEHE C HArpeThiM METaNTMYECKUM
LAITAHIPOM.

OmnpeneneHne yaeIbHON TEIJIOEMKOCTH BEIIECTRA.
HccnenoBanue mpoiecca uCapeHusl.

OmnpeneneHre OTHOCUTENILHOM BIXKHOCTH BO3IyXa.

OHpe,Z[CJ'ICHI/IC y,I[CJ'IBHOfI TCIIJIOTHI IIJIaBJICHUS JIbJA.

6.18

dusznueckue SBICHHS B TIPUPOJAC: IMOBEPXHOCTHOE
HATSOKCHHWE W KaNWULIPHBIC SIBICHHUS B IPHUPOJE,
KpHCTaJUTBI B Tipupoje, usnydenue ColHIa, 3aMep3aHue
BOZOEMOB, MOpPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HWHes, CHera.

6.19

TexHuuyeckue  yCcTpOMCTBa:  KalWJUIAPBL, MPUMEPHI
WCIIOIb30BaHUSI KPUCTALIOB, >KUJKOCTHBIH TEPMOMETP,
JATYUK TEMIEpaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

ABUT'aTCJIb BHYTPCHHCTO CI'OPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SBJIEHUA

7.1 OnexTpuszanus Tei. JBa poja 3JIeKTPUUECKUX 3apsiioB
B3aumopeiictBue 3apsbkeHHbIX Ten.  3akoH  Kyrona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe nose. Hanpssk€HHOCTh 3JEKTPUUECKOTO

7.3 nons. lIpyHIUD Ccyneprno3unuu 3JIEKTPUYECKUX IOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurtenu »siexTpuueckux 3apsaoB. OJIeMEHTapHBIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. [IlpoBoaHuku n
TUBIICKTPUKU

7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia

6 ONEeKTpUYeCKUd  TOK.  YCJIOBHA  CYyLIECTBOBaHMS

. NEKTPUYECKOT0 TOKa. ICTOUHMKH TOCTOSTHHOTO TOKA
77 HelicTBust ANEKTPUYECKOTO TOKa (TemoBoe,

XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B




KHUAKOCTAX U Ira3dax

Onextpuueckas uenb. Cwia TOKa. OIEKTPUUECKOE

7.8
HarpspKEHUe
79 ConpotuieHue MPOBOJIHUKA. VYneabHOE
' COTPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma JJ1s1 yyacTKa Lenu
11 [TocnenoBarenbHOE W MapajyIeIbHOE  COCIUHEHUE
' MPOBOJTHUKOB
PaGora u MOIIHOCTH JJCKTPUUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
13 DNEKTPUYECKHE TENU W TMOTPEOUTENN SIICKTPHUISCKON
' sHepruu B ObITy. KopoTkoe 3amMblkaHue
ITocTossHAble MarHuThl. B3amMoaelcTBHE ITOCTOSHHBIX
7.14
MarsuToB
715 MarautHoe mnosne. MarautHoe mnojie 3eMiIM M €ro
' 3HAYCHUE JIJIA )KHU3HU Ha 3eMIie
716 OmneiT Opcrena. MaruutHoe 1oJie 3IeKTPUYECKOTo TOKa.
' [IpuMeHeHue 3JEKTPOMArHuTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TOJIE HA MPOBOJHUK C TOKOM.
717 DNeKTpOABUTATENIb TOCTOSSHHOTO TOKa. Vcmons3oBaHue
' JJIEKTPOJBUIaTeIe B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIopTe
Oneitel  @apages.  SIBineHue  3IEKTPOMArHUTHOMN
7.18
naaykiuu. [Ipasumno Jlenna
DIEeKTPOTeHEePaTop. Croco0mr MOJTYYCHUS
7.19 JJEKTPUYECKON  DHEpIuM. DONeKTpOCTaHIMM  Ha
BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU
[IpakTuueckue pabOTHI:
OnbITH 0 HAOTIOJACHHUIO dTEKTPU3AIUHN TeT UHIYKIHEH
7.20 U IIPU COTIPUKOCHOBEHHH.

UccnenoBanue nA€MCTBHS DJIEKTPUYECKOrO OIS  Ha

IPOBOAHHUKHU U AUBJICKTPUKH.




COopka u mpoBepka pabOTBHl AICKTPUUECKON IemH
ITIOCTOSTHHOT'O TOKA.

N3MepeHue u peryampoBaHue CUIIbI TOKA.

H3MepeHue u peryampoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, UAYILETO Yepes3
pEe3UCTOp, OT CONMPOTUBIIEHUSI PE3UCTOPA U HAIPSIKEHUS
Ha PE3UCTOpE.

OMBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh
3JIEKTPUYECKOIO COINPOTUBIICHUS IPOBOJHUKA OT €ro
JUTUHBI, TUTOIA/IA MOMEPEYHOr0 CEUCHUs U MaTepuaa.
[IpoBepka mpaBuiaa CIOXKEHHUS HANPSOKEHUM TIpU
MOCJEAOBATEIbHOM COEAUHEHHH JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia il CWJIBI TOKA MPHU MapauieIbHOM
COCIMHCHUH  pe3ucTtopoB.  OmpexnenieHne  pabOThI
JJEKTPUYECKOTO TOKa, MAYLIErO0 Yepe3 Pe3UcTop.
OmpenenieHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJIEIISIEMOW Ha pe3ucTope. MccnenoBanrne 3aBUCUMOCTH
CWJIBl TOKA, UJYILIETO YEepe3 JIAMIIOUYKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ narpeBarens. MccinenoBanue
MarHUTHOTO B3aMMOJEHCTBUS ITOCTOSHHBIX MAarHHTOB.
N3yuenrne MarHuTHOTO MOJISt TOCTOSIHHBIX MarHUTOB MPHU
ux oObenMHEHWH U pasneneHuu. VccnemoBanue
JEUCTBHUS JIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnpIThl,  JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIbI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIBI
TOKa M HaNpaBjleHUd TOKAa B KaTyuike. 3ydeHue

JIECTBUS MarHUTHOTO MOJS Ha MIpOBOAHUK C TOKOM.

KonctpynpoBanue u U3y4CHHE paboThI
3IIEKTPOJIBUTATEITS. N3mepenne KII/
3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. ONEBITEI o

HNCCICOIOBAaHHUIO SABJICHUSA 3JICKTpOMaFHI/ITHOI>'I HHAYKIHUU:
HCCIIeOBaHUE M3MEHEHHN 3Ha4YeHUsI U HaIlTpaBJICHUA

WHAYKIIMOHHOIO TOKa




7.21

dusnueckue SBJICHUS B MPUPOJE: DIIEKTPUUECKUE
SBIEHU B  arMmocdepe, OJIEKTPUUECTBO  KUBBIX
OpPraHM3MOB, MarHWTHOE MoJje 3eMiiu, Apeld MmooCcoB,
pOJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

7.22

TexHudeckue YCTPOWCTBA: DJIEKTPOCKOI, aMIIEpMETP,
BOJIBTMETP, PEOCTaT, CYETYUK DJIEKTPUYECKON DHEPIUU,
JIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HAarpeBaTelIbHbIC
AJIIEKTPOTPUOOPHI (mpumepsr), AIEKTPUICCKHE
NPEAOXPAHUTENH, DJIEKTPOMArHuT, 3JIEKTPOJIBUIaTEIb

IMOCTOAHHOI'O TOKA, FrCHEPATOP IMOCTOAHHOI'O TOKA

9 KUIACC
Kon
Konx anemenra [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
pasznena
MEXAHUWYECKUE ABJIEHUA
g1 Mexanuueckoe JBM)KEHHE. MarepuanbHas —TOYKA.
' Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKECHUS

8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
HepaBHoMepHOEe npsiMosinHelHOe nBHKeHue. CpenHsisa

8.4 W MTHOBEHHas CKOpPOCTb Teja INpPU HEPaBHOMEPHOM
JBUKCHUU

8 g5 Yckopenue. PaBHOyCKOpEeHHOE MIPSAMOJIMHEMHOE
' JIBUKECHHE

8.6 CobOoanoe nagenne. OnbITel [ anunes
PaBHOMEpHOE nBHMXKEHHME TO OKpYyKHOCTH. [lepuon u

8.7 yactoTa oOpamieHus. JIuHeliHass W yrioBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HptoToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa




8.11

[IpuHOHUI cynepno3unuu CUiI

8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHMs: cujla TPEHUs CKOJIbKEHUS, Cuila TPEHUS
' MOKOs, APYT'He BUAbI TPEHUS
214 Cwia TsKECTH W 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHnue cBOOOAHOTO MaACHHUS
%15 JBuxenne  munaHer  Bokpyr  Connua.  Ilepsas
' KOCMHUECKasi CKOpocTb. HeBecoMOCTh 1 neperpy3ku
216 PaBHOBecue MaTepuanbHON TOUKH. AOCOTIOTHO TBEPIOE
' TEJI0
%17 PaBHOBecue TBEpIOro Tela € 3aKPEIUIEHHON OChIO
' BpaieHusi. MomeHT cuiibl. LIeHTp TskecTn
8.18 Nwmnynee Tena. 3Menenue umnynbca. UIMnynbce cuiibt
8.19 3aKOH COXpaHEHUsI UMITyJIbCa
8.20 PeakTuBHOE NBUKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTb
%2 PaGora cun TskectH, ympyroctd, TtpeHus. CBs3b
' SHEPruu U paboThl
823 [loTrenumanpHass dSHeprus Teja, MOAHATOrO  Haj
. MTOBEPXHOCTHIO 3eMIIH
8.24 ITorenumanpHas YHEPTUs CKATON MPYKUHBI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTHH
[IpakTuyeckue paboOTHI:
OrmpezienieHne CpeHe CKOPOCTH CKOJBXKEHUs Opycka
WY JBWKEHUSA IIapUKa [0 HAKJIOHHOM IIJIOCKOCTH.
OmnpeneneHnue yCKOpeHUsl Tela MPU PABHOYCKOPEHHOM
827 JBUKEHHUM 110 HAKIIOHHOW IMJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BpPEMEHH IpH
PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka THUMOTE3bI: €CIM TPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 HayallbHOW CKOPOCTH IIYTH OTHOCSATCS

Kak piang HEUYETHBIX Yuceil, TO COOTBECTCTBYIOIIHC




8.28

8.29

MIPOMEXYTKH BPEMEHU OJJMHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CUJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOPMaJbHOro JasieHus. OrmpenesneHue
Ko3(duuuenta TpeHus ckoabxeHus. Omnpenenenue
KECTKOCTU TMpyxkuHbl. OmpeneireHre padOThl CUIIBI
TPEHUS TpU PAaBHOMEPHOM JIBXKEHMH Tejla 110
TOpU30HTAJILHON moBepxHOcTH. OmnpeneneHue padoThI
CWJIBl  YOpyrocTu  Ipu  HoabéMe  Ipy3a C
HCIIOJIb30BAHUEM  HEMOABM)KHOIO M IOJIBUYKHOTO

0J10KOB

dusnyeckue ABJICHUS B MPUPOEC: NPUIUBLI U OTIUBBI,
neukeHre TutaHeT COJHEYHOW CUCTEMBI, PEaKTHBHOE
JIBHKCHHE KUBBIX OPTaHU3MOB

TexHuueckue  yCTPOHCTBA:  CHUAOMETP,  JTaTYHKH

IIOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETHI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JBHXXCHUC. OcHOBHEBIE XapaKTCPUCTHKH

21 KOJICOaHMI1: TIEPHUO/I, 4YaCTOTa, AMILUIUTYAA
97 Maremarnueckuit u NIPYKAHHBIN MasITHUKHU.
' [IpeBpartiieHne sHEpruy Npu KojieOaTeIbHOM JIBUKEHUU
93 3aryxatomue KoyiebaHusi. BwlHyXJeHHBIE KoJieOaHus.
' Pesonanc
Mexanuueckre BoJIHbI. CBOWCTBa MEXAaHUYECKUX BOJIH.
94 [IpononeHble M nonepedHble BONHBL. JlJIMHA BOJHBI U
' CKOpPOCTh €€ pacnpoCcTpaHeHUs. MeXaHU4YEeCKUE BOJIHBI
B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. I'pomKoCTb 1 BbICOTa 3ByKa. OTpa)keHue 3ByKa
9.6 WNHupa3Byk u yapTpa3Byk
[IpakTuueckue padbOTHI:
OmnpeneneHue 4acToThl M Hepuoja  KojebaHuit
MaTeMaTH4eCKOro MasiTHUKA.
9.7 OmnpeneneHue 4acToThl M Hepuoja  KojebaHui

IMPYXUHHOI'O MasiTHUKaA
I/ICCHeﬂOBaHI/IC 3aBUCUMOCTH  TICpHUOJa KoJieOaHMit

MOABCIICHHOIO K HUTHU TIpy3a OT [JJIHWHbBI HUTH.




10

11

HccnenoBanne 3aBUCUMOCTH — TepHoja  KoieOaHui
IIPYKUHHOTO MasTHMKa OT Maccel rpysa. IIposepka
HE3aBUCUMOCTH nepuoaa KoJIeOaHu rpysa,
IIOJIBEILIEHHOTO K HHUTH, OT MacChl Ipy3a U KECTKOCTH

npyXuHsl. I3Mepenue yckopeHus cBOOOIHOTO MaieHHUs

dusznueckue SBJICHUS B npupoac: BOCHPHUATUC 3BYKOB

9.8 J)KUBOTHBIMH, 3EMJICTPSICEHUE, CEUCMUYECKUE BOJIHBI,
LIyHaMH, 3XO0
9.9 TexHudeckue yCTpOMCTBA: 3XOJOT, HCIOJIb30BAaHUE

yIbTpa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

9HCKTpOMaFHI/ITHOG II0JIC. :‘)HCKTpOMaFHI/ITHHe BOJIHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 31eKTPOMarHUTHBIX BOJIH
103 DnexkTpoMarHuTHas mpupoja cBera. CKOpOCTb CBeETa.
' BonHoBEIE cBOlICTBA CBETA
[IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWCTB  3JEKTPOMArHUTHBIX BOJH €
MTOMOIILI0 MOOUITBHOTO TenedoHa
®uznyeckue SABICHUS B HpHUpoje: OUOJIOTHYECKOoe
10.5 JeicTBre BUJUMOTO, yAbTPahuOIETOBOIO u
PEHTIE€HOBCKOI'O U3JIy4eHUN
10.6 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMAarHUTHBIX BOJIH AJI1 COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
11.1 JlyueBas monenb cBeta. IcTOUHHKY CcBETa
11.2 [IpsimonnHENHOE pacpoOCTpaHEHHUE CBETA
113 OTtpaxenue ceta. [1mockoe 3epkano. 3aKoH OTpaKeHUs
. cBeTa
114 [Ipenomsienne cBeta. 3aKOH NPEJIOMIIEHUS CBETA.
' [TosnHOE BHYTpEHHEE OTpaKEHHE CBETa
11.5 JInnza. Xop jrydeii B JIMH3E

11.6

OnTuueckas cucrema (bOToarmapaTa, MHKpPOCKOIIa U

TCJICCKOIIa




11.7

I'maz kak onrudeckas cucrema. biauzopykocts u

JAJIbHO30PKOCTh
118 Paznoxenue 6enoro ceera B crektp. OnbiTel HeroTOHA.
' CnoxxeHue cieKTpaibHBIX IIBETOB. Jlucnepcus ceera

[IpakTuueckue padbOTHI:
HccnenoBanne  3aBUCHUMOCTH  yrjia  OTPaXKCHUS
CBETOBOTO JIy4a OT YIJIa MaJICHHUS.
N3ydyenne xapakTepuCTHUK H300paxxeHHs MpeIMeTa B
IIJIOCKOM 3€pKalie.
HccnenoBanne  3aBUCHUMOCTH — yrjla  MPEJIOMIICHHUS
CBETOBOTO Jy4a OT yIJia MaJeHus Ha TPAHHULIE «BO3yX —
11.9 CTEKJIOM.
[Monmyyernne wu300paXeHUH C MOMOILNBIO COOHMparomieit
JIH3BI.
Omnpenenenre (OKYCHOTO PACCTOSHHUSI W ONTHYCCKOU
CHJIBI COOMpAIOIIEH TNH3HI.
OMBITHI 110 PA3T0KEHUIO OEJIOT0 CBETa B CIEKTP.
OnpITBl MO BOCHPHATHIO IIBETa MPEIMETOB MPHU UX
HAOJIIOICHNN Yepe3 LIBETOBBIE (PUIIBTPHI
®dusnueckue sBieHUS B mpupoje: 3atmenus ConHia u
11.10 JIyHbl, 11BeTa Tel, ONTUYECKHE SBJICHHS B aTMocdepe
(uBeT HEOa, pedpakius, paxyra, MUPax)
T TexHuueckue YCTpOMCTBA: OUKH, MEPUCKOIIL,
' (dboToanmapar, ONTHIECKHUE CBETOBO/IbI
KBAHTOBGIE ABJIEHUA
121 Oneitel Pezepdopna u mmaHeTapHass MOJENb aTroMa.
' Mogens aroma bopa
192 Hcnyckanne u moryionieHue cBera aToMoM. KBaHTHI.
. . JInnenyaTele CIIEKTPHI
12.3 PannoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenue aromHoro sigpa. HyknonHas wMoaenb
. aTOMHOTO siapa. M30Tomnbl
s PannoaktuBHbie TpeBpamenus. [lepuwon momypacmnana

ATOMHBIX AICP




SAnepHble peakuny. 3aKOHBI COXPaHEHUS 3apsI0BOrO U

12.6
MacCOBOTO YHCell
12.7 DHeprus CBI3U aTOMHBIX s7iep. CBsA3b MACChl U SHEPTUU
128 Peakuuu cunte3a u aenenud saep. MICTOUHUKY 3HEpTUH
' ConHua u 38€311
129 Snepnas osHepreruka. JlelicTBHE  paJMOAKTUBHBIX
' U3JIy4CHHI Ha )KUBbIE OPTraHU3MBbI
[IpakTuueckue pabOTHI:
HaGmroieHne CIUIOMIHBIX ¥ JIMHEHYATBIX CIIEKTPOB
12.10 U3JIy4YCHHUS.
HccnenoBanne TpeKOB: M3MEPEHHUE SHEPTUU YaCTHULIBI
0 TOPMO3HOMY TyTH (110 hoTOrpadusm).
W3mepenune paanoakTHBHOTO GoHA
®dusnueckue SBIEHUS B MPUPOJIE: ECTECTBEHHBIN
paaIuoOaKTUBHBIN ¢oH, KOCMHYECKHE Ty4H,
12.11 PaAMOAKTUBHOE U3JIyYCHHE HPUPOJHBIX MHUHEPAIOB,
JEHCTBHE PpAJMOAKTUBHBIX MW3JIy4YEHUH HAa OpraHu3M
YyeJnoBeKa
1212 TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

VHJUBHIyAJIbHBIN JO3UMETP, Kamepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOHN OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0paszoBanusi Ha ocHoBe ®PT'OC

[lonnmanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
U TO03HAaBa€MOCTH SBJIICHUH IPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremooOpasymoomeid poaun (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUU
(UBUYECKUX 3HAHMK U WX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIJIAJE POCCHUICKUX U 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
crocobe CyIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BemlecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN
B OKPYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWMCTBA

(mpu3HaKH)

Brnanenne ocHOBamMM TOHSTUWHOIO armapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU W UCIOJB30BaHUE UX JUISl pelIeHHs] Y4eOHBIX 3ajady;
YMEHUE XapaKTepu3oBaTh CBOMCTBa Tel, (U3UYECKUE SBICHUS U

MMpONHECChI, UCIIOJIb3Ys (I)YHZ[aMeHTaJ'IBHBIe " OMIIUPHUYCCKUC 3aKOHBI

YMeHNe OIMCHIBATh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

HCTIONB3Ys PU3UIECKUE BETUIHHBI

Brnanenne ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YYETOM
coOrofieHus MpaBuiI 0€30MacHOr0 TpyAa: HaONMroAeHUE (QU3HUECKUX
SIBJICHUMN:

YMCHHUEC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJILHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCBHIBATH X0
OIBITA U 3aIMCHIBAT €r0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBObI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHUH (PM3UUECKUX BEITUUNH:
yYMEHUE IUIaHUPOBATH HM3MEPEHHs, CaMOCTOATEIIBHO CcOOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HMHCTPYKIUH, BBIYUCIATH
3HA4YEeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOKHBIX  HKCHEPUMEHTAIbHBIX  MCCIEJOBAHUM;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY H
OPOBOJIUTh  MCCIEJOBAaHUE IO  HMHCTPYKLUUH,  IPEICTABIATH
MOJTyYCHHBIE 3aBUCHUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIHIl H
rpaMKoOB, YUYUTHIBATh [TOTPELIHOCTH, J€JIaTh BHIBO/IbI IO PE3ysIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myecKkux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAsi MOJIeJb aTOMHOIO sijipa) U yMEHHE NPUMEHATh UX IS

00BsicHEHUS PU3NYECKUX MTPOLIECCOB

YMmeHne oOBACHATh (PU3NUECKHE TPOIECCHl U CBOMCTBA TN, B TOM
4yucji€ W B KOHTEKCTE CUTyalUld MPAaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (PU3UUECKUX

SIBJICHHH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIECTIN

YMenue pemath pacué€rHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCMONB3ys 3aKOHbl U (OpPMYJbl, CBS3bIBAIOIINE (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allUCHIBATh KPAaTKOE YCIOBHE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (HOPMYIIBI,
HEo0XoauMBbIe I €€ pelIeHus], UCIOJIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMpOBOANTH pvaéTI)I N OOCHUBATH PCATUCTUYHOCTDL IIOJTYUCHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

(bu3nYeCcKOi BEeTNYNHBI, TOTYYEHHON NPU PELICHUH 3a1auu

YMmenune XapaKTCPU30BaTb  IMPHUHIMIIbLI HeﬁCTBHSI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 MX OIMUCAHUIO, UCIIOJIB3YyA 3HAHHUA O

CBOMCTBaX (I)I/I3I/ILICCKI/IX SBICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘{eCKI/IC




3aKOHOMEPHOCTH

10

YMeHue HWCHoJb30BaTh 3HAHUS O (PU3MYECKUX SBICHUAX B
NOBCETHEBHOM JKM3HM Juid  oOecriedeHust O€30MacHOCTH  IpH
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUsS 370pOBbsI M  COONIONCHUS HOPM
HKOJIOTMYECKOro IOBEJCHUS B OKpYXKalollel cpeze; MOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIE30BaHUA

11

OneIT TIOHWCKa, TPeoOpa3oBaHUs U MPEACTaBICHUS HH(DOpMAIMH
bu3NYeCKOro coJep)KaHus C HCIOJb30BAaHUEM HH(DOPMAIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHUI; YMEHUE OLEHHUBATH JTOCTOBEPHOCTH
MOJlyYeHHOW WHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIONIOJTHUTENbHBIX ~ WCTOYHUKOB, yYMEHHUE  MCIIOJb30BaTh  MPHU
BBIMIOJTHEHUH y4YEOHBIX 3aJaHUil HAYYHO-TOMYJSIPHYIO JIUTEpaTypy
(UBUYECKOTO COJEpKaHMsI, CIIPABOYHBIE MaTepHalIbl, PECYpChl CETH
WutepHner; BrnageHue 0a30BBIMM  HaBBIKAMU  NpeoOpa3oBaHUs
uHpopManMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIpYryl0; YMEHHE
co3laBaThb COOCTBEHHBbIE IUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX MCTOYHUKOB




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA OI'J I1O

OU3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 MEXAHUYECKHUE ABJIEHUA
{1 Mexannueckoe aBukeHue. MarepuanbHas Touka. (Cucrema  OTCuéra.
' OTHOCUTENBHOCTD IBUKCHHUS
PaBHOMepHOE U HepaBHOMepHOE JABHKeHUE. CpenHss ckopocTb. Popmyna s
1.2 BBIUHCIICHHSI CPETHEU CKOPOCTH: V = S/t
PaBHOMEpHOE NPAMOJIIMHEMHOE JBUKEHHUE. 3aBUCHUMOCTh KOOPAMHATHI T€ja OT
BPEMEHHU B CIy4yae paBHOMEPHOT'O MPSIMOJIMHEWHOTO IBUKEHUS:
13 (1) =x,+vt
['paduiky 3aBUCUMOCTH OT BPEMEHH IS MPOEKIUU CKOPOCTH, MPOCKINU
NepeMENIeHs, IyTH, KOOpPAMHATBl NP PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUU
3aBUCHUMOCTh KOOpPJIMHATBl T€jJa OT BPEMEHU B CiIy4ae PaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO JIBU>KEHHUSL:
1
Sl =v,, #1+a,* ;
2
@opmynsl UId NPOEKLUUU IEPEMEIICHUs, NMPOEKIMH CKOPOCTH U IPOEKLHHU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKECHUMU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('() =Upy T4, 1,
a,(f) =canst,
szz - lez =2a,s,
I'paduku 3aBUCHUMOCTH OT BpPEMEHM MJi NPOEKLUUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, NPOEKLUHU IE€PEMENIEHUS, KOOpAUHATHl IIPpU PaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JABUKEHUU
CBobonHoe mageHue. GopMyIibl, ONUCHIBaONIME CBOOOAHOE MajJE€HUE Tela Mo
s BEePTUKAIM (IBHKEHHE Tela BHHM3 WJIM BBEPX OTHOCHTEIBHO MOBEPXHOCTU
' 3emnu). ['paduxu 3aBUCUMOCTH OT BpeMEHH /s MPOEKLUUU YCKOpPEHHS,
NPOEKIMM CKOPOCTH M KOOPAMHATBI NpPU CBOOOJHOM TMAaJeHUM Tejla 110




BEPTUKAIH

CkopocTh pPAaBHOMEPHOIO JIBWJKEHHUS Tejla 10 OKpyxkHocTu. HampaBnenue
CKOpOCTH.

@opmyiia JIsI BBIYUCIEHHS CKOPOCTH 4YE€pPe3 pajnyC OKPYKHOCTH U MEPUOJ

oOpareHus:
2nR
=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBiieHue I€HTPOCTPEMUTENHLHOTO

yckopeHusi. @opmyiia sl BBIYUCICHHS YCKOPEHUS:

1.6
2
a. — L
“ R
dopmyia, cBSI3bIBAIOIIAs IEPUOJ] M YACTOTY OOpaleHUS:
1
V==
T
Macca. IInotHocTs BemecTBa. @opMyia I BBIYMCIECHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuurHa. CloxxeHue cui
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha
TEJI0
B3aumopneiicteue tein. Tpernii 3akoH HeroTona:
1.11 FE—:-I = _P-l—:-E
1> TpeHne nokos U TpeHUe cKoabxkeHus. Dopmyna 17 BEIYUCICHUS MOYJIS CHIIBI

TPCHUS CKOJILXKCHUA:




1.13

F_=u-N

Hedbopmamus Ttena. Ymupyrue u Heympyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

My -1,
F=Gg. 1 _2
R2
Cuita TskecTH. Y CKOPEHHE CBOOOIHOTO TTaIeHHSL.
®dopmyna ISl BBIYMCIIEHUS CUIIbI TSDKECTU BOJIM3U MoBepxHOocTH 3emiu: F = mg.
JIBmkenne riaHet Bokpyr Comnna. ITepBas KocMu4ecKast CKOPOCTb.

HesecoMocTs u neperpysku

1.15

Hmmynse Tenna — BeKTOpHas pu3ndeckas BeIMIMHA.
D=mi

Nmnynbe cuctemsl Ten. M3menenne uMiysnbsca. MIMImynbe cuiibl

1.16

1.17

1.18

3akoH COXPAaHCHUS UMITYJIbCa JIA SaMKHYTOﬁ CHUCTCMBI TCJI:
D=yl i,y =const
PeakTuBHOE ABHKEHHE

Mexann4deckas pa60Ta. CDOpMy.TIa JJI BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5cosc

Mexannueckas MOITHOCTb:

n=4
I

Kunernueckas u NMOTCHIMAJIbHAsA SHCPIrUs. q)OpMYJ'Ia JJIs1 BBIYHUCIICHUA

KMHETUYECKON YHEPTHMU:

HE)E
Ey ="

Teopema o kuHeTHUECKOU dHEeprun. Popmya I BBIYUCICHUS TOTEHIIMAIBHON




SHCPTHUHU TCJia, MOAHATOIO

Hang 3eMIIEH:

E,=mgh

Mexanndeckas OHEPIu-i:

E=E;+E p
119 3aKOH COXpaHEHUsI MEXaHUYECKOM aHeprun. Dopmyiia Jjisi 3aKOHA COXPAHEHUS
MEXaHUYECKOM PHEPIrur B OTCYTCTBHE CHJI TpeHUs: £ = const.
[IpeBpalieHne MEXaHUYECKOM SHEPTUU ITPU HAJIMYUU CHIIBI TPEHUA.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. Momenrt cunbl: M - FL
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[ToaBuxHbIN 1 HeTOABKHBIN O6510KU. KITJ[ mpocThix MexaHH3MOB,
n= Aﬂmm.ﬂ:aa
A‘S&I‘I:EHEEE&H
JlaBiienue TBEpIOTO TEIIA.
@opMyita JiIsl BBIYMCIICHUSI 1aBJICHHs TBEPIOTO Tena:
F
p= G
191 JlaBnenue raza. ATMOcepHOE aBICHHE.
' I'mapocratuyeckoe JaBI€HUE BHYTPH KUIKOCTH.
dopMyina 151 BBIYUCICHHUS 1aBJICHUSI BHYTPH KUIKOCTH:
P=P+Py,
1.22 3akoH [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. QPopMmyna Ajig ONPEAEICHUS BBITAJKUBAIOLIEH CHJIBI,
JIEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

Fap =PEV

Ycnopue nmapaHus Tena. [lnaBanue CYZAO0B U BO3YyXOIlJIaBaAHUC




1.24

1.25

Mexannueckue KoyiebaHus. AMIUIMTYIa, TEPHOJ M YacToTa KOJIeOaHHIA.

dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

MaremaTuueckuii U MNPYXUHHBIA MasTHUKU. [IpeBpalilieHue sHEpruud Mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeiHyxaeHHbIe KoeOanus. Pezonanc

1.27

1.28

Mexanuueckue BOJHBI. [IpomonbHble W mOnepedyHble BOJHBI. J[JIMHA BOJIHBI U

CKOPOCTB paCrpoCTPpaHCHUS BOJIHBI:

h=v-T

3By1(. FpOMKOCTb " BBICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHUIC

nByx cpell. IHdpa3Byk u yibTpa3ByK

1.29

Ipaxmuuecxue pabomol

W3mepenune cpenHed IMIOTHOCTH BEIIECTBA; apXHWMEIOBOM CHUIIBI; KECTKOCTH
NPYXKUHBL, KOIPPUIMEHTa TPEHUS CKOJIBXKCHUS;, PaOOThl CHJIBI TPCHHSI, CHJIBI
VIPYTOCTH; CPEIHEH CKOPOCTH IBUXKEHHsI OpycKka MO HAKJIOHHOM IUIOCKOCTH;
YCKOpEHUs Opycka MpW IBMKCHUH TI0 HAKIOHHOW IUIOCKOCTH; YacCTOThI M
nepuofa KojeOaHUl MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M Mepuoja
KoJie0aHUH TIPY)KHHHOTO MasTHUKA, MOMEHTA CHJIBI, ICHCTBYIOMIETO HA phIYar;
paboThl CHJIBI YIOPYTOCTH MpU TOABEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOABEME Ipy3a C TMOMOIIBIO MOBUKHOTO
Omoka.

UccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOU
YacTH TeJjla U OT IUVIOTHOCTH >KMJIKOCTH; HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CHUJIIbI
OT MacChl TeJa; CUJIbl TPEHUS CKOJBXEHUS OT CHJIBI HOPMAJILHOTO JAABJICHUS U OT
pO/ia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKHUHE, OT CTEIECHU
nedopmaluu IpyKUHBI;, YCKOPEHUsI OpycKa OT yrila HakJIOHa HAaMpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoaa
KOoJIeOaHW# TMPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH TMPY>KUHBI,
UCCJICTIOBAaHNE HE3aBHUCHUMOCTH TIEpHOJia KOJICOAaHW HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara

1.30

Qusuueckue s6leHUs 6 npupode: TPUMEPBl ABWKEHUS C Pa3IMUHBIMU
CKOPOCTSIMH B JKHBOW M HE)KMBOW MPUPOJIE, NIEUCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKEC, TMPUIMBBI W OTJIUBLBI, JABUKCHUC TIIIAHCT ConHeyHoM CUCTEMBI,




PEaKTUBHOE JIBU)KEHUE KUBBIX OPTaHM3MOB, pblYaru B TEJE YEIOBEKA, BIUSIHUE
aTMoc(epHOro HaBieHHUs Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHHUC, ceiicMUYEeCKUe BOJIHBI, HYHaAMH, 3X0O

Texnuueckue yCWlpOIZCl’I’lGCl.' CIIUAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPCHUA, OWUHAMOMETpP, IMOAIIMWIIHUKH, PAKEThI, pbIyar, HO,HBH)KHBIﬁ n

HGHOI[BH)I(HBIﬁ 6JIOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTHBIC MCXAaHU3MbI B 6BITy,

11 COOOILAOIIUECs] COCY/bl, YCTPOWCTBO BOJONPOBOJAA, THMAPABIMYECKH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMEeTp, HXOJOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHbBIE  TIOJIOKEHUS  MOJICKYJIIPHO-KMHETUUYECKOM  TEOPUU  CTPOCHHUS

2.1 BemecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIECTRA.
Kpucrannuueckue u amopdHble Tena

25 JBwxenue wyactury BemiecTBa. CBS3b CKOPOCTH  JBWXKEHHUS YacTHI[ C

' Temmeparypoil. bpoyHoBckoe aBumkenue, nuddysus

2.3 CMmauyuBaHue Y KalWJUISIPHBIC SIBIICHUS

2.4 TerioBoe pacuIupeHue U coxaTue

2.5 TennoBoe paBHOBECHE

"6 Buytpennss sneprus. Pabora u Teruonepenaua Kak CcHoocoObl HM3MEHEHUS

' BHYTPEHHEN YHEPTUU

2.7 Bunp! Teruonepegaun: TeIIONPOBOHOCTh, KOHBEKIIHS, H3TyUEHUE
HarpeBanue wu oxnaxaeHue ten. KoaumdecTBo  TEmIOTHL. Y AelbHast
TETIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPruu B TEIUIOBBIX IpOLECCax. YPABHEHUE TEIJIOBOTO
OanaHca:

2.9
O +0, +..=0
Ucnapenne u kxoHuaeHcanuda. V3mMeHeHHe BHYTPEHHEH SHEpPruuM B MPOLECCE

510 UCMIapeHusi M KOHAeHcauuu. KumeHwe IKHUIKOCTU. YenbHas TerjioTa

napooOpazoBanus: L = O/m




2.11

BraxxHocts BO3yxa

2.12

IInaBnenne u kpucrasmsauus. I3MeHeHMe BHYTPEHHEHW DJHEpPIUM IIpH

IJIABJICHUHU U KpUCTAJJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

2.13

2.14

2.15

2.16

2.17

BHYTpeHHSISI OHEPIUs CropaHus TOIJIMBA. y,Z[GJ'IBHaH TEIJIOTA CrOpaHus TOIIIMBA:
q=0/m

[Tpuntumne! padoTs! TermaoBsix Asuratenei. KI1I reroBoro asuraresns

Ilpakmuueckue pabomul

W3mepenune yaenbHON TEMIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJIUYECTBa
TEIUIOTHI, IOJYYEeHHOTO BOJONH KOMHATHOM TemmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIIyIIEH HarpeTblil IWIMHIP; KOJWYECTBA TEIUIOTHI,
OTJIaHHOI'O HAarpeTbhIM LMJIMHAPOM, IOCJIE OIyCKaHUS €ro B BOJY KOMHATHOM
TEMIIEPATYpPbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3/AYXa; YJEIbHOW TEIJIOTHI
IiaBieHus Jpga. MccnenoBaHue WM3MEHEHHs TeMIlepaTypbl BOXABL  IIPU
pa3JIMYHBIX YCJIOBHUSX; SIBJIEHUS TEIJIOOOMEHA NMpPU CMELIMBAHUU XOJOTHOW M

FOpr‘ICfI BOJIbI; IIpoLECCa NCIIapCHUs

Qusuueckue A6NeHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIIpHbIE
ABJIEHUSL B NPUPOJE, KPUCTAIIBI B MpHpoje, uznydeHue CoiHIa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera

Texnuueckue ycmpoticmea: KalWuUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAILIOB,
JKUJKOCTHBIM TEpPMOMETp, JaTUMK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TMUTPOMETpBI, IICUXPOMETP, MapoBas TypOWHA, ABUraTelb BHYTPEHHETO

CropaHus

3.1
32
33

34

SJIEKTPOMATHUTHBIE SABJIEHUA
OnexTpusanus Tei. /[Ba BUaa dJIEKTPUUECKUX 3apsioB
B3aumopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

SHCKTpI/I‘ICCKOC ITOJIC. HaHpﬂ)KéHHOCTL QJICKTPHUYCCKOI'O  IIOJIA. HpI/IHI_II/IH

CYTIEPIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu QJICKTPUYCCKUX 3apsaa0B. I[eﬁCTBHC QJICKTPUYCCKOTO IIOJIA Ha

SJICKTPHUYCCKUEC 3aps/ibl. HpOBO)IHI/IKI/I " JUDJICKTPHUKHU




ITocTosiHHBIN Ay1eKTpUYecKUil TOK. JleficTBus 3nexkTpudeckoro Toka. Cumia Toka.

Hanpsixenue.
3.6 I=q/t, U=A4/4
DJIEKTPUUECKOE COMPOTUBIICHUE. Y ACIBHOE INEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
33 3akon OMa aJis ydacTka aekrpudeckoit nenu: [ = U/R
[locnenoBarenbHOE COETUHEHUE IPOBOAHUKOB:
I =I,: U=U,+U,: R=R, +R,
1 1 1 2
3.9 [TapannenbHOE COEIUHEHNE TPOBOIHUKOB PABHOTO CONPOTUBIICHUS:
U=U;I=I+1;R=2.
2 2 ’
Cwmenranabie COeTMHEHUS TPOBOTHUKOB
PaboTa 1 MomHOCTh AnekTpuueckoro Toka. 4 = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenmna:
3.11 2
. O=I"-R-t
319 OmneiT Opcrena. MarHuTHOE TMOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHHM
MarHuTHOM MHAYKIIUH
113 MaruuTHoe 10J€ TMOCTOSIHHOTO MarHuta. B3aumMoaeicTBUe MNOCTOSHHBIX
MarHuTOB
3.14 JlelicTBME MAarHUTHOTO T0JIS1 HA POBOJHUK C TOKOM
3.15 Oneitel @apanes. SBnenune snekTpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ilpaxmuyeckue pabomuol
N3mepenne  2JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3UCTOpPA;  MOIIHOCTH
316 AIIEKTPUYECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.

HCCJ’IC}IOB&HI/IG 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAOMIETO B IIPOBOJHUKEC
(pC3I/ICTOpLI, naMnqua), OT HAIIPAKCHHA Ha KOHLIAX MPOBOJHHKA; 3aBUCUMOCTHU

COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHUKA, IIJIOMIAAN €TI0 IMOIIECPEUYHOTO CCUCHHA U




YAEIBHOIO COIIPOTUBIICHHUS.
ITpoBepka mpaBuia I JIEKTPUYECKOTO HANPSKEHUS NPU MOCIENI0BATEIbHOM
COCIMHECHUHU IIPOBOJHMKOB; IMPABWIA JUI CUJIbl JJIEKTPUYECKOIO TOKA IIPH

napajuieIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue sA6leHUs 6 npupoode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPraHU3MOB, MarHUTHOE TOJie 3eMJIH, IPEi( TMOIIOCOB,
POJIb MArHUTHOTO TIOJIST JUIsI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PeocTart,
CU€TUYMK  DIIEKTPHUUYECKOW  DHEPTUH,  AJIEKTPOOCBETUTENbHBIC  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
NPEJOXPAHUTENH, DIEKTPOMArHUT, OSJEKTPOJABUTATENb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DOnexkTpomMarHuTHbIe BOJHBL. [1IKkana 3meKTpoMarHuTHEIX BOJIH
3.20 JlyueBas monensb cBeta. IIpsimonnHeliHOe pacpoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus ceera
394 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTUYecKas cuia
' auH3el: D = 1/F
3.25 ['na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl
IIpaxmuueckue pabomoi
#i#Par#t#l3MepeHne ONTUYECKOM CHUJIbl coOMparoliel JIMH3bI;, (OKYCHOTO
paccTosiHUsL COOMpAroIIel JIMH3HI (10 CBOMCTBY PAaBEHCTBA pa3MEPOB MPEAMETa H
n300pakeHus], KOr/la MpeaMeT PacHoJoXKeH B JBOWHOM (oKyce), MmokazaTesns
3.26 MIPEJIOMJIEHUS CTEKJIA.
#i#Par#t#lccnienoBanne cBoiicTBa M300pa)KeHMsI, MOIYYEHHOTO C TOMOIIBIO
cobuparomiel JUH3bI, W3MEHEHUs (OKYCHOTO PACCTOSHHS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIja MPEIOMIICHHS CBETOBOTO Jiyya OT YIJia MajeHus Ha
TPaHUIIE «BO3IyX — CTEKIIO»
327 Qusuueckue aenenusi 6 npupode. 3arMmenHuss ComHua u JlyHel, 1Berta Teu,
' ONTUYECKUeE sBJIEeHUs B atMochepe (1BeT HeOa, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (QoToannapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBGIE ABJIEHUA




PagnoaktuBHOCTH. Anb(da-, Oeta-, ramma-uznyyenus. Peakiun anbda-u Oera-

4.1
pacmajna

4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [Lranerapnas Mozenb atoma

4.3 CoctaB aroMHOTr0 sifjpa. M3oTornbl

4.4 [Tepuon monypacmnana aTOMHBIX sSIAEP

4.5 SlnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue s61eHUs 6 Npupode. ©CTECTBEHHBIM PAJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHUE MPUPOJIHBIX MHUHEPAJIOB,
JIEUCTBHUE PAJMOAKTUBHBIX M3TyYEHUN HA OpPraHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, UHANBUIYAbHBIA TO3UMETpP, KaMmepa

BI/IJ'IBCOHa, sAACpHasd SOHCPreTuKa




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» dusuka: 7-# kiacc: 6a30BbIN YpOBEHB: YUeOHHUK; 3-€ U3AaHue, mepepadoTaHHOe
[Teprpimkun .M., BanoB A.. Axunonepnoe obmectBo «M3narensctBo «lIpocBemenuey
» dusuka: 8-if kiacc: 6a30BBIN YPOBEHD: YUCOHUK; 3-€ U3IaHue, TIepepadoTaHHOE
[Tepeimkun M.M., BanoB A.l. AxunonepHoe oo6mectBo «M3narensctBo «IIpocBemenue»
» dusuka: 9-i kiacc: 6a30BBI YpPOBEHD: YUCOHUK; 3-€ U3IaHue, TIepepadoTaHHOE
[epoimkun .M., I'yrauk E.M., UBanoB A.W. u ap. AkuinoHepHoe 00111eCTBO
«M3natenscTBO «IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

Metoauueckue pekomeHaanuu. bazoBelil ypoBeHs. 7-9 knaccol (k yueOHuKy [lepoiikuna

A.B.u np.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

o ®depnepanbHblil mopTan «Poccuiickoe odpasoBanuex» http://www.edu.ru

e Poccuiickuii mopran oTkpsiToro oopasoBanus http://www.openet.edu.ru

e [ludponoii obpazoBaTenbHbIi pecypc. IHHOBallMOHHBIN 00pa30BaTeNIbHbIN

uHTepHeT-pecypc.http://yaklass.ru — SIKnacc.

e OI'>-2025: 3amanus, oTBeTHI, pemenus. https://oge.sdamgia.ru/


http://www.edu.ru/
http://www.openet.edu.ru/

