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INOACHUTEJIBHASA 3AIINCKA

[IporpaMmma mo Qu3uke Ha ypOBHE OCHOBHOTO OO0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TOJOXEHUI W TpeOOBaHWI K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHONM mporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojiaBaHus y4eOHOTO
npenmeta «Pu3nKa.

Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTeCTBEHHOHAYYHOH TPaMOTHOCTH OOYYalOIIUXCS M OpPraHM3alUI0 HM3y4YeHUs (U3UKU Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuitk PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOydeHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJIMETOB HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs.

[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAeiieHre y4yeOHOro mMaTepuala 1o rojam
oOyueHus (o Kiaccam), MpeajaraeT MNPUMEPHYIO IOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTUA MPEAMETHOTO COJEp>KaHUS U Yy4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO3aHUU paboyel MPorpaMMBblI 10 y4eOHOMY MTPEIMETY.

dusmka gBIsSETCS CUCTEMOOOPa3yIOIUM Ul €CTECTBEHHOHAYYHbBIX YUEOHBIX MPEIMETOB,
MOCKOJIBKY (pH3MUEecCKue 3aKOHBI JIS)KAaT B OCHOBE INPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMHeld U Qu3nyeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, NPEAOCTaBIsSET Haubosiee sICHble 00pa3lbl NPUMEHEHHs Hay4dHOTO MEeToJa
MO3HAHUS, TO €CTh CII0C00a MOMYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.

OpnHa U3 rNaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuIero oopa3oBaHuUs
COCTOUT B (OPMHUPOBAHMHM E€CTECTBEHHOHAYYHOH TI'pPaMOTHOCTH M HWHTEpeca K Hayke Yy
o0yJaromuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMPENIOJaraeT OBJIAJACHUE CIEIYIOIUMHU
KOMITIETEHTHOCTSIMH, XapaKTePH3YIOIIMMHA €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

® HAy4YHO OOBACHSATH SIBICHUS;
® OIICHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O HUCCIICOBAHUS;
® UHTEPIPETUPOBATh JaHHBIE U MCIIOJIb30BaTh HAay4HbIE JOKA3aTeNbCTBA JUIS

MOJIYYCHH A BBIBOIOB.



Ilenn wm3yuyeHus (U3MKKM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs OMpEICICHBI B

Konuenmun npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX

Poccuiickoit ®enepanunu, peaqu3ylOIUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE IPOTPAMMEBL,

yTBepKIEHHON pemienreM Kosernu MunucrtepcTBa mnpocsemienus: Poccuiickoir denepannu

(mpotoxout ot 3 nexadpst 2019 r. Ne [TK48H).

Henn usyvyenus ¢pusnkm:

NpuoOpeTeHNe HHTEepeca M CTpeMJICHHS OOy4aromuxcsi K HAaydyHOMY H3y4EHHUIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEJICTABICHUH O HayyHOM MeETOJe TIO3HaHUuS U (HOpMHUpPOBaHHE
UCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPY)KAIOIINM SIBJICHHSIM;

(dopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yiabTaTa U3y4eHHS OCHOB CTPOCHHSI
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

¢dopMupoBaHUE TPEACTABICHUN O PO (PU3HMKH I Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TMPEICTABICHUA O BO3MOXHBIX cdepax Oymymeid mnpodeccHoHaTbHON
JIeATEIILHOCTH, CBSI3aHHOM C (PU3HMKOI1, MOATOTOBKA K JaJbHEUIIEMY OOYYSHHIO B 3TOM

HallpaBJICHUH.

Jloctuxenne 3TuUX Iesed nporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

06pa3OBaHI/I$I obecrnieunBaeTcs PEIICHUEM CIICAYIOIIUX 3ada4:

npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAaHUYECKUX,
TETIJIOBBIX, AIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne YMEHHH OMNUChIBaTh U OOBSACHATH (U3WUYECKHE SBICHUS C
MCIIOJIb30BaHUEM TIOJTyYEHHBIX 3HAHUII;

OCBOEHUE METO/IOB PELICHHsS] MPOCTEHIIMX pacu€THBIX 3aJad C MCIOJIb30BaHUEM
buznyecKkux Mojenei, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a7a4;

pa3BuTHE yMEHHW HaOMI0JaTh TMPUPOJHBIE SIBJICHUS W  BBINIOJHSATH  OIBITHI,
nabopaTopHble paboOThl M HKCIEPUMEHTAbHBIE HCCIIEAOBAaHUS C MCIOJIb30BaHHEM
MU3MEPUTENbHBIX TPUOOPOB;

OCBOCHME MPHEMOB paboThl ¢ HMHpOpMaIeld (GU3MUECKOro coxep>KaHMs, BKIIOYas
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTI)KCHHUSX (U3MKH, aHaIu3 U KPUTHUECKOE
OlICHMBaHHE NH(OPMALINN;

3HaKOMCTBO €0 c(hepaMu npodhecCHOHAIBHON JEATEIbHOCTH, CBA3aHHBIMU C (DU3UKOMH,

U COBPEMCHHBIMH TEXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHXKCHUAX (bHSH‘I@CKOfI HAayKH.



Ha wusydyenue ¢usuku (0a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 0OIIEro 0Opa3oBaHUS
orBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezleno), B 8 kiacce — 68 gacoB (2 vaca B

HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamMmMe 1o GHU3MKe MepedeHb JabopaToOpHBIX PadOT U ONBITOB HOCUT
PEKOMEH/IaTENIbHBIA XapaKTep, YYUTeNb JeJaeT BhIOOp MPOBEACHHs J1a0OpaTOpHBIX paboOT H
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIMXCsl, CIIUCKA HIKCIIEPUMEHTATBHBIX

SaﬂaHHﬁ, npeaiara€MaixX B paMKax OCHOBHOI'O I'oCyaAapCTBEHHOI'O 3K3aME€Ha I10 (bl/IBI/IKC.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHMHN OKPY KAKOIIEro MUpa.

®usnka — Hayka o npupoze. SBneHus npupoxabl. OU3NYECKUE SBICHUA: MEXaHUYECKHE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuUMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
ITorpemHocTs M3MepeHui. MexayHapoaHas cucTeMa €IMHMUII.

Kak ¢usmuka u apyrue ecrecTBeHHbIE HAayKH H3ydaroT Npupoly. EcrecTBeHHOHay4HBI
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HalmomaemMoro spieHus. Onucanue
(bU3NIECKUX SBICHHUHA C TTOMOIIBIO MOJICIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue npudOpsl U NpoUeAypa NPSAMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM

npudopom.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue LEHbI JeIEHUS LIKAIbl U3MEPUTEIBHOIO pUoopa.

W3mepeHune pacCTOSHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.

Omnpenenenue pasMepoB MaybIX TEN.

LA

WN3mepenne TtemrepaTypbl MpHU TOMOIIHM KUAKOCTHOTO TEPMOMETpAa W JaTudKa
TEMIIepaTyphl.
6. IIpoBeneHue wuccieqoBaHUsS MO TMPOBEPKE TUIMOTE3bl: AANBHOCTh MOJIETA IIapHKa,
MYLEHHOTO TOPU30HTAIIbHO, TEM O0JIbIlIE, YeM OOJIbIIIE BHICOTA ITYCKA.

Pa3nen 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

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

JBwxenue yactuil BeniecTBa. CBs3b CKOPOCTH JABUKEHUS YacCTUI[ C TEMIEPAaTypoOu.
bpoyHnoBckoe nBmwxenue, nuddysus. BzauMopeiicTBHe dYacTHI] BEMIECTBA: MPHUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHpleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPIBIX
(KpUCTaINIMYeCKuX) Teld. B3auMOCBs3b MEXIYy CBONCTBAMHU BEUIECTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN

BOJIBI.



Hemoncmpavyuu.

1.
2.
3.

HabmroneHne OpOyHOBCKOTO JBH)KCHUS.
Hab6mronenue nuddys3un.
HaGmtoneHue siBiieHuiA, 0OBSICHAIOMNXCS MPUTSDKCHUEM I OTTAJIKUBAHUEM YaCTHUIL

BEIICCTBA.

Jlabopamopnwvie padbomot u onvimeol.

1.
2.
3.

OreHka auamMerpa atoma METOAOM PSIIOB (C UcToyib3oBanueM (hoTorpaduwii).
OMnBITHI O HAOJIOICHUIO TETUIOBOTO PACIIUPEHHUS Ta30B.

OmBITE IO 06Hapy}KeHI/IIO HeﬁCTBHH CHJI MOJICKYJIAAPHOT'O IIPUTAKCHUA.

Pa3nen 3. /IBu:keHHe U B3auMo/ieilicTBHE TeJl.

MexaHndeckoe JBUKCHUC. PaBHOMepHOG U HCPABHOMCEPHOC JBHIXCHHC. CKOpOCTB.

Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIDKCHHUH. Pacu€r myTu U BpeMeHU JABUKCHUSI.

SBnenue wmHepuuu. 3aKOH HHepUuHU. B3aumoneicTBue Ten Kak NpUYMHA HU3MEHEHMS

CKOpPOCTHU ABWIKCHHUA TCII. Macca kak MCpa HHCPTHOCTH TCIa. IInoTHOCTH BelIecTBA. CBs13b

IIJIOTHOCTH € KOJIMYECTBOM MOJICKYJI B CAUHUIIC 00BEMa BCIICCTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuia ynpyroctd u 3akoH ['yka.

I/I3MepeHHe CHJIbl C MMOMOHLIBIO AWMHAMOMCTpA. SIBnenne TAroTEHHMA M cmia Tsokectd. Cuna

TSOKECTH Ha APYIrux IUJIAHCTax. Bec Tema. HeBecomocTs. CrioxkeHmne CUJI, HAIIPaBJICHHBIX II0

onHoil npsimoii. PaBHozeiicTBytomas cui. Cuna Tpenus. TpeHHue CKOJNbKEHUsI U TPEHUE MOKOSI.

Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

A A o

HaGnronenne MexaHM4YecKoro ABMXKEHHs Tela.

W3mepeHue ckopocTH MPSIMOJIMHEHHOTO IBUKEHUS.
Habmronenue siBjaeHs] MHEPIUH.

Habmonenne n3MeHeHus: CKOPOCTH MTPH B3aUMOJICHCTBHH Tell.
CpaBHEHHE MacC MO0 B3aUMOAEHCTBHIO TEI.

CrnoxxeHnne CHJI, HAITPABJICHHBIX I1O OIHOM HpﬂMOﬁ.

Jlabopamopuvie padomol u onvimel.

1.

OmnpezneneHre CKOPOCTH PABHOMEPHOIO JBIKEHHUS (IIApUKa B KUAKOCTH, MOJIENIU
AJIEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUS Opycka MM IIapuKa MO HaKIOHHOM
IJIOCKOCTH.

OHpCIleJ'ICHI/IC IIJIOTHOCTH TBépI[OPO TCIa.



4. OnbITEl, JEMOHCTPUPYIOITUE 3aBUCUMOCTh PACTSDKEHHs (Iedopmariuu) npy>KHUHBI OT
IIPUIIOKEHHOM CHUJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbXKEHHS OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIICHHS U YBEJIHMUCHHS JaBieHus. /laBienue rasa. 3aBHCUMOCTb
JaBJICHHS Ta3a oT 00béMa, Temmnepatypsl. [lepenada naBneHus: TBEPABIMU TEIaMH, KHIKOCTIMHU
u razamu. 3akoH [lackans. [IneBMaTuueckue MamuHbl. 3aBUCUMOCTH JABJICHUS KHUAKOCTU OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmarommecst cocyabl.  ['mapaBiuueckue
MEXAHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3IYLIHON
obonouku 3emmu. OnbiT Toppuuemnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHUMOCTh
atMoc(epHOro JaBiieHHUS OT BBICOTHI Hald YypoBHeM Mops. [lpubopsl mis u3MepeHus
aTMoc(hepHOro JaBICHHS.

JelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teo. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomniaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIaBIICHUS T'a3a OT TEMIIEPaTYPhIL.

Ilepenada naBneHus KUIKOCTBIO U ra30M.
Coo01aronirecs: CoCy/sbl.
I'mppaBnnueckuii mpecc.

HpOHBHeHI/IC JIEeHCTBUSA aTMOC(l)epHOFO JaBJICHHA.

o v s W Nk

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa NOTrpYKEHHOM dYacTh Tena M

IUIOTHOCTH KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOLIEH CUIIBI BECY BBITECHEHHOM KHJIKOCTH.

8. VYcnoBue 1u1aBaHMsl TeJ: IUIaBaHWE WJIM TOTPY)KEHHE Tl B 3aBHCHUMOCTH OT
COOTHOILLIEHUS TUIOTHOCTEN TeJa U KUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BoJie OT 00bEMa MOrpy:KEHHOM B JKUIKOCTb
YacTH TeJa.

2. OmnpeneneHre BBITAJKUBAIOLIEH CHJIBL, JEHCTBYIOIIEH HA TeEJNO, NOTPYyKEHHOE B
KUAKOCTD.

3. IlpoBepka HE3aBHCHUMOCTH BBITAIKMBAIOUIEH CHIIBI, JEHCTBYIOIEH Ha TEIO B

KHUAKOCTH, OT MacCChI TE€Jia.



4. OmnbIThl, IEMOHCTPUPYIONIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH CUJIbI, JEHCTBYIONIEH Ha
TEJIO B ’KHMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YacTU TeJia U OT IJIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYHMPOBAHHME JIOJAKH U OIpeAesieHHe €€

rPy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JHeprusi.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAaKJIOHHas IUIOCKOCTh. I[IpaBuiio paBHOBecus
pbiuara. [IpuMenenue mpaBuia paBHOBecUs pblyara K OJIOKy. «30JI0TO€ MPaBUIIO» MEXAHUKU.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. KuHetmueckas W noTeHUHMalIbHas »Heprus. lIpeBpaienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUHU B IPYroil. 3aKOH COXPAHEHHS JHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwsie padbomot u onvimol.

1. Omnpenenenue pabOTHl CUJIbl TPEHUS NPU PABHOMEPHOM JBHKEHUM Tela II0

TOPU30HTAIILHOM TOBEPXHOCTH.

2. HccnenoBaHue yCI0BUI paBHOBECHS pblyara.

3. Hsmepenune KII/l HaKIOHHOM IJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPIHH.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOpPUH CTPOEHMS BelecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. ONbITbl, NOATBEP)KIAIOIIME OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPHUH.

Mogenu TBEPAOrO, KHUJIKOTO U Ta3000pa3HOro cocTosIHUN BenlecTBa. Kpucramnnueckue u
amopdusble Tena. OObsICHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJI0XKEHUN
MOJIEKYJISIpHO-KMHETHYeCKOl Teopuu. CMaunBaHMEe U KalWUIApHBIE SIBJICHUA. TeruioBoe
pacIIMpEHNE U CKATHE.

Temneparypa. CBA3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBMKEHUS YacCTHIL.
Buytpennsis sHeprusi. CrocoObl HU3MEHEHMs BHYTPEHHEW OSHEpruu: Temonepenadya u
coBeplieHre padboThl. Buasl Teronepenaun: TemIONpPOBOAHOCT, KOHBEKIUS, H3ITyYECHHUE.

KonuuectBo TemnoThl. YaenbHas TEIUNIOEMKOCTh BellecTBa. TemnooOMeH U TemIoBoe

paBHOBECHUC. YPaBHCHI/IC TemioBoro OanaHca. IlnaBieHue u OTBCPACBAHHUC KPUCTATINIMUYCCKUX



BEIIECTB. YeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanme u KoHueHcanus. Mcmapenue.
Kumnenue. YnaenbHas Temiora mapooOpa3oBaHUs. 3aBUCHUMOCTh TEMIIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOTro JaBICHMS.

BnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Mpunmunsr  pabotel TermoBbix asurareneit KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATENIH U 3aLIUATA OKPYKAIOIIEN CPEBI.

3aKOH COXpaHEHUs U NPEBPALLECHUS SHEPTUU B TEIUIOBBIX IIPOLECCaX.

Hemoncmpavyuu.
Habmronenne 6poyHOBCKOTO JIBHKEHUS.
Hab6mronenue nuddys3un.
Habmroienue siBieHnii cMauMBaHUsI U KaMWUTSIPHBIX SBICHU.
Habmroienue TemnoBoro pacuvpeHus Ted.
M3meHeHue AaBlieHus Ta3a Mpu U3MEHEHUHN 00bEMA U HAarpEeBAaHUU W OXJIAXKICHHH.
[TpaBuiia u3MepeHus TeMIIEpaTypsbl.
Buae! renonepenaun.

OxJax1eHue Ipyu COBEPLICHUH PaOOTHI.

w 0 N o v kW N E

HarpeBaHHe IIpHu COBCPIICHUU pa6OTBI BHCIITHUMMU CHUJIaMH.

=
o

. CpaBHeHI/Ie TEII0EMKOCTEH Pa3JIMYIHBIX BCHICCTB.

=
=

. H8.6J'IIO,I[CHI/IC KUIICHUA.

=
N

. Habnronenue nocTostHCTBA TEMIEpaTyphl MPHU TUTABICHUH.

13. Mojenu TEeIIOBLIX ABUTaTENEH.

Jlabopamopnuvie padbomot u onvimol.

1. OnbITHI O OOHAPYKEHUIO NEHCTBHUS CHUIJI MOJICKYJISIPHOTO TPUTSKEHHUSI.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbITHI MO HAOTIOEHHUIO TETIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Ornipezenienne 1aBieHUs BO3AyXa B OAJJIOHE IINPHUIIA.

vk W

OnbITEL, JAEMOHCTPUPYIOIINE 3aBUCHMOCThH JIaBJIGHHUSI BO3JayXa OT €ro oOnéMa u

HarpeBaHUs WM OXJTKICHHUS.

6. IlpoBepka rHUMOTE3bl JMHEHHOW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypshl.

7. HaGmronenue u3MeHeHHs] BHYTPEHHEH 3HEpPrUM Tejla B pe3ysbTare TeIulonepenadd 1

paboOTHI BHENTHUX CHIL.

8. MHccrenoBanue sSBICHUSI TEII000MEHa npu CMCIIMBaHUN XOJIOJHOM U TOqueﬁ BOJbI.



9. OmpezneneHue KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW TpU TEII0OOOMEHEe ¢
HarpeThiM METAIIIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yeiabHON TEIUIOEMKOCTH BELLIECTBA.

11. UccnenoBanue mpoiiecca uCIapeHusl.

12. OnpeneneHue OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

13. Onpenenenue yaenbHOW TEIUIOTHI MJIABICHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MAarHUTHbBIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja aJIeKTpUYECKUX 3apsiioB. B3aumonelicTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aUMOJEUCTBUS 3apSKEHHBIX TEI OT BEJIUYUHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).

Onexkrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosst. IlpuHnun cynepno3unuu
AIIEKTPUYECKUX IT0JIeN (Ha KAaUECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsAaoB. DJIEMEHTApHBIN 3iekTpudeckuid 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

ONEeKTpUYECKUH TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUUECKOTo TOKa. McTouHukKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DJIEKTPUUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OieKkTpuueckoe HampsbkeHue. ConpoTHBIEHHE
IPOBOJHMKA. YJIEIbHOE CONPOTUBJIEHME BellecTBa. 3akoH Owma Juisl ydacTka LEMu.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3NIEKTpUUECKOr0o TOKa. 3akoH Jkoyns—JleHna. DnekTpuueckue Henu
U MIOTpeOUTENHN AIIEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MarnuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe NS *KU3HU Ha 3emute. OnbIT DpcTeaa. MarnutHoe mosie
ANEKTPUYECKOTO TOKa. [I[pMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eiCTBUE MarHUTHOTO MOJISt
Ha TIPOBOJHUK C TOKOM. OJEKTPOABHUraTeib IOCTOSHHOTO ToKa. Mcmosb3oBaHue
JIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uwHAykuuu. IlpaBuimo  JleHna.
OnektporedHeparop. CrmocoObl TONYYCHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

1. DnexTpuzanus Tel.

2. JIBa poaa 3JIE€KTPUYECKHX 3aps/I0B U B3aUMOJIEUCTBUE 3apPSKEHHBIX TEJ.

3. VYCTpOMCTBO U ACUCTBUE IIEKTPOCKOIIA.



DJIeKTpOCTaTUYECKask MHIYKIIHSI.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiIOB.
[IpOBOJHUKY U TUBTEKTPUKH.

MonaenupoBaHHU€e CUIIOBBIX JJUHUM 3JIEKTPUUECKOTO TOJISL.

M CcTOYHHKH TOCTOSTHHOTO TOKA.

w X N o v Bk

JleficTBUS 3EKTPUYECKOTO TOKA.

10. DEeKTpUYECKUN TOK B KUIAKOCTH.

11. I'a30BbIH pa3psia.

12. I3mepenue CUilbl TOKa aMIEPMETPOM.

13. M3MepeHue 3JIeKTpUUECKOr0 HAMPSKEHUSI BOIBTMETPOM.

14. PeocTat 1 Mara3uH CONPOTUBIICHUH.

15. BzaumojeicTBHE MOCTOSIHHBIX MarHUTOB.

16. MoaenrpoBaHue HEBO3MOKHOCTH pa3/IeiCHUs TOJF0OCOB MarHUTA.

17. MoaenupoBaHUe MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OmbIT Dpcrena.

19. MarHuTtHoOE 1oJie TOKa. DJIEKTPOMArHmr.

20. JleiicTBME MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.

21. DneKkTpoABUraTellb MOCTOSIHHOTO TOKA.

22. UccnienoBanue BJICHUS SJIEKTPOMArHUTHON MHIYKLIVH.

23. Onwitel Dapanes.

24. 3aBUCUMOCTH HaNPaBJICHUS HHAYKIIMOHHOTO TOKA OT YCIIOBUU €ro BO3SHUKHOBEHHSI.
25. DeKkTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie padomol u onvimel.

OnbITH MO HAOTIOIEHUIO ANIEKTPU3ALIMHU Tell UHAYKIHUEH U TIPU COTPUKOCHOBEHUH.
UccnenoBanue neicTBUS JIEKTPUUECKOTO MOJISl HA TPOBOHUKH M TUAJICKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOM MU MOCTOSHHOTO TOKA.
W3mepeHne u peryaupoBaHue CHIIbI TOKA.

I/I3MepeHHe U pEryJIMpOBAHUC HAIIPSXKCHUS.

o vk W Nk

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3 pe3UCTOp, OT CONMPOTUBIICHUS

pe3ucTopa M HaNpsHKEHUs Ha PE3UCTOPE.

7. OneITBl, JEMOHCTPHUPYIOUIME  3aBUCHMOCTh  DJIEKTPUUYECKOTO  COMPOTHUBIICHHS
MPOBOJIHUKA OT €0 JIJIMHBI, TIJIOMIAIH TTOTIEPEYHOTO CEYCHHS U MaTepHaa.

8. IIpoBepka mpaBuia CIIOKEHUS HANPSHKEHUW MPU MOCIEI0BATEIbHOM COEIUHEHUH

JIBYX PE3HCTOPOB.



9. IIpoBepka nmpaBuiia JUisl CUIIBI TOKA IPU NapajuIeIbHOM COEAMHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, HYIIETO Yepe3 Pe3UCTOP.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEIIEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UAYLIETO Y€pe3 JIAMIIOUKY, OT HalpsHKEHUS

Ha Hel.

13. Onpenenenue KII/ narpeBarens.

14. MccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MArHUTOB.

15. VI3yyeHne MarHMTHOTO TIOJSl TOCTOSHHBIX MAarHUTOB NpU HX OOBEIWHECHUH H

pa3eIeHun.

16. UccnenoBanue AEMCTBUSA 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.

17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJACICTBUS KAaTYIIKH C TOKOM U

MarHuTa OT CHJIbI TOKA M HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3ydeHne neicTBHUsI MAarHUTHOTO I10JI HA IPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 n3ydeHue paboThl 3JIEKTPOIBUTATEIIS.

20. Uzmepenue KIIJl anekTpoaBurareibHOM yCTAaHOBKHU.

21. OnpITHl 1O HCCIAEAOBAHUIO SIBJICHUS SJCKTPOMArHUTHOW MHIYKLUHH: HUCCIEIOBAHUE

M3MEHEHUH 3HAYEHUs U HallPaBJICHUS NHIYKIMOHHOTO TOKA.
9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUSI.

Mexannueckoe nwxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHUYECKOrO [JBIKEHHs. PaBHOMEpHOe IpsMOIMHENHOE nABMXKeHHE. HepaBHOMepHOE
npsiMoJnHeHoe aBmkeHue. CpenHsss U MIHOBEHHAs CKOPOCTh Tejla IMPU HEPaBHOMEPHOM
JIBUOKEHUU.

VYckopenue. PaBHoyckopeHHOe mpsiMosinHeiiHoe arkeHne. CBoO6ogHoe najgeHue. OnbIThl
lanunes.

PaBHOMepHOE ABMXkeHUE MO OKPY>KHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepsbiil 3akoH HerotoHa. Bropoit 3axkon Hetorona. Tperuit 3akoH HeroroHa. IIpuniun
CYNEPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHUS
IIOKOS1, APYTHE BUBI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO IMaJeHUs.
JBuxenne 1aHer Bokpyr Connua. IlepBas kocmuueckas ckopocTe. HeBecomocts u

Heperpy3Ku.



PaBHOBecue mMaTepuanbHOM TOYKHA. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma

C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynec Tena. M3meHenue umnysbca. MmMmynbe cuibl. 3aKOH COXPAaHEHHS HMMITYJIbCA.

PeaktuBHOE JABUKCHUC.

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

SHEPrUu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd MNOBCPXHOCTHIO 3CMIIM.

ITorenumanpHas 3Heprus cxxaroi npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU

OHCPIUH. 3aKoH COXpaHCHUA MEXaHU4IeCKOM OHCPIruu.

Hemoncmpayuu.

1. HaOmroeHue MEXaHUYECKOTO JBUKEHUS T€la OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUU IBMXKEHMS OJHOTO M TOTO K€ Te€jla OTHOCUTEIIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS MPAMOJIMHEWHOTO JIBUKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmronenue nBuKeHUs TeNa [0 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTENIBHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeNIA U ACUCTBYIOLIEH Ha HErO CUJIBIL.

8. HaOmroneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TeJl.

9. H3meHeHue Beca Tella IpU yCKOPEHHOM JIBUYKEHUU.

10. IIepenavya nmmysbsca Ipu B3aMMOJICHCTBUM TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECHCTBUH TEJl.

12. CoxpaHeHHue UMITYJIbCa IIPH HEYIIPYTOM B3aUMOAEHCTBUH.

13. CoxpaHeHHe UMIyibca Ipy abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGmroieHNe peakTUBHOIO JBH)KEHUSI.

15. CoxpaHeHue MEXaHU4YEeCKOW SHEPTHH MPU CBOOOIHOM I1a/ICHUH.

16. CoxpaHeHne MEXaHUYECKOW SHEPTHH NPH JIBUKEHUU TeJla MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1.

KoHcTpynpoBanue Tpakra [uisl pa3roHa M JAJBHEHIIET0 PaBHOMEPHOIO JABM)KEHHUS
IApUKA WK TEJIEKKH.
Omnpenenenne cpenHell CKOPOCTH CKOJBXEHHs OpycKa WM JBMXKEHHUS IIapuKa 0
HAKJIOHHOM INIOCKOCTH.
Omnpenenenne ycKOpeHHUs Teja MPU PAaBHOYCKOPEHHOM JIBM)KEHHUU IO HaKJIOHHOM

IIJIOCKOCTH.



10.

11.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHU MPHU PaBHOYCKOPCHHOM JIBIDKEHHH 0€3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THIOTE3BI: €CIM TPH PABHOYCKOPEHHOM JBM)KCHHU 0€3 HadalbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK psJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
POMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHHS OT CHIIBI HOPMAaJbHOTO
JTABJICHUSI.

Onpenenenne kKodhUIMEHTA TPEHUS CKOJBKCHHS.

OnpeneneHue )XECTKOCTU TPYKUHBI.

Onpenenenre pabOTHl CWIIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHHH Tela IO
TOPU30HTAILHON MTOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIPYrOCTH TpPU TOABEME TPy3a C HCIOJIB30BaHUEM
HETIOBIKHOTO U TOBHYKHOTO OJIOKOB.

I/I3yquI/Ie 3aKOHa COXpPAaHCHUA SHCPIHUH.

Pa3zgen 9. Mexannueckue KoJe0aHus ¥ BOJHBI.

KonebarenpHoe apmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUWH: MEPHOA, 4acToTa,

aMImTyna. MaremMatudecKuil W NPYKUHHBIM MasTHUKM. lIpeBpamieHune sHeprum Ipu

KoJIe0aTeIbHOM JBUXXCHUU.

3aTyxa}0mI/Ie KOJIEOAHMSL. BLIHY)K,I[GHHBIG konebanus. Pe3onanc. MexaHUYeCcKHe BOJHEL

CBo¥icTBa MEXaHUYESCKUX BOJIH. HpOI[OJ'IBHI)IC " MOINCPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH

€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

o vk w N

Habmonenune xonebanuil Tea noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habumronenne BbIHYX/I€HHBIX KOeOaHUM 1 pe30oHaHca.

PacnpocTpanenue mpoAoIbHbIX U MONEPEYHBIX BOJIH (Ha MOJEIN).

HaO0nroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKYCTHYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.

Omnpenenenne 4acToThl U Meproia KoieOaHui MaTeMaTH4ecKoro MasTHHKA.
Omnpenenenne 4acToThl U Meproia KoieOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBHCHMOCTH TEpUo/a KoleOaHWH IMOABELICHHOTO K HUTH Ipy3a OT

JJINHBI HUTH.



4. VccnepoBaHue 3aBUCHMOCTH TepHoja KojeOaHUN MPY>KUHHOTO MasTHHUKA OT Macchl
rpysa.
5. IIpoBepka HE3aBUCHUMOCTH IEpHOAa KOJICOAHWN Tpy3a, MOABELIICHHOTO K HHUTH, OT
Macchl Ipy3a.
6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh IEpUOJa KOJNEOAHU MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHHs] CBOOOIHOTO MaJCHHUS.
Pa3nes 10. Di1eKTpOMarHuTHOE 10J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTpOMarHUTHOE TMoJie. DJIEeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana s1eKTpoMarHuTHBIX BOJH. Vcronb30BaHue 3JIEKTPOMAarHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJH.
2. BonHOBBIE CBOKCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. VI3y4yeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TIOMOIIHI0 MOOMIIBHOTO TeledoHa.
Pa3znea 11. CBeToBbIe IBJICHHUS.
JlyueBas monenb cera. Vcrounuku cBera. [IpsMonuHeliHOe pacmpoCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH oTpaskeHHUs CBETA.
[Tpenomnienue cBera. 3aKoH IpeoMiieHus cBeta. [loHOe BHyTpeHHEee OTpaKeHUE CBETA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPA)KEHUS B ONTHUECKUXCBETOBOAX.
Jlunza. Xox nydedt B nmH3e. Omnrtuyeckas cucrema (oToanmnapara, MUKPOCKONA U
Teneckona. ['ma3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CIEKTPAIbHBIX I[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHENHOE pacCIPOCTPAaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Toryuenue n300pakeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiieHue cBeTa.
OnTHyeckuii CBETOBOI.

Xon tyuelt B coOuparomeit JuHse.

N o v~ w N e

XoJ Ty4dei B pacCEenBalOIIEH JIMH3E.



8. TlomydeHne n300pakeHUI C TTOMOIIBIO JIMH3.

9. Ilpunuun neiictBus ¢oroanmnapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens riasa.

11. Pa3nosxeHue Genoro cBeTa B CIEKTP.

12. [Tomryuenue 6e70ro CBEeTa MPH CI0KEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeol.

1. HccnenoBanue 3aBUCUMOCTH YIUIA OTPAKEHUS CBETOBOTO JIy4a OT yIila IaJcHUs.
2. H3yueHue XxapakTEpUCTUK N300paKE€HUs MPEAMETA B IIIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCMMOCTH YIJIa IIPEJIOMIICHUS CBETOBOIO Jly4a OT yIJIa IIaJCHUS Ha
TPAHUILIE «BO31YX—CTEKIIO».

[Tomyuenue n300pakeHUid ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPATOIIEH JTNH3BI.

OnbITHI IO PA3JI0KEHHIO OEJIOrO CBETA B CHEKTP.

N oo v &

OnpIThl MO BOCHPUATHIO LIBETA IPEIMETOB NPU UX HAOIIOACHUU Yepe3 LIBETOBBIE
(UITBTPBI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiTel Pesepdopna n mnanerapuas mozaens aroma. Moaens atoma bopa. Mcmyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PagunoaktuBHOCTh. Aub(a, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sIpa.
Hyxnonnas wmopgens atoMmHoro sapa. HM3oromsl. PannoaktuBHble mnpeBpamieHus. I[lepuon
N0JIypacnasa aTOMHBIX sIEP.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOIO YHCET. DHEPTUs CBA3U
aToMHbIX siaep. CBs3p Macchl U sHepruu. Peakumu cuHTe3a u geneHus suep. VcrounHuku
sHeprun CosHIA U 3BE3N.

SAnepnas sHepretuka. [leiicTBYS pagOaKTUBHbBIX U3JIyYEHUI Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrnexTpbl U3JIy4€HUs U TOTJIOMICHHUS.

2. CnexTpsl pa3InYHbIX ra30B.

3. CnexTp BogopoJa.

4. HabmoneHue TpekoB B kamepe BunbcoHa.

5. Pabota cu€Tunka HOHU3UPYIOLIUX U3JTy4YEeHUH.

6. Perucrpanus nzmydeHus: IpUPOIHBIX MUHEPATIOB U MPOIYKTOB.
Jlabopamopnwvie padbomot u onvimul.

1. Ha6moz[eHne CILIOIIHBIX M JIUHEHYATHIX CIICKTPOB U3JTYUCHUA.



2. HccnenoBaHue TpPEKOB: M3MEPEHHE HSHEPIMH YACTHIBI 110 TOPMO3HOMY NyTH (IO

¢dororpadusm).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENEHO-0000IIAIONIMI ~ MOAYJIb  TMPEIHA3HAYEH JUIS  CHUCTEMaTU3allud |
00001IeHNST TPEIMETHOTO COACPIKAHMSI M OIBITA IEATEIHbHOCTH, IPUOOPETEHHOTO MIPH U3YUCHUU
BCEro Kypca (pu3MKH, a TaKKe JUIs MOATOTOBKH K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMEHY I10
busuKe It 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[lpy wW3yYeHWUM [OaHHOTO MOJIYJS PEATM3YIOTCS W CHCTEMATU3HPYIOTCS  BUJBI
NESTEIIbHOCTH, Ha OCHOBE KOTOPBIX O0O0ECHeuMBaeTCs JOCTHXKCHHE TMPEAMETHBIX U
MeETanpeIMETHBIX TUTAHUPYEMBIX pe3yIbTaToOB oOydeHws, dbopmupyercs
€CTeCTBEHHOHAYYHASATPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB WCCJICIOBAHUS SIBJICHUUN
OPUPOJbl UM TEXHUKH, OBIAJICHUE YMEHHUSMH OOBACHATh (U3NYECKHUE SIBICHHS, MPHMEHSS
MOJTyYEHHBIC 3HAHUS, PEIIATh 337a9d, B TOM YHCJIC KAYeCTBEHHBIC U YKCIICPUMCHTAIbHBIC.

[IprHIMIIMATBHO AEATEIbHOCTHBIA XapaKTep JAHHOTO pa3fera peaanus3yeTcs 3a CUET TOro,
4TO 00YYaIOIINECs BBIMOTHSIIOT 33JaHHSI, B KOTOPBIX UM TIPEIIaracTcs:

Ha OCHOBE IOJIYUYCHHBIX 3HAHUW PACIO3HABATh U HAYYHO OOBSICHATH (PU3HUCCKHUE SIBICHUS
B OKpYJKaroIIel MPUpPO/IC U MOBCEIHEBHON KHU3HH;

HCIIOJIb30BaTh HAYYHBIC METOJBI MCCICAOBAHUS (PU3NICCKUX SBJICHHIA, B TOM YHCIC JJIS
MIPOBEPKHU THITOTE3 U TIOTYICHHS TEOPETUICCKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HamOOJIee Ba)XXHBIX JIOCTIXKEHUN COBPEMEHHBIX TEXHOJOTHIA,
HaIpUMep, MPAKTUYECKOTO HCIOIb30BaHUS PA3TUYHBIX HCTOYHUKOB DHEPTMH Ha OCHOBE

3aKOHa MPEBpAIICHNA U COXPAaHCHUA BCEX N3BECCTHBIX BUAOB SHCPIUH.



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

N3yuenne (U3MKKM HA YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha

JOCTHIKCHUE IMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesynprate usydyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o00IIero o0Opa3oBaHUS Y

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

1) maTprMoOTH4€eCKOro BOCIIUTAHUS

- MPOSIBIICHHE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOM (Qu3ndeckon
HayKU;

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3HUKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYXJEHHHU OOIIECTBEHHO3HAUMMBIXU ITUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHUKEHUH PU3UKU;

- OCO3HAHME BaXXHOCTU MOPAJIbHO-3TUYECKUX TPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIMTAHMUSA:

- BOCTIPUSTHE ICTETHYECKUX KadecTB (PU3NYECKOH HAyKH: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHWE IIEHHOCTU (U3NYECKON HAayKHM KaK MOIIHOTO WHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIONIEH KYJIbTYPBI;

- pa3BUTHE HAyYHOU JHO003HATEIBLHOCTH, HHTEPECA K UCCIIEA0BATEIBCKOM 1eATENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHS:

- OCO3HAaHWE IEHHOCTH 0€30MacHOro obpa3a *XM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM
MHpE, BaXXHOCTH IMpaBWil O€30IacHOr0 IOBEACHMSI Ha TpaHCIOpTE, Ha JOpOrax, cC
AIEKTPUYECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JIOMAITHUX YCIOBUSX;

- ¢c(hOpMUPOBAHHOCTh HaBbIKa peieKCHU, MMPU3HAHKNE CBOETO MpaBa Ha OIIMOKY U TaKOTO
e IpaBa y Jpyroro 4ejioBeKa;

6) TpyaoBOro BocnuTaHus:

- aKTUBHO€ Y4acTHE€ B PEUICHHM MPAKTUYECKUX 33a7ay (B paMKax ceMbH, 00pa30BaTeIbHOM
OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJbHOW HaIpaBIEHHOCTH,
TpeOYIOIIMX B TOM YHCIe U PU3NIECKUX 3HAHUN;

- UHTEpeC K MPaKTUYECKOMY H3yUeHUIO0 Mpodeccui, CBI3aHHbIX C PU3UKOMH;

7) IKOJIOrM4YeCKOro BOCIIMTAHMS:



® - OpHCHTAlMs HAa TpUMEHEeHWEe (U3MYECKHX 3HAHWKA I pEeHIeHHs 3aJad B OOJacTH
OKpY’Karolllel cpenbl, MIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
JUISL OKPY>KAIOILEH CpeJibl;

® - 0CO3HaHHUE II00aTbHOIO XapaKTepa SKOJOTHUYECKUX MPOOIeM U MyTeil UX pelIeHus;

e 8) aganTauuM K M3MEHSIIOUIUMCSH YCJIOBHAM COUMAILHON M PUPOIHOM Cpeabl:

e - TOTPeOHOCTH BO B3aUMOJICUCTBUM IIPU BBINOJHEHUU MCCIECIOBAHUN U MPOEKTOB
(bu3nyYecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JAPYTUX;

® - [IOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO IeATEIbHOCTb;

e - moTpeOHOCTh B (OPMUPOBAHWM HOBBIX 3HAHWA, B TOM YHuCIEe (OPMYITUPOBATH HIIEH,
MIOHSTHSL, TUIIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;

® - OCO3HaHUE JePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DUBHKH;

® - IUTAHUPOBAHHE CBOCTO PA3BUTHSI B MPHOOPETCHUN HOBBIX (PH3UUICCKUX 3HAHUI;

® - CTpeMJICHUE aHAIM3UPOBAThH U BBISIBJIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C CIIOIh30BaHUEM (PU3NICCKUX 3HAHUN;

® - OILICHKAa CBOUX JCHCTBUU C YYETOM BIMSHHUS HAa OKPYXKAIOUIYIO CpPEeAy, BO3MOXKHBIX

r100aIbHBIX HOCJIC,HCTBI/Iﬁ.

METAIIPEJMETHBIE PE3YJIbTATDI
B pesynpTaTe OCBOEGHMSI MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomerocsi OyayT cQopMUpOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOILIME TI03HABATEJbHbIE YHHUBEpCaJbHblEe Yy4eOHbIE JEHCTBUS, KOMMYHUKATHBHbBIE
YHHUBEpCalbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHBIE yUeOHbIE AEHCTBHUSL.
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA
ba3oBble JJoruueckne aeicTBus:
® BBIBIATH U XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBICHUH);
e YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIMN, OCHOBAHUS TSI 0000IICHUS
Y CPAaBHEHUS,
® BBIBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B paccCMaTpUBAEMbIX (akTax, JaHHBIX U
HAOIIOIEHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;
® BBIABIATH MPUYUHHO-CIICJACTBEHHBIE CBSI3M TPU HU3YYCHHH (U3NYECKUX SIBICHUNA H
MPOLECCOB, JENaTh BBIBOABI C MCIIOJIB30BAHUEM JEAYKTHUBHBIX WM HWHIYKTUBHBIX

yMOBaKHIOquHﬁ, BBIABHUT'aTh I'MIIOTE3bI O B3ANMOCBA3AX (1)I/ISI/ILIGCKI/IX BCJIINYHH,



CaMOCTOSITENIFHO ~ BBIOMpATh Crocod pemieHuss y4deOHOW (u3MUecKkoil 3amaun
(cpaBHEHHE HECKOJBKHUX BapHUaHTOB peUIeHUs, BHIOOpP Hanboyiee MOAXOJSIIETO C

Y4ETOM CaMOCTOSITEJIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBarebcKue AeiicTBUS:

UCIIOJIb30BaTh BOTPOCHI KaK HCCIIEIOBATEIbCKIII HHCTPYMEHT TIO3HAHHS,

NPOBOJIUTh TI0 CaMOCTOSITEIBHO COCTaBICHHOMY IUIAHY OIBIT, HECIIOKHBIN
bu3HYECKUI IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHNE (PHU3UIECKOTO SBICHUS;
OILICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOJYYCHHYIO B XOJIE
WCCJICTOBAHMSI MITU KCTICPUMEHTA;

CaMOCTOSITENILHO ~ (OpMYyITUpOBaTh O0OOMIEHUS ¥  BBIBOABI IO  pe3yJibTaTaM
pOBEIEHHOTO HAOJIOACHUS, OTIBITA, UCCIICTOBAHMS;

MIPOTHO3MPOBATh BO3MOXHOE JalIbHEHIIICEe Pa3BUTHE (PU3UICCKUX TPOIECCOB, a TAKKE

BBIABUT'aTh NPCAIIOJIOKCHUSA 00 ux Pa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

PabGora ¢ undopmanmeii:

MPUMEHSATH PA3JIMYHBIE METO/bl, MHCTPYMEHThI M 3alpOoChl MPU TOUCKE U OTOOpe
uH(pOpMaLIMK WIN JaHHBIX ¢ Y4ETOM IMPeAoKeHHOW yueOHoM (hru3nueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(POPMAIIUIO Pa3IMUHBIX
BHJIOB U (hOPM TIPEICTABIICHNS,

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GopMy MpeacTaBieHus HHpopManuu u
WUTIOCTPUPOBATh pEllaeMble 3aJadyld HECIOKHBIMH CXEMaMH, JAMarpaMMaMy, HHON

rpaduKoi U UX KOMOMHAITUSMU.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aelcTBUA:

B XoJe OOCyXkJAeHHs Y4eOHOro Mmarepuana, pe3yJbTaToB JabOpaTOpHBIX padboT u
MIPOEKTOB 3a7[aBaTh BOMPOCHI MO CYIIECTBY 00CYK/IaeMON TEMBI U BHICKA3bIBaTh HJICH,
HalleJICHHbIE Ha pellIeHue 3a/1auu U MojAJepKaHue 0J1aroxenaTeIbHOCTH OOIEHUS;
COIIOCTABJIAITb CBOU CYXACHUA C CYXICHHUAMHU APYIrUX YYaCTHUKOB Avajiora,
OOHapy>KUBaTh Pa3InyMe U CXOJICTBO MO3ULIUH;

BBIpa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

HY6J'II/I'-IHO OpeaACTaBIATh PE3YIbTATBI BBIITOJIHEHHOI'O (1)1/131/1qu1<01"0 OIIbITa
(9KcIIepUMeHTa, UCCIIeI0BaHUs, TIPOEKTA);

IMOHUMAaThb MW HCIIOJb30BaTh IMPECHUMYIICCTBA KOMaHHHOfI n I/IHJII/IBI/I)IyaJ'IBHOI\/'I pa6OTI)I

IPY PELICHUH KOHKPETHOH (pu3nueckoi mpoOaeMsl;



MPUHUMATh LEJIU COBMECTHOM JEATENIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JTOCTHDKCHHIO: PACTIPENEISITh POJIA, OOCYKIaTh MPOIECCH U Pe3yabTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBITIOJIHSITH CBOIO YacTh padOTHI, JAOCTUTAs KAa4eCTBEHHOTO pPeE3yJbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;
OIICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOHNMH MPOAYKT IO KPUTEPHSIM,

CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeilcTBUA

CaMoopraHmaunﬂ:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYaAIUIX, TPEOYIOMIMX ISl PeIICHHSI
(bu3nyeCKUX 3HAHMIA;

OpUEHTUPOBAThCS B PA3IMYHBIX INOAXOJAaX MPUHATUS PpEUIeHUH (MHIMBUIYaJIbHOE,
IPUHSTHUE PELLICHUS B TPYIIIE, IPUHATUE PELICHUN IPYIIION);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM pEIICHUS (PU3MUECKOW 3afaudl WM IUTaHa
UCCIICIOBaHMs C Y4E€TOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh MpeJiaraeMble BapUaHThl peIleHUi;

JIeJIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallUH U IIpeuIaraTh IjiaH €€ U3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHHS) pe3yJbTaTOB JAESITEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIMOIHEHUS (PHU3HUUECKOTO
UCCIIEIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, W3MEHMBIIUXCS
CUTYyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUAM;

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

IpU3HaBaTh CBOE MpaBO Ha OIMIMOKY NpU peUIeHHH (GHU3UYECKUX 3aJady WiId B

YTBCPKACHUAX HAa HAYUHBIC TEMBI U TAKOC KE MMPaBO APYTOTO.



IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 KJjacce mpeiMeTHbIC pe3ybTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTOJIb30BaTh TOHATHS: (HU3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, CAMHUIBI (PU3NYECKUX BEIMYUH, aTOM, MOJEKYyIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMJIKOE, ra3o00pa3HOe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOJEHCTBYIOIIAs cuia, Jaedopmanus (ympyras, I[JIacTHYECKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

paznuyath siBreHus (audy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEpPHOE JBID)KEHUE, MHEPLHUs, B3aUMOJCHCTBHUE Tell, paBHOBECHE
TBEPIBIX TN C 3aKPEeIUIEHHOM OChbIO BpalleHMs, Iepejada JaBieHUs TBEPIBIMU
TeNaMHU, KUAKOCTIMHU U razaMu, aTMoc(epHoe JaBjieHHE, IIIIaBaHUe TeJl, IPEeBpalLeHus
MEXaHUYECKOM 3HEPIUN) MO ONMKMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3UUECKUX SBICHUI B OKPYKAIOIIEM MHUpE, B
TOM 4Hcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPHl ABWKEHHS C Pa3IUYHBIMU
CKOpPOCTSIMH B >KMBOH W HEXHBOW NpHUpPOJE, JEHCTBUE CHIIBI TPEHUS B IPUPOJIE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHWS Ha JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pplUaru B TeJ€ YeJIOBEKa, MPU 3TOM IEPEBOJUThH MPAKTUYECKYIO 33Jauy B yueOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (MPU3HAKN) (PU3HUECKUX SBICHUMH;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBAa, BPEMsl, MyTh, CKOPOCTb, CPEIHsS
CKOPOCTb, CHJIa YNPYIrOCTH, CHJAa TSDKECTH, BEC Tejla, CWIa TPEHUS, JaBIICHUE
(TBEpmOro Tesa, JKUAKOCTH, Ia3a), BBITAIKMBAIOUIAs CWJIA, MEXaHHWYecKas padora,
MOIIIHOCTb, IIJIEYO CHJIbI, MOMEHT CHJIbl, KO3(QQUIUEHT TMOJE3HOr0 JeHCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIUAJIbHAsl 3HEPrusi), MpU ONMHUCAHUM IMPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHHS U €AMHUIIBI
bu3NYeCKUX BEIMYUH, HAXOAUTh (POPMyIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYIMMH BEJIMYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBUCHUMOCTEHN
(U3UUECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBa TeJs, (PU3MYECKHe SBICHHUS M MPOLECCHl, HCIOJb3Ys
IpaBUiIa CIOXKEHHUs CHUJ (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akon Ilackans, 3akoH

ApXI/IMCI[a, MMpaBHUJIO PAaBHOBCCHUA pbIdara (6.]'[01(2[), «30JIOTOC TIPaBUJIO» MCXAHUKH,



3aKOH COXPAaHEHUS MEXaHWYECKOM DOHEpruu, IpH OTOM JAaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3AIMCHIBATh €r0 MATEMATUYECKOE BBIPAKEHHE;

OOBSCHATh (U3UYECKUE SIBIICHUS, IPOLECCHl M CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYallMi MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBIABIATH NPUYMHHO-
CJICZICTBEHHBIE CBS3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONOpoil Ha 1—
2 U3y4YeHHbIX CBOWCTBA (PU3MUECKUX SABJICHUHM, (U3MYECKHX 3aKOHAa MU
3aKOHOMEPHOCTH;

pewath pacuéTHble 3agaud B 1-2 J1eHcTBHA, HCHOJIb3ysd 3aKOHbl U (OPMYIIBL,
CBSI3bIBAIOIME (PU3MYECKHME BEIWYMHBI: HAa OCHOBE aHalu3a YCJIOBUSA 3aJadd
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (DPU3UYECKHE BEIUYMHBI B (POPMYIIBI U
HIPOBOJUTH Pacy€Tbl, HAXOAUTh CIIPABOYHbBIC JAHHbIC, HEOOXOAUMBIE AJISI pEIICHUs
3ajiay, OLIEHUBATh PEAINCTUYHOCTD MOTY4eHHON (PU3NYECKOI BETMUUHBL;
pacrio3HaBaTh NpPOOJEMbl, KOTOpblE MOXXHO pPELIMTh MpPU MOMOIIM (PU3HUECKUX
METONOB, B OIIMCAaHUM HCCIICNAOBAHUS BBIACIATH IPOBEPSIEMOE IIPEAINIOTIOKEHUE
(runotesy), pas3idyaTb U HHTEPIPETHUPOBATH IOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OIIMOKH B XOJI€ OTIBITA, IEIaTh BBIBOBI 110 €T0 PE3YJIbTaTaM;

IPOBOJUTH OMBITHI MO0 HAOIIOJCHUIO (PH3MUECKUX SBICHUNA WIH (PU3UYECKHX CBOWCTB
Tesd:  (OPMYIIMPOBATH TPOBEPSIEMbIE NPEANONIOKEHUS, COOMPAaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUCHIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITNOJHATh NPSIMbIE U3MEPEHMSI PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEéMa, CUJIbl U
TEMIIepaTypbl C MCIOJIb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3aMHCHIBATH
MOoKa3aHusl MPUOOPOB C YUETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH U3MEPEHUI;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JBHXKYILETOCS
Tejla OT BPEMEHHU JIBUIKECHHUS Tella, CUJIBI TPEHUs CKOJIBXKEHMs OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CWJIbl TPEHHUS OT IUIOLaau
COIPUKOCHOBEHUS TEJI, CUJIbI YIIPYTOCTU OT YIJIWUHEHHUs IPYKUHBI, BBITAIIKUBAIOLICH
CHIBl OT OO0BEMa MOrpyKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUM TJIaBaHMS TeJ, YCIOBHHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIelOBaHMsA, COOMpaTh YCTAHOBKY U BBIIOJHSTH
U3MEpEeHUs, cleaysl MpPeUIoKEHHOMY IJIaHy, (PMKCHpPOBAaTh pPe3yNbTaThl MOJYYEHHOMN
3aBHCUMOCTH (PU3MYECKHX BEJIWYMH B BUJAE MNPEJIOKEHHBIX TaOIULl U TpaduKOB,

ACJIaTh BBIBOALI 11O PE3yJIbTaTaM UCCIICAOBAHUS,



NPOBOJIUTH KOCBEHHBIE H3MEpEHUs (PU3MYECKHX BEIUYMH (TUIOTHOCTH BEIIECTBA
KMIKOCTH M TBEPAOrO TeNa, CHJIA TPEHHUA CKOJIBXKEHUSA, [aBICHUE BO3AyXa,
BBITAJIKMBAIOIIAs CHJIA, JEMCTBYIOLAss Ha MOIPYKEHHOE B KHUJAKOCTb TEJO,
KO3(QHUIMEHT TOJE3HOr0 ACUCTBUS MPOCTHIX MEXAHW3MOB), CIENysl MPEAIOKECHHON
UHCTPYKLIMU: IIPU BBINOJIHEHUH U3MEPEHUH cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEJIMYMHBL,

coOuoaTh IpaBWja TEXHUKM Oe30macHOCTH Ipu paboTre ¢ JabopaTOpPHBIM
000opyI0BaHUEM;

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

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha HX OMNMCAaHUA (B TOM 4MCIE: MOALIMIHUKU, YCTPOMCTBO
BOJIOIIPOBOZA, TMAPABIMYECKUM IIPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), UCHONIb3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX SIBJICHUM M HEOOXOIUMbIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MNPaKTUYECKOTIO
UCTIOJIb30BaHUSl (PM3MUECKUX 3HAHUHA B TIOBCEAHEBHON JKU3HH Ui OOECIICYCHUs
0e30macHOCTH NIpU OOpalleHMH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarolleu cpee;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHI U ITyTEM CPAaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALINIO, KOTOPAsl SIBISETCS] TPOTUBOPEUNBOM
WJIH MOKET OBITh HEJIOCTOBEPHOI;

MCIIOJIb30BaTh NIPU BBINOJHEHUH Y4YE€OHBIX 33aJaHUIl HAYYHO-IOMYJISIPHYIO JINTEPATypy
(Gu3NYECKOT0 COJepKaHUs, CIPAaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMAaLUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHe NMUChMEHHbIE M YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(popMaIun (Gpu3nyeckoro copepkanus, B TOM YHUCiIe MyOJINYHO J1eNaTh
KpaTKue COOOIIEHHSI O pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEeIOBaHU, IPU 3TOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHBI TMOHATUHHBIA ammapar Kypca (QHU3UKH,

COIIPOBOKAATH BBICTYIIJICHUC HpCBCHTaHHCﬁ;



IIPY BBITMOJIHEHUH YYEOHBIX NMPOEKTOB M HCCIIECAOBAHUI pacrpeneisaTh 00A3aHHOCTU B
IpYyIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMU 3a1a4aMH, CIICAUTH 33 BBIITOJIHEHUEM IUIAHA
JeCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIN BKJIAJ B JACATEIBHOCTH TIPYIIIHL,

BBICTPANBAThb KOMMYHHUKATUBHOC BSaHMOHCﬁCTBHC, YUYUTBIBAsA MHCHHUC OKPYXKAIOIIUX.

K koniy oOyuenusi B 8 kiiacce mnpeaMeTHble pe3ysbTaThl Ha 0a30BOM ypOBHE JOJIKHBI

oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

WCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBa, KPUCTAJUIMUECKUE U aMOp(HbIE Tela,
HACBHILIECHHBI U HEHACBILLICHHBIN Map, BIAXXHOCTh BO3AyXa, TEMIIEpATYypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
10JIe, IPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUI TOK, MarHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEIJIOBOE pacIIMpeHHe W CKaThe, Teruionepenada, TeraoBoe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApEHHE, KOHJICHCALIUs,
TIJIABJICHUE, KpHUCTaJUIN3aLNS (oTBepaeBanue), KHUIICHHE, TerJIoneperaya
(TeTIONPOBOIHOCTh, KOHBEKIIMS, W3JIYYCHHE), IJICKTPU3ALMs TeJ, B3aUMOJICHCTBUE
3apANI0B, JNEUCTBUS JJIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCICTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINHUCAHUI0 HMX XapaKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB,
JNIEMOHCTPHUPYIOIIUX JaHHOE (Pr3nUYecKoe SBICHNUE;

pacrio3HaBaTh MPOSIBIICHNE U3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B
TOM 4Hclie (u3nyeckue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATHKEHHUE W
KalWUISIpHBbIE SIBIICHUS B NPHUPOAE, KPUCTAUIbl B mpupoje, uziaydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bI, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
ANIEKTPUYECKUE SIBJICHUST B arMmocdepe, DIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid TMOJIOCOB, POJIb MATHUTHOTO TOJISI JJIsi KU3HU Ha
3emIie, MOMSIPHOE CUSHUE, TIPU 3TOM MEPEBOJUTHIPAKTUUYECKYIO 3a]auy B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKHX SBICHHIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIJIOEMKOCTh  BEUIECTBA, YJAElbHAs TEIUIOTA IUIABJIECHMS, YAEJIbHAas TeEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3/1YyXa, JJIEKTPUUYECKUN

3apsa, CHJIa TOKa, OJJIICKTPUUCCKOC HAIPSXKCHUC, COIPOTUBIICHUC IIPOBOJHUKA,



yACIbHOE CONMPOTHRIICHUE BEIIECTBA, pad0Ta M MOIIHOCTH JIEKTPUUECKOTO TOKA), TIPH
OMKMCAHUU TPABWIBHO TPAKTOBAaTh (DU3MYECKHI CMBICI HWCHOJIB3YEeMbIX BEIUYHH,
0003HaYCHHS ¥ €AMHUIIBI (PU3WYECKUX BEIUYHH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIIUE
JaHHYI0 (PU3MYECKyl0 BEIMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTHh Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (DM3MYECKUX BEIIMYNH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBICHUS U TPOIECChI, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIECTBA,
MNPUHIUIT CYNEPIO3UIMK ToJjied (HAa KauyeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS
3apsna, 3akoH Oma Ui ydacTka nend, 3akoH JDkoyns—JIeHna, 3akoH COXpaHEHHs
SHEPTHH, MPU STOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3aIUCBHIBATh €ro
MaTEeMaTU4YeCKOEe BHIPAXKCHHUE;

OOBACHATh (PU3MYECKHE TPOLIECCHl M CBOKMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyaIui MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIATH
MPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 1—2 JOTMYECKHUX IIIaroB C
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (POPMYIIBL,
CBs3bIBaONIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHallu3a YCJIOBUSA 3aJayu
3alUCBHIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK JIAHHBIX JUISl PELICHUS 3aJauH,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE JJI €€ PEIIeHUs], IPOBOJUTH PACUETHI U
CpaBHHBATh MMOTYYCHHOE 3HAYeHHE (PU3NUECKON BEIMYUHBI C M3BECTHBIMU JaHHBIMU;
pacro3HaBaTh TPOOJIEMBI, KOTOPHIE MOXHO PEHIUTh TPHU TMOMOIIH (HUIUIECKUX
METO/IOB,  MCIOJIb3ysd  ONHMCAaHWE  HUCCJIENOBAHMS,  BBLACIATH  IPOBEPAEMOE
MPEANOJI0KEHHE, OLEHUBATh NPABUIBHOCTh TMOPSAJAKA MPOBEACHHS HCCIEI0BaHUS,
JIeNaTh BBIBOJIGL,

MPOBOAMTH OMBITHI IO HAOMIOEHUI0 (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJIGHHMsSI BO3JyXa OT €ro o00béMma,
TEeMIIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U HATPEBAHUS TIPHU U3TyUYEHUU OT IIBETA
u3lydaroniel (IOorjomarolie) MNOBEePXHOCTH, CKOPOCTb HMCHApeHHs BOABI OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAJAM €€ TOBEPXHOCTH, OHJIEKTpHU3alusi Tel |
B3aMMOJICHCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJCUCTBUE TMOCTOSHHBIX MarHWTOB,
BHU3yaJIM3aIisl MATHUTHBIX TIOJIEH TIOCTOSIHHBIX MarHUTOB, ACHCTBUSI MAarHUTHOTO TTOJISI
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHWTa, CBOWCTBA 3JEKTPOABUTATEIIS

INOCTOAHHOI'O TOKa)I (bOpMYJ'II/IpOBaTB MMPOBEPACMBIC TIPCAIIOJIOKCHUS, CO6I/IpaTL



YCTAHOBKY M3 IPEUIOKEHHOIO0  00OpyHOBaHMs, OIUCBHIBATH XOJ OIBITa U
(bopMyIHpOBaTH BHIBOJBI;

BBINOJIHATE NPSIMbIE U3MEPEHUs TEMIIEPATYphbl, OTHOCUTEIILHON BJIAXXHOCTH BO3/YXa,
CHJIBI TOKA, HANpPSUKEHUS C MHCIIOJIIb30BAHMEM aHAJIOIOBBIX IMPHUOOPOB U JIAaTYMKOB
(Gu3nYecKux BEIMYUH, CPAaBHUBATh pPE3Yy/lbTaThl H3MEPEHUM ¢ Y4ETOM 3aJaHHOM
a0COJIIOTHOW MOTPENIHOCTH;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (DM3MYECKOH BEIMUYMHBI OT IPYrou c
UCIOJIb30BAaHUEM NPSAMBIX W3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIIEHHS MPOBOAHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO COIPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYIIETO YepPE3 IPOBOJHUK, OT HANPSKEHUS HA IIPOBOIHUKE,
UCCJICIOBAaHUE IOCIIEI0BATEIbHOIO U MapaJljIeIbHOTO COEJUHEHUH MPOBOJHHUKOB):
IUIAHUPOBATh HCCIEe0BaHUE, cOOUPATh YCTAHOBKY M BBINOJHATH MU3MEPEHMs, CIeays
[PEJJIOKEHHOMY IIaHy, (PMKCUPOBATh PE3YJIbTAThl MOJIYYEHHON 3aBUCUMOCTU B BUJE
TaOIHI U TpaUKOB, AETATh BEIBOBI IO PE3yJIbTaTaM HUCCIIETOBAHMS;

IIPOBOJUTh KOCBEHHBIE M3MEPEHHUs (U3UYECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHHs, CcoOMpaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY, Cleays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

coOuoiaTh IpaBWja TEXHUKM Oe30MacHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
o0opynoBaHuEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € ONMOpOM HAa MX ONHCAHMS (B TOM YHCJE: CHUCTEMa OTOIUIEHHUS JOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIIepMETpP, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepBl), SJEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
MIOCTOSIHHOTO TOKA), HWCIOJIb3ys 3HAHHUA O CBOMCTBaX (PU3MUECKUX SBICHUM U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUUECKHE YCTPOHCTBA M H3MEPUTENIbHbIE NMPUOOpPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KUIKOCTHBIN TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHHs, 3JIEKTPOCKOI, PEOCcTar), COCTaBIAThH
CXEMBI DJIEKTPUYECKHX IIeTel ¢ MOCIe0BaTENIbHBIM U MapauIeIbHbIM COCTUHEHUEM
3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAYEHUS DJIEMEHTOB IEKTPUUECKUX LIETIEH;
NOPUBOANUTH TPHUMEPHl (HAXOAUTH MH(MOPMAIMIO O TMpHUMEpax) MPAKTUYECKOTO

WCIIOJIh30BAaHUS (PU3WYECKUX 3HAHUM B TIOBCEAHEBHOW JKM3HU JUIsi OOecredeHus



0e30macHOCTH TPH OOpalIeHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHsI 3JI0pOBbSi M COONIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKaroIlEeH Cpese;

OCYIIECTBIISITh MOMCK HH(pOpManuu (u3ndeckoro cojepxanus B HHTepHeTe, Ha
OCHOBE HMEIOIIMXCS 3HAHUW M MYTEM CpaBHEHHS JOIMOJHUTEIbHBIX HCTOYHHKOB
BBIICTATh MHGPOpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MIPU BBINOJHEHUH YYEOHBIX 33JaHUIl HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
($U3NUECKOro CcoAep)KaHUs, CIOpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHMs WHGPOpPMALUU U3
OJIHOI 3HAKOBOM CHUCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHbBIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 0000mas
UH(GOPMALIMI0 U3 HECKOJIbKUX HCTOYHHKOB (PU3UYECKOTO COACPIKAHMS, B TOM YHCIE
nyOMMYHO  TPENCTaBISITh  Pe3yiabTaThl  MPOCKTHOW WM  HCCIEN0BATEIhCKOMN
JeSITeILHOCTH, TIPH 3TOM TPAaMOTHO HCIIOJIb30BaTh U3YYCHHBIN MOHSTHHHBIA ammapat
Kypca (pHU3UKH, COPOBOXKIATh BHICTYINICHHUE MTPE3CHTAIHCH;

OpY BBIOJHEHUH YYeOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UUECKUX MPOIECCOB
pacmpenensaTb 00sS3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 33JadyaMH,
CIEIUTh 3a BBHINOJHEHHEM IIJIaHa JEHCTBUH M KOPPEKTHPOBATH €ro, ajaeKBaTHO
OLICHMBaThb COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh TPYNNBI, BBICTpauBaTh

KOMMYHUKATHBHOC BSaHMOHCﬁCTBHG, IPOABJIAA TOTOBHOCTD pa3pCuiaTh KOH(l)J'II/IKTI)I.

K konHiy oOyuenus B 9 kjiacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM ypOBHE JOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

UCIIOJIb30BaTh TMOHSATHUS: CHCTEMa OTCuUéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIBHOCTh MEXAHMUYECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudyeckas),
TpEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M Teperpy3ku, LEHTP
TSKECTH, aOCOJIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tejla, paBHOBECHE,
MEXaHUYeCKne KojiedaHWsi W  BOJIHBI, 3BYK, MHQpPa3ByK U  YyIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JTATbHO30PKOCTh, CHEKTPhl HCIYCKaHWA M TOIJIOIIeHHs, anbgpa, Oera- U ramma-
U3ITy4eHUSs], U30TOIbI, SACpHAs DHEPIeTHKA,

pa3ianyaTth SIBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE IPSMOJIMHEHHOE ABW)XKECHHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE ABUKEHUE, CBOOOHOE MaJieHUE Tell, pPABHOMEPHOE

ABMIKCHUC TI0  OKPYXHOCTH, B3aHMOJECHCTBHE TCJI, PCAKTHUBHOC OBUKXCHUC,



KoJiebaTebHOe JBMIKEHHE (3aTyXalollWe W BBIHYXKICHHBIC KOJeOaHMs), PE30HAHC,
BOJIHOBOE JIBIDKCHHME, OTpPaK€HHE 3BYyKa, MPSAMOJIMHEHHOE paclpoCTpaHEeHHUE,
OTpa’KeHHE U MPEJIOMIICHUE CBETA, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKECHUE
0enoro cBera B CIHEKTP M CIIOKEHHE CIIEKTPAIBHBIX I[BETOB, IUCIIEPCHS CBETA,
€CTECTBEHHAs PaJIMOAKTHBHOCTh, BOZHUKHOBEHUE JIMHEHYATOrO CIEKTPa H3ITyYCHUs)
[0 OMHMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX
JIaHHOE (pr3HYecKoe SIBICHUE,

pacrio3HaBaTh MPOSBICHHE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKaroleM Mupe (B
TOM 4uclie (U3NYECKHE SBICHHUS B TPUPOJC: NMPHIUBBI U OTIUBBI, JBHKCHUE TUIAHET
COJIHEYHOW CUCTEMBI, PEAKTHUBHOE JIBUKCHHUE JKUBBIX OPTaHU3MOB, BOCIIPHITHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHUYECKHE BOJHBI, IIYHAMH, 35XO, LBETa Tell,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OHOJOTHYECKOE  JCWCTBHE  BHIUMOTO,
yIbTPa(UOIETOBOTO U PEHTICHOBCKOTO W3JYYCHUH, €CTECTBEHHBIH PalMOAaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, PATUOAKTUBHOC W3IIyYCHHE IPUPOJHBIX MHUHEPAJIOB,
JCHCTBUE PAMOAKTUBHBIX M3IyYCHHI HAOPTaHU3M 4YeJIOBEKa), PH 3TOM IMEPEBOIUTH
NPaKTUYECKYIO 33a7ady B Y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOMCTBA (IIPH3HAKH)
(bu3NYECKUX SIBICHUN;

OTMCHIBATh M3YYECHHBIC CBOMCTBA Te U (pU3MUYECKHE SBICHUS, UCTIONB3Ys (PH3NUECKUE
BEJIMYMHBI (CPEIHSSI U MTHOBEHHAs CKOPOCTH Tella NMPH HEPaBHOMEPHOM JIBUKCHUH,
YCKOpEHHUE, MepeMelleHne, MyTh, YIioBas CKOpOCTb, CHJa TPEHUs, Cuila YINpYyrocTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO TaJI€HHsI, BEC TeJa, UMITYJbC Tela, UMITYIIBC
CHUJIBI, MEXaHUYECKasi padoTa U MOITHOCTh, MOTEHIIHAIFHAS SHEPTHS TeNa, TMOIHITOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHI[MANIbHAS SHEPTUS CKATOM MPY>KUHBI, KUHETHYECKast
SHEprus, MOJHAas MEXaHWYecKas HSHEeprus, MepuoJl M dYacToTa KojeOaHui, IInHa
BOJIHBI, TPOMKOCTH 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKA3aTellb MPEIOMIICHUS
Cpefpl), TPU ONMCAHWH TPABHILHO TPAKTOBAaTh (PU3MUYECKHIA CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYECHUS M EIWHUIBI (DU3MYECKHX BEIUYMH, HAXOAWUTH (POPMYIIBI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYIO BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYUNH;

XapakTepu30oBaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHHs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHWS, MPUHIUI CYIEPIO3HUIIMN CHII,
NPUHITUI OTHOCUTENBHOCTH [ anmiesi, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHHS UMITYIIbCa,

3daKOHbI OTpaXCHUSA W TIPCIOMJIICHUA CBCTA, 3dKOHBI COXpPAHCHHUA 3apsaJ0BOro Hu



MaccoBOro 4YHCeld TMpU SACPHBIX peakUusX, IMpd HTOM JlaBaThb CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHHE;

OOBSICHATh (hU3HMUECKHE MPOLECChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluid  TPAaKTUKOOPUEHTHPOBAHHOTO  XapaKTepa:  BbIBIATH  NPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ ONOPOi Ha 2—
3 u3yuyeHHbIX CBOMCTBA (U3UYECKUX SABJICHUM, (U3UYECKUX 3aKOHOB HIH
3aKOHOMEPHOCTEM;

pewath pacy€THble 3aa4n (OIUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), HCHIOIb3Ys
3aKOHBI U (OPMYIIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
YCIOBHSA 3a/laud 3alUChiBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE WU
U30BITOYHBIE JIAaHHBIE, BHIOUPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIS pPELICHUs,
OPOBOIUTH PAacy€Thl M OLICHWBAaTh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUs
(U3UYECKON BEJIMYUHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXKHO PELIMTh INPU MOMOIIM (PU3MUECKUX
METO/OB,  HCIIONB3ys  ONHCAaHUE  HWCCIEAOBAaHMS,  BBIICIATH  IPOBEPSEMOE
NPEIOI0KEHNE, OICHWBATh IPABWIBHOCTh TIOPSIKA MPOBEACHUS HCCIECIOBAHUS,
JieNIaTh BBIBOJIbl, HHTEPIIPETUPOBAThH PE3yIbTaThl HAOIIOACHUN U OIBITOB;

IPOBOJUTH ONBITHI MO0 HAOIIOJACHNUIO (PU3MUECKUX SBICHUH WM (PU3HMUECKUX CBOWMCTB
TeJ (U3ydeHue BTOporo 3akoHa HblOTOHaA, 3aKOHA COXpaHEHMs YHEPIUH, 3aBUCUMOCTh
nepuoJia KojebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTh OT aMIUTUTYAbI MAJIBIX KOJIeOaHWH, MPSIMOJIMHEHHOE pacpOCTpaHEHNE
CBETa, pPa3JIOKEHHE OEJIOT0 CBEeTa B CHEKTpP, W3YyYEHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHMsl MpeaMmera B coOMparoliel JIMH3E,
HaOJI0IeHNe CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB HW3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY M3 NW30BITOYHOTO HaOOpa 000pyIOBaHMS, OTIMCHIBATH XOJ OTBITA U
€ro pe3yabTaThl, (POPMYITUPOBATH BHIBOIBI;

NPOBOJUTHh TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss cpenHee
3Hau€HUEe H3MepsieMOoN BeNUUYUHBl ((OKYCHOE pacCTOsIHHME COOMparoniel JIMH3bI),
000CHOBBIBATh BHIOOD crioco0a u3MepeHHst (M3MEpUTEIBHOTO TpHoOopa);

MIPOBOJIUTH HCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX M3MEpPEHHUH (3aBUCUMOCTh MYTH OT BPEMEHH IMPU PaBHOYCKOPECHHOM
NBI)KEHUM 0€3 HavalbHOH CKOPOCTH, Tepuojia KOJeOaHWHd MaTeMaTHdecKOro
MasTHHKA OT JUIMHBI HHUTH, 3aBUCHMOCTH yTJla OTPa)KCHHUs CBETa OT yria MaJCHUs U

yria mnpeJoMJICHUs OT yIJia HaI[eHI/Iﬂ)I IJIaHUPOBATb HCCJICAOBAHUC, CaMOCTOATCIBHO



coOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yiabTaTbl IOJYYEHHOHW 3aBHCUMOCTH
¢u3nUecKuX BEIUYMH B BHJE TAOMUIl U rpaduKoB, AeTaTh BBIBOJABI MO PE3ylbTaTaM
UCCIICIOBAHMS,

NPOBOJIUTh KOCBEHHBIC H3MEpEHHUs (PHU3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHUE Teja IPU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
KECTKOCTh NPYKUHBI, KOOPPULUUEHT TPEeHHsI CKOJBKEHUS, MeXaHHueckass pabdora u
MOIIHOCTb, YacTOTa M TMEpHOA KoJeOaHH MaTeMaTHYeCKOr0 W MPYKUHHOTO
MasTHUKOB, ONTHYECKas CWIa COOMpAlomield JIMH3BI, pPaJMOAKTUBHBIA  (OH):
IUIAHUPOBAaTh H3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJIHATH
U3MEpEeHus, clenys NPeasIoKeHHON MHCTPYKIMM, BBIYMCIATh 3HAaYCHHUE BEJIUYMHBI U
AaHATM3UPOBATh IOJYYEHHBIE pE3yNbTaThl C Y4E€TOM 3aJaHHOM IOTPEIIHOCTH
U3MEPEHHU;

coOioaTh TpaBWJa TEXHUKH 0e30mMacHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHKEM;

pa3nuyaTth OCHOBHBIE NPU3HAKW M3YYEHHBIX (DU3MYECKHX MOJENEH: MaTepuanbHas
TOYKa, aO0CONIOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHUK CBETa, JIyd, TOHKAas JIMH3A,
IUTaHeTapHasi MOJIeNIb ATOMA, HYKJIOHHAs MOJIeJIb aTOMHOTO S/pa;

XapakTepru30BaTh MPHUHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUUYECKUX
YCTPOMCTB C OOPOH HA UX OMMCAHUS (B TOM YUCIIE: CHUAOMETP, TaTUUKU MOJOKECHHUS,
paccTosHUS M YCKOPEHMSI, PaKeTa, 3X0JI0T, OUKH, IEPUCKOI, (poToanmnapar, ONTHYECKHUE
CBETOBOJIBI, CIIEKTPOCKOII, JIO3MMETP, Kamepa BuibcoHa), WCHONB3ys 3HAHUAA O
CBOICTBaxX (PM3MUECKUX SIBICHUN U HEOOXOAMMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCTIOJIB30BaTh CXEMBI U CXEMaTHYHBIE PHUCYHKH M3yYCHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOTMUECKUX MPOIECCOB MPHU PELIEHUH y4eOHO-
NPAaKTUYECKHUX 3ajay, ONTUYECKHUE CXEMBbI JJIS MOCTPOCHHS M300paXKeHUH B IJIOCKOM
3epKajie ¥ coOMparouieil JuH3e;

IOPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpPHUMEPax) MNPaKTUYECKOTO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKM3HHM IS 0OECredeHUs
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarolleu cpere;

OCYILIECTBIIAATh MOMCK HMHPOpManuu (uzndeckoro conaepkanuss B HHTepHeTe,

CaMOCTOATCIIbHO (I)OpMy.]'II/Ipy}I IMOMCKOBBIN 3a1pocC, HaXOAWUTb NYTH OHIPCACICHUA



JIOCTOBEPHOCTH TOJY4YEHHOW MH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH H
JIOTIOJIHUTEIIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBIIOJHEHUU YYEOHBIX 3a/laHUI HAyYHO-IOMYJISAPHYIO JINTEPATypy
($U3NUEeCKOro Co/Aep)KaHUs, CIPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh IMpPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHbIC MMCbMEHHBIE U YCTHBIE COOOLIEHHUs HAa OCHOBE MH(pOpPMALUU
U3 HECKOJBKUX MCTOYHHKOB (U3MYECKOr0 COAEp)KaHMs, MyOIMYHO IpPEICTaBIATh
pe3ynbTaThl IPOEKTHOW WIIM HCCIIEI0BATEIbCKON NESITEIBHOCTH, IIPU 3TOM IPaMOTHO
UCTIOJIb30BaTh HM3YYCHHBIM IMOHATUHHBIA ammapar M3y4yaeMmoro pasaena (U3uKd u
COIIPOBOKJATh BBICTYIUIEHUWE Mpe3eHTalued ¢ yd4éToM OCOOEHHOCTEH ayIuTOpuu

CBCPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Pa3znen 1.@u3uka u e€ poJib B NO3HAHUH OKPYKAIOLIEro MUPa
bu6mmoreka [IOK
1.1 o - 2
VISHIA - HAYKa O TIPHPOAe https://m.edso0.ru/7f416194
1.2 du3nYecKre BeITUYHUHbI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HBINH METO MTO3HAHUS 2 1 bubmorexa HOK
) ya & https:/m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nes 2.1lepBoHayasibHble CBeJeHHS O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BetecTBa https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) | bubnunoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2. A 2
3 TPETATHBIE COCTORHI Betmecta https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Paznen 3./IBu:xeHue U B3aumMo/ieiicTBue TeJl
bubmuoreka [JOK
3.1 Mexanunueckoe €Hue 3
RATHACCROC ABIDREHH https://m.edsoo.ru/7f416194
3.2 HNuepuus, Macca, IIIOTHOCTD 4 1 bubnmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuuna. Baget o 14 2 https:/m.edsoo.ru/7£416194
Uroro no pazgeny 21
Pa3nen 4./1aBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
) TeJlaMHM, KUJKOCTSIMHU M ra3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 JlaBreHue KHAKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATmocepHoe fapieHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnmoreka [JOK
’ B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S.PaGora 1 MOIIHOCTB. JHEeprus
bu6mmoreka [IOK
A P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
32 Hpoctbie MexamH3MEI > ! https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
33 Mexanirieckas sHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3zgen 1.TenioBble ABJICHUSA
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 bubmmorexa [IOK
) P - https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 Terumosste mporeccet 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nen 2.2/ekTpuyeckne U MATHUTHBIE SIBJICHUSI
1 DIIEKTpUUYECKHE 3apsiabl. 3apsyKEHHbIE Tesla 7 1 bubnuoteka [JOK
’ Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 20 2 7 hitps://m.cdsoo.rw/7f418 1 ce
bu6mmorexa [IOK
23 M 6 1 1.5
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
UIEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbIe
Ne o/ P Konrpouabusie IIpakTuueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1.Mexannueckue siBJeHHUS
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' ONKYCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BzaumopetictBue Ten 20 1 3
s https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHBI COXPaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paznen 2.Mexannyeckue KojJe0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCRUC KOTCOARMA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHMHACCKHC BOJHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3.2/eKTpOMArHuTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 2
JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4.CBeToBbIE IBJICHHSI
4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 6 2 bubnuoreka [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7f4 1ada6
bu6mmoreka [JOK
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/7f4 1ada6
Uroro no pazgeny 15
Pa3zgea S.KBaHnToBbI€C SIBJICHUS
bubmuoreka [JOK
5.1 Hcnyckanue u norjioneHne CBeTa aroMoOM 4 1 hitps://m.cdsoo.ru/7 4 1ada6
bubmuoreka [JOK
32 CTpocHHe aTOMHOTO A/pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 A 7 1
JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nesn 6.I1oBTOpUTEIBLHO-0000 IHAI0IIM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
) Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTeJibHbIE

pecypchl

®dusuka — Hayka o npupoze. SBneHus
npupoasl. PusnuecKkue sABICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAIHUTHBIC, CBETOBBIC,
3BYKOBBIC SIBJICHUA

du3nyeckre BEININHEI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIEpPaTypbl IPU MOMOIIH KUIKOCTHOTO
TEPMOMETpA U JaTYUKa TeMIepaTyphl"”

Kak ¢u3suka u apyrue ecTecTBeHHbIE
HAaYKH U3Y4aroT IPUPOLY.
EcrecTBEeHHOHAYUYHBIN METO/I IO3HAHUS.
Onucanne pU3NUECKUX SBICHUN C
IIOMOIIBIO MOJIETIEN

VYpok-uccnenosanue "lIposepka
TUIOTE3bI: NAJBHOCTD NOJIETA IApHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM OoJibliie BbICOTA MycKa"

Crpoenue BemectBa. ONBITHI,
JIOKa3bIBalOIINE JUCKPETHOE CTPOCHUE
BElIECTBA

bu6nmoreka [JOK
https://m.edsoo.ru/ff09{72a

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a



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

bubmuorexa [JOK

B3auMoeicTBus ten. Cumna ynpyrocTH.

8 JIBUIXCHHE HACTHIL BELICCTBA https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbITh IO
9 HaOJII0JICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
B3anMocBs3b Mex a1y cBOKMCTBaMHU
BEIIIECTB B Pa3HbIX arperaTHbIX
11 COCTOSIHMSIX U UX aTOMHOMOJIEKYJIIPHBIM bubmmorexa LOK
https://m.edsoo.ru/ff0a0378
cTpoeHreM. OcoOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIbI
12 MexaHndeckoe ABMKEHHE. PaBHOMEpHOE bubmunorexa [JOK
U HEPAaBHOMEPHOE IBIKCHUE https://m.edsoo.ru/ff0a05¢c6
bu6nmoreka [JOK
13 CropocTs. Emurmuet ciopocTy https://m.edsoo.ru/ff0a079c¢
14 Pacuer nyt ¥ BpeMeHM IBUKEHUS bubmmorexa LHOK
https://m.edsoo.ru/ff0a0ac4
Wueprus. 3akoH UHEPITUH.
15 BBaI/lfMOHeﬁCTBHe TeJ‘IpKaK NpUYUHA bubmnorexa [IOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHKCHHS Tell
16 IInotHOCTH BemecTBa. Pacuer maccel 1 bu6mmorexa [IOK
o0beMa TeJja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
MJIOTHOCTH TBEPOTO TEJay»
13 Pemenue 3amad mo teme "[LnoTHOCTH bubmuorexa [JOK
BelrecTna" https://m.edsoo.ru/ff0al23¢c
19 Cuiia Kak XapakTepucTuka



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

3axoH ['yka

JlaGopaTopHas paborta «3ydeHue

20 3aBHCUMOCTH pacTsKeHH (edopMariim)
MPY>KUHBI OT MPUIIOKEHHON CUITBD)

21 SABnenue Tarorenus. Cuna TSHKECTH
CBs13bp MEX]ly CUJION TSKECTU U Maccoi

22 tena. Bec tena. Pemenue 3ana4 no teme bubnnorexa LIOK
" " https://m.edsoo.ru/ff0al778

Cuna TsxecTu

3 Cuia TsKeCTH Ha APYTHX IJIaHeTax. bubnnoreka [JOK
®u3nYecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al502

bubmuorexa [JOK

24 Mswepenne cu. Jlunamomerp https://m.edsoo.ru/ff0al8cc

bubmuorexa [JOK

25 Bec Tena. Hepecomocs https://m.edsoo.ru/ff0al778

26 CnoxxeHue IByX CHII, HallpaBJIEHHBIX 10 bubnmnoreka [JOK
OJIHOM IpsiMOil. PaBHOAEHCTBYIOIIAS CUII https://m.edsoo.ru/ff0ala70

7 Pemenue 3ana4 no reme
"PaBHOzelcTBYIOIIAs cuil”

)3 TpeHue CKOJIbKEHHSI U TPEHUE TTOKOSI. bubnnorexka [JOK
Tpenue B npUpoJIe ¥ TEXHUKE https://m.edsoo.ru/ff0alb9¢
JlaGopatopnas pabora «3yuenue

29 3aBUCHMOCTH CHJIBI TPEHUS CKOTBKCHUS bubnmoreka [JOK
OT CHJIBI JTABJIEHUS W XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOLIUXCS TOBEPXHOCTEM»

Pemenue 3ana4 Ha onpeneneHue
30 PaBHOJECHCTBYIOLIEN CUIIBI
31 Pemenue 3agau no temam: «Bec Tenay, bubnuorexa [JOK

«['padpuueckoe n3odpaxkeHUe CUID»,

https://m.edsoo.ru/ff0alde0



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

«Cuinbl», «PaBHOJEHCTBYIOIIAS CHID»

KonTponbhas pabota no remam:
«Mexanunueckoe qBUKeHUe», «Macca,

32 IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHITbI»
1 JHanenue. CriocoObl yMEHBIIICHUS U bubmuorexa [JOK
YBEJIMYECHHUS NaBICHUS https://m.edsoo.ru/ff0a20a6
14 JlaBneHue raza. 3aBUCUMOCTb JIABJICHHS bubnuorexa [JOK
raza ot o0bEma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBieHus TBEPABIMU TEIAMU, bubnuoreka [IOK
KUIKOCTSIMH U rasamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
16 JlaBneHue B KUAKOCTH U ras3e, BbI3BAaHHOE bubnmnoreka [JOK
JICHCTBUEM CHJIbI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «Jlapnenue B bu6mmoreka [IOK
XKUIKOCTH U raze. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
bubnuoteka [JOK
38 Coobuiarommecs cocyakt https://m.edsol_.lru/fan297O
39 I'mppasinnueckuii npece bubnmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopiiHeBOH KUIKOCTHBIN
Hacoc
Atmocdepa 3emiu. [Ipuannbl
41 CYIIIECTBOBAHUS BO3IYIIIHONW 000JIOUKH bubnmoreka [JOK
3emutn. 3aBUCUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPS
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne ngg;;fg;grouifoa bsa
43 N3mepenune armocepHOTo aBIeHUS. bubnmuorexa [JOK



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

OmnsiT Toppuuennu

https://m.edsoo.ru/ff0a2da8

44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnnoreka HOK
BBICOTEI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JTABJICHUE HA PA3JTUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amau mo Teme "AtmochepHoe
nasieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJ0. ApXUMeE0Ba bubmmorexa [IOK
Py - AP A https://m.edsoo.ru/ff0a3276
cuiia
JIaGoparopnast padora «Onpenenenue
48 BLITaJII)KI/IBEIomjﬁ CHJIBI I[eiIIOCTB e Ha Bubmorexa ITOK
’ o https://m.edsoo.ru/ff0a33fc
TEJ0, IOTPYKEHHOE B )KUJIKOCTh
Jlaboparopnast paboTta 1mo Teme
49 «/ccrnenoBanue 3aBUCHMOCTH BeEca Tea B bu6mmoreka [IOK
BOJIE€ OT 00bEMA MOTPYKEHHOH B https://m.edsoo.ru/ff0a3514
XKUJKOCTh YacCTH TeJla»
bu6mmoreka [IOK
50 [TimaBanue ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
51 "KoHcTpynpoBaHue apeomerpa win
KOHCTPYMPOBAHUE JIOJIKH U ONPECIICHHUE
e€ rpy3onoabEMHOCTH"
Pemenne 3amau mo temaMm: «IInaBanme
52 cynoB. Bo3nyxomnaBanuey, «/laBnenue bubmmorexa [TOK
YAOP. yx L https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEW U Ta30B»
bubnnoreka [HOK
53 Mexannyeckas padbora &

https://m.edsoo.ru/ff0a382



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

bubmuorexa [JOK

>4 MommsocTs. EARHUIE MOmHOCTH https://m.edsoo.ru/ff0a3{82
55 Ypoxk-uccienoBanue "Pacuét MOIIHOCTH, |
pa3BUBaEeMOM MpHU MOBEME MO JecTHUIIE"
IIpocteie MexaHu3Mmbl. Peryar.
56 PaBHOBecHue cui Ha peiuare
KonTponbhas pabota no Teme «JlaBnenue
57 TBEPABIX T, )KUAKOCTEH U ra30By» /
Bcepoccuiickas nmpoBepounas pabota
PesepBHblit ypok. Pabora ¢ Tekctamu 1o
53 TeMe «/[aBiaeHue TBEPABIX TeEN, bubmuorexa [JOK
KUJKOCTEH U Ta30B» / Beepoccuiickas https://m.edsoo.ru/ff0a4ffe
poBepouHas paboTa
Prryaru B TexHuke, OBITY U IPUPO/IE. BuGmiorexa [IOK
59 JlaGopatopHas pabota «/ccnenoBanue 0.5 hitps://m.cdsoo.ru/ff0ad78e
YCIIOBUI pAaBHOBECHSI pblUara
60 Pemenue 3ama4 mo Teme «Y CIOBUS bu6mmoreka [IOK
PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
Koaddutnment nonesznoro neiictpust
61 MexaHnu3ma. JlaboparopHas pev¢60Ta 0.5
«3mepenue KII/ naknoHHOM
TTOCKOCTH
6 Pemenue 3amay mo reme "Pabora, bubmuorexa [JOK
momHocTh, KITI" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprus. Kunernueckas u bubnnorexa [JOK
MOTEHLMAIbHAS SHEPTUsl https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUsI MEXaHUYECKON bubnmoreka [JOK

SHEPTUU

https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEpPUMEHT 1O TEME
"DKCIEPUMEHTAILHOE ONPEICTICHUE
M3MEHEHUS KUHETUYEeCKOU U
MOTEHLIUAJIbLHON YHEPTUH NTPU
CKaThIBAaHUH TeJa 110 HAKIOHHOM

65

mwIockocTu"

KonTponbnas pabota no teme «Pabora u

66
MOILHOCTb. DHEPIUs»

67 PesepHblil ypok. Paborta ¢ Tekctamu 1mo
TeMe "MexaHndeckoe ABHKeHHE"

PesepBHblit ypok. Pabora ¢ Tekctamu 1o
teme "Pabota. MontHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68

12

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
. bubmuorexa [JOK
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1
BEIL[ECTBA HA OCHOBE MOJIOKEHUHN
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
5 Kpucrannuueckue u amopdHbie Tena 1 bubmmorexa LIOK
p P https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
[ToBepXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TernnoBoe paclIMpeEHUE U C)KATHE 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sueprusi. Crioco6st | bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bupael rerionepenaun 1 bu6mmoreka [IOK



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

11

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BaHUE TEIUIOBBIX CBOICTB
BEIIECTB U MaTepUAJIOB B LIEJSIX

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK
https://m.edsoo.ru/ff0a65c0

sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemiooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer xonuyecTBa TEMIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIJEISIEMOTO UM MPH OXJIAKIECHUN

16 JlaboparopHnast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBepIeBaHUE

18 KPHUCTAIIINYECKUX I;en YnenpHas bubmmorera [IOK

p ' https://m.edsoo.ru/ff0a71d2

TEIIOTA MJIABJICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yIeIbHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienue. Y nenpHas temiora bubmuoreka [JOK



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

napooOpa3oBaHUs M KOHJICHCAIUH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3ayXa"

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

23

24

Pemenue 3aa4 Ha onpezeneHue
BJIQ)KHOCTH BO3/1yXa
[TpuHIMIBI paOOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karolenl cpebl

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

26

27

28

29

3aKOH COXpaHEHMS U MTPEBPALLECHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3MeHeHune arperaTHbIX COCTOSIHHUI
BelrecTna"

KonTponbHas pabota mo Teme
"TeruioBble aBiaeHUA. I3MeHEeHHE
arperaTHbIX COCTOSIHMI BeriecTa"

Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8312

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJl UHAYKIMEH U IPU
CONPUKOCHOBEHUH"



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

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
1 HarnpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocutenu snekrpuyeckux 3apsios.
33 OnemeHnTtapHbli 3apsj. CTpoeHue
aToMa
14 [IpoBOHUKY W TUAEKTPUKU. 3aKOH bu6mmoreka [IOK
COXPAaHEHUs BJIEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
36 cyuiectBoBanusl. lcTouHuku bubmmorexa [TOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeNCTBUA DIEKTPUYECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicreue
38 3JEKTPUYECKOTO NOJIL HAa TPOBOTHUKHU 1
U JUDJIEKTPUKA"
39 DNEeKTpUYECKUM TOK B MeTaJljIax, bubnmoreka [JOK
JKUAKOCTSX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTH
Cuna Toxka. JlabopaTtopHas pabora
bubmuorexa [JOK
41 "M3MmepeHue u peryampoBaHue CUITbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



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

DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 0-5 https://m.edsoo.ru/ff0a9%e14
HarpsoKeHus"

43 CornpoTuBieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS | bubnnoreka [JOK
IIPOBOJIHMKA OT €ro JJIUHBI, ILIOMaan https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CeUEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnmnorexa LIOK

https://m.edsoo.ru/ff0aa44a

Lemnu
JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UAYILIETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBIIEHUS PE3UCTOPA U
HanpspKEeHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapaAIIIEIBHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas pabora "IIpoBepka

43 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU | bubnnoreka [JOK
[IOCIEA0BATEILHOM COCIMHEHNHN IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU | bubnnorexka [JOK

napajuieIbHOM COeAMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



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

Pemenue 3agau Ha npuMeHEHUE

50 3axoHa OMa U1t pa3IudyHOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTopHas pabora "OnpeneneHue
52 a00THI ¥ MOIIIHOCTH 3JIEKTPHYECKOTO bubmorexa LOK
pabol P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE IIETTH B MTOTPEOUTEIIN
53 DJIEKTPUYECKOHN DHEPTUH B OBIT bubmorexa HOK
P P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTostHHBIE MATHUTBIL, HX
B3aUMO/ICHCTBHUE
55 Ypok-uccnenosanue "M3yuenue bubnmnorexa [JOK
MoJIEN MOCTOSTHHBIX MarHuToOB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe noie. MaraiuTHoe 1moJjie
56 3eMJIM ¥ ero 3Ha4YeHHE I >KU3HU Ha bubmorexa LOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.
57 3apsKeHHBIE TeJIa U UX bubmiorexa HOK
P . . https://m.edsoo.ru/ff0abd2c
B3anumoercTBus. IlocToOSHHBIN
AIEKTPUUYECKUN TOK"
KonTponbHas pabota mo Teme
"DIeKTpUUECKUE 3apsiIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE Tella U UX

B3aumoeurcTBus. [locTostHHBIN
anekTpuueckuii Tok" / Beepocceuiickas

https://m.edsoo.ru/ff0abea8



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

npoBepouHas paboTa

59

60

61

62

63

64

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PJIEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUsI MArHUTHOTO
TOJIs1 HA MPOBOJHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSIHHOTO
Toka. Micnonp3oBaHue
JIEKTPOBUraTeneil B TEeXHHYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 u3ydeHue
paboTHI AJIEKTpoaABUTATENS "

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOb!
MOJTYYCHHUS DJICKTPHUECKOW IHEPTUH.
DJEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

65

[ToaroroBka Kk KOHTPOILHOU paboTe
110 TeMe "DIIEKTPUUECKHE U



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

MArHUTHBIE SIBJICHUS"

KonTponbnas pabota no teme

66 "DIEeKTPHUUECKUE U MAaTHUTHBIE 1 Bubmorexa ITOK
P " https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnmoreka [JOK
o teme "TemnoBele aBaeHus" https://m.edsoo.ru/ff0acc5e
68 PesepBHblil ypok. Pabora ¢ Tekcramu 1
o teMe "MargautHele BiaeHus"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOT'PAMME



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

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
(1)
Jlj;-n Tewma ypoxa Bcero Konrporenpie  Ipakriieckue II/I[:;:CHI/IS[ :)l;l[()l:ll;?)]:;feﬂbﬂble
padoThI padoThI pecypeni

| MexaHnueckoe ABUKEHUE. 1
MarepuanbHasi TOUKa

) Cucrema orcueta. OTHOCUTEILHOCTh | bubnunoreka LIOK
MEXaHNYECKOT'0 IBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPSAMOJIMHENHOE | bubnuoreka [IOK
JBHKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE npsMOIUHENHHOE

4 nBuxeHue. CpellHsasl © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE | bubmmnoreka HOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOT'O JABM)KEHUS. 1
I'paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHue

7 YCKOPEHHUS Teya Mpu | | bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh"”

2 CBoboanoe nagenue tei. OnbITh 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bu6nuorexa [IOK

okpyxHocTu. [lepuon u yactora

https://m.edsoo.ru/ff0ael76



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

oOpaiuenus. JInneliHas u yriaoBast

CKOPOCTH
10 LlenTpocTpeMuTENBHOE YCKOPEHHE
1 IlepBeriit 3akoH HetoToHa. Bextop bubmmoreka [JOK
CHUJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHOelicTBYIOIIAA cHila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnorexa [JOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ac982
14 Pewienue 3a1au Ha npuMeHEHUE bubmmoreka [JOK
3akOHOB HproTOHa https://m.edsoo.ru/ff0aebbe
15 Cana ynpyroctu. 3akou Ty P
16 Pemenue 3amau nmo teme «Crita
YIOPYTOCTH
17 JlaGopaTtopHas pabora «OrnpeneneHue bubnnorexa [JOK
JKECTKOCTH NPYKUHBD» https://m.edsoo.ru/ff0ace28
bubnnorexa [JOK
18 Cuna TpeHus https://m.edsogm/fanﬂ 38
19 Pemrenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenenue bubnuotexa [JOK
Kod(UITMEeHTa TPEHUS CKOIbKCHHS " https://m.edsoo.ru/ff0af8be
Pemenne 3amay mo reMe "3aKOHEBI
21 Hprorona. Cuna ynpyroctu. Cuna buomrorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpEHUs
2 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



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

HaJacHus

VYpok-koHpepenius "J[BrmkeHue Tein

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"
Pentenue 3amaud mo teme "Cuia
24 TSDKECTH U 3aKOH BCEMHPHOTO bubnmorexa LHOK
" p https://m.edsoo.ru/ff0af5{8
TATOTEHUS
)5 IlepBas KocMHYECKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaIbHOW TOYKHU.
AOCOIOTHO TBEPIOE TEIIO.
26 PasroBecue TBEpPIOTO TENa ¢ bubmorexa HOK
. N p https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOI OCBIO BpalllCHUS.
MowmenT cunsl. LlenTp Tsxectu
PaBHOBecue maTepuaIbHOW TOYKHU.
AOCOoIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpeIUIEHHON OChIO BpallleHHUSI.
MowmenT cunsl. LienTp Tsxectn
)3 Pemenne 3aga4 mo teme "MoMeHT bubnunorexa LIOK
cunebl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
29 TeMe "MexaHHUeCKOe OBIKEHUE buGnnorexa [IOK
o " ' https://m.edsoo.ru/ff0b0408
BsanmonelicTBue Ten
KonTpomnpHas pabota mo Teme
30 "MexaHUYeCcKO€e IBIKEHUE bubmmorexa TIOK
o " ’ https://m.edsoo.ru/ff0b06ec
BsaumopeiicTBue Ten
31 Nmnynbc Tena. Umnynbe cuibl. 3aK0H bubnuoteka [JOK



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

COXPaHEHHUs UMILyJIbCa. YIIPYroe U
HEYIPYroe B3auMO/ICHCTBHE

https://m.edsoo.ru/ff0b07fa

Perenue 3aga4d mo reme "3aKkoH

bubnmoreka [IOK

32 COXpaHEHHUs uMItyJbca' https://m.edsoo.ru/ff0b096¢
1 Ypok-koHpepeHius "PeakTuBHOE
JIBUSKEHUE B PUPOJIC U TEXHUKE"
Bbu6mmoteka [JOK
34 Mexannueckas paboTa U MOIITHOCTh https://m.edsofm/ffObOa84
15 PabGota cuIBI TSDKECTH, CHIIBI bubnunoreka LIOK
YIOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabGopaTtopHas pabota «OrnpeneneHue
36 paboThI CUJIBI TPEHHUS IIPU
PaBHOMEPHOM JIBUKEHUU TeJa 10
TOPU30HTAIBHON MTOBEPXHOCTU»
37 CBs13b SHEpruu U paboTHI.
[ToreHunaneHas sHEprus
18 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe
40 JlaGopaTtopHnast pabora «3yuenue bubnmnoreka [JOK
3aKOHA COXPaHEHUS YHEPT UM https://m.edsoo.ru/ff0bl12fe
A1 KonebaTenbHOE IBMIKEHHE U €TI0 but6mmoreka [IOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromye KojaeOaHusl. bubnuotexa [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b2010
43 MaremaTnyeckui U Npy>KUHHBINA

MasATHHUKH



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

44

VYpok-uccnenoanue «3aBUCUMOCTb
nepuoja KojaebaHui oT KeCcTKOCTH
MPYKUHBI U MAacChl IPy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

45

46

47

48

[IpeBpamienue 3Hepruu npu
MEXAHNYECKUX KOJIeOaHUIX

JlaGopaTtopHas pabora «OnpeneneHue
Y4acTOThI U TIEpUOJIa KOJICOaHMt
MPYKHHHOTO MasiTHUKA)»

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

Mexaunueckue BoaHbl. CBOKMCTBA
MexaHu4ecKux BoJH. [IpononbHbie U
MOTNIEPEYHBIE BOJIHBI

bubnmoreka [IOK
https://m.edsoo.ru/ff0blaec

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

bubmmoteka IIOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenus "MexaHnuueckue
BOJIHBI B TBEpIOM Teue. CelicMuyeckue
BOJIHBI"

50

51

52

3ByK. PacmipocTpaneHnue u oTpakeHue
3ByKa

Ypok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepenuus "YapTpa3ByK u
nH(]pa3ByK B MPUPOJIE U TEXHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO

bubnunoreka LIOK



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

TeMe "3aKOHbI COXPaHEHHUS.
MexaHudeckue KojieOaHusi U BOJIHBI"

https://m.edsoo.ru/ff0b2510

KonTtponbHast pabora o Teme

55 "3aKoHbI cOXpaHeHusl. MexaHnueckue
KoJie0aHus U BOJHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubnmnoreka HOK
DJIEKTPOMAarHUTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepennus "Llkana
58 ANEKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
Hcnonb30BaHuE 31EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpok-uccnenosanue "N3yuenue
. bubnuoreka [{OK
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MOMOIIbI0 MOOMIIBHOTO TenedoHa
Pewienue 3a1au Ha onpeneneHne
60 YacCTOTHI U JJIUHBI AIIEKTPOMArHUTHON
BOJIHBI
DneKTpOMarHuTHast MPUPO/ia CBETA.
61 CxopocTtb cBeTa. BonHoBBIE cBOMCTBA bbmmorexa [TOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounvku ceera. [IpsamonuneitHoe
62 pacrpocTpaHeHHE CBeTa. 3aTMEHUS brbmorexa OK
’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpaX€HHUs CBeTa. 3epKaa.
bubnunorexa LIOK
63 Pemenne 3a1au Ha npuMeHeEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHa OTpaKeHMsI CBETa
64 [Ipenomnenue cera. 3akoH bubnmoreka [JOK



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

MMPCJIOMJICHUA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEeHHEE OTpakeHUE CBETA.

bub6nmmoreka [IOK

65 Hcnosb30BaHue MOIHOTO BHYTPEHHETO httos://med JEOb3cS
ps://m.edsoo.ru. c5c
OTPa)KEHHUS B ONITUYECKUXCBETOBOIAX
JlaGopaTtopHas pabota "HcciaenoBanue
66 3aBHCUMOCTH YTJIa MPEIOMIICHUS
CBETOBOI'O JIy4a OT yIJia MaJeHus Ha
rpasuue "Bo3yX-cTeKiao""
Ypok-koHpepennus "Vcnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JIunzel. OnTHyeckas cuia JIMH3bI
https://m.edsoo.ru/ff0b3{2¢c
bu6nmorexa LIOK
69 [TocTpoeHue n300paxxeHui B TMH3aX
p P https://m.edsoo.ru/ff0b444a
JlaGopatopHas pabota "OnpezneneHue
. bubnnorexa [JOK
70 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN ' 1
CHBI cobMparomeii THH3b" https://m.edsoo.ru/ff0b4206
71 Ypoxk-koHpepennus "Ontuyeckue bubmuoreka [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ff0c0a7e
bubnuotexa [JOK
72 ['ma3 xak ontuyeckasi cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 VYpoxk-konpepennus "JledexTs
3penus. Kak coxpanuts 3penne”
Paznoxxenue 6enoro cBeTa B CIIEKT).
74 OmneiTel HetoToHa. CrioxkeHne bubmuoreka [{OK

CHEKTpaJIbHBIX 11BeTOB. [lucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c



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

JlaboparopHas pabota "OnbITH 110
Pa3NIOKEHUIO OEJIOro CBETa B CIICKTP U

bubnunoreka LIOK

75 BOCIPUATHUIO LIBETA IPEIMETOB MPHU UX hitps://m.cdsoo.ru/fl0c0e2a
HAOJII0/ICHUH Yepe3 [IBETOBbHIE
buabTpH"
VYpok-npaktukym "BoaHoBble
76 CBOICTBA CBETA: JUCIIEPCHS,
uHTephepeHIus u qudpaxuus"
77 OmnwiTel Pesepdopaa v uranerapHas bubnnorexa [JOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atroma bopa
Hcenyckanue v noriomeHne cBera
79 atomoM. KBauTebl. JInneliuaTeie bubmorexa LIOK
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 VYpoxk-npaktukyMm "Habmronenue bubnmnorexa [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI bubnmorexa [IOK
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro siapa. Hyknonnas bubnnorexa [JOK
MO/IENTb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IPEBpALCHUS. bu6muoreka [JOK
H3oTonsl https://m.edsoo.ru/ff0clal4
24 Pemenne 3amay mo reme: but6mmorexa [IOK
"PannoakTuBHBIE IpeBpanieHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuon nonypacnana
VYpok-koHpepennus "PagnoakTuBHbIE Bu6mrorexa LOK
86 U3JIy4CHHS B IPUPOJIE, MEIULIMHE,

TeEXHUKE"

https://m.edsoo.ru/ff0c2126



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

S nepuble peakuuu. 3aKOHBI

87 COXpaHEHHUs 3apsAJ0BOIO U MaCCOBOTO bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
yucell

28 DHeprusi CBSI31 aTOMHBIX sifiep. CBsi3b bubnmnoreka HOK
MACChI ¥ JHEPTUHN https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3anau no reme "AnepHnie
peakun"

90 Peakuuu cunTe3a u neneHus saep. bubmmoreka [JOK
Nctounuku sueprun CosHIla U 3BE311 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "SAnepaas

91 sHepreTuka. JlercTBus
paauoOaKTUBHBIX U3Ty4YEHUM HA KUBbBIC
OpraHu3MbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

9 TeMe "DIIEeKTPOMAarHUTHOE TOJIE. bubmuorteka [IOK
DIIeKTPOMarHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie sBIeHUS"

KonTponbHas pabota mo Teme

93 "DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanToBsie siBneHus"
[ToBTOpenue, o6oOIIEHNE.

94 JlaGopatopHbie pabOTHI IO KypCy bubmmorexa LIOK
" o " https://m.edsoo.ru/ff0c245a

BzaumopeiicTBue Ten
[ToBTOpenue, 0600menue. Pemenue
95 pacquI;Hx 1/; KaueCTBEHHBIX 3a]1a4 1O Bubmmorexa [IOK
" " https://m.edsoo.ru/ff0c2572
teme "TemnoBsie Mpoueccol
96 [ToBTOpenue, o6o0IeHNE. Permenune but6mmoreka [IOK



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

pacyeTHBIX U KaUE€CTBEHHBIX 33]1a4 110
teme "KIIJ] TermioBbIx gBuraresci"

https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 0600mmenue. Pemenne

97 aCUETHBIX M Ka4SCTBEHHBIX 3aa4 110 1 bubmmorexa LOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anexTpoycTtaHoBOK"
[ToBTOpEHME, 000OIICHHE.
98 JlabopaTopubIe PabOTHI O KYPC 1 1 bubnmorexa HOK
PATOPHBIC P ypey https://m.edsoo.ru/fl0c2¢52
"CseroBbl€e gBiaeHud"
[ToBTOpenue, 0600meHNe. PaboTa ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpPaHCHHUS B MEXAHHUKE
[ToBTropenue, 0600menune. Padora ¢
100 tekctamu 110 Teme "Konebanus u 1 bubmorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606menue. Padota ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTrOopenue, o6o0mmenue. Padora ¢
102 TekcTtaMmu 110 TeMe "KBaHToBasg u 1
anepHas puszuka"
OBILIEE KOJIMYECTBO HACOB I10 102 7

[NPOT'PAMME



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

IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHON MPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITOHATUSA

1.2

1.3

pa3indaTth ABJICHHUA 110 OIMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/ISI/I'-IGCKOG SIBJICHUC

pacro3HaBaTh TPOSIBIICHHE W3yYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYECKue SBICHHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B YUEOHYIO, BBIACIATH

CyIIIECTBEHHbIE CBOICTBA (MIpU3HAKU) HUZUUYECKUX SIBIICHUN

1.4

1.5

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA TeNl W (PU3MUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TpakToBaTb (PU3UYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIBI (PU3MUECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTHUMH
BEIMYMHAMHU,  CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro  MaTeMaTUYeCKOe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMi IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYHUHHO-CICICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue u3 1 — 2 Jjoruyeckux mIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKHUX SBICHHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, cBs3bIBaIONINE (U3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a

YCJIOBUA 3aadd  3allMCbIBAaThb KPATKOE YCJIOBHEC, MIOJACTABJIATH




¢buznyeckue BeIMYMHBI B POPMYJIBI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHbBIC JaHHBIC, HEOOXOAUMEBIE JIJIsl PEUICHUs 3ajad, OLICHUBATh

PEATUCTUYHOCTH MOTYYCHHON (U3UYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
¢u3nUecKuX METOJOB, B ONHCAHWU HCCJICIOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHmoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3yJbTaT, HaXOAUTb OLIMOKU B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

NPOBOJUTHh OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHHNA WM
Gu3MYECKUX  CBOWCTB  Tel:  (opMyIHpOBaTh  MPOBEPSEMBIC
OPEINONOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIIOKEHHOTO

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

BBITIOJIHSITh TPSIMBIE M3MEPEHUsI C KCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHUOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYyrol C HCIOJb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOI'O MCCIIEIOBAaHUSA, COOMPAThH
YCTaHOBKY M BBIIOJIHATh U3MEPEHMS, CIEAYS NPEII0KEHHOMY ILIaHY,
(buKcupoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€JIaTh BBIBOIBI

10 pe3yJjibTaTaM HUCCICIOBAHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIerys
MPEJI0KEHHOW MHCTPYKIUU: NPU BBIMOJIHEHUN U3MEpPEHUH coOuparhb
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH THpu  paboTe ¢

1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTh NPHUHLIMIBI JEUCTBUS H3YYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHMCaHUS,
UCIONIb3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX SBJIECHUN U

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpPHUMEpax)

MPAKTUYECKOTO UCITIONIb30BaHUs (U3NYECKUX 3HAHUHN B MOBCETHEBHOM




KU3HM 1711 oOecriedueHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npubopaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

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

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManuu B cetd MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATh MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBOW HIIU

MOET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BaTh pu BBIIIOJIHEHUH YUeOHBIX 3a1aHUI
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3MYECKOTO  COAEp)KaHUs,
CIIpaBOYHbIE MaTepHalibl, pecypcbl ceth VHTepHer, BianeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYTryro

1.18

1.19

co3/7aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIICHHS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WHGMOpMAIMK (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax MPOEKTOB WM Y4YEOHBIX MCCIEIOBAHUM, TPU ITOM
rpPaMOTHO UCHOJb30BaTh HM3YUEHHBIM MOHATUIHBIA ammapar Kypca

(U3UKH, CONPOBOXKIATh BHICTYIJICHUE NTPE3EHTaLluEN

IIpH BBIIIOJIHCHHUHA y‘IeGHBIX IMPOCKTOB U I/ICCJ'IeI[OBaHI/Iﬁ pacupeacisaiThb
0053aHHOCTH B rpymnmnec B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjadyaMU,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATHb
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTbL  IPYIINIbI, BBICTPAWBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJBb30BaTh MMOHATHA

1.2

1.3

pa3jinvdaTtb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC q)HSI/ILIeCKOG SIBJICHUC

pacno3HaBaTb MPOABICHHEC HN3YUCHHBIX (bHSquCKI/IX SBIICHUHN B




OKpY’KalollleM MHpE, B TOM 4HUClIe (U3NYECKUE SBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOIMUTH MPAKTHUECKYIO 33/a4y B y4eOHYIO, BBLACIATDH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUZUUYECKUX SABICHUN

1.4

ONKCBHIBATh H3YyYEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBJIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIBHO
TPaKTOBaThb  (PU3MYECKMH  CMBICI  HCHOJB3YEMBIX  BEJIUYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEITMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

1.6

1.7

XapaKTEpHU30BaTh CBOMCTBa TCI, (1)I/IBI/II‘IGCKI/IC SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3aKOHa MW  3aIucCblBaTb €ro MaTrcMaTu4dicCCKOC

BBIPAKECHHE

OO0BSACHATH (DU3MYECKHUE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH O0OBsICHEHHE U3 |
— 2 JOTMYEeCKHMX IIaroB ¢ MOMOMIbIO 1 — 2 H3y4YEHHBIX CBOICTBa

(bu3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiate pacy€THble 3a1auu B 2 — 3 ACMCTBHSI, UCHONB3YS 3aKOHBI U
(dbopMyIbl, CBS3BIBAIOIINE (DU3NUYECKUE BETMYMHBI: HA OCHOBE aHaIu3a
YCIJIOBHS 3a/1a4yl 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JaHHBIX Il pelIeHUs 3aJadd, BbIOMpaThb 3aKOHbI M (HOPMYIIBI,
HEoOXOoMuMBbIE Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl U CPABHUBATH
MOJIydeHHOE 3HayeHHe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMHA

1.8

1.9

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/IIICCKI/IX MCTOJ0B, UCITIOJIb3Yys OITMCAHHUEC UCCIICAOBAHUS, BBIACIATD
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICA0OBaHNA, ACJIaTh BBIBOABI

MPOBOAMTH OIBITHl IO HAONIONEHUIO (U3MYECKUX SBICHUN WM
¢u3mueckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble
MPENIOJIOKEeHNs, coOupaThb  yCTAaHOBKY M3  IPEAJIOKEHHOTO

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

1.10

BBITIOJHATE IMIPAMBIC H3MCPCHUSA C HUCIOJIB30BAHUCM aHAJIOT'OBBIX




npuOOpPOB U AATUYNKOB (PU3HUECKUX BEIMYUH, CPABHUBATH PE3YJIbTATh

U3MEpEHUi ¢ yuETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

OPOBOJIUTH  HMCCICJOBAHME  3aBUCUMOCTH  OJHOH  (hU3HYECKOM
BEJIMYMHBI OT JAPYrol C HCIOJb30BAHUEM MPSIMBIX H3MEPECHMIA:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpEeHUs, CcleAysd MpeajoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYIEHHOW 3aBUCUMOCTH B BHUIC TAONMUIl M TPaguKOB,

ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCIECA0OBAHHUA

1.12

1.13

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOUPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
cielys. IPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHOCTH Impu  paboTe ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX IpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM HA HX OINMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUA W HEOOXOIUMbBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.15

paciio3HaBaTb IMPOCTBIC TCXHHUYCCKHEC YCTpOﬁCTBa U U3MCPHUTCIIbHBIC
HpI/I60pI)I Imo CX€MaM U CXCMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
QJICKTPHUICCKUX LENeld ¢ IOCIEIOBaTENbHBIM U napaJijiCJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvas YCJIOBHBIC 0003HaUCHHUS

9JICMCHTOB JJICKTPUYICCKUX Lemnein

1.16

OPUBOANUTH TNpHUMEpHl (HAXOAUTh HH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOT'O UCIIOJIb30BAHNS (PU3NUYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HM U1 oOecriedeHHss O€30macHOCTH MpU  OoOpalleHHuH C
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUSI 3/I0pPOBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IIOBCACHUSA B Oprma}omeﬁ cpeac

1.17

1.18

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3NYECKOTO COIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUW W NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICTATH HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM
WCIOJIb30BAaTh IPH  BBIMOJIHEHMH Y4YE€OHBIX 3a/JaHuil  Hay4dHO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE

Martepualibl, pecypcbl ceth HWHTepHeT; BiaAeTh NpUEMAMH




1.19

KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3oBaHus WHGOPMAIIMU U3 OJIHOU

3HAKOBOU CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO TPEICTABIATH PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUHHBIM ammapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTaIueH

1.20

9 KIIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

1.1

1.2

1.3

[P BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (DU3UUECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MPOSABISISE  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUS

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pas3iuyaTh SBIEHUSA 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE PU3NUECKOE SBICHHUE
pacro3HaBaTh NPOSBIEHHE W3YYEHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPHUPOJIE,

IIPU 3TOM IEPEBOJIUTH MPAKTUUYECKYIO 3aJauy B y4yeOHYIO, BBIIEISThH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) PUBNUECKUX SIBICHUN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (puU3MUECKUe sBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  MCIOJB3YEMBIX  BEJIUYMH,
0003HaYeHHs U €UHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (GOPMYIIbI,
CBSI3bIBAIOIIME JIaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTH  IpaUKH  HM3yYEHHBIX  3aBUCHMOCTEU

(I)I/I3I/I‘-ICCI(I/IX BCINYHH




1.5

1.6

1.7

1.8

1.9

1.10

XapaKTepu30BaTh CBOMCTBa Tel, (pU3MUECKHE SIBICHUS U MPOLIECCHI,
UCIIONIb3Ysl U3YYEHHBIE 3aKOHBI, IPU 3TOM [IaBaTh CIIOBECHYIO
GbOopMyIUpPOBKY 3aKOHa W  3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIpaXXECHHE

00BSACHATh (DU3MYECKHE MPOILIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldd NPAKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISBJISITH TPUYUHHO-CIICICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 2 — 3 HM3Y4YEHHBIX CBOMCTBA

(bu3nUecKuX SBICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemats pacu€THble 3ahaud (omMparouiyecs Ha cucreMy u3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHAJIW3a YCIOBHSA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATh HEJOCTAIOIIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOTUMBIE
JUIS pelIeHusl, IPOBOJUTH pPacué€Thl U OLEHHBATh PEATUCTHYHOCTh

MOJTYYEHHOTO 3HAYCHUS (PU3NIECKOI BETMUNHBI

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TPH HMOMOIIN
(bu3MYeCKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIEA0BAHUS, BBLAEIATH
IIPOBEPSEMOE TIPEAIIOIO0KEHUE, OLICHWBATh IPABUIBHOCTh IOPSIKA
IIPOBEICHHUS UCCICNOBAHUA, [EJIaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTIBITOB

MPOBOAMTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIH
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOAWTH TMPU HEOOXOJUMOCTH CEPUI0 TPSAMBIX H3MEpPEHUH,
ompefienss cpelAHee 3HaueHHWE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHuE coOuparoield JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mprdopa)

IPOBOJUTHh HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHU3WYECKHX BEIHYUH C
HCIIOJIb30BaHUEM TMPSMBIX HU3MEPEHUH: MJIAaHUPOBATh HCCIIEIOBaHHE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yJIbTaThl
MOJIyUEHHOW 3aBHCUMOCTH (DU3MUECKUX BEIUYMH B BHJAE TaOIMIU

Fpa(bI/II(OB, ACJIaTh BbIBOJABI 110 PE3YyJIbTaTaM HCCICAOBAHUA

1.12

MMpOBOAUTDH KOCBCHHBIC HU3MCPCHUMA (I)I/ISI/ILICCKI/IX BCJIIMYNH:




1.13

IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATH H3MEPEHUs, CJIeAys MpPEeIIOKEHHOW HMHCTPYKIUH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE

pPEe3yJbTAThI C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHU I

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH Tpu  pabore cC

1abopaTOpHBIM 000PYTI0BAHUEM

1.14

1.15

pasinyaTh OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJeIei:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH HCTOYHHUK
CBeTa, JIyd, TOHKas JIMH34, IJJAaHETapHas MOJENb aToMa, HYKJIOHHas

MOZCIIb aTOMHOI'O AApa

XapaKTepu30BaTh MPUHLUIBl JEHCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMbBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

1.17

1.18

1.19

1.20

UCIIONIB30BaTh CXEMbl M CXEMaTU4HbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKHUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-IPAaKTHUECKUX
3ajjay, ONTUYECKHE CXEMbI JUIsl TOCTPOSHHSI M300paKEHUH B MIIOCKOM

3epKajie u coOuparoIeii TMH3e

IPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU i1 o0ecniedeHus: Oe30MacHOCTH TpU  OOpalieHun ¢
npruOopaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY KaIoIlel cpene

OCYIIECTBIIATh MOUCK MHPOPMAUU (PU3UUECKOTO COJEPKAHUS B CETH
WuTepHer, caMocTosTeNnbHO (OpMYIHpys IOMCKOBBIA  3ampoc,
HaXOJUTh IYTH  ONpPENENCHHUs  JTOCTOBEPHOCTH  MOJYyYECHHOU
UHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHHUKOB

UCIOJIb30BAaTh IPH  BBIMOJIHEHMH Y4YE€OHBIX 3aJaHuidl  HAay4dHO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIIPaBOYHbIE
MaTepuaibl, pecypchl ceTu HHTepHeTr; BiameTte npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO31aBaThb COOCTBEHHBIE ITHCBMEHHBLIE U YCTHBIC COO6HI€HI/I$[ Ha




1.21

OCHOBE HH(pOpMAllUM M3 HECKOJbKHUX HCTOYHHUKOB (U3UYECKOrO
coJiepKaHus, MyOJIMYHO TPEACTABIATH PE3yJbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN NTOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3uKH U CONPOBOXKIATh BBICTYIUIGHHWE MpE3eHTAled ¢ yd4éToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUNA (PU3NUIECKUX
IPOLIECCOB paclpenessTh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBATh  €ro, aJeKBATHO  OLECHUBAaTh
COOCTBEHHBIM BKJIQJ, B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon
pa3nena

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

@duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
dusznueckue  SBICHUSA: MEXaHUYECKHE, TEIUIOBHIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Oduznyecknue BenuuyuHbL. V3Mepenue — uzmueckux
BennunH.  O@usmueckue  mpubopel.  [lorpemrHocth

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

ECTCCTB@HHOH&Y‘IHLI?I MCTOA ITO3HAHUA: Ha6J'II-OI[eHI/Ie,
IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHMIKCHUC T'MIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsCHEHHE

HAO0I0IaEMOTO SIBJICHUS

Onucanue pU3NYECKUX SABJICHUN C TTOMOIIBIO MOJIEIICH

1.5

[TpakTuueckue paboThI:

H#i#HPar##3mepenne pacCTOSTHUN.
###Par###l3meperne o0bEMa JKHUIKOCTH M TBEPIOTO
Tena.

H##HPar##H#Onpenenenre pa3MepoB MajbIX TeJ.
#H#HParf##l3Mepenue  TeMmmeparypbl NpuU  TIOMOILIU

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

INEPBOHAYAIJIbHBIE CBEJJEHM A O CTPOEHNHN BEIIIECTBA

2.1

#i#HParf##CTpoeHNEe BELIECTBA: aTOMBI M MOJIEKYJIBI, UX
pasmepel.  OTBITB,  JTOKa3bIBAIONINE  JTUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

#i##HPar###]Ipmokenne  dactui[  BemiecTtBa.  CBs3b
CKOPOCTH  JBW)KCHHS  YacCTHI[ C  TEMIIEPaTypOM.

BpoyHoBckoe nBmxenue, muddysus

2.3

B3anmoneiicTBre YacTHI] BEIIECTBA: IPUTSHKEHUE U

OTTAJIKUBAHHUC

2.4

HH#HParf##ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHHE

ra3oB, >KMJIKOCTEH M TBEPIABIX (KPUCTAIUIMUECKUX) Tell.




B3anmocBA3b MEXIy CBOWCTBAaMU BEIIECTB B Pa3HBIX
aneFaTHLIX COCTOSHUAX U UX aTOMHO-MOHeKYHHpHLIM

CTPOCHUEM

2.5

OcobenHoct arperaTHbix COCTOSTHUH BOJBI

2.6

[TpakTuyeckue pabOTHI:

#HH#Par###OLenka auamMeTpa atoMa METOJOM PsiioB (C
UcIonb30BaHueM (pororpadumii).

HH#HPar#H###0npITBI O HAOMIOJCHUIO  TEIJIOBOTO
pacuIpeHwst ra3oB.

HHHPar#H###0ONBITEL IO OOHAPYKEHHUIO JIEHCTBHA  CHI

MOJICKYJISIPHOI'O ITPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanuueckoe JBUKCHHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JBM)KEHUE
Hi#H#Par##H#CKOpOCTb. Cpennsis CKOpPOCTb pu
3.2 HEPAaBHOMEPHOM JIBW)KE€HUHU. Pacdy€r mytu u BpeMeHHU
JIBUKCHUS
SIBnenune uHepuuu. 3akoH WHepuud. B3ammoneiicTBue
33 T€J KaK NMPUYMHA U3MEHEHUS! CKOPOCTU JIBUJKEHUS TEll.
Macca kak Mepa UHEPTHOCTH Teja
14 #i#HParf## InotHocTs BemiecTBa. CBsA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BelleCTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ympyroctd u 3akoH ['yka. V3Mmepenue cuibl C
' MIOMOUIBIO AUHAMOMETPA
3 #H#Par##SIsnenue Tiarotenus u cuia Tsokectu. Cuiia
7 TSDKECTH Ha APYTUX IuiaHeTax. Bec Tena. HeBecomocTs
38 Cuna tpeHusa. TpeHHE CKOJIBKEHUS U TPEHHUE IIOKOS.
' Tpenue B npupoae U TEXHUKE
» #HPar###CrioxkeHne CuJ, HaMpaBiICHHBIX 110 OJHOU
' npsAMoi. PaBHoelcTBYOIAs CUIT
[TpakTuyeckue paboOTHI:
3.10 OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBM)KEHHUS

(mapm(a B KHUAKOCTH, MOACIN QJICKTPHUICCKOTO




3.11

3.12

aBromMoOmiIT W Tak pganee). OmpenencHue cpeaHei
CKOPOCTH CKOJIbKEHHUS Opycka WIM [IapukKa To
HaKJIOHHOM  T1IockocTH. OmpeneneHue  IJIOTHOCTH
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBUCUMOCTh pacTsDKeHUs (medopmariuu) mpy>KHHBI OT
MPWIOKEHHOW  cuibl.  OTBITBL, JAEMOHCTPUPYIOIINE
3aBUCUMOCTh CHJIbI TPEHHUS CKOJIBKECHMSI OT Beca Tella U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

@u3nuyecKkue SBICHUS B IIPUPOJE: NIPUMEPHI ABWKEHUS C
pasINYHBIMHM CKOPOCTSIMHU B JKMBOW U HEKUBOW IPUPOZE,

JICHCTBUE CUJIBI TPEHUS B IIPUPOJIEC U TEXHUKE

TexHuYecKre yCTpoMCTBa: TMHAMOMETP, MOJIIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

[aBnenue TBEpaoro tena. CrnocoObl yMEHbIIEHUS U

+ YBEJIMUCHUS JTaBIICHUS
42 JlaBiieHue raza. 3aBUCUMOCTD JaBJICHUS ra3a OT 00bEMa,
' TEeMIEPaTyphl
43 [lepenaya naBneHus: TBEPABIMU TENAMU, KUAKOCTAMH H
' razamu. 3akoH [lackains. [lHeBMaTHYECKHE MAIITUHBI
3aBUCHMOCTh  JABJICHHUS JKUJKOCTH OT  TIyOWHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOIarmuecs coCy/Ibl.
[ManpaBinuyeckne MEeXaHU3MbI
AtMocdepa 3emnu u armocepHoe naBienue. [Ipuannbl
45 CYIIIECTBOBaHMUS BO3AYHIHOW 000704yku 3emin. OTmbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO TABJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 Wsmepenune armocdepHoro npaeneHus. [lpubopsl ans
' U3MepeHus aTMOCHEPHOTO AaBIICHUS
JlelicTBue XUAKOCTHM M Ta3a Ha NOTPYXKEHHOE B HHUX
4.7 Teno. BreiTamkuBaromas (apxmmenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue Ten. Bo3gyxomnnasanue
49 [TpakTudeckue paboThI:

HccrnenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT




00béMa MOTpYXKEHHOH B KHUAKOCTH YacTH Tela.
Ornpezenenrie BHITAIKUBAIOMICH CUJIbI, IEUCTBYIOIIEH Ha
TEJO, MOTPYKEHHOE B KHUJKOCTD. [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIEH CHUJIbL, JEHCTBYIOLIEH
Ha TeJI0O B JKHAKOCTH, OT Macchkl Tejia. OIBITH,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTHb  BBITAJIKUBAIOLLIEH
CHJIBbI, JIEHCTBYIOIIEH Ha TEJIO B >KHJIKOCTH, OT 00BEMa
IIOTPYKEHHOW B JKHUJIKOCTb YAaCTH TEJIA U OT IJIOTHOCTHU
JKUJIKOCTH. Konctpyuposanue apeomerpa TN

KOHCTPYUPOBaHME  JIOOAKM W OIpeleneHue e

Ipy30M0IBEMHOCTH

dusnueckue  SABICHUS B TNPUPOJC:  BIUSHHC
4.10 aTMOoCc(hepHOro JaBJICHHS HA )KUBOW OpPraHU3M, TUTABAHUC

pBIO

TexHuYeckue YCTPOWCTBA: COOOINAIOIIMECS COCY/IbI,
A1l YCTPOMCTBO  BOJOMPOBOJIA, THJAPABIMYSCKUNA TIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAcoC,

apeomerp

PABOTA, MOITHOCTD, DHEPT U

5.1 Mexanundeckas padbora
5.2 MexaHnueckasi MOILHOCTh
- [IpocTeie MeXaHU3MBI: pblYyar, OJIOK, HaKIOHHAS
' IJIOCKOCTh. [IpaBuiio paBHOBECHS phlyara
54 [IpumeHneHue npaBuiia paBHOBECHS pblyara K 0JIoKy
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
5.5 IIOJIE3HOTO JEUCTBUSA MEXAHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanpHast SHEPTUM TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
- [lonnas mexaHuueckass SHeprusi. 3aKOH U3MEHEHHUS U
' COXpaHEHUs] MEXaHUYECKON YHEPTUH
[TpakTiueckue paboThI:
5.9 #H#HPar#Ht#Onpenenene paboOTBl CWIBI TPEHHUS TPU

PaBHOMEPHOM JBHXKCHHMH TECJIa 10 FOpHSOHT&J’IBHOﬁ




noBepxHoctu. MccienoBanue yclIOBUH  paBHOBECHS
peiuara. Msmepenne KIIJI HakIOHHOM MIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYEeCKOM OHEPIrun

dusnyeckue sABJICHUS B npupoac: pblHaru B TEIC

5.10
4esioBeKa
TexHuueckne YCTpOMCTBA: pblyar, MOABUXHBIA U
5.11 HETOJABMKHBIM OJIOKW, HAKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI CO/leP:KAHUS
paszjiena 3J1eMeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BemecrBa. Macca H  pasMmepbl
' MoJIeKyl.  OIbITBI, IOATBEP)KIAIOLUIME  OCHOBHBIE
10JIOKEHUSI MOJIEKYIISIPHOKUHETUYECKON TEOPUH
Mogenu  TBEPAOro, JKUAKONO U Ta3000pa3HOro
6.2 COCTOsIHMM BemecTBa. Kpucramimyeckue u amopdHbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHOKUHETHUECKON
6
Teopuun
6.4 CMauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TeroBoe paciIMpeHue U cxKaTue
66 Temnepatypa. CBsi3b TeMIepaTrypbl CO CKOPOCTbIO
' TEIUIOBOTO JIBMKEHUS YaCTHULL
67 Buytpennss sueprus. CriocoObl H3BMEHEHUsI BHYTPEHHEN
. SHEpPruu: TeIionepeaaya U CoBepIleHne paboThl
68 Bunel temonepenayn: TEMIONPOBOJHOCTh, KOHBEKIHS,
. U3ITy4yeHue
6.9 KomnuectBo  TemnoTel.  YaenpHas — TEIIIOEMKOCTh




BCIICCTBA

TemiooOMeH M TEIIOBOE pPaBHOBECHE. Y paBHEHUE

6.10
TEIUIOBOTO OanmaHca
611 [InaBneHue u oTBEpIeBaHNE KPUCTATUIMUYCCKUX BEIICCTB.
. VY ienpHas TEioTa niaBJIeHUs
[TapooGpa3zoBanue u  KoHAcHcamus.  Vcmapenwue.
610 Kunenue. VYaenbHas  Ttemiota mapooOpa3oBaHUSL.
. 3aBUCHMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus ToIMBa. Y 1eJabHas TEII0Ta CrOpaHus
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTATElNs. TeIIOBbIC JBUTATENM M 3alluTa
OKpY>Karollen cpeibl
3aK0H COXpaHEHUs U MPEBPAIICHUS YHEPTUH B TETUIOBBIX
6.16
rporeccax
[IpakTrueckue pabOThI:
OnbIThHI o oOHapyKEHHUIO JIEHCTBUS CUII
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITl TIO BBIPAIIMBAHUIO KPUCTAIIOB TMOBAPEHHOM
COJIM WJIU caxapa.
OneITHI 110 HAOIIOJIEHUIO TETIOBOTO PACHIUPEHUS Ta30B,
KUJKOCTEN U TBEPBIX TEIL.
Ornpezenenue naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
6.17 OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTBH JIABJICHHS

BO3/lyXa OT €ro 00bEMa U HArpEeBaHUS WIH OXJIKICHUS.
[IpoBepka rumoTe3pl JMHEHHOW 3aBHCUMOCTH JIJTMHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TEeMIIepaTyphl.

HaGmonenne w3MeHeHUs BHYTPEHHEW JHEpPIHH Teja B
pe3ynbTate Terionepeaadn U paboThl BHEITHUX CHUII.
UccnenoBanue siBjeHUsT TETUIOOOMEHA MTPU CMEIIMBAHUHT

XOJIOTHOW U rOpsiYer BOJBI.




6.18

OHpGI[eJIeHI/Ie KOJIN4YCCTBa  TCILJIOTHI, MOJIYYCHHOTO
BOJIOM NpU TEIUNIOOOMEHE € HArpeThiM METAJUINYECKUM
LMIAHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.
HccnenoBanue mpouecca UCIapeHus.

OmnpeneneHne OTHOCUTENILHON BIaKHOCTH BO3/yXa.

OmnpeneneHue yaeabHON TEIIOTH TUTABJICHHUS JIbJIA.

dusnyeckue SBJICHUS B MPHPOJC: IOBEPXHOCTHOE
HATSOKCHHWE W KAaNWULIPHBIC SIBICHHUS B IPHPOJE,
KpHCTAJUIBI B TIpupoje, uainydenue ColHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3BI; 00pa30BaHUE POCHI, TYMaHa,

HHCA, CHCTra.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IPUMEpHI
WCIIOJIb30BAaHUS KPUCTAIIOB, JKHJIKOCTHBIA TEPMOMETD,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETPBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. JBa poja 3JeKTPUUECKUX 3apsiioB
BsaumopneiictBue 3apsbkeHHbIX Ten.  3akoH  Kymona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3apsI/I0B M PACCTOSHUS MEKIY TEJIaMH)
Onexrpuueckoe nose. Hanpssk€HHOCTh 3JEKTPUUECKOTO

7.3 nosid. [IpyHIMI cynepno3uuuy 3JIEKTPUYECKUX MOJIEH
(Ha KaUeCTBEHHOM YPOBHE)
Hocurtenu »siexTpuueckux 3apsaoB. OJIeMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. llpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

76 ONEeKTpUYECKU  TOK.  YCIOBHS  CYIIECTBOBAHMS

. NEKTPUYECKOT0 TOKa. ICTOUHMKH TOCTOSTHHOTO TOKA
7.7 HevictBust IIEKTPUIECKOTO TOKa (TerioBoe,




XUMHAYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUOKOCTAX U ra3ax

Onexktpuueckas uenb. Cwia TOKa. OIEKTPUUECKOE

7.8

HanpsHKeHUe

CornpoTuBieHue MIPOBOJIHUKA. VY nensHOE
7.9

COIIPOTUBJICHHUE BELIECTBA
7.10 3akoH OMa a1 yyacTKa Lenu

[TocnenoBarenbHOE W MapajIeIbHOE  COCJIUHEHUE
7.11

MIPOBOIHUKOB

Pabota ¥ MOIIHOCTH SJIEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyinsa — Jlenna

DNEeKTPUYECKHE IEeNH M IOTPEOUTENN 3ICKTPUUECCKOM
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

IlocTtossable MarHuThel. B3aumonelcTBUE NOCTOSHHEBIX
7.14

MAarHuToB

MarugutHoe mose. Mar"uTHoe IMoje 3eMIIM U €ro
7.15

3HAUeHHE I )KU3HU Ha 3eMile

OmneiT Opcrena. MaruutHoe 1oJie 3JIeKTPUYECKOTO TOKa.
7.16

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOIO TOJISI Ha MPOBOAHUK C TOKOM.

DNeKTpOABUTATENIb MOCTOSSHHOTO TOKa. Vcmons3oBaHue
7.17

3JEKTPOJIBUTaTeNel B TEXHUYECKHX YCTPOMCTBaX M Ha

TpaHCIopTe

OTIBITH ®dapanes. SIBnenue 3JIEKTPOMArHUTHOMN
7.18

naaykiuu. [Ipasumno Jlenna

DIEeKTpOTeHePaTop. Croco0mr MOJTYYCHUS
7.19 3JIEKTPUUECKON SHEPIUH. DNEeKTpOCTaHIUU Ha

BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTudeckue pabOTHI:

OnbITHl 0 HAOTIOJCHUIO DIIEKTPU3AIUMU TNl HHIYKIUEH
7.20

U IIPU CONPUKOCHOBEHHH.

UccnenoBanue nA€MCTBHS DJIEKTPUYECKOrO OIS  Ha




MMPOBOAHUKU U JUIJICKTPUKHU.

COopka ® mpoBepKa pabOTHl dIEKTPUUYECKON IIETH
MOCTOSTHHOTO TOKa.

W3mepenue u peryanpoBaHue CHITbI TOKA.

H3MepeHue u peryampoBaHue HaPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYILETO Yepe3
PE3UCTOp, OT COMPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTOpE.

OHBITBI, ACMOHCTpHUPYIOIIUC 3aBUCHUMOCTH
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TJIOIIAN MTONEPEYHOr0 CEYCHUS U MaTepuaa.
[IpoBepka mpaBuia CIOXEHHS HANPSHKEHUA  TIpU
IIOCJIEZIOBATEIbHOM ~ COEIMHEHUH JIBYX pE3UCTOPOB.
[IpoBepka mpaBuiia A CHIbI TOKA MPHU MapajlieIbHOM
coeMHeHUM  pe3uctopoB.  OmpeneneHue  pabOThI
NEKTPUYECKOTO TOKa, HIYLIEro 4Yepe3 Ppe3UucTop.
OnpeneneHue  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BbIJIEJIsIEMOl Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, UAYLIEr0 4Yepe3 JaMIIOYKY, OT HAMpsKEHHS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MargsuTHOI'O B3aI/IMO)1€I\/'ICTBI/I$I IIOCTOSAHHBIX MAarHuUTOB.
W3yueHne MarHUTHOTO T0JIsl TOCTOSIHHBIX MarHUTOB MPH
ux oOwvenuHeHMM U pazgeneHud. HccnenoBanue
JeMCTBUS AIIEKTPUUYECKOTO TOKA Ha MAarHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
BSaHMOHCﬁCTBHH KaTymlKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBleHHs ToKa B KaTymke. l3yuyenue

JIECTBUS MarHUTHOTO MOJS Ha MIpOBOAHUK C TOKOM.

Koncrpynposanue 54 U3y4YeHUE paboThI
3IIEKTPOJIBUTATES. N3mepenne KII/
3JIEKTPOJABUTATEIILHON YCTaHOBKH. OnbIThI o

HNCCIICOIOBAaHHUIO ABJICHUSA 3HCKTpOMaFHHTHOf/'I HHAYKIOWH:

HUCCICIOBAaHUC W3MCHCHHI 3HAYCHHUS U HaITpaBJICHUA




WHAYKIIMOHHOT'O TOKa

7.21

7.22

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBIICHUS B  arMmocdepe, DOICKTPHUECTBO  JKUBBIX
OpraHM3MOB, MarHWTHOE ToJje 3eMiiu, Apeld MmoCcoB,
POJIb MAarHUTHOTO TOJISA JJI KU3HU HA 3emiie, OJISIPHOE

CHUAHUC

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, amIepMeTp,
BOJIBTMETP, PEOCTAT, CUETUUK DJICKTPUUECKOH 3HEPrHH,
JJIEKTPOOCBETUTENIbHBIE  MPUOOPBI,  HArpeBaTeNIbHbIC
ANEKTPONPUOOPEI (mpumepsr), JJIEKTPUYECKUE
[IPEJOXPAHUTENIH, 3JIEKTPOMArHUuT, 3JIEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, rCHCPATOp NOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kox snemenra [IpoBepsieMble 3I€MEHTHI COACPKAHUS
paszzena
MEXAHUWUYECKUE SBJIEHUA
g1 Mexanuueckoe JBIKeHUE. MarepuanpHas —TOYKa.
' Cucrema orcuéra

8.2 OTHOCUTETHPHOCTh MEXAaHUUYECKOTO JIBHIKCHHS

8.3 PaBHOMepHOE NPSIMOTMHENHOE IBUKEHUE
###Par###HepaBHOMEpHOE TIPSIMOJIMHEMHOE JBUKEHUE.

8.4 CpenHsis u  MrHOBEHHas CKOpPOCTb Tela IpH

q HEPaBHOMEPHOM J[BUKCHHUH
a5 Yckopenue. PaBHOYCKOpEHHOE MIPSAMOJIMHEMHOE
' JIBUKCHUEC

8.6 ###Par###CBoO01HOE agenue. OnbIThl [ amues
##HtPar#H##PaBHOMepHOE JIBIDKEHUE [0 OKPYHOCTH.

8.7 Ileprion u yactora obparienus. JIuHelHas U yrioBas
ckopocTH. LleHTpocTpeMuTEeIbHOE YCKOPCHHE

8.8 [Tepssiii 3ak0oH HproTOHA

8.9 Bropoii 3akon HetoToHa




8.10

Tperuii 3akon HeroToHa

8.11 #HH##Par##H# [puHIIUIT Cynepro3UIIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 #H##Par##H#Cuna TpeHus: cuila TPEHUS CKOJIbXKEHUS,
' CHUJIa TPEHHUS [TOKOSI, IPYTHE BUJIbI TPEHUS
S 14 H###ParfH##Cila  TSOKECTM W 3aKOH  BCEMHUPHOI'O
' TATOTEHUA. Y CKOPEHHE CBOOOAHOTO NMajieHUs
%15 JBuwxenne  muaHer  Bokpyr  Comnma.  IlepBas
' KOCMMUecKasi CKopocTb. HeBecoMocTh 1 neperpys3ku
S 16 PaBHOBeCcHe MaTeprabHOM TOYKU. AOCOIFOTHO TBEPOE
' TEJ0
S 17 #i#HtPar#HH#PaBHoBecue TBEPIOro Tena ¢ 3aKperIEHHOU
' OCbl0 BpaleHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenne nmmnynsca. MIMnynbce cuibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 HiHPar#HH#PeakTuBHOE ABM)KEHUE
8.21 Mexanudeckasi paboTa U MOITHOCTb
822 Pabora cun Ttsbkectu, ynpyroctd, TpeHus. CBsi3b
' SHEpPruu u paboTbl
823 [loreHumanpHass dSHEprus Tena, MNOMHATOTO  HAJ
. MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTenunanpHas 3HEPTUs CKATON MPYKUHbI
g 25 ###Par###Kunetnueckas ~ sHeprusi.  Teopema o
' KMHETUYECKOW SHEPTUU
8.26 HiHPar#H##3aKoH coXpaHEeHUS! MEXaHUYECKOW SHEPTUU
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJBXEHHs Opycka
WIM JIBWJKEHUS IIapuKa I10 HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHne yCcKOpeHUsl Teia MpU PaBHOYCKOPEHHOM
8.27 NBIDKEHHUH 110 HAKJIOHHOU IIOCKOCTH.

UccnegoBanue 3aBUCUMOCTA NYTHU OT BPEMEHHU NpPHU
PaBHOYCKOPEHHOM JIBIKEHHH 0€3 HadaJbHON CKOPOCTH.
[IpoBepka rHUMOTE3Bl: €CIM TPU PABHOYCKOPEHHOM

JABHXCHUU 0e3 HavalbHOU CKOPOCTH IIYTH OTHOCATCA




KaK psAl HEUYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CWIbl HOpManbHOro naBieHus. OmnpeneneHue
KodpuuMueHTa TpeHHus CcKoilbxkeHus. OnpeneneHue
KECTKOCTU MpyxkuHbl. OmnpeneneHue padOTHl CHUIIBI
TPEHUS TpU PABHOMEPHOM JBWKEHMM Tejla IO
TOPU30HTAILHON MoBepxHOCTH. OmnpeneneHue padbOTHI
CWJIBl  YOpPYrocTh  Ipu  HoabéMe  Ipysa ¢
HCIIOJIb30BAHUEM  HEMOJBMKHOIO M MOJBUKHOIO

OJIOKOB

dusznueckue SIBICHUS B IMpupoAC: IPUIUBBI U OTJIMUBEI,

8.28 nBukeHue 1uiaHeT COJIHEYHOM CHUCTEMBl, pEeaKTHBHOE
JBMDKCHUE JKUBBIX OPTaHU3MOB
820 TexHudyeckue  ycTpoWcTBa:  CIHMIOMETp,  JATYUKU

IIOJIO’KEHUSI, PACCTOSIHUA U YCKOPEHUsI, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JBHXXCHUC. OCHOBHBIE XapaKTCPHUCTUKHU

> KOJIeOaHUM: TIepro/I, YaCTOTa, aMILIUTY/1a
97 Maremarnueckuit U IIPY’KWHHBIN MasITHUKHU.
' [IpeBpartieHre sHEPrUx Npu KoJaedaTeIbHOM JBHKEHUH
93 3aryxaromue KoyiebaHusi. BbIHyXJeHHbIE KoieOaHMs.
' Pesonanc
Mexannueckre BosiHbI. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHbIE M MOnEpeyHbIe BOJHBL. J[IMHA BOJIHBI U
' CKOpOCTb €€ pacrnpocTpaHeHUsl. MeXaHN4eCKHUE BOJIHBI B
TBEPIOM TeJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. I'pomKoCTb 1 BbICOTa 3ByKa. OTpa)keHUe 3ByKa
9.6 WNHudpa3Byk u yapTpa3Byk
[IpakTuueckue padbOTHI:
OmnpeneneHue 4acToThl W Iepuoja  KosebaHui
97 MaTeMaTHYeCKOro MasiTHUKA.

OHpe)lCJICHI/IC YaCTOThI n nepuoaga KOJIeOaHMH
IMPYXUHHOI'O MasiTHUKaA

HccnegoBanne 3aBUCHMOCTH nepuona KoJieOaHM




MIOABEIIEHHOT0O K HWUTH Ipy3a OT J[UIMHBI HHWTH.
HccnenoBanne 3aBUCUMOCTH — Iepuoja  KoJjeOaHHi
IPYKMHHOIO MasTHMKa OT Macchl rpysa. IIpoBepka
HE3aBHUCUMOCTH nepuosa Kosie0aHui rpysa,
IOJIBEICHHOIO K HHUTHU, OT MAacChl I'py3a U JKECTKOCTH
npyXuHsl. I3Mepenue yckopeHus cBOOOIHOTO MaieHUs
®du3nyecKue SBICHUSI B IPUPOJE: BOCIHPUITHE 3BYKOB
9.8 J)KUBOTHBIMH, 3EMJICTPACCHUE, CEUCMUYECKHE BOJIHBI,
LIYHAMH, X0
9.9 TexHudeckue yCTpOMCTBA: 3XOJIOT, HCIIOIb30BAHUE
' yIBTpa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI
101 ONEKTPOMarHuTHOE IoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.
' CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 31eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMaruuTHas npupoja csera. CKOpOCTb CBeETa.
' BonHoBEIE cBOlCTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWCTB  3JEKTPOMAarHUTHBIX BOJH C
MIOMOIIIbI0 MOOMIIBHOTO Telle(hoHa
duznyeckue SABICHUS B MPHUPOAE: OHUOIOrHYECKOe
10.5 JeicTBre BUJUMOTO, yIbTPauOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUI
10.6 Texnuueckue YCTpOMCTBA: UCIIOJIb30BAaHUE
' AJIEKTPOMAarHUTHBIX BOJIH AJI1 COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
11.1 JlyueBas mognenb cBeta. ICTOYHUKHM CBETa
11.2 [IpsimonnHENHOE pacpOCTpaHEHHUE CBETA
113 OTtpaxenue cBera. [Imockoe 3epkano. 3aKOH OTpaKEHUS
11 . cBeTa
114 [Ipenomsienne cBera. 3aKOH IIPEJIOMIIEHHS CBETa.
' [TosnHOE BHYTpEHHEE OTpaKEHHE CBETa
11.5 JInnza. Xop jrydeii B INH3E
11.6 Onrtuueckast cucrema ¢oroannapara, MHKPOCKONa M




TCJICCKOIIa

I'maz kak onTuueckas cucrema. biau3opykocth U

11.7
JAJIbHO30PKOCTh
11.8 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnosxeHue cieKTpajabHBIX IIBETOB. Jlucnepcus ceTa
[IpakTuueckue pabOTHI:
H#iPar#H##lccnenoBanue 3aBUCUMOCTH yria
OTpaXeHUs CBETOBOTO JIy4ya OT YyIJIia MaJeHHUs.
#HH#HPar##l13yueHne  XapakTepUCTHK  W300payKeHHs
IpeaMeTa B IIOCKOM 3epKalie.
H#i##Par#H##lccnenoBanue 3aBUCUMOCTH yria
MIPEIOMIICHUSI CBETOBOTO Jiyda OT yIJia MajJeHus Ha
119 TPAaHMIIE «BO3IYX — CTEKIIO».
' ##HtPar#Ht#lonyuenue u300pakeHUH C  MTOMOIUIBIO
coOUparoIe TUH3HI.
##HtPartH##Onpenenenre  (OKYCHOTO pPACCTOSIHUSL U
ONITUYECKOH CHIIBI COOMPAFOIIEH JTUH3BI.
H#H#HPar#H##0ONbITElL IO pa3ioXKeHHI0 OeIoro cBera B
CIIEKTD.
#H##HPar###ONBITHL 110 BOCHPHUSTHIO IIBETA MPEIMETOB
MIpHU UX HAOJIIOJEHUH Yepe3 LIBETOBbIE (PUIIBTPHI
®dusnueckue sBieHUs B mpupoje: 3atMeHus CoiHia u
11.10 JlyHbl, 1IBE€Ta TEJ, ONTHUYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
T TexHuueckue YCTpOMCTBA: OYKH, MEPUCKOIIL,
' (dboToanmapar, ONTHIECKHUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHU A
121 Oneitel Pezepdopna u mimanerapHass MoOJenb aToma.
' Mogens aroma bopa
Hcnyckanve W morjoiieHue cBera aTtoMoM. KBaHTBHI
12 12.2
JInnelyaTele CIIEKTPHI
12.3 PaguoakTuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3TydeHHUs
14 Crpoenue aromHoro snpa. HykiioHHas Mozelnb

aTOMHOTO siapa. M30Tomnsl




PapnoaktuBubie mnpeBpamieHus. [lepuon momypacmana

12.5
aTOMHBIX S7EP
126 SAnepHble peakuuy. 3aKOHBI COXPAHEHUs 3apsiiOBOrO U
' MacCOBOI'0 YUCE
12.7 DHeprus CBsI3U aTOMHBIX s7iep. CBsA3b MACChl U SHEPTUU
128 Peakuuu cunte3a u aenenus saep. VICTOUHUKY SHEPTUH
' ConHua u 38€311
129 Snepnas osHepretuka. JledcTBHE  pagMOAKTUBHBIX
' W3JIy4€HUH Ha )KMBbIE OPTaHU3MBbI
[IpakTuueckue padbOTHI:
Habmronenne CIUIOMIHBIX M JUHEHYaThIX CIIEKTPOB
1210 U3JIy4EeHUsl.
HccnenoBanue TpPEeKOB: U3MEPEHHE SHEPTrUU YACTHULIBI
10 TOPMO3HOMY TyTH (110 (hoTOTpadusiM).
N3mepenue pagroaktuBHoro ¢poHa
®dusnueckue SBICHUS B MPUPOJAE: €CTECTBEHHBIH
PaaMOaKTUBHbBIN ¢om, KOCMHYECKHE Ty4H,
12.11 PaaMOAKTUBHOE H3JIYyYEHUE MPUPOJHBIX MHHEPAJIOB,
JCHCTBHE PAJMOAKTUBHBIX W3JIy4YEeHUH HAa OpPraHU3M
YeJnoBeKa
121 Texnuyeckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaJIbHBIN JO3UMETp, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAydyHOMl  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
M TO03HAaBa€MOCTH SBJIICHUH MPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremooOpasymoomeidl poaun (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOruid, 00 3BOJIOLUU
(UBUYECKUX 3HAHMM U WX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIJIAJE POCCHUICKUX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHUJAX MaTepuu (BEIIECTBO M IIOJE), O JBM)KEHUHU KakK
crocobe CyIecTBOBaHUsI MaTePUU, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIECTBA, O (M3MYECKOH CYIIHOCTH SBJICHUH MPUPOJIBI
(MexaHI/I‘-IeCKI/IX, TCIIJIOBBIX, OJOJICKTPOMAarouTHBIX U KBaHTOBI)IX);
YMEHHE Pa3Inyarh SBICHUS [0 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpyxXaromieM MHPE, BbBIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBAaMM MOHSITHMNHOTO arIapara U CHUMBOJIMYECKOI'O
sA3bIKa (1)I/I3I/IKI/I U HUCIIOJIb30OBAHHEC HX IJId PCIICHUA y‘I€6HBIX 3aaa4,
YMCHHUE XapaKTCpU30BaATb CBOMCTBA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHue OnuChIBaTh HN3YUCHHBIC CBOICTBA T€Il U (1)H3I/II-ICCKI/IC SABJICHUA,

UCTIONB3Ys PU3UIECKUE BETUIHHBI

Brnanenne ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YYETOM
coOrofieHHsI MpaBuiI 0E30MacHOTrO Tpynaa: HaOMoIeHUE (PUINIECKUX
SIBIICHUM

YMEHHE CaMOCTOSATEIbHO COOMpATh JKCIEPHUMEHTAIbHYI0 YCTAaHOBKY

W3 JaHHOTO Habopa 0OOpYyIOBaHMS MO WHCTPYKIIUH, OMUCHIBATH XOJI




OMBITA U 3aIMCHIBATh €r0 Pe3ybTaThl, ((OPMYIUPOBATH BBIBOBI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHHUH (PU3MUECKUX BEITHMUNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY 110 HMHCTPYKIUH, BBIYUCIATH
3HA4YeHUE BEJIMYMHBI U AHAJIU3HUPOBATh IOJYYEHHBIE PE3YJIbTaThl C
y4€TOM 3aJaHHON ITOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAJIbHYI0 YCTAaHOBKY H
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKUUH,  IPEICTABIATH
MOJTyYCHHBIE 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl U
rpaMKOB, yYUTHIBATh IOIPELIHOCTH, JIEJIaTh BHIBOJIBI 10 PE3YJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MUYECKMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX IS

00BsicCHEHUS PU3NYECKUX ITPOLIECCOB

YMeHne oOBACHATh (PU3MUECKHE TPOIECCHl U CBOMCTBA TN, B TOM
4yycji€ W B KOHTEKCTE CUTyallUld INPAaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIITH IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPON Ha U3y4EHHbIE CBOIMCTBA (PU3NUECKUX

SIBJICHHH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIN

VYMenne pemarh pacu€TtHble 3amaun (Ha Oaze 2 — 3 ypaBHEHHUN),
UCTIONB3YS 3aKOHBI W (popMysbl, CBsA3BIBaOIINME (PHU3UUECKHE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOoOXOIUMBIE ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHBIE JaHHEIE,
MMpOBOANTH pvaéTI)I N OOCHUBATH PCATUCTUYHOCTHL IIOJIYUCHHOI'O
3HaueHUs (PU3MUECKOI BETMUYMHBI, YMEHUE OMPEIENATh pa3MEepHOCTh

(bu3nYeCcKOil BETNYHMHBI, TOTYYEHHOMN NpU PELICHUH 331a4U

YMmenune XapaKTCPpU30BaThb  IMMPHUHIMIIbI HeﬁCTBHSI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO MX OIMMMCAHUIO, UCIIOJB3Yys 3HAHUA O
CBOMCTBaX (I)I/IBI/I"ICCKI/IX SBICHUH U HCO6XOI[I/IMBIC (I)I/ISI/I‘-ICCKI/IC

3aKOHOMEPHOCTHU




10

VYMeHHE UCHONb30BaTh 3HAaHUS O (UBHYECKUX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111 oOecreyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHUS 3/I0pOBbSI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAloIIeH cpene; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHUHA (PHU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OneiT moMCKa, NpeoOpa3oBaHUs U MpPEACTaBICHUS HHPOpPMAIU
(U3HYECKOTO COJEpKaHUS C HCIOJB30BaHUEM HH()OPMAIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WHQOpPMAIIMM HA OCHOBE UMECIONIMXCA 3HAHUA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATypy
(bU3MYECKOTO CONEp)KaHUs, CIIPABOYHbIE MaTepuajbl, PECYpChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIPeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJBKHMX UCTOYHHUKOB




HEPEYEHb 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA

O3 11O PU3UKE
Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanbHas Touka. Cucrema OTCuéTta.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE u HepaBHOMepHOe ABmxeHHe. Cpensss ckopocTs. Dopmyiia
1.2 JUTSL BRIYMCTICHUS CPEAHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TPAMONMHENHOE IBU)KEHUE. 3aBUCUMOCTb KOOPIMHATHI TEla
OT BPEMEHH B CIIy4ae paBHOMEPHOT'O IIPSIMOJIMHEMHOTO IBUKCHHUS:
13 x(t)=x,+vt
I'paduku 3aBUCMMOCTH OT BPEMEHM JUISl MPOEKIMHU CKOPOCTH, HPOEKIMU
[epeMEeIIEHs,, IyTH, KOOPAUHATHl IPU PaBHOMEPHOM MPSMOJIMHEHHOM
JBUKCHUH
3aBHCHUMOCTh KOOpPAMHATHI TEJla OT BPEMEHH B ClIy4ae PaBHOYCKOPEHHOI'O
MPSIMOJIMHEIHOTO JIBUKEHMUSL:
2
Sl =v,, #1+a,* ;
2
@opMmysbl Ui MPOEKIHUH MEPEMENIEHUs, MPOEKIUU CKOPOCTH U MPOEKLIHH
YCKOpPEHUS NIPU PAaBHOYCKOPEHHOM INPSMOJIMHENHOM JBUKCHHUM:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U_r('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'pacduku 3aBUCHMOCTH OT BpEMEHHU JUIsl MPOEKLUU YCKOPEHUs, MPOEKIHUU
CKOPOCTH, MPOEKLIUU MEPEMELICHUS, KOOPAUHATHI IPU PaBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH
CBobognoe manenue. dopmynbl, onuckiBaronire cBoOOJHOE NaJCHUE Tena
s M0 BEpTUKAIN (ABM)KEHHE TeJla BHU3 WJIM BBEPX OTHOCHTEIHHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHU MJi NPOEKLIHUU YCKOPEHWS,

MNpOCKIHUU CKOPOCTU W KOOPAUHATHI IIPpU CBO60I[HOM nmaacHuu TCjIa I10




BEPTHUKAIN

CKOpOoCTh PaBHOMEPHOTO BHIKCHHUsS Tejda MO OKpYyXHOcTH. Hampapnenue
CKOPOCTH.

dopmya Ui BBIYMCICHUS CKOPOCTH Yepe3 paguyCc OKPY)KHOCTH M MEPUO/T
oOpareHus:

2R
T

LentpoctpemutenbHoe yckopenue. HampapieHue HEHTPOCTPEMHUTENBHOTO

16 yckopeHus. @opMyiia U1l BBIYMCICHUS] YCKOPEHUS:
2
a. — L
R
®opmyia, cBsI3bIBatOLIas NEPUOJ U 4YaCTOTY OOpalEHUS:
1
1.' _—
T
Macca. ITnotHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue cuil
1.9 SBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHIIBI,
JIEWCTBYIOIIEH HA TEJIO
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F 21~ _Fl—>2
12 Tpenue 1nokos U TpeHUe CKOJbKeHMs. Dopmyrna Mg BBIYUCICHUS MOIYJIS

CHJIBI TPCHUSA CKOJIBXKCHUS:




Frpzu-;‘ﬁ.r

Hedopmarus tena. Ynpyrue um Heynpyrue nedopmanuu. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

L13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
F_cG. my -iﬂz
R
Cuna 1spxecTd. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
114 dopMyna Juisi BBIMUCICHUS! CHIIBI TSHKECTU BOJIM3M TMOBEPXHOCTH 3emiu: F =
mg.
JIBmxenue manet Bokpyr Comnnna. [lepBas kocMuueckast CKOpOCTb.
HesecomocTs u neperpysku
Nwmnynbe Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
1.15 p=mo
Nmnynbe cuctemsl Ten. M3menenne umiynbsca. IMIynbe CUIIbl
3aKOH COXpaHEHMs UMITYJIbCA I 3aMKHYTOM CHCTEMBI Te:
1.16 p=myUy +m, U, =const
PeakTuBHOE nBUXKEHUE
Mexanunueckas padota. @opmyra aJisi BHIYUCICHUS paOOThI CUJTBI:
A=Fscosa
MexaHnyeckast MOUTHOCTb:
1.17
=24
I
Kunerndeckas n moTeHImanpHas sHeprus. Gopmyina 71t BEIYHCICHUS
- KMHETUYECKON YHEPruu:




Teopema 0 kuHETHYECKOU HEpPTrUr. DopmMyria AJisl BEIYUCICHUS
HOTCHHH&HLHOﬁ OHCPIUU TCJid, MIOAHATOIO

Hag 3eMIIE:

E,= mgh

Mexanngeckast OHEpPIus:

E=E;.+E »

1.19 3aKOH COXpaHEHMsI MEXaHUUECKOM 3Heprun. Popmyra s 3aK0Ha
COXpaHEHUs MEXaHUYECKON PHEPIrUU B OTCYTCTBUE CHII TpeHUs: £ = const.
[IpeBparteHne MeEXaHUUYECKON IHEPTUU MTPU HATUYUU CUJIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO0» MEXAHUKH.

Poruar. Momenr cunbl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0

1.20
[TonBwxHbIM 1 HenoABWKHBINH 0s10ku. KII/] mpocThix MexaHH3MOB,
n= AHM-E&H&H

A‘S&TI:E"IBEEHH
JlaBiieHure TBEPAOTO TENa.
dopmyna 1715 BBIYUCIEHUS JaBJIEHUs TBEPAOIO TeNa:
_F
P= Ch

191 JaBnenue raza. ATMocepHoe JaBlieHHeE.

' I'unpocraTuueckoe AaBlieHUE BHYTPH KUKOCTH.
dopmyna 171 BBIYUCIIEHUS JaBJIECHNS BHYTPU KHUIKOCTH:
P=pgh+Pn,

1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna Uil ONPEAECIECHHS BBITAIKHUBAIOIIEH CHIIBI,

123 JIEWCTBYIOIIEH HA TEJIO, TOTPYXKEHHOE B )KUAKOCTh HIIH Ia3:

F_jlm_ =pgV




VcaoBue nnaBanus tena. [lnaBanue CyAOB U BO3AYXOILIaBaHUEC

1.24

Mexannyeckue KojieOaHUs. AMIUIMTYAQ, TEPUOJ W YacToTa KOJIeOaHUH.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJ KOJICOAHUI:

1.25

1.26

1.27

1.28

MaremaTuueckuii M NPYKUHHBIA MaATHUKH. [IpeBpailieHre SHEpruud mnpu

KoJIeOaTeIbHOM JIBUXKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3oHanc

Mexanuyeckue BOJHBI. [Ipoa0JIbHBIE U MTONIEPEYHbIE BOJIHBL. [[11MHa BOJHBI U

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

L=v-T

3Byk. 'poMKoCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOI BOJIHBI Ha TPaHUIIE

nByx cpell. MHdpa3Byk U yapTpa3ByK

1.29

1.30

IIpakmuyeckue pabomul

N3Mepenne cpeaHel MIIOTHOCTU BEIIECTBA; apXUMEAOBOM CHUJIbI; KECTKOCTH
IPY>XKUHBL; KO3((UIIMEHTA TPEHUS CKOJIbXKEHUS; Pa0OThI CUIIbI TPEHUS, CUJIIbI
VIIPYTOCTH; CPEAHEN CKOPOCTHU JBMKEHUS OpYyCKa M0 HaKJIOHHOM IJIOCKOCTH;
YCKOpeHusi Opycka Ipu JBMKEHUH MO HAKIOHHOM MJIOCKOCTH; YacTOThl U
nepuofa KojieOaHMM MaTeMaTHYeCKOro MAasTHUKA; 4acTOThl U IepHoia
Kone0aHUi MPYXKMHHOTO MAasTHUKA; MOMEHTA CHJIbI, JIEHCTBYIOIIETO Ha
pplyar; paboThl CHUJIBI YINPYrocTH MpU MOABEME Tpy3a C IOMOILBIO
HETOJBI)KHOTO 0JioKa; paboThl CHJIBI YHOPYrocTH NpU MOABEME Ipy3a ¢
IIOMOIIBIO TTOJABHKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXMMEJOBOM CHIIBI OT 00b&Ma MOrpykEHHON
YacTU Tejla U OT IJIOTHOCTH KHMJIKOCTH; HE3aBHUCHUMOCTH BbITAJIKMBAIOIIEH
CWJIBI OT MAacchl Te€Jla; CWJIbI TPEHHUS CKOJBXEHHS OT CHJIbI HOPMAaJIbHOTO
J@ABJIEHUS M OT poAa NOBEPXHOCTH; CHJIbI YIPYTOCTH, BO3HHUKAKOIIEH B
Npy)XHHE, OT CTENeHH AedopMai NpyKUHBI; YCKOpEeHHsl Opycka OT yria
HaKJIOHa HampapBisiolel; mnepuoga (YacToThl) KoyeOaHUI HUTSHOTO
MasiTHUKA OT JUIMHBI HUTH; Nepuoja KoieOaHui MpYyKHHHOTO MasTHUKA OT
Macchbl Ipy3a M JKECTKOCTH TPYKUHBI, HCCIENOBAHME HE3aBUCUMOCTH
nepuosia KosiebaHWH HUTSHOIO MasTHHKAa OT Macchl rpys3a. IIpoepka

YCJIOBUs PABHOBECHUSA pblUara

Dusuueckue s6NEHUA 8 I’lpMpOOQ.' NpuUMEpPbl ABHXXCHUA C PA3JINYHBIMH




CKOPOCTSMM B KMBOW M HEXKHBOW MNpPUPOJE, NECUCTBUE CWIbI TPEHUS B
npupoac M TCEXHHUKE, MNMPUIMBBI U OTJIIHMBBI, ABHXXCHHUC ILIAHCT ConHeyHon
CUCTEMbI, PEaKTUBHOE JBI)KEHHUE KHUBBIX OpPraHU3MOB, pblYarud B Teje
YeNloBeKa, BIUSHUE aTMOC(HEPHOTo JIaBJICHHS Ha )KHBOW OpraHU3M, TIaBaHHE
pBIO, BOCHpPHUSATHE 3BYKOB J>KMBOTHBIMHU, 3EMJIETPSACEHHUE, CEUCMUYECKUE
BOJIHBI, HYHaAMH, 3X0O

Texnuueckue ycmpoucmea. CIIMJOMETp, JaTUUKU NOJIOKEHUS, PACCTOSHUS U
YCKOpEHUs, IUHAMOMETp, TMOAIIMIHUKYA, PaKeThl, pblYar, MOJBIKHBIM U

HGHO[[BI/DKHLII;'I 6HOKI/I, HaKJIOHHAA IJIOCKOCTb, IMPOCTHIC MCXAaHU3MbI B 6BITy,

13l COOOIIAIOIIUECS COCY/IbI, YCTPOUCTBO BOJONPOBO/IA, THAPABIMUYECKUN TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMETp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOpUU CTPOCHUS

2.1 BemiecTBa. Mojenu TBEPAOTO, JKUIKOTO U Tra3000pa3HOTO COCTOSTHHMA
BemectBa. Kpucrammmdeckue u amopdHbIie Tena

55 JBxenue wuactuil BemecTBa. CBsI3b CKOPOCTH JBM)KCHHS YaCTUIl C

' TeMreparypoil. bpoynosckoe aBmxenue, iupdys3us

2.3 CmauuBaHUE M KallWJUISIPHBIE SIBJICHUS

24 TeruioBoe paciiupeHue u cxxaTue

2.5 TerioBoe paBHOBECHE

"6 Buyrtpennss sneprus. PabGora u Temonepenaya Kak CrocoObl M3MEHEHUS

. BHYTPEHHEHN SHEpruun

2.7 Buapl Tenionepenaun: TemIonpoBOIHOCTh, KOHBEKIIMS, U3TyUEHUE
HarpeBanue wu oxnaxaeHue Tten. KonudecTBo TEminoThl. Y enbHas
TEIUIOEMKOCTbD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUS SHEPTHH B TETUIOBBIX MpoIleccax. Y paBHEHUE TEIIOBOTO
Oananca:

2.9
O +0, +..=0

2.10 Ucnapenne u xonaeHcanusi. MI3MeHeHue BHYTPEHHEH SHEPrUU B MpPOIECCE




2.11

2.12

WCTIapeHuss W KOHJAeHcanuu. KumneHue >KUIKOCTH. YenbHas TeIioTa

napooOpazoBauus: L = O/m

BiaxxHocTh BO31yXa

[InaBnenne u Kpucraumsauusd. l3MeHeHHe BHYTpPEHHEH DJSHEpPruM IIpU

IUIABJICHUU U KpUCTaJIJIM3alluu. yI[eJ'IBHaﬂ TCIJIOTA I1JIaBJICHUA:

2.13

2.14

2.15

2.16

BHYTpeHHSISI OHCPIrusa CropaHnusa TOILIMBA. VaennHas TemioTa CropaHus

ToruBa: ¢ = Q/m

[Tpunnuns! padots! Temnosbix asurateneil. KI1/[ reroBoro asuraresns

IIpaxmuueckue pabomul

WN3mepenne  yAenbHOM  TEIJIOEMKOCTH  METAJUIMYECKOTO  LIWJIMHJPA;
KOJMYECTBA TEIUIOThI, IIOJIyUEHHOTrO BOJOH KOMHATHOM TeMIEpaTyphl
(bUKCUpOBaHHONW Macchl, B KOTOPYIO OIYIIEH HarpeTblii MUIUHAP;
KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HarpeThiM IWIMHIPOM, IOCIE OMYCKaHUS
€ro B BOJYy KOMHATHON TEMIIEpaTyphl; OTHOCUTEIBHON BIAKHOCTH BO3/1yXa;
YAETBbHOM  TEIUIOTHl  IUIaBlieHUs Jipjaa. MccienoBaHue  U3MEHEHMS
TEMIIEpPaTyphl BOABI MPU PA3THUHBIX YCIOBHUSX; SBIEHUS TeriooOMeHa MpHu

CMEUIMBAaHNUH XOJIOJHOW U ropsuei BOABL; IpoIecca NCTIapEHUS

Qusuueckue s6leHuUs 6 Npupode: TIOBEPXHOCTHOE HATSDKEHHE U
KaMWUSIpHBIE SIBICHUS B MPHPOJAE, KPHUCTAUIBI B MPHPOJAE, H3ITYUCHHE
Connna, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bl; 0Opa3oBaHHE POCHI,

TyMaHa, HHECA, CHCTa

2.17

Texnuueckue  ycmpoucmea:  KAWUIAPBI, INPUMEPBl  HCIOJIb30BaHUSA
KPUCTAIIOB, >KUAKOCTHBIA TEPMOMETpP, MJATUYUK TEMIIEpaTypbl, TEPMOC,
CHUCTEMa OTOIIEHHUSI JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTOpaHUA

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I${ TCII. I[Ba BHUJIAd SJICKTPUUYCCKUX 3apsA 0B

3.2

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3akoH COXPAHCHUA IJICKTPUYCCKOI'0 3apdaaa




DnekTpuyeckoe mnoisie. Hanpssk€HHOCTH 3iekTpudeckoro moiist. ITpuHumn

34
CYTNEPIIO3UIINH JIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu snexktpuueckux 3apsiaoB. [leficTBHE 3JE€KTpUUYECKOro MOJs Ha
3EeKTpUUecKue 3apsabl. [[pOBOAHUKY U TUAIEKTPUKU
[TocTostHHBIN 3nekTpuyeckuid TOK. JlecTBUs 3iekTpuueckoro Toka. Cuia
Toka. Hanpspxenue.
3.6 I=q/t, U=A4/4
DNEKTPUUECKOE CONIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE CONPOTUBIICHHUE!
3.7 R =pl/S
18 3akon OMa ams yyacTka anekrpudeckoi nenu:/ = U/R
[TocnenoBarenbHOE COETMHEHHUE IPOBOAHUKOB:
1, =1, U=U,+U,; R=R +R,
3.9 [TapannenpHoe coelMHEHNE IPOBOHUKOB PABHOT'O CONPOTUBIICHHUSL:
U=U;:I=1+1; Rzi.
2 2 B
CwmerianHbIe COETMHEHUS TTPOBOTHUKOB
3.10 PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxoynsa — Jlenmna:
3.11 O=I"R-t
310 OneiT Dpcrena. MarHuTHoe Mojie NpsIMOTO NMPOBOJAHHMKA C TOKOM. JIluHuum
MarHUTHON MHIYKITHH
313 MarsHuTHOe TMo0J€ MOCTOSIHHOTO MarHuTta. B3aumonelcTBHE MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO IT0JIS HA IPOBOJHUK C TOKOM
3.15 Omnebrtel @apanes. SABnenne aneKTpoMarHuTHOM HHAYKIMK. [IpaBumno Jlenna
3.16 Ilpakmuueckue pabomol




W3mepenne 5IeKTPUYECKOTO  COMPOTHBICHUS  PE3UCTOPA; MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; PabOTHI AMEKTPHUECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE
(pe3ucropbl, JaMIodka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHUKA;
3aBUCHUMOCTH COIPOTUBICHUS OT JJIMHBI TPOBOJHHUKA, IUIOMIAIU €ro
IIONEPEYHOI0 CEUEHHUS U YJEIbHOIO CONPOTUBIICHUS.

[IpoBepka  mpaBwia  AJii  DJIEKTPUYECKOTO  HAINpPSHKEHUS  TIPH
[IOCJIEZIOBATEIbHOM ~ COEAMHEHWU IIPOBOJHUKOB; IIpaBWia Uil  CHJIBI
ANEKTPUYECKOTO TOKa TMpU MapaJJICIbHOM COECIWHEHUH MPOBOAHHUKOB

(pe3ucTOophbI U JIaMIIOYKa)

DQusuueckue A61eHUs 6 npupode. DIEKTPUUYECKHE SIBICHUS B aTMocdepe,

3.17 ANEKTPUYECTBO JKHUBBIX OpPraHM3MOB, MAarHUTHOE ToJie 3eMild, Jpeid
IIOJIFOCOB, POJIb MArHUTHOT'O TOJIS AJIs1 )KU3HU Ha 3emiie, MOJISIPHOE CUSIHUE
Texuuueckue ycmpoucmea: 3JIEKTPOCKOI, aMIIepMeTp, BOJIBTMETp, peocTar,
CUETUMK IJIEKTPUYECKOM DHEPIUH, AJIEKTPOOCBETUTENIbHBIE IPUOOPHI,

3.18 HarpeBaTelbHbIC AIEKTPONPUOOPHI (mpumepsr), AIIEKTPUYECKUE
[IPEIOXPAaHUTENH, DJIEKTPOMArHUT, 3JEKTPOABUIATENIb I[OCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKA

3.19 DOnekTpoMarHuTHbie BOJHBIL. [1Ikana 351eKTpoMarHuTHBIX BOJIH

3.20 JIyueBas monens ceeta. IIpsMonnHeliHOe pacipOCTpaHEHUE CBETa

3.21 3akoH oTpaxxeHus cBera. [Tnockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIICHHSI CBETA

3.23 JHucnepcus cera

304 Jlunza. Xop nydeit B tunze. okycHoe paccTosiHue TUH3bL. ONTHYECKast CUiia

' muH3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. Onruyeckue mprudopbI
IIpakmuyeckue pabomul
N3mepenune onTuueckoi cuibl coduparoieil JMH3bL; (POKYCHOTO pPacCTOSHUS
cobupatomieid JTUH3BI (IO CBOWCTBY paBEHCTBA pPa3MEpOB IpeaMeTa u

326 M300paXkeHus], KOT1a MpeIMEeT PacloiokeH B JBOMHOM (oKyce), moKa3aTels

IIPEIOMIIEHUS CTEKIIA.
HccnenoBanme cBoiicTBa H300pa)K€HUS, IMOJYYEHHOTO C IOMOIIBIO
cobuparomieil JTMH3bl; U3MEHEHHs (POKYCHOTO PAacCTOSHUS JBYX CIOXEHHBIX

JIMH3; 3aBUCUMOCTH YTrJia IMPEIOMIICHUA CBCTOBOIO JIyda OT yrjia nmaJcHusd Ha




IrpaHUIC «BO3AYX — CTCKIIO»

Dusuueckue s61eHUs 8 npupode: 3aTMCHUA COJ'IHHa u .HYHBI, OoBETa TCII,

327 OINITUYECKHUE sBJIECHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
308 Texnuueckue ycmpoticmea: O4YKH, TEpUCKOI, (oToanmapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBLBGIE SABJIEHUA
41 PamnoaktuBHOCTE. Allb(ha-, 6era-, ramma-u3nydenus. Peakiuu anbga-nbdera-
' pacmazaa
42 OmnbiTel Pesepdopna mo paccesHuto anbga-dactui. I[lnanerapHas Monenb
. aTroma
43 CocraB aromHoro siapa. M3orormsr
4.4 [lepuon monypacnaaa aTOMHBIX siAEp
4.5 SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsJ0OBOTO U MAaCCOBOTO YHCEI
Qusuueckue s6leHUs 6 Npupooe: ECTECTBEHHBIH paHMOAKTHUBHBIN (OH,
4.6 KOCMHYECKHE Jy4YH, PaTUOAKTUBHOE H3IY4YCHHE TNPHUPOIHBIX MHHEPAJIOB,
JICWCTBUE PAJIMOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M YEeJIOBEKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHAMBHIYAIbHBIH JO3UMETD,

kamepa BuibcoHa, siiepHast sHEpreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®uswmka, 7 knacc/ [lepeimkun A.B., O01ecTBO ¢ OrpaHMYEHHONW OTBETCTBEHHOCTHIO
«IPODAy; AxnnonepHoe oobmectBo «M3narenscTBo «IIpocBenienne»

» ®usnka, 8 xkinacce/ [lepeimkun A.B., OOIIECTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«JPODA»; AkmmonepHoe obmectBo «M3marensctBo «IIpocBemienne»

» Ousuka, 9 knacc/ Ileppimkun A.B., I'ytauk E.M., OOmecTBo ¢ orpaHu4eHHON

OTBETCTBEHHOCTHIO «JIPODAY»; AknonepHoe obmiecTBo «M3aaTenbcTBo «IIpocBemnieHue»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. PabGouas mporpamma.

2. IIporpamMMbl ocHOBHOTO 00111er0 0Opa3oBanus. Puznka. 7 — 9 Kinaccel
(aBToper: A.B.Ilepriikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas nporpamma no ¢usuke. 7 kinacce/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUY C BEIOPAHHBIM YUYEOHUKOM:

4. Iepoimkun A.B. ®usnka. 7 knacc. Y4ueOHUK i 0011e00pa3oBaTeNbHbIX
yupexaenuit .M.:JIpoda. 2011

5. Jlykammk B.M. CoopHUK BOIpoCoB u 3aa4 1o ¢pusuke. 7-9 ki — M.:
ITpocsemenue, 2010. —192c.

8 KITACC

1. PaGouas nporpamma. ®usuka. 7 — 9kiaccel: yaeOHO-METOAMIECKOTO
nocobus /coct. TuxonoBaE.H. — 2-e u3n.,crepeotun. —M.: [Ipoda,2013. —
398,(2)

2. IlporpamMMbl OCHOBHOTO 00111er0 00pazoBaHus. Pusuka. 7 — 9 Kiaccel
(aBToper:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B COOTBETCTBHH C

BBIOpPaHHBIM y4EOHUKOM:

4. Ileppimkun A.B. ®usnka. 7 knacc. YueOHUK it 0011eo0pa3zoBaTebHbIX

yupexaenuii .M.:JIpoda. 2011



5. Jlykammk B.1. CoopHUK BOTIpOCOB U 3a7a4 1o ¢pusuke. 7-9 ki — M.:
[Ipocsemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOATEIbHBIE U
KOHTPOJIbHBIE paboThl. —5-¢ n3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopasie pa6oTbl. KoHTpOIBHBIE
3aganus. —Caparos:Jluueii, 2014.

8. «KoHTpoIbHO-U3MepHUTENIbHBIE MaTepuanbl. Pusuka. 7 kinacc/Cocr. H.U.
3opuH. — 2-¢ m3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaeOHo-MeToandeckoe mocoone/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ilepeimkua @usuka-8kin 2017 M. [Ipoda

11.H.B. ®unonouu Meroauueckoe nocodue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHbIe U KOHTPOJIbHBIE paObOTHI-8
kiacc 2017 M. [Ipoda

13.B.B. lllaxmarosa ,O.P. llledep JAnarnoctuyeckue padotsl -8 knace 2016
M. JIlpoha

14.A.E. Mapon, E.A. Mapon, C.B. I[1o3oiickuit Coopark Bonpocos u 3agau
2015 M. Ipoda

9 KJIACC

1. PaGouas nporpamma. dusuka. 7 — 9kiaccel: yaeOHO-METOAMIECKOTO
nocobus /coct.TuxonosaE.H. — 2-e u3za.,crepeotun. —M.: Ipoca,2013. —
398,(2)

2. IIporpaMMbl ocHOBHOTO 00111er0 0Opa3oBanus. Pusnka. 7 — 9 kiaccel
(aBToper:A.B.Ileppimikun, H.B. ®unonosuu, E.M. ['yTHUK).

3. PaGouas nporpamma no ¢usuke. 7 kinacce/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUY C BEIOPAHHBIM YUYEOHUKOM:

4. Ileppimkun A.B. ®usuka. 7 knacc. YueOHUK s 0011eo0pa3oBaTeIbHBIX
yupexaenuit .M.:JIpoda. 2011

5. Jlykamuk B.1. COopHUK BOIIPOCOB U 33734 1o ¢pusuke. 7-9 k1. — M.:
ITpocsemenue, 2010. —192c.

6. Kupuk JI.A. ®u3uka — 7. Pa3HOYpOBHEBBIE CAMOCTOSTEIBHBIE U
KOHTpOJIbHBIE padoThl. —5-€ u3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padoTsl. KoHTponbHbIE

3aganus. —Caparos:Jluueit, 2014.



8. «KoHTposnbpHO-U3MepuTeNbHbIe MaTepuanbl. Pusnka. 7 kimace/Coct. H.A.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToguueckoe nocodue/ A.E.
Mapon.- M.: [lpocda, 2011.- 123c.:

KonTponbHble 1 caMocTosTeNbHBIE paboThI 10 Gu3uKe. 9 Kinace: K yaeOHUKY
A.B. Ileppimkuna, E.M. I'yrauk «®uszuka 9 kimace» / O.W. I'pomneBa. — M.:
HznarenscTBO «IK3aMen», 2014,

Tectsl o ¢usuke. 9 knace: k yueonuky A.B. [lepeimkuna, E.M. I'yrHuk
«®Dusuka

9 kmace» / O.H. I'pomrieBa. — M.: M3gaTenbcTBo «Ok3ameny, 2010.

®dusuka. 9 kiracc. TeMaTndeckue TeCTOBBIC 3aJaHus st oaroToBku k ['MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — SIpocnasis: OO0

«Axanemus pazButus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI CETH
HHTEPHET

1. bubnuoreka — Bc€ o npeamery «dPuzuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuzaeoonsITsl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru
3. Enunast komiekius nupoBbIX 00pa3oBaTeNbHbIX pecypcoB. — Pexum
noctyma: http://school- collection.edu.ru

4. laTepecHble MaTepHalIbl K ypoKaM (PU3HUKH MO TEMaM; TECTHI [0 TEMaM;
HarJs1iHble TocoOus K ypokaM. — Pesxum noctyna: http://class-fizika.narod.ru
5. lludpossie 0OpazoBaTenbHbIe pecypehl. — PexxuMm gocryna:
http://www.openclass.ru

6. DnexTpoHHbIe yueOHUKHU 10 (pusnke. — Pexum nocryna:
http://www.fizika.ru

8 KITACC

1. bubnuoteka — Bcé mo npeamery «dPusukay. — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuaeoonsITel Ha ypokax. — Pexxum mocryna: http://fizika-class.narod.ru
3. Enunast kosekus nupoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum

noctyna: http://school- collection.edu.ru



4. laTepecHble MaTepHallbl K ypOKaM (DU3HKH 110 TeMaM; TECTHI 110 TeMaM;
HarJISIIHBIE TTOCOOMS K ypokaM. — Pexkxum noctyma: http://class-fizika.narod.ru
5. lludpoBeie 00pa3oBaTenbHBIC pecypchl. — Pesxxum nocryma:
http://www.openclass.ru
6. DIIEKTpOHHBIE Y4eOHUKH 110 (u3HuKe. — Pexxum pocryna:
http://www.fizika.ru
9 KJIACC
1. BuneoonsiThl Ha ypokax. — Pexum nocryna: http://fizika-class.narod.ru
2. Enunas kosutekius nudpoBbIX 00pa3oBaTebHBIX PecypcoB. — Pexum
noctyna: http://school- collection.edu.ru

3. HTepecHbIe MaTepHualbl K ypokaM (PU3HUKH MO TEMaM; TECTHI [0 TEMaM;
HarJsiIHBIe TocoOus K ypokaM. — Peskum moctyma: http://class-fizika.narod.ru
4. ITudpossie 00pazoBaTelbHbIC peCcypChl. — Pexxum nocryma:
http://www.openclass.ru
5. DnexTpoHHbIe yueOHUKHU 10 (pusnke. — Pexum nocryna:
http://www.fizika.ru
6.lucranunonnas mkona Ne368 http://moodle.dist-368.ru/ OTKpHITHII Ki1acc.
CereBoe oOpa3zoBarenbHOe coobmiecTBo. http://www.openclass.ru/node/109715
7. Enunas komiekius nu@poBbIix 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIA IEHTP HH()OPMALIMOHHO-00pa30BaTEbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Untepuert ypoxk. http://interneturok.ru/ru/school/physics/

10. T'azera «1 ceHTAOps» MaTepuaibl MO (HU3MKE.
http://archive.lseptember.ru/fiz
11. Aanmanuu ¢puszndeckux o0bekToB. http://physics.nad.ru/

12. XKusas ¢usuka: odyqaromias mporpamma. http:// www.intedu.ru/soft/fiz.html

13. ®uswmka.ru. http://www.fizika.ru/

Hrorosast kKoHTpOILHAsA MO GuU3HKe A 7 KiIacca

I Bapuant



YpoBeHb A
1. Kakoe u3 nsitu cj10B 0003Ha4aeT pusnyeckoe Tejio?
a) caMmoJIeT 0) 3ByK
B) METp T) KUIICHHE 1) CKOPOCTh
2. Kakas equHuIa IBJISIeTCA OCHOBHOM eUHUIIEH NJIMHBI B MeKIyHApPOIHOI cucTemMe
exuHun?
a) MUJUTAMETP 0) caHTUMETp B) METp T)
KHUJIOMETP
3. ...-Mepa B3auMO/eiiCTBHUS TeJ MeKAy c000i WM NPUYHHA U3MEHEHHUSI CKOPOCTH
TeJia.
a) paboTta 0) ckopocTh B) cuja T) HEeT
BEPHOT'O OTBETA
4. JIns u3mMepeHusi CUJIbI MCIOJIb3YIOT NPUOOP, KOTOPbIi HA3LIBAETCS ...

a) bapomertp 0) MaHOMETp B) BECHI T') HET BEPHOTO
OTBeTa

5. Kakymw (pu3dnyecKyro BeJJUYHHY ONPeAeJsa0T mo ¢popmylie P = g

a) paborty 0) naBieHHe B) MOIITHOCTH r)
SHEPTHUI0
6. Bobipa3urte ckopocTh 18 KM/4 B M/c

a) 5wm/c 6) 300 m/c B) 10 M/c r) 64,8 m/c

7. Teno nepememaercs cuioii 12 H na nyru 20 cm. Kakasa mexannuyeckas padora
COBEpIIAETCS CHJIOM HA ITOM NepeMenieHun ?
a) 240 JIx 0) 2,4 JIx B) 24 JIx r) 0,6
Ix
YpoBenn B - C
8. Macca megnoro yaiiHuka pasHa 1,32 kr. Onpeaeaure Maccy TaKkoro xe
AJIIOMUHUEBOr0 YaliHMKA.
a) 0,4 xr 6) 500 B) 1,7 xr r) 2 KT.
9. Ha xaky1o BbICOTY CMOKeT OJATh BOY HACOC BOJOHANIOPHOM 0ALIHH, eCJIN
JAaBJieHUe, 0Ka3bIBaeMoe HacocoM, paBHo 400 kIla?
a) 20 m 6)30 M B) 40 M r) 50m
10. Tpamsaii npouies nyTh, paBHbIi 50M, co ckopocTbIo 18 kM/4, a myTh 0,5 KM co
CKOPOCTHI0 36 kM/4. OnpenesnTe CPEJHIOI CKOPOCTh TPAMBasi HA BCeM IyTH.

a) 12,5wm/c 6) 10,6 m/c B) 36,6 M/c r)9,2
m/c
II BapuanT
YpoBeHb A
1. Kakoe u3 nsitu ¢Jj10B 0003Ha4aeT (PU3NYECKYI0 BEJIUYHHY ?
a) Yacel 0) amroMuHUI B) KHJIOTPamMM T) cuia 1)
3eMJISt

2. Kakas equHuMua siBjsieTcsi OCHOBHOM elMHULIel Macchbl B MexIyHapoaHOl cucTeMe
equHun?

a) MIJUTUTPaMM 6) rpaMM  B) KHJIOTPaMM T') LIEHTHEP
3. BeauuuHa, paBHAsi OTHOILECHUIO CHJIbI, 1eCTBYIOIIEH NMepPneHInKyJISPHO
IMOBEPXHOCTH, K IJIOLIAAM ITOH MOBEPXHOCTH, HA3bIBACTCA ...

a) TaBJIICHUEM 0) MOIITHOCTBIO ~ B) paboTO T') HET BEPHOTO
OTBETa
4. Jlinst u3mMepeHusi aTMoc(epHOro 1aBjieHHs UCIOIAb3YIOT NPUOOP, KOTOPBIH

HA3bIBaETCH ...

a) TMHaAMOMET) 0) MeH3ypKa B) BECHI T) aHEPOU

5. Kakasi u3 npuBeeHHbIX HHKe GOPMYJI HCIIOJIB3YeTCH IJIsl OnpeneIeHus padoTbI?



a) P=£ 0) p=ﬂ B) A=FS r)N=£
S V t
6. Brpipazurte maccy 250 r B KMi1orpamMmax
a) 2500 kr 0) 0,25 xr B) 2,5 kxr r) 25 kr
7. Uemy paBHO JaBjieHHe MOPCKOil BOAbI HA riryOuHe 3 kM? [lJIOTHOCTH MOPCKO# BObI
1030 kr/m>.
a) 30900 000 ITa 6)30900ITa  B) 309 Ila r) 343
ITa

Yposenb B — C
8. ABTOMOOM.Ib NMEpPBBIii y4acTOK MyTH, paBHbIii 10 kM, npoexaJ 3a Bpems10 MmunHyT, a
OCTAJIbHOM YYaCTOK IyTH, paBHbIii 15,2 KM, OH nIpoexaJi 3a Bpemsi, paBHoe 20

MHHYT. UeMy paBHA cpeHsisi CKOPOCTbh ABTOMOOWJISI HA BCeM NMyTH?
a) 11wm/c 0) 12 m/c B) 13 m/c r) 14 m/c

9. Haiigute 00beM BOJBI B COCY/le, €CJIM HA Hee JeliCTBYeT cuJia TsiskecTH, pasHasi 200
H.

a) 0,01 M* 0) 0,02 M* B) 0,03 M r) 0,04 M3
10. Kaxoii Macchl Irpy3 MOKET MOAHATDH MOAbEMHAsA MAallIMHA MOIIIHOCTBIO 4 kBT Ha

BbicoTy 10M 32 Bpemsi, paBHoe 1 Mun?
a) 2,8t 0) 3t B) 24T r) 3,51

111 Bapuauntr

Yposenb A
1. Kakoe u3 nsiTtu ¢j10B 0003Ha4aeT ¢pusnyeckoe siBjieHue?

a) cuia 0) KuorpaMm B) aTOM T) BECHl 1) HCHIapeHHE
2. Kakas eguHuIa AABJIsieTCA OCHOBHOM euHUIel padoThl B Me:XKIyHapoaHOM cucTemMe
exuHun?

a) JUKOYJb 0) mackaib B) HBIOTOH T') KIWIOTPaMM
3. CwuJja, ¢ KOTOpOii TeJI0 BCIeICTBHE MPUTSIKEHUS K 3emJie AeiiCTBYeT Ha ONOpPY WJIN
noasec, Ha3bIBACTCH...

a) CHJIOH TSHKECTH 0) BecOM Tela  B) CHJIOH yIIPYTOCTH T) HET
BEpHOr'0 OTBETA
4. B xakwux Tenax npoucxoaut 1uddysusa?

a) TOJIBKO B ra3ax 0) TOJNBKO B )KUAKOCTSIX B) TOJIBKO B TBEPJBIX TENAaX T) B TBEPABIX Telax,

KUAKOCTSX U ra3ax

5. Kakyw (pu3dnyeckyro BeJJUHYMHY ONPeAeJd0T o popmyie N = é
t

a) pabora 0) cuna B) MOIIIHOCTb T)
CKOpPOCTb
6. BpIpa3uTe B KHJIOHBIOTOHAX cUJIy paBHyIo 22500H
a) 22,5xH 6) 2,25 xH B) 225xH r) 0,225 xH

7. Macca crajabHoi 3aroToBku 1560r, ee 00bem cocraBasier 200 cm?. Kakosa

IJIOTHOCTH CTAJILHOM 3arOTOBKH?
a) 312 r/cm? 6) 321000 r/cM®  B) 7.8 r/em® r)
0,128 r/cm?

Yposens B — C
8. Macca cTosimiero Ha KOHbKax MaJib4uKa paBHa 45 kr. KakoBo naBiienue,
0Ka3bIBA€MO€ KOHbKAMHU Ha JIe/l, eCJIM IIUPUHA JIe3BUS KAK10r0 KOHbKa paBHa 5

MM, a JIJIMHA YaCTH JIe3BHS, ONMpalolieiics Ha Jiell, paBHa 27 cm?
a) 200xITa 6) 163 Ila B) 3,3 klla r) 158

klla
9. Ha kakyo BbICOTY ObLJIO IIOAHATO TeJIO Maccoi 12 Kr, eciu 0HO 00J1a1aeT

NOTeHIHAJIbHOM JHepruei 5,88 k/:k?
a)20m 6)30mM B) 40 M r) 50m



10. Hajigute padoTy, KOTOPYIO HEOOX0AMMO COBEPIIMTH NP PABHOMEPHOM NOAbeMe
0eTOHHON IUIMTHLI 00beMoM 2 M Ha BbICOTY 4M npu oMoy Mexanusma, KIT
KoToporo paseH 50%.

a) 345 xJx 0) 400 xJ/Ix B) 565 xJx r) 1000
kJx
IV Bapuant
YpoBenb A
1. Kakoe u3 nsitu cJjioB 0003Ha4aeT eIMHULYY (pr3nUecKoi BeJUIUHbI?
a) JUIMHA 0) cekyHza B) ILIaBJICHUE T) aToM
1) DJIEMEHT

2. Kakas equHMIA sIBJISIETCS OCHOBHOM eIMHULEH JaBJjieHUs1 B MexayHapoaHoi
cucTeMe eIMHMI?

a) JUKOYNb 0) BarT B) HBIOTOH T) HEeT
BCPHOT'O OTBCTA
3. BbIcTpPOTY BBINOJIHEHHSI PA00THI XapaKTEPU3YIOT BeJIMYMHOMH, KOTOPas
HA3bIBAETCH. ..

a) JTaBJICHHE 0) MOIITHOCTH B) IUIOTHOCTH T) HET
BCPHOT'O OTBCTA
4. B xakmux Tenax q1u¢gy3usi NpoucXoauT ObICTpee NPH OIMHAKOBOI TeMneparType?

a) B rasax 0) B )KUAKOCTSIX  B) B TBEPJBIX TeJIaX T') BO BCEX
OJIMHAKOBO
5. Kakas u3 npuBeJeHHbIX HUKe (POPMYJI HCIIOJIB3YeTCS JJIA ONpeleseHUus MIOTHOCTH
BerecTna?

A) P=£ 6),0:m B) A=FS F)N=£
S 4 t
6. Bbipa3zure B mackaJsx aasJjgenue 2,3 Mma a) 23000000 ITa  6) 2300 [Ta  B) 2300000 ITa
r) 23000 ITa
7. Uemy paBHa cuJia TSIZKeCTH, 1eHCTBYIOIIAs Ha Tes10 maccoii 80 r?

a) 800 H 6) 8 H B) 0,08 H ) 0,8 H

YpoBenb B —C

8. OGbeM rpaHUTHON MIUTHI Maccoi 5,2 T pasen 2 M. Kakyio cuiry HeoOXoqumo
NPUJIOKUTH K IJIMTE IS MIOAbeMa ee €O IHa BojioeMa? Y CKopeHue cBOOOHOI0

najeHusi NpuHATHL paBHbiM 10 H/kr. a) 5200 xH 6) 104 xH
B) 16 kH r)32 xH

9. Ilieum pbryara, Haxoasimerocsi B papHosecuu, paBHbl 10 u 40 cM. Menb1uas cuJa,

AeHCTBYIOIIAsl HA pblvar, papHa 2H. PaccuuraiiTe 60Jb11y10 CHITY.
a) 8H 6) 24 H B) 16 H rSH

10. BwbicoTa HaKJIOHHOI MUIOCKOCTH paBHA 1,5 M, a nuimHa paBHa 10 m. Kakas cuia
norpedoBaJach J1Jisi PABHOMEPHOT0 NMOIbeMa M0 HAKJIOHHOH MJI0CKOCTH,
umemwiei KII/I, paBusblii 60%, rpy3a maccoii 200 xkr?

a) 490 H 6) 300 H B) 360 H r) 500 H
AHAJIN3 A/IMIHUCTPATUBHOM KOHTPOJILHOM PadoThI 32 Kypc GU3NKHU

7—-r10 KJacca, peKOMCHIAllM1 K OICHUBAHHWIO, IPDABUJIbHBIC OTBEThLI.

AJIMUHUCTpATHBHAsA KOHTPOJIbHAs paboTa COCTOUT U3 YETHIPEX PAaBHOCHIIBHBIX BAPHAHTOB,
KOTOpBIE B CBOIO OUEPElb COCTOSIT U3 AECATH BOIPOCOB, U3 KOTOPBIX 4 3anaun. s 6onee
YETKOW MMPOBEPKU 3HAHMH ydallluXcsl peKoMeHayercs 3agaun 7,8,9,10 pemats kak B
TECTOBOM BapHaHTe, TaK U B TPAIUIIMOHHOM.

IlepBast yacTb pabOTHI BKIIOYAET B CEOSIBONIPOCHI, IIO3BOJISIONINE TPOBEPUTH 3HAHUS
TEOPETUYECKOr0 MaTeprala 1 yMEHHE BbIOpaTh MPaBMIIbHYIO (GOPMYITY JIJISl pELICHHs TaHHOM
3aJ1a4M, U IPUMEHUTH €€ K HEU:



1- 3HaHWe HUBHYECKUX BEIIUYUH, TEJ, SBICHUH, €IUHUI GU3HUECKUX BEIIUNYNH;

2 — eMHULBI U3MepeHusl GU3NYECKUX BEJINYHH;

3 — onpeneneHus;

4 — npubop A u3MepeHust PU3NIECKUX BETHUNH;

5 — 3nanue Gopmy;

6 — nnepeBoJ eaunuIl B cuctemy CU;

7 — 3amada Ha IPSAMOECTIOACTaBICHUE (POPMYIL.
Bropas yacTh BKIItoUaeT B ce0si IPOBEPKY NMPAKTUYECKUX HABBHIKOB IO PEILIEHUIO 3a/1aY,
3HaHue (popMyJi, YMEHHE BbIpa)kKaTh HEU3BECTHYIO BETMUUHY U3 (OPMYIIbI, IEPEBOJI €AUHUI]
B cucteMy CU, maremaTuyeckue HaBbIKU. 3a1aun 8,9 COOTBETCTBYIOT ypoBHIO 4; 3a1a4a 10 —
YPOBHIO 5.
B cBs13U C BBIIIEH3TI0KEHHBIM, PEKOMEHAYETCS CIEAYIOIUI aITOPUTM OLIEHUBAHUS:
1) ouenka «3» (YIOBIETBOPUTEILHO) CTABUTCS IIPH YCIOBUHU BBINOJIHEHMSI 00513aTEIIbHON
YaCcTH JJaHHOU paboThI (YpoBeHb A, ¢ 1 110 7 BOIIPOCH! BKIIFOUUTEIIBHO);
2) onieHKa «4» (XOpOII0) CTaBUTCSA IIPH YCIIOBUU BBINOIHEHUSI 00s13aTEIIBHOM YaCTH TaHHOM
paboThl U ABYX BoOIpocoB (3aaa4) ypoBHs B — C (8,9); mubo npu BEINOTHEHUH
00s13aTeTLHOTO YPOBHS, OJTHOM 3a/1a4y U3 BOMPOCOB 8 wiu 9, u 3aia4a 10, BEIIOTHEHHAS C
HeZoYeTaMu Wi 0e3 BBIYMCICHUH, HO MPU YCIOBHH MPABUIIBHO 3aMIMCAHHOTO «JIaHOY,
BepHBIN HAOOP GopMyIT IS TAHHOH 3a/1a4W;
3) onieHka «5» (OTIWYHO) CTABUTCS MPHU BBHITTOJIHCHUH JaHHOW PaOOTHI B TIOJIHOM 00BbeMe
(Mo>xeT OBITH HomymieHo 1 — 2 Hego4eToB, HO B IIEJIOM padoTa JT0JDKHA OBITH BHITIOJTHEHA)
Jlannast paboTa MO3BOJUT B MOJHON Mepe ONpeAeTuTh 3HAaHUS, YMEHUS, HABBIKHU,
MOJTyYCHHBIE YYAIIMMUCS MPH U3YYEeHUH Kypca GU3NKU 7 — ro Kiacca. A TakkKe MO3BOJIUT
BBISIBUTH IPOOEITBI B 3HAHUSIX, YTO JIACT YYUTEII0 BOZMOKHOCTh JJIsl yCTPAHEHHUsI TPOOEIIOB.

1 2 3 4 5 6 7 8 9 | 10
I a B B r 3 a 3 T B T
II r B a r B o a r 0 B
I | &« a 0 T B a B 0 T a
IV | © r o a o B r r a a

Hrorosasi KoHTpOJIBLHas IO (PU3HKe 1A § KiIacca

JIaHHBIN TECT MOXET UCIOJIb30BATHCS B KOHIIE YU€OHOT0 roJ1a JIIsl KOHTPOJIS 3HAHUH
yuamuxcs. OH COIep>KUT 3aJaHus pa3HOTO YPOBHS CIOKHOCTU. Bpemst BbINoIHEHUS pabOThI
- 45 MUHYT.

CrpykTypa Tecrta: 2 BapuaHTa UTOTOBOM pabOTHI ¢ BEIOOPOM | TTpaBUIILHOTO OTBETA, COCTOUT
u3 17 3ananuii kaxapii. B 3ananusax yactu A He0OX0MMO BBIOpATh MPaBUIbHBINA OTBET; B
yactu B 3anucare Gopmyny u BIOpaTh MpaBMIIbHBIN O0TBET; B yacTu C 3anucaTh NoJIpoOHOE
peuicHue.

Pacnpenesienne 3aJaHUH 10 OCHOBHBIM TeMaM Kypca (pU3HKHU



Ne KoaudecTBo YpoBeHb CJI0KHOCTH
./ Tema 3ananuii
A B C
1 TertoBbIe IBICHUS 3 2 1 -
2 N3menenue arperaTHbixX 3 2 - 1
COCTOSIHUM BEIISCTBA
3 DJIEKTPUYECKUE SIBIICHUS 6 2 3 1
4 DNEKTPOMArHUTHBIE SIBICHUS 2 2 - -
5 CBeTOBBIC SIBIICHUS 3 2 1 -
Hroro 17 10 5 2

OneHka TecCTUpOBaHMUS:

OJIHO 3a7aHue U3 yactu A — 1 Oa;

OJ(HO 3aJaHue U3 yacTtu B — 2 Ganna;
oxHo 3aganue u3 yactu C — 3 Gaimia
Bcero 26 6amios.

Kpurepun onenuBanus:

Yacts B:

2 O6aj1a cTaBUTCA B TOM Cllydae, €CJIM IPaBUIIBHO 3aucaHa (popMyiia U IPaBUIbHO BbIOpaH
oTBeT. Eciiu BBINOIHEHO OJJHO U3 3TUX YCIIOBUH, TO cTaBUTCs 1 0asLI.

Yacte C:

3a BeimoaHeHue 3aaanus C yyanuiics moixyvaet 3 0ajjia, ecid B pellleHnH
NPHUCYTCTBYIOT IPABHJIbLHO BBINIOJIHCHHBIE CJIECAYIOIIHE 3JIEMEHTBI:
- IPaBUJIBHO 3aIIMCaHbl HEOOXOIMMBIE JUIsl PEIIEHUs] YpaBHEHUS (3aKOHBI);
- IPaBUIILHO BBIMIOJIHEHBI ajredpandeckue npeoodpa3oBaHysl U BEIYMCICHMS], 3aIIUCaH
BEpHBIN OTBET.

3a/aHHue OLlEHUBAETCA 2 0aJIJIaMu, eCJIH
-cenana omuoKa B MpeoOpa3oBaHUAX WM B BEIUUCICHUSIX
WIH
- IPY BEPHO 3aIIMCAHHBIX UCXOJHBIX YPAaBHEHUSIX OTCYTCTBYIOT TPEOOpPa30BAHUS UITH
BBIYHCIICHUS.



3ajaHue onleHuBaercda 1 0aioM, ecan
- clleslaHa omurOKa B OJTHOM M3 UCXOJIHBIX YpaBHEHUN
NN
-0JTHO M3 HEOOXOAMMBIX UCXOIHBIX YPaBHEHUH OTCYTCTBYET.
Bo Bcex ocTanbHBIX cIyyasix cTaBUTCH onenka () 6annos.

1 BapuanT
HNHCTPYKUMUS no BbINOJIHEHUIO HTOTOBOI0 TECTA.
K kxax1omy 3ajaHHIO 1aHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJIMH BEPHBIN OTBET.
YacTb ABbIOECpHUTE OJMH MTPABUIBHBIN OTBET

1.Kakum crioco60M MOXKHO U3MEHUTHh BHYTPEHHIOIO YHEPTHUIO TeJla:
a) HarpeTh €ro;

0) MOHATH €ro Ha HEKOTOPYIO BBICOTY;

B) IIPUBECTHU €T0 B IBUKEHHUE;

') U3MEHUTD HENb34.

2. Kako# BHJI Temionepeadyn COpoBOKIAETCA MEPEHOCOM BelecTBa?
a) TETJIONPOBOIHOCTB;

0) KOHBEKIIHS;

B) U3JIy4YCHHUE;

') BCEMHU TpeMs CIIocoO0amMu MepeurcIeHHbIMU B OTBETAX a-B.

3. Kakas ¢usndeckas BenuunHa 0603HagaeTcs OykBoii A u nMeeT pazsmMepHOCTh JIK/Kr?
a) yJleJIbHas TEeIJI0EMKOCTb;



0) yaenbHas TeII0Ta CrOpaHusl TOTUIUBA;
B) yJeJbHas TEIUI0Ta IIaBJICHHUS;
T') yaelbHas TeIUIoTa Mapooopa3oBaHMsL.

4. UcnapeHue npoucxoaur. ..

a) mpu J000# TemMneparype;

0) pu TeMIiepaType KUIECHUS;

B) NIpU OIPEEICHHON TeMIepaType I KaXJI0W *KUIKOCTH;
I) npu Temieparype Bbiiie 20 °C.

5. Ecnu Tena B3auMHO MPUTITUBAIOTCS, TO 3TO 3HAYUT, YTO OHU 3aPSIKCHHI . ..
a) OTPULIATEIBHO; 0) pa3HOMMEHHO; B) OJIHOMMEHHO;  T) MOJOXKUTEIBHO.

6. ConpoTUBIIEHUE BBIYUCIIACTCS 110 (hopmyIie:
a) R=1/U; 0) R=U/L; B) R =U*I; T') IPaBUWIbHON (OPMYIIBI HET.

7. V3 xaKoro IMoJiroca MarH|Ta BBIXOSAT JJUHUHA MarHUTHOTO IOJIsA?
a) U3 CEBEPHOIO;

0) U3 I0)KHOTO;

B) U3 000MX TOJIIOCOB;

T') HE BBIXOJIAT.

8.Eciu aieKTpudeckuil 3apsij] IBUKETCs, TO BOKPYT HETO CYIIECTBYET:
a) TOJILKO MarHUTHOE T0JIE;

0) TOJIBKO JICKTPUUYECKOE TI0JIC;

B) M AJIGKTPHUECKOE ¥ MArHUTHOE TIOJIE;

') HUKAKOTO TMOJIS HET.

9. U3BecTHO, UTO YIJIbl OTPAKEHUS CBETOBBIX JIydeit cocTaBisioT 20° n 40°. Yemy paBHbl nx
YrNbl NafeHNA?

a) 40°un 80°

6) 20°n 40°

8) 30°un 60°

r) 20°un 80°

10. Cxonbko GoxycoB umeeT coduparomias ua3a? Kak oHM pacronokeHbl OTHOCUTEIBHO
JIMH3BI?

a) /IBa; Ha ONTUYECKOW OCH CUMMETPUYHO 10 00€ CTOPOHBI JTMH3BI

6) OnuH; Ha ONTUYECKOM OCH Iepe]] TMH30M

B) OMH; Ha ONITUYECKOI OCH 3a JINH30M1

r) J[Ba; 3a TMH30H Ha Pa3HbBIX PACCTOSHUSIX OT Hee

Yacts B3anumure hopMyny u BEIOEpUTE MPABUIBHBIN OTBET
11. YaenbHas TermoeMkocts kupnuda 880 ks / (kr - °C) . Kakoe konMuecTBO TEMIOThI

noTpeOyeTcst UIsl HarpeBaHusI OJHOTO Kuprnuya Maccoi 1 kr Ha 1 °C.
a) 8800 Ix  0) 880 xk/x B) 880 Ik 1) 88 Ik



12.JIammia, conpoTuBIE€HUE HUTH Hakana kotopoi 10 Om, BkiroueHa Ha 10 MMH B Lienb, 1€
cuna Toka paBHa 0,1 A. CKOJIbKO YHEPTHH B HEW BBIJIEIUIIOCS.
a) 1 JIx; 0) 6 JIx B) 60 JIx; r) 600 JIx.

13. Cuina toka B namre 0.8 A, nanpspkenue Ha Heit 150 B. KakoBa moutHocTs
aJeKTpUYeckoro Toka B jamie? Kakyro paboTy OH COBEpILUT 3a 2 MUH €€ TOpeHus?

a) 120 Bt; 22,5 x/Ix  0) 187,5Bt; 14,4 x/Ixx  B) 1875 B1; 14,4 x/[)x 1) 120 BT;14,4
kJx

14. /IBa npoBoanuka conpotupieHueM R1 =100 Om u R2 = 100 OM coenuHeHsl
napajuiensHo. Yemy paBHO uX o0Iiee conpoTHBICHHE?

a) 60 Owm; 0) 250 Owm; B) 50 Om; r) 100.

15.0npenenure ONTHYECKUE CUIIBI JIMH3, POKYCHBIE PACCTOSHUS KOTOPBIX 25 cM u 50 cm.
a) 0.04 notp m 0.02antp; 6)4 aurp u 2 nutp  B) 1 quTpu 2 qutp 1) 4 antp u 1 goTp

Yacrp C3anummre PCUICHUC 3a1a4H.

16. CxoJIbKO HEPTUH U3pacX0J0BaHO HAa HarpeBaHue Bojbl Maccoi 0,75 kr ot 20 10100 °Cu
nocrieayromee oopasopanne napa maccoit 250 r? (Y aenpHas TemioeMKocTh Boasl 4200
JIx/ kr - °C, ynenbHasi TerioTa napooOpa3oBaHust BOJbI 2,3 ¢ 10° [x/kr )

17.HanpsikeHue B sKejle3HOM NpoBoaHUKe AtuHoi 100 cM u ceuennem 1 mm? pasHo 0,3 B.
VenbHoe conpoTupienue xkenesa 0,1 OM - MM?/M. BerunciuTe cuily Toka B CTalbHOM
IIPOBOJHUKE.



2 BapuaHT
HHCTPYKUMUS no BbINOJIHEHHIO HTOTOBOI0 TECTA.
K xaxaoMy 3a1aHHIO 1aHO HECKOJIBKO OTBETOB, M3 KOTOPBIX TOJIBKO OJIMH BEPHBIN OTBET.
Yactb ABbIOCpPUTE OJIMH MPABUIILHBIN OTBET

1. BHyTpeHHsIsl SHEprus Te 3aBUCUT OT

a) TeroBOro ABMKEHUS YaCTHI], U3 KOTOPBIX COCTOUT TEJIO

0) BHYTPEHHETO CTPOCHHS

B) KOJIMYECTBA MOJIEKYJI, BXOJIAIIUX B COCTAB TeJia

I') IOTEHIUAIHLHONW U KHHETUYECKON YHEPrHH BCEX YaCTHI] Tela

2. B BakyymMme 3Heprus nepenaercs
a) U3JIyYeHUEM;

0) KOHBEKIIHEH;

B) TEIIONPOBOIHOCTHIO;

') IPyTUM CIIOCOOOM

3. Kakas ¢usnyeckas BenuuuHa o6o3HauaeTcst OykBoit L u umeet pazmepHocTh JIK/Kr?
a) y/ieJabHas TEIIOEMKOCTb;

0) yaenpHas TEIUIOTa CTOPaHUs TOILUINBA,;

B) yJeJbHas TEIUIOTa IIaBICHHUS;

I') yZeabHas TerjaoTa napooOpa3zoBaHUsl.

4. Tlpu kpucCTAIITM3alUK TEMITepaTypa TBEPOTO Tea ...
a) YBEJIIMYUBACTCS;

0) yMEHbIIIaeTCs;

B) HE U3MEHSETCS,

T') 3aBUCUT OT MaccChl TeJa.

5. Ecin 3apsikeHHBIE Tella B3aUMHO OTTAJIKMBAIOTCS, TO 3TO 3HAYHT OHH 3aPSDKEHHI . . .
a) OTPULIATENBHO;

0) pa3HOUMEHHO;

B) OJTHOUMEHHO;

T') IOJIO)KUTEIIBHO.

6. Cuta Toka BBIYUCISIETCS TI0 popMyIie:
a) [ =R/U; 6) [=U/R; B) [ = U*R; I') IpaBWIbHON (POPMYIIBI HET.

7. YTo cIy’KUT UICTOYHMKOM MarHMTHOTO TOJIS OIS ?
a) IEKTPUYECKUN TOK

0) TOJ0XKUTEIBHBIN AIEKTPUUECKUH 3apsia

B) OTPHUIATENbHBIN ANEKTPUUECKUH 3apsij

r) 110001 JIEKTPUUYECKH 3apsij

&. Kakue Mecra oCTOSIHHOrO MarduTa OKas3bIBalOT HanOoJblllee MarHuTHoe Aeicreue? Kak
WX HA3BIBAIOT?
a) UX KOHIIBI; I0)KHBIA ¥ CEBEPHBI MOJIIOCHI



0) HaxoIAIIMECs B CEpeIMHE MarHUTa; IMOJIIOCHI
B) BCE MECTa OKa3bIBaIOT OJJUHAKOBOE JIeicTBUE
') Cpel OTBETOB HET MPABUIIBLHOTO

9. Vel nageHus 1ByX CBETOBBIX JIydel Ha 3epKajbHYIO TOBEpXHOCTh paBHbI 70° 1 20°. Yemy
PaBHBI UX YIJIbl OTPaXKEHUs?

a) 70°n 20°

6) 20°n 70°

8) 90° n 50°

r) 50° n 90°

10.Ectb 1 GOKyCHI y pacceuBaroIeii TNH3bI?

a) Her, Tak kak OHa OTKJIOHSIET CBETOBBIC JTyYH OT ONTHYECKOU OCH

0) Jla, oTHaKO PACIIOJIOKEHBI OHU HE CHMMETPUYHO OTHOCHTEIILHO JIMH3BI

B) [la, HO OHM — MHUMBIE, HAXOSTCS IO 00€ CTOPOHBI JIMH3BI HA PABHBIX OT HEe
paccTossHUAX

r) Jla, HO OIMH MHHMMBIH TIEpe] TMH30M Ha ONTUYECKON OCH

Yactb B3anumute ¢popmyny u BeIOEpUTE NPaBUIbHBIA OTBET

11. Kakoe xonn4ecTBO TEIIOTh NoTpedyeTcst it HarpeBanust 10 kr meau Ha 1 °C?

VY nenbHas TeruioeMkocth Meau 400 JIx/kr * °C.
a) 40 JIx; 0) 400 JIx; B) 4000 JIx; r) 40000 JIx.

12. TIpoBonuuk obnanaer conporuBieHneM 80 Om. Kakoe KOIMYeCTBO TEIIIOTHI BBICIATCS
B HeM 3a 10 ¢ ipu cuse Toka 0,3 A?
a) 7,2 JIx; 0) 72 JIx; B) 720 JIx; r) 72 xJIx.

13. B mpoBoanuke conpotuBiaeHueM 15 Om cuna Toka paBHa 0,4 A. KakoBa MOIITHOCTh
ANEKTPUYECKOT0 ToKa B HeM? Uemy paBHa paboTa TOKa B 3TOM MPOBOJHUKE, COBEPILICHHAS 32

10 MmuH?
a) 2,4 Bt; 1,44 x]JIx 0) 6 Bt; 3,6 xJIx B) 6 Bt; 60/ r) 2,4 BT; 24 I

14. JIsa mpoBogHuka conpotusieHremM R1 = 150 Om u R2 = 100 OM coenriHeHbI
nocyenoBareabHo. YeMy paBHO UX 00Iee COnmpoTHUBIECHUE?
a) 60 Om; 0) 250 Owm; B) 50 Owm; r) 125 Om.

15. OnTuyeckue cuibl JIMH3 paBHbI 5 10Tp U § auTp. KakoBbl UX GoKycHbIe paccTOSHUA?
a) 2mul1,25m 06)20cmu 12,5 cm B)2cmu 1,25 cMm r)20mu12,5m

Yacre C3anummTe penieHue 3agauu

16. CxoJIbKO HEPTUH BBIACIUTCS MPU KPUCTAIUIU3AIUN U OXJIXKICHUH OT TEMIIEPATYPHI
riaBsenns 327 °C o 27 °C cBUHIIOBOM macTHHbI pazmepoMm 2 - 5 - 10 cm? (Y nenbHas
TertoTa Kpuctayum3anuu ceuHma 0,25 - 105 Jx/kr, yaenpHas TETUIOEMKOCTh BOIbI 140

Jlx/kr - °C, mnotHocTh cBuHIa 1130 kr/m3).

17. Cuna Toka B CTaIbHOM MPOBOJHUKE JIMHOW 140 CM M MJIOIIAbI0 MOMEPEYHOTO CEUEHUS



0,2 mm? paBHa 250 MA. KakoBo HampsiKeHHE Ha KOHIIAX 3TOTO MPOBOAHUKA? Y 1eIbHOE
conpotusierue craau 0,15 Om - mm?/m.

1. HlkaJua nJ1s nepeBoa YUC/a NPABUIbHBIX OTBETOB B OLEHKY 10 NATHOAILHOM
mKaJjae

Yucesa0 HaOpaHHBIX 0-7 8-12 13-17 18-26

0aJJ10B
OueHka B 6ajiax 2 3 4 5

2. Ta0auua oTBeTOB K 3aganusaM yacteid A, Bu C

4acTh AlAlA|A|IA|A|AAlA |A |B B B |B | B C C
Ne
3ajaumst |\ 1 1213 14|56 |7/819 1011 |12 |13 |14 |15 | 16 17

Iap. | 53 |6|B|a|6|6|a|B|6 |a |B |B |r |B |6 |87klK |3A

o
w
o
-
-
o
o
-

2 Bap. 0|lalr|B|0|0|a T5xJIK | 0,26 B

Hrorosast koHTpoIbHas 10 Gpu3nke 15 9 Kiaacca

1.Ha3HauyeHue padoThl — UTOTOBas aTTECTAIMsI 00yJarONMXCs 9-X KIIacCOB
2. XapaKTepuCTHKA CTPYKTYPBI U COAeP:KAHUS KOHTPOJbLHOIO cpe3a
Pa6ora no ¢usuke cocrout u3 19 3ananuii:

Ne | YUncao MaxkcumajbHbIR Tun 3aganuii
3aJaHui oaJ
I |19 23 3amanus ¢ BLIOOPOM OTBETA, Pa3BEPHYTOE
pemienue 3aganus yactu C

3. Bpems BbinosiHeHust padorsl — 40 MuHyT 6€3 yuéra BpeMeHU, OTBEAEHHOIO Ha
MHCTPYKTAX YYaIMXCs U 3all0JHEHWE TUTYJIBHOIO JINCTa OJIaHKa OTBETA.

4. IonoJIHUTEIbHBbIC MATEPHAJIBI H 000Py10BaHUE
Henporpammupyemslii KalnbKyJIsTOp.

5. IIpoBepka BbINOJHEHHBIX PA00OT O0CYIECTBJISIETCS CJIeAYIOIIMM CIoco0oM:

- BApMAHThI OTBETOB, YKa3aHHbIE B OJIAaHKE OTBETOB, MPOBEPSIOT 110 «KITFOUAM»-IIPABUIILHBIM
OTBETaM;

1. kax0€ MpaBHIIbHOE BBINOJHEHHOE 337]aHNEe A-4aCTH ollcHuBaeTcs B 1 0am;

- Ka)KJ10€ HEBBITIOJHEHHOE 3aJJaHKe (HE BBIMOJIHSBILIEECS W BBHIIOJTHEHHOE C OIIHOKOMN)
oueHuBaercs B 0 6aos;

- 33/1aHM€ CUUTAETCS BBIOJIHEHHBIM, €CIIH YYalIUICs yKa3all Bce IPaBHIIbHbIE BAPUAHTHI




OTBETOB;
2. 3aganue B-yacTu oneHUBaOTCA B 2 6ajJ1a, €CJIM BEPHO yKa3aHbl BCE AJIEMEHTHI OTBETA,
3. 3apanne yactu - C onennBaercs B 3 6aj11a, €Ciy NPUBEIEHO IIOJIHOE PELICHNUE,
BKJTFOYAIOIIEE CIICTYIONINE FIICMEHTHI:

-BEPHO 3alMCaHO KPaTKOE YCIOBHE 3aJauH,

-3allUCaHbl ypaBHEHUS U (OPMYIIbI,

-BBITNIOJHEHBI MaTeMaTU4YECKHE MTPeoOpPa30BaHUs U PACUEThI, TPEIOCTABIICH OTBET.
3aganue yactu - C oneHuBaercs B 2 6ajLia,

- €CITU TIPABUJILHO 3aMMCaHbI (JOPMYJIIBI, IPOBEACHBI BEIYUCIICHHS, U TIOJTy4eH OTBET, HO
JIOTyIeHa OomuOKa B 3alUCH KPAaTKOTO YCIOBUS WM niepeBojie eaunuil B CU.
-TIPEICTaBIICHO NMPABUIIHLHOE PEIICHUE TOJIBKO B 00IIeM BUIE, 0€3 KaKUX-THOO0 YHCITOBBIX
pacyeToB.

-3aIMCaHbl ypaBHEHUS ¥ POPMYIIbI, IPUMEHEHHE KOTOPHIX HEOOXOAUMO M IOCTATOYHO JIJIS
pelieHus 3a/1a4yu BEIOpaHHBIM CITIOCOOOM, HO B MAaTEMAaTHYECKUX MPE0Opa30BaHUAX
JOTyIIEHa OINOKa.

3aganue yactu - C onenuBaercs B 1 6aj1,

-3aIMCaHbl U UCTIOJIh30BaHBI HE BCE HCXOHBIC (POPMYITBI, HEOOXOAMMBIE JIJISl PEIICHIS
3a7a4H.

-3aIMCaHbl BCE UCXOIHbBIC (POPMYITBI, HO B OJIHOM M3 HHUX JOMYIIeHa ONIHOKa.

3aganue yactu - C onenuBaercs B 0 6as1,

-€CJIA BCE CIIy4au PEIIeHUs, KOTOPhIE HE COOTBETCTBYIOT BHIIICYKA3aHHBIM KPUTEPUSIM
BBLICTaBJIEHHS OIICHOK B 1,2,3 Gaiia.

J171s BBICTABJICHHS] OTMETOK 32 TECTUPOBAHHE MOKHO BOCIIOJIb30BAThHCS TAOJIUIICH IepecyeTa:
Yucno 3amanuii B recte — 19.

6.IIIKAJIA

AJIs1 epeBo/ia YMCJIa MPABUJIbHBIX OTBETOB B OLIEHKY 10 NATHOANILHON HIKaJIe

Ouenka «2» «3» «» «5»
Yucao
NPaBUIBHBIX MmeHee 10 10-16 17-20 21-23
OTBETOB
7. JIuteparypa:

1. KonTposnbeHsle 1 npoBepouHblie padoTel 1o ¢usuke. 7-11 xi.: Meroa. nocobue/O. D.
Kabapaun, C. . Kabapauna, B. A. Opnos.-8-¢ u3zn., crepeotun.-M.: JIpoda, 2008r.
2.BonkoB B.A. Tectsl o ¢usuke: 7-9xnaccel.- M.:BAKO,2010.-224c¢.-(MacTepckas
yauTeast PU3NKH).

Hrorosslii TecT no ¢pusuxe. 9 kiaacc. Bapuanr -1.
Yacrb-A
HNHcTpyKuus mo BeINOJIHEHUIO 3a1aHUINeA1-16: BbIOepuTe OYKBY, COOTBETCTBYIOLIYIO
NPaBHUJIBLHOMY BAPHAHTY OTBETA, U 3alIUIIUTE ¢ B 0JIAHK OTBETOB.
1.OTHOCUTENBHO KaKOro Teja UM YacTel Tela MaccaXup, CUASIIINN B ABHKYIIEMCS

BaroHe, HaXOJAUTCS B COCTOSTHUU MOKOs?

A. Barosa.

b. 3emumn.

B. koneca Barona.




2. Ilpu paBHOYCKOPEHHOM JBIKEHHHM CKOPOCTh Tesa 3a 5 ¢ m3meHuinach ot 10 m/c 1o
25 m/c. Onpenenure yCKOPEHHE Tena.
A. 4 m/c?; B. 2 m/c?%; B. -2 m/c%; .3 wm/c%
3. JlaHa 3aBUCHUMOCTb KOOpPJIMHAThl OT BPEMEHU IIPU PABHOMEPHOM JBMIKEHMM: X=2+3t.
Uemy paBHBI HauajabHasi KOOPJIAWHATA U CKOPOCTH Tea?
A.x,=2, V=3;b. x,=3, V=2; B.x,=3, V=3;
4. Teno JABHXKETCS TO OKPYKHOCTH. YKAXXWUTE HaIpPaBJICHUE
(pucyHok 1).
A. yckopenus —4;
b. yckopenus — 1;
B. yckopenus — 2; 3
I. yckopenus — 3. Pucyhak 1

I x,=2, V=2.
YCKOpEHUs

5. Tox neitctueM cuiel 10H Teno apuskeTcs ¢ yckopenueM Sm/c’. Kakosa macca Tena ?
A. 2kr. b. 0,5 kr.

B. 50 xr. I'. 100kr.

6. 3emuis mpuTATHBAET K cebe moadporneHubiil My cuinoit 3 H. C kakol cuioif 3TOT Msiu

MPUTATHBACT K ceOe 3emitio?

A 30H B 3H B.03H TI. OH
7. Kakast u3 npuBeeHHBIX (GOpMYIT BBIpaXkaeT BTOPOM 3akoH HproToHa?
A F=G2, B. F=m-a; B. F=G™72. T F=—kx
R R

8. Kak HampaBlieH UMITYJIbC CHIIbI?
A. TI0 yCKOpEHHUIO.
b. mo cxopoctu Tena.

B. mo cune.
I'. Cpeayt OTBETOB HET PABUIIBHOTO.
9. Tenexka Maccoll 2 K JBIXKYIIASCS CO CKOPOCTbIO 3M/C M CTaJIKUBAaeTcs C

HEMOJIBIKHOM TeNexKOoM Maccoil 4 kr u cuersieTcst ¢ Hell. OnpenenuTe CKOPOCTh 00enx

TEJEKEK MTOCIIE B3aAUMOIEHCTBUA?

A. 1 wM/c; b. 0,5 m/c; B. 3 M/c; I'. 1,5wm/c.

10. ITo rpaduky 3aBUCUMOCTH KOOpPAMHATBHI KOJEOJIOIIErocs Tela OT BpPEeMEHH (CM.

PHUCYHOK 2) onpeAeNIuTe aMIUIUTYy KOJIeOaHUH.

A. 10 5 1 -
B. 6 MM §V\ /
_51 2 v 10

B. 4 m;
-10
PucyHok 2
11. KamepToH u3nydaer 3ByKOByrO BOjiHY anuHoM 0,5M. KakoBa wactora
koJnebanuit kameproHa? CKopocTh 3Byka B Bo3ayxe 340 m/c.
I'. 34001 1.

A. 680I'1; b. 170I'; B. 17T
12. Cuit0BOM XapaKTEPUCTUKOW MArHUTHOTO TTOJIS SIBISIETCS:
A. MarHuTHBIN MOTOK; b. cuna, nelictByromas Ha IPOBOAHUK C TOKOM;

B. BekTOp MarHMTHON UHAYKIIUH.

13. Onpenenurte 4aCTOTY JIEKTPOMArHUTHOM BOJIHBI JUTMHOMN 3 M.

A. 10 T b. 107 I';; B. 108 I'g; I.10°Tm.



14. CKOJIBbKO TIPOTOHOB COZIEPKUT aToM yriepoga .C ?

A. 18
b. 6
B. 12

15. berra- uznydenue- 3T10:
A. IOTOK KBaHTOB U3Iy4eHHs;  b. moTok sipep aroma reiust
B. IIoTOK 371€KTPOHOB ;
16.KBagpatHas pamkKa pacmojo)XeHa B OJHOPOJHOM MarHUTHOM

A she—
oJie, KaKk MoKa3aHO Ha pUCYHKe. HampaBieHHEe TOKa B paMKe YKa3aHO 4@ d
crpenkamu. Kak HampaBiieHa cuia, AEUCTBYIONIAsi HA CTOPOHBI 40 - ¢
PaMKH CO CTOPOHBI MAarHUTHOTO TOJIst? -
A. TleprieHIUKYJISIPHO TLIOCKOCTH YepTexa, OT HaC ~-
b. TlepnieHauKyJISIPHO IIOCKOCTH YEepPTEka, K HAM -~

B. BepTukanbHo BBepX, B INIOCKOCTH YEPTEXKa
I'. BeprukanbHO BHU3, B INIOCKOCTH YEPTEKA

YACTH-B
HNucTpykuus no BbINOTHEHHIO 3a1aHuiNeB1-B2: cooTHEecHTe HanMcaHHOE B CTOIOIAax
1 u 2.3anumure B COOTBETCTBYIOLIME CTPOKHU OJIJaHKA OTBETOB 1OCJIE0BATEIBLHOCTh
OykB 13 cT01011a2,0003HaAYAIONINX MTPABUIIbHBIE OTBETHI HA BOMIPOCHI U3 cTOjIOHAl.
Hamnpumep:

Nozananust | Bapuant
OTBETa
B1 243

B1. YcranoBute cooTBeTCTBHE MEXKAY PU3NUECKUMU OTKPHITUSIMUA U YYEHBIMU

OtkpsiTHE Yuenslit

A) 3aK0H 0 nepeaun JaBIeHUS 1) INackanb
KUIKOCTSAMHU U ra3zaMu 2) Toppuuemn
b) 3akoH BceMUpHOTO TATOTEHUS 3) Apxumen
B) oTkpbITHE aTMOCEPHOTO AaBIEHUS 4) Hetoton

B2. YcraHoBuTE COOTBETCTBUE MEX Y NPUOOpaMH U (PU3NYECKUMHU BEIMYMHAMU

[Tpubop dusznuecKkue BeTMINHBI
A) ncuxpometp 1) naBnenue
b) manomertp 2) CKOpOCTh
B) cniuniometp 3) cuna

4) Bna)XHOCTh BO3AyXa

YACTD C:

3a/laHue ¢ Pa3BepPHYTHIM pellieHHeM, YMeHHe PelIUuTh 3a1a4y Ha IPUMeHeHHe
H3y4YEeHHBIX TeM, 3AaKOHOB, (U3NYECKUX BeJIHYMH.

C1. Tpancnoptep paBHOMEPHO OJHUMAET rpy3 Maccoi 190kr Ha BbicoTy 9Mm 3a 50c. Cuna
Toka B anekrpoasurarene 1,5A. KII/ neurarens cocrasiser 60%. Onpenennure HanpssKeHUe
B DJIEKTPUYECKOU CETH.



HTrorosslii TecT no ¢pusuke. 9 kaacc. Bapnanr -2.
Yactb-A
HNHcTpyKuua mo BHINOJHEHUIO 3a1aHUIINeA1-16: BbiOepuTe OYKBY, COOTBETCTBYIOIIYIO
NPaBUJIbHOMY BAPHAHTY OTBETA, U 3aNIMIIUTE €€ B 0JIaHK OTBETOB.

1. B kakoM u3 cieayromux ciaydaeB JBIKCHHE Tejla MOKHO pacCMaTpHBAaTh KaK
JBIKEHUE MaTepUaIbHON TOUKU?
A. JIBmxeHrne aBTOMOOMIIS U3 OJTHOTO TOPOJia B IPYTOM.
b. JIBmkeHrne KOHbKOOEKIIA, BBIMOIHSIONIETO MTPOrpaMMy (PUTYpHOTO KaTaHUSI.
B. JIBuxkeHue noe3aa Ha MOCTY.
I'. Bpamenue aeranu, oOpabaTsiBaeMoii Ha CTaHKE.

2. Ilpu paBHOYCKOPEHHOM JBMXKEHHHM CKOPOCTh Tella 3a 6 ¢ M3MEHWiIach oT 6 M/c 710
18 M/c. Onpenennure yCKOpeHUe Tea.
A. 4 m/c?; B. 2 m/c%; B.-2wm/c?;  T.3wm/c%
3. 13 npeanoKeHHbIX YpaBHEHUH YKaXHUTe ypaBHEHUE PAaBHOYCKOPEHHOT'O JIBUKEHUS.

A. x=2t; b. x=2+2t;  B.x=2+2¢; T.x=2-2t.
4. Teno nOBWKETCA II0 OKPY/KHOCTH. YKaXMT€ HANpaBICHHE CKOPOCTH
(pucyHok 1).

A. Cxopoctu — 1
b. Ckopoctu — 3
B. Cxopoctu — 4 5
I. CKOpOCTI/I 2 PrcyHok 1

5.Kak Oynmer nBuratbcs Teno Maccoll 4 Kr, €clii paBHOJCHCTBYIOIAs BCEX CHIIL,
JNEHCTBYIOLMX Ha Hero paBHa 8 H?

A. PaBHOMEpHO NPSAMOJIMHENHO. b. PaBHOMEpPHO CO CKOPOCTHIO 2 M/C.
B. PaBHOYCKOPEHHO ¢ ycKopeHueM 2 M/c?. I'. PaBHOYCKOpEHHO c YCKOpEHHEM
0,5 m/c?.
6. 3emi MpUTATHBAET K cebe Teno Maccoi 1,5 Kr ¢ cusioi:
A. 1,5 H; b. I5 H; B. 0,15 H; I'. 150 H.

7. Kakast u3 npuBeIeHHBIX (OPMYI BBIPAXKAaeT 3aKOH BCEMUPHOI'O TATOTEHUS?
A.F:G%; B. F=m-a; B.F:G%; I. F=—kx.
8. Teno maccolf 2 K BMXKETCSI CO CKOPOCThIO 5 M/c. Onpenenute ummynbe Tena. Kak o
HarpasJieH?
A. 5 KrmM/c, UMITyJIbC HE UMEET HaIPaBJICHUS.
b. 10 xr-m/c, B CTOpOHY, NPOTUBOIIOJIOKHYIO HAIIPABJIEHUIO CKOPOCTH Tea.
B. 10 kr-m/c, coBnagaer ¢ HarpaBJIieHUEM CKOPOCTH TeJa.
I'. Cpenn OTBETOB HET IPABUIIBHOTO.
9. Temo Maccoil 3 Kr ABUKETCS CO CKOPOCTHIO 7 M/C M CTaJIKUBAETCS C MOKOSIIIUMCS
TesoM Maccoit 4 kr. OnpeaenuTe CKOPOCTh UX COBMECTHOTO JIBUKEHUS?
A. 1 wM/c; B. 7 m/c; B. 3 M/c; I'. 4 wm/c.

10. [To rpaduky 3aBUCUMOCTH KOOPAMHATBHI KOJEOJIOIIErocs Tela OT BpPEMEHH (CM.
pucyHok2) OmnpenenauTte nepuoj KoieoaHui. x

Adc " ]
B.6cc; L/ \. /
B. 8¢c; ﬂ z 4\5/’ *

PucyHok 2




11. Yemy paBHa anuHa 3BYKOBOHM BoOJIHBI, ecinu ee yactora 200 I'n? CkopocTh 3ByKa B

Bo3ayxe 340 m/c.
A. 1,7 m; b. 0,6 m; B. 0,7 m; I'. 17 m.
12. DeKTpUUYECKHil TOK CO3/1aeT BOKPYT ceOs:
A. DaexTpuyecKoe I1oie; b. MaruutHoe nose;
13. Onpenenute Nepruoa SACKTPOMArHUTHON BOJIHBI NIMHOU 3 M.
A. 108 ¢; B. 107 ¢; B. 108 c; r.10%c.

14. KakoB cocTaB s/ipa HaTpus :3apsigoBoe unciio-11, maccoBoe uucmio- 23?7
A. ipoToHOB23, HEUTpOHOB 12;
b. nporonoB12, neitponon 11;;
B. nportonoBl1, neitrpoHos 12;
15. Kakue snemMeHTapHble YaCTUIIbl HAXOJATCS B sAlipe aToma?
A. IlpoToHsl; b. IIpoTOHBI 1 HEUTPOHBI;

B. DnexTpoHbl ¥ IPOTOHBL; I'. DnexTpoHbI U HEUTPOHBI.

16. Kakass cuima JedcTByeT Ha MPOTOH, ABMXKYIIMHCSA KaK IOKa3aHO HAa PHUCYHKe 4, CO
cTopoHbl MmarHuTHoro noinsa? Kyzna ona Harmpasnena?
A. Cuna JlopeHnua, HarpaBiieHa BBEpX; . o o
b. Cuna Amnepa, HanpaBJieHa BBEPX; _,5'
L ]

B. Cuna Jlopenia, HarpaBiieHa BHU3;

I'. Cuna Amnepa, HaripaBjeHa BHU3.
PrcyHok 4

YACTbH-B

HMHcTpyKuus no BeINOTHeHUIO 3aanniiNeB1-B2: cooTHecuTe HanmMcaHHOE B CTONIOIAX
1 u 2.3anumuTe B COOTBETCTBYIOIME CTPOKU OJIaHKA OTBETOB IOCIEI0BATEIBHOCTD
OykB U3 cT01011a2,0003HaYAIONINX [TPaBUIIbHBIE OTBETHI HA BOIPOCHI U3 cTOIOHAl.

Hamnpumep:

Nezananus | Bapuant
OTBETa
Bl 243

B1. YcranoBute cooTBeTCTBHE MEXY PU3NUECKUMU BEIMYMHAMU U
eauHuLIIaMu n3mepenus B CH:

®dusnuecKkue BeTMUNHBI Enununpl usmepeHus
A) ckopocCTh 1) I1a
b) naBnenue 2) Ix
B) Bec Tena 3) m/c
4)H
5)km/g

B2. YcranoBute cOOTBETCTBUE MCKOY HpI/I60paMI/I u (1)I/I3I/I‘{CCKI/IMI/I BCIIMYHMHAMM C ITIOMOIIBIO
KOTOPBIX UX MOXHO U3BMCPUTh:

ITpubop dusnuecKue BeTMIUHBI
A) TepmomeTp 1) naBnenue
b) 6apomerp-anepoun 2) cKOpOCTh

B) nunamomerp 3) cuna



4) Temreparypa
YACTbB C:
3a/laHue ¢ Pa3BepPHYTHIM pellieHHeM, YMeHHe PelIUTh 3a1a4y Ha IPUMeHeHHe
H3YUYEeHHBIX TeM, 3aKOHOB, (PH3N4YeCKUX BeJIUYNH.
Cl1. CranpHOM OCKOJIOK , T1aziast ¢ BICOThI 470M, Harpescs Ha 0,5 °C B pe3ynbTaTe

COBEpIIEHUSI pabOThI CHJI COIIPOTUBIIEHUS BO3lyXa. YeMy paBHa CKOPOCTb OCKOJIKA Y
MTOBEPXHOCTHU 3eMJIU?

VY aenbHas TeroeMKocTh ctanu 460 x/kr °C
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