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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTIO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a takxe ¢ yuétoM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMupoBaHUE
€CTEeCTBEHHOHAYYHON TIpaMOTHOCTH OOYYalOIIMXCSd W OpraHU3alUI0 H3yYEHHUS
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBarOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rogam o0yyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMUXCSl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, TIOCKOJBbKY (HU3MdYecKkne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBJICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpadgued, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubornee siICHble O0O0paslbl MPUMEHEHUS HAayYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYCHHsI TOCTOBEPHBIX 3HAHUN O MHPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHUS B CTPYKTYpe OOIIETo
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TPEIIOJIaraeT OBJAJACHHE
CIIEIYIOUIMMU KOMIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLCHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemun wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I11€00pa30BaTE/bHbIE IPOrPAMMBbI, YTBEPKIEHHON pEIICHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHE WX HWHTEIUICKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaJbHEHIIEMy OOYYCHHIO B ’TOM HaIpaBJICHUH.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HaOJIOaTh MPHUPOIHBIC SBICHUS W BBITIOTHATH OMBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHYECKOE OlIEHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeZEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEHIATENIBHBIN XapaKTep, YUUTENb JieJlaeT BbIOOP MPOBEICHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

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

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

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BennuyuH. Dusmueckue
npubopsl. [lorpemuocts n3mepennit. MexxayHapoaHasi cuicTeMa €IMHHLI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM H3Y4alOT TPUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] TNO3HAHUS: HAOMIOJEHHWE, MOCTAHOBKAa HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 00bSICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NIecKuX SBJICHUN C TOMOLIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHH4YeCKHE, TEIUIOBbIE, DJJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®Ousnueckue MpuOOPHI U MPOLEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomut u onvimot.

1. OmnpeneneHue 1eHb AIEHUS Kbl U3MEPUTENILHOTO NpUudopa.
N3mepenne paccTOSTHUM.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.
Omnpenenenne pa3zMepoB MaJIbIX TEIN.

o bk e

N3Mmepenune Ttemmeparypbl MpU MOMOIIM >KUJKOCTHOIO TEPMOMETpa U
JaTyrKa TeMIEpaTyphbl.

6. IIpoBeneHue ucciaenoBaHus MO MPOBEPKE THUIIOTE3bI: NAJIBHOCTh MOJIETA
IapyiKa, MyIeHHOT0 TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIIC BHICOTA
myckKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BelllecTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJIEKYJIbI, HX pa3mepbl. OIbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrxkenne dactuil BemiecTBa. CBsI3b CKOPOCTU JBMIKEHHUS YACTHI[ C
TeMriepatypoil. bpoyHoBckoe nBwkenme, auddys3usa. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSIKECHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, KUJKOCTEH U TBEPIBIX
(kpucTayuiMdyeckux) Teia. B3anMoCBsI3b MEXAy CBOWCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHBIX COCTOSHHSX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHneM. OCoOCHHOCTH
arperaTHbIX COCTOSHUN BOJIBI.

Jemoncmpayuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmonenue  siBIeHUN,  OOBSACHSIOUIUXCS  MPUTSHKCHUEM WU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM PpsAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnpITHI 110 HAOIIOJIEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.

SBnenne wHepUMU. 3aKOH HMHEpPUUH. B3auMmoneicTBue Ten Kak MpUYMHA
W3MEHEHUSI CKOPOCTHM JBMXKEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.

Cuna xak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3mepeHue cuiibl ¢ OMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTEHUS U CUJIA
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.

H3mepeHne CKOpOoCTH MPSIMOJIMHEMHOTO JBUKCHUS.

HaGmronenuie siBeHUsT HHEPIIUH.

HaGmonenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHH TEll.

CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEIL.

CrnoxeHue cuil, HallpaBJIE€HHBIX 10 OJJHOM MPSMOM.

JIaﬁopamopubze padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. Ompenenenne cCpeaHel CKOPOCTH CKONBKEHHS OpycKa WU IMIapuKa II0
HaKJIOHHOM IIOCKOCTH.

3. OnpexeneHue MIOTHOCTU TBEPIOTO Tea.

4. OnbIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

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

Pa3nea 4. JlaBjieHne TBEPABIX TeJI, dKHUAKOCTEH U ra3o0B.

o0k wbhPE



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEMa, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTSIMU M razamu. 3akoH Ilackamng. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBJIEHHUS JKUIAKOCTU OT riayOuHbl. ['mapocrarnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

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

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH

T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHe IIaBaHUs TeJl: NJABAHUE WM MOTPYXKEHUE TEJl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMa MOrpyKEHHOH B

o gk wbhPRE

N

AKUJKOCTh YaCTHU TENa.

2. OmnpeneneHue  BBITAIKUBAIONIEH  CWJIBL, JCHCTBYIOIIEM Ha  TeIO,
MOTPYKEHHOE B KUIKOCTb.

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

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIEH HAa TENO B JKUAKOCTH, OT O0BEMA MOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

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

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W IOTEHUMAIBHAS  DHEPTHS.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. HccnenoBanue yciioBUM PaBHOBECHS pblUara.
3. Usmepenne KIIJ] HaKIOHHOM MIIOCKOCTH.

4. H3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKyJ. ONBITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, KUIKOCTEH U
TBEPBIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacuIupeHue U CKaThe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOTIO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEPruu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeTIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomngectBo Temorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CrOPAHUSL.

[Ipunuunsl padotel TernoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOnronenue OpOyHOBCKOTO JABUKEHUSI.



Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGnronenue TemioBoro paciupeHus Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIQXKJICHUHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxxaeHue Npu COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN Pa3TMYHBIX BEIIECTB.

11. HabGmronenue KumneHwus.

12. HaGmroieHre MOCTOSTHCTBA TeMIEpaTyphl IPH TUIABICHUHU.

13. Mojiesi1 TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padbomot u onvimot.

1. OmnbITHI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSIKCHHUS.

2. OnbITHI 11O BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OneITel IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XKUIKOCTEH U

TBEPABIX TEI.

4. OmnpenesneHue AaBIeHUS BO3AyXa B OAJIJIOHE MITIPUIIA.

5. OneIThl, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh [aBIICHHS BO3AyXa OT €ro

00BbEMa M HATPEBAHMS WIIA OXJIAXKICHHUS.

6. [IpoBepka runotes3sl JMHEHHOW 3aBUCUMOCTHU JITTUHBI CTOJIOMKA KUKOCTH

B TEPMOMETPUYECKOI TpyOKe OT TeMIiepaTyphl.
7. HaGmrogenne wu3MeHEHHs BHYTPEHHEH OHEpPruM Tella B pe3ysbTare
TEIUIONepeaaun U paboThl BHEIIIHUX CHUII.

8. HccnenoBanue sBICHHUS TEIUIOOOMEHA IMPU CMEIIMBAHUHM XOJIOAHOW U

ropsiueu BOJIBL.

9. OnpexneneHne KOJIMYECTBA  TEIUIOTHI, [MOJIYYEHHOrO BOJOM  Mpu

TEIUI0O0OMEHE C HArPEThIM METAJUTHUECKUM IIUITHHIPOM.

10. OnpenienieHue yAenbHOM TEIUIOEMKOCTH BEILIECTBA.

11. MUccnenoBanue npouecca ucrnapeHus.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTH BO3AYyXa.

13. OnpeneneHue yAeabHOM TeIUIOTHI MIaBJIEHUS JIbJIA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apspkeHHBIX  Tenl. 3akoH KymoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJIEUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

ok e
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Hocutenu snektpudeckux 3apsigoB. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsii.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
IPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJId U €ro 3Ha4€HUe JJIsl KU3HU Ha 3emIle.
OnbiT  Opcrena. MarHuTHoe Tojie€  JJIEKTpUUecKoro Toka. IlpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIIeKTpOreHeparTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.

JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DJIEKTPOCTATUYECKAST UHTYKITUA.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.

[IpoBOAHUKH M TUDIICKTPUKH.

MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnkn NOCTOAHHOTO TOKA.

JIelcTBUA 3IIEKTPUUYECKOTO TOKA.

10. DJIEKTPUYECKUM TOK B KUIKOCTH.

11. I"a30Bb1M pa3psa.

12. I3mMepenune cuibl TOKa aMIEPMETPOM.

13. I3MepeHune 3JIeKTpUYECKOTr0 HAIIPSKEHUS BOJIbTMETPOM.

14. PeocTar u Mara3uH CONPOTUBIICHUM.

15. B3anMo1eiicTBME NOCTOSSHHBIX MarHUTOB.

16. MoaenupoBaHHe HEBO3MOKHOCTH Pa3/I€JICHUS ITOJFOCOB MArHUTA.
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17
18
19
20
21
22
23
24

25

. MoaenupoBaHre MarHUTHBIX MOJIEN IMOCTOSTHHBIX MAarHUTOB.

. OnsIT Opcrena.

. MarauTHoe 1ojie ToKa. DIEKTPOMArHuUT.

. JlecTBue MarHUTHOTO T0JI HA IPOBOJAHUK C TOKOM.

. DIEKTPOJABUTATEND TOCTOSHHOTO TOKA.

. UccnenoBanue sBICHUS 3JIEKTPOMArHUTHOW UHIYKLIHH.

. Onbitel Dapanes.

.3aBUCUMOCTh HANpaBJICHUSI HWHIYKIHMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBCHMS.

. DJIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o g A~ w

10.
11.

12.

13.

14.
15.

16

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne [E€UCTBUS DJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKU U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenne u peryimpoBaHue HANPSKEHUS.

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

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOrO
CEYEeHUs U MaTepuaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIEIbHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHne MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSSHHBIX ~MAarHUTOB MpU  HUX
00BETMHEHUH U Pa3/ICIICHUN.

. UccnenoBanne AeNCTBUS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



17. OnbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. I3yuyeHue AeiCcTBUSA MarHUTHOTO II0JI HAa IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U U3yd4eHue padoThl JJIEKTPOABUTATEIIS.

20. U3mepenne KIIJ[ anekTpoaBUrareIbHON YCTaHOBKHU.

21.OnpITBl MO UCCIEAOBAHUIO SABJICHUS JJIEKTPOMATHUTHOM WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBW)KEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsas U1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiHOe JBrkeHue. CBoOOgHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMkKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpalieHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE yCKOPEHUE.

[Tepsorii 3akoH Hptotona. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNEepIIO3UIUHU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOS, IPYTrue BUAbI TPEHUS.

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

PaBHOBecue matepuanibHOM TOukH. AOCoNOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TEJNA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TsKeCcTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEaKTUBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuil TSXKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TENa, TOTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIM. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOW AHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmroneHrie MEXaHUYECKOTO JIBHXKEHUS! Tella OTHOCUTENIBHO Pa3HBIX TEJ

OTCYETa.
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8.
9.

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

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

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

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus 3HEPTUU NPU B3aUMOJICHCTBUHU TEJ.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHUUYECKON SHEPTrUM NP JBUKEHUU TeJla MOJ1 ACHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpPEHHsS Tela NpPU PABHOYCKOPEHHOM JIBIDKEHHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAaYaJIbHOW CKOPOCTH MYTH OTHOCSTCS KakK psAJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOTHI CUJIBI TPEHUS TIPH PABHOMEPHOM JABMKCHHH Tela
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. Onpenenenue pabOTBl CHIBI YOPYrOCTHU TpU  MOABEME Tpy3a C
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. I3y4yeHue 3aK0Ha COXpaHEHUsS DHEPTUM.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe npmkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIEpUOI,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBONCTBA MEXaHMYECKMX BOJH. [IpomonbHble U
[IOIIepeYHble BOJIHBL. JlJlMHA BOJIHBI M CKOPOCTh €€  paclIpOCTPaHECHUS.
Mexannyeckue BOJIHbI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yJIbTPa3BYK.
Jemoncmpayuu.
1. HaOmrogenue koyicOaHMI TeJI IIOJ JCHCTBUEM CHIIbI TSXKECTH U CHIIBI
YIOPYTOCTH.
2. HaGmronenue konebaHuii rpy3a Ha HUTH M Ha TIPY>KUHE.
3. HaGumronenue BoIHYXACHHBIX KOJICOAHUI U pe30HaHCA.
4. PacnpocTpaHeHue POAOJIbHBIX U TONIEPEYHBIX BOJIH (HA MOJIEIIN).
5. HaGmroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTMYECKHUIN pE30HaHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuoja KoieOaHWil MaTeMaTUYeCKOTo
MasiTHUKA.
2. OmpeneneHuie 4acTOTHl U IEpHOJIa KOeOaH MPY>KMHHOTO MAasITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh  IEepuoAa  KoyieOaHUU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3MepeHue yCKOpeHHsi CBOOOHOTO MaJeHUSI.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. WBydeHune CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

pacnpoctpanenue cBeta. 3atMeHus Connua u Jlynsl. Otpaxkenue cera. [Imockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xona osayuedr B gauH3e. Onruueckas cucrema ¢oToanmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEWHOE paclpoCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.

[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpunaun peictBus oTtoammapara, MUKpOCKOTA U TEJIECKOIIA.

10. Monens 1i1asa.

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie padbomot u onvimol.

1. HMccnenoBanue 3aBUCHMOCTH yrila OTPAXKEHHS CBETOBOrO JIydya OT yIJia
NaJICHUSL.
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2. M3yyeHue xapakTepUCTUK M300paXeHUs MpeIMeTa B IJIOCKOM 3epKaie.
3. HccnenoBanne 3aBUCMMOCTH yTila MPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
MaJICHUS Ha TPAHULIE «BO3AYX—CTEKIION.



4. TlonyueHune N300pakeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BIL.

5. Onpenenenue (OKYCHOTO PACCTOSIHUSI U ONTUYECKOU CHIIBI COOMparoIeit
JUH3BL.
OMBITHI O Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnbITEI IO BOCTIPUATHIO I[BETa MPEAMETOB MPU WX HAOIIOJICHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonienrue ceeta atomoM. KBaHThl. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. Mzorombl.  PanuoakTuBHBIC
npeBpaiieHus. [lepros nmonypacmnaaa aTOMHBIX SIIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiAOBOTO U MAacCOBOIO YHUCET.
DOHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

CrexTpsl U31y4YEeHUS U MOTJIOUIEHNUS.

CnexTpsl pa3nHYHbIX Ta30B.

CnekTtp Bogopoa.

HaGmonenne TpekoB B kamepe Busscona.

PaGota cuérurka HOHU3UPYIOMMUX U3TYUESHH.

Perucrpanus nznydeHus: IpUPOIHBIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIUTOMIHBIX U TUHEHYATBIX CIEKTPOB U3ITYUYCHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPTHMU YaCTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paanoakTMBHOTO (PoHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONUN MOAYTH TIPEAHA3HAYCH /I CUCTEMAaTH3aIIH
u  0000mIeHNS  TPEIMETHOTO  COACpXKaHWS W OMbITa  JCSTEIBHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu “3ydeHHU JAHHOTO MOJYJSI PEANTH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS
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SBJICHUN NPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHATH (HU3UUYECKUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.
[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacrmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh HAy4YHbIE OCHOBBI HauWOOJie€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3NKyd Ha ypOBHE OCHOBHOI'O OOIIET0 00Opa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEPECA K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
bu3nYecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HaHUE BAXKHOCTH MOPAJIBHO-3TUYECKUX NPUHUUIIOB B AEATEIBbHOCTU
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UUECKOM HayKu: €€ TapMOHHYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAYKM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAyYHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIEeI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

- OCO3HaHUE LEeHHOCTH Oe3omacHoro oOpa3a JKM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCITOBUAX;

- chOpMHpPOBAaHHOCTh HaBbIKa pediekcuu, MpU3HAHWE CBOETO TIpaBa Ha
OIMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYEeCKOH U



COIIMAJIbHOM HAIMpPaBIICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UUYECKUX
3HAHUM,

e - HHTEpEC K MPAKTUUECKOMY H3YyUYEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalus Ha TMpUMEHEHHE (U3MYECKUX 3HAHUW JIs pelIeHUs 3aj1ad B
o0JlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUMN ISl OKPYKAIOLIEH CPEeJIbI;

e - OCO3HaHHE TJI00ATBHOT'O XapaKTepa AKOJOTHUECKUX MPOOIeM U MyTeu ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPHUPOIHOM
cpeasl:

e - MOTPEOHOCTh BO B3aUMOJICUCTBUM TMPHU BBINOJIHEHUH HWCCICAOBAHUM U
IPOEKTOB (PU3MUYECKOW HANpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEHM KOMIIETEHTHOCTM YEpe3 MPAKTUYECKYIO
NEeATENbHOCTB;

e - IOTPeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM UHuCie POPMYITUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O GU3BUIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Je(UIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1acTh
[1)76370 478

e - IUIAHUPOBAHHE CBOETO pa3BUTUS B TNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAIM3UPOBATH U BBISBISATH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHHEM (QU3HUECKUX 3HAHUMH;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXKAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (HU3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT copMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIEC ICHCTBHS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHbIE  Yy4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue JelcTBUA:
e BBUIBJLITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B paCCMaTpUBaEMbIX (haKTax,
TaHHBIX U HAOMIOJICHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBICHUSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI W TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3X
(bU3UYECKUX BEIUYNH;

CaMOCTOSITEJIbHO BBIOMpATh CcHoco0 penieHust y4yeOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIHPOBATH 0000IIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMUS;

POrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI U 3aIPOCHl TIPH ITOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHON Yy4ueOHOM
dbuznveckoi 3a1aun;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

CaMOCTOSAITETILHO ~ BBIOMpATh ONTUMAJIbHYIO (OpPMY TIpeICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B XoJe oOCyXkJeHus ydueOHOro Marepualia, pe3yiabTaToB JIabOpaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBAaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IMOAJACPKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
nuasnora, 0OHapYyKUBaTh PA3IUYUE U CXOJCTBO MO3ULINIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCHEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYAJTbHON pabOThl MpU pPEHIEHUH KOHKPETHOW (U3HUECKOM
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpENesaTh poOJIM, OOCYXAAaTh IPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yjibTaTa 1o
CBOEMY HAINpABICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JApPYTUMHU
YJIeHaMH KOMaH/]Ibl;

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

PeryasiTuBHbIC YHUBepPCcaJIbHbIe Y4eOHbIe 1eiiCTBUA

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOMIHNX
JUTsl petieHust GU3NIEeCKuX 3HaAHU;

OPUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHOUMBUIyaIbHOE, TPUHATHE DPEIICHHUs B TPyIMINe, MPUHSATHE PpelIeHUuM
TPYIION);

CaMOCTOATEIFHO COCTABISATH AITOPUTM pelieHUs GU3NUECKON 3a7a4u WIIH
IUTAaHA WCCJIEOBAHUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIIOJIHEHUS
¢u3nueckoro WMCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENHCTB, W3MEHHBIIMXCS CHUTYallMi{, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4ejaoBeKa B XOJ€ CIOpa WIM AUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHnd GU3NIECKUX 3a7ad Uiu
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus: B 7 Kjacce npeIMETHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HaOII0JIEHUEe, SKCIEPUMEHT, MOJEb, THUIOTE3a, CAUMHUILI (PU3HMUYECKUX
BEJIMYMH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHHUS BellecTBa (TBEpAOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuna, gaedopmanus  (ynopyras, IIacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTHI] BEIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIus,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMocepHoe JaBJeHHE, IUUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHUYECKOW JHEpPruu) IO OIMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIKNX JaHHOE (PU3UYECKOE SBIICHUE;
pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IPUMEPHI JIBMXKEHUSI C PA3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
OpUPOJE, NOEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO N1aBIICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM TEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKH) (PU3UYECKUX SIBIICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA Tel M (DU3UUYECKUE SIBICHHS, UCTIONB3YS
¢usznueckre BeTUMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeM,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TSXKECTH, BEC
Tela, cuila TPEeHWs, HaaBieHue (TBEPJIOro Teja, KUJIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIHUEHT TMOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS SHEPrus), MpU ONHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIIMYHMH, HUX
0003HaueHUsI W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMH,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;
XapaKTepU30BaTh CBONCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBuiia CIOKEHHsI CUII (BAOJb OJHOW IpsiMOi), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUIIO paBHOBeCHUsl pbluara (0J0Ka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATUYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAroB ¢ OMOpoi Ha 1—2 HM3yYEHHBIX CBOMCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THbie 3a7adyd B |—2 JeWCTBUS, HMCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (DU3NUYECKUE BETUYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBHUE, MOACTABIATh (hU3NUECKUE
BEJTUYUHBI B (OPMYJIBI M MPOBOJAUTH PaCU€Thl, HAXOJWTh CIPABOYHBIE
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHMHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B ONMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPSIEMOE
npeamnoyioxkeHue  (TUMOTe3y),  pas3auyaTh U HHTEPHPETHPOBATH
MOJIYYEHHBIH Ppe3yJbTaT, HAaXOJWTh OIIMOKKM B XOJI€ ONBITa, JejaTh
BBIBOJBI 10 €r0 Pe3yJIbTaTaM;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
buznueckux CBONCTB TeJ: dbopmynupoBaTh IPOBEPSIEMBIE
NPENOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOT0 000pyI0BaHNUS,
3aMMChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBO/IBI,

BBIIIOJIHATh TMpPSMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJB30BAHMEM aHAJIOTOBBIX W
M(pPOBBIX TPUOOPOB, 3alMCHIBATh IIOKA3aHHWS MPUOOPOB C YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOJAUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO [ABIKYILETOCAd TeJla OT BPEMEHU JBW)KEHHUS TEJd, CHJIbI
TPEHHsI CKOJILKEHHUS OT Beca Tela, KauecTBa 00paboTKU MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAM COIPUKOCHOBEHHUS TEJI, CUIIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMaA
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBATh B
IUTAHUPOBAHWM Y4eOHOTO HWCCIIEJIOBaHUSA, COOUpATh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUSs, CleAysd MPEeIOKEHHOMY IUJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYMH B BHJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIE H3MEpPEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3JyXa, BBITAJIKWBAMOIIAs  CHJA, JCHCTBYIOIIAs  Ha
NOTPYKEHHOE B KHUAKOCTh TeI0, KOAD(DHUIIMEHT TMOJIE3HOr0 JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUH W3MEPEHUN COOHMpaTh ADKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30ITaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, AWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABMKHBIA W HEITOABUKHBIN 010K, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOHMCTBaX (U3MYECCKUX SIBICHUH W HEOOXOAMMbIE (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMHU, COXPaHEHHUS 3JI0POBbS W COOJIOJCHHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM W TYyTEM CPAaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJMNYHO NeNaTh KPaTKHE COOOIIEHUS O pe3yibTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPHU OSTOM TPaAMOTHO HCIIOIH30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3EHTALUEH;

IPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUI paclpeiessTh
00s3aHHOCTH B TpYMIE B COOTBETCTBHM C IOCTABJICHHBIMU 3aJa4aMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMmIepaTypa, BHYTPEHHSII OJHEpPrusi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsi/l, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE PaBHOBECHE, CMAuYMBAHUE, KANUJULIPHBIC SBJICHUS, UCIIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUTM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHuUTOB, JIEHCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KaNWUIApHBIE SBJICHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJIICHUS B aTMocdepe, dIEKTPUYECTBO KUBBIX OPTaHU3MOB, MArHUTHOE
nosie 3emuid, Apeiid MOII0COB, PO MAarHUTHOTO TOJS JJIS SKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MIPU STOM MEPEBOJUTh MPAKTHUECKYIO 33/1auy B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

OMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3MUYECKHUE SIBJICHUS, UCTIONB3YS
dusnueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJelIbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TEIIOTa
IJIABJICHUS, YJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(DPUIMEHT TMOJIE3HOTO JEHUCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsn,
Cuja TOKa, JJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIE€IbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), MpPH ONHCAHUM  MPABUIBHO  TPAKTOBATh
(U3MYECKUI CMBICIT MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(Gu3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIUE JAHHYIO
($U3MUECKYl0 BEIMYMHY C JPYTMMU BEIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS M IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHMs DHEPrUM, IpU HOTOM J1aBaTh
CJIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUid MPAKTUKOOPUEHTUPOBAHHOIO XapaKTeEpa: BBISABIATH
NPUYMHHOCIEICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JOrHYecKux
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIINE (U3MYECKUE BEIMYMHBI: Ha OCHOBE aHaiIn3a
YCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HENOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOOXOMUMBbIE g €€ pelIeHHs, MPOBOJWTH pacyéThl U CPABHUBATH
MOJIYY€HHOE 3HaueHne (PU3NIECKOM BEIMUUHBI C U3BECTHBIMU JaHHBIMH,
pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TPH TOMOIIU
(¢u3nYecKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIEJOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

IOPOBOJUTH OMNBITHI 10 HAOMIOACHUIO (PU3UYECKUX SIBICHUH WU
(¢u3nyecKux CBONCTB Tel (KalUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOrIomarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATypbl *KUAKOCTU U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI U B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWMOJECHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEW NOCTOSHHBIX MAarHUTOB, JCUCTBUS
MAarHATHOI'O TOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOICTBA 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMMCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  MNpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQKHOCTH BO3/1yXa, CHJIbl TOKa, HAIPSHKEHUS C MCIOJIB30BAHUEM
aHAJIOrOBBIX MPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl U3BMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrod Cc UCHOJb30BaHMEM MPSMBIX U3MEpPEHUU  (3aBUCUMOCTH
CONPOTUBIICHUS] MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAY IONEPEYHOTO
CEYEHUS U YIEIBHOIO CONPOTHUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIETO 4Ye€pe3 NPOBOJHMK, OT HANpSOKEHWs Ha IMPOBOJHUKE,
UCCIIEIOBAHME  IIOCIEIOBATEIIBHOIO M MApajuIeIbHOIO  COCIUHEHUHN
NPOBOJAHUKOB): ITUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM MCCIIEI0BAHUS;

NPOBOAUTh KOCBEHHbIE H3MepeHus: (U3nyecKux BeMHYMH (ylelbHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEIIOKECHHONM WHCTPYKLUU, U
BBIYHCJIATh 3HAYEHUE BEIINYUHBI;

co0JII0/1aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000opy10BaHUEM;

XapakTepu3oBaTb MPUHLMIBI JEUCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CHUCTEMa OTOIUIEHUS JIOMOB, TUIPOMETp, MapoBas TypOWHa, aMmIepMeTp,
BOJIBTMETP, CUETUMK DIEKTPUYECKOM DHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npuOOpBl, HarpeBaTeNbHbBIE JIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEb TIOCTOSTHHOI'O TOKA),
UCTOJb3Yysl 3HaHUS O CBOMCTBaX (U3NYECKUX SIBJICHUM M HEOOXOIAMMBIE
duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npubopel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, THTPOMETP, ABUTrATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPHUUYECKUX
LEIEeH C MOCIEA0BATENBbHBIM U MapAJJIEIbHBIM COCIMHEHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB MIEKTPUUECKHUX LETEH;



OpPUBOAUTH  MpUMEpPhl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B TMOBCEIHEBHOU
KHU3HU 7151 obecriedeHnst 0€30MacHOCTH IpH OOpalieHnu ¢ npudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 30POBbS U COOIOACHUSA
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOWUCK WHPOpMamuu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE WMEIOIIUXCA 3HAHUM U NYyTEM CpaBHEHUA
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH  HMH(OpMAmuio, KoTopas
SIBIISIETCS] IPOTHBOPEYMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUN HAYYHO-TIOMYJISPHYIO
nuTepatypy  (pu3mdUeckoro - coaepikaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn MIHTEpHET, BIafeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIIHN U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHWUS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
CONEp)KaHusi, B TOM HYHCJIEC IyOJUYHO TIPEICTABIATH PE3yIbTaThl
MPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIOh30BaTh HM3yUYCHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIMPOBOK/IaTh BBHICTYIIEHHUE MPE3CHTALIUEH;

pU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJIAJ B
JeSITEBHOCTD TPYIIbI, BEICTPAUBATh KOMMYHHUKAaTHBHOE B3aUMOJICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIty oOyuenusi B 9 Kiaacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHS, Jedopmarius
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHMYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CHEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIBI, SIAEpPHAs YHEPTETHKA;

paznuyath sBI€HUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEHHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JABUXKEHUE, CBOOOHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOIeOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHue 0enIoro cBeTa B
CHeKTp ® CIOXEHHE CIEKTPaIbHBIX I[BETOB, MAWCIEPCHS CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BO3HWKHOBEHHUE IMHEHYATOTO CIEKTpa
U3JTy4YCHHS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (PU3MYECKHX  sBICHUN B
OKpy)XaromeM Mupe (B TOM 4YHclie (U3NYECKHE SBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHUE TuIaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHUOIETOBOTO U PEHTTCHOBCKOTO H3IIyYCHUH, ©CTECTBCHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHY10, BBIIENSATh CYIIECTBEHHBbIE CBOMCTBa (NMpU3HAKK) (HUMUECKUX
SIBJICHUI;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHUS, UCTIONb3YS
dusznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJa YINPYrOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KWHETUYECKas OHHEPrus, TOJMHAS MEXaHW4YecKas SHEeprus,
HeproJ U 4acToTa KoneOaHuil, JIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHHUS CPeibl), IPU ONMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W CAWHHIBI (U3UYECKUX BEITUYHH, HAXOAUTHh (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTUMH BEIMYUHAMH,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMsI SHEPTuH, 3aKOH BCEMHUPHOTO TATOTEHMS,
OPUHIUI CYNEPHO3ULIMHU CUJ, TPUHIMI OTHOCHUTENIbHOCTH [ anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEN



IpU SIIEPHBIX PEAKUHUAX, MPU ITOM JABATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ OMOpod Ha 2—3 HM3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHMMH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJayd  (omuparouMecs Ha CcucteMy U3  2—-3
YpPaBHEHMI ), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PU3UYECKUE
BEJIMYMHBI: HAa OCHOBE aHaJ3a YCJIOBMS 3aJaud 3alMChbIBaTh KpPAaTKOE
yCIIOBUE, BBISABIATH HEJAOCTAIOIINE WM M30BITOYHBIE JaHHbIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAaueHus (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOUIU
(¢u3MUeCKUX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIAThH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUsS, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIOICHHUM U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0O (PU3NYECKUX SBICHUN  WIH
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasATHUKAa OT MAacChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTH OT
aAMIUTUTY/BI MaJIBIX KOJEOAHHM, TPSIMOIMHEHHOE PAaCIIPOCTPaHEHHE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUYECHUE CBOWCTB M300paKCHHsS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
JUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0Opy/lOBaHUS, ONHUCHIBaTh XOJ ONbITA W  €ro  pe3yJbTaThl,
(opMyIupPOBaTH BBIBOIBL;

HOPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAaYeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(M3MepUTENBHOTrO MPUOOpPa);

IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH
OpU PABHOYCKOPEHHOM JBMXKEHUM O€3 HadaJbHONW CKOpPOCTH, IEpUoJa
KOJIEOaHW MaTeMaTHYeCKOro MasTHHUKA OT JUIMHbI HHUTH, 3aBUCUMOCTHU
yria OTpa)X€HUsl CBETa OT yrja NaJeHUs W yria OpeoMJIEHHUs OT yIJia



MajieHus): IUIAHUPOBAaTh HCCICAOBAHHWE, CaMOCTOATEIHLHO COOHMpAaTh
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3nYecKUX BEIMYUH B BHUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yabTaTaMm UCCIe0BaHus,

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tejla TpPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPDHUIHUEHT
TPEHHSI CKOJIBKCHHsI, MEXaHWuYeckas padoTa W MOIIHOCTh, YacTOTa H
neproy; KoJIeOaHWH MAaTeMaTHYeCKOro W MPYKHUHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAIONICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCISATH
3HAUCHWE BEJIMYUHBI M aHAITM3UPOBATH MOJYUCHHBIC PE3YIbTAThI C YUYETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJIEIICH:
MaTepHalibHass TOYKa, a0COJIFOTHO TBEPAOE TEJIO, TOYCUHBIH HMCTOUYHHK
CBETa, JIy4, TOHKas JMH3a, IUJIAaHETapHas MOJeJb aTroMa, HYKJIOHHAas
MOJIeJTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUJOMETP, JATYUKU TIOJOKEHUS, DPACCTOSHUA W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKH M3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBI IS
MOCTPOCHHS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIIOJIB30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIICCTBIISITh TOUCK uHpOpManuu (GU3HUECKOTO COJICpPKAHUS B
WNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3alpoc, HaXOIUTh



MyTH OTpEeNIeHUs] JOCTOBEPHOCTH MONYYCHHON MH(POpPMAIIMH Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

MCIIONB30BaTh MPH BBHIMOJHEHUN YUEOHBIX 3a/laHuil HAyYHO-TIOMYJSPHYIO
auTepatypy (pu3MUeckoro - coaepikaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTEepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpPMAIIMN U3 HECKOJIBKUX HCTOYHHKOB (DU3MUECKOTO COJEpiKaHus,
MyOJIMYHO MPEACTABIATH PE3YJIbTATHI MPOSKTHOW MM HUCCIIEIOBATENbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIONB30BaTh  HM3yYCHHBIN
NOHATUHHBINA amnmapar M3y4aemoro paszena (U3MKd U COMPOBOXKIATH
BBICTYIUIGHHE Tpe3eHTalneid ¢ Yy4éToM OCOOCHHOCTEH ayIuTOpUn
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa

1.1 dusuka - HayKa 0 IPUPOIE 2 Bubmiorexa ITOK
' e pupoa https://m.eds00.ru/7f416194
1.2 Ddusmyeckre BETHNUHHBI 2 1 Bubmaorexa IIOK
https://m.edsoo.ru/7f416194
bu6moreka [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIN METO/| TO3HAHHS hitos://m.edsoo.ru/ 7416194
Hroro mo pazgeny 6

Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA

2.1 CTtpoeHue BellecTBa 1 bubnmorexa [IOK
' p Hl https://m.edso0.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubmuoreka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIISCTBA 2 bubnmorexa [IOK
https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 3 bubmnorexa [IOK

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

3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya nqaBneHus: TBEPIbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znea 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa M MOTIHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
bubnuoreka [JOK
>3 Mexartiriecias sHepris 4 . https://m.eds00.ru/7f416194
Utoro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



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

8 KUIIACC

KoanugecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB H TeM nu(ppoBLIE
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1. TenyioBble siBJIeHUS
. bubnuoreka [JOK
1.1 C 7
TPOCHHE 1 CBOHCTRA BeecTRA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CTIIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK 20 2 7 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHeIe SBICHHS 6 1 15 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
SEKTPOMArHHTHAS HHAYKIHA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OIHCAaHUs https://m.edsoo.ru/7f41a4a6
1.2 Bsanmoneiicteue ten 20 1 3 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubnmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannyeckue Kojae0aHusi U BOJTHbI
2.1 MexaHnudeckue KojeOaHus 7 3 bubmorexa [TOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4ecKkne BOJHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 9 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Paznen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuoreka [IOK



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

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

bubmuoreka [JOK
4.2 J 0 6 3
HHSBHIT OTITHACCITHE HPHOOPS! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.3 P 0 3 2
AITIOIEHIE DEIOTO GBETA B CILICKIP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
51 4 4 1
CIyCKaHUeE U TMOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 1
TPOCHHE GTOMHOTO Aipa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 7 1
AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoTbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®u3nka — Hayka o npupoje. SABneHus
pupoibl. U3NYECKue SIBICHUS

MexaHquCKHe, TCIIJIOBBIC, JICKTPUUCCKUC,
MardiuTHBIC, CBETOBEIC, 3BYKOBBIC SABJICHUSA

dusnyueckre BEIUIUHEI B UX HN3MCEPCHUC

Ypok-uccnenoBanue "N3mepenne
TEMIEPATYPhI MPU TOMOIIN KUAKOCTHOTO
TEpPMOMETpA U TaTYUKA TeMIepaTypsl"”

Kak ¢usuka u npyrue ecTeCTBEHHbIE HAYKH
H3y4daroT npupoay. EcrecTBeHHOHAYyYHBIN
MeToJ1 mo3HaHus. Onucanue GU3NIECKUx
SIBJIEHUH C IIOMOIILIO MOZEIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoanue "[IpoBepka runoTesbl:
JAbHOCTH MOJETA MIapUKa, MyIIEHHOTO
TOPU30HTAIILHO, TeM 00JIbIlIe, 4YeM OOJIbIle
BBICOTA ITycKa"

Crpoenue BemiectBa. OMbITHI,
JI0Ka3bIBAIOIIUE TUCKPETHOE CTPOCHHE
BEIllECTBA

bubnuoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/IC JacTull BCIICCTBA

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OnbITHI MO

9 HAOJIIOICHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
B3anmocBs3b MEXy CBOMCTBAMU BEILIECTB B
11 Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcoOEHHOCTH arperaTHBIX COCTOSTHUN BOIBI
12 Mexannueckoe nBrxeHne. PaBHoMepHoe n bubnuoreka [JOK
HEPAaBHOMEPHOE JIBI)KCHHUE https://m.edsoo.ru/ff0a05c6
bu6moreka [IOK
13 CKopoCT®. EAHHILS! CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU ABUKEHUS bubnmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH uHepiuu. Bzanmoaeiicteue
15 TeJ KaK MPUYNHA U3MEHEHUSI CKOPOCTH bubmorexa IOK
https://m.edsoo.ru/ff0a0c10
TBUKCHUS TEJ
16 IInoTHOCTh BemecTBa. Pacuetr Maccel u bubnmuoreka [JOK
o0bema Tena 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpenenecHue
IJIOTHOCTH TBEPAOTO TeIay
18 Pemenne 3agau o treme "I1moTHOCTD bubnuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepHCTHKa B3aUMOICHCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JIaGopatopHas pabora «/3yuenue
20 3aBHCHUMOCTH pacTspKeHus (aedopmarim)

NPYXUHBI OT HpHHO)KeHHOﬁ CHIIBI»



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

21

SIBnenune TaroreHus. Cuia TSHKECTH

CBs13b MEXly CUJION TSAYKECTH M Maccoi Tena.

bubmmoreka [{OK

"

22 Bec Tena'; Pemenne 3anay no reme "Cuna httos://m.edsoo.ru/f0a1778
TSKECTH

23 Cuiia TsHKeCTH Ha APYrux IUlaHeTax. bubnuorexa [JOK
®u3nYecKue XapaKTepUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502

bubmmoreka [{OK

24 Hsmepertne cit. JitavoMeTp https://m.edsoo.ru/ff0al8cc

bubmmoreka [IOK

25 Bec rera. Hepecomocts https://m.edsoo.ru/ff0a1778

26 CroxxeHue AByX CHJI, HAPABJIEHHBIX MO bubmuorexa [JOK
OJIHOM ITpsIMOM. PaBHOZEMCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pemrenue 3agad mo reme
"PaBHoaeiicTByrOIAsA crt"

28 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI. bubnuoreka [IOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabora «3y4yeHue

29 3aBUCUMOCTHU CHUJIbI TPEHUS CKOJIBXEHUS OT bubnuorexka [JOK
CHUJIbI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TOBEPXHOCTEM»

30 Pemenue 3a1ay Ha onpeneneHue
PaBHOJICHCTBYIOLIEH CUIIbI
Pemenue 3agay no Temam: «Bec Tenay,

31 «['paduueckoe nzobpaxkenue cum», «CUITbD», Bu6mmorexa LIOK

N https://m.edsoo.ru/ff0alde0
«PaBHOIEHCTBYIOIIAS CHID»
KonTtponsHas pabota o Temam:
32 «MexaHHuUeCKOe JBIKEeHUEe», «Macca,

IIIIOTHOCTB), «Bec TCIIa», ((Fpa(bI/I‘IeCKOC



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

n3o0paxeHue cumy, «CHuibn

33 Hasnenne. CriocoObl YMEHBIIICHUS U bubnmoreka [JOK
YBEJIIMYEHHUSI TaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS ra3a bubnuorexa [JOK
0T 00bEMa, TeMIEpaTyphI https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBneHus TBEPIBIMHU TEIAMH, bubnuorexa [JOK
SKUIKOCTSIMH M razamMu. 3axoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH U T'a3€, BBI3BAHHOE bubnuoreka [JOK
JNEUCTBUEM CUIIEI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau o teme «Jlapnenue B bu6moreka [IOK
JKHIKOCTH U rase. 3akoH [lackaisy» https://m.edsoo.ru/ff0a2826
bu6moreka [IOK
38 Coobuwatonuecs cocyzt https://m.edsoo.ru/ff0a2970
39 IMuapaBnuueckuii mpece Bubmmorexa [JOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopuiHeBoit )KUAKOCTHBIN
Hacoc
AtMmocdepa 3emun. [IpuanHsb
CYIIIECTBOBAHUS BO3IYIIHONW 000JOYKH bubnuoreka [JOK
41
3emut. 3aBUCUMOCTh aTMOC(HEpPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJl yDOBHEM MOPS
bubnnoreka [JOK
42 Bec Bo3nyxa. ATMocdepHoe naBieHue httos://m.e dsocl)_.[ru If10a2b5a
43 N3mepenue armoceproro aapienus. OnbIT bubnunoreka [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHUMOCTB aTMOC(HEPHOT0 JaBICHUS OT bubnunoreka [JOK
BBICOTBI HaJl yDOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepous. ATMochepHoOe JaBiieHue bubnuoreka [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

Ha pas3IMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3a1au o teme "ATmocdepHoe

46 "
aBJICHUE
47 JlelicTBUE JKUJIKOCTHU M Ta3a HAa MOTPYKEHHOE bubnuorexa [JOK
B HUX Te€JI0. ApXUMen0Ba cuia https://m.edsoo.ru/ff0a3276
Jlabopartopnas padora «OnpeaeieHmue
48 BI)ITaJI'I)KI/IBEIO epﬁ CHJIBI CP'}I:)CTB el Ha bubmmorexa [TOK
m > A yrom https://m.edsoo.ru/ff0a33fc
TEJO0, MOTPYKEHHOE B KUIKOCTH)
JlabopaTtopHast paboTa 1o Teme
49 «HccaenoBanue 3aBUCHMOCTH Beca Telia B bu6moreka [IOK
BOJIE OT 00BbEMA TIOTPY)KEHHOH B )KHIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJay
bu6moreka [IOK
50 I1naBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnas padota "KoHcTpynpoBanue
51 apeoMeTpa Wi KOHCTPYHUPOBAHUE JIOJAKU U
omnpeaeneHue e€ rpy3onoabEMHOCTH "
Pemenne 3agau no temaM: «IlnaBanne
52 cynoB. Bo3agyxomnaBanue», «JlaBienue Eubmrorexa HOK
OB yx N https://m.edsoo.ru/ff0a3654
TBEP/IBIX TEJ, )KUJIKOCTEH U Ta30B»
bubnunoreka IIOK
53 Mexanudeckast pabora 1
https://m.edsoo.ru/ff0a3f82
bubnuoreka [JOK
54 MoimHOCTh. EAUHUIBI MOIIIHOCTH
B s H . https://m.edsoo.ru/ff0a3f82
55 Ypoxk-uccnenosanue "Pacuér MomHoCTH,
pa3BUBAaEMOM MPHU NOABEME 11O JieCTHHIIE"
56 [Ipocteie Mexanu3msl. Poruar. PaBHOBecue

CHJI Ha pbI4yare



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

KonTtponsHast padota no Teme «/laBienue

o7 TBEPABIX TEJ, KUJAKOCTEH U ra3oBy» /
Bcepoccuiickas mpoepoyHas paboTa
PesepubIit ypok. PaboTta ¢ Tekctamu no
58 TeMe «/laBieHue TBEPABIX Tell, )KUAKOCTEN U bubnuorexa [JOK
ra3oB» / Bcepoccuiickasi mpoBepodHast https://m.edsoo.ru/ffO0a4ffe
pabota
Pbryaru B TexHUKe, OBITY ¥ TIPUPO/IE.
59 JlaboparopHas padota «lccrnenoanme 0.5 bubmorexa HOK
. https://m.edsoo.ru/ff0a478e
YCJIOBUH PaBHOBECHS phlUaray
60 Pemenne 3aga4 1o teme «Y CIoBuUs bu6moreka [IOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumuent mosesnoro aercTpust
61 MexaHusma. Jlaboparopnas pabota 0.5
«M3mepenue KII/] HaKIOHHOM MIOCKOCTH»
62 Pemenue 3agau o reme "Pabora, bubmuorexa [JOK
mortHocTh, KIT" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprusi. Kunetnueckas u bubnnoreka [JOK
MOTEHIMAIbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHMsI MEXaHUUECKON IHEPIHH bubmmorexa [JOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAIBbHOE ONPECIICHHE
65 U3MEHEHUS KHHETUUYECKON M HOTEHIIMAILHON 1
SHEPTUU MPU CKATHIBAaHUU TEJNA IO
HaKJIOHHOM 1iockocTh"
66 KonTponsHas pabota no Teme «Paborta u

MOILHOCTb. DHEPIHUs»



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

67 PezepBHblii ypok. PaboTta ¢ Tekctamu 1o 1 bubnuorexa [JOK
TeMe "MexaHnnueckoe JBIKeHHe" https://m.edsoo.ru/ff0adee6
Pesepubiit ypok. PaboTta ¢ Tekcramu no
68 1
teme "PaboTa. MomuocTs. JHeprus”
OBULIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
nudpoBbIie
Nen/m | Tema ypoka Konrpoabubie | IlpakTHyeckue op
Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOr0 COCTOSTHUY BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUJIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BelllecTBa Ha 1
OCHOBE TOJIOKEHUH MOJIEKYISIPHO-
KUHETUYECKON TEOPUU
bu6moreka [IOK
5 Kpucranmmaeckue u amopdabie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [{OK
7 TennoBoe pacIIMpeHHue U CKATHE 1
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEMIIEpaTyphl CO 1
CKOPOCTBIO TEIUIOBOTO JIBUYKEHUS YaCTHUI]
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bubnuoreka [IOK
BHYTPEHHEHN HEPruu https://m.edsoo.ru/ff0a5c60
bubnunoreka [JOK
10 Buas! Tennonepenaun 1 s

https://m.edsoo.ru/ff0a6412



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

VYpoxk-konpepenuus "[Ipakruyeckoe

11 HCII0JIB30BaHUE TEIUIOBBIX CBOICTB BEIIECTB bubnmorera [TOK
https://m.edsoo.ru/ff0a65c0
1 MaTepUasioB B LIEIAX dHeprocOepexeHus"
12 KonnuecTBo TemnoTsl. Y AenbHas bu6mmoreka [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEHHE TEIIOBOTO OanaHca. bubnuorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "HccnenoBanue
14 SIBIICHUS TEIUI000OMEHA MPY CMEIIMBAHUN bubmmorexa [OK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM W TOPSTYEH BOJIBI
Pacuer xommdecTBa TEILIOTHI,
15 HE0OX0IMMOTO JIJIsl HarpeBaHus Teja u
BBIJICIIIEMOTO MM TTPH OXJIaXKICHUU
16 JlaGopaTtopHnas padorta "Onpenenenue bubnuoreka [IOK
YAEIbHOW TETIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y enbHas TemioTa bubnuoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHME
18 KPUCTAJTTMYECKUX TeJl. Y IeJbHas TerioTa Bubmmorexa LIOK
https://m.edsoo.ru/ff0a71d2
IJIaBJICHUS
19 JlaboparopHnas padota "Onpenenenue bubnunoreka [JOK
yIeJIbHOW TEIJIOTHI TUIaBJICHUS JibJa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanre U KOHICHCAIIHSL. bubnuoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. ¥YaenpHas TemioTa
21 napooOpa3oBaHUs U KOHJICHCALIUH. bubnuoreka [IOK

3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EpHOTO JaBJICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

Brnaxxnocts Bo3ayxa. JlabopaTopnas padora
"Onpenenenre OTHOCUTEILHOM BIAXKHOCTH
BO3IyXa"

bubmnoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1au Ha onpeesieHne BIa)KHOCTH
BO3/lyXa

24

[TpuHIMIB pabOTHI TEIJIOBBIX JBUTATEICH.
[TapoBas TypOuna. JIBurarenb BHyTPEHHETO
CrOpaHus

25

KII/ TermoBoro npuratens. TennoBbie
JIBUTATENIH U 3alIATA OKPYKAIOIIEH Cpebl

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHMsI U MPEeBPALLEHHS SHEPTUN
B TEIUIOBBIX IpOIECCaxX

27

[ToaroToBka K KOHTPOJILHOU paboTe MO TeEMe
"TemnoBreie sBneHus. 3Menenne
arperaTHbIX COCTOSIHMI BeecTa"

bu6moreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbras padota o teme "TeruioBbie
sBIeHUs. VI3MeHeHne arperaTHbIX
COCTOSIHMHU BeriecTna"

bu6moreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus Tei. [[Ba poaa
ANEKTPUIECKUX 3apSAI0B

30

Ypoxk-uccienoBanue "DieKTpusaius Tei
WHJYKIUEN U IIPU CONPUKOCHOBEHHUU"

31

B3aumonelicTBue 3apspKEHHBIX TeIl. 3aKOH
Kynona

bubnuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

aﬂeKTpI/ILIeCKOG II0JIC. HaprI)KCHHOCTB
QJICKTPUYICCKOTO ITOJIA. HpI/IHI_II/IH
CYIICPIIO3UINH IJICKTPUICCKUX mojeu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn QJICKTPUYICCKHUX 3apsAa0B.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

DneMeHTapHbIi 3apsa. CTpoeHue atoma

34 [IpoBOHUKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEHUs IEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha TPUMEHEHUE CBOMCTB bubnuotexa [JOK
BIEKTPUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBHS €T0
36 C}HIIGCE‘BOB&HI/I?L HCTZ‘IHI/IKI/I bubmrorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JlefcTBHS DIEKTPUUECKOTO TOKA Bubmrorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue
38 AIIEKTPUUYECKOTO TOJISI Ha TTPOBOTHUKH U 1
JUDIIEKTPUKNA"
39 DIJIEKTPUYECKHUI TOK B MeTasuIax, bubnuoreka [JOK
JKUJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTprudecKas 1enb U €€ COCTaBHbIC YaCTH
41 Cuna Toka. JlabopaTopHas pabora 05 bubnuoreka [JOK
"M3mepeHue u peryaupoBaHue CUiibl Toka" https://m.edsoo.ru/ff0a8bd6
DIIEKTpUYECKOE HanpsKeHue. BoiabT™meTp.
42 JlabopaTtopHnas padota "U3mepenue u 0.5 bubmorexa HOK
| https://m.edsoo.ru/ff0a9%e14
pEryIUpOBaHUE HAMIPSIKCHUS
43 ConpoTuBieHUE IPOBOAHUKA. Y I€TBHOE bubnuoreka [JOK
COIIPOTUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
44 ANEKTPUYECKOTO COMPOTUBIIEHUS 1 bubnunoreka [JOK
MIPOBOJIHUKA OT €r0 JUIMHBI, IUIOLIAI1 https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CeUEHUs U Marepuana"
45 3aBUCHUMOCTD CUJIbI TOKA OT HAIPSKCHUS. bubnuoreka [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3axon Oma Juid yyacTKa Lenu

https://m.edsoo.ru/ff0aa44a

JlaboparopHas padota "HMccrnenoanne
3aBUCHMOCTH CHJIBI TOKA, HYILETO Yepe3

bu6mmoreka [{OK

46 PE3UCTOp, OT COIPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U ApAIIICIBHOE
COCIIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnast pabdota "[IpoBepka mpaBuia
48 CJI0KEHUS HANPSHKEHUN MpH bubnuoteka [JOK
MOCJIETIOBATEIBHOM COEAMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlabopaTtopnast pabdota "IIpoBepka mpaBuia
49 TUTST CEIJ'IBI I")FOKa Ir)[pI/I HapaHJP;eHBEOM ’ Bubamorexa [IOK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma bubnuoreka [JOK
JUISL Pa3JIMYHOTO COEAMHEHUS MPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnuoreka [IOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHnas padorta "OnpeneneHue bubnuorexa [JOK
paboOTHl U MOIIIHOCTH AJIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuYecKue IenH 1 MoTpeOuTenu
53 ANIEKTpUYECcKoii sHepruu B ObITY. KopoTkoe bubmmorexa [JOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTosiHHBIE MarHUTHI, KX B3aUMO/ICHCTBUE
55 Ypok-uccnenosanue "M3yuenue nouaen bubnuoreka [JOK
MOCTOSIHHBIX MAarHUTORB" https://m.edsoo.ru/ff0ac3d0
56 MaruauTHO€ nosie. MarHuTHOE 1oJie 3eMJId U bubmuoreka [JOK

€ro 3HAYCHUC JJId )KMU3HU Ha 3emiie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

57

[ToaroToBKa K KOHTPOJILHOU pabOTE MO TEME
"DnexTpuueckue 3apsaabl. 3apsKEHHbIE Tella
H uXx B3aumoacucTBus. I1ocTOSHHBIN
ANEKTPUIECKUHN TOK"

bubnuoreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KonTtposnsHas paboTa o teme
"DnekTpuueckue 3apsabl. 3apsDKeHHBIC Tea
H uXx B3aumoaercTsus. I1ocTOSHHBIN
anektpudeckuii Tok" / Beepoccuiickas
poBepoyHas paboTa

bu6morteka [IOK
https://m.edsoo.ru/ff0abea8

59

PesepBHblit ypok. PaboTa ¢ TekcTamu 1o
teme "[locTosiHHBIN anekTpuyeckuit Tok" /
Bcepoccuiickas mpoBepodHas paboTa

bu6moreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Opcrena. MarautHoe nose
JIEKTPUUYECKOT0 TOKa MarHuTHoe nose
KaTyIIKH C TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ff0acld2

61

[TpuMeHeHre AIIEeKTPOMArHUTOB B TEXHHKE.
JlabopaTtopHnas pabora "M3ydeHue necTBus
MarHUTHOTO TIOJISl HA TIPOBOJHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATENb OCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31€KTpOABUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U Ha
tpancnopre. JlabopaTopHas padora
"KoHcTpyupoBaHnue u u3ydeHue paboTsl
aneKkTpoaBurarens"

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86c

63

OmnbiTel @apazest. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna

64

DnektporeHepatop. CrocoObl MOTydeHHUS
ANEKTPUYECKON SHEPTUU. DIEKTPOCTAHIINU
Ha BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTHH



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

65 [ToxroToBka K KOHTPOJIBHOK paboTe MO TeMe 1
"DJIeKTpUUECKHE U MAarHUTHbBIC SIBJICHUS"
KonTtposnsHas paboTa o teme bubmmorexa [IOK
66 1
"DJIeKTpUUECKHE U MAarHUTHBIC SBJICHUS" https://m.edsoo.ru/ff0acb14
67 PesepsHblit ypok. Pabota ¢ TexkcTamu no 1 bubnuorexa [JOK
teme "TeroBblie siBiIeHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o 1
TeMe "MarauTHbie SBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:el{l/lﬂ :)Ig[?al;?):;:fenbﬂble
padoTsbI padoThI pecypest

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCHUTEIILHOCTD 1 bubmmoreka [{OK
MEXaHUYECKOT'0 IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsAMONIMHEHOE 1 bubnuoreka [IOK
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE npsIMOTUHENHOE

4 nekeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBHO)KEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

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

7 YCKOPEHHUS Tena npu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"

8 CBoOoHOe nagenue Tei. OMbIThI 1
lanunes

9 PaBHOMEpHOE IBMKEHHE TIO 1 bubnuorexa [IOK

OKPYXHOCTH. HepI/IOI[ " 4acToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHUTENbHOE YCKOPEHUE
11 IIepseiit 3akoH HeroTona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHOelicTBYIOIIAs cHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemrenue 3agaq mo reme «Cuna
YOPYTOCTH»
17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [IOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnmuoreka [JOK
18 Cuna Tpettis https:// m.edsoc%.I ru/ff0af738
19 Pemenne 3agay mo teme «Cuia bubnmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3agau no teMe "3aKOHEBI
21 Herorona. Cuna ynpyrocru. Cuna Bubmiorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
29 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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

najacHus

VYpoxk-koHpepenuus "JIBkeHne el

23 BOKPYT TPaBUTALIMOHHOTO I[EHTpa
(Conneunas cucrema). ['anaktuku"
Pemenue 3agau mo reme "Cuna
24 TSOKECTU U 3aKOH BCEMUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMu4eckast CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHOM TOUKH.
AOGCOoTFOTHO TBEPI0E TEIIO.
26 PaBsHOBecue TBEpIOTO TENA C bubmmorexa [TOK
N P https://m.edsoo.ru/ff0afe36
3aKpETUIEHHON OChIO BPAIIICHHUS.
MowmeHnT cunsl. LlenTp TsixecTu
PaBHOBeCcue MaTepuaIbHON TOYKH.
AOGCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpAOTO TENa C
3aKpEeIIEHHOW OChIO BpalllEHUsI.
MowmeHnT cuisl. LlenTp Tsxectu
08 Pemenne 3agau o reme "MoMeHT bubnmuoreka [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOM paboTe MO
" bubnnoreka [JOK
29 TeMe "MexaHN4eCKOe IBUKEHUE.
N " https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KonTponsHas pabota o Teme
| bu6mmoreka [JOK
30 MexaHnudeckoe JBUKEHUE.
. " https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
31 Nmnynsc Tena. Ummynse cuisl. 3akoH bubnuorexa [IOK



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

COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemenue 3amaq mo reme "3akou

bubmmoreka [{OK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnuorexa [JOK
34 Mexanuveckasi paboTa U MOIITHOCTh httos://m.e dSO(])_.Iru /f0b0aS4
35 PabGoTta cuibl TSDKECTH, CHITBI bubmmoreka [{OK
YOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpenenecHue
36 paboThI CUJIBI TPEHUS TIPU
PaBHOMEPHOM JBHKEHUU TeJIa 10
TOPU30HTAIBHOM MMOBEPXHOCTH
37 CBs13b HEPrUU U pabOTHI.
[TorenumanpHas S3HEPTUS
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHUsI SHEPTUU B
MEXaHHUKe
40 JlaboparopHas pabota «/3yuenue bubnnoreka [JOK
3aKOHA COXPaHCHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoueOaHus. bubnunoreka [JOK
Breinyxkaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii ¥ NPyKUHHBIN

MasATHUKH



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

44

VYpoxk-uccnenopanue «3aBUCUMOCTb
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MacChL Ipy3a»

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

45

[IpeBpanienue sHEprum Npu
MeEXaHNYECKNX KOJIeOaHmIX

46

Jlaboparopuas pabota «Onpenernenue
4acTOTHI U IEpUOAA KoJieOaHu
MPYKUHHOTO MasSTHHKA»

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCUMOCTH TIEPH0/1a KOJIeOaHMi
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl TPy3a»

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

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpoonbpHbIE 1
MOTEPEYHbIE BOJIHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koudepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckue BOJHEI"

50

3Byk. PactipocTpaHeHue v 0TpakeHue
3ByKa

51

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

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

Ypok-koHpepeHmus "YnpTpa3ByKk u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

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

54

IloaroroBka k KOHTpOJ’IbHOﬁ pa60Te 18(0)

bu6mmoreka [JOK



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

Teme "3aKOHbI COXPaHEHHUSI.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtposneHas paboTa o teme

55 "3akoHbI cOXpaHeHus1. MexaHu4eckue
KoJieOaHUs U BOJIHBI"
56 DIEeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepenuus "Llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb30BaHUE 3IE€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIs COTOBO# cBs3H"
VYpok-uccnenoanue "N3yueHne
. bu6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneeHue
60 YaCTOTHI U JUTMHBI DJIEKTPOMAarHUTHOM
BOJIHBI
DNeKTpOMarHuTHas pUpojia CBETa.
. bu6mmoreka [JOK
61 CkopocTth cBeTa. BomHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [IpsamonnnHeitnoe
62 acIpOCTpPaHEHUE CBETA. 3aTMCHUS bubmmorexa [JOK
pacHpocTp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpakKeHUs CBETa. 3epKaia.
63 Pemenue 3agau Ha IpUMeEHEHHE bubmnorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 IIpenomnenue cBera. 3akoH bubnuorexa [IOK



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

MpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonp30BaHue MOTHOTO BHYTPEHHETO bubmorexa LHOK
https://m.edsoo.ru/ff0b3c5c
OTPaXCHHSI B ONITHYECKUX CBETOBOAX
JlaboparopHas padota "HMccrnenoanue
66 3aBUCHUMOCTH YIJIa MPETOMIICHHS
CBETOBOTO JIy4ya OT YIJia MajieHus Ha
rpanuue "Bo3yXx-cTexsio""
VYpoxk-koupepennus "VcnonpzoBanue
67 MTOJTHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
bu6moreka [IOK
68 Jlun3el. OnTHYecKast Crjia JIMH3BI httos://m.edsoo.ru/fOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0pakeHUH B TMH3AX httos://m.edsoo.ru/ffobA4da
JlaGopaTtopHas padora "Omnpeneneaue
70 (prKyEHorE paCETOSIHI/IH " oI;[TI/IquKoﬁ bubmorexa OK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3BI"
71 Ypok-koHpepenius "OnTuyeckue bubnuoreka [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue Bu6mmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "ledexTs
3penus. Kak coxpanuts 3peHue"
Pa3noxxenue 6enoro cBeTa B CIEKT).
74 OnbiTel HhtoTOHA. CrioxkeHnne bubmuoreka [JOK

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/ISI
CBCTa

https://m.edsoo.ru/ffOc0f4c



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

JlaboparopHas pabota "OnbITEI 11O
Pa30KEeHUI0 OEJI0T0 CBEeTa B CIEKTP U

bu6mmoreka [{OK

75 ocC 10 LIBETA MPEIMETO
BOCTIPIDITHIO HBCTa HPE/METOB TpH HX https://m.edsoo.ru/ff0c0e2a
HaOJI0IEHUH Yepe3 [BETOBEIC
¢bwtbTph"
Ypok-npaktukym "BosHOBbIE
76 CBOWCTBaA CBETa: TUCTICPCHS,
uHTepdepeHus u nuppaxaus'
77 Omnbitel Pesepdopna u mianerapHast bubnuorexa [JOK
MO/JIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue u MoTJIOMEeHHEe CBETa
. bubmuorexa [JOK
79 aromoMm. KBanThl. JInHeituaTeie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpoxk-nipaktukym "HabGmonenne bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BHJIBI bubmorexa OK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenne atomHoro sapa. Hykimonnas bubnuoreka [JOK
MOJENb https://m.edsoo.ru/ff0cl8ac
83 PanuoakTtuBHBIE TPEBpAILICHUSL. bubnnoreka [JOK
N3oTormbl https://m.edsoo.ru/ff0clal4
84 Pemenne 3a1au o teme: bubnuoreka [JOK
"PagnoakTuBHbBIE NpeBpalieHus" https://m.edsoo.ru/ff0clb4a
85 [lepnon nomypacnana
Ypoxk-koHdepenius "PaguoakTuBHbIC
P eperiu 8 bubnmuoreka [JOK
86 U3JIy4eHUs B IPUPOJIE, MEIULIUHE,

TeXHUKE"

https://m.edsoo.ru/ff0c2126



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

87

SnepHbie peakuu. 3aKOHBI
COXPAaHEHHUS 3apsJ0BOI0 U MacCOBOIO
quce

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b
MacChl U SHEPrUu

bubmmoreka [{OK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amgau no reme "AnepHeie
peakuun"

90

Peakium cuHTE3a M JETICHUS SEP.
Wcrounuku sHeprun ConHua u 3BE311

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
paaOaKTUBHBIX U3IYYEHUI Ha )KUBbIC
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJBHOM paboTe MO
TeMe "DIEeKTPOMAarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBbIe siBIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KounTponbnas pabora o teme
"DeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBL.
KBanToBsbIe siBIeHUS"

94

[ToBTOpEHME, 0OOOIICHNE.
JlaGopatopHbie pabOTHI IO KypCy
"BzaumonaeiictBue ten"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX M Ka4eCTBEHHBIX 33]1a4 110
teme "TemnoBble mpouecco”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o0oOmenue. Pemenne

bu6mmoreka [JOK



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

pacyeTHBIX M KaYECTBEHHBIX 3aa4 10
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

bubmmoreka [{OK
97 pacyYETHBIX M KQaUECTBEHHBIX 3a/1a4 MO 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpenue, oboOIICHNE.
98 JIaboparopHbIe pabOTHI IO KypC 1 1 bubmmorera [JOK
" P " Y https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, 0606menue. Pabora c
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubnmorexa LOK
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTOpenue, o6o6menue. Pabora ¢
100 texctamu 1o teme "Konebanusa u 1 bubmmorexa [OK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekcTamu 1o TeMe "CBeToBbIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJICHHUS
[ToBTOpenue, o6o6menue. Paborta ¢
102 TekctaMu 1o TeMe "KBantoBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



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




IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BAaTh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTtb ABJICHUSA II0 ONHMCAHWIO HMX XAapPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JaAaHHOC (1)I/I3I/II-IGCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3NYECKUX SBJICHUI B
OKpY)KaIoIlleM MHUpe, B TOM uucie (u3NYecKue SIBICHUS B MPUPOJIE,
MIPH 3TOM IEPEBOAUTH MPAKTUYECKYIO 33aady B Y4eOHYIO, BBIICNATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (U3HUUECKUX SIBJICHUI

1.4

ONHCHIBaTh M3YYEHHbIE CBOWCTBA Tel W (PUIUYECKHE SIBICHUS,
UCHONb3ysl  (DM3MYECKHE BEIWYHUHBI, NPU OMUCAHUHM IPABUIBHO
TpPakTOBaThb (U3UYECKUH CMBICI HCMOJb3YEMbIX BEIMYMH, HUX
0003HaYeHUS U SUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTH (GOPMYJIbL,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTHUMH
BEJIMYMHAMHU, CTPOUTH  TIpadUKHd  HM3YyYCHHBIX  3aBUCHMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I?»I/IIIGCKI/IG SIBJICHUSI W IIPOLCCCHI,
HCIIOJIB3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3alucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBJICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
4yhclie M B KOHTEKCTE€ CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYMHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOMCTBA (PU3NUYECKUX SBICHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMCPHOCTH

1.7

peuiaTtb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIb3Yyd 3aKOHBI U




(hopmyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIM3a
yCIIOBUSL 3a7auyd  3alUCBhIBATh KPAaTKOE YCJIOBHE, TOJCTABISTH
¢u3nvecKkre BETUYUHBI B (JOPMYIIBI M IPOBOAUTH PACUETHI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHUA 3a1a4, OCHHUBATD

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOIIU
(i)mnqecxnx METOOAOB, B OIHCaHUM HCCICIOBAHUA  BBIACIIATH
IpOBEpsieMOE  MPEANOoJOXKEeHHue  (TUIoTe3y),  pa3iuyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI PE3yIbTaT, HAXOIUTH OIIMOKU B

XOJE€ OIlbITa, A€JaThb BBIBOJBI 110 €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOJACHUIO (PU3UUECKUX SBICHUU WIH
¢bu3udyeckux  CBOMCTB  Teln:  (GOpPMYJIHpPOBATH  MPOBEpsieMbIe
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO

000pyI0BaHus, 3alMChIBATh X0/ ONbITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBITIOJIHATh NpPSIMbIE U3MEPEHMsI C MCIOJIb30BAaHUEM aHaJOrOBBIX U
1M (POBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS NPUOOPOB € yYETOM

3a/TaHHOM a0COJTFOTHOM MOTPEITHOCTH U3MEPEHUN

1.11

MPOBOJUTHh  HCCIEJOBAaHUE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JIPYrod C WCIOJIb30BAHUEM TIPSIMBIX HW3MEPECHHM,
y4acTBOBaTh B IUTAHMPOBAHMHM YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHUSI, CICAYs MPEUI0KCHHOMY TUIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUYECKHUX
BEJIMYMH B BUJIC MTPEAJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIETaTh BHIBOIbI

I10 pE3yJIbTaTaM HMCCICI0BAHHUA

1.12

IMPOBOANTL KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHMH, CJICAYA
npez[nox(eHHoﬁ HUHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaTh MPUHIUIIBI JeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb MPUHIUAIIbLI JIENCTBUSA HU3YUYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIBIO HX OIIMCaHUA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBJICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOAUTH TPUMEpHl (HAXOAUTH HMHPOPMAIMIO O MpUMepax)
MPAKTUYECKOTO UCHOJIB30BaHUs (PU3HMUECKUX 3HAHUI B MOBCETHEBHOMN
KU3HH Juis  oOecrieueHuss O€30MacHOCTH Tpu  oOpaiieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAaHEHHUS 3[J0POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/ICHUS B OKpY Karollel cpeze

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManmu B ceTu VHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHMW M IYTEM CPAaBHEHMs DPa3jIMYHBIX HCTOYHUKOB
BBIJICNATh MHGPOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM WU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHCHUH y4eOHBIX 3a/laHAN
HayYHOTIOMYJSPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEpXKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BianeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus NHGOPMAIIN

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO31aBaThb CcOOCTBEHHDBIE KpaTKUC MMHUCbMCHHEBIC U YCTHBIC COO6III€HI/I$I
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHpOpMAIMU (U3HIECKOTO
COJIep’KaHus, B TOM 4YHCIe MyOJIMYHO J1eNaTh KpaTKue COOOIIEHHS O
pe3ynbraTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BaTh M3YYEHHBIM MOHSATUMHBIA amnmapar Kypca

(bu3HKH, CONTPOBOK/IATh BRICTYIJICHUE MPE3eHTalluei

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacipeacisiThb
00s3aHHOCTH B rpymnie€ B COOTBETCTBUU C IMMOCTABJICHHBIMHA 3aJadyaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IlJIaHa Z[GP'ICTBHI;'I, aJICKBAaTHO OLCHHUBATh
CcOOCTBEHHBIH BKJIaa B JCATCIBHOCTb TI'PYIINbI, BbICTPANBATH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTbIBaAsA MHCHUC

OKpYKaromux

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh NNOHATHA

1.2

pas3iiniaTth ABJICHUSA IO OMNMCAHWUIO HX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)1/131/1‘-1601(06 SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YyYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXKaloIlleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHHUS B MPHPOJIE,
IpU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3ajjauyy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

1.4

ONHCBHIBATh W3YyYEHHBIE CBOICTBa Tel M (PU3MUECKUE SIBJICHUS,
UCTIONB3YS  (U3UYECKUE BEJIWYHMHBI, TPH ONHCAHUM TPABHIEHO
TpPakTOBaTb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHUS U €UHUIBI (PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEIMYMHAMM,  CTPOUTh TpapUKd  U3YYEHHBIX  3aBHUCHUMOCTEN

(bMBUYECKUX BEIIMYUH

1.5

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBJICHHUS M TPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbI, IMPU H3TOM JIaBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIpaXKEHUE

1.6

O0OBSICHATH (PU3WUYECKUE TPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIC U B
KOHTEKCTE CHUTyalldid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTHYECKHMX INaroB ¢ momMombio 1 — 2 HM3ydeHHBIX CBOMCTBa

(1)I/ISI/ILICCKI/IX SIBJ'ICHI/II\/'I, (bPISI/I‘IeCKI/IX 3daKOHa HUJIKM 3dKOHOMCPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 HeﬁCTBHﬂ, HCIIOJIb3YysA 3aKOHBbI U
(bOpMy.]'IBI, CBs3BIBAIOIINEC (bPISI/I‘IeCKI/IC BCJIIMYHHBI: HA OCHOBC aHaJIM3a
YCIOBHA 3ala4M 3allMChIBATh KPATKOC YCJIIOBHUE, BhIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJavu, BBI6I/IpaTB 3aKOHbI H Q)OpMYHLI,
HCO6XOI[I/IMI>I€ IS eé peliCHus, IIPOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C H3BCCTHBIMU

JaHHBbIMH

1.8

paciIo3HaBaThb l'IpO6JICMbI, KOTOPBIC MOKHO pPCIIUTL IIpU ITOMOIIH
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3YS OITMCAHUC UCCIICAOBAHUA, BBIACIIATH
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IPABUIIBHOCTb TOPAAKA

IMPOBEACHUA UCCIICAOBAaHNA, ACJIaTh BBIBOAbI

1.9

IOPOBOJUTH OIBITHI 1O HAOMIOAECHUIO (PU3MYECKUX SIBICHUHA WIIN
¢u3nyeckux  CBOHCTB  Teln:  (QOpPMyIUpOBaTH  IpPOBEpsieMble

IpCaAIOJIOKCHUA, COGI/IpaTB YCTaHOBKY nu3 MMPEIJIOKCHHOT'O




000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh IPSAMbBIE WM3MEPEHUs C HCIOJIb30BAHUEM AHAJIOIOBBIX
npuOOPOB U JATYMKOB (PU3MUYECKUX BEJINYHMH, CPABHUBATH PE3YIbTATHI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

OPOBOJUTH  HCCJICIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAHUEM IIPSIMBIX HW3MEPEHUN:
IUIAHUPOBAaTh HCCIIEJOBAaHUE, COOMpPATh YCTAaHOBKY U BBINNOJIHSTH
U3MEpeHus, Cleays IpeajJoKeHHOMY  IUIaHy, (UKCUpOBATh
pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH B BUJE TaOMUIl U IrpauKoB,

ACJIaTh BBIBOABLI ITO PE3yjIbTaTaM HUCCICAOBaHMA

1.12

MPOBOJUTh  KOCBEHHbIE  U3MEpPEHUs  (U3NYECKHX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
cienyss TPEeNJOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30omacHOCTH mpu  paboTe cC

71a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM HA HUX ONUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bu3YecKrue 3aKOHOMEPHOCTH

1.15

pacimo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI II0 CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
OJICKTPHUYCCKUX ueneﬁ C IOCICOOBATCIbHBIM W IapalICIIbHBIM
COCAMHCHUEM 3JICMCHTOB, pasjm4dad YCJIOBHBEIC 0003HaYEHHUST

QJICMCHTOB 3JICKTPHYCCKUX Heneum

1.16

OPUBOJIUTH TMpUMEpbl (HaXoAuTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU Juia  oOecrieueHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYECCKOTO IMTOBEACHUS B Oprncanmeﬁ cpeae

1.17

OCYIICCTBJIATDH MMOUCK I/IH(I)OpMaI_II/II/I q)mnqecxoro COJCpKaHuA B CCTHU
I/IHTepHeT, Ha OCHOBE€ HMEIOIIMXCS 3HAHUH H HYTeM CpaBHCHUA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATDH I/IH(I)OpMaI_II/IIO, KOTOpasa

ABJIACTCA HpOTHBOpeqHBOﬁ WJIA MOXET OBbITh HCI(OCTOBepHOI\/'I

1.18

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-Ie6HBIX 3aJlaHu HAay4YHO-




MOMYJSIPHYIO JIUTEpaTypy (pU3MYecKoro coaepkaHus, CIPAaBOYHBIE
Marepuanbl, pecypcbl cetu  VHTEepHeT; BiIaaeTb NOpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHusi WHGOPMAIIUKA U3 OJHOM

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIIECHMS,
0000mas wHGOpPMAIMIO W3 HECKOJIBKAX HCTOYHUKOB (PU3UICCKOTO
COJIEp’KaHUs, B TOM YHUCJIE IyOJIWYHO MPEACTaBIATh PE3YIbTaThl
IPOEKTHOM WM HCCIEIOBATENIbCKOM JIEATENbHOCTH, IPU 3ITOM
rPAaMOTHO HCIIOJB30BAaTh WM3YYEHHBIM MOHATUHHBIN anmapar Kypca

(hU3KKHN, COIPOBOXK/IaTh BBICTYIJIEHUE MpE3eHTaluei

1.20

MPU BBHITIOJIHEHUH YY€OHBIX MPOEKTOB M UCCIEAOBaHUN (DU3MUIECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B I'pYIIE B COOTBETCTBUU C
MOCTABJIECHHBIMU  3aJa4aMH, CJIEIUTh 3a BBINOJIHEHUWEM IUIaHa
JEWCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JICATCIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISIE  TOTOBHOCTh

paspeniath KOH(PIUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BaTh U3YYCHHBIC ITIOHATHUSA

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX TAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YUCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUN B
OKpyxKaromeM MHUpEC, B TOM YUCIIC (1)1/1314%010/16 SABJICHUA B IIPpUPOIC,
IIpu 3TOM MEPCBOAUTH NPAKTUYCCKYIO 3a/1a4y B y‘le6HYIO, BBIACIIATH

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKHK) (PU3NUECKUX SIBICHUI

1.4

ONHNCBIBATL H3YUCHHBIC CBOMCTBA T€l H (I)I/BI/I‘IGCKI/IG SABJICHHA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC BCJIMYWHBI, IIpU OIMCAHUU TIPABUIIBHO
TPAKTOBATH (I)I/IBI/ILIGCKI/II\/’I CMBICIJI HCIOJIb3yEMbIX BCJIIMYHH,
0003HAUCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCIIMYHH, HAXOAUTH (bOpMyHBI,

CBSI3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYIrUMH




BEeJIMYMHAMH, CTPOUTH TpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(hu3HUECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MYECKHE SIBICHUS M IPOIECCHI,
WCIIOJIb3yd W3YYEHHBIE 3aKOHBI, IPU OBTOM JIaBaTh CIIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alHCHIBATH €r0  MaTeMaTHYCCKOE

BBIPA)KCHUE

1.6

OOBSICHATH (PM3MYECKHE MPOIECCHl U CBOICTBA TEN, B TOM YHCJIE U B
KOHTEKCT€ CHUTyallMii TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH TIPHYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX WIaroB C IMOMOIIBI 2 — 3 W3y4YEHHBIX CBOICTBA

(u3nuecKkux sBJIEHUHN, (PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pemaTh pacd€THbIe 3amadd (omuparonmecss Ha cucteMy u3 2 — 3
ypaBHEHUH), WCIOJB3yS 3aKOHBI W  (OPMYJIBI, CBS3BIBAIOIINE
(¢u3nueckue BeNWYMHBI: Ha OCHOBE AaHalIM3a YCIOBUSA 3aJauu
3alUCHIBATh KPAaTKOE YCIOBHE, BBISBISATH HEJOCTAIONIUE  WIIH
M30BITOYHBIC JIAHHBIE, BEIOMPATH 3aKOHBI U (POPMYJIIBI, HEOOXOANUMBIE
JUIA pellieHusi, MPOBOJUTH PAcu€Thl M OIEHHBATh PEATUCTHUYHOCTD

MOJIyY€HHOTO 3HAaYeHUs PU3NUECKON BETUUHHBI

1.8

pacrio3HaBaTth NpPOOJIEMBbI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIU
(u3nUecKuX METOJIOB, HCIOJB3Ys OMMCAHUE WCCIIEAO0BAHUS, BBIICIATH
poBepsieMOe  IMPEIOI0KEHHE, OLIEHUBATh MPABUILHOCTh MOPSIKA
NPOBEJICHUS HCCIICAOBaHMS, JeJaTh BBIBOJbI, HHTEPIPETUPOBATDH

pe3ynbTaThl HAOMIOICHUN U OTIHITOB

1.9

IMPOBOAWUTL OIIbITBI IIO Ha6J'IIOI[CHI/II-O (bHSI/I‘leCKI/IX SIBIICHUN WU
(I)I/ISI/I‘IGCKI/IX CBOMCTB TEJ: CaMOCTOSTEIBLHO CO6I/IpaTB YCTAaHOBKY H3
HU30BITOYHOIO Ha6opa OGOpy,HOBaHI/IH, OIIMCBIBATh XOJ OIIbITa U €ro

pe3ynabTaThl, GOPMYIUPOBATH BHIBOIBI

1.10

IPOBOJUTH IPH HEOOXOAUMOCTH CEPUI0 MPSIMBIX H3MEPEHU,
OTIpeNeNsisi CpeJHee 3HaueHHe HU3MepsieMoil BenuuuHbl (PoKycHOE
paccTosiHMe coOuparomei JMH3bl), 000CHOBBIBaTH BHIOOP crocoba

U3MepeHus (M3MEpUTEIBHOTO pudopa)

1.11

IOPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (DU3NYECKUX BEIMYUH C
UCIIOJIb30BAHUEM IIPSAMBIX HW3MEPEHUN: IJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3yNlbTaThl

HOJ’Iy‘IGHHOfI 3aBUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCIIMYHMH B BHJC Ta6J'II/II_[I/I




Fpa(bI/IKOB, ACJIaThb BBIBOJBI IMO PE3YJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJUTH  KOCBEHHBIE  M3MEpPeHHS  (U3NYECKUX  BEIHYHUH:
IJIaHUPOBATh U3MEPEHUs], COOMpPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBINOJHATE HW3MEPEHHUs, CIENys HPEeMIOKEHHON HHCTPYKLUH,
BBIYMCIIITh 3HAYEHUE BEJIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJABTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHocTH mpu  pabore cC

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

pasznuyaTh OCHOBHBIC MPHU3HAKU HM3YyUYEHHBIX (PU3MUECKHX MOJIEICH:
MarepuaigbHas TOYKa, abCOIIOTHO TBEPIOE TEJIO, TOUCHHBI HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, TUIAHETapHAas MOJIEbh aToOMa, HYKJIOHHAas

MOJECJIb aTOMHOI'O Aapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX ONMCAHUS, HCHOJb3YsS
3HaHMSI O CBOMcCTBax (PUM3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(u3nueckrue 3aKOHOMEPHOCTH

1.16

WCIOJIb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTpOICTB, M3MEPUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKUX IMPOLIECCOB MPH pPELICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul MOCTPOEHUS U300pakeHUN B TIIOCKOM

3epKajie U coobuparorieit 1mH3e

1.17

OPUBOJIUTH TMpUMEpbl (HaXoAUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (U3NYECKUX 3HAHHUI B MOBCEAHEBHOU
XKU3HU Juig  oOecrieueHust 0Oe30macHOCTM Tpu  oOpalieHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOITHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.18

OCYILIECTBISATH MOUCK UH(POpMAIUU (PU3UUECKOTO COACPIKAHUS B CETU
Wurtepuer, camocrosiTenbHO  (OPMYIUpYs TMOUCKOBBIM  3ampoc,
HaXOJWTb TIYTH  OMNpPENENCHHUs  JIOCTOBEPHOCTH  MOJYyYEHHOU
uH(GOPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHMM M JOMOJIHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHMM Y4YeOHBIX 3aJaHUH  HAy4YHO-
HOMYJSPHYIO JINTEpaTypy (GHU3UYECKOTO COJIEp)KaHus, CIpPaBOYHbIE
Marepuanbl, pecypchl cetu VHTepHeT; BinaaeTe NpuémMamu

KOHCIICKTUPOBAHUA TCKCTA, Hp606p3.30BaHI/ISI I/IH(i)OpMaI_[I/II/I U3 OJHOM




3HAKOBOM CHUCTEMBI B APYT'yIO

1.20

co37aBaTh COOCTBEHHBIC IMCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBE WH(MOpPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PU3NIECCKOTO
COJICpPKaHUS, MYOJIUIHO TPEICTABIATh PE3yIbTAThl MPOCKTHOW WIIH
UCCIICJIOBATENILCKOM  JCATENBbHOCTH, TPU  OTOM  TI'PAMOTHO
WCII0JIb30BAaTh U3YYEHHBIN MOHATUMHBIN annapaT u3y4aeMoro pasjaeia
(UMK M COMPOBOXKJIATh BBICTYIUICHHE IPE3CHTANHCH ¢ y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MPU BBITIOJIHEHUHM YYE€OHBIX MPOEKTOB U WCCIEAOBAHUHN (HU3HMUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'pYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEOUTh 3a BBINIOJIHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH(IUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Konx
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3BHAHUU OKPYXXAIOILIETO MHPA

1.1

®usuka — Hayka O TIpupoje. SIBIEHHS TPUPOIBL
®u3nyecKkue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

O®uznyeckue BenMUuHBL  M3MepeHue  (puU3MUECKHX
BenmuunH.  Dusmyeckue  npubopsl.  IlorpemHocTs

n3MepeHnil. MexyHapoHas CUCTEMA €TMHUIL

1.3

EcTecTBeHHOHAyuHBIN METOJ] TO3HAHWS: HAOIIOJEHUE,
MOCTAaHOBKA HAYYHOTO BOMPOCA, BBIJABMKEHHE THIOTE3,
OKCIIEPUMEHT 10 TPOBEPKE THUIOTE3, OOBICHCHHE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:

###Par###l3mMepenne pacCTOSHHM.
#i#Par###l3mepenne 00bEMa KHAKOCTH M TBEPIOTO
Tea.

###Par###OnpeneneHue pa3MepoB MaJIbIX TEll.
###Par#t#l1smepenue  Temmnepatypsl TpU  [TOMOIIU

KUAKOCTHOI'O TEPMOMETpPA U NaTHHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par#H#CTtpoenne BellecTBa: aTOMBI U MOJICKYJIbI, UX
pasMepbl.  ONBITBI,  JOKa3bIBAIOIIME  JAHCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### )/ Brokeane  dactuir  BemiectBa.  CBS3b
CKOPOCTH  JBMXKEHHS  4YacTUIl C  TeMIepaTypoMu.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMmopelicTBue 4acTHUIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHC




H#HPar### ArperaTHple COCTOSIHUSL BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEM M TBEPABIX (KPUCTAUIMYECKUX) TEII.

24 B3anMocBsa3p MeXIy CBONCTBAMM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSTHUSIX M HMX aTOMHO-MOJICKYJISIPHBIM
CTpOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOThI:
#H##Par###0nenka nuaMeTpa aToMa METOJIOM PSIOB (C
UCIIOJIb30BaHuEM (poTorpaduii).

2.6 #HHHPar#H##0nbITel 10 HAOMIOJEHWIO  TEMJIOBOTO

paciupeHus ra3os.
HHHPar#H#0ONbITEL 0 OOHAPYXKEHUIO JEHCTBUS  CUIT

MOJIEKYJIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKEHUE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE JIBIDKCHHUE
###Par###CropocTh. Cpennsis CKOPOCTH npu
3.2 HEPaBHOMEPHOM JBIKEHWHU. Pacuér mytu W BpemeHU
JBUKCHUS
SlBnenne uHeprmu. 3akoH MHepuMH. B3anmoneiicTBue
3.3 Te1 KaK NMPUYMHA U3MEHEHUS! CKOPOCTU JBHXKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Tela
34 #H#Par### inotaocTe BemecTBa. CBs3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYN B eIMHUIEe 00bEMa BellecTBa
3.5 Cuna xak XxapakTepHCTHKa B3aUMOJACUCTBUS TEI
> Cuna ymnpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIBIO JUHAMOMETPA
T ##HPar#Ht#Bnenne taroteHus u cuna Tsokectd. Cuna
. TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
' Tpenue B mpupoae U TEXHUKE
3.9 #HH#Par###CroxxeHue Ccuil, HANpaBiICHHBIX 10 OJHOM
. npsiMOH. PaBHOAEHCTBYIOIIAS CUIT
3.10 [IpakTuyeckue paboOTHI:




Onpenenenre CKOPOCTHM PaBHOMEPHOIO  JABMXKEHHUS
(apyka B JKUIOKOCTH, MOJEIHU  JIEKTPUYECKOIO
aBToMoOWIs u Tak pganee). OmnpeneneHue CpenHei
CKOpOCTH CKOJIBXEHHsI Opycka WIM IIapuKa II0
HAKJIOHHOM  ImIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnbIThI, JEMOHCTPUPYIOLINE
3aBHCHUMOCTh pacTshKeHus (aedopMaryiv) Mpy>KUHBI OT
OPWIOKEHHON  cuibl.  ONBITBI, JE€MOHCTPHUPYIOIINE
3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUSI OT Beca Tejla U

XapakTepa COIMPUKACAIOIIUXCS TOBEPXHOCTEN

dusnueckne sSBICHUSA B IpUupoac: NpUMEPbI IBHKCHHUSA C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEXUBOW NPHUPOJIE,
JICVCTBUE CHJTBI TPEHUS B TIPUPO/JIC i TEXHUKE
3.12 Texuuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUME TBEP/IBbIX TEJL XXUJKOCTEN 1 TA30B
41 Hasnenune TBEpAoro tenma. CrmocoObl YMEHBIICHHS H
' YBEITMYCHHUS TaBJICHHS
42 JlaBiieHune raza. 3aBUCUMOCTD JaBJICHHS Ta3a OT 00bEMa,
' TEeMITepaTyphl
13 [lepenaua naBiieHHs] TBEPIABIMHU TEIAMH, KUAKOCTIMHU H
' razamu. 3axoH Ilackans. IlHeBMaTHdeckne MalIMHbI
3aBUCUMOCTh  JIaBJICHHSI KHUAKOCTH OT  TJIyOWHBI.
4.4 ['mapocraTudeckuii mapagokc. CooOIIaronuecs: CoCcybl.
['mapaBIuyecKue MEXaHU3MBI
AtMocdepa 3emnu u atmocdepHoe naBieHue. [IpuarHbI
45 CYIIECTBOBaHMs BO3IYIMIHOM 000j04yku 3emiu. OmnbIT
' Toppuyennu. 3aBUCUMOCTh aTMOCHEPHOTO JTAaBJICHHS OT
BBICOTHI HaJl YPOBHEM MOPS
A6 N3mepenue armocdepnoro mnasnenus. llpubopsr s
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JlelictBue XKUIKOCTM M Tra3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBarmas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tella B BOAE OT
00béMa TOTrpyKEHHON B JKMIKOCTh YacTH Teja.
Omnpenenenre BBITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH HA
TENO, NOrpyk€éHHoe B  KHAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOLIEH
Ha TeJNO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHMOCTHh  BBITAJIKUBAIOLIEH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKHAKOCTHU, OT 00BEMa
NOTPYKEHHOW B JKHMJIKOCTb YaCTH Tela U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanne  apeomerpa  Wiu
KOHCTPYHPOBAaHHE  JIOAKM U  OINpefelieHHe €€

Irpy30I10AbEMHOCTH

4.10

dusnyeckue  SABJIEHUS B IPUPOJE: BIIASIHUE
aTMOC(hEepHOTO JAAaBJICHUS Ha )KUBOW OpPraHu3M, TJIaBaHUE

pBIO

411

TexHudeckre yCTPONCTBA: COOOMIAIOIIHUECS COCYIBI,
YCTPOMCTBO BOJOMPOBOJA, THUIPABIMYECKUNA TMpece,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIITHEBOW HAcoC,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckasi pabora
5.2 MexaHn4deckass MOIIHOCTD
£ 3 [TpocThie  MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs
' IJIOCKOCTh. [IpaBHiIo paBHOBECHS phlyara
5.4 [IpumMeHeHue paBUiIa paBHOBECHS phlyara K OJI0Ky
«3onoroe  mpaBwio»  MexXaHuku.  KoadduiueHt
5.5 [10JIE3HOTO JEeACTBUS MEXaHH3MOB. ITpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTennmanpHas 3HEPTUU TeNa, MOJHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
£ g [Tonnass mexaHudeckas SHEprus. 3aKOH HM3MEHEHUS U
' COXPaHEHHUS MEXaHMUYECKOH SHEePTUU
59 [IpakTdeckue pabOTHI:




#H#Par###Onpenenenue pabOThl CUJIBI TPEHUS TIpU
PaBHOMEpPHOM JIBMOKCHMM Te€la 10 TOPU30HTAIBHOU
nosepxHoctu. HMcecnenosanue yciaoBUM  PaBHOBECHS
ppruara. M3mepenne KII/I HaKIOHHOW IUIOCKOCTH.

N3yuenune 3akoHa coXpaHEHUsI MEXaHUYECKON YHEPTUU

dusnyeckre SBICHUSI B npupoac: pblHyaru B TCJIC

5.10
YeJI0BEKa
TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETOJBUKHBIN OJIOKH, HAKJIOHHAS! TIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemMble 1€MEHTHI COIEPKAHUS
pasiena 3JieMeHTa
TEITJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHMsI BelecTBa. Macca u  pa3Mepsl
' MosieKyll.  OmbITBl, TMOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHYECKON TEOPUH
Mopenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocTosiHMI BemiecTBa. Kpucrammuyeckue u amopdHbIe
Tena
OObscHEeHUEe CBOMCTB Ia3oB, KHUAKOCTEH U TBEPIBIX TET
0 6.3 HA OCHOBE TIOJIOKEHUH MOJIEKYIIPHOKUHETHUECKOMN
Teopuu
6.4 CMauuBaHue U KanUIsIPHbIC SIBJICHUS
6.5 TemoBoe pacmmpeHue u cxaTtue
66 Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTBIO
. TEIJIOBOTO JABM)KEHHUS YaCTHUII
67 Buytpennss sueprus. CriocoObl H3MEHEHHsI BHYTpEHHEH
. SHEpIuH: TeIionepeaya U CoBepiieHrne padoTbl
6.8 Buner temnonepenayn: TEIIOMPOBOIHOCTh, KOHBEKITHS,




U3Iy4eHUE

KonnuectBo  TEmJIOTHI. VnenrHagd  TEIIOEMKOCTDH

6.9
BELIECTBA
TeriooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOTO OajaHca
511 [1naBnenue u oTBEpAECBaHNE KPUCTANIMYECKUX BEILIECTB.
. VY enpHas TEmaoTa MIaBJICHUS
[TapooOpazoBanne u  KoHzaeHcauus. Vcmapenwue.
6.12 Kunenue. VYaenbHas  Temiora  mapooOpa3oBaHUS.
. 3aBUCHUMOCTb TEMIIEpATypbl KUIEHUS OT aTMOC(EpPHOTro
JTaBJICHUS
6.13 Bnaxxaocts Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TerioBbix asurarenei  KIIJ
6.15 TEIUIOBOTO ABHUrareia. TeIUIoBblE IBUraTeNIM W 3aruTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHs U MPEBPAIleHUs] SHEPTUH B TEIJIOBBIX
6.16
nporeccax
[TpakTrueckue pabOTHI:
HHAPar###0nbITel 0 OOHAPYKEHHUIO JCHCTBUS CHJI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
#HHAPar###0nbITel  TI0  BBIPAIIMBAHUIO  KPUCTALIOB
MOBApEHHOM COJM UJIH caxapa.
#HHPar###OnbITE 10 HAOIIOAEHUIO  TEIJIOBOIO
517 pacuIupeHusl ra30B, )KUJIKOCTEH U TBEPIBIX Tell.

###Par#H#OnpeneneHue naBieHHUs] BO3[yXa B OallJIOHE
HITpUIIa.

HHHPar#H#ONbITEl, 1EMOHCTPUPYIOIINE 3aBUCHUMOCTH
JABJICHUS BO3JyXa OT €ro o0béMa W HarpeBaHHUsS WU
OXJIAXKICHHUS.

#H#Par###1IpoBepka rUMoTe3bl JIMHEHHON 3aBUCUMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTH B TepMOMeTpH‘{CCKOﬁ




TpyOKe OT TeMIepaTyphl.

#H#Par###Habmonenue HU3MEHEHUS BHYTpPEHHEU
DHEPrUM TeJia B pe3ybTare TeIuionepeaadyd U padoThI
BHCITHUX CHUIL

###HPar#t#llccnenoBanre SIBICHUS TEIUIOOOMEHA TIpU
CMEIIMBAHUM XOJOAHON U rOpsYEH BOJIBI.
#H#Par####OnpeneneHue KOJIMYECTBA TEIUIOTHI,
MOJYYEHHOTO BOJOW TMpPH TEIUIOOOMEHE C HarpeThiM
METATUICCKAM ITHITTHIPOM.

#H##Par###OnpeneneHme yIETBbHON  TEIJIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mmporecca HCIapeHus..
#HHHPar#H#OnpeneneHe  OTHOCUTENBHOM  BIaXXHOCTHU
BO3JIyXa.

#H##Par###OnpeneneHne yneabHON TETUIOTHI TUTABICHUS

JIBJA.

6.18

Ousnyeckue SBJICHHUS B MPUPOJAE: TMOBEPXHOCTHOE
HaTSDKEHME W KalWUISIPHbIE SBJIEHUS B MPUPOJE,
KpUCTaJUIB B TIpHpoje, uzinydenue CoiHila, 3aMep3aHue
BOZI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa,

HNHECs, CHEra.

6.19

Texuuyeckne  ycTpoiicTBa:  KamWUIAPBL,  MPUMEPHI
UCIIOJIb30BAaHUSl KPHUCTAJUIOB, >KUIKOCTHBIA TEPMOMETD,
JaT4UK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
JIOMOB, THTPOMETpPBI, MCHUXPOMETp, MHapoBas TypOuHa,

ABUT'aTC]Ib BHYTPCHHCTO CIrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onexrpusanus Teil. J[Ba poja dJIEKTpUUYECKUX 3apsI0B
B3aumopeiictBue 3apspkeHHBIX Ten.  3akoH  KyioHa

7.2 (3aBUCHMOCTB CHJIbI B3aUMO/ICHCTBUS 3apsHKEHHBIX T OT
BEJIMUUHBI 3aPsJI0B M PACCTOSHUS MEX/Ty TeJIaMH)

73 Onexrpuueckoe noJie. Hanpssk€HHOCTD 3IEKTPUUECKOTO

I1OJIA. HpI/IHL[I/Il'I CYICPIIO3UTTHUN BJICKTPUUCCKUX noJjeun




(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTapHBIN

7.4 anekTpuueckuil 3apsan. Ctpoenue atoma. IlpoBonHuku u
JDIIEKTPUKU
7.5 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
- DOneKTpuueckuii  TOK.  YCJIOBHUS  CYyLIECTBOBaHUS
' ANIEKTPUYECKOT0 TOKA. VICTOUHMKN OCTOSTHHOTO TOKA
HerictBus BIIEKTPUUECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJIKOCTSIX M ra3ax
- Onekrpuueckas 1enb. Cuiga Toka. DJIEKTPUYECKOE
' HaTpsHKCHHE
29 ConpoTuBieHue MIPOBO/IHUKA. VY aensHOE
' COMPOTHBIIEHUE BEIIeCTBa
7.10 3akon OMa 1 ygacTka 1enu
[TocnenoBarenbHOE W MapajljieNIbHOE  COEAMHEHUE
7.11
IPOBOJAHHUKOB
PaGota w MOIIHOCTH SJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
213 DNeKTpUUecKue Henu M IMOTPEOUTENH HJIEKTPHUUECKOMN
' sHepruu B O0bITy. KopoTkoe 3ambikaHue
[Toctosinuple MarHuthl. B3ammoneicTBHE MOCTOSHHBIX
7.14
MarHuToOB
MaruutHoe mone. MarHuTHoe Tojie 3eMid U €ro
7.15
3HauUEHUE 7S )KU3HU Ha 3emie
2 16 OmnsiT Opcrena. MarHuTHOE MOJIE SJIEKTPUUECKOTO TOKA.
. [IpuMeHeHMe IeKTPOMarHuTOB B TEXHHUKE
JlelicTBue MarHUTHOTO TOJII HAa MPOBOJHHUK C TOKOM.
217 DneKkTpoBUTaTENb MMOCTOSHHOTO ToKa. Mcmosib3oBaHue
. JIEKTPOJBUTaTeNIel B TEXHMYECKHX YCTPOWCTBAaX M Ha
TpaHCHIOpTe
7.18 Oneiter  @apanes.  SBieHuMe  3IEKTPOMarHUTHOMN




uHaykiuu. IIpasuio Jlenna

DIIEKTPOTeHEPATOP. CnocoOsl MOJTy4EeHUS
7.19 ANEKTPUUYECKOMN SHEPIUU. DIIeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH

[IpakTnueckue pabOThI:

OnbITH TI0 HAOTIOACHHUIO ICKTPHU3AIUHN TEJ WHIYKIHCH

Y TIPHU COTPUKOCHOBEHUMU.

HccnenoBanvne OeHCTBUS DIIEKTPUYECKOTO TMOJS  Ha

MIPOBOJHHUKY M TUDIICKTPUKH.

COopka © TIpoBepKa pabOTHl DJIEKTPUUYECKOU IIeTH

ITOCTOSIHHOTO TOKA.

N3mepenne u peryimpoBaHue CHJIBI TOKA.

N3mepenne u peryimpoBaHUe HAMIPSHKCHHSL.

HccnemoBanue 3aBUCHMOCTH CHITBI TOKA, MTYIIETO Yepe3

PE3UCTOP, OT COMPOTHUBJICHHUS PE3UCTOPA W HAMPSHKCHHUS

Ha PE3UCTOPE.

OmnBITHI, JIEMOHCTPHUPYIOIITNE 3aBHCHMOCTD

AJIEKTPUYECKOTO COTPOTUBIICHUS TPOBOJHUKA OT €ro
7.20 JUTHHBI, TIIOIIAIN TIOTIEPEYHOTO CEYCHHS U MaTepHara.

IIpoBepka mpaBuiia CHOXKEHWsS HANPSOHKECHUH  IIpU
IIOCJICZIOBATEIIBHOM ~ COCIMHEHUU JIBYX PE3UCTOPOB.
ITpoBepka npaBuiia Uil CHIIBI TOKa IIPU NapalIeIbHOM
coeqUHEeHuu  pe3uctopoB.  Ompenenenue  pabOThI
JJIEKTPUYECKOTO  TOKAa, MIYLIEro 4Yepe3 PEe3UCTop.
OnpeneneHne  MOLIHOCTM — JIEKTPUYECKOTO  TOKA,
BbIIEISIEMON Ha pe3uctope. McecnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MIYIIETO 4Ye€pe3 JaMIIOUYKy, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ Harpesarens. Mccnenosanue
MAarHuTHOTO B3aMMOJCHCTBUSA IOCTOSHHBIX MarHUTOB.
N3yueHne MarHuTHOTO MOJIS IOCTOSTHHBIX MArHUTOB IIPU
ux oOwvenuHeHMM M pasgeneHud. MccnenoBaHue
JEUCTBHUS MIEKTPUUECKOTO0 TOKA HA MArHUTHYIO CTPEJIKY.

OHBITLI, ACMOHCTPHUPYIOIITUEC 3aBUCUMOCTb CHJIBI




B3aMMOJICVCTBUS KATYIIKH C TOKOM M MarHuTa OT CHUJIbI
TOKa M HAaNpaBJEHUs TOKAa B Karyuike. 3yueHue

I[ef/'ICTBI/ISI MAarovuTHOI0O I0Jis1 Ha MPOBOAHUK C TOKOM.

KoncrpynpoBanue u N3y4EeHUE paboThI
3JIEKTPOABUTATEIIS. H3mepenne KITA
JJIEKTPOIBUTATEILHOMN YCTaHOBKHU. OnbITh o

HCCICA0OBAaHHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOUU:
HCCICI0BAaHUC W3MCHCHHMI 3HAYCHUS H HalpaBJICHUA

HHAYKIIMOHHOTO TOKa

7.21

Ousznveckue SBICHUS B TMPUPOJIE: DIICKTPUUECKHE
SABJICHUA B aTMOC(bepe, QJICKTPUYCCTBO KHBBIX
OpraHru3MOB, MarHUTHOE TOJIe 3eMITH, Apeld IMOFOCOB,
POJIb MarHuTHOI'O MOJIA JJId )KU3HU Ha 3eMJ'Ie, MOJIAPHOC

CHSIHUEC

1.22

TexHn4ecKknue yCTpPOMCTBA: 3JIEKTPOCKOIl, aAMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DJICKTPUYECKON DHEPIHUU,
IEKTPOOCBETUTENIbHBIE ~ IPUOOPBI,  HArpeBaTelbHbIE
AIEKTPOTPUOOPHI (IpuMepsr), ANEKTPUUECKHIE
IIPEIOXPAHUTEIHN, JIIEKTPOMArHUT, JJIEKTPOJBUTATEIb

IMOCTOAHHOTO TOKA, I'CHCPATOP MNOCTOAHHOI'O TOKA

9 KITIACC
Kon
Kox snemenra [IpoBepsieMble 311€MEHTHI COAEPIKAHUS
paszzaena
MEXAHUWYECKMUE ABJIEHUA
Mexanuueckoe JABMXKeHMe. MarepuanbHas TOYKa.
- Cucrema orcuéra
8 8.2 OTHOCHUTEIBHOCTD MEXaHNYECKOTO JIBHKEHUS
8.3 PaBHOMEpHOE NIPSAMOIMHENHOE IBHKEHUE
H#HH#Par###HepaBHOMEepHOE PSIMOJIMHEHHOE JBUKEHUE.
8.4 CpenHAss ©  MIHOBEHHass CKOpPOCTb Tejla  IIpHU

HCPAaBHOMCPHOM ABUIKXCHUUN




Yckopenue. PaBHOyCKOpEHHOE IIPSAMOJIMHEVHOE

8.5
JIBUKCHHEC
8.6 ##HPar##CroboaH0e nagenue. OnbiTel ["ammes
###Par###PaBHoMepHOE JBWKEHHUE TI0 OKPY>KHOCTH.
8.7 [lepuox m uactota oOpamienus. JIuneitHas u yrioBas
ckopoctu. LleHTpocTpeMHuTeNbHOE YCKOPEHNE
8.8 [lepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuii 3akon HeloToHa
8.11 #HH#APar###] [pyuHIMIT CYTIEPIIO3UIINN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H#HPar#H##Cuna TpeHus: cuila TPEHUS CKOJBKEHUS,
813 CHWJIa TPCHHSI TTOKOS, IPYTHE BHJIBI TPEHHS
#H##Par###Cuna  TSDKECTH W 3aKOH  BCEMHUPHOTO
8.14 TATOTCHHS. Y CKOPEHHE CBOOOIHOTO MaCHUS
8.15 JBwxenue  mianer  Bokpyr  Connpma.  IlepBas
' KocMuyeckasi ckopocTb. HeBecomMocTs U meperpy3ku
PaBHOBecue MaTepuanbHOU TOYKH. AOCOIOTHO TBEPIOE
8.16 oo
8.17 ###Par###PaBHoBecue TBEPIOTO Tela C 3aKpeIIEHHOMN
' OCbhI0 BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTu
8.18 Nmmynbe Tena. 3menenue ummyinbca. UMImynbc CHITb
8.19 3aK0H COXpaHEHUsS UMITYJIbCa
8.20 HHHPar###PeakTUBHOE IBIDKEHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTb
8.2 PaGora cun Tskectu, ympyroctu, TpeHus. CBs3b
. SHEPTUU U paboThI
[loTennmaneHass JHEprust Tena, MOAHATOTO  HaJ
8.23 MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHnmanpHas SHEPIrUs CKATON NPYKUHBI
###HPar#Ht#Kunernueckass ~ sHeprus.  Teopema o
825 KUHETUYECKOU SHEPTUHI
8.26 H#HPar#t#3akon coxpaHeHUs: MEXaHUYECKOW YHEPTUU




8.27

[IpakTuyeckue paboOTHI:

OrnpezenieHue CpelHe CKOPOCTH CKOJIbKEHHUs Opycka
WIM JIBUKEHUS IIapuKa [0 HAKJIOHHOM IJIOCKOCTH.
Omnpenenenre yCKOpeHHUs Tenaa MpPU PaBHOYCKOPEHHOM
JIBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

WccnenoBanue 3aBUCUMOCTU IyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JBW)KEHUHU 0€3 HayalbHON CKOPOCTH.
[IpoBepka rumoTe3bl: €ciaud MNpUd PaBHOYCKOPEHHOM
JIBUKEHUM O€3 HayaJbHOM CKOpPOCTHU IyTH OTHOCATCS
KaKk psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLINE
MIPOMEXKYTKH BPEMEHH OJTMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTU CHJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOpManbHOro JamieHus. OmnpeneneHue
koo duimenta TpeHus CcKoImkeHus. OmnpeneneHne
KECTKOCTH TpyxKuHbl. Omnpenenenue padOTHl CHIIBI
TPEHUsT TIPU PABHOMEPHOM JIBIDKCHHHM Tela TI0
TOPU30HTAIBHON TMOBepxHOCTH. OmnpeneracHue padboThI
CWJIBI  YOpPYrocTH  MpuU  THOabEME  rpy3a  C
UCIIOJIb30BAHUEM  HEMOJBM)KHOTO M TMOJABHXKHOTO

OJIOKOB

8.28

duszndeckue SIBICHUS B mpupoac: MpUINBbBI U OTIMBEI,
JABMXKCHUC IIJIAHET ComHeuHoH CUCTEMBI, PCAKTHBHOC

JABVXXCHUE )KMBBIX OPraHu3MOB

8.29

Texandeckue YCTpOﬁCTBaI CIIMAOMCETD, JaTYnKHU

ITOJIOKCHHS, PaCCTOSAHHA U YCKOPCHU A, PAKCTBL

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JABHMIXKCHUC. OcHOBHEBIE XapaKTCPUCTUKHU

o1 KoJe0aHui: Iepro/1, 4acToTa, aMIIUTYAa
9.2 MareMaTHYeCKHi H MPY>KUHHBIN MAasITHHKH.
' [IpeBpatenue sHeprun Mpu KojaedaTeaTbHOM JBHKEHUN
0.3 3aryxaromue konebaHus. BelHyXIeHHbIE KoieOaHUS.
' Pe3onanc
Mexaandeckue BOJHBL CBOMCTBAa MEXaHUYECKHX BOJIH.
9.4 [IpogoneHble U momNepeyHble BOJHBL. J[MHA BONHBI U

CKOPOCTb €€ pacrpocTpaHeHUs.. MexaHu4ecKue BOJIHBI B




TBEPJIOM Telle, CEHCMUYECKUE BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbICcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Nudpa3Byk u ynpTpasByk
[IpakTnueckue pabOThI:
OmnpeneneHue 4acToThl W TEpUojaa  KojeOaHWi
MaTEeMaTHIEeCKOTO MasTHHKA.
OmnpeneneHue 4acToTbl W TEpUoja  KojeOaHWi
NPY>KWHHOTO MasiTHUKA
9.7 HccnenoBanue 3aBUCMMOCTH — TEpHOja  KoJeOaHHHA
' MOJIBEIIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccrnenoBanue 3aBHCHMOCTH — TepHoAa  KoJieOaHMA
NPYKHHHOTO MasTHHKa OT Maccel rpy3a. llpoBepka
HE3aBUCHUMOCTH nepuoia KOJIeOaHUH rpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl TPy3a U JKECTKOCTH
npyXuHBL. M3Mepenne yckopeHus CBOOOTHOTO TaIeHHS
dusndeckue SBICHUS B MPHUPOJE: BOCHPHUSATHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPACCHHUE, CEHCMUYECKHUE BOJIHBI,
IyHaMH, 9XO
9.9 TexHuueckue yCTpPOMCTBA: 3XOJIOT, HCIOJIb30BaHUE

yIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'ICKT];)OMaFHI/ITHOG TI0JIC. BHGKTpOMaFHI/ITHI)Ie BOJIHBI.

104 CBoiicTBa JIEKTPOMAarHUTHBIX BOJH

10.2 [Ixaa 371€KTpOMarHUTHBHIX BOJIH

103 OnekTpoMarHuTHas Inpupoja cera. CKOpPOCTh CBeTa.

' BoustHOBEIE CBOliCTBa CBETa

[MpakTrueckue pabOTHI:

10.4 N3ydyenne CBOWCTB  DINEKTPOMArHUTHBIX BOJH C
MOMOIIIbI0O MOOMIIBHOTO TenedoHa
dusnyeckue SABIEHUS B Opupoje: OHOJOrMyYecKoe

10.5 JeicTBHE BUJMMOTO, yAbTPapHOIETOBOTO "
PEHTI€HOBCKOTO U3ITy4EeHUI

10.6 Texuuueckue yCTpoiicTBa: UCIOJIb30BAHUE

OJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOH CBS3HU




11

CBETOBbBIE ABJIEHUA

111 JlyueBas monens ceera. MicrouHMKY cBETa
11.2 [IpssMosMHENHOE PacIPOCTPAHEHHUE CBETA
OTtpaxenue cBerta. [lnockoe 3epkano. 3akOH OTPAKEHUS
11.3
CBETa
114 [Ipenomnenne cBera. 3aKOH TMPEIOMIICHHS CBETA.
' [TomHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xon yden B JIMH3E
116 OnTnueckast cuctema (oToamnmnapara, MHKpOCKONa u
' TEJIeCKOTIa
117 I'maz xak onTtudeckas cucrema. biaM3opykocTs u
' JAITbHO30PKOCTh
118 Paznoxenne 6enoro ceera B criektp. OnbiTel HptoTOHA.
' CroxeHne CeKTpallbHBIX BETOB. [luctepcus cBeTa
[IpakTnueckue pabOTHI:
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
OTpaXCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par###l13yuenue  XapakTEPUCTHK  HM300pakeHUs
npeaMeTa B IUIOCKOM 3epKalie.
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
IPEIOMIICHUSI CBETOBOTO Jiydya OT yrjla MajeHus Ha
119 TPaHHULIE «BO3AYX — CTEKIIOM.
' ###Par### lonyuenne  M300paXEHUH C  MTOMOIIBIO
coOuparoiie JUH3BL
###Par#Ht#Onpenenenne (HOKYCHOTO pacCTOSHUSL U
OTNITUYECKOM CUITBI COOUPAIOIIECH JTMH3BL.
#HAHPar#H#0OnbITel IO pa3ioxeHuio Oenoro ceera B
CIEKTD.
HHHPar###OnbITEl 110 BOCHPHUATHIO I[BETa MPEAMETOB
pU UX HaOIOIEHUH Yepe3 BETOBbIE (DUIBTPHI
dusnueckue sBIeHUA B mpupoie: 3atMeHus CoiHua u
11.10 Jlynbl, 11BeTa TeJ, ONTHUYECKUE SBIEHUS B aTtMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texuuueckue yCTpoOiiCcTBa: OUKH, MIEPUCKOII,




doToanmapar, ONTUIECKHE CBETOBOIBI

12

KBAHTOBGIE SABJIEHUA
121 OmnbiTel Pesepdopna u mutanerapHass MOAETb aroMa.
' Monens aroma bopa
129 Hcnyckanne u morsouieHue cBera aroMoM. KBaHTBI.
' JInnelyaTelie CIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 TaMMa-u3ITydeHHS
194 Crpoenue artomHOro snupa. HykimoHHas MoOJeNb
' aTOMHOTO siapa. M3oTomnsl
125 PannoaxTuBHble mpeBpamenus. llepuon mnomypacmana
' ATOMHBIX s7ep
126 SnepHble peaknuu. 3aKOHBI COXPAHEHMS 3apsA0BOrO U
' MaccOBOI'O YHUCEIl
12.7 DHeprus cBS3U aTOMHBIX siziep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cuntesa u nenenus saep. Vctounuku sHepruu
' CoumHIia 1 386311
129 Snepnas sHepretuka. JleHcTBUE — paJMOAaKTHUBHBIX
' U3ITyYEHHUI Ha )KUBbIE OPTraHU3MBI
[IpakTrueckune paboOTHI:
Habmionenue CrjiomHelX YW JUHEHYATBIX CIIEKTPOB
12.10 U3ITy4YEHUS.
HccnenoBanue TpPeKOB: M3MEPEHHE SHEPTrUU YaCTUIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusam).
W3mepenue paaroakTuBHOTO (oHa
Ousnyeckue SBICHUS B MPUPOAE: ECTECTBEHHBIN
paZvOaKTUBHBII ¢on, KOCMUYECKHE Ty4H,
12.11 paZMOaKTUBHOE W3JIy4YE€HUE MPHUPOAHBIX MHHEPAJIOB,
NEHCTBUE pPAaTMOAKTHUBHBIX HW3Iy4EeHUH Ha OpraHu3M
YeJI0BEKa
1212 Texauueckue YCTpOMCTBA: CIIEKTPOCKOII,

HH)IHBPI,Z[yaJ'ILHLIﬁ HAO3HUMETP, KaMepa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OFPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  ¢GU3MKM B HAydyHOM  KapTUHE  MUDa;
c(hopMUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOM CBSI3U
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJIM HKCIHEPUMEHTa B
¢uszuke, o cucreMooOpasyroleil poiau (U3MKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHMK W WX POJIM B IEJIOCTHOW €CTeCTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKIAJE€ POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
crioco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIAPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (U3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBJICHUS 110 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOUINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE pPaclO3HaBaTh MPOSBICHAE U3YUYCHHBIX (DU3HMUCCKHUX SIBIICHHUI
B OKpYXKAlOIIeM MHUpPE, BBIACIAS WX CYIICCTBEHHBIC CBOWCTBA

(TTpu3HAaKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO arapara U CHUMBOJIHMYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I " HUCIIOJIb30BAHUC HX JIA PCIICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IG SIBJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYICCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€NI U (I)I/ISI/ILIGCKI/IG SABJICHUS,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMM METOJOB HAy4yHOIO TIIO3HAHHUS C YYETOM
coOmrofeHus mpaBui 0€30MacHOTO Tpyna: HabmroaeHHe (U3UIECKHX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpYyIOBaHUS MO WHCTPYKIIUU, OMUCHIBATH XOJI
OTIBITA U 3aMHCHIBATH €r0 PE3YyNIbTaThl, (POPMYIUPOBATH BHIBOIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3HMUECKUX BEITUYHH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHS, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0  YCTAaHOBKY [0 HMHCTPYKIHH, BBIYUCIATH
3HaYCHWE BEIMYMHBI M aHAIM3HPOBATH TOJIYYEHHBIC PE3YNIbTAThl C
Y4€TOM 3a/JaHHOMU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
NPOBEICHUE  HECIOXKHBIX  OKCIIEPUMEHTANBHBIX  HCCIIETOBAHMUIA,
CaMOCTOSITEILHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJMUTH  MCCIEOBAaHWE TI0  WHCTPYKIHH,  MPEICTaBIATH
MOJIydeHHBbIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYHMH B BHUJE TaOIHUI] U
rpadMKOB, YYUTHIBATh MIOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojene
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIH CTPOSHUS
ra3oB, JKHUAKOCTEH H TBEPABIX TeN, IJIAHETApHAs MOJIENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTb UX IS

00BbSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4EeHHBIE CBOICTBA (PU3MUECKUX

HBHCHHﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacuéTHelie 3adaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3YS 3aKOHBI W (OpMYNBI, CBS3bIBAIONINE  (PHU3HUECKUEC
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOX0IUMBIC ISl €€ PEIICHUs, HCII0JIb30BaTh CIIPABOYHBIC JaHHBIC,
NPOBOJUTh PAcUYEThl W OICHMBATh PEATUCTHYHOCTh MOJYYCHHOTO
3HaueHUsl (pU3MYecKOl BETUYMHBI; YMEHUE OMpPENeNsiTh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9Yn

YMmenue XapaKTepru30BaTb IMPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, " TIPOMBIINIJICHHBIX
TCXHOJIOTHYCCKHUX IMPOLECCCOB IO UX ONMHUCAHUIO, UCITIOJIb3YA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HGOGXOJII/IMLIG (1)I/IBI/ILIGCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCHOoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH — NPHU
oOpamernn ¢ OBITOBBIMH ~ mpuOOpaMH ¥ TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHNMAaHUe
HEOOXOIMMOCTH TMPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

AJI paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUSA

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUS HHPOpPMAIUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OILIEHMBATh JOCTOBEPHOCTH
MOJy4eHHON uH(OpMalMd Ha OCHOBE WMEIOIIMXCS 3HAHUW |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUHM Y4YEOHBIX 3aJaHMM HAyYHO-TOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOUYHbIE MaTEpUaibl, PECYPChl CETU
Wnrtepner; BnageHue 0a30BBIMM  HaBbIKAMHU  [PeOOpa30OBaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE PIH(bOpMaHI/II/I N3 HECKOJIBKHMX HCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe BuKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTh. Popmyna i
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE TpSIMONMHENHOE ABMKEHUE. 3aBUCUMOCTb KOOPJIMHATHI Tella OT
BPEMEHH B CIIydae PaBHOMEPHOT'O MPSIMOJMHEWHOTO JIBH)KCHUS:
13 x(t)=x,+vt
I'padukn 3aBHCHUMOCTH OT BpPEMEHU JJSi TMPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMENIeHUs, MyTH, KOOPAMHATBI NPU PABHOMEPHOM IPSMOJIMHENHOM
JBUKEHUH
3aBUCUMOCTh KOOpPJMHATHl TEJla OT BPEMEHHM B CIyda€ PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO ABUKEHUS:
3
Se(f)=vy = f+ay = ;
2
@opmMynbl Uil NPOEKUHUHM MEPEMELIEHUs, MPOEKUUHA CKOPOCTU U IPOEKLUUHU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJIUHEHHOM JBUKCHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-?.
U_\'('f) =gy T4, 1,
a,(f)=canst,
Ulrz - Ul.'rz zzax‘gr
I'paduky 3aBUCHMOCTH OT BpEMEHHM JJsl MPOEKIMHM YCKOPEHHs, MPOEKIIUU
CKOPOCTH, IIPOEKIUU IEPEMEILIECHUs, KOOPAUHATBI IIPU PAaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JBH>KEHUN
CBobGoaHoe maaenue. Popmyibl, ONUCHIBAIOIIME CBOOOJHOE MaJieHHE Teja I0
L5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKLUUH YCKOPEHHS,

OpoOCKOUU CKOPOCTH W KOOPAWHATHI IIPpU CBO6OI{HOM naacHuu TCj1a II0




BEPTUKAIIN

CKopoCTh pPAaBHOMEPHOIO JBIKEHHUs Teja I0 OKpyxHocTH. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAIUYyC OKPYKHOCTH U MEPHUOJ

oOpareHus:
2nR
=
T

LlenTpocTpeMuTenbHOC YCKOpeHHe. HampaBieHHe [eHTPOCTPEMHUTEILHOTO

1.6 yckopeHusi. @opMmyiia Jisi BBIYUCICHUS YCKOPEHUS:
2
a. — L
“ R
®dopmyra, CBI3BIBAIOIIAS TIEPUOJ] M YaCTOTY OOpaIeHHUs:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyiia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHue Chil
1.9 SIBnenune nnepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue Ten. Tpernit 3akon HeroToHa:
1.11 Fy y=-F
Tpenue nokosi U TpeHUe CKOIbKEeHUs. DopMyIia 1 BBIYUCIECHUS MOJYJIS CUIIbI
1.12 TPEHUSI CKOJIbKEHUS:

Fszp-N




1.13

Hedopmanust Tema. Ympyrue u Heynpyrue negopmanuu. 3aKkoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

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

my -M,
F=Gg -1 _2
R
Cuna TsbrecTd. Y CKOpeHue CBOOOTHOTO MaICHHUSI.
®opmyna JUIsl BBIYUCIEHUS CUJIbI TSDKECTH BOJIM3H MoBepxHOCTH 3emiun: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
p=mi

Nmnynec cuctemsl Ten. U3Menenue umnynbsca. MMmynbe cumbl

1.16

3aKOH COXpaHCHHS HMITYJIbCA JIJISl 3aMKHYTOW CHCTEMBI TEJ:
D=0, i, U, =const

PeakxtuBHOEC JABHXCHHC

1.17

Mexannyeckas pabora. @opmyia /sl BBIYUCICHUS PaOOThI CUIIBL:

A=F5ooscx

Mexaandeckas MOIINIHOCTB:

=24
I

1.18

Kunernueckas n MNOTCHIOUAJIbHAA SOHCPIUsA. d)opMyna JJIs1 BBIYMCIICHU A

KUHETHYECKOM OHEPruun:

J'HUE
By

TeopeMa 0 KMHETHUYECKOMU SHEPTHUH. CDOpMYJ'Ia JJIs1 BBIYUCIICHUA HOTCHHH&HLHOﬁ

OHCPTUU TCJia, IOAHATOIO

Hag 3eMiéit:




E,=mgh

Mexanudeckast SHEPTHUsL:

E=E;.+E 2
1.1 .
9 3aK0oH COXpaHEHHS MeXaHu4eckoil sHeprun. Gopmyna i 3aKkoHa COXpaHEHUS
MEXaHUYECKOH 3HEpPTruu B OTCYTCTBHE CUJl TpeHus: E = const.
[IpeBparenne MEXaHMYECKOM YPHEPTUU MPU HATUIUH CHJIBI TPESHMUSL.
[TpocTeie MeXaHU3MBIL. «30J0TOE IPABUIIOY» MEXAHHKH.
Poruar. Moment cuter: M - Fl.
VYcnoBue paBHOBECHS phlyara:
M +M +..=0
1.20
[ToasmwxHbIi 1 HeMOABWKHBIN O0510KU. KITJI mpocThIXx MeXxaHU3MOB,
n= Anonesaas
14'3&'.[‘1:&"15{
JlaBiienue TBEpIOTO TeEA.
®opmyna U1 BBIYUCICHUS JABJICHHS TBEPIOTO Tena:
= F
5
121 JaBnenue raza. AtMocdepHoe TaBiacHUE.
I'mapocraTuyeckoe naBiieHUE BHYTPH KHIKOCTH.
@opmyina il BBIYMCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=Pgh+Dn,
1.22 3akoH [lackans. ['mppaBnuyeckuii npecc
3akoH Apxumena. @Dopmyna a1 ONPECICHHS BbITAJIKUBAIOUIEH CHUJIBI,
JNENCTBYIOUIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23
Fape =PEV
VYcnosue nnaBanusa tena. [naBanue cygoB U BO3yXOIJIaBaHUE
194 Mexannyeckue KonebaHus. AMIUIMTYHA, TMEPUOJ M dYacToTa KoJjeOaHWi.

dopmyna, CBSI3bIBAOLIAs YACTOTY U MEPUOJT KOJIeOaHUI:




1.25

MareMaTtnueckuii M NPYKMHHBIM MasTHUKU. [IpeBpamienue sHepruum npu

KOJIE0ATEIIFHOM IBIDKECHUN

1.26

3aryxaromue Kosiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCcKHue BOJIHEL HpOIIOJII)HI)IG N TOIICPCUYHLIC BOJIHEBI. I[JII/IHa BOJIHBI U

CKOPOCTh PAaCHpOCTPAaHCHUS BOJIHBIL:

h=v-T

1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBON BOJIHBI Ha TpaHUIIE

IBYyX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mepenne cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBL;, KOAhOUIIMEHTa TPEHUSI CKOJIBKEHUS; PaOOThI CHUIIBI TPEHHS, CHIIbI
YOPYTOCTH, CPEIHEH CKOPOCTH IBWIKEHHs OpycKa MO HAKJIOHHOW TIJIOCKOCTH,
YCKOpEeHHsI OpycKka MpH JBIKCHHH 110 HAKJIOHHOW TIIJIOCKOCTH; YacTOTHI H
nepuoja KojeOaHUM MaTeMaTH4YeCKOro MasTHHKA,; YacTOThl M MepHoja
KoJieOaHui MPY)KMHHOTO MAasTHHKA; MOMEHTA CHWJIbI, IEHCTBYIOIIETO0 Ha pblYar;
paboThl CUJIBI YIOPYrOCTH HpH MOABEME Tpy3a C IMOMOIIbIO HEMOJIBHXHOTO
6510Ka; paboTHl CHIIBI YIPYTOCTH HPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUKHOTO
0JI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrpY:KEHHOMN
YacTH TeJa U OT IUIOTHOCTH KUIKOCTU; HE3aBUCUMOCTH BBITAIKHBAIOIICH CHIIBI
OT MAacChl T€Jia; CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJILHOTO JTaBJICHUS U OT
poO/ia MOBEPXHOCTHU; CUJIBI YIPYTOCTH, BO3HUKAIOLIEH B MPY)KHUHE, OT CTEIEHU
nedopManuu MpyKUHBI, YCKOpEeHUs: Opycka OT yrjia HakJOHa HampaBJSIOUICH;
nepuoja (4acToTel) KoJeOaHUN HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHOJa
KoJe0aHUl MPYKHMHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepuoJia KoJIeOaHHM HUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Qusuueckue s6neHUs 6 npupode: TIPUMEPbl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMU B KHUBOW M HEKUBOU MPUPOJE, NEHCTBUE CUIIBI TPEHHUS B IPUPOLE U
TEXHUKE, TMPWINBB W OTJIMBBI, JBIKeHUE IUIaHeT COJIHEUHOW CHCTEMBI,
pEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, phlYard B Tl YeJIOBEKa, BIUSHUE

aTMOC(bepHOTO JIaBJICHUS Ha >KHUBOM OpraHusmM, IIJIaBaHUC pBI6, BOCIHPUATUC




3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoiicmea.‘ CIIMAOMCTpP, HATYHUKU IIOJIOKCHHUA, PACCTOAHUSA U
YCKOPCHUA, IAUHAMOMCTpP, I[MOALIHUIIHWKH, PAKECTbI, pbIYar, HOI[BPDKHBIFI u

HGHOI[BI/DKHBIﬁ 6J'IOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTHBIC MCXAHU3MbI B 6I)ITy,

131 COOOIIIAOIINECcss COCYABI, YCTPOWCTBO BOJOIPOBOJAA, THUAPABIMYCCKHIA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, IXO0JIOT,
WCII0JIb30BaHUE YIbTPa3ByKa B OBITY M TCXHHUKE

2 TEITJIOBBIE SBJIEHUA
OCHOBHBIC  TIOJIOXKEHUS  MOJICKYJISPHO-KHHETHICCKOW  TEOpUU  CTPOCHHS

2.1 BemecTBa. Moienu TBEPAOTO, KUIAKOTO U ra3000pa3HOro COCTOSHUM BEIIECTBA.
Kpucramnmmaeckue n amopdHbIe Tena

”5 JlBmkenne dactuil BemiecTBa. CBsI3b  CKOPOCTH  JBW)KCHHSI YacTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPyzust

2.3 CMaumnBaHue U KanwUIsIpHbIE SIBJICHUS

2.4 TerutoBoe pacimpeHue U CxKaTHe

2.5 TennoBoe paBHOBecHE

25 Buayrpennsis sHeprus. Pabora u Temmomepemada Kak CHocoObl H3MEHEHUS

' BHYTPEHHEUN SHEPTUU

2.7 Bupl Teronepenaun: TEmIONPOBOIHOCTh, KOHBEKIIHS, H3ITYICHUE
HarpeBanue wu oxmaxkaenue Ten. KoawdecTBo  TEIUIOTHL. Y elbHas
TEIMIOEMKOCTb:

2.8
O=am(t,—1)
3aK0H COXpaHEHHWs SHEPIHMH B TEIUIOBBIX IpoIleccaX. YPaBHEHHE TEIIOBOTO
banaHca:

2.9

O +0, +..=0
Ucnapenne u xoHaeHcanus. V3MeHeHHE BHYTPEHHEH SHEPruu B Mpolecce
210 WCTapeHus U KoHAeHcauudu. KumeHue KHUIKOCTU. VYJenbHas TeIaoTa
. napoo6pazoBanus: L = Q/m
2.11 BnaxxHocTth Bo3yxa
212 [MnaBnenne w Kpuctamm3anus. V3MeHeHHEe BHYTpEHHEH OJHEPrHH IpHU

TUIaBJICHUU U KPpUCTAJUIU3AallH. VY aenpHas TemiaoTa IIaBICHUS:




=2

m

2.13

BHyTpeHHss dHEeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:

q=Q/m

2.14

[punnmns! paboTs! TermnoBbix apurateneit. KI1/I temmoBoro apurarens

2.15

Ipakxmuueckue pabomoi

N3mepenne yaenpHOM TEIIOEMKOCTH METAJUIMYECKOTO LWIMHIPA; KOJIMYECTBA
TEIUIOThl, MOJyYEHHOTO BOJOW KOMHATHOW TeMmIeparypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK OINYIIEH HAarpeTbli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTJAHHOI'O HAarpeTbIM LWJIMHIPOM, TOCIE ONYCKaHHsS €ro B BOJYy KOMHAaTHOW
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO3[yXa; YJEIbHON TEIUIOTHI
mIaBiaeHus JpAa. McecnegoBaHue W3MEHEHHsI TEMIIEpaTypbl  BOJBI  IIPH
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEIIOOOMEHa NpU CMEIIMBAHUU XOJOJIHOU U

ropstuei BOJIBI; MpoIecca UCTapECHUSI

2.16

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

BOJI0OEMOB, MOPCKHE OpU3bI; 00pa30BaHUE POCHI, TYMaHa, UHEsI, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPbl UCIIOIB30BAHUS KPUCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, JAaTUUK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATENIb BHYTPEHHEIrO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUSA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BHAA SJICKTPHUYCCKHUX 3apsAa0B

3.2

B3aunmoeiictBue 3apskeHHbIX Tell. 3akoH Kynona

3.3

3aKkoH COXpPaHCHUA SJICKTPUICCKOI'O 3apsaa

3.4

9J'ICKTpI/I‘ICCKOC I10JIC. HaHpH)KéHHOCTB QJICKTPUYCCKOI'O  I10JIA. HpI/IHHI/IH

CYIICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA0B. I[eflCTBHe QJICKTPUYCCKOTO TIOJId Ha

QJICKTPUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

3.6

[TocTosiHHBIN 3neKTpUdecKuid TOK. JlecTBUS 3nekTpuyeckoro Toka. Cuia Toka.

Hanpsxenue.
l=qg/t,U=A/




DJIEKTPUYECKOE CONPOTUBJICHHUE. Y ICTbHOE IEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma s yuactka ssnekrpudeckoit nenu: | = U/R
[TocnenoBarensHOE COCTMHEHUE TIPOBOTHUKOB:
I =1, U=U,+U,; R=R,+R,
1 1 2 1 2
3.9 [MapamnensHOe COSAMHEHUE TPOBOIHUKOB PABHOTO COTIPOTHBIICHUS
U=U;I=1+1;R=2.
2 2 5
CMeniaHHBIe COCTUHEHUS TIPOBOTHUKOB
310 PaboTa u momHOCTS 2nekTpuueckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenua:
2
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHutTHOE TOJIE€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHOM MHIYKIIUU
313 MargutHoe T10jJI€ IIOCTOSIHHOTO MarHuTta. B3anMOIeHCTBHE ITOCTOSHHBIX
MarduTOB
3.14 JleficTBMe MarHUTHOTO TIOJISI HA MMPOBOJAHUK C TOKOM
3.15 Omnsitel Gapanes. SBinenue snekTpoMarHuTHON HHIYKIMH. [IpaBuo Jlenna
Ipakmuueckue pabomol
H3mepenne  3JEKTPUYECKOIO  CONMPOTHUBICHHS  PE3UCTOPA;  MOIIHOCTH
JIEKTPUYECKOTO TOKA; Pa0OTHI AIEKTPHUIECKOrO TOKA.
HccnenoBanue 3aBUCUMOCTH CHIJIBI TOKA, BO3HHUKAIOIIETO B MPOBOJHHUKE
3.16 (pe3ucTopsbl, JaMIOYKa), OT HAMpPsHKEHUST Ha KOHIAX MPOBOIHUKA; 3aBUCHMOCTH

CONIPOTUBJICHUA OT JIMHBI ITPOBOJHUKA, TJIOMIAANW €TO IOIICPEYHOTO CCUHCHUA U
YACIBbHOTO COIIPOTUBJICHUL.
HpOBepKa npaBuJia Ui SJICKTPUUCCKOTO HAIPSKCHHUA IPU NTOCICAOBATCIIBHOM

COCAMHCHUN MPOBOAHUKOB; IpaBujia A CHUIbl JJICKTPUYCCKOIO TOKa IIpU




HapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 6 Npupooe: DBIEKTPHUUECKUE SBICHUS B arMmocdepe,

3.17 ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMITH, IPEiQ MOIIOCOB,
POJIb MATHUTHOTO TIOJIS JIJIS )KU3HH Ha 3eMJle, MOJIIPHOS CHUSHUC
Texnuueckue ycmpouicmea: 3IEKTPOCKOI, aMIepMeTp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYECKOW  JHEPruHu,  DJIEKTPOOCBETHUTEIBHBIC  MPHOOPEI,
3.18 HarpeBarelibHbIE ANEKTPONPUOOPHI (rpumepsr), ANEKTPUYECKHUE
MPEIOXPAHUTENN, DJIEKTPOMArHUT, OJJIEKTPOJBHTATeNIb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA
3.19 DneKTpoMarHuTHEIE BOJHBL [1Ikama 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast mosienb cBeta. [IpsiMoNMHEIHOE pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus cBera. [1nockoe 3epkaino
3.22 [Ipenomnenne cBeta. 3aKOH MPEIOMIICHHUS CBETa
3.23 Jucnepcus cera
3.2 JIunza. Xox nydeil B nnH3e. POKYCHOE pacCTOSIHUE JIMH3BI. OnTHUYecKas cuia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue npudopsl
Ipakxmuueckue pabomol
#H##Par#Ht#l13mMepenre ONTUYECKONH CHIIBI coOuparomiell JUH3bI, (OKYCHOTO
paccTosiHUs cobuparoriei JMH3bI (10 CBONCTBY paBEeHCTBA pa3MepOB MpeAMeTa U
U300pakeHusl, KOTJa MpEeAMET PacIoJIOKEeH B JBOMHOM (oKyce), MmoKa3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
#H##Par#t#lccienoBanne CBOMCTBA M300PaKEHUS, MOJYYEHHOTO C IOMOIIBIO
coOuparomiei JTHH3bI; U3MEHEHHUs (POKYCHOTO PACCTOSIHHMSI JBYX CIJI0KEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPEIOMJICHHS CBETOBOTO Jy4a OT yrja MaJeHus Ha
IPaHULIE «BO3/IYX — CTEKIIO»
3.7 Qusuueckue seneHuss 6 npupode. 3arMmenus Connna u JlyHbel, 1Bera Ten,
. onTHYEeCKHUE SBJICHUS B aTMocdepe (1iBeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpouicmea: O4YKH, TepHUCKom, ¢oToanmapar, ONTHYECKUE
. CBETOBO/IBI
4 KBAHTOBEBLIE SAABJIEHU A
41 PagnoaktuBHOCTh. Anb(da-, Oeta-, raMma-usnydeHus. Peakuuu anbga-u Oera-
' pacmana
4.2 OmnsiTe Pesepdopaa mo paccesauro anbda-yactui. [InanerapHas Moaens aToma




4.3

CocraB aToMHOTO0 siipa. M30T0mb!

4.4 IIepnon nomypacnaza aTOMHBIX SAEp

4.5 SAnepHble peaky. 3aKOHbI COXpPaHEHUS 3apsA0BOIO U MAaCCOBOIO YHMCET
Qu3uueckue A6NeHUs 8 Npupode: €CTECTBEHHBI pPaJNOAKTUBHBIN (OH,

4.6 KOCMUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyYCHUE MPUPOJIHBIX MHUHEPAJIOB,
JeMCTBUE paMOAaKTUBHBIX U3JTy4YEHUI Ha OpraHU3M 4eJIOBEeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, UHIUBHAYalIbHBII JO3UMETP, Kamepa

BunbcoHa, anepHast 3HEpreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 7 knacc/ [lepeimkun .M., UBanoB A.U., AkiimonepHoe o0I111eCTBO
«M3narensctBo «IIpocsenienue»

» dusuka, 8 knacc/ [epeimkun U.M., BanoB A.U., AkiinonepHoe o0I111eCTBO
«M3parenscTBO «IIpocBenienue»

» dusuka, 9 knacc/ [epeimkun A.B., I'yrauk E.M., MBanos A.U., IlerpoBa

M.A., AkimmonepHoe o61iectBo «M3narenbctBo «IIpocBemenuey

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

®usznka. CaMOCTOATENbHBIE U KOHTPOJIbHBIE PAOOTHI. 7 KiIacc (aBTOPHI:
A. E. Mapos, E. A. Mapon). - M.: [Ipoda, 2016

®usuka. J{unaktuyeckue Matepuaisl. 7 kiaacce (aBTopsl: A. E.Mapom, E.
A. Mapon). - M.: [Ipoda, 2017

®wusuka. /Ilnarnocruueckue padotsl. 7 kinace (aBropsl: B.B.11laxmarosa, O. P.
[Iedep). - M.: Ipoda, 2017

®wuszuka. COOpHUK BOMIPOCOB U 3a1a4. 7 kiace (aBropel: A. E. Mapom, E.
A. Mapomn, C. B. Ilozouckun). - M.: [Ipoda, 2017

®dwusuka. 8 kimacc. Metoguueckoe mocodue K yu. [lepermkuna. -
®dwunonosuy H.B. (https://pdf.11klasov.net/15712-fizika-8-klass-
metodicheskoe-posobie-k-uch-peryshkina-filonovich-nv.html)

®dusuka.8 knacc. Meroauueckoe mocooue - [Iypeimena H.C.,



Baxeerckas H.E. (https://pdf.11klasov.net/7064-fizika-8-klass-metodicheskoe-
posobie-purysheva-ns-vazheevskaja-ne.html)

®duzuka. 9 knacc. Metoguueckoe nocoodue k yu. [leppimkuna. — I'yTHUK
E.M., UepHukona, O.A.

Oduszuka. [lunaktudeckue Mmarepuaisl. 9 kinacc (aBtopel: A. E. Mapon, E.A.
Mapon). - M.: [Ipoda,

» ®usuka, 7 xknacc/ [lepeimkun .M., IBanoB A.U., AkuimoHepHoe 00111eCTBO
«3narensctBO «IIpocBemienne»

» dusuka, 8 knacc/ [lepeimkun U.M., BanoB A.U., AkiinonepHoe o0I111eCTBO
«3narensctBO «IIpocBemienne»

» dusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., MBanoB A.W., I[lerpoBa

M.A., AkimmonepHoe o6miectBo «M3matenscTBo «IIpocBemienue»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

1.bubnmoreka — Bce o npeamery «dusukay. — Pexxum gocryma:
http://www.proshkolu.ru

2.BuneoonsiThl Ha ypokax. — Peskxum nocryma: http://fizika-class.narod.ru

3 Enunas

KOJUTEKIHS I POBBIX 00pa30BaTEIBHBIX PeCypcoB. — Pesxxum moctyma:
http://school-collection.edu.ru

4 NnTepecHble MaTepHraibl K ypokaMm (GU3UKH MO TeMaM; TECThI IO TeMaM;



HATJISITHbIC
nocoOus k ypokam. — Pesxxum noctyna: http://class-fizika.narod.ru
5 lludgpossie o6pa3zoBaTebHbIE pecypchl. — Pexxum goctymna:

http://www.openclass.ru






