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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3nke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TIOJIOKCHHH W TpeOOBAaHWU K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON MPOrpaMMbl, MPEICTABIECHHBIX B
®OI'OC 00O, a takxke ¢ yuéroM denepanbHOi pabouelt MporpaMmMbl BOCITUTAHUS U
Konnenmuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxanue mporpaMMmbl MO0 (u3MKEe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBCHHOHAYYHOH T'paMOTHOCTH OOYYAlOIIUXCS W OpraHU3alfi0 W3YYCHUS
bu3MKu Ha NEATeNTbHOCTHOM OCHOBe. B mporpamme mo (usuke y4uTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanmsanuu TpeboBanmii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM ¥ METANPEAMETHBIM pe3yabTaTaM O0yUEHHUs, a TAaKKE
MEXIPEIMETHbIE CBSI3UM €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus.

[Tporpamma mo u3uke ycTaHaBIMBAET paclpeeieHrne yaeOHOTo MaTepuraia
o rojgaM o0yudeHus (Mo Kjaccam), ImpeajiaraeT NPUMEPHYIO MOCJIEI0BaTEIbHOCTh
U3Y4YEeHHUs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpP>KaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yUJaroIIuXCsl.

[Iporpamma 1o ¢usnke paszpaboTaHa ¢ IEIbI0 OKAa3aHUS METOJUYCCKOMN
TIOMOIITY YYUTEIIO B CO3[IaHUN pabodeii mMporpaMMbl IO YICOHOMY TIPEIMETY.

dusrka SBISICTCS CUCTEMOOOPA3YIONIUM JIJIsI €CTECTBEHHOHAYYHBIX YUEeOHBIX
NPEIMETOB, TOCKOJbKY (HU3NYECKUe 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB H
SBJICHUM, W3y4aeMbIX XWMHCH, OWOJIIOTHEH, acTpOHOMUEH © (PU3UUECKOU
reorpadueli, BHOCHT BKJAQJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
npenocTaBisieT HaubOosee sICHble O00pas3lbl MPUMEHEHHS Hay4dHOrO METOoja
MO3HAHUS, TO €CTh CIIOc00a MOyYeHHS JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIIaBHBIX 3a1ad (PU3WYECKOTO OOpa30BaHUSI B CTPYKTypE OOIIEro
o0pa3oBaHUsS COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
UHTEpeca K HayKe y 00yJarouuxcs.

N3yyenne ¢Qusukum Ha 0a30BOM ypOBHE MPEIIOJIAaraeT OBJAJCHUE
CIEIYIONUMH KOMIETEHTHOCTSIMH, XapaKTEPHU3YIONIMMHU €CTECTBEHHOHAYIHYIO
IPaMOTHOCTD:

e Hay4YHO OOBSCHATDH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIICIOBAHUS;

e HWHTCPIPETHPOBATH  JAaHHBIE W  WCIOJIL30BaTh  HAyYHBIC
JIOKA3aTeIbCTBA JIJIS TIOJTyYCHUS BBIBOJIOB.

Henmn wu3yueHus QuU3NKK Ha YypOBHE OCHOBHOI'O 0OIEro oOpa3oBaHUS
omnpenenensl B Konmenmuu mnpenomaBaHusi ydeOHoro mpenmera «Duszuka» B
oOpa3oBaTelbHBIX oOpraHusamusx Poccuiickoit ®denmeparuu, peamu3yOMIAX
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOrPaMMBbl, YTBEPKAEHHOW pelIeHUuEM



Komnernn MunuctepcTBa npocsenienus: Poccuiickoit @eneparuu (IpoToKoa ot 3
nexadbps 2019 r. Ne T1IK4BH).
e n3yyenus pusuku:

NpUOOpETeHNEe WHTEpeca W CTPEMJICHHS OOYyYarolmuxcsi K HaydHOMY
U3YYEHUIO TNPUPOABI, PA3BUTHUE HUX HHTEUIEKTYaJbHbIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPENCTABICHUN O HAYYHOM METO/Ie TIO3HAHUS B (HOPMUPOBAHHE
UCCIIEJIOBATEIBCKOTO OTHOILIEHUS K OKPY>KAIOIIHUM SIBJICHUSM;
¢bopMupOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjibTaTa H3y4eHUs
OCHOB CTPOCHHS MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dbopMupoBaHrE TPEACTABICHUNA O PONU (U3UKHU ISl Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOT Ui,

pa3BUTHE  TPEACTaBICHHMH O  BO3MOXHBIX  cdepax  Oynymien
npo¢eCCUOHANILHON NIESITEIBbHOCTH, CBSI3aHHOU C (DU3MKOM, MOJTOTOBKA K
JanbHeieMy oOy4eH!IO B 3TOM HalpaBJICHUU.

JloCTH)KEHHE STUX Ieliel MpOorpaMMbl 0 (H3MKE HAa YPOBHE OCHOBHOIO
obrmiero o0pazoBaHus 00ECTIEYNMBACTCS PEIICHUEM CIEAYIOIINX 3a/4a4:

npuoOpeTeHre 3HAHUM O JHUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSAX

NpuoOpETeHNE YMEHUI OMUCHIBATh U OOBACHATH (DU3UUYECKHUE SIBICHUS C
WCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB PpEIICHUsS TMPOCTEUIIUX pacuy€THBIX 3alad C
UCIIOJIb30BaHUEM buznueckux MoJIeTIeH, TBOPUYECKHUX u
MIPAKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJIOMAaTh MPUPOIHBIC SBICHUS W BBITTONHSITH OIBITHI,
nabopaTopHble pabOTbl M OKCIEPUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIHHBIX TPUOOPOB;

ocBOeHHE MPUEMOB paboThl ¢ MHPOpMaIe (Gpu3ndeckoro coaepkaHus,
BKJIIOYAsi HHPOPMALIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3UKHU, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHUE NHPOPMAIINH;

3HAKOMCTBO €O cepamu npodecCHoHaTbHON AeATENHbHOCTH, CBI3aHHBIMU
C (U3UKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JOCTIKEHUAX (PU3NUECKON HAYKH.

Ha usydyenue ¢usuku (6a30BBI ypOBEHBH) HA YPOBHE OCHOBHOI'O OOIIETO

oOpazoBaHus oTBoaAuTCs 238 4acoB: B 7 Kilacce — 68 4acoB (2 yaca B HeJEN0), B 8
Kjacce — 68 yacoB (2 vaca B Hezelno), B 9 kiacce — 102 vaca (3 vaca B HENEIO).

[Ipennaraemslii B mporpaMMe no (pu3MKe MepedyeHb JadopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENbHBIA XapaKTep, YUUTENb JIeTaeT BIOOp MPOBEACHUS



7ab0paToOpHBIX PabOT W OMBITOB C YYETOM HWHAMBUIYAIBHBIX OCOOCHHOCTEH
00yyYaromuxcsl, CIUcKa AKCIEPUMEHTANIbHbBIX 3a/JaHul, MpeajiaraéMblX B paMKax
OCHOBHOI'0 FOCYJAapCTBEHHOT'0 3K3aM€EHa M0 (U3HKE.



COJAEP XAHME OBYUYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usuka — Hayka O mnpupozae. SBneHus npuponpl. Ousznueckue SBICHUS:
MEXaHUYECKHUE, TETUIOBBIE, dJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenMuMHbL. M3mepeHue Quanyeckux BeluduH. Puznyeckue
npubopsl. [TorpenHocTs n3Mepennii. MexayHapoaHasi cucTeMa €IMHUIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKM H3Yy4aloT MPHUPOAY.
EcTecTBeHHOHAyuUHbIl METOJ TO3HAaHUA: HAOJIIOJEHUE, MOCTAaHOBKA HAYyYHOTO
BOIPOCA, BBIJIBIJKEHUE TUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 00BICHEHHE
HabOmomaemoro spienus. Onucanue GU3NIEeCKUX SBICHUIN C TIOMOIIBIO MOJIEIEH.

Jlemoncmpayuu.

1. MexaHHM4YeCKHEe, TEIUIOBBIE, JJIEKTPUYECKHWE, MArHUTHBIE, CBETOBbBIC
SIBIICHUSL.

2. ®usnueckue MpuUOOPHI M MPOIEAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM H
U(GpPOBBIM MPUOOPOM.

Jlabopamopnwie padbomosl u onvimot.

1. OmpeneneHue 1EHbI I€JIEHUS ITKAJIbl U3MEPUTEITHLHOTO TPUOOpa.

2. M3MepeHue pacCTOSHUMN.

3. U3mepenne o0ObEMa KHJIKOCTU U TBEPAOTO TENA.

4. OnpeneneHue pa3MepoB MAJIBIX TEIL.

5. W3mepenue Temieparypbl NpH NOMOIIHM >XKHIKOCTHOTO TEPMOMETpa H
JaTYuKa TeMIepaTyphl.

6. IIpoBenenue wmccienoBaHus MO MPOBEPKE THIIOTE3BI: JANBHOCThH MOJETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIILHO, TeM OoJibllle, YeM OOJibllle BhICOTA
yCKa.

Pa3nen 2. [lepBoHayanbHbIe CBeIeHNs 0 CTPOEHUHU BelleCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJb, HMX pa3mepsl. ONbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBixkenne dactull BemiectBa. CBS3b CKOPOCTH JBUKEHHS YaCTHUI[ C
TeMrieparypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumonelicTBue yacTuil
BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAHHUE.

ArperaTHbple COCTOSIHHS BEILIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIBIX
(KkpucTayuMueckux) Teia. B3auMocBsi3b MEXKIYy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHMSIX M MX aTOMHOMOJEKYJSIpHBIM cTpoeHreM. Oco0eHHOCTH
arperaTHhIX COCTOSTHUM BOJIBI.

Hemoncmpauuu.

1. Habmionenne OpOyHOBCKOTO TBUKEHHUS.



2. Habmonenue nuddys3un.
3. HaOmonenue — sBiaeHu#l,  OOBACHAIOIIMUXCA  NPUTSDKEHUEM  WIH
OTTAJIKMBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnwie padbomosl u onvimot.

1. OueHka JuamMeTpa aroMa METOAOM psiioB  (C  HCIOJNIBb30BaHUEM

dotorpaduii).
2. OnBITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OmnbITHI MO OOHAPYKEHUIO TEUCTBUS CHIJI MOJIEKYJISIPHOTO MIPUTSIKEHUSI.
Paznea 3. JIBuskeHue U B3auMojieiicTBHE TeJl.
MexaHnuueckoe JBH)KeHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHHU JIBUOKEHUSL.
SBnenne uHepuuu. 3aKOH WHepUUH. B3anmMopeicTBHe Tell Kak NpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Teln. Macca Kak Mepa HHEPTHOCTH Tela.
[ImotHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B E€IUHULE
00BEMa BelecTna.
Cuia Kak xapakTepucTUKa B3auMmozeicTBus Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mepenune cuwibl ¢ OMOIIBIO AUHAMOMETpa. SIBJICHHE TIATOTEHUSI U CUJia
TskecTH. Cria TsKeCTH Ha Apyrux aHerax. Bec tena. Hesecomocts. CroxkeHue
CWJI, HANPABJIEHHBIX MO OJHOM mpsiMod. PaBHomelcTByromas cui. Cuna TpeHus.
TpeHue CKOIbKEeHUS U TPEHHUE NOKOsA. TpeHue B MPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHne MexaHM4eCKOro JBMXKEHHUS Tea.
2. N3mepeHune cKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaOnroneHue siBlIeHUs UHEPLIUH.
4. HaOmoieHre u3MeHEeHUsI CKOPOCTH MPH B3aUMOJICHCTBUU Te.
5. CpaBHeHHE Macc M0 B3aUMOJECHCTBUIO TEI.
6. Cro)xeHue cuil, HalpaBJIEHHBIX 1O OJHOMN PSIMOI.
Jlabopamopnwie padbomoul u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOI'O JIBIKEHMS (LIapHKa B KUIAKOCTH,
MOJIETH JIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jajiee).

2. Ompenenenne CpemHEW CKOPOCTH CKONBXKEHHsI Opycka WM IMIapuka IIo
HAKJIOHHOU IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OnbITHI, JEMOHCTPHUPYIOIIHUE 3aBUCUMOCThH pacTsbKeHus (nedopmarun)
NPY>KUHBI OT TPUIOKEHHOU CHUJIBI.

5. ONbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BEca Teja U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMIAKOCTE U ra3oB.



Hasnenne. CriocoObl YMEHBIIICHHS W YBEIMYCHUS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS ra3za OT 00béma, Temmeparypsl. l[lepegada paBneHus
TBEPABIMU TEJIAMH, JKUAKOCTSIMU M ra3zamu. 3akoH I[lackans. [IHeBmaTmueckue
MaIHbl. 3aBUCUMOCTb JaBJICHHUS >KUIKOCTH OT TIiyOuHBI. ['Hupocraruueckuii
napajokc. Coobmaroniuecst cocyasl. ['uapaBinyeckne MeXaHu3Mbl.

Atmocdepa 3emnn u armocepHoe aasieHue. IIpuumHbl CylecTBOBaHHUS
Bo3nymIHOM oOonouku 3emiau. OmnbeiT Toppuuenmnu. M3mepenune armocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC()EPHOTO aBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGops! 17151 M3MepeHus: aTMOCHEPHOTO TaBJICHUS.

JleficTBHE )KUAKOCTU U ra3a Ha MOTPYyKEHHOE B HUX TEJO. BhITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BoznyxornaBanue.

Hemoncmpauuu.

S A T o

~

3aBUCUMOCTbH JAABJEHUS raza OT TEMIEPATYPHI.

[Tepenaua naBiieHUS KUJIKOCTBIO U Ta30M.

Coobmiaromuecst COCy/Ibl.

['mapaBnuueckuit mpecc.

[IposiBiieHHEe neCTBUS aTMOC(HEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOUIEH CHUJIBI OT 00BbEMa NOTpYKEHHOM YacTu
T€JIa ¥ THIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITANIKHUBAIOIIEH CUIIBI BECY BBITCCHEHHOU KUIKOCTH.
YciioBue miiaBaHus TeN: IUIABAHUE WIIA MOTPYKEHUE TENI B 3aBUCUMOCTH
OT COOTHOIIIEHHUS TUIOTHOCTEN TEJIa U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

UccnenoBanne 3aBUCUMOCTH Beca Tella B BOZAE OT 00bEMa TOTPYKEHHOH B
YKUAJIKOCTh YaCTH TeNa.

Onpenenenue  BBITAJKUBAIOIIECH  CUJIbI, JCWUCTBYIOIIEH Ha  TeEJo,
NOTPYKEHHOE B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITATKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKMJIKOCTH, OT MACCBhI TeJa.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJKUBAIOIIEH  CHIIBI,
NEHCTBYIOIIEH HaA TEJIO B IKUAKOCTH, OT OOBEMA MOTpYyKEHHOW B
YKUAJIKOCTh YaCTH TE€Ja U OT IUIOTHOCTH JKUIKOCTH.

KonctpyupoBanue apeomerpa WA KOHCTPYHPOBAHUE JIOJKH H
onpeieNIeHne €€ rpy30n0abEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTB. DHEpPrus.
Mexanuueckas pabota. MOIIHOCTb.
[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbluara. [IpuMeHeHue TmpaBuiIa paBHOBECUS phlyara K OJIOKY.



«3onoroe mnpaBwiao» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass odHeprusi. KuHeTnyeckas W TOTEHUMAIbHAs JHEPTHUS.
[IpeBpaiiieHrie OTHOTO BHUJIa MEXaHUYECKOM YHEPTUH B IPYTOi. 3aKOH COXPaHEHUs
SHEPIUM B MEXaHHKE.

Jemoncmpayuu.

1. [Ipumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomost u onvimet.

1. Ompenenenue pabOTHI CUIBI TPEHHS TPU PABHOMEPHOM JBUKCHUU Tela

110 TOPU3OHTAJILHOM MOBEPXHOCTH.
2. HccnenoBaHue ycioBUM paBHOBECUS pblyara.
3. H3mepenue KII/] Hak1OHHOM IIJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPaHEHUsI MEXAHUYECKOW SHEPIUH.
8 KUIIACC

Pa3nen 6. TensioBble siBJeHUS .

OCHOBHBIE€ TIOJOXEHUSI MOJIEKYISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BelllecTBa. Macca U pa3Mmepbl aTOMOB M MOJIeKysd. OmNbIThl, MOATBEPKIAIONINE
OCHOBHBIE TOJIOKEHHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPHUH.

Mopenu TBEPAOro, >KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannmuueckue u amopdubie tena. OO0bsiCHEHHE CBONCTB T'a30B, JKUJKOCTEH U
TBEPABIX TEI HAa OCHOBE TMOJOKEHUH MOJIEKYJISIPHO-KUHETHYECKON TEOpHH.
CmaurBaHU€ M KanWUISIpHBIE sIBeHUS. TerioBoe paciupeHue U cxxaTue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOT'O JBHXKCHUS
yactull. BayTrpenHsss sHeprusi. CnocoObl W3MEHEHUS BHYTPEHHEH DHEPIHH:
TeIvIonepeaaya u COBEpIICHUE paboTHI. Bunpr TeIUIoNepeaadm:
TEIJIONPOBOIHOCTh, KOHBEKIIHUS, U3TyYCHHUE.

KomnuectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIleCTBa. |emI000MeH U
TEIJIOBOE paBHOBecHEe. YpaBHeHHE TemuioBoro Oananca. IlmaBienue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElIbHAas TEIUIOTa IIJIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. VYnenpHas Ttemiiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbl KHUIEHUS OT aTMOC(HEPHOro
JTaBJICHUS.

BnaxnocTe BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIIOTa CTOpaHusl.

[Tpunimner pabotsl TerioBbix jaBurarenei KIIJ[ TeruioBoro npuratens.
TerioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHHUS M MIPEBPAILCHUS YHEPTUH B TEIUIOBBIX MPOIIECCaXx.

Jemoncmpayuu.

1. HaGnroneHnue 6poyHOBCKOTO ABHUKEHHUS.
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10.
11.
12.
13.

Hab6monenune nuddyszun.

Habmronenue siBneHnii cMauMBaHUs U KaMWIISPHBIX SIBJICHUU.
Habmronenue TermioBoro pacmpeHus Te.

N3MeHeHne naBieHus rasa Mpyd U3MEHEHHMH 00bEMa W HarpeBaHUU HWJIU
OXJIaXKICHUU.

[IpaBuna usmMepeHus: Temneparypsl.

Bunbl Teronepenaymn.

OxnaxxjaeHue Ipyu COBEPIICHUN PabOTHI.

HarpeBanwue npu coBepiieHuN padOTHl BHEITHAMH CHJIAMHU.
CpaBHEHME TEIUTOEMKOCTEN PAa3IUYHBIX BEILIECTB.
Habmronenne xuneuus.

Habmroierre nocTostHCTBa TeMIepaTyphl IPH TUTaBICHHUH.
Mopaenn TEIIOBEIX ABUTATEIICH.

Jlabopamopnwie padbomosl u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITHI 10 OOHAPYKEHUIO JTEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbIThI IO BRIPAILIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpITel 0 HAOIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, XUAKOCTEH WU
TBEPABIX TEIL.

Ornpenenenue AaBiICHUS BO3yXa B OaNIOHE MITIPUIIA.

OneITBl, EMOHCTPHUPYIOUIME 3aBUCUMOCTbH [JABJIEHUS BO3JyXa OT €ro
00BbEMa M HArpEBAHMS WIIH OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOWKA JKUJIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphI.

HabGmionenue wu3MeHeHUss BHYTPEHHEH OHHEpruM Tejla B pe3yibTare
TEIUIoNepeaay U padOoThl BHEIIHUX CHJI.

WccnenoBanue sBICHHUS TEIJIOOOMEHAa NPH CMEIIMBAHUM XOJIOAHOW U
ropsityeui BOJbI.

Onpenenenne  KOMWYECTBA  TEIUIOTHI, IOJYYEHHONO BOJOW  IpHU
TEIIO0OMEHE C HArPEThIM METAJUTMYECKUM LIUJIHHIPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIIapeHUsl.

OrnpeneneHrne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Onpenenenne yaenbHOM TEIUIOTHI IIJIABJICHUS JIBJA.

Paznen 7. Dnekrpuyeckre ¥ MATHUTHBIE SIBJICHUS.

Onektpuzauust Ten. J[Ba poaa siekTpuyeckux 3apsaoB. BzanmoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CWJIBI  B3aUMOJCHUCTBUS
3apsHDKEHHBIX TET OT BEJTUYUHBI 3aPsJI0OB U PACCTOSHUSI MEXKTY TETIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCTh anekTpudeckoro mnois. IIpuHuummn
CYMEPITO3UIINU JIECKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snexktpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM W JOUPNEKTPUKU. 3aKOH  COXPAaHEHUS
ANEKTPUYECKOTO 3aps/a.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
HNCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBUS SJIEKTPUUECKOro TOKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHUM TOK B KUJIKOCTSIX U razax.

Onektpuueckags uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKECHHE.
ComnpoTuBieHHE MPOBOJHUKA. Y AEIBHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
nns ydactka nenu.  [lociemoBarenbHOE W MapajuIeNIbHOE — COCIUHEHUE
MIPOBOJHUKOB.

PaGora u MOMIHOCTH DJIEKTpUYECKOrO0 ToKa. 3akoH Jxoyns—Jlenna.
DneKTpUvecKre ey U MOTPEOUTETN dIEKTPUIECKoi sHeprun B ObiTy. Kopotkoe
3aMBbIKaHUE.

[TocrossHHbIE ~ MarHUTHL.  B3anmMomelcTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAYEHUE Ui )KU3HU Ha 3eMJIe.
OnbiT  Opcrena. MarauTHoe 1oje  3JEKTpUdeckoro Toka. IlpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. JI€MCTBME MArHUTHOIO TOJISI HA TPOBOJAHUK C TOKOM.
DIIEKTPOABUIaTENlb MOCTOSSHHOIO TOKa. MCHoNMb30BaHUE JJEKTPOJBUTATEICH B
TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

Onbitel @apaned. SABnenue snekrpomarHuTHor uHAyKUuK. [IpaBuno Jlenua.
DIIEKTPOreHepaTop. CnocoOb1 ITOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

Hemoncmpayuu.

DJIeKTpHU3alus Te.
JIBa polia 3JIEKTPUYECKUX 3apsi0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
Y CTpPOUCTBO U JEUCTBUE DJIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs UHAYKIUSI.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsJI0B.
[IpoBOIHUKY M JUBIEKTPUKHU.
MopennpoBaHue CUIOBBIX JTUHUM SJIEKTPUUECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIelCcTBUSI DNEKTPUUECKOrO TOKA.
. DNEKTPUYECKUHN TOK B JKUJIKOCTH.
. ['a30BbIN paszps.
. I3MepeHune Cuilbl TOKa aMIIEPMETPOM.
. U3mepenune 3JIeKTpUYECKOro HapsKeHUsT BOJIbTMETPOM.
. Peocrar 1 marasuH cOonpoTHUBIICHUM.
. BzauMojeiicTBrE€ TOCTOSIHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJFOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

OneiT Dpcrena.

MarauTHoe noje Toka. DJIEKTPOMAarHur.

JlelicTBHE€ MarHWTHOT O T0JIs1 HA MPOBOJHUK C TOKOM.

DJIEKTPOJABUTATENb TOCTOSHHOTO TOKA.

UccnenoBanue sBIEHUA 3JIEKTPOMATHUTHON UHAYKIIMH.

OmnebiTel @apanes.

3aBUCUMOCTh HAIlpaBJICHUs HWHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUKHOBCHHMSI.

DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomosl u onvimot.

1.

o v A~ W

10.
11.

12.

13.

14,

15.

16.

OmpITel O HAOMIONCHHWIO JJIGKTPU3AIMU TN MHAYKIMEH W TIpHU
COITPUKOCHOBEHUM.

HUccnenoBanne [EUCTBUS JIIEKTPUYECKOrO MO HA MPOBOJHUKH H
JADJICKTPUKH.

Co6opka u nmpoBepka pabOThI AJIEKTPUICCKOM 1IN MOCTOSHHOT'O TOKa.
N3mepenue u perynupoBaHue CUJIbI TOKA.

N3mepenue u perynmpoBaHUe HAMPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYLIETO YEPE3 PE3UCTOpP, OT
COITPOTHUBIICHUS PE3UCTOPA U HAIIPSYKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIUE 3aBHCUMOCTD BJIEKTPUYECKOTO
COINPOTHUBIICHUS TMPOBOJHUKA OT €ro JJIMHBI, IUIOWAIA TONEPEYHOTO
CEUYCHMS U MaTepuara.

[IpoBepka mnpaBwia CIOXKECHUS HAIPSHKEHUH TMPH MOCIEI0BATEIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Jjisi CWJIbl TOKAa MPHU MAPAIIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PEe3UCTOP.
OmnpeneneHue MOIIHOCTH  DJIGKTPUYECKOrO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIErO YEpe3 JIaMIIOUYKy, OT
HaIpsHKEHUS HA HEW.

Onpenenenune K111 narpeBarens.

HccnenoBaHre MarHUTHOTO B3aMMOJICHCTBHUSI TIOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHUTHOrO MOJISI TOCTOSHHBIX ~MAarHUTOB TPU  UX
00BEIUHEHUY U PA3ACIICHUN.

UccnenoBanne AeHCTBUA SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJAEHCTBUS
KaTyIIKA C TOKOM M MarHura OT CW/Ibl TOKAa M HAIPaBJIECHHUS TOKa B
KaTyILKe.

18. MI3ydyenue neicTBUsE MarHUTHOI'O I10JIS HA IIPOBOJAHUK C TOKOM.

19. KoHCcTpynpoBaHue 1 nu3ydeHue paboThl 3JIEKTPOIBUTATEIS.

20. M3mepenne KIIJI amekTpoaBUraTenbHON YCTaHOBKHU.

21. OnBITBI IO HUCCIEAOBAHUIO SBJIEHUS DJJIEKTPOMArHUTHOM WHIYKIUU:
UCCIIEJOBAHNE W3MECHEHUW 3HAYECHUS W HAIPaBICHUS WHIYKIMOHHOIO

TOKA.
9 KIIACC

Pasjnes 8. Mexanuveckue siBJICHUs.

Mexannueckoe JABWKEeHHE. MarepuanpHas Touka. Cucrema orcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBWKEHHS. PaBHOMEpHOE NPSMOIMHEHHOE
nBxeHre. HepaBHoMmepHoe npsiMosinHeiiHOe nBmkeHue. CpellHss 1 MTHOBEHHas
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHXKCHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMonivHelHoe JBikeHue. CBoOOgHOE
nagenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepmonm m dactora obOparieHus.
JIuneriHas U yrioBas CKOpOoCTH. LIeHTpoCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3axkoH HeroroHa. Bropoi 3akoH Hetorona. Tperuii 3akoH HproToHa.
[IpyHIMIT CynEpHO3ULIMU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHUsI CKOJIbKEHUS, CHJia
TPEHHUS TTOKOSI, APYTH€ BUIbI TPEHUS.

Cuna TsKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. YCKOpEHHE CBOOOHOTO
nafgeHus. JBmxenue miuaner Bokpyr Comnua. IlepBasi kocMudeckasi CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue matepuanbHON TOUKH. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpallleHuss. MOMEHT cuiibl. LIeHTp TKECTH.

Nmnynec Tena. M3menenue mmnyinbca. IMIynbe CHilbl. 3aKOH COXpaHEHUS
UMITyJibca. PEakTUBHOE IBUKEHMUE.

Mexanuueckass pabora ¥ MOIIHOCTb. Pabora cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBs3b dHepruu U padbothl. [loTeHIManbpHas SHeprus Teja, MOAHATOrO HaJ
IIOBEPXHOCTBIO 3eMiIM. lIoTeHIIManpHas sHeprus cxaTou npyxuHsl. Knunernueckas
sHeprus. TeopeMa O KMHETMYECKOW DHEPIMHU. 3aKOH COXPAHECHMS MEXaHWYECKOU
SHEPIUHU.

Hemoncmpauuu.

1. HalmroneHne MexaHW4YECKOTO ABMIKEHUS TeNa OTHOCHTEIHLHO Pa3HBIX Tell

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

CpaBHeHue TyTed W TPAEKTOPUW JBHKEHHS OJHOTO W TOrO XK€ Teia
OTHOCHUTEIIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne ckopOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBUOKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI'O JIBUKEHUS.

HaGmtonenune nBmxeHus Tena mo OKpy>KHOCTH.

Habmronenne MmexaHn4ecKux sIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JBWKCHUHU
OTHOCHUTENHHO KaOMHEeTa PU3NKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MacChl Tela W JIEUCTBYIOIIEH HAa HErO
CHJIBL.

HabGntonenue paBeHcTBa CHII IPU B3aUMOJIEUCTBUM TET.

HN3meneHune Beca Tena npu yCKOPEHHOM JIBUKEHUM.

[Iepenaua numiynbca npy B3auMOAEHUCTBUUN TEIL.

[IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJIEUCTBUU TEJI.

CoxpaHeHne UMITYyJIbCca NPU HEYTIPYTOM B3aUMOJIEHUCTBUM.

CoxpaHeHue UMITyJIbca pU a0COIIOTHO YIPYTOM B3aUMOCHCTBUU.
Habntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKOM IHEPTUHU NTPU CBOOOAHOM IaJICHUH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUU MPHU JBHKEHUU Tela MOJ IeCTBUEM
IIPY>KUHBL.

Jlabopamopnwie padbomosl u onvimol.

1.

KoHcTpynpoBanue TpakTa Ijisi pa3roHa W JAJIBHEHUIIIET0 PaBHOMEPHOTO
JBYDKEHUS ITapHUKa WA TEICHKKH.

OmnpeneneHue CpeaHER CKOPOCTH CKOJBXKEHHS OpycKa WM JIBHKCHHS
IIapyKa Mo HaKJIOHHOW TTOCKOCTH.

Ompenenenre yCKOPEHHS Tela TPH PAaBHOYCKOPCHHOM JIBFDKCHHH TIO
HAKJIOHHOM ITJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH ITYyTH OT BPEMEHH TIPH PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THITOTE3bI: €CIM TIPH PAaBHOYCKOPEHHOM JIBIDKCHHHM 0e3
HAYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KaK pPsAJ HEUYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEXYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHMS.

Onpenenenne kodphuiMeHTa TPESHUS CKOJIBKCHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenre pabOThI CUIBI TPEHHS TPU PAaBHOMEPHOM IBMKCHHUHU Tela
10 TOPU30HTAJILHON TTOBEPXHOCTH.



10. OnpeenieHne  pabOTBHl  CHUJIBI  yIIPYTOCTH TIPU  TMOABEME Tpy3a C
UCIIO0JIb30BaHUEM HETOJIBMXKHOTO U TTOJABUYKHOTO OJIOKOB.

11. I3ydeHue 3aKoHa COXpaHEHUS YHEPTHH.

Pa3gena 9. MexannuecKkne K0J1e0aHUA M BOJIHEI.

KonebarensHoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOIeOaHUit: TIEpHOI,
4acToTa, aMIUIUTyAa. MatemMaTu4eckuil U Npy>KUHHbIA MasTHUKU. [IpeBpalieHue
SHEPIUM MPH KOJIeOATEIHbHOM JIBUKEHUMU.

3aryxatonue — kosneOaHus.  BoiHyxkaeHHole — Kosjebanus.  Pe3oHanc.
Mexanuyeckue BoJHBL. (CBoiicTBa MeXaHMYeCKMX BOdH. IIpomonbHbie U
nornepeuHble  BOJHBIL. JlIMHA BOJMHBI M CKOPOCTh €€ pacrpoCTpaHCHUS.
Mexanunyeckue BOJIHBI B TBEPIOM TeJI€, CEHCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka u BbicoTa ToHA. OTpaxkeHnue 3Byka. MHOpa3Byk u
yIIBTPa3BYK.

Jlemoncmpayuu.

1. HaGnronenune xoneGaHuii Ten moj NEUCTBHEM CHIIbI TSDKECTH M CHUIIBI
YIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

Habmronenne BeIHYKICHHBIX KOJIEOAHUN U pe30HaHCA.

PacnipocTpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HA MOJIETH ).

HaGmtonenmne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHN pPE30HAHC.

Jlabopamopnwie padbomosl u onvimot.

1. OmpeneneHue 4YacToThl M Mepuoja KoyieOaHUW MaTeMaTUYECKOro
MasTHHKA.

2. OmnpenenieHre YacTOTHI U NIEpUOIa KOeOaHU PYKMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MEPUOJIAa KOJeOAHUN MOABEIICHHOTO K HUTU

I e

rpy3a OT JJIMHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH TEpHOIa KONeOaHUN MPY>KMHHOTO MasTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH Iepuoja KoJebaHWil rpy3a, MOABEHIEHHOTO K
HUTHU, OT MaccChl Ipy3a.
6. ONBITBL, JAEMOHCTPHUPYIOIIME 3aBHUCUMOCTh  MepHojia  KojeOaHui
NPYXUHHOTO MasiTHUKA OT MacChl rpy3a M KECTKOCTU MPY>KUHBI.
7. V3MepeHue ycKopeHusi CBOOOIHOTO MajeHUs.
Paspges 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMArHUTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJHBL.  CBOMCTBa
ANEKTPOMAarHuTHeIX BOJH. [llkana »1IeKTpoMarHWTHBIX BOJH. Mcnonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.



DnekTpoMaruutHasi npupoaa cera. CkopocTh cBera. BoiaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. M3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOWJIHHOTO

TenedoHa.

Pa3znea 11. CBeToBbI€ fIBJICHHUS.

JlyueBas  mopmens  cBera.  Mcrounukm — cBera.  [IpsamonuHelHOE
pacnpoctpanenue cBera. 3arMenusa Connua u JIlynsl. OTpaxenue cBera. [lmockoe
3epKano. 3aKOH OTPaXKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomiicHUsi cBera. [lonHoe BHyTpeHHee
OTpaXEHHE CBeTa. VIcmonp30BaHME TIONMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTUYECKUX CBETOBOMAX.

Jlunza. Xona nydedt B aumH3ze. Onruueckas cucrteMa (¢oToanmapara,
MHKPOCKONA W TeliecKkoma. [na3 Kak onrhdeckas cucrema. bin3opykocTb U
JNalTbHO30PKOCTb.

Paznoxenue Oemoro cBera B chnekTp. Omnbitel Hbtorona. Crnoxenue
CIIEKTPAJIbHBIX LIBETOB. J(Micniepcusi cBera.

Jlemoncmpayuu.

[IpssMonuHerHoe pacipoCTpaHEHUE CBETA.

OtpaxeHnue cBera.

[Tomyuenue n300paxkeHuil B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTHYecKui CBETOBO/I.

Xop nydel B coOuparolie JuH3e.

XO0JI Ty4er B pacCEUBAIOLIEH JIMH3E.

[Tomydenune n300pakeHU C TOMOILBIO JIUH3.

[Ipunnun aeiictBus oToanmapara, MUKpOCKONA U TEJIECKOIIA.

10. Mopuens riasa.

11. PaznoxkeHue 06enoro cBera B CIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX 1[BETOB.

Jlabopamopnwie padbomosl u onvimot.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUsSI CBETOBOIO Jiyya OT yria
MaJICHUSL.

2. M3ydeHue xapakTepUCTUK U300paXKEHUs MPEIMETa B IIIOCKOM 3€pKaie.

3. HccrenoBanve 3aBUCMMOCTH yTila MPEIOMIIEHUSI CBETOBOIO Jyya OT yTJjia
NaJICHUS HAa TPAHULIE «BO3AYX—CTEKIIO».
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4. TlomydyeHue n300paxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSHUS M ONTHYECKOM CHIIBI COOMparoen
JIVH3BI.

6. OIBITHI 1O PA3TOKEHUIO OEIOro CBETa B CIIEKTP.

7. OmBITHI 1O BOCHPHATHIO IBETa MPEAMETOB NPH WX HAOIIOJCHUH 4Yepes3
LBETOBBIE (PUIIBTPHI.

Pasznen 12. KBaHTOBbBIE SIBJICHUS.

OmneiTel Pe3epdopna u mimanerapHass mozenb atoma. Mojens atoma bopa.
Hcnyckanue u noraonieHre ceera aroMoM. KBaHThI. JInHEe4aThie CIIEKTPHI.

PannoaktuBHOCTh. Alnbda, O6eta- U ramma-usinydeHus. CTpoeHHEe aTOMHOIO
aapa. HykioHnas wmoxaens aromHoro sapa. HWsoromel.  PaamoakTtuBHbIE
npeBpauieHusd. [lepuon nomypacnana aTOMHBIX SIAED.

AnepHbie peakiuu. 3aKOHBI COXPAHEHUs 3apsJOBOrO M MacCOBOIO YHUCEI.
DHeprus CBsI3M aTOMHBIX sjaep. CBsA3b Macchl M dHepruu. Peaknuu cuHTe3a u
nenenus anep. Mcrounuku sueprun ConHIa v 3BE31.

Anepnas sHepreTuka. JleWcTBUA pPagUOAKTUBHBIX HU3JIYYEHUU HA >KHUBBIE
OpraHu3MBbl.

Jemoncmpayuu.

1. CHekTpbl U3JIyYEHHUS U MOTJIOLICHHUS.

2. ChekTpbl pa3IMYHbIX Ia30B.

3. CnekTtp Bomopoja.

4. Habmonenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuérunka HOHU3UPYIOIINX U3TYyUCHHM.

6. Perucrpanus n3nydeHusi IpUPOJIHBIX MUHEPAIIOB U IPOILYKTOB.

Jlabopamopnwie pabomosl u onvimol.

1. HaGnrogeHue CrulomIHBIX U JIMHEHYATHIX CIIEKTPOB U3JTYyUCHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE DHEPTMM YACTULBI 110 TOPMO3HOMY

nytu (1o gororpadusim).

3. M3mepenue pagnoakTUBHOTO (hoHa.

IToBTOPHUTEILHO-0000 1A U MOIYJIb.

[ToBTOpUTETHHO-00001IAIOMINKA MOYJb TIPEAHA3HAYEH JJII CUCTEMAaTHU3alluu
U 0000mIeHHsT TPEIMETHOTO  COACpXKAaHWUSA ©  ONbITa  JCSITEIbHOCTH,
npuOoOPETEHHOr0 MPU U3YUYEHUH BCEro Kypca (DU3MKH, a TaKKe JJi MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo (¢Gu3uKe s 00yyaroumxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpEaMET.

[Ipyn n3ydyeHun TaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JeATeIbHOCTU, HA OCHOBE KOTOPBHIX 00€CIIEUMBAETCS JOCTIKCHHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  00ydeHus, GopMUpYETCs
€CTECTBEHHOHAy4YHass I'PaMOTHOCTb: OCBOCHHE HAYyYHBIX METOJO0B HMCCIIECIOBAHUSA



SABJICHUN TPHUPOJAbI U TEXHHUKH, OBJIAJCHHUE YMEHHUAMH OOBSICHATH (PU3UUECKHE
ABJICHUSA, NPUMEHsAS T[OJyYEHHBIE 3HAHMs, pemarbh 3aJa4d, B TOM YHCIIE
KAUYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
[IpuHIMIIMANBHO AEATEIBHOCTHBIA XapakKTep JaHHOIO pasjielia peajn3yeTcs
32 CY€T TOro, YTO OOyYarolIUecs BBIMOJHSAIOT 3aJaHus, B KOTOPBIX UM
IIpeAIaraeTcs:
HAa OCHOBE TOJIYYEHHBIX 3HAHMI pacro3HaBaTh M HAy4yHO OOBICHATH
(pu3nyeckue sIBICHNs B OKpYXKaloIlel MpUpo/ie U MOBCETHEBHOM KU3HU;
UCTOJIb30BaTh HayuyHbl€ METOJIbI UCCIICAOBAHNUS (U3UYECKUX SBJICHUI, B TOM
YUCJIE U IPOBEPKU TUIIOTE3 U ITOJYYEHHS TEOPETUUECKUX BBIBOOB;
OOBSACHATh Hay4yHbIE OCHOBBI HaubOoyiee Ba)XHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMED, IPAKTUYECKOT O UCIIOJIb30BaHUs PA3JIMYHBIX UICTOYHUKOB
SHEPIMM Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHMs BCEX MU3BECTHBIX BHIOB
JHEPTUH.



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

N3yyenue (u3MKM HA yPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HAINPABIEHO

Ha JOCTHXXCHHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U NIPEAMETHBIX O6p8,30BaTCJ'IBHBIX

pE3yNbTATOB.

B pesynbraTe n3ydeHus GuU3NKU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMS

y oOyuaromierocsi 6yayT copMHpOBaHbI CIAEAYIOUINE JIUIYHOCTHBIE PE3YNbTATHl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS :

— IIPOSIBJIEHNE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(bu3NYeCKOW HayKU;

— IIEHHOCTHOE OTHOIIIEHUE K TIOCTHXKEHHUSIM POCCUNUCKHUX YUIEHBIX -(DU3UKOB;

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY Y4YacTHUIO B OOCY>KJ€HUM OOIIECTBEHHO 3HAUYHMMBbIX
U ITUYECKUX TPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JNOCTWXKEHUN (pU3UKH;

— OCO3HAHHE BAXXHOCTH MOPAIbHO-ITUYECKUX TMPHUHIMIIOB B JCSITEIHLHOCTHU
Y4EHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHYECKHX KAdyeCTB (PU3MUECKOW HAYKW: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

— OCO3HaHWE IIEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHpPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, Ba)XHEHIIEH COCTABIISIOLIEH
KYJIbTYPBI;

— pa3BUTHE HAYYHOM JIOOO3HATEIBHOCTH, MHTEpEca K HCCIEq0BATEIbCKON
NEeATENbHOCTH;

S) ¢opmupoBaHusT  KYJbTYPbl 3A0POBbA H  IMOLMOHAJIBLHOIO
0J1aromnoJry4us:

— OCO3HaHWE IIEHHOCTHM O0e30MacHoro obpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBHJI OE30MacHOr0 IOBEACHUS Ha
TPAHCIIOPTE, HA JOPOrax, C AIEKTPUYECKUM M TEIJIOBBIM OOOpPY/OBAHUEM B
JIOMAITHUX YCIIOBUSIX;

— chopmMupoBaHHOCTh HaBbIKa pedieKcuH, NpPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4eIoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4yacTHM€ B PEIICHUM MPAKTUYECKUX 3ajad (B paMKaxX CEMbH,
o0pa3oBaTeNbHOM  OpraHu3alii, TropojAa, Kpas) TEXHOJIOTUYECKOH W



COIMAJILHON HANpPABJICHHOCTH, TPEOYIOMUX B TOM YHCIEe U (DU3UYECKUX
3HAHUM;

e — HHTEpEC K MPaKTUYECKOMY M3yUYECHUIO MPOodeccuii, CBSI3aHHBIX C (PU3UKOM;

e 7) 3KOJIOTH4E€CKOI0 BOCTINTAHUSA:

e — OpHUEHTAlMS Ha MPUMEHEHHUE (PU3NUECKUX 3HAHUM [JIsi pElIeHUs 3aJad B
00JIaCTU OKpY’KAIOIIEed Cpelbl, IUIAHUPOBAHUS TIOCTYNIKOB W OILIEHKH HUX
BO3MOJKHBIX MTOCJIEACTBUMN JJIs1 OKPYKAIOLIEW CPEbI;

e — OCO3HAHME TJI00AIBHOTO XapaKTepa IKOJIOTMYECKUX MPOoOJIeM W MyTel X
pEUICHHUS;

e 8) ajanTanMM K M3MEHAIOIIMMCH YCJIOBMAM COLUHUAJIBHOM M NPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BHIMIOJIHEHUU WCCIECIOBAHUN U
MPOEKTOB (M3UYECKOW HAMPaBICHHOCTU, OTKPBITOCTH OMNBITY W 3HAHUAM
APYTHUX,

e — TIOBBIIICHHE YPOBHS CBOEHM KOMIIETEHTHOCTH YEpe3 IMPAKTUYECKYIO
JEATENBHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHUCIE POPMYIHPOBATH
U7ieH, MIOHATHUSA, TUTIOTE3bI O PU3NMUECKUX 00BEKTaX U SABJICHUSX;

e — Oco3HaHME Ne(UIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHN B 00JacTH
bu3uKy;

e — IUIAHUPOBAHHME CBOEr0 PA3BUTHUS B MPUOOPETEHUH HOBBIX (PUIMUYECKUX
3HaHUM;

e — CTPEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NYECKUX 3HAHUIM;

e — OIEHKAa CBOUX JCUCTBUM C YYETOM BIIUSIHHS HA OKPYXKAIOIIYK) CpEeny,
BO3MOYKHBIX TJIOOAJIbHBIX MTOCIEICTBHIA.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesympraTe OcBOEHHS TporpamMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o0rmrero oopazoBanus y o0ydaromierocs: Oyayt copMUpPOBaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE MTO3HABATEIHHBIC YHUBEPCATbHBIC YICOHbBIE JCHCTBUS,
KOMMYHHUKATHBHBIE  yYHHUBEpCaJbHbIe  Yy4eOHbIE JCHCTBHS, PpETryJSITHBHBIC
YHHUBEpCAIbHBIC yICOHBIE TEHCTBUS.

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe [1eiiCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:



BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKA OOBEKTOB
(siBIEHUI);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUN, OCHOBAHHS IS
000O0IIIEHUS U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pacCMaTpUBAEMBbIX (pakTax,
JAHHBIX U HAOIOICHUSX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSIM;
BBISIBJISITh  TIPUYUHHO-CIICICTBEHHBIC CBSI3M TPU HM3YyUYEHUU (PU3UUIECKUX
SIBJICHUI U MPOLIECCOB, JI€NaTh BBIBOJBI C MCIOJIb30BAHUEM JI€AYKTUBHBIX
Y UHIYKTUBHBIX YMO3AKIIOUCHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX
(U3UYECKHUX BEJIMYNH,

CaMOCTOSITEJIbHO BBIOMpPATh CHoco0 pemieHus y4eOHOM (u3anyeckon
3aJauM (CpaBHEHHE HECKOJIbKMX BapHaHTOB pEILIEHUs, BHIOOp Haubosee
MOJIXOSIIETO ¢ Y4ETOM CaMOCTOSTEIBHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare/IbCKue JeHCTBHA.

HCIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
MPOBOJUTH 1O CAMOCTOSITEIBHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIH
bu3nUecKuil DKCIEPUMEHT, HEOOIBIIOe HCCIEAOBaHNE (PU3UIECKOTO
SIBJICHUS;

OLICHUBaTh HAa TMPUMEHUMOCTH M  JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITEIBLHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOIO HAOIIOAEHUS, OIbITa, UCCIIEIOBAHUS;

MPOrHO3UPOBATh  BO3MOXKHOE JalibHEWIlee pa3BUTHE  (U3UUECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATH MPEATIONO0KEHUS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PabGora ¢ ungopmanmei:

NPUMEHATH Pa3IMYHbIC METO/bI, HHCTPYMEHTHI M 3alpOChl MPH IMOUCKE 1
orOope WH(POPMAIIUM WA NAHHBIX C YU4ETOM MPEMIOKEHHOW Yy4eOHOM
dbuznyeckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUIOB U ()OPM IIPEIICTABICHHUS,

CaMOCTOSITEJILHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY TPEACTABICHUS
uHbOpMAIIMM W WUTIOCTPUPOBATH peIlaeMbie 3aqadll  HECIOKHBIMHU
cXeMaMHu, TharpaMMaMu, HHOU TpaduKoi 1 UX KOMOWHAITHUSIMHU.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:

B X0A€ OOCYXAEHUS Y4eOHOro MaTepHualia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYk IaeMOi TEMBI U
BBICKA3bIBaTh WJICW, HAIleJICHHBIC HAa PEIICHHE 3aladll M TMOAJACp KaHHe
0J1ar0’KeIaTeIbHOCTH OOIIEHUS



COMOCTABISATh CBOU CYXACHUS C CYXICHHSIMU JPYIMX YYaCTHUKOB
Jyanora, OOHapyUBaTh Pa3Inyve U CXOJICTBO MO3ULINNA;

BBIPAJKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOIMYHO MPEJCTABIATh PE3YNbTAThl BBIIOJIHEHHOTO (PU3UYECKOIO OIbITA
(3KCIIepUMEHTa, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HCIOJB30BaTh  MpEUMyIllecTBa  KOMaHAHOM U
WHAVBUIYAbHOM pa0OThl MpU PEUIEHUU KOHKPETHOW (U3UUECKOM
POOJIEMBI;

NPUHUMATh L€ COBMECTHOW JAESTENIbHOCTH, OPraHU30BBIBATH JEHCTBHUS
no e€ JOCTIKEHHMIO: pacHpeneisiTh pPOJu, OOCYXIaTh IPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOoThI, 000011aTh MHEHHUSI HECKOJIBKUX JIHOJIEH;
BBIMOJHITH CBOIO 4acTh pabOThI, JOCTUTAsi KAUECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIIpaBJIEHUIO W KOOPJIWHUPYS CBOM JEUCTBHUS C JIPYTUMU
YJICHaMHU KOMAaH/IbI;

OLIEHMBATh Kauye€CTBO CBOETr0 BKJIaJa B OOIIMH MPOIYKT MO KPUTEPHUSM,
CaMOCTOSATEIbHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEUCTBHUS.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyAIUsX, TPEOYIOMNX
JUIs1 perieHus: (U3NYeCKUX 3HaHUM;

OPUEHTHUPOBATHCA B  PA3JIUYHBIX [OJAXOJAaX MPHUHITUA  PEIICHUN
(MHIUBUAYaJIbHOE, TPHUHITHE PEHICHUS B TpYIe, MPUHATHE PEIICHHMA
TpYMIoH);

CaMOCTOSITEIIbHO COCTABIIATh AITOPUTM PeUICHUsT PU3NYECKON 3aauu WIn
IUIaHa KCCJIEAOBAHUS C YYETOM HMMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBATH IPEJIaraéMble BApUaHThI PELLICHUN;
JienaTh BbIOOp 1 OpaTh OTBETCTBEHHOCTD 3a pPEIlICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

J1aBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Ipeiarath IUIaH €€ U3MEHEHNS,
OOBSICHATH  NPUYMHBI  JOCTHXKEHHSI  (HEJOCTHXKEHUS])  Ppe3ylbTaToOB
JEeSTENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENLHOCTh (B TOM YHCJE B XOJI BBINOJHEHUS
(u3NYECKOro MCCIEAOBAHMA MM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSAITENBbCTB, HM3MEHUBIIMXCS CUTYyallul, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh Ce0sl Ha MECTO JPYroro 4ejoBEKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYIoOro;



MPU3HABATH CBOE MPABO HA OMMOKY MPHU perieHNH HU3NIECKUX 3a/1a4 WU
B YTBEPKAECHUSIX HA HAYYHBIEC TEMBI U TAKOE K€ IIPABO JIPYTOro.

HNPEIMETHBIE PE3YJIBTATDI

K xoniy oOyuenust B 7 kjacce mpeIMeTHbIE pe3ybTaThl HA 0a30BOM yPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIOJIb30BaTh  MOHATHUSA:  (PU3WYECKHME W  XUMHUYECKHE  SBIICHUS,
HAOJIIOICHHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (U3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUSI BelllecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYeCKOEe [IBIDKEHUE (PaBHOMEPHOE,
HEpPAaBHOMEPHOE, TMPSIMOJIIMHEWHOE), TPACKTOPHUs, pPaBHOJICUCTBYIOIIAS
cuJa, nedopmanus (ympyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIIMECS COCYABL;

paznuuath siBieHus (nauddysus, TEIoBOE NBUKEHHUE YACTUI] BEIIECTBA,
paBHOMEpPHOE  JIBMKEHUE, HEpPaBHOMEPHOE JBW)XXEHHE, HWHEpIus,
B3aMMOJICUCTBUE TEJI, PABHOBECUE TBEPJBIX TEN C 3aKPEIUIEHHON OChIO
BpallleHUs, Tepenada JaBjieHUS TBEPABIMU TellaMH, XUIAKOCTAMH U
razamy, arMochepHoe JlaBJieHWE, IUIaBaHWE TeJ, MpeBpallcHUs
MEXAaHUYECKON SHEpPruM) MO OMNHCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JJAHHOE (PU3UUECKOE SBIICHUE;
pacrio3HaBaTh MPOSBICHHE U3YYCHHBIX (DU3WYECKUX SIBICHUU B
OKpY’)KaroIeM MHpe, B TOM uHcCie (U3UYECKHE SBICHUS B MPUPOJE:
MPUMEPHI JBWKCHHS C PA3IMYHBIMU CKOPOCTSIMH B JKMBOW W HEXHBOU
NpUpoJie, NCUCTBUE CWIBI TPEHUST B MPUPOAEC U TEXHUKE, BIIMSHUE
aTMoc(epHOro JaBJCHUS HA KUBOW OpPraHuU3M, IUIaBaHUE PBIO, pblYaru B
TEeJe YeJoBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJICTIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHN) (PU3UUYECKUX SIBJICHUIA;
OIMCHIBATH M3yUCHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBJICHUS, UCTIONB3YS
dbuzuyeckre BeNUYMHBI (Macca, 00BEM, TJIOTHOCTH BEIIECTBA, BPEMS,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC
Tella, Cujaa TpPEeHUs, JAaBlieHWe (TBEPAOro Teila, >KUJIKOCTH, Tas3a),
BBITAJIKUBAIOIIAS CUJIAa, MEXaHWuecKkas paboTa, MOUIHOCTh, IUIEYO CHIIBI,
MOMEHT CWIbl, KO3(P(QUIIMEHT TIOJIE3HOT0 JICHMCTBUS MEXaHU3MOB,
KMHETUYECKasi U TOTEHIMAJIbHAsl SHEPrus), MpU OMHCAHUM MPABUIBHO
TpakTOBaTh  (U3MUECKHH  CMBICT  HUCHONB3YyEeMBIX  BEIWYUH, UX
0003HAaYEHUSI W EIUHUIBI (U3NYECKUX BEITUYMH, HAXOIHUTHh (POPMYIIHI,
CBSI3bIBAIOIINE JTAHHYIO (DU3UUYECKYIO BEIMYMHY C JIPYTUMH BEIMUYUHAMH,
CTPOUTH TpapvKu N3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;



XapaKTepu30BaTh CBOWCTBA TN, (M3MYECKUE SIBICHHUS U TIPOIIECCHI,
UCIIONB3Ys MpaBUjia CIOXKEHHUsI CUll (BAOJb OJHOM mpsimMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, MpaBWIoO paBHOBeCHs pbryara (OJoka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
DHEPruu, TMPU ITOM JaBaTh CJIOBECHYIO (HOPMYIUPOBKY 3aKOHa W
3aMHUChIBATH €M0 MATEMATUUYECKOE BBIPAXKEHUE;

OOBSCHATH (PU3UUECKHUE SABJICHHUS, IPOLECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyalluid NPaKTHKOOPUEHTHUPOBAHHOIO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsACHEHHE nU3 1—2
JIOTUYECKUX IIAaroB ¢ ONopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PUIMYECKHUX
ABJICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3a7ayd B 1—2 JEHCTBUS, HCHOJB3Ys 3aKOHBI H
dbopMyIBl, CBs3BIBarONIUE (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHAIN3a
YCIIOBHS 33/1a4d 3alHUCHIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3UUECKUE
BEJIUYMHBI B (DOPMYJBI M MPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIC /I PEHICHUs 3a/1a4, OIICHUBATh PEATUCTUYHOCTh
MOJTYICHHOU (DU3UYIECKOI BEITUIHHBL;

pacro3HaBaTh NPOOJEMBbI, KOTOPhIE MOXHO PEIIUTh MPU [OMOIIU
(bu3HUeCKX METO0B, B OMMCAHUH UCCIIEIOBAHUS BBIJIEIAThH IIPOBEPIEMOE
NpeAnoyioxkeHue  (TUIOTe3y),  pa3inyaTb M UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3ysbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeJIaTh
BBIBOJIBI 10 €T0 pE3yJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUU WIH
buznuecKnx CBONCTB TeI: dbopmynupoBaTh IPOBEPSIEMbIE
NPEINON0KEHUs, COOUPATh YCTAHOBKY M3 MPEIOAKEHHOT0 000pyA0BaHMUA,
3aMUCHIBATh XOJ1 OMbITa U (HOPMYJIUPOBATH BHIBOII,

BBITIOJIHATh MPAMBIE U3MEPEHUS PACCTOAHMUS, BPEMEHHM, MacChbl Tela,
o0béMa, CWJIBI W TEMIEPaTyphl C MCIOIB30BAHHEM AaHAJIOTOBBIX U
UppPOBbIX MPHOOPOB, 3aMUCHIBATH IOKa3aHUsA MPHOOPOB C YUYETOM
3a/TaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPECHHUI;

MIPOBOJUTH MCCIIEAOBAaHUE 3aBUCUMOCTH OJTHON (PU3UYECKON BEIIMUUHBI OT
JpYyroil ¢ HCHOJIB30BAaHUEM TNPSIMBIX HU3MEPEHUI (3aBUCUMOCTU MYTH
PaBHOMEPHO JBIXKYLIEroCs Tejla OT BPEMEHU [BWKEHHUS Tela, CHIIbI
TPEHUS CKOJIbKEHHSI OT Beca Tena, KauecTBa 00pabOTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOLIAU CONPUKOCHOBEHUS TEJN, CUIIbI
YOPYTrOCTU OT YJJIMHEHUS MPYKUHBI, BHITAJKUBAIOIIEH CHIbI OT 00bhEMa
MOrPYKEHHOM YaCTHU TeNa U OT IUIOTHOCTHU KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEN0, YCIOBUN
TUTaBaHUsl TEJ, YCIOBUN paBHOBECHs pbluara W OJOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUM  Y4€OHOTO HCCJIEAOBaHUS, COOUpaTh YCTAaHOBKY U
BBITIONHITh M3MEPEHUs], CIeAysl MPEeNoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl TONYYCHHOH 3aBHCHUMOCTH (U3WYECKUX BEIMYUH B BHUJE
NpeIOKEHHbIX TaOIULl U TpauKOB, AEJaTh BBIBOABI IO pe3ysibTaTaM
UCCIIEIOBAHMS;

NPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKMX BENWYUH (TUIOTHOCTH
BEUIECTBA KUAKOCTH M TBEPAOro Teia, CHJIa TPEHUS CKOJIbXEHHUS,
JaBJI€HHE  BO3/yXa, BbITAIKUBAIOUIas CWia, JeHCTByMIlas Ha
HOrpyXKEHHOE B KHUJIKOCTh TeJO0, KOA((UUMEHT IMOJIE3HOr0 JEHCTBUS
OPOCTBIX MEXaHU3MOB), CIEAys NPEUIOKEHHOW WHCTPYKIUHU: TIpU
BBITIOJTHEHUH HW3MEPEHHH coOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIUMCIISTH 3HAUEHNUE UICKOMOMW BEIUYMHBI,

co0JII01aTh MpaBUiIa TEXHUKU OE€30MacHOCTH NP padoTe ¢ 1abopaTOpPHBIM
000Opy/10BaHUEM;

yKa3bIBaTh NPUHIUIBI AEUCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChbl, TEPMOMETP, AMHAMOMETP, COOOIIAIOLINECS COCYIbl, OapomeTp,
phIYar, NOJBMKHBINA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JIEHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa KX ONHMCAaHUA (B TOM 4YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOAOIPOBOJA, THMIPaBIMYECKUN Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaX (PU3NYECKHUX ABJICHUU M HEOOXOAUMMBbIE (DPU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGPOPMALMIO O  IpHUMEpax)
NPAaKTHYECKOTO HCIONB30BaHUS (PU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KU3HU JUJIs oOecriedeHnst 0€30MacHOCTH MpU OOpalieHuu ¢ npudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COONIOAEHUSA
HOPM 3KOJIOTMYECKOT0 OBEAEHUS B OKPY’KAIOILIEH CpeeE;

OCYILIECTBIATH OTOOp HCTOUYHUKOB wuH(popmanmu B HHTepHere B
COOTBETCTBHH C 33JaHHBIM IIOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUH M NyTEM CpPAaBHEHUS pa3JIMYHBIX HCTOYHUKOB BBIJCIATH
UHPOPMAIMIO, KOTOpas SIBISAETCS MNPOTUBOPEUYMBOM WM MOXET OBITh
HEJIOCTOBEPHO;

UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 3a/laHUil HAay4HO-TONYJISIPHYIO
auTepaTypy  (pU3MUECKOro COAepiKaHMs, CIPaBOYHBIE  MaTEpHAaIbI,
pecypcnl cetn HTEepHET, BIafeTh MpUEMaMH KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALUU U3 OAHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB MHPOpMAINK (HU3UIECKOTO COAEPKAHUS, B TOM



yuciae MyOJINYHO JeNaTh KpaTKHe COOOUICHHSI O pe3yibTaTax IMPOEKTOB
WIM Y4YE€OHBIX MCCIEIOBAaHWWA, MpPU 3TOM TIPAMOTHO HCIOJIb30BaTh
M3YYEHHBIM TOHATUHHBIMA amnmapaT Kypca (QU3UMKH, CONPOBOXAAThH
BBICTYIUICHUE [IPE3EHTALMEN;

IpPU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIENOBAaHUM pacnpenensirb
00s13aHHOCTH B TpyMIe€ B COOTBETCTBUM C IMOCTABJIECHHBIMHU 3aJadyaMH,
CIEIWTh 3a BBINOJIHEHUEM IUJIaHA JCHCTBUM, aJEKBaTHO OLICHHUBAaTh
COOCTBEHHBIH  BKJaJ B  JEATENBHOCTb  TPYMIbI,  BBICTPauWBAThH
KOMMYHHMKAaTHUBHOE B3aUMOJECHUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIKX.

K xon1y o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCIIO0JIb30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JIBHXKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTALNTMYECKUE U
aMop(HbIEe TeNa, HACBHIIICHHBII W HEHACBIIMICHHBIM Tap, BJIAXKHOCTh
BO3/lyXa, TEMIIEpATypa, BHYTPEHHSS OJHEPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JJIEKTPUUECKUI 3aps/l, FIEKTPUUYECKOE TOJIE€, TPOBOJIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE MOJIE;
paznuuath SBJICHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, Tervlonepenaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAWUISPHBIEC SBICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIABJIEHUE, KpUCTaUIM3anus (OTBEpIAEBAHUE), KUIICHUE,
Teronepeaaya (TeTIONPOBOAHOCTb, KOHBEKIIHS, U3JIy4eHuE),
AJIEKTPHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsA/IOB, ACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBUE MAarHUTOB, JIEWCTBUE
MarHUTHOIO TOJSI HA MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAs WHIYKIUS)
M0 ONUCAHWID MX XapaKTEPHbIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOUTUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHHE W3YYEHHBIX (PU3MYECKUX SBICHUW B
OKpYXalolleM MHpe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUISIpHBbIE SIBIICHHS B MPHUPOJE,
KpUCTAJUIbI B mpupone, wusznydeHue CoJHIA, 3aMEpP3aHHE BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, DJIEKTPUUIECKHE
SBJICHUA B aTMocdepe, dIEKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpedd MOoa0COB, POJIb MATHUTHOTO TOJS IJi KU3HU Ha
3emuie, MONSIPHOE CUSTHUE, IPU ATOM MEPEBOIUTH NMPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATHh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (DUUUECKUX
SIBIICHUI;

ONMUCHIBATh U3YUYCHHBIC CBOMCTBA TeNl U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3Ys
bu3uYecKre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsl, KOJTUYECTBO
TEIJIOThl, yJEJIbHAasl TEIUIOEMKOCTh BEIECTBA, YAENbHAs TEIUIOTa



IUTaBJIEHUS, yJelbHas TeIyIoTa MapooOpa3oBaHUs, yJelbHas TeIioTa
CrOpaHMsl TOIUIMBA, KOA((UIMEHT MONE3HOr0 JACUCTBUS TEIUIOBOM
MalIHbl, OTHOCHUTENIbHAs BJIAXXHOCTb BO3AYyXa, JJIEKTPUUYECKHH 3apsj,
CWJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, CONPOTHBIICHHE ITPOBOJHUKA,
yIEIbHOE  CONpOTHUBJIEHHME  BellecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOrO0  TOKAa), TNpPHU ONHCAHUM NPABUIBHO  TPAKTOBATh
(bu3MUeCKUil CMBICII MCHOJb3YEMbIX BEIUYHMH, 0003HAYEHUS U EAUHUIIBI
¢u3nyecKkux BEIWYUH, HAXOAUTh (HOPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIUYMHY C JPYrUMH BEJIMYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

XapaKTepu30BaTh CBOWCTBA TN, (U3MUECKUE SIBICHHS U TPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHHSI MOJIEKYJIIPHO-KHHETHUYECKOH TEOPUHU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NOoJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpAaHEHHMs 3apsa, 3akoH OMa i yyacTKa LenH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHUs DJHEPrUM, IIPpU OTOM J1aBaTh
CJIOBECHYIO ()OpPMYJIMPOBKY 3aKOHA M 3allUChIBATh €r0 MaTEMaTHYeCKOe
BBIPAKEHHUE;

OOBSCHATH (PU3NYECKHE TMPOLECChl M CBOMCTBA TElI, B TOM YHUCJIE U B
KOHTEKCTE CHUTyaluil NPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 Jornyeckux
1aroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PM3MUECKUX SIBICHUM,
(bu3HUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3ajadyd B 2—3 JEHCTBHs, HCIOJIB3YysS 3aKOHBl U
dbopMyIibl, CBs3bIBalOLIME (DU3MUECKUE BEIWYMHBI: Ha OCHOBE aHalIu3a
YCIIOBHS 3a/layd 3alUChIBaTh KPAaTKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JUIs pelIeHHus 3aJauyd, BBIOMpATh 3aKOHBI HU  (QOPMYIIbI,
HeoOXOoAuMBbIEe il €€ pelleHUs, NPOBOAUTh pPACUETHI U CPAaBHUBATH
NOJyYE€HHOE 3HaYeHUE (PU3NUECKON BETMUMHBI C U3BECTHBIMU JJAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXKHO pPEMHUTh NOpH MOMOLIU
(U3NYECKUX METOJI0B, MCIIOJIb3Yys OMNMCAHUE HCCIIEOBAHMS, BBLACIATH
IIPOBEPSAEMOE IPEAINOIOKEHNE, OLEHUBATh IPAaBWIBHOCTh IOpsJKa
IIPOBEICHUS UCCIIEA0BaHUs, 1€aTh BBIBOJBL;

IPOBOJAUTH OMBITBI 1O HAOMIONECHHUIO (PU3NYECKUX SIBJICHUUA WIH
(¢u3nYecKuX CBOMCTB TelN (KaNWJUISIPHBIE SIBICHUS, 3aBUCUMOCTb JAaBJICHUS
BO3/yXa OT €ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCThIBAaHUS U
HarpeBaHusl TMPU M3IYYEHHH OT I[BETa W3JIydarolled (morjomaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJbI OT TEMIEPATYPbl KUAKOCTH H
wiom@aan e€ TOBEPXHOCTH, JJIEKTpHU3alusi Tel U B3aUMOJEUCTBUE
NEKTPUYECKUX  3aps/ioB, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yaJIM3allisl MArHUTHBIX TIOJIEH TMIOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MarHMTHOT'O MOJii HAa MPOBOJHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHUTA,
CBOICTBA 3JEKTPOJBHUrareisi IOCTOSSHHOTO TOKa): (OpMyJIHpOBAThH
MpOBEpsEMbIE MPEANON0KEHHS, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO
000py0BaHMs, OMUCHIBATH X0/ OMBITAa U (DOPMYITUPOBATH BHIBOIBI;
BBITIOJIHATh ~ MPSIMbIE  U3MEPEHUS  TeMIlepaTypbl,  OTHOCUTEIbHOMU
BJIQXHOCTH BO3JyXa, CHJIbl TOKa, HAIpPSOHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX TMPHUOOPOB M JATYMKOB (DM3MUECKUX BEIUYWH, CPABHUBATH
PE3YIbTATHl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COIOTHON ITOTPEITHOCTH,
MPOBOJAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKOM BETUYUHBI OT
JIpyrol ¢  HWCMOJb30BaHUEM TPSMBIX  U3MEpPEHUN  (3aBUCUMOCTH
CONPOTUBIICHUSI TPOBOJAHUKA OT €ro JUIMHBIL, IUIONIAAU IONEPEYHOr0
CEUEHUS U yJIeJIbHOTO COMPOTHUBJICHUS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UIYIIETO Yepe3 TMPOBOAHUK, OT HANpsKEHUsT Ha MPOBOJHUKE,
UCCIIENOBAHUE IIOCJIENOBATENBHOTO M  MAPAJUIENBHOTO COEIMHEHUN
MPOBOJHUKOB): TUIAHUPOBATh HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITIOJTHATh W3MEPEHHUsS, CIeNys NPEII0KCHHOMY IUIaHy, (UKCHUPOBATH
pe3yabTaThl TMOJYYEHHOM 3aBUCMMOCTH B BHJE TaOaull U TpaduKoB,
JienaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEA0BAHNUS,

MPOBOJUTh KOCBEHHbIE H3MEpeHUs (PU3nYecKux BeIMUuH (yaelbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJIEHUE MPOBOJHHMKA, padoTra u
MOIITHOCTh DJJIEKTPUUECKOTO TOKa): IUIAaHUPOBATh H3MEPEHUS, COOUpaTh
AKCHEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPENJIOKEHHON MHCTPYKUUU, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

COOI0aTh TIpaBUjIa TEXHUKU O€30MaCHOCTH TpH paboTe ¢ 1abopaTopHBIM
000py/10BaHUEM;

XapaKTepu30BaTh MPUHIMIBI  JACHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX ONUCaHUs (B TOM YHCIIE:
CHUCTEMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMeETp,
BOJITMETP, CUETUMK DJIEKTPUUYECKOM DSHEPTUH, DIIEKTPOOCBETUTEIbHbBIC
npuOOpPHI, HArpeBaTENbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), MIEKTPUUECKHE
MPEAOXPAHUTEIH, IIEKTPOMATHUT, 3JIEKTPOJBUTaTENb TOCTOSHHOTO TOKA),
UCIIONb3Yys 3HAHUS O CBOMCTBaX (PU3MUYECKUX SIBJICHUN M HEOOXOIUMBbIC
bu3nyueckne 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPHUTEIIbHBIC
npuOboOpbl MO CXEeMaM M CXEMaTUYHBIM pUCYHKaM (KUIAKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JABUraTeib BHYTPEHHETO
CropaHus, JJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUECKUX



Ienei ¢ Mmocaea0BaTeIbHBIM U MapaiyIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyvasi yCJIOBHBIE 0003HAUYCHHS SJIEMEHTOB JJICKTPHUECKUX TCTICH;
NPUBOMUTH  MpUMEphl  (HAXOauTh  MHMOpPMAIIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUH B TIOBCEIHEBHOU
KU3HU 711 oOecrieueHust 0€30MacHOCTH MPpU oOpaIrieHnuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHHS 370POBbSI M COOJFOJACHUS
HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPY’KAIOIIIEH Cpejic;

OCYHIECTBJISITh TMOMCK HMHPOpMAUKA (PU3UYECKOTO COJEpKaHHUS B
NHTepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUM W IYTEM CPaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HMH(POPMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECUYUBOM WIIH MOYKET OBITh HEOCTOBEPHOM;
MCIIOJIb30BaTh MPHU BBIIIOJIHEHUH yUEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOro  COAEp)KaHWs, CHPAaBOYHBICE MaTEPHAIIbI,
pecypcel cetn MIHTEpHET, BlageTh MpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIIUU U3 OAHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE U KPATKHE YCTHBIE COOOIICHWS,
0000mas wHOOPMALMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3HUECKOTO
ColepKaHWs, B TOM 4YHCJIE MYONHMYHO TIPEICTABIATH pPE3yIbTaThl
MPOEKTHOW WJIM HMCCIIENOBATEIbCKON NEATETbHOCTH, MPU 3TOM I'PAMOTHO
UCIOJIb30BaTh W3Y4YEHHBIM TOHATHUHHBIA ammapaT Kypca (Qu3uKwy,
COMPOBOXKIIaTh BHICTYIUICHHE MTPE3CHTAIINCH;

IPY  BBIMOJHEHUH YYEOHBIX TPOEKTOB M HCCICAOBAaHUN (DU3UICCKUX
MPOLIECCOB pPACTPENENATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTH 3a BBHITIOJTHEHUEM IUTaHA JIEUCTBHM U
KOPPEKTHUPOBATh €r0, aJCKBATHO OIICHWBATh COOCTBEHHBIM BKJIaJ B
JEeSTEeNHHOCTD TPYIIIHI, BEICTPAUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
MPOSBIISISI TOTOBHOCTD pa3peniarb KOHQIUKTHI.

K xoniy oOyuenust B 9 kiiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00yUaIOIUXCS YMEHHI:

UCIOJIb30BaTh TMOHATHUS: CHCTeMa OTcuéra, MaTepualibHas TOuKa,
TPAeKTOpPHUsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO NBIKCHMS, JedopMarius
(ympyrasi, mnjacThyeckasl), TpPEHHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHUE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTH, a0COMIOTHO TBEPAOE TEJIO,
LEHTP TsDKECTU TBEPIOro Tella, paBHOBECHE, MEXaHUUECKUE KoueOaHus U
BOJIHBI, 3BYK, MH(PA3BYK M YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
[IKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHUsS U TOTJIONIeHUs, anb(a, 6eTa- U raMma-usiydeHus,
W30TOIIbI, SiFIEpHast SHEPTeTUKA;



paznuyath sIBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JBIDKCHUE, PaBHOYCKOPEHHOE TMPSAMOJIMHEMHOE JABUXKEHUE, CBOOOJHOE
NaJieHue TeJl, PABHOMEPHOE JIBMKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE IBIKEHHUE, KojeOaTelnbHOE ABM)KEHHE (3aTyXarollhe U
BBIHY)KJIEHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XCHHE, OTPAKECHHE
3ByKa, MPSIMOJIUHEHHOE pacrpoCTpaHEHUEe, OTPaXEHUE M MPeToOMIICHUE
CBETAa, IMOJTHOE BHYTPEHHEE OTPAKCHHE CBETA, pa3ioKeHUe OesIoro cBeTa B
CHEKTp U CJOXKEHHE CHEKTPaJbHBIX IBETOB, [HUCIEPCHUS CBETA,
€CTECTBEHHas PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JIMHEWYATOTO CIIEKTpa
U3JIYYEHUsI) 0 OMUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3NYECKUX SBICHUH B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SBJICHHS B TPHUPOJIE:
MPWINBKI U OTJIMBBI, ABMUXKEHUE TuIaHeT COIHEUHOUW CUCTEMBI, PEaKTUBHOE
JIBW)KCHUE JKHUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB IKUBOTHBIMH,
3EMIIETPSICEHUE, CEUCMUYECKHE BOJIHBI, IIyHaMH, 3XO, LBeTa Tell,
ONTUYECKUE SIBJICHUSA B MPUPOJIC, OMOIOrMYECKOE NEUCTBUE BHUAMMOTO,
yIbTPaUOJIETOBOTO U PEHTTEHOBCKOI'O H3JIYyYECHHM, €CTECTBEHHBIN
PaIuOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, DPAJUOAKTUBHOE H3ITYyYEHUE
MPUPOJIHBIX MHUHEPAJOB, JEWCTBUE PAAUMOAKTUBHBIX U3JIYYEHUH Ha
OpraHW3M YeJIOBEKa), MpHU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3ajady B
y4eOHYI0, BBIACNIATh CYIIECTBEHHBIE CBONCTBA (MpU3HAKHU) (U3UUYECKUX
SIBJICHUM;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN M (PU3UYECKHE SIBJICHHS, UCTIONIB3Ys
¢du3nyecKkre BEIMYMHBI (CpEeNHsSIi M MIHOBEHHasi CKOPOCTh Tella IpHU
HEPAaBHOMEPHOM JBWKCHHH, YCKOpPEHHUE, TEepeMEIlCHHUE, IMyTh, YrioBas
CKOPOCTb, CHJIa TPEHHUS, CWJla YIPYTrOCTH, CHJIA TSAKECTU, YCKOPEHHUE
CBOOOHOTO TAJEHUsl, BEC Tela, HUMIYIbC Tela, HWMIIYJIbC CHJIBI,
MexaHuueckass paboTa M MOIIHOCTb, MOTEHIMANbHAS DJHEPrus Tena,
MOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHUMAJIbHASI SHEPIUsl CKATOU
MPYKUHBI, KUHETUYECKAs] DSHEpPrus, IIOJIHASI MEXAHUYECKas SHEprus,
MEepPUOJ U YacToTa KoJeOaHuM, JyIMHA BOJHBI, [POMKOCThH 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTelb MPETOMIIEHUS CPElibl), MPU ONMUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUI CMBICT MCIOIb3YEMbIX BEIUYUH,
0003Ha4YeHUs1 ¥ €IUHULIBI (PU3NUYECKUX BEITUYMH, HAXOIUTh (POPMYIIBI,
CBSI3bIBAIONINE JJAHHYIO (DU3UUYECKYIO BEIUYUHY C JIPYTUMHU BEJIIMUYUHAMU,
CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIIUYUH;
XapaKTepu3oBaTh CBOWMCTBA TeJ, (U3UYECKUE SBJICHUS W TPOLECCHI,
UCIIONb3Yys 3aKOH COXPAaHEHUs SHEPrud, 3aKOH BCEMUPHOIO TATOTEHUS,



OPUHLUIT CYNEPHO3UIMH CHUJI, TNPUHIUI OTHOCHTENIbHOCTH [amumies,
3akoHbl HBIOTOHA, 3aKOH COXPAaHEHHUS HMMITYJIbCA, 3aKOHBI OTPAXEHUS U
IPETOMIICHUS CBETa, 3aKOHBI COXPaHEHMSI 3apSA0BOTO U MAacCOBOTO YHCEN
NP SJIEPHBIX PEAKIHUAX, MPU ATOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHAa M 3alHChIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBIICHATh (PU3NYECKUE TPOIECCHl M CBOWMCTBA Teld, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMid MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
1aroB ¢ Omnopoi Ha 2-3 W3Y4YEHHBIX CBOWCTBA (DM3MUECKHUX SIBICHUM,
($U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€rHble 3anadd  (omuparolmuecs Ha cucteMy u3  2-3
YpaBHEHHUI), UCIIONIb3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBaIOIINE (HU3HUECKUE
BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 3a/Jayd 3alHChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIONINE WIM W30BITOYHBIC JaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PEUICHUs, TPOBOAUTH PACUETHI U
OLICHUBATh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAueHUs (U3HUECKOU
BEJTUYHHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pPEIINTh MPH TMOMOIIU
(bu3MUeCKMX METOAO0B, HCIONB3Ysl OMHMCAHHE HCCIEIOBaHUS, BBIICIATH
IpOBEPSIEMOE  TMPEANOIO0KEHUE, OLICHUBATh MPABWIBHOCTh MOPSJIKA
NPOBEJCHHUSI  HCCIEAOBAaHUSA, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUI U OTIBITOB;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUU WIH
¢u3nyecKkux CBOWCTB Ten (M3y4deHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUSl HHEPruH, 3aBUCHUMOCTh MEepuoja KoleOaHUN NpPYKUHHOTO
MasiTHUKA OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTMTYbI MAJIbIX KOJICOaHUH, IPSIMOJIMHEWHOE PacIpOCTpaHEHUE CBETA,
pasnokeHue Oenoro CBeTa B CHEKTpP, M3YYEHHE CBOWCTB HM300paKCHHS B
IJIOCKOM 3€pKajie U CBOWCTB M300pakeHUs MpeaMeTra B coOuparoien
JUH3€, HAOJIOJIEHUE CIUIOMIHBIX M JMHEHYaThIX CHEKTPOB H3IIyYEHHS):
CaMOCTOSITEJIbHO ~ cOOMpaTh YCTAHOBKY M3  HK30BITOUHOTO Habopa
o0opynOoBaHUs, OMNHCHIBaTh XOJA  ONbITA U  €ro  pe3yJbTaThl,
(GbopMyIUpOBaTh BHIBOJIBIL;

MPOBOJUTH MPU HEOOXOJIMMOCTH CEpPHUIO MPSIMBIX U3MEPEHUH, ONpeaesiss
CpelHee 3HAuYeHHEe U3MEpsSEeMON BEIWYUHBI ((POKYCHOE pacCTOsHUE
coOuparomiell JuH3bl), OOOCHOBBIBATH BBIOOp CHOCO0A HW3MEpPEHUs
(u3MepuUTenbHOro Npudopa);

NPOBOJNTh HCCIENOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIMYUH C
UCIOJIb30BaHUEM TNPSAMBIX HU3MEPEHUH (3aBUCUMOCTb NYTH OT BPEMEHHU



OpU PaBHOYCKOPEHHOM JBIKEHHHM 0€3 HadalbHOW CKOpPOCTH, Mepuoja
KoJIeOaHUI MaTeMaTHYEeCKOro MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpa)KEHUs CBETa OT yrja MaJeHus U yrja MNpeloMJIeHUs OT yria
najeHus): IJIAHUPOBAaTh MCCIEAOBAHHE, CAMOCTOATENbHO COOMpATh
YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl MOJYyYEHHOW 3aBUCUMOCTHU
(bu3UYEeCKUX BEIUYUH B BUJE TaOmuIl U rpadukoB, IelaTh BBIBOJBI IO
pe3yJbTaTaM HCCIIEIOBaHUS;

IPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIUYUH (CpenHss
CKOpOCTb M YCKOPEHHME Tela TpU PaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpPEHHE CBOOOJHOrO MaJieHUsA, >XKECTKOCTh MPY>KUHBI, KOA(DPUIMEHT
TPEHHUS CKOJBKCHHS, MEXaHHYeckas paboTa M MOIIHOCTh, YacTOTa H
nepuoa  KosneOaHuM MAaTeMaTHYecKOro MW MPYKUHHOTO MAasTHHUKOB,
ONTMYECKass Ccuwia CcoOuparonmed JIMH3bI, PaAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMPaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBINIOJIHATD U3MEPEHUs, CIENys MPEAJIOKEHHON MHCTPYKIUHU, BBIYUCIAThH
3HAYEHWE BEJIMYMHBI U aHAIM3UPOBATH MOJYUCHHBIC PE3YIbTaThl C YUYETOM
3aJJaHHOW MOTPEITHOCTH U3MEPEHHUIA;

coOMI0aTh MpaBuiia TEXHUKU 0€30MacCHOCTH MpU paboTe ¢ 1abopaTopHbIM
000pyIOBaHUEM;

pa3iauyaTh OCHOBHBbIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJENEH:
MaTepHalibHasl TOYKa, AOCONIOTHO TBEPAOE TENO, TOYEHHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTb AaTOMHOTO SI/Ipa;

XapaKkTepu30BaTh MPHUHLMIBI  JIEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMHUCaHUA (B TOM 4YHUCIE:
CIHJIOMETP, JATYUKH TOJOKEHUS, PACCTOSHUS W YCKOPEHHUS, paKera,
9XOJIOT, OYKH, TMEpPUCKOI, (oToamnmapar, ONTUYECKHE CBETOBO/IbI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMIONB3ys 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SBICHHM UM HEOOXoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIC PUCYHKU U3YYEHHBIX TEXHHUUECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOIECCOB
OpU PEUICHUH Yy4eOHO-TPAaKTHUYECKUX 3a/ad, ONTUYECKHUE CXEMBbl s
MOCTPOEHUS U300pAKEHUH B IJIOCKOM 3€pKajie M cCOOMparonieil JIMH3e;
OPUBOIUTH  MpUMEphl  (HAXOAuTh  HMHDOpPMAIMI0O O  MOpUMEpax)
NPAaKTHYECKOTO HCIONb30BaHUs (PU3MUECKUX 3HAHWW B TOBCETHEBHOU
KU3HU JIJIs1 oOecriedeHns 0e30MacHOCTH MpU oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU yCTPOWCTBAMH, COXPAHEHHUS 3IIOPOBBS U COOJIOJICHUS
HOPM 3KOJIOTMYECKOT0 TIOBEIEHUS B OKPYIKAIOILEH Cpee;



OCYIIECTBJISITh TOMCK HWHpOpMAUd (PU3NYECKOrO0 COJEpKaHHS B
HNHuTepHeTe, caMOCTOATENBHO (DOPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOAHUTh
MyTH ONpENeNeHUs TOCTOBEPHOCTH MOJYYEHHOM MH(OpMAIMU HAa OCHOBE
MMEIOIINXCS 3HAHUM U JONOJHUTEIbHBIX NCTOYHUKOB;

WCIIOJIb30BAaTh MPHU BBIIIOJIHEHUH yYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
IUTEpaTypy (PU3NYECKOro COAEp)KaHUs, CHOPABOYHBIE MaTEpHAIbI,
pecypcel cetr MIHTepHeT, BlaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusl UHPOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIC MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpMaIlUM W3 HECKOIBbKUX HCTOYHUKOB (PU3NYECKOIO COJEpKaHMS,
nyOJIMYHO MPECTABIATh Pe3ybTaThl IPOESKTHON MM UCCIEA0BATEIbCKOM
NEeSATENbHOCTH, TMPU 3TOM TIPAMOTHO  MCIIOJIb30BaTh  HM3y4YEHHBIN
NOHATUWHBIN ammapar HM3y4yaemMoro pasjena (pU3UKH U COMPOBOXKAAThH
BBICTYIUIEHUE TIpe3CHTalell ¢ y4€TOM OCOOEHHOCTEH ayIuTOpUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasubie  IlpakTnueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nmoreka [IOK
1.1 o - 2
VSHKE = HayKa O PHpOAC https://m.edsoo.ru/7f416194
bubmuorexa [IOK
1.2 o 2 1
VISHHACCKHC BETHHAMHBL https://m.edsoo.ru/7f416194
bu6nuorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO]] TIO3HAHUS https://m.edsoo.ru/7f416194
Hroro o pasneny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubmuorexa [IOK
2.1 C 1
TpocHHe Bemectsa https://m.edso00.ru/7f416194
99 JIBrKeHue U B3aMMOIEVCTBUE YACTHII 5 1 bubnmoreka [IOK
' BEIECTBA https://m.eds00.ru/7f416194
bubmuorexa [IOK
2.3 Ar 2
PETATHDIC COCTOAMA Betliectna https://m.edsoo.ru/7f416194
Hroro no pazueny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bubmuorexa [IOK
3.1 M 3
CXAHMHACCROC ABIIICHHC https://m.edsoo.ru/7f416194
3.2 Wueprus, macca, IOTHOCTh 4 1 bu6nuoreka [IOK



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

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

. .B 14 2
33 Cua. Bret cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua qaBneHus TBEPABIMH 3 bubnunoreka [IOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bu6nuorexa [IOK
42 Jlarenie XuAKoCTH ° https://m.edso00.ru/7f416194
bu6nmmoreka [IOK
43 ATMOChepHO® AaBICHHC 6 https://m.eds00.ru/7f416194
44 JlelicTBUE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bubmuorexa [IOK
51 P 3 1
360Ta 1 MOIHOCTS https://m.edsoo.ru/7f416194
bu6nmmorexa [IOK
5.2 IT 5 1
POCTRIC MEXAHHSMBL https://m.edsoo.ru/7f416194
bubmuorexa [IOK
. M 4 1
>3 eRanHHeCkad Jneprt https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12



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

8 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
Bbu6mmoreka [IOK
1.1 i 7
(CTpocHue 1 CBOHCTRA BeliecTra https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 T 21 1 5
SITIOBRIC HPOHECEhl https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DiiekTpu4ecKHe 1 MATHUTHBIE SIBJICHUSA
21 OnexTpuuecKue 3apsaabl. 3apsLKEHHBIE Tela 7 1 bubnuorexa LIOK
' U UX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.2 I1 i i 2 1 7
OCTOSIHIRI SICKTPMHECKIT TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmorexa LIOK
2.3 M 6 1 1.5
ATHITTHbIC ABTemt https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 C) 4
FICKTPOMATHITHAS HIAYKIHA https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
Pe3epBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 but6mmoreka [IOK
' OIMCAHMS https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SanmoAeHcTBIe Tl https://m.edsoo.ru/7f41a4a6
Bbu6moreka [JOK
1.3 3 10 3
AKOHK! coXpancmt https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 40
Paznen 2. Mexannyeckue Koje0aHUsl U BOJHBI
bubmuoreka [JOK
21 M 0 7 3
CXAMITICCIHE KOOI https://m.edsoo.ru/7f41a4a6
bu6mmorexa LIOK
2.2 M .3 8 1 3
CRAMHIACCINE BOIHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHUTHOE MOJIE U 6 2 bu6muoreka [IOK
' DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTPaHEHMsI CBETA 6 2 bubnuorexa LIOK



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

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

bubmuoreka [JOK
4.2 JIuH3BI ¥ oNTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fALada6
bu6mmoreka [IOK
4.3 Paznoxenue 6e1oro cBeTa B CHEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3znen 5. KBanToBbIe siBJIeHUS
bu6mmoreka [IOK
51 Hcnyckanue v norioueHue cBeTa aroMoM 4 1 htts://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 (-TpoHHE aTOMHOTO 1pa 6 ! https://m.edsoo.ru/7f41a4a6
Bbu6moreka [JOK
. A 7 1
>3 ACPHEIC peaidim https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpenue n 0000IIEHNE CONEPIKAHUS 9 5 bu6numorexa [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edso00.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

[leppikun A. B. ®usuka. 7 ki1.: YueOHUK 1 00111e00pa30BaTENbHBIX YU€OHBIX
3aBeneHuit. M.: [Ipoda, 2013
[Tepeimkun A. B. ®usuka. 8 ki1.: YueOHUK 117151 00111e00pa30BaTe/IbHBIX YI4SOHBIX
3aBeaenuil. M.: Ilpoda, 2011
[Teppimkun A. B. ®uzuka. 9 xi1.: YueOHUK 11 00111e00pa3oBaTeNbHbBIX YU€OHBIX
3aBeaenuil. M.: Ilpoda, 2011

METOJUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

I'pomrieBa O. U. KoHTposbHBIE U CaMOCTOSTENBHBIE PAOOTHI O (HU3UKE K
yueOHuKy A.B. Ilepoimkun «®dusuka. 7 kiaace» — M.: Dk3amen, 2017.
[Tepeimkua A. B. PaGouas Terpans mo ¢usuke 8 ki. M.: Dx3amen, 2017
bo6omunaC.b. KUMsI o pusuke 8 kinacc. — M.: Dx3amen, 2014

[TypeimieBa H.C., H.E. BaxeeBckas Pabouas Terpans k yueonuky H.C.
[Typermesoit «®Pusnka 8». M.: JIpoda, 2014

Cemke A.W. 3annmaTenbHbIE MaTEpUalbl K ypokaM 8 kinacc. MockBa.
H3parensctBo HI[ DHAC, 2004.

YeoniTapéBa A.B. Tectol o ¢pusuke Kk yueOHuky A.B. [lepbimkun «®Pusuka. 8
kiace» — M.: Ok3amen, 2017.

Kynepmreiin FO.C. OnopHble KOHCTIEKTHI U Pa3HOYPOBHEBBIE 3a1au. 7, 8
kiaccel»y — Cankt-Ilerepoypr. BXB-IlerepOypr, 2007.

E.A. Mapon OnopHble KOHCIIEKTBI U pa3HOYPOBHEBBIE 3a/1aHMs.K yueOHUKY A.B.
[Meppimkun «Pusnka. 8 kimace»» — Cankr-IlerepOypr. Victory, 2009.

Jlykamuk B. U., E.B. IBanoBa CO6opHuk 3a/1a4 1o ¢pusuke: Yued nmocodue st
yuamuxcsa 7-9xi. cpen.mk. — M. IIpocsemienue, 2011

Crinmuenko I'.B.@u3uk. 8 knacc. Tectsl. — Caparos: JIunei, 2011

I'onosa U.B. KontponbHbie paboTsl B HOBOM (popmarte. Puzuka 8§ — M.
Nurennext-Lentp, 2011

l"aiikoBa dusuka 7-8 kinacc. Yuumcs pemats 3agaaun. Cankt-ITerepoypr «bXB-
[TerepOypry», 2011

MunbkoBa P.JI., UBanosa B.B, ®u3uka. 9xi1.: Pabouas Terpaas mo ¢puzuke. M.:
Oxk3amen, 2017

I'pomieBa O. U. KoHTposIbHBIE U CaMOCTOSTENbHBIE PAOOTHI 1O (HU3UKE K
yueOHuKy A.B. [leppiikuna, E.M. I'yTHuK «@u3nka. 9 kinace» — M.: Dx3ameH,
2017.

I'pomuesa O. U. Tectsl o pusuke k yueOuuky A.B. Ileppimikuna, E.M. ['yTHuk
«®u3uka. 9 xmacc» — M.: Dk3amen, 2017.
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