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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEero o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHON MPOrpaMMmbl, NMPEIACTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboyeil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBlieHO Ha (opMuUpoBaHUE
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYarolIMXCs M OPraHu3alui0 HU3yYEHUs
(Gu3MKK Ha JESITeNIbHOCTHOW OCHOBe. B mporpamme mno ¢Qusuke y4yuThIBaroTCs
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM 00y4deHHs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX y4YEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHMsl.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeerieHre yueOHoro Marepraia
no rogam o0yyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUaroIINXCs.

[Iporpamma 1o ¢usmnke pazpaboTaHa ¢ IEJIbI0 OKa3aHUA METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMmMbl IO y4e€OHOMY MPEIMETY.

duzrka SBISETCS  CHUCTEMOOOpA3yIOIMM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (PU3NUECKHUE 3aKOHBI JIeKAT B OCHOBE IPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTPOHOMHEH H (PU3HUIECKOMN
reorpadguei, BHOCUT BKJIaJ B €CTECTBEHHO-HAyyHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubosnee sICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHS JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a7ad (PU3MUECKOro oOpa3oBaHHUS B CTPYKTYype OOIIETo
o0pa3oBaHUs COCTOUT B (DOPMHPOBAHUM €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH H
MHTEpEca K HayKe y 00yJaroluxcsl.

W3yuyenne ¢usmkn Ha 0a30BOM ypOBHE NPEIIOjaraeT OBJaJIeHUE
CJIIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAY4YHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBICHUS;

e OLCHMBATH U NIOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEJOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYYHBIE
JI0Ka3aTeIbCTBA ISl IOJIYYEHUS BBIBOJIOB.

enun wu3ydeHus ¢GU3MKK HAa YPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHUsA
onpenenensl B KoHuenuuu mnpenojgaBanus ydeOHoro mnpeamera «@Pusnka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pean3yrOlIIUX



OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Komnernn Munucrepcrsa npocsemienust Poccuiickoit denepanuu (mpoTokoia oT 3
nexadbps 2019 r. Ne TIK-48H).

Ieaun nzyyenus pusuku:

NpHOOPETeHHE HMHTEpeca M CTPEMJICHHS OOYYalIHUXCI K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIC MO3HAHUS U (POpMUpOBaHUE
UCCJIEIOBATEIHLCKOTO OTHONICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNW O PONMM (U3MKU JJISI Pa3BUTUSA JIPYTHX
€CTECTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHWH O  BO3MOXHBIX  cdepax  Oymymiei
po(eCCHOHATBHOM JCSATCIIBHOCTH, CBA3aHHOW C (PU3MKOM, TOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUH.

I[OCTI/I)KGHI/IG ATUX IIeaeH IMporpaMmsbl 110 (bl/ISI/IKC Ha YPOBHC OCHOBHOI'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs PEIICHUCM CICAYIOIUX 3a1a4:

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUHW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NprOOpETCHHE YMEHUW OIUCHIBATh U OOBACHATH (DU3MUECKHE SBICHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTEUIMX pacu€THBIX 3aaad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HAOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHATH OIBITHI,
nabopaTopHble  pabOTBl W  OAKCIEPUMEHTAIBHBIE HWCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

ocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIuel (HU3NIECKOro COICPKaHuUs,
BKJIOUast UHPOPMAIIUI0O O COBPEMEHHBIX JOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepaMu PoPeCcCHOHATBLHON AEATEILHOCTH, CBI3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIi YpPOBEHb) HA YPOBHE OCHOBHOT'O OOIIETrO

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 acoB (2 yaca B HeneNo), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 gaca (3 yaca B Heneo).



COIEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbl. M3Mepenue ¢usnueckux BennuyuH. Duznyeckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHasi cicTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHUA: HAOJIOJIEHHE, MOCTAaHOBKAa HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaemMoro sBienus. Onucanue GU3NUECKUX SBJICHUN C TOMOILBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHH4YecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckue TpuOOPHl U MPOLEAypa MPSAMbBIX U3MEPEHUN aHAIOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnuie padomut u onvimut.
1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO Mpubdopa.
2. H3MepeHune pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHue Ttemmeparypbl IIPM IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYMKa TEMIEPATypPHI.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TeM OoJblle, YeM OoJbllle BhICOTA
IIyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BelllecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHL,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBfA3b CKOPOCTH JIBHJKEHHSI YacTUL[ C
TeMIiepatypoil. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME ra30B, KUJIKOCTEM M TBEPIBIX
(kpuctaminueckux) Teia. B3auMocCBsi3b MEXIy CBOWCTBAMU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmiogenue  siBACHUN,  OOBSACHSIONIUXCS  MPUTSHKCHUEM  WIH
OTTAJIKUBAHMEM YaCTHIl BEIIIECTBA.

Jlabopamopnuie padomut u onvimol.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCIOJIb30BAaHUEM

doTtorpaduii).
2. OnbITHI 110 HAOIIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. /IBu:keHHe U B3aMMO/IeliCTBHE TeJl.
Mexanuueckoe JBIKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBM)KEHUU. Pacd€Tr myTtu u
BPEMEHH JIBUIKCHUS.
SBnenve wHepuuu. 3aKOH WHepuuH. B3aumoneicTBue Ten Kak MpUYUHA
U3MEHEHUS CKOPOCTH [IBMDKCHHUs Teld. Macca Kak Mepa HHEPTHOCTH TeJa.
[TnoTHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJUYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.
Cwta Kak XapakTepucTUKa B3aummojaeucTBus Tesl. Cuiia ynpyrocTd W 3aKOH
I'yka. MI3MepeHne cuiibl C MOMOIIBIO JTUHAMOMETpa. SIBIGHHE TATOTCHHS W CHJIa
TsokecTd. Cuia TSKeCTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPaBJIEHHBIX MO OAHOM mpsiMoil. PaBHonelicTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOs. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmroneHne MexaHU4YeCKOro JIBUKEHHUS TeNa.
2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOJICHCTBHH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJIEHCTBUIO TEII.
6. Cro)xeHue Cuil, HalpaBJIEHHBIX 110 OJHOU MPSIMOA.
Jlabopamopnuie padbomst u onvimeot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEITH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre CpeHEW CKOPOCTU CKOJBXKEHUA Opycka WIM IIapuKa I0
HAKJIOHHOM IUIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmainun)
NPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nea 4. JlaBjieHne TBEPABIX TeJI, dKUIKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHBILIEHUS U YBEJIMYEHUA AaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJICHHMsS Tra3a OT 00bEéma, Temmneparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTSIMU M razamu. 3akoH Ilackang. [IHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb HAaBJIEHUS JKUIKOCTU OT TiyOuHbl. ['mapocratmyeckuid
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBbI.

AtMmocdepa 3emun u atmocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3aymiHON oOonouku 3emiu. Onbit Toppuuennu. M3mepenue armocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIE€HUs OT BBICOTHI HAJl YPOBHEM MOPHI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOro JTaBICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.
CooOmatroruecs cocy/bl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.
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3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHOM YaCTH
Te€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOILEH CUIIBI BECY BBITECHEHHOMN KUIKOCTH.

8. YCIOBHE IIJIaBaHUA TeJl: IUIABAHUE WIM MOIPY)KEHHUE TNl B 3aBUCUMOCTHU
OT COOTHOILICHUS IIJIOTHOCTEM TeJa U JKUIKOCTH.

~

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa MOrpyKEHHOH B
AKUJKOCTh YaCTHU TeJa.

2. OmpeneneHue  BBITAIIKMBAIOMICH  CWIbI, JCHCTBYIOIIEHW Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEH CUIIBL, IEUCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
NEUCTBYIOIIE Ha TEIO0 B XKUIKOCTH, OT O00BbEMA MOrPYKEHHOW B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpeAEIICHUE €€ TPY30NOABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHune npaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJI mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass dHeprusa. Kunermyeckas W IOTEHUHMAIBHAS  DHEPTHS.
IIpeBpamenne 0THOrO BHJIa MEXAaHUYECKOW IHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopnuie padomut u onvimoi.
1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela
110 TOPU3OHTAJIBHOU ITOBEPXHOCTH.

2. Hccnenosanue ycia0BHUM paBHOBECHUs pblyara.
N3mepenue KII/I HaKJIIOHHOM MJIOCKOCTH.

4. N3ydeHune 3aKOHA COXPaHEHMS] MEXAHUYECKON DHEPIUU.

8 KJIACC

Paznen 6. TermuioBble siBIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca W pa3Mmepsl aTOMOB M MOJIEKYJ. OMNbITHl, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEI HAa OCHOBE IIOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TemIoBoe paclIMpeHHe U CKaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH SHEPruu:
TeIIonepeaya u COBEpIICHHUE paboTHI. Bus TeTIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTYYEHHUE.

KonndecTBo TeminoThl. YaenbHas TEIIOEMKOCThH BeliecTBa. TermiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHME TemioBoro Oamanca. [lnaBneHue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapoobOpazoBanne u koHneHcanus. Mcmapenue. Kumenme. YienbHas Ttemyiora
napooOpa3oBaHus. 3aBUCUMOCTH TEMIEPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTO
JTaBJICHHUS.

BnaxHocTk Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CrOPAHMUSL.

[Ipunuunsl padotsl TernoBeix aABurateneid KIIJ[ TtemnoBoro asurarens.
TermnoBbie IBUTAaTENIN U 3aLIUTa OKPY>KAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpauuu.
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10.
11.
12.
13.

HaGnronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGmronenue siBjeHUi cMaurBaHUS U KaTWUISIPHBIX SIBICHUN.
HaGmtoneHue TeminoBoro paciuimpeHust Tel.

N3meneHne namieHus rasa Mpu M3MEHEHUU 00BbEMA M HArpEBaHUU WU
OXJIaXCHUU.

[IpaBuiia u3mepeHus TeMnepaTyphl.

Bunabr Teronepenaymu.

OxnaxxeHue Npy COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn paboThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMIHBIX BEIIECTB.
HaGmonenue kumnenus.

HaGmronenre nocTostHCTBA TeMIepaTyphl IPH TUIABJICHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padomut u onvimut.

1.
2.

9.

10.
11.
12.

OMnBITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

OmnpeneneHue qaBieHUs BO3yXa B Oa/sIOHE MITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €To
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

[TpoBepka runOTE3bl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEPruu Tella B pe3yJsibTaTe
TEIJIoTIepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBACHUSA TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiYeu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HarpeThIM METANTHYSCKUM IIHJIMH]IPOM.

Onpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OrnpeneneHue OTHOCUTEIILHON BIIAXKHOCTH BO3/yXa.

Ornpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba ponxa snexkTpuyeckux 3apsnoB. BzaummopeictBue
3apspkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hampsix€HHOCTh 3nektpuueckoro mnossa. [IpuHiun
CYNEepHO3ULUH IEKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. [IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUS CYHIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
HNcTtoyHuku mMOCTOSSHHOTO TOKa. JIeMCTBUSA AJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B HKUJKOCTAX U razax.

Onektpuueckass nenb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH OMma
st yyactka uenu. [locinemoBaTenbHOE W MapajuiesIbHOE  COEUHEHUE
IPOBOJHUKOB.

PaGora u MoOIIHOCTH dJEeKTpUYECKOro Toka. 3akoH Jxoyms—JIleHna.
DneKTpuuecKue 1enu U MOTPpeOUTeNn IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHBIE ~ MarHuTh.  B3auMOAEHCTBHME  TMOCTOSHHBIX  MArHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3HaY€HUE JJIs KU3HU Ha 3eMlie.
OneiTr  Opcrega. MarHuTHoe 10J€  dJEKTPUUECKOro Toka. IIpumeHeHue
AJIEKTPOMAarHUTOB B TEXHUKE. J[eMiCTBHE MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb MOCTOSTHHOTO TOKa. MCmonb3oBaHUE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3aekTpoMariuTHOW uHAykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CnocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DJEKTPOCTAHIIMK HA BO30OHOBISIEMBIX HCTOYHUKAX YHEPTHU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa poja 3JIEKTPUYECKUX 3apsAJIOB U B3aUMOJICUCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl MHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUSIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrKHM NOCTOSSHHOTO TOKA.
JIelcTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 3neKTpUYECKOTrO HAPSKEHHS BOJIbTMETPOM.
. PeocTat 1 MmarazuH cOnpoTUBIICHUM.
. B3aumopericTBre NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOKHOCTH Pa3CICHHS ITOJI0COB MarHNUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MMOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO T0OJIS1 HA POBOJHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sABIeHUS 3JIEKTPOMAarHUTHOW UHIYKIIHAH.

Omnbrter @apanes.

3aBUCUMOCTh HAMNpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBHH €T0
BO3HUKHOBCHMS.

DIIEKTPOTe€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJl HHIAYKIHEH U 1Opu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJII HAa MPOBOJHUKHA U
JTADIICKTPUKH.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHue CUJIbI TOKA.

N3Mmepenne u peryimpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

OnbITHL, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWIa CIHOXKEHHUS HANPSHKECHUM TIPU  TOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia [ CWIbBl TOKa MPU MAPAIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Ornpenenenue pabOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pEe3UCTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KII/[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB  IPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

UccnenoBanne AeNCTBUS AJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI  B3aUMOJIECHCTBHS
KaTyIIKA C TOKOM M MarHura OT CUJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. M3yueHue AercTBUSA MarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenune KII/] anexrpoaBUraTeabHON yCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO

TOKA.
Pasznea 8. CBeroBbIe siBJIEHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETa. [IpssmonuHeriHOE

pacnpoctpanenue ceta. 3atMeHusi Connia u Jlynsl. Otpaxkenue csera. [lmockoe
3epKano. 3aKOH OTpakKeHUs CBETA.

[Ipenomnenune cBeta. 3akoH TperomieHUs cBeta. [loHOe BHyTpeHHEe
OTpaXeHue cBeTa. Vcnonap30BaHWE TOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xoxa onayuerr B guH3e. OnTtuueckas cucrtema ¢oToanmapara,
MUKPOCKOINAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTs u
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crnekTp. Onbitel HetoTona. CrokeHnue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMoMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xop ny4ei B coOuparoiei JnH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JTUH3.

[TpunHun peictBus doToarnmapaTa, MUKPOCKOTA B TEJIECKOIIA.
10. Monens 1i1a3a.

11. Paznoxxenue 6enoro cBeTa B CIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.
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Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHS CBETOBOTO Jiyya OT yIJia
MaJICHUS.

2. M3ydeHue xapaKTepUCTUK M300paKeHHUS MIPeAMETa B INIOCKOM 3epKalie.



3. HccnenoBanue 3aBUCMMOCTH yIJIa MPEJIOMIIEHUS CBETOBOIO JIy4a OT yria
[IaJICHNS] HA TPAHUIIE «BO3AYX—CTEKIIO».

4. Tlonmyuyenue n300pa)K€HUM C MOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKON CHIIbI cOOMparouiei
JUH3BL.

6. OIBITHI 10 PA3I0KEHUIO OEIOro CBETA B CHEKTP.

7. OnbIThl IO BOCHPUATHIO LIBETa MPEAMETOB NPHU UX HAOJIIOJIEHUU 4Yepes
[[BETOBBIE (PUIIBTPHI.

9 KIIACC

Pa3nen 9. Mexannueckue siBJIeHUSI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€TaA.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBr>keHrne. HepaBHOMepHOe NpsIMOJIMHEHOE ABMKeHUE. CpeHssi U MTHOBEHHAs
CKOpOCTH T€Jia TPU HEPABHOMEPHOM JIBUYKCHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMoinHelHoe JBxkeHue. CB0oOOHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m ywactora oOpalieHwus.
JluHeliHas u yriioBas CKOpocTH. LIeHTpocTpeMHUTENBHOE YCKOPEHHUE.

[Tepsbiii 3akoH Hptorona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNEepIIO3UIUHU CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Connua. IlepBas kocmmuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepuaibHOM TOYkH. AOcCoNOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TENA C 3aKPEIUIEHHOM OChIO BpaiieHus. MomMeHT cuibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue ummynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEaKTUBHOE IBUKEHHUE.

Mexannueckass paboTta M MOIIHOCTh. PaboTa cHIl TSXKECTH, YNPYTrOCTH,
Ttperusi. CBsi3b dHEpruu U padoThl. [loTeHIManbHAs SHEPTHS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMiM. [IoTeHIIManpHas sHeprus cxaTou npykuHbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW AHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOnronenrie MEXaHUYECKOTO JIBHXKEHUS! TeJla OTHOCUTENIBHO Pa3HBIX TE

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

CpaBHeHME TyTEH W TPACKTOPUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBuxeHus Tela 1no OKpy>KHOCTH.

HaGmonenne MmexaHu4eCcKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Tela OT MacChl Tella U JICUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmronenne paBeHcTBa CHUIT TPU B3aUMOICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[Iepenaua umiysibca Npu B3aMMOJEUCTBUU TEI.

[IpeobpazoBaHus 3HEPTUU NMPU B3aUMOJICHCTBUHU TEJI.

CoxpaHeHue UMNyJibCa MPU HEYIPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHre UMMyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUU.
HaGmonenne peakTHBHOTO JBUKEHUS.

CoxpaHeHrne MEXaHHUYECKOM IHEPTUM TIPU CBOOOTHOM TaJICHHUH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM MPHU JIBUKEHUM TEJa MOJT 1CHCTBUEM
MIPYKUHBI.

Jlabopamopnuie padomwt u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHIIEro PaBHOMEPHOTO
JBUKEHUS TIapUKa WA TEIEXKKH.

Onpenenenue cpemHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM IBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MJIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MpPU PABHOYCKOPEHHOM JIB)KEHUHU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TPH PAaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TrHUMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHMH 0e€3
HAYaJIbHOW CKOPOCTHU MYTH OTHOCSTCS KakK psiJi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTHA CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAaJILHOTO JaBJICHUS.

Omnpenenenne ko PUITMEHTa TPEHUS CKOJTBKCHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM NIBIDKCHUH Teja
0 TOPU30HTAIIEHON TTOBEPXHOCTH.



10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBMKHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHHS YHEPTHH.

Pa3nen 10. Mexanuveckne Ko1e0aHUS M BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. [IpeBpaienue
SHEPrUU MpPH KOJIEOATEIHHOM IBUKEHUU.

3aryxatomue — koneOaHus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NOMNEPEYHbIE BOJIHBL. JlnMHA BOJNHBI M CKOPOCTh €€ pacnpoOCTPaHEHMS.
MexaHn4yecKue BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa TOHA. OTpakenue 3Byka. MHPpa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOGaHM Tel TOJ JEHCTBHEM CHIIBI TSHKECTH WU CHIIBI
yIIPYTOCTH.
2. HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HAHCA.
4. PacripocTpaneHne NpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMUYECKHUU PE30HAHC.

Jlabopamopnuie padomwt u onvimut.
1. OmpeneneHve 4YacTOThl H TEpHoJa KoyieOaHUW MaTeMaTUYECKOTO
MasiTHUKA.
2. OmpezeneHne 4acTOTHI M Miepruoa KoueOaHuii MPy>KMHHOTO MasITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TEpHO/Ia KoJieOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHCHUMOCTH TEepHOJia KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh  TEpUOAa  KoyieOaHUU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3mMmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Pa3zznen 11. Di1eKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BoJHBL.  CBoiicTBa
ANEKTPOMArHuTHhIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



DnekTpoMarauTHas npupoaa cera. CkopocTb cBeta. BoiHOBBIE CBOKCTBa
CBETA.

Jemoncmpayuu.

1. CBolicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomut u onvimui.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pesepdopna u mnanerapHas mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noraomieHrue cBera atomom. KBanThl. JInHeHyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydenus. CTpoeHue aTOMHOTO
aapa. HykimonHas wmoaens aroMHoro siapa. HM3ortombsl.  PaamoakThBHBIE
npepaieHus. [lepuoa nmonypacnaaa aTOMHBIX siAEP.

SAnepHble peakiuu. 3aKOHBI COXpPAHEHUS 3apsAI0BOTO M MACCOBOTO YHCEII.
DOHeprusi cBsi3M aToMHBIX sifep. CBsA3b Macchl M dHepruu. Peakuum cuHTE3a U
nenenus sanep. Ucrounuku snepruun CosiHiia 1 3BE37.

Anepnas sHepreTtuxa. J[eMCTBUS pPAJAMOAKTUBHBIX H3JIYUYCHUNW HaA >KUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUs U MOTJIOUIECHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. CnekTtp Bojopoaa.

4. HaOnronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTurka MOHU3UPYIOIMNX U3TYUYECHUH.

6. Peructpanus uznydeHus: NpUpOJIHBIX MUHEPAIIOB U MIPOJYKTOB.

Jlabopamopnuie padbomwt u onvimet.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB H3ITyUCHUSI.

2. HccrnenoBanue TPEKOB: W3MEPEHUE SHEPrUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO--0000MIAIOIINIT MOTYITH TIPETHAZHAYCH JIJII CHCTEMAaTH3aIIH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS W ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YUYCHUU BCETO Kypca (U3HMKH, a TAKXKE I MMOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy M0 (Qu3WKe I 00y4arouuxcs,
BBIOPABIIINX 3TOT yU4E€OHBIN MpEMET.

[Ipu U3ydyeHHU JAHHOTO MOJYJISI PEANM3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUUBACTCS JTOCTUXKEHHUE MPEAMETHBIX U



METaNpeIMETHBIX  IUJIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHasi I'PaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJOB HCCIIEIOBAHUSA
SBJICHUN TOPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
Ka4ECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHUMTIHANBHO JESATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia Peanu3yeTcs
32 Ccu€T TOro, 4YTO OOydYarolIuecs BBIMOJHAKOT 3aJlaHus, B KOTOPBIX UM
IpearaeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWUW pacrmo3HaBaTh U HAYYHO OOBICHSTH
dbuznUecKue sIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOMN KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBICHUH, B TOM
YHUCIIe 1S POBEPKU TUIIOTE3 U MTOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Ham0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, MTPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUU HA OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTUMU.

Paznen 13. Crtpoenne u 3Bosionusi Beesennoii

CocraB, crpoenue u npoucxoxjaeHue CoyHedyHOW cucteMbl. [lnaneTsl n
mansie Tena ConHeuHol cucteMbl. CtpoeHue, uznydeHue u 3Bonronus ConaHua u
3BE3/. Crpoenue 51 ABOJIIOLUS Bceenennon.



IIJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe u3ydeHus puznku Ha ypoBHE OCHOBHOI'O 00I1IeT0 00pa3oBaHuUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONIUE JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHIMCKOM
bu3nYecCKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUBUKOB;

2) rpa:KIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U DTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMCHEHHEM
JTOCTHKEHUN (DU3UKU;

— OCO3HAHUE BAXKHOCTU MOPATbHO--dTUYECKUX TMPUHIIUIIOB B JICSITEIHHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

— BOCHPHATHE 3CTETHUUECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
HNOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 NMO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
MMO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEWUIIEH COCTABISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTH, MHTEpECa K HCCIE0BATEIbCKOM
NEeATEeNbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLHMOHAJIBLHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTH 0e30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmupoBaHHOCTH, HaBbIKa pedIeKCHH, MPU3HAHWE CBOETO TIpaBa Ha
OImMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eIOBeKa;

6) TPY10BOI0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COLIMAJIBHOM HANpaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIE M (PU3HYECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO PO(deccHil, CBI3aHHbBIX ¢ (PU3UKOH;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTALUd Ha NpPUMEHEHHE (PU3MYECKUX 3HAHUM MJIs PELICHUs 3a1ad B
00JIaCTH OKpY’KaloIlled Cpelbl, IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKA HX
BO3MOKHBIX TOCJIEICTBUI JUIsl OKPY>KAIOLIEN CPEeJIbl;

e — OCO3HaHHME TJIOOAIBHOIO XapakTepa AKOJOTMYECKUX MpoOieM U MyTed ux
pelIeHus;

e 8) aganTanMu K M3MEHAIIUMCSH YCJIOBHSM COUMAJIBLHOH M NPHUPOIHON
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJCHCTBUMU IpPU BHINOJHEHUH HCCIEIOBAaHUN U
IPOEKTOB (PM3UUYECKOW HANpPaBICEHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
APYTHX,

e — TIOBBIIICHUE YPOBHA CBOECM KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JeSITEbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUH HOBBIX 3HAHHM, B TOM Uucie GOPMYIHPOBATH
UJ1eU, IOHATHUS, TUIOTE3bl O PUBNUECKUX OOBEKTAX U SBICHUSX;

e — OCO3HaHME 1e(pUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH
(1076370478

e — IUIAHUPOBAaHUE CBOErO pPa3BUTHUS B NPUOOPETEHHM HOBBIX (PU3HMUECKUX
3HAHUI;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBIABIATH B3aUMOCBS3H NIPUPOABI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e — OIICHKa CBOMX JEWCTBUIl C Y4YETOM BIMSHMS Ha OKPYKAMOIIYIO Cpeny,
BO3MO’KHBIX IJT00AIBHBIX ITOCIIECTBUI.

METAINIPEIMETHBIE PE3YJIbTATHBI

B pesynapTaTe ocBOeHHS mMporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0yuaromierocst OyayT copmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEILHBIC YHUBEPCATbHBIC YUeOHbIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Yy4eOHbIE  JICUCTBHS, PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Bba3oBble JJoruueckue JelcTBUA:



BBISBJISATE M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(s1BIEHUM);

YCTaHABJIMBATh CYLUIECTBEHHBIN NMPU3HAK KJacCU(UKAIMU, OCHOBAHUS JJIs
000011IeHHs U CPAaBHEHUS,

BBISIBJISITH 3AKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITh IPUYMHHO--CIIEICTBEHHbIE CBA3M NPHU HU3yYEHUU (PU3MUECKUX
SBJICHUW U MPOLIECCOB, J€NaTh BHIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUH, BBIBUTATh TUIOTE3bI O B3aMMOCBSI3AX
($u3MUECKUX BETUYHH;

CaMOCTOATENIbHO BBIOMpPATh CHOCOO pemnieHus y4yeOHOM (u3nueckon
3alauyn (CpaBHEHUE HECKOJIbKMX BapUAHTOB pelleHus, BbIOOp Haubosee
HNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIbHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/bCKNE AECTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IJIaHY ONBIT, HECIOXKHBIH
bu3nyuecKkuii SKCHEPUMEHT, HEOONbIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS;

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHMS WM SKCIICPUMEHTA;

CaMOCTOATEIHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOJIOICHHUSI, OTIbITA, UCCIIEOBAHMS;

NPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIJABUTATH MPEIOIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmaumeii:

IPUMEHATh Pa3IMYHbIe METOMbI, HHCTPYMEHTBI M 3aIPOCHl IIPH IMOKUCKE U
orOope MH(pOPMAIMM WA JAaHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
dbu3nvecKoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH UHOOPMAIUIO
Pa3IUYHBIX BUIOB M (OPM IMPEACTABIICHHUS,

CaMOCTOSITCJIHO ~ BBIOMpAaTh ONTUMAJIbHYI (OpPMY IIpEICTaBICHUS
uHQoOpMaIllMl W WUIIOCTPUPOBATH pelIacMbIe 3aJauyd  HECJIO0)KHBIMHU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi ¥ MX KOMOMHAIUSMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B X0JI€ OOCYyXJeHMs y4yeOHOro marepuaiia, pe3yJbTaToOB Ja0OpPaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOM TEMBI H
BBICKA3bIBATh HJICU, HAIICJICHHBIC HA PEIICHUE 3aJauyd M TOIJASpKaHUE
0J1aroXKeIaTeIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Ue U CXOJCTBO MO3ULIUN;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;
myOJUYHO MPEACTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OMbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMYIIECTBa  KOMAaHAHOM U
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (Qu3nyecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOW JESITeIbHOCTH, OPraHU30BbIBATH ACHCTBUSA
no e€ JOCTHKEHUIO: paclpeiessaTb poJid, OOCYXJaTh TMpPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMOJHATH CBOIO YacTh palbOThI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAIpaBJICHUIO W KOOPAMHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YUYE€OHBIX CUTYalHsIX, TPEOYIOIINX
JUTSE petieHust GU3NYEeCKUX 3HaAHM;

OpUEHTUPOBATHCS B  PAJMUYHBIX  MOAXOAAX HPHUHATHS  pelIeHUun
(MHIUMBHUIyaIbHOE, TPUHATHE DPEIICHHUs B TPYyMINeE, MPUHATHE PpelIeHUuN
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pelIeHUs GU3MUECKON 3aa4l WUIIH
IUTaHA WCCJIEOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMH U IPEJIaraTh IUIaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJbTaTOB
JeSITEIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUeckoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENICTB, W3MEHHBIIMXCS CHUTYallMid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTh C€0s HA MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE MPABO HA OIIMOKY MPHU pelIeHNH (PU3NUECKUX 3a7ad WIN
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYTOro.

HPEJMETHBIE PE3YJIBTATBI

K xoniy o6yuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3MUECKMEe U  XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAMHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHUS BellecTBa (TBEpHIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEpHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PaBHOACHCTBYIOIIAS
cuia, nedopmanus (ympyrasi, nJIacTU4ecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBMKEHHE YaCTHI] BEIECTBa,
PaBHOMEPHOE  JBH)KECHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHS,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHUs, TMepefaya JaBji€HUsS TBEPABIMU TEJaMH, >KUJIKOCTAMHU W
razamu, arMocdepHoe [aBlieHWe, IUIaBaHHE TeJ, NpEeBpalleHUs
MEXaHMYECKOW PHEPruH) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMUX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TNPOSBICHUE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBIICHUS B MPUPOJIE:
IIPUMEPBI JBUKEHHUSI C PA3JIMYHBIMU CKOPOCTSIMH B KUBOW M HEXKHUBOU
IPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO J1aBIICHUS Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MTPU3HAKHM) (PU3UUECKUX SBJICHUIA;
OMMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBJICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTb, CPEAHAS CKOPOCTh, CUJA YIIPYTOCTH, CUJlA TKECTHU, BEC
Tela, cujla TPEeHHs, MAaBieHHe (TBEPAOro Tejla, KUJKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYECKass padoTa, MOITHOCTbh, TUIEYO CHIIBI,
MOMEHT CWIbl, KO3(Q(QUIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS SHEpPrus), MpU OMNHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PU3MYECKUUA  CMBICT  MCIHOJIB3YEMBIX  BEJIWYMH, HX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIUYHH, HAXOIUTHh (HOPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UUYECKYIO BEIIMUYHUHY C APYTMMU BEIUYUHAMH,
CTPOUTH rpaUKK U3yUYECHHBIX 3aBUCUMOCTEHN (PU3UUECKUX BEIIUYUH;



XapaKTEepU30BaTh CBOMCTBA TeJN, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOJB3Ys MpaBUiia CJIOXKEHUsI CUil (BAOJb OJHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPIruM, MpPU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aIUCBHIBATh €r0 MATEMATHUYECKOE BBIPAXKEHUE;

0OBSICHATH (PU3UUYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE€ CHUTYyallUd MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh TIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3UYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3a7ayu B 1—2 JEHCTBUS, HCMONB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (U3NUYECKUE BETUYMHBI: HAa OCHOBE aHaln3a
YCJIOBHS 3aJlauy 3alHUChIBATh KPATKOE YCIOBHE, MOACTABIATh (DU3NUYECKUE
BEJTMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOIUMBIE JIJIsl PEIIeHUs 3aj]1a4, OICHUBATh PEATUCTUIHOCTh
MOJIY4EeHHON (DU3NUECKOU BEITMUYNHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIU
(bu3MUeCKrX METOA0B, B OMIMCAHUH HCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
Opennoyioxenue  (TUMOTe3y),  pazauyaTb U HMHTEPIPETHPOBATH
MOJIYYCHHBIH pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

OPOBOAUTH OMNBITHI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUM WU
bu3mIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsCMbIC
MPENOIOXKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYI0BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIOJHATh TPSIMbIE W3MEPEHHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CHIBI M TEMIEpaTypbl C WCIOIb30BAHUEM AaHAJIOTOBBIX U
mupoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPHOOPOB € YYIETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHUIA;

IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUU (3aBUCUMOCTH IyTH
PAaBHOMEpPHO JBWXKYILETOCS Tela OT BPEMEHU JBUKECHUSI Tela, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN TEN
Y HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOLIAIM CONPUKOCHOBEHUS TeEJ, CUIIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CHUIIBI OT 00bEMaA
MOTPYKEHHON YaCTH Tejla M OT IUIOTHOCTH KUIKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TITyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUI
IJIaBaHMs TEJ, YCJIOBUI paBHOBECHUSl pblyara M OJOKOB), y4acTBOBaTb B



IUIAHUPOBAHUM  Y4EOHOTO WCCIICIOBAHUS, COOUpaTh YCTaHOBKY H
BBITIOJTHATH M3MEPEHUsS, CIEeNys MPEUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pPE3yNbTAThl TOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCJICIOBAHUS;

NIPOBOAUTh KOCBEHHBIC HM3MEpPEHHUS (U3MYECKUX BEIWYUH (ILUIOTHOCTH
BEIIECTBA JKUIAKOCTH W TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAP(DHIIMEHT TOJIC3HOTO JCHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIUU: TPHU
BBITIOJTHEHUH W3MEPEHUU COOMpaTh HSKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISATh 3HAUCHUE NCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH TIPH paboTe ¢ JIaOOpaTOPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPHUHIUIIBI JICUCTBUS TPUOOPOB M TCXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMKHBIA W HETTOABUKHBIA 010K, HAKJIOHHAS TTOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI  JACHCTBUS  H3YYCHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
NOIINITHAKHA, YCTPOHCTBO BOJOMPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIIIHEBON HACOC, apEOMETP), UCIIONIb3Ys 3HAHUS
0 CBOHMCTBaxX (U3MYECCKUX SBICHUH W HEOOXOIMMbIC (pH3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPHl  (HaXOAWTh WHQPOPMAIMIO O  TPHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUSA (U3MYECKUX 3HAHUK B TOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH MPU OOpAICHUH C NMPUOOpaMU U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS W COOJIOJCHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBJISITh OTOOpP HWCTOYHMKOB uH(popMmanuu B HWHTepHETEe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE WMEIOIIUXCS
3HAHUM W TyTéM CPAaBHEHUSI PA3IWYHBIX HCTOYHUKOB BBIJCIATH
UH(GOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

WCITOJIB30BaTh MPHU BBHIMOJHEHUU YUCOHBIX 3aJaHUI HAYYHO--TIOMYJISPHYIO
auTepaTypy  (QU3WYECKOTO  COAEp)KaHWs, CHPABOYHBIE MaTEpPHAIIbI,
pecypcel cetn MHTEpHET, BIajeTh MpuéMaMy KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC KpAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



quciae MyOJaMYHO JeNlaTh KpaTKUE COOOILIEHUs O pe3yibTaTaX MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MPU OBTOM T[PAMOTHO HCIMOJIb30BATh
M3YYEHHBIA TOHATUHHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALEH;

OpU BBIIOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMIA paclpenesnsiTh
00s3aHHOCTH B TpyMIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJadamH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy o6yuenusi B 8 Kiacce npeiMeTHbIE pE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTDH Y OOYUAIOIIMUXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEILIOBOE JTBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe Tena, HACHIIEHHBIH M HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS DHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN IEKTPUUCCKHUM 3apsi/l, HICKTPUIECKOE T0JIe, MPOBOTHUKHU
U TUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pa3nuuath SBJICHHUS (TEIUIOBOE PACIIMPEHHE M CXKaThe, Terlornepenaya,
TEIJIOBOE PAaBHOBECHUE, CMAUYMBaHUE, KANWUISPHbIE SIBJICHHS, HUCIIAPEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3ainus (OTBEpAeBaHUE), KUIICHHE,
TerJIonepeaaya (TeTI0NpPOBOIHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3alus T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE W KalWUIApHBIE SBICHUA B MPHUPOJE,
KpUcCTalulbl B Tmpupone, usinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, SJIEKTPUUECKUE
SABJIICHUS B atMoc(depe, dMEKTPUYECTBO KUBBIX OPTaHU3MOB, MArHUTHOE
nose 3emid, JApeld Mo0COB, pPOJIb MAarHUTHOTO MOJS IJis JKU3HU Ha
3emuiie, MOJSIPHOE CUSIHUE, MPU STOM MEPEBOJUTh MPAKTHUECKYIO 3a/1auy B
yueOHyI0, BBIICNATH CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKK) (U3UUECKUX
SIBJICHUM;

OTHCHIBATh M3yUYEHHBIEC CBOMCTBA TeN M (U3UUYECKUE SIBJICHUS, UCTIONB3YS
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrus, KOJIUYECTBO
TEIJIOThI, yJelbHas TEIUIOEMKOCTh BEIECTBAa, yJEJbHAs TEIUIoTa



IUIaBJICHMS], yJeJbHAas TEIJIOTa NapooOpa3OBaHMs, YJelbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAIllMHbI, OTHOCUTEIBHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJja TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEeIbHOE  CONpPOTHBJIEHHE  BEUIeCTBAa, pabora U  MOIIHOCTb
ANIEKTPUYECKOr0  TOKAa), NpPH OMNHMCAHUM MPaBWIBHO  TPAKTOBATh
(U3MYECKUI CMBICI MCHOJb3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(¢u3MUeCcKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
bU3UYECKYI0 BEJIMYMHY C JPYTUMU BEJIWYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIMUHH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W TMPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJOKEHUS MOJIEKYJISIPHO--KHHETHUECKON TEOpUU
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJiel (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUd 3apsaa, 3akoH OMa Uil ydacTKa UEIH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DSHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepPa: BbISBIATH
PUYHUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JTOTHYECKUX
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3Yysd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMNE (U3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBUS 3aJladyd 3alKChIBaTh KPATKOE YCIOBHE, BBISBISATH HEJOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI U (HOPMYJIHBI,
HEOOXOMMBbIE g €€ pelIeHHs, MPOBOJAWTh pacyéThl U CPABHUBATH
MOJIYY€HHOE 3HaueHNe (PU3NIECKON BEIIMUUHBI C U3BECTHBIMU JaHHBIMH,
pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEMIUTh MPU [OMOIIU
(¢u3nYecKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUIBHOCTh IOpsJKa
IIPOBEJICHUS UCCIIEAOBaHMS, J€JaTh BIBOBI;

MPOBOJUTH OMBITHI MO HAOMIONCHUIO (U3UYECKUX SBICHUW WU
¢du3rUecKrX CBOMCTB Tel (KamUJUTSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHusl MpU H3IYYEHHH OT IBETa H3Jydarolen (moriomaroniei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATypbl KUAKOCTU U
IJIOMAAN €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
AJIEKTPUYECKUX 3apsif0B, B3aUMOJCHCTBAE IOCTOSHHBIX MAarHUTOB,



BU3yaJIU3allisl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJS Ha HPOBOAHUK C TOKOM, CBOMICTBAa 3JIEKTPOMAarHuTa,
CBOICTBA 3JEKTPOJBHUraTesdsl IOCTOSIHHOTO TOKa): (opMyIupoBaTh
MpOBEpsIEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyAOBaHUs, ONMUCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIMOJHATh ~ MpsIMblE  M3MEPEHUsT  TEeMIIepaTypbl,  OTHOCUTEIbHOU
BJIQKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHUS C HCIOIb30BAaHUEM
aHAJOrOBBIX NPUOOPOB MU JATYMKOB (PU3MUECKHX BEJIMYUH, CPABHUBATH
pe3yabTaThl U3BMEPEHUH C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod ¢ MCHOJB30BAHMEM  MPSMBIX U3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH TONEPEUHOrO
CEYEHHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEUIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TMOCJIEAOBATENIbHOTO M MApaJJIeNbHOIO  COCAMHEHHM
POBOJAHUKOB): TUIAHUPOBATH HCCJIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIenys MpeUIoKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnull U TpaduKoB,
JIeNIaTh BHIBOIBI 10 PE3yJIbTaTaM UCCIIEI0BAHMUS;

IPOBOAUTh KOCBEHHBIE U3MepeHus (U3MYecKux BeMHYUH (ylelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE IPOBOJHUKA, pabora W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATh HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIeysl MPEIIOKEHHOW WHCTPYKIIUH, U
BBIUUCTISITh 3HAUCHHUE BEJINYUHBI,

co0JIro1aTh TIpaBUJIa TEXHUKN 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JACHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB € ONOpPOM HAa HX OMNHMCAaHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHHUSI JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIEpMETP,
BOJIBTMETP, CUETUYMK DSJIEKTPUUYECKON SHEPIUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOPbI, HATPEBATEIBHBIE AIEKTPONPUOOPHI (TPUMEPHI), IEKTPUUECKUE
IPEAOXPAHUTENH, ANEKTPOMArHUT, AIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
WCIIONIb3Ysl 3HAHUSA O CBOMCTBAX (PM3WYECKUX SIBJICHHA M HEOOXOIAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIBHBIE
npubopsl TO CXeMaM © CXEMaTHYHBIM PHCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMTPOMETP, ABUTATE]Ib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPHUUYECKUX



[eNeil ¢ MOCIe0BaTEIbHBIM U MApaJUIETbHBIM COSIUHEHUEM JJIEMEHTOB,
paszimnyasi yCJIOBHBIE 0003HAUYCHHUS HIIEMEHTOB YJIEKTPHUCCKUX IIETICH;
MPUBOIUTH  TpUMEpHl  (HAXOAuUTh  WH(OOpPMAIMI0O O  MPUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUSA (PU3MYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU I oOecrieueHrs 0€30MacHOCTH P OOpaIleHuH ¢ MpUOOopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHUS 3I0POBBS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIICCTBIISITh TOUCK HMH(pOpManuu (GU3HYECKOTO COJCpKAHHS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCSA 3HAHWUH W MYyTEM CpPaBHCHUS
JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIICIATH WH(GOpMAIUIO, KOTOpas
SIBJISICTCS IIPOTHBOPECYNBOM MIIM MOXKET OBITh HEJOCTOBEPHO;
UCIIOJIb30BaTh NP BBITOJTHCHUHM YYCOHBIX 3a/IaHW HAYYHO--TIOMYJISIPHYIO
aMTEepaTypy  (PU3WYECKOTO  COJCp)KaHUs, CIPABOYHBIC MaTEpPHAIbI,
pecypcel cetr MIHTEpHET, BllajeTh MpruéMaMy KOHCIIEKTHPOBAaHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJHOW 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0000mass wuHpOpMaNMIO W3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TMPEACTABIATH PE3YyIbTaThl
NPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIBHOCTH, MPH 3TOM I'PaMOTHO
UCTIOJh30BaTh HM3yYCHHBIM MOHATHHHBIA amnmapaT Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHUE MTPE3CHTAIINCIH;

NpU BBHITIOJHEHUH YYEOHBIX MPOEKTOB W UCCICNOBaHMN (DU3MUECKHX
NPOIIECCOB pacIpenessaTh OO0sI3aHHOCTH B TPYIE B COOTBETCTBUU C
NIOCTaBJICHHBIMU 3aJ[a4aMU, CIICTUTh 32 BBIITOJIHEHUEM IUIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJCeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKIIA] B
JEeSATEILHOCTD TPYIIIBI, BEICTPAaUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3periath KOH(IUKTHL.

K xoHny o0yuenust B 9 kiacce npeIMeTHbIE pe3yJIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh TMOHATHS: CHCTEMa OTcu€ra, MaTepuanbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXAaHHMYECKOTO ABIKCHHS, Oedopmarius
(ympyrasi, TacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh U MEPErpy3Kd, LIEHTP TSHKECTH, a0CONIOTHO TBEPAOE TEJIO,
LEHTP TSKECTH TBEPAOrO Teja, paBHOBECHE, MEXaHHUECKHE KOJIEOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK U YIbTPA3BYK, DJICKTPOMArHUTHBIC BOJIHBI,
IKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M JaTbHO30PKOCTb,
CIEKTPHI UCITYCKAHMSI M TIOTJIOMICHUS, ab(a-, 0eTa- U raMMa-u3IydcHuUs,
M30TOIIbI, Si/IEpHAsi SHEPIeTHKA;



pasznuyarh SBICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MNPAMOJIUMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MNPAMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE IBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBWKEHHUE, KOoJeOaTelIbHOE JIBI)KEHUE (3aTyXarouue U
BBIHYKJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JIBHIKEHHE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPaJIbHBbIX IIBETOB, JUCHEPCHsS CBETa,
€CTeCTBEHHAs! PaJIMOAKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTro CHEeKTpa
U3JTyYEHHs) 110 OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3MYECKUE SBICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEHUE T1aHeT COTHEYHON CUCTEMBI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTMYECKOE NEeWCTBUE BHUIMMOIO,
yIabTpaUONETOBOIO M  PEHTIC€HOBCKOTO M3Jy4Y€HUHM, €CTeCTBEHHbBIN
pasivoaKkTUBHBIM (POH, KOCMHUYECKHE JIy4YHd, PAJUOAKTUBHOE W3IIy4YEHHE
OPUPOJHBIX MHHEpAJIOB, JCHCTBUE paJUOAKTUBHBIX W3JIYYCHH Ha
OpPraHM3M YeJIOBEKa), MpH ATOM IEPEBOJAUTH IMPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIIEJATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM) (DU3HMUECKUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Tl U (U3NUYECKHUE SIBICHUS, UCIOJB3YS
(¢usnyeckue BeIMYMHBI (CpeAHssi WU MTHOBEHHAs CKOpPOCTb Teja IpH
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, MEepEMEIIEHUE, MyTh, YIJI0Bas
CKOpOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEeHHs, BEC Teja, WMITYJIbC Tela, HMILYJIbC CHIIBL,
MEeXaHH4eckass padoTa M MOIIMHOCTh, MOTEHLUAJIbHAs DJHEPrus Teia,
HOJHATOIO HaJ MOBEPXHOCTBIO 3€MJIM, NMOTECHLIHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs] MEXaHWYEeCKas JHEPrus,
NEPHOJ U YacToTa KoJieOaHUH, JJIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUS CPEbl), IPU ONHUCAHUU
MPaBWIBHO TPAKTOBAaTh (PU3MUYECKUI CMBICI MCHOJIb3YEMBIX BEJIUYMH,
0003HAUYEHUsI M EIUHUIBI (U3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYUHY C APYTUMHU BEITUYMHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BENYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXpPaHEHWs] 3HEPruu, 3aKOH BCEMHPHOIO TATOTEHHS,



NPUHIMI CYNEPHO3ULUA CHJI, NPUHIMI OTHOCUTENbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIIYJIbCa, 3aKOHBl OTPAXXEHUS U
MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsJ0BOTO U MacCOBOT'O YHCE
IpU SIIEPHBIX PEAKUHUAX, NPU ITOM JaBATh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MATEMATUUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH
OPUYUHHO--CJICJICTBEHHbIE  CBSI3M, CTPOUTb OOBsICHEHHEe U3 2-3
JIOTUYECKUX IIAroB € OMOpoi Ha 2—3 M3yUYEHHBIX CBOMCTBA (U3HUECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (omuparouMecs Ha cuctemy wu3z  2-3
YPaBHEHHMI ), UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PUIUYECKUE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
yCIIOBUE, BBISBISATH HEAOCTAIOIIME WU M30BITOYHBIC JAaHHBIE, BHIOUPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl PEUICHUS, TPOBOAUTH PACUETH U
OLICHMBATh PEAIMCTUYHOCTh TMOJYYEHHOTO 3HAueHUs (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh NpPH OMOUIU
(Gu3MUECKHX METO/IOB, HCIIOJb3Ysl ONHCAHHUE HCCIECOBAHUS, BBIICIATH
poBepsieMOEe  TPEJIONIOKEHNE, OLEHUBATh MPABUIBHOCTh IOPSAKA
NPOBEJICHUS  HCCIEIOBAaHUs, JIeJaTh  BBIBOABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUM U ONBITOB;

IPOBOAUTH OMNBITBI MO HAOTIOAEHUI0 (PU3WYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tell (M3ydyeHUE BTOpOro 3akoHa HpioToHa, 3aKoHa
COXpaHEHUS] DHEPTUH, 3aBUCHUMOCTh IepuUoAa KOJIeOaHWW MPY>KUHHOTO
MasTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTY/BI MAJIBIX KOJICOAHUM, TPSIMOJIMHEHHOE PAaCIpOCTpaHEHUE CBETA,
pa3noKeHne OeJoro CBeTa B CIEKTpP, U3YYEHUE CBOWCTB M300paKCHUS B
IUIOCKOM 3€pKajie U CBOWCTB H300pakeHHs NpeaMeTa B coOuparomiei
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX WM JIMHEMYaThIX CHEKTPOB HU3JIYYEHUS):
CaMOCTOATENTFHO CcOOMpaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
o0OpylOBaHMUsS, ONHCHIBAaTH XOJ ONbITA W  €ro  pe3yJibTaThl,
(GopMynupOBaTH BHIBOJIBI,

IIPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpeaesIss
cpeqHee 3HAaYeHHME H3MepsAeMOoil BenuuuHbBl ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHS
(u3MepuTenbpHOro nMpudopa);

IIPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIWYUH C
HCIIOJIb30BAaHUEM MPSIMBIX HU3MEPEHHMI (3aBUCHMOCTh NYTH OT BPEMEHH



P PaBHOYCKOPEHHOM JIBIDKCHWHM O€3 HadaJbHOW CKOPOCTH, TepHUoaa
KOJICOaHM MaTeMaTHYeCKOTO MasTHHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpakeHHUsi CBETa OT yIJjla MaJeHUs U yIJia MpeJIOMJICHUs] OT yria
MajJieHus1): TIUIAaHUPOBAaTh HCCIIECIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (DHKCHPOBAaTh PE3yibTaThl  IOJYYCHHOW 3aBUCHUMOCTH
bu3MYecKUX BEIMYUH B BHUJAEC TaOIUIl U rpadUKOB, J€JIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHus;

NIPOBOAUTh KOCBEHHBIE HW3MEPCHUS (PU3MYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YCKOpEHHE Tejla TMpPU PABHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJTHOTO TMaJeHUs, XECTKOCTh MPYXHUHBI, KOI(POUIIMCHT
TPEHHSI CKOJIBKCHHSI, MEXaHMUeckas padoTa W MOIIHOCTh, 4YacTOTa H
nepuoy; KoyJieOaHWK MaTeMaTHYeCKOro M TMPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAIONICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMCHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW MHCTPYKIIMH, BBIYUCISATH
3HAUCHWE BEJIMYUHBI M aHAITM3UPOBATH MOJYYCHHBIC PE3YyIbTaThI C YUYETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIro1aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YYEHHBIX (U3UUYECKUX MOJENei:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPIOE TENO0, TOUYECYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJeJb aTroMa, HYKJIOHHas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYMKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckomn, (Qoroanmapar, ONTHYECKHUE CBETOBOJIBI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBAaX (PU3MYECKUX SBICHUH ©  HEOOXOAuUMBIE (pU3MUEcKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IPOIIECCOB
MpU pelIeHUH y4eOHO--TIPAKTHUYECKUX 3aJad, ONTHYECKHE CXEMBI IS
MOCTPOCHUS N300PAKEHUI B TIOCKOM 3€pKaJie U COOUpAIOIIeH JINH3E;
MPUBOIUTH  TpUMEphl  (HAXOauTh  WHGMOpPMAIMIO O  MPUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUS (U3MUECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU 7151 oOecrieueHns 0€30MacHOCTH MPH OO0paIeHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIIEH CpEJIe;



OCYIIECTBIATh TOWUCK HH(pOpMamuu (U3NIECKOTO COACP)KAaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOUCKOBBIN 3aMpOC, HAXOIUTH
MyTH OMpeeNieHUs] JOCTOBEPHOCTH MONYYCHHON MH(POpPMAIMH Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJHUTEIbHBIX HICTOYHHUKOB;

UCTIOJIH30BaTh MPH BHIMIOJHEHUH yUEOHBIX 3a/laHUil HAyYHO--TIOMYJISPHYIO
auTepatypy  (pu3MUeckoro coaep)kaHWs, CIPaBOYHBIE MAaTEPHAIIBI,
pecypcbl cetn VIHTepHET, BIafeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpPMAIIMK W3 HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO COJNEpIKaHus,
MyOJIMYHO MPEACTABIATH PE3YIbTATHI MPOSKTHOW MU HUCCIIEIOBATENbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIONB30BATh  HM3yYCHHBIN
NOHATUHHBIA amnmapar H3y4aemoro paszena (pU3MKd U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalned ¢ Y4ETOM OCOOCHHOCTEW ayAuTOpHUU
CBEPCTHUKOB.



TemaTu4eckoe IIIAHUPOBAHUE

8 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne n/m P Kourpoububie | IIpakTHyeckue (mupp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThbI
pecypcbl
Paznen 1. TensioBble siBJeHUsI
b K
1.1 CtpoeHue u CBOMCTBA BEIIECTBA 14 1 2 nomorexa O
https://m.edsoo.ru/7f4181ce
12 W3meHeHne arperaTHbIX COCTOSIHUI 10 1 1 bubnuoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 24
Pa3znen 2. DiiekTpuyeckne 1 MAarHuTHbIE SIBJICHUSI
)1 DIIEKTPUYECKUE 3apsiibl. 3apSKECHHbBIE TEJla 10 1 ’ bubnuoreka [IOK
' U UX B3aUMOJCUCTBHE https://m.edsoo.ru/7f4181ce
. . bub e OK
2.2 [TocTOSIHHBIN 2IIEKTPUYECKHIT TOK 20 1 5 nomoreka Il
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBJICHUS 7 2 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Paspnen 3. CBeToBbIe sIBJICHUSA
bu6nuoreka [JOK
3.1 3aKOHBI pacIIPOCTPAHEHUs CBETA 4

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



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/7f41a4a6

bubmuoreka [JOK

3.2 JluH3bI 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 7
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 13



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

9 KIIACC

KoaunuyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. Mexanuuyeckue siBJICHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bu6mmoreka [{OK
' OITHCaHUus https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
1.2 Bsaumonelicteue Te 17 1 1
HMOACHCTBHC TET https://m.edsoo.ru/7f41a4a6
bu6 OK
1.3 3aKOHBI COXPAHEHUS 7 1 nomrotexa [
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 34
Paznen 2. Mexannueckue KoJ1e0aHUA U BOJTHBI
bubnuoreka IHOK
2.1 Mexannueckue KojieOaHus 7 1 nommorexa I
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckue BOJHBI. 3BYK 8 1 1 nommoreka L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. Dy1eKTpOMAarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
bu6 K
3.1 DIEeKTPOMarHuTHOE I0J1e 6 2 uommorexa T10
https://m.edsoo.ru/7f41a4a6
3.2 DNEeKTpOMarHuTHask UHIYKIUS 7 1
3.3 ONEKTPOMAarHUTHBIE BOJHBI
Hroro no paszneny 16



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

Pa3gen 4. CBeToBbIE SIBJEHUA

4.1 DNeKTpOMarHuTHas Ipupojia CBeTa 3 1
4.2 Paznoxxenne 6eroro cBeTa B CIIEKTP 3 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
4.3 Hcnyckanue v MOrioneHrne CBeTa aroMoOM 3 1
Hroro no pazgeny 9
Pazjnen 5. Crpoenue aroma u atoMmHoro siipa. Mcnosb3oBanue JHeprum aTOMHBIX si/iep
51 Ctpoenue aToMHOTO siipa 9 3 bubnuorexa [JOK
' https://m.edsoo.ru/7f41a4a6
59 SAnepHblie peakuuu 1 1 bubnuoreka [IOK
' https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 20
Pasznen 6. Ctpoenue u 3Bosonus Beesiennoii
6.1 Crtpoenue u 3BoJrorust Beenennoit 8 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 15



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

[MoypouyHoe muIaHUpOBaHKE

8 KITACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoxa Konrtpoabubie | IlpakTnueckue Aara unpponbie
Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
! Tb B kabunere pusuku. Tennosoe | bubnnorexa [JOK
nBUKeHHe. Temmeparypa https://m.edsoo.ru/ff0a5256
2 Bnyrpennssa sHeprus 1
3 CriocoObl U3MEHEHUsI BHYTPEHHEH 1 bubnuoreka [IOK
DHEPIruu https://m.edsoo.ru/ff0a540e
4 Buael Tenonepenayu. |
TermmonpoBOJHOCTh
5 KomHBexuis 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5800
6 Visnyaene | bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5530
7 KoanuectBo Tennotsl. EauHUIb! | bubmuoreka [JOK
KOJIMYECTBA TEIIOTHI https://m.edsoo.ru/ff0a5a26
8 VY nenbHas TEMI0EMKOCTh 1
Pacuér xonuuecTBa TEMIOTHI,
9 HE0OX0IMMOTO ISl HAarpeBaHUsI Tea | bubnnoreka [JOK
WIH BBIAEIISIEMOTO UM IIpH https://m.edsoo.ru/ff0a5c60
OXJIAXKICHUU
10 JIaGopatopHas pabota "CpaBHeHue | 1 bubnuoreka [IOK
KOJIMYECTB TEIUIOTHI IIPU CMEIIUBAHUH https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

BO/Ibl Pa3HOM TeMIepaTypsl”

1 Jlaboparopnas padota "Onpenenenue bubnmoreka [JOK
yIEJIbHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a65c0
12 DHeprus TOIIUBA. Y IelbHas TEII0Ta bubnuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a6976
3aKoH COXpaHEHUs U MPEBPAICHUS
13 SHEPTUH BII)\4€X&HPI‘ICCKII)/IX fl TH;nJIOBHx brbmmorexa [TOK
https://m.edsoo.ru/ff0a7088
rporieccax
14 KonTponsnas padora «TerioBbie bubnnorexa [JOK
SIBJICHUSD) https://m.edsoo.ru/ff0a6a98
ArperatHble COCTOSIHHSI BEIIECTBA.
15 [1naBneHue u oTBEpACBaHNE
KPUCTAJUTHIECKUX TEJ
I'paduk nnaBiaeHus U OTBEpACBAHUS
16 KPUCTAJUIMYECKUX TE. Y AebHas bubmorexa LOK
https://m.edsoo.ru/ff0a6bb0
TEIJI0TA IJIABJICHUS
17 Pemtenue 3amay bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7bSa
Hcnapenue. HacpiieHHbIH 1
13 HeHackIeHHbIN nap. [lornonienue bubnuoreka [JOK
SHEPIUU MPU UCTIAPEHUU KUIKOCTH U https://m.edsoo.ru/ff0a71d2
BBbIJICJICHUE €€ MPU KOHJIEHCAllMU I1apa
19 Kunienue. Y aenbHas Temiora bubnuoreka [JOK
napooOpa30BaHMs U KOHJICHCAIIUH. https://m.edsoo.ru/ff0a72fe
bu6mmoreka [JOK
20 Pemenne 3aziay https://m.edsoo.ru/ff0a740c
o1 Brnaxnocts Bo3ayxa. JlaboparopHas bubnunoreka [JOK

pabota "Ormnpenenenue

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
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OTHOCHUTEJILHOM BIAXKHOCTH BO3AyXa"

Pabora ra3a u mapa npu pacHIupeHuu.

bubmuoreka [JOK

22 JIBArarens BHyTPEHHErO0 CTOPAHMS https://m.edsoo.ru/ff0a7628
3 [Taposas typ6una. KI1J] TermoBoro
JIBUTATEIIS
KonTponsnas padora "TemnnoBsie
24 siBIeHUs. VI3MeHeHue arperaTHbix
COCTOSIHUII BemiecTBa"
)5 Dnektpuzarus Ten. [[Ba pona bubnuoreka [JOK
JJIEKTPUUYECKUX 3aPAI0B https://m.edsoo.ru/ff0a7c7c
26 DNEeKTPOCKOI
27 DIIEKTPUYECKOE TOJIE. bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2
)3 JlenuMOocCTh 3JIEKTPUYECKOTO 3apsa. bubnuoreka [IOK
DIIEKTPOH https://m.edsoo.ru/ff0a86ae
29 Crpoenue atoma
30 OOBsICHEHUE AIEKTPUUCCKUX SBICHUI
31 [IpoBoAHMKH, TTOTYIIPOBOHUKH U bubnuoreka [JOK
JIUDJIEKTPUKHA https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKUI TOK, YCIOBUSA €0
cyuectBoBaHus. cTouHUKN
32 3eKTpuueckoro Toka. KonTpoiasHas bubmorexa HOK
https://m.edsoo.ru/ff0a8a0a
paboTa «DnekTpu3anus Tell.
Crpoenue aToMOB»
3 DneKTpruyecKas 1enb U €€ COCTABHbIC
4acTH
34 DNEeKTPUYECKUN TOK B METaIJIaX. bubnunoreka [JOK

JlelicTBUA SIIEKTPUYECKOTO TOKA.

https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
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HanpaBneHHe SJICKTPUYCCKOT'O TOKa

Cuna Toxa. E[[I/IHI/II_UJI CHIJIbI TOKA.

bubmuoreka [JOK

35
Amnepmerp https://m.edsoo.ru/ff0a90cc
Jlaboparopuas padota «COopka
N bubnuorexa [JOK
36 AJIEKTPUYECKON LIENIH U U3MEPEHUE
https://m.edsoo.ru/ff0a95a4
CHUJIBI TOKa»
bubmmoreka [{OK
37 DNeKTpUYECKOE HANpsKEHHUE
https://m.edsoo.ru/ff0a96b2
18 BonbT™meTp. 3aBUCUMOCTH CHIIBI TOKA
OT HAMPSDKCHUS
39 Conpotusnenue. Jlaboparopras bubmuorexa [JOK
pabota «3mepenne HanmpsHKEHUS https://m.edsoo.ru/ff0a9838
40 3akon Oma Jutst yJacTKa 1enu
Pacuér conpoTuBieHns NpoOBOIHUKA.
bu6mmoreka [IOK
41 VY enpHOoe 3IEKTPUYECKOe
https://m.edsoo.ru/ff0a8bd6
CONIPOTHBIICHHE
bub OK
42 Pemrenue 3agau nommorexa I
https://m.edsoo.ru/ff0a%e14
Peocrartsl. JIaboparopHas padoTa
43 «PerynupoBaHue CHJIbl TOKA bubmmorexa [OK
ymp https://m.edsoo.ru/ff0aa738
peocTaTom»
m JlaGopaTtopHas pabdorta "N3mepeHue bubnunoreka [JOK
COIPOTHUBIICHUS TPOBOJHUKA" https://m.edsoo.ru/ff0aa738
45 IlocnegoBaTenpHOE COSIMHEHUE bubmuoreka [JOK
IIPOBOJJHUKOB https://m.edsoo.ru/ff0aa44a
46 [TapannensHoe coeqMHEHNE bubnuoreka [IOK
IIPOBOJIHUKOB https://m.edsoo.ru/ff0aa04e
47 Pewrenue 3aga4 Ha MpUMEHEHUE
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3akoHa OMa JJ1s pa3IuyHOro
COEJIMHEHUS IIPOBOHUKOB

43 O06o001IeH e 10 TEME bubmuoreka [JOK
«DNEKTPUUECKUI TOK» https://m.edsoo.ru/ff0aaaS58
49 PaGoTta 1 MoITHOCTH TOKA bubmorexa HOK
https://m.edsoo.ru/ff0aadle
50 JlabopaTtopHas pabota «3mepenue bubnuorexa [JOK
MOIIIHOCTH U pabOTHI TOKA B JIaMIIE» https://m.edsoo.ru/ff0aaf8a
51 3akon Jxoyns-Jlenma bubmmorexa LOK
https://m.edsoo.ru/ff0ab124
57 Komencarop bu6moreka [IOK
https://m.edsoo.ru/ff0ab3e0
53 Harpesarensasie mpubopsl. Kopotkoe bubnuoreka [IOK
3aMbIKaHUE https://m.edsoo.ru/ff0ab660
54 KonTtponsHas padoTa o tTeme bubnuoreka [IOK
"I[ToCTOSIHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/ff0abd2c
55 MarnauTtHoe mmojie. MarHuTHOE MoJIe bubmuorexa [JOK
NpAMOTO TOKa. MarHuTHbIE JIMHUU https://m.edsoo.ru/ff0abea8
56 MarsuTHO€ 10JIe KaTyIIKH C TOKOM.
DIIEKTPOMAarHuTHlI.
bubmuoreka [JOK
57 IIpuMeHeHne 3EKTPOMarHuTOB
https://m.edsoo.ru/ff0ac3d0
53 IlocTtosiHHBIE MarHUTEL. MarHuTHOE bubnuoreka [JOK
10JI€ NMOCTOSAHHBIX MAarHUTOB https://m.edsoo.ru/ff0acOba
€lCTBME MarHUTHOTO IOJISl HA
59 prBOI[HI/IK C TOKOM. DJIEKTPUYECKUI bubmorexa OK
https://m.edsoo.ru/ff0ac1d2
JBUTATEIb
60 DIEeKTpOABUTATENb MIOCTOSSHHOTO bubnunoreka [JOK
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ToKa. Mcrons3oBanue
3JIEKTPOJBUTATENEH B TEXHUUECKUX
YCTPOWCTBAaX U HAa TPAHCIIOPTE.

https://m.edsoo.ru/ff0ac74a

61 Bcepoccuiickas mpoepouHas padoTa 1 bubamorexa HOK
https://m.edsoo.ru/ff0ac86¢
2 Hcrounuku cBera. Pacnpocrpanenue |
cBeTa
63 OTtpaxxeHue cBeTa. 3aKOH OTPAKEHUS |
cBeTa
64 [Tmockoe 3epkaino 1
65 [Ipenomnenue cBera. 3akoH : bubnuoreka [IOK
NPETOMIIEHUS CBETA https://m.edsoo.ru/ff0acb14
66 JIunzel. OnTuyeckast cuja JIMH3bI 1 Bubnmorexa [IOK
https://m.edsoo.ru/ff0accSe
67 N3obpaxenus, 1aBaeMble JIMH30M. 1 bubnuoreka [IOK
[TocTpoenne n3o0pakeHus B TMH3AX https://m.edsoo.ru/ff0acdc6
68 JlabopaTtopHnas pabota «Ilomydaerue | 1
M300pakeHus IPU MOMOIIM JTUH3bD)
OBIIEE KOJIMYECTBO YACOB I10 68 13

I[TPOTPAMME



https://m.edsoo.ru/ff0ac74a
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9 KIIACC

KosnnyectBo 4yacos DJIeKTPOHHbIE
Jara nudposLIe
Ne n/m Tema ypoka Konrpoabubie | IlpakTuuyeckue op
Bcero H3y4eHusi | oOpa3oBaTebHbIE
padoTsbI padoThI
pecypcsl
BBoanslii nHCTpYyKTaX 110 Th B
1 kaOuHeTe Qu3nku. MaTtepuanbHas 1
tToyka. Cucrema oTcuera.
) Tpaexropus. IIyts. Ilepememenue. 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0ad474
3 Onpenenenre KOOPAUHATHI 1 bubnuoreka [JOK
JIBIDKYIIErOCs Tea. https://m.edsoo.ru/ff0ad19a
[Tepemenienue npu NpsiMOJTMHEHHOM
4 paBHOMEPHOM JIBH>KeHUU. Perenue 1
3a/1a4.
5 I'paduuaeckoe npencraBneHne | bubnuoreka [IOK
JBYKCHHUS https://m.edsoo.ru/ff0ad8d4
Pemrenue 3agau mo reme
6 «I"paduyeckoe mpeacTaBiICHUE 1
JBUKECHUS
Pewrenue 3agau o reme
. bubmuoreka [JOK
7 «PaBHOMEpHOE MPSIMOJIUHENHOE 1
https://m.edsoo.ru/ff0adb18
JBUKEHUEY.
2 [IpssMOIMHENHOE PABHOYCKOPEHHOE |
JBUKEHUE. Y CKOPEHUE.
9 CKopoCTh MPAMOJIMHENHOTO | bubnuoreka [IOK
PaBHOYCKOPEHHOI'O IBIKECHUS. https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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I'padux ckopocTH.

Pemenue 3agau npsimoJiiHENHOE

10
PaBHOYCKOPEHHOE JIBUKEHHUE
1 [Iepemenienue pu NpsMOJIMHEHHOM bubnuorexa [JOK
PaBHOYCKOPEHHOM JBWKECHUHU. https://m.edsoo.ru/ff0ae612
[Iepememenue tena npu
12 il ;I{)MonnHeﬁHOM aB}f)o CKOPEHHOM brbnmorexa [TOK
p P yv p https://m.edsoo.ru/ff0ae72a
JBIKEHUM 0€3 HavaIbHOM CKOPOCTH.
13 I'padmueckuii meTo pereHus 3aaa4y bubnuorexa [JOK
Ha PaBHOYCKOPEHHOE IBIKEHUE. https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha paBHOYCKOPEHHOE bubmuorexa [JOK
MPSIMOJIMHENHOE JIBUKEHHUE. https://m.edsoo.ru/ff0aebbc
Jlaboparopnas pabota Ne 1
paTopiasi p bu6moreka [IOK
15 «MccnengoBanne paBHOYCKOPEHHOTO
. https://m.edsoo.ru/ff0aeca?
JBUKEHHS 0e3 Ha4allbHOM CKOPOCTH.
[ToBTOpeHue u 0000ImIEeHe MaTepraa
16 o Teme «PaBHOMEpHOE 1
PaBHOYCKOPEHHOE IBUKEHUE»
17 KonTtponsHas padorta Ne 1 mo teme bubnuoreka [JOK
«OCHOBBI KHHEMATUKH. https://m.edsoo.ru/ff0aee28
18 OTHOCUTENBLHOCTH ABHIKEHUS. bu6mmoreka [JOK
https://m.edsoo.ru/ff0af738
19 HNuepunanbHble CUCTEMBI OTCUETA. bu6mmoreka [JOK
[TepBeiii 3akoH HeroToHa. AHanus x/p. https://m.edsoo.ru/ff0afa26
20 Bropoit 3akoH HeroTona. bubnuoreka [IOK
https://m.edsoo.ru/ff0af8be
71 Tperuii 3akoH HproTOHA. bubnuoreka [IOK

https://m.edsoo.ru/ff0afb8e
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Pewrenue 3ana4 ¢ npumMeHeHueM

bubmuoreka [JOK

22
3aKkOHOB Hpr0TOHA. https://m.edsoo.ru/ff0at044
2 Pemenue 3agau ¢ npuMeHeHEM
3ak0HOB HproTOHA.
24 CBoOOTHOE TTAJICHHE TEJL. bubnuorexa [JOK
https://m.edsoo.ru/ff0af5{8
)5 Pemrenue 3amay Ha cBOOOIHOE bubmmoreka [IOK
naJicHue Tedl. https://m.edsoo.ru/ff0af33c
26 JIB>xeHue Tesa, OpoIIeHHOTO bubnuoreka [JOK
BEPTUKAIIBHO BBEPX. https://m.edsoo.ru/ff0afe36
7 JIBukeHue Tena, OpoieHHOTo
TOPU30HTAIIBHO.
JlabopaTtopnast pabota No 2
bu6moreka [IOK
28 «M3mepenne yCKOpeHHs: CBOOOTHOTO
https://m.edsoo.ru/ff0b02b4
MaJICHUS.
3aKOH BCEMHUPHOTO TATOTEHHUSL.
bu6mmoreka [IOK
29 Pemenue 3aga4 Ha 3aKOH BCEMUPHOTO
https://m.edsoo.ru/ff0b0408
TATOTEHUS.
30 YckopeHnue cBOOOIHOTO TaJCHUS Ha bubnuoreka [JOK
3emute U Ipyrux HeOECHBIX TeIax. https://m.edsoo.ru/ff0b06ec
[IpsimonuHelHOE U KPUBOJIMHEUHOE
31 JBIDKEHHE. /IBIDKEHHE Tea Mo bubnuoreka [JOK
OKPY’KHOCTH C IIOCTOSIHHOH 110 https://m.edsoo.ru/ff0b07fa
MOJIYJII0 CKOPOCTBIO.
30 HckyccTBeHHbBIE CITYTHUKN 3€MJIN. bubnuoreka [IOK
https://m.edsoo.ru/ff0b096¢
3 Nmnynbce Tena. 3aKkoH coXpaHEHUs

HUMITYJIbCA. PeakTuBHOE ABMKEHUE.
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PakeTtnl.

34

Pewrenue 3a1a4 Ha 3aKOH COXpaHEHUS
HAMITYJIBCA.

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0a84

35

Mexannueckasi paboTa 1 MOITHOCTb.
Kunernueckas u noteHuManbHas
SHepruu. BeIBOJI 3aKOHA COXPAHEHUS
ITOJTHOW MEXaHUYECKOMN DHEPTUN.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0bOdb8

36

Pemrenne 3aga4 Ha TeMy TMHAMHUKH,
MEXaHUYECKOH pabOoThl U COXpaHEHUSI
MTOJTHOW MEXaHUYECKON YHEPTUN.

37

O0o001enue, cucTeMaTH3anus U
KOPPEKIUSI 3HAHUW 00YJarOIINXCS 110
TEMEC JTUHAMUKHU.

38

KonTtponsHas padota Ne 2 o teme
«OCHOBBI IUHAMHKH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0c32

39

KonebarensHoE nBMXKEHHE.
CBo0OoaubIe KOoJIeOaHus.
KonebarenbHble cucTeMbl. AHAIN3
K/p.

40

Bennuunnel, XapakTepu3yromnme
KoebaTeIbHOE IBHKEHHE.
OO6cyx1eHre BOIpOCoOB 3aueTa.
Pemenue 3amau.

bubmuoreka [JOK
https://m.edsoo.ru/ffOb12fe

41

Jlaboparopnas pabota Ne3
«HccnenoBanue 3aBUCUMOCTH
MepHoJia ¥ YaCTOThI CBOOOTHBIX
KoJieOaHU HUTSIHOTO MasiTHUKA OT
€ro JJTUHBD.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
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https://m.edsoo.ru/ff0b1858

42

I"apmonmndeckue KoaedaHusl.
3aryxaromue KojaeoaHusl.
Boinyxnenssie konebanus. Pezonasc.
Pemenue 3agau.

bubmuoreka [JOK
https://m.edsoo.ru/ff0b20f0

43

3aryxaromue KojaeOaHusl.
Boinyxnennsie konebanus. Pesonanc.
Pemrenne 3anau.

44

O0006111eH1E, CUCTEMATH3ALHS U
KOPPEKIUS 3HAHUU 00YJarOIINXCS 110
MCXaHNYCCKUM KOJ'Ie6aHI/I$IM.

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

45

PacnipocTpanenue xonebanuii B
cpene. Bonuel. [IpoaonbHbie u
nonepeqHHe BOJIHBI

46

Jnuna BosiHbl. CKOPOCTh
pacnpocTpaHeHus BoJiHbL. Pemenue
3a/ad.

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

47

Hctounuku 3ByKa. 3ByKOBbBIE
koJiebanus. BeicoTa, TeMOp u
I'POMKOCTb 3BYKA.

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

48

PacnpocTpanenue 3Byka. 3ByKOBbIE
BOJIHBL. OTpakeHHE 3ByKa. IXO.
3BYKOBOM PE30HAHC.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2 1fe

49

Pemenne 3agau. O6o0OmIEHNE,
CHUCTEMAaTH3alMs U KOPPEKIIHS 3HAHUH
oOyyaronuxcs no MEXaHu4eCKUM
KOJICOAHHSIM U BOJIHAM, 3BYKY.
[ToaroToBka K K/p.

50

KonTtponpHast padota Ne 3 o teme



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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https://m.edsoo.ru/ff0b197a
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«MexaHn4YecKHe KoJieOaHUs U BOJIHBI,
3BYK».

MarunuTHO€ 1oJie U ero rpaduyeckoe

51
n3o0pakeHue. AHamu3 K/p.
Hamnpanenue Toka 1 HarpaBieHUE
52 JINHUHM €r0 MarHUTHOTO MOJIS.
[IpaBuiio npaBoit pykH.
O6HapyxeHrue MarHuTHOTO TIOJISI 110
N . bubnuoreka [JOK
53 €ro JeWCTBUIO HA AIIEKTPUUYECKUH TOK.
N https://m.edsoo.ru/ff0b23ca
Cuna Amniepa. IIpaBumo neBoit pyku.
Pemenue 3aga4 Ha onpeneneHue
54 HampaBJICHUS JUHUI MarHUTHOTO bubmorexa OK
P https://m.edsoo.ru/ffOb25f0
MOJIA U CWJIBI AMIiepa.
55 WNHaykuys MarHUTHOTO TMOJIS.
MarHuTHBIN TTOTOK.
56 SIBrIeHME ANEKTPOMArHUTHOM bubnuoreka [IOK
WHIYKIHU. https://m.edsoo.ru/ff0b2abe
57 HamnpaBneHnne WHIyKIIMOHHOTO TOKa.
[IpaBuno Jlenna.
JlaGopaTtopnast pabota No4
bu6mmoreka [JOK
58 «M3yueHue siBIeHUS
. https://m.edsoo.ru/ff0b2fe6
3NIEKTPOMArHUTHON MHYKIIUW.
59 SIBiIeHME CAaMOMHIYKIIUY. bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6¢
[Tonyyenue u nepenaya nepeMEHHOTO
60 AIEKTPUYECKOTO TOKA.
Tpancdopmarop.
61 DIEeKTPOMarHuTHOE MOJIE. bubnunoreka [JOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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DNeKTpOMarHuTHbIE BOJIHBL. Pemienue

https://m.edsoo.ru/ff0b31d0

3a7a4
& Pemenue 3amau mo reme bu6mmoreka [IOK
«DNIEKTPOMAarHUTHbIE BOJIHbBI» https://m.edsoo.ru/ff0b3658
63 [IIkaJia 37€KTPOMarHUTHBIX BOJIH. bubnuorexa [JOK
https://m.edsoo.ru/ff0b38c4
64 [IIkaJia 3€KTPOMarHUTHBIX BOJIH. bubnuorexa [JOK
https://m.edsoo.ru/ffO0b3aea
65 Konebarenbublit koHTYp. [IprHIMIIBI bubnuorexa [JOK
PanvoCB3U U TEIECBUCHUS. https://m.edsoo.ru/ff0b3c5c
66 DneKTpoMarHuTHasl MPUpPOJa CBETA.
6 [Ipenomnenue ceeta. Gusndeckuit
! CMBICIT TTIOKA3aTelIsl MPEJTOMIICHHS.
63 Hucnepcus cBeta. L{Bera Ten. bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3f2c
TuIbI ONTUYECKUX CIEKTPOB.
69 [TpoucxoxaeHue TMHENYATHIX bubmmorexa LOK
https://m.edsoo.ru/ff0b444a
CIIEKTpPOB.
70 [Tornomenue u ucnyckaHue cBeTa bubnuoreka [JOK
aTOMamHu. https://m.edsoo.ru/ff0b4206
71 Permrenue 3agau bu6mmoreka [JOK
https://m.edsoo.ru/ffOcOa7e
Jlaboparopnas pabota Ne5 BuGmiorexa LOK
72 «HaOronenue CIuIomHoro u
. https://m.edsoo.ru/ff0b4684
JIMHEWYA0TO CIIEKTPOBY»
Pemenne 3amau. O0o0OmIEHE,
73 CUCTEMaTHu3alus U KOPPEKIUs 3HAHUI

oOyuaromuxcs. Iloaroroska k k/p.
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74 KonTtponsnas padota Ne4 mo bubmuoreka [IOK
TeMe «DJIEKTPOMATHUTHOE TIOJIE». https://m.edsoo.ru/ff0c0f4c
75 PamgmoaxktuBHOCTE. ONEBIT bu6mmoreka [IOK
Pesepdopna. Ananus x/p. https://m.edsoo.ru/ff0c0e2a
76 Monenu aromoB TomcoHna u
Pesepdopna.
77 PannoaktuBHBIE NpeBpanieHus bubnnorexa [JOK
aTOMHBIX SIEP. https://m.edsoo.ru/ff0c12a8
73 DKCNEePUMEHTATBHBIE METO/IBI
WCCTIe0BaHUS YACTHII.
79 OTKpBITHE TPOTOHA ¥ HEUTPOHA. bubmuorexa [JOK
PannoaktuBHBIE peBpanieHus https://m.edsoo.ru/ffOc144c
20 CocTtaB aTOMHOTO sijpa. AaepHeie bu6moreka [IOK
CHJIBL. https://m.edsoo.ru/ff0c1550
Pemenue 3agauy «CoctaB aTOMHOTO
bu6moreka [IOK
81 anpa. MaccoBoe 4ucio. 3apsiaoBoe
https://m.edsoo.ru/ff0c1672
YHUCIION
2 N3otomnbl. Anbda- u 6era- pacman. bubnuoreka [JOK
[IpaBuno cmenienus. Pemenue 3anay. https://m.edsoo.ru/ff0c18ac
23 DHeprus cBs3u saapa. edekr macc. bubmuoreka [JOK
https://m.edsoo.ru/ffOclal4
JlaGopaTtopnas pabota Ne 5
PaTopHat p bubmuoreka [JOK
84 «M3ydeHne TpEeKOB 3apsHKEHHBIX
https://m.edsoo.ru/ffOc1b4a
YaCTHI] TI0 TOTOBBIM (poTorpadusimy.
25 Henenue siaep ypana. Llennas
peakuus.
26 PagnoaktuBHOCTE. ONBIT bu6mmoreka [JOK

Pesepdopna. Ananus x/p.

https://m.edsoo.ru/ff0c2126
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3aKkoH PaAOAKTUBHOTI'O pacriaga

bubmuoreka [JOK

87 https://m.edsoo.ru/ff0c1c58
28 Pemenue 3agau mo teme «3akoH bu6mmoreka [{OK
paavoaKkTUBHOIO pacriaga https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amau o teme «3akoH
PaIMOaKTUBHOIO PACIIaia
Anepusbiit peaxtop. [IpeoOpazoBanue
90 BHYTPEHHEHN YHEPrUU aTOMHBIX SIEP B bubnnorexa [JOK
ANEKTPUYECKYIO PHEPTUI0. ATOMHAs https://m.edsoo.ru/ffOc1e88
SHEPTeTHKA.
91 buonorndeckoe neiicTBrUe paauaiy.
TepMosiiepHas peaxuus.
Pemenne 3agau. O6o0meHue,
92 CUCTEMaTH3alus U KOPPEKIUs 3HAHUN Bubnmorexa [IOK
https://m.edsoo.ru/ff0c223e
obOyvaromuxcs. [lonroroBka x k/p.
93 KonTtponsHas padota Ne 5 mo teme
«CTpoeHHe aToMa U aTOMHOTO SIAPay.
94 Pacnpenenenue TeM npoeKTHOM bubnuoreka [JOK
paboThl https://m.edsoo.ru/ff0c245a
95 CocTaB, CTpOEHHUE U MPOUCXOXKICHUE bubnuoreka [JOK
COJIHEUHOM CUCTEMBI. https://m.edsoo.ru/ff0c2572
96 bonbimme nnanersr ConHeuyHoM bubnuoreka [JOK
CHUCTEMBL. https://m.edsoo.ru/ff0c2a22
97 Mausbie Tena CoJIHEYHOM CUCTEMBI. bubmuoreka [JOK
https://m.edsoo.ru/ff0c2b30
08 Crpoenue, 3myyeHus U 3BOIIOLHUS bubnunoreka [JOK
CouH1Ia ¥ 3BE3]I. https://m.edsoo.ru/ff0c2c52
99 CtpoeHue u 3BOJIIOIUS BCEJIEHHOM. bubnuoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

https://m.edsoo.ru/ff0c2d6a

100 CocraB, CTpOCHHUE U MPOUCXOKICHUE | bubnmoreka [JOK
ConHeYHOM CUCTEMBI. https://m.edsoo.ru/ff0c2e82

101 CocraB, CTpOCHHUE U MPOUCXOKICHUE | | bubnuorexa [JOK
ConHeYHOM CUCTEMBI. https://m.edsoo.ru/ff0c3044
O06o0maromuii ypok mo Kypcy

102 1
¢uzuku 9 knacca

OBIIEE KOJIMYECTBO YACOB I10 102 15

[TPOTPAMME



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

Pabouas nporpamma npeaHazHadeHa Ajisl opraHu3anuu npouecca ooyyenus mo YMK :
A. B. IIépbimkun. ®u3nka 7 Kiacc:
o YueOHux/A.B. II€psimkun.- 9-e¢ uza.,nepepad. — M.: Ipoda, 2019
o Meroanueckoe nocodue k yueOuuky A. B. [1éprikuna /H.B. @unonosuu. — M.: IIpoda, 2015
o Coopnuk 3ana4 no gusuke. 7-9 knaccol. K yue6nuky [lepoimkuna A.B.

Terpans g nabopaTopHbix padbot. ABTopsl/coctaButenu: Gunonosud H. B., Bockansin A. I'. U3narensctBo: Jdpoda,
2018

A. B. IIépbimkun. ®u3nka 8 kiacc:
o Yueonux/A.B. II€ppiikun.- 6-e uzf.,crepeotun. — M.: JIpoda, 2018
o Metonuueckoe nmocobue k yueOHuky A. B. I1€primkuna /H.B. ®unonosuu. — M.: Jlpoda, 2015

o CoOopnuk 3ama4 no ¢pusuke. 7-9 knaccel. K yueonuky Ilepeimkuna A.B. "®usuka. 7 kinacc", "®uzuka. 8
knacc", "dusnka. 9 knacc",2015

o Terpanp mis nabopaTtopHsix padot. ABTopbl/coctaButenn: ®mnonosud H.B., Bockansun A.T.
WznarenscTBo: [Ipoda, 2018

A. B. Ilépbiikun, E. M. I'ytHuk. ®usuka 9 kiacc
o Yueonux/A.B. [Iépeimkun.- 5-e u3g.,crepeotun. — M.: JIpoda, 2018
o Meroanueckoe mocodue k yueonuky A. B. [Iépeimkuna /H.B. ®unonosuy. — M.: [Ipoda, 2015.
o Coopnuk 3amau o gusuke. 7-9 knaccol. K yue6nuky [lepsimkuna A.B.

o Tetpanp mst mabopatopHbIx padot. ABTOphl/coctaButenu: @unonosud H. B., Bockansa A. T'.
MNznatensctBOo: dpoda, 2018






