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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo ¢u3uKe Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHMsI COCTaBJICHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC 00O, a Ttakke ¢ ydéToM
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIeNwu mpenojaBaHus y4eOHOTO
npenmeta «Pu3nKa.

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJIOXEHUI M TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke € ydeToM
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIMUHU IpenojaBaHusl y4eOHOro
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe ~— HampaBieHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpPTraHU3alMI0 H3Yy4eHUs (QHU3MKH Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3uKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaraM  OOydeHHs, a  TakkKe  MEXKIPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMs.

[Iporpamma mo (u3mMKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOTro marepuana Mo rojaam
o0ydeHust (1Mo Kiaccam), NpeajaracT MPUMEPHYIO IMOCIEI0BATEIbHOCTh HM3YUYCHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKAaHUS U Yy4YeTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma o ¢usuke pazpaboTaHa C LENTbI0 OKa3aHH METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

Ou3znKa SBISETCS CUCTEMOOOPA3YIOIIUM /ISl €CTECTBEHHOHAYYHBIX YUeOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosorueii, actpoHomMuerd U Qundeckoil reorpadueill, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, TPEAOCTABISET HambOosee SICHbIe 00pa3lbl MPUMEHEHHs HAay4yHOTO METO/a
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

OpnHa u3 TNaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuliero oopazoBaHus
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOHM TIPaMOTHOCTH M HUHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMPEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMITETEHTHOCTSIMH, XapaKTePH3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

® Hay4HO OOBSICHSTH SIBICHUS,

® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;

® UHTEPIPETHUPOBATH JAHHBIE U UCIOJIH30BATh HAYYHBIE JTOKA3ATEILCTBA ISl TIOTYIEHHS

BBIBOZIOBY.
[lenu wm3yueHuss (QU3MKUM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
KOHIICTIIIUH TIpernoiaBaHus ydeOHoro mpeaMera «DPusnka» B 00pa3oBaTeIbHBIX OpraHU3aIMIX
Poccuiickoii @enepariuu, peaan3yonX 0CHOBHbIE 00111e00pa3oBaTeIbHbIE POTPAMMBI.
[enu nzydyenus pusuku:
e [puoOpeTeHHe HHTEpeca M CTPEeMJICHHs OOYy4aloImMXCsl K HAyYHOMY H3yYCHMIO
MPUPOJIBI, PA3BUTHE UX WHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEIACTABICHHA O HAYYHOM METOJe TO3HaHWs © (QopMUpOBaHHE
UCCIIEIOBATEIILCKOTO OTHOIIIEHHS K OKPY)KAOIIIM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa N3yuYeHUs] OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE NPEACTABICHUN O PONH (HUIUKHU JIUISI PAa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH;



® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHanbHOMI
JIeSATeTLHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K JaJIbHEHIIIEMY 00YUEHHUIO B 3TOM
HaTPaBIICHUU.
JloctuxeHne S3TUX Ieliell mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 00ECIICUNBACTCS PEIICHHEM CICAYIOLINX 3a1a4:
e npuoOpeTeHHe 3HAHUA O JAUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e nnpuoOpeTeHHe YMEHUH ONHCHIBAaTH W  OOBACHATH (PU3UYCCKUE SBICHHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;
® OCBOCHHME METOJOB pELICHUS MPOCTEHIINX pacueTHBIX 3a/ad C HUCHOJIb30BaHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;
® pa3BUTHEC YMEHUU HaONIONaTh TMPUPOIHBIC SBICHUS W BBINOJHATH  OIBITHI,
nabopaTtopHble pa0dOThl M IKCIEPUMEHTAIBHBIC HCCICNOBAaHUS C HCIOJIb30BaHUEM
U3MEPUTENIbHBIX TPUOOPOB;
® OCBOCHHE IMPUEMOB pPabOTHl ¢ WHPOpPMAIUEH (U3MUYECKOTO COICpIKAHUS, BKIIOYAS
UH(GOPMAIIMI0O O COBPEMCHHBIX JIOCTIDKEHUSX (HU3MKH, aHAIU3 W KPUTHUYECKOE
OlLICHUBaHHE WH(OPMALINH;
® 3HAKOMCTBO cO cepamu mpodeccnoHATBLHOMN ACSITETLHOCTH, CBSI3aHHBIMU C (DU3HKOM,
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTIKEHUSX (U3MUYECKOM
HayKH.
OO1iee ynclo 4acoB, pEKOMEHJAOBAHHBIX NJIS M3Y4YeHUs (U3UKH 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 HEJIEII0).

[Ipennaraemerii B mporpaMme mo (Qu3UKE MepedyeHb JabopaTOpHBIX pabOT M OIBITOB
SBIISICTCSA PEKOMEHAATENIbHBIM, YUUTENb JeaeT BHIOOp MPH MPOBEACHUN Ja00paTOPHBIX padoT U
OTIBITOB C YU4ETOM MHIUBUIYAIBHBIX OCOOCHHOCTEH 00yYarOINXCs, CIICKA SKCIIEPUMEHTAIBHBIX
3aJ]JaHUH, Mpe/iIaraeMbIX B paMKax OCHOBHOT'O F'OCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COJAEP/KAHUE OBYYEHUA

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

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3HYECKUE SABICHUSA: MEXaHUYECKHUE,
TEIJIOBBIE, FEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenWUMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemnocTs u3mMepenuii MexxayHapoHas cCUCTEMa €IUHUII.

Kak ¢usuka m apyrue ecTecTBeHHbIE HAyKHM H3YydaloT Mpupony. EcrecTBeHHOHAay4YHBIH
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHeHue HalmogaemMoro seiaeHus. Onucanue
(U3NUECKUX SIBICHHUH C TIOMOLIBIO MOJAETICH

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBbIE SIBJICHMSL.

2. ®usnueckue NpuOOPHI U MpOLEAYypa NPSAMbIX U3MEPEHUN aHATOTOBBIM M IU(POBBIM

npudopom.

Jlabopamopnwsie pabomot u onvimel.

Omnpenenenne 1EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenue paccTOsTHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPJOTO TENa.
Onpenenenue pasMepoB MaJbIX TEI.
W3mepenue TemmepaTypbl IpH IOMOLIM UAKOCTHOTO TEpPMOMETpa M JaTyuKa
TEMIIEpaTyphl.
6. IIpoBeneHue wuccieqoBaHUS MO MPOBEPKE TUIOTE3bl: AAIBHOCTh MOJETA IIAPUKA,
MYLEHHOTO TOPU30HTAJIbHO, TEM 00JIbIlIE, YEM OOJIBbIIIE BHICOTA ITIyCKa.
IlepBoHauya/IbHBbIE CBEICHUS O CTPOCHHUHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI 4YaCTUI[ C TEMIEpaTypoOi.
bpoyHnoBckoe paBmxkenue, auddysus. B3aumoneicTBHe 4YacTHIl BEIIECTBA: MNPUTSDKEHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH M  TBEPABIX
(kpucTayinyeckux) Teia. B3anMocBsA3b MEXIy CBOMCTBaAaMM BEIIECTB B pPa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HaOmroneHue OpOyHOBCKOTO JTBUKECHHUSI.

2. Habmopenue nudpdysun.

3. HalGmioneHnue siBieHUN, OOBSICHSIOMMXCS MPUTSHDKEHUEM WU OTTAKMBAHUEM YacCTHI]

BEILECTBA.

Jlabopamopnuvie padbomot u onvimol.

1. OueHka AMaMeTpa aToMa METOJIOM PSAJIOB (C UCHOIb30BaHUEM (oTorpaduii).

2. OnbIThl 1O HAOJIIOACHUIO TEIIJIOBOTO PACIIMPEHHs ra30B.

3. OmnbIThl MO 0OHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

J{BMKeHHe U B3aUMOACHCTBHE TeJl.

Mexanndeckoe nBMkeHHE. PaBHOMEpHOE W HepaBHOMEpPHOE JBHKEHHE. (CKOpPOCTE.
Cpenssist cKopocTb ITPY HEPAaBHOMEPHOM JBUKEHHUH. PacdeT myTH ¥ BpeMEHU IBUKEHUS.

SlBnenve wHepruu. 3aKOH WHEPIWU. B3aummonelcTBHEe TeNl Kak NpPUYWHA W3MEHEHUS
CKOPOCTH JBHMXKEHHMsS Tel. Macca kak mepa uMHEpTHOCcTH Tena. IlnotHocTe BemectBa. CBA3b
IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00beMa BEIIeCTBa.

uhwnNE



Cwia Kak XxapakTepucTuka B3aumojenctBus Tten. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenne cuibl ¢ NOMOIIBI JWHAMOMeTpa. fIBieHHe TArOTeHHs W cuia Tsokecth. Cuna
TSXKECTH Ha Jpyrux riaHerax. Bec tenma. HeBecomocth. CroxeHue Cuil, HalpaBiICHHBIX 10
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Hablnronenrne MexaHU4ecKoro JBUKEHUS Tea.
H3mepeHne ckopocTy MpSIMOIMHEHHOTO ABM)KESHHUS.
HaburoneHue sBjaeHUs] MHEPLUH.
Habmroienue n3aMeHeHus: CKOpocTy MPH B3aUMOJICHCTBUH TEIl.
CpaBHeHHME Macc MO B3aUMOJCHCTBHUIO TEJl.
CrnosxeHue cuil, HalpaBJICHHBIX 110 OJTHOM MPSMOH.
Jlaﬁopamopnue padomul u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B HKHJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWJIS U TaK Janee).
2. OmpezneneHue cpelHENd CKOPOCTH CKOJbXEHHUS OpycKa WIM IIapHKa 10 HAKJIOHHOMN
MJIOCKOCTH.
Ornpezenienne mI0THOCTU TBEPOTO Tea.
4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (Aeopmariiu) Ipy>KHHBI OT
IIPUJIOKEHHOM CHJIBI.
5. OmnbIThl, AEMOHCTPUPYIONINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Tella U
XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEH.
JlaBJjieHre TBEPABIX TeJl, JKMIKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIICHUS U YBEJIIMUCHHUS 1aBiieHus. JlaBieHue raza. 3aBUCUMOCTh
JaBJeHUs ra3a oT oO0bema, Temneparypsl. Ilepenava naBneHus: TBEpAbIMU TEAMU, KUAKOCTIMU
u razamu. 3akoH I[lackans. [TneBmMarnueckue mMamuHbl. 3aBUCUMOCTDH JABICHUS KUIAKOCTH OT
ryounsl.  ['mppocratmdeckuii  mapagokc. CooOmarommecs  cocyasl.  ['mapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpUuuHBI CylIecTBOBAaHUS BO3AYITHON
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Telo. BrlTankuBaromias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPaTYpHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronyecs: Cocy/sl.

I'mppaBnnyeckuii mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIECH CUIIBI BECY BEITECHEHHOM KUIKOCTH.

8. VYcioBue IMIaBaHWs TeN: IUIaBaHWE WM TIOTPY)KEHHE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS TUIOTHOCTEHN TeNa U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BoJie OT 00bEMa MOTpy:KEHHOHN B JKUIKOCTh
YacTH TeJa.

2. OmnpeneneHue BBITAJIKUBAIOUIEH CHJIbL, JEHCTBYIOLIEH Ha TeNo, MOTPYXKEHHOE B
YKUJIKOCTb.
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3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECA CHJIBIL, JEHCTBYIOLIEH HA TEJIO B
AKUIKOCTH, OT MAcChl Tela.

4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUJIBI, TEHCTBYIOLIEH Ha
TEJO B KUJIKOCTH, OT 00bEMa MOrpyKEHHON B JKUIKOCTh YaCTH Te€Jla U OT IIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYHMPOBAHHME JIOJAKH U OIpeAesieHHe €€
IPY30I0ABbEMHOCTH.

PaGora u MOIIHOCTH. DHEpPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HakKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXaHHKH.
Koadpdumuent mnonesnoro peiictBus (manee — KIIJ[) mpocTteix mexanu3moB. IIpocTsie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanudeckass sHeprud. Kunerndeckas M mnoTeHUMalibHas sHeprus. [IpeBpamenue
OJIHOTO BU/1a MEXaHUUYECKON 3HEPTUHU B APYroil. 3aKOH COXpaHEHUS PHEPIHUH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue pabOTHl CUJIbl TPEHUS INPU PABHOMEPHOM [IBUKEHUM Tejla II0

TOPU30HTAJILHON TOBEPXHOCTH.

2. MUccnenoBanue yciaoBui paBHOBECHS pblyara.

3. Hsmepenune KII/l HaKIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOU SHEPIHH.

8 KUIACC

TenioBbie SIBJICHUS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOM Teopun CTpOoeHHs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJI. OmnbITbl, NOATBEPKIAIOLINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOT0 COCTOSHUM BemecTBa. Kpucramiueckue u
amopdusie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUIAKOCTEH U TBEPBIX TEJl HA OCHOBE MOJIOKEHU M
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayumBaHWE M KanWUIApHbIE siBleHUs. TemioBoe
pacuImpeHme u cxxartue.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JABW)KEHHUS YacTHILL.
Buaytpennsass osHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH DJHEpPruu: TeIuionepeaadya u
coBeplreHre paboThl. Bupl Teronepenaun: TeriIonpoOBOAHOCTh, KOHBEKIIUS, H3ITYYECHHUE.

KonuyecTBo TemnoTel. YenpHas TEMJIOEMKOCTh BEIIECTBA. Te€MI000MEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAIITMYECKHUX
BEIIECTB. YJeNbHas TemioTa IaBieHus. [lapooOpa3oBanue u koHjeHcanus. Mcmapenue.
Kunenue. YnaenbHas Temnora mapooOpa3oBaHHs. 3aBUCHMOCTb TeMIEpaTypbl KHUIIEHUS OT
aTMOC(hEepHOTO JaBJICHHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpuatmmner padoter TemnoBeix aBurareneit KIIJ[ temmoBoro nurarens. TeroBbie
JIBUTATENIH U 3aIUATA OKPYXKAIOMIEH CPEIbI.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUHU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO JBUKECHHUS.

2. HaGmoaenue muddysun.

3. HaGnronenue siBneHUI cMauyuBaHUS M KAWL PHBIX SBICHUH.



4. HabmoaeHue TenaoBOTro pacIupeHus Tel.
5. H3meHeHue naBieHus raza npu U3MEHEHUU 00bEMA U HarpeBaHUU WM OXJIAXKICHUU.
6. IlpaBuia usmepeHus TeMIepaTypsl.
7. Bunel remionepenayu.
8. OxJaxaeHue Npu COBEPILIEHUU padOTHI.
9. HarpeBanue rpu coBepiieHUU paOOThl BHEIIHUMHU CHIIAMHU.
10. CpaBHeHuE TEMIOEMKOCTEN Pa3InYHbIX BEILIECTB.
11. HabGmroieHue KuneHusl.
12. HabmroieHue moCTOSIHCTBA TEMIIEPATyPhI MPH TUIaBJICHUH.
13. Mogenu TEeIUIOBBIX JBUTATEIICH.
Jlabopamopnwvie padbomot u onvimeol.
OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUSL.
OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThI 10 HAOJIOEHUIO TEIIOBOTO PaCIIMPEHUS Fa30B, )KUJIKOCTEN U TBEPABIX TE.
Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.
OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTb JaBJIECHUS BO3AyXa OT ero o0béMa u
HarpeBaHus WINA OXJIaKICHUSI.
6. IlpoBepka rumoTe3pl JIMHEHHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

7. HaOmropenue u3MeHeHHs] BHYTPEHHEH 3HEpPrHM Tella B pe3ysbTare TeIulonepenadn 1

paboThl BHEITHUX CHII.

8. HccnenoBanue siBJeHHS TEIIIOOOMEHA MTPHU CMEIIMBAHUH XOJIOJHON U ropsYeil BOJIBI.

9. OmnpeneneHue KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH IMpH TEIUIOOOMEHE C

HarpeTbIM METaJNIMYECKUM LIUIHHIPOM.

10. Onpenenenue yeiabHON TEIIOEMKOCTH BELLIECTBA.

11. ccnenoBanue npolecca uCIapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIAXKHOCTU BO3yXa.

13. Onpenenenue yeiabHON TEIUIOTHI IUIABJICHUS JIbJIA.

DJIeKTpHYeCKHe 1 MATHUTHBIC SIBJICHHS.

Onexktpuzanus Tena. J[Ba poja aNeKTpUYECKUX 3apsioB. B3aumonelcTBue 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aMMOJICHCTBMS 3apsDKEHHBIX TNl OT BEJIMYMHBI
3apsJI0B U PaCCTOSTHUSL MEXKTy TEIaMH).

Onexrpuueckoe nose. Hanpsox€HHOCTh 2nekTpuueckoro noss. lIpuHnun cynepnosunyu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu a5eKTpUYeCKUX 3apsioB. DJIEMEHTAPHBIM 3JeKTpuueckui 3apsan. CrtpoeHue
aTtoMa. [IpoBOITHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

ONEKTPUYECKUH TOK. YCIOBHMS CYIIECTBOBAHHS JJIEKTPUYECKOTO TOKa. McTOUHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckasd uenb. Cuna Toka. OJnekTpuyeckoe HampsbkeHue. ComnpoTHBIEHHE
IIPOBOJHMKA. YJIEIIbHOE CONPOTUBJIECHME BemiecTBa. 3akoH Owma Uil ydacTka LEMu.
[TocnenoBarenbHOE U MapaieIbHOE COEUHEHHE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTH AJIEKTpUYECKOro ToKa. 3akoH Jxoyns—JIeHma. Dnekrpuyeckue enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

ITocrositHHBIE MarHuTHL. B3auMozeicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOe MoOJe€.
MaruautHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
AIIEKTPUYECKOr0 TOKA. [I[puMEeHEHNE ANEKTPOMAarHuToB B TEXHUKE. /[eficTBME MarHUTHOIO MOJIS
Ha T[POBOJHUK C TOKOM. OJEKTPOJABHUraTeslb IOCTOSHHOrO Toka. lcnonb3oBaHue
JIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.
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Oneitel  @apagness. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. IlpaBuino  JleHna.
OnektporedHeparop. CrocoObl TONYYECHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHUH.

Hemoncmpayuu.

DneKkTpusanus Ted.
JIBa poJia aEeKTPUYECKUX 3apsS 0B U B3aUMOJCHCTBUE 3apyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.
DJIeKTpOCTaTUYECKask UHIYKLIHS.
3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.
[IpoBOIHUKY U AUBIIEKTPUKH.
MoenupoBaHUE CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.
M cToYHMKM TOCTOSIHHOTO TOKA.
JleficTBUS 3IEKTPUYECKOTO TOKA.
. DINEKTPUUECKUN TOK B KUJKOCTH.
. "'a30BbIii pazps.
. 3sMepeHune cuiibl TOKa aMIIEpMETPOM.
. I3mepeHne 31eKTpUYECKOro HalpsiKEHUs: BOJIbTMETPOM.
. PeoctaT 1 MarasuH conpoTUBIIECHUN.
. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.
. MopenupoBaHue HEBO3MOKHOCTH pa3AeJICHUs IOJICOB MAarHUTA.
. MozenvpoBaHue MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe moJje Toka. JJIeKTPOMAarHur.
. JleficTBME€ MarHUTHOTO OJIL HA MPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.
. OnbiTel Dapajes.
. 3aBUCUMOCTH HaIpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCIOBUW €r0 BOSHUKHOBEHHS.
25. DnekTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopnwvie padbomut u onvimol.
OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIUHU TNl MHAYKIUEH U PU COMTPUKOCHOBEHUH.
HccnenoBanue 1eCTBUS IIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.
CoOopxka u mpoBepka padOThI AMEKTPUIECKOH €M MOCTOSHHOTO TOKA.
W3mepeHne u peryaupoBaHue CHIIbI TOKA.
N3mepenne u peryaupoBaHue HapsHKCHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 pe3UCTOp, OT COMPOTUBIICHUS
pe3ucTopa U HampsHKEHHs Ha pe3UCTOope.
7. OneITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JEKTPUYECKOTO  CONMPOTHUBIICHMS
MPOBOJIHUKA OT €0 JIJIMHBI, TIJIOMIAIX TOTIEPEYHOTO CEYCHHS U MaTepHara.
8. IlpoBepka mpaBmiIa CIIOXKEHUS HANPSHKEHUW TPHU TOCIEI0BATEILHOM COCIUHEHUH
JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBwiia JyIsi CHIIBI TOKA TIPH MApauIeIbBHOM COSTMHEHUH PE3UCTOPOB.
10. Onpenenenue pabOTHI ANIEKTPUIECKOTO TOKA, HIYILETO Yepe3 Pe3UCTop.
11. OnpeneneHre MOITHOCTH JIEKTPHUECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCHMOCTH CUJIbI TOKA, UAYLIETO Yepe3 JIAMIIOUKY, OT HaIpsHKEHUS
Ha HeWl.
13. Onpenenenue KIIJ[ narpeBatens.
14. VccnenoBanne MarHUTHOTO B3aMMOICHCTBHS TTOCTOSTHHBIX MarHUTOB.
15. I3ydyeHne MarHWTHOTO TIOJII TIOCTOSIHHBIX MAarHUTOB TPH HMX OOBEIWHEHUH U
pa3JieJIeHuN.
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16. UccnenoBanue eHCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJACHCTBUS KAaTYILIKH C TOKOM U
Mar"ura oT CHJIbl TOKa U HAaIIPaBJICHUS TOKA B KaTYyIIIKE.

18. M3yueHue neicTBUSI MAarHUTHOTO T10JIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHue paboThl 3J1€KTPOIBUTATEIIS.

20. Usmepenune KIIJ[ anekTpoaBuraTeibHOM YCTaHOBKH.

21. OnbITEl 10 HUCCIIEJOBAHUIO SIBJICHMSI 3JIEKTPOMArHUTHOM MHAYKLHU: HMCCIENOBAaHUE
W3MEHEHUH 3HAYEHUs U HallpaBJIEHUS NHIYKIMOHHOTO TOKA.

9 KUIACC

Mexanu4yeckue siBJICHHA.

Mexanunueckoe aBmxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXAHUYECKOTO JBWKEHUsA. PaBHOMepHOe mpsMoiuHEiHOe aABMkeHue. HepaBHomepHOE
npsiMoJMHENHOe aBMkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPABHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOe npsiMonuHelHoe nBukenne. CBoboiHoe majgenue. OmnbIThl
lNanunes.

PaBHOoMepHOE ABMXkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
yIJI0Bast CKOPOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. Ilpuniun
CYINIEPIO3ULINH CUJL.

Cuia ympyroctu. 3akoH ['yka. Cwiia TpeHMs: cujla TPEHUS CKOJIBKEHHSI, CHJIa TPEHHS
MIOKOSI, IPYTHE BUJbI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOI'O TATOTEHHs. YCKOpEHHE CBOOOJHOIO MaJeHUs.
JBuxenue 1uiaHer Bokpyr Comnnpna. IlepBas kocmmueckas ckopocts. Heecomocts u
IIEPErPY3KH.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHue TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Umnynec Tena. M3smeHenue umnyinbca. MmMmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTrBHOE BUKEHUE.

Mexanuueckass padoTa U MOIIHOCTb. PaboTa cui TsxkecTH, ynpyroct, TpeHus. Cs3b
sHeprun u pabothl. [loTeHumanbHas >HEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrenumanbpHas 3Heprus cxxaroi npyxxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOU
DHEPruM. 3aKOH COXPAaHEHHSI MEXaHUYECKON DHEPTHH.

Hemoncmpayuu.

1. HaOGmoneHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME IyTe€H U TPAEKTOPUU IBMXKEHMS OJHOTO M TOTO K€ Tela OTHOCUTEIbHO
pa3HBIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUs NPSMOIUHENHOTO ABUKCHUS.

HccenenoBanue NpU3HAKOB PaBHOYCKOPEHHOTO IBUKECHHUS.

Habmonenne ABM>XeHUs Tesla MO0 OKPYKHOCTH.

Habmonenne MexaHMuecKuX SBJICHHUH, TPOUCXOAAIUX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHHH OTHOCUTENIbHO KaOUHETa (PU3HKH.
3aBUCHUMOCTB YCKOPEHHMS TeJla OT MAacChl Tela U IEUCTBYIOIIEH Ha HETO CHJIBI.
Habmronenue paBeHCTBA CHIT IPY B3aUMOJICHCTBUY TeJl.

W3meHenue Beca Tena Npyu yCKOPEHHOM JIBHKEHHH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJIEHCTBUH TEIL.

11. [IpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUH TEl.

12. CoxpaHeHue UMITYJIbCa IIPU HEYIIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHune uMIysbca Ipu abCOIOTHO YIIPYTOM B3aUMOJICHCTBUY.
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14. HabmoieHue peakTUBHOTO JIBHKCHUS.

15. CoxpaHeHrne MEXaHUYECKON IHEPTUHU TTPU CBOOOHOM I1aJICHUH.

16. CoxpaHeHuE MEXaHUYECKOW SHEPTUU NP JIBUKEHUU TeJla MO IEHCTBUEM IIPYKUHBI.

Jlabopamopnwvie padbomot u onvimeol.

1. KoHcTpyHnpoBaHHE TpakTa JUlsl pa3roHa U JAJIbHEHIIEr0 PaBHOMEPHOIO ABM)KEHHUS
HIapUKa WM TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHKCHHS IapUKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OmpezneneHue YCKOpEHHUs Tejla IPHU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IJIOCKOCTH.

4. HccrnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBMKECHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. ITlpoBepka rumores3bl: €CIM IPH PABHOYCKOPEHHOM JBMKEHHH O0€3 HayallbHOMN
CKOPOCTH IIyTM OTHOCSTCS KaK psiJ HEYETHBIX YHCENl, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHH OJJMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI HOPMaJIbHOTO
JIaBJICHUS.

7. Omnpenenenne KO3PPHUIUEHTA TPEHUS CKOTBKEHHUS.

Ornpenenenne KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHHS] NPU PABHOMEPHOM JIBHJKEHUU Tela 110

TOPU30HTAIILHON TOBEPXHOCTH.
10. Onpenenenne pabOThl CHIIBI YIPYTOCTU MPU TMOABEME TpPy3a C HCIOIb30BAaHUEM
HEMOJIBUYKHOTO U MOJABUKHOTO OJIOKOB.
11. V3yueHue 3aKOHA COXPAHEHUS SHEPTUH.
Mexanu4yeckue Koj1e0aHUs U BOJTHBDI.

KonebartenbHoe npmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMIi: MEepHoJ, 4acToTa,
aMmImTyna. MaremMatud4ecKuil M NPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum npu
K0JIe0aTEeIbHOM JIBH>KEHUU.

3aryxatomue konebanus. Beinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CBolicTBa MeXaHM4YeCKUX BOJIH. [IpososbHbIE M monepeyHble BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOIHBI.

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

Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 Mo IeHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaOnroneHue BBIHYX/IEHHBIX KoJeOaHHii U pe30HaHca.

Pacripoctpanenne npoJoabHBIX U TONEPEYHBIX BOJIH (HA MOJIENH).

HaOGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

JIaﬁopamopubze pabomot u onvimol.

1. Omnpenenenune 4acTOTHI M EPHOA KOJIEOAHNH MaTeMaTUYECKOr0 MasiTHUKA.

2. OmpezaeneHue 4acTOThI U NEpHOA KoJeOaHUH MPYKMHHOTO MasiTHUKA.

3. MHccnenoBanue 3aBUCHUMOCTH IEpHOJAa KOJeOaHWH MOABEUIEHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH IEpHO/A KOJEOAHUM MPYKUHHOIO MAasgTHUKA OT MaccChl
rpysa.

5. IIpoBepka HE3aBUCUMOCTH IepHoOAa KoJieOaHWU Tpy3a, MOABELICHHOTO K HHUTH, OT
Macchl Ipy3a.

6. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh IE€pHOJa KOJeOAaHWW MPYKUHHOTO
MasiTHUKA OT MaccChl I'py3a U )KECTKOCTH MPYKUHBI.
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7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.
DJIEKTPOMArHUTHOE I10JIe M 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHuTHOE NoJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [lIKasia 351eKTpOMarHuTHBIX BOJH. VCIIoNb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM

CBs3H.

DnekTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BonHOBEIE cBOWCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOWCTBA CBETA.

Jlabopamopnwvie padbomot u onvimeol.

1. V3y4yeHue CBOHCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIbI0 MOOMIIBHOTO TeedoHa.

CBeToBbI€ SIBJICHHS.

JlyueBasg moxenb cBera. Mcrounuku ceera. IIpsAMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KEHUsI CBETA.

[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IlolHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonp30BaHrEe OTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xox nmyuedr B nmmze. Omnrtmyeckas cucrema (oToamnmapara, MHUKPOCKONA U
Teneckomna. ['1a3 kak onTudeckas cuctemMa. bin3opykocTs U 1aabHO30PKOCTb.

Pasnoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Cll0k€HHE CLIEKTPAJIbHBIX L{BETOB.
Hucnepcus ceTta.

Hemoncmpayuu.

RNV AWM

[IpssMoMHEITHOE pacpocTpaHEeHHE CBETA.

OtpaxkeHue cBera.

[Tomy4yenue n300paskeHUit B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue crera.

OnTudyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xoq JIydeil B paccenBarole JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Tpuntmn neiictBus GporoanmnapaTa, MUKPOCKOIIA U TEIECKOTA.

10. Mopens riasa.

11. PaznoskeHue 6emoro cBeTa B CIEKT).

12. Ilonyuenue Georo cBeTa Mpu CIOKEHUH CBETAa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

No vk

HccnenoBanue 3aBUCHMOCTH yTJIa OTPasKEHHS CBETOBOT'O JIyda OT yIjia MaJeHHs.
N3yueHne xapakTepuCTUK U300pakeHuUs MpeMeTa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yIJIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHus Ha
TPaHHUIIE «BO3TYX—CTEKIIO».

[Tony4yenue n3o0paxeHnit C MOMOIIBIO COOMPAOLIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpAIOIIeH INH3HI.
OnbITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.

OnpITEl IO BOCTIPHSTHIO I[BETA MPEIMETOB TPU HX HAOIIONECHUH Yepe3 IIBETOBBIC
(GUIBTPBI.

KBanToBbIe siBJIeHUS.
OmneiTel Pe3epdopaa u nnanerapHas monenb aroma. Monens aroma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.
PagunoaktuBHOCTE. Anbda, Oera- u ramma-uznydenus. CTpoeHHE aTOMHOTO sifpa.
Hyknonnas Mopens aromHoro siapa. M3oromel. PanunoaktuBHBIE mnpeBpamieHud. I[lepuon
nojypacrnaaa aTOMHBIX SIAED.



SnepHble peakuu. 3aKOHBI COXpPaHEHUS 3apsiJ0BOTO0 U MAaCCOBOTO UMCEN. DHEPrus CBSI3U
aToMHbIX siaep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mctounuku
sHeprun CosHIA U 3BE3N.

SAnepnas suepretuka. JleiicTBUs paAOAKTUBHBIX U3JIy4€HUHN Ha KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HHUs U TOTJIOMICHHUS.

CrexTpsl pa3IuyHbIX Ta30B.

CnekTp Boaopoaa.

Habumonenune tpeko B kamepe BuibcoHa.

Pabora cuéruyrka HOHU3UPYIOMIHUX U3TYICHH.

Peructparus uznydeHus mpupOIHBIX MHHEPAIOB U TIPOJTYKTOB.

JIaﬁopamopnbte pabomot u onvimeol.

1. HaOmroeHue CIIOMIHBIX U TUHEHYATBIX CIIEKTPOB U3JTyUYCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHUE HSHEPIUM YACTULBI MO TOPMO3HOMY IyTH (1O

doTorpadusm).

3. HM3mepeHue paguoakTHBHOTO (hoHA.

IHoBTOpPUTEJIHbHO-000011IAK0 M MOYJIb.

[ToBTOpUTENEHO-0000IIAOMUK ~ MOAY/Ih  MPEAHA3HAUYeH JUIS  CHUCTEMAaTH3aluu U
0000111eHUS TPEIMETHOTO COAECPIKAHUS U OIBITA IEATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUECHUU
BCEro Kypca (GM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
busnke 151 00yJaromMXcsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

[Ipyu wu3ydyeHUM JAHHOTO MOMIYJS PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS — BHJIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOPBIX OOecrneduBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaIpeAMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00yueHus, (popMupyeTcs e€CTeCTBEHHOHAy4dHas
rPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIIECIOBAHHS SBJICHUM NPUPOABl U TEXHUKH,
OBJIAJICHUC YMEHUSMH OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
peliaTh 3aa4u, B TOM YHCIIe KaYeCTBEHHbBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMIINAIBHO AEATEIbHOCTHBINA XapaKTep NaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
YTO 00yYaIOIIUECs BBIMOIHSAIOT 33/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE TMOJTYYEHHBIX 3HAaHUN PACIIO3HABATh U HAYYHO OOBSCHATH (PM3UUECKUE SIBIICHUS
B OKPY’KaIOIIEH MPUPO/IE€ U MOBCETHEBHOM KU3HU;

MCIIOJIH30BaTh HAyYHBIE METOJ/bl MCCIICOBAHUS (U3UYECKUX SIBICHUM, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAaM0OJIee BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX TEXHOJOTHUH,
HaIpUMep, MPAKTHUYECKOTO MCIIOIb30BaHMS Pa3IMYHBIX HCTOYHUKOB YHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB DHEPTHUHU.

Kaxgas u3 TeM JaHHOTO MOJAYNS BKIIOYAET OJKCIEPUMEHTAIbHOE MCCIEOBaHUE
ob6obmraromiero xapakrepa. Moayib 3aBepIiaeTcsi IPOBEJACHUEM JUATHOCTUYECKON U OIEHOYHOMN
paboThI 32 Kypc OCHOBHOT'O OOIIET0 00pa30BaHHUS.

OUAWN e



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HaIpaBI€HO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB.

B pesynprate usydyenuss (U3MKM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIIUE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

- IIPOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCUICKON (hU3NYECKOit
HayKH;

- IEHHOCTHOE OTHOIICHHUE K IOCTUKEHUSAM POCCUNHCKUX YUEHBIX-(PHU3HKOB;

2) rpaIaHCKOr0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY y4YacTHIO B OOCY)KJIEHHUH OOILIECTBEHHO 3HAYMMBIX M STHUECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM JTOCTHKCHUN (PU3UKH;

- OCO3HaHUE BAXKHOCTH MOPAJIbHO-3TUUECKUX MPUHIUIIOB B I€ATEIHOCTU YYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCTIPUSITHE ACTETHYECKUX KadecTB (PU3NYECKON HayKH: €€ TapMOHMYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHUE IIEHHOCTU (U3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS MUpA,
OCHOBBI PAa3BUTHUS TEXHOJIOTUH, BasKHEHIIEH cOCTaBIAIOIIEN KYIbTYpBbI;

- pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JESTENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:

- OCO3HAaHWE IEHHOCTH 0e30macHOro o0pa3a XH3HH B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH MpaBWJl OE30IIaCHOrO IOBEAEHUS Ha TpaHCIOpPTe, Ha JA0porax, ¢
ANEKTPUYECKUM U TEIIJIOBBIM O0OPYI0BAaHUEM B IOMAIIHUX YCIOBUSIX;

- c(hopMHUPOBAaHHOCTh HaBbIKAa pe(IIeKCUH, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY U TaKOIro
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BocnuTaHus:

- aKTUBHO€ Y4acTHE€ B PEUICHUM MPAKTUYECKUX 3a7ay (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJIbHOW HaIpaBIEHHOCTH,
TpeOYIOLMX B TOM YUCIIe U (PU3MUECKUX 3HAHUI;

- UHTEpEeC K MPAKTUYECKOMY M3yUeHUIO Ipodeccui, CBI3aHHbIX C PU3NKOM;

7) IKOJIOTrMYEeCKOr0 BOCIIMTAHMS:

- OpHUEHTallMsl Ha MNPUMEHEHHE (QU3NYECKUX 3HAHUU [UIs peleHus 3axad B 00sacTu
OKpY’KaIOIEeN Cpenbl, MUIAHUPOBAHUS MOCTYIKOB U OLICHKM MX BO3MOXHBIX IOCIEICTBUI
JUISL OKPY>KArOIEe CpeJibl;

- OCO3HaHUeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOoOIeM U MyTel uxX peleHus;

8) aganTannu K M3MEHAIOIMMCSH YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPEABI:

- TOTpeOHOCTh BO B3aMMOJEHCTBUM TPH BBIOJHEHUH HCCIEAOBAaHUM M TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JPYTHX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO NeSTeIbHOCTb;

- TOoTpeOHOCTh B (POPMHPOBAHMHM HOBBIX 3HAHUHN, B TOM 4Hcie (HOPMYIHpPOBATh HJEH,
MTOHSTHS, TUTIIOTE3bI O (PU3NYECKUX O0BEKTaX U SIBICHUSIX;

- OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKU;

- IJIJAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUII;

- CTpeMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBS3H IIPUPOJIbI, OOIIECTBA U IKOHOMUKH,
B TOM YHCIJIE C UCTOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;



e - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUS Ha OKPYXKAIOLIYI0 CPEAY, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOpPMHUpPOBaHBI MeTanpeaMeTHble Ppe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHHBEpCajbHble YydeOHbIe JEHCTBUS, KOMMYHUKATHBHBIE
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue 1ecTBUA:

® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKUA OOBEKTOB (SIBICHUN);

® YCTaHABIMBATH CYUIECTBEHHBIN MPU3HAK KJIACCU(PUKALUU, OCHOBAHUA JJIsi 0000IIECHUS
U CpaBHEHUS;

® BBIABISATH 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B PACCMATPUBACMBIX (aKTaX, JTaHHBIX H
HAOJIOICHUSX, OTHOCSAIMXCS K (PU3UUCCKHUM SIBIICHUSIM;

® BBIBIATH MPUYUHHO-CIICJACTBEHHBIE CBSI3M MPU HU3YyYCHHH (PU3NYECKUX SIBICHUNA U
MPOIIECCOB, JIeNaTh BBIBOJLI C WCIIOJIH30BAHUEM JICIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIFOUEeHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3UUECKIX BEITUUMH;

® CaMOCTOSITENILHO BBIOMpATh Crmoco0 pemeHus y4deOHOW (u3MYecKol 3amaun
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4€TOM CaMOCTOATEIHHO BBIIETICHHBIX KPUTEPHUER).

Ba3oBble ncciegoBaTe/bcKue eiiCTBUS:

® ICIIOJIB30BATh BOMPOCHI KaK UCCIIE0BATEIbCKUNA HHCTPYMEHT MO3HAHUS;

® TMPOBOJUTH IO CaMOCTOATEIHHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXKHBIH
bu3nueckuil SKCIeprUMEHT, HeOOIbIIOE HccieloBaHne (PU3NUYECKOTO SIBJICHMHS;

® OIICHWBATh Ha MPHUMEHUMOCTHh U JIOCTOBEPHOCTh MH(OPMAIHIO, TIOTYYEHHYIO B XOJI€
UCCIIEIOBAaHHS WIIH YKCTICPUMEHTA;

® CaMOCTOSATENbHO (hOpMynHUpoBaTh OO0OOIIEHHS U  BBIBOABI 1O  pe3yjbTaTam
MPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

® TIPOTHO3UPOBATH BO3MOXKHOE JTANIbHEHIIIee pa3BUTHE (PU3NIECKHUX MPOIECCOB, a TAKKE
BBIJIBUTATh TIPE/IIIOJIOKEHUST 00 MX Pa3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

® [PUMEHATH PA3TMYHBIC METOJbI, MHCTPYMEHTHI W 3alpOCHl TIPH TOUCKE U OTOOpE
nH(GOpPMaIIMU WIH JAaHHBIX ¢ YUETOM MPeAIoKeHHOW yueOHoM (hru3nueckoi 3a1auu;

® AHAIM3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALUIO PA3TUIHBIX
BUOB U (POPM TIPEIICTABICHHUS;

® CaMOCTOSITEIbHO BBIOMPATh ONTHMANIBHYIO (OpMy mpencTaBieHus HHGOPMAIUU U
WUTIOCTPUPOBATh pellaeMble 3aJadyd HECIOKHBIMH CXEMaMH, JAuarpaMMaMu, HHON
rpaduKol U UX KOMOMHAITUSMU.

KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ e CTBHUS:

e B Xo0lIe OOCYXIeHHs Yy4eOHOro Mmarepuaia, Pe3yJbTaTOB Ja0OpaTOPHBIX pPaboOT U
MIPOEKTOB 33/1aBaTh BOIPOCHI IO CYHIECTBY 00CYKIaeMOW TeMBI U BBICKA3bIBATh UJICH,
HAIleJICHHBIE Ha pellieHUe 3a/1a4l U MOAJIepKaHne OJaroKenaTeIbHOCTH O0IIEeHNUS;

® COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JPYTUX YYaCTHUKOB JIMAJIOTa,
0OHapYKUBATh Pa3IMYNe U CXOJICTBO MO3HIIHN;

® BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;



nyOJIMYHO  TPEACTABIATh  PE3yAbTaThl  BBIMOJHEHHOTO  (PU3UYECKOTO0  OMbITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

NOHUMATh M HCIIOJB30BaTh NMPEHMYILECTBA KOMAaHIHONH M MHAMBUAYAJIBHOW pabOTHI
IPY PEUICHUH KOHKPETHON (PU3MUECKOM MPOOIeMBI;

NPUHUMATh [ETM COBMECTHOW JEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUSA 1O €&
JOCTHKECHUIO: PACIpeNesIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATH CBOIO 4YacTh pabOThI, JOCTUTAs KAaueCTBEHHOT'O pe3yjibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JEHCTBUS C APYTUMH YICHAMHU KOMaHIbI;
OLICHMBATh KAueCTBO CBOETO BKJI3JAa B OOMMUI TNPOAYKT 1O KPUTEPHUSM,
CaMOCTOSITENIFHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepPcaJbHble YUeOHbIE 1€l CTBUSA

CaMoopraHmaunﬂ:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUsIX, TPEOYIOLIMX Ui peILCHHs
(bu3nyeCKuX 3HAHMIA;

OpPUEHTHUPOBAThCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS PpEHIeHUuN (MHIUBUAYaAJIBHOE,
HPUHATHE PELICHUS B IPYIIE, IPUHATUE PEILIEHUH IPyIIoif);

CaMOCTOSITENIbHO COCTAaBJISITh AJNTOPUTM pelIeHus (U3MYECKON 3aJauu WK IUlaHa
UCCIICIOBaHMs C Y4E€TOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh MpeAaracMble BApUaHThl peILICHUI;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬁMOKOHTpOJIb, IMOIUOHAJILHBLIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyUIaraTh IUIaH €€ N3MECHEHMUS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTM)KEHUS) pe3yJabTaTOB JEATEbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJ1 BBIMOJIHEHUS (PHU3HUUECKOTO
UCCIIEIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHMBIIUXCS
CUTyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JAPYroro YeloBeKa B XOJ€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MNpU peUIeHUH (QU3UYECKUX 3a1ad Wi B
YTBEPKJICHHUSX HAa HAy4YHBIE TEMBI M TAKOE K€ IIPaBO JAPYToro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoHny oOyuenus B 7 KJjacce ImpeIMeTHbIE pe3yiabTaTbl HA Oa30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

HUCIIOJIb30BaTh ITOHATHA: q)HSI/I‘IeCKI/Ie U XHUMHYCCKUE ABJICHUI, Ha6J'IIO)IeHI/Ie,
OKCIICPUMCEHT, MOACJb, 'MIIOTE3a, CAMHUIIBI q)HBI/IquKI/IX BCJINYHH, aTOM, MOJICKYJIA,
arperaTHbIe COCTOSHUS BellecTBa (TBEPIOE, *KHJKOE, ra3000pa3HOe), MEXaHHUECKOe
NIBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  TPSMOJIMHEHHOE),  TPACKTOPHSI,
paBHOAEWCTBYIOIast cuia, aedopmarus (ynpyras, IUIaCTHUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

pasnuyath siBieHus (Iudy3us, TEII0BOE IBUKEHHUE YacTUI] BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEpPHOE JBI)KEHUE, MHEPLUs, B3aUMOJCHCTBUE Tell, paBHOBECHE
TBEPABIX TEI C 3aKPEIUIEHHONW OCBhK BpAallleHMs, Iepeadya JaBJICHUsS TBEPIAbIMU



TEJIaMU, KUAKOCTSIMH M razaMu, aTMOC(EpHOE JaBJIeHUE, IJIaBaHUE Tell, TPEBPALCHHUS
MEXaHUYECKOM SHEPrun) 10 ONMUCAHUIO UX XAPaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3YYEHHBIX (PU3MUECKUX SIBJICHUM B OKPY)KAIOLIEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHUPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOPOCTSIMH B XHUBOM W HEKHUBOW NPUPOJE, NCHCTBUE CUIIBI TPEHUS B NPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AaBICHHUS HA KMBOM OpraHU3M, ILJIaBaHHUE DHIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOJUTH MPAKTUYECKYIO 3aJady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMH;

OIKCHIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJIECHUS, UCIOIb3Ysl (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMsl, IyTh, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTU, BEC Tejla, CWila TPEHUS, JaBJICHUE
(TBEpOro Tesa, JKUAKOCTH, Ta3a), BBITAIKMUBAIOLIAs CWJIAa, MeXaHMyeckas palorta,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(QHUIMEHT TMOJe3HOro JCWCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHUHUAIbHAsl SHEPrHsi), NPy OIUCAHUU IPABUIIBHO
TPaKTOBATh (PM3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHHS U €AMHUIIBI
(GU3NYeCKUX BEJIMYMH, HAXOAUTHh (DOPMYJIBI, CBSA3BIBAIOIIME AAHHYIO (PU3HUUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCHMOCTEH
(bU3uUeCKUX BEIUYMH,

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHHUS M IPOLECCHI, HCIOJIb3Ys
IpaBUJia CIOKEHUs cuil (BAOJb OAHOM mpsiMoil), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWJIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ HPAaBUIO» MEXAHUKH,
3aKOH COXpaHEHHsS MEXAHMYECKOH SHEepruu, IpU OSTOM JaBaTh CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBACHATh (PU3UYECKUE SIBJIEHMSI, IPOLIECChl M CBOWMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTyalMil MPaKTHUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATh MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 1—2 JIOTHYECKUX I11aroB ¢ ONopoil Ha 1—
2 U3yYEHHBIX CBOWCTBA (PHU3MUECKUX SBJICHUH, (U3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemarh pacu€THble 3agaud B 1—2 gAelcTBUS, MCNONb3ysd 3aKOHbI U (OPMYIIbI,
CBs3bIBaOlME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3MYECKHE BEIUYMHBI B (OPMYJIBI U
IPOBOAMTH Pacu€Thl, HAXOJUTh CIPABOYHbIE JaHHBbIE, HEOOXOJMMBIEC IJI PELIECHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTb MOJYYEHHOM (hU3NYECKON BETMUHHBI,
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO PEIIUTh MpU TMOMOIIU (PUINYECKUX
METOJI0OB, B OINMCAHMM MCCIEAOBAaHUS BBIJCIATH IPOBEPIEMOE IPEIINOIOKEHNE
(runoTesy), pa3nMyaTh M HHTEPIPETHPOBATH IMOJNYYCHHBIH pe3yJibTaT, HaXOIUTh
OIIMOKHU B XOJI€ ONBITA, JI€JaTh BHIBO/IBI 10 €r0 Pe3yIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OpPMYIMPOBATH TPOBEPsieMble MPEINONI0KEHUs, COOUpaTh YCTAaHOBKY U3
IPEJI0KEHHOTO0 000PYAOBAHNUS, 3aMIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBITOJIHATH NPSMbIE U3MEPEHUsSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUJIbl U
TEMIEPATYpPbl C UCMOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOI aOCOTIOTHOM MOTPETHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
HCIIOJIb30BaHUEM MPSAMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
T€Na OT BPEMEHU JIBUKEHUS TeElla, CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TeN ¥ HE3aBUCHUMOCTH CWJIBI TPEHHS OT IUIOIIAaN
CONPUKOCHOBEHHMSI TEJI, CHJIbl YIPYTOCTH OT YJUIMHEHMS MPYXKHUHBI, BBITAIKUBAOLIEH
CWIBI OT OOBEMa MOTrpyKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&



HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIIyOMHBI, Ha KOTOPYIO IOTPY>KEHO TEJIo,
YCIOBUH IJaBaHMs TeJ, YCIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOrO MCCIEeNOBaHUSA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cienys IMpeUIoKEeHHOMY IUIaHy, (PUKCHPOBaTh pEe3yJbTAaThl MOJy4YECHHON
3aBHCUMOCTH (PM3MYECKMX BETUYMH B BHUJE MPEUIOKEHHBIX TaOMUIl M TpaguKoB,
JIeN1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTM UM TBEPIOro Tejla, CWIa TPEHHUsI CKOJIbXKEHHUs, [aBJIEHUE BO3yXa,
BBITAJIKMBAIOIIAs CHJIA, JEHCTBYIOLIAs HA IMOIPYKEHHOE B KHUAKOCTb TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenysl NPEeAsIoKEHHON
MHCTPYKILIMU: TIPU BBIOJHEHUH U3MEPEHHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYUCIIATH 3HAYEHNE UCKOMOW BEIMYMHBI;

coOyoaTh TMpaBWJa TEXHUKH O€30MacHOCTH MpH pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3plBaTh MPUHLUIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, pbluar, NOJBMXKHBIN U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOHl Ha UX ONUCaHusA (B TOM YHMCIE: MOAIIMIIHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THUAPABIMYECKUIM Mpecc, MaHOMETpP, BBICOTOMEp, MOPILIHEBOM Hacoc,
apeoMeTp), UCMOIb3ys 3HaHHUSA O CBOMCTBAaX (PM3MYECKUX SIBJICHUH U HEOOXOAHMMBIE
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

IOPUBOAUTH TpPHUMEPHl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MNPaKTUYECKOTIOo
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJAHEBHOW XM3HM A obOecredeHus
0e30mMacHOCTH NpU OOpalieHuH ¢ OpuOopaMu M TEXHUYECKHMMM YCTpPOMCTBAMH,
COXpaHEHMsI 3/I0pOBbsi M COONIOAEHUS HOPM HKOJIOTMYECKOTO IIOBEAECHUS B
OKpYKarollei cpee;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U MTyTEM CPAaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALINIO, KOTOPAsl BISETCSI TPOTUBOPEUNBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

MCIIOJIb30BaTh NIPU BBINOJHEHUH Y4YE€OHBIX 3aJaHUIl HAYyYHO-TIOMYJISIPHYIO JINTEPATypy
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIAJETh MpHUEMaMU KOHCHEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs HH(GOpMALMU U3
OJHOU 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIIEHUsI HAa OCHOBE 2—3
MCTOYHUKOB MHPOpMAIUK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIe MYOJUYHO AeNaTh
KpaTKHe COOOIIEHUs O Pe3ysibTaTax MPOEKTOB WM YU€OHBIX MCCIEJOBAHUHN, IPU 3TOM
IPaMOTHO HCIIOJIb30BaTh HW3YYEHHBI TMOHATUHHBIA ammapar Kypca (QU3UKH,
COIPOBOKAATH BBICTYIIJIEHUE NIPE3EHTALIUENH;

IIPYU BBIIIOJIHEHUHU Yy4YEOHBIX MPOEKTOB M MCCIEIOBAaHUM paclpenessTh 00S3aHHOCTH B
rpynne B COOTBETCTBHHU C MTOCTABJIEHHBIMU 33/1a4aMU, CJIEAUTD 3a BBIIOJIHEHHUEM IUIaHa
NecTBUM, aJeKBaTHO OIIGHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATENBHOCTb TIPYIIIHI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIHX.

K xonny oOyuenuss B 8 kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

UCIIOJIB30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJEKYI, TEIIOBOEC IBUKEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIIMUECKHE M aMop(dHBIEe Tela,
HACBIIICHHBI U HEHACBILIEHHBIN 1ap, BIAXKHOCTh BO3yXa, TEMIIEpAaTypa, BHYTPEHHSA
OHEPIHUs, TEILUIOBOU JBUIATElb, HIEMEHTAPHBIN IEKTPUUECKUN 3apsill, DJIEKTPUUECKOE



10JIe, NMPOBOJHUKU U JWAJIEKTPUKH, TOCTOSIHHBINA 3JIEKTPUUECKUH TOK, MAarHUTHOE
oJe;

pa3iauuaTth SIBIEHUA (TEIJIOBOE paCIIMpPEHUE U CXKaTHE, TEIUIoNepenada, TEMIoBOe
paBHOBECHE, CMayMBaHME, KalNWUIAPHbIE SBJIEHUS, HCIApEHHE, KOHJICHCALMs,
IUIaBJICHHE,  KpUcTaum3auus  (OTBEpACBaHME),  KUICHHE,  TeIulonepeada
(TEerIoNpPOBOJHOCTb, KOHBEKLIMSA, W3IYyYEHUE), DJICKTPU3ALUs Tel, B3aUMOACHUCTBHE
3aps0B, AEMCTBHS JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMblKaHHME, B3aUMOJEHCTBHE
MarHuTOB, AECUCTBUE MAarHUTHOIO IOJI1 Ha NMPOBOAHUK C TOKOM, 3JIEKTPOMArHUTHas
UHAYKLMS) TI0 ONMCAHUI0O HUX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYCHHBIX (PU3MUECKUX SIBICHUHA B OKPYKAIOIIEM MUPE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUJISIPHBbIE ABJICHUST B IPUPOAE, KPUCTALIBI B npupoze, usznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUYECKUE SBJIEHUS B aTMocdepe, HJIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMid, Jpeld MOIIOCOB, pOJIb MAarHUTHOTO TOJS JUIS KU3HH Ha
3emiie, MOJISIPHOE CHUSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOMCTBA Tel U (PU3MUECKUE SBJICHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUNIOEMKOCTb ~ BEILECTBA, YAEIbHAs TEIUIOTAa IUIABJIECHUS, YyJEJIbHAs TEIUIoTa
napooOpa3zoBaHMs, yJAelbHAs TEIUIOTa CrOpaHMsl TOIUIMBA, KOA(Q(UIMEHT I0JIE€3HOTO
JEHCTBUS TEIUIOBOM MAllMHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3/yXa, 3JIEKTPUUECKUN
3apsil, CWUJa TOKa, OJIJIEKTPUUYECKOE HAaINpsDKEHUE, CONPOTUBIIEHUE IPOBOJIHUKA,
YII€IbHOE COIIPOTHUBIICHHE BELIECTBA, pa0d0Ta U MOILIHOCTb 3JIEKTPUYECKOIO TOKA), IPH
ONKCAaHUM MPABUIBHO TPAKTOBATh (DU3UYECKHHA CMBICI HCIOJIb3YEMBIX BEJIWYMH,
0003HaueHHS ¥ eIUHUIBI (PU3NIECKUX BEIWYHH, HAXOAUTh (HYOPMYJIBI, CBSA3BIBAIOIINE
JAaHHYIO (U3UYECKYI0O BEJIUYMHY C JPYTMMU BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOMCTBA TeJd, (PU3MUECKUE SBJIEHUS U MPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpPHUU CTPOEHHUS BEIECTBA,
INPUHLIMIT CYNEPHO3UIMHU TMoyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsga, 3akoH OMa nis ydacTka nenu, 3akoH J[xoynsa—JleHna, 3akoH cOXpaHEHHs
SHEpPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alMCHIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3MUECKHE MPOILIECCHl M CBOICTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin MIPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYMHHOCIIE/ICTBEHHBIE CBS3M, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX INAroB ¢
ornopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (DU3HUECKUX SBJIECHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacy€THble 3a7aud B 2-3 JACHCTBUS, MCNONb3ysd 3aKOHbI M (OPMYIIbI,
CBA3bIBAIOIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHalu3a YCJIOBHA 3aJadu
3alMChIBaTh KPATKOE YCJIIOBHE, BBIABIATH HENOCTATOK JAHHBIX JJIS PELICHUS 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl €€ pellleHus, IPOBOAUTH PacuEThl U
CpaBHUBATh MOJIyUeHHOE 3HaUeHNe (PU3NYECKON BETMUHUHBI C U3BECTHBIMU JAaHHBIMU;
pacro3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOKHO pEIIUTh MpPU TMOMOIIM (PUINYECKUX
METOJIOB,  MCIOJIb3ysd  ONHCAaHWE  MCCIENOBaHUS,  BBIIEHATH  MPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLIEHUBATh IPAaBUWJIBHOCTh IOPSAKA IPOBEIAEHHS MCCIEAO0BAaHUSA,
JIeJIaTh BBIBOJIBI;



MPOBOJIUTH OMBITHI MO HAOIIOJICHUIO (PU3MUECKUX SBICHUN WIH (PU3HMUECKUX CBOMCTB
Tesl (KalWUISIPHBIE SIBIEHMS, 3aBUCHUMOCTb JaBJIEHUS BO3JyXa OT €ro o0béMa,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCAa OCTHIBAHUS U HarPEBAHUS NPU U3IyYEHUU OT LIBETA
U3Iydaoume (Iomiomaronie) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATYPbl JKUIKOCTM U IUIOMIAJM €€ IOBEPXHOCTH, DJIEKTpU3auus Tel WU
B3aMMOJCICTBUE DIIEKTPUYECKUX 3apsiOB, B3aMMOJCHCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3YalIM3alisl MArHUTHBIX 110JIEH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJIS
Ha TIPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA JJIEKTPOJBUIATEIIs
MOCTOSIHHOTO TOKa): (hOpMyIHpOBaTh TMPOBEPSEMBIE MPEANOI0KEHUsA, COOMpPATh
YCTAHOBKY M3 IPEUIOKEHHOI'O0  00OpyJOBaHMs, OIUCBHIBaTh XOJA OIBITa U
(GbopMyITUPOBATH BBIBOJIBI;

BBITOJIHATD NPSMBIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIBHONW BIa)XKHOCTH BO31yXa,
CHJIBl TOKa, HANpsDKEHUS C HCIOJIb30BAHWEM AaHAJIOTOBBIX NPUOOPOB U JIaTYUKOB
¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyJIbTAaThl H3MEPEHHH C Y4ETOM 3aJaHHOM
abCOJIIOTHON MOTPENIHOCTH;

IIPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOH BEIMUYUHBI OT JPYrou C
HCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTHBIIEHUS IPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAJU IONEPEUYHOI0 CEYECHUs U YACIBHOIO COIPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIET0 Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha POBOJIHUKE,
UCCIICIOBAaHUE IOCIIEI0BATEIbHOIO U MapaJljIeIbHOTO COEJUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUE, COOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHs, CIETYs
IPEJIOKEHHOMY IUIaHy, (PMKCUPOBAaTh Pe3yibTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHJIE
TaOIHI U TPaQHKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

IPOBOJIUTh KOCBEHHbIE HM3MEpEHUs (U3UYECKUX BEIMYMH (ylelbHas TEMJI0EMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MIPOBOJIHUKA, pab0oTa U MOLIHOCTh JEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOUpaTh AKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
IIPEUI0KEHHON HHCTPYKLMH, U BBIYUCIIATh 3HAUECHNUE BEIIMYUHBI,

coOuoaTh TMpaBWJa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOpPOH HAa MX OIMHUCAHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETpP, MapoBasi TypOWHA, aMIIEPMETP, BOJBTMETP, CUETUYMUK DIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE MPUOOPHI, HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
IOCTOSIHHOTO TOKAa), MWCHOJb3ys 3HAaHUS O CBOMCTBaX (pU3MYECKUX SBJICHUH U
HeoOXxouMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUYECKHE YCTPOHCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEocTaT), COCTaBIATh
CXEMBI 2JIEKTPUYECKUX LIETEH C MOCIIEI0BAaTEIbHBIM U MapajlIeIbHBIM COEIMHEHNEM
AJIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMSI SJIEMEHTOB AJIEKTPUUECKHUX LENeil;
OPUBOANUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MpPHUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OoOecreyeHus
0€30MaCHOCTH TMpH OOpaIleHud C NpUOOpaMH U TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHMsI 3JI0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarolleu cpee;

OCYILIECTBIISATh MOMCK HH(pOpManuu (U3NYecKoro cojepxanus B HHTepHeTe, Ha
OCHOBE HMEIOIIMXCS 3HAHUW M NYTEM CpaBHEHHUS JIOMOJHUTEIBHBIX HCTOYHUKOB
BBIJICJIATE MH(QOPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh MPHU BBHIIOJHEHUN YYEOHBIX 3a/laHUI HAYyYHO-TIOMYJSPHYIO JINTEPaTypy
¢du3nyeckoro coaep)kaHUs, CIIPaBOYHBIC MaTepHalbl, pecypchl cetn VHTepHer,
BJIAJCTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHus WHPOpMALUU U3
OJTHOH 3HaKOBOM CHUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 0000mas
UHPOPMALIUIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEPIKAaHUS, B TOM YHUCIIE
NyOJMYHO  TPENCTABIATH  PE3yNbTaThl  NPOEKTHOW WM HCCIIEIOBATEIBCKON
JeSITEILHOCTH, MPH 3TOM TPAMOTHO HCIIOJIB30BaTh M3YUCHHBIN MOHSATHUIHBIN ammapar
Kypca (DU3UKH, COMPOBOXKIATH BRICTYILICHHE IIPE3CHTAIINEH;

OpY BBIOJHEHUHM YYEOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UUECKUX MPOIECCOB
pacripenenats 00s3aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTABJICHHBIMU 3aJadyaMH,
CIIEINTh 32 BBINOJIHEHHEM IUIaHA JEWCTBHH M KOPPEKTUPOBATH €ro, a/JeKBaTHO
OLICHMBATh  COOCTBEHHBIM BKJIaA B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBUE, IPOSIBIISSI TOTOBHOCTH pa3pemaTh KOH(IUKTHIL.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

UCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYE€Ta, MaTepUaJbHAs TOYKa, TPACKTOPHSI,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO JBMKEHUS, Nedopmanus (yrnpyras, IIacTHIECcKast),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IEpPErpy3Ku, LEHTP
TSDKECTH, a0COJIOTHO TBEPIOE TEJO, HEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHUYeCKWe KolebdaHWsi W  BOJHBL, 3BYK, HHOPa3ByK U  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W ToOromnieHus, anbda, Oera- M ramma-
W3JIy4E€HMS, U30TOIIBI, SJCPHAst DJHEPIeTHUKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE JBUKEHHUE, CBOOOTHOE MMaICHUE Tell, pABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEHWCTBUE TEJ, PEAaKTHBHOE JIBU)KCHMUE,
Kosie0aTeNbHOE JIBIDKEHHUE (3aTyXamllue U BBIHYKIEHHBbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBWKEHHUE, OTpPaXKCHUE 3BYKa, NPSIMOJMHEWHOE pacCIpOCTPAHECHHUE,
OTpa)KEHUE U NPEIOMIIEHHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIEKTPaJbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTEeCTBEHHAsl paJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHUATOrO CHEKTpa M3Iy4EHUs)
II0 ONMCAHUIO MX XapaKTEpPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX
JaHHOE (pr3nUecKoe SIBIEHUE;

pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (U3NYECKUX SIBJICHUN B OKpY)KarolleM mMupe (B
TOM 4Hcie (U3NUECKUe SBIICHUS B MPUPOJIE: MPUIMBBI U OTJIUBBI, IBH)KEHUE IUIAHET
ConHeuHOU CHCTEMBI, PEAKTUBHOE JBUKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKHME BOJHBI, ILYHaMH, 3XO, I[BE€Ta Tell,
ONTUYECKHE  SBJICHUS B  MpUpPOJAE, OUOJOrMYecKoe  JEeWCTBHE  BHJIUMOTO,
yIbTPa(HOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
(GOH, KOCMHMYECKHE JIy4M, pPaJUOAKTUBHOE H3JIyu€HHE NPUPOAHBIX MUHEPAJIOB,
JeiiCTBUE paiiOaKTUBHBIX M3IYyYEHUI Ha OpraHU3M 4eJoBeKa), IpU 3TOM MEPEBOINUTH
MPAKTUYECKYIO 33/1auy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOWCTBA (MIPU3HAKHU)
(bu3NYECKUX SIBICHUM;

OTKCHIBATh U3YUYEHHBIE CBOMCTBA Tel U (PU3MUECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (CpPeIHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPAaBHOMEPHOM ABMKCHUU,
YCKOpEHHE, MepeMEIIEeHNe, yTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA YIPYIOCTH,
CHJIa TSKECTH, YCKOpEHHE CBOOOJHOIO MaJieHHs], BEC Tela, UMITYJIbC Teja, UMITYIIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MMOTEHLIUAJIbHAS SHEPTUs Teja, MOJHIATOIO
HaJl TOBEPXHOCTBIO 3EMJIM, IOTEHIIMATIbHAS SHEPIUs CXKATOM MPYKUHBI, KHHETUYECKASI



SHEprus, MOJHAas MEXaHWYeCKas HSHEeprus, MEepuoJ M YacToTa KoieOaHu#, IUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, IMOKA3aTellb MPEIOMIICHUS
Cpezbl), IPU ONUCAHWM TMPABHIBHO TPAKTOBAaTh (DU3MYECKHH CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHUIBI (PU3MYECKHX BEJIMYMH, HaXOIuTb (HOpMYIIbI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIWYMHY C APYTUMH BEIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH;

XapaKTepU30BaTh CBOIMCTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI SHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HPUHLMII CYNEPIO3ULUU CHI,
INPUHIUI OTHOCUTENBHOCTHU [ anuiest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA,
3aKOHBl OTPaKE€HHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MaccoBOI'O YHMCEJ TMpU SJAEPHBIX pPEAaKIUsIX, IpPU 3TOM JaBaThb CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSICHATH (pU3MYECKHE TMPOLECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyalluid  NPAaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ ONOPOil Ha 2—
3 u3ydYeHHBIX CBOWCTBA (HU3UYECKUX SBICHHWH, (PUIUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pemarh pacuéTHbIE 3aja4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM), UCIIONb3Ys
3aKOHBI U (POPMYJIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHAIHM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIH
M30BITOYHBIE JTaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIBI, HEOOXOAMMEBIE JUI PELICHHUS,
OPOBOJIUTH PAacy€Thl M OLICHWBAaTh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUs
(U3UYECKON BEJIMYUHBIL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO pEUIMTh IMPU HNOMOIIM (DU3HUYECKHX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
IPEIOI0KEHNE, OICHWBATh IPABWIBHOCTh TIOPSIKA MPOBEACHUS HCCIEIO0BAHUS,
JieNlaTh BBIBOJIbl, HHTEPIIPETUPOBAThH PE3yIbTaThl HAOIIOACHUN U OIBITOB;

IPOBOJUTH OMBITHI MO0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Ten (M3ydeHue BToporo 3akoHa HplOTOHA, 3aKOHA COXpaHEHMsI SHEPTUU, 3aBUCUMOCTD
nepuoJia KojebaHuil NpyXKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJIEOAHUMH, MPSMOIMHENHOE pacpOCTpaHEHUE
CBETa, pPa3jiokeHHe OeJIoro cBeTa B CHEKTpP, U3y4eHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHHsI IpeAMeTa B coOuparouieil JuH3e,
HaOJI0IeHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HW3IYYEHHUs): CaMOCTOSTEIbHO
coOuparh yCTaHOBKY U3 N30BITOYHOIO0 HabOpa 000py0BaHMsI, OITUCHIBATh X0/ OIBITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJUTHh TPU HEOOXOAMMOCTH CEpPHIO NPSIMBIX W3MEPEHUH, OMpEeNeNss CpeaHee
3Hau€HUE H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOSIHHME COOMparolie JUH3bI),
000CHOBBIBaThH BHIOOP criocoba nu3mepeHus (I3MEpUTEIHLHOTO MPUO0pa);

IIPOBOJMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Mepuojia KojleOaHUd MaTeMaTHdecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPaKEHHUS CBETa OT yrja MaJeHUs U
yIiia MpesoMJIeHUs OT yIJia MajJeHus1): IUNIAHUPOBAaTh HCCIIE0BAHNE, CAMOCTOSTENEHO
coOuparh yCTaHOBKY, (DUKCHpOBAaThb pE3yJbTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOJABI MO Pe3ylbTaTaM
UCCJIEJIOBAHMUS,

IPOBOJIUTh KOCBEHHBIE H3MEpEHHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
KECTKOCTh TPYKUHBI, KOXPPUIUEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u



MOIIHOCTh, YacTOTa M TMEpHOA KoJeOaHMH MaTeMaTHYeCKOro W TMPY>KUHHOTO
MasTHUKOB, ONTHYECKass Cuja COOMparomed JIMH3bI, PaTUuOAKTHBHBIN (HOH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBIIOJHATH
U3MEpEeHUs, cienysl MPEeAJIOKEHHON MHCTPYKIHMH, BBIUUCISTh 3HAUCHUE BEJIIMYUHBI U
AQHIN3UPOBATh IIOJYyYEHHBIE pe3yJlbTaTbl € Y4YE€TOM 3aJaHHOW IOIPEHIHOCTH
HU3MEPEHHUI;

coOyoaTh TpaBWJa TEXHUKH O€30MacHOCTH TMpH pabore ¢ J1abOpaToOpHBIM
00opyI0BaHNEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENeH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYEYHBI MCTOYHMK CBETA, JIyd, TOHKAas JIMH3a,
IUIaHeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOZIeNIb @aTOMHOTO SIpa;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB C OIOPOI Ha UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATUYMKHU 10JIOKEHHUS,
paccTosSHUS M YCKOPEHHUS, paKeTa, 9X0JI0T, OYKH, IEPUCKOI, (poToanmapar, ONTHUECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMmepa BuibcoHa), wucnosb3ys 3HaHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOAMMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKMX IPOLECCOB IPH PELICHUH Yy4eOHO-
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMbl ISl TOCTPOCHHUS H300paKeHUH B IIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUUECKOTO
UCIIONIb30BaHUsl (DU3UYECKUX 3HAHWM B TOBCEAHEBHOM >KM3HHM [UIsl OOecreyeHus
0€30MaCHOCTH TPH OOpalIeHWH C NPUOOpPaMHU W TEXHUYECKUMH yCTPOHCTBAaMH,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKaroIleH Cpese;

OCYIIECTBIISITh TMOUCK UHPopManuu Qundeckoro cojepxkanuss B HTepHere,
CaMOCTOSITENIbHO (DOPMYJIHpPYsl TMOUCKOBBINM 3alpoc, HAXOAUTh IYTH OIpPEICICHUS
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

MCIIOJIb30BaTh NIPU BBINOJHEHUH Y4YE€OHBIX 3aJaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHPOpMaLUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHBIE COOOILIEHHUS HAa OCHOBE MH(POpPMAaLUU
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COJAEp)KaHUS, MYyOJUYHO IMPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HUCCIIEI0BATENIBCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHE Mpe3eHTaled ¢ Y4€ToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE
7 KJIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero Oé{ TPOJBHDIC pﬁaKT"quK"e oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa
11 ®dusmka - HayKa 0 IPUPOJIC 2 bubmorexa LHOK
' K pHpoA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
12 PH3HYCCKHC BETHHHbI 2 . https://m.edsoo0.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO/1 TO3HAHUS 2 1 Bronmotexa LIOK
' https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pasnean 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHHH BellleCTBA
2.1 CtpocHue BelecTBa 1 bubmiorexa LIOK
' P H https://m.edsoo0.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 5 1 bubmuorexa [JOK
' BEIIIECTBA https://m.edsoo0.ru/7f416194
2.3 ArperaTHbIe COCTOSTHUSI BEIIECTBA 2 bubmorexa HOK
' P 111 https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pasznea 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubmuorexa [JOK
31 Mexanueckoe nsiienne 3 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
3.2 Muepuus, macca, n10THOCTS 4 1 https://m.edso0.ru/7f416194
bubmuorexa [JOK
3.3 Cuna. Bupet cun 14 . 2 https://m.edsoo0.ru/7f416194
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Wroro no pazueny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
a1 Hasnenue. llepenaya naBnenust TBEPAbLIMU 3 bu6mmoreka [IOK
' TeJNaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 Jlasnenue xukocTn S https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATMocepHoe naBneH1e 6 https://m.eds00.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOrpyKEHHOE 7 3 bubnnorexa [HOK
' B HHUX TEJO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3znea 5. Pa6ora u MOIIHOCTH. JHEPrust
bu6nmoreka [JOK
51 Pabora u momHoCTS 3 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocteie MexanusMel 5 1 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
53 Mexanmaeckas sueprus 4 1 https://m.edso00.ru/7f416194
Hroro no pazgeny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KJIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3gen 1. TensioBbIe IBJICHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmiorexa [JOK
' https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tenosbie nporeccy! 21 1 S https://m.edsg).ru/?f418lce
Hroro mo pazueny 28
Pa3znen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa 7 1 bubnnoreka [JOK
' U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 2 7 ﬁgggl;llor;eeliiziorﬁﬂ f4181ce
bu6mmoreka [IOK
2.3 MaruuThbIe AB1CHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 ICKTPOMATHHTHES HHIYKIIH A 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5
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9 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIMCAHUSA https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsaumonetictaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3aKoneI coxpaneHms 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoneOaHus 7 3 https://m.edso0.ru/7f41ada6
bu6mmoreka [IOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DieKTpOMArHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 2 bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4ab
Hroro no pazgeny 6
Pa3nen 4. CBeToBbI€ AIBJICHUS
bu6mmorexa [IOK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6 3 bubmorexa [IOK

https://m.edsoo.ru/7f41a4ab
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bu6mmoreka [IOK
4.3 Pasnosxenue 6emoro cBera B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3zgea S. KBanTOBBIC SIBJICHUS
bubmuoreka [JOK
5.1 Hcnyckanue v morioiieHue cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (TpoeHHE ATOMHOTO AApa 0 . https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAnepibie peaxiuin ! . . https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pasnen 6. [loBTOpUTEIbHO-00001IAK0INIT MOAYJIb

6.1 [ToBTOpenue n 0600IIEHHE COIEPIKAHUS 9 5 bu6nuoreka [IOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no paznemy 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

7 KJIACC
KonuyecTBo yacos Jlara DJIeKTpoHHbIe U pPOBbIE
H/'n Tema ypoka Becer  Konrpoanubie Ilpakruyeckue S oOpa3zoBaTe/IbHbIE
0 padoTbI padoThbI pecypcbl
1 ®du3uka — Hayka o npupozne. AsneHus 1

IMpUpPOALbI. dusnyeckue sIBICHUS

MexaHn4deckue, TEIIOBEIE,
2 ANEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 1
3BYKOBBIE SIBJICHUS

3 ®u3nyecKue BEIMYMHBI U UX U3MEPEHUE 1

VYpok-uccnenosanue "M3mepenne
TEMIEPATyphl MPU TOMOIIH
XKHUJIKOCTHOTO TEPMOMETpA U AaTYHKA
TeMIEPaTyphl"

Kaxk ¢usuka u npyrue ecTeCTBEHHbIE
HayK{ U3Y4aIOT OPUPOLY.
5 ECZI;,CTBGZI[;IOHEI 11151131?1 IllwyeTo IO3HAHUA 1 bubanorexa LIOK
1 At ’ https://m.edsoo.ru/ff09f72a
Onucanmne QU3NYECKUX SIBICHUH C
IIOMOIILIO MOJieIed

VYpoxk-uccnenosanue "IIpoepka
TUIIOTE3bl: AATBHOCTD MOJIETA IIAPHKA,
MYIEHHOTO TOPU30HTAIBHO, TEM
Oosblie, yeM OoJble BHICOTA ITycKa"

Crpoenue BeriectBa. ONBITHI,
7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE 1
BEIIIECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

bubmuorexa [JOK

8 JIBIKEHHE HACTHIL BEIECTBA 1 https://m.eds0o.ru/f0a013e

VYpok-uccnenoBanue «OMnbITH IO
HAOJIOICHUIO TETNIOBOTO PACIIUPEHIUS



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

ra3oB»

10 ArperaTHbple COCTOSIHHSI BEIIECTBA
B3aumocBs3b MeX 1y CBOWCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbIX 5
noamoreka [IOK
11 COCTOSIHMSIX U UX ATOMHOMOJIEKYJIAPHBIM
https://m.edsoo.ru/ff0a0378
crpoerneM. OCOOEHHOCTH arperaTHbIX -
COCTOSIHUM BOJIbI
12 Mexanuueckoe 1BuxeHue. PaBHoMepHoe bubnnorexa [JOK
1 HEPABHOMEPHOE JBIIKCHHE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Cropocte. Enurumpt ckopoctu https://m.edsoo.ru/ff0a079c
bubmuorexa [JOK
14 Pacter myTH 1 BpeMCHH ABHKCHHA https://m.edsoo.ru/ff0a0ae4
Hueprus. 3akoH HHEPITUH.
PHHA. 3 Pt bu6mmoreka [IOK
15 B3aumoneiicTBue Ten Kak Npu4rHa https://m.edsoo.ru/ff0a0c10
WU3MEHCHHSI CKOPOCTH JIBHXKCHHUS TEIT — }
16 IInoTHOCTH BemiecTBa. PacueT Macchl u bu6mmoreka [IOK
o0BbeMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
TUIOTHOCTH TBEPAOTO TEIIA»
18 Pemenne 3agau mo teme "I1oTHOCTH bu6mmoreka [IOK
BerecTBa https://m.edsoo.ru/ff0al123c
Cuna xak XxapakTepUuCTHKA
19 B3auMoercTBus Ten. Cuia ynpyrocrtH.
3akoH ['yka
JlaGopaTtopHnas pabora «3yuenue
20 3aBHCUMOCTH pacTskeHHs (1edopmariun)
MPYKUHBI OT MTPHIIOKCHHOH CHITBD)
21 SBnenne Tarorenus. Cuia TSHKECTH
CBs3b MEXTY CHUJION TSHXKECTH M MacCou
Y bubnmoreka [JOK
22 tena. Bec Ttena. Pemenue 3amay mo reme

"Cuna Tsoxectu"

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Cuita TsDKeCTH Ha APYyrux IjiaHeTax.

bu6mmoreka [IOK

23 dusnyeckre XapaKTePUCTUKH TUTaHET https://m.edsoo.ru/ff0a1502
bubmuoreka [JOK
24 Mswepenne e Junamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Henecomocts https://m.edsoo.ru/ff0al778
26 CroxxeHue AByX CHUJI, HalPaBJIEHHBIX 110 bubnmoreka [JOK
OJTHOH MpsiMOiA. PaBHOIEHCTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3amay mo teme
"PaBHonelicTBytomast cui"
28 Tpenue CKONbKEHU U TPEHUE MOKOS. bubnnoreka [JOK
Tpenue B Ipupoie ¥ TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHast pabora «3yuenue
3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIbKCHHUSI bubnnoreka [JOK
29 )
OT CHJIBI IaBJICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLIUXCS TOBEPXHOCTEN»
30 Pemienue 3a1au Ha onpeneneHne
PaBHOJEHCTBYIOLIEH CUIIBI
sy | R agen o o B e B LOK
% ’ https://m.edsoo.ru/ff0alde0
«Cumby, «PaBHOACHCTBYIOIIAS CUIT»
KonTponbHas pabora o Temam:
30 «MexaHn4eckoe JBIKeHney», «Macca,
MJIOTHOCTBY, «Bec tenay, «['padudeckoe
n300paxenue cuimy, «CHUITbD)
33 Hasnenue. CiocoObl yMEHBIIIEHUS U bubnmuotexa [JOK
YBEJIMUEHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBiienue ra3za. 3aBUCUMOCTD JIaBJICHUS bubmuorexa [JOK
raza ot 00bEma, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBiieHust TBEPIBIMU TEJIAMH, bu6mmoreka [IOK
KUJIKOCTSIMH U ra3amu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBlieHME B )KUJIKOCTH U Ta3e, bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

BBI3BAHHOC I[CﬁCTBI/I@M CHIJIbI TSXKECTH

https://m.edsoo.ru/ff0a2718

37 Pemenwne 3agau mo teme «JlaBinenue B bu6mmoreka [IOK
KUJKOCTH U Ta3e. 3akoH [lackasy https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coobmatompecs cocyaet https://m.edsoo.ru/ff0a2970
39 lMuppaBiarueckuii mpece bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHEeBON KUIKOCTHBII
HacoC
Atmocdepa 3emnn. [IpuanHen
a1 CYIIECTBOBAHUS BO3AYIIHON 00OIOUKH bubnuoreka [IOK
3emutn. 3aBUCUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUSI OT BBICOTHI HaJl YPOBHEM MODSI
bubmuorexa [JOK
42 Bec Boznyxa. ATmocdepHoe gaBieHue https://m.edsoo.ru/ff0azbsa
43 N3mepenue atmochepHOro JaBieHHUs. bubnnorexka [JOK
OnsiT Toppuuenu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS bubnnoreka [JOK
OT BBICOTHI HAJ[ YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapometp-anepousa. Armocdepnoe bubnuoteka [JOK
JIABJICHUE HA Pa3JIMYHBIX BRICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amgau o reme "Atmocheproe
naBieHue"
4T orpymenmoe s m 1ero. Apuniciosa Bafmorexa LIOK
' https://m.edsoo.ru/ff0a3276
cuiia
o | Dmeons oo Onpescaoms, B LOK
’ https://m.edsoo.ru/ff0a33fc
Ha TeJOo, MOTPYKEHHOE B KHUAKOCTh)»
JlaboparopHas paboTa 1o Teme Bubmorexa [IOK
49 «HccnenoBanue 3aBUCUMOCTH Beca Tejia

B BOJIE OT 00bEMa MMOTPYKEHHOI B

https://m.edsoo.ru/ff0a3514



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

KHUAKOCTh 4aCTu TCiia»

50 [TnaBanue Ten bubmorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota
51 "KoHcTpyrpoBaHue apeoMeTpa Uiu 1
KOHCTPYMPOBAHUE JIOJKHU U OIPEICIICHNE
€€ rpy30n0abEMHOCTH "
Pewenue 3anau no remam: «llnaBanue
52 CYyJIOB. Bos;}[IXOHJIaBaHHe» «/laBnenue bubmmorexa LHOK
L https://m.edsoo.ru/ff0a3654
TBEPJBIX TEN, )KUJIKOCTEN U Ta30B»
bubmuorexa [JOK
>3 Mexanmieckas padota https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
>4 MorteocTs. EguHANE MOIHOCTA https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenosanue "Pacu€t MomHoOCTH,
55 pa3BUBAEMOH MpU NOIBEME 10 1
aectHuue"
56 [IpocTsie MexaHu3Mel. Peryar.
PaBHOBecue cun Ha ppruare
KonrtponbHas pabora no reme
57 «/laBneHue TBEpABIX TN, KUAKOCTEN U
ra3o» / Beepoccuiickas npoBepouHas
pabota
Peseprubrii ypok. Pabora ¢ Tekctamu mo
58 TeMe «JlaBieHue TBEPABIX Tell, bubnuoreka [IOK
KHJIKOCTeH U ra3oBy» / Beepoccuiickas https://m.edsoo.ru/ff0a4ffe
npoBepoyHas paboTa
Prruaru B TexHuke, OBITY U TIpU .
59 Ha6§paTopIe{a${ pa%oia «}i/lccnpez(r())cl);:lfme 0.5 bubmorexa HOK
N https://m.edsoo.ru/ff0a478e
YCIIOBUIM paBHOBECHUS pblyara
60 Penrtenue 3amad mo teMe «Y CIIOBUA bu6mmoreka [IOK

PAaBHOBCCHUS pbIyara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

61

62

Koaddumnuent nonesHoro nercTBus
Mexanu3ma. Jlaboparopnas pabota
«3mepenue KII/] HakinoHHOM
TTIOCKOCTHY

Pemrenne 3agau mo teme "Pabora,
MoimHocTh, KITJT"

0.5

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

63

64

Mexanunueckas 3Heprusi. Kunetnueckast
Y IOTCHIIMAIbHAS SHEPTHUS

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPIUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

66

67

YPOK-3KCIIEPUMEHT 110 TEME
"JKcrnepuMEHTAJIbHOE OIpeIETICHHUE
U3MEHEHMs KUHEeTHYECKON U
IIOTEHIMAIBHOW SHEPIUH NIPH
CKaTBhIBAaHUM TeJ1a IO HAKIIOHHOMH
MJI0CKOCTH"

KonTponbhas pabota nmo teme «Pabota u
MOIIIHOCTb. DHEPT U

O6o06matomuii ypok. Pabora ¢ Tekctamu
o TeMe "MexaHnueckoe ABHKeHue"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adee6

68

Ob6omaromuii ypok. Pabora ¢ Tekcramu
no teme "Pabora. MoutHocTh. DHeprus"”

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

. Tema ypoka Bcer  Kourpoabubie IIpakTuueckue Aara o0pasoBaTejbHbIe
n/n H3yYEeHHUs
0 padoThI padoThI pecypcbl
| | oo B LOK
https://m.edsoo0.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEpAOro, JKUAKOTO U 1 bu6mmoreka [IOK
razo00pa3HoOro COCTOSHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPJIOTO,
4 YKUJIKOTO M Ta3000pa3HOT0 COCTOSTHUI 1
BEIIIECTBA Ha OCHOBE MOJIOKCHHI
MOJICKYJISIPHO-KUHETHYECKON TCOPHH
5 Kpucrannuueckue u amopHbIe Tena 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanWIISIPHOCTD. 1 bubnnorexka [JOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CKaTUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBsI3b TEeMITEpaTyphl CO 1
CKOPOCTBIO TETUIOBOTO JIBUYKEHUS YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubnuorexa [IOK
U3MCHEHHsI BHYTPEHHEH dHEPIUn https://m.edsoo.ru/ff0a5c60
10 Buasl Tennonepenaun 1 Eubmorexa LIOK
https://m.edsoo.ru/ff0a6412
VYpok-koHpepennus "[Ipaktuueckoe
11 HCTIOJIL30BAHUE TETIIIOBBIX CBOMCTB 1 1 bubmuorexa [JOK
BEIIIECTB ¥ MATEPHAIIOB B LIENSIX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KonuuecTBo TemnoTel. Y nenbHas 1 bubmuoreka [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
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

TCIINIOEMKOCTD

https://m.edso0.ru/ff0a6976

YpaBHeHHe TEIJI0BOro OanaHca.

bu6mmoreka [IOK

13 Terioo0MeH U TeIUIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
PR — Bubmiorexa LIOK
o o " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U TOpSYEH BOIBI
Pacuer konudecTBa TEIIOTHI,
15 HEO0OXOMMOTr0 JIJIsi HarpeBaHUs Tena U
BBIJICJISIEMOTO UM TIPH OXJIQKICHUU
16 JlabopaTtopHast pabora "Ornpeznenenue bubnuorexa [JOK
yICIbHOHN TEIIOEMKOCTH BelecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeJbHas TEIIoTa bubnuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
18 xpmerammmaconn e Yaemas ubmiorera LIOK
' https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUIABJICHUS
JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
19 . :
yIEIbHOM TEIUIOTHI TUIaBICHUS Jiba" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y nenbHas Temiora
21 napooOpa3oBaHUs U KOHJEHCAIUH. bubnnoreka [JOK
3aBUCUMOCTh TeMIEPaTypbl KHIICHUS OT https://m.edsoo.ru/ff0a786c¢
aTMOC(hEepHOTO TaBJICHHS
22 paora “Onpeneaenie ommocmenmoii Butimoexa LIOK
" https://m.edsoo.ru/ff0a7628
BJIKHOCTH BO3]lyXa
23 Pemienue 3a1a4 Ha onpeeneHue
BJI&KHOCTH BO3ITyXa
[TpuHIUIIB paObOTHI TETIIIOBBIX
24 neurareneif. [lapoBast TypOuHa.

JlBurarenab BHYTPEHHETO CrOpaHUs



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

KIIJI rennoBoro aeurarens. TemnaoBeie

bu6mmoreka [IOK

25 JIBUTATEJIN M 3alATa OKPYKAFOMICH https://m.edsoo.ru/ff0a7c7c
cpebl
26 3aK0H COXpaHEHUs U IPEBPAILICHUS
SHEPTUU B TEIUIOBBIX MpoOIleccax
ITonroroBka K KOHTPOJILHOM
27 Tecl)v?e ?TZHHiBBI: ﬂBﬁgﬁH;IIjIESEEZ;E: bubmorexa LIOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUU BEIIECTBA
Kourponpnas T
28 "T(‘)el'[JII)(())]J:LIea;IBgzgl?I;.I II/II(;hIsr:HHe bubmorexa LIOK
o " https://m.edsoo.ru/ff0a86ae
arperaTHhIX COCTOSIHUI BEIIeCTBa
29 DnekTpusanus Tei. JIBa pona
AJICKTPUUCCKUX 3aPsI0B
30 Ypok-uccrnenoBanue "IneKTpu3aIus Tl
WHIYKIMEN U IPU CONTPUKOCHOBEHUHU"
31 BzaumopencTue 3apsyKeHHBIX TEIL. bu6mmoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
OnexTpuyeckoe moje. HanpsskeHHOCTh
32 BHCKT;)I/I‘IGCKOFO OJIsl. HpI/lI)HI_II/IH bubmorexa LHOK
. https://m.edsoo.ru/ff0a8a0a
CYMEPIIO3UITUH IJICKTPUUECKHUX MOJIeH
33 Hocurenu anekTpuueckux 3apsiioB.
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOgHMKY U THUANEKTPUKH. 3aKOH bubnuorexa [IOK
COXPaHEHHUsI AIEKTPUIECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha IpUMEHEHUE CBOKCTB bubmuorexa [JOK
9JIEKTPHUECKUX 3apsIIOB https://m.edsoo.ru/ff0a90cc
DIEKTPUUYSCKHI TOK, YCIIOBHS €TI0
36 cymeCI;BOBaHHﬂ. I/IC’}g‘-IHI/IKI/I bubmmorexa LJOK
https://m.edsoo.ru/ff0a95a4
AJIEKTPUIECKOTO TOKA
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccnenosanue "JleiictBue



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

JIEKTPUUECKOTO MOJIS Ha IPOBOJHUKH U
JUAJIEKTPUKH"

DIIEKTPUYECKHUM TOK B METAJLIaX,

bubmuoreka [JOK

39 JKUIAKOCTSAX U ra3ax https://m.edso0.ru/ff0a9838

40 DneKTpuueckas Lenb U e€ COCTaBHbIE
4acTH

41 “Tiepenie perymiposae s 05 ubmotera LIOK

n ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOoe HaMpsKEHHE.

42 Bonbsr™erp. JTaboparopHas pabota 05 bubnmnoreka [JOK
"M3mMepeHune U peryJiupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspKkeHus"

43 CornpoTHBiIeHUE MPOBOAHUKA. Y ICIBHOE bubnuorexa [JOK
COIIPOTHBJIEHUE BEIICCTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb

44 ANEKTPUYECKOTO COMMPOTUBIICHUS 1 bubnuoteka [JOK
MIPOBOJTHUKA OT €0 JUTUHBI, IJIOIIA ! https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus: U MaTepuana”

45 3aBUCHMOCTH CHJIBI TOKA OT HAMPSKCHMUS. bubnuotexa [JOK
3akoH Oma Jiy1s1 y4acTka Ienu https://m.edsoo.ru/ff0aad4a
JlaboparopHnas pabota "Hccrnenoanue
3aBUCHUMOCTH CHUJIbI TOKA, UAYILETO Yepe3 bubmuotexa [JOK

46 1 .

PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA https://m.edsoo.ru/ff0aa04e
Y HanpsHKEHUs Ha pe3ucrope”

47 [TocnemoBarenbHOE U TapAIIIETEHOE
COETMHEHUS IPOBOTHUKOB
JlaGopaTtopHas padora "IIpoBepka
[IpaBUJIa CIIOKEHUS HAIIPSHKEHUN IIPU bubnuorexa [IOK

48 1 .

M0CJIEI0BATEILHOM COETUHCHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos"

49 JlaboparopHas pabota "IIpoBepka 1 bubmmorexa [JOK



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
https://m.edsoo.ru/ff0aaa58

IpaBuiIa Ui CUJIbI TOKA IIPU
1apajuIeJIbHOM COEIMHEHUU PE3UCTOPOB"

Pemenne 3amau Ha MPUMCHCHHUC 3aKOHA

https://m.edsoo.ru/ff0aadle

bubmuorexa [JOK

50 Oma 11 pa3IuIHOro COCAUHCHHMS
HpOBé[,[[H If OB a https://m.edsoo.ru/ff0aaf8a
51 Pabota u MOILIIHOCTB AIEKTPUYECKOTO bubmumoreka [IOK
toka. 3akoH J[xoyisa-JIenia https://m.edsoo.ru/ff0ab124
JlaboparopHas pabota "Onpenenenue Buborexa [IOK
52 abo OII[HOCTH dJIe €CKOro
FT) OK; bl MOTLHOCTH SJICKTprteckor https://m.edsoo.ru/ff0ab3e0
DIIEKTPUUYECKHE IICTTH ¥ IIOTPEOUTEIIN Bubmorexa [IOK
53 (S €CKOi1 JHe OBITY.
Kﬂo ggff; SEMEIK:HEZHH B OpITY https://m.edsoo.ru/ff0ab660
54 ITocTosTHHBIC MATHUTHI, UX
B3aUMOJICHCTBUE
55 Vpok-uccnenosanue "M3yuenue nonen bubnunoreka [JOK
MTOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarunuTtHoe 1moje. MarHuTHOE ToJjie
bu6mmoreka [IOK
56 3eMJIu ¥ ero 3HaueHHE /IS )KU3HU Ha
Jere a https://m.edsoo.ru/ff0acOba
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
57 TeMe "DIIEKTPUUECKHE 3aps/bl. bubnuoreka [IOK
3apspKeHHBIE Tejla U UX B3aUMOICHCTBHS. https://m.edsoo.ru/ff0abd2c
[ToCTOSIHHBIM 27EKTpUUECKUN TOK"
KonTpomnpHas pabota mo Teme
"DJieKTpuUYecKue 3apsaabl. 3apsyKEHHbBIE
bubmuorexa [JOK
58 Tella U uX B3aumoaeucTBus. I1ocTosHHbBIN
. . https://m.edsoo.ru/ff0abea8
anexkTpuyeckuit Tok" / Beepoccuiickas &
poBepoyHas paboTta
Peseprubrii ypok. Pabora ¢ Tekctamu mo
. N bubmuorexa [JOK
59 teMme "[1oCTOSHHBIHN 21eKTpUUECKUid TOK" nommoreka L

/ Beepoccuiickast mpoBepodHasi paboTa

https://m.edsoo.ru/ff0acdc6



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
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6

60

OnbIT OpcTeaa. MarautHoe nose
ANEKTPUUECKOT0 ToKa MaruuTHoe rnose
KaTYIIKA C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?

61

62

[IpuMeHeHue IeKTPOMarHuToOB B
texauke. Jlaboparopuas pabota
"N3y4yeHue nercTBUSA MarHUTHOTO MOJIA
Ha MPOBOJIHUK C TOKOM"

DIIEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
Hcnons3oBaHue 35eKTpoaBUrareneii B
TEXHUYECKHUX YCTPOHUCTBAX U Ha
Tpancnopre. JlabopaTopHas pabora
"KoHcTpynpoBaHue u usyueHue padboTsl
3JeKTpoaBUraTes"

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbiThl Papajes. 3aKoH
AJIEKTPOMATrHUTHOM MHAYKumu. IIpaBuio
Jlenna

64

Onextporeneparop. CriocoOsl
MIOJTYYEHUS DIIEKTPHUUECKON YHEPTUH.
DJEeKTPOCTAaHIIMU Ha BO30OOHOBIIIEMBIX
UCTOYHUKAX SHEPTUU

65

[ToaroroBka Kk KOHTPOJIBHOMN paboTe Mo
TeMe "DIEeKTPUYECKUE U MarHUTHBIE
ABJICHUS"

66

67

KonTpomnpHas pabota mo Teme
"DNeKTpUYECKNE U MArHUTHBIE SIBJIICHUS "
O6o06matomuii ypok. Pabora ¢ Tekctamu
o TeMe "TemoBble aBiIeHus"

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0accbe

68

O6o6maromuii ypok. Pabota ¢ Tekcramu
o teMe "MarauTHble ABieHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

145



https://m.edsoo.ru/ff0ac1d2
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https://m.edsoo.ru/ff0acb14
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9 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

0 Jlara
wn Tema ypoka Beero KonrTpoabsubie IIpakTuueckue w3ysenns o0pasoBaTejbHbIe
padoThI padoThI pecypcbl

1 MexaHuueckoe BUKEHHE. 1
MarepuanbHas TOUKa

2 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE npsMoOJIMHEIHOE 1 bubnnoreka [JOK
JIBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBaoMepHoe npsaMoIuHeHOe

4 nBixkeHne. CpesiHssi © MTHOBEHHAS 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOpEHHOTO ABIKeHUs. ['padux 1
CKOPOCTH

| Do o Omereme | 1 B 10K
yeKop PH PABHOYCKOP " https://m.edsoo.ru/ff0adb18
JIBIDKCHUH 110 HAKJIOHHOM TIOCKOCTH

8 CBo0Ooguoe magenne teir. OIbIT 1
lamunes
PaBHOMEpHOE ABMXKEHUE TTIO

9 oKkpyHocTH. [lepnon u yacrora 1 bubnnoreka [HOK
oOpatenus. JIuneitHas u yrimoBas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 LlenTpocTpeMHUTENIBHOE YCKOPEHHE 1

. bu6mmoreka [IOK
11 [Tepssiit 3akoH HetoToHa. BekTop cuibl 1 https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. 1 bubmuoreka [IOK



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
https://m.edsoo.ru/ff0ae612

PaBHopelicTByOIIAs cHiia

https://m.edsoo.ru/ff0ae72a

13 Tpetuii 3akon Herotona. Cynepno3uiius bubmuorexa [JOK
cun https://m.edsoo.ru/ff0ae982
14 Pewenne 3ana4 Ha npuMeHEHUE bubmumoreka [IOK
3akoHOB HbproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyrocru. 3akon T'yka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anay no teme «Cuna
YIPYTOCTH
17 JlaboparopHas padota «Onpenenenue bubnnorexa [JOK
KECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Cia Tperns https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no reme «Cuiia TpeHUsD bubmorexa LHOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
K03 UIMEHTa TPSHHUST CKOTBbXKCHHUS" https://m.edsoo.ru/ff0af8be
| o s v e BuGaionsa LOK
v ' https://m.edsoo.ru/ff0afb8e
TPCHHUS
22 aroremn, Vexopenne cootomors Bubmiorera LIOK
: https://m.edsoo.ru/ff0af044
naJCHUS
VYpok-koHdpepenuus "/IBmxenue ten
23 BOKPYT IPaBUTAILIMOHHOTO LIEHTpa
(Conmueunas cuctema). ['amaktuku"
24 Pemenue 3amau no teMe "Cuia TsSDKECTH bubmuoreka [JOK
Y 3aKOH BCEMHPHOT'O TATOTCHHS" https://m.edsoo.ru/ff0af5f8
o5 IlepBasg kocMHUeCKasi CKOPOCTb. bubnnorexka [HOK
HeBecoMocTs 1 ieperpy3ku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue maTepuaJbHOW TOUKHU. bubmuoreka [IOK

AoOcomoTHO TBEpIOE Tenno. PaBHOBecHe

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0ae72a
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TBEPAOTO TeJa C 3aKPEIIEHHON OChIO
BpauieHusi. MomeHnt cwibl. LieHTp
TSKECTU

PaBHOBecHe MaTepuaaIbHOW TOUKH.
AGcomoTHO TBEpAOE Teno. PaBHOBecue

27 TBEPJIOTO TeJIa C 3aKPETUIEHHONW OChIO
BpauieHusi. MomeHtT cwibl. LieHTp
TSKECTH
28 Permenue 3agaud mo remMe "MoMeHT bu6mmoreka [IOK
cwibl. Lentp tsokectn" https://m.edsoo.ru/ff0b02b4
sy | Lot « sompotach s B LOK
. W ’ https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
0 “Mexamcorce mmenme, Bubmiorexa IOK
N " ’ https://m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
o | e Ty s Secr B LOK
iy https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJEHCTBUE
32 Pemenne 3agay mmo Teme "3akoH bu6nmoreka [JOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJAE U TEXHUKE"
34 Mexannueckasi paboTa U MOIITHOCTH ﬁgggl/?;eelcdasiorllf/ 0b0as4
35 PaGora cuibl TsKECTH, CUITBI YIPYTOCTH bubnnoreka [HOK
U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «OrnpeneneHue
36 paboThI CHIIBI TPEHUS TIPU PaBHOMEPHOM
JBIDKCHUH TeJIa TI0 TOPU30HTAIBHON
MOBEPXHOCTU»
37 CBsi3b 3HEPTUH U paOOTHI.



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

HOTCHHI/IaJ'IBHaH OHEPIus

Kunernueckas sueprus. Teopema o

bu6mmoreka [IOK

38 KUHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlaGopaTtopHnas padora «3yueHue bubmuorexa [JOK
3aKOHA COXPAHCHHS SHEPTUN https://m.edsoo.ru/ffOb12fe
a1 KomnebaTenpbHOE IBH)KCHHUE U €TI0 bubmuorexa [JOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858
42 3aryxaromiue KoieoaHusl. bu6mmoreka [IOK
BeinykieHHbIe KosieOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 Marematuueckuil 1 npyKUHHBIHI
MasiTHUKH
K-U BaHHE «3aBUCHMOCTh
44 zs;Hoz[;CIiIole:&aHnﬁe 03 E)IKCC(":[KOS;:I/I Bronmozexa LIOK
https://m.edsoo.ru/ff0b197a
NPYKAHBI ¥ MAacCHI TPy3a»
45 [IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHUsIX
o | iommenpior Qo B 10K
https://m.edsoo.ru/ffOblaec
HPYKUHHOTO MasiTHUKa»
JlaGopatopHas pabora «IIpoBepka
47 HE3aBUCHMOCTH NepHoJia KoJieOaHH bubnnorexka [JOK
rpys3a, MOJIBEIIEHHOT0 K HUTH, OT MacChl https://m.edsoo.ru/ff0b197a
rpy3a»
8 exammacor som. Tpotommme u ubmiorera LIOK
’ https://m.edsoo.ru/ff0b21fe
HOTIEPEYHBIE BOJIHBI
VYpoxk-koHpepenuus "MexaHnuecKue
49 BOJIHBI B TBEpIOM Tere. CelicMuiecKue
BOJIHBI"
50 3Byk. PacnipocTpanenue u oTpaxxeHue

3BYyKa



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccinenoBanue "Habmonenune
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

53

['poMKOCTb 3BYKa U BbICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-konpepenmus "YapTpazByk u
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJIBHON pabOTE MO
TeMe "3aKOHBI COXPaHEHHUS.
MexaHnuveckue KojieOaHusi ¥ BOJHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas pabota no teme "3aKOHBI
coxpaHeHus. MexaHudeckue KojieoaHus
Y BOJIHBI"

56

DNIeKTPOMarHuTHOE TOJIE.
DJIEKTPOMAarHUTHbIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

58

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koHpepenmus "llxkana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonp3oBaHme 371EKTPOMAarHUTHBIX
BOJIH JIJI1 COTOBOI1 CBA3U"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2fe6

59

Ypok-uccnenosanue "M3ydenne
CBOWCTB DJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenne 3ala4 Ha OIIPCACIICHUC
HaCTOTHhI U JJIMHBI BHeKT”pOMaFHPITHOﬁ
BOJIHBI

61

62

DJNeKTpOMarHuTHasi Ipupoja CBeTa.
CxopocTth cBeTa. BomHOBEIE CBOMCTBA
cBeTa

Ucrounuku cBeta. [IpsiMonuueitHoe
pacrpocTpaHeHHEe CBeTa. 3aTMEHUS
Counia u JIyHsl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b31d0

bu6mmoreka [IOK
https://m.edso0.ru/ff0b3658



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
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3aKOH OTpa)KEHMs CBETA. 3epKajia.

63 Pemienue 3a1au Ha MpUMEHEHHE 3aKOHA bubmorexa [IOK
https://m.edsoo.ru/ff0b38c4
OTpakKeHHsI CBETa
64 [Ipenomnenue cBera. 3aKoH bubnuorexa [JOK
IPEJIOMJICHHUS CBETa https://m.edsoo.ru/ffOb3aea
65 Hemomsome nommore amyrpenmers Bubmiorexa LIOK
https://m.edsoo.ru/ff0b3c5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX
JlaGopaTtopnast pabota "HccnenoBanue
66 3aBUCHUMOCTH YTJIa IPETOMIICHUS
CBETOBOI'O JIy4a OT YyIJIa aJeHUs Ha
rpa"uie "Bo3ayx-crekio""
Ypok-koHpepenus "Hcnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
68 Jluna3el. OnTUdeckas CHiia JIMH3BI Eggi?;ﬁiigﬁﬁlffom f2c
69 [TocTpoenne n300pakeHUi B JIMH3AX bubmmorexa [TOK
https://m.edsoo.ru/ffOb444a
10 doryenoro pacerommun it ommaccxor ubmiorera LIOK
o " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIIEH JTUH3BI
71 Ypoxk-koHpepennus "OnTuyeckue bubnuotexa [JOK
JMH30BbIe TpUOOpH" https://m.edsoo.ru/ffOcOa7e
72 ['ma3 kak ontuyeckas cucreMa. 3peHue bubmorexa HOK
' https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepenuus "JledexTs 3peHus.
Kaxk coxpanuts 3penne"”
Paznoxxenue 6enoro cBeta B CIIEKTP.
74 OnbiTel HhtoTOHA. CliokeHne bubmuorexa [JOK

CHEKTpaJIbHBIX 1[BeTOB. [lucnepcus
CBeTa

https://m.edsoo.ru/ff0c0f4c
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JlaGopaTopHas pabota "OmbITHI 11O
Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H

bubmuoreka [JOK

& BOCIIPHATIIO LIBETA IIPE/IMETOB TPH 1X https://m.edsoo.ru/ffOcOe2a
HaOJII0JIEHUH Yepe3 LIBETOBbIE
buabTpH"
Ypoxk-npaktukym "BosiHOBBIE CBOMCTBA
76 CBeTa: JHcIepcusi, HHTeppepeHns U
nudpakmms”
77 OmnbiTel Pesepdopaa v mianerapHas bubnnoreka [JOK
MOJIeJIb aTOMa https://m.edsoo0.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
79 Hcenyckanue U noriomeHue cBeTa bu6mmoreka [IOK
aromoM. KBaHTbI. JInHevaThie CIIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "Habntonenue bubnnoreka [JOK
CIIEKTPOB MCIyCKaHHs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmorexa [TOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnunoreka [JOK
MO/IeITb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE IpEBpaLCHUS. bubnnorexka [JOK
N3oTonst https://m.edsoo.ru/ffOclal4
84 Pemienne 3amayq mo teme: bu6nmoreka [JOK
"PamnoakTHBHbIEC IpeBpaIieHus " https://m.edsoo.ru/ff0clb4a
85 [lepuoxa nonypacnana
w | Lol T o LOK
" ’ ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
87 SnepHble peakuny. 3aKOHBI COXPAHEHUS bubnnorexka [JOK
3apsIOBOTO U MAaCCOBOTO YHCET https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBsI3U aTOMHBIX siiep. CBsi3b bubnmoreka [JOK
MacChl ¥ SHEPTUU https://m.edsoo.ru/ffOcld7a
89 Pemenue 3ama4 no teme "SnepHsie



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
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peakuun"

Peakiuu cuHTEe3a U AENCHUS SAEP.

bu6mmoreka [IOK

90 .
Ucrounnku sHepruu CouHIla U 3BE31 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "Anepuas
91 sHepreTuka. J[elcTBus paliOaKTUBHBIX
U3JIy4CHHUI Ha )KUBBIE OPraHU3Mbl"
[ToaroroBka K KOHTPOJILHOM paboTe MO
92 TeMe "DIEeKTPOMarHuTHOE IOoJIE. bubnnoreka [JOK
DJIeKTpOMarHUTHBIC BOJHBL. KBaHTOBBIC https://m.edsoo.ru/ff0c223e
SIBIICHUS"
KoHTpoinbHas pabora 1o Teme
93 "DIeKTPOMarHuTHOE TOJIE.
DIIeKTpOMarHuTHbIC BOJIHBI. KBaHTOBEIE
SIBJICHUS"
IToBTOpEHKE, 0000IICHUE.
9 Jla6o ETO H;)IC a6H;TBI 10 KypcC bubmorexa LIOK
i PATOPHAIC P N ypey https://m.edsoo.ru/ff0c245a
B3aumoneiictBue Ten
IToBTOpeHue, 0000IeHNE. Permenune
95 aCIIeTIiII)IX I/I’ Kallecl”IFIBeHHI)IX 3a7a4 110 bubmorexa LIOK
P " " 8 https://m.edsoo.ru/ff0c2572
TeMe "TernnoBbie mpoiecchl
IToBTOpenue, 0000IeHNE. Permenune
96 acqulf{mx I/I’ Ka‘IeCL”IFlBeHHI)IX 3a7a4 1o bubmmorexa [TOK
P \ o o https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TenaoBEIX ABUTATEIICH
IToBTOpeHue, 0600meHue. Pemenue
97 acquII){LIX I/I, Ka‘—IeCH"l:IBeHHI)IX 3a7a4 1o bubmorexa [TOK
P \ l,f https://m.edsoo.ru/ff0c2b30
teme "KIIJI asekTpoycTaHOBOK
[ToBTOpEeHUE, 000OIIEHNE.
98 Jla6o ETO H;)Ie a6L(L)ITLI 10 KypcC bubmorexa [TOK
8 paTop P " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
IToBTOpenwme, o6o6menue. Pabora ¢
p ’ '1'11 bu6mmoreka [IOK
99 TEKCTaMHU MO TeMe ""3aKOHbI COXPaHEHUS

B MexaHuke"

https://m.edsoo.ru/ff0c2d6a
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[ToBTOpenue, 0600meHue. Pabora ¢

" bu6mmoreka [IOK

100 TGKCTa}:/H/I o teme "Konebanus u 1 hitps://m.edsoo.ru/ff0c2e82
BOJIHBI

101 [ToBTOpenue, 0600meHue. Pabora ¢ 1 bu6mmoreka [IOK
TekcTaMu 110 TeMe "CBEeTOBLIE ABJICHUA" https://m.edsoo.ru/ff0c3044
[ToBTopenue, 0600menue. Padora ¢

102 TekcTaMu 1o TeMe "KBaHToBas u 1
snepHas Gpu3uka'

OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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ITPOBEPAEMBIE IIPEJIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KVIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3indaTth SABJICHHUA 10 OIMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarollleM MHUpe, B TOM 4Hclie (pU3NYECKUE SBICHUS B MPUPOJIE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATH
CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUBNYECKUX SIBICHUN

14

1.5

ONKCBHIBATh HW3YYCHHBIC CBOWCTBA Tl W (DU3HUECKUE SIBJICHUS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, NPH ONHCAHWH MPABUIHHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCIOJIb3YEMbIX BEJIMYUH, WX
0003HaYCHHS U STUHUIBI (PU3NICCKUX BEIIMYUH, HAXOAUTH (DOPMYIIBI,
CBS3BIBAIOIIME JaHHYI (U3HYECKYI0 BEIUYMHY C JAPYTUMHA
BEIIMYMHAMH, CTPOUTh TpapUKHd  HM3YYECHHBIX  3aBHCUMOCTECH
(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHUE SIBJICHUS M IPOLECCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTEeMaTU4YecKoe
BBIPAKCHHUE

1.6

1.7

OOBSCHATh (PU3UYECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM
yhclle M B KOHTEKCTE€ CUTyallud MPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa: BBIABIATh INPUYUHHO-CIEACTBEHHBIE CBSA3H, CTPOMUTH
oObsicHeHne w3 1 — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA MIIH
3aKOHOMEPHOCTHU

pemath pacy€THbie 3a1auud B 1 — 2 JMeHCTBUSI, UCTIONB3YSl 3aKOHBI U
dbopMyIbl, cBs3bIBaIONINE (DU3MUECKHE BETUYMHBI: HA OCHOBE aHaN3a
YCIOBUS 3aJayd 3alMChIBaTh KPATKOE YCIOBUE, MOACTAaBIATH
buznyeckre BeNUYMHBI B POPMYIIBI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIIpaBOYHBIC JaHHBIC, HEOOXOIMMBIE JJI PEIIeHUs 3a/1a4, OIlCHUBATh
PEATUCTUYHOCTD MOTYYeHHON (U3UYECKON BETUUMHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh MPH IMOMOIIA
(U3UYECKUX METOJIOB, B OINHWCAHWHM WCCIICIOBAHUS  BBIICTATH
mpoBepsieMoe  MPEANoNoXKeHHe  (TUMoTe3y),  pa3iuyarb |
WHTEPIPETHPOBATh TOJYYCHHBIM PE3yJIbTaT, HAXOJUTh OIIUOKH B
XO0JI€ OTIBITA, JENATh BBIBOJIBI 110 €r0 PE3ybTaTam

1.9

MPOBOAMTH OMBITHl 10 HAOMIONEHUI0 (U3NYECKUX SBICHUM WIN
¢u3mueckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble
MPENIOJIOKEeHNs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyI0BaHUs, 3aMCHIBATH X0 ONbITa U (POPMYIUPOBATH BBIBOBI

1.10

BBITIOJHATE TMPAMBIC HU3MCPCHUSA C HUCIHOJB30BAHUCM aHAJOIOBBIX U




M (ppOBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUS MPHOOPOB C Y4ETOM
3aJJaHHOM a0COIOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

1.12

OPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrod C MWCIOJIb30BAaHUEM MPSAMBIX HW3MEPEHU,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YEOHOTO HCCIIEIOBAaHUSA, COOMpPATH
YCTaHOBKY M BBIIIOJIHATH U3MEPEHMUsI, CIEAYs NPEUI0KEHHOMY IUIaHy,
(UKCUpOBaTh pPE3yabTaThl MOJYYCHHOW 3aBUCHMOCTH (PH3UUECKUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOJIUI U TpaQUKOB, J1€J1aTh BbIBObI
10 pe3yJIbTaTaM MCCIEA0BAHUSA

MPOBOANTH KOCBEHHBIC H3MEpEHUs (PU3MYECKHX BEIUYHMH, CIEHys
MPeJI0KEHHOW MHCTPYKIUU: MPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
AKCIIEPUMEHTAJIbHYI0O YCTAHOBKY M BBIUKCIATH 3HAUYEHHE HMCKOMOMU
BEJIMYHHBI

1.13

1.14

coOmofaTh TpaBWia TEXHUKH Oe3omacHocTH Ipu pabore ¢
71a00paTOPHBIM 000PYI0BaHUEM

YKa3plBaTh NPUHIUNBI  JCHCTBHS TNPUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapakTEpHU30BaTh IMPUHLUIBl JEUCTBUA M3YyYEHHBIX
npuOOpOB M TEXHUYECKUX YCTPOWCTB C IMOMOUIbIO UX ONMCAHMS,
UCMONb3ys 3HaHHUA O CBOMCTBax  (pU3MUECKUX  SIBIEHUM U
Heo0Xo1uMble GU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

OPUBOAUTH MNpHUMEpbl (HAXOAUTh MH(MOPMALMIO O IpPUMEpax)
NPaKTUYECKOTO UCTIOIb30BaHUS (PU3NYECKUX 3HAHUI B MMOBCEIHEBHOM
KU3HM Juid  o0ecriedeHHss O€30HacHOCTH IMpU  OOpallleHuH ¢
npuOoOpaMy U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3/10pPOBbsS U
co0JII0JIEHHsI HOPM 3KOJIOI'MYECKOI0 TIOBEICHUS B OKpY Karollel cpesie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IHq)OpMaI_II/II/I B CCTH I/IHTepHeT B
COOTBCTCTBUM C 3aJaHHBIM IIOMCKOBBIM 3aIllpoCOM, Ha OCHOBC
UMCTIOIIINXCA 3HaHUM U HYTéM CpaBHCHHS PA3JIMYHBIX HCTOYHHUKOB
BBIJCTIATD I/IH(i)OpMaHI/IIO, KOTOpasa SABJIACTCA HpOTHBOpe‘{HBOfI nin
MOXET OBITh HCHOCTOBepHOﬁ

1.17

UCIIOJIb30BaTh pu BBITIIOJIHEHUH yueOHBIX 3a1aHUI
HAayYHOTIONYJSIPHYIO  JIUTEpaTypy  (QU3WYECKOro  COAEpIKaHMS,
CIIpaBOYHBIE MaTepualibl, pecypcbl cetu VHTepHeT, BIaneTh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeodpazoBaHus HHPpOpMaLUK
13 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

1.19

COo3/1aBaTh COOCTBEHHbBIE KPAaTKHE MUCbMEHHbBIE U YCTHBIE COOOIEHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHGPOpPMAIMH (PU3UIECKOTO
COJIepXKaHus, B TOM 4HCJe MyOJINYHO JeNlaTh KpaTKue COOOLIeHUs O
pe3yibTaTax MpPOEKTOB WM Y4YEOHBIX HCCIEOBaHUM, MpU 3TOM
rPaMOTHO HCIIOJIb30BAaTh W3YYEHHBI MOHATUHHBIM ammapar Kypca
(bU3UKH, COMPOBOKIAThH BHICTYIIJIEHUE MPE3eHTalluel

MIPY BHITIOTTHEHUH y4EOHBIX MPOEKTOB M UCCIEIOBAHUIN paclpeeNiaTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUH C MOCTABICHHBIMH 3aJa4aMH,
CIeUTh 32 BBHINOJHEHHWEM IIJlaHa JEHCTBUM, a/leKBaTHO OIICHUBATH
COOCTBEHHBIM BKJAJ B JIEATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aMMO/ICIICTBHE, YUUTHIBAs MHEHUE
OKPY>KaOIIHNX
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HCII0JIBb30BAaTh IIOHATHA

1.2

1.3

pa3indaTth SABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘-IGCKOG SBJICHUC

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATH
CYIIIECTBEHHbIE CBOICTBA (ITpU3HAKU) GUZHUECKUX SIBICHUN
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1.5

OMHKCHIBATh H3YYCHHBIC CBOHCTBA Tel U (PHU3UYECKHE SBICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, IPH ONHCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYCCKUH  CMBICT  HCIOJB3yeMBIX  BEJIIMYUH,
0003HaueHHsI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBS3BIBAIOIINE JaHHYI (U3HYECKYI0 BEIUYHHY C JPYTHMH
BEIIMYMHAMHU, CTPOUTh  TpapUKd  HM3YYECHHBIX  3aBHCUMOCTECH
(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOICCCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CJIOBECHYIO
(GOpMYyIUPOBKY 3aKOHa H  3alMCHIBaTh €ro0  MaTEeMaTU4YecKoe
BBIPAKEHHUE

1.6

00BACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyallud NPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHX IIaroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA
(bu3HYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WUJIH 3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a7aud B 2 — 3 JNEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4M 3alIUChIBAaTh KPATKOE YCIOBUE, BBIABISATH HEJOCTATOK
JaHHBIX Il pelIeHHs 3aJadyd, BbIOMpaThb 3aKOHbI M (HOPMYIIBI,
HEoOXOoauMBbIe Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl U CPAaBHUBATH
MOJIydeHHOE 3HayeHHe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU
JTAaHHBIMU

1.8

1.9

1.10

1.11

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-I€CKI/IX MCTOJ0B, UCIIOJIB3YA OITMCAHUC UCCIICIOBAHUS, BBIACIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTH IIOpsAAKaA
MMPOBEACHUA UCCICA0OBAaHMA, ACJIaTh BBIBOABI

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(U3MYEeCKUX ~ CBOWCTB  Tel:  (POPMYJIHpPOBaTH  IPOBEpPSEMbIC
MPEIINONIOKEeHNUs, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO
000pyTI0BaHNsI, ONTUCHIBATE XOJT OTBITA U (HOPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TIPSIMBIE HM3MEPEHHUS C HCIOIh30BAaHUEM aHAJIOTOBBIX
nprOOPOB U JATUYUKOB (PM3MUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI
HU3MEPEHHH ¢ YIETOM 3aTaHHOU a0COFOTHOM MOTPEITHOCTH

MPOBOJIUTh  WCCJEJAOBAHUE  3aBUCUMOCTH  OJHOW  (PU3HUECKOU

BEIIMYUHBl OT JPYro C MCIOJB30BAHUEM IIPSMBIX HW3MEPEHUN:
IUIAHUPOBAaTh HCCIIEJIOBAHHUE, COOMpaTh YCTAHOBKY U BBIOJIHATH




U3MEpEeHus, cilelyd  NpeUIOKEHHOMY  IUIaHy, (DPUKCHPOBATh
pe3yabTaThl MOJYYSHHON 3aBHCHMOCTH B BHJE TAaONMUIl U TpaduKOB,
JIeJIaTh BBIBOJBI 110 PE3YJIbTATAM UCCIICIOBAHMS

1.12

1.13

IPOBOJIUTh  KOCBEHHblE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
cienyst IPENJIOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HAYCHUE
BEJINYUHBI

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢
71a00paTOPHBIM 000PYTOBAHUEM

1.14

1.15

1.16

XapaKTepu30BaTh INPHHLUMBI JEUCTBUS HM3Y4YEHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONMUCAHUSA, HMCIOJb3Ys
3HAHMA O CBOMCTBAaX (HU3MYECKUX SBICHUH U HEOOXOIUMBIC
¢du3nueckre 3aKOHOMEPHOCTH

paCHO3HaBaTB HpOCTBIe TCXHHUYCCKHC yCTpOﬁCTBa 148 I/I3MepI/IT€HBHBIC
npuOOphI IO cXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMbI
ANEKTPUYECKUX MEeNed C TMOCIEHOBATEIbHbIM W NapauIeIbHbIM
COCTMHEHUEM  DJIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAYCHHS
AJIEMEHTOB JJIEKTPUUYECKUX LENEr

NPUBOAUTH TPUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NIECKUX 3HAHUI B OBCEIHEBHOM
KU3HU I oOecriedeHus: O€30MacHOCTH TIpH  OOpallleHHH C
npuOoOpaMy U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAaHEHUS 310POBbs U
COOIOZICHHSI HOPM SKOJIOIMUYECKOTO TIOBEJICHUS B OKpYKaIoIel cpee

1.17

1.18

1.19

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3NYECKOTO COEPKAHMSI B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBLAEIATh HH(POPMALUIO, KOTOpas
ABJIIETCS IPOTUBOPEUMBON MM MOKET OBITh HEJOCTOBEPHOM

UCIOJIb30BaTh IPU  BBIMOJIHEHMHM Y4E€OHBIX 3a/JlaHuil  Hay4yHoO-
HOMYJSIPHYIO JINTEPaTypy (GU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypcbl ceth HTepHeTr; BimageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3zoBaHus MH(GOpPMAIMU U3 OJTHON
3HAKOBOM CUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
00001as WHPOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PUINYECKOTO
COJICpP)KaHUs, B TOM YHUCIIC NYOJIMYHO TPEICTABISATh PE3YIbTAThI
MPOEKTHON WM HCCIEeNOBAaTeNIbCKOW JIEeATEIbHOCTH, TMPU OTOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM ammapar Kypca
(buU3HKH, COMPOBOXKIATH BBICTYIJICHUE MPE3eHTAIUEH

1.20

MIPU BBITIOJIHEHWH YYE€OHBIX MPOEKTOB W UCCIIENOBAHMMN (PU3UUECKHUX
MPOLIECCOB PACHPENENITh O0sI3aHHOCTA B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMHU  3a7a4aMH, CJCAWTh 3a BBIMOJHEHHWEM TUTaHA
JEeUCTBUM UM  KOPPEKTUpPOBAaTh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKJAJ B JIEATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISASL  TOTOBHOCTH
paspemiaTh KOHMOIUKTHI
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HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3indaTth ABJICHHUA 110 OIMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘-IGCKOG SBJICHUC

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SBICHUH B
OKpY’KalolleM MHpPE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IIPH 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIACIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (PU3UUCCKUX SBICHUN

14

1.5

ONKCHIBATh HW3YYCHHBIC CBOWCTBA Tl W (PHU3MUECKUE SBJICHUS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, NPH ONHCAHWH IPABUIHHO
TPaKTOBaTh  (PU3MYECKUI  CMBICI  HCIOJB3YEMbIX  BEJIMYHH,
0003HaYCHHS U STUHUIBI PU3NICCKUX BEIIMYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIME JIAHHYK  (U3UYECKYIO BEIUYMHY C JPYTUMH
BCJIMYMHAMHU, CTPOWTH TpaUKu  W3yYEHHBIX  3aBUCHMOCTEU
(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UYECKHE SIBICHUS W TIPOICCCHI,
WCIIOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyIUPOBKY 3aKOHa H  3allMCHIBaTh €r0  MaTEeMaTU4YecKoe
BBIPAKCHHUE

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMid MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB ¢ MOMOIIBI0 2 — 3 W3YyYEHHBIX CBOICTBa
bu3nUecKux sIBICHUH, GPU3NUYECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbele 3aJauu (omuparonyecs Ha cucreMy u3 2 — 3
ypaBHEHUM), UCIMOJNB3Ysl 3aKOHbI U  (OPMYJbI, CBS3BIBAIOIINE
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auud
3aMUChIBaTh KPATKOE YCIOBHUE, BBIABISATH HEAOCTAIOIIME HIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUISL pelIeHusl, MPOBOJIUTh PacyE€Thl U OLICHUBATh PEATUCTUYHOCTD
MOJIy4EHHOT0 3Ha4YeHUs (PU3NUECKOI BETUYMHBI

1.8

pacno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCHIUTh IpPH IMOMOIIH
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yysd ONMHMCAHUEC HCCICAOBAHUs, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPIPECTUPOBATH
PEC3YIIbTAThL Ha6HIO,I[eHHI>'I " OIIBITOB

1.9

MIPOBOJIMTH OIBITHl 10 HAOJIONCHUI0 (U3WYSCKUX SBICHUN WM
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMPATh YCTAaHOBKY M3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOJIUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MepseMOor Benu4yuHBI ((OKyCHOE
paccTosiHue coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP croco0a
U3MepeHus (M3MEepUTENBHOTO Ipubopa)




1.11

MPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYHH C
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM: IIaHUPOBATH HCCIEIOBAHMUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (DUKCHUpPOBATH pPE3yJIbTAThI
MOJTYYEHHOW 3aBHCHUMOCTH (DU3MYECKUX BEIUYMH B BHJAC TaOIHIH
rpaduKoB, JeaTh BBIBOJBI [0 PE3yJIbTaTaM HCCIEIOBAHUS

1.12

MPOBOAUTH  KOCBEHHbIE  HM3MEPEHHUS  (PU3UUYECKHX  BEIUYMH:
IUIAHUPOBATh U3MEPEHMSI, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBINOJHATh W3MEPEHHUs, Clenys MNpPeJJIOKEHHOW HWHCTPYKLHH,
BBIUMCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIM3UPOBATh IIOJyYEHHBIE
pe3ynbTaThl C YUETOM 33JJaHHON NOTPEITHOCTH U3MEPEHUI

1.13

1.14

coOmofaTh TpaBWia TEXHUKH Oe3omacHocTH mpu  pabore ¢
1a00paTOPHBIM 000PYI0OBAaHUEM

pa3nuyaTth OCHOBHBIC TNPH3HAKH HM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAaHETapHasi MOJENb aTOMa, HYKJIOHHAs
MOJEJIb aTOMHOTO AApa

1.15

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEoOXoauMble
du3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M  CXEMAaTH4YHbIE PHUCYHKH HW3Y4YEHHBIX
TEXHUUYECKUX YCTPOMCTB, MU3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUU Y4eOHO-IIPAKTHUYECKUX
3aj7a4, ONTUYECKHE CXEMBI ISl MOCTPOSHHSI N300paKEHHIA B MJIOCKOM
3epKajie ¥ cOOMparoLIe J1H3e

1.17

OPUBOAUTH MNpHUMEpbl (HAXOAUTH HMH(MOpMALMIO O IpPUMEpax)
MPAaKTUYECKOTO MCTOIb30BaHUS (PM3NIECKUX 3HAHUH B MMOBCETHEBHOMN
KHU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpalleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0pPOBbS U
cO0JTI0JIEHHsI HOPM 3KOJIOI'MYECKOT0 TIOBEICHUS B OKpY Karollel cpesie

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NuTtepuer, caMocTOsTENbHO (OPMYIHPYST TOUCKOBBIM  3armpoc,
HAaXOAUTh NYTU  ONpPEHAECTEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(poOpMalMi Ha OCHOBE WMEIOIIMXCS 3HAHWM W JIOMOJIHUTEIBHBIX
HMCTOYHUKOB

1.19

UCMOJNb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHMA  HAy4HO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOr0 COAEpIkKaHMs, CIIPaBOUHBIE
Marepuainsl, pecypcbl ceth MHTepHer, BimageTh INpUEMaMHU
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3zoBaHusl MHGOPMAILMU U3 OJIHOU
3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

1.21

cO31aBaTh COOCTBEHHBIE IMHCHMEHHBIE H YCTHBIC COO6HI€HI/I${ Ha
OCHOBe HH(pOpPMAMM M3 HECKOJIBKUX HCTOYHHKOB (HU3NYECKOTO
coJlep’KaHusl, MyOJIMYHO TPEACTAaBIATh PE3yJIbTaThl MPOEKTHOW WM
UCCIIENOBATEIBCKOM  JCATENBHOCTH, MPU  3TOM  TPaMOTHO
WCIIOJIB30BaTh U3yYEHHBIN TOHATUMHBIN anmnapar U3y4aeMoro pasjaeina
(GU3UKKH U CONMPOBOXKJATh BBICTYIUIGHHWE NpE3CHTAled ¢ yd&ToM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

IIpU BBITIOJIHCHUHN y‘IC6HBIX IMPOCKTOB U HCCHe)IOBaHI/Iﬁ (1)I/ISI/ILIGCKI/IX
MponecCcoB pPacupCaAcCiIATb 00513aHHOCTH B rpymnmne B COOTBETCTBUU C




MIOCTaBJICHHBIMM  3aJa4aMH, CJIEAUTh 3a BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATENbHOCTb TIPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJCHCTBHE,  MpPOSABISIL  TOTOBHOCTh
pazpemaTh KOHQIUKTHI



IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KUIIACC

Kon
pa3iena

Kon

JIEMECHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

1.2

1.3

®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
Qusnyeckue  SBICHHA: MEXaHWYECKHE, TEIUIOBBIC,
JJIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBbIE

@usnueckue BeIMYUHBL.  V3MepeHne  (PpHU3MUECKUX
BenuunH.  Pusudeckue  npubopsl.  IlorpemHocts
n3MepeHnil. MexxayHapoHasi CUCTEMA €IMHULL

EcTtecTBeHHOHayuyHBIi METOJ| MO3HAHHUA: HAOJIOJEHUE,
IIOCTAaHOBKAa HAay4HOT'O BOIIPOCA, BBIJBUKCHHE TUIIOTE3,
OKCHEPUMEHT T1I0 TPOBEPKE THUIOTe3, OOBsICHEHUE
Ha0J1101aeMOr0 SIBJICHUS

1.4

1.5

Onwucanue GpU3nUeCKUX SBICHUH C TOMOIIBIO MOJIEIIEH

[TpakTuyeckue paboOTHI:

#HH##Par###l13mepeHne pacCTOSTHUM.
##HPar###13meperne 00bEMa KHUIKOCTH W TBEPAOTO
Tena.

#H#Par###0OnpeneneHue pa3sMepoB MallbIX Tell.
###Par#Ht#13mepenne  TemmepaTypsl 1pU  TTOMOIIH
KHUJIKOCTHOTO TEPMOMETpPA U AATYHKA TEMIEePaTyphl

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHUN BEILIECTBA

2.1

2.2

2.3

24

2.5

2.6

###Par#H#CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmeppl.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE
CTpOEHHE BEIIeCTBA

#Hi#Par###]lpmkenne  vacturr  BemectBa.  CBA3b
CKOPOCTH  ABWXKEHHUS  YaCTHI] C  TEMIepaTypoOi.
BbpoyHnoBckoe nBuxenue, mupdysus

BiaumopeiicTBie YacTHIl BEIIECTBA: TPUTHKEHUE U
OTTAJIKUBAHUC

##H#Par#H# ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOEHHUE
ra3oB, *XMJIKOCTeH U TBEPABIX (KPUCTAJUIMYECKUX) Tel.
BzanmocBs3n MCKOY CBOMCTBaAMH BCIICCTB B pPa3HbIX
arperaTHeIX COCTOSIHMSIX M MX ATOMHO-MOJEKYJSPHBIM
CTPOCHUEM

Oc00OEHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[TpakTueckue paboThI:

#HH#Par###Onenka nuameTpa atoMa METOJIOM PSAJIOB (C
HCIonb30BaHueM (ororpadumii).

#HHHPar###OnpITel 1o HAOMIONEHWIO  TEIJIOBOTO
paciupeHusi ra3os.

#HHHPar###OnpITel MO0 OOHApY)KEHHIO JEUCTBUSL  CHJI




MOJIEKYJISIPHOTO MPUTSKEHUS

JIBDKEHUE U B3AMMOJIEUCTBUE TEJI

3.1

3.2

3.3

3.4
3.5
3.6

Mexaandeckoe JIBIDKCHUE. PaBHOMepHOE H
HEpPaBHOMEPHOE JIBUIKEHHE

###Par#H#CropocTs. Cpennsis CKOpPOCTb pu
HEpPaBHOMEPHOM JIBIKEHHUH. Pacdy€r myTw u BpeMeHU
JIBYDKCHUS

SIBnenune uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
TeN KaK MPUYMHA MU3MEHEHUs CKOPOCTH JBWIKEHHUS TEIl.
Macca kak Mmepa HHEpTHOCTH TeJja

#H#Par### lmotHocTe BemecTBa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJ B €IMHUIIC 00BEMA BeIeCcTBa
Cuita KaK XapakTepUCTUKA B3aUMOJICUCTBUS TEJ

Cuna ympyroctu u 3akoH ['yka. M3Mmepenue cuibl C
MTOMOIIBIO JUHAMOMETPA

3.7

3.8

###HPar### SIsnenne TAroreHus W cuiaa Tsokectd. Cuia
TSKECTU Ha JPYrux IuiaHerax. Bec Tema. HeBecomocTh
Cuna tpenus. TpeHHE CKOJBXKEHUS W TPCHHE TTOKOS.
TpeHue B IpUpOJIC U TEXHUKE

3.9

3.10

###Par###Cnoxxenue CuJl, HaIlpaBJICHHBIX I10 OJHOU
psiMoi. PaBHOAEHCTBYIOIIAs CUIT

[TpakTryeckue paboTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBM)KEHHUS
(wrapuka B OKMJKOCTH, MOJIEJIU  3JEKTPUYECKOrO
aBTOMOOWJII W Tak pjanee). OnpeneneHue CpenHei
CKOpOCTH CKOJIb)XEHHS Opycka WM IIapuka 1o
HAKJIOHHOM  IIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPAOTO Telna. OnbITHI, JI€MOHCTPHUPYIOILHE
3aBHCHUMOCTb pacTsKeHus (aegopmariu) Npy>KUHbBI OT
OPUIOKEHHOM  cuiibl.  OMBITBI, JAEMOHCTPUPYIOLIHE
3aBHCHUMOCTb CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca Tela U
XapakTepa CONPUKACAIOIINXCsI TOBEPXHOCTEN

3.11

@usnyeckue SBICHUA B IIPUPOJE: NIPUMEPHI ABWKEHUSA C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXHUBOW MPHUPOJIE,
JIECTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

Texuuueckue YCTpOﬁCTBaI AUHAMOMCETP, MMOAIIUITHUKN

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenne TBEpAoro teraa. CrocoObl yMEHbIIEHUS U

4.1 YBEJIMYEHUS JaBICHUS

42 JlaBnenue raza. 3aBUCUMOCTH JIaBJIEHUs Ta3a OT 00bEMa,
TeMIIepaTypbl

43 [lepenaua maBneHHUs TBEPABIMU TEIAMH, YKUIKOCTIMHU U
razamu. 3akoH [lackans. [THeBMaTndyeckue MalImHbl
3aBUCUMOCTh  JIaBJICHHUA KHJIKOCTH OT  TIyOUHBI.

4.4 IMuapocratnaeckuii mapagoxc. CooOmaronmecs cocybl.
['mapaBiaruecKiue MEXaHUu3MBbl

4.5 ATtmocdepa 3emnu u armocdepHoe naBieHue. [IpuunHbl




CyIIIECTBOBaHUSI BO3AYIIHOW 00010ukn 3emin. OmbIT
Toppuuenu. 3aBUCUMOCTb aTMOC(HEPHOTO JABJICHUS OT
BBICOTHI HaJ] yDOBHEM MOPS

4.6

4.7

4.8

4.9

W3mepenune armocdepHoro aasneHus. llpuGopwr s
U3MEpeHHs aTMOC(HEPHOTO JAaBIICHUS

JlefictBue KUAKOCTM M Tra3a Ha IOTPYKEHHOE B HHX
Tesno. BelTankuBaromas (apxumesnoBa) cuila. 3aKoH
Apxumena

[InaBanue Tten. Bo3ayxornnaBanue

[TpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tela B BOAE OT
00béMa TOTrpYKEHHOH B IKMIKOCTb YacTH Tela.
Onpenenenre BbITATIKUBAIONIEH CUIIbI, JEHCTBYIOIIEH Ha
TENO0, NOrpyk€HHoe B  JKMIKOCTb.  [IpoBepka
HE3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOLIEH
CUJIbI, JIEUCTBYIOIIEH Ha TEJO B JKMJIKOCTH, OT 00bEMa
MOTPYKEHHON B KMJIKOCTh YacTH TeJla U OT IJIOTHOCTH
xuakoctd.  KoHcTpyupoBanume — apeomeTpa WM
KOHCTPYMpPOBAaHUE  JIOJKM W  OmpejeseHue  eé
Ipy30N0bEMHOCTH

4.10

dusnueckue  ABJICHUS B TPUPOJAC.  BIIUSHUC
aTMOoc(hepHOro JaBJICHHS HA )KUBOW OPraHU3M, TUTABAHUC
pBIO

411

TexHudeckue YCTPOHCTBA: COOOILAIOIIMECS COCYbI,
YCTPOMCTBO BOJONPOBOJA, T'MJPABIMYECKUN Ipecc,
MaHOMeTp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOITHOCTbD, DHEPTUA

5.1
5.2

5.3
5.4

5.5

5.6
5.7

5.8

59

Mexanuyeckas pabora

Mexanndeckas MOITHOCTb

[IpocTble MexaHM3MbI: pbluar, OJIOK, HaKJIOHHas
10ckocTh. [IpaBusio paBHOBecHs pblyara

[IpumeHeHne mpaBuia paBHOBECHUS pblyara K 0JIOKY
«3omotoe  mpaBuiao»  MexaHuku.  Koadduument
II0JIE3HOTO JEeNCTBUS MEXAHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE

[ToreHmanbHast SHEPrUuM TeJa, MOJHIATOrO HaJ 3eMIEN
Kunernueckast sneprus

ITonHass MexaHudeckass SHEPrusl. 3aKOH W3MEHEHUs HU
COXpaHEeHMsI MEXaHUYECKON IHEPTHH

[TpakTiueckue paboThI:

#H#Par###Onpenenenue pabOThl CUJIBI TPEHUS TpHU
PaBHOMEpPHOM JBM)KEHHHM Tella 10 TOPU3OHTAIbHOMN
nosepxHoctu. MccnenoBaHue yciaoBHM —paBHOBECHS
ppiuara. HM3mepenme KIIJI HakJIOHHONW IIJIOCKOCTH.
M3ydeHne 3aK0Ha COXpaHEHHsI MEXaHUYECKON YHEPTUH




dusnyeckue SBICHUS B MPUPOJE: pbIYard B Tele

5.10
YeJI0BeKa
TexHuueckne YCTpOMCTBA: pblyar, MOABUXKHBIA U
511 HETOJABMKHBIM OJIOKW, HaKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMble 3J1eMEHTHI COIePKAHUS
pasjiena 3J1eMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHBIEC TIOJIOKEHHUS MOJICKYJISPHO-KUHETUYECKOH TEOpUu
6.1 CTpoeHusl BemiecTBa. Macca M pa3mepbl MoJieKyJ. OIBITHI,
MOTBEPIKIAIOIIHE OCHOBHBIE TIOJIOKECHHUS
MOJIEKYJISIPHOKMHETUYECKOIN TeOpuH
6.2 Mopnenu TBEPAOro, *XHUAKOIO W Ta3000pa3HOro COCTOSTHUI
BemlecTBa. Kpucramimyeckue 1 amop¢Hsble Tena
6.3 OOBbscHeHHE CBOfIEJTB ra3oB, *XHJIKOCTEH U TBfépz[blx TEJI Ha
OCHOBE ITOJIO’KEHUH MOJICKYISIPHOKUHETUYECKON TEOPUHI
6.4 CmauuBaHue U KalWUISPHbIE SIBICHUS
6.5 TennoBoe paciumpeHue u CxaThe
6.6 Temmeparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TETIJIOBOTO
JIBYDKEHUS YaCTHIL
6.7 Buytpennss sHeprus. CnocoObl H3MEHEHUS BHYTPEHHEU
' SHEPIUu: Terjionepeaaya U CoBepieHre padoThl
6.8 Buasl Temonmepenaun:  TEIUIONPOBOJHOCTb, KOHBEKIUS,
U3ITy4YeHUE
6 6.9 KonmgecTBo TeroThl. Y aenpHas TETIOEMKOCTh BEIIECTBA
6.10 TemooOMeH U TEMJIOBOE paBHOBECHE. Y PABHEHHE TEIJIOBOTO
OanaHca
6.11 [InaBneHne M OTBepAECBaHHE KPHUCTAIJIMUECKUX BEIIECTB.
VY nenpHas TEIo0Ta MIaBIeHUs
[TapooOpa3oBanue u konneHcauus. Hcmapenue. Kunenwue.
6.12 VnenpHas ~— Temjgota  mapooOpa3oBaHMs.  3aBUCHUMOCTb
TEMIIepaTypbl KUIIEHUs OT aTMOC(EPHOTO JTaBICHHS
6.13 BnaxuocTs Bo3yXxa
6.14 OHeprus TOIIMBA. Y IeJIbHAas TEIUIOTAa CrOPaHMsI
[Tpununs! pabotel TemmoBsix aBurarenei KIIJI reroBoro
6.15 nBurarens. TernoBble ABUTATENM W 3alllUTa OKPYKAOLIEH
cpezsl
6.16 3aKOH COXpaHEHHUs M NPEBpALEHHs SHEPrHMHU B TEIUIOBBIX
mporeccax
[TpakTueckue paboThI:
6.17 HHHPar###ONBITEL 10 OOHAPYXKEHUIO  JICMCTBUS  CHJI

MOJIEKYJIIPHOTO MPUTSKEHUS.




#HH#Par###OnbITHI o BBIpAIIMBAHUIO KpHCTAJIOB
IIOBAPEHHOM COJIM WIH caxapa.

#H#H#Par###0nbITEl IO HAOIIOJEHUIO TEILUIOBOTO PACIIUPEHUS
ra3oB, )KUJAKOCTEHW U TBEPABIX TEIL.

###Par###OnpenencHue JaBleHUs BO3ayXa B OajuloHE
HIPUIIA.

HHHPar###OnbITHI, JEMOHCTPUPYIOIITUE 3aBUCUMOCTh
JMABJICHHUS BO3JyXa OT €ro o0bEMa W HArpeBaHUS WU
OXJIQXKICHUSI.

###Par#H#11poepka TruIOTE3bl JIMHEHHOW  3aBUCHUMOCTH
JUTMHBI CTOJIOMKA JKUIKOCTU B TEPMOMETPUUECKON TpyOKe OT
TEMIIEPATYPHI.

###Par###HabOmonenne W3MEHEHUS] BHYTPEHHEH JHEPTHH
TeJa B pe3ylibTaTe TEeIUIonepeaadd U padOThl BHEITHUX CHJI.
###Par###lccnenoBanue  SIBJICHUS — TEIUIOOOMEHa  TpH
CMEIIMBAaHUM XOJOAHON U TOPSYEH BOJIBI.
###Par#H#OnpeneneHue KOIMYECTBA TETUIOTHI, MOJYYEHHOTO
BOJOM TpHU TEIIOOOMEHE C HarpeThiM METaUIMYEeCKUM
UIHH]IPOM.

###Par#H#Onpenenenue yaeapHON TEMI0EMKOCTH BEIIECTBA.
###Par###lccnenoBanue mpoiecca UCIIapeHus.
##HPar#H#0npeneneHue OTHOCHUTEJILHOU BJIQ)KHOCTH
BO3/TyXa.

###Par#H#Onpenenenue yaeabHON TEMIOTHI IUIaBICHUS JIbJA.
dwusndeckue SBICHUS B MIPUPOJIC: TIOBEPXHOCTHOE HATSIKCHHE
U KalWUISIPHBIE SBIICHUS B MPUPOE, KPUCTAUIBI B MPUPO/IE,

6.18 usnydenue ColiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3HI,
0o0pa3oBaHUE POChI, TYMaHa, UHEsl, CHera.
TexHuueckue yCTpOiiCcTBa: KamuUISIPHI, MIPUMEPHI
WCIIOJIb30BAaHNs ~ KPUCTAUIOB, KMAKOCTHBIM  TEPMOMETP,
6.19 JaT4YUK TEMIEpaTypbl, TEPMOC, CUCTEMa OTOIUICHHS JOMOB,

TUTPOMETPHI, TCUXPOMETp, MapoBas TypOHWHA, JBUTATEb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

7.5
7.6

7.7

OnexTpuzanus Ten. J[Ba poaa 3IEKTpUUYECKUX 3apsI0B

B3zaumoneiictBue  3apsbkeHHbIX  Ten.  3akoH  KysoHna
(3aBUCHMOCTh CWJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX TNl OT
BEJIMYMHBI 3apsi/1I0B U PACCTOSTHUS MEXTy TEJIaMHU)

Onektpuueckoe mone. Hanpsyk€HHOCTh  AIEKTPUYECKOTO
nois. IlpuHOuN cynmepno3uLuu 3NEKTpUUYECKUX Mosiel (Ha
KauyeCTBEHHOM YpPOBHE)

Hocurenu  snekTpuyeckux  3apAloB.  OJIEMEHTapHBIN
anekTpudyeckuil 3apsa. Crtpoenue aroma. IIpoBopgHuMku u
JUIEKTPUKH

3aKOH COXpaHEHUs IEKTPUIECKOr0 3apsiaa

DNEeKTPUYECKUM TOK. Ycenosus CYILLIECTBOBAHUS
ANEKTPUUECKOr0 TOKA. MICTOUHNMKHM MOCTOSSHHOTO TOKA
JleHicTBUSI DJIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax




Onektpuueckas uenb. Cumia  Toka.  DIJIEKTPUYECKOE

7.8
HaIpsKEHUE

79 ComnpoTuBieHUE TMPOBOJHUKA. YJEIbHOE COMPOTUBICHUE
BeIllecTBa

7.10 3akon Oma 11 yJacTKa 1eru

711 ITocnenoBareapHOE u napasieabHOe COeIUHEHHE
MIPOBOJIHUKOB

712 PaboTa ¥ MOIIHOCTh 3JIEKTPUUYECKOro TOKa. 3akoH J[xoyis —
Jlenna

713 DNeKTpuYecKkne Ienu W MOTPEOUTENH  IICKTPUUYECKOU
sHepruu B ObITy. KOopoTKoe 3aMbIkaHne

714 IloctossHHBIE  MarHuTBEL.. B3auMoAEHCTBHE  ITOCTOSHHBIX
MAarHuToB

715 MarnutHoe 1oje. MarautrHoe Iojie 3eMId M ero 3HauCHUE
JIJIs )KU3HU Ha 3eMIie

716 OnbiT Opcrena. MarHuTHOE TMOJie DJIEKTPUYECKOrO TOKa.
[IpumMeHeHue 371eKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHMTHOrO TIOJS HA TPOBOAHUK C TOKOM.

717 BJ'IGKTpOL[BI/IFaTeJ'IBU IIOCTOSHHOTO  TOKa. I/\IJCHOJ'IBSOBaHI/Ie
AJIEKTPOJIBUTATENIel B TEXHMYECKMX YCTPOMCTBAX M Ha
TpaHCHIOPTE

718 Onbitel @apanes. SBiaeHHE SIEKTPOMArHUTHOM WHIYKIUU.
[IpaBuiio Jlenna
Onextporenepatop. CrnocoObl MOTYYEHHS AIEKTPUUYECKOM

7.19 SHEPruM. DJIEKTPOCTAHIIMA HA BO3OOHOBIISIEMbIX MCTOYHHUKAX
SHEPIruu
[TpakTudeckue paboThI:
OnbITel MO HAOTIOEHUIO DJIEKTPU3AIMU TEl HHAYKIHEH |
MIPU CONPUKOCHOBEHHUH.
UccnenoBanue  [EUCTBHUS  BIEKTPUYECKOrO  TOJSL  HA
MIPOBOJIHUKY U TUDJIEKTPUKH.
COopka u TmpoBepka pabOTHl  DJIEKTPUYECKON  IeNHU
IMOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenne u peryaupoBaHue HapsHKEHUS.
WccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3

720 pEe3UCTOp, OT CONPOTUBIIEHUSI PE3UCTOPA M HANPSIKEHHS Ha

pesucrope.
OnBITHI, EMOHCTPUPYIOIINE 3aBUCUMOCTH AJIEKTPUUYECKOTO
COIIPOTUBJICHUA TPOBOAHHWKA OT €ro AaJuHBbI, III0Iaan
MOTIEPEYHOT0 CEUEHUS U MaTepHuaa.

[TpoBepka pasuia CIIOXKEHUS HaNpsHKeHU U npu
MOCIIe0BATEIPHOM COSAMHEHUH IBYX pe3ucTopoB. [IpoBepka
nmpaBujia I CHUJIBI TOKA IpU IMapalJICJIbBHOM COCIUHCHUN
pesuctopoB. OmpeneneHne padOTHl SIEKTPUUECKOTO TOKa,
uaymero depe3  pesucrop. OmnpeneneHne  MOITHOCTH
DIIEKTPUYECKOTO  TOKa,  BBIAEISEMOW  Ha  PE3UCTOpeE.
HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYIIErO Yepes




JaMIIOYKy, OT Hamnpsbkenuss Ha Hed. Omnpenenenne KII/]
HarpeBaTcd. I/ICCJIG,Z[OBaHI/Ie MarHuTHOIo B3aI/IMOI[eI\/’ICTBI/I}I
MOCTOSIHHBIX ~ MarHuToB. V3ydeHWe MAarHUTHOrO  MOJs
MOCTOAHHBIX MAarHvTOB IIPU UX 06’I>CI[I/IHCHI/II/I " pa3aciiCHUU.
HccnenoBanne  AeWCTBUA ~ JJEKTPUUECKOrO  TOKa  Ha
MarHuTHYIO CIpEIIKY. OnpIThI, JEMOHCTPHUPYIOIIUE
3aBHCHUMOCTh CHJIbI B3aUMOJICHCTBUS KaTyIIKU C TOKOM U
MariuTa OT CHWJIbI TOKAa W HaIpaBJICHUSA TOKa B KaTYUIKC.
W3ydyeHue neMCTBUSI MarHUTHOTO IIOJISI Ha MPOBOJHUK C

TOKOM. KouctpynpoBanue u u3ydeHue  paboThl
anektpoasurarens. Mamepenue KIIJ snexTpoaBurarenbHoOM
YCTaHOBKH. OmpITBI 1O HUCCJIEAOBAHUIO  SIBJICHUSA

BHCKTpOMaFHHTHOﬁ WHAYKOHUU: MCCICI0OBAHUC W3MCHEHUI
SHAYCHUS U HAIIPABJICHUA WHAYKIIMOHHOI'O TOKa

du3nueckue SBICHUS B npupoac: 3JICKTPUUCCKUC SABJICHUA B
aTMOC(I)epC, QJICKTPHUYCCTBO JKHUBLIX OPraHM3MOB, MArHUTHOC

7.2l nosie 3emiin, apelid TMOTCOB, POb MAarHUTHOTO TOJIS IS
JKU3HU Ha 3emiie, MOJIIpHOE CUSTHUE
TexHuueckue  yCTPOWCTBA:  AJEKTPOCKOM,  aMIIEPMETp,
BOJIETMETP, pEOCTaT, CUETUYMK DJICKTPUUECKOH DHEPruw,
799 AIIEKTPOOCBETUTEbHbBIE npuOopHI, HarpeBaTelbHbIe
AIIEKTPOIPUOOPHI (mpumepsl), JEKTPUYECKUE
MpelIoXpaHUTEeNH, AIIEKTPOMArHuT, AJEKTPOABUTATENb
MOCTOSIHHOTO TOKa, TeHEPATOp MOCTOSIHHOTO TOKA
9 KJIACC
Kon Kon
pas3n @Y [IpoBepsieMbIe IIEMEHTHI COJIEPIKAHHS
ena eHTa
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanudeckoe aBuxeHue. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHTEIBLHOCTE MEXAHUYECKOT'O JBIKEHIS
8.3 PaBHOMEpHOE MpsIMOTMHEHHOE IBHKECHHE
8.4 ###Par##HepaBHoMepHOe NpsiMonnHENHOE aBMKeHHe. CpeaHss u
MT'HOBEHHAsl CKOPOCTh TeJjla TPH HEPAaBHOMEPHOM JIBUKEHUHU
8.5 YckopeHne. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKECHHE
8 8.6 #H#Par###CBoOoxHOoe Taaeuue. OnbITe [ anuiies
###Par###PaBHoMepHOE JBMXKEHUE TIO OKpYKHOCTH. [lepmon wm
8.7 gactoTa  oOpamieHus. JluHeiiHass W yrjaoBas  CKOpPOCTH.
LleHTpOCTpEMUTENFHOE YCKOPEHUE
8.8 [Tepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuit 3akon HeroToHa
8.11 H#HPar###] [puHuUn cyneprno3uiuu Cuil
8.12 Cuna ynpyroctu. 3akoH ['yka




8.13

#H##Par###Cuna TpeHUs: CwiIa TPEHHUS CKOJIBKCHHSI, CUjla TPEHUS
[IOKOsI, IPYTUE BUIBI TPECHUS

8.14

#H#Par###Cuna  TSDKECTM M 3aKOH  BCEMHUPHOTO  TSATOTEHUS.
YckopeHnue cBOOOAHOrO NaieHUs

8.15
8.16
8.17

JBmxenue miuaner Bokpyr Connua. IlepBast kocMudeckas CKOpOCTb.
HesecoMocCTh 1 neperpysku

PaBHOBecue MaTepuanbHOM TOUKU. AOCOTIOTHO TBEPIOE TEIO

#HH##Par###PaBnoBecue TBEPAOro Tella C 3aKPEIUIEHHOW OChIO
BpaieHus. MoMeHT cuiibl. LleHTp TshxecTH

8.18
8.19
8.20
8.21
8.22

8.23

Nmnynsc tena. M3menenue ummyisca. IMImysnbsce cuiisl

3aKOH COXpaHEHMsI UMITYJIbCa

HH#HPar#H#PeakTUBHOE IBHIKEHHE

Mexannueckasi paboTa U MOILIHOCTb

Pabora cui TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPruu U paboThl

[ToreHnManpHas SHEPrUs TeJa, MOJHITOTO HAJ IOBEPXHOCTHIO
3emnn

8.24
8.25

IToTeHumanpHas YHEPrUs CKATOU MPYKUHBI

###Par##Kunernueckas sHeprus. Teopema O KHHETHUYECKOU
SHEpPIruu

8.26

H#HPar##3akoH coxpaHeHUs] MEXaHUYECKOU SHEPTUU

8.27

[TpakTuueckue paboThI:

OnpeneneHue CpeaHEH CKOPOCTH CKOJIBKEHUS Opycka WiIH
JIBUOKCHHS IIapuKa [0 HAKIOHHOW miockoctd. OmnpenencHue
YCKOpEHUs Teja MPU PaBHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanne  3aBUCMMOCTH  IYTH  OT  BpPEMEHH  TIpU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJlbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €ciyd MPU PaBHOYCKOPEHHOM JBUXKEHHH 0€3
HayalbHOM CKOPOCTHU MYTHU OTHOCATCS KaK psAJ HEUYETHBIX YHCEI, TO
COOTBETCTBYIOILINE IPOMEKYTKHA BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS! CKOJIBXEHHS OT CHJIBI
HOpMaibHOro JamieHus. OrnpexneneHue Ko3(PPHUIMEHTa TPEHUS
ckonbkeHus. OmnpeneneHne XECTKOCTU TNpYKUHBL. OrmpenencHue
paboTBl CHJIBI TPEHUS TPU PAaBHOMEPHOM JIBIDKEHHHM TeJa IO
TOpPU30HTANBHONM TOBepxHOcTH. OmpeneneHue padOThl  CHIIBI
YIPYTOCTH NPU NOABEME Ipy3a C UCIOIb30BAaHUEM HEMOABHKHOTO U
MOJIBU’KHOTO OJIOKOB

8.28

8.29

@u3nYeCcKUe SABJICHHUS B NPUPOAE: NPUIUBBI U OTJIMBBI, JABUKECHHUE
mnaHeT COJIHEYHOM CHCTEMBbl, PEAKTUBHOE JBUKEHUE HKUBBIX
OpraHU3MOB

Texumueckne yCT‘pOﬁCTB&I CIIMAOMETP, MOdAaTUUKH IIOJIOXKCHUA,
pacCTodHUAg U YCKOPCHUSA, PAKCTLL

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1

9.2

KonebarenbHoe JBHYKEHUE. OcHoBHbIE XapaKTEPUCTUKHU
KOJICOaHU: IEPHUO/T, YaCTOTa, aMILUTHTYIa

MareMaTrnueckuii 1 npyKUHHBIM MasTHUKH. [IpeBpamienue sneprun
IpU KoJIeOaTeIbHOM IBM)KEHUHU




9.3

3aryxatomue kojaebanus. BeiHykaeHHbie konebanus. Pezonanc

9.4

9.5
9.6

9.7

9.8

9.9

Mexaandeckue  BoaHBL. — CBOMCTBA ~ MEXaHWYECKHX  BOJIH.
[IpononbHbIe U MONEpeUHble BOJHBI. J[JIMHA BOJHBI M CKOPOCTH €€
pactpocTpaHeHus. MexaHWYeCKHe BOJIHBI B TBEPAOM Tele,
ceiCMHUUYECKHE BOJIHBI

3ByK. 'poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3ByKa

Wubpa3Byk u yabTpa3ByK

[TpakTuyeckue pabOTHI:

OrnpeziesieHHe YacTOThl M TEepUoaa KOJeOaHWd MaTeMaTHYECKOTO
MasTHHKA.

OnpeznenieHne YacTOThl W TEpHOJAA KOJEOAHUN TPYKUHHOTO
MasTHHKA

HccnenoBanue 3aBUCHMOCTH TEPHOIa KOJCOAHUH TMOIBEIICHHOTO K
HUTHU T'py3a OT JUIMHBI HUTH. VccieoBaHue 3aBUCMMOCTH TIEpHOJIa
KoieOaHui NPYKMHHOTO MasTHHKa OT Macchl rpysa. IIpoBepka
HE3aBUCUMOCTH Mepuoja KojaebaHuil rpysa, MoJABEIICHHOTO K HUTH,
OT Macchl Tpy3a M KECTKOCTU NPYKHUHBI. M3mepeHue ycKOpeHUs
CBOOOHOTO MaJCHUS

duznyeckue SBICHHUS B IPUPOJIC: BOCIPUATHE 3BYKOB KUBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHE BOJIHBI, IlyHAMH, X0

TexHuyeckne ycTpoicTBa: 3XO0JOT, UCIOIB30BAHUE YIBTPA3BYKa B
OBITY U TEXHHUKE
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11

OJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DNEeKTpOMarHuTHOE IoJie. DJIEKTPOMArHUTHbIE BOJIHBI. (CBOiCTBa
AJIEKTPOMAarHUTHBIX BOJIH

10.2 [Ikasa 371eKTPOMAarHUTHBIX BOJIH

103 3J‘IeE(TpOMaFHI/ITHa$I npupona csera. CKopocTh cBeTa. BoiHOBbIE
CBOICTBa cBeTa
[TpakTrueckue paboThI:

10.4 W3ydyeHne CBOMCTB DJIEKTPOMArHUTHBIX BOJH C  ITOMOIIBIO
MOOMIBHOTO TeNedoHa

105 dusnyeckue SBICHUS B MpUpOJE: OHOJOTMYECKOE JIelCTBUE
BUJMMOTO0, YIbTPa(UOIETOBOTO U PEHTT€HOBCKOTO M3IIy4eHHH

106 TexHuueckune ySTpoﬁCTBa: UCMOJIb30BAHUE  AJIEKTPOMArHUTHBIX
BOJIH ISl COTOBOM CBSI3U

CBETOBBIE ABJIEHU A

111 JIyueBas monens cBera. MIcTOUHMKM cBETa

11.2 ITpsimonuHEITHOE pacIpoCTpaHEHHUE CBETA

11.3 Otpaxkenue csera. [1nockoe 3epkano. 3akOH OTpa)KEHHUs CBETA

114 IIpenomnenne cBera. 3akoH mpenomseHus cBeta. IlomHoe
BHYTpPEHHEE OTPaKEHUE CBETA

115 JInnza. Xop stydeil B IMH3e

11.6 Onrtuueckas cuctema ¢GoToarnmapara, MUKpPOCKOTIA U TEIECKOoa

11.7 I'ma3 kak onTuyeckas cucreMa. biam3opyKocTh U AallbHO30PKOCTh

118 Paznoxenue 6enoro csera B cnekTp. OnbiTel HptoToHa. Croxenue

CIIEKTpaJbHBIX I[BETOB. /lucnepcus ceera




[TpakTrueckue paboTHI:

###Par###1ccnenoBanue 3aBUCUMOCTH yIJla OTPAXKEHHsI CBETOBOTO
Jqyda OT yIJia najeHusl.

###Par###113yuenne xapakTepUCTHK H300pa)KeHUsl IpeAMeTa B
IUIOCKOM 3€pKajie.

#H#Par### ccnenoBanue  3aBUCUMOCTH  YIJIa  MPEJIOMJICHUSA
CBETOBOIO Jy4a OT yIJIa NaJIeHUs] Ha IPAHMILIE «BO3YX — CTEKIION.

119 #i##HPar## lonyuenne n300pakeHUH C TMOMOIIBIO COOHMpPAIOIICH
JIMH3BL.
#HH#Par###Onpenenenue (QOKYCHOrO pPACCTOSHUS M ONTHYECKOU
CHJIBI COOMPAIOLIECH JTMH3BI.
HHH#Par###OnbITHI 110 pa3IoKeHUIO OEJI0ro CBEeTa B CIIEKTP.
HHAPar###O0nbITEl 10 BOCHPHATHIO I[BETa MPEAMETOB IPH HX
HaOJII0ICHNH Yepe3 BETOBbIE (DUIBTPHI
dusnyeckue sBiaeHUs B npupoe: 3atMeHus Connua u JIyHel, 1iBeTa

11.10 TN, ONTHUYECKUE siBIeHUA B atMmocdepe (uBeT Heba, pedpaxius,
paayra, MUpax)

11.11 TexHudeckne yCTpOMCTBA: OYKH, TMEpHCKON, (oToammapar,
ONTUYECKHUE CBETOBO/IbI

KBAHTOBBIE SABJIEHUA

121 OmneiTel Pe3epdopaa u manerapHas Mojenb atoma. Mojienb aroma
bopa

129 Hcnyckanue u noriomeHue cBera atomoM. KBauTsl. JIuHeituatsie
CHEKTPBI

12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- u raMmMa-u3ITydeHHsI

124 Crpoenue atoMHoro sjapa. HykioHHas Mozelb aTOMHOTO sjipa.
N3oTomnsl

125 PagnoakTuBHble mnpeBpamieHus. llepuox mosypacnajga aTOMHBIX
a1ep

126 SnepHble peakuyu. 3aKOHbI COXpAHEHHS 3apsI0BOIO U MacCOBOTO
qrces

12.7 OHeprus CBs3U aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU

12 128 PeflKIII/II/I cUHTe3a U jaeneHus saep. Mcrounuku sneprun ConHua u

3BE3]

12.9 Snepnas sHepreruka. [leficTBHE pagUOAKTUBHBIX HU3JIy4CHHM Ha
JKUBbIE OPraHU3MbI
[TpakTiueckue paboThI:
HaGnroneHue CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyUEeHHUS.

12.10 HccnemoBanne TPEeKOB: HM3MEpEHHE OHEPrUM  YacTHIBI  TI0
TOPMO3HOMY NyTH (110 hoTOrpadusm).
W3mepenue paaroakTuBHOTO GhoHa
@dusnueckue SBJICHUS B NMPUPOJE: €CTECTBEHHBIM PaJUOAKTUBHBIN

1211 ¢oH, KOCMUYECKHE JIydH, PajMOAKTHBHOE M3IYYEHHE NPUPOIHBIX
MUHEPAJIOB, JEHCTBHE pPaJMOAKTUBHBIX H3IYYEHHH Ha OpraHu3M
4esI0BEKa

12.12 TexHudyeckne  yCTpOMCTBA:  CHEKTPOCKON,  WHJIWBHIYyaJIbHBIN

AO03UMCTP, KaMCpa Bunscona




IMPOBEPAEMBIE HA OI'D 10O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Koxa
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
¥ TI03HABAEMOCTH SBJICHUN NPUPOABI, O POJM OSKCIEPUMEHTa B
buszmke, o0 cucTeMooOpa3ywmieii poau (U3UMKA B Pa3BUTHHU
€CTeCTBCHHbIX HAyK, TEXHHUKH M TEXHOJIOTHH, 00 »BOJIOIUH
bu3NYeCKUX 3HAHUN U UX POJIM B LIETOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpA, O BKJIAAEC POCCHUHCKUX M 3apyOeKHBIX YUYEHBIX-
(GbU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO
MUpAa, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHHM Kak
crocobe CyIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BemlecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHME pa3anyaTh SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBIICHHE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3NYECKUX SBIICHUN
B OKpYXalollleM MHpE, BBIICISAS HX CYIIECTBEHHbIE CBOMCTBa
(mpu3HaKM)

Brnanenue ocHOBaMH TOHSATUWHOTO ammapaTta W CHUMBOJHUYECKOTO
s3bIKa (PM3UKHU W UCIOJB30BaHUE UX JUIsl pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu3oBaTh CBOMCTBA TeJ, (U3MUECKHUE SIBICHUS U
MPOLIECCHI, UCTIONB3Ys PyHIAMEHTAIbHBIE U IMIHUPUYECKUE 3aKOHBI

YMeHne onucEBaTh HN3YUCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘-I€CKI/IG SIBJIICHUA,
HCIIOJIb3Ys (1)I/I3I/I‘-ICCKI/IG BCIINMYHNHBI

Brnanenne ocHoBaMHM METOJOB HAay4yHOrO TMO3HAHUSA C Y4ETOM
coOirofieHus MmpaBuil 0€30MacHOro Tpynaa: HaONroAeHHE (PU3HUECKUX
SIBJICHUM

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY
U3 JJaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKLMH, OMUCBHIBATH X0
OTIBITA U 3AIHMCHIBATh €T0 PE3YIbTATHI, (POPMYIHPOBATH BHIBOIKI;
MPOBE/ICHUE NMPSAMBIX U KOCBEHHBIX U3MEPEHUI (PU3MUECKUX BETUYMH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSTEIIEHO CcoOMpaTh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY IO HHCTPYKIIMH, BBIYHMCIATH
3HAYCHHE BEIIMYMHBI W aHAIU3WPOBAThH IOJYUYEHHBIE PE3yJIbTAaThl C
y4€TOM 33JaHHOM MOTPENIHOCTH PE3YIbTaTOB U3MEPEHUH;
NPOBEICHUE  HECIOKHBIX  OKCIEPUMEHTAIbHBIX  HCCICIOBAHUN;
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY H
NPOBOJIUTH  HCCIIEOBaHWUE IO  HWHCTPYKIUH,  IPEICTABISATH
MOJIy4YeHHbIE 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIHIl U
rpadMKOB, YUUTHIBATH MOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3YyIbTaTaM




HcciaIca0oBaHus

[TonnmManue  XapakTepHBIX  CBOMCTB  (DU3WUYECKUX  MOJENICH
(MaTepuanbHasi TOYKa, aOCOMIOTHO TBEPJOE TEJO, MOAETH CTPOCHHS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHas MOJCIh aToMa,
HYKJIOHHAas MOJICNIb aTOMHOTO SJIpa) U YMEHHE MPUMCHITh WX JUIS
00BbICHEHUS (PU3HUUECKUX MPOIECCOB

VYMeHne OOBICHATh (U3MYECKHE TPOLECCH W CBOWCTBA TEN, B TOM
Yuciae M B KOHTEKCTE CHTyallMd MPaKTHKO-OPHUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBISATH IPUINHHO-CIICICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3YYEHHBIE CBOMCTBA (PU3NUECKUX
SIBJICHUH, (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMeHue pemath pacuéTHble 3amaud (Ha Oa3ze 2 — 3 ypaBHEHUH),
UCTIONB3YSl 3aKOHBI W (popMmynbl, CBs3bIBaOIIUE (pU3UUECKHE
BEJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPAaTKOE YCJIOBUE 3ajayH,
BBISBJISITH HEJOCTAIONINE JAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIC ISl €€ PEIICHUs, UCII0JIb30BaTh CIIPABOYHBIC JTaHHbIE,
MPOBOANTH PACUETBl M OIEHUBATH PEATHCTUIHOCTH TOTYYCHHOTO
3Ha4YCHUs1 (PU3MYCCKON BEIIMYMHBI; YMEHHUE ONPEICIATh Pa3MEPHOCTb
(U3HYECKON BEITMIMHBI, IOTYYCHHON TIPU PEIICHUH 3a1a91

YMeHue XapakTepu3oBaTb INPUHUUIBI  JCHCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM YHCIIE OBITOBBIX NPHOOPOB, M TPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ysl 3HAHUS O
CBOWCTBaX (U3MYECKUX SBICHHUA ¥ HEOOXOoAuMble (QHU3HMUECKUe
3aKOHOMEPHOCTHU

10

VYMeHue UCHONb30BaTh 3HAaHUS O (PU3MYECKUX SBICHUAX B
MIOBCEIHEBHOM JKM3HM i o0ecriedyeHuss O€30MacHOCTH  IpU
oOpamieHun ¢ OBITOBBIMHM ~ IpuOOpaMM M TEXHUYECKUMHU
YCTpOMCTBAMM, COXpaHEHUsS 3JI0pOBbS U  COOJIIOJIEHUS HOPM
JKOJIOTUYECKOIO IIOBEIAEHUS B OKPYXKAIOLIEH cpele; IOHUMAaHHE
HEOOXOUMOCTH TNPUMEHEHUS JTOCTHKEHUN (PU3UKM M TEXHOJIOTHH
JUISL PAlIMOHAIIBHOTO ITPUPOAOIIOIb30BAHNS

11

OneIT TOMCKa, TpeoOpa3oBaHUs U TMpPeACTaBIeHUS HHPOpMAIUU
(UBUYECKOTO COACpXKAHUSI C HCIOIb30BaHUEM WH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHUH; YMEHUE OLEHHUBATH JTOCTOBEPHOCTH
MOJIydeHHOW WH(OpMAIMM HAa OCHOBE MMEIOIIUXCS 3HAHUU W
JONIOJIHUTENIBHBIX ~ WCTOYHUKOB;  yYMEHUE  MCIIOIB30BaTh  IPU
BBITIOJIHCHUH YY€OHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEpKaHUS, CIPABOYHbIE MaTepuajbl, PECYpChl CETU
WNurtepuer; BiameHue 0a30BBIMM  HaBBIKAMH — ITpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHON 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
CO371aBaTb COOCTBEHHBIC IMHCHbMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE WH(OPMAIIUU U3 HECKOJIBKUX UCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbBIX HA OI'D 110

PU3UKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUSA
1 MEXAHUWYECKMUE SABJIEHUA
11 Mexanuueckoe JBWkeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCUTENBHOCTD JIBUKEHHSI
PaBHOMepHOE M HepaBHOMepHOe aBMKeHHe. Cpequss ckopocTs. Dopmyna ams
1.2 BBIYUCIICHUSI CPeHEH ckopocTu: V = S/t
PaBHOMeEpHOE TpsSMOTMHENWHOE ABMKEHHE. 3aBUCUMOCTh KOOPIMHATHI Tela OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKCHHUS:
13 MO=Xo+uf
I'padukn 3aBHUCUMOCTH OT BpPEMEHH Ui MPOEKIUU CKOPOCTH, MPOCKIHH
nepeMelIeH s, MNyTH, KOOPIWHATHl NP PABHOMEPHOM IPSIMOJUHEHHOM
JIBI>KEHUH
3aBUCHMOCTh KOODJHMHATHI Telda OT BPEMEHH B CIy4ae pPaBHOYCKOPEHHOTO
PSMOJIMHEHHOTO JIBUKCHUS:
2
Sl =ve, * i+ * =
<
@opMmynbl Ui TPOEKLIUHU IEPEMENICHUs, MPOCKIUU CKOPOCTH M HPOSKLUH
YCKOPEHUS IPY PaBHOYCKOPEHHOM TPSMOJITMHEHHOM JBKECHHH:
2
14 .s].(r)=vm.-r+a].-3.
U_\'('f) =gy T4, 1,
a.(t)=canst,
Ul.‘cL - Ul.'rL zzax‘gr
I'paduky 3aBUCUMOCTH OT BpPEMEHM Uil HPOEKIUH YCKOPEHHs, MPOEKINU
CKOPOCTH, TPOCKIMH TEPEeMEIIeHUsl, KOOPIUHATHI TIPU PABHOYCKOPEHHOM
IPSMOJIMHEHHOM JIBUKEHUU
CBobonHoe nazneHue. PopMysibl, ONKMCHIBAIOIME CBOOOJHOE MaJeHHE Tena 10
BEePTUKAIM (IBKCHHWE Tela BHHU3 WM BBEPX OTHOCHTEIHHO MMOBEPXHOCTH
1.5 3emnn). I'paduku 3aBUCMMOCTM OT BpPEMEHHU JUIsl TPOEKLUUH YCKOPEHMS,
NPOCKIIMA CKOPOCTH ¥ KOOPAMHATHI TPU CBOOOJHOM TAJCHWHM Tella I10
BEPTUKAJIH
CKOpOCTh PaBHOMEPHOTO [BW)KCHHUSI Tela 10 OKpyKHocTH. HampamneHnue
CKOpOCTH.
dopmyna Ui BBIYUCIEHUS CKOPOCTH Yepe3 PaANyC OKPYXHOCTH W TEPHOJ
oOparieHus:
1.6
o= iMR
T
LlerTpocTpeMuTensHOE yCKOpeHHE. HampaBieHue IEeHTPOCTPEMHUTETHHOTO
yckopeHusi. Dopmyna it BHIYUCIEHUS] YCKOPEHHUSL:




R
dopmyia, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIleHHUs:
Y
T

1.7

1.8
1.9

1.10

1.11

1.12

Macca. IInoTHOCTB BCIIICCTBA. q)OpMy.]'Ia JJI1 BBIYUCIICHUA ITIJIOTHOCTH

_m
v

Cuna — BekTopHas pusnueckas BenuurHa. CioxeHue cui
SIBnenne nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, JEHCTBYIOIIEH Ha
TEJ0
Bzaumopeiicteue Ten. Tperuit 3akon HeroToHa:

Fy y=-F_,

TpeHHe IMOKOS U TPCHUC CKOJIbKCHUA. d)opMyna IJI1 BBIYUCIICHUA MOIAYJISL CHUJIIBL
TPEHUS CKOJILXKCHUA:

Fszp-N

1.13

Hedopmarust Tena. Ynpyrue u Heymnpyrue aedopManuu. 3akoH YIpPYyrou
nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTECHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUSA:

My -1,
F=Gg. 1 _2

'L
Cuna TsoxecTd. Y cKopeHHe cBOOOIHOTO MaIeHUsl.

®opmyna a7 BEIYUCIECHUS CUJIBI TSKECTH BOJIM3H MOBEepXHOCTH 3emun: F = mg.
JiBmxenue mianer Bokpyr Connua. [lepBas kocMudeckasi CKOPOCTb.
HeBecoMocTh 1 eperpysku

HNmnynbc Tena — BEKTOpHas pu3ndeckasi BeIMYnHa.

p=mb




Nmnynbc cuctemsl Ten. M3menenne umiysinbca. UMnysibe cuiibl

1.16

3aKOH COXpaHCHHS HMITYJIbCA JUIS 3aMKHYTON CHCTEMBI TEJ:
D=0, i, U, =const

PeaktuBHOE JBUXKCHUC

1.17

1.18

Mexannueckast pabora. @opmysa Jjisl BBIYUCIEHUS PaOOThI CHIIBIL:

A=Fsooso

Mexanandeckas MOIIIHOCTb:

n=4
I

Kunernueckas u noteHuanbHas 3Heprus. @opMyiia Jjisi BBIYUCIECHUS
KUHETUYECKON IHEPIUu:

2
Teopema o kuHeTnueckou s3Heprun. Popmyra A BBIYUCICHUS TOTEHIMAIbHON
SHEPIruu Teja, HOAHATOTO
HaI 3eMIIEH:

E,= mgh

1.19

1.20

Mexanuueckas OHCPI'usi:
E=E,+E,

3aKOH COXpaHEHHs] MEXaHU4eCKo! sHeprun. Gopmya ajs 3aKOHA COXPAHEHUs
MEXaHUYECKOM SHepruu B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBpanieHne MEXaHM4ECKOM SHEPTUU IPU HATMYUU CUIIBI TPEHHUS.

[TpocThie MeXaHU3MBI. «30JI0TOC IPABUIIO» MEXaHUKH.
Peruar. MomenTt cwist; M - Fl.
YciioBue paBHOBECHSI phlvara:

M +M, +..=0
[TonsrkubIi 1 HenoaABWKHBIN O0510ku. KITJI mpocThix MeXxaHU3MOB,
n= Anonesaas

14'3&1‘1:&‘15!

1.21

JlaBnenue TBEPAOrO Tena.
dopmyiia 171 BBIYUCICHUS JaBJICHUS TBEPIOTO Tema:

_F
P=7
JlaBnenue raza. ATMocdepHoe TaBieHue.
lMuppocratuyeckoe qaBieHUE BHYTPHU KUIKOCTH.
@opmyna s BBIYMCICHMS TABJICHHS BHYTPU KUJIKOCTH:




p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnuueckuii nmpecc

1.23

3akoH Apxumena. Popmyna sl ONPEACICHUS BBITAJIKUBAIOIICH CHJIBI,
JIEHCTBYIOILEH Ha TENO, NOTPYKEHHOE B KUIKOCTh UM Ias:

F_j‘m_ =pgV

Vcnosue nnaBanus tena. [InaBanue CYI0OB 1 BO3AYXOILIAaBaAHUEC

1.24

1.25

Mexanuueckue KoneOaHus. AMIUIMTYJAa, TEPUOJ W YacToTa KoJeOaHWi.
dopmyiia, CBSI3bIBAIOLIAS YACTOTY M IIEPUOJL KOJIEOaHUI:

Marematnueckuii M NpPYKUHHBIM MasATHUKHA. [IpeBpaiieHue sHepruu npu
K0J1e0aTeIbHOM JIBUKEHUHU

1.26

3aTyxaI0mHe KoJIe0aHHUsL. BLIHY)I(IIGHHBIG kosneOanms. Pe3onanc

1.27

1.28

Mexanunueckue BOJHBI. [IpojoibHBIC W TONEpeyHble BOJHBI. J[MHA BOJHBI U
CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha T'paHMIIE
IByX cpell. IHdpa3ByK u ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXHUHBL, KO3(PUIMEeHTa TPEHUS CKOIBbXKEHHUS; paOdOThl CHIIBI TPEHUS, CHJIbI
YIOPYTrOCTH; CPEAHEH CKOPOCTH IBMIKEHHs OpycKa MO HAKJIOHHOM TIJIOCKOCTH,
yCKOpeHusi Opycka MNpu JBHKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M
nepuofa KoieOaHUM MaTeMaTHMUeCKOro MasTHHKA; 4YacTOThl M Mepuoja
Kosie0aHuM NPY)KMHHOTO MasiTHUKA; MOMEHTA CHJIbI, JEHCTBYIOLIErO Ha phlyar;
paboThl CWJIBI YNPYrOoCTH MPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPU MOJBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

UccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpYKEHHON
YacTH TeJla U OT IUIOTHOCTH KMJIKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHUJIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHUHE, OT CTENEHU
nedopmaiuu NPy KUHBI;, YCKOPEHUsI OpyCKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoaa
Kojie0aHuM MPYXKUHHOTO MasTHHKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
HCCIICTIOBAaHNE HE3aBHCHUMOCTH TIEpHOJa KOJICOaHW HUTSHOTO MAasTHHUKA OT
Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara

Qusuueckue s61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U
TEXHUKE, TPWIMBHl W OTIUBBI, JBUXKeHHE T[IaHeT COJIHEYHONH CHCTEMBI,
PEAKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, PblYard B TEJIE UEIOBEKA, BIUSHUE
aTMoc(epHOro JaBleHHsS Ha XUBOM OpraHus3M, IUIaBaHHE pbHIO, BOCIPUSTHE
3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IlyHAMH, 3XO




Texnuueckue ycmpoticmea: CHUIOMETP, NAaTYMKU IOJIOKECHHUS, PACCTOSHUSA U
YCKOPEHHS, AWUHAMOMETp, IOALIMIIHUKU, PAKEThbl, pbIYar, IOABUXKHBIM U
HEMOJABI)KHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTb, IPOCTBbIE MEXAHU3MbI B OBITY,

13l coO0MIAIOIMecs COCY/Abl, YCTPOMCTBO BOJIONPOBOJA, THMAPABIUYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
HCIIOJIb30BaHUE YIbTPa3BYyKa B ObITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU S
OCHOBHBIC  TIOJIOKEHUS  MOJICKYJISIPHO-KHHETUYECKOW  TEOpUU  CTPOCHHS

2.1 BeniecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUMN BEILECTBA.
Kpucramnmuueckue u amopdHbIe Tena

29 JBukenne dYactuil BemectBa. CBs3b  CKOPOCTH  JBWKCHHSI YacTHI[ C
Temneparypoii. bpoynosckoe aBmxenue, iupdy3us

2.3 CmauuBaHue ¥ KanWUISIPHBIE SIBICHUS

2.4 TemoBoe pacliupeHue U CxaTue

2.5 TemnoBoe paBHOBECHE

26 BHyTpGHH?IfI sHeprus. Pabora w Teruiomepenada Kak CIIOCOOBI M3MEHEHUS
BHYTpPEHHEH dHepruu

2.7 Bunpl Tensonepenayn: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3ITy4EeHUE
Harpeanue wu oxmnaxzaenue Ten. KoaudecTBo — TemnoTel. Y enbHas
TETIIOEMKOCTb:

28 O=am(t,—1)
3aKOH COXpaHEHHWsS PHEPIMM B TEIUIOBBIX MpOIECCaX. YPABHEHHE TEILIOBOTO
OamaHca:

29 Q _I_Q _I_-“:D

1 2
Hcnapenve u KouaeHcanus. V3MeHeHHWe BHYTpEHHEH JHEpruM B Tpoliecce
WCTIApeHUsI MW KOHJAeHcauuu. KumneHue IKUAKOCTH. YAenbHas TerioTa

2.10 napoobpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3iyxa
[InaBnenne u kpucraumzanus. V3MeHeHHe BHYTPEHHEH OSHepruu mpH
TUTABJICHUW W KPUCTAJUIM3AIMA. Y IeTIbHAS TETUIOTA TIIABJICHUS

2.12 0

& m
BHyTpeHHSIsSI SHEepTUs CTOpaHHs TOTUIMBA. Y AelIbHAS TETUIOTa CrOPaHUs TOTUIHBA:

2.13 g=Q/m

2.14 [Tpunuuns! pabots! TemoBbix apurateneil. KI1JI reroBoro asuratens
IIpakxmuueckue pabomoi
N3mepenune yaenbHON TEMIOEMKOCTH METAJUIMYECKOTO MIJIWHAPA; KOJIUYECTBa

2.15 TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIepaTypbl (HUKCHPOBAHHOM

MacCbl, B KOTOpPYIO OIIYHOICH HAar peTHﬁ NUWJIMHAP, KOJUYCCTBA TCIUIOTHI,
OTJAAHHOT'O HArp€TbiM HUJIWHAPOM, IIOCJIC OIYCKAaHUA €ro B BOAY KOMHATHOM




TEMIEPATypbl; OTHOCUTENBHOM BIIAXXHOCTU BO3AYyXa; YIEIbHOW TEMJIOTHI
IaBieHuss Jpga. MccinenoBaHue W3MEHEHHUs TEMIIEpaTypsl BOJABI  IIPH
pa3IMYHBIX YCJIOBHUAX; SIBICHUS TEIJIOOOMEHAa NpPU CMEIIMBAHUU XOJIOIHOM U
ropsiuei BOJbl; IpoLecca UCIapeHust

Duszuueckue s6l1eHU 8 npupoc)e.‘ MOBCPXHOCTHOC HATSKCHUC W KaAIIUJIJIAPHBIC

2.16 SBJICHUS B IPUPOJE, KPUCTALIBl B mpupoje, uznydeHue CoisHua, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHesl, CHera
Texnuueckue ycmpoticmea. KaluJUISAPbI, IPUMEPHI UCIIOJIb30BaHUS KPUCTAJIIOB,

217 XKHUJKOCTHBI TEPMOMETp, NaTUUK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOILICHUS

' JIOMOB, TUTPOMETPBI, IICUXPOMETP, MMapoBasi TypOUHA, JABUraTelb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1 OnexTpuzanys Ten. J[Ba BUAa IEKTPUUECKUX 3apsi/iOB

3.2 B3aumonerictBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHECHHSI SJCKTPHUECKOTO 3apsiia

34 Onekrpuueckoe mnone. HanpsxéHHocTh anekTpuyeckoro mnois. IlpuHuun

' CYNEPIIO3ULIMH IEKTPUUYECKUX NOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenu »snekrpuueckux 3apsanoB. JlelicTBUE 3IIEKTPUYECKOrO MO Ha
' aIIeKTpHYecKue 3apsiabl. [I[pOBOTHUKHN M TUDIICKTPUKA
[TocTostHuBIN 2nekTpuyecKkuil TOK. JlecTBus armekTpuueckoro Toka. Cuia Toka.
Hanpsoxenue.

3.6 I =q/t,U=Al
DJEKTPUIECKOE COMPOTUBIICHUE. Y IETBHOE dIIEKTPUIECKOE COMPOTUBIICHHE:

3.7 R =pl/S

38 3akon Oma amst yyacTka anekrpudeckoit nernu: | = U/R
[TocnenoBarenpHOE COENMHEHHE TPOBOTHUKOB:

I =1,; U=U,+U,; R=R +R,
1 1 2 1 2
39 [NapannenbsHOE cCOeTMHEHNE TIPOBOAHUKOB PABHOTO COTPOTUBIICHUSI:
U=UgI=I+I;R="22.
2 2 2
CwMerIanHble COeIMHEHUS POBOAHUKOB
310 PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jxoyns — Jlenna:
2
311 Qg=I"-R-t
312 OneiT Opcrena. MarHuTHOe IOJIE€ NPSIMOTO IPOBOJHHKA € TOKOM. JIMHMH
' MarHUTHOM MHIYKLIUU
3.13 MarHuTHOe T1ojie TIOCTOSHHOTO MarHuTa. B3auMonelcTBHE MOCTOSHHBIX




Mar"duToB

3.14 JleficTBME€ MarHUTHOTO TIOJISI HA IPOBOJAHHUK C TOKOM

3.15 OnbiTl Papajes. SABneHue 35eKTpoMarauTHor nHaykiuu. [Ipasuio Jlenna
Ilpaxmuueckue pabomul
N3mepenne  DNMEKTPUYECKOTO  COMPOTHUBICHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUUYECKOTO TOKA; pabOTHI AIEKTPUUYECKOTO TOKA.
UccnemoBanne 3aBUCUMOCTH CHIIBI TOKA, BO3HHKAIOMIETO B MPOBOJIHHUKE

316 (pe3ucTopsl, JIaMIIO4Ka), OT HANPSKEHHs Ha KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU
COTMPOTHBIICHUS OT JUIMHBI MMPOBOJHUKA, TUIOIIAN €0 MONEPEYHOT0 CEYCHUS U
yI€IBHOTO COMPOTUBIICHHUS.
[IpoBepka mpaBuia JUIsl SICKTPUUECKOTO HAIMPSHKCHUS TIPU TIOCTIET0BATEIIBHOM
COCIMHEHUH MPOBOJAHMKOB; MpaBHJIa JUISI CHJIBI JJIEKTPUYECKOTO TOKa MpH
napajuieJIbHOM CO€IUHEHUU TPOBOJIHUKOB (PE3UCTOPHI U JTAMITOUKA)
Qusuueckue s6leHUs 6 npupoode: BIEKTPUYECKUE SBICHHSA B aTMocdepe,

3.17 ANIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE MoJie 3eMid, Apeid MOIIOCOoB,
POJIb MATHUTHOTO TIOJIS JIJIS J)KU3HH Ha 3eMIle, MOJISIPHOS CUSTHUC
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PeocTart,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTrUH,  DJIEKTPOOCBETHTEIBHBIC  MPHOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsI), AJICKTPUICCKHE
MPEIOXPAHUTENH, OSJCKTPOMArHUT, OJJIGKTPOJBHUTATEIIb IOCTOSHHOTO TOKAa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpoOMarHUTHBIX BOJH

3.20 JlyueBas monensb cBeta. [IpsiMonuHeiHOe pacpocTpaHeHHe CBeTa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano

3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIICHUS CBETA

3.23 Hucniepcust cBera

324 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
munsel: D = 1/F

3.25 ['na3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl
Ipaxmuuyeckue pabomul
#H##Par###I3mMepeHe  ONTUYECKON CHUJIBI COOMparomiell JUH3BI; (POKYCHOTO
paccTosiHusL coOuparolei JTUH3BI (TI0 CBOMCTBY paBeHCTBA pa3MepOB MPEAMETa U
MU300paeHMsI, KOTJla MPEJMET PACIoONIOKEH B JBOMHOM (oOKyce), ToKa3aTes

3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par### ccnenoBanue cBOMCTBa M300pa)XKEHUsI, MOJYYCHHOTO C TOMOIIBIO
coOuparomiel JHH3bI, W3MEHEHHUs (OKYCHOTO PACCTOSHMSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia TPEJIOMJICHHS CBETOBOIO Jiyda OT YIJia MajeHUsS Ha
TPaHUIIE «BO3JIYX — CTEKIIO»

3.7 Quzuueckue saeneHus 6 npupode. 3arMmenuss ComHna u JlyHbl, 1BeTa Teu,
onTHUYECKHUE SIBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

328 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
CBETOBO/IBI

4 KBAHTOBBGIE ABJIEHUA

41 PamnoaktuBHOCTE. Anba-, Oera-, Tamma-usnydeHnus. Peakuun anbda-u Oera-
pacmajna

4.2 OmnsiTel Pesepdopaa mo paccestauro anbda-gactuil. [InanerapHas Mmogens aTroma

4.3 CocraB aroMHoOTO sigpa. M30TOMnbl




4.4

[lepuox momypacmnaja aTOMHBIX SAEp

4.5 SnepHbie peakiiuu. 3aKOHbI COXPAHEHHUS 3apsI0BOI0 U MAaCCOBOT'O YHCET
Qusuueckue sA6leHUs 6 Npupode. €CTECTBEHHBIM paJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyUEHUE NPUPOJHBIX MHUHEPAJIOB,
NeiicTBUE paJIMOAKTUBHBIX U3ITyY€HUN Ha OPraHU3M YellOBeKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, UHAUBUAYAIbHBIN 103UMETp, Kamepa

Bunbcona, siiepHas 3HEpreTuka




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






