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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 @Qu3MKke Ha YypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE MOJIOKEHUWN U TpPeOOBaHWM K pe3yidbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHOM IMPOTrpaMMbl, NPEICTABIECHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHOi paboueil MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenoaaBanus yueOHoro npeamMera «Ousukay.

Conmepxanne mporpaMmbl 1O (U3MKE HANpaBlIeHO HAa (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH OOYYalOlIMXCS M OpPraHU3alui0 H3YyYEeHHS
¢u3nKn Ha NEATENHHOCTHOW OCHOBE. B mporpamMe mo (u3MKe yYUTHIBAIOTCS
BO3MOXXHOCTH Y4eOHOro mnpeamera B peanusauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METANpPEAMETHBIM pe3yJbTaTaM OOyUYeHUs, a TaKxKe
MEXIPEAMETHbIE CBA3M €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

[Iporpamma 1o (u3uKe ycTaHaBIMBAET paclpesesieHne yueOHoro Matepuana
1o rogam o0y4yeHus (1o Kjiaccam), MpejiaraeT MpUMEpPHYIO MOCIeI0BaTEIbHOCTD
U3yYeHUs T€M, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS IMPEJAMETHOTO COJEP)KAHUSA U
y4éTe BO3PACTHBIX 0COOEHHOCTEH 00yJarOITUXCSl.

[IporpamMmma no ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOJIUYECKON
MOMOIIIM YUUTEINIO B CO3/IaHUU paboyeil mporpamMmsl 0 yueOHOMY MPEIMETY.

duszmnka ABISETCS  CHUCTEMOOOPA3yIOLIUM Uil  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MIPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
W SBJICHUM, HW3ydyaeMbIX XHMHEH, OHWOJIoTHed, acTpOHOMHEH u (Pu3HUEeCcKOi
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHO-HAyyHYI0 KapTUHY MHpa,
npenocTaBisieT Haubojiee sICHble OOpas3lbl NPUMEHEHHS HAyyHOro MeEToja
HO3HAaHMsI, TO €CTh CIIOCO0A MOJIyUYEHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa M3 TNaBHBIX 337a4 (PU3MUECKOro oOpa3oBaHUS B CTPYKType OOLIEro
00pa30BaHUsI COCTOUT B (POPMHPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTU U
UHTEpeca K HayKe y 00y4aronuxcs.

WN3ydyenne ¢u3ukun Ha 0a30BOM ypOBHE IPEAINOJAracT OBJIAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSACHSATH SIBJICHMUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HayYHOT'O UCCIICIOBAHMS;

e UHTEpPIPETUPOBATH  JIlAaHHBIE W  HCIIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA ISl IOTyUYEHUS BBIBOJIOB.

Henu wusyueHuss (PuU3NKK HAa YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
ompeneneHsl B Konmenmuu mnpemnogaBanusi ydeOHOro mnpeamera «Dusnka» B
oOpa3oBareibHbIX opraHu3anusx Poccuiickoii @expepauuu, peann3yrOMIUX
OCHOBHbIE  00II€00pa3oBaTelIbHbIE MPOrPAMMBI, YTBEPKIEHHON pelIeHHEM



Kosnernn MunuctepcTa npocenienus Poccuiickoit @eneparuu (mpoToKoa ot 3
nexadpst 2019 r. Ne [1K-48H).
Heaun uzyyenus ¢pusuku:

NprUOOpEeTeHHEe WHTEpeca W CTPEMIICHHsS] OOydYarolmuxcsi K HaydyHOMY
M3YYCHHUIO TPUPOJIBI, PAa3BUTHE WX HWHTEIUIEKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

pa3BUTHUE MPEACTABICHUI O HAYYHOM METO]IE IMO3HAHUS M (HOPMUPOBAHHE
MCCIIEJIOBATEIHCKOTO OTHOIIIEHUS K OKPY)KAIOIINM SIBIICHUSIM;
GopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yiabTara H3ydeHUS
OCHOB CTPOCHHSI MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dopMupoBaHUE TPEACTABICHUNH O POIM (U3UKH IS PA3BUTHS JPYTHX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
po(eCCUOHATTLHON JIEATEIHHOCTH, CBSI3aHHOW ¢ (PU3UKOMH, MOATOTOBKA K
JaJbHEHIIIeMy OOYYCHHIO B ’TOM HaIpaBJICHUH.

JlocTikeHne 3THUX IeJed MmporpaMMbl o (U3WKE Ha YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00€CTIEYMBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

OpuoOpeTeHre 3HAaHWM O JHUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXAHUYECKUX, TEIUIOBbIX, JJIEKTPUYECKHX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSX;

MPpUOOPETEHUE YMEHUIN OMHUCHIBATh U OOBACHATH (DU3UUYECKHUE SIBIICHUS C
HCIIOJIb30BAaHUEM ITOTYYEHHBIX 3HAHUI;

OCBOCHHME METOJIOB pEIIEHUs NPOCTEHINMX pacuy€THBIX 3aJady C
UCII0JIb30BaHUEM duznyeckux MoJIeNIeH, TBOPUYECKHUX U
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHE YMEHUM HAOJIIOAAaTh MPUPOIHBIE SBJICHHS U BBIIOJIHATH ONBITHI,
nabopaTtopHble pabOTBI U OIKCIIEPUMEHTAJIbHBIE HCCIENOBaHUS C
HCII0JIb30BAaHUEM U3MEPUTEIIBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB PabOTHl ¢ MH(popManuel (U3NIECKOro COIAEPIKAHMS,
BKJIFOUasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTI)KCHUSX (DU3UKH, aHAIHU3 U
KPUTHUYECKOE OLIEHWBaHUE UH(POpMAIIHH;

3HaKOMCTBO €O chepamu po(hecCUOHATBEHON ACITETbHOCTH, CBSI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JTOCTKEHUAX (PU3UIECKON HAYKHU.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus otBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
Kiacce — 68 yacoB (2 yaca B Hezelno), B 9 kinacce — 102 yaca (3 vaca B HEZEIIO).

[Ipennaraemslii B mporpaMme 1no (Qpu3uke nepedyeHb JadopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHATENIbHbIN XapaKTep, yYUTEIb JENAaeT BbIOOP MPOBEACHHUS



Ja00paTOPHBIX PadOT M ONBITOB C YYETOM HMHAMBUIYAIBHBIX OCOOCHHOCTEH
0o0yyJarommxcs, CIucKa AKCIEPUMEHTAIbHBIX 3aJlaHUM, TpeajiaraéMblX B paMKax
OCHOBHOT'O I'OCYIapCTBEHHOTO AK3aMEHa 10 (PU3HKE.



COJEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPY:KAOIIEro Mupa.

duznka — Hayka o mpupone. SABneHuss npupolbl. PU3NYECKHE SBICHUS:
MEXaHUYECKUE, TEMIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznyeckue BenuuuHbl. M3mepenue Qusnueckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepennit. MexxayHapoaHas cucTemMa €IMHHII.

Kak ¢wusuka u gpyrue ecTecTBEHHbIE HAyKd H3Yy4aloT MPUPOY.
EctecTBeHHO-HAYUYHBIM METOJl TMO3HAaHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BONPOCA, BBIJIBUYKEHHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 00bICHEHHE
HaOmoaaeMoro aBieHus. Onucanue Gu3NUECKuX SIBICHHUI ¢ OMOIIbI0 MOJIETIEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIJIOBbIE, JJIEKTPUYECKHE, MAarHUTHbIE, CBETOBbBIC

SIBJICHUS.
2. ®usnueckue MpuOOPHI U MPoLEIypa MPSMbIX U3MEPEHUI aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopuwvie padbomul u onvimol.
1. OmpexeneHue UEHBI AEIEHUS Kbl U3MEPUTENBHOTO Npudopa.
2. M3MepeHune pacCTOAHUM.
3. U3mepenne o0ObEMa )KUJKOCTU U TBEPAOIO TENA.
4. OrmpeneneHue pa3MepoB MAJIBIX TE.
5. W3mepenne Ttemmeparypbl IOpU MOMOUIM >KHAKOCTHOIO TEPMOMETpPA U
JaT4hKa TEMIEPATYPBHI.

6. IIpoBenenue wmccienoBaHMs MO NMPOBEPKE THUIIOTE3BI: AAIBHOCTH IMOJETA
[IapuKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOJIble, YeM OOJIbIIe BhICOTA
IyCKa.

Pa3pnen 2. [lepBoHaya/ibHbIE CBeICHUSI O CTPOCHUM BellecTBA.

Crpoenne BemecTBa: aTOMbl W MOJEKYNbl, HX pa3Mmepbl. OmNbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBmxenue yactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHMSI 4YacTUL[ C
Temrneparypoil. bpoyHoBckoe nBmwkenue, muddysus. BzammonmericTBue 4acTHI
BELIECTBA: IPUTSHKEHUE U OTTAIKUBaHHUE.

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHUE T'a30B, KUIAKOCTEH U TBEPIBIX
(KpUCTAIIIMYECKUX) Tell. B3auMoCBs3b MEXAy CBOMCTBaMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHMSIX M MX aTOMHO-MOJEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HabGmropenne OpoyHOBCKOTO JIBHXKECHHSI.



2. HaGmonenue quddys3un.
3. HaGmronenme  sBiaeHUl,  OOBSCHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopusvie pabomel u onvimel.

1. OueHka JuaMeTrpa aroMa METOAOM psAnoB (C  HUCIOJIb30BaHUEM

dboTorpaduii).
2. OmbIThI 110 HAOJIOIEHUIO TETNIOBOTO PACIIUPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO NEUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUSI.
Pa3nen 3. /IBH:KeHHE U B3aUMO/IelicTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM JBMKEHHUU. Pacuér mytu u
BPEMEHH JIBHXKCHUSL.
SBnenue wuHepUMM. 3aKOH HMHEPIHUU. B3auMopeiicTBue Tel Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JIBMXKEHUs Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHOCTh BemiecTBa. CBA3b IJIOTHOCTU C KOJMYECTBOM MOJEKYJI B €IUHUIIE
00BbEMa BeleCTBa.
Cuna xak xapakTepUCTHKa B3auMoJehcTBUsA Ten. Cuila ynpyrocTd U 3aKOH
I'yka. 3mepenue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIEHHE TATOTEHUSI U CHUJIa
TskecTH. Criia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAIIPABJIEHHBIX 10 OJHOW NpsAMoM. PaBHomelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOs. TpeHue B MPUPOE U TEXHUKE.
Jemoncmpayuu.
1. HabGmrogenne MexaHMYeCKOro JIBUKEHHUS TeJa.
2. HM3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUYKECHUS.
3. HaOnronenue siBaeHUS MHEPLIUH.
4. HaOmroneHne n3MeHEeHUs! CKOPOCTU MTPU B3aUMOJEHCTBUHU TEN.
5. CpaBHEHHME MaccC M0 B3aUMOJICUCTBHIO TEIL.
6. CroxeHue CuJjl, HallPaBJIECHHBIX IO OJJHOM IIPSIMOM.
Jlabopamopusie padbomul u onvimel.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JBUKEHUS (IIapuKa B KUIKOCTH,
MOJIETTH DJIEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpenenieHre CcpeHEd CKOPOCTH CKOJBXKEHUS Opycka WIM IIapuKa Mo
HaKJIOHHOM IUIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO Tea.

4. OmbBITHI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsiKeHus (aedopmarivu)
NPY>KUHBI OT TPUIIOKEHHOUN CHUIIBI.

5. ONbITHl, IEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI TPEHHSI CKOJIbXEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTENH W ra30B.



Hasnenne. CriocoObl yMEHbIICHUS U yBEJIUUYEHUs naBieHus. [laBneHue rasa.
3aBUCUMOCTh JaBJIEHUSI raza OoT o0bEma, Temmeparypbl. Ilepemaua naBieHus
TBEPABIMU TEJAMH, XUIAKOCTAMU M razamu. 3akoH Ilackans. ITHeBmaTtnueckue
MallllHbl. 3aBUCUMOCTb MABJICHUS >KUJIKOCTH OT TiayOuHbl. ['mapocraTuueckuii
napajokc. Coobuiatonirecst cocyipl. ['uapaBinnyeckue MEXaHU3MBbl.

Atmocepa 3emnu u atrmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUs
BO3AYIIHON o00onouku 3emnu. OnbiT Toppuuermu. M3mepeHue arMoc@epHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOro JaBJICHHs OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 11t u3MepeHust atMochepHOTo JIaBICHUS.

JlelicTBrE )XUAKOCTU U Tra3a Ha IOrpyKEHHOE B HUX TeJo0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIABJIEHUS ra3a OT TEMIEPATYPHI.

[Iepenaua naBineHUs KUIKOCTHIO U Fa30M.

Coobmraromuyecst COCY/IbI.

['mapasnuueckuii mpecc.

[IposiBnenue nercTBUst aTMOC(HEPHOTO AABICHUS.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOrPYXKEHHON YacTH

S A T o

Teaa M IJIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITATKMBAIOIIEN CUJIbI BECY BBITECHEHHOMN KUIKOCTH.
8. YcIIOBHE IUIABaHUS TEJ: TJIABAHUE WJIM MOTPYKEHUE TENl B 3aBUCHUMOCTHU

N

OT COOTHOIIIEHUS IIOTHOCTEM TENA U JKUIKOCTH.

Jlabopamopuwvie padbomul u onvimol.

1. HccrnenoBanue 3aBUCHUMOCTH Beca Telia B BOJIe OT 00bEMa MOTPYKEHHOM B
YKUJKOCTb YaCTH TEJIa.

2. OnpeneneHre  BBITAIKMBAIOLIECH  CHJIBI, JECUCTBYIOIIEW Ha  TeJo,
NOTPYKEHHOE B KUAKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CUIIBI, JEMCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT MacChl Tena.

4. OnbITBI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAIKMBAIOIIEH CHIIBI,
JNEUCTBYIOIIEN HA TEIO0 B KHUJKOCTH, OT O00bEMa MOTrPYKEHHOU B
AKUIKOCTb YaCTH TEJA U OT INIOTHOCTH KUJKOCTH.

5. KonctpynpoBanue apeomeTpa WIHM KOHCTPYUPOBaHUE JIOAKU U
OIpEAEIICHUE €€ TPY30IOABEMHOCTH.

Paznea S. Pa6ora u MOIIHOCTB. JHEprus.

Mexanudeckas pabora. MoOIHOCTb.

[IpocTbie MexaHU3MBI: pblUar, OJOK, HAKIOHHAs IUJIOCKOCTh. [IpaBmiio

paBHOBecus pbiyara. [IpumeHeHue mpaBuia paBHOBECUS phiuara K OJIOKY.



«3onotoe mnpaBuino» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas dHeprud. KuHernueckas W NOTEHUHMAIbHAs SHEPIUS.
[IpeBpailieHre 0AHOTO BHUJIa MEXAaHUYECKOW SHEPTUU B APYTOW. 3aKOH COXPaHEHUS
SHEPrUM B MEXAHUKE.

Hemoncmpavuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuwvie padbomul u onvimel.

1. Ompenenenue pabOThl CUIIBI TPEHHS NMPU PABHOMEPHOM JABM)KEHUH Tela

10 TOPU3OHTAIIBHOW TOBEPXHOCTH.
2. HccnenoBaHue yCcioBHI paBHOBECHS pblyara.
3. Usmepenue KIIJI HaKIOHHOM IJIOCKOCTH.

4. M3ydeHue 3aK0HA COXPAHEHUSI MEXAHUUYECKOW SHEPTUM.
8 KIIACC

Pa3znea 6. TeruioBblie IBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPHUH CTPOEHUS
BellecTBa. Macca W pa3Mepbl aTOMOB U MOJIEKYJ. ONBITHI, MOJITBEPKIAIOIINE
OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH.

Mopenu TBEPAOTO, JKHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJIOKEHUU MOJIEKYISPHO--KUHETUYECKON TEOPUH.
CmaurBaHU€ U KaWJUISIpHBIE sIBIIEHUS. TemIoBoe pacliupeHne U CKaTHeE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBHXKEHUS
yactull. Buytpennsas sHeprus. CrocoObl HM3MEHEHUsS BHYTPEHHEH OSHEpruu:
TeIuIonepeaada u COBEpILIECHUE paboTHI. Buner TEIUIONEPENAYHN:
TEIUIONPOBOIHOCTh, KOHBEKLIUS, U3JIyUYCHHUE.

KonuuectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHe. YpaBHEHHE TemsioBoro Oamanca. IlmaBnenue w
OTBEpPJACBAHUE KPUCTAUIMYECKUX BELIESCTB. YJEeiIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaencamnus. Mcnapenuwe. Kunenue. VYpenbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYphl KHUIEHUS OT aTMOC(HEpHOro
JABJICHUS.

BnaxnocTte BO3aYyXA.

DHeprus TOIUIUBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Ipunnunsl pabotel TermaoBbix aBurateneit KIIJ[ TerioBoro aBurarters.
TermnoBble ABUTATENIN U 3aIUTAa OKPY>KAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPAIIECHUS SHEPTUHU B TEIIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HabGmrogenune OpoOyHOBCKOTO IBHXKEHHUS.
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10.
11.
12.
13.

Habmonenne nuddysum.

Habmronenre sBieHnii cMauMBaHUs M KaIMJLISIPHBIX SBIICHHI.
Habmroienre TerioBoro pacmpeHus Tel.

N3meHenne namieHWs ra3a NMpU M3MEHEHUH 00bEMa M HArpeBaHUU WIIU
OXJIAXKJICHHUH.

[IpaBuia u3MepeHus: TemMIepaTypsl.

Bunpl Teronepenaym.

OxnaxxaeHue pu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHCIIHUMH CHJIAMHU.
CpaBHeHUE TETUIOEMKOCTEH pa3IMUHBIX BEIIECTB.
HaoOmronenne KuneHus.

HaOmroieHre mocTossHCTBA TeMIIepaTyphl MPH TUIABICHUU.
Mojenan TeIJIOBBIX JABUTaTEIICH.

Jlabopamopuwvie pabomul u onvimul.

1.
2.
3.

10.
11.
12.
13.

OnbIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpITel MO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue gaBieHUs BO3yXa B OaJJIOHE IINPULIA.

OnebITeI, AEMOHCTPUPYIOUIME 3aBUCUMOCTBH JIABJIECHUS BO3JyXa OT €ro
00BbEMa U HArpEeBAHMS WIIA OXJIAKIACHMUS.

[TpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUYECKOIN TPyOKE OT TeMIIepaTyphl.

HaGmronenne wu3MeHeHMs] BHYTPEHHEH »JHEprud Tejla B pe3yJbTare
TeIIoNnepesay U padoThl BHEIIHUX CHUII.

HccnenoBanue sABIEHHS TEIJIOOOMEHAa NPH CMEIIMBAHUM XOJIOJHOW W
ropsi4eu BOJBI.

Onpenenenue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHONO BOAOW  MpuU
TETIO0OMEHE C HAarpeThIM METANIMYECKUM IIIUHIPOM.

Onpenenenue yieapHON TEINIOEMKOCTH BELIECTBA.

Hccnenosanne npouecca uCIapeHus.

Onpenenenne OTHOCUTEIBHOM BIAKHOCTH BO3IyXa.

Onpenenenue yieapHON TEIIOTHI IJIABJIEHUS JIbJA.

Paznen 7. JjekTpudyecKue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzauus Tenl. J[Ba poaa snekTpuueckux 3apsgoB. BzaumoneilicTBue
3apspkeHHbIX  Ted. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJl OT BEJUYUHBI 3apsAJI0B U PACCTOSHUSI MEXKAY TEIaMU).

Onektpudeckoe mnoje. Hanpsok€HHOCTh 3nekTpudeckoro mnoiis. [lpuHuun
CYTIEPITO3UIINN IIEKTPUUECKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpoBOJHUMKM W JUANEKTPUKU. 3aKOH  COXpPAaHEHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS DIIEKTPUUYECKOTO TOKAa.
HNcTOYHMKM TOCTOSSHHOTO TOKa. JIeWCTBUSA 3IIEKTPUYECKOTO0 TOKa (TEILIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B JKUJKOCTSAX U raszax.

Onektpuueckass uenb. Cuia  Toka.  DJIEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBieHnEe MPOBOJHUKA. Y IEIBHOE CONPOTHUBICHUE BellecTBa. 3akoH Oma
st ydactka uenu. [locnmenoBaTenbHOE Y MAPAJJIEIBHOE  COEAMHEHUE
IIPOBOJIHUKOB.

PaGota u MoOmHOCTH »3yeKTpUuYecKoro Toka. 3akoH JDxoyns—JleHua.
DJIEKTPUYECKUE 1IETH U TTOTPEOUTENIN JIEKTPUUECKO s3Hepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE ~ MarHuThl.  B3auMopaeilcTBHE  TMOCTOSHHBIX  MarHUTOB.
MarnauTtHoe nosje. MarHuTHOE noJsie 3eMJIM U €T0 3HAYEHHE I J)KU3HU Ha 3eMIl€.
OnbiT  Opcrena. MarHuTHOE TOJE€  DJIEKTPUYECKOro Toka. [IpumeHnenue
3JIEKTPOMArHMTOB B TEXHHKE. J[€MICTBE MArHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENh TOCTOSSHHOTO TOKa. lCmoJsib30BaHUE HIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SBieHue 3IEKTPOMArHuTHON MHAYKIMuU. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Crnioco0b1 ITOJTyYEHHUS JIEKTPUYECKOU DHEPIUHu.
DIIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOYHUKAX YHEPTUH.

JHemoncmpayuu.

DIIeKTpU3aLHus TEN.
JIBa posia 3IEKTPUYECKUX 3apsI0B U B3AUMOJICUCTBUE 3aPSIKECHHBIX TEJ.
Y CTpONCTBO M AENCTBHUE DIIEKTPOCKOMA.
DIIeKTpOCTaTUUECKAss UHIYKITHSL.
3aKOH COXpaHEHUS PIECKTPUUECKUX 3aPsiJIOB.
[IpoBOIHUKY U AUBAEKTPUKH.
MoenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTouHnkr NOCTOSSHHOTO TOKA.
JIeHCcTBHS IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B KUJKOCTH.
. ['a30BbIN pazps.
. I3Mmepenune cuiibl TOKa aMIIEPMETPOM.
. I3Mepenue 351eKTpUYeCcKOro Hanpsy)KeHUs. BOJIbTMETPOM.
. Peocrar u marazuH COIpOTUBIICHUN.
. BzaumoiericTBrE MOCTOSTHHBIX MATHUTOB.
. MoaenrpoBaHre HEBO3MOXKHOCTH PA3JAEICHUS ITOJFOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoienupoBaHre€ MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmneIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHur.

JlericTBME MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.

DJIEKTPOABUTATENH TIOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 3JIEKTPOMAarHUTHON MHIYKIIMH.

OnbiTel Dapajes.

3aBUCUMOCTh HAIpPaBJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBHUH €ro
BO3HUKHOBEHHSI.

DJIEKTPOreHEepaTOp MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomul u onvimul.

1.

o v oA~ W

10.
11.

12.

13.

14.

15.

16.

OneITel O HAOMIONCHUIO DJICKTPU3ANMHM TEN HWHAYKIUEH ©  TPHU
COTIPUKOCHOBCHHH.

UccnenoBanre AeMCTBUS DSJIEKTPUYECKOTO TMOJNS Ha MPOBOJAHUKU U
JTUDJICKTPUKH.

COopka u npoBepka padbOThI JIEKTPUIECKON 1IETH TOCTOSIHHOTO TOKaA.
V3mepeHre 1 peryJIMpoBaHUEe CUJIBI TOKA.

V3mepeHre 1 peryIMpoBaHNEe HAIIPSKEHUS.

HccrnenoBanne 3aBUCMMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pPEe3UcTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIIHEC 3aBUCUMOCTD AIIEKTPUIECKOTO
COTIPOTUBJICHUSI TIPOBOJAHWKA OT €ro JUIMHBI, ITUIOMIAAHM ITONEPEYHOTO
CEYeHHUs U MaTepuana.

[IpoBepka mpaBuia CIOKEHHS HANPSHKCHUH TPU TIOCISIOBATEIIBHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia A8 CHIBI TOKa TPH TApPAICIHHOM COCIUHEHUN
PE3UCTOPOB.

Omnpenenenne padOTHI YMEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHrne MOIMHOCTH DJIGKTPUYECKOTO TOKA, BBIICISEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaIIpsKEHUS HA HEW.

Onpenenenue KII/[ nHarpeBaTerns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHSI TIOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHUTHOTO TIOJNSI TMOCTOSHHBIX ~ MarHUTOB TPU  UX
00BeIMHEHUY U Pa3/ICTICHUN.

UccnenoBanne neicTBUsI IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJICUCTBUS
KATyIIKA C TOKOM M MarHutra OT CWJbl TOKa W HAIpPaBJICHUS TOKa B
KaTyILKE.

18. MI3yueHue nercTBUS MarHUTHOTO T10JIs1 HA IPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOIBUTATEINS.

20. 3mepenune KIIJI anexkTpoiBUraTeIbHOM YCTaHOBKH.

21. OOBITBL IO HWCCIEOOBAHUIO SIBJICHUSA HJIEKTPOMArHUTHOM WHAYKIIUU:
UCCIICJOBAHUE W3MEHEHUW 3HAYECHUS WM HaIpaBiICHUS HWHIYKIHUOHHOIO
TOKaA.

9 KUIIACC

Pa3nen 8. Mexannyeckue siBJICHUS.

Mexannueckoe JABWXKEHHE. MarepuanbHas Touka. Cucrtema oOTcuéra.
OTHOCUTENBLHOCTh MEXaHMYECKOTO JABUXKEHHS. PaBHOMEpHOE NpPSMOIMHEUHOE
nBkenne. HepaBHoMmepHoe npsiMosinHeitHOe ABuxkeHue. CpeaHsis 1 MrHOBEHHAs
CKOPOCTb TeJa IIPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMoiiMHEWHOe nBmwkeHue. (CB0oOOIHOE
nageHue. OnbITel ["anumes.

PaBHOMepHOE nBMXEHWE MO OKpYyKHOCTH. Ilepmon m dactota obparieHus.
JluneriHasg u yriioBas CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[Iepseiit 3axoH HeroToHa. Broponi 3akon HeroroHa. Tperunii 3akoH HeroToHa.
[IpuHIUII CYyNIEpHO3ULIMU CHUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHusl: cujla TPEHUS CKOJIbXKEHUS, CHUIa
TPEHHUS IIOKOsI, APYTUE BUIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO
najgeHus. J[BmxkeHune mianetT Bokpyr ConnHua. IlepBas kocmmuueckass CKOPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aAKPEIUVIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec tena. M3meHenue mMmiynbca. UMIynbe cUiibl. 3aKOH COXPaHEHUS
UMITyJibCca. PeakTUBHOE IBUKEHUE.

Mexanudeckass paboTa W MOUIHOCTb. PaboTa Ccuil TSXKECTH, YNPYTrOCTH,
TpeHusi. CBsi3b d3HEepruu U padboThl. [loTeHIIManbHas YHEPrUs Tela, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas 3Heprus cxaTo npyxunbl. Kunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHUS MEXaHWYECKOU
SHEPTHUH.

Hemoncmpayuu.

1. HaGmronenne MexaHUYECKOTO JBMXKEHUS TeJla OTHOCUTEIIBHO Pa3HBIX TEI

OTCYETA.



AN

8.
9.

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

CpaBHeHue TyTed W TPAeKTOPUW ABUIKEHHUS OJIHOTO U TOrO K€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJl OTCYETA.

N3mepenune cKkOpoCTH U YCKOPEHUS MPSIMOITMHENHOTO IBUKEHMUS.
HccnenoBanne npu3HakoB PABHOYCKOPEHHOT'O JIBUKEHUS.

HaGmronenne nBrxeHus Tela 1Mo OKPY>KHOCTH.

Hab6mronenne MmexaHMuecKuX sIBICHUM, TPOUCXOSAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ paBHOMEPHOM M  YCKOPEHHOM  JBUKEHHUH
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHMS Tella OT MAaccChl Tela W JEWCTBYIOUIEH Ha HEro
CHJIBL.

HaGmronenue paBeHcTBa CUIT IIPU B3AUMOJICHCTBUU TeE.

N3MeHeHue Beca Tesia mpu yCKOPEHHOM JBUKEHUM.

[Tepenava umiynbca Ipu B3auMOICHCTBUU TEJL.

[IpeoOpa3zoBanus SHEPTUM MPU B3aUMOICUCTBUU TEll.

CoxpaHeHre UMITYJIbCa MPU HEYTIPYTOM B3aUMO/ICHCTBUM.

CoxpaHeHue UuMIyJbca mpu abCOTIOTHO YIPYTroM B3aUMO/ICHCTBUU.
HaOnronenne peakTHBHOTO JBUYKEHUS.

CoxpaHeHrue MEXaHUYECKOW SHEPTUU MIPU CBOOOTHOM Ia/ICHUH.
CoxpaHeHrEe MEXaHUYECKOW YHEPTUU MPU ABUKECHUU TeJa MO/ ICHUCTBUEM
PY>KUHBI.

Jlabopamopuwvie padbomul u onvimol.

1.

KoncTtpyupoBanue TpakTa Ijisi pa3roHa U JaJbHEUIIET0 paBHOMEPHOTO
JBYKEHUS TIapUKA U TEJIEHKKH.

OrnpeneneHue CpeaHel CKOPOCTU CKOJIBKEHHUSI OpyCKa WU JABUKEHUS
[IapUKa 10 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHUsI Tejla MPU PABHOYCKOPEHHOM JBHKEHUU MO
HaKJIOHHOM IUIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HayaJbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KaK psJ HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJITUHAKOBEI.

UccnenoBanre 3aBUCHUMOCTH CHUJIbI TPEHUSI CKOJIBXKEHUSI OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue kKodhHUITMEHTA TPEHUS CKOJTBKEHUS.

Ornpenenenue ECTKOCTH NPYKUHBI.

Onpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM ABM)KCHUH Tela
110 TOPU3OHTAIILHOW MMOBEPXHOCTH.



10. Onpenenienne pabOTHl  CHJIBI  YIIPYTOCTH TIPU  MOJIBEME Tpy3a C
HCIIOJIb30BaHUEM HEMOABUKHOI'O U MOABMYKHOI'O OJIOKOB.

11. MI3yueHue 3aKoHa COXpaHEHUS YIHEPTUH.

Paznen 9. Mexannueckue KoJIe0aHHA U BOJIHBI.

KonebarensHoe npmkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHHM: TIeproI,
4acToTa, aMIUIUTya. MaremMaTHyecKuil U IpY>KUHHBIM MasTHUKH. [IpeBparenue
SHEPIruH IPH KOJIeOaTeIbHOM JIBHKEHUU.

3aryxatomue — KojeOaHus.  BeiHyXaeHHble — KojeOaHus.  Pe3onaHc.
Mexannueckue BojHbl. (CBOWCTBA MeXaHMYeCKHUX BOJIH. [IpojosibHBIE W
nomnepevyHbie BOJIHBL. JlMMHA BOMHBI M CKOPOCTh €€ pacinpoCTpaHCHUS.
MexaHn4ecKre BOJHBI B TBEPJIOM TeJe, CEHCMUYECKUE BOTHBI.

3ByK. ['poMKOCTh 3Byka M BbicOTa TOHA. OTpakeHue 3Byka. MH(pa3Byk u

yJIbTPa3BYK.
Hemoncmpayuu.
1. HaOmronmenne kojie0aHMil Ten IIOA AECUCTBUEM CHJIBI TSDKECTH W CHIIBI
yIIPYTOCTH.
2. HaGmronenue xonebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.
3. HaOnronenue BBIHYKIEHHBIX KOJIEOAHUI U pe30HaHCA.
4. PacmpocTpaHeHUe MPOJIOJIBHBIX M IMIOMIEPEYHBIX BOJH (HA MOJICIH).
5. HaOmrogeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTUYECKHUMN PE30OHAHC.

Jlabopamopuwvie padbomul u onvimol.
1. OmpeneneHue 4YacTOThl M Mepuoja KoieOaHW MaTeMaTUYecKOro
MasTHHKA.
2. OmpezeneHne 4acTOThI U IEPHOJA KOJIeOaHNU I MPYKUHHOTO MAasgTHHUKA.
3. HccnenoBanue 3aBUCMMOCTHU MEpUOJia KOJIEOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. WccnenoBaHue 3aBUCUMOCTHU MEPHUOJIa KOJI€OAHUN MPYKUHHOTO MasgTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHMMOCTH NEpHOJa KOJeOaHUI Ipy3a, MOJIBELIEHHOIO K
HUTH, OT Macchl Ipy3a.
6. ONbITBI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh  IE€pHoJa  KOJEOaHMIA
NPY>KUHHOTO MasATHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOIHOTO MaCHHUS.
Paznea 10. Di1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE  TOJIe.  OJJEKTpOMarHutHole  BoJIHBL.  CBOMCTBa
AJEKTPOMArHuTHhIX BOJH. Illkana »nekTpoMarHuUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3H.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BosiHOBBIE CBOICTBa
CBETa.

Jlemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. W3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHUS.

JlyueBas ~ Momenb  cBera.  Mcrounmkum — cBera.  IIpsMonuHeEnHOE
pacnpoctpaHeHue cBeta. 3atMenuss ConHua u Jlynsl. Otpaxenue ceera. [Imockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnienne cBera. 3akoH mpenomiieHUs cBeta. [lomHOe BHYyTpeHHEe
OTpa)X€HHE cBeTa. lICronp30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJIAX.

Jlunza. Xonm onayuedr B guH3e. OnTuyeckas cucrema ¢oToanmnapara,
MHUKpOCKONAa M Tejeckona. [7a3 kak onTudeckas cucteMa. bIM30pyKoCcTh U
JTATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Omnbitel HptoToHa. CroxxeHue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus cBeTa.

Jlemoncmpauuu.

[IpssmonuHeiiHOE pacpOCTpaHEHUE CBETA.

Otpaxxenue cBera.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue cpera.

Onruyeckuil CBETOBOJ.

Xon nmydei B cobuparomieii TuH3e.

Xox JIyder B pacCEeMBArOLIEH JINH3E.

[Tomyuenune n300pakeHU ¢ TOMOIIBIO JINH3.

[Tpunmun aevicTBus doToammapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moaens rinasa.

11. Paznoxenue 6enoro cBera B CHEKTP.

12. [lomy4yenune 6em0ro cBETA MPH CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopmusie pabomel u onvimel.

1. HccnenoBanne 3aBUCHMMOCTH YIJIa OTPaKEHUSI CBETOBOIO Jiyya OT yria
naJICHUS.

2. M3yuenue xapakTepuCTUK H300paXeHUs MPEAMETA B INIOCKOM 3epKalie.
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3. HccnenoBanue 3aBUCMMOCTH yTila MPEJIOMIICHUSI CBETOBOIO JIyya OT yriia
I1aJICHUS] HA TPAHULE «BO3LYX—CTEKIIO».



4. TlomydeHnue n300pakeHHI C TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI coOMparoien
JIVH3BI.

6. OnbITHI 110 Pa3yIOKEHUIO OEJI0ro CBETa B CIIEKTP.

7. OmbITHI MO BOCHIPHUATHUIO I[BETA MPEIMETOB MPU MX HAOIIOJIEHUU uepes
I[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBanToBbIe IBJIeHUS.

Omnwitel Pesepdopna u rutanerapnas mojens aroma. Monens aroma bopa.
Hcnyckanue v norionieHne ceera artoMoM. KBaHThl. JInHeYaTbie CIEKTPHI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- U ramma-usiydenus. CTpoeHrne aTOMHOTO
anpa. Hyknonnas wmoxenp artomHoro snpa. M3orombel. PannoakTuBHBIE
npeBpaienusd. [lepuon nonypacnana aTOMHBIX sIEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHMsS 3apsI0BOTO M MAacCOBOI'O YHCEIL.
DHeprus CBsA3M aTOMHBIX saep. CBA3b Macchl M 3HEpruu. Peakuuu cuHTE3a H
nenenus siaep. Mctounuku sneprun CosiHLa U 3BE3 L.

SnepHas osHepretuka. JleMCTBUS pagUOAKTUBHBIX H3JIyYCHUN HaA JKUBBIC
OpraHUu3MBbl.

Hemoncmpayuu.

1. CnexTpbl U3Ty4YEHHS U MOTJIOUIECHUSI.

2. CHexTpbl pa3au4HbIX T'a30B.

3. Cnekrtp Boaopoaa.

4. HaOmroneHue TpekoB B kamepe BunbcoHna.

5. Pabota cuéTunka HOHU3UPYIOIINX U3ITYYEHUH.

6. Perucrpanus usiydeHusi NpUPOIHBIX MUHEPAJTIOB U MPOIYKTOB.

Jlabopamopuwvie padbomul u onvimol.

1. HabGmroneHue CIIONIHBIX U JIMHEWYATBIX CIIEKTPOB U3JTYUYEHHS.

2. HccnenoBanue TpEeKOB: M3MEPEHHE HHEPIrUM YAaCTULBI MO TOPMO3HOMY

nyTH (1o dotorpapusim).

3. H3mepenue paanoakTUBHOTO GOHA.

IHoBTOpPHUTEILHO-0000 1A LU MOIYJIb.

[ToBTOpHUTENBHO--00001IAONTNIT MOy b TIPEIHA3HAYEH AJIs1 CUCTEMATHU3aluN
U 0000IIeHHs  MPEAMETHOTO  COACpXaHUs M ONbITa  JACSITEIbHOCTH,
IpUOOPETEHHOTO TPU U3yUYEHUH BCETO Kypca (PU3UKHU, a TAaKXKe JUIsS MOATOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMEHy 10 (Qu3uke [isi OO0y4arommxcs,
BBIOPABIIINX 3TOT yU4EOHBIN MPEMET.

[Ipn M3ydeHUM AAHHOTO MOIYJISI PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BHJIbI
JesITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeYUBACTCS JAOCTHXKEHHUE MPEAMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  PE3yJIbTaTOB  00ydeHUs, (QopMHUpyeTCs
€CTECTBEHHOHAY4YHasl I'PaMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HCCIEI0BaHHUS



SIBJICHUM npupoabl WM TCXHHUKH, OBJIIAACHHC YMCHHUSIMU 00BACHSITH (1)I/ISI/II‘ICCKH6
ABJICHHUA, IIPUMCHAA IIOJYYCHHBIC 3HAHMA, PCIIATh 3add4ud, B TOM YHCIIC
Ka4CCTBCHHBIC U OKCIICPUMCHTAJIbHBIC.

HpI/IHHI/IHI/IaHBHO I[GSITCJ'IBHOCTHI)Iﬁ XapaKTCp AJAaHHOI'O pa3cjia PCaIn3yCTCA
3a CYET TOro, 4YTO 06yan0mHec;{ BBIIIOJIHAIOT 3addaHWA, B KOTOPBIX HM
npcaaaracTcs:

Ha OCHOBC IIOJYYCHHBIX 3HAHUU paciio3HaBaTb M HAY4YHO O0OBSACHATH
(bI/ISI/ILICCKI/IG SBJICHHS B 01<py>1<a}omeﬁ Impupoac u HOBCGHHGBHOﬁ KHN3HU,

HCIIOJIB30BATh HAYYHBLIC MCTOAbI UCCIICAOBAHUA (1)I/ISI/II-I€CKI/IX HBHCHHP'I, B TOM
YUCJIC OJI1 ITPOBCPKU THITIOTE3 U MMOJYUCHUA TCOPCTUUCCKUX BBIBOIOB,

OOBSACHATH HaY4YHBIC OCHOBBLI HanOoJiee BaKHBIX I[OCTI/DKCHI/II\/'I COBPCMCHHBIX
TGXHOHOFHﬁ, HaImpruMep, IMPakKTHICCKOro UCIOJIb30BaHUA PA3JIMUYHBIX KCTOUYHHUKOB
OHCPIrurM Ha OCHOBC 3dKOHA IMPEBpalICHUA U COXPAaHCHHUS BCCX H3BCCTHBIX BHUAOB
OHCPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (u3nKu Ha ypOBHE OCHOBHOIO OOUIEro oOpa3oBaHUs HAMPABIEHO

Ha JIOCTUKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe uydyenus: pu3NKyd Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHus

y oOyuaroiierocs OyayT copMUpPOBaHbBI CIEAYIONINE JTUYHOCTHBIE PE3YIbTATHI B
YJaCcTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS S

— IIPOSIBJICHHE MHTEpPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3HYECKON HayKU;

— HEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX --(PU3UKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJACHHH OOIIECTBEHHO 3HAYMMbIX
U OTUYECKUX MpoOJieM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM
JTOCTUKEHUN (PU3UKH;

— OCO3HAHUE BAXXHOCTU MOPAJbHO--3TUYECKUX IPUHIIMIOB B JIEATEIBHOCTH
YUYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHUSA:

— BOCIPHUSTHE ICTETUYECKHX KAaueCTB (PU3NUYECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IO3HAHMA:

— OCO3HaHUE IIEHHOCTH (PU3UYECKOW HAyKHM KakK MOIIHOTO HHCTPYMEHTa
IIO3HAHHUSI MHUPA, OCHOBBI PA3BUTHUSI TEXHOJIOTHH, BAXKHEWILIEH COCTABISIOLIEH
KYJIbTYPBIL;

— pa3BUTHE HAy4yHOW II00O3HATETBPHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NESATENbHOCTH;

S) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI U  3MOLHMOHAJIBLHOIO
0J1aromoJIy4us:

— OCO3HaHME IIEHHOCTH Oe3omacHoro oOpasza >KM3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXHOCTH TMpaBWi O€30MacHOr0 TMOBEACHUS Ha
TpaHCIIOpTE, HA JOpOorax, ¢ 3JEKTPUUYECKHM M TEIUIOBBIM 00OpYyIOBaHHEM B
JOMAILIHUX YCIIOBUSX;

— chOpMUPOBAHHOCTh HaBbIKa pediekcuH, MpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOT'0 K€ MpaBa y IPyroro 4eJioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

— AKTMBHOE y4yaCTUE B PEIICHUHM MPaKTUYECKHX 3a1ady (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHu3allud, TOpojJia, Kpas) TEXHOJOTUUECKOH U



COITMAJILHOM HAIPABIICHHOCTH, TPEOYIOMUX B TOM YHCIE H (U3UICCKUX
3HAHMU;

e — MHTEPEC K MPAKTHICCKOMY M3yUCHHIO TTPOdeCcCHii, CBA3aHHBIX C (DU3UKOM;

e 7)3K0JOrHY€CKOro BOCIIUTAHUA:

e — OpHUCHTAIMSl HA NMPUMEHEHHE (PU3MYECKUX 3HAHWUI IJi1 penieHus 3a7ad B
0o0JacTh OKpY’KaloIed cpenbl, IUJIAHUPOBAHUS TOCTYNKOB M OIEHKH HX
BO3MOXHBIX ITOCIIEICTBUH JIJISI OKPYKAIOILIEH CPEBI;

e — OCO3HaHHWE I00ALHOrO XapakTepa 3KOJIOTMYECKUX MpoOJieM M MyTed HX
pelIeHus;

e 8) ajanTanuM K U3MEHSIOUIUMCH YCJOBUSM COLMAJIBLHOM M NPHUPOAHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICUCTBUU TMPU BBHINOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAMPaBIECHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM
APYTrux,

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTA YEPE3 MPAKTUUYECKYIO
JIeSITENIbHOCTb;

e —NOTPeOHOCTH B POPMUPOBAHUH HOBBIX 3HAHHI, B TOM YHUCIEe POPMYIHPOBATH
UJIeH, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX 00BEKTaX U SIBICHUSAX;

e — OCO3HaHME JIeDHUITUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 001aCTH
bu3uKH;

e — IUTAHUPOBAHWE CBOETO PAa3BUTHUS B NPUOOPETEHUU HOBBIX (PU3HMUIECKUX
3HAHMU;

e — CTPEMJICHHE aHAJIM3UPOBATh U BHISBIISITH B3AaUMOCBSI3H IPUPOIBI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJI€ C HCIIOJIb30BaHHEM (DH3NUSCKUX 3HAHUA;

e — OIICHKAa CBOMX JCHUCTBUM C YYETOM BIIHSHHS HA OKPYXKAKOUIYKO CpENy,
BO3MOXKHBIX TJI00AJIbHBIX TTOCIEICTBUIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesymbraTe OoCBOeHHS mporpamMmbl 10 (QHU3MKEe HAa YPOBHE OCHOBHOI'O
oOrmiero oopa3oBanus y o0ydaromierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE T03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC JICHCTBHS,
KOMMYHUKATHBHBIE  yHHBEpCaJbHbIC  y4YeOHBIC  JICHCTBUS, PETYJSATUBHBIC
YHHUBEpCAIbHBIC YICOHBIC ICHCTBUSI.

7 Kiaace
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

Ba3oBble Jjoruueckue 1elicTBUA:



BBISIBIISIT M XapaKTEpU30BaTh CYIICCTBEHHbIE TMPU3HAKA OOBEKTOB
(siBNIEHUIA);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIIMN, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B pacCMaTpUBaeMbIX (hakTax,
TAHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBJICHUSIM;
BBISIBJIATh TTPUYMHHO--CJICJICTBEHHBIC CBS3M TMPH H3YYEHUH (PHU3UICCKHIX
SIBIICHUH W MPOIIECCOB, JIENATh BHIBOJBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIFOUEHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX
(U3NIECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCO0 pelIeHus Yy4deOHOW Quznueckoit
3a/layu (CpaBHEHHE HECKOJIBKUX BAapUAHTOB PEIICHHUS, BHIOOp HamOoJjiee
MOJIXOJISAIIETO ¢ YIETOM CaMOCTOSTEIILHO BBIJCIICHHBIX KPUTEPUCB).

Bba3oBble HccaenoBaTeJbCKHE 1eCTBUA .

UCII0JI30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUN NHCTPYMEHT TO3HAHUS;
IPOBOJUTH MO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIAHY OMBIT, HECIIOKHBIH
(u3MYECKUl SKCHEPUMEHT, HEOOJIBILIOE UCCIEeI0BaHUE (PU3NYECKOTO
SABJICHUS;

OLICHUBaTh HAa MNPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMaIuIo,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHUSI U BBIBOJBI MO pe3yJbTaTam
MIPOBENEHHOTO HAOMIOJEHUS, OIbITA, UCCIIEIOBAHNUS;

MIPOTHO3MPOBAaTh  BO3MOXKHOE JalibHEWIlee pa3BUTHE  (DUIUUECKUX
MIPOLIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTUHU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ nHpopmanmei:

MPUMEHSATH Pa3IUYHbIE METObl, NHCTPYMEHTBI U 3alPOCHI IPH MOUCKE U
orOope MH(pOPMAlMM WIA JAHHBIX C YY4ETOM MpPEIIOKEHHON Yy4yeOHOU
dusznueckoi 3anayu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMYHbIX BUIOB U (POPM MPE/ICTaBICHHUS;

CaMOCTOSITENILHO ~ BbIOMpaTh ONTUMAaJbHYIO (OpMy MpeacTaBICHUS
uHbOpMallMl M WUIIOCTPUPOBATh pElIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, IarpaMMaMu, HHOU TpaduKoi 1 MX KOMOUHALUSMHU.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHA:

B X0j¢ OOCyXJeHHsI y4eOHOTO MaTepuala, pe3yiabTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKAA€MOU TEMBI U
BBICKA3bIBaTh HJICW, HAICJICHHBIC HA PEIICHUE 3aJa4l W TMOJJep>KaHue
Onaro>kej1IaTeIbHOCTH OOIIECHUS;



COMOCTAaBIISATh CBOU CYXKACHHUS C CYXKICHHSIMH JAPYTHMX YYaCTHHKOB
Jranora, OOHapy>KHBaTh Pa3jINdKre U CXOJICTBO MO3UIIUN;

BBIPA)KATh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
MyOIMYHO MPECTABIATh PE3YIbTAThl BHIMOIHEHHOTO (DU3UYECKOTO OMBITA
(aKCTIepuMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NOHMMAaTh W WCIOJB30BaTh  NPEUMYIIECTBA  KOMaHIHOW |
WHIUBHUyaIbHOW palbOThl TIPH pEHNICHUH KOHKPETHOH (u3maeckoi
poOJIEMBbI;

NPUHAMATH [ETTH COBMECTHOM JIESATEIBHOCTH, OPTaHW30BBIBATh JIEHCTBUS
no e€ MOCTIKEHHUIO: paclpeleisaTh PO, OOCYXAAaTh IPOILECCHl H
pe3yabTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS HECKOJIBKHX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, JIOCTUTasi KAYSCTBEHHOTO pe3y/IbTaTa Imo
CBOCMY HAIPABJICHUIO M KOOPJAMHHPYS CBOU JICHCTBUS C JAPYTHMH
YJIeHaMU KOMaH/Ibl,

OIICHMBATh KA4eCTBO CBOETO BKJIaJia B OOIIMA MPOIYKT IO KPUTCPHUSIM,
CaMOCTOSATEIHLHO CHOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS.

PeryasiTuBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Camoopranusanus:

BBUISIBIISATh NIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTyalUsX, TPEOYIOIINUX
I petieHust (PU3NYECKUX 3HAHUM;

OpUEHTUPOBATbCS B  PA3IMYHBIX MOAXOAAX MPHUHATHUS  pPELICHUN
(MHAMBUAYaTbHOE, MPUHATHE pEUIEHUS B TPYyIIE, NMPUHATHE pPELICHUN
rpynmnom);

CaMOCTOSATEIBHO COCTABJISITh AITOPUTM PELICHUs (PU3UUECKON 3aauK WUIIH
IUTaHA MCCJIEIOBAHUS C YYETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh PEIaraéMble BApUAHThI PEILICHUN;
JIeJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMHd U NPEIIaraTh IJlaH €€ N3MECHEHNS;
OOBSCHATh TPHUYUHBI  JOCTIDKCHUSI  (HEIOCTHIKCHUSI)  PE3yJIbTaTOB
NEeSATENbHOCTH, JaBATh OLICHKY IPUOOPETEHHOMY ONBITY;

BHOCHUTh KOPPEKTHUBBI B JCSITEIBHOCTh (B TOM YHUCIE B XOJI BBIIOJIHEHUS
¢u3nueckoro WMCCIEeNOBaHWA WJIM TIPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENIbCTB, W3MEHHBIINXCS CHUTYyallMii, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTH ce0sl Ha MECTO JPYroro 4ejloBeKa B XOJ€ CIopa WU JTUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYIOro;



NpU3HABaTh CBOE MPABO HA OIMMOKY MPHU PEIICHUN (HU3UIECKUX 3a]1a4 UITH
B YTBEPKJICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPABO JIPYTOro.

8 kiace
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBIE YUeOHbIE 1eHCTBUS

Ba3oBble Jjoruueckue 1eMicTBUA:

BBISIBJIAT M XapaKTEPH30BaTh CYIIECTBEHHBIC TIPU3HAKH OOBEKTOB
(sBIIGHUI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIUN, OCHOBAHHS IS
0000I1ICHUS U CpAaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOJIOICHUSX, OTHOCSAIIUXCS K (DU3UUICCKUM SIBJICHUSIM;
BBISIBJISITh TTPUYMHHO--CJICJICTBEHHBIC CBS3M MPU H3yYEeHUH (PU3NIECKUX
SIBIICHUY ¥ MPOIIECCOB, JIENATh BHIBOJBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO peuieHus: yY4eOHOU (u3nYecKon
3a7aun (CpaBHEHUE HECKOJIBbKHWX BAapHAHTOB PEIICHHS, BHIOOp Hambojee
MOJIXOJISIIETO ¢ YYETOM CAMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBblie uccienoBarejLCKue 1eHCTBUA .

MCII0JIb30BaTh BOIPOCHI KaK HCCIIE0BATEIbCKUN NHCTPYMEHT O3HAHUS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOXKHbBIN
(U3HUECKUIl 3KCHEPUMEHT, HEOOJIBILIOE UCCIEeN0BaHUE (PU3NYECKOTO
SABJICHHUS;

OLICHUBaTh HAa MNPUMEHUMOCTb H  JOCTOBEPHOCTh HH(OpMALUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYIUPOBATH 0OOOIIEHUST U BBIBOJBI MO pe3yJbTaTam
IIPOBENEHHOIO HAOIIOJEHUS, OIbITA, UCCIIEI0BAHNUS;

MPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKHX
MPOLIECCOB, a TAK)KE BbIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ undopmaunmeii:

MPUMEHSTh PA3TUIHBIC METObI, MHCTPYMEHTHI U 3alPOCHI TIPHU TOUCKE U
orOope WHGPOPMAIUM WA JAHHBIX C Y4ETOM MPEIOKEHHOW Yy4eOHOU
bu3ndecKkol 3a1a4H;

aHATN3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OpPMAIUIO
Pa3TUYHBIX BUJOB U (POPM TIPEICTABIICHNUS,



CaMOCTOSATETILHO ~ BBIOMpATh ONTUMAJIbHYIO (OpMY TMPEICTABICHUS
uHbOpMalMK ¥ WUIIOCTPUPOBATh peEIIaeMble 3a7aud  HECIO0KHBIMU
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi 1 ©X KOMOWHAIIUSIMH.

KoMMyHUKATHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS:

B X0/i¢ 0OCyXJeHHsI y4eOHOTO MmaTepuala, pe3yiabTaToB JabOpaTOPHBIX
paboT M IPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1aeMOM TEMBI U
BBICKa3bIBaTh WJICW, HALICJICHHbIC Ha pEIICHHE 3alaud U MOAJIEp)KaHue
OJ1arokenaTeIbHOCTH OOIIECHNUS;

COINOCTABIIATh CBOM CYXACHUS C CYXICHUSMU JPYTUX YYaCTHUKOB
auanora, OOHapyKUBaTh pa3juyune U CXOJCTBO MO3ULINN;

BBIpaXKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U IMCbMEHHBIX TEKCTAX;
nyOIMYHO MPEACTABIATh PE3YNIbTAThl BHIMOIHEHHOTO (DU3NYECKOTO ONBITA
(aKCnIepuMeHTa, UCCIIEIOBaHUS, IPOEKTA);

NOHMMaTh ¥ MCHOJNb30BaThb  MpPEUMYyIIECTBA  KOMaHJHOW U
UHAUBUAYAJbHOM paboThl MpU pEUICHUH KOHKPETHOW (U3HUECKOU
npoOJIeMBbI;

NPUHAMATh 1IETTH COBMECTHOM NIEATEIHHOCTH, OPTraHU30BBIBAThH JIEHCTBUS
no e€ JOCTHKEHMIO: pacHpelensaTh PO, 0O0CyX IaTh NPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;
BBITNIOJIHATH CBOIO YacTh palbOThI, JOCTUTAsi KAYECTBEHHOIO pe3yJbTaTa 1o
CBOEMY HAMpaBICHUIO M KOOPAUHUPYS CBOM JCHCTBHS C JPYTUMHU
YJIeHaMU KOMaH/Ibl;

OILICHMBATh KaueCTBO CBOETO BKJIaJa B OOIMMU MPOAYKT MO KPHUTEPHSM,
CaMOCTOATENIBHO COPMYITHPOBAHHBIM YYaCTHUKAMU B3aHMMOICHCTBHUS.

PerynsiTuBHbIe YHHBepcajibHbIe YueOHbIe 1elCTBUSA

CaMoopraHmamm:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX U YYCOHBIX CHUTYAIUSX, TPEOYIOMNX
TS pereHust GU3NIeCKuX 3HAHUM;

OpUEHTHUPOBATHCS B  PA3NIMUHBIX MOAXOAAX MPHUHATHS  PEIICHUN
(MHAMBUAYaTbHOE, TPUHATHE PEIICHUS B TPYIE, MPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOSATEIFHO COCTABIISITh AJITOPUTM pelIeHHs (PU3UIESCKON 3aa4u WK
MJIaHa MCCIIEOBAHUSI C YYETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh Mpe/jlaraéMble BAPUAHTHI PEIICHUH;
JieNaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIN HHTEJLJIEKT:

JlaBaTh aJIEKBAaTHYIO OLIEHKY CUTYAIMU U MIPEJIaraTh MiaH €€ U3MEHEHUS,



OOBSCHATh TPHUYUHBI  JOCTIKCHUSI  (HEIOCTHIKEHHSI)  PE3YJIbTaTOB
JeSITENIbHOCTHU, JaBaTh OILIEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTH KOPPEKTUBBI B JICATEILHOCTH (B TOM YHCIIE B XOJ BBITIOJHEHHUS
¢u3nueckoro WMCCIENOBaHUA WJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENIbCTB, W3MEHHMBIIMXCS CHUTYyallMil, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM;

CTaBUThH ce0sl Ha MECTO JPYroro 4ejroBeKa B XOJ€ CIOpa WU JMCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;
NpU3HABATH CBOE MPABO HA OIMMOKY MPHU PeHIeHUH (HU3NUECKUX 3a]1a4 WU
B YTBEPKACHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYroro.

9 kiacc
Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHBIE YUeOHbIE H1eHCTBUS

Bba3oBble JJjoruueckue 1eficTBUA:

BBISIBIISIT M XapaKTEpHU30BaTh CYIIECTBEHHbIE TMPU3HAKU OOBEKTOB
(siBNIECHUI);

YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCHU(PUKAIIMKA, OCHOBAHUS JIJIs
0000111eHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIOICHUSIX, OTHOCSAIIUXCS K (DU3UUYECKUM SIBIICHUSIM;
BBISIBJISITh TTPUYMHHO--CJICJICTBEHHBIE CBA3U NPHU HU3YyYEHUU (HU3MUECKUX
SIBIICHUH W MPOIIECCOB, JIENATh BHIBOJBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUEHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX
(U3NIECKUX BETTUYHH;

CaMOCTOSITEJILHO BBIOMpPATh CIMOCO0 pelIeHus y4eOHOW Quznueckoit
3amaun (CpaBHEHUE HECKOJIBKHMX BAapPHAHTOB PEIICHUS, BHIOOpP HamOojee
MOIXOJISIIIIEr0 ¢ YYETOM CaMOCTOSITEIIbHO BBIJICTICHHBIX KPUTEPHEB).

Bba3oBble HccaenoBaTeJbCKHE 1eHCTBUA .

UCII0JI30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUN NHCTPYMEHT TO3HAHUS;
IPOBOJUTH MO CAMOCTOSITENIbHO COCTABJICHHOMY IUIAHY OIBIT, HECIOKHBIN
(Gu3MUecKuil 3KCHEPUMEHT, HEOOJIbIIOE UCCe0BaHue (PU3NYECKOTO
SIBJICHUS;

OIICHMBATh HA MPUMEHUMOCTh W  JOCTOBEPHOCTh HWH(MOpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOSITETLHO (OPMYJIUPOBATH 0OOOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOMIOJEHUS, OTIbITA, UCCIIEIOBAHNUS;



IPOTHO3UPOBATh  BO3MOXKHOE  JajbHEWIee pa3BUTHE  (PUBHMUECKHX
IIPOIIECCOB, a TAK)KE BBIIBUTATH MIPEATIOIOKEHNS 00 MX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ nnpopmanmeii:

OPUMEHSTHh Pa3JIMYHbIE METOJbl, HHCTPYMEHThI U 3alpOChl MPU IMOUCKE U
orOope WH(pOPMALIUU WA JAHHBIX C YY4ETOM MpPeIOKEHHOM Yy4yeOHOU
busznueckoi 3anayu;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(OpPMAIUIO
Pa3TUYHBIX BUJOB U (POPM IIpeICTaABIICHHUS;

CaMOCTOATEJILHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY Tpe/CTaBICHUS
uHbOpMallMM ¥ WUIIOCTPUPOBATh pEIIaeMble 33Jaud  HECIO0KHBIMU
cXeMaMH, JuarpaMmMaMu, HTHOU rpaduKoi U uX KOMOWHAIIUSIMU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:

B X0/ie 0o0OCyXJeHHsI y4eOHOTrO maTepuala, pe3yiabTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3aJ]aBaTh BOMPOCHI MO CYLIECTBY 00CYX)IaeMOil TEMbI U
BBICKA3bIBaTh MJIEW, HAllEJICHHbIE HAa pEIICHUE 3aJaud U MOJJep>KaHue
Onaro»keaTeIbHOCTH OOIICHUS;

COMOCTAaBISATh CBOU CYXACHHUS C CYXICHUSIMH JAPYIHMX YYaCTHUKOB
auanora, OOHapy>KMBaTh Pa3jiuiKle U CXOJICTBO MO3ULUNA;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJICTABIATh PE3YIbTaThl BBIIIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCnIepuMeHTa, UCCIIEOBaHUS, IPOEKTA);

MOHMMAaTh W HCNOJb30BAaTh  MPEUMYIIECTBA  KOMAHIHOW  H
WHIUBUIYabHOM paloThl MpU PEIIEHUH KOHKPETHOW (hU3MUECKOM
poOIeMBl;

MPUHUMATh LIEJId COBMECTHOU AESATENbHOCTH, OPIaHU30BBIBATH JIEHCTBHUS
no e€ JOCTHXKEHHUIO: paclpeleisiTh PO, OO0CyXIaTh NIPOLECCHl U
PE3yNIBTaThl COBMECTHOM paboThI, 00001IaTh MHCHHSI HECKOJIBKUX JIFOICH;
BBITIOJHATH CBOIO 4acTh pabOTHI, JOCTUTAsi KAUECTBEHHOTO Pe3ysibTaTa o
CBOEMY HAIPABIECHUIO M KOOPAWUHHUPYS CBOM JCUCTBUS C JAPYTHMH
YJIEHAMH KOMAaH/IbI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa B OOIIMI HPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yYACTHUKAMHU B3aUMOCHCTBUS.

PeryasitTuBHbIC YHUBEpPCAJIbHbIE YU4eOHbIE 1eiiCTBUA

CamMmoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYaIMsIX, TPEOYIOITNX
JUIS pereHust GU3NIeCKuX 3HAHUM;



OpPUEHTUPOBATbCA B  PA3IMUYHBIX MOAXOJAX MPUHATHUS  PEIICHUI
(MHOUMBUlyaTbHOE, MPUHSITUE PELICHUS B TPYyNIE, NPUHATUE pPEIICHUN
TpYIMon);

CaMOCTOATEIFHO COCTABIISITH AJITOPUTM PEIIeHHs (HU3UIECKON 3a/1auu UITn
IUTAaHA WCCIEJOBAHUS C Y4ETOM HMMEIONIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraéMble BAPUAHTHI PEIICHUH;
Jies1aTh BHIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOJIb, AMOIMOHAJIbHbIN HHTEJJIEKT:

JaBaTh AICKBATHYIO OLICHKY CUTYallUM U MPEAIararh IJIaH €€ U3MEHECHUS;
OOBSICHATH ~ NPUYUHBl  JTOCTHXKEHUS  (HEOCTHXKEHUS]))  Ppe3ylbTaToOB
JESITEIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JEATEILHOCTH (B TOM YHCIE B XOJ BBIIIOJHEHHUS
(¢u3nuecKoro UCCleNOBaHUA WJIM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, WM3MEHHUBLIMXCS CUTYallUH, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO JPYIrOro YeJIOBEKa B XOJ€ CIOpa WM AUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY IPYIoro;
NpHU3HABATh CBOE MPABO HA OMIMOKY MPHU pelIeHUH (PU3UUECKUX 3a]a4 WIH
B YTBEPKACHUAX Ha HAYYHbIC TEMBI U TAKOE K€ IIPABO IPYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 Kjacce mpeMETHbIC PE3yIbTaThl Ha 0A30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (U3MYECKHE U  XUMHUYECKHE  SIBJICHUA,
HaAOJII0/IeHUEe, DKCIIEPUMEHT, MOJIEb, TUNOTE3a, €IWHHULBI (PU3MUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BellecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYECKOe JBIKEHHE (paBHOMEpHOE,
HEPABHOMEpPHOE, NPSIMOJMHEWHOE), TPACKTOPHs, pPAaBHOJEHCTBYIOLIAS
cuJa, nedopmManus (ympyras, ItacTuyeckas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

paznuuath siBjaeHus (auddysus, TEIIOBOe JBMXEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JIBUKECHHE, HEPABHOMEPHOE  JIBUKCHHUE, HWHEPIUs,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPJIBIX TEJI C 3AKPEIUVIEHHOM OCHIO
BpalllcHUs, Mepefaya JaBJCHUS TBEPABIMU TEJaMH, XUJIKOCTAMH U
ra3amMy, arMoc(epHOe JaBJ€HUE, IUIaBaHUE TeJ, [PEBpaIICHUS]
MEXaHUYECKON SHEpPruu) MO ONHUCAHUI0 WX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;



pacrmo3HaBaTh TNPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBJIECHUN B
OKpY’)KalollleM MHUpe, B TOM 4YHcle (U3MUECKHUE SIBJICHUS B IPUPOJE:
OPUMEPBI JIBJKEHHSI C PAa3jIM4YHBIMU CKOPOCTSMH B KMUBOM M HEXUBOU
OpUpPOAE, NECUCTBHE CWJIBI TPEHUS B IPUPOAEC U TEXHUKE, BIMSIHUE
aTMoc(epHOro JIaBJICHUs Ha JKUBOM OpraHu3M, IUIaBaHUE PbIO, pbluard B
TEJIe YeJIOBEKa, IIPU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3a7jauy B yUEOHYIO,
BBIJICJISITh CYILIECTBEHHbIE CBOMCTBA (MMPU3HAKU) (PU3UUYECKUX SIBIICHUH;
OIKCHIBaTh U3yUYEHHbIE CBOMCTBA TE€I U (PU3NUYECKHUE SIBJICHMSI, UCIIOJIb3YS
¢u3nyeckue BeNMUUHBI (Macca, O0BbEM, IJIOTHOCTh BEIIECTBA, BpeEMH,
IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJa TSAXKECTH, BEC
TeJla, CWIa TPEHMs, JaBieHue (TBEPAOro Tena, JKUIAKOCTH, Tasa),
BBITAJIKMBAIOIAs CHUJIa, MEXaHWYecKas pabdoTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CHJIbI, KO3(Q(QUUMEHT TOJIE3HOTO JACHCTBUS MEXaHU3MOB,
KWHETUYECKasl W IOTEHLMAJIbHAs SHEPrus), IpHU OINHUCAHUU IPaBUIBHO
TPaKTOBaTh  (PU3MYECKUA  CMBICI  HMCHOJB3YEMbIX  BEJIMYMH, HX
0003HaYeHUsT W €IUHULbl (U3MYECKUMX BEJIUYMH, HAaXOIUTh (HOPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEJIMUMHY C JIPYTUMHU BEJIMYMHAMH,
CTPOUTH I'papUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu3oBaThb CBOWCTBA Tel, (U3UUECKUE SIBICHUS M MPOLECCHI,
WCIIONB3Ys MpaBUiia CJIOXEHUs CUJl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMmena, IpaBWIO paBHOBecHs pbryara (Oyoka),
«30JI0TO€ TMPaBUJIO» MEXAHHMKH, 3aKOH COXPaHEHUs MEXaHU4EeCKOU
SHEPruM, NpPU ITOM JaBaTh CIIOBECHYIO (DOPMYIUPOBKY 3aKOHa H
3aMKMChIBATh €r0 MATEMATUUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBICHUS, IPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTYyallMi MPaKTHKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CJICACTBEHHBIE CBS3H, CTPOUTH 00BsACHEHUE n3 1-2
JIOTMYECKUX IIaroB ¢ ONOpod Ha 1—2 M3y4EeHHBIX CBOMCTBA (PUINYECKHUX
ABJICHUH, PU3NIECKUX 3aKOHA WIIA 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3ajadyd B 1—2 JEHCTBUSA, HCHOIb3YyS 3aKOHBI M
(Gopmynbl, cBs3bIBaiOUIMe (U3MUYECKUE BEIUYMHBI: HAa OCHOBE aHajIn3a
YCIIOBHS 33/1a4Ml 3alHChIBaTh KPAaTKOE YCIOBHUE, MOJACTABIATH (pU3HUecKue
BEJIMYMHBI B (OPMYyNBI U MPOBOAUTH PAcCU€Thl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJISl PELIEHUs 3a]a4, OLCHUBATh PEaTUCTUYHOCTh
MOJIYYCHHOU (DU3UYECKOI BETUIHUHBL;

pacrno3HaBaTh MpPOOJEMbI, KOTOPbIE MOXHO PpEUIUTh MpPU OMOIIU
(pU3NYEeCKUX METO/I0B, B OMIMCAHUN UCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOE
IpEeANnoiao)KeHne  (rumoresy),  pasinyaTb W HUHTEPHIPETUPOBATH



MOJIYYCHHBIA pe3yJIbTaT, HAXOJUTh OIIMOKA B XOJI€ OIbITa, JeNaTh
BBIBO/JIBI 10 €T0 PE3YJbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOJACHUIO (PU3WYECKUX SIBICHUN WU
buznuecKux CBOMCTB TEN: bopmynupoBaTh IPOBEPSIEMBIE
IIPEAIOIONKEHHUsS, COOUPATh YCTAHOBKY U3 MIPEIII0KEHHOTO0 000PYy10BaHNU,
3aMKChIBaTh X0 ONBITa U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSIMBbIE W3MEPEHUS PACCTOSIHUS, BPEMEHHM, MacChl Tela,
o0béMa, CHUIBI M TEMIIEpaTypbl C HCIIOJb30BAHUEM aHAJOTOBBIX W
upoBBIX TPUOOPOB, 3aMUCHIBaTH TOKa3aHUS NPUOOPOB C YUETOM
3a/TaHHOM aOCOFOTHOM MOTPEITHOCTH U3MEPECHUH;

IPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3NYECKON BETUYMHBI OT
JIPYrol C UCIOJIb30BAaHUEM TMPSIMBIX HU3MEPEHHM (3aBUCUMOCTH IyTH
PaBHOMEPHO JBWIKYILIETOCS Tejla OT BPEMEHU JBHXKEHUSI Teja, CHJIbI
TPEHUS CKOJILKEHHS OT Beca Teja, kKauecTBa 00pabOTKU MOBEPXHOCTEHN Tel
Y HE3aBUCUMOCTHU CUJIbI TPEHUS OT IUIOIIAJAN CONIPUKOCHOBEHUS TEJ, CUIIbI
YOPYTrOCTH OT YJUIMHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BhEMa
MOrPY>KEHHOM YaCTH Te€JIa U OT IUIOTHOCTHU KUJIKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUMN
IJIaBaHUs TeJ, YCJIOBHM paBHOBECHUSI pblyara M OJIOKOB), y4acTBOBaTh B
IJJAHUPOBAHUM y4eOHOro HUCCIEIOBaHUs, COOMpaTh YCTAHOBKY U
BBITIOJIHATh WU3MEPEHUS, CIeAys MPEJIOKEHHOMY IIaHy, (UKCUPOBATh
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3NYECKUX BEIMYUH B BUJE
MPEJUIOKEHHBIX Ta0auIl U rpaduKoB, JenaTh BBIBOJBI IO pe3ysibTaTaM
WCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHHS (U3UYECKUX BEJIMYHUH (IUIOTHOCTh
BEIIECTBA JKUJIKOCTH M TBEPJIOrO TeENa, CUla TPEHHUS CKOJbXKCHUS,
JNABJIICHUE  BO31yXa, BBITAJIKMBAIOIIAs  CHJIA, JCUCTByHOIlas Ha
MOTPY’KEHHOE B JKUIKOCTh TENO, KOA(PPHUIIMEHT MOJIE3HOTO JACUCTBUS
MPOCTBIX MEXAaHU3MOB), ClIeysl TMPEIJI0KEHHON HWHCTPYKUHUH: TIpU
BBITIOJTHEHUH HM3MEPEHH CcOoOUpaTh SKCIEPUMEHTAbHYIO YCTAaHOBKY U
BBIYUCIISITh 3HAYCHUE UCKOMOM BEJIMYUHBI;

coOI0IaTh TIpaBUiIa TEXHUKU OE30TaCHOCTH TIPH padoTe ¢ 1abOpaTOpPHBIM
000pyI0BaHHEM;

YKa3bIBaTh MPUHIIMIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, AWHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMmerp,
phIuar, MOJBUKHBIN M HETIOJBUKHBIN 0JI0K, HAKJIOHHAS TUTIOCKOCTH;
XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HUX ONUCaHHUS (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOWCTBO BOJOINPOBOJA, THUAPABINYECKUN IIpecc,



MaHOMETp, BBICOTOMED, MOPIIHEBOH HACOC, apEOMETP), UCIIONIb3Yys 3HAHUS
0 CBOMCTBaX (PpU3UYECKHUX SBJICHUM M HEOOXOAUMbIE (DU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTh  MpUMEPHl  (HAXOAUTh  WHGOPMAINMIO O  MpPUMEpax)
NPAaKTUYECKOTO MCMOJIb30BaHUS (U3NYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU JUIsl obecriedeHus 0e30MacHOCTH MPU OOpallleHUU ¢ MpudopamMu 1
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHHsSI 3J0POBbSI M COOIIOJCHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHHS B OKPY KAIOILEH CpeJie;

OCYHIECTBJISATH OTOOpP UCTOYHUKOB uH(Mopmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJAaHHBIM MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIHNXCS
3HAHUM M TyTéM CpaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
MHPOpPMAINIO, KOTOpas SIBJISAETCS MPOTHBOPEUMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOIHEHUU YUEOHBIX 3a/laHUi HAyYHO--TIOMYJISIPHYIO
auTepaTypy (QHU3MYECKOro  COAEpIKAaHWs, CIPABOYHBIE MaTepHAIIbI,
pecypcbl cetn MIHTepHeT, BIajeTh MpuéMamMu KOHCTIEKTHPOBAHHS TEKCTa,
npeoOpazoBaHusi HH(OpPMAIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIC U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB WHGpOpMAIuu (HU3UUECKOTO COACPKAHMS, B TOM
qrcne MmyOJrMYHO JenaTh KpaTKUe COOOIICHHsI O pe3yibTaTax MpPOEKTOB
Wi Y4eOHBIX HCCIEAOBAaHWH, MPH ITOM TPaMOTHO HCIIOJIB30BAThH
M3YYCHHBIM TOHATUIHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUICHUE NTPE3CHTALUEN;

IpU BBINIOJHEHUH YYEOHBIX MPOEKTOB W HCCIIECIOBAaHUN pacmpenessaTh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTABJICHHBIMH 3aJadyaMH,
CIIETUTh 32 BBINOJHEHUEM IUIaHA JCHCTBUIA, aJeKBAaTHO OIICHUBATH
COOCTBEHHBIH  BKJaA B  JESATENIBHOCTb  TPYMIbI,  BBICTPAaUBATh
KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHCHHE OKPYKAIOIIHX.

K xonIy oOyuenus B 8 Kjacce mpeMEeTHBIC PE3yIbTaThl Ha 0A30BOM YPOBHE
JIOJKHBI OTPAXKATHh CPOPMUPOBAHHOCTD Y OOYJAIOIINXCS YMEHUM:

WCMOJI30BaTh MOHATUA: Macca U Pa3MeEPbl MOJIEKYJI, TEMJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUSA BEILIECTBA, KPUCTAIIINYECKUE U
amop(HBIC TeNa, HACHIIICHHBIA W HEHACHIIICHHBIM TMMap, BIAKHOCTH
BO3/yXa, TeMIeparypa, BHYTPEHHSS DSHEPIUs, TEIUIOBOM JBUIATElNb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsijl, SJIEKTPUUECKOE TOJIE, TPOBOJHUKHU
Y JUBJIEKTPUKH, TOCTOSIHHBIN JIEKTPUUECKUHM TOK, MArHUTHOE I10JIE;

paznuuath SABJICHUS (TEIUIOBOE PacCUIMPEHUE M CKaTHe, TeIuionepeaaya,
TEIUIOBOE PAaBHOBECUE, CMAYMBAHUE, KANIMJUISIPHBIC SBJICHUS, UCIIAPCHHUE,
KOHJICHCALIUS, IUIABJICHUE, KpHUCTaUIM3auus (OTBEpAEBAHHE), KHUIIEHUE,



TeIUIonepeaada (TerIoNnpOBOAHOCT, KOHBEKIIHS, U3JIy4eHUE),
ANEKTpU3alUs TeN, B3aUMOJEHUCTBUE 3aPAJ0B, NCUCTBUS 3IEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJSl HA IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHAYKIUS)
0 ONUCAHMID HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3MUECKUX SIBICHUN B
OKpYXalollleM MHpE, B TOM uucie (U3MYECKUE SIBJICHUS B IMPHUPOJIE:
NOBEPXHOCTHOE HATSXKEHUE M KANWUISIPDHBIE SBIIEHHS B MPUPOJE,
KpUCTAJIBI B mpuponae, usiydeHue ConHua, 3amMep3aHue BOJOEMOB,
MoOpcKkHe Opu3bl, 00pa30BaHNUE POCHI, TyMaHa, UHEsl, CHETa, JIEKTPUUYECKUE
SBJICHUSI B arMocdepe, IJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiin, Jpeid MOICOB, pOJdb MAarHUTHOTO TOJS IS KWU3HU Ha
3emuie, MONSIPHOE CHUSIHUE, IPU ATOM MEPEBOJIUTH MTPAKTHUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PUIMUECKUX
SIBJICHUM;

OMUCHIBATh U3YyUYCHHBIC CBOMCTBA TeJI U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndeckre BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHS, KOJTUYECTBO
TEIJIOThI, YJeJdbHasl TEIJIOEMKOCTh BEIIECTBa, yJeJbHas TeIioTa
MJIABJICHUSI, yJAeJbHAas TEIIoTa MNapooOpa3oBaHUs, ylelbHAas TeIIoTa
CrOpaHusi TOIUIMBA, KOA(PPUIMUEHT TMOJIE3HOTO JEUCTBUS TEILJIOBOM
MalllMHbI, OTHOCUTEIbHASl BIAXXHOCTh BO3/yXa, JJICKTPUYECKUU 3aps,
CUJa TOKa, DJIEKTPUUECKOE HANpsKEHUE, COMPOTUBJICHUE MPOBOJIHUKA,
YAEIbHOE  CONpPOTUBJIEHUE  BElIECTBa, pabora HU  MOIIHOCTb
ANEKTPUYECKOTO TOKa), TMpPU  ONHCAaHWU MPABUIBHO  TPAKTOBATh
(U3UYECKUI CMBICT HCMOJIb3yEeMbIX BEIUYUH, 00O03HAUCHHS U €AUHUIIBI
¢u3nUecKnX BEIWYWH, HAXOIUTh (POPMYIBI, CBS3BIBAIONINE JTAHHYIO
¢u3nUecKyt0 BEIWYMHY C JAPYTUMH BEIWYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBHCUMOCTEH (PU3NYECKUX BEITHYHH;

XapaKTepHu30BaTh CBOWCTBA Tei, (U3UYECKUE SIBICHUS W IPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUuu
CTPOCHMS BEIIECTBA, MPUHLMN CYNEPHO3UIUHN TOJIEH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH Oma Juisl yyacTka LenH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUsI DJHEPruyd, IMpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3MUYECKHE TPOIECChl M CBOMCTBA TeJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYallMi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHIABISITh
IPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHNE U3 1—2 JTOTHYECKUX



maroB ¢ omnopod Ha 1-2 W3ydeHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHIA,
($U3nYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJadyd B 2—3 JEHUCTBUSA, MCMOJB3YS 3aKOHBI U
dbopMyIbl, cBsi3bIBaONIME (DU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHajIn3a
yCIIOBUSL 3aJjauyMl 3alKChIBaTh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JaHHBIX JUIsl pEIIeHUsS 3aJadd, BbHIOUpATh 3aKOHBI U  (QOPMYIIBI,
HeoOXoIuMbIe i €€ pelleHHs, MPOBOAUTH pacy€Thl W CpPaBHUBATH
MOJIyYeHHOE 3HaueHue (PU3NUECKOI BEJIMUMUHBI C U3BECTHBIMU JAHHBIMH;
pacmo3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO pEUIUTh MpPH MOMOIIU
(¢u3MUecKuX METOJOB, HCIOJIb3ys ONHMCAHUE HCCIIECOBAHUS, BBIACIATDH
OpoBepseMOE TMPEANOJNIOKEHNE, OILICHUBaTh MPABUIBHOCTh MOPSIKa
IIPOBEJICHUS UCCIIEIOBAHMS, 1€TaTh BHIBO/IbI;

OPOBOJAUTH OMBITHI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
(u3nUecKuX CBOMCTB Tel (KamWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JJaBIICHUS
BO3/yXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU M3JIYyYCHUH OT I1IBeTa W3JIydarouel (Morjolaroniei)
NOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJbI OT TEMIEPATypbl KUAKOCTH U
wiom@aan e€ TOBEPXHOCTH, DJEKTPU3alMs Tel U B3aUMOJECHCTBUE
ANEKTPUUECKUX 3apsiioB, B3aUMOJIEUCTBHE TIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allsl MAarHUTHBIX TIOJIE TIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO MOJS HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJBHUIaTelsl IOCTOSIHHOTO TOKa): (OpMYJIHpPOBATH
MIpOBEpAEMbIE MPEINOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEATI0KEHHOIO
000pyI0BaHMs, OMKUCHIBATH XOJ1 ONbITA U (POPMYIUPOBATH BHIBO/IBI;
BBITIOJHATh  MOpsIMbIE  W3MEPEHUS  TeMIlepaTypbl, OTHOCUTEIbLHOMU
BJIQXHOCTH BO3/yXd, CHJIbl TOKa, HANOpPSKEHUS C MCIOJb30BAaHUEM
AQHAJIOTOBBIX TPHOOPOB U JATYMKOB (HM3MYECKUX BEIMYHMH, CPaBHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH;
MPOBOUTH UCCIIETOBAHUE 3aBUCUMOCTH OJHOM (PM3UYECKOM BEIMYUHBI OT
Apyrol €  HCHOJB30BAHMEM  NPSIMBIX HU3MEPEHHH  (3aBUCHMOCTH
CONPOTHUBJIEHUS] NPOBOJHUKA OT €ro JUIMHBI, IUIOAAU MONEPEYHOTO
CEYEHMS U YAEIBbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHNUKA, CUIIBI TOKA,
UAYLIEro 4epe3 IMPOBOJHMK, OT HANpsDKEHUS Ha  [POBOJHUKE,
HCCJIEOBAHUE TIOCIEAOBATEIBHOIO M MApPAJUIEIbHOTO  COEAUHEHUIN
MIPOBOJHUKOB): TUJIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUsI, CIeAysl NPEIIOKEHHOMY IUIaHy, (DUKCHUPOBATH
pEe3yNbTAaThl TMOJYYEHHON 3aBUCHUMOCTH B BHUAEC TaONMWI] U TpaduKoOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIC0BAHMS;



IPOBOJIUTh KOCBEHHbIE HW3MEpPEeHMsI (PU3MUECKUX BeNUYUH (yAeiabHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTHBICHWE TPOBOJHUKA, paboTra H
MOIITHOCTh 3JIEKTPUUYECKOTO TOKA): IUIAHMPOBATh H3MEPEHMsI, COOMpAaTh
HKCIEPUMEHTATIbHYIO YCTAaHOBKY, CJENysl NMPEAOKEHHON MHCTPYKUUU, U
BBIUUCIISITh 3HAUEHUE BEIMUUHBI,

coOJII0/1aTh MpaBUla TEXHUKU O€30M1aCHOCTH MpHU padoTe ¢ 1ab0paTopHbIM
000py10BaHUEM;

XapaKTepu30BaTb IMPUHIMUIBI  JACWCTBUS U3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOH Ha MX OMNHMCAHHUA (B TOM YHUCIE:
CUCTEMa OTOIUICHUS JIOMOB, TMT'POMETp, MapoBas TypOHWHa, aMIiepMeETp,
BOJIETMETP, CUYETUMK HIIEKTPUUYECKOW DSHEPIHM, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPbI, HArpeBaTeNbHbIE IEKTPOIPUOOPHI (MPUMEPHI), ANEKTPUUECKHUE
peI0XPaHUTEIH, DIIEKTPOMArHUT, 3JIEKTPOABUTATEIb MOCTOSIHHOTO TOKA),
UCTIOJb3Ysl 3HaHUSA O CBOMCTBaX (U3WYECKUX SIBICHUM M HEOOXOIUMBbIE
(duznueckre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIbHbBIE
npubOpel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (5KUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUTATENIb BHYTPEHHErO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl SJEKTPUUYECKUX
Lernel ¢ MociaeoBaTeNIbHbIM U MapalIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paznuyasi yCJI0oBHbIE 0003HAUECHHMSI JIEMEHTOB AJIEKTPUUECKUX LIETICH;
OPUBOJUTH  NpUMEpPbl  (HAXOOUTh  HMHGOPMALMIO O  MpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUS (PU3NYECKUX 3HAHUU B TOBCEIHEBHOMU
KU3HU JUIs oOecrieueHrs 0e30MacHOCTU MpHU OOpallleHuH ¢ npudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbSI M COOIIOJACHUS
HOPM 3KOJIOTUYECKOT0 MTOBEACHUS B OKPY’KAIOIIEH Cpee;

OCYIIECTBIATh TOUCK HHpoOpMAIMK (U3NYECKOTO COJACPKAHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHWUW M IIYTEM CpaBHEHUSA
JOTOJIHUTENBHBIX ~ MCTOYHUKOB  BBIACNATH  MH(POpPMAIMIO, KOTOpas
ABJISIETCS. IPOTUBOPEUYUBOM MIIK MOKET OBITh HEJTOCTOBEPHOM;
MCIIOJIb30BaTh NMPH BHINOJHEHUH yUEOHBIX 33JJaHUI HAyYHO--TIOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJEpKaHWs, CIPABOYHbIE MAaTepUalbl,
pecypcbl cetd MIHTEepHeT, BIajeTh npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAITUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M KPAaTKHE YCTHBIE COOOILEHUS,
0000mas wHOOPMAIMIO M3 HECKOJBKUX HCTOYHHKOB (HU3UIECKOTO
cColep>KaHusi, B TOM 4YHCIE€ MYyOJUYHO TMPEJCTABIATH pPE3YyIbTaThl
IIPOEKTHOW WJIM HMCCIIEOBATENBCKON NEATENBHOCTH, MIPU 3TOM I'PAMOTHO



UCIIOJIb30BaTh M3YYCHHBIM TMOHATUWHBIA ammapar Kypca (U3UKH,
COIIPOBOX/IATh BBICTYIUJICHUE IIPE3EHTALIUEN;

OpU BBIMOJHEHUU YYEOHBIX IPOCKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOLIECCOB PACTpPENENsaTh OO0S3aHHOCTA B TPYNIE B COOTBETCTBUM C
IIOCTABJICHHBIMM 33/1a4aMU, CJICINUTh 3a BBIIIOJHEHUEM IUIAHA JCUCTBUU U
KOPPEKTHPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIAJl B
NEeSATEIbHOCTh TPYMIIbI, BEICTPAUBATh KOMMYHHUKATUBHOE B3aMMOACICTBUE,
IPOSBIISSI TOTOBHOCTD pa3pemiarb KOHQIUKTHI.

K xoniy oOyuenus B 9 kjacce rpeaMeTHbIE pe3yibTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIOJb30BaTh IIOHATUA: CUCTEMa OTCY€Ta, MaTepuaibHass TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXAaHUYECKOTO JIBUXKEHHUS, AepopManus
(ympyrasi, mjacTU4eckasi), TpPEHHE, LIEHTPOCTPEMUTEIHLHOE YCKOpPEHUE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, a0COJIOTHO TBEPIOE TEIIO,
LEHTP TSKECTU TBEPAOIrO Tela, paBHOBECUE, MEXAaHUUYECKHUE KoJieOaHus U
BOJIHBI, 3BYK, HMH(Pa3ByK U VYIbTPa3BYK, DJIEKTPOMArHUTHHIE BOJHBI,
IIKaja 3J€KTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTbD,
CHEKTPhI UCITYCKAHMSI U MOTJIONIEHUSs, alib(a-, 0eTa- U raMMa-u3Jy4eHus,
U30TOIIbI, IJICPHASI DHEPIETHKA;

paznuyaTh SIBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEHHOE
IBUKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE ABM)KEHHE, CBOOOAHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBUKEHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, pEaKTUBHOE JBHXEHHUE, KOJIeOATeIbHOE IBIKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JBU)XEHHUE, OTPAKEHUE
3ByKa, NPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHHUE U IPEIOMIICHHUE
CBETAa, [IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHHe OeIoro CBeTa B
CHEKTp M CIOXEHUE CHEKTPAJIbHBIX LIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAasl PaJMOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEWYATOro CIEKTpa
U3JIyYEHHUs) 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JAHHOE (PU3NYECKOE SIBJICHUE;

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (U3MUECKUX  SBICHUN B
OKpYyXarolmeM Mupe (B TOM 4YHClIe (PU3NYECKHE SIBICHHUS B IPHUPOAE:
NPUWIUBBI U OTIUBBI, IBHKEHUE TuIaHeT COTHEYHON CUCTEMBI, PEAKTUBHOE
IBIDKEHHE JKUBBIX OPraHU3MOB, BOCIpPHUSTHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, D3XO0, LBETa T,
ONTUYECKHUE SIBICHUSA B MpPHUPOJIE, OMOJIIOTMYECKOE JEHCTBUE BUAMMOTIO,
yIbTPAQHOJIETOBOIO U PEHTICHOBCKOTO M3JIy4Y€HHUH, €CTEeCTBEHHBIN
pasvoaKTUBHBIA (POH, KOCMHMYECKHE JIy4H, PaJAMOAKTUBHOE H3IIyYCHHE
OPUPOJIHBIX MHUHEPAJOB, JACWCTBHE paJUOAKTHUBHBIX W3Iy4Y€HUH Ha



OpraHM3M YeJIOBeKa), IPHU 3TOM IEpPEBOAUTh MPAKTUYECKYIO 3ajadyy B
y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKHU) (PU3HMUECKHUX
SIBJICHUI;

OTUCHIBAaTh U3yYCHHbIE CBOMCTBA T U (PU3UYECKUE SIBICHUS, UCIOIb3YS
(¢u3nyeckue BeIMYMHBI (CpeaHsss U MIHOBEHHas CKOPOCTh Tela IpHu
HEpaBHOMEPHOM JBUKEHHUH, YCKOPEHME, INEepeMEIleHue, MyTh, YIJIoBas
CKOpOCTb, CHJIa TPEHHs, CUIa YIPYIOCTH, CHJIa TSXKECTH, YCKOPEHUE
CBOOOJIHOTO TMAaJECHMs, BEC Tejda, HMMIYJIbC TEJla, HMIYJIbC CHIIBI,
MeXaHU4yecKkass pabdoTa M MOIIHOCTb, NOTEHIHUAJIbHAsl SHEprus Tena,
HOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHAS YHEPIUs CKATOU
OpPY>KUHbBI, KHHETUYECKass HHEpPrusi, IOJHAs MEXaHU4YecKas OJHEpIus,
NepUO 1 YacToTa KojeOaHuH, UTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelbh MPEIOMIICHHUSI CPEbl), IPU OMUCAHUH
IPaBUJIBHO TPAKTOBAaTh (U3NYECKUN CMBICI HCIHOJb3YEMBIX BEJINYMH,
0003HaYeHUsI W €IUHUIbl (U3MUECKUX BEIUYUH, HAXOAUTh (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PH3UYECKYIO BEIMYMHY C JAPYTUMHU BEIMUYMHAMH,
CTPOUTH rpaMKN H3yUYEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIINYMH;
XapaKTepu30BaTh CBOWCTBA Tel, (pU3MUecKHe SBICHUS W MPOIIECCHI,
UCTIONb3Ysl 3aKOH COXpPAaHEHUS DHEPIHH, 3aKOH BCEMHPHOTO TATOTEHUS,
OPHUHINAI CYNEPHO3UINN CHJI, TPUHIUI OTHOCHUTENbHOCTH [ amumies,
3akoHbl HbIOTOHA, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3AKOHBI COXPAaHEHUS 3apsI0BOT0 U MAaCCOBOI0 YHUCEN
IOpHU AIEPHBIX PEAKIUSAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTeMAaTUYECKOE BHIPAKEHNUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl W CBOMCTBAa TEl, B TOM YHCIE U B
KOHTEKCTE CUTYyaIil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATDH
NPUYUHHO--CIICJICTBEHHBIE ~ CBSI3M, CTPOUTH OOBACHEHHWEe U3 2-3
JIOTMYECKUX IIaroB C ONOPON Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3NYECKHUX
SBJICHUH, PU3NIECKIX 3aKOHOB HJIM 3aKOHOMEPHOCTEN;

pemarh pacu€THbIC 3adaud (omMparwImuecs Ha CcuUcteMy wu3  2-3
YpaBHEHU), UCTIONb3Yys 3aKOHBI U (HOPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKHUE
BEJIMUYMHBI: HAa OCHOBE aHalM3a YCIIOBUS 3a/Jaydl 3alHChIBaTh KPAaTKOE
yCIIOBHE, BBISBISATH HEIOCTAIONIME MIIM U30BITOUHBIE JTaHHbIEC, BHIOMPATH
3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE JUIsl pEUIeHHUs], IPOBOAUTH Pacu&Thl U
OLICHHWBAaTh PEAIUCTUYHOCTh MOJYYEHHOTO 3HAUYEHHUA (PU3NUYECKOU
BEJIMYUHBL;

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PpEUIUTh MPU OMOIIU
(U3NYEeCKUX METOJIOB, HCIIONb3Yys OMHCAHME HCCIEIOBAHMS, BBLACIATH
OpoBepsieMOe  MPEANOI0KEHUE, OLICHUBATh MPABUIBHOCTh MOpPSAIKA



OPOBEACHUS  HCCIEJOBaHUSA, JeJlaTh  BbIBOJbI, HMHTEPHPETUPOBATH
pe3yabTaThl HAOMIOICHUI U OTIBITOB,;

IOPOBOJUTh ONBITHI 10 HaONIOAEHUI0 (U3MUECKUX SBJICHUH WU
¢u3nyeckux CBOMCTB Tesl (M3ydyeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUs HSHEPruM, 3aBUCUMOCTh IEepuoAa KojeOaHUN NpPYKMHHOIO
MasiTHUKa OT MaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATY Il MAJIBIX KOJIEOaHUM, IPSMOJIIMHENHOE paclpOCTPAHEHNE CBETA,
pa3ioxeHue Oeloro CBeTa B CIEKTP, U3YUEHHE CBOMICTB M300pa)K€HUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs NpeaMeTa B coOHuparolei
JMH3€, HAOIOJCHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB M3JIYUYECHHUS):
CaMOCTOSITEIBHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0Opy/nOBaHMS, OMNHWCHIBATH XOJ ONbITA W  €ro  pe3yiabTaThl,
(GopMyTupPOBaTH BHIBOIBI,

IPOBOJIUTH NPU HEOOXOJIUMOCTH CEPUIO NPSIMBIX M3MEPEHHM, ONpeaessis
CpelHee 3HaueHUEe usMepsieMoil BeauuuHbl ((POKycHOE paccTosHHE
coOuparolei JMH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepuTeNnbHOro Mpudopa);

NPOBOJUTH HCCIENOBAHUE 3aBUCUMOCTEW (U3MYECKUX BEIHYMH C
MCTIOJIb30BAaHUEM TIPSMBIX HM3MEpPEHUH (3aBUCUMOCTh MYTH OT BpPEMEHU
P PaBHOYCKOPEHHOM JIBJKEHMHM 0€3 HayalbHOM CKOpPOCTH, NEpHoaa
KoJe0aHUI MaTeMaTHYEeCKOrO0 MAasTHHKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaK€HHUsl CBETa OT yrja MaJeHUs W yIyia MPeJOMIICHUs OT yriia
NaJeHNs): TIUIAHUPOBAaTh HCCIENIOBAaHUE, CaMOCTOSITENFHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl MOJYyYEHHOW 3aBUCHMOCTH
bu3MYeCKUX BEIWYUH B BUJAEC TAaOMUIl U rpadUKOB, JeNaTh BBIBOJbI IO
pe3ynapTaTaM HCCIET0BaHUS;

MPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIUYHH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tela NpPH pPaBHOYCKOPEHHOM JBH)KCHHH,
YCKOpEHHE CBOOOJHOIO MaJeHUs, *KECTKOCTb MPYKUHBI, KOIPPHUIHESHT
TPEHUS CKOJBXEHMs, MEXaHHueckas paboTa M MOIIHOCTh, 4YacToTa U
nepuoj KoieOaHUM MaTeMaTH4YeCKOro U MPYKUHHOTO MAasTHUKOB,
ONnTHYecKass Ccujia CcoOMparomel JMH3bI, paAMOAKTUBHBIN  (oH):
IUIAHUPOBATh HM3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITNIOJHATh U3MEPEHUS, CIeNysl MPeIOKEHHON MHCTPYKLIUHU, BBIYUCISATH
3HaYCHHUE BEJIMYMHBI U aHATU3UPOBAThH MOJYUYEHHBIE PE3YNbTaThl C YUYETOM
3aJaHHOU MOTPEUIHOCTU U3MEPEHHU;

coOro1aTh TIpaBuiIa TEXHUKU O€30MaCHOCTH TIPH padoTe ¢ 1a00paTOpPHBIM
000pyTI0BaHHEM;



pa3ianyaTh OCHOBHBIE MPHU3HAKW M3YyYEHHBIX (PU3NYECKUX MOJIENEH:
MaTepuanbHas TOUYKa, aOCOJIIOTHO TBEPAOE TEJIO, TOUYEUHBIM HCTOYHHUK
CBETa, JIy4, TOHKAas JIMH3a, IUIAHETapHas MOJENb aToOMa, HYKJIOHHas
MOJIEJIb ATOMHOTO $1/1pa;

XapaKTepu30BaTh IMPUHLIMIBI  JEUCTBUS  HM3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOH Ha MX OMNHCAHHUA (B TOM YHUCIE:
CIOUIOMETP, NATUYMKHU II0JOKEHHUs, PACCTOSHHMS M YCKOPEHUS, PaKeTa,
9XOJIOT, OYKH, MEepHucKol, ¢oTroanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOIN, JO03UMETp, Kamepa BuibcoHa), HUCHONB3ys 3HaHUA O
CBOMCTBax (PU3MUECKUX SIBIEHUH M  HEOoOXoauMmble  (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH U3YUYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, M3MEPUTENBHBIX NPUOOPOB M TEXHOJOTUYECKUX MPOILIECCOB
OpU PELIEHUU Y4YEOHO--IIPAKTUUYECKUX 3aJad, ONTHYECKHUE CXEMbI IS
NOCTPOEHUS U300paKEHUM B IJIOCKOM 3€pKajie U coOMparouiei JIMH3E;
OPUBOJIUTH  NpUMEPbl  (HAXOAuTh  MHGPOPMALMIO O  MpUMEpax)
NPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOMU
AKU3HU JUJIs1 oOecrieueHrs 0e30MacHOCTH MpHU OOpallleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHsI 3J0POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOT 0 MOBEACHUS B OKPY’KaIOILIEH cpeie;

OCYHIECTBJSATh MOUCK HMHGpOpMalMK (U3UUYECKOTO COACpNKAHUA B
HNuTepHeTe, caMOCTOSATENBHO (hOPMYIUPYS MOUCKOBBINA 3alpoC, HAXOAUTh
MyTH ONpPEAENIEHUs TOCTOBEPHOCTH MOJYYEHHOW MH(POpPMalUU Ha OCHOBE
MMEIOIINXCS 3HAHUI U TIONOJHUTEIbHBIX HCTOYHHUKOB,;

UCIIOJIb30BaTh MPHU BBINOJHEHUN YUEOHBIX 3aJaHUI HAy4YHO--TIOMYJISPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJEp)KaHHUs, CIPABOYHbIE MAaTepUalbl,
pecypcel cetr HTEpHET, BIaaeTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBanusi HHGOPMAIIUHU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MUCHBMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uH(GOpMAIlMU U3 HECKOJbKUX HCTOYHHKOB (DU3MUECKOTO COJEpIKaHUsA,
nyOJIMYHO TPEACTABIATH PE3YIbTaThl IPOEKTHOM MIIM UCCIIEI0BATEIbCKON
NESTENbHOCTH, TMpPU 3TOM TIPaMOTHO  HCIOJIb30BaTh  M3YYEHHBIM
NOHSATUWHBIN anmapaT H3y4yaeMoro pasjena (U3UKH U COMPOBOXKIATH
BBICTYIIJICHUE TMpE3CHTAMe ¢ Yy4ETOM OCOOCHHOCTEH ayIuTOpUH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
Kourpoasbnbie | IlpakTnyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
Pa3gen 1. ®u3nka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa
bubnunoreka [JOK
1.1 o - 2
M3ta - HayKa o tipupone https://m.edso0.ru/7f416194
bu6mmoreka [{JOK
12 PH3HHCCKHE BT IHHEI 2 1 https://m.eds00.ru/7f416194
Bbu6nunorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I TO3HAHUS htts://m.edsoo.ru/7fA16194
Hroro mo paznery 6
Pa3nen 2. [leppoHayaibHble CBeJleHUSI O CTPOEHUM BelllecTBa
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BetecTRa https://m.eds00.ru/7f416194
99 JIBrmKeHHe U B3aMMOICCTBUE YaCTHI] 9 1 bubmuoreka IJOK
' BEILECTBA https://m.edso00.ru/7f416194
bu6maunoreka [JOK
2.3 A 2
TPETATHEIE COCTOARAA BeMecTBa https://m.edso0.ru/7f416194
Wroro no pazneny 5
Pa3znen 3. /IBuskeHHe U B3aUMOJAeHCTBHE TeJl
bu6nunorexa [JOK
A M
3 CXAMHHCCKOC JBIDKEHIE 3 https://m.edso0.ru/7f416194
3.2 WNueprus, Macca, TUIOTHOCTH 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.edsoo.ru/7f416194

bu6mmoreka [JOK

3.3 Crna. Bupst cun 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiienne TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 Hasnenue. [lepenaua naBineHust TBEPABIMU 3 bubnuoreka [JOK
' TEIaMH, JKHAKOCTSIMH U ra3aMu https://m.edsoo0.ru/7f416194
bub6nunorexa [JOK
4.2 JlaBneHue KHIKOCTH > https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
4.3 ATmochepHoe rasrenue 6 https://m.edso0.ru/7f416194
44 [elicTBHE )KUIKOCTHU U Ta3a Ha MOrPYKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro mo pasnery 21
Pa3zpnesn 5. PaGoTa u MOIIHOCTb. DHeprus
bu6mmoreka [{JOK
51 Pabora u momgocTs 3 ! https://m.edso0.ru/7f416194
Bbu6nunorexa [JOK
5.2 Hpocthie MexauH3Mel > 1 https://m.edso0.ru/7f416194
bu6maunoreka [JOK
53 Mexanmeckas SHeprits 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 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 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3pgea 1. TenyioBbIe ABJICHUA
N bubmuoreka [JOK
1.1 Crpoenue 1 CBOMCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
12 Teruosbie npoecce! 21 L > https://m.edsoo.ru/7f4181ce
Hroro no pazmeny 28
Pa3znes 2. JjekTpuyecKkre U MArHUTHbIE SIBJICHUSA
21 DJIEeKTpUYECKUE 3apsibl. 3apsKEHHBIE Tella 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6nmmoreka [JOK
2.2 [TocTOSIHHBIN TEKTPUUCCKUN TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bubnuoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIL https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 MICKTPOMAT HHTHA HH KIS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3aesioB U TeM uudpoBLIe
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NMporpaMmblI Bceero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. Mexannueckue siBJICHUA
11 MexaHn4ecKoe ABMKEHUE U CITIOCOOBI €ro 10 1 bubnuoreka [JOK
' OIUCaHHUSs https://m.edsoo.ru/7f41a4a6
bu6numoreka [JOK
1.2 B I 20 1 3
SAMONCHCTRHC T https://m.eds00.ru/7f41a4a6
bubmuoreka IJOK
1. 1
3 3axompt coxpaneHus 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 40
Pa3nen 2. MexaHn4yecKHe K0OJ1e0aHUS U BOJIHBI
bu6nmmoreka [JOK
2.1 Mexannueckue KojieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
2.2 M .3 8 1 3
CXQHITICCKNE BOIHPL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 15

Pa3znen 3. 3J1€KTp0MaFHI/ITHOC moJie v 3JICKTPOMArHMTHBIC BOJIHBI

DIIEKTPOMArHUTHOE TIOJIE U bubnnoreka [IOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBBIC SIBJICHUSA
4.1 3aKOHBI paCIPOCTPAHEHUS CBETA 6 2 bubnuoreka ITOK



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

bu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTUYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
4.3 Paznoxenue 6enoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pa3pen 5. KBanToBble siBJIeHUSA
bu6nuoreka [JOK
5.1 Hcnyckanue u NMOrJoIEHNE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2 1
> CTpOCHHE ATOMHOTO A1pa 6 https://m.edsoo.ru/7f41a4a6
bub6nuoreka [JOK
5.3 SAnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. [loBTopuTe/IbHO-00001IAK0 1M MOYJIb
6.1 [ToBTOpeHue u 0000IIEeHNE CONEPIKAHUS 9 9 bubmmoreka [TOK
' Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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 IIVTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpasoBaTe/ibHbIE
padoThI padoThI pecypeni
1 ®dusuka — Hayka o IIpUpoJE. 1
SIBreHust npupoabl
2 dusnyueckue sIBICHUS 1
3 duznyeckre BETUYUHBI U UX 1
U3MEpPEHHE
Ypok-uccnenoanue "M3mepenue
4 TEeMIIepaTypbl MPU MOMOIIH 1 1
KHUJIKOCTHOTO TEPMOMETpPA U AaTYMKA
TeMneparypsl"
MeTo/1pI HayYHOTO MO3HAHUS.
) Omnwucanue GpU3NUECKUX SBICHUH C 1 bubmmorexa LIOK
N https://m.edsoo.ru/ff09f72a
MOMOILBIO MOJIEei
VYpok-uccinenosanue "[Iposepka
6 TUIOTE3bI: JATbHOCTH MONETA IApUKa, 1 1
MYIIEHHOT'0 TOPU30HTAIBLHO, TEM
Ooubliie, 4eM OOoJIbIle BHICOTA MycKa"
Crtpoenue BemectBa. ONBITHI,
7 JTOKa3bIBAIOIINE TUCKPETHOE 1 bubmmorera LIOK
p https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEIIEeCTBA
8 JIBMyKeHHE YacTHIl BEIISCTBA 1 bubmnorexa [OK
https://m.edsoo.ru/ff0a013e



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

Ypok-uccinenoBanue «ONBITHI IO

9 HaOJIOICHUIO TEIJIOBOT'O PACIITUPEHHS
ra3oB»
10 ArperaTHble COCTOSIHHSI BEIIECTBA
Oco0eHHOCTH arperaTHBIX COCTOSTHUI
BozbL. O000IIIEHHE 10 pa3Aeny bubnmoreka [JOK
11
«IIepBOHayanbHbBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIECTBA
MexaHuueckoe IBUKEHHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa [JOK
P P p https://m.edsoo.ru/ff0a05c6
TBHKEHUE
bubnuoreka [JOK
13 CkopocTb. EnmuHuIBI CKOpOCTH
P FHHHE P https://m.edsoo.ru/ff0a079c
14 Pacuer nyru 1 BpeMEHH IBUKECHHS bubmorexa [OK
T P s https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bu6mmoreka IIOK
MHEPTHOCTH TN https://m.edsoo.ru/ff0a0c10
[InoTHOCTH BemecTBa. PacueT macchl bubmuoreka [JOK
16
1 o0BbeMa Teja 1o ero MIoTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTHU TBEPIOIO TEIA»
Pemenue 3amad mo teme "[lmoTHOCTH bu6mmoreka [JOK
18
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepHUCTUKa
19 B3auMoencTBua Tei1. Cuia
yrnpyroctu. 3akoH ['yka
20 JlabopaTtopHas pabora «3ydenue

3aBUCUMOCTHU paACTAKCHUS



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

(medopmarum) mpy>KUHBI OT
MPUIIOKEHHON CUJIIBI»

21 SIBnenue TaroreHus. Cuia TSHKECTH
CBs13b MEXly CHIJION TSIKECTH U

22 Maccoi tera. Bec Tena. Pemenne bubmorexa [JOK

) ) ' https://m.edsoo.ru/ff0al778
3aaa4 o teme "Cuna Tsoxkectn"

23 Cuiia TSKECTH Ha IpYTUX IUIaHeTax. bubnuoreka [JOK
Pu3nYeCcKUe XapaKTePUCTUKHU IIIIAHET https://m.edsoo.ru/ff0a1502

Bbubnuoreka [JOK
24 Hsmepenne cun. JlmHamomer
p A P https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec Tena. HeBecomocth
https://m.edsoo.ru/ff0al778
CroxxeHue IByX CHJI, HallpaBJICHHBIX
26 10 OJTHOM IT ;1?\,4);171 ’ bubmorexa [OK
. p ' https://m.edsoo.ru/ff0ala70
PaBHOpeicTBYIOIIAs CHJT

97 Pemrenue 3amad mo teme
"PaBHonelicTByromast cui"

28 Cuna TpeHus u e€ BuIbl. TpeHue B bubmuoreka [JOK
[IPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabora «3yuenue
3aBUCUMOCTH CHJIbI TPESHUS

29 CKOJIB)KEHHMS OT CHJIBI JIaBJICHUS U bubmorera [OK

https://m.edsoo.ru/ff0alcc8
XapaKkTepa COMPUKACAIOLIUXCS
MTOBEPXHOCTEI»

30 Pemrenue 3anay Ha onpenenenue
PaBHOJICUCTBYIOIIECH CUIIBI

31 Pemenwne 3agau mo temam: «Bec bubnuoreka [JOK

tenay, «['padpuyaeckoe n3odOpaxeHue

https://m.edsoo.ru/ff0alde0



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

ci», «Cunbl», «PaBHOAEHCTBYIOIIAS
CHID»

KonTponbHas pabora 1o Temam:
«Mexannueckoe IBHKeHHE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['padudeckoe n300pakeHUES CUIT»,
«Cunb»

33 Hasnenue. CriocoObl YMEHBIIICHHS 1 bubnnoreka [HOK
YBEITWYEHUS TABICHUS https://m.edsoo.ru/ff0a20a6
JlaBiienue ra3za. 3aBHCUMOCTh

34 aBJICHMS Ta3a OT 00bEMa bubmorexa [JOK
a ’ https://m.edsoo.ru/ff0a2376
TeMITepaTyphl
[lepenaua maBiieHUs TBEPIBIMU

35 Teﬂr;l\dﬂﬂ mi KOCTSIMH H feiaMH bubmorera LOK

- KA ' https://m.edsoo.ru/ff0a25b0
3akon ITackamns

36 JlaBneHue B ®KUIKOCTH U rase, bubnmoreka [JOK
BBI3BAHHOE IEHCTBUEM CHUJIBI TSHKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau mo teme «JlaBienue B bubmuoreka [IOK
JKUOKOCTH U rase. 3akoH ITackamsay» https://m.edsoo.ru/ff0a2826

bu6numoreka [JOK

38 Coo0

OCODTIATOMMECH COCY AR https://m.eds00.ru/ff0a2970

39 IMuapaBanyeckuii mpecc bubmorexa [JOK

P p https://m.edsoo.ru/ff0a3136

40 Manowmetpsl. [TopriHeBoi
JKUJIKOCTHBIN HAcOC
Atmochepa 3eMI U IPUUUHBI €€ bubnuoreka IIOK

41
CYLIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. ATmocdepHoe bu6mmoreka [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

JaBJICHUE

https://m.edsoo.ru/ff0a2b5a

I/I3MepeHI/1e aTMOC(I)CpHOl" O JaBJICHUA.

Bubnuorexa [JOK

43 OnbiT Toppuuenau https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOT0
44 JABJICHUS OT BBICOTHI HaJl YPOBHEM buGmuorexa [OK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepona. AtmocdepHoe bubnuoreka LIOK
JABJICHUE Ha PA3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3anay no reme "
ATtMocdepHoe naBineHue"
JleiicTBHE KUAKOCTHU U raza Ha
47 IIOTPY>KEHHOE B HUX TEJO. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabora «Onpenenenue
48 BBITAJIKUBAIOIICH CHIIBI, bubmuoreka [JOK
JEUCTBYIONIIEH Ha TENO, MOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJKOCTB)
JlaboparopHas pabora 1o Teme
49 «/ccmenoBanue 3aBUCUMOCTH Beca Bbubnuoreka [JOK
TeJa B BOJIE OT 00BEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YaCTH TEJIa
bu6mmoreka [JOK
>0 Hnapatine Ten https://m.edsoo.ru/ff0a3a96
JlaGoparophas pabota
51 "KoncTpyupoBanue apeomeTpa uin
KOHCTPYUPOBAHUE JIOJIKUA U
orpezeneHue e€ rpy30noabEMHOCTH "
52 Pemenue 3amau o remam: «IlnaBanue bubmuoreka [JOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
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

cynoB. BoznyxornaBanue,
«/laBieHue TBEpIbIX TeJ, )KUAKOCTEH
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonTponbnas pabora no reme

53 «/laBneHue TBepabIX TEN, JKUIKOCTEN

Y Ta30B»
bubnuoreka [JOK

>4 Mexarueckas pabora https://m.edsoo.ru/ff0a3f82

bubnuoreka IJOK

55 MomgoCTe. EAMHHIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccienoBanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM ITPH 1
noabEMe 1o JiectHuue"

57 [Ipocteie MexaHU3MBI. Poryar.

PaBHOBecue cun Ha peryare
Prrdaru B TexHuke, OBITY U IPUPOJIC.
JlaGoparophas pabota bu6muoreka [IOK

58 . 0.5
«MccnenoBanue ycioBH paBHOBECHS https://m.edsoo.ru/ff0a478e
peryara»

59 Pemenue 3aga4 mo Teme «Y cioBus bu6mmoreka [JOK
paBHOBECHUs pblyara» https://m.edsoo.ru/ff0a48a6
KoadduimenT monesHoro necTust

60 MexaHusma. JlaboparopHas pabora 05
«M13mepenue KII/] HaknoHHOM
TJIOCKOCTID)

61 Pemenue 3amay o reme "Pabora, bubmuoreka IJOK
MoiHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48

62 MexaHnueckasi JHEprHus. bub6nuoreka IIOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckas v moTeHInaIbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI MEXaHUYEeCKOM
SHEPTUHU

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

64

YPOK-?KCIEPUMEHT MO TEME
"JKCcrepUMEHTAIBHOE OIPEEICHNE
M3MEHEHUSI KHHETUYECKOU U
MOTCHITHATHHON SHEPTHH TPU
CKATBhIBaHUH TEJIA 110 HAKIOHHOU
MJI0CcKOCTH "

65

Kontponbhas pabota mo reme
«PaboTa 1 MOIHOCTh. DHEPT U

66

PesepHbIii ypok. Pabota ¢ Tekctamu
o Teme "MexaHudeckoe JABUKeHue"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

Pesepubiit ypok. Pabota ¢ Tekctamu
1o Teme "JlaBneHne TBEPABIX Tell,
JKUOKOCTEN U ra3zoB"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHblit ypok. Pabota ¢ Tekctamu
o teme "Padora. MOLIHOCTE.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoanuecTBo yacoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontposabubie | IlpakTuuyeckue
n/n Bcero u3yueHnusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJ0KEHHS MOJIEKYIISIPHO-
1 KMHETUYECKON TEOPHUH U UX OINBITHBIC 1 bubmmorera LIOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca 1 pazMep aTOMOB M MOJIEKYJI 1
3 Mopenu TBEPAOTO, )KUIKOTO U 1 bubnnoreka LIOK
ra3000pa3HOro COCTOSIHHM BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOnbsicHeHHE CBOICTB TBEPIOTO,
4 KHUJKOTO ¥ Ta3000pa3HOT0 COCTOSIHHM 1
BEIIECTBA HA OCHOBE MOJIOKEHUIN
MOJIEKYJIIPHO-KUHETUYECKON TEOpUHn
Bubnuorexa [JOK
5 Kpucrannmmaeckue u amopdHbIe Tena 1
P PP https://m.edsoo.ru/ff0a5800
6 CmaunBaHME U KaMWUISIPHOCTD. 1 bubnnoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmMpeHue U CxKaTHE 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsizb TEMIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOT'O JBUKEHUS 1
YaCTHI]
9 Buytpennsis sneprusi. CriocoObl 1 bubnumoreka IIOK
U3MECHEHUS BHYTPEHHEW DHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunel Tenionepenaun 1 bubmmoreka [IOK



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

Ypok-koHbepenmus "TIpakTudyeckoe
KCTOJIb30BaHNE TEIIOBBIX CBOMCTB

bu6nmorekxa [JOK

1 BEIIECTB U MATEPHAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
aHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y nenpHast bubmuoreka [JOK
TEMIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOro OanaHca. bubnunoreka [IOK
TermrooOMeH H TEIII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabora

14 "UccnenoBanue sBICHUS bubmuoreka IJOK
TEIJI000MEHa IIPU CMEIIUBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U TopsAYeil BOABI"
Pacuyer konuuecTBa TEMIOTHI,

15 HEOOXOJMMOT0 JUIsSI HarpEeBaHUS TeNa
Y BBIIESIEMOT0 UM TPU OXJIKICHUH

16 JlaGoparopHas pabota "Onpenenenue bu6mmoreka IIOK
yAEeIbHON TEMJI0EMKOCTH BelecTBa " https://m.edsoo.ru/ff0aébb0

17 DHeprus TOIUIMBA. Y IelnbHas TEIIoTa bubnunoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[nnaBnenue u oTBEpACBaHUE

18 KPUCTAJUIMYECKUX TEN. Y JAeNbHas bubmmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUI0TAa TJIABICHHS

19 JlaGopatopHas pabota "Onpenenenue bubmumoreka [IOK
YAEIbHON TEIIOTHI IUIABJICHU Jiba" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBanue U KOHACHCAITHS. bubnnoreka [HOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kumienne. Y nenpHas Teriora bu6mmoreka [JOK



https://m.edsoo.ru/ff0a6412
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

apooOpa3oBaHUs U KOHICHCAIHH.
3aBUCHMOCTh TEMIIEPATYPhI KHUITCHHSI
oT aTMOC(hEepHOTr0 JaBJICHHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxsocTs Bo3nyxa. JlaboparopHas
pabota "OnpeneneHue
OTHOCUTEIbHOM BJIA)KHOCTH BO3/1yXa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agay Ha OIIPEACIICHUC
BJIA)KHOCTH BO3ayXa

24

[TpuHIUTIBL paOOTHI TETIIIOBBIX
neurateneif. [lapoBast TypOuHa.
JIBurarenb BHyTPEHHETO CTOpaHUs

25

KII/I TeryoBoro aBuratets.
TerioBbIe IBUTATENIN U 3aIIATA
OKpY’Karollel cpeibl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUsI U MIPEBPALLICHUS
OHCPIUH B TCIJIOBBIX IIPOLCCCAX

27

[ToaroroBka Kk KOHTPOJIBHOM padboTe
1o TeMe "TerioBbie SBICHUS.
N3MeHeHue arperaTHbIX COCTOSTHUM
BemiecTBa"

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

28

KontponbHas pabora 1mo reme
"TennoBrle siBIeHNA. MI3MeHeHne
arperaTHbIX COCTOSIHUM BemiecTna"

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

29

Onexrpu3zanus Ten. J[Ba pona
AIEKTPUYECKHUX 3apsA0B

30

Ypok-uccienopanue "IaeKTpU3aLus
TeJI UHAYKIUEN U NIPU
COIPUKOCHOBEHHUH "



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

BzauMmogeiictBue 3apAKCHHBIX TCJIL.

Bbubnuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DEeKTpUUEcKoe MoJe.
39 HanpsiskeHHOCTB 3JIEKTpUYECKOro bubnnoreka LIOK
nosi. [IpuHnmn cynepno3sunuu https://m.edsoo.ru/ff0a8a0a
AJIEKTPUUYECKHUX TOJIEeH
Hocurenu anexTpuyeckux 3apsioB.
33 DneMeHTapHbIH 3apsia. CTpoeHue
aToma
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnnoreka LIOK
COXpaHEHUS DIEKTPUUECKOr 0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3an1a4 Ha npUMEHEHNE bu6mumoreka [IOK
CBOMCTB 2JICKTPUUYECKHUX 3aPsiI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKU TOK, YCIOBUS €T0
36 cymecTBoBaHuUs. McTouHMKN bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOr O TOKA
37 JlecTBHS 3TIEKTPUUYECKOT0 TOKa bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
Ypok-uccnenosanue "Jleiicteue
38 AJIEKTPHUYECKOTO TIOJIST HA TIPOBOJHUKH 1
U JUAJIEKTPUKHU"
39 DNEeKTPUYECKUN TOK B METaJlIax, bubnmoreka [JOK
JKUIKOCTAX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKas 1elb U €€ COCTaBHbIE
4acTU
Cuna Toka. JJaboparopnas pabota
Bubnuorexa [JOK
41 "U3mepeHue u peryiupoBaHue CHIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
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

DNEeKTPUUYECKOE HAMPSKEHHUE.
BonwsT™merp. JIabopaTopnas pabora

bu6numoreka [JOK

42 "M3MepeHne u perynmpoBaHie 05 https://m.edsoo.ru/ff0ade14
HarnpskeHus"

43 ConpoTuBIiieHHE TPOBOIHUKA. bubnmoreka [JOK
VY nenbHOE CONPOTUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas paboTa "3aBUCUMOCTb

44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [HOK
IMPOBOJHUKA OT €r0 JJIMHBI, TUIOAIA https://m.edsoo.ru/ff0aa738
MOMNEPEYHOr 0 CeYeHus1 U MaTepuasa”
3aBUCHMOCTH CHIIBI TOKA OT

45 HanpspkeHus. 3akoH Oma /1 ydacTka bubmorexa [JOK

https://m.edsoo.ru/ff0aa44a

1enu
JlabopaTtopHnas pabora
"UccnenoBaHue 3aBUCUMOCTHU CUJIBI

46 TOKa, UIYIIEro Yepe3 pe3ucTop, OT 1 bubmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COIPOTHBJICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaiebHOE
COCJIMHEHHSI IIPOBOTHUKOB
JlaGoparopnas pabota "IIpoBepka

48 MpaBuia CIOKEHUS HATPSIKEHUN TTPU 1 bubnnoreka [HOK
MOCJEA0BATEIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JlaGoparopnas pabota "IIpoBepka

49 MpaBuWJIa JJis CUJIBI TOKA IIPU 1 bubnunoreka [IOK

NapajuieJIbHOM COEIMHEHUHN
pe3uctopoB”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3agay Ha MIPUMCHCHUC

bu6mmoreka [JOK

50 3akoHa OMa IS pa3InyHoro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHEHMUSI TIPOBOAHUKOB
51 Pabota 1 MOIITHOCTH JIEKTPUUYECKOTO bubmuorexa [JOK
ToKa. 3akoH Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaboparopHuas pabdora "OmnpeneneHue
52 a60TpLI u II:/IOIJ_[I-E)OCTI/I 3JIeKTqueCKoro bubmorexa [OK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYECKUE LIETH U TOTPeOnuTEeTH
53 SJIEKTPUUYECKON DHEPTUU B OBIT buGmnorexa [OK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[TonroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DJIEKTPUUYECKUE 3aPSJIbl.
54 3apsoKEeHHBIE Tela U UX buGmuorexa [OK
p N . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBUA. I10CTOSIHHBINI
AJIEKTPUYECKUN TOK"
Kontponbnas pabota no teme
"JIeKTpUUEeCKNEe 3apsbl.
55 3a H)KGI:IHBIG Tela I/IpI/IX bubmnorexa [OK
P " . https://m.edsoo.ru/ff0abea8
B3aumoaencTsus. ITocTOSHHBIN
ANIEKTPUYECKU TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3alMOJICUCTBHE
57 Ypok-uccinenoranue "M3yueHue bubmuorexa [JOK
IOJIEH ITOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MaroHuTHoOeE 10JIe
bu6nmoreka [JOK
58 3eMIN U €ro 3HadYeHue I KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmneiT OpcTena. MarautHoe nosne
JIEKTPUUYECKOr0 TOKa MarHuTHoe
0JI€ KaTYLIKU C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acld?

60

[IpuMeHeHue >JEKTPOMAarHUTOB B
texnauke. JlaboparopHas pabora
"N3yueHue NeicTBUS MarHUTHOT O
TIOJISI HAa TIPOBOJIHUK C TOKOM"

0.5

Bubnuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DneKTpoABUTaTENb IIOCTOSHHOTO
ToKa. Mcronb3oBanue
3JIEKTPOJIBUraTeaeil B TEXHUUECKUX
YCTPOMCTBAX W HA TPAHCIOPTE.
JlaboparopHast pabora
"KoHcTpyHnpoBaHue 1 u3ydeHue
paboThI BNIeKTpOABUTATENS "

bubmuoreka IJOK
https://m.edsoo.ru/ff0ac86c¢c

62

OnbiTel @apazes. 3aKoH
AJEKTPOMATHUTHON UHIYKIINH.
IIpaBuiio Jlenna

63

Dnektporeneparop. CriocoObt
MOJTYYCHUS DIICKTPUYCCKON SHEPTUH.
DNEeKTPOCTAHIINHU Ha
BO300HOBIISIEMBIX HCTOUYHUKAX
SHEPTUU

64

[ToaroroBka Kk KOHTPOJIBHOM padboTe
1o TeMe "DJIEKTPUUYECKHUE U
MArHuTHBIE SBJICHUS"

65

Kontponbnas pabora 1o reme
"DJIeKTpUUECKUE U MarHUTHbBIE
sBJICHUS"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIii ypok. Pabota ¢ Tekctamu

bu6nuoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teMme ""TerioBele ABiIeHUA"

https://m.edsoo.ru/ff0acc5e

PesepBHbIit ypok. Pabota ¢ Tekctamu

67 o teme "TlocTOsTHHBII 1 Bubmiorexa HOK
. " https://m.edsoo.ru/ff0acdc6
ANEKTPUICCKUI TOK
68 PesepubIii ypok. Pabota ¢ Tekctamu 1
o TeMe "MarauTHele IBIeHUA"
OBIIEE KOJIMYECTBO YACOB I10
1 68 14.5

[NPOI'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
[1]
Jl:;-n Tema ypoka Beero Kontpoabnbie | IlpakTuyeckue i[:;:eﬂl/lﬂ :)Ig[()l:lz((;]‘;:;eeﬂbﬂble
padoThI padoTsI pecypebi

1 MexaHnnyeckoe JBUKECHHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCHUTEIIBHOCTD 1 bubmuoreka [JOK
MEXaHUYECKOI'0 IBHKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsIMONIMHENHOE 1 bubnuoreka LIOK
JBHKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMEpHOE IPAMOIIMHENHOE

4 nBwkeHue. CpeHsss 1 MTHOBEHHas 1
CKOpPOCTb
[IpsmonuHetHOe paBHOYCKOPEHHOE bubnuoreka [IOK

5 1
JIBUJKECHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh IpSIMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBUJKEHUSI. 1
I'paduk ckopoctu
JlabopaTtopHas pabora "OnpeneneHue

7 YCKOPEHHS TeJia Mpu 1 1 bubmuoreka [JOK
PaBHOYCKOPEHHOM ABMIKEHUU 110 https://m.edsoo.ru/ff0adbl18
HAaKJIOHHOM m1ockocTu"

8 CBo0Ooauoe nagenue teil. OmbITh 1
lNanunes

9 PaBHOMEpHOE ABMKEHHE IO 1 bubnuoreka [IOK

okpyxkHocTH. [Iepnon u yacrora

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

oOparmienus. JIuneitnas u yriosas
CKOPOCTH

10 [{eHTpOCTpEMUTENBHOE YCKOPEHUE
11 ITepBrrit 3akon HeroToHa. Bektop bubmuoreka [JOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HproToHa. bubnuoreka [IOK
PaBHOnelicTBYIOIIAdA cHla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnuoreka [IOK
Cyneprniozunus cuin https://m.edsoo.ru/ff0ae982
Pemienue 3a1au Ha npuMEHEHUE bubnmoreka [JOK
14
3aKkoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuoreka [JOK
1 . r
> Cuna yupyroeti. 3akon Iyka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay mo reme «Cuia
YIPYTOCTH
17 JlaboparopHas pabora «Onpenenenue bubnmoreka [JOK
JKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [JOK
18 Cuura Tpenus https://m.edsoo.ru/ff0af738
19 Pemenwne 3agau mo teme «Cuna bubmuoreka [JOK
TPEHUA» https://m.edsoo.ru/ff0afa26
JlaboparopHas padora "Omnpenenenue bubnmoreka [JOK
20
KO3 PUITUEHTA TPEHHS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3a1au no reme "3aKoHbI
21 Hrrotona. Cuita octu. Cuna bubmorexa [JOK
. YHPYFOCTH. https://m.edsoo.ru/ff0afb8e
TPCHHS
29 Cuna TSKEeCTH U 3aKOH BCEMUPHOTO bubnuoreka [IOK

TATOTEHUS. 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

naaCHUuA

VYpok-koHpepenuus "JIBrmxeHue Ten

23 BOKPYT TPaBUTAIIMOHHOTO [IEHTPa
(Conneunas cucrema). ['anaktukn"
Pemrenue 3agau mo reme "Cuia
24 TSDKECTH M 3aKOH BCEMUPHOTO bubmmorera LIOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 ITepBas kocMHUY€ECKask CKOPOCTb. bubnumoreka IIOK
HeBecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOM TOYKH.

26 AOCoOTHO TBEPIOE TEIIO. bu6mmoreka [JOK
PaBHOBecue TBEpIOrO TENA C© https://m.edsoo.ru/ff0afe36
3aKPETUIEHHON OChIO BpaIlCHUS

27 MowmenT cuibl. LleHTp TshKecTr

08 Pemenue 3ama4 mo teme "MoMeHT bubmuoreka [JOK
cunel. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOW paboTe 1Mo

29 TeMme "MexaHn4IeCKOoe JBIKCHUE bubmorexa [JOK

. "H ) https://m.edso0.ru/ff0b0408
BsaumoneiictBue ten
Kontponbnas pabora mo reme
30 "MexaHn4ecKOoe IBUKEHNE bubmorexa LHOK
N ' https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"
Nmnynsc Tena. UMnynbe cuibl. 3aK0H
31 COXpaHEHUS UMITyJIbca. YIIPyroe u bubmmorera LIOK
P yibes. JHPYT https://m.edsoo.ru/ffob07fa
HEYIPYroe B3auMOJICHCTBHE

32 Pemienne 3agau mo Teme "3akoH bubnuoreka [JOK
COXpaHeHus umnysbca" https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepeHius "PeakTuBHOE
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JBUKEHHE B IPUPOJE U TEXHUKE"

34 Mexannueckasi paboTa ¥ MOITHOCTh bubmmorera LIOK
https://m.edsoo.ru/ff0b0a84
Pabota cuitbl TSKECTH, CHITBI bubmuoreka [JOK
35
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnas pabora «OnpeneneHue
36 paboThI CHIIBI TPEHUS TPU
pPaBHOMEPHOM JBUKEHHUH Teja Mo
TOPU30HTAJIbHON TIOBEPXHOCTH
37 CBs13b SHEPrUM U paboTHI.
ITorennuanbHas YHEPrus
38 Kunernueckas sneprus. Teopema o bubmmoreka [TOK
KMHETUYECKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUHU B
MeXaHHKe
40 JlaboparopHas padora «3yuenue bubnuoreka [IOK
3aKOHA COXPAHEHUS SHEPTHUN https://m.edsoo.ru/ffOb12fe
41 KomnebarenbHOE IBHUKEHHUE B €TO bubmuoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoiaeOaHus. bu6mmoreka [JOK
Brinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBIN
MasiTHUKU
VYpok-uccrnenoBanue «3aBUCUMOCTh
44 nepuojia KojaeObaHuii OT KECTKOCTH buGmuorexa OK
https://m.edsoo.ru/ffob197a
MPY>KUHBI U MacChl rpy3an
45 IIpeBpaleHue 3HEpruu Npu

MEXaHMYECKUX KOJeOaHMIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
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46

JlaGoparophas pabora «Onpenenenue
4acTOThI U IlepuoJa KoueOaHun
IPYKUHHOI'O MasiTHUKa»

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

47

JlabopaTtopHas pabora «IIpoBepka
HE3aBHCHMOCTH MEePHOJa KOIeOaHmit
rpy3a, HOJBEIICHHOIO K HUTH, OT
MacChl rpy3a»

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

48

Mexannueckue BoHbl. CBOICTBa
MEXaHH4eCKuX BOJH. [IponosnbHbIe 1
MIONIEPEYHBIE BOIHBI

bubnuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHHnueckue
BOJIHBI B TBEPAOM TETE.
CelicMuueckue BOJIHbI"

50

3Byk. PacnipocTpanenue u orpaxkeHue
3ByKa

51

Ypok-uccnenoanue "HabmoneHne
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Vpok-koupepenus "YibpTpa3ByK u
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

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

54

[ToaroroBka K KOHTPOJIBHOM paboTe 1o
TeMe "3aKOHbI COXPAHEHUS.
Mexannyeckue KoaeOaHus v BOJIHBI"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbsHas pabora 1o teme
"3aKoHbI COXpaHEeHHs. MeXaHuuecKue
Koyie0aHus ¥ BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
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SHCKTI)OM&FHI/ITHOC IT0JIC.

bubnuoreka [JOK

56
DJIEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJH
Ypok-koHbpepenuus "kana
58 AJIEKTPOMArHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBsI3U"
VYpok-uccnenosanue "M3yuenne
. bubnuoreka [JOK
99 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBEO MOOMIJIBHOTO TelieOHa
Pemenue 3agau Ha onpeneneHue
60 YaCTOTHI M UTHHBI JIEKTPOMArHUTHON
BOJIHBI
DneKTpOMarHuTHas MPUPO/Ia CBETA.
61 Cko OI::TI: cBeTa Bon}rl)osme CBOICTBa bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. I[IpsMonuneinnoe
62 acIpoCTpaHEHUE CBETa. 3aTMEHUS bubmmorera LIOK
pactipoctp ' htps://m.edsoo.ru/ff0b3658
Comnuua u JIyHsl
3aKOH OTpakeHHUs CBETa. 3epKaja.
63 Pemenue 3a1a4 Ha IprMEHEHNE bubmmorexa LIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHUSI CBETA
64 ITpenominenue cBera. 3aKoH bu6mmoreka ITOK
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpakeHUE CBETA.
65 Hcnonp30BaHUE MOTHOIO BHYTPEHHETO bubmmorera LIOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPaKCHUS B ONTHYECKUX CBETOBOIAX
66 JlaboparopHas padora "VccrnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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3aBUCHMOCTH YyTJIa IPCIOMIICHUS

CBCTOBOI'O JIyda OT yI'Jla IaJICHUA Ha

rpaHuue "Bo3yX-cTeKkno""

VYpok-koubpepenmus "Mcnons3oBanue

67 IIOJIHOI'O BHYTPEHHETO OTPaKEHMUSL:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bub6nuoreka [JOK
68 Jlua3zel. OnTudeckast cuja JTUH3bI httos://m.edsoo.ru/FOb3f2c
. bubnmoreka [JOK

69 [TocTpoenune n300paKeHN B JIMH3aX htts://m.edsoo.ru/ffobd4da
JlaboparopHas padora "Omnpenenenue

70 q)OKyIc)HorE paccpTOﬂHHﬂ u OII)'ITI/IIIGCKOI\/II bubmmorexa LOK

N https://m.edsoo.ru/ff0b4206
CHWJIBI COOMpAroIei TUH3bI"

71 VYpok-koHpepenus "OnTuyeckue bubmuoreka [JOK
JMH30BbIe TPUOOpPHI" https://m.edsoo.ru/ff0cOa7e

72 ['na3 kak onTUYeckas cuctemMa. 3peHue bubamorexa LIOK

https://m.edsoo.ru/ff0b4684

73 Ypok-kordepenmus "JlehexTsr
3penus. Kak coxpanuts 3penue"

Pasnoxenue Oenoro cBera B CHEKTP.

72 OnbiTel HetoTona. Croxenue bubnmoreka [JOK
CIIEKTpaJIbHBIX 1IBETOB. [[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHas padora "OnbITH TTO
Pa3IokKEHUIO OEIOro CBETa B CHEKTP U

bu6nuoreka [JOK
75 BOCTIPUSTHIO [[BETA IPEIMETOB MPH UX

HaOJI0/IEHUH Yepe3 [IBETOBbIE
¢unbTpH"

https://m.edsoo.ru/ff0cO0e2a



https://m.edsoo.ru/ff0b3f2c
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Ypok-nipaktukym "BonHoBbIE

76 CBOICTBA CBETA: JAMCIICPCHS,
uHTephepeHys u audpaxmms”
77 OneiTel Pesepdopia u mutanetapHas bubmuorexa [JOK
MOJeJIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynarel bopa. Monens aroma bopa
Hcnyckanue U MOTJIOEHUE CBETa
79 aromoM. KBauTbl. JIuneituarsie bubmorexa [JOK
’ ' https://m.edsoo.ru/ff0c144c
CHEKTPbI
80 Ypok-npaktukym "Habmonenue bubnnoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH U €€ BUIbI buoamorexa LIOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atoMHoro sapa. Hykinonnas bu6muoreka ITOK
82
MOJIEITh https://m.edsoo.ru/ff0cl18ac
83 PannoakTuBHBIE TPEBpAILICHHUS. bubnuoreka [IOK
N3otomnsl https://m.edsoo.ru/ff0clal4
84 Pemenwne 3amaq mo Teme: bubmuoreka [JOK
"PanuoakTuBHBIC MTpeBpamieHus" https://m.edsoo.ru/ff0clb4a
85 [Teprox monrypacnana
VYpok-koudepennus "PagunoakTuBHbIE
86 I/ILS'I CHI/IS(Ib Bpn 1;I ozie Mﬂe 15000505 (S bubmmorera LIOK
i | PHPOIE, MEAMIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHbie peakiuu. 3aKOHbBI
87 COX paHeHII/I)SI 3apsI0BOTO M MAaCCOBOTO bubmmorexa LIOK
P PAR https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprus CBsi3u aTOMHBIX sifiep. CBs3b bubmuoreka [JOK

MacCChbl 1 SHCPIrun

https://m.edsoo.ru/ff0cld7a
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https://m.edsoo.ru/ff0c1672
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89

Pemenune 3ampau no reme "SnepHeie
peakiuun"

90

Peakninu cuHTe3a M IEICHUS SJIED.
Ucrounuku sneprun ConHua u 3BE31

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koudepennus "AnepHas
sHepreTuka. JlencTeus
PaaOAKTUBHBIX U3JIYYECHUN HA )KUBBIE
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHON paboTe 1O
TeMe "DIEeKTPOMarHuTHOE TOJeE.
DJIEKTPOMarHUTHBIE BOJIHBI.
KBanrtoBbie siBieHus"

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

93

KonTponbHas pabora 1o Teme
"DeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOTHBI.
KBanToBEIC siBICHUA"

94

[ToBTOpenue, o6oOIICHHE.
JlaGopaTopHbie pabOTHI IO KypCy
"B3aumonetictBue Ten"

bubnuoreka IJOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o0o0uIeHue. Pemenue
pacyeTHBIX U KaYECTBEHHBIX 3a/1a4 110
teme "TermnoBbie npouecch”

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o600meHue. Pemenne
pacYeTHBIX M KaYeCTBEHHBIX 33]1a4 110
teme "KIIJ] TennoBbeix ABurarencii"

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o6meHue. Pemmenue
PacCYeTHBIX M KaYECTBEHHBIX 3a71ay 110
teMe "KII/] anexrTpoycTtaHoBOK"

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, o0o0IIEHHE.

bu6mmoreka [JOK
98 JlaGoparopHblie pabOTHI IO KypCy 1 1 https://m.edsoo.ru/ff0c2c52
"CseToBbI€ sABIICHUA"
[ToBTOpenue, o606menue. Pabora ¢
99 TEKCTaMU 110 TeMe "3aKOHBI 1 bubmorexa [OK
| https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHKE
[ToBTOpenue, o6o0menue. Padora ¢
100 TeKCTalI:\)/H/I 10 TEME 'I'LII<one6aHHs[ " 1 bubmorera OK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606menue. Pabora ¢
101 TekcTaMu 110 TeMe "CBETOBEIE 1 bubmorexa [JOK
; https://m.edsoo.ru/ff0c3044
SIBIICHUS
IToBTOpenue, o606menue. Pabora ¢
102 Tekcramu 110 TeMe "KBanToBas u 1
sanepHast pusnxa"
OBIIEE KOJIMYECTBO YACOB I10 102 97

[MTPOI'PAMME
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