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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOXEHUI W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, npexactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

[IporpamMa 1o (u3KMKEe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ yd4eToM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «PusuKay.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYy4aloUIMXCs W OpraHu3alMi0 H3y4deHHs (QHU3UKU Ha
NeSITeTbHOCTHON OcHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH YYEOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaraM  oOOydeHHus, a  TakkKe  MEXKIpPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOT'O 00111er0o 00pa3oBaHusl.

[IporpammMa 1o ¢pu3MKe yCTaHABIMBAET pacHpeAciieHre y4yeOHOro mMaTepuala 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajaracT MPUMEPHYIO IMOCJIEI0BATEIbHOCT, HM3YUCHUSI TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCp)KAaHUS UM Yy4YeTe BO3PACTHBIX
ocobeHHocTel 00yyaronuxcs.

[Tporpamma no gu3uke pazpadboTaHa C LIEJIbI0 OKa3aHHUsI METOANYECKON TOMOIIN YUUTETIO
B CO3/IaHUU pabouell MPOrpaMMbl 10 y4eOHOMY MPEIMETY.

dusmka gBIsSETCS CUCTEMOOOPA3YIOIIUM Il €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB,
MOCKOJIbKY (pH3HuUEecKue 3aKOHBI JISKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouosorueii, actpoHoMHeld U Qu3ndeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, TPEJOCTABISIET HambOojee SICHbIe 00paslbl MPUMEHEHHs HAay4yHOTO METOo/a
MO3HAHUS, TO €CTh CII0C00a MOMYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.

OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAaHMHM E€CTECTBEHHOHAYYHOH T'pPaMOTHOCTH M HWHTEpeca K HayKe Yy
oOydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMIPEIOJaracT OBJIAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTbD:

® HAY4YHO OOBACHATH SIBIICHUS,

® OIICHWBATh M TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIETOBAHMS,

® UHTEPIPETHPOBATH JAHHBIC W MCIIOJIH30BATh HAYYHBIE TOKA3ATEIBCTBA JUIS TTOTYUSHHSI

BBIBOJIOB).

[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
KOHIICTIIIUY TIpernoiaBaHus ydeOHoro mpeaMera «DPusnka» B 00pa3oBaTeIbHBIX OpPTraHU3AIHIX
Poccuiickoii @enepanum, peaqn3yonX OCHOBHbIE 00111€00pa30BaTEIbHbBIE MPOTPAMMBI.

Llenu u3y4yenus GU3NKU:

e npuoOpeTeHHe HUHTepeca W CTpeMJIeHUS OOydYalolUXCs K HaydyHOMY H3YYEHHIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® pa3BUTHE TMPEACTABICHUI O HAyYYHOM METOJ€ TIO3HaHUA U (OPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOIIIM SIBJICHHSIM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3y/bTaTa N3yu4eHUs] OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTABHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHue NpPEACTABICHUN O POJIN (PUIUKU AJI1 PA3BUTHUS APYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH;

® pa3BUTHE INPEJCTaBICHUNH O BO3MOXKHBIX chepax Oyaymieil npodeccruoHaIbHON
NEeSITeIbHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JalibHEHIIeMy 00Y4eHHIO B 3TOM
HanpaBJICHUH.

JocTiwkeHnne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIeUnBAETCS PEUICHUEM CIEAYIOIUX 3a/1ay:

e mpuoOpereHHMe 3HAHUKH O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAaHUYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e npuoOpeTeHHe YMEHHIl ONHUCHIBAaTh W  OOBACHATH (PU3UYECKUE SBICHHUS C
UCIIOJIb30BaHUEM TOJTYyYCHHBIX 3HAHUIA;

® OCBOCHHE METOJOB PELICHUS MPOCTEHIINX pacueTHBIX 3aJad C HCHOJIb30BaHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YMEHUN HaOIOAaTh TMPUPOAHBIC SBIECHUS U  BBINOJHATH  OIBITHI,
nabopaTopHble pabOThl W AKCHEPUMEHTAIBHBIE HCCIEAOBAHHUS C HCIOJIb30BAHUEM
MU3MEPUTEIBHBIX PHOOPOB;

® OCBOGHHE IMPHEMOB pabOTHl ¢ HHPOpPMANUEH (PHU3MUIECKOTO CONEp)KAHMS, BKIIOYAS
UHPOPMALIMI0O O COBPEMEHHBIX JOCTI)KEHUSX (U3MKH, aHAIN3 W KPUTHUYECKOE
OlIeHUBaHHE UHPOPMALINY;

® 3HAKOMCTBO cO chepaMu NMpodecCUOHATBLHOMN NeATEeIbHOCTH, CBI3aHHBIMU C (DU3UKOMH,
U COBPEMEHHBIMHU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHUSAX (PHU3HMUECKON
HayKH.

OOmiee yuciio 4acoB, pEeKOMEHJOBAHHBIX ISl M3ydeHHUs (QU3MKH Ha 0a30BOM YpOBHE, —

238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/el0), B 8 kitacce — 68 yacoB (2 yaca B He/IENI0),
B 9 KJ1acce — 102 yaca 3 yaca B HEJIEI0).

[Ipennaraemplii B mporpaMMe mno (QU3MKE MepedeHb J1a0OpaTOPHBIX pabOT U OMBITOB
ABIISIETCS. PEKOMEH/IaTeJIbHBIM, YUUTENb JIeJIaeT BHIOOP MpU NMPOBEIEHNH J1a00paTOpHbIX paboT U
OTIBITOB C YUETOM MHJIUBUIYAIBHBIX OCOOEHHOCTEH 00yYaromuxcs, CIUCKa SKCIIEPUMEHTAIbHBIX
3aJJaHMi, TpeyIaraeMbIX B pAMKax OCHOBHOT'O FOCYJJapCTBEHHOT'O 3K3aMeHa 0 (hU3UKe.



COJAEP)KAHUE OBYYEHUA

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

®usnka — Hayka o npupoje. SABneHus npupoasl. OU3ndecKue SBICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

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

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH W3Yy4aroT npupony. EctecTBeHHOHay4 HBIN
METOJl IO3HaHMs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spieHus. OmnucaHue
(bu3NYECKUX SIBICHUHN C IOMOIIBI0 MOJIETIEH

Hemoncmpayuu.

1. MexaHuueckue, TEIIIOBbIE, JIEKTPUUECKIE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

2. Dusudeckue MpUOOPHI M MPOIEAYpa MPSIMBIX U3MEPCHHI aHAJIIOTOBBIM M ITU(POBBIM

puoOpOM.

Jlabopamopnwsie pabomot u onvimeol.

Omnpenenenne 1EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO IpUodopa.
N3mepenne pacCcTOsTHU.

N3mepenne o0bEMa KUIKOCTH B TBEPIOTO Tea.

Omnpenenenne pasmMepoB MaJbIX TEIN.

N3mepenne temmnepaTypbl MpU TMOMOIIM KUJIKOCTHOTO TEPMOMETpAa M JAaTUUKA
TeMIEepaTyphl.
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6. IlpoBeneHue wuccieqoBaHHS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONETA INAPHKA,
MYLIEHHOTO0 FOPU30HTAJIBHO, TEM 0O0JIbIIe, YeM 0O0JIbIlIe BHICOTA ITyCKa.
ITepBoHaya/ibHBIE CBe/IeHUSI O CTPOEHUH BelllecTBa.

CrpoeHne BemiecTBa: aTOMbI M MOJIKYNBI, HX pa3Mepbl. OTBITH, JJTOKa3bIBAIOIINE
JMCKPETHOE CTPOEHHE BEIIECTRA.

JIBukenne yacTull BemiecTBa. CBSI3b CKOPOCTU JBMKEHHS YaCTHUI[ C TEMIEPaTypOM.
BpoyHnoBckoe nBmwkenue, nuddysus. BzaumosjeiicTBue YacTHI[ BEUIECTBA: MPUTSHKEHUE U
OTTAJIKMBAHUE.

ArperaTHble COCTOSIHMS ~ BEIECTBA: CTPOCHHME Ta3oB, JKUJIKOCTEH U TBEPABIX
(KpUCTaNIMYeCKuX) Ted. B3auMOCBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX W WX aTOMHOMOJIEKYJSPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHHMA
BOJIBI.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHKEHHS.

2. Ha6mronenue quddy3un.

3. HaOmonenue sBieHWH, OOBSCHSIIOMIMXCS MPUTSHDKEHUEM FITH OTTAIKHBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopuvie pabomsl u onvimel.

1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIONb30BaHUEM (hoTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI MO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

J{BMKeHHe U B3aUMOACCTBHE TeJl.



Mexanndeckoe JBH>KeHUE. PaBHOMepHOE U HepaBHOMEpHOE JBH)KeHUE. CKOpOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacder myTu U BpeMeHU JABUKCHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IUHUIIE 00beMa BElIeCTBa.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CroxeHue Cuil, HalpaBiICHHBIX IO
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUSI.
Haburonenue siBeHus: MHEPLUH.

HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
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Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

2. OmpeneneHue cpenHedl CKOPOCTH CKOJBXEHHUS Opycka WIM IIapHKa M0 HAKIOHHOMN
MIJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHUSI OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

JlaByieHue TBEPABIX TeJl, JKUAKOCTEl U ra3os.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIEHUA Ta3a OT o0beMa, Temrneparypsl. [lepenaya naBieHus TBEPAbIMHA TEIaMH, KUJIKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIaBJIEHUS JKUJIKOCTH OT
rnyounsl.  [mapocratmdeckwii  mapamokc. CooOmaromuecs cocyabl. [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe namieHue. [IpHuMHBI CyIIecTBOBaHUS BO3TYLIHOM
o6omoukn 3emmu. Onwir Toppudennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JleticTBHE )KUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTamkuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTypBhl.

Ilepenada naBneHuUs KUIKOCTHIO U ra30M.
Coo0bmaronyecs: CoCy/bl.
I'mppaBauyeckuit mpecc.
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[TposiBnenue neiicTBrUs aTMOC(HEPHOTO TaBICHHUS.



6. 3aBHCUMOCTh BBITAJKHBAIOMICH CHJIBI OT O0BEMa MOTPYKEHHOM dYacTH Tella |
IUIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM JKUKOCTH.

8. VYcnoBue 1miaBaHHWs TeJ: IUIaBaHWE WJIM TOTPY)KEHHE Tl B 3aBHCHUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEH TeNa U )KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOHN B JKUIKOCTh
YacTH TeJa.

2. OmnpeneneHve BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIONIEH Ha TeJNO, TMOTPYXEHHOE B
KUIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIONICH CHIIBI, JEHCTBYIOIIEH Ha Telo B
JKUJKOCTH, OT MACCHI TeJa.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAIKUBAIOUICH CHIIBI, NEHCTBYIONIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTb YacTU TeJla U OT ILUIOTHOCTH
KUJKOCTH.

5. KonctpyupoBanue apeoMeTpa WIM KOHCTPYHPOBAaHUE JIOJKH U OIpeneieHue eé
rpy30M0AbEMHOCTH.

Pabora u MmomHOCTB. DHeprus.

Mexanunueckast pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuio paBHOBecus
peiyara. [IpuMenenue mpaBuia paBHOBeCHs pbluara K OJIOKY. «305I0TO€ MPaBHIIO» MEXaHUKH.
Kosdpdumuent mnonesnoro peiictBust (mamee — KIIJ[) mpocTteix mexanusmoB. IIpocTsie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexannueckas 2Heprud. KuHeTmdeckas W mnoTeHIualnbHas 3Heprus. lIpeBpamieHune
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B APYTOi. 3aKOH COXPAaHEHUS DHEPIMH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenue pa®oOTHl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Teja IO

TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBanue ycnoBH paBHOBECHS pbluara.

3. Usmepenue KIIJI HakIOHHON MIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.

8 KUIACC

TenoBble ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOECHHS BemiecTBa. Macca
W pa3Mepbl arOMOB © MoJieKyd. OMbIThl, MOATBEPXKAAIOIIAE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopnenu TBEPIOTO, )KHUJIKOTO U Ta3000pa3HOT0 COCTOSHUM BelecTBa. Kpucramueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. (CMayuMBaHWE M KalWUISIPHbIE SIBJIEHHSA. TerioBoe
pacUIMpPEHNE U CKATHUE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIUJIOBOTO JABMXKEHHUS YacTHIIL.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH OHEpruu: Terionepenada u
coBeplieHue paboThl. Buapl Teronepenaun: TeMIONpPOBOAHOCT, KOHBEKIUS, H3ITYUECHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBineHue M oTBepJeBaHME KPUCTAUIMUECKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Temiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATypbl KHIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHME TETIIOEMKOCTEN Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. HabGnroneHne nocTossHCTBa TEMIEpaTyphl MPHU TUTABJICHHUH.
13. Mopenu TEIIOBRIX ABUTATENEH.
Jlabopamopuvie padomol u onvimel.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

©CooNOAELDE
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OnbITh! 10 HAOIIOACHUIO TETJIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTEH U TBEPIBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka ruMOTe3bl JHMHEHHONW 3aBUCHUMOCTH JUIMHBI CTOJOWMKAa JKUJIKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPATYypHI.
7. HaOmroneHue u3MeHEeHHs] BHYTPEHHEH 3HEpPruM Tejla B pe3ysbTare TeIulonepenadu 1
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. OnpeneneHrie OTHOCUTENHHON BIQKHOCTH BO3IyXa.
13. Onpenenenue yaenpbHON TEMIOTHI IUIABJICHUS JIbJA.
DJIEKTpHYECKHEe H MATHUTHBIE SIBJICHHS.
Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3ApSKEHHBIX T€J1 OT BEJIWYUHBI
3apsI0B U PACCTOSHUS MEXKAY TEIaMH).



OnekTpuyeckoe noje. Hanpssk€HHOCTh 3yieKkTpuyeckoro mnodid. [IpuHiun cynepno3uuuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

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

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OileKTpuueckoe HampsbkeHue. ConpoTUBIIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 37IEKTPUUECKOr0O TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPeOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOpoTKoe 3aMbikaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. JIeHCTBME MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MOMYyYEHHS HIIEKTPHUYECKOW HHEPIUU. ODIIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
OneKTpocTaTUIECKast UHIYKIIHSL.
3aKOH COXpaHEHMsI JIEKTPUUECKUX 3apsIIOB.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DJIEeKTPUYECKUN TOK B )KUIKOCTH.
. 'a30BBblii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJITMETPOM.
. Peoctat u Mara3uH COnpoOTHBIIEHUM.
. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe nosie Toka. DJIEKTPOMAarHuT.
. JlelicTBuE MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTb HalpaBJIeHHsI UHIYKIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIIEKTPOTreHEPATOP MOCTOSHHOIO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka u mpoBepka padoThI JEKTPUUECKON IIEMH MOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

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

8. TlpoBepka mpaBuia CIOKEHUS HANPSDKCHUH TIPU TMOCIEAOBATECIHLHOM COCIUHECHUHU

ok wn P

JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CUIIbI TOKa IPH MapauIeIbHOM COCIUHEHUU PE3UCTOPOB.
10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MJYLIETO Yepe3 JaMIIOUKY, OT HaIpsKeHUs
Ha HEW.
13. Onpenenenue KI1J] narpeBarens.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHUU U
paszieneHnu.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, AEMOHCTPHUPYIOIINE 3aBUCHMOCTD CHJIBI B3aUMOJICHCTBHUS KaTyIIKH C TOKOM H
MarHuTa OT CHJIbI TOKa U HalpaBJICHUS TOKA B KaTYILKE.
18. M3yuenue aecTBUS MarHUTHOTO IOJISt HA IPOBOIHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl 1O MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Mexannyeckue siBJIeHHS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOe TIpsiMOJIHHEHHOe aBuxkeHne. CBoboaHoe nagenue. OmbIThI
[Nanunes.

PaBHOMepHOE NBHXKEHHUE MO OKpyxX)HOCTU. Ilepuon m yvactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoit 3akoH Herorona. Tperuit 3akoH Herorona. Ilpuniun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cuila TPEHHS
MIOKOSI, IPYTHUE BUBI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenue 1uianer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

IToTeHumanpHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEHHE TyTEeH W TPACKTOPHH ABIDKEHHS OJHOTO U TOTO K€ TeJa OTHOCHTEIHHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIUHEHHOTO JBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. Habmonenne MexaHHMUECKUX SBICHHUN, IPOUCXOIIUX B cucTteme oTcuéra «Tenmexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTbH YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MexaHU4ECKON 3HEPTUH ITPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHnue MeXaHWYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoncTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIIero paBHOMEPHOIO JBHKEHHS
IApUKA WIH TEIEKKH.

2. OmnpeneneHne CpeaHEH CKOPOCTH CKOJBKEHUS OpycKa WIIM JIBIDKCHHS IIapHKa II0
HAKJIOHHOM INTIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda MPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JIaBJICHMSL.

7. OmnpeneneHne KO3PPHUIUEHTA TPEHUS CKOIBKEHHUSL.

8. OmnpeneneHue KECTKOCTU NPYKUHBI.



9.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU3OHTAIILHON TOBEPXHOCTH.

10. Ompenenenrie pabOThI CHIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

HCIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.
Mexanu4yeckue KoJ1e0aHUs U BOJTHBI.

Konebarenbnoe nBmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
amuntyna. MaTtematuueckuid W NPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu mpu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue kojeOanus. Beinyxaennsle koneOanus. Pezonanc. MexaHnyeckre BOJHBI.
CaolicTBa MexaHndeckux BoJiH. [IposiosbHbIE U monepeyHble BOJIHBL. J[JTMHA BOJIHBI U CKOPOCTh

e€ pacnpocTpaHeHus. MexaHHueCKue BOJIHbI B TBEPJIOM Telle, CEHCMHUECKUE BOJIHBI.
3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACHCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOJOJIbHBIX U NONEPEUYHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnuie pabomol u onvimel.

1. OmnpeneneHne 4acTOTHI U MEPHOAA KOJICOAHUH MaTEeMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHue 4YacTOTHI U TIepro/a KoJaeOaH i MPYy>KHHHOTO MasiTHAKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOAa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.

4. WccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPYKUHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IMEpHOAA KoleOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITEl, JEMOHCTPUPYIOMIME 33aBHCUMOCTh TMEpuoia KOJEOaHWH TPYKHHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPY)KUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

DJIeKTPOMArHUTHOE I0JIe M 3JIeKTPOMATHUTHBIE BOJIHBI.
DNIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaa 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHMEe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE ¢cBOIICTBaA CBETA.

Jlabopamopuvie pabomsl u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

CBeToBbI€ SIBJICHHS.
JlyueBasg moxenb cBera. Mcrounuku cBera. IIpsAMOIMHENMHOE pPacHpoOCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. ITnockoe 3epkano. 3akoH OTpakeHUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.
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[TpsimonuHEHOE PACIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTuyeckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCUMOCTH yTila OTPasK€HUSI CBETOBOI'O JIyda OT YIJla MaJeHHs..
N3ydenune xapakTepuCTHK N300paXXeHHUs MpeMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCHMOCTH yIJIa TIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MajJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHUECKOMN CHIIBI COOMPAIOIIEH JTNH3BI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBBIE
(GUIBTPBI.

KBanToOBbI€ siBJICHUS.

OmneiTel Pesepdopaa u nnanerapHas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBanThl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oera- M ramma-usnydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyknonnas Mopzens aromHoro siapa. M3zorombel. PanunoaktuBHBIE mpeBpanieHus. l[lepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakyy. 3aKOHBI COXPaHEHMsI 3apsI0BOIO U MAaCCOBOTO YHMCEN. DHEPIUs CBS3U
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W AeneHus suaep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUA paguOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

ok wn

CrexTpbl U3JIy4€HHUs U TOTJIOLICHHUS.

CrHeKTphl pa3aMYHbIX I'a30B.

CnekTp Bogopoaa.

Habmonenue TpexoB B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOMUX U3TYYCHUH.

Perucrpanus nsiny4eHus IpUPOIHBIX MUHEPAJIOB U MIPOAYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaGmromeHue CIUIONIHBIX U JIMHEHYATHIX CIIEKTPOB H3TYICHHUS.

2. HWccnemoBanue TPEKOB: M3MEPEHUE JHEPTUM YACTUIBI 1O TOPMO3HOMY IYTH (II0

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNIb  TNpEeNHA3HAYEH [UIi CHUCTEeMaTHU3aluu |
0000111eHUs TPEIMETHOTO COACPKAHUS U OIbITA A€ATEIbHOCTH, IPUOOPETEHHOTO NMPU U3YUYEHUU
BCEro Kypca (pu3MKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX ITOT YU€OHBIN MpeaMET.

[Ipy wW3ydyeHWH JAHHOTO MOIYJIS PEATU3YIOTCS H  CHCTEMATU3HPYIOTCS — BUJBI
NESTEIbHOCTH, Ha OCHOBE KOTOPBIX OOecrneduBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (OpMUPYETCS E€CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB WCCIICIOBAHHS SIBJICHUW TPHUPOABI U TEXHUKH,
OBJIAJICHUEC YMEHUSMHU OOBSICHATh (U3MUYCCKUE SIBJICHHS, NPUMCHSS TIOTyYCHHBIC 3HAHUSA,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00YJarOIIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYYCHHBIX 3HAHWH Paclio3HaBaTh U HAYYHO OOBICHATH (DM3HUSCKUE SBIICHUS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

MCIIONIb30BaTh HAayUHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SBICHUI, B TOM YHWCIE IS
MIPOBEPKHU THITOTE3 U TIOTYICHHS TCOPETUICCKUX BBIBOJIOB;

OOBSICHATh HAYYHBIC OCHOBBI Han0oJiee BAKHBIX JIOCTHIKCHUN COBPEMEHHBIX TEXHOJIOTHIA,
HaIpUMep, MPAKTUUYECKOTO MCIOIh30BaHMS PA3IMYHBIX HCTOYHUKOB YHEPTHH Ha OCHOBE 3aKOHA
MPEeBpAIeHHs] U COXPAaHEHHsI BCEX U3BECTHBIX BUOB YHEPTHUU.

Kaxnas w3 TeM [aHHOTO MOMAYNS BKJIIOYAET SKCIEPUMEHTAIFHOE WCCIECIOBAHNE
oboOmraromero xapakrepa. Moyib 3aBepiiaeTcsi MpoBeIeHHEM JHarHOCTHYECKOW U OIIEHOYHON
paboThI 32 Kypc OCHOBHOT'O OOIIIETO 00Opa30BaHHUS.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yueHnue Qu3MKM HAa YpPOBHE OCHOBHOIO 0O0IIEero o0Opa30BaHMSA HANpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuarorerocst Oynyt c(hOpMUpPOBaHbI CIEYIOIINE TNYHOCTHBIE PE3YyIbTAThI B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

- MPOSIBJICHUE UHTEpEeca K UCTOPHUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOUN (Qu3ndecKon
HayKU;

- [ICHHOCTHOE OTHOIIICHUE K JOCTHKCHHUSIM POCCUHCKHUX YICHBIX-(PU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KIECHUHU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX ¢ IPAKTHYCCKUM ITPUMCHEHHEM JOCTHKCHUH (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPaIbHO-ITHYECKUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCIPHSITHE ICTETHMUECKUX KadyecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHWE IEHHOCTH (PM3MYECKON HAyKW KaK MOIIHOTO HMHCTPYMEHTA IMO3HAHHUS MUPA,
OCHOBBI Pa3BUTHs TEXHOJOTHM, BaXKHEUILIEN COCTABISAIOLIEN KYJIBTYpPHI;

- pa3BUTHE HAYYHOM JHO003HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH,

5) dopMupoBanus KyJbTYpPbI 310POBbS M IMOIMOHAIBHOIO 0J1ar0NOJTyYHA:

- OCO3HaHWE IIEHHOCTU Oe3omacHOro obpasza KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWJI O€30MacHOr0 TMOBEACHHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- cOpMUPOBAHHOCTh HaBbIKa pediekcuu, MPU3HAHUE CBOETO IMpaBa Ha OIMIMOKY M TaKOTO
e IpaBa y Jpyroro 4ejoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTUBHOE y4YacCTHE B PEIICHUU MPAKTHYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHu3allM, TOpoJa, Kpas) TEXHOJOTMYECKOM U COLUUAIbHOM HANpaBIEHHOCTH,
TPeOYIOMKX B TOM YHCIIe U (PU3NIECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOM;

7) 3K0JI0TMYECKOT0 BOCTIUTAHMS

- OpHWEHTAlMsl Ha TpUMeHeHHWe (U3MYECKUX 3HAHWN U1 pelieHus 3amad B o0jacTu
OKpY’Kalolllel Cpe/ibl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKHM HUX BO3MOKHBIX MOCIEICTBUMN
JUTSL OKpYKaloIlEen Cpeibl;

- OCO3HaHHE MI0OATEHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEM U MYTeH UX PEIICHHUS;

8) ajanTannu K N3MEHSKIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

- TOTPeOHOCTh BO B3aUMOJCHCTBUU TPU BBHIMOJHEHUH WCCICIOBAHHN W TIPOEKTOB
(bu3MYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

- TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IEATeTbHOCTh;

- TOTpeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHWWU, B TOM YHCIE (HOPMYIUPOBATH HJICH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWW U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,



® - [IJJAHWPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3H IMPUPOEIL, OGH.ICCTBa U 5KOHOMUKHU,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUU C Y4YETOM BIMSAHUSA HA OKPYXKAIOLIYyI0 Cpely, BO3MOXKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomerocsi Oyayr cpopMUpOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCAJbHbIE Y4eOHBbIE JIEHCTBUS, KOMMYHHMKATHBHbBIE
YHHUBEpCaJIbHbIC yUeOHbIE NIEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUECOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

BbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX (baKTaX, JaHHBbIX U
HAOJIOZICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBIABJIATE NMPUYUHHO-CIICACTBCHHBIC CBA3W IIPU H3YUYCHHUU (1)I/I3I/I‘I€CKI/IX SIBIICHUN U
IPOIIECCOB, JIeNIaTh BBIBOABI C HCIOJB30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydyeOHoW (u3uueckod 3agauu
(cpaBHEHHE HECKOJBKMX BAapHMAHTOB pEILIEHMs, BBIOOp Hamboiee MOIXOSAIEro ¢
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIAHY  OIBIT, HECIOXHBIN
(bU3UYECKU IKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NIECKOTO SIBJICHHUS;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYUYEHHYIO B XOJ€
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI 1O  pe3yjabTaTaM
MPOBENEHHOTO HAOIIO/IEHUS, OIIbITA, UCCIIEJOBAHMS,

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TAKKe
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTHh pa3jMYHble METOJbI, WHCTPYMEHTHI W 3allpOChl MPH TOHWCKE W OTOOpe
UH(OPMALIUY WU TaHHBIX C YYETOM MPEUIOKEHHON ydeOHO! (pu3ndecKoil 3a1auu;
aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALIUIO PA3TUUYHBIX
BUJOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(oOpMaruu u
WITIOCTPUPOBATh pEIIaeMble 3a/la4d HECJIOXKHBIMH CXEMaMH, JuarpaMMaMu, WHOU
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXJeHHUS Y4eOHOro MmaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbl M BBICKA3bIBATh UJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKenaTeIbHOCTH OOIICHNUS;
COMOCTABJIATh CBOU CYXKICHHS C CYXACHHUSIMH JPYIMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABISITH  PE3yJAbTaThl  BBIOJTHEHHOTO  (PM3UYECKOTO  OIMBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATh M WCIOJh30BaTh NMPEUMYINECTBA KOMAaHIHOW M WHAWBHIYAIHLHOW PaOOTHI
IIPY PEUICHUU KOHKPETHOH (pr3mueckor mpoOIeMsr,

NPUHUMATH [IEJTM COBMECTHOW JIEATEIHHOCTH, OPraHHW30BBIBATH JICHCTBHS TO €&
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yibTara IO CBOCMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMHA TMPOAYKT IO KPUTEPHUAM,
CaMOCTOSITENIHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISBIISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOUUX JUIsl peIIeHus
(bu3nUecKux 3HaHUMH;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS peHIeHuN (MHIUBUAYaAIBHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITEJIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBaHMsl C Y4ETOM MMEIOLINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIJIara€Mble BApUAHThI PEIICHU;

Jienath BbIOOpP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MPEUIaraTh IjiaH €€ U3MEHEHMS;

OOBSICHATH TNPUYMHBI JIOCTUXKEHUS (HEJOCTHDXKEHUS) pe3yJabTaToOB JEATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ1 BBHIMOJIHEHUS (HU3HUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

CTaBUTh ce0s1 HA MECTO APYroro yejoBeKa B XOJE CIopa WM JAUCKYCCUU HAa HAyYHYIO
TE€My, IOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OMMOKY MNpHU pelleHHH (QU3NYECKUX 3aJad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO JPYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIOJIB30BaTh TIOHATHS: (U3MYECKUE ¢ XUMHYECKHE SIBICHHS, HAOIIOJCHHUE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHIKOE, ra3o00pa3Hoe), MEXaHUYECKOe
JIBW)KEHUE  (paBHOMEpPHOE, HEPaBHOMEPHOE,  MPSMOJIUHEHHOE),  TPACKTOPHSI,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath siBreHus (Iudy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBI)KEHUE, WHEPLHUs, B3aUMOJCHCTBUE Tell, PAaBHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOH OChIO BpAICHHS, Iepelada JaBICHUS TBEPIBIMU
TEJIAMU, KUAKOCTSIMH M ra3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAHKUE Tell, IPEBPAICHUS
MEXaHUYECKOW YHEPTHH) 110 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOpPOCTSIMH B JKMBOH W HEXHBOW NPHUPOJE, NCHCTBUE CWIIBI TPEHUS B NPUPOIC U
TEXHUKE, BJIMSHUE aTMOC(EPHOrO IaBIICHHsI Ha XMBOW OpPraHU3M, IUIaBaHHE PbIO,
pBIYard B TeJe YeJIOBEKa, IMPH ATOM MEPEeBOIUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OTIMCHIBATh M3YYEHHBIE CBOIMCTBA Tel U (PU3MUYECKHE SBICHUS, UCTIONB3Ys (U3NIECKHE
BeJIMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCTh, CPEIHSS
CKOpOCTh, CHMJIa YHOPYTrOCTH, CHJIa TSDKECTH, BeC Teja, CWJIa TpPEHUs, JaBJeHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHW4eckas paborta,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIBI, KOX(QQHUIMEHT IOJIE3HOTO JeHCTBUS
MEXaHU3MOB, KMHETHUYECKasl W MOTCHIMAIbHAS SHEPTHs), TPU OIMCAHUU TPABUIIHHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHHS U €AMHUIIBI
(GU3NUeCKUX BEIMYMH, HAXOIUTh (DOPMYIBI, CBSA3BIBAIOIIME JAaHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(GUBHUYECKUX BEINYHH,

XapaKkTepru30BaTh CBOWCTBA Tel, (PU3WUECKUE SBICHUS W TPOIECCHI, HCIOIB3Ys
IpaBuia CIOXKEHUs CHUJ (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akon Ilackans, 3akoH
Apxumena, MpaBWIIO paBHOBECUsl pblyara (0JI0Ka), «30J0TO€ MPABUIIO» MEXAHMKH,
3aKOH COXPaHEHWs MEXaHWYECKOW DHEpPruH, TpPH OTOM JaBaTh CIOBECHYIO
(bOopMyYITHPOBKY 3aKOHA W 3aIMCHIBATh €r0 MATEMAaTHYECKOE BBIPAKEHHE;

OOBSICHATH (DU3UYECKHE SIBIICHUS, TPOIECCHl W CBOWCTBA TEll, B TOM YHCIE U B
KOHTEKCTE CHTyallli MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISBISATH MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ OMopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3amayd B 1-2 1eiCTBHA, HWCHOIB3ysd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAIOIIME (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHaln3a YCIOBUS 3aJadu
3allUCBIBaTh KPATKOE YCIIOBHE, TOACTABIATH (DU3NUYECKHE BEITHMYMHBI B (HOPMYIBI H
NPOBOJIUTH Pacy€Thl, HAXOAUTH CIPABOYHBIC JAHHBIC, HEOOXOAUMBIC IJISI PEIICHUS
3a[a4, OLEHUBATh PEATUCTUYHOCTD MOTYYCHHON (hPU3NUECKON BEIMUHHBI,



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPHIE MOXXHO pEUIMTh IMPH MOMOIIM (HU3UYECKHX
METO/I0B, B OINHCAaHUM MHCCIEJOBAHUS BBIICNIATh IPOBEPAEMOE IPEIIOIOKEHHE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IIOJYUEHHBIH peE3yslbTaT, HAXOJIUTH
OLIMOKH B XOJI€ OTIBITA, JIEaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEUI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATE X0/ OIbITa U (JOPMYJINPOBAThH BHIBOJIBI,
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH UCCIIEOBAaHHE 3aBUCUMOCTH OJHOM (PM3MYECKO BEIMUYUHBI OT IPYrou c
HCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTU CHUJIBl TPEHUS OT IUIOLIAAu
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YAJIMHEHUS NPYXKHUHBI, BbITAIKUBAIOILEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
yCIOBUH IJaBaHMS TeJ, YCIOBHH paBHOBecHs pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUJE MPEAJOKEHHBIX Ta0Onuil M Ipadukos,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIWYUH (IUIOTHOCTh BEIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MPEJI0OKEHHON
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIlBaTh MPHUHIMMBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpOM Ha WX OMHMCAHUA (B TOM YHCIE: MOAIUIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAUTh HH(MOPMAIMIO O TMpHUMEpax) MPaKTUYECKOro
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TIOBCEJAHEBHOW XM3HM s OOecredeHus
0e30MacHOCTH TPH OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILLECTBIIATh OTOOP HMCTOYHUKOB HMH(popManuu B VHTepHETE B COOTBETCTBHU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUHI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS MPOTUBOPEUNBON
WJIA MOXET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIIOJHEHUU YYEOHBIX 3a/laHUI HAyYHO-IOMYJISPHYIO JINTEPATypy
($U3MIEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh NMpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaep kaHusi, B TOM YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIM MOHATUHHBIA ammapar Kypca (QH3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUEMH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM pacIpenessaTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeMcTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb IPYIIIIBI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K kxonny oOyuenus B 8 kjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

MCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)XCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIIICHHBIA U HEHACBIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIIOBOW JIBUTATENb, JJIEMEHTAPHBINA SJEKTPUUECKUN 3apsijl, JIEKTPUUECKOE
MoJie, TPOBOJHUKH W JUDJEKTPUKH, TOCTOSIHHBIA JJIEKTPUUECKUH TOK, MarHUTHOE
oJIe;

paznuuath SBJeHUs (TETUIOBOE pAaCUIMpPEeHHE M CXKaThe, TeIUIornepenaya, TEIIOBOE
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
TJIaBJICHUE, KpUCTAJUTH3ALIUS (oTBepaeBaHme), KHUIICHUE, TerIonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOIO MOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHIYKIMSA) TIO OINKUCAaHUI0 HMX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4HciIe (Qu3NUecKue SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KalWUISApHBIE SIBIICHUS B NPUPOAE, KPUCTAUIbl B mpupoje, uzinydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJICKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOJIOCOB, POJb MArHUTHOTO TOJS JJIA KW3HU Ha
3emiie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHIA,

OTHMCHIBATh U3yUCHHBIC CBOMCTBA TET U (PU3NYECCKUE SBICHUS, UCIIONB3Ys (PU3NIECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI 3HEPrus, KOJUYECTBO TEIUIOTHI, YJeiIbHas
TEIJIOEMKOCTh  BELIECTBA, YJElbHAsd TEIUIOTA IUIABJIICHMS, YAEJIbHAs TEIUIoTa
napooOpa3oBaHus, yIelIbHAs TEIUIOTAa CTOPaHUs TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO31yXa, 3JEKTPUYECKHI
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HaNpsLDKEHUE, COMPOTHBJICHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIONb3yEeMbIX BEJIUYHUH,
0003HaueHHSI M eITUHUIBI (U3NYECKUX BEIWYHH, HAXOAUTh (DOPMYJIbI, CBSA3BIBAIOIINE
JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYITMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3y4EHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEJIINYMH;

XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJICHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIC IIOJIOXKCHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpHUU CTPOEHHUS BEILECTBA,
IOPUHLMII CYNEPHO3UIMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsna, 3akoH OMa nais ydacTka Lenu, 3akoH J[xoyns—JleHna, 3akoH cCOXpaHEHHUs
SHEpPruy, NMpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMChIBATh €ro
MaTEMaTHYECKOE BBIPAKECHHUE;

OO0BSICHATh (hr3MYEecKHe MPOLEcChl U CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin IIPAKTUKOOPUEHTUPOBAHHOI O Xapakrepa: BBISIBJISITD
INPUYMHHOCIEACTBEHHbBIE CBA3H, CTPOUTh OOBACHEHHE M3 1—2 JIOTMYECKMX WLIaroB ¢
onopoi Ha 1-2 u3y4eHHbIX CBOWCTBA (PU3NUECKUX ABJICHUH, PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemaTh pacuéTHble 3a7adud B 2-3 JICHCTBHS, HCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBs3bIBaroIlMe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBUSA 3aJauu
3allAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX AJI PELICHMs 3aladH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE AJIsl €€ PeIIeHuUs, IPOBOJUTH PacUEThl U
CpaBHUBAThH MMOJIyYCHHOE 3HaUYCHNE (PU3NUECKON BETMUNHBI C H3BECTHBIMH JAHHBIMU;
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOYKHO pEIIUTh MpU TMOMOIIU (PUINIECKUX
METOJIOB,  MCIOJNb3ysd  ONHCAHUE  MCCIEAOBaHWSA,  BBUIEIATH  IPOBEpsieMoe
IIPEIIIOJIOKEHNE, OLICHWBATh IPAaBWJIBHOCTh IOPSAKA IPOBEIACHUS MCCIEAOBaHUSA,
JIEJIaTh BBIBOJIBL,

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (KanwulspHbIE SIBIICHUS, 3aBUCUMOCTh JIaBJIEHHMS BO3JyXa OT €ro o0béMma,
TEMIIEPATYpPbl, CKOPOCTH MPOIIEcCca OCTHIBAHUS U HarpPEBAHUS MPU U3ITyYEHUU OT LIBETa
U3Iydaoume (moryomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATYPbl JKUIAKOCTH W IUIOIIAJU €€ IIOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJICHCTBHE 3JIEKTPUUECKUX 3aps/iOB, B3aUMOJEHCTBHE MOCTOSHHBIX MarHUTOB,
BH3YaIM3alisl MArHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSIHHOTO TOKa): (hOpMyJIHpOBaTh TMpOBEPSEMBbIE MPEANOI0KEHUs, COOUpPATh
YCTAaHOBKY M3 MPEAJIOKEHHOTO 00OpydOBaHMs, OMNHMCHIBaTH XOJA OMNbITa U
(bopMyTUPOBAThH BHIBOJIBI;

BBITMOJHATH MPSMbIE U3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIbHONW BIaKHOCTH BO3.yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHMEM aHAJIOrOBBIX MPHUOOPOB U JIaTYMKOB
(¢U3NUeCKUX BEIMYUH, CPAaBHUBATh pe3yJbTaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOMN
abCOJIIOTHOW MOTPEIIHOCTH;

IPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMUYUHBI OT JPYrou C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTHUBIICHUS NPOBOJHUKA OT
€ro JUIMHBI, IUIOINAJU IONEPEYHOIO CEYECHHs U YAENbHOIO CONPOTHBIICHHS BEILECTBA
IIPOBOJHMKA, CWJIBI TOKA, HAYHIETO Yepe3 MPOBOJHUK, OT HANPSDKCHMS HA POBOIHUKE,
UCCIIEOBAaHKUE TIOCJIEI0BATEIbHOTO U IApaJUIEIBbHOTO COEJUHEHUM MPOBOJHUKOB):
IUITAHUPOBATh MCCIIEI0OBaHUEe, cOOMPATh YCTAHOBKY M BBINOJHATH M3MEPEHHs, CIEays



MpeJIOKEHHOMY IIaHy, (PMKCHPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTU B BUJE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

® [POBOJIUTH KOCBEHHbIE M3MEpEeHMs] (PU3MUECKHX BeIMUYUH (yAeNbHas TEIIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOIHUKA, pab0Ta U MOLTHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh U3MEPEHHs, CcOoOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIEIys
MPEJI0KEHHON HHCTPYKIUU, U BHIYUCIISATH 3HAUCHHUE BETHUUNHBI,

e coOmonaTh MpaBWJia TEXHUKH Oe30macHOCTH Mpu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

® XapakTepu3OBaTh MPHUHLMUIIBI JCUCTBUA HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPON HAa UX OMHCAHUS (B TOM YHCJE: CUCTEMa OTOILICHHS JIOMOB,
THUTPOMETp, MapoBasi TypOWHA, aMIEpPMETpP, BOJBTMETP, CUYETYMK DIIEKTPHUYECKON
DHEPTUH, DIIEKTPOOCBETUTEIbHBIE TPUOOPHI, HAarpeBaTeNbHBIC AIIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKa), HCIOJNIb3Yys 3HaHUA O CBONCTBaX (U3MUECKUX SBJICHUNA U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh MPOCTbIE TEXHUYECKHWE YCTPONCTBA U HU3MEPHUTENbHBIE MPHUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEoCTar), COCTABISATH
CXEMBbI 3JIEKTPUUECKUX IIeTel C MOCIeN0BaTebHBIM U MapauIeIbHbIM COCTMHEHUEM
AIIEMEHTOB, Pa3nyasi yCIOBHBIE 0003HAUYCHUS JIEMEHTOB JIEKTPUUECKUX LETIeH;

® [IPUBOAMUTH MpHUMEPHl (HAXOAUTH HH(MOPMAIMIO O MpHUMEpax) MPaKTUYECKOIO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKM3HHM IS 0OECreUYeHUs
0e30macHOCTH TpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAECHUS HOPM SKOJIOTMYECKOTO TIOBEACHUS B
OKpYXKarolleu cpee;

® OCYILECTBJIATH MOMCK HHpOpMauuu (uzndeckoro cojepxanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpasi SBISETCS TMPOTUBOPEYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

® WCIOJB30BATH NP BBHITOJHEHUN yYeOHBIX 3a/JlaHUI HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/EepKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJETh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHUs WHGOpMALUU M3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUE YCTHBIE COOOILIeHHs, 00001as
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyOIMYHO  TPENCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM IPAaMOTHO HCIOJIb30BAaTh M3YUYEHHBIN NMOHSATHIHBIN ammapar
Kypca (pHU3MKH, CONPOBOXIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacrpenensaTs 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JaYaMH,
CIEIUTh 3a BBHIMOJHEHHEM IIJlaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUBAaThb  COOCTBEHHBIM BKJaJ B  JEATENBHOCTb  TIPYIIBL,  BbICTpauBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonuy oOyuenus B 9 Kjacce mpeaIMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M IEPETPy3KH, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATbHO30PKOCTh, CHEKTPhl HCIIyCKaHHsI W TMOTJOMIeHus, anbda, Oera- m Tramma-
U3JTy4EHUs], U30TOIIbI, SIACPHAs SJHEPIETUKA,

pa3iauyaTrh SBIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE IPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
IBUKEHHE 10 OKPY)KHOCTH, B3aMMOJICHCTBUE TeJ, PEaKTUBHOE JIBUYKEHUE,
Kose0aTeNbHOE JIBIDKEHUE (3aTyXamllue M BBIHYKIEHHBbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpaXX€HUE 3BYKa, MPSMOJIMHEHHOE pPACIpPOCTpPaHEHUE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAIbHBIX I[BETOB, IMCIIEPCUS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
[0 OINKCAHUIO HUX XApPaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBIICHUE U3YYCHHBIX (PU3MUECKUX SIBICHUHA B OKpY’KaroeM Mupe (B
TOM 4Hclie (PU3NYECKHE SBICHHUS B MPUPOJE: MPUIMBBI U OTJIHBHI, JABIKCHHUE IIJIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MIICTPSICEHHE, CEHCMMYECKHE BOJIHBI, ILYHAMH, 5XO, IIBETa Tel,
ONTUYECKHUE  SBJIEHUS B  MpHUpPOJAE, OHOJIOTrMYecKoe  JeHCTBHE  BUAMMOIO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, DPAaJUOAKTUBHOE M3JIyYeHHE MPUPOJHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyY€HHI Ha OPraHu3M YeJIOBEKa), PU ITOM MEPEBOAUTH
MPaKTUUYECKYIO0 3a/ayy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (CpEeIHSAs U MTHOBEHHas CKOPOCTh Tejla MPU HEPaBHOMEPHOM JBH)KEHUH,
YCKOpEHUE, NMEpPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIA YINPYrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHs], BEC Tela, UMITYJbC Tela, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHLUATIbHASI SHEPTUS TeNa, MOJIHATOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASL SHEPTUs CKAaTOW MPYKUHBI, KUHETHYeCKast
DHEprus, TOJTHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWMW, ATWHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTeIb NPEIOMIICHUS
Cpelibl), MPH OMHCAHUU NMPABUIBLHO TPAKTOBAaTh (PU3MYECKHI CMBICT HCIOJIb3YEMBIX
BEJIMYMH, O0O3HAu€HUs M EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (QOPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYUNH;

XapaKkTepru30BaTh CBOICTBA Tell, (GU3UUECKUE SBICHUS U MPOLIECCHI, UCIIONbB3Ys 3aKOH
COXpaHEHMsI HEPIMH, 3aKOH BCEMHUPHOI'O TATOTEHUS, NMPUHIUI CYNEPHO3ULUN CHII,
MPUHLINI OTHOCUTeNbHOCTH ["anues, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEeHUs UMITYJIbCa,
3aKOHBl OTPaXKEHUS U TMPEIOMJIEHHS CBETa, 3aKOHbl COXPAaHEHHUs 3apsAI0BOr0 H
MaccoBOI'O UHMCEJ TMpHU SAEPHBIX pPEAKIUsIX, IpU 3TOM JaBaThb CJIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NIPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLIME (PU3UUYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl W  OICHHWBATh PEATUCTUYHOCTh IOJYYEHHOTO 3HAYCHHUS
(bu3M4eCcKOil BETUUNHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NPU IMOMOMIH (PHU3HUECKUX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJIKa HPOBEAECHUS MCCIEJOBAaHUS,
JIeNaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUI U OIIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojebaHuil NpyKMHHOTO MasgTHUKA OT MAacchl rpy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIHEKTPOB HW3IIyYCHHS): CAMOCTOSTEIHLHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HaOOpa 000PyAOBaHMs, ONMCHIBATH X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 NPSMBIX W3MEPEHUH, OINpenenss cpenHee
3Hau€HUE H3MepsieMON BelIUUYMHBl ((POKYCHOE pacCTOsSTHUE cOoOMparoleil JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHNE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HayaJgbHOM CKOpOCTH, Iepuoja KojeOaHWi MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUS CBeTa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yAbTAThl TOJTYYEHHOW  3aBUCHMOCTH
¢u3nUecKuX BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PHU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKHUHBI, KOAP(PULMEHT TPEHUS CKOJIbXKEHHS, MEXaHW4yeckas padbora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHUs, cOOMpaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIIIOJHSTH
U3MEpEHUs, clenys NPeasIoKeHHON MHCTPYKIMM, BBIYMCIATh 3HAaYEHHUE BEJIUYMHBI U
aHAJTU3UPOBATh IOJIyYEHHBIE pEe3yabTaThl C Y4ETOM 3aJaHHOH IOIPEIIHOCTH
U3MEPEHHU;

coOMoaTh TpaBWiIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢ Ja0opaTOPHBIM
o0opynoBaHueM;



pa3nn4yaTth OCHOBHBIE TPU3HAKUM M3YYEHHBIX (DU3MYECKHX MOJENeH: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TEJNO, TOUYEYHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOI Ha UX ONMCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATUYUKHU 10JIOKEHHUS,
paccTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOoanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbl U CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOIMUECKUX IPOLIECCOB MpPHU PELIEHUH y4eOHO-
IIPAKTUYECKUX 3a/1ay, ONTUYECKUE CXEMbI JUISl MOCTPOCHUS M300pakKeHUH B IJIIOCKOM
3epKajie ¥ coouparoIei JInH3e;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHOOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoicTBamuy,
COXpaHEHUsI 370pOBbsi M COONIOACHHUS HOPM DSKOJOTMYECKOTO TIIOBEJIEHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh MOMCK HMHPOpManuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoc, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4€HHOW HH(pOpMAlMM Ha OCHOBE HUMEIOIIMXCS 3HAHUH M
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBHIOJHEHUU YYEOHBIX 3a/laHMI HAyYHO-TIOMYJSPHYIO JINTEPaTypy
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHbIE MaTepHuaibl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMAMMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJIHOY 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMaLuu
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COAEp)KAaHUSA, MYyOJUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HUCCIIEN0BATENIbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCITOJIb30BaTh M3YYEHHbIM TMOHATUHHBIA ammapar H3y4yaemoro pasjena (U3uKd U
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIE (HU(POBHIE)
Konrposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
Pa3nen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
1.1 dusKka - HayKa O PUPOIC 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 Ou3nYECKUE BEIIMYNHBI 2 https://m.eds00.ru/UDCTC8RJD
1.3 EcrecTBeHHOHAYUYHBIH METOI TO3HAHHSI 2 https://m.edso0.ru/ZOL7QLIIS
Hroro no pasneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
2.1 CrpoeHue BeliecTna 1 https://m.edsoo0.ru/2SJI151M41
2.2 JIBHXCHME I B3AMMOACHCTENE HACTHN 2 1 https://m.eds00.ru/ZXDKQLXCC
BeIleCTBa
2.3 ArperaTHbIe COCTOSIHHSI BEIIECTBA 2 https://m.edso0.ru/ONOVIXY1K
Hroro no pazgeny )
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
3.1 MexaHudeckoe JBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepnus, macca, MIOTHOCTh 4 https://m.edso0.ru/GXPU4MT5P
3.3 Cua. Bugsl cnn 14 1 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
!
a1 Aasrnertne. Lepenatia nasneris 3 https://m.eds00.ru/X0DW367P2

TBEPABIMH TEJIAMHU, KUIKOCTAMU U



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2

razaMu

4.2 JlaBiieHHE KUIKOCTH 5 https://m.edsoo.ru/2MVXZ0KL4
4.3 ATmocdepHoe naBieHue 6 https://m.edso00.ru/T7134SXNO
4.4 ’HeHCTBIfI,e PRIIROCTH 1 Tasa Ha 7 3 https://m.edso0.ru/NFE60Y8NK
NOrpyKEHHOE B HUX TEJIO

Htoro no pazneny 21

Pasznea 5. Pa6ora u MOIIHOCTH. JHEPrUust
51 Pabora 1 MOIIHOCTH https://m.edsoo.ru/75LMREDY1
5.2 ITpocThie MEXaHU3MBbI https://m.edso00.ru/504NQXKX9
5.3 MexaHu4deckas SHEprus https://m.eds00.ru/G30454EMT

Htoro no pazneny 12

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KVIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrposbnsie  IIpakrnyeckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE PeCypChl
padoThI padoTsbI
Pa3gen 1. TensioBbIe IBJICHUS
1.1 CrtpocHue U CBOMCTBA BEIIeCTBA 7 https://m.edso00.ru/R8QZNCIPM
1.2 TernaoBbIe MPOIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro mo pazueny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
2.1 DUICKTPHHCCKHE 3apA/IbL. SAPAKCHHEIC 7 1 https://m.eds00.ru/RAQORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 [ToCTOSTHHBIH ANEKTPUIECKHIA TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MaruuTHbIC SIBJICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DNeKTpOMarHuTHas! MHIYKIUS 4 https://m.edso0.ru/7QODS8EL15
Hroro mo pazueny 37
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I1O 68 4 145
I[TPOI'PAMME '



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

HaumeHoBaHue pa3iesioB M TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbnsie  IIpakrnyeckue
MPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoTsbI
Pa3zgen 1. Mexanu4deckue siBJICHUSA
M
11 EXAHIEECKOE ABIDKEHME H CTIOCOGHT 10 1 https://m.edsoo.ru/CEOGHRGTL
€ro OIHMCaHUs
1.2 BsaumoneiicTBue Ten 20 1 3 https://m.edsoo.ru/UC1RQAFAC
1.3 3aKOHBI COXPaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Htoro no paznemny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
2.1 MexaHuueckue KojaeOaHust 3 https://m.edsoo.ru/S5VIGSAI3
2.2 MexaHu4ecKue BOJTHBI. 3BYK 1 3 https://m.edsoo.ru/DHIJG8AS50
Hroro no paszneny 15
Paznen 3. DieKTpOMarHuTHOE 10Jie ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 EKTPOMATHATHOE HOe I 6 2 https://m.eds00.ru/DTISBBEYO
AJIEKTPOMArHUTHBIC BOJIHBI
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUSA
4.1 3aKOHBI PacpPOCTPAHEHHUS CBETA 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 3 https://m.edsoo.ru/20WNYKRX1
4.3 Pasnoxenue 6e10ro CBETa B CIIEKTP 2 https://m.edsoo.ru/2Z5AHODTO
Hroro no pazneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Pa3nea 5. KpanroBble ABJIeHUA

nu
5.1 CTYCKATHE H HOTTIOWEHHE CBETa 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 CTtpocHre aTOMHOTIO siIpa 1 https://m.edsoo.ru/U3WX2R61B
5.3 SnepHbie peakuu 1 https://m.edsoo.ru/TMMVY9VSF
Htoro no pazneny 17
Pasnen 6. [loBTopuTe1bHO-00001IAK0IINIT MOAYIb
[ToBTOpenue u 06o0IIEHNE
6.1 cozepkaHus Kypca Gpusuku 3a 7-9 9 2 https://m.edsoo.ru/JKQXVJ8BE
KJ1ace
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I1O 102 97

I[TPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®du3nka — HaykKa o IpUpoJie.
SBnenus npupoasl.
du3nuecKkue SIBICHUS
Mexannudeckue, TSIUIOBEIC,

QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

duznyeckue BeTUMIUHBI H UX
U3MepeHne

https://m.edso0.ru/35YPBIW5K

https://m.edsoo.ru/116U53L6H

https://m.edso0.ru/6ZYFTFPAY

Ypoxk-uccienoBanue
"N3mepenue TemrepaTypsl
IIPY TIOMOIIY >KUIKOCTHOTO
TEPMOMETpa U AaTYUKa
TEeMIIEpaTyphl"”

https://m.edsoo.ru/VOGCNSIMP

Kak ¢usuka u gpyrue
€CTECTBEHHbBIC HAYKH U3Y4YalOT
MPUPOAY.
EcrecTtBeHHOHAYUYHBIN METO/T
no3Hanusa. Onucanue
(bu3MYECKUX SIBICHUN C
IIOMOIIIBIO MOJACIEH

https://m.edsoo.ru/3LPP2HP X2

Ypoxk-uccienoBaHue
"[IpoBepka rUMOTE3bI:
JAIbHOCTH IOJIETA IIApUKA,

https://m.edsoo0.ru/9YLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

MYIIEHHOTO TOPU30HTAIILHO,
TeM OOJIBIIE, YeM OOJIbIIIE
BbICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIOIINE IUCKPETHOE
CTPOCHUE BEILIeCTBA

https://m.edsoo.ru/F5PU40LYR

Z[BI/I)KGHI/IC qaCTull BCIICCTBA

ypOK-I/ICCJ'IeI[OBaHI/Ie «OnbITHI
110 HaGHIO,[[eHI/IIO TCIIJIOBOTO
pacIupCHUs Ira3oB»

https://m.edsoo.ru/HO31SN1F3

https://m.edso0.ru/FT87UNTLS

10

ArperatHble COCTOSHUS
BELICCTBA

https://m.edso00.ru/STRDWACXM

11

B3anmocssa3p MexIy
CBOMCTBAaMM BEIMIESCTB B
pa3HBIX arperaTHbIX
COCTOSTHUSX U UX
ATOMHOMOJIEKYJIIPHBIM
ctpoerreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI

https://m.edsoo.ru/AWM1DBI148

12

Mexanndeckoe OBUKEHHUE.
PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBUKECHHE

https://m.edso0.ru/3W6CCIHB1

13

14

Cxopocts. Ennnuiist
CKOpPOCTH

Pacuer nmytu u BpemeH"
ABHUKCHU A

https://m.eds00.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

15

WNuepius. 3akoH HHEPIUY.
BsauMopelicTBue Ten Kak

https://m.edso0.ru/KX55101BX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX

IMpU4YruHa U3BMCHCHHA CKOPOCTH
JABHXCHHA TCJI

16

17

18

IlnotHOCTS BemiectBa. Pacuer
Macchl ¥ 00beMa Tejia 1o ero
IUIOTHOCTH

JlaGopaTopHas paboTta
«OrnpeneneHue mIOTHOCTH
TBEPIIOTO TETA»

Pemrenne 3ama4d mo reme
"[TnoTHOCTE BemecTna"

https://m.eds00.ru/0S71X3DPS

https://m.edso00.ru/OH22PX7CX

https://m.edso0.ru/50DYVY G49

19

Cuna xak XxapakTepuCTHKa
B3auMoeiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

https://m.edsoo0.ru/NV56FY1G2

20

JlaboparopHnast pabota
«M3yueHne 3aBUCUMOCTH
pacTspkeHus (aedopmarivin)
MPY>KUHBI OT TIPUIIOKESHHON
CHJIBI»

https://m.edsoo0.ru/PXXW6DHXE

21

22

23

SBnenue tarorenusa. Cuia
TKECTHU

CBsi3b MEX]y CHIION TSKECTH
u Maccoil Tena. Bec Tena.
Pemenue 3amau mo treme
"Cuna tskecta"

Cuiia TsKeCcTu Ha APYyTrux
mwira"eTax. usnyeckue
XapaKTEPUCTUKU TUIAHET

https://m.edsoo.ru/OCWJIXFNOE

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI

24

N3smepenune cun. JJunamomerp

https://m.edsoo.ru/IT1ZGKCKH



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH

25

Bec Tena. HeBecomocTh

https://m.edsoo.ru/UAQ1SQ8RE

26

27

28

CiioxeHue IByX CHJI,
HaIIpaBJICHHBIX 110 OJTHON
npsMoi. PaBHOEHCTBYIOIIAS
cun

Permrenue 3agad mo reme
"PaBHonelicTByrOMmas cui”
Tpenue cKoJIbKEHUS U TPEHUE

nokosi. TpeHue B mpupojae u
TEXHHUKE

https://m.edsoo.ru/L6SNUZVZ8

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1EOSMMH

29

Jlaboparopras pabora
«M3y4eHne 3aBUCUMOCTH
CUJIBI TPEHUS CKOJIBKEHUS OT
CWJIBI JJABJICHUS U XapaKTepa
COIIPUKACAOIIUXCS
IOBEPXHOCTEW»

https://m.edsoo.ru/TAQP4B30A

30

Pemrenue 3agad Ha
ONpEACIICHUE
PaBHOJECUCTBYIOLIEH CUJIIBI

https://m.edso0.ru/5YY23XXSD

31

Pemenne 3amay mo reMaM:
«Bec Temay, «I'paduueckoe
n3o0pakeHue crny, «CHIIbI»,
«PaBHOZIEHCTBYIOIIAS CUID»

https://m.edso0.ru/T9V639RZF

32

KonTponbnas pabota no
TeMaMm: «MexaHn4decKoe
NIBIOKEHHEY, «Macca,
IJIOTHOCTBY, «Bec Temay,
«['padpuueckoe nzodpaxeHue
cuiny, «CHIbD»

https://m.edsoo.ru/P4ARO8WE4D



https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

33

JNasaenue. CriocoObl
YMEHBIICHUS U YBEIINYCHHUS
JaBIICHUS

https://m.edso0.ru/25TVM1FDL

34

JlaBnenue raza. 3aBUCUMOCTh
IaBJIEHH Ta3a OT 00bEMa,
TeMIeparypsl

https://m.edsoo.ru/544Y MX9WR

35

36

37

[lepenaua naBneHus
TBEPIBIMH TEJIAMH,
JKUIKOCTSIMH U ra3aMu. 3aKoH
ITackans

Z[aBJ'ICHI/Ie B X KMJKOCTH U rasc,
BBI3BAHHOC HeﬁCTBHCM CHIJIBI
TAXKCCTHU

Pemienune 3amad mo tTeme

«/laBieHre B )KUAKOCTH U
rase. 3akoH Ilackams»

https://m.edso00.ru/CG5P08NWO

https://m.edso0.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

38

CooOmiaromuecs cocyabl

https://m.edsoo.ru/7THDBMDHR?2

39

40

I'mppaBnuueckuit mpece

Manomertpsl. [lopuaeBon
JKHUIKOCTHBIM HAcoC

https://m.edso0.ru/67X2LF396

https://m.edso0.ru/5G846G718

41

Atmocdepa 3emmu. [Ipudannbl
CYILIECTBOBAHMS BO3yIIHON
000JI04KH 3eMITH.
3aBUCUMOCTBH aTMOC(EPHOTO
JIaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOPS

https://m.edsoo0.ru/DRO6ZPW1M

42

Bec Bo3ayxa. ATmocdepHoe
JaBIICHHC

https://m.edsoo.ru/PYRNEDISY



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY

43

N3mepenue atMmochepHOTro
napienusi. OnbiT Toppuyenu

https://m.edso0.ru/2183TIPD4

44

45

46

3aBHCUMOCTBH aTMOC(EPHOTO
JaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOpSsI
bapomeTp-anepou.
ATMoOcdepHOe aBIeHHE Ha
Pa3IMYHBIX BHICOTAX

Pemenue 3anay no teme
"AtmochepHoe naBieHue"

https://m.edsoo.ru/YWJFWMZI1J

https://m.edsoo.ru/\WVBNXTP7GR

https://m.edsoo.ru/YWVWL5TAL

47

JlelicTBue ®UIKOCTH U Ta3a HA
MOrPYKEHHOE B HUX TEJNO.
ApxumenoBa cuiia

https://m.edso0.ru/SMG9FR466

48

JlaboparopHnast pabota
«Omnpenenenue
BBITAIKABAIOIIEH CHJIIBI,
JIEWCTBYIOIIEH HA TEJO,
MOTPY>KEHHOE B KUJIKOCTh)

https://m.edsoo.ru/7U40IDLK2

49

Jlaboparopnas padoTa mo
TeMe «HMccnenosanue
3aBHCHMOCTH Beca Tejla B BOJIE
0T 00béMa MOrpyKeHHOH B
KHUJKOCTh YaCTU TEJa»

https://m.edso00.ru/OUOBGKKSW

50

o1

TlnaBanue Ten

JlaGopatopHnas pabora
"KoHcTpynpoBanue
apeoMeTpa Wiu
KOHCTPYUPOBAHHE JIOAKH U

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P



https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P

Onpe/eIIeHuE €€
rpy30n0abEMHOCTH"

52

Pewenne 3amad no remam:
«IInaBanue cynos.
BosnyxoraBanue,
«/laBneHue TBEPABIX TET,
AKUIKOCTEH U Ta30B»

https://m.edsoo.ru/R7VHLAG0Q

53

54

Mexannueckas pabora

Mormnocts. EquHuibet
MOIIIHOCTH

https://m.edso0.ru/1YIR6J7L5

https://m.edsoo.ru/4UUXIHR1X

55

Ypok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOU IIPH
nogbEMe 1o jgecTHuue"

https://m.edso0.ru/GDB065558

56

57

58

59

[Ipoctele MexaHu3MBI. Phryar.
PaBHOBecue cun Ha ppiyare

KonrtponbHas pabora o Teme
«/laBieHMEe TBEPABIX TE,
KHUJIKOCTEH U ra3oBy /
Bcepocculickas npoBepodHas
paborta

PezepaHbiit ypok. Pabora ¢
TEeKCTaMu 1o Teme «JlaBieHue
TBEPABIX TEJI, KUIAKOCTEU U
ra3zoBy» / Becepoccuiickas
npoBepoyHas pabora

Prruaru B Texuuke, ObITY U
npupoae. JlabopaTopHas
pabota «MccnenoBanue

0.5

https://m.edso0.ru/8YRUOUGS?2

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edsoo.ru/KR7VOIXUT



https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT

YCJIOBHI paBHOBECHS pblyara

60

61

62

Permrenue 3agad mo reme
«Y cioBuUsL paBHOBECHUS
phIuara

Koaddurment nonesnoro
NEHCTBUS MEXaHU3MA.
JlaGoparopHnas pabora
«M3mepenue KIIJI HaknOHHON
TUTOCKOCTI

Pemrenue 3amad mo reme
"Pabora, momuocTh, KIT/I"

0.5

https://m.edsoo.ru/6 AXDHFS8N

https://m.edsoo.ru/4AYEYZDMW

https://m.edsoo.ru/VF5XBQLVS

63

Mexanunyeckas SHEpIusl.
Kunetnueckas u
MOTEHIMAIbHAs SHEPT U

https://m.edso0.ru/3HOQE7HOYK

64

65

3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUn

YPOK-3KCIIEPUMEHT 110 TEME
"OKCnepUMEHTaIbHOE
orpezeseHue U3MEHEHUS
KUHETUYECKON U
MOTEHIINAIbHON SHEPTHH NTPU
CKaThIBaHUH TeJa M0
HAKJIOHHOM TIOCKOCTH"

https://m.edsoo.ru/46Y22ZPME

https://m.edsoo.ru/5sM7E7YTZC

66

KonTponbhas pabota no teme
«PaboTa 1 MOIITHOCTE.
DHeprus»

https://m.edsoo.ru/AECZ9T7EC

67

PezepsHblii ypok. Pabora ¢
TEKCTaMH IO TeMe

https://m.edsoo.ru/MJIPGGSA3



https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3

"MexaHn4yeckoe IBmKeHue"

PesepBHbIit ypok. Pabora ¢
68 TekcTamu 110 Teme "PaboTa.
MomnHocTtb. DHeprus"
OBIIEE KOJIMYECTBO YACOB
I1O ITPOI'PAMME

68

12

https://m.edso00.ru/XT2SMNZYM



https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne
n/n

Tema ypoka

OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU U UX ONBITHBIE
MTOATBEPKICHUS

Macca u pa3Mep aToMOB U
MOJIEKYIT

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edso0.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

Mopenu TBEPAOro, JKUAKOTO U
ra3o00pa3HOro COCTOSHUMN
BeIeCcTBa

https://m.edsoo.ru/HVW3WMRAS

OO0BsicHeHHE CBOWCTB
TBEPIOTO, JKUIKOTO U
ra3zo000pa3HOro COCTOSTHUM
BEIL[ECTBA Ha OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KHMHETHYECKOU TEOpUH

https://m.edso0.ru/DJYTZQHS83

Kpucranmnmueckue u
amopHbIe Tena

https://m.edso0.ru/8G73PVM40

CwmauuBaHue u
KaWUIIPHOCTb.
IToBepXHOCTHOE HATSKEHUE

TennoBoe pacimpeHue u
CIKaTHe

https://m.edso00.ru/7XZHOXTSK

https://m.edsoo.ru/ISN30OKS8L

Temneparypa. CBs3b

https://m.edso0.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

TeMIEepPaTypbl CO CKOPOCTHIO
TETIJIOBOTO JABMIKEHUS YaCTHI

10

BnyTtpenHss sHeprusi.
CriocoOb1 U3MEHEHUS
BHYTPEHHEN YHEPTUU

BI/I,I[BI TEIIonepeaadun

https://m.edsoo.ru/BBVCI9IMHG6

https://m.edsoo.ru/WF4J3070P

11

12

Ypoxk-koHpepeHuus
"[IpakTHueckoe
HCIIOJIb30BAaHUE TETIOBBIX
CBOICTB BEIIECTB U
MaTepuajoB B LIEJAX
sHeprocoepekeHus"

KonnuecTBO TEIIIOTEHL.
YV nenpHas TEMI0EMKOCTh

https://m.edsoo.ru/UU9100QFZW

https://m.eds00.ru/88291DDI1Z

13

YpaBHEHHE TEIOBOTO
Oamanca. TermooOMeH u
TEIJIOBOE PAaBHOBECHE

https://m.edsoo0.ru/P520QUVQJE

14

JlaGoparopHas paboTa
"HUccnenoBaHue sBIEHUS
TeriooOMeHa pu
CMEITUBAHNHN XOJOIHON 1
ropsiuer Bobl"

https://m.edsoo.ru/FR2N6N5GV

15

Pacuer koauuecTBa TEMIOTHI,
HEO0OXOaUMOTO I
HaneBaHI/ISI TCJlIa 1
BBIACIAEMOIO UM HpI/I

OXJIAK ICHUH

https://m.edsoo.ru/JSMRA1APW

16

JlaboparopHas paboTa

https://m.edso0.ru/401T1ZJAH



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH

"Omnpenenenue yaenabHOMU
TEIJIOEMKOCTH BenlecTna"

17

18

19

DHeprus TomMBa. Y ieinbHas
TEIJIOTa CTOPAHUS

[InaBnenne n OTBCPJACBAHUC
KPpUCTAINIMYCCKUX TECII.
Y aenpHas TEILIOTA IIJIaBIICHUS

JlaGopaTopHnas pabota
"Onpenenenue yueiabHOU
TEIJIOTHI IIJIaBJICHUS Jibaa"

https://m.edso0.ru/683AIXYWS8

https://m.edsoo.ru/JHES5A1PJF

https://m.edso0.ru/LCOXVHGHD

20

[TapooOpazoBanue u
KoHeHcauus. Mcnapenue

https://m.eds00.ru/COQG4DQKML

21

Kunenue. Y nenpHas Temiora
napooOpa3oBaHus U
KOHJEHCAIIUU. 3aBUCUMOCTb
TEMIIEpATyphl KUIICHUS OT
aTMOC(EepHOTO JTaBJICHUS

https://m.edsoo.ru/Y7HDIJM2GZ

22

Bnaxnocts Bo3ayXa.
JlaGopaTtopHnast pabota
"Onpenenenne
OTHOCUTEIbHOU BIQXKHOCTH
BO3ayXa"

https://m.edsoo.ru/7KP37W0J1

23

24

Pemenue 3amau Ha
oTIpesieNICHUE BIAXKHOCTH
BO3JIyXa

[IpuHIMIBEL PAOOTHI TETLIOBBIX
neurareneii. [Tapopas
TypOuHa. [IBurarens

https://m.edsoo.ru/N4XJEXGAL

https://m.edsoo0.ru/6BKWSWY G6



https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6

BHYTPEHHETO CrOpaHus

25

26

27

28

KIIJI TenoBoro ABurares.
TensoBble ABUTaTEIA U
3aIIUTa OKPYKAIOMIEH Cpe/bl
3aK0OH COXpaHEHUs U
MIPEBpAICHHS YHEPTUH B
TEIJIOBBIX ITPOIIeccax

[ToaroroBka K KOHTPOJIHHOU
pabote 1o Teme "TernoBsie
apreHus. Mzmenenue
arperatHbIX COCTOSTHUMN
BerecTna"

KonTponbHas pabota mo Teme
"TeroBble IBICHUA.
N3meHeHue arperaTHbIX
COCTOSIHUH BemecTna"

https://m.edsoo.ru/UJASDRDOH

https://m.edso0.ru/B1KX6RPQ9

https://m.edso0.ru/9AQ53CC7C

https://m.edso0.ru/0X03133KU

29

DnekTpuzanus Tei. JIBa pona
AIEKTPUUYECKUX 3apPsI0B

https://m.edsoo0.ru/9E85KDOMD

30

Ypok-uccnenoBanue
"DnexTpu3anus Ten
WHIYKIWEH U IIPU
CONPUKOCHOBEHUH"

https://m.edsoo.ru/JALOFK67J

31

32

B3aumoneiictBue
3apsOKEHHBIX TeJl. 3aKOH
Kynona

DNEKTPUUYECKOE TMOJIE.
Hanpsi>xeHHOCTB
AIIEKTPUYECKOTO ITOJIS.

https://m.edsoo.ru/LIJCQZZS9

https://m.edsoo.ru/N79CZ2GZ1J



https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J

[IpuHnun cynepno3unun
JNEKTPUYECKUX MOJIEH

33

34

35

Hocurenu snektpuueckux
3aps0B. DJIeMEHTapHBIN
3apsia. Ctpoenue atoma

HpOBOILHI/IKI/I " JUOJICKTPUKH.
3akoH COXpaHCHUA
SJICKTPHUYCCKOTI'O 3apsaga
Pemenue 3amgau Ha
IMPUMCHCHHC CBOMCTB
QJICKTPHUUYCCKUX 3apAa0B

https://m.edsoo.ru/AFOIKADMV

https://m.edsoo0.ru/U8JR991PB

https://m.edso0.ru/SXWWOSWJ5

36

DNEeKTPUYECKUH TOK, YCIOBUS
€ro CyILEeCTBOBAHUS.
VICTOYHUKH 3JIEKTPUUYECKOTO
TOKa

https://m.edsoo.ru/ISIMP3J3M

37

JlericTBUA 3JIEKTPUUYECKOTO
TOKa

https://m.edso00.ru/Q8WUTCKVT

38

39

40

Ypok-uccnenoBasue
"JleiicTBHUE AJIEKTPUYECKOTO
MO0JIsl HA TPOBOJIHUKU U
JUDJIEKTPUKA"

DNEeKTpUYECKUN TOK B
MeTaJulax, KHUJIKOCTIX U ra3ax

DnexTpudeckas LEeMb U e€
COCTaBHBIE YaCTH

https://m.edsoo.ru/ZHMKZM4JU

https://m.edsoo.ru/E4ACO0OQYPF

https://m.edsoo0.ru/ROW7KUDDO

41

Cwuuta Toka. JlabopatopHas
pabora "M3mepenue u
peryMpoBaHue CUIIbI TOKA"

0.5

https://m.edsoo.ru/9LHH7UNJI



https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI

42

DNEKTPUUECKOE HAMPSKEHUE.
BoasT™merp. JTaboparopHas
pabora "M3mepenue u

peryJivpoBaHHe HaMpsHKeHUS'

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTuBieHne MPOBOJHUKA.
VY nenpHO€E CONPOTUBIICHUE
BEILIECTBA

https://m.edso0.ru/ES8U05PC4G

44

JlaGopaTtopHnast pabora
"3aBUCUMOCTh
AIIEKTPHYECKOTO
COIIPOTHBIICHUS IPOBOIHUKA
OT €ro JJIMHBI, IJI0LaAn
MOTIEPEYHOr0 CEUCHUs U
MaTepuana"

https://m.edso0.ru/4JDA8GZNX

45

3aBUCUMOCTH CHJIBI TOKA OT
HanpshkeHus. 3akoH Oma s
y4acTKa [enu

https://m.edsoo.ru/VEZPE70Q80Q

46

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHUS
pe3uCTOpa M HAIPSHKCHUS Ha
pesucrope"

https://m.edso00.ru/X5THIN3RM

47

ITocienoBaTenbHOE U
napauieIbHOE COSTUHEHUS
HpOBO)IHI/IKOB

https://m.edso0.ru/HJ9903493

48

JlaGopaTtopHnas pabota
"[IpoBepka mpaBuiia
CJIOKEHMSI HAIIPSHKEHUN TpH

https://m.edso0.ru/VOQ3VYPOTS8



https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8

[10CJIE0BATEIbHOM
COETMHEHUH JIBYX
pe3uctopon”

49

JlaboparopHas paboTa
"ITpoBepka npaBuiia AJsl CUIIbI
TOKA IpY NapauIeIbHOM
COCJIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZ]

50

Pewenne 3anau Ha
npuMeHeHue 3akoHa Oma Juist
Pa3IMYHOTO COSAMHEHUS
IIPOBOTHUKOB

https://m.edsoo0.ru/19ZEFKZZ4

o1

52

53

54

Pabora u MmoutHOCTb
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna
JlaGoparopHas paboTa
"OmnpexneneHue paboThl U
MOITHOCTH 3JIEKTPHUUYECKOTO
ToKa"

DNEKTPUYECKHE LIENU U
HOTPEOUTEIH FITEKTPHUUECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

IIocTosiHHEIE MAarHuThbl, UX
B3aUMOCHCTBHUE

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VR92V8JHA

https://m.edsoo.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnenoBanue
"N3yuenne nonei
MOCTOSIHHBIX MarHuToB"

https://m.edso0.ru/1GL7RJOOR

56

MaruutHoe nosie. MarautHoe

https://m.edso00.ru/R3XXJCRVK



https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK

oJjIe 3eMJIU U €T0 3HAYECHUE
U1 JKU3HHU Ha 3eMiie

S7

IToaroroBka Kk KOHTPOJIBHOMN

pabore 1o Teme

"DnexkTpuueckue 3apsabl.

3apspKeHHbIE Tea U UX 1
B3aMMOJICHCTBHSI.

[ToCTOSHHBIN JIEKTPUUECKUI

TOK

https://m.edsoo.ru/RTA1IB1C5

58

59

60

61

KonTtponpsHast pabora o Teme
"DIeKTpUUECKHE 3apsiIbl.

3apspKeHHbIE Tela U UX
B3aUMO/ICHCTBUS. 1
IToCTOSHHBIN DIIEKTPUYECKUN

Tok" / Beepoccuiickas

poBepoyHas paborta

PesepBHblit ypok. Pabora ¢

TEKCTaMU I10 TEME

"IToCTOSTHHBIN ANEKTPUUECKUI 1
Tok" / Bcepoccuiickas

poBepoyHas paborta

OneiT Opcrena. MarHutHoe
MoJIe DNIEKTPUIECKOTO TOKA
MarauTHoe 1moJje KaTyIIKy C
TOKOM

IIpumeneHne
AIIEKTPOMATrHUTOB B TEXHHKE.
JlaboparopHas paboTa
"N3yuenue neiicTBus

0.5

https://m.edso0.ru/ZISSW4Z7W

https://m.edsoo0.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD



https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD

MAarsuTHOIO I10JIAA Ha

1

IMPOBOJIHHK C TOKOM'

62

63

64

65

DIEeKTPOABUTATEIb
MOCTOSTHHOTO TOKa.
Hcnons3oBanue
JIEKTPOJIBUTATENEH B
TEXHUUYECKUX YCTPONCTBaX U
Ha TPAHCIOpPTE.
JlaGopaTopHnas pabota
"KoHctpynpoBanue u
U3y4eHue paboThl
aneKTpoBuraress'

OmnbiThl Papajes. 3aKoH
3JIEKTPOMarHUTHOM
nHaykuuu. Ipasuno Jlenna

Dnektporereparop. CrocoOs
TIOJTyYeHHUs DNEKTPUYECKOH
SHEPruu. DNEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HICTOYHHKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJIBHON
paboTe mo Teme
"DnexTpuueckue u
MarHHuTHBIE IBJICHUS"

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

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B

66

KonTponbhas pabota no teme
"OneKkTpruyuecKue u
MarHuTHBIC SIBJICHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepHbIii ypok. Pabora ¢
TekcTaMu 110 TeMe "TermioBrie

https://m.edso0.ru/4B8GKYQ1X



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X

sBieHus"”

PesepBHbIii ypok. Pabota ¢
68 TEKCTaMU TI0 TEME

"MarguTtHble aBiaeHud"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

14.5

https://m.edsoo.ru/ISHXLLTXX



https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne
n/n

Tema ypoka

Mexanndeckoe JABUKCHUC.
MaTepI/IaJ'IBHaSI TOYKa

Cucrema oTcyera.
OTHOCHUTEILHOCTD
MCXaHHNUYCCKOI'O ABMXKCHUA

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/UP3188VVCD

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE IPSIMOJIMHEWHOE
JIBUKECHUE

https://m.edso0.ru/E65RWOZKO0

HepasHomepHoe
MPSIMOJIMHEMHOE IBUKEHUE.
Cpenusis 1 MTHOBEHHAs
CKOPOCTH

IIpssmMonuneiHoe
PaBHOYCKOPEHHOE JIBUIKEHHUE.
Yckopenue

CKopocCTb MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JIBM)KEHUSI.
I'padux ckopocTH

https://m.edso0.ru/L043PYTGB

https://m.edsoo.ru/SKUYWCHBO0

https://m.edsoo.ru/HXCDF3ZC8

JlabopaTopHas pabota
"Onpenenenne yCKOpeHus Tea
MIPU PaBHOYCKOPEHHOM
JIBIKECHUU 110 HAKJIOHHOU
MJI0CKOCTH"

https://m.edsoo.ru/1IKKINJFOS8

CB0OOIHOE TTaJIEHUE TE.

https://m.edsoo.ru/NMQA4GGEQ



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

OmnrlTel ["annines

PaBHOMeEpHOE ABMXKEHUE IO
oKpyxHOCTH. [Tepuon u

9 . https://m.edsoo.ru/PVRBIDTTH
yacToTa oopamienus. Jluneitnas
" yrjioBasgd CKOpOCTHU

10 Herrtpoctpemutensiioe https://m.eds00.ru/O5LFGWFZY.
YCKOPCHUC

11 Hepasiit 3axort Herotoma. https://m.eds00.ru/TADTURL3K
BekTop cuiibt

12 Bropoit guaKOH Herotona. https://m.edsoo.ru/5A28NGVEV
PaBHOpelicTBYIOIIAs cHita

13 Tpermit saxort Herotora. https://m.eds00.ru/XPFY G64RM
Cynepno3uuus cui

14 Pemterue safat Ha https://m.eds00.ru/GEM2S4HK9
MMPUMCHCHUC 3aKOHOB Hrrorona

15 Cuna ynpyrocta. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ

16 Pemenne sajat o Teme «Cwia https://m.eds00.ru/HML1AMN12
YIPYTOCTH»
JlaboparopHnast pabota

17 «OrpeieneHue )KeCTKOCTH https://m.edsoo.ru/T4PAJAFV1
MPYKUHBD»

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRAS8I7

19 Pemenne safat o Teme «Ciia https://m.eds00.ru/PJIDH2DCIT
TPCHUA»
JlaboparopHnast pabota

20 "Onpenencaue K03 duimeHTa https://m.edsoo.ru/C56RD8K X8
TPEHUs CKOJIbKEHUs"

21 Pemrenue 3ama4 mmo reme https://m.edsoo0.ru/VT3T38KBU



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

"3akonbl Hetotona. Cuina
ynpyroctu. Cuna TpeHus"

22

Cuia TSKEeCTH U 3aKOH
BCEMHPHOTO TATOTCHUSI.
YckopeHue cBOOOTHOTO
najieHus

https://m.edsoo.ru/MEETXGF60

23

Ypok-koHbepeHIus
"JIBU>KEHUE TEJl BOKPYT
IPaBUTALMOHHOIO LIEHTpa
(Conneunas cucrema).
lanmaktuku"

https://m.edsoo.ru/BLGGQ9259

24

25

26

27

Pemenue 3amau nmo treme "Cuna
TSDKECTU U 3aKOH BCEMUPHOTO
TArOTEHU"

[lepBasg kocMuueckas
ckopocTbk. HeBecoMocTh u
neperpy3ku

PaBHOBecue MaTepHaIbHOM
TOYKH. AOCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO
Tela ¢ 3aKPerIEHHON 0ChIO
BpauieHus1. MOMEHT CHJIBI.
LenTp Ts0KECTH

PaBHOBecHe MaTepUaIbHOR
TOYKH. AGCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO
TeJa ¢ 3aKPEeTIEHHOH OCBIO
BpaieHusi. MOMEHT CHUJIBI.
LenTp TsxecTH

https://m.edso0.ru/V02GV8YAT

https://m.edso0.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQWA4SLS



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS

28

Pemrenue 3agad mo reme
"MomeHnT cuibl. Llentp
TsHKecTH"

https://m.edso0.ru/0QJSN205C

29

IToaroroBka K KOHTPOJIBHOMU
pabote mo Teme
"MexaHU4eCKOS ABMKCHHC.
BsaumogeiictBue Ten"

https://m.edso0.ru/8D7SUVX5J]

30

31

32

KonTponbhas padota no teme
"MexaHn4yecKoe IBIKEHUE.
Bsaumoneiictsue Ten"

Nmnynbsce Tena. Umiynse cubl.
3aKOH COXpaHEHMsI UMITYJIbCA.

Yupyroe u HeEynpyroe
B3aUMOJICHICTBHE

Pemenue 3aau o teme
"3aKkOH cOXpaHEHUs UMITyJIbca"

https://m.edso0.ru/J1BOUJ2YG

https://m.edsoo.ru/7P15BWQD?2

https://m.edsoo.ru/LQO6EH8F9

33

VYpok-koHpepeHus
"PeakTHBHOE ABMKEHHE B
IIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

35

36

Mexanunyeckas pabota u
MOIIHOCTH

Pabota cuitbl TSKECTH, CUITBI
YIPYTOCTH U CHJIBI TPEHUS

JlaGopatopHnas pabora
«Omnpenenenne pabOThI CUITBI
TPEHUs IPU PaBHOMEPHOM
JBM>KEHUH TeJa 10
TOPU30HTAILHON

https://m.edso0.ru/FCOHVOY XP

https://m.edsoo.ru/Y4H20MDHI

https://m.edsoo.ru/609HFE1P8



https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8

IOBCPXHOCTU»

37

38

CBs3b 3HEpruU U paboTHI.
ITorenumanpHas SHEpPIrUst
Kunernyeckas >Heprus.

Teopema 0 KHHETHYECKOM
SHEPTUU

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/WKXL7NXVR

39

3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHKe

https://m.edsoo.ru/FMM2S69EB

40

41

42

Jlaboparopras pabora
«M3yuenue 3aKk0HA COXPaHCHHS
SHEPTHUM»

KosnebarenpHOE TBUKCHUE H
€ro XapaKTePUCTUKH
3aTyxatomue KojeOaHusl.

BreinyxaeHHbie KoneOaHusl.
Pezonanc

https://m.edso0.ru/0TVK8KJIXB

https://m.edso0.ru/3EQ3BHBZ3

https://m.edso0.ru/I3ZKD2M12

43

44

45

46

MaremMaTnyeckuii u
MPY>KUHHBIA MAaSTHUKH

Ypoxk-uccienoBanue
«3aBHCUMOCTh TepUoa
KoJIeOaHMH OT KECTKOCTH
NIPY>XKUHBI ¥ MACCHI IPy3a»

HpeBpameHHe OHCPTUHU IIpU
MEXaHHUYECKHX KOJICOaHMSIX

JlabopartopHnast pabota
«OmnpeneneHue 4acToThl U
nepuoja Konebanui
MPYXKUHHOTO MasiTHUKa»

https://m.edsoo0.ru/0O71PZDM11

https://m.edsoo.ru/BACAGR4KS

https://m.edsoo.ru/RPN7BUG55

https://m.edsoo.ru/FV1Y2NUGC



https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC

47

48

Jlaboparopnas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoa KojiebaHuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

Mexannueckre BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJIH.

HpOI[OJ'IBHBIC H IIOIICPCYHBIC
BOJIHBI

https://m.edsoo.ru/6 Y GEHWS8DT

https://m.edso0.ru/QHBQ3U5XV

49

VYpoxk-koHpepeHuus
"MexaHU4YeCKHE BOIHBI B
TBEPAOM Teie. CelicMruYecKre
BOJHBI"

https://m.edsoo.ru/6PNOHXSJA

50

51

52

3ByK. Pacripoctpanenue u
OTpa)K€HHE 3BYyKa
Ypoxk-uccienoBanue
"HaOmroaeHre 3aBHCUMOCTH

BBICOTHI 3ByKa OT 4acTOThHI"

FpOMKOCTB 3BYKa 1 BbICOTa
TOHA. AK}/CTI/I‘-ICCKI/Iﬁ PE30HAaHC

https://m.edsoo.ru/NTZLRXDB5

https://m.edsoo0.ru/5SRPRGGZVS8

https://m.edsoo.ru/AOY3HSN3G

53

VYpok-koHpepeHus
"VbpTpa3Byk U HH(Pa3BYK B
IIPUPOJE U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme "3aKoHbI
coxpaHeHusa. MexaHnyeckue
KoJIeOaHMs U BOJIHEI"

https://m.edsoo.ru/7YAJAV57M

55

KonrponsHast pabora no Teme

https://m.edsoo.ru/ZvVD7Z44VH



https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH

"3aKOHBI COXPaHEHUS.
MexaHnnueckue KojaeOaHus U
BOJIHBI"

56

57

58

59

60

DNeKTpOMarHuTHOE IoJIe.
9HeKTpOMaFHI/ITHLIe BOJIHBI

CBoiicTBa 3JIEKTPOMarHUTHBIX
BOJIH

Ypok-koupepennus "lkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIs
COTOBOM CBS3U"

Ypoxk-uccienoBanue
"N3y4eHne cBOICTB
3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIIbIO MOOMIIBHOTO
tenedona”

Pemenue 3agau Ha
ONpeJIETICHUE YACTOThI U ITTUHBI
3J€KTPOMArHUTHON BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

https://m.edsoo.ru/7E1J2VY03

https://m.edsoo.ru/SHN7BSEB4

https://m.edso0.ru/WIGCO6QSN

61

DneKkTpoMarauTHas Ipupoaa
cBera. CKOpOCTH CBeTa.
BonHoBele CBOMCTBA CBETa

https://m.edsoo0.ru/ZFGOBMGFX

62

HUcTtounukm cBeTa.
[IpssMmonuHeitHOE
pacrpocTpaHeHHE CBETaA.
3atmenust CosHia v JIyHbl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)KEHUS CBETA.

https://m.edsoo.ru/QONUKCDOB



https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB

3epkana. Pemenue 3a1au Ha
MPUMEHEHHE 3aKOHA
OTpa)KEHHsI CBETa

64

65

66

67

68

69

[Ipenominenue cera. 3aKoH
MIPEJIOMIICHUS CBETA

[TonHnoe BHyTpeHHEE
OTpa)KEHHE CBETA.
Hcmonn30BaHue IMOJIHOTO
BHYTPEHHETO OTPAXKECHHUS B
OIITHYECKHUX CBETOBOJIAX

JlaGoparopHnas pabota
"UccaenqoBaHue 3aBUCUMOCTH
yTJia IPEJIOMIICHUS CBETOBOTO
Jyda OT yIJia MMaJIieHust Ha
rpanuiie "Bo3ayx-cTexino""
VYpoxk-koHpepeHuus
"Mcnonp30BaHKuE MOJTHOTO
BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS
CBS3b"

JInmu3el. OnTudeckas cuia
JIMH3bI

ITocTpoenne nzodpaskeHuii B
JIMH3aX

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

https://m.edso00.ru/R800IT10S

https://m.edso0.ru/0L9F63ZRU

https://m.edsoo.ru/Z\VV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

JlabopaTopHas pabota
"Onpenenenue GOKyCHOTO
pacCTOAHUS U ONITUYECKOMN
CWJIBI coOMparomeit JINH3b"

https://m.edso0.ru/3XTVNZNJJ



https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ

71

VYpox-koHpepeHuus
"OnTHyecKue JINH30BbIC
npuoops!"

https://m.edsoo.ru/KKVRKOP3D

72

73

74

75

76

77

I'ma3 xak onTuyeckas cucrema.
3penue

Ypok-koudepennus "JlehekTo
3penus. Kak coxpaHuTthb
3penue"”

Pasnoxxenue 6enoro csera B
cnektp. OnbiTel HploTOHA.
CrnosxeHue CeKTpaIbHbIX
uBeToB. J{ucnepcus cera

JlaGopatopnas padora "OnbIThI
0 Pa3I0KEHHIO OEJI0ro cBeTa
B CIIEKTP M BOCIIPUATHIO LIBETA
IPEIMETOB MPHU UX
HaOJII0ICHNH Yepe3 LBETOBbIE
¢bunabTpel"

VYpok-nipaktukym "BonHoBbIE
CBOMCTBA CBETA: TUCIIEPCHS,
uHTephepeHys u audpaxus”
OmnsiTel Pesepdopaa u
IUTaHeTapHasi MOJIe b aToMa

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

https://m.edso0.ru/E5I8L6TCH

https://m.edsoo.ru/A1F3HB8Y9

https://m.edso0.ru/P9220QVFIV

78

79

[Toctynatel bopa. Monens
aroma bopa

Hcnyckanue u noryoneHue
cBeTa aToMoM. KBaHTBI.
JInHenuaTele CIIEKTPbI

https://m.edsoo.ru/OBJPHEQG?2

https://m.edsoo.ru/M9LRTHPCO



https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
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https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO

YPOoK-IpaKTUKyM

80 "HabroeHue CrieKTpoB https://m.edsoo.ru/7NCLNW?296
ucnyckanus"

81 PannoakTHBHOCTE U €€ BHUIBI https://m.edsoo.ru/22H32JWLM

82 (TPOCHIIE ATOMHOTO A1pa. https://m.eds00.ru/IRVFSKOFK
Hyknonnas Mmozaenb

83 PamoakTiBiibie MpeBpaMCHis. https://m.edso0.ru/RA796 TPSP
H3otomns
Pemenue 3agau no reme:

84 "PagroakTHBHbBIC https://m.edsoo.ru/WX2HQP2S6
npeBpatieHus "

85 [Tepurox mosypacmazaa https://m.edsoo.ru/WZDJCOES87
VYpok-koHpepeHus

86 "ParioaKTHBHbBIC M3ITyYCHHS B https://m.edso0.ru/X1J4002C4
IIPUPOJE, MEAULIMHE, TEXHUKE"
SAnepHbie peakuu. 3aKOHBI

87 COXpaHCHHS 3apsIOBOTO U https://m.edsoo.ru/YOQ2XMKO0
MacCOBOTO YHCE

88 JHEPTIS CRAIM ATOMHEIX 1CP. https://m.eds00.ru/NSTEUFIO3
CBs13b Macchl U SHEPTUH

89 Petuerie sa1a 1o Tene https://m.eds00.ru/0DAKHL QAT
" nepHsble peakuun"
Peakiinu cuHTe3a U JACICHUS

90 snep. ctounnku sHEprun https://m.edsoo.ru/RMBFQBNDY7
CoHIa 1 3BE311
Ypok-koudepenmus "Anepras

91 sHepretuka. JlecTBus https://m.edso0.ru/QTNWFW90Q

paZMoOaKTUBHBIX U3ITyYEHUI Ha
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https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q

JKUBBIE OpraHU3MbI"

92

[ToaroToBka K KOHTPOJIBLHOM
pabote mo Teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KBanToBble siBaeHus"

https://m.edso0.ru/TBOXB9TUOQ

93

94

95

96

97

KontponbHas paboTa mo teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHBHIE BOJHBI.
KBanroBnie sBaeHus"

[ToBTOpeHME, 0000IIEHNE.
Jlaboparopnbie paboOThI MO
Kypcy "B3aumoneiictue Ten"

IToBTOpenue, o6o0IEeHNE.
Pemenne pacueTHBIX 1
Ka4eCTBEHHBIX 33]1a4 110 TeMe
"TemnnoBsle npornecch”

IToBTOpenue, o6o0IEeHNE.
Pemenne pacueTHBIX U
Ka4eCTBEHHBIX 3a7a4 110 TeME
"KIIJI, TerIoBeIX aBUrarencii'

[ToBTOpenue, 0600IIEHNE.
Pemenue pacueTHbIX U
KAaueCTBEHHBIX 3aJa4 110 TEME
"KIIJ] anexkrpoycTaHOBOK"

https://m.edsoo.ru/5SUTJAFD6U

https://m.edso0.ru/2GFCLJOJJ

https://m.edsoo.ru/MMJINLZOSQ

https://m.edsoo.ru/H7THKU30G3

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, 0600IIEHNE.
JlaGopaTopHbie pabOTHI 1O
Kypcy "CBeToBbIE SIBICHUS"

https://m.edsoo0.ru/FK30FNRHX



https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX

[ToBTOpenue, obo0mIeHNE.
PaGora ¢ TekcTamu 1o Teme
"3aKOHBI COXpaHEHHUS B
MexaHuke"

99

https://m.eds00.ru/91XS3CXDT

[ToBTOpenue, obo0IEHNE.
100 Pabora ¢ TekcTamu o teme
"Konebanus 1 BOJIHBL"

https://m.edsoo.ru/L3YKVIINT

[ToBTOpenue, o6o0IICHNE.
101 Pabora ¢ TexcTamu o teme
"CseroBbI€ gBicHUA"

[ToBTOpeHME, 0000IIEHNE.

102 Pabora ¢ TekcTamu o Teme
"KBanToBas u snepHas

¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27

https://m.edso0.ru/LG3271SQ6

https://m.edsoo.ru/W7IE16NUS8
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https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8




MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOI ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yjabrara

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

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

13

1.4

1.5

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)PI31/I‘-ICCKOC SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue SBICHHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B Y4EOHYIO, BBIAEIATH

CYILECTBEHHbIE CBOICTBA (IIPU3HAKU) (PU3UUECKUX SIBICHUN

ONKCHIBaTh H3Y4YCHHBIE CBOMCTBA Tel U (PU3MYECKHE SBICHMUS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTHh  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WUYECKUE SBICHUS W TPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alHCHIBATh €r0 MaTeMaTUYeCcKoe

BBIPpAXKCHUC

1.6

OOBSICHATh (PU3UUECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM
YuCl€ W B KOHTEKCTE CHUTYallMil IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CIICJCTBEHHbBIE CBS3M, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoi Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U

dbopMyIibl, CBS3bIBAIONINE (U3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a




1.8

1.9

YCIIOBHMS 3aJa4yd 3allUChIBaTh KpPAaTKOE YCIIOBHE, IOACTABIATH
¢u3nueckre BeIMUMHBI B (YOPMYJIBI M IPOBOIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUISl PEILIEHUs 3a/1a4, OLIEHUBATh

PEATUCTUYHOCTH MOTYICHHON (PU3NUYECKON BETUIHHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh IMPH IMTOMOIIA
bu3NYeCKUX METOJOB, B ONHCAHWU HCCIIEOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasynyarh u
MHTEPIPETUPOBATh MOJYYEHHBIH pPE3yJabTaT, HaXOAUThb OLIMOKU B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (QopMmynHpoBaTh — MpOBEpsieMbIe
OPEINONIOKEHUs, CcOoOMpaTh  yCTAaHOBKY M3  NPEIIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBATh XO/J OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

1.10

BBITIOJIHATH TIPSIMBIE W3MEPEHHSI C HCIOJIBb30BAaHWEM aHAJOTOBBIX U
U(PPOBBIX MPHUOOPOB, 3AMKCHIBATH NOKAa3aHHUS HPUOOPOB C y4ETOM

3aJJaHHOM aOCOIOTHOM MOTPENIHOCTH U3MEPEHUI

1.11

1.12

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATH U3MEPEHMUS, CIEAYS MPEITI0KEHHOMY IIJIaHy,
¢bukcupoBaTh pPE3yibTATHl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, IeJIaTh BBIBOIbI

10 pe3yJibTaTaM MCCIeI0BaHUS

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAYyA
HpCHHO)KCHHOﬁ HHCTPYKIUU: TIPU BBINIOJIHCHUA I/I3MepeHHﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJIMYHHBI

1.13

1.14

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000pyI0BaHUEM

yKa3blBaTh MPUHIMIBI  JAEHCTBUS NPUOOPOB M TEXHUUECKUX
YCTPOMCTB, XapaKTEpHU30BaTb IPHUHLMIIBI JCUCTBUS H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IMOMOUIbIO HMX OIMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBax (PU3MYECKUX  SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOAUTH TPUMEPHl (HAXOAUTh HWH(POPMALUIO O MPUMEpax)




1.16

1.17

1.18

MPaKTUYECKOTO UCTOIb30BaHUs (PU3NICCKUX 3HAHUI B OBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMy M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

OCYILECTBIISATH OTOOP MCTOYHUKOB MH(pOpMaluu B ceTd VMHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUN W TYTEM CpPAaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIo, KOTOpas SBJSIETCS NMPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

HCII0JIb30BATh pu BBINIOJTHEHUH Y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO ~ JUTEpaTypy  (QU3UYECKOTO  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALHU

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPH 3TOM
rPaMOTHO HCIIOJIB30BAaTh HM3YyYEHHBIM MOHATUWHBIN ammapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

1.19

8 KJIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIPY BBINIOJHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEI0BAaHUI paclpeenaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/l1a4aMH,
CJIEINTHh 3a BBIIIOJIHEHUEM IUIAHA JEUCTBUM, aJCKBATHO OLICHUBATh
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBASI MHEHHE

OKPY>KaOIINX

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HUCIIOJIBb30BaTh IIOHATHUA

1.2

pa3jinydaTthb SBJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3UUECKOE SBJICHHE




13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KaloIleM MHpE, B TOM 4YUCiIe (PU3NUYECKHE SIBICHUS B MPHUPOJE,
IPU TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (pU3MUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AMHULIB! (PU3MUYECKUX BEIMYUH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIME JIAHHYIO  (PM3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTh  TpaQUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKHUE SIBICHUS M IPOLIECCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allHMChIBAaTh €ro  MaTEeMaTU4YeCcKoe

BBIPA’XXCHUC

1.6

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalldid NPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

1.8

pemats pacy€THble 3a1auu B 2 — 3 AEMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4X 3aIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI peleHHs 3a/lauyd, BbIOMPATh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
MOJy4eHHOE 3HaueHue (u3nyeckod BETUYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3MUEeCKUX METOJI0B, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACJIaTh BBIBOAbI

1.9

MNpOBOAWUTL OIIBITHI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJIECHUU WJIH
(U3MYECKUX  CBOWCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEPSEMBIC
MPEINONIOKEeHNsI, CcOOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHusl, ONUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI




1.10

BBIIIOJIHATH IPSAMBIE WM3MEPEHUs C HCIOIb30BAHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  HCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JAPYrol C HCIOJIb30BAHUEM IMPSIMBIX HW3MEpPEHUI:
IUIAHUPOBAaTh HCCIIEOBAaHUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpeHusi, cienysd  MNpeIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl U TpagHKOB,

ACJIaTh BBIBOALI 110 PE3yJibTaTaM MCCICAOBAHHUA

IMPpOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIIMYHNH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(91 (19% Hpel[HO)I(eHHOﬁ HHCTPYKLIIMHW, W BBIYHUCIATH 3HAYCHHC

BCINYHHBI

1.13

1.14

1.15

1.16

1.17

CO6J'IIOI[aTI> InpaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0OBaHHEM

XapaKTepu30BaTh MPUHIUMBI JEHCTBHS H3YYEHHBIX NpPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHHMH U HEOOXoauMble

¢uznyecKknue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM M CXEMaTHYHBIM PHCYHKaM, COCTaBJIATh CXEMBbI
DIIEKTPUUYECKUX IeTeld C TOCIeAOBAaTeIbHBIM U TapauIeIbHBIM
COEMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HauYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIUI0 O MpHUMEpax)
MPAaKTUYECKOTI0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HM 171 oOecriedueHHs 0O€30MacHOCTH MpU  OOpalieHuud ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh MOUCK MHPOPMAIUU (PU3NUECKOTO COAEPKAaHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCMOJb30BaTh TPU  BBINOJHEHUM YYEOHBIX 3aJaHUA  HAy4YHO-

MOMYJISIPHYIO JIUTEPATypy (pU3mdeckoro cojaepKaHHsl, CIIPaBOYHBIC




MaTepuaibl, pecypchl ceTu HHTepHeT; BiameTte npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

1.20

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3yIbTAThI
OPOCKTHONW WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($U3HKH, CONPOBOKIATH BHICTYIIJICHUE MTPE3EHTaluel

IIPU BBINOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLEHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIBL, BBICTpaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

9 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

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

HCIIOJIB30BATh U3YUYCHHBIC ITOHATUS

pas3inyaTtb SABJICHUA MO0 OMHCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

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

1.3

pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHClIe (U3NUECKUE SBICHUS B NMPHUPOJE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B YUEOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

14

OMHCHIBATh H3YYCHHBIE CBOWCTBA Tel U (PU3MUECKHE SBICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWU TIPABUIBHO
TPakTOBaTh  (U3WYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHMYUH,
0003HaYCHHS U CAMHUIIBI (PU3UYECKUX BEITMYNH, HAXOAUTh (DOPMYJIBI,
CBS3BIBAIOIIME JaHHYI (U3UYECKYI) BEIMYMHY C JAPYTUMHU

BEJIMYMHAMHU, CTPOUTHh  TIpauKud  H3y4YEHHBIX  3aBUCUMOCTEH




(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

1.6

1.7

1.8

XapaKTEpHU30BaTh CBOMCTBa TCI, (bHSI/I‘ICCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa H  3alluChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXXECHHE

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd IPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMyYecKux ILIaroB ¢ IMOMOIIbIO 2 — 3 HM3y4YeHHBIX CBOICTBa

(bu3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiate pacu€THele 3amadyd (omUparomuecs Ha cuctemy u3 2 — 3
YpaBHEHMI), HCIONB3Ysl 3aKOHBl U (QOPMYIbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBISBIATh HEJOCTAIOIIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUIsL PELIEHUs, MPOBOIAUTH PACUETHI M OLICHUBATh PEATUCTUYHOCTH

MOJIyYEHHOT0 3HaUY€HUs (PU3UUECKOI BEIINUMHBI

pacnno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yysd ONHMCAHUEC HCCIICIOBAHUs, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, MOCJIAaTb BBIBOJbI, HWHTCPIPECTUPOBATH

PE3YIIbTAaThL Ha6HIO,Z[eHI/II>’I 1 OIIBITOB

1.9

1.10

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, (POPMYINPOBATH BHIBOJIBI

MPOBOANTH TMPU HEOOXOTUMOCTH CEPUI0 TMPSIMBIX H3MEPEHHI,
ompesieNsis CpeAHee 3HAueHHUE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHuEe coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

NPOBOJUTH HCCIENOBAaHUE 3aBUCUMOCTEH (DU3MYECKHX BEIHYUH C
MCIIOJIb30BAHUEM IIPSIMBIX HM3MEPEHUM: IIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pE3yJIbTaThl
HOJy4EeHHOM 3aBUCHUMOCTH (HU3UYECKUX BEJIWYMH B BUAE TaOIUIU

Fpa(bI/IKOB, ACJIaTh BbIBOJABI 11O PE3YyJIbTaTaM UCCICOAOBAHUA




1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATH H3MEPEHUs, CJIEAys MPEIJIOKEHHOW HMHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIy4CHHBIC

Pe3yNbTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BaHUEM

pa3nuyaTth OCHOBHBIC TNMPH3HAKH WM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IIAHCTApHAs MOJEIb aTOMa, HYKJIOHHAS

MOJCJIb aTOMHOI'O sAJ1pa

1.15

1.16

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEOOXoIuMble

¢u3nyecKrue 3aKOHOMEPHOCTH

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300pakeHUHN B MIIOCKOM

3epKaie ¥ coOuparomiei JIMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
XKU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAaHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO ITOBCACHUA B oxpyxca}omeﬁ cpeae

1.18

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepuer, caMocTOsTENbHO (OPMYIHPYST TOUCKOBBIA  3arpoc,
HAaXOOUTh NYyTH  ONPEHECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
uHpOpMalii Ha OCHOBE HMEIOIIMXCS 3HAHWK W JOTOTHHUTEIBHBIX

HCTOYHHUKOB

1.19

UCIIONIb30BAaTh MPH  BBIMOJTHEHWHM YYE€OHBIX 3a/laHUil  Hay4dHO-
NOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepuayibl, pecypcbl cetu  VHTEepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHus WHGOPMAIIUU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYT'yIO




1.20

CO3/1aBaThb COOCTBEHHBbIE IIMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (PU3UUIECKOTO
coJiepkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATENIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBII MOHATUHHBIN anmapaT U3y4aeMoro pasziesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAled ¢ y4EToOM

0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN Y4EOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUYECKUX
IIPOLIECCOB PACHPENeNITh 005I3aHHOCTH B IPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JCATENbHOCTb TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MPOSABISIA  T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC

Kon
pa3ziena

Kon

JIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

11

O®u3uka — Hayka O Tmpupone. SIBIEHUS TNPUPOIBL.
®dusnueckue SABICHUA: MEXAHHYECKHE, TEIUIOBBIC,

QJICKTPUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuunH.  Pusmueckue  npubopsl.  [lorpemHocTs

u3MepeHuil. MexayHapoaHas CUCTeMa eIUHUIL

1.3

14

1.5

ECTCCTBCHHOHay‘IHBII‘/'I MCTOA IIO3HAHUA: Ha6J'IIOI[CHI/IC,
IMOCTAaHOBKAa HAY4YHOI'O BOIIPOCA, BBIABHIKCHUC T'HIIOTE3,
OKCIICPUMCHT II0 TPOBEPKE THUIIOTE3, 00BsICHEHHE

HaOJII0OaeMOTO SBJICHUS
Ornucanne PU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIETIeH

[IpakTuueckue padbOTHI:
N3mepenune paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pa3smMepoB MaJIbIX TEIN.
N3mepenune temriepaTypsl pYU MOMOIIM KUIKOCTHOTO

TCPMOMCETPA U JaTYUKa TEMIICPATYPhbI

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUU BEIIECTBA

2.1

2.2

CTpOCHI/Ie BCIIECTBA: AaTOMbBlI HW  MOJICKYJIBI, HX
pasmepbl. OmbIThI, JAOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BellecTBa

JIBwkenne dyactuil BemectBa. CBS3b  CKOPOCTH
JBW)KEHUS  4acTULl C  TeMmmneparypoud. bpoyHoBckoe

nBwkeHue, nuddy3us

2.3

B3anmopeiicTBre YacTHI BEILIECTBA: MPUTSIKEHUE U

OTTAaJIKUBAaHHUC

2.4

ArperaTHHe COCTOSIHUA BCHICCTBA: CTPOCHUC TIa30B,




JKUOKOCTEN u TBEPABIX (KpUCTAINTMYECKUX ) TeJl.
B3anmocCBA3b MeXIy CBOWCTBAMH BELIECTB B PA3HbBIX
arperaTHbIX COCTOSIHUAX M HMX aTOMHO-MOJIEKYJSPHBIM

CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue padbOTHI:
OneHka Jguamerpa aroMa METOJIOM psjoB  (C
ucrolib30BanueM ¢otorpaduii).
2.6 OnpITel 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHUS
ra3os.
OneiTel 1O OOHApYXKEHWIO  JEUCTBUS  CHII

MOJIEKYJIIPHOTO IPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBIKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBUKECHUE
3. Ckopoctb. CpenHsisi CKOpOCTb NPU HEPaBHOMEPHOM
' JBUKEHUH. Pacd€r myTH 1 BpeMEHM BUKEHUS
SIBnenune mHepuuu. 3akoH MHEpuUuU. B3aumopeiictBue
3.3 TeJ KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUKEHUS TEll
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocTs  BemectBa.  CBS3p  IUIOTHOCTH €
' KOJMYECTBOM MOJIEKYJI B €IMHMIIE 00BEMA BEIIeCTBA
3.5 Cwita Kak XapakTepHUCTHKA B3aUMOJICHCTBHS TeEIl
36 Cuna ympyroct u 3akoH ['yka. M3mepeHue cuibl C
' MTOMOLIBIO JUHAMOMETPA
37 SIBnenue TATOTEHH M cwia TsokecTH. Cuila TSKeCTH
' Ha Jpyrux IaHerax. Bec temna. HeBecomocTs
38 Cuna tpeHusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 CroxeHue Ccui, HalpaBIEHHBIX IO OJHOM IPSMOM.
' PaBHOelicTBYIOIIAsA CHIT
[IpakTuyeckue pabOTHI:
3.10 OmnpenenieHne CKOPOCTH  PAaBHOMEPHOTO  JIBHXKCHHS

(mapuka B JKMIKOCTH, MOJEIU  AJIEKTPUYECKOTO




3.11

3.12

aBTomMoOmWIs u Tak janee). OmpezeneHue cpenHen
CKOPOCTH CKOJIbKEHHsS Opycka WIM [IapuKa 10
HAKJIOHHON  miockocTd. OnpeneneHue  MIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTh pacTsbkeHus (nedopMaiuu) NpyKUHBI OT
MPUIOKEHHONH  Cuibl.  OMBITBI, JIEMOHCTPHUPYIOILIUE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

®du3ndecKkue SBICHUS B Ipupoac: NpuMEpPbl ABUKCHUA C
pa3jindHbIMU CKOPOCTAMH B JKMBOM M HEKUBOU IIpHUpoAac,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpoucTBa: TUHAMOMETP, TOAIINITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

Hasnenne TtBEporo Tema. CrocoObl yYMEHBLICHUS U

4+ YBEJIMYCHHUS TaBJICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0bEMa,
' TEeMIEPATypPhI
13 [lepenaya naBneHus TBEPABIMHU TellaMU, KHUAKOCTIMU U
' razamu. 3akoH [lackains. [TaeBMaTHYeCKHE MaIIUHBI
3aBUCUMOCTh  JIaBJICHUS JKUJIKOCTH OT  TJyOWHBI.
4.4 IMunpocratuueckuii napagokc. CooOmIarmuecs cocysl.
IM'mapaBnuueckre MEXaHU3MBI
ATtMmocdepa 3emiin u atMocepHoe aasneHue. [lpuunns
A5 CYIIECTBOBAHMs BO3AYIIHONW 000m0uku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO J1aBJICHUS OT
BBICOTHI HaJl YPOBHEM MODSI
A6 N3mepenue armocdepHoro npaeneHus. [lpuGopsl mns
' U3MepeHust aTMOc(hepHOro JaBICHUS
JlelictBue XUAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
49 [IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT




o0béMa MOTrpyXKEHHOM B JKUAKOCTh 4YacTU Teja.
Omnpenenenne BhITAIKUBAIOLIEH CUIIBI, JEHCTBYIOLIEH Ha
TENO, NOrpyk€HHOe B  KuUAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, JCHCTBYIOUIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OTIBITHI,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  BBITAJIKHMBAIOLIEH
CHJIBI, IEHCTBYIOLIEH Ha TEJIO0 B JKUAKOCTH, OT 00BEMA
MOIPYKEHHOU B JKHUJKOCTb YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBaHue — apeoMmerpa  WIH

KOHCTPYUPOBaHHE  JIONKM U  OlpejeneHue e

IPYy30MOABEMHOCTH

@dusnyeckue  SABICHHS B IPUPOJE:  BIUSHUE
4.10 aTMOC(epHOTO AaBJICHHS HA )KUBOH OpraHM3M, TUIaBAaHHE

pbIO

TexHuyeckne yCTpOWCTBA: COOOILIAIONINECS COCYIB,
411 YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN Mpecc,

MaHoOMeTp, 0apomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomeTp

PABOTA, MOITHOCTD, DHEPT U

5.1 Mexanunueckast paboTa
5.2 MexaHnueckas MOIIHOCTb
5 3 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' m1ockocTh. [IpaBuio paBHOBecHs! pplyara
5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuio»  MexaHuku.  Koadduument
5.5 MOJIE3HOTO JeNCTBUS MEXAHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY H TEXHUKE
5.6 [ToTenuunanpHas SHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
. [lonmHast mMexaHHuecKass SHeprus. 3aKOH H3MEHEHHs H
' COXPaHEHMsI MEXaHUYECKOH SHeprun
[IpakTraeckue pabOTHI:
5.9 Omnpenenenne  pa®OTBI  CHJIBI  TPEHHS  TIpHU

PaBHOMEpPHOM  JBMKEHHHM Tela MO TOPU30HTAIBHOM




noBepxHocTu. MccnenoBanre ycinoBUil paBHOBECHS pblyara.
N3smepenne KIIJl HakimonHOM 1mockoctu. M3yueHue 3akoHa

COXpaHCHUA MEXaHUYEeCKOMH SHEpIrun

dusndyeckue SABJICHUS B opupoac: pblHaru B TEIC

5.10
YeJloBeKa
TexHuueckue yCTpPOMCTBA: pblYar, IOABWKHBIA U
511 HETIOJBYIKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KUIACC
Kox Kon
IIpoBepsieMble 371eMEHTHI COAePKAHUA
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3Mmepbl
' MoJIeKyl.  OIBITBI, TNOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mopgenu  TBEPAOro, JKUAKONO W ra3000pa3HOro
6.2 cocTossHUM BemecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHUECKON
6
TEeOpuun
6.4 CMaurBaHuE U KallWJUISIPHBIC SIBICHUS
6.5 TemioBoe paclIupeHue u cxaTue
66 Temneparypa. CBs3p TeMmmeparypsl €O CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHULL
6.7 Buytpennss sueprus. CriocoObl H3MEHEHUsI BHYTPEHHEN
' SHEpIuHu: TeIIonepeada U CoBepiieHue padoThl
6.8 Bunsl Tennonepenauu: TEIIONPOBOJHOCTb, KOHBEKIIHS,
' U3Iy4YeHue
6.9 KonnuectBo  TemioTel.  YaenbHas — TEIIOEMKOCTh




BCIICCTBA

TemiooOMeH M TEIIOBOE pPaBHOBECHE. Y paBHEHUE

6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBepAEBaHNE KPUCTANINYECKUX BEILIECTB.
. VY ienpHas TEioTa niaBJIeHUs
[TapooOpazoBanue u  KoHJeHcanus.  Mcmapenue.
6.10 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHMSL.
. 3aBUCUMOCTbh TEMIIEpPATypbl KUIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBA. Y IeibHAas TEIJI0Ta CrOPAHUS
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUTaTeld U 3alluTa
OKpY>KaroIlEeH cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETUIOBBIX
6.16
porueccax
[IpakTudeckune pabOTHI:
OneiTel 1O OOHApYXEHHIO  JEHCTBUS  CHUJ
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnpITHl MO BBIPAIIMBAHUIO KPUCTAIOB MOBAPEHHON
COJIM WJIU caxapa.
OneITEl 10 HAOMIOEHUIO TEIJIOBOTO PACHIMPEHUS
ra3oB, KUAKOCTEH M TBEPBIX TEI.
Onpenenenue AaBleHNs BO3IyXa B OajuIoOHE MITPHIIA.
6.17 OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS

BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHHS.
[IpoBepka rumnorespl TMHEWHOW 3aBUCUMOCTH JUTMHBI
CTOJOMKA JKUAKOCTHU B TEPMOMETPHUYECKOH TpyOKe OT
TEMIEPATYPHI.
Habmtonenne n3MeHeHust BHYTPEHHEH SHEPTUU Tella B
pe3ynbTaTe Teronepeaadu 1 paboThl BHEITHUX CHUII.
UccnenoBanue SIBJICHUS TerooOMeHa npu

CMEILIMBAHUH XOJOJIHOW U rOpSYEN BOJIBI.




6.18

OmnpeneneHue KOJIMYECTBA TEILIOTHL, IOJYYEHHOIO
BOJIOM MpU TEImIOOOMEHEe ¢ HarpeTbiM METaNINYeCKUM
LMJIAHAPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLECTBA.

HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHne OTHOCUTENILHON BIaKHOCTH BO3/yXa.

OmnpeneneHue yaeIbHON TEIIOTH TUTABJICHHUS JIbJIA.

dusnyeckue SBJICHUS B MPHPOJAC: IMMOBEPXHOCTHOE
HATSOKCHWE ¥ KAaMWULIPHBIC SIBICHHUS B IPHPOJE,
KpHCTAJUIBI B Tipupoje, uainydenne ColHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3BI; 00pa30BaHUE POCHI, TYMaHa,

HHCA, CHCTra.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IPUMEpHI
WCIIOIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETPBI, MCUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzaiys Ten. [[Ba posa aIeKTpUIeCKuX 3apsiioB
BsaumopneiictBue 3apsbkeHHbIX Ten.  3akoH  Kymona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3apsI/I0B U PACCTOSIHUS MEXTY TEIaMH)
DnekTpuyeckoe nose. Hanpssk€HHOCTh 3JIEKTPUYECKOTO

7.3 nosid. [IpyHIMI cyneprno3unuy JIEKTPUYECKUX IOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn osnexkrpuueckux 3apsaoB. OJEMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IIlpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBaHHUS

' 3JEKTPUYECKOTO TOKA. ICTOUHHUKYN OCTOSSHHOIO TOKa
1.7 JevicTBust AIEKTPUIECKOTO TOKa (TerutoBoe,




XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIKOCTAX U Ira3dax

Onexktpuueckas uenb. Cwia TOKa. OIEKTPUUECKOE

7.8

HanpsHKeHUe

9 CornpoTuBieHue MIPOBOJIHUKA. VYnensHOE

7.

COIIPOTUBJICHHUE BELIECTBA
7.10 3akon Oma a1 ydacTka 1enu

[TocnenoBarenbHOE W MapajyIeIbHOE  COCJIUHEHUE
7.11

MIPOBOTHUKOB

Pabora ¥ MOIIHOCTH SJIEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyinsa — Jlenna

DNEeKTPUYECKHE IEeNH M IOTPEOUTENN 3ICKTPUUECCKOM
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

ITocTossuable MarHuThl. B3amMogelcTBHE ITOCTOSHHBIX
7.14

MarHuToOB

MarautHoe T1ojie. MarHutHoe T1ojie 3eMIM U €ro
7.15

3HAUYEHHE JUIS JKMU3HU Ha 3eMiie

6 OmneiT Opcrena. MaruutHoe mojie 3J1eKTPUYECKOTo TOKa.

7.1

[IpuMeHeHne 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNeKTpOABUTATENIb MOCTOSSHHOTO TOKa. Vcmons3oBaHue
7.17

3JEKTPOJBUTaTeNell B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHCcHopTe

OIBITH ®dapanes. SIBnenue 3JIEKTPOMArHUTHOMN
7.18

naaykuuu. [Ipasumno Jlenna

DIeKTPOTeHEPaTOP. Crioco0mr MOJTYICHUS
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  HA

BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOJCHUIO DIIEKTPU3AIMU TENl HHIYKIUEH
7.20

Y TIPU COTIPUKOCHOBEHUH.

UccnenoBanue nA€UCTBHUS DJIEKTPUYECKOrO OIS Ha




MMPOBOAHHKHU U JUIJICKTPUKH.

COopka u mnpoBepka palbOThl 3JIEKTPUYECKON Ienu
HOCTOSIHHOT'O TOKa.

W3mepenue u perysinpoBaHue CUiIbl TOKA.

H3MepeHue u peryampoBaHue HaPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HAYILETO yepes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha PE3UCTOpE.

OHLITLI, ACMOHCTpHUPYIOIIUC 3aBUCHUMOCTH
JIEKTPUUECKOTO CONPOTUBICHHUS MPOBOJHHMKA OT €ro
JUIMHBI, TUIOLIA/IU TIONEPEYHOro CeYeHUs 1 MaTepuaia.
[IpoBepka mpaBuia CIOXEHHS HANPSHKEHUA  TIpU
II0CJIEOBATEIBHOM ~ COCIUHEHUU JIBYX PE3UCTOPOB.
IIpoBepka mpaBuiaa A CUJIBI TOKA MPH MapaiieIbHOM
coeMHeHUU  pe3uctopoB.  OmpeneneHue  pabOThI
UIEKTPUUECKOTO0 TOKAa, WAYILEro 4epe3  Pe3UcTop.
OnpeneneHue  MOUIHOCTH — JJIEKTPHUYECKOrO0  TOKa,
BBIJIEISIEMON Ha pe3ucTope. MccnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, MAYLIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MargsuTHOI'O BSaHMOHeﬁCTBHﬂ IIOCTOSAHHBIX MAarHuUTOB.
W3y4eHre MarHuTHOTO IOJISL OCTOSIHHBIX MAarHUTOB IPU
uxX Oo0beAMHEHUM U  pasjeneHuu. VccriemoBaHue
JEMCTBUS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OneITel,  JIEMOHCTPUPYIOIIME  3aBUCHMOCTH  CHJIBI
BSaHMOHCﬁCTBHﬂ KaTymlKyu ¢ TOKOM WU MarHuta OT CHJIBI
TOKA W HallpaBJIEHHs TOKa B KaTryllke. l3yueHue

JIENCTBUS MarHMTHOTO IOJS Ha MIpOBOAHUK C TOKOM.

Koncrpynposanue 54 U3y4YeHUE paboThI
3JIEKTPOJIBUTATEIS. H3mepenne KITA
BHCKTPOI[BI/IFaTeJIBHOI‘& YCTaHOBKH. O1BITE 10

HUCCICOOBAaHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIUU:

HUCCiICaJ0OBaHUC W3MCHEHMI 3HAYeHHUSI U HaITpaBJICHHUA




UHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBJIICHUST B  arMocdepe, DICKTPUUYECTBO  JKUBBIX
OpraHM3MOB, MarHWTHOE ToJje 3eMiiu, Apeld MmoCcoB,
pOJIb MArHUTHOTO TOJIA ISl )KU3HU HA 3eMile, MOJISIPHOE

CHUAHUC

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, amIepMeTp,
BOJIBTMETP, PEOCTAT, CUETUUK DJICKTPUUYECKON 3HEPruH,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
[IPEJOXPAHUTENIH, 3JIEKTPOMArHUuT, 3JIEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, rCHCPATOp NOCTOAHHOI'O TOKA

9 KUIACC
Kon
Kon snemenra [IpoBepsieMbie 2I€MEHTHI COAEePKAHUS
paszznena
MEXAHUWYECKUE ABJIEHUSA
81 Mexanuueckoe JBWXKEHHe. MaTepuanbHas TOYKa.
' Cucrema otcuéra

8.2 OTHOCHTEIBLHOCTE MEXAHUUECKOT'O IBIKEHUS

8.3 PaBHOMEpHOE MPSMONMHEHHOE TBUKEHUE
HepaBaomeproe MPSMOJIMHEHHOE JIBUKCHHE.

8.4 Cpennsis W  MTHOBEHHass  CKOPOCTh  Tella  TIpH

o HEPABHOMEPHOM JBUKCHHUU
8.5 YckopeHnue. PaBHOyCKOpEeHHOE MIPSAAMOJIMHEMHOE
' JIBUKCHHE

8.6 CobOoanoe nagenne. OnbITe! [ anumes
PaBHOMepHOE nBMkEHUE TIO OKpyXHOCTH. [lepuon u

8.7 gactoTa oOpamienus. JIuHeiHass W yrjaoBas CKOPOCTH.

LleHTpOCTPEMUTENFHOE YCKOPEHUE
8.8 [Tepserit 3akon HeroToHa
8.9 Bropoii 3akon HptoToHa




8.10

Tpetnii 3akon HeroToHa

8.11 [TpuHIUIT CyNepIIO3UITUHN CHUT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: cCHJa TPEHUS CKOJbKEHHs, CHJa
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS
8.14 Cuna TsKeCcTH M 3aKOH BCEMHUPHOTO TSTOTEHUSI.
' YckopeHue cBOOOIHOTO IaleHUs
815 IBmwxenne  raner  Bokpyr  Comuma.  Ilepsas
' KOCMMYEcKasi CKopocTb. HeBecoMoCTh U meperpys3ku
PaBHOBecue  MarepuasbHOM  TOYKH.  AOCONIIOTHO
8.16 )
TBEPIOE TEIIO
8.17 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OCBIO
' BpaieHus. MomeHt cuibl. LleHTp Tsbxectu
8.18 HNmnynsc Tena. M3menenue ummynbca. UMIynbc cuiiel
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE ABM)KEHNE
8.21 Mexanuyeckas paboTa U MOITHOCTh
8.9 PabGora cun TsaxectH, ymnpyroctu, TpeHus. CBs3b
' SHEPIuu 1 paboThl
8.23 [ToreHnuanbHass SHeprusi Tena, MOJHATOrO  Haj
. MOBEPXHOCTBIO 3eMIIU
8.24 [ToTeHunanbHas SHEPTUs CXKATON MPYKUHBI
Kunernueckass sHeprus. Teopema O KHMHETHYECKOUN
8.25
SHEpPIruu
8.26 3aKOH COXpaHEHUsI MEXaHHMUECKOW YHEPTUU
[TpakTueckue paboThI:
Omnpenenenne CpeaHEel CKOPOCTH CKOJIbKEHUs Opycka
WIA JBWKEHHS [IapuKa [0 HAKIOHHOW TUIOCKOCTH.
OmnpezneneHue yCKOpeHUsi Teja NMpH paBHOYCKOPEHHOM
8.27 IBWKEHUH 110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYTH OT BPEMEHM IpU
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
IIpoBepka rumoTespl: €cClM NpPU PABHOYCKOPEHHOM

JIBUKEHUM O€3 HAvyaJbHOM CKOPOCTU MYTH OTHOCSTCS




KaK psI HEYETHBIX YHCEN, TO COOTBETCTBYIOILHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBL TPEHUS CKOJIBKEHUS
OT CWJIBl HOpPMalbHOro jaBiieHus. OrnpeneneHue
KodpduuueHTa TpeHus ckoabxeHus. OrnpeneneHue
KECTKOCTH TMpYXUHBL. OnpenencHue padOThl CHIIBI
TPEHMsI TpU PABHOMEPHOM [JBIDKCHMM Tejla II0
TOPU30HTAIBFHON TOBepxHOCTH. OmnperencHue padoThI
CWJIBI  YOPYIOCTH  IIpu  INOABEME  TIpy3a C
UCIOJIb30BAHUEM  HEIMOJBM)KHOTO U IOJBUYKHOTO

0JIOKOB

duznyeckue SBICHUS B IMpupoAcC: IMPUIUBLI U OTJIHUBBI,

8.28 JnBrkeHue IutaHeT COJHEYHOH CUCTEMBI, PEaKTUBHOE
JIBIDKCHUE JKUBBIX OPTaHU3MOB
829 TexHuyeckne  yCTpOWCTBAa:  CIUAOMETP, JaTYUKH

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIC XapaKTCPUCTUKU

o1 KOJIeOaHUI: IEPHUO/I, 4aCTOTa, aMILUTUTY/a
9.9 Maremarnueckuit u NPYKUHHBIN MasiTHUKMU.
' [TpeBparieHre sHEprur Npu KojaedaTeIbHOM ABMKEHUH
93 3aryxatomue KosebaHus. BblHyX/eHHbIE KojeOaHus.
' Pe3onanc
Mexannyeckre BoiHbL. CBOMCTBA MEXAHMYECKUX BOJIH.
94 IIpononpHEle M HONEpEYHbIE BOJIHBL. J[IMHA BOJHBI U
' CKOpPOCTh €€ pacrnpocTpaHeHUs. MexXxaHHn4eCKHUEe BOJHBI
B TBEPJIOM TeJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. [')pomMKkoOCTh 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 Wudpa3Byk U ynbpTpa3Byk
[TpakTueckue paboThI:
OnpeneneHue 4acToThl M Tepuoja  KoJjeOaHHit
97 MaTeMaTHYeCKOTr0 MasiTHUKA.

OnpeneneHue 4acToThl M Tepuoja  KoJjeOaHHit
NPY>KUHHOTO MasTHUKA

HccnenoBanue 3aBUCHMOCTH — IEpHOAA  KoJeOaHMIt




MOJBEIIEHHOI0 K HUTU TIpy3a OT JJIUHBl HUTH.
HccnenoBanne 3aBUCHMOCTH — TEpHOAA  KoJeOaHM
IPY)KHUHHOIO MasTHUKAa OT Maccel rpysa. IIpoBepka
HE3aBUCHMOCTHU nepuosa Kose0aHui rpys3a,
HOJBEIIEHHOI0 K HUTH, OT MAacchl Ipy3a U KECTKOCTHU
npyxuHsl. MI3mepenune yckopeHus cBOOOIHOTO MaieHUs
@usnueckue SBICHHUS B MPHPOJIE: BOCHPUATHE 3BYKOB
9.8 KMBOTHBIMH, 3€MJICTPSICEHUE, CEHCMHYECKUEe BOJIHBI,
IyHAMH, 9XO
9.9 TexHudeckne yCTpOMCTBA: 3XO0JOT, MCIOJb30BAHUE
' yIBTPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI
101 DJIEeKTPOMarHuTHOE MoJje. DICKTPOMATrHUTHBIE BOJIHBI.
' CBoiicTBa 371€KTPOMAarHUTHBIX BOJIH
10.2 [Ixana 3MeKTpOMarHUTHBIX BOJIH
10.3 OnekTpoMarHutHas npupoaa cBera. CKOpOCTh CBeTa.
' BonHoBBIE cBOMICTBa CBETa
10 [TpakTueckue pabOThI:
10.4 N3ydyeHne CBOWCTB  AJIEKTPOMAarHUTHBIX BOJH €
MTOMOIIbI0 MOOMIIBHOTO TeledoHa
@usnueckue SBICHUS B MPHPOJE: OWOIOTHYECKOE
10.5 JefCTBHE BHJIMMOTO, yIBTPaduOIETOBOTO "
PEHTIE€HOBCKOTO M3JIy4eHU I
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAaHUE
' AJIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MIcTOUHMKM cBETa
11.2 [IpsamonnHEetHOE pacIpOCTpaHEHUE CBETA
113 Otpaxenue cBera. [Inockoe 3epkano. 3aKOH OTpaXKeHUs
11 ' CBETa
114 [Ipenomnenue cBera. 3akOH NPEIOMIICHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEeHUE CBETa
11.5 JInnza. Xon nyyen B JIMH3E
11.6 OnTuueckas cucrema QoToarnmnapara, MHUKPOCKONa H




TCJIECKOIIa

I'maz kak onTudeckas cHCTEMa. BJ'II/ISOPYKOCTI) u

11.7
JAIbHO30PKOCTh
118 Pasnoxxenue Oenoro ceerta B ciekTp. OnbiTel HploTOHA.
' CrnosxeHue crieKTpajibHbIX IBETOB. Jlucmepcus cBeTa
[TpakTuueckue paboOThI:
HccnenoBanue  3aBUCUMOCTM — YIVIa  OTpPaK€HHUs
CBETOBOTIO JIy4a OT yIJia MajeHusl.
W3yueHne xapakTepUCTHK M300pakeHHs MpeaIMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH yIJIa IPEJIOMIICHUS
CBETOBOIO Jiyya OT yIjla MaJeHHUs Ha TPAHULE «BO3AYX —
11.9 CTEKJIO».
[Tonyuenue n300pakeHUii ¢ MOMOIIBIO COOMparoIIeH
JIMH3BL.
Onpenenenne GOKYCHOI'O PACCTOSHUS M ONTUYECKON
CHJIBI COOMPAIOIICH JTNH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
ONBITHI 110 BOCIPHUSATHIO IBETA MPEIAMETOB IMPHU HX
HAOII0/IEHUU Yepe3 I[BETOBbIE (GUIBTPHI
dusnyeckue sABICHUS B npupoje: 3arMeHus CoiHIa U
11.10 JlyHbl, 11BE€TA TEN, ONTHYECKHE SIBJICHHUS B atMocdepe
(uBeT HebOa, pedpakius, paayra, MUPax)
1111 TexHuueckue YCTpOMCTBA: OYKH, IIEPUCKOII,
' ¢doToanmapar, ONTUYECKUE CBETOBOIBI
KBAHTOBGIE ABJIEHUA
121 OneiTel Pezepdopna u miiaHeTapHas MOJAENh aToMa.
' Mogens aroma bopa
129 Hcnyckanve M morjiouieHue cBera atroMoM. KBaHTHI.
12 . JIuneituaTele cieKTpsl
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3ITydeHUs
154 Crpoenne artomHoro snapa. HykioHHass Mojelb
' aToOMHOTO siapa. M30Tonsl
12.5 PannoaxtuBHble mnpeBpameHud. llepuon momypacnana




ATOMHBIX AOEP

SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsA0BOTO U

12.6
MaccOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Vicrounuky sHeprun
' CouHiia 1 386311
129 SAnepnas oHepretuka. JlelicTBUE  pagMOaKTUBHBIX
' U3JIy4YEHUI Ha )KUBbIE OPraHU3MbI
[TpakTudeckue paboThI:
HaGmtoieHue CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB
12.10 U3JIy4EHHUS.
HccnenoBaHue TPEKOB: HM3MEPEHUE IHEPIMM YACTHIIbI
0 TOPMO3HOMY TTyTH (TI0 hoTOrpadusm).
W3mepenue paanoakTuBHOTO (hoHa
@usnueckue SBJICHHMS B IPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 pPaIOaKTUBHOE W3Jy4€HUE TMPUPOAHBIX MHUHEPAIIOB,
JENCTBUE PAJUOAKTHBHBIX H3IYyYEHHM Ha OpraHu3M
YesoBeKa
1212 TexHuueckue YCTPOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,[[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




ITPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  (QU3MKK B HAYYHOHM  KapTHHE  MHpa;
c(OpMHPOBAHHOCTb 0A30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJbI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomeld poau (U3MKU B pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢bu3nyecKkux 3HaAHUH W UX POJM B LIEJIOCTHOH €CTeCTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBMUKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BellecTBa, O (PU3NYECKOH CYIIHOCTU SIBICHUH MPUPOJIBI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX H KBaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHU 110 OMUCAHUIO UX XapaKTePHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpyxXaromeM MHPE, BbIACAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

BJ'IaIIeHI/IC OCHOBaMM MOHSITHIHOTO arrmaparta U CHUMBOJIMYECKOI'O
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHE HX IJId PCIICHUA y‘Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U SMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUS,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bianenue ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YUETOM
cOOJIOIeHHsT TPaBMJI OE30MAaCHOTO TpyZAa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHUMN:

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKLUH, ONUCBHIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
IPOBE/ICHUE NPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY II0 HMHCTPYKLHUH, BBIYMCIATH
3HaU€HUE BEJIMYMHBI M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
y4€TOM 3aJaHHOH IMOIPEUIHOCTH PE3YNIbTaTOB U3MEPECHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO ~ COOUpAaTh HKCHEPUMEHTAJIbHYI0 YCTaHOBKY M
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEICTaBIATh
HOJIy4eHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIMIl U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHAas MOJEIbh aToMa,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX JUIs

00BsICHEHUS! (PU3UUECKUX MTPOIIECCOB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallud MPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

YMmenue pemaTth pacu€THbele 3amaud (Ha O6aze 2 — 3 ypaBHeHWHil),
UCIONB3YSl 3aKOHBI W (OpMyJbl, CBA3BIBAIOIINME (PU3UUYECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3allMChIBaTh KpaTKOE YCIOBHE 3aJlauH,
BBISIBIISITh HEJOCTAIOLINE JaHHbIC, BBIOUPATh 3aKOHBI M (OPMYIIBI,
HeoOXOouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOAMTH PACUETBl U OLEHUBATh PEATMCTUYHOCTH IIOJyYEHHOTO
3HayeHUs (PU3MYECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTh MPUHLHUINBI JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, U IMPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCTIOIb3Ysl 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEoOXoaumble (DHU3NUECKUE




3aKOHOMEPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH ~ TNPUOOpaMH U TEXHUYECKHUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcKa, NpeoOpa3oBaHMs M NPEACTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BAaTh  IpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUM Hay4YHO-IOMYJISIPHYIO JIMTEpaTypy
(bu3M4ecKoro cojiepKaHus, CHPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WutepHer; BnageHue 0a30BBIMM  HaBbIKAMU  [IPEOOpPa30OBAHUS
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3laBaTb COOCTBEHHbIE ITMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaLII/II/I N3 HCCKOJIBKHMX HCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbBIX HA OI'D 110

DOU3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe BWkeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCHUTEIHHOCTD JABMKCHUS
PaBHOMepHOE U HepaBHOMepHOE nBMkeHHE. CpenHsis ckopocTh. Dopmyna st
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSIMONIMHEWHOE NBIKEHUE. 3aBUCUMOCTh KOOPIWHATHI TENa OT
BPEMEHH B CIIy4yae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUYKEHUSI:
13 (1) =x,+ut
I'paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHH CKOPOCTH, MPOEKIIUN
MepeMenIeHs,, TyTH, KOOPJIWHATHI TPH PABHOMEPHOM TMPSIMOJHMHEHHOM
TBUKEHUHT
3aBUCHUMOCTh KOOPJIWHATBI Tela OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUYKCHUS
2
Sl =v,, #1+a,* ;
2
dopMysbl JUIS TPOCKIIUU TIEPEMEIICHHS, MPOCKIIMH CKOPOCTH W IPOCKIIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JBUKCHHH:
2
14 .sx(r]=vﬁx-r+ax-%.
U.\'('f) =Up, T4, L,
a,(f) =canst,
UI.‘(: - lez =2a,s,
I'padmkn 3aBUCHUMOCTH OT BPEMEHH Il TPOCKIUU YCKOPEHUs, MPOCKIIUN
CKOPOCTH, TIPOSKIIMU IEePEMEIICHUs, KOOPJIUHATHl TPH PABHOYCKOPEHHOM
MPSIMOJIMHEHHOM JABH)KCHUU
CBoOonHoe maneHue. GopMyIibl, OMUCHIBAIONINE CBOOOAHOE TaJCHUE Tella IO
15 BEpPTUKANMU (JABW)KEHUE TeJa BHHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH
' 3emnun). ['paduxu 3aBUCUMOCTH OT BpEeMEHH /I TPOEKIUU YCKOPEHHUS,
MPOEKIMU CKOPOCTH M KOOPAMHATHI TMpH CBOOOJHOM TMAaJE€HUU Tena IO




BEPTUKAIU

CKOpOCTh PAaBHOMEPHOTO JIBIDKCHHS Tejla 10 OKpPYXHOCTH. HampaBieHue
CKOPOCTH.
dopmyna A1 BBIYMCICHHS CKOPOCTH Yepe3 paauyC OKPYKHOCTH WU EPHOJ
oOpartmeHus:

_ 2mR

T

[lenTpocTpeMuTenbHoe yckopeHue. HampaBiieHue LEHTPOCTPEMUTEIBHOIO

YCKOPCHUH. d)opMyna JJI BBIYUCIICHUSA YCKOPCHUA:

1.6
2
a. = L
5T R
®dopmyia, CBSI3bIBAIONIAS IEPUOJ] M YACTOTY OOpaIeHHUS:
V= 1
T
Macca. IInotHocts BemecTBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuyrHa. CIoKeHue CHIT
1.9 SBnenune unepuuu. [lepsriit 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-da
1.10
CoHanpaBieHHOCTh BEKTOpPA YCKOPEHHUsI TeJla U BEKTOpa CUIIb, ACHCTBYIONIEH Ha
TEJO
B3aunmoneiictue tein. Tperunii 3akoH HeroToHa:
1.11 F 21 _P-l—}z
112 TpeHue nokos U TpeHHue CKoJbkeHust. DopMyrna 111 BEIYMCICHUS MOIYJIS CUIIBI

TPCHUSA CKOJILXKCHUA:




1.13

F_=u-N

Hedopmarnust Tenma. Ynpyrue u Heymnpyrue aegopmanuu. 3aKOoH yIpyrou
nedopmaruu (3akon ['yka):

F=k-Al

1.14

BCCMI/IpHOG TArOTEeHHUE. 3aKOH BCEMHPHOI'O TATOTCHUA:

my -1,
F=Gg.—1 2
'L
Cuiia TskecTd. Y CKOpeHue CBOOOIHOTO TaJCHUSI.
dopmyra s BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3M MOBepXxHOCTH 3emuu: F = mg.
JBmxenue mnanet Bokpyr Comnnina. [lepas kocMuueckast CKOpOCTb.

HeBecomocTts u NEeperpy3Kku

1.15

HNmnynbsc Tena — BeKTOpHas pu3ndeckasi BeIUYnHa.
D=mi

I/IMHYJ'IBC cucTeMsbl Ten. U3MeHeHne HUMITyJIbCA. I/IMHYJ'H:»C CHIJIbI

1.16

1.17

1.18

3aK0H COXpaHEHUs UMITYJIbCa JJI 3aAMKHYTON CHCTEMBI TEI:
D=y i,y =const
PeakTuBHOE IBHKEHUE

Mexanundeckas padora. @opMyina Jjisi BEIYUCICHUS paOOThI CHUITBI:

A=Fsooscx

MexaHnu4decKas MOIIHOCTb:

n=4
I

Kunernueckast u moTeHIMaIbHAS SHEPIus. d)opMyna JJIs1 BBIYMCIICHU S

KUHETUYECKON IHEPTUMU:

H!Uz
Ep=—r

Teopema o kuHeTHueckou s3Heprun. Gopmysa I BBIYUCICHUS TOTCHIMAIBHON




SHEPIruu TCjia, MOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexanndeckas SHEpIus:

E=E;.+E »
1.19 o
3aKOH COXpaHEHUsl MEXaHU4YeCKOM 3Hepruu. @opmyiia Juisi 3aKOHA COXPAHEHUS
MEXaHWYECKOM IHEPTUU B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpaiieHue MEXaHUYECKON SHEPTUU MIPU HAJIMYUU CUJIBI TPEHUS.
[IpocThie MexaHU3MBbI. «30J0TO€ MPABUIIO» MEXAHUKH.
Peruar. Moment cusbl: M - FI.
VYcnoBue paBHOBECHSI pblyara:
M +M +..=0
1.20
[TonBuxHbIM 1 HenoABWKHBIN O0510KU. KII/I mpocThIX MeXxaHU3MOB,
n= A‘E[M-E:&Eaﬂ
A‘S&TI:E"IBEE&H
JlaBiienue TBEpIOTO TENA.
dopMyna 7151 BBIYMCICHUS 1aBJICHUs TBEPIOTO Tena:
_F
P=%5
191 JaBnenue raza. ATMocdepHoe IaBieHue.
I'uapocTtaTyeckoe 1aBieHUE BHYTPH JKUJIKOCTH.
dopmyita 7151 BEBIYUCICHUS TaBJICHUSI BHYTPH KUJIKOCTH:
p=pgh+p.,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. Popmyna IS ONPEACICHUS BBITAIKUBAIOIIECH CHJIBI,
JIEHCTBYIOLLEH Ha TENO, NOTPYKEHHOE B KUIKOCTD UJIH Ias3:
1.23

Fag =pgV

VcnoBue nnaBanus tena. [InaBanue CyI0B M BO3QYyXOIlJIaBaHUEC




1.24

1.25

MexaHnnueckue KoyieOaHHs. AMHJ'II/ITy,I[a, nepuoa M 4Yactrora KoJIe0aHui.

dopmyrna, cBA3bIBAIONIAst YACTOTY U MEPUOJ] KOJIEOaHUI:

MareMaTtnyeckuii M IpYKMHHBIA MaATHUKU. lIpeBpamieHue sHepruu npu

KoJIe0aTeIbHOM JBWXKXCHUU

1.26

3aryxaromue konebanus. BeinyxxaeHnsie konedanus. Pezonanc

1.27

1.28

MexaHu4decKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCUYHBIC BOJHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCHPOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHUIIE

IByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

Ilpakmuueckue pabomul

N3Mepenne cpelHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
HPYXUHBL, KO3((UIIMEHTa TPEHUS CKOJIbXKEHHUs; paOOThl CHJIbI TPEHMS, CHUIIbI
YOPYrOCTH; CPEAHEH CKOPOCTH JBIKEHHS OpyCKa MO HAKJIOHHOMW IJIOCKOCTH;
YCKOpeHUs: Opycka Npu JABM)KEHUHM [0 HAKJIOHHOM IUIOCKOCTH; YacTOThl U
nepuoga KosjeOaHUI MaTeMaTHMYeCcKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH MPYKUHHOT'O MasTHUKA; MOMEHTAa CHJIbI, ACHCTBYIOLIEr0 HA pblyar;
paboOThl CHJIBI YHOPYrOCTHM MpU NOABEME Ipy3a C IOMOIIBIO HEMOABHKHOIO
0110Ka; pabOThI CHIIBI YIPYTOCTH MPHU MOABEME I'py3a C MOMOIIBIO MOJIBUKHOIO
OJoKa.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHJIBI OT 00bEMa MOrpyKEHHON
YacTH TeJa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI
OT Macchl TeNa; CUIIbl TPEHMSI CKOJIBbKEHHS OT CHJIBI HOPMAJIbHOTO JABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NpPYXHUHE, OT CTENEHU
negopManuu MpYXUHBI, YCKOpPEeHUs1 Opycka OT yrjla HakJIOHA HaIlpaBIISIONICH;
nepuoja (4acToThl) KoseOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoja
KoJIeOaHUH MPY)KMHHOTO MAasATHUKAa OT MAacChl Irpy3a U >KECTKOCTH MHPY>KUHBI;
HCCJIEIOBAaHHE HE3aBHCUMOCTH IE€pHoJia KoJieOaHUl HUTSHOTO MasTHHUKA OT

Macchl rpysa. [IpoBepka ycioBus paBHOBECHS pblyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HEKMBOU IPUPOJE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TEXHUKE, TMPUIHWBBI W OTIHUBBI, JABHXXCHHUC IIJIAHCT ComHeuynon CUCTEMBI,




PEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, PblUard B TEJIE€ YEIOBEKA, BIUSIHUE
atMoc(epHOro MaBJCHUS Ha KXUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMH, 3EMJICTPSACCHUC, celicMUUecKue BOJIHBI, IYHAMH, 5XO

Texnuweckue yCI’I’lpOlZCI’I’lB(l.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, IMOAIIWIIHUKH, PAKETBI, pblYyar, HOIIBH)KHBIFI n

HCHO,I[BH)KHBIFI 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, ITIPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIaromumecst cocyzpl, YCTPOMCTBO BOJONPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
WCIIO0JIb30BAaHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJIIPHO-KMHETHUYECKOM TEOPUU  CTPOCHUS

2.1 BemiecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucramnmmaeckue u amopdHbIC TeIa

55 JBwxenue wyactuy BemiecTBa. CBs3b CKOPOCTHM  JBUKEHUS 4YacTHL C

' Temneparypoil. bpoyHoBckoe nBmxenue, udysus

2.3 CmauuBaHue U KalWUISPHbIE SIBICHUS

24 TennoBoe pacHIMpEeHNUE U CKATHE

2.5 TennoBoe paBHOBECHE

25 Buyrtpennsis sHeprus. PaGora u Temsonepenada Kak CrnocoObl HW3MEHEHHUS

' BHYTPEHHEHN 3HEPrun

2.7 Bunpl Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKIIMS, U31y4EHUE
HarpeBanme wn oxnaxaenue Ten. KoaudecTBO  TEIUIOTHL. Y AeNbHAs
TEIJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUS DPHEPTUU B TEIUIOBBIX TMPOIECCax. YpPaBHEHUE TEIJIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenne u xoHuaeHcanusa. V3mMeHeHHe BHYTPEHHEM SHEpPruud B IPOLECCE

210 UCIIapeHuss M KOHJAeHcauuu. KuneHwe IKUIKOCTH. YJIenbHas TeIioTa

napooOpazoBanusi: L = Q/m




2.11

BaaxnocTts BO3ayXa

2.12

[InaBnenne u kpucrajummzanus. V3MeHeHHe BHYTpEHHEH OSHEpPruu IMpHu

IJIaBJICHUU U KPpUCTAJUIM3AallN. YILCJIBHaSI TCILIOTA I1IJ1aBJICHUA:

2.13

2.14

2.15

2.16

2.17

BHyTpeHHss dHEprus CropaHus TOIUIMBA. Y IEJIbHAs TEIJIOTA CTOPAHMS TOILJIUBA:

q=Q/m

[Mpuntuns! padoTs! TeroBbix apurareineid. KIT/[ TemmoBoro apurarens

IIpaxmuueckue pabomul

W3mepenune yAeapbHON TEIIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJIWYECTBA
TEIUIOTHI, MOJYYEeHHOTO BOJOH KOMHATHOH TeMmmepaTypbl (UKCHPOBAHHOM
MacCchbl, B KOTOPYIO OIIyIIEH HarpeTblii LWINHAP; KOJUYECTBA TEILIOTHI,
OTJAHHOI'O0 HAarpeTbIM LHWJIMHIPOM, IIOCJIE OIYCKAaHMsS €ro B BOJY KOMHATHOU
TEMIIEpATyphbl; OTHOCUTEIBLHOM BIIAJKHOCTU BO31yXa; YACIBHOM TEIUIOTHI
IJIaBiaeHUsl Jibaa. lccnenoBaHwe W3MEHEHUs TeMIlepaTypbl BOJBI  IPH
Pa3IMYHBIX YCIIOBHSX; SIBICHHUS TEMJ0OOMEHa NpU CMEIIMBAaHUHM XOJIOJHOW M

ropsiuei BOJIbI; MpoIecca UCIapeHUs

Duszuueckue s61eHUs 8 npupode.‘ MMOBEPXHOCTHOC HATSKCHUC W KaAIUJIIAPHBIC
SABJICHUS B TPHUPOAC, KPUCTAJJIBI B HPUPOAC, U3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BOJI0EMOB, MOpCKHE OpH3bl; 00pa30BaHKE POCHI, TYMaHa, HHEsl, CHera

Texnuueckue ycmpoucmea. KalWLISAPbI, IPUMEPBI UCIIOIb30BaHUSA KPUCTAJLIOB,
JKUJKOCTHBI TEPMOMETp, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus

3.1
3.2
3.3

OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpu3zanus Ten. /[Ba BUIa 31EKTPpUUIECKUX 3apsA 0B
B3anMopeiicTBue 3apsykeHHBIX Tell. 3akoH KyiloHa

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

3.4

Onektpuueckoe tmone. Hampspk€éHHocTh anekTpuueckoro moiist. [lpuHimn

CYTIEPIO3UINH YJEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snektpudeckux 3apsgoB. JleiicTBHE SJIEKTPUYECKOrO TMOJA Ha

SJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUIJICKTPUKU




[TocrossHHBIN 37eKTpUYecKUil TOK. JlecTBUs anekTprudyeckoro Toka. Cuiia Toka.

Harmpsixenue.
3.6 I=qg/t,U=A/q
DJIEKTPUUYECKOE COMPOTUBJICHUE. Y IETBbHOE AJIEKTPUUECKOE COTPOTUBIICHHE:
3.7 R =pl/S
38 3akon OMma 151 yuactka snektpudeckoit menu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOJHUKOB:
I =1,: U=U+U,;: R=R,+R,.
1 1 1 2
3.9 [TapannensHOE COEAMHEHHE TPOBOJHUKOB PABHOTO COMTPOTUBIICHHUS:
U=U;:I=1+1; Rzi.
2 2 B
CwmemnianHble COETMHEHUS! TPOBOIHUKOB
PaboTta u momtHoCTh 2nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenna:
3.11 O=I"R-t
3.1 OnbiT Opcrena. MarHuTHOE IMOJi€ NPSIMOTO MPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW WHIYKIIHH
313 MarautHoe IIOJIe IIOCTOSHHOI'O MarHurta. B3auMoaeicTBHE NTOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apajnes. SABnenue 35ekTpoMariuTHor nHAyKIuu. [Ipasuio Jlenna
Ilpakmuueckue pabomol
N3mMepeHne  2IEKTPUYECKOIO  CONPOTUBIICHHS  PE3UCTOpPAa;  MOIIHOCTH
3.16 ANEKTPUIECKOTO TOKA; PAOOTHI SJEKTPUUECKOTO TOKA.

UccnenoBanne 3aBUCHUMOCTA CHUJIBI  TOKA, BO3HHUKAIOIIETO B TMPOBOJHUKE
(pe3ucTopsl, TaMIIO4Ka), OT HAMPSKEHHS HAa KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU

CONIPOTUBJICHUA OT IJIMHBI IIPOBOJHUKA, IJIOMIAAN €T0 IMOIICPCUYHOTO CCUHCHHUA U




YJI€IIbHOTO CONPOTUBIICHHUS.
ITpoBepka mpaBuia i JIEKTPUYECKOTO0 HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCMHEHUU IPOBOJHHMKOB; IpaBWJIa Uil CUJIbI DJIEKTPUYECKOIO TOKa IpHU

[apaJuIeIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6leHUs 6 nNpupoode: SIEKTPUUYECKUE SBICHHSI B aTMocdepe,

3.17 AJIEKTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE ToJje 3eMiu, Ipel( MOoJroCoB,
POJIb MAarHUTHOTO TOJIS JUTSA KHU3HHU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: DSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETUYMK  JIEKTPUYECKOW  DHEPruH,  3IEKTPOOCBETUTENbHBbIE  MPHOOPHI,
3.18 HarpeBarelibHbIE ANEKTPOTIPUOOPHI (mpumepsl), ANEKTPUYECKHUE
HPEJOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJABUTATENb IOCTOSHHOTO TOKa,
TeHEPaTop IMOCTOSHHOTO TOKa
3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlyueBas mopeinb cBeta. IIpsMonuHeiiHOe pacripocTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino
3.22 ITpenomiienue cBeTa. 3aKOH NPEIOMIIEHHS CBETA
3.23 Hucnepcus cera
324 Jlunza. Xox nyueit B nuH3e. PoKycHOE paccTosHME JUH3bL. ONTHUYECKas Cuila
' mun3el: D = 1/F
3.25 ['nma3 xak ontudeckas cucremMa. OnTuyeckue mpruoopsl
Ilpakxmuueckue pabomul
W3mepeHune onTuyeckoi cuiibl coOMparoleil JIMH3bL, (OKYCHOTO pacCTOSIHUS
cobuparoniel TUH3bI (110 CBOWCTBY paBEHCTBA pa3MEpOB MperMeTa U 300pakeHus,
396 KOTJIa TIPEIMET PACIIONIOKEH B TBOMHOM (hoKyce), moKa3aTels IPEIOMIICHHSI CTEKIIA.
' HccnenoBanue cBOiCTBa  M300pakeHUsS, TOJYYEHHOIO C  IOMOIIBIO
coOuparomiel JMH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHUS JABYX CJIOKEHHBIX JIMH3;
3aBHCHUMOCTH yIJIa TPEJIOMIIEHUS CBETOBOTO Jy4a OT Yrjla MaJeHUs Ha TpaHUIE
«BO3TyX — CTEKIIO»
327 Qusuueckue senenus 6 npupooe: 3atmenns Comama u JIyHBI, 1[BeTa TeT,
' ONTUYECKHE sABJIEHUs B atMochepe (1BeT HeOa, pedpakuus, pagyra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (QoToanmapaT, OINTHYECKUE
' CBETOBO/IbI
4 KBAHTOBGIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydeHus. Peakiun anbda-u Oera-




pacaaa

4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [ranerapuas Mozenb aroma

4.3 CocraB aToMHOTO sipa. M30Tombl

4.4 [Tepuon momypacnaaa aTOMHBIX siIEp

4.5 SnepHbie peakuu. 3aKOHBI COXPAHEHHUS 3apsAJ0BOr0 U MacCOBOTO YHCE
Qusuueckue s61eHUs 6 Npupode. ©CTECTBEHHBIM PAJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHUE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3Iy4YEHUN HA OPraHU3M 4YeJI0BEKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHANBUIYIBHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, sAACpHad SOHCPreTuKa




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






