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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTIO 0OIIEro o00pa3oBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUU K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAlOIIMXCS W OpPraHU3alUI0 H3yYEHHUS
(Gu3MKU Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzaunuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUsl.

[Iporpamma no usuke ycraHaBIMBAET pacnpeaeieHrne yueOHoro Marepraa
no rogaMm o0y4yeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSl MPEIMETHOTO COJEpKAHUS U
yuéTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYatoIMXCsl.

[Iporpamma 1o ¢usmnke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®uszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TOCKOJBbKY (HU3MdYecKkue 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, Ouosorued, acrpoHomued u QGU3HIECKOU
reorpagued, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosnee sICHble O0O0paslbl MPUMEHEHUS HAy4YHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7a4d (pu3MUecKoro oOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TPEIIOJAraeT OBJAJCHHUE
CIIEIYIOUIMMU KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e HAYYHO OOBSCHSITDH SIBICHUS;

e OLICHUBATh U TOHUMATh OCOOEHHOCTH HaAYYHOT'O HCCIIEJOBaHUS;

e UIHTEPIIPETUPOBATH JTAHHBIE u UCII0JIb30BaTh Hay4HbIC
JIOKa3aTeIbCTBA JIJISl TOTYUYEHHUS BHIBOIOB.

Hemun wusyuenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Pocculickoit ®exaepanuu, pealn3yrOUUX
OCHOBHBIE  00I1I€00pa30BaTEbHbIE IPOTPAMMBbI, YTBEPKIEHHOH pEIICHHEM
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Konnerun Munucrepctsa npocseiienus Poccutickoit denepanuu (mpoTokon ot 3
nexadps 2019 r. Ne [1K4BH).

Ieaun nzyyenus pusuku:

e IpUOOpPETEHNE HMHTEpEca M CTpEeMJIEHUS OOydaloluXcsi K HaydYHOMY
U3YUYEHUIO TPHUPOJBI, Pa3BUTUE HUX HWHTEIUIEKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTE;

e Pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJI€ MO3HaHUs U (HOPMUPOBAHUE
UCCJIEIOBATEIBCKOTO OTHOIIECHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e popMHpOBaHE HAYYHOTO MUPOBO33PEHHUS KaK pPe3ysibTaTa U3YyUEHUs OCHOB
CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

e popMHpOBaHKUE TPEACTABICHUM O pPOIU (PUBUKU [JIs1 PA3BUTHUS JAPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TNPEACTAaBIEHUA O  BO3MOXKHBIX  chepax  Oynyueit
npodecCHoHaTBLHON NIeSITEIIBHOCTH, CBA3AHHON ¢ (PM3MKOM, MOATOTOBKA K
naabHeneMy oOy4eHHI0 B ’TOM HaIlpaBJICHUH.

JlocTimkeHue 3TUX IIeJiel MmporpaMMmbl 1O (PU3MKEe HAa ypOBHE OCHOBHOTO

o01rero 00pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIEAYIOIUX 3a4a4:

o IpUOOpETEHNE 3HAHUW O  JUCKPETHOM  CTPOCHMHM  BEIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJEKTPUUYECKHX, MATCHUTHBIX U KBAHTOBBIX
SBJICHUSX;

e IPUOOPETEHNE YMEHUI OMUCHIBATH M OOBICHATH (DU3UUECKHUE SIBICHUS C
UCITOJIb30BAHUEM ITOJIYUYEHHBIX 3HAHU;

e OCBOGHHE METOJOB PpEIICHUS MPOCTEHIIMX PpACUETHBIX 3adad C
UCIIOJIb30BAHUEM bu3nIecKux MOJENEH, TBOPYECKUX U
PaKTUKOOPUEHTUPOBAHHBIX 33/a4Y;

e Pa3BUTHE YMEHUU HAONIOAATh NMPUPOJHBIC SIBICHUS W BBINOJHATH OIBITHI,
nabopaTopHble  pabOTBl W  OKCIEPUMEHTAJIbHBIE HMCCIENOBAaHUSA C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

e OCBOCHHE TPHUEMOB PabOThl ¢ MHbOpManme (U3HNIECKOro COJep KaHMs,
BKJIOUast UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHHSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHUE NH(POPMAIINH;

e 3HAKOMCTBO €O chepaMu TPoPheCCHOHATILHON JIeATEIBHOCTH, CBI3aHHBIMH C
¢u3uKO, W COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAaHHBIMH  Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HEZEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Heleo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepedyeHb Ja00paTOpHBIX padoT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JeIacT BHIOOP MPOBEACHUS
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7a00paTOpHBIX PabOT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
o0y4Jaromuxcs, COUCKa PKCIEPUMEHTANBHBIX 3aJaHUi, MpejiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOT'0 3K3aM€EHa 10 (PU3UKE.
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COAEPKXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupoze. SIBinenHus npupoapl. PU3NUYECKUE SBICHHUS:
MEXaHWYECKUE, TEMIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BennuyuH. Dusmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHULL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM H3Y4alOT MPUPOJY.
EcTecTBeHHOHAYUYHBIM METOJ] MO3HAHUsS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabonaemMoro sBieHus. Onucanue GU3NYECKUX SIBIEHUN C TOMOLIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIE, DJIEKTPUYECKHWE, MAarHUTHbIE, CBETOBBIC
SIBIICHUSL.

2. Puznyeckue MpuOOpHl U IpOoLEAypa MPSMBIX W3MEPEHHUI aHAJIOrOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OnpeneneHue UEHBI IeJICHUS IIKaJIbl U3MEPUTEIHLHOTO MpUdopa.

2. I3mepenune paccTOssHUM.

3. U3mepenne 00bEMa KUIKOCTH U TBEPIIOTO Tea.

4. OnpeiesieHre pa3MepoB MAJIbIX TEJL.

5. U3mepenne Ttemmeparypbl NpU NOMOIIM >KUAKOCTHOIO TEPMOMETpa U
JaTYrKa TEMIEPATypPhl.

6. [IpoBeneHne wucciienoBaHusl MO MPOBEPKE THUIIOTE3bl: NAIBHOCTH MOJETA
HIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIle BHICOTA
ycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BellecTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,

JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBfA3b CKOPOCTH JIBHJKEHHSI YacTUL C
Temmeparypoil. bpoyHoBckoe aBmwkenue, nuddysusa. BzaumopeiicTBue uactuil
BEILIECTBA: IPUTSYKEHUE U OTTAIIKMBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ta30B, KUJIKOCTEM M TBEPIBIX
(kpuCcTAIIMYECKUX) Tell. B3auMocCBs3b MeXay CBOMCTBAaMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpavuu.

1. HabGnronenrue OpOyHOBCKOTO JIBUYKEHUSI.
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2. HaGmonenue nuddysun.
3. HabGmronenue SBJICHU, OOBSICHSIOIITUXCS MPUTSHKEHUEM Wi
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophule padomot u onvimot.

1. OueHka JauamMeTrpa aroMa METOJAOM  PsiIoB  (C  MCIOJIb30BaHUEM

dotorpaduii).
2. OnbITHI IO HAOJIIOACHUIO TETNIOBOTO PACIIUPEHHUSI Ta30B.
3. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTIKCHUS.
Paznen 3. JIBu:keHHe U B3aMMO/IECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsii CKOpOCTh MPU HEPABHOMEPHOM JABMXKEHUH. Pacu€Tr mytu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tesl Kak MNpUYMHA
U3MEHEHUSI CKOPOCTHM JBMXKEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
IInoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BelecTna.
Cuna kak XapakTepuCTHKa B3auMojieicTBusl Ten. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TsokecTd. Cuiia TSKeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHomelcTByromas cui. Cuna TpeHHUs.
TpeHue CKoapXkeHNs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HabmoieHre MeXaHU4eCcKOTo ABUKEHUS Tela.
2. I3mepenune cKopoCcTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaGmronenue siBieHus] HHEPIIUU.
4. HabmroieHue n3MeHEeHHsI CKOPOCTH TIPH B3aMMOJICHCTBUU TEIl.
5. CpaBHEHHE Macc 10 B3aUMOJAECHCTBUIO TEN.
6. Cl10’kK€HHE CHJI, HAITPABJICHHBIX O OJTHOM MPSIMOM.
Jlabopamopnuie pabomot u onvimol.
1. OnpeneneHne CKOPOCTH PaBHOMEPHOTO JABUKEHHUS (IIapuKa B >KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIISA U TaK Jajee).

2. OnpenieneHrue CpeaHEd CKOPOCTU CKOJbXKEHUs OpycKa WM IIapuKa I10
HAKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHne MIOTHOCTU TBEPJOTO Tea.

4. OTBITEI, JTEMOHCTPHUPYIONINE 3aBHCHUMOCTh pacTsokeHus (nedopmarun)
NPY>KUHBI OT IPUIIOKEHHON CUJIBI.

5. OnbITBHI, IEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHUJIbI TPEHUSI CKOJIBXKEHHUS OT
BECa TEJa U XapakTepa CONPUKACAOIIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKHUAKOCTEH U ra3oB.
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Hanenune. CriocoObl yMEHBILIECHUS U YBEIUYECHUS aBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBliCHUSI Taza OT 00bEma, Temmeparyphl. llepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaIllUHbl. 3aBUCUMOCTb JABJIEHUS XUJIKOCTH OT TriayOuHbl. ['mapocraTuueckuit
napagokc. CooOmaromuecs: cocybl. [ uapaBinyeckue MeXaHu3Mbl.

AtMmocdepa 3emun u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenue atmocdepHOro
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 1151 u3MepeHus aTMOchHEepHOTO JIaBICHUS.

JlelicTBrE XUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEJO. BuITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jemoncmpayuu.

1. 3aBUCUMOCTb JABJICHUS ra3a OT TEMIIEPATYPHI.

2. [lepenava naBIeHUS KUJKOCTHIO U Fa30M.

3. CooOmaromuecs Cocybl.

4. I'uapaBauyecKui mnpecc.

5. [IposiBiienre necTBUst aTMOCHEPHOTO JaBIICHHUS.

6. 3aBUCHMOCTh BBITAJIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH Teja
Y IUIOTHOCTH JKUJIKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM JKHIKOCTH.

8. YciioBre TUIaBaHUs TEN: MJIABAHUE WJIU MOTPYKEHHUE TE B 3aBUCUMOCTHU OT
COOTHOUIEHHUS MIIOTHOCTEN TENa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. UccnenoBaHue 3aBUCHUMOCTH BECa Tejla B BOJAE OT 00bEMa MOrpyKEHHOU B
AKUJKOCTh YaCTHU Tea.

2. OnpeneneHue  BBHITAJIKMBAIOIIEH  CHJIBI, JICMCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. [IpoBepKka HE3aBUCHUMOCTH BBITAIIKWBAIOIICH CUJIbI, JEUCTBYIOIIECH Ha TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnBITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAIKMBAIOLIEH  CHJIBI,
NEUCTBYIOIIEN HA TEIO0 B KUIKOCTH, OT OOBEMA MOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCcTpynpoBanue apeomerpa WIM  KOHCTPYMPOBAaHUE  JIOAKH U
OIpEeAEIICHUE €€ TPY30NOABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTb. DHEpPrusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHune npaBuUiia paBHOBECUs pblyara K OJIOKY.
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«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckas W NOTEHIUMAIbHAs DJHEPIUs.
IIpeBpamieHne 0THOTO BHIa MEXaHUYECKOW DHEPTUM B IPYTOM. 3aKOH COXPAaHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. [Ipumepsl IpOCTBIX MEXaHU3MOB.

Jlabopamophuie padomot u onvimot.

1. Onpenenenue paboThl CUIIBI TPEHUS MPU PABHOMEPHOM JBH)KEHUHU TeJla 10

TOPU30HTAJIBHOM ITOBEPXHOCTH.
2. MccnenoBanue ycioBUNM paBHOBECUS pblyara.
3. U3mepenune KIIJ[ HaKIIOHHO# MIJIOCKOCTH.

4. I3yyeHue 3aKko0Ha COXpPaHEHUS] MEXaHUYECKON SHEPTUH.
8 KIIACC

Paznen 6. TeruioBble siBIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKyJl. OmNbIThbl, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJIIPHOKMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPIBIX TEJI HAa OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KHHETHYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH JHEPruu:
TeIIonepeaya u COBEpILICHUE paboTHI. Buas TEIUIONEepeIauH:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTYYEHHUE.

KomngectBo Temnorel. YaenpHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTANIMYECKUX BEIIECTB. YJENbHAsg TEIUIOTA ILJIABJICHUS.
[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue. Kunenue. YiaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTk Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHMUSL.

[Mpunuunsl padotel TernoBbix ABurateneit KIIJ TermmoBoro nBurarens.
TermnoBkie IBUTATENIM U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIIECHUS SHEPTUHU B TEIIOBBIX ITPOIIECCaX.

Jemoncmpauuu.

1. Habnronenre OpoOyHOBCKOTO JIBUYKEHUSI.
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2. HaGmonenue nuddysun.

3. HabGnronenue siBneHui cCMauyMBaHUsI M KalMMJUISPHBIX SIBICHUM.

4. HabnroieHue TemaoBOTO pacuIupeHus Tell.

5. I3MeHeHHne naBjieHusl raza Mmpu HU3MEHEHHM O00bEMa M HarpeBaHUM WIIU

OXJIQXKICHUHU.

6. [I[paBuna u3aMepeHus: TeMIepaTypsl.

7. Buael Temionepenayu.

8. OxJIa)KJIeHUe TIPU COBEPIICHUH pabOTBHI.

9. HarpeBanue nipu coBepiieHUN padOThl BHEIITHUMU CUJIAMH.

10. CpaBHEHHE TEMJIOEMKOCTEN pa3IUYHBIX BEIIECTB.

11. HabGmroneHune KumneHusl.

12. HabGmroieHre mocTosTHCTBA TeMIIEpaTyphl IPH TUIABJICHUH.

13. Mozienu TeIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padbomot u onvimot.

1. ONBITBHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKCHHUS.

2. OnBITHI O BRIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COIM MJIU caxapa.

3. OnBITH 10 HAOJIOJACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, XKUJIKOCTEH HU

TBEPABIX TEI.

4. OmnipesienieHre 1aBJieHUs BO3/lyXa B OaJUIOHE HITPHUIIA.

5. OnbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTH [IaBICHUS BO3JyXa OT €ro

00BbEMa 1 HATPEeBAHMS WIIA OXJIAKICHHUS.

6. [IpoBepka runoTe3bl IMHEWHON 3aBUCUMOCTH JITUHBI CTOJIOMKA JKUJIKOCTH B

TEPMOMETPUYECKOI TPYOKE OT TeMIiepaTyphl.
7. Habmronenne wu3MEHEHHs] BHYTPEHHEW DJHEPrUM Tela B pe3ysbTare
TEIUIoNepe aun U paboThl BHEIIHUX CHUII.

8. UccnenoBanne sBieHHUS TEIJIOOOMEHAa TPH CMEIIMBAHUMU XOJOJHOH W

ropsiueu BOJIBI.

9. OnpeneneHne  KOJWYECTBA  TEIUIOTHL,  IMOJYYEHHOIO  BOJOM  Ipu

TEIUI0O0OMEHE C HArPEThIM METAJUTHUECKUM IIUITHHIPOM.

10. OnpenenieHre yaeabHON TEMI0EMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca UCHapeHusl.

12. OnpenesieHre OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

13. OnpenenieHre yaeabHON TEII0THI IJIABJICHHUS JIbJA.

Pa3znen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHUS.

Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TET OT BEJIMYUHBI 3aPS0B U PACCTOSHUS MEXKIY TEIaMu).

Onekrpuueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULMHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).


https://aram.uralschool.ru/
mailto:aramschool@mail.ru

Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOIHMKM W  JHMDJIEKTPUKU. 3aKOH  COXPaHEHHS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUIKOCTAX U ra3ax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
st ydactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora w MoOmHOCTH dJEeKTpUYECKOro Toka. 3akoH Jxoymns—JIeHna.
DneKTpuuecKue 1enu U MOTpeOUTeNn IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTossHHbIe ~ MarHuTH.  B3auMoneicTBHE  TOCTOSIHHBIX ~ MAarHHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TOJIE€  DJIEKTPUYECKOro Toka. [lpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lCHOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aekTpoMariuTHOW uHAYyKMU. [IpaBuno Jlenua.

DneKTporeHepaTop. CriocoObt MOJTyYEHHUS ANEKTPUYECKOU DHEPTHUH.
DNEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX UCTOYHUKAX SHEPTUH.
Jemoncmpayuu.

1. DNeKTpU3aLus Ted.

2. JIBa poza 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEI.
3. YCTpOUCTBO U JEUCTBUE IJIEKTPOCKOIA.

4. DNEKTPOCTATUYECKAS] UHIYKLIHUS.

5. 3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

6. [I[pOBOTHUKH U JUAIIEKTPUKH.

7. MoaenupoBaHHU€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJIS.

8. ICTOYHMKM MTOCTOSSHHOTO TOKA.

9. JIeCTBUS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJKOCTH.

11. I'a30BbIN pa3ps.

12. I3mepeHne Cuibpl TOKa aMIIEpMETPOM.

13. I3mMepeHune 3JIEKTPUUECKOr0 HAMPS)KEHUS BOJIBTMETPOM.

14. Peoctar u MarasuH CONPOTHUBIICHUN.

15. B3anMo1€eICTBUE MTOCTOSHHBIX MarHUTOB.

16. MoaenupoBaHHe HEBO3MOKHOCTH Pa3/IeJICHUS MMOJKOCOB MArHUTA.
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17. MoaenupoBaHHE MarHUTHBIX MOJIEN MOCTOSHHBIX MArHUTOB.

18. OnbIT DpcTena.

19. MarHuTHoOE MoJie TOKa. DNEKTPOMArHuT.

20. /lericTBME MAarHUTHOTO I0OJI HA IIPOBOJAHUK C TOKOM.

21. DIIEKTPOABUTATEIIb TOCTOSTHHOTO TOKA.

22. UccnienoBanue sIBICHUS SJIEKTPOMArHUTHON MHIYKIIUH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTh HANpPaBJICHUSI HHAYKUMOHHOTO TOKa OT YCIOBHHM €ro
BO3HUKHOBEHMUS.

25. DJIEKTPOT€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnule padbomot u onvimot.

1. OnpITEI  TI0  HAOJIOACHUIO JJIEKTPU3AIMU Tel UHIAYKIUEH | Tpu
COIIPUKOCHOBEHUH.

N

. UccnenoBanue AEHUCTBUS DJIEKTPUYECKOTO TOJISI HAa TMPOBOJHUKA U
TADTICKTPUKHU.

3. COopka 1 mpoBepKa padOThI JIEKTPUYECKOMN 1IEMU MOCTOSHHOTO TOKA.

4. I3MepeHne U perylnupoBaHUE CUIIbI TOKA.

5. I3Mepenune u peryaupoBaHUE HAMPSIKEHHUS.

6. ccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, HIYIIETO 4Y€pe3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

7. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TMOMEPEUYHOIO
CEYEHUs U MaTepHaa.

8. IIpoBepka mpaBuiia CJIOXEHHS HAINPSHKEHUM TMPU TOCJIEIOBATECIBHOM

COEIMHEHNHU JIBYX PE3UCTOPOB.
.IlpoBepka mpaBuia [ CHJIbI TOKa MpPHU MapajUIeIbHOM COEIUHEHHU
PE3UCTOPOB.

10. Onpeenienre padoThl IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11. OnpenesnieHHe MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pe3ucTope.

12. MccnenoBanre 3aBUCHUMOCTH CWJIBI TOKA, MIYLIErO0 YEPE3 JAMIIOYKY, OT
HaIpsSKEHUS HA HEW.

13. Onpenenennie KII/] HarpeBarensi.

14. MccnemoBaHre MarHUTHOTO B3aMMOJIEMCTBUS MIOCTOSIHHBIX MarHUTOB.

15. I3yueHnne MarHuTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB TIPU X 00bETMHEHNUN
Y pa3AeeHUH.

16. MccnemoBanue IEUCTBHS DIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

Vo]
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17. ONBITBI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA C TOKOM M MarHura OT CUJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. I3yueHnue nelcTBUs MarHUTHOTO I10JIA Ha IPOBOJAHUK C TOKOM.

19. KoHcTpyHnpoBaHue u u3ydeHue paboThl AJIEKTPOABUTATEIS.

20. I3mepenne KIIJ[ anekTpoaBUraTenbHON YCTaHOBKHU.

21. OnpITBI IO HCCIIEOBAHUIO SIBJICHHUS DJIEKTPOMATHUTHOW WHIYKIUU:
VICCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€TaA.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOTO JIBUXKEHHUS. PaBHOMEpHOE NPSIMOJUHEHHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsas 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsMoOJiuHEWHOe nBmkeHHe. CBOOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMkKEHHE MO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuHeliHas u yriioBas CKOpocTH. LIeHTpocTpeMHUTENBHOE YCKOPEHHUE.

[Tepsbiii 3akoH HbtotoHa. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHUI CyNIEepIIO3UIMHU CUJL.

Cuna ynpyroctu. 3akoH 'yka. Cuiia TpeHHUS: cujla TPEHUS CKOJIBKEHUS, CUIIa
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuiia TSXKeCTH M 3aKOH BCEMHPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJHOTO
nageHus. JBmxkenue mianer BOokpyr Comnnua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOYkH. AOCoNOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue ummynsca. UMmnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCa. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTa M MOIIHOCTh. PaboTa cuil TSXECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEPruu U padbothl. [loTeHIMaNbHAs SHEPTHUS TeNa, TOJIHIATOTO HaJ
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHUS MEXaHMYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HabmoieHre MeXaHMYEeCKOTO JIBIKCHHS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCYETa.
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.CpaBHEHME NIyT€ W TPACKTOPHUM ABMIKEHHMS OJHOTO M TOrO XKE Tena
OTHOCHUTEJIBHO PAa3HbIX TEJ OTCUETA.

. I3Mepenne cKkopoCTr U YCKOPEHUS TPSIMOJIMHENHOTO IBUKEHUSL.

. UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUS.

. Habmronenue ABMKEHUS Teja MO OKPYKHOCTH.

. Habmonenne MexaHWYECKUX SBICHUMN, MPOUCXOSAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBMYKCHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

7. 3aBUCUMOCTh YCKOPEHHMS Tejla OT MAacChl Teja W JICUCTBYIOIIEH Ha HEro
CHUIEL.

. HaGmonenue paBeHcTBa CUIT PU B3aMMOJICUCTBUU TEIl.

9. I3MeHeHue Beca Tesa Mpyu YCKOPEHHOM JIBUYKECHUH.

10. [Tepenaua umnynbsca npyu B3aUMOJICUCTBUM TET.

11. [Ipeobpa3zoBaHus YHEPTUH MPU B3aUMOJICHCTBUHU TEJ.

12. CoxpaHeHHE UMITYJIbCA MIPXU HEYNPYTrOM B3aUMOJICUCTBUH.

13. CoxpaHeHHE UMITyJIbCa TTPU a0COIOTHO YIIPYTOM B3aMMOJICHCTBUMU.

14. HabmoieHue peakTMBHOTO JIBHXKCHHSL.

15. CoxpaHeHHE MEXaHUYECKOW SHEPTUH MPU CBOOOHOM MaJICHUH.

16. CoxpaHEeHME MEXaHUYECKON SHEPTrUuM NpHU JABUKCHUU TeJla IO/ AECHCTBUEM

MIPYKUHBI.

Jlabopamopnuie padomut u onvimot.

1. KoHCcTpynpoBanue Tpakra sl pa3roHa W JAJIBbHEWIIET0 PAaBHOMEPHOTO
JIBUKCHUS IIAPUKA WA TEJIEKKH.

. Onpenenenre cpeaHell CKOPOCTH CKOJIBXKEHHS Opycka WM JIBH)KCHUS
IapUKA MO0 HAKJIOHHOW TIJIOCKOCTH.

.OnpeneneHre yCKOPEHHs Tejla IPU PABHOYCKOPEHHOM JIBUKEHUHU TIO
HAKJIOHHOM IIIOCKOCTH.

o U b~ W

0o

N

w

4. UccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHU TMPU PABHOYCKOPECHHOM
IBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

5. [IpoBepka THUIOTE3bI: €CTU TPH PABHOYCKOPEHHOM JBWXKEHUU 0e€3
HAYaJbHON CKOPOCTHM NYTH OTHOCSTCS KakK psAd HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. UccnenoBanre 3aBUCHUMOCTH CHUJIbl TPEHUSI CKOJBXEHUS OT CHJIbI
HOPMAaJIbHOTO AaBJICHUS.

7. Onpenenenne k03P UIIMEHTA TPEHUS CKOJIbKEHHUS.

8. Onpenenenne kECTKOCTH MPYKUHBI.

9. Onpenenenre padbOTHI CUIIbI TPEHUS TP PABHOMEPHOM ABUKEHHUH TEJa 1O

TOPU30HTAIBHOM ITOBEPXHOCTH.
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10. Onpenenenne pabOThl CWIBI  YOPYTOCTH TpU TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM>KHOIO U MOJABHKHOTO OJIOKOB.

11. I3y4yeHune 3aKkoHa COXpaHEHUS DHEPTHH.

Pasznen 9. Mexanudeckue Koje0aHHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKK KOJCOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTtemMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpainenue
SHEPTUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue  koneOaHusd.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOHCTBA MEXAHMYECKMX BOJH. I[IpomoneHbie U
NOMNEPEYHbIE BOJIHBIL. JlnMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TEJIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
yIIBTPA3BYK.

Jemoncmpayuu.

1. Habmonienue kosiebaHuM Tes MOJ JACUCTBHEM CHIIBI TSXKECTH U CHIIBI

yIPYTrOCTH.

2. Habmonenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. HaGmonenne BBIHYK/ICHHBIX KOJIEOAHUN U pe30HaHca.

4. PacipocTpaHeHHe NPOJOIBHBIX U NONEPEYHBIX BOJIH (HA MOJIEIIN).

5. HabmroieHne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTUYECKHI PE30HAHC.

Jlabopamopnuie pabomot u onvimot.

1. OnpeneneHue 4YacTOoThl M Iepuoja KojeOaHWH  MaTeMaTU4ecKoro

MasiITHUKA.

N

. OnpejienieHrie 4acTOTHI M MIepUoa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
. UccnenoBanmne 3aBUCMMOCTH Tiepuoja KojieOaHWUN MOJBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
. UccnenoBanmne 3aBUCUMOCTH TIEpHOJa KoJIeOaHUN MPYKMHHOTO MasTHUKA
OT Macchl Irpysa.
. I[IpoBepka HE3aBHCHMOCTH TepuUoja KoJleOaHUN Trpy3a, MOABEIICHHOTO K
HUTH, OT MAacChl Ipy3a.
6. ONbITBI, JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  IlepuoAa  KojeOaHui
IIPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. I3MepeHue yCKOopeHHsi CBOOOIHOTO MaJeHUS.
Pazznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMAarHUTHOE  MoJie.  DIJIEKTpOMarHuTHble  BOdHBL.  CBoiicTBa
3NEKTpOMarHuTHoIX BOJIH. [llkama snexkrpoMarHuUTHBIX BOJIH. Mcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
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OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBera. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Jlabopamophule padbomot u onvimot.

1. I3yueHne CBOWCTB 3JIEKTPOMATrHUTHBIX BOJIH C TOMOIIBIO MOOHWIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETa. [IpssmonuHeErHOE

pacnpoctpanenue ceta. 3atMenusi Connna u Jlynsl. Otpaxkenue ceta. [liockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.
[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. l[lomHoe BHyTpeHHEe
OTpakeHHe cBeTa. VCcnonab30BaHME TOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOAX.
Jluaza. Xox onayuedr B guH3e. OnTuueckas cucrema (Qoroarnmapara,
MUKpOCKOINAa M Tejieckomna. ['a3 kak onTuueckas cuctema. bianm3opykocTh u
JaTbHO30PKOCTb.
Paznoxenune Oenmoro cBera B crmekTp. Onbitel HeloTona. Crnoxkenue
CIEKTpaJIbHBIX I[BETOB. Jucnepcus cBera.
Jemoncmpayuu.
1. [IpsMonnHerHOE paclpoCTPAHEHUE CBETA.
2. OTpaxxeHue cBeTa.
3. [lomy4yenne n3o0paxeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
4. [IpenomiieHHuE CBETA.
5. OIITUYECKUN CBETOBO/I.
6. X0 JTy4el B coOMparomeu JuH3e.
7. XOJ Ty4er B pacCEUBAIOIIECH JIMH3E.
8. [lonmyuenune n300pakeHU ¢ TOMOIIBIO JTUH3.
9. [lpuamun geiicTBus oToamnmapata, MUKPOCKOTIA M TEIECKOTIA.
10. Mopens rnasa.
11. Pa3noxenue 6emoro cBera B CIIEKT.
12. [Tonyyenue 6em0ro cBeTa MpH CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie padbomot u onvimol.
1. UccienoBanne 3aBHCUMOCTH yTJIa OTPAXXKEHHSI CBETOBOIO Jyda OT yIJa
NaJICHUSL.

2. I3ydeHne xapakTepUCTUK U300paKEHUS IIPEAMETA B MIIOCKOM 3€pKaJie.

3. UccnenoBanue 3aBUCHUMOCTH yTJIa MPEJIOMIICHUS CBETOBOTO Jyda OT yrjia
MaJICHUS Ha TPAHULE «BO3AYyX—CTEKIION.
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4. [Tonyuyenue n300pak€HU ¢ MOMOILLBIO COOUPAIOIIEH JTUH3BI.

5. Onpenenenre GOKYCHOTO PACCTOSHUS M ONTUYECKON CHIJIbI coOuparoien
JIUH3BI.

6. OTBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONBITBI IO BOCHPHUATHIO ILIBETa MPEAMETOB MPU HX HAOIIOACHUU dYepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBauTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(da, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sanapa. HykmonHnas wmopaens atomHoro snapa. W3orombl.  PanuoakTuBHBIE
npeBpaiieHus. [lepruos monypacmnaaa aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsi/IOBOTO M MAacCCOBOTO YHCE.
DHeprusi CBsi3M aTOMHBIX sifiep. CBsA3b Macchl W DHEPruM. Peakiuu cuHTe3a U
nenenus sanep. Ucrounuku sneprumn CosiHia u 3BE37.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JIYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHexTphl U3Ty4YEHUS U MOTJIOMICHUSI.

2. CnekTphl pa3auvyHbIX ra3oB.

3. CriekTp BOJOpoa.

4. HaGmronenue TpekoB B kamepe Bunbcona.

5. PaboTa cuérurka HOHU3UPYIOIINX U3ITYyYSHUH.

6. Peructpanust u3ny4eHus: IpUPOIHBIX MUHEPAJIOB U MIPOTIYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HabmroieHre CIJIONIHBIX U JIMHEHYAThIX CIIEKTPOB M3ITYyUYCHUSI.

2. UccnenoBanne TPEKOB: MU3MEPEHUE HSHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3smepenune paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAKO NI MOTYIb.

[ToBTOpUTETHEHO-0000MIAIONTUN MOAYTh TIPEAHAZHAYCH JII CHUCTEMATU3AINH
U 0000mIeHWS  TPEIMETHOTO  COACpPXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YUYEHUU BCETO Kypca (M3HUKH, a TAaKXKe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (Qu3WKe I 00ydarouuxcs,
BBIOPABIIINX 3TOT yU4E€OHBIN MpEMET.

[Ipu M3ydeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JESITETPHOCTH, Ha OCHOBE KOTOPBIX 00ECIEUMBACTCS JTOCTHIKEHUE MPEAMETHBIX U
METaNnpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS
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SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aaadud, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHbIE.
[IpyHUIMNIHATBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia pean3yeTcs
32 cu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
IpeJIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacrno3HaBaTh U HAYYHO OOBICHATH
dbu3uYecKue SIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOMN KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HauW0oOJie€ BaXKHBIX JOCTHIKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEDP, IMTPAKTAUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUs BCEX MU3BECTHBIX BUJIOB
SHEPTUM.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA30BAHUA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yJIbTATOB.

B pesynbraTe u3ydenus pu3nkyu Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUpPOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B

YacTH:

e 1) MIATPMOTHYECKOr0 BOCIIMTAHUS:

e - MPOSIBJICHUE HMHTEpPECa K MCTOPUM M COBPEMEHHOMY COCTOSTHUIO POCCHICKOM
(bu3nuecKol HayKu;

e - IEGHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rpas’kIAHCKOI0 U AYXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUS

e - TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYXJCHUU OOLIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

e - OCO3HAaHHWE BAKHOCTU MOPAIBHO-ITUYECKUX MPUHIUIIOB B JCATEIBHOCTU
YYEHOT0;

¢ 3) 3CTETHYECKOI0 BOCIIUTAHMS:

e - BOCIPHUSATHE JCTETUYECKUX KadecTB (PU3MYECKON Hayku: €€ TrapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOI'0 MO3HAHHUSA:

e- OCO3HAHHE IICHHOCTH (UBMYECKOM HAyKW KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

e - pa3BUTHE HAYYHOW IIOOO3HATEIHHOCTH, HHTEpeca K HCCIEI0BATEIBCKON
NEeATENbHOCTH;

 5) popMupoBanus KyJbTypbl 310POBbSI U IMOLIHOHAJIBLHOI0 0JIATONOJIYyYHS:

e- OCO3HaHHWE IIEHHOCTH Oe3omacHOro oOpa3a JKH3HA B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBUil O€30MacHOro TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C 3JIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAIITHUX YCIOBUAX;

e - cOPMHUPOBAHHOCTH HaBBIKA pedIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMINOKY
U TAKOI'0 JK€ MpaBa y IPyroro 4eiaoBeKa;

e 6) TPYA10BOI0 BOCIIMTAHUA:

e- AKTMBHOE YYacTU€ B pEIICHUM NPaKTUYECKUX 3ajlad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHu3alui, TropoAa, Kpas) TEXHOJIOTHYECKOH W
COI[MAJIbHON HAIpPaBIICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHU;
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e - HHTEPEC K MPAKTUUECKOMY U3YyUYEeHUIO Mpodeccuit, CBSI3aHHBIX C QU3UKOM;

e 7) 3K0JIOTHY€ECKOT0 BOCIIUTAHMS

e - OpHUEHTAlUsI HAa MNpUMEHEHHE (PU3MYECKUX 3HAHUU JIsl pelleHHs 3ajlad B
o0JlacTh OKpyKarouied cpenpl, MIAHUPOBAHUS TMOCTYNKOB M OLEHKH WX
BO3MO>KHBIX TTOCJICICTBUH /ISl OKPY>KAIOIIEH Cpeibl;

e - OCO3HAaHHE TIJIO0ATBLHOIO XapakTepa HKOJOTMUECKUX MPOOJeM M MyTed HuX
pelieHus;

«8) amanTanmuM K W3MEHSIONIUMCSH YCJOBHSIM COUHMAJIBLHOW M TNPUPOAHOM
cpeabl:

e - IOTPEOHOCTH BO B3aMMOJICHCTBUU P BHITIOJTHEHUHU UCCIIEIOBAHUI U TPOCKTOB
(dbr3UYeCKON HANPaBICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JIPYTUX;

e- TIOBBIIGHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO
NEeSATeNIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHWM HOBBIX 3HAHHK, B TOM uucie (PopMyIupoBaTh
U7, TIOHSTHUS, TUTIOTE3bI O U3UIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHMUE Je(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B oOJjacTu
buzuky;

e - IJTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DU3NUYECKUX 3HAHUI;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3M MPHUPOJIBI, 00IIECTBA U
SKOHOMUKH, B TOM YHUCJIE C UCIIOJIB30BaHHEM (DU3NUECKUX 3HAHUIA;

e- OIICHKA CBOUX JEWUCTBUH C YYETOM BIUSHHUS Ha OKPYKAIOIIYIO Cpeidy,
BO3MOYKHBIX TJIOOQTBHBIX MOCIEICTBUM.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHs MporpamMmbl Mo (u3UKEe Ha YPOBHE OCHOBHOTO
obmrero oopa3zoBanus y o0ydaromierocst OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIIHNE T03HABATEIbHBIC YHUBEPCAIBHBIC YIeOHbIC TEHCTBUS,
KOMMYHUKATHUBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AecTBUS:
e BBISIBIIITh M  XapaKTEpU30BaTh CYIIECTBEHHbIE TMPU3HAKKM OOBEKTOB
(s1BIEHUI);
e YCTAHABJIMBATh CYIIECTBEHHBIN NMpHU3HAK KJIaCCHU(UKAIIMHA, OCHOBAHUS IS
00001IIeHNs 1 CPAaBHEHHS,
e BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B paccMaTpUBAaEMbIX (pakTax,
JAHHBIX U HAOJIFOJCHUSAX, OTHOCSAIIUXCS K (PU3UUECKUM SIBIICHUSM;
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e BEISIBJISITh MIPUYMHHO-CIICJICTBEHHBIE CBA3M TP HW3YYCHHH (DU3HMYECKHX
SBJICHUI M TPOLIECCOB, JIEIaTh BHIBOJBI C MCIIOJIB30BAHUEM JETYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX
bU3UYECKUX BEINYNH;

e CAMOCTOSITEJIbHO BbIOMpATH CIIOCO0 pelieHusl yueOHoM pu3nyecko 3anauu
(cpaBHEHHE HECKOJbKMX BapUaHTOB pEIIeHHs, BBIOOp Hauboiee
MOIXO/ISIIEr0 ¢ Y4ETOM CaMOCTOSTENIBHO BBIJICICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeIbcKue AeiicTBUA:

e MCTIOJIb30BATh BOMPOCHI KK UCCIIEIOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;

e POBOJIUTH TI0 CAMOCTOSITEILHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOKHBIN
(GU3NYECKUil IKCTIEpUMEHT, HEOOMNBIIOE UCCIeqOBaHNE (DU3MUECKOTO
SIBIICHUS;

e OIICHMBATh Ha TMPUMEHHMMOCTh M  JIOCTOBEPHOCTh  HWH(OpPMAIHIO,
MOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WK SKCIIEPUMEHTA;

¢ CAMOCTOSITENILHO (OPMYITUPOBATh 000OIIEHUS W BHIBOJBI IO pe3yiIbTaTaM
NPOBEAEHHOTO HAOIOACHMSI, OTIBITA, HCCIICTOBAHUS;

e IPOTHO3UPOBATh  BO3MOXKHOE  JaJNbHEWIee  pa3BUTHE  (HU3HUECKHUX
IPOIIECCOB, a TAaKXKe BBIIBUTATH MPEATIOIOKEHHS 00 UX Pa3BUTHUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

e IPUMEHSATh PA3UYHBbIE METOJbl, MHCTPYMEHTBI U 3alpOChl MPU MOUCKE H
orObope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOU
dbuzndeckoi 3a1aun;

e AHATTU3UPOBATh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM IPEACTABICHNUS,

e CAMOCTOSITEIbHO  BBIOMpaTh  ONTUMANBHYIO  (OpMYy  TpEACTaBICHHUS
uHbOpMallMK ¥ WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU rpauKoi 1 X KOMOMHAIUSMHU.

KoMMyHUKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eificTBUS:

eB X0JI¢ OOCYXJeHHS Y4eOHOro Marepuana, Pe3ylbTaToB JabOpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXK/1aeMOil TEMbI U
BBICKa3bIBaTh MJIEW, HAllEJICHHbIE HAa pEUICHHE 3a/Jayd U TOAJep KaHue
OJ1aroXenaTeIbHOCTH OOILEHUS;

e COTIOCTABJIATH CBOU CYXKJIEHUS C CY)KICHUSMHU JPYTUX YYACTHUKOB JAHAJIOTa,
OOHapyXHUBaTh Pa3IN4ne U CXOJICTBO MO3UIINIA;

e BEIPXKATHh CBOIO TOUYKY 3PEHUS B YCTHBIX M TUCHbMEHHBIX TEKCTAX;

e MyOJMYHO MPEACTABIATh PE3YIbTATHl BBIOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);
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e IOHUMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIUBUAYAJIbHOM
paboThI PU PEIIEHUH KOHKPETHON (PU3UUECKON POOIEMBIL;

e IPUHUMATh L€ COBMECTHOM AESTEIIbHOCTH, OPraHU30BbIBATh JEUCTBUS 11O
e€ JOCTIKEHHUIO: paclpeleisTh poJid, OO0CyXKIaTh MpPOLECCH U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJIEH;

e BBIMIOJIHATH CBOIO YacTh PabOThI, TIOCTUIasi KAaYECTBEHHOTO pPEe3ysbTaTa IO
CBOEMY HAIpPABICHUIO WU KOOPJAUHUPYS CBOM JEUCTBUS C JAPYTUMHU
YJIeHaMH KOMAaH]Ibl;

e OLICHUBATh KAYECTBO CBOEro BKJaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIEC ACHCTBHUS

Camoopranusanus:

e BBISIBJISITH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYAIUSAX, TPEOYIOIIUX JIJIst
petieHus GU3NIECKUX 3HAHUM;

e ODUEHTUPOBATHCSI B PA3IMYHBIX  MOJAXOJAaX  MPUHATHUS  PEIICHUM
(MHAMBUyAJIbHOE, TPUHATHE PEIICHUs] B TPYIIE, MPUHATHE PEIICHUMA
TPYIION);

e CAMOCTOSITENIbHO COCTaBIISATh AJTOPUTM pelIeHUs (GU3MUECKON 3aJadyul WU
IUTAaHA WCCJIEJOBAHMS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH MpEJIaraéMble BapUaHThI PEIICHU;

e JIJIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e 1aBaTh aJICKBAaTHYIO OLIEHKY CUTYallM1 U IIPeAJiaraTh IJiaH €€ N3MEHEHHS;

e OOBSICHATh  MPUYMHBI  JOCTMDKCHHSI  (HEAOCTHMIXKEHUS)  PE3yIbTaTOB
JeSITeIbHOCTH, AaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B ACATEIBHOCTh (B TOM YHUCJE B XOJ BBIIIOJTHEHUS
¢u3nueckoro WCCIENOBAaHUA WJIM TPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENILCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEW;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUSIM;

e CTaBUTb C€0S1 HA MECTO APYroro 4ejJoBeKa B XOJI€ CIOpa WU AUCKYCCHUU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

e IPU3HABATH CBOE MPABO Ha OMMOKY MPHU PENICHUH (HU3UUECKUX 3a7a4 WIIH B
YTBEPAKACHUSAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI
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K xoHny o0yuenust B 7 kJj1acce mpeaMeTHbIE pe3yibTaThl HA 0230BOM YPOBHE
JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y O0YUAIOIMIMUXCS YMEHUM:

e HCTOJIb30BaTh MOHTHUS: (PU3UUECKUE U XUMHUYECKUE SIBJICHUS, HAOII0ICHUE,
AKCHEPUMEHT, MOJIEJb, TUIOTE3a, CAUHUIBI (PU3UUECKUX BEJIMYUH, aTOM,
MOJICKYJia, arperaTHble COCTOSIHUSI BemecTBa (TBEpPIOE, IKHUJIKOE,
razoo0pa3Hoe), MeXaHU4YEeCKOe JIBIKeHUE (paBHOMEpPHOE, HEPABHOMEPHOE,
OpSMOJIMHEHHOE), TpaeKTOpHUs, PaBHOJEHUCTBYIOIIas cuia, aedopmarus
(ympyrasi, TiIacTU4ecKas ), HeBECOMOCTh, COOOIIAOIIUECS COCY/IbI;

e paziinuath siBieHUS (Muddy3us, TEMIoBOe JBHKEHHE YaCTUIl BEIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPAaBHOMEPHOE  JIBIDKCHUE,  HWHEPIus,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHus, Tepeaada JaBJCHUS TBEPJABIMU TeJaMH, >KUAKOCTIMH U
razamu, arMocdepHoe [aBJieHWE, IUIaBaHWE TeJ, IMpeBpaIleHUs
MEXaHUYECKOW DHEPTHH) MO ONMUCAHUIO MX XapaKTEePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (DU3UYECKOE SIBJICHUE;

e pacliO3HaBaTh NPOSBJICHUE  M3YYCHHBIX  (UBUYECKUX  SBJICHUM B
OKpYXKaloIieM MHpe, B TOM 4HcCie (U3UYECKHE SBICHUS B MPHUPOJIC:
IpUMEPHI JIBIXKCHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOM
npupojie, JACUCTBUE CHJIBI TPEHUS B TPUPOAEC M TEXHHUKE, BIUSHUE
aTMOC(EPHOTO J1aBJICHUS Ha KMBOW OpPraHu3M, IJIaBaHUE pbIO, phluard B
TEJIe YeJIOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBJICHUN;

e OITUCHIBATh M3YYCHHBIE CBOMCTBA TN M (PU3MUYECKHE SIBJICHUS, HCIIONb3Ys
dusznueckre BeTUMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpeEMS,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSHKECTH, BEC
Tena, cuila TPEeHWs, HAaBieHue (TBEpIOro Tena, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAsA CHJIa, MEXaHUYecKass paboTa, MOIIHOCTb, IUICYO CHIIBI,
MOMEHT CHJIbI, KO3(P(GUIHUEHT TOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYECKasi W TMOTEHUUAJIbHAS SHEPrus), MpU ONHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PUBMYECKUA  CMBICI  HMCIHOJIB3YEMBIX  BEJIIMYHMH, HUX
0003HaueHUsI W CAWHHIBI (U3UUYECKUX BEIWYMH, HAXOIUTHb (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYHMHAMU,
CTpOUTH TpahvKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;

e XapaKTEpHU30BaTh CBOWCTBA Tel, (U3MYECKUE SBICHUS W TPOIECCHI,
WCIIOJb3Ys MpaBuiia CIOKEHHsI CUI (BAOJb OJHOW HpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMme/a, MPaBUJIO paBHOBeCHUsl pbluara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYEeCKOUH
SHEPruM, MOpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKECHUE;
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e O0BSICHITH (DU3UUYECKUE SIBJICHUS, TIPOLIECCHI U CBOMCTBA TEJI, B TOM UYHUCIE U
B KOHTEKCTE€ CHUTyallhid MNPAKTUKOOPHUEHTUPOBAHHOTO  XapaKTEpa:
BBISIBIIATh MPUYMHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE W3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpol Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pemiaTh pacu€THbIC 3a1auu B 1—2 NEMCTBUS, UCTIONB3YS 3aKOHBI U (hOPMYJIBI,
CBSI3bIBAIONINE (DU3MYECKUE BEJIWYMUHBI: HAa OCHOBE aHajau3a YCIOBUS
3alaud  3aMHUChIBaTh KpAaTKOE YCJIOBUE, TMOJCTABIATh (pu3nueckue
BEJTUYUHBI B (OPMYJIBI U TPOBOJUTH PACUYEThl, HAXOJHUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PElIeHUs 3aj]iay, OIIEHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKOU BEITMUYUHBI,

e pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh NPU TMOMOIIU
(bU3UYECKUX METOJIOB, B ONMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeanoyioxkeHue  (TUMOTe3y),  pa3iuyarb U HHTEPHPETHUPOBATH
MOJIYYEHHBIH Ppe3yJIbTaT, HAaXOJWTh OIIMOKH B XOJI€ ONBITa, JeJaTh
BBIBO/IBI 10 €T0 PE3YyJbTaTaM;

e IPOBOJAUTH OMBITHI IO HAOMIOACHUIO (PU3NUECKUX SIBICHUN WM (PU3UIECKHUX
CBOMCTB Tell: (JOpMYJIUPOBATH MPOBEPSEMBIC MPEATNOI0XKEHUS, COOUPATh
YCTaHOBKY U3 MPEJI0KEHHOTO 000PYIOBaHHUS, 3aMMChIBATh XOJ ONBITa U
(bopMynHpOBaTh BHIBOBI

e BBIIIOJIHATH IPSMbIE U3MEPEHHS] PACCTOSHUSA, BPEMEHH, MAcCChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJIb30BAHMEM aHAJIOTOBBIX W
upoBBIX TPUOOPOB, 3aMUCHIBATh TMOKa3aHUS MNPUOOPOB C YYETOM
3aTaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPECHU;

e IPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOWU (HU3MYECKON BETUYMHBI OT
IPYrol C UCIOJb30BAaHUEM TMPSAMBIX H3MEPEHUU (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JBWKYILETOCA TeJla OT BPEMEHU JBWXKCHUS TeEld, CHJIbI
TPEHHSI CKOJILKEHHUS OT Beca TeJa, KauecTBa 00pabOTKH MOBEPXHOCTEN Tel
Y HE3aBUCHUMOCTHU CUJIbI TPEHUS OT IUIOLIAAM COIPUKOCHOBEHHUS TEJI, CUIIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOLWIEH CUIIBI OT 00bEMaA
NOTPYKEHHOM YacCTH TEJIA U OT IVIOTHOCTHU JKHUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH Te€Ja, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUMI
TUTAaBaHUS TEJ, YCJIOBUN PaBHOBECHS phluara U OJOKOB), y4acTBOBATh B
IUIAHUPOBAHUHM  Y4YEOHOTO WCCIECIOBAHUS, COOMpaTh YCTAaHOBKY W
BBIMIOJIHSITh M3MEPEHUS, CleAysd MNPEeJIOKEHHOMY IJIaHy, (UKCUPOBATh
pPE3yNbTAThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIWYUH B BHUIE
MPEIOKEHABIX TaOMUI] U TpadUKOB, JENaTh BBIBOJABI MO pe3yJbTaTaM
WCCJIEIOBAHUS;
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e MPOBOJAUTHL KOCBEHHBIE HU3MEpPEHUsS (PU3NYECKUX BEIWYUH (TUIOTHOCTH
BEUIECTBA JKUAKOCTH M TBEPAOTO TeJla, CHJIA TPEHHUSI CKOJIbKEHUS,
JaBJI€HUE  BO3JlyXa, BbITAJIKMBAWOIlAsg Ccuia, JCHCTBYIOLIAs  Ha
NOTPY’KEHHOE B KUAKOCTh Te€NI0, KOA((UIMEHT MOJIE3HOro JEHCTBUS
OPOCTBIX MEXaHU3MOB), CJeAys MPEMIOKEHHOW MHCTPYKLUUU: TpHU
BBITIOJIHCHUU HU3MEPEHUN CcoOupaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYHCIISITh 3HAUCHUE UCKOMOW BEJIMYMHBI;

e COOJIIO/IATh MpaBHJIa TEXHUKH 0€30MacHOCTH NpH paboTe ¢ 1abopaToOpHBIM
00opy10BaHUEM;

e YKa3bIBaTh NPUHIUIIBI JICUCTBUS MNPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, IWHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMmeTp,
phIuar, MOABMKHBIN U HEMOABMKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

e XapaKTepU30BaTh TPHUHIUINBI  JACHCTBUS  U3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX OMNHCaHUs (B TOM YMHCIE:
NOJIIUITHUKHA, YCTPOMCTBO BOAOMNPOBOJAA, THAPABIMYECKUNA TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBONM HACOC, APEOMETP), UCIIONB3YS 3HAHUS
0 CBOMCTBaxX (pU3MYECKUX SBJICHUA M HEOOXOIUMBbIE (HU3NYECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

e IPUBOJUTH  MpPUMEPHl  (HaXOAWTh  WHGMOpPMAIMIO O  MPHUMEPAX)
MPAKTUYECKOTO HCIOJIb30BaHUSI (PU3NYECKUX 3HAHUM B IOBCEIHEBHOMU
KU3HM 111 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHUs 3J0POBbS W COOJIIOICHUS
HOPM 3KOJIOTUYECKOTO TIOBEAECHUS B OKPYIKAIOLIEH CpeaE;

e OCYIIIECTBIISATh OTOOp HCTOYHMKOB HHPopMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33IaHHBIM ITOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM W NOyTEM CpPaBHEHMS PA3JIWYHBIX HMCTOYHUKOB BBIJEIATH
uHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

e CMOJIb30BaTh MPHU BHINOTHEHUHU YYEOHBIX 3aJaHUN HAay4YHO-TOMYJISAPHYIO
AUTEPATYpy (PU3MUECKOTO COJAEpKaHHS, CIPABOYHBIE MaTEpHUAbI,
pecypebl cetn HTEpHET, BlaieTh NpUéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbBIE KPATKHUE MUCHMEHHBIE M YCTHBIE COOOUIIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJMNYHO JeNaTh KpaTKHEe COOOIIEHUS O pe3ysbTaTrax MPOCKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU OSTOM TPAMOTHO HCIIOIH30BAThH
W3YYCHHBI TOHATHUUHBIA ammapaT Kypca (QU3HKH, COMPOBOXKIATH
BBICTYIUUICHUE MIPE3CHTAIUEH;


https://aram.uralschool.ru/
mailto:aramschool@mail.ru

e P BBIMOJHEHUU YYEOHBIX TMPOEKTOB U UCCICAOBAHUN pacCHpeeaTh
00SI3aHHOCTU B TPYIINIE B COOTBETCTBUU C TMOCTABJICHHBIMHU 3aJauyaMu,
CIICIUTh 3a BBINNOJHCHHEM IUIaHa JCWCTBUM, aJeKBaTHO OICHUBATh
COOCTBEHHBIM  BKJaJA B  JACSATEIBHOCTb  TPYIIbl,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YIUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoHny o0yuenus B 8 kij1acce nmpeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e CIIOJIb30BaTh MOHSATHS: MAacca M pa3Mepbl MOJEKYJ, TEIUIOBOE IABUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHhIE COCTOSIHUSA BEILECTBA, KPUCTATIMUECKUE U
aMmopdHbIe TeNa, HACBHIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/yXa, TeMIleparypa, BHYTPEHHSI DHEpPrusi, TEIJIOBOM JBUIaTEllb,
AJIEMEHTAPHBIN AIEKTPUUECKUIN 3apsijl, FIEKTPUUECKOE TMOJIe, MPOBOJIHUKH
U TUBJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MArHUTHOE TIOJIE;

e pa3uyaTh SIBJICHUS (TEIJIOBOE pACHIMPEHHUE M CXaTue, TeIlonepesaya,
TEIUIOBOE€ PAaBHOBECHE, CMAaYMBAHUE, KANUJUISIPHBIC SBJICHUS, UCTIAPEHHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTAUTM3aIusa (OTBEp/ACBaHUE), KHUIICHHE,
TeIIonepeaya (TETIONPOBOHOCTD, KOHBEKITHS, U3ITy4YCHHE),
AJIEKTpU3alUs TeJl, B3aUMOJICHCTBUE 3aps/I0B, ACHCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aUMOJCHCTBUE MArHUTOB, JIEUCTBUE
MAarHUTHOTO TI0JIsl HAa MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE MHIYKIIHS)
0 ONHMCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HYECKOE SIBJICHHUCE;

e PACIlO3HABAaTh  NPOSBJICHUE  M3YYCHHBIX  (U3UYECKUX  SIBJICHUH B
OKpY)KalollleM MHpE, B TOM 4HCiIe (U3UYSCKHE SBICHUS B MPHUPOJIC:
MOBEPXHOCTHOE HATSPKEHHE W KaNWUISIPHBIE SIBJICHUS B TMPUPOJE,
KpUCTaUIbl B Tmpupoje, uznydyeHue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpCcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUIECKUE
SBJICHUS B atMocdepe, JIEKTPUUSCTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiid, Jpeid IMOII0COB, POJb MAarHUTHOTO IIOJSA JUIS JKHU3HU Ha
3emJie, OJISIPHOE CUSHUE, TIPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICIISATH CYIIECTBEHHBIC CBOWCTBA (NMPU3HAKU) (PU3HMUESCKUX
SIBIICHUM;

e OIIMCHIBATh M3yYEHHBIC CBOMCTBA TeNl M (U3UYCCKHUE SIBICHHS, HCIIOIB3YS
bu3uYecKre BEIMYUHBI (TeMIIepaTypa, BHYTPCHHSS SHEPrUs, KOJIHYSCTBO
TEIUIOThI, yJIeJbHAsI TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAs  TEIUIOTA
IJIABJICHUS, VJCNbHAs TEILIOTa MapooOpa3oBaHUs, YJEIbHAsS TEIUIoTa
CropaHus TOIUIMBA, KOA(DPUIIMEHT TMOJIE3HOTO JCUCTBUA TEIJIOBOM
MalliHbl, OTHOCUTEJbHAS BJIAXKHOCTH BO3yXa, JJICKTPUYECKUN 3aps,
CWJIa TOKAa, DJJICKTPHUYECKOE HANPSIKEHUE, COMPOTHUBJICHUE IPOBOJHUKA,
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yIEeTbHOE  COMPOTHBJICHHE  BEIIeCTBAa, pabora ©W  MOIIHOCTH
ANEKTPUYECKOTO0  TOKAa), TPH OMNHCAHWUU TMPABWIBHO  TPAKTOBATh
(U3HYECKHUI CMBICIT MCTIOIB3YEMBIX BEIMYHH, 0003HAYCHUS W CAUHUIIBI
(GU3HUECKNX BEJIIMYWH, HAXOIUTh (OPMYIIBI, CBS3BIBAIONINE JAHHYIO
(GU3HYECKYI0 BEIUYMHY C JPYTMMU BEJIUYMHAMH, CTPOUTH TpaduKu
W3YYCHHBIX 3aBHCUMOCTEH (DU3UYCCKUX BEITMYUNH;

e XapaKTEpPHU30BaTh CBOWCTBA Tell, (HU3UYCCKUE SBICHUS W TPOIECCHI,
UCIIOJIb3YsST OCHOBHBIE ITOJIOKCHUS MOJICKYISIPHO-KHHETHICCKON TEOpHUH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UITUN ToJiel (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHCHHUs 3apsa, 3akoH Oma JiIs ydacTKa IeNH, 3aKOH
Jbxoyns—JleHmia, 3aKOH COXpaHCHHsSI DHEPIHMHM, TIPH OTOM JaBaTh
CIIOBECHYIO (hOPMYJIMPOBKY 3aKOHA W 3aIMChIBATh €r0 MaTEMaTHYECKOE
BBIPKCHUE;

e OOBSICHATh (PU3MUECKHE TPOIECChI M CBOWCTBA TElI, B TOM 4YHUCJIC H B
KOHTCKCTE CUTYyaIlMil MPaKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIICICTBCHHBIC CBS3U, CTPOUTh O0BsICHEHUE U3 1—2 JOTHYECKUX
IaroB ¢ Omopod Ha 1—2 W3YyYCHHBIX CBOMCTBA (PU3NUYCCKHUX SIBICHHMH,
(U3HYECKMX 3aKOHOB MJIM 3aKOHOMEPHOCTCH;

e pelIaTh pacy€THHIC 3a/1a4u B 2—3 JAEUCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBatONIME (U3MUECKHE BEIMYMHBI: Ha OCHOBE aHallU3a YCIOBUS
3a/layy 3aMUChIBaTh KPATKOE YCIIOBUE, BBISIBISATH HEIOCTATOK JAHHBIX JJIs
pelieHus 3aa4du, BIOMpATh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIE IS €€
pelieHus, MPOBOAUTH pPacy€Thl W CPaBHUBATH IMOJYYECHHOE 3HAUYCHHE
bu3ruecKor BETUYMHBI C U3BECTHBIMH JIAHHBIMU;

e pacCIo3HaBaTh MPOOJEMBI, KOTOPbIE MOKHO pPEHIUTh MPU T[OMOIIH
Gu3MUeCKX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBAaHUS, BBIIEISATH
pOBEpsiEMOE  TPENIONIOKEHUE, OIEHUBATh MPAaBUIBHOCTh TOPSAKA
IIPOBEICHUS UCCIICAOBAHMS, I€TIATh BBIBOIBI;

e IPOBOJIUTH OMBITHI TTO HAOIIONCHUIO (DU3UUECKUX SBICHUN MU QU3UIECKUX
CBOMCTB Tel (KamwUISIpHBIC SBIICHUS, 3aBUCUMOCTh JIaBIICHUS BO3JyXa OT
ero o0bpEmMa, TeMIepaTypbl, CKOPOCTH MPOIECcCa OCTHIBAHUS M HATPEeBaHUS
IpU W3IYYCHUH OT IBETa W3Iy4Yaromie (MOTrjomaroiiel) MmoBepXHOCTH,
CKOPOCTh MCHapeHHsI BOJBI OT TEMIIEPATyphl >KUJIKOCTH W TUIOMAAN €€
MOBEPXHOCTH, DJCKTPU3AlUA TET W B3aUMOJICUCTBHE DICKTPHUICCKUX
3apsAI0OB, B3aUMOJICMCTBHE TIOCTOSHHBIX MAarHWTOB, BU3yaJIH3aIus
MarHUTHBIX MOJIEH TTOCTOSTHHBIX MAaTHUTOB, JCHCTBUS MAarHUTHOTO TOJIS Ha
MPOBOJHUK C  TOKOM, CBOMCTBa  DJIEKTPOMAarHuTa,  CBOMCTBA
ANIEKTPOABUTATENS TIOCTOSSHHOTO TOKa): (hopMyaupoBaTh TpPOBEpPSEMbIC
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MPENO0JIOAKEHUS, COOUPATh YCTAHOBKY M3 MPEJJI0KEHHOTO 000PYI0BaHUS,
OMUCHIBAThH XOJI OMbITa U (POPMYJIHPOBATH BHIBOHI,

e BBITIOJIHATh NPSIMbIE U3MEPEHUSI TEeMIIEPaTypbl, OTHOCUTEIBHON BIIa)KHOCTU
BO3/lyXa, CHWJIbl TOKAa, HAMNPSHKEHUS C KCHOJb30BAHUEM aHAJOTOBBIX
npuOOpOB M JATYMKOB (DU3UUYECKUX BEJIWYUH, CPAaBHUBATH PE3YIbTAThI
U3MEPEHUH ¢ yuéTOM 3aJ]aHHON a0COIIOTHOM MOTPEUTHOCTH;

e POBOJAUTH UCCJIEAOBAHUE 3aBUCUMOCTH OJHON (hM3UYECKON BEITUYUHBI OT
IpYroll ¢  UCIOJB30BAHUEM MPSIMBIX H3MEpPEHUl  (3aBUCUMOCTH
COTNPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, TUIOMIAU TONEPEYHOTO
CEUYEHUS M YJICIbBHOTO COMPOTURJICHUS BEIECTBA MTPOBOJIHUKA, CHIIBI TOKA,
UIYIIEr0 4Yepe3 MPOBOJHHMK, OT HANpsOKEHUS Ha  MPOBOJHUKE,
UCCJIEJIOBAHNUE TIOCJIENOBATEILHOTO M MapajUIeIbHOTO  COCIMHEHUMN
IPOBOJIHMKOB): IIJIAHUPOBATh HCCJIEJOBaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHSITE M3MEPEHUS, CIeAys MPEeIOKEHHOMY IIIaHy, (UKCHUPOBATh
pe3yabTaThl TOJIYdEHHOW 3aBUCMMOCTH B BHJI€ TaOiUI[ U TpaduKos,
JienaTh BBIBOIBI 11O PE3yJIbTaTaM MCCIICI0BAHUS;

e POBOJAUThL KOCBEHHBIC W3MEpeHUs] (PU3UYeCKUX BeIuuuH (yIelbHas
TEIJIOEMKOCTh  BEIIECTBA, CONPOTHUBJIICHWE TIPOBOJIHHMKA, paboTra u
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHHPOBATH HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAIBbHYIO YCTAHOBKY, CIEAysl MPEIJIOKEHHON MHCTPYKLUHU, U
BBIYHCIISIT 3HAUEHUE BEJTNYUHBI;

e COOIONIATH MpaBUJIAa TEXHUKU 0E30MaCHOCTH MpU paboTe ¢ J1abopaTOPHBIM
000opyaOBaHUEM;

e XapaKTEpHU30BaTh MPUHIUIBI  JEHUCTBUS  W3YYCHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHCaHus (B TOM YHCIE:
CHUCTEMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETP,
BOJITMETP, CUETUMK DJIEKTPUUYECKONM HSHEPTrUM, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbI, HATPEBATEIbHBIE AIEKTPONPHUOOPHI (IPUMEPHI), IEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3JIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Yys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOAMMBIC
duznueckre 3aKOHOMEPHOCTH;

e paclo3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIIbHbBIC
npuOOpel MO CXeMaM H CXEMaTHYHBIM pPHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETpP, THUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI SJEKTPUUECKUX
Hernel ¢ MociaeA0BaTeIbHBIM U MapaJljieIbHbIM COCIMHEHUEM 3JIEMEHTOB,
pasnuyas yciaoBHbIE 0003HAUEHUS SJIEMEHTOB AJIEKTPUUECKUX LIETIEH;

e IPUBOJIUTh  MpPUMEPbl  (HAXOAUTh  HUHPOPMAIMIO O  IpUMEpax)
MPAKTUYECKOTO KCIOJIb30BaHUS (PU3NUYECKUX 3HAHUM B IOBCEIHEBHOMU
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KHU3HU 17151 oOecriedeHnsi 0€30MacHOCTH MPH OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHHUS 30POBbS U COOIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEACHHS B OKPY>KaloIIeH cpee;

e OCYIIECTBIISITh TMOUCK HWHPOpMAIUM  (PU3NYECKOTO  CONEpIKaHUS B
HNHTepHeTe, HAa OCHOBE WMEIOIIUXCA 3HAHUM H IYTEM CpaBHEHUA
JOTIOJIHUTENIBHBIX ~ MCTOYHHKOB  BBLACNATH HMH(OpMAIHio, KOoTopas
SBIISIETCS] IPOTHBOPEUYHMBOM MIIM MOXKET OBITH HETOCTOBEPHOU;

e ICTIOJIF30BaTh TPU BBHIMIOTHEHUH YUYEOHBIX 3a/laHuil HayYHO-TIOMYJISPHYIO
auTepatypy  (pu3mMUeckoro - coaepiKaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTepHET, BIajeTh MpUEMaMu KOHCTIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIHN U3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIC IHCHMEHHBIE W KpaTKHUE YCTHBIC COOOIIEHUS,
0000mass wHpOpMaNMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
CONIEp)KaHusi, B TOM 4YHCIE MyOJUYHO TPEICTABIATh PE3yIbTaThl
MPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIBHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJh30BaTh HM3yYEHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCIH;

e IPH BBIMIOJIHEHUN YYEOHBIX TMPOCKTOB M UCCICIOBAaHUA (U3HISCKUX
IPOIIECCOB paclpeiessaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJla4yaMU, CJIEJIUTh 32 BBHIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OLEHWBATh COOCTBEHHBINM BKJIAJ B
JeSITENBHOCTD IPYIIIIbI, BRICTPAUBATh KOMMYHHUKATUBHOE B3aHMO/ICUCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K xonIty oOyuenust B 9 kj1acce npeaMeTHbIC pe3yibTaThl Ha 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMMUXCS YMCHUI:

e HCIIOJIL30BaTh  TMOHATHS: CHUCTeMa oOTcuéra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHMYECKOTO MBIKEHUS, Jedhopmarius
(ympyrasi, TiacTHueckas), TPEHHE, LEHTPOCTPEMUTEIHHOE YCKOpEHUE,
HEBECOMOCTb M TEPETpPy3KH, LIEHTP TKECTH, aOCONIOTHO TBEPAOE TEIO,
LEHTP TSHKECTU TBEPJOrO Teja, paBHOBECHE, MEXaHMUYECKUE KOoieOaHus u
BOJIHBI, 3BYK, MH(Pa3ByK U YIbTPA3BYK, AJIEKTPOMArHUTHBIC BOJHBI,
IIKaJia 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AaJIbHO30PKOCTH,
CIEKTPBI UCIyCKaHUs M TOTJIONICHUS, anbda, OeTa- U raMMa-u3IydeHuUs,
M30TOIBI, SiZIEpHAst YHEPreTHKa,

e pa3nuuaTh SBJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
IBI)KEHUE, DPABHOYCKOPEHHOE IMPSIMOJMHENHHOE JBHKEHHE, CBOOOIHOE
najieHue TeJll, paBHOMEPHOE JBM)KCHHE 10 OKPY)KHOCTH, B3aUMOJICHCTBUE
TEJI, pEaKTUBHOE NBIDKEHHUE, KOleOaTelbHOE IBM)KECHHE (3aTyXalolue u
BBIHY)KJIEHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JABIKEHUE, OTpPaKeHUE
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3ByKa, MPSAMOJIMHEWHOE PacHpOCTpaHEHUE, OTPAKECHUE W MPEIIOMIICHHEC
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHNEe OEIoro CBeTa B
CHEKTp H CJIOXEHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsI PAaJIMOAKTUBHOCTh, BOSHHUKHOBEHUE JIMHEHYATOTO CIEKTpa
U3JTyYCHUS) 110 OTTMCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHUE;

e PACIIO3HABATh  MPOSBICHUE HW3YYCHHBIX  (DHU3UYCCKUX  SBICHUHA B
OKpyXaromeM Mupe (B TOM dYucie (PU3NYCCKUE SBICHUS B TIPUPOJIC:
NIPWINBBI U OTJIMBBI, ABMKCHHUE TIaHeT COTHEYHOW CHCTEMBI, PpEaKTUBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CCEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTHYECKHE SBJICHUS B TMPHUPOJC, OMOJIOTHYECKOE NEHCTBHE BHJIMMOTO,
yIbTPaUONIETOBOIO W  PEHTICHOBCKOTO M3JIyYeHUH, €CTECTBCHHBIN
PaIMOaKTHBHBIA (OH, KOCMHYECKHE JIY4d, DPaJUOAKTHBHOE H3IIYUCHHE
NPUPOJHBIX MHHEpAJIOB, JCHCTBHUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH STOM IEPEBOJMTH MPAKTUYCCKYIO 3a7ady B
y4eOHYI0, BBIICIIATH CYIICCTBEHHBIC CBOMCTBA (MPU3HAKK) (HHU3HUUCCKUX
SIBJICHUI;

e OITUCHIBATh M3YYCHHBIC CBOMCTBA TeJl M (PU3MUYECKHUE SIBJICHUS, WCIIOJb3Ys
¢usznueckre BEeNUYHHBI (CpEHSIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CWJIa TPEHUS, CUJIa YNPYTrOCTH, CHUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAaJeHUs, BEC Tela, HUMIIYJIbC TeNla, WMITYJIbC CHJIBI,
MexXaHu4deckass paboTa MU MOIINHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HaJ[ TMMOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KWHETUYECKass OHHEPrus, TIONHAS MEXaHUYEeCKas JHEPruf,
NEPHUOJ] M YacTOTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTeb MPEJIOMIICHUS CPEJbl), MPU ONMHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKUA CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEJIMYUHY C JIPYTUMU BEJIMYMHAMH,
CTpOUTH TpahvKu N3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH;

e XapaKTEepU30BaTh CBOWCTBA Tell, (U3MYECKHUE SBICHUS W TPOIECCHI,
WCIIOJIb3YSI 3aKOH COXpaHEHWs DHEPTryH, 3aKOH BCEMHPHOTO TSATOTCHUS,
OPUHIMI  CYMEPIO3UIIMA CHJI, TPHUHIIMI OTHOCUTEIBHOCTH [ amwmes,
3akoHBl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIhCa, 3aKOHBI OTPKCHUS U
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsJ0BOTO WU MAaCCOBOTO YHCEI
NP SIIEPHBIX PEAKIUAX, TMPU ITOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aITUCHIBATH €T0 MATEMATHIECKOE BHIPAXKCHNUE;
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e O0BSICHATh (PU3MUECKHE MPOLECChl U CBOWCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTyalud NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB ¢ Omnopod Ha 2—-3 U3Yy4YEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelaTh pacuéTHbBIC 3a7ja4u (OMUPAIOIIUECs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIOJIb3Ys 3aKOHBI U (DOpMyJibl, CBsA3BIBAIOUINE (DU3UUECKUE BEITUUUHBI:
HAa OCHOBE aHajiu3a YCJIOBMS 3aJayd 3alllChIBaTh KpPAaTKOE YCIOBHE,
BBISIBJISITh HEJOCTAIONINE WM M30BITOYHBIE JaHHbIEC, BHIOMPATh 3aKOHBI U
(dbopMyIibl, HEOOXOAUMBIE JIJISl PEIICHHUS], TPOBOJAUTH PACUETHI U OLICHUBATh
PEANMCTUYHOCTH MOJYYEHHOI0 3HAUCHUS (PU3NYECKOI BETMYUHBI;

e pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO pEHIUTh MpPU T[OMOIIH
(¢u3MUeCKX METO/OB, HCIOJb3Yysl ONHMCAHHE HCCIEI0BAHUSA, BbIICISThH
IpoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHUI U ONIBITOB;

e IPOBOJIUTH ONBITHI MO HAOIIOACHHUIO (DU3UUECKUX SIBICHUHN MITH (HU3UUECKUX
CBOMCTB Ten (uM3ydeHHe BTOporo 3akoHa HploTOHA, 3aKOHa COXpaHEHUs
SHEPrUH, 3aBHUCHUMOCTH IEpHOJia KOJeOaHUil MpPYy>KMHHOTO MAasTHHKA OT
MaccChl Tpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT AMIUIUTYIbI
MajJbIX  KoJieOaHWM,  TPSMOJMHEHMHOE  pachpoCTpaHEHHE  CBETa,
pasnokeHue Oenoro cBeTa B CHEKTpP, M3YyUEHUE CBOMCTB M300pa)keHUs B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHHs MpeaMeTa B coOHparoiien
JWH3E, HAOJIOJECHUE CIUIOMIHBIX M JIMHEHMYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOSITEILHO  cOOMpaTh yCTAaHOBKY U3 HW30BITOYHOro Habopa
o0OpyZOBaHUs, ONHUCHIBATH XOJl OMbITAa W  €ro  pPe3yJbTaThl,
(bopMynHpOBaTh BHIBOBL

e IPOBOJIUTh TIPH HEOOXOJUMOCTH CEPUI0 MPAMBIX H3MEPEHUH, OIpeaess
cpeqHee 3HAaYeHHE H3MepsAeMOoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cCrHoOcCO0a HW3MEPECHHUS
(u3MepuTenbHOro npudopa);

e [POBOJIUTH  UCCIIEJOBAaHHE 3aBUCUMOCTEH (U3NYECKUX BEIUYMH C
UCIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTb IYTH OT BPEMEHH
OpU PABHOYCKOPEHHOM JBMXEHUU O€3 HadaJbHONW CKOpPOCTH, IEpUoa
Koie0aHWii MaTeMaTUYeCKOTO MasTHUKA OT JJIMHBI HHUTH, 3aBUCHUMOCTHU
yria OTpakeHusi CBETa OT yrila MajJeHUs U yrjia NpesioMJICHUS OT yriia
najeHus): IJJAHUPOBAaTh HMCCJIEJAOBAHHE, CAaMOCTOATEIBHO COOMpAaTh
YCTAHOBKY, (DUKCHpOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH
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bu3NYecKUX BEIMYUH B BHUAEC TaOMuIl ¥ rpadUKoOB, JEIaTh BBIBOABI IO
pe3yNbTaTaM MCCIICIOBAHUS;

o IPOBOJIUTh KOCBEHHBIE W3MEPCHUS (PU3MUECKUX BEIWYHH (CpPEIHSISA
CKOPOCTh ¥ YCKOPEHHE Tejla TMpPH PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTh MPYXKUHBI, KOIPDUIHEHT
TPEHHsI CKOJIBKCHHsI, MEXaHWueckas padoTa W MOIIHOCTh, YacTOTa H
nepuoy KoyseOaHWK MAaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
onTHYECKas Ccuja coOuparonied JUH3bI, PAJAUOAKTUBHBIA  (POH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh IKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICTys MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH MOJYUYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOH TIOTPEIIHOCTH U3MEPEHUI;

e COOJIFO/IATh MpaBHJIa TEXHUKH OE€30MaCHOCTH MpU paboTe ¢ 1abopaTopHBIM
00opy1I0BaHUEM;

e pa3UYaTh OCHOBHBIC TIPU3HAKH W3YYCHHBIX (DU3NYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HMCTOYHHK
CBETa, JIy4, TOHKAas JIMH3a, IIAaHCTapHAs MOJICIb aToMa, HYKJIOHHAas
MOJIeJTb AaTOMHOTO SIJIpa;

e XapaKTEepHU30BaTh MPUHIMUIBI  JEUCTBUS  W3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX OmHCaHus (B TOM YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEepucKor, (oTroamnmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHHMH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

e HCIIOJIb30BAaTh CXEMbl U CXEMATUYHBbIC PUCYHKH H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTENBHBIX NPUOOPOB M TEXHOJOTMYECKHUX IPOIIECCOB
OpU PEHICHUH Y4eOHO-MPAKTUYECKUX 3a/1ad, ONTHYECKHUE CXEeMbl s
MOCTPOCHHS M300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;

e IPUBOJNTH  MPUMEPHl  (HaXOAWTh  WHGMOpPMAIMIO O  MPHUMEPAX)
PAKTUYECKOTO HCIOJIB30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MpH O0pallieHnu ¢ MpuodopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHUS 3J0POBbS W COOJIIOICHUS
HOPM JKOJIOTHYECKOTO TTOBEACHHS B OKPYIKAIOIIEH CpEJIe;

e OCYIIECTBISATh TMOWCK HWHGOpMAu  (U3UYECKOTO  COACPKAHUS B
WNuTepnHete, caMoCTOSTENNFHO (HOPMYIUPYS TIOUCKOBBIN 3aMpOC, HAXOIUTH
MyTH OINPEACIICHUS JTOCTOBEPHOCTH TOJYYCHHOW MH(OpPMAIIMK HA OCHOBE
UMEIOIINUXCS 3HAHUH U TOTIOJTHUTEIHHBIX UCTOYHUKOB;
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e HCIIOJIH30BaTh NPHU BBIMOJIHEHUU Y4YEOHBIX 3aJaHUN HAYYHO-MOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHUs, CHPABOYHBIE MaTepHUabl,
pecypcel cetn MHTEepHeT, BiageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(YOPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC IMHUCBMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uHpOpPMAIIMK U3 HECKOJIBKUX HCTOYHHMKOB (PU3UYECKOTO COAEpKaHMS,
nyOJIMYHO MPEACTAaBIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIEI0BATEIBCKON
NEeSATENbHOCTH, TMpPU O3TOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIN
NOHSATUMHBIA amnmapaT W3y4aemoro paszzena (U3MKd U CONPOBOXIATH
BBICTYIIJIEHUE Tpe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
b K
1.1 ®du3nka - HayKa 0 MpUpPoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 dusnueckre BEIMINHEI 2 1 bubmmorexa [OK
https://m.edsoo.ru/7f416194
. bu6mmoreka [IOK
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
bu6 OK
2.1 CrpoeHue BelecTBa 1 nommoreka L
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
' BellecTBa https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
b K
3.1 Mexannueckoe OBMKCHHE 3 nomoreka O
https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IJI0THOCTh 4 1 bu6nmoreka [JOK
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https://m.edsoo.ru/7f416194

bubmuoreka [JOK

3.3 Cwuna. Bunpr cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TEJIaMH, )KUJAKOCTSIMHU U Tra3aMu https://m.edsoo.ru/7f416194
b K
4.2 JlaBlIeHME KUIKOCTH 5 nommorexa O
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
> Pabora ¥ MOMEOCTE 3 ! https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12
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8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpruyeckne 1 MarHuTHbIE SIBJICHUSI
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN 2IIEKTPUUYECKUIT TOK 20 2 7 nomoreka Il
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4 Bubmorexa OK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumoperictBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bub6 OK
1.3 3aKOoHBI COXPAHEHUS 10 3 nomrotexa [
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue KoJae0aHusl U BOJTHbI
bu6 e OK
2.1 MexaHnudeckue KojeOaHus 7 3 nomoreka I
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckrue BOJTHBI. 3BYK 8 1 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIe SIBJICHUA
4.1 3aKOHBI PACIPOCTPAHEHUSI CBETA 6 2 bubnuorexa [IOK
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4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 bubmiorexa LOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
5.1 Hcenyckanue v NOMIOMEHNe CBETa aTOMOM 4 1 brbmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 FlnepHpie peakii 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. [loBTOpuTE1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPO/IE.
SABnenus npupoel. Pusndeckue
SIBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIEC SBJICHUS

duznyeckue BEITMUYNHBI U UX
W3MEpeHHe

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl PU TOMOIIN
XKUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsr"”

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayKH U3y4aloT IPUPOY.
EctecTBeHHOHAYYHBINH METOT
no3Hanusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIILIO MOJEIEH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJIBHOCTD IOJIETA IIAPHKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM
Oosblie, yeM 0oJIblle BhICOTA IycKa'"
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Crtpoenue BemiectBa. OMBITHI,

bubmuoreka [JOK
7 JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHE
https://m.edsoo.ru/ff09fe0a
BEIlIECTBA
bubmmorexa [{OK
8 JIBM>KeHHE 4acTull BEUIeCTBa
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OnbITHI MO
9 Ha0JII0/IEHUIO TETJIOBOTO PACIINPEHUS
ra3oB»
10 ArperatHble COCTOSIHHS BEIIECTBA
B3anMocBs3bp MeX Ty CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHHSIX M HX bubmuorexa [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
OCco0EHHOCTH arperaTHbIX COCTOSTHUIN
BOJIbI
Mexannueckoe OBUKEHHUE.
bu6mmoreka [IOK
12 PaBHOMEpHOE U HEPAaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JIBU>KEHUE
bubnuoreka [JOK
13 Ckopoctb. Eqununibl ckopoctu 1
https://m.edsoo.ru/ff0a079c
bubnuoreka [JOK
14 Pacuer nytu u BpeMeHU ABUKEHUS
https://m.edsoo.ru/ff0a0aec4
Wuepiusi. 3akoH UHEPITUU.
P N P bubnuoreka [JOK
15 B3anmopeiicTBue Ten Kak mpuyruHa
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHXKEHHUS Tell
16 [InotHOCTH BemecTBa. Pacuer Macchl bubmuoreka [JOK
1 00beMa TeJia 1o €ro TNIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGopatopHas pabota «Onpenenenue
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IIJIOTHOCTH TBEPJOTO TEJIA»

Pemenue 3agag mo reme "ImoTHOCTE

bubmuoreka [JOK

18
BemiecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuKa
19 B3auMoeiicTBus ten. Cumna
yrnpyroctH. 3akoH ['yka
JlabopaTtopHnast pabota «3yueHue
20 3aBUCUMOCTH PACTSDKCHUS
(medopmarnyiv) Ipy>KMHBI OT
MIPUIIOKEHHON CUIIBI»
21 SBnenne Tarotenus. Cuia TSHKECTH
CBs3b MEXTY CUIION TSKECTH U
N bubmuorexa [JOK
22 Maccoli tena. Bec Ttena. Pemenne
" " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuia TsSHKeCTH
” Cuna TsKeCTH Ha IPYTruXx IUIaHeTax. bubnuoreka [IOK
DU3NYECKUE XaAPAKTEPUCTUKH TJITAHET https://m.edsoo.ru/ff0a1502
bub e OK
24 N3amepenue cun. Jlunamomerp nommoreka L
https://m.edsoo.ru/ff0al8cc
bub OK
25 Bec tena. HeBecomocTh nommoreka L
https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHJI, HallpaBJIEHHBIX
. v . P bubmuoreka [JOK
26 10 OJHOM MPSMOH.
. https://m.edsoo.ru/ff0ala70
PaBHopelicTBYIOIIAs CHIT
7 Pemrenue 3agau o reme
"PaBHogeiicTByrOmas cuin”
)3 TpeHune ckoJIbKEHUS U TPEHUE MTOKOSI. bu6nuoreka [IOK
Tpenue B IpuUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabota «/3yuenune bubnmoreka [JOK
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3aBHCUMOCTHU CHJIBI TPEHUS
CKOJIbKEHUS OT CUJIbI IaBJIEHUS U
XapaKTepa CONPUKACAOIINXCS
IMOBEPXHOCTEIN

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 N o
PaBHOJICHCTBYIOIIEH CHITBI
Pemenne 3agau no remaM: «Bec

31 tenay, «I'paduueckoe nzoOpaxeHue bubnuoreka [JOK
cuny, «Cunbly, «PaBHOAEHCTBYOMIASA https://m.edsoo.ru/ff0alde0
CHIT»

KonTtponsHas pabora no temam:
«MexaHn4ecKoe IBIKEeHUe», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padudeckoe n300paskeHUE CHID»,
«Cunsr»

13 Jasnenue. CiocoObl yMEHBIIICHUS 1 bubmuorexa [JOK
YBEJIUYEHHUS TABICHUS https://m.edsoo.ru/ff0a20a6
JaBieHnue raza. 3aBUCUMOCTD

N bu6mmoreka [JOK
34 JaBJICHHM ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TeMnepaTypbl
Ilepenaua naBneHust TBEPALIMU
P P bubnuoreka [JOK
35 TeJIaMH, JKUJIKOCTSIMM U ra3aMu. 3aKOH
https://m.edsoo.ru/ff0a25b0
ITackansa

36 JlaBlIeHHE B *KUAKOCTHU U Ta3e, bubnuoreka [JOK
BBI3BAHHOE JCUCTBHUEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBienue B bubmuoreka [JOK
JKUJIKOCTH U Ta3e. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826

38 CooOrmaromuecs cocyabl bubnmoreka [JOK
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https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 ['unpaBnuueckuii mpecc
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
JKHJIKOCTHBIM HACOC
Atmocdepa 3eminu. [Tpuunnsl
CYILIECTBOBAHUS BO3 HO
T AV bubmmoreka [{OK
41 000y10uKH 3emMau. 3aBUCHMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(HEpHOTO JaBJIICHHS OT BBICOTHI
HaJl ypOBHEM MOPS
bu6moreka [IOK
42 Bec Bo3nmyxa. ATmMocdepHOe naBiieHHe nommoreka L
https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTO TaBICHUS. bubmuotexa [JOK
OnbiT Toppuuersiu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTBH aTMOC(HEPHOTO
bu6mmoreka [IOK
44 JTABJICHUSI OT BBICOTHI HaJl YDPOBHEM
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JIaBJICHUE HA PA3JIM4YHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agaud mo reme
"AtmocdepHoe naBiacHue"
JleiicTBUE JKUAKOCTH U T'a3a Ha
47 IOTPY>KEHHOE B HUX TEJIO bubmorexa HOK
Py ) https://m.edsoo.ru/ff0a3276
ApxumMmenioBa cuia
Jlaboparopnas pabota «Onpenenenue
43 BBITAJIKUBAIOIICH CHIIBL, bu6mmoreka [JOK

ﬂeﬁCTBYIOHleﬁ Ha TEJIO, IMOTPYKCHHOC
B XKHUJIKOCTB»

https://m.edsoo.ru/ff0a33fc
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49

JlaboparopHas paboTa 1mo Teme
«MccnenoBanue 3aBUCMOCTH Beca
TeJla B BOJE OT 00BEMA MOTPYKEHHOU
B XKXUJKOCTH 4aCTH TEJIa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnas pabota
"KoncTpynpoBaHue apeomerpa win
KOHCTPYUPOBaHUE JTOIKU U
omnpeaeneHue e€ rpy3onoabEMHOCTH"

52

Pemenne 3agau no temaM: «II1naBanme
cyaoB. Bo3ayxomniaBanuey,
«/laBreHne TBEpBIX TEIN, JKUIKOCTEH
H Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuveckast pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MoimnHocTts. EauHuner MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noaséMe mo jectauie"”

56

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha ppryare

57

KonTposnpHas paboTa o teme
«/laBiieHHEe TBEPABIX TEI, )KUIKOCTEN
u ra3oB» / Beepoccuiickas
IpoBepoyYHas pabora

58

PesepBHeIit ypok. Pabota ¢ TekcTamu
1o TeMme «/laBneHue TBEpBIX Tell,

bu6nmoreka [JOK
https://m.edsoo.ru/ff0adffe
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XKUAKOCTEH U ra3oBy / Beepoccuiickas
poBepoyHasi paboTa

59

Poruaru B TexHuke, ObITY U IPUPO/IE.
JlaboparopHas paboTa
«HMccinenoBanue yclloBUM paBHOBECUS
pbIyaray

0.5

bubmmorexa [{OK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3a1au o reme «YCI0BUI
PaBHOBECHS pbIyara

bubmmoreka [{OK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent mosnesnoro aecTpus
MexaHusma. Jlaboparopnas padota
«M3mepenue KII/] HaknoHHOM
TUTOCKOCTI

0.5

62

Pemenne 3amay mo reme "PaborTa,
mortHocTh, KIT"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4dc48

63

MexaHnueckas Heprusl.
Kunernueckas 1 noteHaibHas
SHeprus

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

64

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTHH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAJILHOE ONIPEJCIICHHE
W3MEHEHUS KHHETUYECKOU U
MOTEHIMATBLHON SHEPTUH TPU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
JI0CcKOCTH"

66

KonTtponsHas pabota o Teme
«PaboTa 1 MOIIHOCTh. DHEPIHs»

67

PesepBHriit ypok. Pabota ¢ TekcTamu

bu6nmoreka [JOK



https://aram.uralschool.ru/
mailto:aramschool@mail.ru

o TeMe "MexaHnuyeckoe nBmxeHue"

https://m.edsoo.ru/ff0adee6

PesepBHeIit ypok. Paborta ¢ TekcTamu

68 1o teme "Pabora. MoHoCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://aram.uralschool.ru/
mailto:aramschool@mail.ru

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
. bubnuoreka [JOK
1 KWHETUYECKOU TEOPUU U UX ONIBITHBIE 1
https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIllecTBa https://m.edsoo.ru/ff0a540e
OObsicHEHNE CBOMCTB TBEPIOTO,
4 AKUJKOTO U Ta3000pa3HOT0 COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU
bu6mmoreka [JOK
5 Kpucrannmaeckue u amopdusie Tena 1
https://m.edsoo.ru/ff0aS800
6 CmauuBaHue U KaUJUISIPHOCTD. | bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe paciiMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIMJIOBOTO JIBUKEHUS 1
YacTHIL
9 Buytpennss sneprus. CriocoOsl | bu6nuoreka [IOK
WU3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunael renonepenaun 1 bubnmnoreka [JOK
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https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

11
BEIIECTB U MAaTEpHAJIOB B IEIIX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [{OK
TEII0EMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca. bubnuoreka [JOK

13 p i
TermooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEII000MEHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsTYeil BOIBI"

Pacuer konuyecTBa TEIIIOTHI,

15 HEOO0XOUMOTO JJI1 HarpeBaHus Teja
Y BBIJICIISIEMOTO UM TIPH OXJIAKICHUN

16 JlaGopaTtopHnas pabdorta "Onpenenenue bubnuorexa [JOK
yAEIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y enbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpACBaHUE

P bubnuoreka [JOK
18 KPUCTAUIMYECKUX TEN. Y IeTbHAs
https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS

19 JlaGopatopHas pabota "Onpeznenenue bubnuorexa [IOK
yIEIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHIEHCAIUS. bu6nuoreka [IOK
HUcnapenue https://m.edsoo.ru/ff0a740c

21 Kuneunwue. Y aenpHas TemiaoTa bu6nmoreka [JOK
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napooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopHas
pabota "Omnpenencane
OTHOCHTEIILHON BIAXKHOCTH BO3AyXa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHne
BJI&KHOCTH BO3/lyXa

24

[IpuHIMIBl pabOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

25

KII/I TermoBoro aBurates.
TennoBbie qBUTATENH U 3AIIUTA
OKpYKarollel cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHUS U MIPEBPALICHUS
SHEPrUH B TEIUIOBBIX MPOIIECcCax

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnoBrIe SIBJICHHUS.
H3MeHeHue arperaTHbIX COCTOSHUI
BemecTra"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas paboTa o tTeme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa'

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

29

QHGKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apA10B

30

VYpok-uccienosanue "Onexkrpusanus
TEJ UHIYKIUEH U MIpU
CONIPUKOCHOBEHUU"
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B3anmoencTBre 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TTOJIE.
0 HanpsikeHHOCTB 2JIEKTPUYECKOTrO bubnuorexa [JOK
noJi. [IpuHIun cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX TOJIEN
Hocurenu snekTpuyeckux 3apsijioB.
33 OnemeHTapHbIH 3apsan. CTpoeHue
aToma
34 [TpoBOIHUKH U TUAAEKTPUKHU. 3aKOH bu6moreka [IOK
COXpaHEeHUs JIEKTPUYECKOTO 3apsana https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHUE bubmuorexa [JOK
CBOWCTB 2JIEKTPUYECKUX 3apSA0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHI TOK, YCIIOBUS €T0
bu6mmoreka [IOK
36 cyiiecTBoBaHus. MICTOUHUKH
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
. bu6mmoreka [JOK
37 JlelicTBUS 3JIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 3JIEKTPUYECKOTO MOJISI HAa TPOBOHUKH 1
U TUDJIEKTPUKH"
39 DIEKTPUYECKUM TOK B METAILIAX, bubnnoreka [JOK
JKHUIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas Lenb U €€ COCTaBHbIE
4acTH
Cuna Toka. JIabopatopHas paboTa
) bu6mmoreka [JOK
41 N3mepeHue u peryaupoBaHue CUIIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6
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DNEKTPUUECKOE HAMPSKEHUE.

4 BonwsTmeTp. JIabopaTopHas padoTa 0.5 bubnmoreka [JOK
"N3mepenue u peryinpoBaHue ' https://m.edsoo.ru/ff0a9%e14
HarnpspKeHus "

43 CornpoTHuBIeHHE TPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota "3aBUCHMOCTH

44 BJIEKTPUYECKOTO COMPOTUBIICHUS | bubnuoreka [JOK
MIPOBOJIHUKA OT €ro JJIUHBI, IIOLIAaau https://m.edsoo.ru/ff0aa738
MIOIIEPEYHOI0 CEYEHUs U Marepuana"
3aBUCUMOCTD CHJIBI TOKA OT

bu6moreka [IOK
45 HanpsbkeHnd. 3akoH Oma 11 ydacTka
https://m.edsoo.ru/ff0aa44a
1enu
JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTU CHIIEI
bu6mmoreka [JOK
46 TOKa, UAYLIETO Yepe3 PE3UCTOp, OT 1
https://m.edsoo.ru/ff0aa04e
CONIPOTHUBIICHHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U NApAIIIEIBHOE
COEIMHEHUS IIPOBOTHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

43 MpaBUJIa CIOKEHUS HANPSIKEHUN NIPU | bubnnoreka [JOK
IOCIEN0BATENBHOM COEIUHEHNUU IBYX https://m.edsoo.ru/ff0aaaS8
pe3ucropon"

JlaGopatopHas pabota "IIpoBepka
49 IIpaBUJIA JUIsl CUJIBI TOKA IPU | bu6nuoreka [IOK

NapajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle
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Pemenue 3agau Ha npuMeHEHUE

bubmuoreka [JOK
50 3akoHa OMa Jyist pa3JIMuHOTO
https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTtopHnas paborta "OnpeneneHnue
bubmmoreka [{OK
52 paboThl ¥ MOIIIHOCTH 3JIEKTPUUYECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LIETTH U MOTPeOUTenn
N bubmuorexa [JOK
53 AIIEKTPUYECKON SHEPTUU B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 [TocTostHHBIE MAarHUTHI, KX
B3aMMOJICHCTBHE
55 Ypok-uccnenoanue "N3yuenne bubnuoreka [JOK
10JIEN MOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTHOe noJsie. MarautHoe mnoiie
bu6mmoreka [IOK
56 3eMiIM U €ro 3HadyeHue I )KA3HU Ha
https://m.edsoo.ru/ff0acOba
3emuie
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPUUECKUE 3apsibl.
bubnuoreka [JOK
57 3apsKeHHbIE Tea U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoieiicTBus. [locTosTHHBIN
3JIEKTPUYECKUN TOK"
KonTtponsHas paboTa o Teme
"DneKTpruuecKue 3apsapl.
bu6mmoreka [JOK
58 3apsKEHHBIE TEJIa U UX

B3auMozeincTBUA. [1oCTOSHHBIN
anekTpuyeckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8
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poBepoYHas pabora

59

PesepBHeIit ypok. PaboTta ¢ TekcTramu
o Teme "llocTrosiHHbII
anekTpuyeckuii Tox" / Beepoccuiickas
poBepouHas paboTa

bubmmorexa [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneiT DpcTena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
IT0JIC KaTyIIKH1 C TOKOM

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHue 1eKTPOMarHuToB B
texauke. JlabopaTopHas pabora
"N3yueHne NeiCTBUSI MarHUTHOTO
I10J151 HA MPOBOJHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpOMCTBaX U Ha TPAHCIIOPTE.
JlaGopaTopHnas pabota
"KoHcTpynpoBaHue U U3y4eHUE
paboThI AMeKTpoaBUraTess"

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

63

OnbiTel Papajes. 3aKoH
3IIEKTPOMArHUTHOM MHIYKIUU.
IIpaBuno Jlenna

64

DnextporeHepatop. Crocoobl
MOJIy4€HUS DIIEKTPUUECKOM SHEPTUU.
DIEeKTPOCTAaHIIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPTUU

65

[ToaroToBka K KOHTPOIBHOM paboTe
10 TeMe "DNEKTPUUECKUE U
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MAarHUTHBIE SABJICHUS"

KonTtposneHas paboTa o teme

" bubnuorexa [JOK
66 DNEeKTPUYECKUE U MATHUTHBIE 1
" https://m.edsoo.ru/ff0acb14
SIBJICHUA
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnuorexa [JOK
o teMe "TermioBsie ssBieHUS" https://m.edsoo.ru/ffO0acc5e
63 PesepBHblit ypok. Pabota ¢ Tekctamu |
o TeMe "MarauTHsie ABiIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jlj;_n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie i[:;:e}[l/lﬂ :)Igg)a[:():;?:enbﬂme
padoTsbI padoThI pecypest

| MexaHnueckoe JBHKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCHUTEIILHOCTD 1 bubmmoreka [{OK
MEXAaHUYCCKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [JOK
JBUKCHHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOJIMHEITHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubnuoreka [JOK
JIBIO)KEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopoctu
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu | 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM IBUXEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TuiocKkocTh"

2 CBoOoHoe nagenue Tei. OmbIThI |
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO | bubnuoreka [IOK

OKPYKXHOCTH. HepI/IOI[ Hn yacTtoTa

https://m.edsoo.ru/ff0ael76
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oOpamienus. JluHeiinas u yriosas

CKOPOCTHU
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepssiit 3ak0oH Hprotona. Bexrop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHOfelicTBYIOIIAs CHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3ana4 Ha npuMEHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmuorexa [JOK
15 Cua ynpyrocti. 3akon ['yka https://m. edsocf.lru/faneca2
16 Pemenue 3agay mo teme «Cra
YOPYTOCTH
7 JlabopaTtopHas pabora «OnpeneneHue bubnuoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cina Tpeis https:/m. edsogru/fanﬂ?aS
19 Pemenue 3anau no reme «Cuna bubnuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3aKOHbI
21 Herorona. CII[/IJ'Ia ynpyroctu. Cuia Bubmiorexa LIOK
" https://m.edsoo.ru/ff0atb8e
TpeHUs
” Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044
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najacHus

VYpoxk-koHpepenuus "JIBmKeHne el

23 BOKpPYT IPaBUTAIMOHHOTO LIEHTpa
(Conneunas cucrema). ['amaktuku"
Pemenne 3amag mo teme "Cuia
bubmmoreka [{OK
24 TSHKECTH Y 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS
)5 [TepBast kocMu4ecKasi CKOPOCTb. bubmmoreka [{OK
HeBecomocTts u meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepranbHON TOUKH.
AOGCOoIOTHO TBEPIOE TEIIO.
26 PasHosecue TBEpIOTO TENA C bubmmorexa [OK
.. - P https://m.edsoo.ru/ff0afe36
3aKpETUIEHHOM OChIO BPAIIICHMUSI.
MowmeHnT cunsl. LlenTp Tsxectu
PaBHOBecue MaTepraIbHON TOUKH.
AOGCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TEIA C
3aKpEIUIEHHON OChIO BpAIllCHUS.
MowmeHnT cuisl. LlenTp Tsxectu
)3 Pemenne 3agau o reme "MoMeHT bubnuoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJBHOM paboTe MO
" bubnunoreka [JOK
29 TeMme "MexaHndecKkoe JIBUKEHHUE.
. " https://m.edsoo.ru/ffOb0408
BsaumoneiictBue Ten
KonTponsHas pabota o Teme
| bu6mmoreka [JOK
30 MexaHn4uecKo€e IBHKEHUE.
. " https://m.edsoo.ru/ffOb06ec
BsaumoneiictBue Ten
31 Nmnynsc Tena. Umnynsc cuisl. 3akoH bubnuorexa [IOK
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COXpaHEHUsl UMITYJIbCA. YIIPYrOe U
HEYIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemenue 3ama4q mo reme "3akou

bubmmorexa [{OK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
13 VYpoxk-koudepenuus "PeaktuBHOEC
JBUKEHHE B PUPOJIE U TEXHUKE"
34 Mexanuveckasi paboTa U MOIITHOCTh bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
35 PabGoTta cunibl TSDKECTH, CHITBI bubmmoreka [IOK
YIPYIrOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBUKEHUU TeJA 110
TOPU30HTAIIBHON TOBEPXHOCTU»
17 CBs13b HEPrUU U pabOTHI.
[TorenumanpHast S3HEPTUs
13 Kunernueckas sueprus. Teopema o bubnuoreka [JOK
KUHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «/3yuenue bubnnoreka [JOK
3aKOHA COXPaHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTEePUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaromue KoueOaHus. bubnunoreka [JOK
Brinyxxnennsie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii ¥ Npy>KUHHBIN

MasATHUKH
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44

VYpok-uccnenopanue «3aBUCUMOCTh
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MacCEL Ipy3a»

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

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIeOaHmIX

46

JlabopaTtopHas pabora «OnpeneneHue
4acTOTHI U IEpUOAA KoJIeOaHu
MPYKUHHOTO MasSiTHHKA

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TMTEPH0/1a KOJIeOaHMi
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl Tpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpoaosibHbIE 1
MOTIEPEYHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koupepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMu4yecKkue BOJHBI"

50

3Byk. PactipocTpaHenue u oTpakeHue
3ByKa

51

Ypok-uccnenosanue "Habmroaenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

Ypok-koHpepenmus "YnpTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

Iloaroropka k KOHTpOJ’IBHOﬁ pa60Te 1o

bu6nmoreka [JOK
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Teme "3aKOHbI COXPaHEHHUS.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtposnsHas paboTa o teme

55 "3akoHbI cOXpaHeHUs. MexaHndyeckue
KoJieOaHus U BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepennus "Llkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb3oBaHuE 31E€KTPOMArHUTHBIX https://m.edsoo.ru/ffO0b2fe6
BOJIH JIJ11 COTOBOM CBSI3H"
VYpok-uccnenoanue "N3yuenne
. bu6mmoreka [IOK
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
TTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pewrenue 3agad Ha onpeneneHue
60 YacTOTHI U JUIMHBI DJIEKTPOMAarHUTHOU
BOJIHBI
DNeKTpOMarHuTHas IpupoJa CBETa.
. bu6mmoreka [JOK
61 CkopocTth cBeTa. BoHOBBIE CBOMCTBA
https://m.edsoo.ru/ffOb31d0
cBEeTa
Hctounuku ceta. [IpsamonnnHeitnoe
bubmuoreka [JOK
62 pacrpoCcTpaHeHHe CBeTa. 3aTMEHUS
https://m.edsoo.ru/ffOb3658
Connua n JIynst
3aKOH OTpakKeHUs CBETa. 3epKaia.
bu6mmoreka [JOK
63 Pemenue 3a1ay Ha MpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUsS CBETA
64 [Ipenomienue cBera. 3akoH bubnmoreka [JOK
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MpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonp30Banue MOIHOTO BHYTPEHHETO Et?i?;;f;ifr?}:fowdc
OTPaKEHHUS B ONITUYECKUX CBETOBOJAX
JlaboparopHuas padota "HMccrnenoanme
66 3aBUCHUMOCTH yTJIa MPETOMIICHUS
CBETOBOTO JIy4ya OT YIJia MaJIeHus Ha
rpanuue "Bo3yX-cTexsio""
VYpoxk-koupepennus "Hcnonp3oBanue
67 TIOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
68 JIuu3el. OnTHYecKas Cuja JIMH3BI bubmorexa OK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n3o0paxeHuil B TMH3aX bubmorexa OK
https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas padota "Onpenenenue
70 (hOKYCHOTO PacCCTOSIHUS M ONITUYECKOM bubmorexa OK
CHTBI CoBHparomeii MHH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenius "OnTuyeckue bubnuorexa [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ffO0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue Bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "ledexTs
3penus. Kak coxpanutsb 3peHue"
Pa3noxxenne 6enoro cBeTa B CIEKT.
74 OnbiTel HetoTOHA. CrioxkeHnne bubmuoreka [JOK

CIICKTpPAJIbHBIX IBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ff0c0f4c
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Jlaboparopuas pabota "OnbIThI IO
Pa30oKEeHUI0 OEJI0r0 CBEeTa B CIEKTP U

bubmmorexa [{OK
75 BOCTIPUSATHIO IIBETA IPEAMETOB MPHU UX
https://m.edsoo.ru/ff0cOe2a
HaOJIOIEHUH Yepe3 [BETOBEIC
¢bmbTpe"
VYpok-npaktukym "BonHoBbIE
76 CBOICTBa CBeTa: JUCIEpPCHs,
uHTepdepeHus u nuppaxaus”
77 Omnbitel Pesepdopna u mianerapHast bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanne u MOTJIONEHHE CBETa
. bubmuorexa [JOK
79 aromoMm. KBanTtel. JIunevyaTeie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 VYpoxk-npaktukym "HabGmonenune bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
N bu6mmoreka [JOK
81 PagnoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro sapa. Hykimonnas bubnuorexa [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac
23 PanuoakTtuBHBIE TPEBpAILICHUSL. bubnnoreka [JOK
N30TOo1EI https://m.edsoo.ru/ff0clal4
34 Pemenne 3a1au o teme: bubnuoreka [JOK
"PannoaktuBHBIE peBpaleHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nomypacnana
Ypoxk-koHdepenius "PaqnoakTuBHbIC
P Gep bubnuoreka [JOK
86 W3IIy4EeHHS B IPUPOJE, MEAUIIMHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126
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SnepHblie peakuu. 3aKOHBI

bubmuoreka [JOK
87 COXpaHEHHs 3apsiI0BOI0 U MaCCOBOTO
https://m.edsoo.ru/ff0c1c58
qucen

28 DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b bubnuorexa [JOK
MAacChl ¥ DHEPruu https://m.edsoo.ru/ffOc1d7a

29 Pemenue 3agau mo teme "Anepueie
peakiun"

90 Peakuuu cunTte3a u neneHus saep. bubmmoreka [{OK
Wcrounuku sHeprun CosHua U 3BE311 https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas

91 sHepreTuka. JlencTBus
PaIOaKTUBHBIX HU3TyIECHUN Ha KUBbIE
OpraHu3mbl"

[ToaroroBka K KOHTPOJBHOM paboTe MO

90 TeMe "DIEeKTPOMAarHuTHOE MOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsble siBieHUS"

KounTponbHas pabora no teme
93 "DeKTpOMarHUTHOE TOJIE.
DIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBsble siBieHUS"
[ToBTOpEHME, 00OOIICHNE.
bubnuoreka [JOK
94 JlaGopatopHble pabOTHI IO KypCy
" . " https://m.edsoo.ru/ff0c245a
B3aunmoneiictBue ten
IToBTOpenue, o0oOmenHue. Pemenne
bu6mmoreka [JOK
95 pacyeTHBIX U KaYECTBEHHBIX 3a/a4 [0
" " https://m.edsoo.ru/ff0c2572
teMe ""TemnnoBble mpolecchl
96 [ToBTOpenue, 06061menHue. Pemenue bubnmoreka [JOK
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pacyeTHBIX M KaYECTBEHHBIX 3aa4 10
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

bubmmoreka [{OK

97 pacyYeTHBIX M KaYECTBEHHBIX 3aa4 M0 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpEeHue, 06001IEeHNE.
bubmmoreka [IOK
98 JlabopaTopHbie pabOThI 1O KypCy 1 1
" " https://m.edsoo.ru/ff0c2c¢52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, 0606menue. Pabora c
" bubnuorexa [JOK
99 TEKCTAMU 110 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, o6o6menue. Paborta ¢
" bubnuoreka [JOK
100 tekcraMmu 1o TeMe "Konebauusa u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606menue. Pabora ¢
101 TekcTaMu 110 TeMe "CBeToBBIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekctaMu 1o TeMe "KBanToBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pasiindaTtb ABJICHUA II0 OMNMCAHWIO HX XapaKTCPHBIX CBOWCTB M Ha

OCHOBC OITBITOB, JEMOHCTPUPYIOIUX TAHHOC (1)I/ISI/ILI€CKO€ SBJICHUEC

1.3

pacrmo3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBICHUI B
OKpY)KaIollleM MHUpe, B TOM uucie (GU3NYECKUE SIBICHUS B MPUPOJIE,
MIpU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aady B Y4eOHYIO, BBIICNATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3UUECCKUX SIBJICHUI

1.4

OTNHCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (PU3UYECKHE SIBICHUS,
UCHOJIB3YSl (U3MYECKUE BENUYMHBI, NPU OMUCAHUM MPABUIBHO
TpPakTOBaThb (U3UYECKUH CMBICI HCMOJIb3YEMbIX BEIMYMH, HUX
0003HaYeHHS U SUHUIIBI (PU3UUECKUX BEIIMYMH, HAXOAUTh (GOPMYJIbL,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C  JIPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpaUKHd  HM3YyYCHHBIX  3aBUCUMOCTEH

(1)I/ISI/ILIGCKI/IX BCIINYHNH

1.5

XapakTepu3oBaTh CBOIMCTBa TCII, (bPI?:PI‘ICCKI/IC SABJICHUSA W ITPOLECCHI,
HCIIOJIB3Yydd H3YUYCHHBIC 3aKOHBI, IIpU 3TOM [JaBaThb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3allMcCblBaTb €TI0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHC

1.6

OOBACHATh (U3NYECKUE SIBJICHUS, MPOLECCHl U CBOWCTBA Tel, B TOM
YhCllie M B KOHTEKCTE€ CHUTYyallUd MPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYMHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yYCHHBIX CBOWCTBA (PU3MYECKUX SBICHUN, PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTH

1.7

peuiarb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIB3YyAd 3aKOHBI U
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dbopMyIbI, CBsI3BIBAIONINE (DU3MUECKUE BETMYMHBI: HA OCHOBE aHAN3a
YCIIOBUSL 3a7auyd  3alUChIBaTh KPAaTKOE yCJIOBHE, TMOJICTaBIATh
¢u3uueckue BeTUUMHBI B (POPMYIIBI M IPOBOJUTH PACUETHI, HAXOJUTD
CIIPpaBOYHBIC JAHHBIC, H606XOIII/IMI)IC AJid pelICHuA 3a4a4, OCHHUBATD

PEAUTUCTUIHOCTD TOTYICHHOU (PU3UYECKON BEITMUMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOpPHIE MOKHO PEIIUTh TMPH MOMOIIU
(1)I/I3I/I‘~IGCKI/IX METOAOB, B OIHMCaHUMU HCCICIOBAHHUA  BBIACIIATH
MPOBEPAEMOE  MPEANOJIOKECHHUE (rumotesy), pas3nuyaTh u
HHTCPIIPETUPOBATH HOJ'Iy‘-ICHHBII\/'I pe3yJIbTaT, HAXOAWUTH omuOKu B

X0J¢€ OIibITa, ACJIAaTh BBIBOJLI I1O €0 pE3yJibTaTaM

1.9

MPOBOJIUTH OTBITHI IO HAOMIONEHUIO (PU3WYECKUX SBJICHUNU WU
¢u3ndeckux  CBOWCTB  Tel:  (PopMyaupoBaTh  IIPOBEpsSEMbIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY W3  NPEIJI0KEHHOTO

000py/10BaHNs, 3aMMCHIBATh X0/ OTbITa U (POPMYIUPOBATH BBHIBOJIbI

1.10

BBINIOJIHATh TPSMbIE MU3MEPEHUS C HCIOJIb30BAHMEM aHAJIOTOBBIX U
ur(poBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS NPUOOPOB C Y4ETOM

3aJIaHHON a0COJIFOTHOW TTOTPEITHOCTH U3MEPECHUI

1.11

MPOBOJIUTH  WCCIAEAOBAHUE  3aBUCUMOCTH  OJHOW  (pU3MUECKOU
BEJIMYUHBI OT JIPYrod C HCIOJB30BAHUEM TIPSAMBIX HW3MEPCHHMH,
y4acTBOBaTh B IUIAHMPOBAHMM YYE€OHOTO HCCIIEIOBaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHS, CIACAYS MPEIIOKCHHOMY TIJIaHy,
(bUKCHpOBaTh PE3YJBTAThl TOJYYCHHOW 3aBUCUMOCTH (PU3NUECKHUX
BEJIMYUH B BUJIEC MPEAJIOKEHHBIX TAOIHI] U TPAPUKOB, JIETaTh BHIBOIBI

I10 pE3yJibTaTaM HMCCICI0BaHHUA

1.12

IIPOBOAUTHL KOCBCHHBIE HN3MCPCHHA (1)I/ISI/II'I€CKI/IX BCJIMYHH, CJICOyd
Hpe,Z[HO)KCHHOﬁ HUHCTPYKIUU: IIPU BBIIIOJIHCHUU I/IBMepeHI/Iﬁ CO6I/IpaTI>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIUYUCIIATH 3HAYCHUC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL IIpaBuJIa TCXHHUKH 0e30MmacHOCTH IIpu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaTb IIPUHIUIIBI JENCTBUS HpI/I60pOB n  TCXHHUYCCKUX
YCTpOﬁCTB, XapaKTCepUu30BaTb HNPUHIHIIBI JeNCTBUA N3YYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C MOMOIIBIO HX OIIMCAaHUA,
HCIIOJIb3Ys 3HaHUA 0 CBOMCTBaX (I)I/ISI/ILICCKI/IX SIBJICHUH n

HGOGXOJII/IMLIG (I)I/IBI/I‘-ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU
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1.15

OPUBOJUTL TPUMEPHl  (HAXOJAUTh WHPOPMAIMIO O MPUMEPAX)
PAaKTUYECKOTO MCMOIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HH Juig  oOecrieueHHss O€30MacHOCTH Tpu  oOpalieHuu ¢
npuOopaMy U TEXHUYECKMMH yCTPOWCTBAMHU, COXPAHEHUSI 3I0POBbS U

cOOII0ACHNSI HOPM 9KOJIOTMUYECKOTO TIOBEIEHUS B OKpYXKaIoLIel cpese

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpoCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHMW M IYTEM CPAaBHEHMS DPa3jIM4HBIX HCTOYHUKOB
BBLICTATh MHQOpPMAIMIO, KOTOpasi ABJISETCS NPOTUBOPEUYMBON WM

MOET OBITh HEJ0CTOBEPHOI

1.17

HCIIOJIb30BAaTh pu BBIIIOJIHCHUH y4eOHBIX 3a1aHU I
HAayYHOTIONYJISIPHYIO  JIUTEpaTypy  (QU3MYECKOro  COJepKaHus,
CIpaBOYHBIE MaTepuaybl, pecypcel cetn VHTepHeT, BiaJIeTh
npuéMamM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGOpMAIIU

W3 OJTHOM 3HAaKOBOW CHCTEMBI B IPYTyIO

1.18

CO31aBaThb CcOOCTBEHHbBIE KpaTKUC MMUCbMCHHBIC U YCTHEBIC COO6HIGHI/I5[
Ha OCHOBE 2 — 3 WCTOYHHUKOB HHPOpMAIMK (PU3UIECKOTO
COJIep’KaHUs, B TOM 4YHCIe MyOJMYHO J1elaTh KpaTKue COOOIIEHHS O
pe3ynbraTax NpPOEKTOB WM Y4eOHBIX HCCIENOBaHUI, NpHU 3TOM
rpaMOTHO HCMOJIb30BAaTh HW3YYEHHBIM MOHATUMHBIA amnmapar Kypca

(GU3MKH, COPOBOKIATH BHICTYIIJICHHE MTPE3EHTAI[UEH

1.19

IIPU BBIIIOJIHCHHUHU yLIe6HBIX IIPOCKTOB 1 I/ICCJ'IG,I[OBaHI/Iﬁ pacupeaciisiTb
00s3aHHOCTH B rpynie€ B COOTBETCTBUU C IIOCTABJICHHBIMHU 3aJJadyaMu,
CJICAUTHh 3a BBIIIOJHCHUEM IIJIaHa HCﬁCTBHﬁ, aJICKBATHO OILICHHUBATH
CcOOCTBEHHBIH BKJIad B JCATCIBHOCTb TI'PYIINbI, BbICTPANBATH
KOMMYHUKATUBHOC BSaHMOHCﬁCTBHC, Y4YUTbIBAsA MHCHUC

OKpPYKaromunux

8 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI0 00111ero o0pa3oBaHust

1.1

HCIIOJIb30BaThb IIOHATHA

1.2

pPas3iiniaTh ABJICHUA II0 OMHUCAHUIO HX XapPAKTCPHBIX CBOMCTB U Ha
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OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘-IGCKOG SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE UW3YyYCHHBIX (DU3MUYECKUX SBICHHHA B
OKpYXKaloIlleM MHpE, B TOM 4Hcie (U3NYECKUE SIBICHHUS B MPHUPOJE,
IPU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3ajauy B Y4EOHYIO, BBIACIATH

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

OTMCBHIBATH HW3YyYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SBJICHUS,
UCTIONB3Ysl (U3NYECKHUE BEIMYMHBI, IPU ONHCAHWU IPABUIHHO
TPaKTOBaTh  (PU3MYECKHIA  CMBICT  HCHOJB3YEeMBIX  BEJIHYHH,
0003HaYeHUS U €UHUIIBI (PU3UUECKUX BEIIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMU
BEJIMYMHAMH, CTPOUTH  TIpaUKH  HM3YyYEHHBIX  3aBUCHMOCTEH

(bU3HYECKUX BEIIMUUH

1.5

XapaKTEePU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBICHHUS M TIPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbBI, IMPHU H3TOM JaBaTh CJIOBECHYIO
GbOpMYyTHpPOBKY 3aKOHa ¥ 3alHCHIBaTh €r0 MaTEeMaTH4YeCKOe

BBIpa)KCHUE

1.6

O0OBSICHATH (PU3MYECKUE TPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIC U B
KOHTEKCTE CHTyalluid TPaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKMX WIaroB ¢ MOMOIIbI0 | — 2 H3y4YEeHHBIX CBOWCTBA

buznyeckux sABNeHUH, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3a7aud B 2 — 3 NEHCTBUS, UCHOJIB3YS 3aKOHBI U
dbopMyibl, cBs3bIBAIONINE (DU3UYECKUE BETMYMHBI: HA OCHOBE aHAN3a
yCIIOBUS 33/1a4M 3allMChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEAOCTATOK
JAHHBIX JJIs pelleHus 3aJa4yd, BbIOUpaThb 3aKOHBI U (OPMYJIbL,
HEoOXoauMBbIe JUIsl €€ pelIeHUs], MPOBOJAUTHh Pacdy€éThl U CPaBHUBATh
MOJIyYeHHOE 3HAaueHUEe (PU3UYECKONW BEIMYMHBI C W3BECTHBIMU

JaHHBbIMHA

1.8

paciIo3HaBaThb HpO6J'ICMI>I, KOTOPBIC MOKHO pPCHIUTL IIpU ITOMOIIH
(I)I/ISI/I‘IGCKI/IX MCTOJOB, UCIIOJIB3YS OTTMCAHUC UCCIICAOBAHUA, BBIACIIATD
IMPOBEPACMOC MNPCANOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTL TOpPSAAKa

IMPOBEACHU UCCIICAOBaHNA, ACIaTh BBIBOAbI

1.9

HOPOBOJUTH OIBITHI MO HAOMIOACHUIO (PU3MUYECKUX SIBICHUA WU
¢usmueckux  CBOMCTB  Ten:  (opMyaupoBaTh  NpOBEpsieMble

IMPECATIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY nu3 MMPEIJIOKCHHOT'O
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000pyI0BaHNUs, OMUCHIBATH X0 OTIBITA U (POPMYIIMPOBATH BHIBObI

1.10

BBIIIOJIHATH IIPSMbBIE HM3MEPEHUsl C HCIIOJIb30BAHUEM aHAJOTOBBIX
npuOOPOB U AATYUKOB (PU3NYECKUX BEIMYMH, CPAaBHUBATH PE3YIIbTATHI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

OPOBOJUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOM
BEJIMYUHBI OT JPYrol C MCIOJIB30BAHUEM MPSAMBIX HW3MEPECHHM:
IUIAHUPOBATh HCCIIEJJOBaHUE, COOMpATh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHusi, clemys NOpeUIOKeHHOMY  IUIaHy,  (uKcupoBaTh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOIUIl U TrpauKoB,

ACJIaTb BBIBOABI 11O PE3yJIbTaTaM HCCICI0OBAHUA

OPOBOAMTH  KOCBEHHbIE  HM3MEpPEHHMsS  (U3NYECKMX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cienyss TPEeNIOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCJIMYHHBI

1.13

coOnroAaTh TMpaBWia TEXHMKM Oe30macHOCTH mpu  paboTe cC

71a00paTOPHBIM 000PYIOBAaHUEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HX ONHUCAHUS, HCIOJb3Ys
3HaHHA O CBOMCTBaX (UBNYECKUX SIBICHUH U HEOOXOIUMbIE

bu3nIecKue 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh IMPOCTBIC TEXHUYCCKHE YCTpOfICTBa U U3MCPUTCIILHBIC
HpI/I60pBI II0 CX€MaM U CXEMAaTUYHBIM PUCYHKaM, COCTaBJIATb CXEMBI
OJICKTPHUYCCKUX ueneﬁ C TIOCICOAOBATCIbHBIM W IapalJICJIbHBIM
COCIUHCHUEM 3JICMCHTOB, pasjm4dasa YCJIOBHBIC 0003HaYEHHUST

OJIEMCHTOB JJICKTPHUUICCKUX ueneﬁ

1.16

OPUBOJIUTH TpUMEpbl (HaXoAuTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU Juig  oOecrieueHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHSI 3I0POBBS U

CO6J'IIO)1€HI/I$I HOPM 5KOJIOTHUYECKOT'O TOBEACHUA B OKpY)KaI-OH_Ieﬁ cpeae

1.17

OCYIICCTBJIATDH IMOUCK I/IH(l)OpMaI_II/II/I (I)I/ISI/ILICCKOFO COACPpKaHUA B CCTU
I/IHTepHeT, Ha OCHOBE€ HMEIOIIMXCS 3HAHUHA H HYTéM CpaBHCHHA
JOTIOJTHUTCIIBHBIX HMCTOYHHKOB BBIICIIATH I/IH(l)OpMaI_II/IIO, KOTOpasa

ABIIACTCA HpOTHBOpG‘-IPIBOfI WA MOXET OBbITh HCHOCTOBCpHOﬁ

1.18

HCIIOJIb30BAaTh IIPpU  BBINNOJIHCHUUA y‘{C6HBIX 3aJJaHui HAay4YHO-
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MOMYJISIPHYIO JIMTEPATypy (PU3UUECKOTO COJCPIKAHHS, CIIPABOYHBIC
Marepuayibl, pecypcbl cetu  MHTepHer; BiIaneTb OpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, mpeoOpa3oBaHus WHGOPMAIIUU U3 OJHOU

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMMICbMEHHBIE U KPATKHE YCTHBIE COOOIICHHUS,
0000mas MHPOpPMAIMIO W3 HECKOJIHKUX HCTOYHHUKOB (PHU3UICCKOTO
COJIEp)KaHUsA, B TOM UHCIE IYyOJIMYHO MPEACTaBIATh PE3YIbTaThl
IPOEKTHOM WM HCCIENOBATENIbCKOM JIEATENbHOCTH, IPU AITOM
rPaMOTHO HCIIOJIB30BAaTh WM3YyYEHHBINM MOHATUHHBIN amnmapar Kypca

($U3MKH, CONIPOBOKIATh BBICTYIIJIEHUE MPE3eHTalUeH

1.20

MPU BBHITIOJHEHUH y4E€OHBIX MPOEKTOB W UCCIIENOBAHUM (PU3NUECKUX
IIPOLIECCOB PacCHpesieNsiTh 00sI3aHHOCTH B IPYIIE B COOTBETCTBUH C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEIUTh 3a BBINOJHEHUWEM IUIaHa
JEWCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OLIEHUBATHh
COOCTBEHHBI BKJaJ B JICATEIBHOCTh TPYNIBI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISSE  TOTOBHOCTh

paspeniath KOH()IUKTHI

9 KUIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATbI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHusl

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUA

1.2

pasiinydaTtb SABJICHHUA II0 OINHMCAHWIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘leCKOC SABJICHHUC

1.3

paciio3dHaBaTb IIPOABJIICHHUEC HN3YUCHHBIX (1)I/IBI/IIICCKI/IX SIBJICHUN B
OKpyKaromeM MHUpe, B TOM YHUCIIC (I)I/I3I/I‘16CKI/IC SIBJICHUS B IIPHUPOJC,
IIpu 5TOM INEPCBOAUTH MPAKTUYCCKYIO 3a/1a4y B yqe6Hy10, BBIACIATH

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PU3NUECKUX SIBICHUI

1.4

OIMCBIBATL H3YUYCHHBIC CBOMCTBA Te€lI M (I)I/I3I/I‘-ICCKI/IG SABJICHUA,
HCIIOJIb3Ys (I)I/ISI/ILICCKI/IC BCJIIMYWHBI, IIpU OIMCAHUU TIPABHUIIBHO
TPAKTOBATH (I)I/ISI/ILIGCKI/II‘/’I CMBICJI HCIOJIb3YyEMbIX BCJIIMYHH,
0003HaUCHHS U CIANHUIbI (I)I/I3I/I‘-IeCI(I/IX BCJIIMYMH, HAXOAUTH (bOpMyJ'IBI,

CBSI3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEJIMYUHY C JAPYrUMH
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BEIMYMHAMHU, CTPOUTH  TpadUKd  H3YUYEHHBIX  3aBHCUMOCTEH

(U3NYECKUX BETUIHH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (DU3MYECKUE SIBICHUS W TIPOIIECCHI,
WCIIOJIb3ys W3YYEHHBIE 3aKOHBI, IPU O3TOM JlaBaTh CIIOBECHYIO
GOpMYITUPOBKY 3aKOHa W 3allMChIBaTh €0  MaTeMaTHYeCKOoe

BBIPa)KCHUE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJN, B TOM YHCJIE U B
KOHTEKCTE CUTyalluid MpPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOrMYecKUX IaroB C MOMOIIbIO 2 — 3 H3YyYEHHBIX CBOWCTBa

¢u3nyeckux ABIEHUHN, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemath pacy€THblE 3aaud (OMHUpArOLIUecs] Ha cuUcTeMy u3 2 — 3
ypaBHEHHUI), UCHONb3yd 3aKOHbl U  (OPMYIbI, CBS3bIBAIOIINE
(¢u3nueckue BEIMUYMHBI: HAa OCHOBE aHalu3a YCIOBUSA 3a/adu
3alMChbIBaTh KPaTKO€ YCIOBHUE, BBIABIATH HENOCTAIOIIME WU
130bITOYHBIE AaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUI pelIeHusl, NPOBOIUTh PAacdy€Thl M OLIEHUBATh PEAIUCTHYHOCTh

MOJIy4EHHOTO 3HaUY€HUs (PU3NUECKON BEITUYUHBI

1.8

pacro3HaBaTh TpPOOIEMBbI, KOTOPbIE MOXKHO PpEIIUTh IPHU IOMOIIH
(bU3MUECKUX METOJIOB, UCHOJb3Yys OMUCAHUE WCCIENIOBAHUS, BBIICIATH
NpoBepsieMOe MPENOI0KEHUE, OLIEHUBATh TMPABUILHOCTh MOPSIKA
NpOBEJICHUS MUCCIICAOBAaHMS, JeJaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOMIOIEHUN U OTIHITOB

1.9

IMPpOBOAWUTL OIIBITBI IIO Ha6J'IIOI[eHI/IIO (bHSH‘IeCKI/IX SIBIICHUH WU
(1)I/ISI/ILIGCKI/IX CBOMCTB TE€JI: CaMOCTOSTEIBHO CO6I/IpaTB YCTAaHOBKY H3
HM30BITOYHOIO Ha6opa O60py,HOBaHI/IH, OIIUCBhIBATh XOJH OIIbITa U €I0

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

IPOBOAUTH TPH HEOOXOAWMOCTH CEPUI0 TPSIMBIX HM3MEPEHU,
OTIpeneNsisi CpeqHee 3HaueHHe H3MepseMoi BennuuHbl ((PoKycHOE
paccTosiHME coOuparomiel JUH3bI), 000CHOBBIBATH BBHIOOP crocola

U3MepeHus (M3MEepUTEIBHOTO pudopa)

1.11

IPOBOJUTH HCCIEIOBaHME 3aBHUCUMOCTEH (DM3NYECKUX BEIMYUH C
MCIIOJIb30BAHUEM IIPSAMBIX M3MEPEHUN: INIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEIbHO COOHMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3yibTaThl

HOJ'Iy‘-IGHHOﬁ 3aBUCUMOCTH (I)I/I3I/I‘-IeCI(I/IX BCIIMYHMH B BHJC Ta6HI/II_II/I
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I‘pa(i)I/IKOB, ACJIaThb BBIBO/JBI IO PE3YJIbTaTaM UCCICI0OBAHUA

1.12

OPOBOJUTH  KOCBEHHbIE  W3MEpPEHHUS  (U3UYECKUX  BEIHYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
W BBINOJHATE W3MEPEHHUs, CIEeNys MPEUIOKEHHOW HWHCTPYKLIHH,
BBIYUCIIITh 3HAYEHUE BEIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C Y4ETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHUI

1.13

coOmomaTh TMpaBWjia TEXHUKM Oe30macHOCTH Tpu  padore ¢

71a00paTOPHBIM 000pyIOBaHUEM

1.14

pa3nuyaTth OCHOBHBIE NMPU3HAKU HM3YYEHHBIX (PU3UUYECKHX MOJENei:
MaTepuagbHas TOUKa, a0COJIFOTHO TBEP/OE TENO, TOUEUHBIH HCTOUHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aTOMa, HyKJIOHHas

MOJCJIb aTOMHOTO AApa

1.15

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HU3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa WX ONMCAHUSA, HCHOJb3Ys
3HaHMSI O CBOMcCTBax (U3MYECKUX SBICHHUM U HEOOXOIUMBIE

¢uznyeckue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH HM3Yy4EHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTENbHBIX npuOopoB U
TE€XHOJOTMYECKUX IMPOLIECCOB MPH PEUICHUH Y4eOHO-IPAKTHUECKUX
3aJa4, ONTUYECKUE CXEMbl JJIsl IOCTPOEHUSI N300paKeHUH B IIIOCKOM

3epKajie U coouparomieit 1uH3e

1.17

OPUBOJIUTH TMpUMEpbl  (HaXoAuTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU Juia  oOecreueHus Oe€30MacHOCTH Tpu  oOpallleHuu ¢
npuOopaMu U TEXHUYECKUMH yCTPOWCTBAMU, COXPAHEHHUSI 3[I0POBBS U

CO6J'IIO,Z[6HI/I$I HOPM 3KOJOIH4€CKOI'O IIOBCACHUA B Oprmanmeﬁ cpeac

1.18

OCYILIECTBIISATh MOUCK UH(POPMAINH (PU3HUECKOTO COACPKAHUS B CETH
WNurtepuer, camocrosiTenbHO (HOPMYIUpys TOUCKOBBIM  3arpoc,
HAaXOJAWTh IYTH  OMNpENENCHHUs  JIOCTOBEPHOCTH  TOJYYEHHOU
uH(GOPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHWM M JOMOJHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCNOJb30BaTh TPU  BBIMOJHEHUM Y4YEOHBIX 3aJaHUH  HAy4YHO-
HOMYJSPHYIO JINTEpaTypy (GHU3NYECKOTO COJEp)KaHus, CIPaBOYHbIE
MaTepuainbl, pecypchl ceth MHTepHeT; BiazeTe  NpuUEMaMH

KOHCIICKTUPOBAHUA TCKCTA, Hp606pa30BaHI/I}I I/IH(I)OpMaI_II/II/I U3 OJHOU
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3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

co37aBaTh COOCTBEHHBIC IMCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBE WH(MOPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PU3NIECKOTO
COJICpPIKaHUS, MyOJUIHO TPEICTABISITh PE3yIbTaThl MPOSKTHOW WIIH
UCCIICIOBATENILCKOM  JCSATENBbHOCTH, TPH  OTOM  TI'PAMOTHO
WCII0JIb30BATh U3YYEHHBIM MOHATUMHBIN anmnapaT u3y4aeMoro pasjieia
GU3MKK W COMPOBOXKIATH BBICTYIUICHHE NPE3CHTAleld ¢ y4éTOM

0COOEHHOCTEHN ayIUTOPUU CBEPCTHUKOB

1.21

MIPU BBITIOJIHEHUU YYE€OHBIX MPOEKTOB U MCCIEAOBAHHMMN (DU3MUECKHX
IPOLIECCOB pacCHpesieNsiTh 00sI3aHHOCTH B IPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMU  3a/1ayaMH, CJIEAUTh 3a BBINOJHEHUEM IUJIaHA
JEWCTBUA W KOPPEKTUPOBaTh  €ro, aJaeKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKJaJ B JICITEIBHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniatb KOHQIUKTHI
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INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

®U3HKA U EE POJIb B TIOBHAHUU OKPYXKAIOILIETO MUPA

1.1

®usnka — Hayka O npupone. SBIEHUS NPUPOIBI.
@uU3nUeCKUe  SBICHUS: MEXAHUYECKHE, TEIUIOBbIE,

OJICKTPUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®uznyeckue BenuuuHbBL ~ M3MepeHue  pu3MUECKUX
BenmuuuH.  Dusmyeckue  npubopsl.  [lorpemHocTts

n3MepeHnil. MexxayHapoaHasi CHCTEMa €TMHHUI]

1.3

EcTecTBeHHOHayuHBIN METOJ TO3HAHUS: HAOIIOJEHUE,
MOCTAHOBKA HAyYHOT'O BOMPOCA, BBIABUKEHHE THIOTE3,
SKCIIEPUMEHT 10 TPOBEPKE THUIOTE3, OOBICHEHHE

HaAOJIFOIAEMOTO SABJIEHUSA

1.4

Onucanne PU3NUECKHUX SBJICHUM C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckne pabOTHI:

#H##Par###lI3MepeHne pacCTOSTHUM.
###Par###l3mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tena.

#H##Part###OnpenesieHre pa3MepoB MajlbIX Tell.
H###Par###lI3Mepenne  TemmnepaTypbl IpH  [TOMOILIH

KUAKOCTHOI'O TEPMOMETpPA U IaTYHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par###CTpoeHne BellecTBa: aTOMbl U MOJIEKYJIBI, UX
pasmepbl.  OnbITBL,  JOKa3bIBAIOIIUME  JUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### ]| Buxenne  vactuir  BemectBa.  CBs3b
CKOPOCTH  JBMXKEHHS 4YacTUIl C  TeMIepaTypom.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMmopelicTBue 4yacTuIl BEIIECTBA: MMPUTKCHUC U

OTTAJIKUBAHHUC
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###Par###ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TEII.

24 B3anMocBa3p MeXAy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbBIX COCTOSIHUSIX M HMX aTOMHO-MOJICKYJISPHBIM
CTpPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[IpakTnueckue pabOThI:
H##HtPar#H##OueHka nuaMmeTpa aToMa METOAO0M psIoB (C
UCI0JIb30BaHueM (oTorpaduit).

2.6 #HHPar#H##0OnbITBl 10 HAOMIOJEHMIO  TEIMJIOBOTO

pacuIupeHus ra3os.
HHPar#H##ONBITHL 10 OOHAPYXKEHHUIO JEMCTBUS CHII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexann4deckoe JIBUKECHUE. PaBHoMepHOE 51
' HEpPaBHOMEPHOE JIBIKCHHE
#H##Part###CKOpOCTb. Cpenusis CKOpPOCTh npu
3.2 HEpaBHOMEPHOM JBWKEHHHM. Pacy€T myty W BpeMeHHu
JIBUYKECHHUS
SlBnenne wHepimu. 3akoH HHepHUU. B3aumopeiicTBue
33 TeJ KaK MpUYMHA U3MEHEHHUsS CKOPOCTHU JBUYKEHUS TEl.
Macca kak Mepa UHEpTHOCTH Tena
34 #H##Par### notHocTh  BemiecTBa. CBsA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYN B eIMHUIEe 00BhEMa BelllecTBa
3.5 Cuila Kak XapaKTepUCTHUKa B3aUMOJICUCTBUS TeEll
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILbIO JUHAMOMETpPA
37 #H##Par###SIBnenne TAroTeHUua U cuia TsbkecTu. Cuia
' TSKECTU Ha Jpyrux muaHerax. Bec tena. HeBecomocthb
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
. Tpenue B npupoJe U TEXHUKE
3.9 #H##Par###(CrnoxeHrne CWJl, HaNpaBJIEHHBIX IO OJHOU
. npssMoi. PaBHOAEHCTBYIOIIAs CUII
3.10 [IpakTuyeckue paboOTHI:
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OnpeneneHre CKOPOCTH PaBHOMEPHOTO  JABMXKEHHUS
(wapuka B OKUAKOCTH, MOJEIU  DIEKTPUYECKOTO
aBToMOoOWIsE u Tak pjanee). OmnpeneneHue cpenHei
CKOPOCTH CKOJIbKEHUS Opycka WIM IIapuka IO
HAKJIOHHOM  mIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnbIThI, JEMOHCTPUPYIOLINE
3aBHCHUMOCTh pacTshKeHus (aedopMaryin) Mpy>KUHBI OT
OPWIOKEHHON  cuibl.  ONBITBI, J€MOHCTPHUPYIOIINE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHUS OT Beca Tejla U

XapaKTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

dusnueckne sSBICHUSA B IpUupoac: NpUMEPLI IBHKCHHSA C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEXUBOW NPHUPOJIE,
JICMICTBUE CWJIBI TPEHUS B TIPUPOJIC M TEXHUKE
3.12 TexHn4eckne ycTpoucTBa: JMHAMOMETD, IO JIINITHUKA
JABJIEHUE TBEPJIBIX TEJI, }KHﬂKOCTEVI N T'A30B
e Hasnenne TBEpAoro tema. CrocoObl YMEHBIICHHS H
' YBEIIMYEHHUS JaBJICHUS
42 JlaBiieHue raza. 3aBUCMMOCTD JaBJICHHS ra3a OT 00bEMa,
' TeMIepaTypbl
43 Ilepenaya naBieHus TBEPIBIMH TEIaMU, KUAKOCTAMHU U
' razamu. 3akoH Ilackans. ITHeBMaTHUecKre MalIMHbI
3aBUCHMOCTh  JIaBJICHHSI KHUAKOCTH OT  TJIyOWHBI.
4.4 ['mapocraTudeckuii mapagokc. CooOIaronuecs: cocymbl.
['mapaBianyeckre MexaHU3Mbl
AtMocdepa 3emnu u atmocdepHoe naBiieHue. [IpuauHbI
45 CYIIECTBOBaHMs BO3AYIMIHOM 000j0uku 3emiu. OmnbIT
' Toppuyemnu. 3aBUCUMOCTh aTMOC(HEPHOTO JTABJICHHUS OT
BBICOTBI HaJl YDOBHEM MOPsI
16 N3mepenue atmocdepHoro mapineHus. [IpubGopbl s
. U3MepeHus: aTMOC(HEPHOTO JaBICHUS
JlelictBue XKUIKOCTM M Tra3a Ha MOTPYKEHHOE B HHUX
4.7 Teno. BelTankuBarmas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. Bo3nyxomnnaBanue
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4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tella B BOAE OT
00béMa TOrpyXKEHHOH B JKMIKOCTb YacTH Tela.
Omnpenenenre BBITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH HA
TEN0, NOrpykéHHoe B  KuaKocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOUIEH CHJIBI, JIEHCTBYIOLIEH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHMOCTHh  BBITAJIKUBAIOLIECH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B >KHAKOCTH, OT 00BEMa
MOTPY’KEHHOW B JKMJIKOCTh YaCTH Tela U OT IJIOTHOCTU
KUJKOCTH. KoHctpynpoBanne  apeomerpa Wi
KOHCTPYHPOBAaHHME  JIOAKM W  OIpeJeleHue €€

Irpy30I10AbEMHOCTH

4.10

dusnyeckue - SABIECHHUS B TPHUPOJE: BIIASIHUE
aTMOC(hepHOTO JaBJICHUS Ha )KUBOW OpraHu3M, TJIaBaHUE

pBIO

4.11

TexHudeckre yCTPONCTBA: COOOMIAIOIINECS COCYIBI,
YCTPOMCTBO BOJOMPOBOJA, THUIPABIMYECKUNA TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' M

5.1 Mexanudeckast pabora
52 MexaHndeckast MOIITHOCTh
53 [IpocTeie MeXaHM3MBI: pbIYar, OJIOK, HaKJIOHHAas
' MJI0CKOCTh. [IpaBmito paBHOBECHS pblyara
5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«3010TO€  MPaBHIIO»  MEXaHHUKH. Koaddumuent
5.5 ITOJIC3HOT'O IencTBUA MEXaHH3MOB. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToreHumanpHas SHEPTUM TeNa, MOJIHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lTonnas mexaHuueckass 3HEprusi. 3aKOH W3MEHEHHS U
. COXpaHEHUs MEXaHUYECKON IHEPTrUn
59 [IpakTueckue pabOTHI:
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#HH#HPar###Onpenienniene  pabOThl CUJIBI  TPEHUS] TIPU
PAaBHOMCPHOM OBWXXCHUH TCJa II0 I‘OpHSOHT&JIBHOfI
nosepxHoctu. HMcecnenosanue yciaoBUM  PaBHOBECHS
ppruara. M3mepenue KII/J[ HaKkIOHHOW IUIOCKOCTH.

N3yuenune 3akoHa cOXpaHEHUsI MEXaHUYECKOW IHEPTUU

dusnyeckre SBICHUSI B npupoac: pblHaru B TECJIC

5.10
YeJ0BeKa
TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETOBUKHBIN OJIOKH, HAKJIOHHAS! TUIOCKOCTh, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KIIACC
Kona Kona
IIpoBepsiemble 3JIeMeHThI COAEPKAHUS
pasaena 3JIeMeHTa
TEITJIOBBIE SIBJIEHU S
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUM CTPOCHMS BemecTBa. Macca u  pa3Mepbl
' MoOJieKyld.  OmbIThI, MOATBEPKIAIOIIME  OCHOBHBIE
MOJIOKEHUS MOJIEKYISIPHOKMHETUYECKON TEOPUH
Mopaenun  TBEPAOTrO, JKHJIKOTO W  Tra3000pa3HOTO
6.2 COCTOsIHMI BemiecTBa. Kpucrammmdeckue U aMopgHBbIC
Telna
OObsicHEHHE CBOWCTB Ta30B, JKUJKOCTEH U TBEPIBIX TEI
6 6.3 Ha OCHOBE IMOJIOXKEHUNW MOJEKYJIIPHOKMHETHUECKOU
TEOpUHU
6.4 CmauyuBaHue U KanWJUISIPHBIE SIBJICHUS
6.5 TermnoBoe pacliupeHue U CxaTue
6.6 Temnepatypa. CBsi3b TEMHEPATYpbl CO CKOPOCTHIO
. TEIJIOBOTO ABMKEHUS YaCTHII
6.7 Buytpennss sneprus. CiocoObl H3MEHEHUsI BHYTpEeHHEH
. SHEPTHUU: TeIUIoNnepeaaya U COBEpIICHHE PabOThI
6.8 Buapl Tennonepenaun: TEMIONPOBOAHOCTh, KOHBEKIIMS,
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U3Iy4eHUE

KonnuectBo  TEMJIOTHI. VnenrHasgd  TEIIOEMKOCTH

6.9
BELIECTBA
TeruiooOMeH u  TEIUIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OajaHca
611 [InaBnenue u oTBepAEBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY enpHas TEmaoTa MIaBJICHUS
[TapooOpazoBanne u  KoHjeHcanus. Mcmapenue.
610 Kunenue. VYgaenpHas  Temota  mapooOpa3oBaHUSI.
' 3aBUCHUMOCTb TEMIIEPATypbl KUIEHUS OT aTMOC(EpPHOro
JTaBJICHUS
6.13 BnaxHocTh BO3yxa
6.14 DOHeprus TOIIMBa. Y IeJIbHAas TEMJI0Ta CTOPaHUS
[Ipunnunsr  pabotel  TeroBbix asurarenei  KIIJ
6.15 TEIUIOBOTO ABUTarTelsl. TeIUIoBbIE IBUTATENN W 3aIllATa
OKpY>KaloIle cpeibl
3aKOH COXpaHEHUs U MPEBPALIEHUS SHEPTUH B TEIUIOBBIX
6.16
nporeccax
[IpakTrueckue paboOTHI:
#H#HPar###OnbITEI MO OOHApPYXEHUIO JIEHCTBHS CHII
MOJIEKYJISPHOTO MPUTSAKEHUSI.
#H##HPar###0OnbITBl  TIO  BBIPAIIMBAHUIO  KPUCTAJIIOB
IIOBAPEHHOM COJIM WK caxapa.
#HHHPar###OnbI T 1o HaAOIIOCHUIO TEIIOBOTO
617 pacIIMpPEeHHs ra30B, KUJIKOCTEN U TBEPABIX TEIL.

##HtPar#H#OnpeneneHne NaBleHUS BO3[Ayxa B OaluloHe
LITPULA.

HAH#Par####ONBITEI, IEMOHCTPUPYIOIIME 3aBUCUMOCTH
JIaBJIEHUs] BO3JyXa OT €ro oobéMa W HarpeBaHUs WM
OXJIAKICHUS.

##H#Part###]IpoBepka rUnoTessl JUHENHON 3aBUCHMOCTHU

JJIMHBI CTOJIOMKA KHUAKOCTHU B TCpMOMeTpI/I‘-ICCKOI\/Il
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TpyOKe OT TeMIepaTyphl.

###HPar###Habmonenue M3MEHEHUS BHYTPEHHEH
DHEPrUM TeJla B pe3yibTare TeIuionepeaadyd U pabdoThI
BHCITHUX CHUIL

#i#HtPar#Ht#llccnenoBanue sIBIIEHUS TEIJIOOOMEHa Ipu
CMEIIMBAHUM XOJOAHON U rOpsYEH BOJIBI.
#H##Par###Onpenenenue KOJINYECTBA TETJIOTHI,
MOJYYEHHOTO BOJOW TPH TEIUIOOOMEHE C HarpeThiM
METATUICCKAM IHITTHIPOM.

###Par###Onpenenenne  yIeabHOM — TEIUIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mporecca HCapeHuUs..
###Par###OnpeneneHne OTHOCUTEIBHOM  BJIAKHOCTHU
BO31IyXa.

###Par###Onpenenenne yneabHON TETUIOTHI TUTABICHUS

JIBJA.

6.18

dwusudeckue SBICHUS B TPUPOJAC: TOBEPXHOCTHOE
HATSDKEHHE ¥ KalmWULIpHBIC SIBIICHHS B TPHUPOJIE,
KPHUCTAJUTBI B Tipupoze, uanydenne CollHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HUHECA, CHEra.

6.19

Texnuyeckue  ycTpoiicTBa:  KamWUIAPBL,  MPUMEPHI
UCIOJIb30BAaHUSl KPUCTAJUIOB, KUJIKOCTHBIA TEPMOMETD,
JaT4uK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
JIOMOB, THTPOMETpPBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUT'aTC]Ib BHYTPECHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onexrpuszanus Tell. J[Ba poja 3JIEKTpUUECKUX 3apsA10B
B3aumopneiictBue 3apspkeHHBIX Ten.  3akoH  KynoHa

7.2 (3aBUCHMOCTb CHJIbI B3aUMOJICHCTBHS 3apsSHKEHHBIX T OT
BEJIMUUHBI 3apsI0B M PACCTOSHUS MEX/1y TeJIaMu )

73 Onexkrpuueckoe noJsie. Hanpspk€HHOCTD 3IEKTPUUECKOTO

I1OJIA. HpI/IHLII/IH CYIICPIIO3UTHUU IJICKTPUUCCKUX rnojeu
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(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTapHBIN

7.4 anekTpuueckuil 3apsan. Ctpoenue atoma. [IpoBoaHuKH U
JDIIEKTPUKU
7.5 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
76 ONeKTpUYecKuid  TOK.  YCJIOBHUSL  CYyLIECTBOBaHUS
' AJIEKTPUYECKOr0 TOKa. ICTOYHMKM MOCTOSIHHOTO TOKa
HevictBus BIIEKTPUUECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTSX M razax
. Onektpuueckas 1enb. Cuiga Toka. DJIEKTPUUIECKOE
' HapsDKEeHUe
9 ConpoTuBieHue MIPOBOIHUKA. VY aensHoE
' COMPOTHBIICHUE BEIIeCTBa
7.10 3akon OMa Jy1s ydacTKa e
[TocnenoBarenbHOe W MapajjieIbHOE  COEAMHEHUE
7.11
MPOBOJAHHUKOB
PaGoTta W MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoyna — Jlenna
13 DNEeKTpUUeCKue HEenu M MOTPEeOUTENH HJIEKTPHUUECKON
' sHepruu B ObITy. KopoTKkoe 3amblkaHue
[ToctosinHple MarHuThl. B3aumopeilcTBHe MOCTOSHHBIX
7.14
MarHuToOB
MaruautHoe mojie. MarHuTHOe Tojie 3eMid U €ro
7.15
3HauUEHUE 7S )KU3HU Ha 3emiie
16 OmnsiT DpcTrena. MaruuTHoOE 1oJIe SIEKTPUUECKOTO TOKA.
' [IpumeHeHne 21EeKTPOMaraHiToB B TEXHUKE
JleiicTBE MarHUTHOIO MOJS HA IPOBOAHHUK C TOKOM.
19 DNEeKTpOABUTATENb MOCTOSHHOTO TOKa. Mcrnosib3oBaHue
. JJIEKTPOABUIATENEN B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIIOPTE
7.18 Oneiter @apanes.  SBiaeHMe  3IEKTPOMarHUTHOMN
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nHayknuu. [Ipasumno Jlenna

DIIEKTPOTeHEPATOP. CnocoObl MOJTy4ECHHS
7.19 AIIEKTPUUECKOU SHEPTHH. DNEeKTPOCTAHITUI Ha

BO306HOBJI$I€MI>IX HNCTOYHHUKAX 3H€pFI/II/I

[IpakTnueckue pabOThI:

OnBITH TI0 HAOTIOACHUIO JICKTPHU3AIUHN TEJl WHIYKIHCH

Y IIPU COIIPUKOCHOBEHUH.

HccnenoBanme neHCTBUSA  ANIEKTPUYECKOTO IOJISL  HA

HpOBOI[HI/IKI/I 158 I[I/IBJ'IGKTPI/IKI/I.

COopka ® TIpoBepKa pabOThl DJIEKTPUUECKON IIETH

ITOCTOSIHHOTO TOKA.

V3mepeHue v peryJimpoBaHKe CHJIBI TOKA.

N3MepeHne u perynupoBaHue HAPSKECHHUS.

HccnenoBanue 3aBUCMMOCTH CHJTBI TOKA, UIYIIETO Yepes

PE3UCTOP, OT COMPOTHUBJICHHUS PE3UCTOPA M HAMPSHKCHHUS

Ha PE3UCTOPE.

OnBITHI, JEMOHCTPHUPYIOIITNE 3aBHCHMOCTD

AJIEKTPUYECKOTO COTPOTUBIICHUS TPOBOJHUKA OT €ro
7.20 JUTUHBI, TUIOIIAIM MOTIEPEYHOT0 CEYEHUs U MaTepuraa.

[IpoBepka TmpaBWiia CIOXKEHHS HANPsSHKEHUH — TIPH
MOCJICIOBATEIbHOM ~ COCAMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBmia Ui CHIIBI TOKA MPHU MapalieIbHOM
COeNMHEHUU  pe3uctopoB.  Ompenenenne  pabOTHI
AJIEKTPUYECKOTO TOKa, WAYIIETO Yepe3 PEe3UCTop.
OmnpeneneHue  MOIIHOCTH  3JIEKTPUYECKOro  TOKa,
BBIJICIISIEMO Ha pe3ucTtope. MccnenoBanne 3aBUCUMOCTH
CWJIBI TOKa, UIYIIETO 4Yepe3 JaMIOYKy, OT HampsKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. McciaenoBanue
MarHMTHOTO B3aMMOJCHCTBUS IIOCTOSIHHBEIX MAarHUTOB.
N3yuenne MarHuTHOTO MOJIsl MOCTOSTHHBIX MAarHUTOB MPHU
ux oObenMHEeHWHW U paszneneHun. lccnemoBanue
JEUCTBUSI ANEKTPUUECKOTO TOKa HA MarHUTHYIO CTPEJIKY.

OHBITLI, ACMOHCTPHUPYIOIIIUC 3aBUCHUMOCTb CHJIbI
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B3aMMOJICVCTBHS KAaTYIUKH C TOKOM M MarHuTa OT CHUJIbI
TOKa M HAamNpaBJEHUs TOKAa B Karyuike. 3yuyeHue

I[ef/'ICTBI/ISI MAarouTHOrO IoJis1 Ha MPOBOAHUK C TOKOM.

KoncrpynpoBanue u U3y4EeHUE paboThI
3JIEKTPOABUTATEISA. H3mepenne KIIJg
IEKTPOIBUTATEIBLHOMN YCTaHOBKHU. OnbITh o

HCCICOO0OBAaHHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIUU:
HCCICI0BAaHUC W3MCHCHHMI 3HAYCHUS M HalpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

Ousznveckue SBICHUS B MPUPOJIE: DIICKTPUUECKHE
SABJICHUA B aTMocq)epe, QJICKTPHUYCCTBO KHNBBIX
OpraHu3MOB, MarHUTHOE TOJIe 3eMITH, ApPel( IMOFOCOB,
POJIb MarHUTHOI'O IIOJIA JJId )KM3HU Ha 36MJ’I€, MOJIAPHOC

CHsIHUEC

7.22

TexHnueckne yCTpOMCTBA: 3JIEKTPOCKON, AMIEPMETP,
BOJIBTMETpP, PEOCTAT, CUYETUUK DJICKTPUUECKON SHEPIHUH,
UIEKTPOOCBETUTENIbHBIE ~ IPUOOPBI,  HArpeBaTelbHbIC
AIEKTPOTPUOOPHI (rpumepsr), ANEKTPUUECKHIE
IIPEIOXPAHUTEIHN, DIIEKTPOMArHUT, HJIEKTPOJBUTATEIIb

IMOCTOSIHHOI'O TOKA, rEHEPATOP IMMOCTOSAHHOT'O TOKA

9 KJIACC
Kon
Kop snemenTa [IpoBepsieMble 371€MEHTBI COACPKaHUS
pazzaena
MEXAHUYECKUE SABJEHWA
Mexanudeckoe JABWXKEHME. MarepuanbHas TOYKa.
51 Cucrema otcuéra
9 8.2 OTHOCHUTENBHOCTh MEXaHUUECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NTPAMONMHENHOE TBUKEHUE
##H#Part###HepaBHOMEPHOE IIPSIMOJIMHEWHOE JBUKEHUE.
8.4 Cpennsis ©  MrHOBEHHas CKOpPOCTb Tela  IpH

HCPAaBHOMCPHOM ABUKXCHUUN
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VYckopenue. PaBHOyCKOpEHHOE IIPSMOJIMHEVHOE

8.5
JIBIDKEHUE
8.6 #H#HPar###CoboHoe nanenue. OnbITe [ anunes
#HiHtPar#H#PaBHOMEpHOE JIBIJKEHUE 110 OKPYXHOCTH.
8.7 [leprox m uactota oOpamienus. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpeMHUTENbHOE YCKOPEHHE
8.8 [TepBriit 3akoH HeroToHa
8.9 Bropoii 3akon HeloToHa
8.10 Tpetwnii 3akon HeroToHa
8.11 H#HPar#H##] [puHuun cyneprno3uliuy Cui
8.12 Cuna ynpyrocrtu. 3akoH ['yka
###Par#H###Cunia  TpeHHs:: cuila TPEHUS CKOJBKEHUS,
813 CHUJIa TPEHHMSI ITOKOS, IPYTHe BUJIbI TPEHUS
#H#HtPar#H##(Cuia  TSHKECTM U 3aKOH ~ BCEMHUPHOTO
814 TATOTEHUS. Y CKOpEeHHe CBOOOTHOTO MaJIeHUS
s JBmwxenue  mianer  Bokpyr  Connpna.  IlepBas
51 KocMuYeckasi ckopocTb. HeBecoMocTh U meperpys3ku
PaBHOBecue MaTepuanbHOU TOYKH. AOCOIIOTHO TBEPIOE
8.16 oo
#H##Par###PaBHOBecHe TBEPAOIO Teja C 3aKPEIUIEHHOMN
817 OCbI0 BpaieHusi. MomeHT cuibl. LleHTp TshkecTu
8.18 Nmnynsc tena. 3menenue umnysnbca. IMmynsc cuiibl
8.19 3aKOH COXpaHEHUsl UMITYJIbCA
8.20 #HH#HPar###PeakTUBHOE OBIDKECHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTb
PaGora cun Tskectu, ympyroctd, TpeHus. CBs3b
5.22 SHEPTUU U pabOTHI
[loTennmaneHass 2Heprust Tena, MOAHATOTO  HaJ
523 MIOBEPXHOCTBHIO 3eMIIH
8.24 IToreHnManbHas SHEPIUs CKATON IIPYKUHBI
###Par###Kunernueckass  sHeprusa.  Teopema o
525 KHHETUYECKOW SHEPTUU
8.26 #H##Par###3aKkoH COXpaHEHUsSI MEXaHUYECKON SHEPTUU
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8.27

[IpakTuyeckue paboOTHI:

OrmpezenieHue CpeiHe CKOPOCTH CKOJIbKEHHUs Opycka
WIM JIBUKEHUS IIapuKa [0 HAaKJIOHHOM IJIOCKOCTH.
Omnpenenenre yCKOpEeHUs Tejaa IPU PaBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

WccnenoBanue 3aBUCUMOCTU IyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka rumoTe3bl: €ciad MNpUd PaBHOYCKOPEHHOM
JIBUKEHUM O€3 HayaJbHOM CKOpPOCTHU IYyTH OTHOCATCS
KaK psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLINE
IPOMEXYTKH BPEMEHHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHUJIBI TPEHUS CKOJIbKEHUS
OT CWIbl HOpManbHOrO JaBieHus. OmnpeneneHue
koo duimenta TpeHus CKoImkeHus. OmnpeneneHne
KECTKOCTH MpyxkuHbl. Omnpenenenue padOTHl CHUIIBI
TpeHHs] TpPU PAaBHOMEPHOM JBIDKEHHU Tejla IO
TOPU30OHTAJIbHOM moBepxHOCTH. Ompenenenue padOTHI
CWJIBI  YOpPYrocTH  TNpuU  THOabEME  rpy3a €
UCIIOJIb30BAHUEM  HEMOJBM)KHOTO UM IOJBHYKHOTO

OJIOKOB

8.28

duszndeckue SIBICHUS B mpupoac: MpUINBbBI U OTIMBEI,
JABMKCHUC IIJIIAHET ConHeuHoH CUCTEMBI, PCAKTHBHOC

JABVXXCHUE )KMBBIX OPraHUu3MOB

8.29

Texandeckue YCTpOﬁCTBaI CIIMAOMCETDP, JaTYnKHU

IMOJIOKCHHS, PaCCTOSAHHA U YCKOPCHU A, PAKCTBL

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

KonebarennsHoe JABHMIXKXCHUC. OcHOBHEBIE XapPaKTCPUCTUKHU

> KoJe0aHui: Iepro/1, 4acToTa, aMIIUTYAa
92 MareMaTH4YeCcKui H MPY>KUHHBIN MAasITHHKH.
' [IpeBpatenue sHeprun Mpu KojaedaTeaTbHOM JBHKEHUN
93 3aryxarmue kojebaHus. BelHyXIeHHbIE KojeOaHUS.
. Pe3onanc
Mexaandeckue BOJHBL CBOMCTBAa MEXaHUYECKHX BOJIH.
94 [IpogonpHble U momNepeyHble BOJHBL. J[MMHA BONHBI U

CKOpOCTb €€ pacrpocTpaHeHus. MexaHn4ecKkue BOJIHbBI B
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TBEPJIOM Telie, CEHCMUYECKUE BOJIHBI

9.5 3Byk. ['poMKOCTh 1 BbICcOTa 3BYKa. OTpakeHue 3ByKa
9.6 Nudpa3Byk u ynpTpasByk
[IpakTnueckue pabOThI:
OmnpeneneHue 4acToTbl W Tepuojaa  KoeOaHWi
MaTEeMaTHYEeCKOTO MasTHHUKA.
OmnpeneneHne 4acToTbl W Tepuoja  KoieOaHui
NPY>KHHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCMMOCTH  TEpHoja  KoJeOaHHH
' MOJIBEIIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccrnenoBanue 3aBUCMMOCTH  TEpHOja  KoJeOaHHHA
NPYKHHHOTO MasTHHKa OT Macchl rpy3a. lIpoBepka
HE3aBUCHUMOCTH nepuoia KoJIe0aHui rpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl TPy3a U JKECTKOCTH
NpYKUHBL. M3MepeHne ycKopeHus: CBOOOTHOTO TTaJICHHUS
dwusndeckue SBJICHUS B NMPUPOC: BOCIPHUSITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHYECKHUE BOJIHBI,
IyHaMH, 3XO
9.9 TexHuueckue yCTpPOMCTBA: HXOJIOT, HCIOJIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'ICKTpOMaI‘HI/ITHoe TI0JIC. BHGKTpOMaFHI/ITHI)Ie BOJIHBI.

101 CBoHCTBA JIEKTPOMArHUTHBIX BOJIH

10.2 [IIxana »1eKTPOMAarHUTHBIX BOJIH

103 OneKkTpoMarHuTHas Inpupoja cera. CKOpPOCTh CBeTa.

' BonHoBble cBolicTBa cBeTa

[IpakTryeckue paboOThI:

10.4 N3yueHue CBOMCTB  3JIEKTPOMAarHUTHBIX BOJH C
MOMOIILI0 MOOMIIBHOTO TenedoHa
dusnyeckue SABIEHUS B HOpupoje: OHOJOrMyYecKoe

10.5 JEUCTBHE BUJIIMOTO, yABTPapHOIETOBOTO u
PEHTTEHOBCKOTO M3Iy4E€HUN

10.6 Texnuueckue YCTPOUCTBA: HCIIOJIb30BaHNE

OJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOH CBS3HU
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11

CBETOBbBIE ABJIEHUA

11.1 JlyueBas mozenb cBera. ICTOUHMKH cBETa
11.2 [IpssMosMHENHOE PacIPOCTPAHEHHUE CBETA
113 OTtpaxenue cBerta. [lnockoe 3epkano. 3akoH OTpaKEHUs
' cBeTa
114 [Ipenomnenune cBera. 3akOH MPEJIIOMIIEHHS CBETa.
' [TonHoe BHYTpEeHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xon nydeit B TuH3E
116 OnTnueckast cuctema (oToamnmnapara, MUKpOCKONa U
' TejnecKomna
s I'maz xak onTudeckas cucreMa. bauszopykocTte u
' JTAJIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B criektp. OnbiThl HptoTOHA.
' CrnosxeHue CeKTpaJbHBIX I1BETOB. Jlucmepcus ceeta
[IpakTnueckue pabOTHI:
#HH#HPar###ccnenoBanne 3aBUCHUMOCTH yriia
OTpaXXCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par###l3yueHnne  XapakTEpPUCTHK  HM300pakeHUS
npeaMeTa B IUIOCKOM 3epKalie.
#HH#HPar###ccnienoBanne 3aBUCHMOCTH yriia
IPEOMIIEHUSI CBETOBOTO Jiydya OT yrjla MajeHus Ha
119 TPaHHULIE «BO3AYX — CTEKIIOM.
' ###Par### lonyuenne M300paKEHU C  MTOMOIIBIO
coOuparolie JUH3BL
##HtPar#Ht#Onpenenenne (HOKYCHOTO pAcCTOSHUS U
OTNITUYECKOM CUITBI COOUPAIOIIECH JTMH3BL.
##HPar#H##OnbITHl 1O  pa3jioxkeHuio Oenoro ceera B
CIIEKTD.
#H##HPar###OnbITHl 110 BOCHPUSTHIO IBETA MPEIMETOB
py UX HAOMIOICHUHU Yepe3 IBETOBbIC (PUITBTPHI
®dusnueckue siBiIeHUS B npupoje: 3atMeHuss CoiHIa u
11.10 Jlynbl, 11BeTa TeJ, ONTHUYECKUE SBIEHUS B aTtMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texuuueckue YCTpOMCTBA: OUKH, [IEPUCKOIIL,
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doToanmapar, ONTUIECKHE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA
21 OmnbiTel Pesepdopna u 1uiaHerapHas MOJAENb aTroMa.
' Monens aroma bopa
129 Hcnyckanne u morioiieHue cBera aroMoM. KBaHTHI.
' JIuHeityaTpie CEKTPbI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 rTaMMa-u3ITydeHHs
124 Crpoenue artomHOro snupa. HykimoHHas MoOJeNb
' aTOMHOTO siapa. M30Tomnsl
125 PagnoaxTuBHble npeBpamienus. llepuon momypacmnana
' ATOMHBIX SIJIEP
12.6 SnepHble peaknuu. 3aKOHBI COXPAHEHMS 3apsA0BOrO U
' MacCOBOTO YHUCEI
12.7 DHeprust cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
123 Peakuuu cuntesa u nenenus saep. Victounuku sHepruu
' CoumHIia 1 386311
12.9 Snepnas sHepretuka. JlelcTBME  paJMOaKTHUBHBIX
' W3JIy4€HHI Ha )KUBbIE OPTaHU3MBI
[IpakTrueckue pabOTHI:
HaGmroneHue CIUIOMIHBIX W JIMHEHMYATBIX CIIEKTPOB
12.10 U3JIy4YEHHUS.
HccnenoBanue TPEKOB: U3MEPEHUE SHEPIUU YaCTHUIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusam).
W3mepenue paaroakTuBHOro pona
®usznueckue SABIEHUS B HOPUPOAE: ECTECTBEHHBIN
pPaAOAKTUBHBIN ¢on, KOCMHMYECKHE Ty4H,
12.11 PaAMOAKTUBHOE HW3JIYyYEHHE NPUPOJHBIX MHUHEPAJIOB,
JICCTBUE PAJMOAKTUBHBIX H3JIy4YEHUH Ha OpPraHu3M
YeJI0BEKa
1212 Texuuueckue YCTpOMCTBA: CIIEKTPOCKOII,

HHI[PIBPI,Z[yaJ'ILHLIﬁ J03UMCETP, KaMEpa Bunscona
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MPOBEPSIEMBIE HA OI'D I1O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  ¢GU3MKM B HAydyHOM  KapTUHE  MHUDa;
chopMUPOBAaHHOCTHh 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBS3HU
U TI03HABAa€MOCTH SBJICHUW MPUPOABI, O POJMU DIKCIEPUMEHTa B
¢usuke, o cucremooOpasyroueil posu ¢GUMKM B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrud, o0 HBOJIIOLUU
bu3nyecKkux 3HaHUM M MX POJIM B LIEJOCTHOM €CTeCTBEHHOHAYYHOMH
KapTUHE MHUpPA, O BKIJIAJE POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOLIECCOB OKPYXKAIOUIETO

Mupa, pasBUTHC TCXHUKU U TEXHOJOTHI

3HaHMS O BHMJAX MaTepuu (BEIIECTBO W MOJ€), O ABWKEHUU Kak
croco0e CyIIecTBOBAaHUS MaTepUn, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHS BEIIECTBa, O (PU3UYCCKON CYIIHOCTH SIBICHHM TPHUPOIBI
(MeXaHUYECKHX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3inyaTh SBJICHUS M0 OMMCAHUIO UX XapaKTePHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JaHHOE (PrU3HUecKoe SBJICHHUE;
YMEHHE paclO3HaBaTh MPOSBICHUE U3YYCHHBIX (HU3HMUECKUX SIBICHUN
B OKpYXalolleM MHUpe, BbLIESAS UX CYIIECTBEHHbIE CBOMCTBa

(TTpu3HAKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO arrapara U CHUMBOJIMYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I " HUCIIOJIb30BAHHUC HX I PCHICHUA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOMCTBA TCII, (i)I/I3I/IquKI/Ie SABJICHHUA H

IMPOLECChI, UCIIOJIb3YA (bYHI[aMCHTaJIBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOICTBA T€NI U Q)Hznqecxne SABJICHUS,

HCIIOJIb3Ys (I)I/IBI/ILICCKI/IC BCINYHNHBI

Brnagenne ocHoBaMM METOJOB HAYYHOTO TMIO3HAHUS C Y4YETOM
coOmrofieHns mpaBuil 0€30MacHOTO Tpyna: HaOmoJAeHUEe (PU3NYECKUX
SIBIICHUWI:

YMCHHUE CaMOCTOATCIILHO COGI/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY
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U3 JAaHHOTO Habopa 00OPYIOBaHMS MO WHCTPYKIHHU, OMHUCHIBATH XOJ
OTIBITA U 3AIKCHIBATH €r0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOIbI;
IPOBE/ICHUE MPSMBIX U KOCBEHHBIX H3MEPEHHUH (PU3NUYECKUX BEINYHH:
yMEHHE IUIAaHUPOBATh HW3MEPEHHS, CaMOCTOSATEIBHO coOMpaTh
OKCIEPUMEHTAIBHYI0 ~YCTAaHOBKY [0 HHCTPYKIHH, BBIYUCIATH
3HAYCHWE BEIMYMHBI M aHAIM3HPOBATH TOJYYEHHBIC PE3YIbTAThl C
Y4€TOM 3aJAHHOU MTOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUH;
NPOBEICHUE  HECIOXKHBIX  OKCIIEPUMEHTANBHBIX  HCCIIEIOBAHMUIA,
CaMOCTOSITEILHO  COOMpaTh AKCIEPHUMEHTAIBHYI0 YCTaHOBKY U
NPOBOJUTH  HCCIEAOBAaHWE IO  MHCTPYKIHH,  MPEICTaBIATH
MOJTyYeHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIMYMH B BHJE TaOIUI] U
rpaMKOB, YIUTHIBATH TIOTPEITHOCTH, JIEJIATh BHIBOJIBI IO PE3YJIbTaTaM

HCCIIEI0OBaHUs

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeiel
(MaTepuanibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEITH CTPOCHUS
ra3oB, JKUAKOCTEH W TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHasT MOJIETTb aTOMHOTO Si7jpa) U yMEHHE MPHUMEHSTh WX JUIS

00BbsSICHEHUS (PU3UUECKUX MTPOIIECCOB

YMmenue 00bACHATH (PU3NYECKHE MPOLECChl U CBOWCTBA TE, B TOM
Yyhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPHUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISITH IPUUNHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4EHHBIE CBOMCTBA (PU3MUECKUX

HBHeHHﬁ, (bI/ISI/ILIeCKI/IC 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pematb pacuéTHelie 3adaud (Ha 06aze 2 — 3 ypaBHEHHH),
UCTIOJIB3YSl 3aKOHBI W (OpPMYNBI, CBS3bIBAlONINE  (PU3HUECKHUE
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXOIMMBIC ISl € PEeIICHUs, KCII0JIb30BaTh CIIPABOYHBIC JIaHHBIE,
NPOBOJUTHh PAcUYEThl W OICHUBATh PEATUCTHYHOCTH IMOJYYCHHOTO
3HAYCHUs (PU3MUECKON BEIMYMHBI; YMEHUE OINPEIENATh Pa3MEPHOCTh

(l)I/I3I/I‘IeCKOI7I BCJIIMYHHEI, l'IOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a4Un

YMmenue XapaKTepu30BaTb  IMPUHIOUIIBI JENCTBUSA TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX HpI/I60p0B, U TIPOMBIIIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHUIO, UCIIOJIb3YA 3HAHUA O

CBOMCTBaxX (bI/I3I/ILIeCKI/IX SIBICHUH U HCO6XOI[HMBI€ (1)I/I3I/I‘-IGCKI/IC
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3aKOHOMEPHOCTHU

10

YMeHue HCHoib30BaTh 3HAHUS O (PU3HYECKUX SBICHHUAX B
NOBCEHEBHON KM3HM i1 oOecrmeyeHus O€30MacHOCTH — TNPH
oOpamernn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAaHEHHUS 3JI0POBbSI M  COOJIOJACHUS HOPM
9KOJIOTUYECKOTO IOBEICHHUsI B OKPYXKAWOLIEH cpene; MOHMMAaHUE
HEOOXOIMMOCTH TPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

JUI pallMOHaIbHOTO MIPUPOI0IOIb30BAHUS

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUS HHPOPMAIUH
(GU3NYECKOTO COJIepKaHUsl C HCIOJIb30BaHWEM HH(OPMAIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTUH; YMEHHE OLIEHUBATh JIOCTOBEPHOCTH
MOJYYeHHOW WH(GOpPMAIMM HAa OCHOBE MMEIONIUXCS 3HAaHUU U
JOTIOJTHUTEIbHBIX ~ MCTOYHHMKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBINIOJTHEHUH Y4YeOHBIX 3a/JlaHuil HAay4YHO-IOIYJSPHYIO JIUTEPATypy
(GU3NYECKOTO COJEPIKAaHUS, CIPABOYHbIE MaTEpUaibl, PECYPChl CETU
WNurtepuer; BnageHue 0a30BbIMM  HaBbIKAMH  [PeOOpa30OBaHUS
uHpopManuu W3 OJHOW 3HAKOBOM CHCTEMBI B JPYI'ylH0; YMEHHUE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(i)OpMaI_[I/II/I 13 HECKOJIBKMX HCTOYHHUKOB
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HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYMCIIEHUS CpEAHEN CKOpocTHu: vV = S/t
PaBHOMepHOE mpsIMOJIMHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B CIIydae PaBHOMEPHOTO MPSMOJMHENHOTO JIBUKECHHUS:
13 (1) =x,+vt
I'padukn 3aBHCHUMOCTH OT BpPEMEHU JJsi TMPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMEeNIeHus, MyTH, KOOpPAMHATBI NPU PABHOMEPHOM IPSMOJIMHENHOM
JBUKEHUH
3aBUCUMOCTh KOOpPJAMHATHl TEJla OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
1
Sl =v,, #1+a,* ;
2
@opmynbl U1l MPOEKUHUHM MEPEMELIEHUs, MPOEKUNUU CKOPOCTH U IPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJIUHEHHOM JIBUKEHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'padbuku 3aBUCUMOCTH OT BpEeMEHH Ui MPOEKUIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, IIPOEKIUU IEPEMEILIEHUs, KOOPAUHATBI IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maaenue. Popmyibl, ONUCHIBAIOIIKME CBOOOJHOE MaJieHHE Tela I0
1.5 BEePTUKAIM (JBUKEHHWE Tela BHU3 WIM BBEPX OTHOCHTEIBHO MOBEPXHOCTHU

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKUUH YCKOPEHHS,
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MIPOEKIIMM CKOPOCTU M KOOPAMHATHI NpU CBOOOJHOM TaJE€HUU Tejla IO

BEPTUKAIIN

CKopoCTh pPAaBHOMEPHOIO JBIKEHHUs Teja M0 OKpyxHocTh. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAIUYyC OKPYKHOCTH U MEPHUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe I[eHTPOCTPEMHUTEILHOTO

yckopeHusi. @opmyna Juisi BBIYACICHUS! YCKOPEHHUS :

1.6
2
a. — v
R
®dopmyra, CBI3BIBAIOIIAS TIEPUO]] M YaCTOTY OOpaIeHuUs:
v = 1
T
Macca. ITnotHOCTh BemecTBa. @opmyia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BennuuHa. ClI0KeHue Chil
1.9 SBnenue nnepuuu. llepseiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopenicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 = _P-l—}E
12 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BEIYUCIECHUS MOJTYJIS CHUIIbI

TPCHUS CKOJIbXKCHUS:



https://aram.uralschool.ru/
mailto:aramschool@mail.ru

F_=u-N

1.13

Hedopmanust Tema. Ympyrue u Heynpyrue neopmanuu. 3akoH yIpyroi
nedpopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

My -1,
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
®opmyna JUisl BBIYUCIECHUS CUJIbI TSDKECTH BOMM3H noBepxHocTH 3emin: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynec cuctemsl Ten. U3menenue ummynbsca. UMnynbc cuiibl

1.16

3aKOH COXpPaHCHHS UMITYJIbCA JIJIsl 3aMKHYTOW CHCTEMBI TEJ:
D=0, i, U, =const

PeakxtuBHOE JABHIXCHHC

1.17

Mexannyeckasi pabora. @opmyia Jij1sl BBIYUCICHUS PaOOThI CUIIBL:

A=F5ooscx

MexaHuueckasi MOIITHOCTbD:

=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIUA. d)opMyna JJI1 BBIYUCIICHU A

KUHETHYECKOM OHEPruun:

HE)E
Ey ="

TeopeMa 0 KMHETHYECKOM OHCPTUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS IIOTEHITUAIbHOM
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OHCPI'UH TCJ1a, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUs:

E=E;.+E 2
1.19 3aK0H COXpaHEHHS MeXaHu4eckoi sHeprun. dopmyna a1 3aK0Ha COXpaHEHUS
MEXaHUYECKOM PHEPTUH B OTCYTCTBUE CWII TpeHus: E = const.
[IpeBparenne MEXaHMYECKOM YPHEPTUU MPU HATUIUH CHJIBI TPEHMUSL.
[TpocThie MeXaHU3MBIL. «30J0TOE TPABUIIOY» MEXAHHUKH.
Poruar. Mowment cunsi: M - FL
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[ToasmwxHbIi 1 HenoABWKHBIN O051oku. KITJ[ mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TeEA.
dopmyna s BBIYUCICHUS JABJICHHS TBEPAOTO Tena:
_F
pP= G
e JlaBnenue raza. AtmocdepHoe JaBiacHuUE.
' I'mapocraTuyeckoe naBiieHUE BHYTPH KHIKOCTH.
dopmyna sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akoH Apxumena. @opmyna a1 ONPECICHHUS BbITAJIKUBAIOUIEH CHUJIBI,
JNEHCTBYIOUIEH Ha TEJNO, NOTPYKEHHOE B )KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnopue nnaBanus Tena. [lmaBanue CYAOB U BO3QYyXOIIJIAaBAHUC
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1.24

Mexannueckue KoyieOaHus. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHH.

®opmyra, CBSI3BIBAIOIIAS YACTOTY M IIEPUO]] KOJIeOaHU:

1.25

MaremMartnueckuii M NPYKMHHBIM MasaTHUKU. IIpeBpamienue 5sHepruu npu

KOJIE0ATEIFHOM JIBIDKCHAN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4ecKnue BOJIHEL HpOIIOJII)HI)IG N TIOIICPCUYHLIC BOJIHEBI. I[JII/IHa BOJIHBI U

CKOPOCTh PaCHpOCTPAaHECHHUS BOJIHBI:

h=v-T

1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TI'paHUIIE

nByX cpel. MHdpa3Byk U yabTpa3ByK

1.29

Ipakmuueckue pabomol

N3Mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBI;, KOAhUIIHEHTa TPEHUS CKOJIBKEHUSI; PaOOThI CHUIIBI TPEHUS, CHIIBI
YIIPYTrOCTH; CPeIHEl CKOPOCTH IBMXKEHHsSI Opycka MO HAKJIOHHOW IIOCKOCTH;
yCcKOpeHusi Opycka Mpu JBHMKEHHH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuojga KojeOaHUM MaTeMaTH4YeCKOro MasTHHKA,; YacTOThl M MepHoja
KoJebaHuil MPY>KMHHOTO MasATHHKA; MOMEHTAa CHUJIbI, IEHCTBYIOIIEr0 Ha phlyar;
paboThl CUJIBl YOPYrOCTH IpHU MOABEME TIpy3a C IOMOIIBIO HEMOJBUKHOIO
6510Ka; paboThl CHIIBI YIPYTOCTH HPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUKHOTO
0J10Ka.

HccnenoBanue 3aBHUCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrpY:KEHHOMN
YacTU TeJa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BHITAJIKUBAIOIIEH CHIIBI
OT MAacChI T€Jia; CUJIbl TPEHHSI CKOJIBKEHHSI OT CHJIBI HOPMAJIBHOTO JIABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHHUKAIOIIEH B MPYKUHE, OT CTEHCHH
nedopManuu MpyKUHBL, YCKOpeHUs: OpycKa OT yriia HakJOHa HampaBJsSIOUICH;
nepuoja (4acToTel) KoueOaHU HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpHoaa
KoJe0aHU MPYKUHHOTO MasTHHKA OT MAacChl Irpy3a M KECTKOCTU TMPYKUHBI,
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepuoJia KoJIeOaHW HUTSHOTO MasTHHKA OT

MacChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUA pbIvara

1.30

Qusuueckue s6NeHUs 6 nNpupode: TIPUMEPHl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMU B KUBOM M HEKUBOM IIPUPOJIE, IEUCTBUE CUJIBI TPEHUSI B IPUPOJE U

TCXHUKEC, MNPUIHMBbBI W OTJIHBBI, IABWXCHUC IIJIAHCT ConHeyHoi CUCTEMBEI,
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PEaKTUBHOE JIBU)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOC(EepHOrO JaBJICHUS HA >KUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CcelCMUYECKHE BOJIHBI, yHAMH, 3X0

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, HATUHUKU IIOJIOKCHHUA, PACCTOAHUSA U
YCKOPCHUA, IAUHAMOMCTpP, I[MOAIIHUIIHWUKH, PAKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHAsA IIJIOCKOCTb, IPOCTHBIC MCXAHU3MbI B 6I)ITy,

131 COOOIIAIOIUECs COCY/bl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUN TMpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, IXOJIOT,
WCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUST  MOJIEKYJISIPHO-KMHETHUECKOM TEOPUU  CTPOCHMS

2.1 BemecTBa. Mojenu TBEPAOTO, KUAKOTO M ra3000pa3HOTO COCTOSIHUI BEIIEeCTBA.
Kpucrannmaeckue u amopdusie Tena

- JIBmwkenne wyactuiy BemecTtBa. CBS3b CKOPOCTH JABWXKCHHUS YaCTHI[ C

' TeMriepaTypoil. bpoyHoBckoe nBmwkenue, muhdy3us

2.3 CmaunBaHuE U KallWJUISIPHBIE SIBJICHUS

2.4 TermoBoe pacimpeHue U coxaTue

2.5 TennoBoe paBHOBecHE

)6 Buytpennsas sneprus. PaGota u Temsomnepenaya Kak cHocoObl H3MEHEHHS

' BHYTPEHHEHN 3HEprun

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYEeHUE
Harpesanue wu oxnaxaenue Ten. KonuwdecTBo  TemymoTel. Y enbHas
TETIIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHUs SHEPrMU B TEIUIOBBIX MpoOLEccax. YpPaBHEHUE TEIIOBOTO
OayaHca:

2.9

QO +0, +..=0
Ucnapenne u xonzaeHcamus. V3mMeHeHUE BHYTpEHHEH HHEpPruM B Ipoliecce
510 WClapeHus ¢ KoHAeHcaluu. Kumenwe KUAKOCTH. YenbHas TemioTa
. napoo6pazoBanus: L = Q/m
2.11 Bnaxxnocts Bo31yxa
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2.12

IInaBnenne wu kpucraumsauus. I3MeHeHue BHYTpEHHEHW DOHEpPrud IIpU

IUIaBJICHUU U KPUCTAJUIU3allH. YI[CJIBHaSI TCIIJIOTA IIJIaBJICHUA:

,_0

m

2.13

BHyTpeHnHss dHEeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:
q=0/m

2.14

[Ipunnuns! pabotel Temnosbix asurareneil. KI1J[ temioBoro apurarens

2.15

Ipakxmuueckue pabomoi

H3mepenne yaenpHOM TEIIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIHYECTBA
TEIUIOThl, MOJy4YEHHOTO BOJOW KOMHATHOW TeMmIeparypbl (QPUKCUPOBAHHOM
Macchl, B KOTOPYK OMNYIIEH HAarpeTsli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTZAHHOI'O HAarpeTbIM LWJIMHIPOM, IOCJIE€ OIYCKaHMS €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO3[yXa; YJEIbHON TEIUIOTHI
mIaBjaeHus JpAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTyphl  BOJBI  IIPH
pa3IUYHBIX YCJIOBUSX; SIBJIEHUS TEINIOOOMEHA NPU CMEIIMBAHUHU XOJIOJAHOM M

ropsiueii BOJIbI; TpoIiecca HCIapeHus

2.16

Qusuueckue s6N1eHUs 8 npupode: TIOBEPXHOCTHOE HATSKEHHE W KallWJUIApHbBIE
SBIIEHUSI B MPUPOJE, KPUCTAILIBI B mpHupoje, uznydenue CoJiHLa, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPbl UCIIOJIb30BAHUS KPUCTAILIOB,
KUJKOCTHBIM TEPMOMETp, JAaTUUK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MMapoBasi TypOMHA, JBUTATENb BHYTPEHHEIrO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. HBa BH A JJICKTPHUUYCCKUX 3apsa10B

3.2

B3aunmopeiictBue 3apskeHHbIX Tell. 3akoH KynoHna

33

3aKkoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa

34

3J'IeKTpI/I‘IeCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/Il'I

CYIICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsa0B. I[eﬁCTBHe QJICKTPUYCCKOTO TIIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I U IUSJICKTPUKHA

3.6

[TocTosiHHBIN 3neKkTpuyecKuid ToK. JlecTBUs anekTpuyeckoro Toka. Cuia Toka.
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Hanpsixenue.
I=q/t,U=A/)

DJIEKTPUYECKOE COMPOTUBJICHHUE. Y ICTBHOE AIEKTPUUECKOE COTIPOTUBIICHHE:

3.7 R = pl/S
38 3axon OMa jyig ydactka anekrpuueckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =I,:U=U,+U,; R=R,+R,
1 1 1 2
3.9 [TapannensHOE COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 P
CwMmerranabie COSAMHEHUS TTPOBOTHUKOB
3.10 PaboTa u MomHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenna:
3.11 O=I"R-t
312 OnbiT Opcrena. MarHutHOe T1oJie MPSAMOro MPOBOJHHUKA C TOKOM. JImHuum
MarHUTHOW MHIYKIIHH
113 MarautHoe MoJi€ MOCTOSHHOTO MarfHura. B3anMoaeicTBHE HOCTOSIHHBIX
MarHuToB
3.14 JlelicTBME€ MarHMTHOTO TOJISl Ha MPOBOJIHUK C TOKOM
3.15 Onbitel @apazes. SBieHue 3MeKTpoMaruuTHON nHAYKUMK. [Ipasuno Jlenna
Ilpakmuuecxue pabomoi
N3mepenne  ANEKTPUYECKOTO  CONPOTUBIEHHUS  PE3UCTOpPA;  MOUIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI ANEKTPUIECKOTO TOKA.
3.16 HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pesncmpm, J'IaMl'IO‘-IKa), OT HAIIPSPKCHUA Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTU
CONIPOTUBJICHUA OT JIMHBI ITPOBOJHUKA, IJIOMIAANW €TO IMOIICPEUYHOTO CCUCHUA U

YACIBHOTO COIIPOTUBJICHHUL.
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[IpoBepka npaBuiia JUisl SIEKTPUUYECKOTO HAIPSDKEHUS IPU MOCIEI0BAaTEIbHOM
COEIMHEHUHU IPOBOJAHMKOB; MpPaBWJIA JUIsl CHJIbI 3JIEKTPUYECKOIO TOKAa IIpU

HapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 6 nNpupooe: DSIEKTPHUUECKUE SBICHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMIId, JPei( MOIIOCOB,
POJIb MAarHUTHOTO TOJIS 1711 )KU3HU Ha 3eMJie, OJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: O3IIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, pPEOCTaT,
CUETYMK  DJIGKTPUYECKOW  DSHEPruu,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPBI,
3.18 HarpeBarebHbIE ANIEKTPOIPUOOPHI (mpumeps), AJIEKTPUYECKHE
MIPEeIOXPaHUTENH, DJIEKTPOMArHUT, OAJIEKTPOJBHUraTellb IOCTOSHHOTO TOKa,
reHepaTop NOCTOSTHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BoJHEL. [1Ikana smekTpoMarHUTHRIX BOJTH
3.20 JlyueBas monens cBera. [IpsMonnHeiHOE pacipoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHHS CBETA
3.23 Jucnepcus ceera
-~ JIunza. Xox nydeid B nuH3e. POKYCHOE paccTOsSIHUE JIMH3BI. OnTHUYecKas cuia
' munH3bl: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuueckue npudopsl
Ipakxmuueckue pabomol
###Par###lI3Mepenne ONTUYECKON CUIIBI coOWparomieil JUH3bI, (OKYCHOTO
paccTosHUs cobuparoliei JMH3bI (10 CBONCTBY pPaBEHCTBA pa3MepOB MpeAMeTa U
U300pakeHusl, KOTja MpeAMET PacIHoJIOKEeH B JBOMHOM (oKyce), MmoKa3aTels
3.26 MPEJIOMIICHUS CTEKJIA.
#i#HtPar#Ht#llccnenoBanue CBOMCTBA M300pa)KEHUsI, MOJTYYEHHOTO C TOMOIIBIO
coOuparomiei JTHH3bI; U3MEHEHHUs (POKYCHOTO PACCTOSIHHMSI JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPEIOMJICHUS CBETOBOTO Jy4a OT yrja MaJeHus Ha
IPaHULIE «BO3JyX — CTEKIIO»
197 Qusuueckue senenus 6 npupooe: 3armenus ConHua u JlyHbl, 1Bera Ted,
' ONTHYECKHUE SIBJIEHUs B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpouicmea: O4YKH, TepHCKom, ¢oToanmapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEGLIE SIBJIEHUA
4.1 PaguoaktuBHOCTh. Anb(da-, Oeta-, raMma-usnydeHus. Peakuuu anbga-u Oera-
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pacriaga

4.2 OmnbiThl Peszepdopna nmo paccesnuto anbha-vactui. [LnanerapHas Moens atoma

4.3 CocraB aToMHOTO0 siipa. 13010

4.4 [Tepuoa monmypacnaga aTOMHBIX SiAEp

4.5 SnepHblie peakiuu. 3aKOHBI COXpAaHEHUS 3aPSA0BOT0 M MAaCCOBOTO YHCEIl
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIH pPaJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4yd, pPaJUOAKTUBHOE W3JIyYEHUE MPUPOJIHBIX MHUHEPAJIOB,
JeficTBHE paJMOaKTUBHBIX U3JTy4YEHHUI Ha OpraHu3M YeJloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUIYAJIBHBIM J103UMETpP, KaMmepa

BI/IJ'II)COHa, AACpHad SOHEPreTuka
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHAJIBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET


https://aram.uralschool.ru/
mailto:aramschool@mail.ru



https://aram.uralschool.ru/
mailto:aramschool@mail.ru

AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 596990994803086506579248006215582562839235036872
Bnageney TenerwHa Napuca HukonaesHa

OeidcTerTened C12.11.2025n0 12.11.2026
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