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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 @Qu3nke Ha YypOBHE OCHOBHOTO o0OIEro oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE MOJIOKEHUWN U TpPeOOBaHWM K pe3yidbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHOM IMPOTrpaMMbl, NPEICTABIECHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueil porpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueOHoro npeamera « Duznkay.

Conmepxanne mporpaMmbl 1O (U3MKE HANpaBlIeHO HAa (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOU TPAaMOTHOCTH OOYYAIOIIMXCS W OPTaHU3AIHI0 H3YYCHHS
¢u3nKn Ha NEATENHHOCTHOW OCHOBE. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXXHOCTH Y4eOHOro mnpeaMera B peanusauuu TtpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METANpPEAMETHBIM pe3yJbTaTaM OOyUYeHUs, a TaKxKe
MEXIPEAMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa30BaHMS.

[IporpamMma 1o (u3uke ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rogam o0y4yeHus (1o Kjiaccam), MpejiaraeT MpUMEpPHYIO MOCIeI0BaTEIbHOCTD
U3yYeHUs T€M, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS IMPEJAMETHOTO COJEP)KAHUSA U
y4éTe BO3PACTHBIX OCOOEHHOCTEH 00yJarOITUXCHI.

[Iporpamma mo ¢Qusuke paspaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIIM YUUTEINIO B CO3/IaHUU paboyeil mporpamMmsl 0 yueOHOMY MPEIMETY.

dusnka gBISETCS CUCTEMOOOPA3YIOLIUM Ul €CTECTBEHHOHAYYHbBIX YUEOHbIX
OPEIMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOIIECCOB U
SBICHUN, W3yYaeMbIX XHMHEH, OHWOJIOrHel, acTpoHOMHEH U (DHU3NUECKOU
reorpaduel, BHOCUT BKJIaJ] B €CTECTBEHHOHAyYHYI0 KAapTUHY  MHpa,
npenocTaBisieT Haubojiee sICHble OOpas3lbl NPUMEHEHHS HAyyHOro MeEToja
MO3HAaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa M3 rIaBHBIX 33734 (PU3MUECKOro 0Opa3oBaHUs B CTPYKType OOILEero
0o0pa30BaHMsI COCTOMT B (POPMHPOBAHMM E€CTECTBEHHOHAYYHOM I'PAaMOTHOCTH U
UHTEpeca K HayKe y 00y4aronuxcs.

WN3ydyenne ¢u3ukun Ha 0a30BOM ypOBHE IPEAINOJAracT OBJIAJCHHE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMU, XapaKTEpU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSCHSATH SIBICHHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HayYHOT'O UCCIICIOBAHMS;

e UHTEpPIPETUPOBATH  JIlAaHHBIE W  HCIIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA ISl IOTyUYEHUS BBIBOJIOB.

Henu wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUS
ompeneneHsl B Konnenmuu mnpemnogaBanust ydeOHoro mpeamera «Dusmkay B
oOpa3oBareibHbIX opraHu3anusx Poccuiickoii @expepauuu, peann3yrOMIUX
OCHOBHbIE  00II€00pa3oBaTelIbHbIE MPOrPAMMBI, YTBEPKIEHHON pelIeHHEM



Koserun MunuctepcTa npocsenieHusi Poccuiickoit @enepanuu (IpoToKos oT 3
nekadbps 2019 r. Ne [TIK4BH).
Heaun uzyyenus Gpusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MIO3HAHUS M (HOPMUPOBAHHE
MCCIICJIOBATEIIHCKOTO OTHOIIEHUS K OKPY)KAFOIIUM SIBIICHUSIM;
GopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yiabTara H3ydeHUS
OCHOB CTPOCHHSI MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dopMupoBaHUE TPEACTABICHUNH O POIM (U3UKH TSI Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH;

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

JlocTikeHne 3TUX Iejed MmporpaMMmbl MO0 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00€CTIEYMBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHre 3HAaHWM O JUCKPETHOM CTPOEHUM  BEIIeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUUYECKHX, MAarHUTHBIX M KBAHTOBBIX
SIBJIICHHSIX

MPUOOpPETEHNE YMEHUIN OMHUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
HCIIOJIb30BAaHUEM ITOTYYEHHBIX 3HAHUI;

OCBOCHHME METOJIOB pEIIEHUs NPOCTEUINMX PACUETHBIX 3a7ad C
UCII0JIb30BaHUEM duznyeckux MoJIeNIeH, TBOPYECKUX u
MPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAaOMI0AAaTh IPUPOIHBIC SBICHUS U BBITIOTHATH OMBITHI,
nabopatopHble pabOTBI U OIKCIEPUMEHTAJIbHBIE HCCICNOBAaHUS C
HCII0JIb30BAaHUEM U3MEPUTEIIBHBIX TPUOOPOB;

OocBOeHHE MPUEMOB pabOThl ¢ MHPOpMAIUel PU3UIECKOTO COEpIKaHUsA,
BKJIFOUasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTI)KCHUSX (DU3UKH, aHAIHU3 U
KPUTHUYECKOE OLIEHWBaHUE UH(POpMAIIHH;

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

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIIETO

oOpa3oBanus 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 HEAEIIO).

[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
00yyJarommxcsi, CIUcKa AKCICPUMEHTAIbHBIX 3a/JlaHUH, IMpeUIaraéMbIX B pamMKax
OCHOBHOT'O I'OCYIapCTBEHHOTO AK3aMEHa 10 (PU3HKE.



COJEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHUM OKPY:KAONIEro Mupa.

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

®duznyeckue BenuuuHbl. M3mepenue Qusnueckux BenuyuH. Duznyeckue
npubopsl. [lorpemnocts n3mMepennii. MexayHapoaHas CUCTEMa €/IMHUIL.

Kak ¢wusuka u gpyrue ecTecTBEHHbIE HAyKd H3Yy4aloT MPUPOY.
EcTecTBeHHOHayUYHBIII METOJI TO3HaHMS: HAOIIOJIEHWE, TMOCTAHOBKAa HAY4YHOTO
BONPOCA, BBIJIBUYKEHHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 00bICHEHHE
HaOmoaaemMoro apieHus. Onucanue Gu3NUECKuX SBICHUM ¢ MOMOIIbIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIE, DSJIEKTPUYECKUE, MArHUTHBIE, CBETOBbIC

SIBJICHUSL.
2. ®usnueckue MpuOOPHI U MPoLEIypa MPSMbIX U3MEPEHUI aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopuwvie padbomul u onvimol.
1. OmpeneneHue UEHbI AeIE€HUs MIKaJIbl U3MEPUTEIBHOTO PUOOpa.
2. M3MepeHune pacCTOAHUM.
3. U3mepenne o0ObEMa )KUJKOCTU U TBEPAOIO TENA.
4. OrmpeneneHue pa3MepoB MAJIBIX TE.
5. M3MmepeHne temreparypsl NPU TMOMOIIHA JKMAKOCTHOTO TEPMOMETpa U
JNATYMKA TEMIIEPATYPHI.

6. IIpoBenenue wmccienoBaHMs MO NMPOBEPKE THUIIOTE3BI: AAIBHOCTH IMOJETA
[IapuKa, MyIEHHOTO0 TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJbIIe BhICOTA
IyCKa.

Paszgea 2. IlepBoHayajibHbIE CBEACHUS O CTPOCHHH BellecTBa.

Crpoenne BemecTBa: aTOMbl W MOJEKYNbl, HX pa3Mmepbl. OmNbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA.

JIBmxenue yactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHMSI 4YacTUL[ C
Temrneparypoil. bpoyHoBckoe nBmwkenue, muddysus. BzammonmericTBue 4acTHI
BEILECTBA: MPUTSIKEHUE U OTTATKUBAHUE.

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHUE T'a30B, KUIAKOCTEH U TBEPABIX
(kpucTaymumueckux) Ted. B3auMocBsi3b MEXK]y CBOMCTBAaMHU BEIIECTB B PAa3HbBIX
arperaTHeIX COCTOSIHMSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HabGmropenne OpoyHOBCKOTO JIBHXKECHHSI.



2. HaGmonenue quddys3un.
3. HaGmronenue  siBiaeHW#,  OOBACHSAIOMMXCA  MPUTSHDKEHUEM WM
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopusvie pabomel u onvimel.

1. OueHka JuaMeTrpa aroMa METOAOM psAnoB (C  HUCIOJIb30BaHUEM

dboTorpaduii).
2. OmbIThI 110 HAOJIOIEHUIO TETNIOBOTO PACIIUPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MIPUTSHKEHUS.
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 wuHepUMH. 3aKOH HWHEPIUMU. B3auMmopeicTBHe Tel Kak MpUYMHA
U3MEHEHUSI CKOPOCTH [JBMXKEHUs Tel. Macca Kak Mepa HMHEPTHOCTH Teda.
[InotHOCTh BemiecTBa. CBA3b IJIOTHOCTU C KOJMYECTBOM MOJEKYJI B €IUHUIIE
00BbEMa BeleCTBa.
Cuna xak xapakTepUCTHKa B3auMoJehcTBUsA Ten. Cuila ynpyrocTd U 3aKOH
I'yka. 3mepenne cuiibl ¢ OMOIIBIO AUHAMOMETpA. SIBIEHUE TIATOTEHUSI 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. TpeHre B MPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HabGmronenune MexaHU4ecKOoro JBUKEHHUS Tea.
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 IIOCKOCTH.
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.



Hasnenue. CriocoObl yMEHbIIIECHUS U yBEJIUUYEHUS NaBieHus. [laBneHue rasa.
3aBUCUMOCTh JaBJIEHUSI raza OoT o0bEma, Temmeparypbl. Ilepemaua naBieHus
TBEPABIMU TEJAMH, XUIAKOCTAMU M razamu. 3akoH Ilackans. ITHeBmaTtnueckue
MallliHbl. 3aBUCUMOCTb JaBJIEHUS >KUJIKOCTH OT TayOuHBL. ['mapoctatnueckuit
napajokc. Coobuiatonirecst cocyipl. ['uapaBinnyeckue MEXaHU3MBbl.

Atmocepa 3emnu u atrmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUs
BO3AYIIHOM o00onouku 3emnu. OnbiT Toppuuemu. M3mepenue armocdepHOro
JaBieHs. 3aBUCUMOCTh aTMOC(EPHOro JaBJICHHS OT BBHICOTHI HaJl YPOBHEM MOPSI.
[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 BBITECHEHHOMW KUIKOCTH.
8. YcIIOBHE IUIABaHUS TEJ: TJIABAHUE WJIM MOTPYKEHUE TENl B 3aBUCHUMOCTHU

N

OT COOTHOIIIEHUS IIOTHOCTEM TENA U JKUIKOCTH.

Jlabopamopuwvie padbomul u onvimol.

1. HccrnenoBanue 3aBUCMMOCTH Beca Telia B BOJIE OT 00bEMa MOTPYKEHHOMU B
YKUJKOCTb YaCTH TEJIa.

2. OmnpenernieHWe  BBITAIKMABAIOIIEW CWIBI, JCHUCTBYIOIIEM Ha  TEIO,
NOTPYKEHHOE B KUAKOCTD.

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

4. OnbITBI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAIKMBAIOIIEH CHIIBI,
JNEUCTBYIOIIE Ha TEJI0 B KHUJIKOCTH, OT 00bEMA MOTrPYXKEHHOU 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. MoOIIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. I[IpaBuio

paBHOBecus pbiyara. [IpumeHeHue mpaBuia paBHOBECUS phiuara K OJIOKY.



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

Mexannueckas odHeprua. KuHernueckas W TNOTEHUUANbHAS DHEPTHS.
[IpeBpailieHre 0AHOTO BHUJIa MEXAHUYECKOW SHEPIUU B APYroil. 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 TOPU3OHTAIILHOW ITOBEPXHOCTH.
2. HccnenoBanue yClOBHIl paBHOBECHS pblyara.
3. Usmepenue KIIJI HaKIOHHOM IJIOCKOCTH.

4. M3ydeHue 3aK0HA COXPAHEHUSI MEXAHUUYECKOW SHEPTUM.
8 KIIACC

Pa3znea 6. TeruioBblie IBJICHUA.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpPUH CTPOEHUS
BellecTBa. Macca W pa3Mepbl aTOMOB U MOJIEKYJ. ONBITHI, MOJITBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHOKUHETHUYECKOU TEOPHH.

Mopenu TBEPAOTO, JKHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObICHEHHE CBOMCTB ra3oB, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJIOKEHUM MOJIEKYISIPHO-KMHETUYECKON TEOPHUH.
CmaurBaHU€ U KaWJUISIpHBIE sIBIIEHUS. TemIoBoe pacliupeHne U CKaTHeE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBHXKEHUS
yacTull. Buytpennsas sHeprus. CrocoObl HW3MEHEHHsS BHYTPEHHEH DSHEpruu:
TeIuIonepeaada u COBEpILIECHUE paboTHI. Buner TEIUIONEPENAYHN:
TEIUIONPOBOIHOCTh, KOHBEKLIUS, U3JIyUYCHHUE.

KonuuectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHe. YpaBHEHHE TemioBoro Oamanca. IlnaBrnenue w
OTBEpPJACBAHUE KPUCTAUIMYECKUX BELIESCTB. YJEeiIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenuwe. Kunenue. YaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEpaTyphl KHUIIEHHS OT aTMoc(hepHOTo
JABJICHUS.

BnaxnocTte BO3aYyXA.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa 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 OpOyHOBCKOTO JIBH>KEHHUSI.
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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.

OxnaxIeHre IPU COBEPIIICHUU PaOOTHI.

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

HaOmroieHre mocTossHCTBA TeMIIepaTyphl MPH TUIABICHUU.
Mojenan TeIJIOBBIX JABUTaTEIICH.

Jlabopamopuwvie pabomul u onvimel.

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.

OnebITel, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABICHHUS BO31yXa 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
Terionepeaay 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 uCnapeHus.

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 KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJl OT BEJUYUHBI 3apsAJI0B U PACCTOSHUSI MEXKAY TEIaMU).

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



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

DNEKTPUYECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DSIEKTPUUECKOTO TOKA.
HNcTOYHMKM TOCTOSSHHOTO TOKa. JIeWCTBUSA 3IIEKTPUYECKOTO0 TOKa (TEILIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUMN TOK B KUJIKOCTSX U raszax.

Onektpuueckass uenb. Cuia  Toka.  DJIEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBieHUe MPOBOJHUKA. YEIbHOE CONPOTHUBIIEHUE BemlecTBa. 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.

[locTossHHBIE ~ MarHuThl.  B3aumonaeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnauTtHoe nosje. MarHuTHOE noJsie 3eMJIM U €T0 3HAYEHHE I J)KU3HU Ha 3eMIl€.
OnbiT  Opcrena. MarHuTHoe TOJ€  DJIEKTPUYECKOro Toka. IIpuMeHeHue
3JIEKTPOMArHMTOB B TEXHHKE. J[€MICTBE MArHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENL TMOCTOSIHHOTO TOKa. lcmosib30BaHWE 3IEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SBneHue 3neKTpoMarHuTHON uHAyKiuu. [Ipasuno Jlenua.
DIIEKTPOreHepaTop. Crnioco0b1 ITOJTyYEHHUS JIEKTPUYECKOU DHEPIUHu.
DIIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTUH.

JHemoncmpayuu.

DIIeKTpU3aLHus TEN.
JIBa posia 3IEKTPUYECKUX 3apsI0B U B3AUMOJICUCTBUE 3aPSIKECHHBIX TEJ.
Y CTpONCTBO M AENCTBHUE DIIEKTPOCKOMA.
DIIeKTpOCTaTUUECKAs 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 COIpOTUBIICHUMN.
. 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.

JlercTBME MarHUTHOTO TIOJIS HA MPOBOJHUK 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 AeMCTBUSL SJIEKTPUUYECKOTO TMOJS Ha MPOBOJHUKU U
JTUDJICKTPUKH.

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

V3mepeHre 1 peryIMpoBaHNe 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
CEYCHHUs U MaTepuana.

[IpoBepka mpaBuiia CIOKCHHUS HAMPSHKCHUNW TPHU TOCICIOBATSIIBHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia A8 CHIBI TOKa TPH TApPAICIHHOM COCIUHEHUN
PE3UCTOPOB.

Omnpenenenne padOTHI YMEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIMHOCTH JJEKTPUYECKOTO TOKA, BBIJCTIAEMON Ha
pe3ucTope.

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

Onpenenenue KII/[ nHarpeBaTerns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHSI TIOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHUTHOTO TIOJNSI TOCTOSIHHBIX ~MAarHUTOB TMPU  HX
00BeTMHEHUH U Pa3/ICIICHUN.

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. M3yueHue nercTBUS MAarHAUTHOTO T0JIS1 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. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWXKEHHE. MarepuanbHas Touka. Cucrtema oOTcuéra.
OTHOCUTENBLHOCTh MEXaHMYECKOTO JABUXKEHHS. PaBHOMEpHOE NpPSMOIMHEUHOE
nBkenne. HepaBHoMmepHoe npsiMosinHeitHOe ABuxkeHue. CpeaHsis 1 MrHOBEHHAs
CKOPOCTb TEJa TP HEPABHOMEPHOM JBHKEHUM.

VYckopenue. PaBHOyckopeHHOE mpsiMoiiMHEWHOe naBmwkeHue. CBoOogHOE
nageHue. OnbITel ["anumes.

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

[Iepseiit 3axoH HeroToHa. Broponi 3akon HeroroHa. Tpernit 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
najgeHud. J[Bmkenue mianetr BOkpyr ComnHua. IlepBasi kocmuyeckass CKOpPOCTb.
HesecomocTs u nieperpysku.

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

Nmnynec tena. M3meHeHne mmmyibca. UMIynbc CHIIBl. 3aKOH COXPAaHEHUS
UMITyJibCca. PeakTUBHOE IBUKEHUE.

Mexanudeckass paboTa W MOUIHOCTb. PaboTa Ccuil TSXKECTH, YNPYTrOCTH,
TpeHusi. CBsi3b d3HEepruu U padboThl. [loTeHIIManbHas YHEPrUs Tela, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHast SHeprus cxaTol npyxuHbl. Kunertnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHUS MEXaHUYECKOU
SHEPTHUH.

Hemoncmpayuu.

1. HaGmronenne MexaHUYECKOTO JBMXKEHUS TeJla OTHOCUTEIIBHO Pa3HBIX TEI

OTCYETA.



AN

8.
9.

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

CpaBHeHue TyTedl W TPAeKTOpPUN ABUIKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJl OTCYETA.

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

HaGmronenne nBrxeHus Tela 1Mo OKPY>KHOCTH.

Hab6mronenne MexaHnuecKuX sSIBICHUN, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM M  YCKOPEHHOM JBHKCHUU
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.

CoxpaHeHHue MEXaHUYECKON SHEPIUHU IIPU CBOOOIHOM IaJICHUH.
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 [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHUsI Tejla MPU PABHOYCKOPEHHOM JBHKEHUU MO
HaKJIOHHOM IUIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HayalbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €ClW TPU PABHOYCKOPEHHOM JABMXKEHUHU 03
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.

Onpenenenue KECTKOCTH NPYKUHBI.

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



10. Ompeenienne  pabOTBl  CHJIBI  yIIPYTOCTH TMPU  TMOAbEME Tpy3a ¢
UCIOJIb30BAaHUEM HEMOJIBIKHOTO U TTOJABHKHOTO OJIOKOB.

11. I3ydyeHune 3aKkoHa COXpaHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJIHbI.

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUIi: TIEPUO]I,
4acToTa, aMIUTUTyAa. MareMaTuueckuil U NpyXKUHHBIA MasTHUKU. [IpeBpaienue
SHEPTUU MPH KOJIeOATETHHOM JIBUKEHUU.

3aryxaronie — kosieOaHusa.  BbeiHykzaeHHble — koneOanus.  Pe3onanc.
Mexanuveckue BosiHbl. (CBoicTBa MexaHuueckux BojiH. [IpomonbHbie U
nornepeyHble BOJHBL. JIIMHA BOJHBI W CKOPOCTh €€ pachpoCTpaHEHHS.
MexaHuvecKkre BOJIHBI B TBEPAOM TeJle, CEHCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTh 3Byka M BbicOTa TOHA. OTpakeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenue komeOaHWi Ted IO JEWCTBUEM CHUIBI TIKECTH U CHIIBI
YOPYTOCTH.

HabGmronenue xosniebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenrie BoIHYKICHHBIX KOJIeOaHUM U pe30HaHCA.

PacnpocTtpanenue npo10abHbIX U MOMEPEUHbIX BOJIH (Ha MOJIEIH).
HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKUH PE30HAHC.

JIaﬁopamoprte paoomovl u onvimol.

1. OmpeneneHue YacTOThl M MEpUojia KoJieOaHUM MaTeMaTUYECKOTro
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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. ONbBITBI, JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh MepHoAa  KOJeOaHHIA
NPY>KUHHOTO MasATHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOIHOTO MaCHHUS.
Paznea 10. Di1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHUTHOE  TMOJie.  JJEKTpOMarHuTHble  BoJIHBL.  CBOICTBa
AJEKTpOMArHuTHhIX BoJH. I[llkana snexkTpoMarHUTHBIX BOJH. Hcnonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3H.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BosiHOBBIE CBOICTBa
CBETa.

Jlemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie padbomul u onvimel.

1. W3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHUS.

JlyueBas ~ Momenb  cBera.  Mcrounmkum — cBera.  IIpsMonuHeEnHOE
pacnpoctpaHeHue cBera. 3atMeHus ConHua u Jlynsl. Otpaxenue ceta. [lnockoe
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 Tejeckomna. [7a3 kak onTudeckass cucrema. bIM30pykocTh U
JTATbHO30PKOCTb.

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

Jlemoncmpauuu.

[IpssmonuHeiiHOE pacpOCTpaHEHUE CBETA.

Otpaxxenue cBera.

[Tonyuenne n300pakeHU B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 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. PaznoxeHue 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.

© ® N oA W N R

3. HccnenoBanue 3aBUCMMOCTH yIila 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 Pa3I0KEHUIO OEJIOr0 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 u nornomeHne ceeta atoMoM. KBaHTel. JInHeHYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyknonnas wmopens artomHoro snapa. HW3otonsl. PaanoakTuBHBIE
npespaienusd. [lepuoa nonypacnana aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHMsS 3apsI0BOTO M MAacCOBOI'O YHCEIL.
DHeprus CBsA3M aTOMHBIX saep. CBA3bp Macchl U dHepruu. Peakuuu cuHTE3a U
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 BoaopoJa.

4. HaOmroneHue TpekoB B kamepe BuiibcoHa.

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: W3MEPEHHE DHEPIrUM YaCTULBI [0 TOPMO3HOMY

nyTH (1o dotorpapusim).

3. H3mepenue paanoakTUBHOTO GOHA.

IHoBTOpPHUTEILHO-0000 1A LU MOIYJIb.

[ToBTOpHUTENHEHO-00001IaIOIINI MOTYJIb MIPEIHA3HAYEH JJISl CUCTEMATHU3aAlUU
U 0000IIeHHs  MPEAMETHOTO  COACpXaHUs M ONbITa  JACSITEIbHOCTH,
IpUOOPETEHHOTO TPU U3YUYEHUHU BCETO Kypca (PU3UKH, a TaKXkKe Ui 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 JOCTUKEHHE MPEIMETHBIX 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
ABJICHHUSA, IIPHUMCHAA IIOJIYYCHHBLIC 3HAHHA, pCllaTb 3aJdadd, B TOM YHCIIC
Ka4CCTBCHHBIC U OKCIICPUMCHTAJIbHBIC.

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

Ha OCHOBC IIOJYYCHHBIX 3HAHUU pacCiio3HaBaTb M HAYYHO OOBSACHATH
(bI/ISI/ILIEECKI/IG SIBJICHHUS B OKpY)KaI-OHICﬁ npupoac u HOBCCHHGBHOﬁ KU3HU,

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/If/'I COBPCMCHHBIX
TCXHOJIOFPIIZ, HalIpuMEp, MPAKTUIYCCKOTO HUCITIOJIb30BAHHA PA3JIMUYHBIX KCTOUYHHUKOB
OHCPIrurM Ha OCHOBC 3dKOHA IMPEBpalICHUA U COXPAaHCHHUS BCCX H3BCCTHBIX BHUAOB
OHCPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO

Ha JIOCTUKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

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

y oOyuaroiierocs OyayT cOpMHUpPOBAHBI CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
YJaCcTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS S

- NIPOSIBJICHUE MHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(U3HYECKON HAayKU;

- IEHHOCTHOE OTHOLIEHHE K TOCTHKEHUSM POCCUNUCKUX YUEHBIX-(DU3HKOB;

2) rpa’kAaHCKOr0 U AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJIECHHH OOIIECTBEHHO 3HAUMMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUMN
busnky;

- OCO3HAaHHE BAXKHOCTU MOPAJIBHO-3THYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMUS:

- BOCIIPHUATHE 3CTETUYECKHX KauecTB (pU3MUeCcKOW HayKu: €€ rapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IO3HAHMA:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MHPA, OCHOBBI PA3BUTHUSI TEXHOJIOTHM, Ba)KHEWINEH COCTABIISIIOLICH
KYJIbTYPBI;

- pa3BUTHE Hay4yHOM JF0OO03HATETBLHOCTH, WHTEpECca K HCCIEI0BATEIbCKOM
NEeSITENbHOCTH;

S) ¢opmupoBaHusi  KYJAbTYPbI  310PpOBbS M  3MOIMOHAJIHLHOIO
0J1aronmoyumsi:

- OCO3HaHWE IIEHHOCTUM Oe3omacHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBWI OE30IaCHOTO TOBEICHUS Ha
TpaHCHOpPTE, HA JOPOrax, C DJIEKTPUUECKHUM U TEIJIOBBIM O0OpYJOBaHUEM B
JIOMAIIIHUX YCIIOBUSX;

- c(OpMUPOBAHHOCTh HaBbIKa peQuieKcuM, TPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOT0 K€ MpaBa y IPyroro 4eioBeKa;

6) Tpya10BOIO BOCIIMTAHMS:

- aKTMBHOE YYacTHM€ B PEIICHUM MNPAKTHYECKUX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHuM3aluu, Tropoja, Kpas) TEXHOJOTHUYECKOW U



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

e - MHTEpEC K MPAKTUYECKOMY M3YUYCHHUIO MPOo(dECcCHid, CBI3aHHBIX ¢ (PU3UKOIA;

e 7)3K0JOrHY€CKOro BOCIIUTAHUA:

e - OpHUCHTAIlUSI Ha TpPUMEHEHHE (U3MYCCKMX 3HAHUM JJIs pelieHus 3a1ad B
00J1acTH OKpY’KaroIIeH cpenpbl, IUIAHUPOBAHUS TIOCTYIIKOB M OIIEHKH HX
BO3MOXHBIX MTOCTIECJICTBUI JIJI1 OKPY’KAIOIIEH Cpebl;

e - OCO3HaHHE TJ00AILHOTO XapaKTepa 3KOJIOTHYECKHX IMpOoOJeM U TMyTed X

penieHus;

e 8) aganTanMu K M3MEHAIOIIUMCS YCJOBUSM CONMAJIBLHOW M NPHUPOIHON
cpeabl:

e - TOTPeOHOCTH BO B3aUMOJCHCTBUM TPU BBINOJHEHUH WCCICIOBAHUN W
MPOEKTOB (U3MYECKONM HAMPaABIECHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM
APYTHX,

e - TIOBBIIICHHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO
JIeSTeNTbHOCTD;

e - NOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4HCIIe POPMYIUPOBATH
UJIeH, TIOHATUSA, TUIIOTE3bI O PU3HUECKUX 00OBEKTaX U SABIICHUSX;

e - OCO3HaHHE JIePUITUTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00jacTu
bu3uKy;

e - IUIAHMPOBAaHHUE CBOErO0 pa3BUTUS B MPUOOPETEHWH HOBBIX (PUINYECKUX
3HAHUI;

e - CTPEMIICHHE aHAIM3UPOBATh U BBISBIATH B3AUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMMKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OLEHKA CBOMX JCHUCTBUU C Y4YETOM BIHSAHHUS HAa OKPYXAIOLIYI0 Cpeny,
BO3MOXHBIX TJIOOAJIbHBIX MOCIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTte ocBOeHHS mporpamMmbl 10 (QHU3UKEe HAa YPOBHE OCHOBHOI'O
oOrmero o6pa3oBanus y oOydaromierocsi Oyayt copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE I03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC IEHCTBUS,
KOMMYHUKATHBHBIE  yHHBEpCaJbHbICe  y4eOHBIC  JICHCTBUS, PETYJSATUBHBIC
YHHUBEpCAJIbHBIC YICOHBIC ICHCTBUSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Ba3oBble JJjoruueckue 1eficTBUA:
e BBIABIATh M XapaKTEpHU30BaTh CYIICCTBEHHBIC IMPU3HAKH OOBEKTOB
(ssBNIEHU);



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

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOIOICHUSIX, OTHOCSAIIUXCS K (DU3UUYECKUM SIBIICHUSIM;
BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M TPU HM3YyYEHUU (HU3HMUECKUX
SIBIICHUH W MPOIIECCOB, JIENATh BBIBOJBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUEHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX
(U3NIECKUX BETTUYHH;

CaMOCTOSITEJIbHO BBIOMPATh CIMOCOO pelIeHus Yy4eOHOW Quznueckoit
3aaun (CpaBHEHUE HECKOJIBKHMX BAapPHAHTOB PEIICHHS, BHIOOp HamOojee
MOIXOISIIIIEr0 ¢ Y4ETOM CaMOCTOSITEIIbHO BBIJICTICHHBIX KPUTEPHEB).

ba3oBble nucciaenoBarejbCKue 1elCTBUS.

UCII0JI30BaTh BOMPOCHI KaK UCCIE0BATENbCKUN NHCTPYMEHT TO3HAHUS;
IPOBOJUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY TUIAHY OIBIT, HECIOKHBIN
(Gu3nUecKuii 3KCHEpPUMEHT, HEOOJIbIIOE UCCIeI0BaHue (PU3NYECKOTO
SABJICHUS;

OLICHUBaTh HAa MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMaIuIo,
MOJIYYEHHYIO B XO/I€ UCCIIEIOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MIPOBENEHHOTO HAOMIOJEHUS, OTIbITA, UCCIIEIOBAHNUS;

MIPOTHO3MPOBaTh  BO3MOXKHOE JalibHEWIIee pa3BUTHE  (DUIUUECKUX
MIPOLIECCOB, @ TAKXKE BBIJIBUTaTh MPEANOI0KEHHS 00 UX Pa3BUTUHU B HOBBIX
YCIIOBUAX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

MPUMEHSATH Pa3IUYHbIE METObl, MHCTPYMEHTBI U 3alPOChl IPU MOUCKE U
orOope HMH(pOPMAlUKU WIA JAHHBIX C YY4ETOM MPEIIOKEHHOU Y4eOHOU
dusznueckoi 3anayu;

aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
pa3INYHBIX BUIOB U (POPM MPEICTaBICHHUS;

CaMOCTOSITENILHO ~ BbIOMpaTh ONTUMAaJbHYIO (OpMy MpeacTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECJIOXKHBIMU
CXeMaMH, IrarpaMMaMu, HHOU TpaduKoi U MX KOMOWHAIIUSMHU.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS:

B XO7le OOCYXJCHHS Y4eOHOro MaTepHalia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYX)IaeMOM TEMBI U
BBICKA3bIBaTh HJICW, HAIICJICHHBIE HA PEIICHUE 3aJa4d W TMOJJep>KaHue
OyarokenaTeIbHOCTHA OOIICHNUS,

COTOCTAaBIISATh CBOU CYXKACHHUS C CYXKICHHSIMH JAPYIMX YYaCTHHUKOB
aranora, OOHapy>KMBaTh Pa3jINiKMe U CXOJICTBO MO3UITUN;



BBIPA)KaTh CBOKO TOUKY 3pPEHUS B YCTHBIX U IUCbMEHHBIX TEKCTAX;
MyOIMYHO MPEJCTABIATh PE3YIbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OMBITA
(dKCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

IIOHUMaTh W  HCHOJIb30BaTh  IPEUMYIIECTBA  KOMAHIHOW W
UHAUBUAYATbHOM paboThl TMpPU pEIICHUU KOHKPETHOW (U3MUECKOU
poOJIeMBI;

IPUHUMATh LA COBMECTHOW JEATEIbHOCTH, OPTaHU30BbIBATh JEHCTBUS
no e€ JOCTIKEHMIO: pACHpPENeNsITh PO, OOCYXAaTh MPOLECChl |
PE3YNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;
BBITIOJIHATH CBOIO YacTh pabOTHI, IOCTUTasi KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIIPABICHUI0O W KOOPJWHHUPYS CBOM JACHCTBUS C JAPYTrUMU
YJIeHaMU KOMaH/Ibl;

OIICHMBAaTh KA4e€CTBO CBOETO BKJIAJa B OOIIUMU MPOJIYKT MO KPUTEPHUSIM,
CaMOCTOATENbHO CHOPMYITHUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranuszanus:

BBISIBJISITh MPOOJIEMBI B JKU3HEHHBIX M YYE€OHBIX CUTYyalMsIX, TPEOYIOUIUX
I petieHust (GU3N4YEeCKUX 3HAHUM;

OpUEHTUPOBATHCS B  PA3IMYHBIX MOAXOAAX MPHUHATUS  pPELICHUU
(MHAMBUAYaTbHOE, NMPHUHATHE PEUIEHUS B TPYyIE, NMPUHATHE pPEIICHUN
rpynmnom);

CaMOCTOSATEIBHO COCTABJISITh AJITOPUTM pELICHUs (PU3UUECKON 3a/1auu WU
IUIAHA UCCIIEJOBAHMS C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh IPEIaraéMble BApUAHThI PEIICHUN;
JIeJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTpOJIL, 3MO].[I/IOH3.]'II)HLH7[ HHTCJIJICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTyalluH U IIPEJIaraTh IIaH €€ N3MEHEHUS;
OOBSCHATh TPHUYUHBI  JOCTIOKCHHSI  (HEIOCTHIKEHUSI)  PE3YJIbTaTOB
JeSITENHHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OMBITY;

BHOCHUTh KOPPEKTHUBBI B JCSITEIBHOCTh (B TOM YHUCIE B XOJI BBIIOJIHEHUS
¢u3nuecKoro WMCCIENOBaHWSA WJIM TIPOEKTa) HA OCHOBE HOBBIX
O00CTOSITENILCTB, W3MEHHBIIMXCS CHUTYyallMid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIINX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTH Ce0sl Ha MECTO JPYroro 4ejloBeKa B XOJ€ CIOpa WIW JTUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIrOro;
pU3HABaTh CBOE MPABO HA OIMIMUOKY MPH PEIICHUH (HU3UIECKUX 3a]1a4 WK
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO JIPYToro.



IHNPEAMETHBIE PE3YJIBTATBI

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

UCIIOJIb30BaTh  MOHATHA: (U3MYECKHEe U  XMMUYECKHE  SIBJICHUA,
HaOJIO/IEHHEe, DKCIIEPUMEHT, MOJIEb, TUIOTE3a, €IWHHULBI (PU3MUECKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYECKOe JBIKEHHE (paBHOMEpHOE,
HEpPAaBHOMEpPHOE, NPSIMOJIMHEWHOE), TPACKTOPHs, pPAaBHOJEHUCTBYIOIIAS
cuina,  gedopmanus  (ympyras, rtacTuyeckas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbBL;

paznmuuath siBiaeHus (auddysus, TEIOBOe JBMXEHHE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBWKECHHE, HEPABHOMEPHOE  JBW)XXEHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPJIBIX TEJI C 3AKPEIUIEHHOM OCHIO
BpallleHus, TIepenada JaBJICHUS TBEPABIMU TeJaMH, >KUAKOCTIMU U
razamy, armMocdepHoe JaBlieHHE, IUIaBaHHWE TeJ, MpeBpalleHUs
MEXaHUYECKON SHEpPruu) Mo ONHUCAHUIO WX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIHNX JaHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WYECKUX  SBJICHUU B
OKpY>KaloIlleM MHpe, B TOM uucie (U3UYECKUE SIBJICHHUS B MPHUPOJIE:
MPUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B KMBOM M HEXUBOU
npupojie, ACUCTBHE CHJIBI TPEHUS B TPUPOAEC U TEXHUKE, BIUSHUE
aTMOC(EepHOI0 JaBJICHUS Ha KUBOW OpraHU3M, IUIaBaHHUE PbIO, phlUaru B
TEJIe YeJIOBEKa, IPU 3TOM NMEPEBOJUTH MPAKTHUUECKYIO 33/1auy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MTpU3HAKK) (PU3NUECKUX SIBIICHU;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TeJl U (PU3UYECKUE SIBICHUS, UCIIOIb3YS
dbuznyeckue BeNWYMHBI (Macca, 00bEM, IJIOTHOCTh BEIECTBA, BpEMs,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIA YIPYTrOCTH, CHUJIa TSAXKECTU, BEC
Tena, Cujla TPEHUs, JAaBieHUe (TBEPAOro Tela, >XKUAKOCTH, Tra3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYeCKas paboTa, MOIIHOCTh, TUICUO CHUIHI,
MOMEHT CWIbI, KOI(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKass W TMOTEHIHAIbHAS SHEPrusi), MPU ONHCAHWU MPABUIBHO
TPAKTOBaTh  (PU3WYECKUA  CMBICI  HMCIOJB3YyeMbIX  BEIUYHH, WX
0003HaueHUs W EIUHUIIBI (U3HUYECKUX BEITUYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C JAPYTUMU BEIHYUHAMH,
CTPOUTH TpahUKK U3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tei, (U3UYECKUE SIBICHUS M IPOIECCHI,
UCTIOJIb3YSI TIPaBWJIA CIIOKEHUSI CUJI (BIIOJIb OJHOM MpsiMOit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, IpaBWIO paBHOBecHs pbryara (Oyoka),



«30JI0TOE€ IPaBUJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruM, NpU 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMMCBIBATH €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (pU3MUECKUE SIBICHUS, IPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMii MPaKTHKOOPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJIATh [TPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHUE U3 1-2
JIOTUYECKHX ILIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3UYECKUX
ABJICHUH, PU3NYECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3ajadyd B |—2 JEHCTBUA, MCHOJB3YS 3aKOHBI M
(Gopmysibl, cBs3bIBatOLIMe (PU3MUYECKHUE BEJIMYMHBI: HAa OCHOBE aHajIu3a
YCJIOBMSI 3a/1a4M 3alUChIBATh KPATKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJIbl M MPOBOJIUTH PacyEThl, HAXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JIJIsl PEIICHMs] 3a]]a4, OLIEHUBATh PEATTMCTUYHOCTD
HOJYyYEHHON (PU3NYECKOMN BEIIMUUHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO pEUIUTh MpU MOMOLIU
(u3MYECKUX METOJI0OB, B OMIMCAHUH MCCIIEIOBAHUS BBIIEISAThH IPOBEPSIEMOE
npeanosioxkenue  (Tumnoresy),  pazauMyaTb M MHTEPIPETUPOBATH
NOJIYYCHHBI pe3yJbTaT, HAXOJUTh OUIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yjbTaTaMm;

MPOBOJUTH OMNBITBI IO HAOMIONEHUIO (PU3UYECKHX SIBIECHUN WIH
buzndecKux CBOICTB TEI: dbopmyIUpoBaTh MIPOBEPSEMBIEC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOT0 000pYAOBAHMS,
3aMKChIBaTh X0/ ONBITA U (POPMYJIUPOBATH BBIBOJIBI;

BBIIIOJIHATh TMPSMbIE HM3MEPEHHUS] PACCTOSHUS, BPEMEHHM, MAacChl TeJa,
o0béMa, CHUIBI M TEMIIEpaTypbl C HCIOJIB30BAHUEM AHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUs MPUOOPOB C YUYETOM
3a/IaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHHUN;

MPOBOUTH UCCIIETOBAHNE 3aBUCUMOCTH OJIHOM (PM3UYECKOM BEIMYUHBI OT
IPYroM C HCIOJIB30BAHUEM IMPSIMBIX H3MEPEHUH (3aBUCHMOCTH NYTH
PAaBHOMEPHO JBIXKYLIErOCsS Tejla OT BPEMEHU [BUKEHUS TeENd, CHIIbI
TPEHHUS CKOJIBKEHUS OT Beca Tela, KayecTBa 00pabOTKU MOBEPXHOCTEHN Tell
Y HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IIOIIAI COIPUKOCHOBEHUS TEJ, CHIIbI
YIOPYrOCTH OT YAJUHEHHs MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPY’KEHHON YacTH TeJa U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIYOUHBI, HA KOTOPYIO MOTPYKEHO TeJIO, YCIOBUN
IUTaBaHUS TeJ, YCJIOBUN paBHOBECHs pbluara M OJOKOB), y4yacTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOrOo HCCIEAOBaHUs, coOuparb YCTaHOBKY U
BBIMOJHATh W3MEPEHUs, Clenysl MPeaoKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl IMOJYYEHHOH 3aBUCHUMOCTH (DU3UYECKUX BEJIMYUH B BHJIE



NpeUIOKEHHBIX Ta0iuIll U rpadUKoB, JeNaTh BBIBOJBI M0 pe3yjibTaTaM
UCCIIEI0BaHNS;

IPOBOJIUTh KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEJINYMH (IUIOTHOCTH
BEUIECTBA JKUJKOCTHM M TBEPAOrO TEJA, CHJIA TPEHHSI CKOJIbKEHMS,
JABJICHUE  BO3JyXd, BBITAIKMBAIOIIAS  CHJA, JICHCTBYHOLlas  Ha
NOTPY>KEHHOE B KHUAKOCTh TeN0, KOI(DMUIIMEHT TMOJIE3HOTO JEHCTBUSA
OPOCTBIX MEXaHM3MOB), CIEAysl MPEUIOKEHHON WHCTPYKUUU: TIPU
BBITIOJIHEHUU HW3MEPEHHM COOMpaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY H
BBIYUCIISTh 3HAUYEHUE NCKOMOU BEITUYUHBI;

coOJI01aTh MTpaBuiia TEXHUKU O€30MaCHOCTH IIPH padoTe ¢ J1abopaTOpPHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHLMUIBI JACUCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOIIAOIIUECS COCYIbl, OapoMmeTp,
phluar, MOJBUAKHBIN 1 HETIOJBUKHBIN 070K, HAKIOHHAS TNTIOCKOCTH;
XapaKTepu30BaTh MNPUHLMIBL  JEHCTBUS HW3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX ONUCaHus (B TOM 4YHUCIE:
NOJLIMITHUKHA, YCTPOMCTBO BOJOMNPOBOJAA, THAPABIMYECKUNA TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), UCIOIb3YS 3HAHUS
0 CBOMCTBaX (PU3MYECKHUX SABJICHUA U HEOOXOAUMbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTHL  NpUMEphl  (HaXoAWTh  HMH(OpPMALMIO O  IpPHUMEpax)
MPaKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUN B IIOBCEIHEBHOM
KU3HU JUIs oOecrieueHrs 0e30MacHOCTU MpHU OOpalleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 3JI0POBbSI M COOJIIOJEHUS
HOPM 3KOJIOTUYECKOTO MOBEJAEHUS B OKPYKAIOIIEH Cpene;

OCYLIECTBJISITh OTOOpP HMCTOYHUKOB HWH(popManuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIINXCSA
3HAHUM M TyTEM CpPaBHEHUSA pPA3JUYHBIX HCTOYHUKOB BBIACIATH
uH(POPMAIMIO, KOTOpas SBISIETCS NPOTHBOPEYMBOM WM MOXKET OBITH
HEJIOCTOBEPHOM;

HCITOJIB30BaTh IPU BBIIIOJIHEHUU YYE€OHBIX 3aJaHUI HAYyYHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJEpKaHWs, CIPABOYHbIE MAaTepUalbl,
pecypcel cety HTEpHET, BiaaeTh NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBanus HH(POPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MHCbMEHHbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpMAHK (HU3UIECKOTO COACPKAHUSA, B TOM
yucie MyOJMYHO JeNaTh KpaTKUe COOOIICHHsS O pe3yibTaTax MpPOEKTOB
WIKM Y4eOHBIX MCCIEAOBaHUM, MpPH 3TOM TIPaMOTHO HCIIOJIB30BAThH



W3YYCHHBI TIOHSATHUHBIA ammapar Kypca (QU3MKH, COMPOBOXKIATH
BBICTYILJICHUE ITPE3CHTALUEN;

IpU BBINOJTHEHUM YYEOHBIX MPOEKTOB W HCCJIEAOBAHUMA paCIpeaessaTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHHM C TIOCTABICHHBIMHU 3aa4yaMu,
CIEIUTh 3a BBIIIOJIHEHUEM IUIaHA JCHUCTBUM, AaJEKBAaTHO OLICHUBATHh
COOCTBEHHBI  BKJAJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTpAaUBAThH
KOMMYHHUKAaTHUBHOE B3aMMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOILIUX.

K xoniy oOyuenus B 8 Kjacce nmpeMeTHbIEC PE3yIbTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

WCIIOJIb30BaTh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BEILIECTBA, KPUCTATIIINYECKUE U
aMmopdHbIe Tena, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3JlyXa, TeMIleparypa, BHYTPECHHSS OJHEPrusi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsl, SJIEKTPUUECKOE TOJI€, TPOBOJHUKHU
U JUDJICKTPUKH, IOCTOSIHHBIA SJIEKTPUUECKUM TOK, MATHUTHOE TI0JIE;
paziuuarh SBJICHUS (TEIUIOBOE pacHIMpeHUE M CKaTHhe, Terionepesaaya,
TEIJIOBOE PaBHOBECHUE, CMAauMBaHUE, KAMWUISPHBIC SBJICHUS, UCIIApEHUE,
KOHJIEHCAIIUs, TUIaBJICHUE, KpHUCTa/uIM3anus (OTBEpIEBaHHE), KHUIICHUE,
TerIonepeaayua (TeTI0NPOBOHOCT, KOHBEKITHUS, U3JIy4eHUe),
ANIEKTpHU3AIUs Tel, B3aUMOJICHCTBUE 3aPSAI0B, NCUCTBUS IIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKAHWE, B3aUMOJECHCTBUE MATHUTOB, JIEHCTBUE
MarHUTHOTO TMOJISi HA TPOBOJIHUK C TOKOM, JIEKTPOMArHUTHAsT UHAYKITUS )
[0 OINHUCAHUI0 MX XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBIICHHE M3YUYCHHBIX (DU3WYECKUX  SBJICHUU B
OKpY’KalollleM MHpEe, B TOM uwucie (U3UYECKUE SIBJICHHUS B MPHUPOJIE:
MIOBEPXHOCTHOE HATSDKEHHWE M KaNWJUISIpHBIE SIBICHUSI B TMPUPOJE,
KpUCTAJIbI B mpupoje, uznydeHue CoJiHIla, 3aMep3aHue BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHHE pOCHI, TYMaHa, UHEs, CHETa, JIEKTPHUECKHE
SBICHUS B arMocdepe, IJICKTPHUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
mone 3emuH, Jpeld MOoIOCOB, POJb MArHMUTHOTO TIOJIS IS JKM3HU Ha
3emuie, MONSIPHOE CHUSTHUE, MPU STOM MEPEBOJIUTh MPAKTHUYECKYIO 33a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (HUIUIECKUX
SIBJICHUI;

OTIMCHIBATh M3yYCHHBIC CBOMCTBA TeNI U (PU3UUYCCKHE SBJICHUS, UCIIOJIb3YS
bu3uYecKre BEIUYUHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTHS, KOJTUISCTBO
TEIUIOTHI, YJieJibHAsg TEIJIOEMKOCTh BEIIeCTBa, VyJeIbHas TeEIjioTa
IJIABJICHMSI, yJAeNbHAs TEIUIoTa MapooOpa3oBaHUs, yJeIbHAs TEIUIoTa
CrOpaHMsl TOIUIMBA, KOA(PPHUIIMEHT TOJIe3HOTO JEHCTBHUS TEIJIOBOM



MallWHbBI, OTHOCUTEIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKHUU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HANPsKEHUE, COIPOTHUBIICHUE IPOBOJHHUKA,
yIeIbHOE  CONpOTUBIEHHE  BeEllecTBa, pabora U MOUIHOCTh
ANIEKTPUYECKOT0  TOKAa), NpPH ONHMCAHUM NPABWIBHO  TPaKTOBATH
(¢u3nyecKuil CMBICT MCHOJB3YEMBIX BEIMYMH, 0003HAYEHUS U €IUHUIIbI
(U3nYeCKUX BEJIUYMH, HAXOOUTh (OPMYJIbI, CBS3bIBAIOLINE JIAHHYIO
(U3nYeCcKyt0 BEIMYMHY C JPYrUMH BEIUYMHAMHU, CTPOUTh Ipaduku
M3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUUH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIEC IIOJIOXKECHHUS MOJIEKYJIIPHO-KHUHETUYECKON TEOPHUH
CTPOEHMsI BEIIECTBA, IMPUHLHUII CYNEPHO3ULIUHN MOJEeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma JUisl ydacTKa LenH, 3aKOH
Jixoyns—JleHnia, 3aKkOH COXpaHEHHUsI DJHEpPruy, IpU OTOM J1aBaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3allMChIBaTh €0 MAaTEMaTHYECKOE
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl U CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTyalUld NMPAKTUKOOPUEHTUPOBAHHOIO XapAKTEpa: BBIABIISTH
NPUYUHHOCIEICTBEHHbIE CBA3U, CTPOUTH O0BSICHEHHUE U3 1—2 JOru4ecKux
IaroB ¢ omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(U3MUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THhle 3amadyd B 2—3 JEWUCTBUS, HWCHOJIb3YSd 3aKOHbI U
dbopmynbl, CBsI3bIBaIONINE (DU3WUYECKUE BEIWYMHBI: HAa OCHOBE aHaln3a
YCJIOBHMSL 3aJlayd 3alKChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pELIeHUs 3a7add, BbIOUpaThb 3aKOHBI U  (QOPMYJIbI,
HEOOXoaUMblEe g €€ penieHus, NPOBOAUTH PACUEThl U CpPAaBHUBATH
MOJIyYEHHOE 3HaUY€HHUE (PU3NYECKOI BEIMYHUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXKHO pEIIUTh MpPU HOMOLIU
(U3NYECKUX METOJIOB, HCIIONb3ysd OMHCAHHME HCCIIECIOBAHUS, BBIIACIATH
IIPOBEPSAEMOE  MPEIIIOJNIOKEHUE, OLIEHUBATh IPABHWIBHOCTh IOPSIKA
IIPOBEJECHUS UCCIIEOBAHMSA, AEIIATh BEIBOBIL;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUNA WU
(Gu3nYeCcKUX CBOMCTB Tell (KalWJUIAPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCThIBAHUS U
HarpeBaHUsl IpU H3JIYYEHHH OT IBETa H3JIydarolled (IMoryonaronen)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHHs BOJABI OT TEMIIEPATyphl KUIAKOCTU U
Iomana €€ IOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsAlOB, B3aWMOJCHUCTBUE IOCTOSHHBIX MAarHWUTOB,
BU3YAJIM3aLAsl MArHUTHBIX TI0JIEM TOCTOSIHHBIX MAarHuTOB, JCHCTBHS
MarHuTHOI'O IIOJI Ha IMPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHWUTa,



CBOMCTBAa 3JIEKTPOJBUTATENSl MOCTOSHHOTO TOKa): (OPMYJIMPOBATH
poBepsieMble MPEAINOIOKEHHs], COOMPATh YCTAHOBKY W3 MPEI0KEHHOTO
000py10BaHMsl, ONTUCHIBATH X0/ OIbITA U (POPMYJINPOBATH BHIBObI;
BBIMOJIHATh ~ MpPSIMBIE ~ W3MEPEHHUs]  TEMIIepaTypbl, OTHOCHUTEIbHOU
BIQKHOCTH BO3/JyXa, CHJIbl TOKA, HANpsOKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEIUYMH, CPAaBHUBATH
pe3yabTaThl U3MEPEHUM ¢ YUETOM 3a/1aHHOM a0COJIIOTHOM MOrPEUIHOCTH;
IPOBOJIUTh HUCCJIEI0OBAHUE 3aBUCUMOCTH OJIHOM (PM3NYECKOM BEJIMUUHBI OT
ApPyrol C  HCIOJIB30BAHMEM MPSAMBIX HW3MEPEHHH  (3aBUCHUMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOLAAW MOMEPEYHOro
CEUEHUs U YAEIBbHOIO CONPOTUBIICHUS BEUIECTBA MPOBOIHUKA, CUJIbI TOKA,
WAYIIETO Yepe3 TPOBOJHMK, OT HANpPsHKEHUS Ha  TPOBOJHUKE,
UCCIIEJOBAHUE  IIOCJIEIOBATEIBHOTO M  MapajuIeIbHOTO  COEJUHEHMH
IPOBOJIHUKOB): IUIAHUPOBAaTh MCCIEAOBAaHHUE, COOMpATh YCTAaHOBKY U
BBITIOTHITh WM3MEPEHUS, Ceaysl MPeAoKEHHOMY IIaHy, (UKCHPOBATH
pe3ynapTaThl TMOTYYCHHONW 3aBUCUMOCTH B BHIE TaOnui M TpaduKoB,
JeTIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIEIOBAHMS;

NPOBOJUTh KOCBEHHBIE H3MEpeHHs (PU3MUecKnX BenMWuuH (yaeiabHas
TETUIOEMKOCTh ~ BEIIECTBA, CONPOTHBIICHWE TPOBOJHUKA, paboTra u
MOIITHOCTh JJIEKTPUYECKOT0 TOKa): IJIaHUPOBaTh W3MEpPEHHs, coOMpaTh
AKCMIEPUMEHTATBHYIO YCTAaHOBKY, CIENys MPEAT0KEHHON WHCTPYKIUH, U
BBIUMCIISTH 3HAUCHNE BETHUNHBI,

coOr01aTh MpaBuiia TEXHUKU 0€30MaCHOCTH IIPU padoTe ¢ J1abopaTOpHBIM
000py/1I0BaHUEM;

XapaKTepU30BaTh MPUHIMUIBI JCWCTBUS U3YYEHHBIX NOPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIiepMeTp,
BOJIbTMETP, CUETYMUK OJJIEKTPUUECKOW DHEPTHH, DIEKTPOOCBETHTEIHHBIC
pUOOPBI, HarpeBaTEIbHBIE 3IEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKUE
MPEIOXPAHUTEH, JIEKTPOMArHUT, ANEKTPOABUTaTENb IIOCTOSTHHOTO TOKA),
UCIIONIB3YSl 3HAHHUA O CBOMCTBaX (M3MYECKUX SIBICHUM M HEOOXOIMMbIE
¢u3nyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA U H3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMaTU4YHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMTPOMETp, JIBUTATENIb BHYTPEHHEIO
CTOpaHHUs, BJEKTPOCKON, PEOCTaTr), COCTaBIATb CXEMbI 3JIEKTPUUYECKHUX
Henei ¢ mocieoBaTeIbHbIM U MapaljIebHBIM COCTUHEHUEM 3JIEMEHTOB,
pasziunuasi ycJaoBHbIE 0003HAUECHHUS FIEMEHTOB 3JIEKTPUUECKUX 1IeTel;



OPUBOAMTH  NpUMEpPHl  (HAXOAUTh  MHPOpPMALMIO O  IpHUMEpax)
NPaKTUYECKOTO HCHOJIb30BaHUS (U3NYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MPHU OOpalleHuH ¢ MpudopaMu u
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAaHEHHUS 3/0pOBbS U COOIIOACHUS
HOPM 5KOJIOTMYECKOTO ITOBEACHUS B OKPYKaIOILEH Cpee;

OCYHIIECTBJISATh TMOUCK HWHGOpMaMK  (HU3UYECKOTO COACpKAHUA B
WNuTepHere, Ha OCHOBE HWMEIOIIMXCA 3HAHMM U TyTEM CpaBHEHUSA
JIOTIOTHUTENIbHBIX ~ MCTOYHUKOB  BBIACNATH  MH(OpMaIuioo, KoTopas
ABJISIETCS] IPOTUBOPEUYNBOM MIIH MOXKET ObITh HEJIOCTOBEPHOIA;
UCIIOJIb30BaTh MPHU BHIMIOJIHEHUH YYEOHBIX 3a/IaHU HAYYHO-TIOMYJISIPHYIO
JTUTEPATYpPy  (PU3UYECKOrO  COJEp)KaHWs, CIPaBOYHbIE MaTepualbl,
pecypcol cetn MHTepHeT, BnaaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi MH(OPMAIIMU U3 OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCHbMEHHBIE U KpaTKUE YCTHBIE COOOIIEHUS,
0000mas wHOpPMALUI0 M3 HECKOJBKUX HCTOYHHKOB (HU3UYECKOTO
colepXaHusi, B TOM 4YHUCJIe MNYyOIMYHO TMPEACTaBIATh pPE3YJIbTaThl
NPOEKTHOM WIJIM HCCIEO0BATENIbCKON NEATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TMOHATUWHBIA anmapar Kypca (U3UKH,
COMPOBOXK/IaTh BHICTYINIEHHE MPE3EHTALINEH;

MpPU BBINOJHEHUU YYE€OHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3MUECKUX
MPOLIECCOB paclpesesiTh OO0sA3aHHOCTH B TpPyHIe B COOTBETCTBHM C
MOCTABJICHHBIMU 33/1a4aMU, CJIEIUTh 32 BBIIOJHEHUEM IUIaHA JACHCTBUU U
KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OLEHUBATh COOCTBEHHBIM BKIIAJI B
NS TENbHOCTD IPYIIIbI, BEICTPaUBaTh KOMMYHUKAaTHBHOE B3aUMOICHCTBHE,
MIPOSIBIISISt TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

K koHIy 00yueHus B 9 kiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUYAIOLIUXCS YMEHHIA:

WCIOJB30BaTh MOHSTHUS: CUCTEMa OTcu€Ta, MaTepuajbHas TOYKa,
TPaeKTOpHsI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO ABIDKCHUS, IehopMarius
(ympyrasi, mjacThyeckasi), TpEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IMEHTP TSHKECTH, aOCOJIIOTHO TBEPJOE TEO,
IIEHTP TSOKECTH TBEPJOTO Tella, PAaBHOBECHE, MEXAHMUECKUE KOJICOAHUS U
BOJIHBI, 3BYK, MH(PA3BYK H YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TaTbHO30PKOCTD,
CIEKTPHI UCITYCKAHUS W TOTJIOMICHUS, anbda, OeTa- U raMMa-u3JIydeHus,
U30TOIIbI, SIIEpHAsl SHEPIeTHKA;

paznuuath SIBICHUSA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEUHOE
JBUKEHUE, DPABHOYCKOPEHHOE TPSIMOJUHEHHOE ABM)KEHHE, CBOOOIHOE
NaJIcHUEe TeJl, PABHOMEPHOE JIBHX)KEHUE MO OKPYKHOCTH, B3aHMMOJICHCTBUE



TEJI, PEaKTUBHOE JBMXKEHUE, KoyieOaTelIbHOE ABIKEHHE (3aTyXarolue U
BBIHY)KJICHHBIE KOJ€OaHus1), pe30HaHC, BOJIHOBOE JBI)KEHUE, OTPAKEHUE
3ByKa, IPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHHUE WM IPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3yioKeHHe OeIoro CBeTa B
CHEKTPp M CIIOXKEHUE CHEKTPAJIbHBIX [IBETOB, JUCIEPCHS CBETA,
€CTECTBEHHasl PaJuOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEWYATOrO CIEKTpa
U3JIy4ECHUS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MUECKUX  SBICHUUH B
OKpyXaromeM Mupe (B TOM 4YHucie (QU3NYECKHE SIBICHHUS B TIPHUPOJE:
IPWINBBI U OTJUBBI, IBHKEHUE TUIAHET COJTHEUHOW CUCTEMBI, PEAKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTUYECKHE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE JEHCTBHUE BHUJIUMOTO,
yIbTPaUOJIETOBOTO ¥ PEHTTCHOBCKOTO M3JIYyYEHUM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHYECKHE JYy4Yd, PAJAUOAKTUBHOE H3ITyUYEHUE
OPUPOAHBIX MMHEpAJOB, JCHCTBUE pAaJMOAKTUBHBIX W3JIy4YE€HUH Ha
OpraHu3M YeJIOBEKa), MpU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJICNISITH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PUIHMUECKUX
SIBJICHUM;

ONKCHIBATh M3yYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHUS, UCIOIb3YS
(u3nueckre BeNWYUHBI (CpelHsAsT W MIHOBEHHAas CKOpPOCTb Tejia IpHU
HEpPaBHOMEPHOM JIBHDKEHUM, YCKOPEHHE, MepeMelleHue, MyTh, YIioBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YNPYTrOCTH, CUJIA TSAXKECTH, YCKOPEHHUE
CBOOOJHOrO TAJEHUs, BEC TeJla, HMMIYJbC Tejld, HMILYJIbC CHUJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAs SHEpPrusl Teia,
MOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHIMANIbHAS SHEPrus CKaTou
NPYXUHbI, KHHETHYECKash JSHEprus, IOJHAs MEXaHW4ecKas »JHeprus,
MEPUOJI ¥ YacTOTa KoseOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, NIOKA3aTelb MPEJOMIICHHS CPEbl), IPU ONHCAHUU
NPaBWJIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCIOJB3YEMBIX BEJIWYHH,
0003HAUYCHUSA U €IUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMHU BEIMUYHMHAMH,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIIUYMH;
XapaKTepU30BaTh CBOMCTBa Tel, (pU3MUecKHe SBICHHS U IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHWs SHEPIrUH, 3aKOH BCEMHPHOIO TATOTEHUS,
NPUHLUI CYNEPIO3ULIHMH CHWJI, HNPUHUUII OTHOCHTEIBHOCTH [ 'amuies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHWs HMMITYJIbCa, 3aKOHBl OTPAXKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOTO U MacCOBOI'O YHCEI



OpU SJACPHBIX PEaKIMsIX, IPU 3TOM J1aBaTh CJIOBECHYIO (DPOPMYIHPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSICHATh (PU3NYECKUE NPOLECChl W CBOICTBAa Te€l, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTHYECKUX
IIaroB C OMOPOM Ha 2—3 W3YYEHHBIX CBOMCTBA (PM3UYECKUX SIBICHMI,
(U3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemate pacuéTHble 3a7aud  (ONUparoIluecs Ha CcucteMy u3 2-3
ypaBHEHUI1), UCIIOJIb3Ys 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (PUIUUECKHE
BEJIMUMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3a/aydl 3alMChIBaTh KpPAaTKOE
YCJIOBHE, BBISBIISITh HEJOCTAIOLIUE WM M30BITOUHBbIE JaHHbIEC, BBIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBATh  PEATUCTUYHOCTh MOJYYEHHOTO 3HAuYeHus (punyeckoin
BEJIMYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO pEUIUTh MpU MOMOLIU
(u3MUEeCKUX METO/OB, HCIOJb3ys ONHMCAHWE MCCIIEOBaHUsS, BBIACIAThH
OpOBEpSEMOE NPEANOJIOKEHNE, OLIEHUBaTh MPABUIBHOCTh MOPSIKa
OPOBEJICHUS  MCCIENOBaHUsA, JIeJaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJIOICHUI U ONIBITOB;

MPOBOJUTH OMNBITBI IO HAOMIONEHUIO (PU3UYECKHX SIBIECHUN WIH
(u3nUecKuX CBOWCTB Tesl (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsl SHEPIruH, 3aBUCUMOCTb MEpHUOJa KOJeOaHUW MPYKUHHOIO
MasiTHUKAa OT MaccChl Ipy3a U KECTKOCTH MPYXKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOAHUH, NPSIMOJIMHEITHOE PacIpOCTPAHEHUE CBETA,
pasnokeHue Oenoro CBeTa B CHEKTP, MU3YUEHUE CBOMCTB M300paKeHUsS B
IJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHsl MpeaMeTa B cOoOMparolen
JUH3€, HAOIIOJEHUE CIUIOMIHBIX W JIMHEHYaTbIX CIEKTPOB H3JIYyUYECHHS):
CaMOCTOSITEIFHO ~ COOMpaTh yCTaHOBKY U3 HM30bITOYHOro Habopa
o0opynoBaHMs, OMNHCHIBAaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMynupoBaTh BHIBOJIBI;

MPOBOJUTH MPU HEOOXOAWMOCTH CEPUI0 MPSIMBIX W3MEPEHUH, onpeaenss
CpelHEe 3HAYeHUE HU3MEpPsIeMOM BeaMYHMHBI ((POKYCHOE pacCTOSIHHUE
coOuparomeid JUH3bI), OOOCHOBBIBATH BBIOOpP crmocoba HW3MEpeHUs
(M3MepUTeNbHOrO Mpuodopa);

IPOBOJUTH HCCJIENOBAaHUE 3aBHUCUMOCTEH (M3MYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM IIPSIMBIX HM3MEPEHHUI (3aBUCHMOCTH IIyTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HadallbHOM CKOPOCTH, NEpUoAaa
KoJieO0aHUI MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrila OTpa)K€HUsl CBETa OT yIja MaJieHUs U yIyia MpeJIOMJICHUs OT yriia



HajeHus1): IUJIaHUPOBaTh HCCIIEIOBAaHHE, CAMOCTOATEIbHO COOMpATh
YCTaHOBKY, (DUKCHpOBaTh pE3yJabTaThl IOJYYEHHOW 3aBUCHMOCTHU
bu3MYeCKUX BEIWYUH B BHUJC TAOIUIl M rpadUKOB, JieJaTh BBIBOJBI I10
pe3yabpTaTaM UCCIIeI0BaHuUS;

OPOBOJIUTh KOCBEHHBbIE HW3MEPEHUS] (PU3NYECKUX BEIUYMH (CpeaHsis
CKOPOCTh M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHUE CBOOOTHOTO MaJieHus, XECTKOCTh MPY>KUHBI, KOAIDPUIMEHT
TPEHUS] CKOJBXKEHHUS, MEXaHW4eckas padoTa W MOIIHOCTh, YacToTa U
nepuoJ, KoyieOaHWH MaTEeMaTUYEeCKOro U MPYXUHHOTO MAasiTHUKOB,
onTUYECKass CWia CcOOMparomieil JIMH3bI, PAJAMOAKTUBHBIM  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOTHITh U3MEPEHHUS, CIEMys NMPEUIOKCHHOW MHCTPYKIIUU, BBIYHCIISATH
3HaYCHHUE BEJIMYMHBI U aHATM3UPOBATH MOJTYYCHHBIE PE3YNIbTAThI C YUYETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHUI;

coOJI01aTh MpaBuiIa TEXHUKU 0€30MaCHOCTH IIPpH padoTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

pa3iuyaTh OCHOBHBIC TMPHU3HAKA M3YyYEHHBIX (PUINYECKUX MOJICICH:
MaTepualibHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEHHBIA HCTOUHHUK
CBETa, Jyd4, TOHKas IIMH3a, IUIAHETapHas MOJENb aTroMa, HYKJIOHHas
MOJIeTb ATOMHOTO SIPa;

XapaKTepU30BaTh MPHUHIMIBI JCUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCAHHUS (B TOM YHCIE:
CIHUIOMETp, OATUYMKHU TIOJOXKEHUS, PACCTOSHUS M YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHckom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUU M  HEOOXOAUMBbIE  (PU3NUYECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI M CXEMAaTHYHbIE PUCYHKH M3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB
OpU pPEUIEHUH Y4eOHO-PAKTHUUECKHX 3a/Jad, ONTHYECKHE CXEMBbI IS
MOCTPOCHUS N300paXKEHMUH B MIIOCKOM 3€pKajie M COOMpAIOLIEH JINH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOOUTh  HWHGOPMALMIO O  MpPUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJIs1 obecrieueHrs 0e30MacHOCTH MPH OOpalleHuu ¢ MpudopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/J0pPOBbS U COOJIIOJCHHUS
HOPM 3KOJIOTHYECKOI0 MOBEICHUS B OKPYXKAIOLIeH cpene;

OCYIIECTBJIATh TMOUCK WHGOpMauK (HU3UIECKOTO COACpPKAHUA B
HuTepHeTe, caMOCTOATENBHO (HOPMYNIHUPYS MOUCKOBBINA 3a1poc, HaXOAUTh



MyTH OTPEAENICHUs TOCTOBEPHOCTH MOJYYSHHOU MH(OpPMAIIMK HA OCHOBE
MMEIOUIUXCS 3HAHUW U TOTIOJIHUTEJIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 3a/IaHU HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy  (PU3UUYECKOTO  COJEp)KaHHs, CIPABOYHbIE MaTepualbl,
pecypcbl cet IHTepHET, BlaieTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HHOOPMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3ZaBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOPMAIIMM U3 HECKOJIBKUX HCTOYHMKOB (DPU3UYECKOTO COJEp>KaHMUs,
MyOIMYHO MPEJCTABIATh PE3YIbTAThl MPOSKTHON MM UCCIEI0BATEIbCKON
NEATEIbHOCTH, TMPH HATOM TIPaMOTHO  HCIOJIb30BaThb  W3YYEHHBIN
NOHATUIHBIM anmapar H3y4aeMoro paszzeia (U3UKH U CONPOBOXKAATH
BBICTYIUICHUE [MpE3eHTalUed C Yy4€TOM OCOOCHHOCTEH ayIuTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
Kourpoasbnbie | IlpakTnyeckue
n/n NPOrpaMMblI 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
21 CTpoetine BetecTsa 1 https://m.edso00.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
3
3.1 MexaHu4ecKoe IBH)KCHHE bubmorexa [OK
' A https://m.eds00.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

bu6nunorexa [JOK

32 Hnepus, Macea, MIOTHOCT 4 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Crna. Bt cun 14 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laBjieHue TBEPABIX TeJl, sKHAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBneHus TBEPABIMU 3 bubmuoreka [JOK
' TeIaMH, JKHUIKOCTSIMH U ra3amMu https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
42 Hlanettie xHKoCTH > https://m.eds00.ru/7f416194
Bbu6nunorexa [JOK
4.3 ATmocheproe nasenne 6 https://m.edso0.ru/7f416194
44 [lelicTBHE )KUIKOCTHU U Ta3a Ha MOrPYKEHHOE F bubnmnoreka [HOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3gen 5. PaboTa m MOIIHOCTB. JDHeprus
bub6mumoreka [{OK
>1 Pabora n mommocTs 3 https://m.edso0.ru/7f416194
bu6moreka [[OK
52 Hpocrre MeXaHH3MEI > https://m.eds00.ru/7f416194
bu6mmoreka [{OK
5.3 M 4
CXATIHCCKAT SHEpry https://m.edso0.ru/7f416194
Hroro no pazmeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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 3 https://m.edsoo.ru/7f4181ce
Hroro no pazmeny 28
Pa3znes 2. JjekTpuyecKkre U MArHUTHbIE SIBJICHUSA
21 DIIEKTpUYECKUE 3apsAIbl. 3apsKEHHBIE Tela 7 bubnuoreka [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6nmmoreka [JOK
2.2 [TocTOSIHHBIN TEKTPUUCCKUN TOK 20 1 4 httos://m.edsoo.ru/7fA181ce
bubnuoreka [JOK
2.3 M 6 1 2
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 9



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
HaunMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NMporpaMmblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. Mexannueckue siBJICHUA
11 MexaHU4YeCKOe IBHIKCHHE B CITOCOOBI €TI0 10 1 1 bubmuoreka [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
bu6numoreka [JOK
1.2 B 7 20 1 3
SAMOACHETBHIE TeT https://m.edso0.ru/7f41a4a6
bubmuoreka IJOK
1.3 3 10 2
AKOHBT COXpATCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 40
Pa3znen 2. Mexannuyeckue Koj1e0aHusi M BOJTHbI
bubmuoreka [JOK
2.1 Mexanudeckue Kojieoa 7 2
NAHCCIIE Ronebarmt https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1
CAMITCCIHE BOIHBL SBYK https://m.edso0.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. JiaekTpoMarHuTHOE MOJI€e U J1eKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMarHuTHOE TOJIE U 5 bubnuoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 6



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

Pa3gen 4. CBeToBbIE IBJICHUSA

4.1 3aKOHbI PaCIIPOCTPAHEHHSI CBETA 6 bubmorexa [OK
' pacupoctp https://m.edso0.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIuH3bI ¥ onTUYECKUE TPUOOPHI 6 httos://m.edsoo.ru/7f41a4a
bu6nuoreka [JOK
4.3 Paznoxenune 0enoro ceera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHUSA
bubnuoreka [JOK
A 4 4
5 CITyCKaHHE U TIOTJIOIICHUE CBETa AaTOMOM https://m.edsoo.ru/7fA1ada6
bubnmoreka [JOK
52 CTpoeHHE aTOMHOT0 A1pa 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 SnepHble peakuu 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nen 6. [loBTopuTe/ibHO-0000111a101IIMI MOYJIb
6.1 [ToBTOpeHue u 0000IIEHUE COEepKAHUS 9 bubmuoreka [JOK
' Kypca Gpusuku 3a 7-9 Kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



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 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
JlaTa nudposBbIe
Ne ni/m Tema ypoka Kontpoasnbie | IlpakTuyeckue bp
Bcero U3Y4YCHUSA oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3nen 1. ®u3uka u ee poJib B IO3HAHUH OKPYKa0OIIero Mmupa (64)
1
1 dusuka — Hayka o pupoAe. SBieHus
TIPUPOJIBL. 05.09.2025
duznueckue siBiIeHus: Mexanuueckue,
2 TEIJIOBBIE, ATIEKTPUUECKUE, MATHUTHBIE, 1
P 08.09.2025
CBETOBBIC, 3BYKOBBIC SIBJICHUS
dusnyuecKkre BEIMUYUHBI U UX U3MEPCHHE.
®usznyeckue npuodopsl. [lorpemnocts
3-1 . 1
u3MepeHuil. MexayHapoaHas cuctema 12.09.2025
€IMHMUII.
1
JlabopaTopnasi padora 1 :Onpenenenne
4-2 €HbI JEJICHUS ILIKaJIbl U3MEPUTEIIBHOTO 1
HeHBtA P 15.09.2025
npudopa.
Meronbl HaydyHOro no3Hanus. Onucanue
5-1 (U3HYECKUX SBJIICHUHN C TIOMOIIBIO 1 buGmuorexa [OK
. 19.09.2025 | https://m.edsoo.ru/ff09f72a
Mojenen
6-2 JlabopaTopnas padora 2: 3mepenue 1 1
00bEMa KUIKOCTU U TBEPIOTO TeNa. 22.09.2025



https://m.edsoo.ru/ff09f72a

Pa3nen 2 [lepBoHavajibHbIE CBEJACHUA 0 CTPOCHUM BelecTBa (54)

Crpoenue BemecTBa: aTOMbl U MOJIEKYJIBI, UX
pasMepsbl. OTBITHI, TOKAa3bIBAIOIITUE TUCKPETHOE
CTPOEHHUE BEIIECTBA.

26.09.2025

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

JIBmkeHue gacTuIl BemecTBa. CBsA3b CKOPOCTH
JBUKCHHSI YACTHII C TEMIIEPATYPOM.
bpoyHoBckoe nBmxenue, muddysusi.
BzanmoeiicTBie YacTHI] BENIeCTBA:
MPUTSKEHUE U OTTAIKUBAHHUE.

29.09.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e

JlabopaTopHas padora 3 Onpenenenue
pa3MepoB Manbix Ted. OleHKa quameTpa aToMa
METOIOM PSIOB (C UCTIONB30BaHUEM

¢dororpaduii).

03.10.2025

10

ArperatHble COCTOSIHHS BEILIECTBA: CTPOCHUE
ra3oB, )KMJIKOCTEW U TBEPIBIX
(KpUCTAJUIMYECKHX ) TEll.

06.10.2025

11

Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.
O6o006menue no pasaeny "llepBoHavyanbHbIe
CBEJICHUS O CTPOCHHMH BeIeCTB"

10.10.2025

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a0378

Pa3pnen 3. /IBuskeHue U B3aumojencreue ted. (214)

12-1

Mexannueckoe ABUKEHUE. PaBHOMEPHOE U
HEpaBHOMEpPHOE IBHKEHHE. CKOPOCTb.
Emuauter ckopoctu. CpemHsisi CKOPOCTh MPU
HEPAaBHOMEPHOM JBUKECHUHU.

13.10.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

bubmuoreka IJOK

13-2 Pacuer Myri 1 BpeMEHH /BIKCHHA 17.10.2025 | https://m.edsoo.ru/ff0a0ae4
14-3 Pemenue 3amad mo teme " MexaHudeckoe bu6mmoreka [JOK
IBHKeHue" 20.10.2025 | https://m.edsoo.ru/ff0a079c
HNuepuus. BzanmoneiicTBre Tel Kak MpUYnHa
15-4 U3MEHEHHS CKOPOCTH JABMKEHUS Teil. Macca - bubmorexa [OK
p A ' 24.10.2025 | https://m.edsoo.ru/ff0a0c10
Mepa HHEPTHOCTH TEl.
16-5 [TnotHOCTH BemecTBa. Pacuer Macchl 1 o0bemMa bubmuoreka [JOK
TeJIa 110 €ro INIOTHOCTHU. Pemenne 3amau 03.11.2025 | https://m.edsoo.ru/ff0a0fee
JlabopaTopnas pa6ora 4 «Onpenenenue
17-6 .
MJIOTHOCTH TBEPOTO TEJay» 07.11.2025
18-7 Pemenue 3amgad mo treme "[lmoTHOCTD bubmuoreka IJOK
BemecTna" 10.11.2025 | https://m.edsoo.ru/ff0al23c
19-8 Cuna KaKk XapaKTEepHCTHUKA B3aUMOICHCTBUS
Tell. SIBlIeHne TATOTEHUS U CUIa TSKECTH. 14.11.2025
90-9 Cuia TSKECTH Ha IPYTUX IUIaHeTax. bubnnoreka [IOK
du3nyecKre XapaKTepUCTUKHU IIAHET 17.11.2025 | https://m.edsoo.ru/ff0a1502
bubmuoreka [JOK
21-1 B .H
0 cC Teia. HEBeCOMOCTh 21.11.2025 | https://m.edsoo.ru/ff0al778
CBsi3b MEX]y CUJION TSKECTU U MacCoM Tela.
22-11 Bec tena. Penrenne 3agau mo reme "Cuia buGmuorexa [OK
' 24.11.2025 | https://m.edsoo.ru/ff0al778

TXKECTH"



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778

23-12 r
3 Cuna ynpyroctu u 3akoH [ yka 98.11.2025
JlabopaTopHas pab6ora S «/3yuenue
24-13 3aBUCHUMOCTH PacTsHKEHUS Ez[e(popMaLu/m) 01.12.2025
MPYKUHBI OT TPUIOKEHHOU CHITBI»
Bbubnuorexa [JOK
25-14 Hsmepertite cu. Jutamomerp 05.12.2025 | https://m.edsoo.ru/ff0al8cc
2615 Pemenue 3amay o treme : Cuia ynpyrocT , bubnnoreka LIOK
cuiia TsxecTH, Bec Tena 08.12.2025 | https://m.edsoo.ru/ff0alcc8
27.16 CrnoxeHue IByX CUJI, HallPaBJICHHBIX MO OJIHOM bubnunoreka [IOK
npsimoii. PaBHozelcTBYIOIIAsT CHIT 12.12.2025 | https://m.edsoo.ru/ff0ala70
9817 Pemenue 3anau Ha onpenenenue
PaBHOJICHCTBYIOIIEH CHIIBI 15.12.2025
99-18 Cuna TpeHus u ee BUAbl. TpeHue B pUpoIIe U bubnnoreka [IOK
TEXHHUKE 19.12.2025 | https://m.edsoo.ru/ff0alb9c
30-19 Pemenwue 3anau o reme " Cuiia TpeHUs 99 12 2025
31-20 Pemenue 3amau o teme: "JIBrkeHue u bubmuoreka [JOK
B3auMoencTeue Tein" 26.12.2025 | https://m.edsoo.ru/ff0alde0
3921 KoutpoabHnas pa6ora 1 mo teme: /[Brmkenue
H B3aMMOJICHCTBHE TEJ 29.12.2025



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

Paznen 4. JlaBjieHre TBepPAbIX TeJl, sKUAKOCTEH U ra3os.(214)

331 Hasnenue. CriocoObl yMEHBIIEHUS U bubnumoreka ITOK
YBEJIMYCHUS JTaBJICHUS 12.01.2026 | https://m.edsoo.ru/ff0a20a6
342 JlaBnenue ra3a. 3aBUCUMOCTD JIaBJICHUSI ra3a OT bubmuoreka [JOK
00bEMa, TeMIepaTypsl 16.01.2026 | https://m.edsoo.ru/ff0a2376
[Tepenava naBieHus TBEPIABIMU TEIIAMH,
35-3 )KI/IpKOCTHI\f[[I/I Y ra3aMu CI;aKOH [Tackans bubmorexa [JOK
8 ' ' 19.01.2026 | https://m.edsoo.ru/ff0a25b0
[THeBMaTHYecKe MalTMHBI
JlaBiieHue B ®KUAKOCTH U ra3e, BRI3BAHHOE
36-4 JEWCTBUEM CHITBI TSDKECTH. [ mapocTaTtndeckuii bubmmorexa LIOK
’ 23.01.2026 | https://m.edsoo.ru/ff0a2718
napaaokc
37.5 Pemenwne 3anaq no reme «/laBienue B bubimoreka ITOK
KUJKOCTH U raze. 3akoH [Tackamns» 26.01.2026 | https://m.edsoo.ru/ff0a2826
Bbubnuoreka [JOK
38-6 Coo006
OODHIAOTIIECH COCY B! 30.01.2026 | https://m.edsoo.ru/ff0a2970
Bubnuorexa [JOK
-7 B A .
39 ec Bo3ayxa. ATmochepHoe aaBiieHre. 3aaaun 02.02.2026 | https://m.edsoo.ru/ff0a2b5a
AtMocdepa 3emnn. [IpuduHbI CyliecTBOBaHUS
40-8 BO3yLTHOW 000JI04KH 3eMiIH. 3aBUCUMOCTh bubnumoreka IIOK
aTMOoC(epHOro JaBJICHUS OT BHICOTHI HAJl 06.02.2026 | https://m.edsoo.ru/ff0a2b5a
YPOBHEM MOPSI
41-9 N3mepenune arMmocdepHoro napneHus. OmbIT bubnuoreka [JOK
Toppudaennu 09.02.2026 | https://m.edsoo.ru/ff0a2da8



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

49-10 bapomerp-anepousa. ATmocdepHoe 1aBiIeHHe bubmumoreka IIOK
Ha Pa3JInYHBIX BBICOTAX 13.02.2026 | https://m.edsoo.ru/ff0a2fc4
43-11 ManowmeTtpsl. [lopiiHeBo# KUIKOCTHBII HacOC 16.02.2026
. bu6nmoreka [JOK
44-12 - Tunpasmirieciii npece 20.02.2026 |  https://m.edsoo.ru/ff0a3136
45-13 Pemenwue 3anau mo reme "ArmochepHoe
nasieHue" 27.02.2026
46-14 KonTpoabHasi padora 2 no teme: /[aBnenue bu6mmoreka IIOK
TBEPABIX TEJN, )KUAKOCTEU U ra3oB" 02.03.2026 | https://m.edsoo.ru/ff0a2fc4
4715 JlelicTBUE KUJKOCTH U Ta3a Ha MOrPYKEHHOE B bubnunoreka [IOK
HUX TeJI0. ApXHMeI0Ba CHia 06.03.2026 | https://m.edsoo.ru/ff0a3276
bu6nuoreka [JOK
48-16 Hnaparite Ten 13.03.2026 | https://m.edsoo.ru/ff0a3a96
JlabopaTopHnasi padora 6 «OnpeneneHue
49-17 BBITAJIKUBAIOIIEH CUJIbI, ICHCTB el Ha Tello bubmmorera LIOK
B - yiomt ’ 16.03.2026 | https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKUIKOCTHY
-1 P A N
50-18 enreHre 3a1ad no teme « Cuia Apxumena 90.03.2026
JlabopaTopnasi pa6ora 7 "KonctpyupoBanue
51-19
apeomerpa" 30.03.2026
5920 Pemenune 3amay mo remam: "3akoH Apxumena. bubnnoreka [HOK
[InaBanue ten. BozayxoraBanue" 03.04.2026 | https://m.edsoo.ru/ff0a3654
53.91 KonTpoabnasi padora 3 o Teme «3aKoH bubnuoreka IIOK
Apxumena» 06.04.2026 | https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3514

Paznen S. Pabdora u moumHocTh. JHeprus (124)

bu6nmmoreka [JOK
>4l Mexaniecicas pabora 1 10.04.2026 | https://m.edsoo.ru/ff0a3f82
Bbubnuoreka [JOK
55-2 MormHOCT®. E/MHHIE! MOIRHOCTH 1 13.04.2026 | https://m.edsoo.ru/ff0a3f82
56-3 Pemrenue 3anay no reme "Pacuér 1
MEXaHUYECKOU paboThl U MOLTHOCTH" 17.04.2026
IIpocteie Mexanu3Msbl. Peruar. PaBHOBecue cun
57-4 .P . 1
Ha pmqalle BIYATH B TEXHUKE. OBITY U 90.04.2026
pupoe
58.5 JlaGopaTtopuas padorta 8 «VccrnenoBanue 1 1 bub6numoreka [IOK
YCIIOBHUM paBHOBECHSI pbluara 24.04.2026 | https://m.edsoo.ru/ff0a478e
59-6 Pemenue 3amad mo teme «Y cioBHsl paBHOBECHS 1 bubmuorexa [JOK
pbI4ara» 27.04.2026 | https://m.edsoo.ru/ff0a48a6
60-7 Koadpdunuent nonesnoro necTus 1
MeXaHH3Ma. 04.05.2026
61-8 Pemenue 3agau mo teme "Padbora, MOIIHOCTE, 1 bu6numoreka [JOK
KIL1" 08.05.2026 | https://m.edsoo.ru/ff0a4c48
Mexanunueckas sHeprusi. Kunernueckas u
62-9 MOTEHI[HAbHAS YHEPTUs. 3aKOH COXPaHEHUS 1 bubmmorera [IOK
1 . Pt P 15.05.2026 | https://m.edsoo.ru/ff0a4252
MEXaHUYECKOM IHEPTUu. 3a1aun



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
https://m.edsoo.ru/ff0a4252

3aKOH COXpPaHEHUS] MEXaHUUECKON YHEPTUH
63-10 KonTtpoJubHas padora 4 o reme «Pabdora u 1 brbamorexa LIOK
P P 18.05.2026 | https://m.edsoo.ru/ff0a4360
MOIIIHOCTb. DHEPTUs»
64-11 Pemenue 3amau nmo reMe "3akoH coxpaHEHHUs 1
sHeprun" 22.05.2026
65-12 Oo6o0marmumii ypok mo reme «Pabdora u 1 1
MOIIIHOCTb. DHEPTHUsD» 25.05.2026
Pe3zepBHoe Bpemst (34)
66 PezepBHblil ypok. Pabora ¢ TekcTamu o Teme 1 bubmmoreka ITOK
"MexaHndeckoe ABHKeHue" https://m.edsoo.ru/ff0a4ee6
67 PezepsHblil ypok. Pabota ¢ TekcTamu o Teme 1 bu6mumoreka IIOK
«/laBneHnue TBEPABIX TEN, )KUAKOCTEH U Ta30B» https://m.edsoo.ru/ff0a4ffe
PesepHbIil ypok. PaboTa ¢ TekcTamu 1o Teme
68 1
"Pabora. MoutHocts. Dueprus"
OBHIEE KOJIMYECTBO YACOB 110 63 4
IMPOI'PAMME



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

8 KJIACC

Kosan4yectBo yacos JIEKTPOHHBIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnsie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpasoBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TermoBbie siBjieHus.(284)
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1 brbmmorexa LIOK
P 05.09.2025 | https://m.edsoo.ru/ff0a5256
MTOJITBEP K ICHUS
2 M : 1
acca u pa3mMep aTOMOB M MOJIEKYJT 08.09.2025
3 Monenu TBEPAOTO, )KUIKOTO B Ta3000pa3HOT0 1 bubmmoreka IIOK
COCTOSIHMH BeIIeCcTBa. 12.09.2025 | https://m.edsoo.ru/ff0a540e
OOnbsicHeHHE CBOICTB TBEPOTO, )KUIKOTO U
4 ra3000pa3HOro COCTOSTHUI BeIlecTBa Ha 1
OCHOBE IOJI0KEHUIM MOJIEKYJISIPHO- 15.09.2025
KMHETUYECKOW TEOpUU
5 Kpucrannnueckue u amopdHsie Tena 1 bubmmorexa LIOK
P P 19.09.2025 | https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. 1 bub6nuoreka [IOK
[ToBepxHOCTHOE HATSIHKECHUE 22.09.2025 | https://m.edsoo.ru/ff0a5530
7 TernuoBoe pacuipeHue u cxatue 1 bubmmorera LIOK
P P 26.09.2025 | https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEpATYPhI CO
8 1
CKOPOCTBIO TETJIOBOT'O JBUKEHUS YaCTHI] 29.09.2025



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

9 Buytpennss sHeprus. CriocoOsl H3MEHEHHS bu6mmoreka [IOK
BHYTPEHHEN SHEPIUU 03.10.2025 | https://m.edsoo.ru/ff0a5c60

10 Buapl Temonepenayun: TemionpoBOIHOCTb, bub6mmoreka [JOK
KOHBEKIUS, U3JTyYCHHE. 06.10.2025 | https://m.edsoo.ru/ff0a6412
Hcnonb30BaHuE TEILIOBBIX CBOMCTB BEIIECTB
U MaTEpHAaJIOB B LIENISIX DYHEPIOCOEPEIKEHHUS.

11 Te MocI:) TennontaI eJada I/Ip aCTI/Ill?eJ'IBHHﬁ bubmiorexa HOK

pyoc. ped P 10.10.2025 | https://m.edsoo.ru/ff0a65c0
mup. [IpumMepbl KOHBEKITUHU B IPUPOJIE U
TEXHUKE

12 KommuecTBo TemnoTel. Y nenpHas Bbubnunoreka [JOK
TETUIOEMKOCTh 13.10.2025 | https://m.edsoo.ru/ff0a6976

13 VYpaBHeHue Terioporo 6ananca. TermooomeH bubnnoreka [HOK
Y TEIJIOBOE PAaBHOBECHE 17.10.2025 | https://m.edsoo.ru/ff0a7088
JlaGoparopHas padora 1 "UccnenoBanue

14 HBJ‘ICHII)/ISI TeI:'[JIOOé)MeHa pH CMeI_HIfBaHI/II/I bubmorexa HOK

. . P " 20.10.2025 | https://m.edsoo.ru/ff0a6a98
XOJIOJHOW U TOpsTYEH BOJIBI
Pacuet xonuuecTBa TEMIOTHI, HEOOXOAMMOrO
1
5 JUTSL HarpEBaHUs TeJIa ¥ BBIJIEIISIEMOT0 UM TTPH 94.10.2025
oxnaxjaeHuu. Pemenue 3agau
JlaGopaTopHas pa6ora 2 "OnpeneneHue

16 eHbI})IOﬁ fenno:MKOCTH BE eET;Ia bubmorexa HOK
A ieersa. 03.11.2025 | https://m.edsoo.ru/ff0asbb0
(TBepmoro Tema)"

17 DHeprus TOIUIMBa. Y IeibHas TEIIoTa bubnnoreka [HOK
CTOpaHus 07.11.2025 | https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpICBaHNE

18 KPHMCTAJUIMYECKUX T, Y ACbHAs TEILIOTa bubmorera [OK

P A 10.11.2025 | https://m.edsoo.ru/ff0a71d2

IIJIaBJICHUA



https://m.edsoo.ru/ff0a5c60
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

19 Pemenue 3agau mo teme "llnaBnenue, bubmnoreka IIOK
cropanue BemiecTna" 14.11.2025 | https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHAECHCALUS. bubnnoreka LIOK
Ucnapenue 17.11.2025 | https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHas temiora
21 apooOpa3oBaHUs U KOHICHCAIIUH. bubnnoreka [HOK
3aBUCHUMOCTh TEMIIEPATYPhI KUTICHUS OT 21.11.2025 | https://m.edsoo.ru/ff0a786¢
aTMOc(epHOro JaBJIeHUs
BnaxsocTs Bo3nyxa. JlabopaTopnasi padora
22 "OnpeneneHre OTHOCUTENBHON BIIaYKHOCTH bubmmorera LIOK
beae 24.11.2025 |  hitps://m.edsoo.ru/ff0a7628
BO3JIyXa
93 Pemenue 3a1au Ha onpeeNieHUe BIaXXHOCTU
BO3JIyXa 28.11.2025
[TpuHnUnIBl pabOTHI TEMJIOBBIX ABUTATEIICH.
24 IT .
apoBasi TypOuHa. J/[BUrarenb BHyTPEHHETO 01.12.2025
CropaHus
o5 KII/I TermoBoro asurarens. TemioBbie bubmuoreka [JOK
JIBUTATENH U 3allliTa OKpYy>Karoleil cpepl 05.12.2025 | https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHUS U MIPEBPAICHHS SHEPTUU B
TETUTOBBIX MPOIIeccax 08.12.2025
Pemenue 3anau no reme "TemnoBsie SBICHUS.
27 N3menenune arperaTHbIX COCTOSHHI bubmorexa [JOK
" P 12.12.2025 | https://m.edsoo.ru/ff0a83f2
BeIIeCTBa
KonTtpoJsbHnas pa6ora 1 no teme "TeruioBsie
28 siBieHus. MI3MeHeHune arperaTHbix COCTOSIHUM bubmmorera IIOK
' P 22.12.2025 | https://m.edsoo.ru/ff0a86ae

Berecrna"



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
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

Paznen 2. daekrpuyeckue u MarauTHble siBjieHUs1.(374)

3HeKTpI/I3aI_II/I$I TCII. I[Ba poaa 3JICKTPpUICCKUX

29-1
3apsI0B 15.12.2025
VYpok-uccinenoBanue "ONbITH IO

30-2 o I
HaOJIIOIEHUIO BJICKTpI/ISaI_['I‘/II/I TeJ MHAYKIIHCH 19.12.2025
Y TIPH CONPUKOCHOBEHUH.

31-3 B3anmoneiicTBre 3apsyKEHHBIX TeJl. 3aKOH bu6nmoreka [JOK
Kynona 26.12.2025 | https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe moyie. HanpsokeHHOCTh

32-4 aJIEKTpHUYecKoro nost. [IpuHiumn bubmorera [OK

P L opmER 29.12.2025 | https:/m.edsoo.ru/ff0aga0a
CYIIEPITO3UIINH JICKTPUUECKUX TTOJIeH
33.5 Hocurenu snexrpudeckux 3apsoB.
DneMeHTapHbIH 3apsia. CTpoeHue aTroma 12.01.2026

34-6 [TpoBOTHUKYN W TUATIEKTPUKH. 3aKOH bu6nmoreka [JOK
COXPaHEHUs AIEKTPUUECKOr0 3apsiaa 16.01.2026 | https://m.edsoo.ru/ff0a8ef6

35.7 Pemenue 3a1au Ha npUMEHEHNE CBOMCTB bubnuoreka [JOK
AJIEKTPUUECKUX 3apsiI0B 19.01.2026 | https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIIOBUS €TI0

36-8 cyliecTBOBaHUs. MICTOUHUKH 3IEKTPHYSCKOIO bubmiorexa HOK

- ' P 23.01.2026 | https://m.edsoo.ru/ff0a95a4
TOKa
37-9 JlelicTBUS SIICKTPUYECKOT0 TOKA bubmorexa [OK
P 26.01.2026 | https://m.edsoo.ru/ff0a96b2
VYpok-uccienoBanue "/lelictBue

38-10

ANEKTPUYECKOrO OISl HA MPOBOJIHUKH U 30.01.2026

TUATIEKTPUKA "



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

39-11 DNEKTpUUYECKUH TOK B METAIIaX, KUAKOCTAX bub6mmoreka [IOK
U razax 02.02.2026 | https://m.edsoo.ru/ff0a9838
40-12 DnexTpuyecKas 1eNb U €€ COCTaBHbIE YaCTH 06.02.2026
Cuna Toka.
JlabopaTopHnasi pa6ota "COopka
41-13 3J‘ICKT§I/I‘1€(I:)KOI7I Iferm u I/I3Mep§HI/Ie " bubmmorera LIOK
09.02.2026 | https://m.edsoo.ru/ff0a8bd6
PETYJIMPOBAHKE CHIIBI TOKA B €€ Pa3IMIHBIX
yuacTkax"
bub6mmoreka [JOK
42-14 DnekTpuyecKoe HampsbkeHue. Bonbtmerp. 13.02.2026 | httos://m.edsoo.ru/ff0ade14
JlaGopaTopHas padora "3mepeHue u
43-15 peryﬂﬁPOBzHI/Ie I-IIJal'Ip}IX(eHI/I}I H: Pa3ITUYHBIX bubamorexa LIOK
N " 16.02.2026 | https://m.edsoo.ru/ff0aa738
YYacTKax JIEKTPUICCKOH ICTIH.
44-16 ConpoTuBiIeHHE POBOJIHHKA. Y IETHHOE bubnnoreka LHOK
COINPOTHUBJICHUE BELIECTBA 20.02.2026 | https://m.edsoo.ru/ff0aa738
45-17 3aBUCHUMOCTh CHJIbI TOKA OT HAMPSKEHUS. bubnuoreka [JOK
3akon OMa aJi ydyacTka uenu 27.02.2026 | https://m.edsoo.ru/ff0aad4a
46-18 Pemenue 3amau mo teme "3akon Oma mjist bubmuoreka [JOK
y4acTka 1enu" 02.03.2026 | https://m.edsoo.ru/ff0aa04e
47-19 [TocnenoBarenbHOE U MapaieIbHOE
COCITMHCHHSI IIPOBOTHUKOB 06.03.2026
48-20 Pemenue 3amau o reme "llapamnensHoe u bubnnoreka [HOK
rocJieIoBaTeNbHOE coeJuHeHne " 13.03.2026 | https://m.edsoo.ru/ff0aadle
JlabopaTopHas pa6ora "[IpoBepka mpaBuia
49-21 CJIOKEHUS HANPSHKEHUN NpU bubnmnoreka [HOK
MOCIIEI0BATEIFHOM COCIMHEHUH JIBYX 16.03.2026 | https://m.edsoo.ru/ff0aaas8

pe3uctopoB”



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaa58

Pemenue 3anau Ha npuMeHeHue 3akoHa Oma

bubmnoreka IIOK

50-22 JUI Pa3IMYHOr0 COEAUHEHHUS TPOBOAHHUKOB 20.03.2026 | https://m.edsoo.ru/ff0aaf8a
51.23 Pabota 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bu6numoreka [JOK
3akoHn [Ixoyns-Jlenia 30.03.2026 | https://m.edsoo.ru/ff0ab124
5924 Pemenue 3amau no teme "3akoH Jxoyiis bubmuoreka [JOK
Jlenma" 03.04.2026 | https://m.edsoo.ru/ff0ac3d0
53.25 JlaGopaTopHas patdora "OnpenencHue bubnnoreka LHOK
paboThI U MOIIHOCTHU JIEKTPUYECKOTO TOKa" 06.04.2026 | https://m.edsoo.ru/ff0ab3e0
DJEeKTPUUECKUE LIEMH U TOTPEOUTEIH
54-26 3JIeKTpUUeCcKoi Hepruu B ObiTy. KopoTkoe bubmmorera LIOK
10.04.2026 | https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroroBka Kk KOHTPOJIBHOM paboTe Mo TeMe
5597 "DneKTpuuecKue 3apsiabl. 3apsHKCHHbBIE Tella U bubmuoreka [JOK
ux B3aumojeinctBus. [locTosHHBII 13.04.2026 | https://m.edsoo.ru/ff0abd2c
ANIEKTPUYECKUNA TOK"
KoutpoJabHnas pa6ora 2 no teme
56.28 "DneKTpuuecKue 3apsiabl. 3apsHKCHHBIC Tela U Bu6miorexa [IOK
ux B3auMojeiicTeust. I1ocTOSHHBIN 17.04.2026 | https://m.edsoo.ru/ff0abea8
3JIEKTPUYECKUN TOK"
57-29 ITocTossHHBIE MAarHUTHI, KX B3aMMOJICHCTBHE 90.04.2026
58-30 MaruautHoe none. MaraHuTHoe 1mojie 3eMiId U bubnuoreka [JOK
€ro 3HaueHue U1l )KU3HU Ha 3emiie 24.04.2026 | https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MarautHoe nose
59-31 3JIEKTPUYECKOr0 TOKa MarHuTHoe noie - bubmmorera IIOK
27.04.2026 | https://m.edsoo.ru/ff0acld2

KaTyHlIKu € TOKOM



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

60-32

[IpuMeHeHue 3EKTPOMArHUTOB B TEXHUKE.
JlabGoparopHas padora "3yueHue neicTBus
MarHuTHOTO MOJIsi HAa TPOBOJIHUK C TOKOM"

04.05.2026

bub6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

61-33

OmnsiTer @apazies. 3aKOH 3JIEKTPOMArHUTHON
unnykuu. [pasuno Jlenna

08.05.2026

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

62-34

[ToaroroBka Kk KOHTPOILHOM paboTe O TEME
"DneKTpuYeCcKre U MarHUTHbHIE SABJICHUS"

15.05.2026

63-35

KonTpoabnas padora 3 o Teme
"DNeKTpUYeCcKue U MarHUTHBIC SBIICHUS"

18.05.2026

64-36

OeKTpOoABUIaTENb IOCTOSHHOTO TOKA.
Hcnons3oBaHue aneKTpoaBUTraTeieii B
TEXHUYECKHX YCTPOHUCTBAX M Ha TPAHCIIOPTE.
JlaGoparopHas pabota "KoHcTpynpoBaHue u
M3ydeHue paOoThI JIEKTPoABUTaTeNs"

22.05.2026

65-37

OnekrporeHepaTop. CrocoObl MOTyUeHUs
JIIEKTPUIECKOW DHEPTUH. DJICKTPOCTAHIIUH HA
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTUU

25.05.2026

bub6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

PesepBHOE Bpems

66

PesepBHbIil ypok. PaboTa ¢ TekcTamu 1o Teme
"TenoBbie sABICHUS"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0accbe

67

PesepBHblIit ypok. Pabora ¢ Tekcramu 1o Teme
"TToCTOSHHBIN IEKTPUYECKUI TOK"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acdct

68

PesepsHblil ypok. Pabora ¢ TekcTamu o Teme
"MarHutHble siBIeHUA"

OBILEE KOJIMYECTBO YACOB I10 ITPOIPAMME

68



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoapusie  Ipakruteckue U3y4eHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
I'naBa 1. Mexanunueckue siBjienus (404)

1 MexaHnuecKoe TBUKEHHE. 1
MarepuanbpHast TOUKa 05.09.2025

5 Cucrema orcuera. OTHOCUTEIBHOCTh 1 bubmuoreka [JOK
MEXAHNYECKOT'0 IBIHKEHUS 08.09.2025 | https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NTPAMONIMHEITHOE 1 bubnuoreka [IOK
JBUKEHHE 08.09.2025 | https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NPAMOIMHENHOE

4 nBuxeHue. CpeaHsis 1 MrTHOBEHHAas! 1 12.09.2025
CKOpPOCTb

5 [IpssmonnHeitHOE paBHOYCKOPEHHOE 1 bubnuoreka [IOK
JBUKEHHE. Y CKOpEeHue 15.09.2025 | https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSAMOIUHEUHOTO

6 PaBHOYCKOPEHHOT'O JABHKEHHUSL. 1 15.09.2025
I'padux ckopocTu

7 CBoboaHoe nagenue Ten. OnbIThl 1
lanunes 19.09.2025
JladopaTopnasi padoral

8 "Omnpenenenre ycKOpeHus Tena npu 1 1 bubnuoreka LIOK
PaBHOYCKOPEHHOM JIBH)KEHUU T10 22.09.2025 | https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM MJI0CKOCTH"



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

PaBHOMEpHOE IBMXKEHHE 11O
OKpykHOCTH. [lepuona u yacrora

9 oOpamenns. JInueiinas v yriiosas buGmorexa OK
patl : o 22.09.2025 | https://m.edsoo.ru/ff0ael76
ckopoctu. LleHTpocTpeMuTenbHOe
YCKOpEHHE.
10 Kontposbnasi padora 1 o reme "
Mexaundeckoe nBIKeHHE" 26.09.2025
11 [Iepssiit 3akoH HeroToHa. Bextop bubnuoreka ITOK
CHIIBI 29.09.2025 | https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHA. bubnuoreka LIOK
PaBHozelicTByrOIIAsK cuiia 29.09.2025 | https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH HproToHa. bubmumoreka ITOK
Cyneprio3unus cui 03.10.2025 | https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha npuMEHEHUE bubnuoreka [IOK
3akoHOB HrproToHa 06.10.2025 | https://m.edsoo.ru/ff0aeb6c
Cuia TSDKECTH M 3aKOH BCEMHUPHOT'O
15 TATOTEHUs. Y CKOpEHHE CBOOOIHOIO bubmorexa IOK
' P A 06.10.2025 | https://m.edsoo.ru/ff0af044
majcHus
Pemenue 3amau mo teme "Cuia
16 TSKECTH U 3aKOH BCEMUPHOI'O bubmorexa [OK
" P 10.10.2025 | https://m.edsoo.ru/ff0af5f8
TATOTEHUS
JBmwxenue manet Bokpyr ComHIa.
17 IIepBas kocMuueckast CKOpocTh. Bec. 13.10.2025
HesecomocTs 1 meperpy3ku.
bubnuoreka [JOK
18 Cuna ynpyrocti. 3axon I'yxa 13.10.2025 | https://m.edsoo.ru/ff0aeca?
19 Pemenne 3amau mo teme «Cuita
YIPYroCTH» 17.10.2025



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0aeca2

JlabopaTopHasi paGora

bu6mmoreka [JOK

20 «Onpefieneiie KeCTROCTH 20.10.2025 | https://m.edsoo.ru/ff0aee28

IPY>KHHBD)
bu6mmoreka [JOK

21 Cina Tperus 20.10.2025 | https://m.edsoo.ru/ff0af738

29 Pemenue 3amaud mo reme «Cuna bubnuoreka IJOK
TPEHUS» 24.10.2025 | https://m.edsoo.ru/ff0afa26
JlaGoparopnas padora "OnpeneneHue

23 Koa(b(}i))l/l I/IIDeHTapT CHHS CKOJP;BI}[KGHI/ISI" bubmmorexa LIOK

H P 03.11.2025 | https://m.edsoo.ru/ff0af8be
Pemenue 3amay mo reme "3aKOHEBI
24 Hprotona. Cuna octu. Cuita bubmorexa [OK
. A YHPYTOeTH. 03.11.2025 |  https://m.edsoo.ru/ff0afbge
TpEeHUs
Pemenue 3agad mo teme: JIBukeHue

o5 N " bubmuoreka [JOK
TEIT IO AICHCTBHEM CHT 07.11.2025 | https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepUaIbHON TOYKH.

26 AOGCOmOTHO TBEPIOE TEIIO. bubnuoreka [IOK
PaBHoBecue TBEpOTO TENA C 10.11.2025 | https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHON OCBIO BPALLCHUS.

27 MowmenT cuibl. LlenTp TsbkecTn 10.11.2025

28 Pemenue 3amay mo reme "MoMeHT bu6mmoreka [JOK
cuibl. Llentp Tsxectn" 14.11.2025 | https://m.edsoo.ru/ffOb02b4
[ToaroroBka Kk KOHTPOIBHOW paboTe

29 o TeMe "MexaHnYecKoe IBHKEHUE Bubmrorexa OK

A ' 17.11.2025 | https://m.eds00.ru/ff0b0408

BzanmoneiictBue Ten"



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

30

KonTpoabHas padora 2 no teme
"MexaHn4ecKkoe IBUKECHUE.
BsaunmoneiicrBue Ten"

17.11.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b06ec

31

Nmnynsc Tena. IMITynbC CHITBL.
3aKOH COXpaHEHHUs UMITYJIbCA.

Yupyroe u HEynpyroe
B3aNMOJICHCTBHE

21.11.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0b07fa

32

Pemenue 3amay mo teme "3akoH
COXpaHEHUs NMITyJIbca"

24.11.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0b096¢

33

"PeakTUBHOE ABUKEHUE B IPUPOAC U
TexHuke"

24.11.2025

34

Mexanndeckast paboTa U MOIITHOCTb.
PaGora cui TsxkecTH, ynpyrocrtu,
TPEHUsI.

28.11.2025

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

35

Pemenue 3amay mo teme "
Mexannyeckas paboTa 1 MOIITHOCTB "

01.12.2025

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0b0db8

36

JlaGoparopnas pabdora
«Onpenenenue padbOThI CUIIBI TPEHUS
IIPY PABHOMEPHOM JIBUKEHUH TeJIa 110
TOPU30HTAIbHON IIOBEPXHOCTH

01.12.2025

37

CBs13b SHEPTUU U PabOTHI.
[TorenuumanbHas U KUHETHYECKas
sHeprus. Teopema o Kunernueckoii
DHepruu

05.12.2025

38

3aKOH COXpaHEHUs SHEPTHUH B
MEXAaHHUKE

08.12.2025

bu6nuoreka [JOK
https://m.edsoo.ru/ffO0b12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b12fe

Pemenue 3agay Ha 3aKoH COXpaHCHUA

39 9HEPTrUuu 1 08.12.2025
40 KonTpoabnasi padora 3 o teme " 1 1 bubnuoreka LIOK
3aKoHbI coXxpaHeHus" 12.12.2025 | https://m.edsoo.ru/ff0b0c32
Paznen 2. Mexannyeckue koJie0anus v BOJHbI (154)
41-1 KonebarenpHOE IBHKEHUE H €TO 1 bubmuoreka [JOK
XapaKTEPUCTHKU 15.12.2025 | https://m.edsoo.ru/ff0b1858
49-2 3aryxatomue KoineOanus. 1 bubnuoreka [IOK
Brinyxennsie konebanus. Pezonanc 15.12.2025 | https://m.edsoo.ru/ff0b20f0
43-3 MareMaTH4eCcKuil ¥ Npy>KUHHBINA 1
MasiTHUKU 19.12.2025
Pemenue 3amaq mo teme
44-4 «3aBHCHMOCTD TIeproIa KojieOaHu 1 bubnuoreka [IOK
OT ECTKOCTHU MPY>KUHBI U MacChI 22.12.2025 | https://m.edsoo.ru/ff0b197a
rpy3a»
45-5 IIpeBpanienue 3Hepruu npu 1
MEXaHUYECKUX KOIeOaHUsIX 22.12.2025
JlaGoparopnas padora
46-6 «OrpeiesieHue 4acTOThl U IEPHOA 1 buGmuorexa OK
N 26.12.2025 | https://m.edsoo.ru/ffOblaec
KOJICOaHMI MPY>KUHHOTO MASITHUKAY
JlabopaTopHasi padora «IIpoBepka
47-7 HE3aBHCHUMOCTH TMepHoa KolebaHuit 1 bubmuoreka ITOK
rpy3a, MOABEIICHHOTO K HUTH, OT 29.12.2025 | https://m.edsoo.ru/ff0b197a
MaccChI Tpy3a»
Mexanunueckue BoHbIL. CBOMCTBA
48-8 MexaHu4eckux BoJH. [IpogonbHbIe u 1 bubmorexa [OK
29.12.2025 | https://m.edsoo.ru/ffOb21fe

IMOIICPCYHBIC BOJIHbBI



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

VYpok-koHpepenuus "MexaHnueckue
49-9 & .
BOJ'iHI:I B TBEPIIOM Tene" 1 12.01.2026
CeiicMu4ecKue BOJHBI
50-10 3Byk. PacnipocTpanenue u oTpaxxeHue 1
3ByKa 12.01.2026
Ypok-uccinenoBanue "HabmoneHne
51-11 1
SaBI/ICI/IM'(‘)CTI/I BBICOTHI 3ByKa OT 16.01.2026
YaCTOTHI
5912 I'poMKOCTB 3ByKa M BBICOTA TOHA. 1
AKyCTHYECKHI pEe30HaHC 19.01.2026
53.13 VYpok-koHpepenuus "YIipTpa3ByK u 1 bubnuoreka IIOK
nH(}pa3ByK B IpUPOE U TEXHUKE" 19.01.2026 | https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM padboTe
54-14 1o TeMe "3aKOHBI COXpaHEHUS 1 bubmmorera LIOK
P ' 23.01.2026 | https://m.edsoo.ru/ff0b25f0
Mexanuueckue KoneOanus 1 BOJIHbBI"
KonTtpouabnas padora 4 1o reme
-1 1 1
o515 "MexaHuueckue KoneGaHus 1 BOJTHBI 26.01.2026
Pa3nen3. JiiekTpoMarauTHOE 1M0JIe M 3JIEKTPOMAarHUTHbIE BOJIHbI (64)
56-1 DNEeKTPOMarHuTHOE IOJIE. 1 bubnuoreka [IOK
DJIEKTPOMArHUTHBIE BOJIHBI 26.01.2026 | https://m.edsoo.ru/ff0b2abe
57-2 CBoi 1
BOICTBA 3JIEKTPOMArHUTHBIX BOJIH 30.01.2026
"[lIxana 37€KTpOMarHUTHBIX BOJIH.
58-3 Hcnonp30BaHuE 371€KTPOMAarHUTHBIX 1 bubmmorera LIOK
P 02.02.2026 | https://m.edsoo.ru/ffOb2fe6

BOJIH JUUISI COTOBOM CBsI3U"



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

Ypok-uccnenosanue "M3yuenne
59-4 CBOICTB AJICKTPOMAarHUTHBIX BOJIH C 1 bubmmorexa [JOK
02.02.2026 | https://m.edsoo.ru/ff0b2c6c
TIOMOIIIBIO MOOWIIBHOTO TenedoHa"
Pemenue 3amau Ha onpeneneHue
0-5 i 1
6 YacTOTHI U AJTUHBLIIEKTPOMArHUTHON 06.02.2026
BOJTHBI
DIIeKTpOMarHuTHas IPUPO/Ia CBETA.
61-6 Cko OI())TB cBeTa Bongogmze[ CBOICTBa 1 bubmorexa [IOK
P ' 09.02.2026 | https://m.edsoo.ru/ff0b31d0
cBeTa
Pa3nen 4. CBeToBble siBj1eHus. (154)
Hctounuku cBeta. [IpsiMonuneiiHoe
62-1 acIpocTpaHEHUE CBeTa. 3aTMCHUS 1 bubmorexa [JOK
pacnpocip ' 09.02.2026 | https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpakKeHHUS CBETa. 3epKaia.
63-2 Pemenue 3agau Ha mpUMeHEeHHE 1 bubmorexa [OK
8 P 13.02.2026 | https://m.edsoo.ru/ff0b38c4
3aKOHa OTPaKCHHS CBETa
[Ipenomnenue cBera. 3aKoH
64-3 MIPCIIOMIICHHS CBETa 1 bubmorera [OK
P 16.02.2026 | https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpakeHUE
65-4 cBeta. Mcronb30BaHue MOJHOTO 1 bubmuoreka [JOK
BHYTPEHHETO OTPAYKEHUS B 16.02.2026 | https://m.edsoo.ru/ffOb3c5¢c
ONTHYECKHX CBETOBOJIAX
JlabopaTopnasi paGora
"UccneqoBaHue 3aBUCUMOCTH yTJia
- 1 1
66-5 MIPEJIOMJICHUST CBETOBOT'O nzlqa oT 90.02.2026
yria nmajgeHus Ha rpaHuile "BO3IyX-
crexao""



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

VYpok-konpepenuus "Vcnonb3oBanue
IIOJTHOTO BHYTPEHHETO OTPAXKEHMUSL:

67-6
CBETOBO/IBI, OIITUKOBOJIOKOHHAS 27.02.2026
CBsI3b"

bu6mmoreka [JOK
08-7 JIHHSbI. OMTHHECKAS CHTa THH3E 02.03.2026 | https://m.edsoo.ru/ffob3f2c
N bubmuoreka [JOK

09-8 Hoctpoerne usobpaeni B aiisax 02.03.2026 | https://m.edsoo.ru/ffOb444a
JlaGoparopnas padora

70-9 "Onpenenenne GoKycHOro bubmorexa IJOK
pPacCTOSIHUS U ONITHYECKOM CHUJIIBI 06.03.2026 | https://m.edsoo.ru/ff0b4206
coOuparomeit JTUH3bI"

" " bubnuoreka IJOK

71-10 OnTHHCCKHE MH30BbIC PHOOPEL 13.03.2026 | https://m.edsoo.ru/ff0cOa7e
I'ma3 kak ontryeckas cucrema. 56 [IOK

nonroreka

72-11 . .K
Spete. Jleertnt speris. Kax 16.03.2026 | https://m.edsoo.ru/ff0b4684
COXPaHUTh 3pCHHUE.

Paznoxenue 6eroro cBera B CIIEKTP.

73-12 Omnertel HetoToHa. Crioxkenue bubmuorexa [JOK
CIEKTPAJIBHBIX 1BETOB. Jlucnepcus 16.03.2026 | https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTopHast padoTra "OnbITel 11O
Pa3IokKEHUIO OETIOro CBETa B CIEKTP

74-13 Y BOCIIPHUSITUIO 1IBETA MPEAMETOB IIPH bubmorexa [OK

P ) pea P 20.03.2026 | https://m.edsoo.ru/ff0c0e2a

UX HaOJIIOIEHUU Yepe3 [[BETOBbIC
¢bunabTpel"



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

"BoHOBBIE CBOIMCTBA CBETA:

75-14 qucnepcus, THTepPepeHIus u 1 30.03.2026
madpakmms” o
26-15 KontpouabHasi padoTad mno teme 1 1
"CBeTOBBIC SIBJICHHS" 30.03.2026
Paznen 5. KBantoBbie siBjieHusi (174)
771 OmneiTel Pe3epdopa u mranerapHas 1 bubnuoreka [IOK
MOJIeTTb aToMa 03.04.2026 | https://m.edsoo.ru/ff0c12a8
78.2 [Toctynater bopa. Moaens aroma 1
Bopa 06.04.2026
Hcnyckanue v noriomeHrue cBeTa Bu6 110K
. nonmorexka
793 aromon. Kpantel. Jlureitaroie L 06.04.2026 | https://m.edsoo.ru/ffOcl44c
CIIEKTPBHI
PannoaktuBHOCTH 1 €€ BUIbI Anbda, BuG 10K
nonmoreka
80-4 OeTa- M raMMa-H3IyHeHHS. 1 10.04.2026 | https://m.edsoo.ru/ff0c1672
81-5 Pemenue 3agau no teme: 1 bubmuoreka [JOK
"PannoakTHBHBIC TTpEBpaIicHus " 13.04.2026 | https://m.edsoo.ru/ff0clb4da
89-6 CtpoeHue aTOMHOT O si/ipa. 1 bubnuoreka [IOK
Hyxnonnas monens 13.04.2026 | https://m.edsoo.ru/ff0c18ac
83.7 PapnoaktruBHBIE TPEBpaLICHUS. 1 bubnuoreka [IOK
N3otomnbl 17.04.2026 | https://m.edsoo.ru/ff0clald
84-8 [Tepuon momypacmnaaa aTOMHBIX sIziEp. 1 90.04.2026
Pemenue 3ampay no reme " Ilepuon BuGmorexa L{OK
" NOINOTEK
859 HOMYPACHIAIA ATOMHBIX ANCP. L 20.04.2026 | https://m.edsoo.ru/ffoc1550



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

"PannoakTUBHBIE U3TYYEHUS B
86-10 b I/IH 0JIe, METUITUHE Z:XHI/IKC" 1 bubmorexa [IOK
PHPOIE, MEAHHIHE, 24.04.2026 | https://m.edsoo.ru/ff0c2126
SnepHblie peakiuu. 3aKOHBI
87-11 COXpaHEHUS 3apsJ0BOr0 U MacCOBOTO 1 bubmorexa [JOK
P PAA 27.04.2026 | https://m.edsoo.ru/ff0c1c58
qucen
88-12 OHeprusl cBsI3u aTOMHBIX siziep. CBA3b 1 bu6mmoreka ITOK
MacChl U DJHEPTUU 27.04.2026 | https://m.edsoo.ru/ffOcld7a
Pemrenue 3ampau no teme "Snepubie
89-13 " 1
peariut 04.05.2026
Peakium cuHTE3a M JICTICHUS SIAEP.
90-14 I/ICTOI;[-IHI/IKI/I JHE I‘I/II/iI Connna I/JII 311:.é3 1 bubmorexa [JOK
P . A 04.05.2026 | https://m.edsoo.ru/ff0c1e88
IToaroroBka Kk KOHTPOJILHOM paboTe IO
91-15 Teme "DIEeKTPOMAarHUTHOE TOJIE. 1
DJIeKTPOMAaTrHUTHBIE BOJTHBEI. KBaHTOBBIE 08.05.2026
siBIeHus"
Koutpoabhas padora 6 no reme
92-16 "DJIEKTPOMArHUTHOE TTOJIE. 1 bubmuorexa [JOK
DJIeKTpOMarHuTHBIC BOJTHBI. KBaHTOBBIE 15.05.2026 | https://m.edsoo.ru/ff0c223e
sIBICHUS"
"SnepHas sHepreTuka. JleficTBus
93-17 i 1 1
paI[I/IoaKTI/IB"HBIX U3JTyICHHI Ha )KUBBIC 18.05.2026
OpraHu3Mbl
Paznen 6. IlloBropuTe/ibHO- 0000 1IaK0 NI MOTYJIB(94)
94 [ToBTOpEHME, 0000IICHHE 1O KYypCY 1 bubnuoreka [JOK
"B3aumonerictBue tea" 18.05.2026 | https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

[ToBTOpenue, o6o0meHue. Permenue

95 aCYETHBIX U KAUECTBEHHBIX 3a7a4 110 1 bubmmorexa [OK
P " " 8 22.05.2026 | https://m.edsoo.ru/ff0c2572
teme "TeroBbie MpouecChl
[ToBTOpenue, 06061eHue. Peenue

96 aCYETHBIX U Ka4eCTBEHHBIX 3a/a4 I10 1 bubmorexa OK
p A . 25.05.2026 | https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TemioBbix agBurarencii"

[ToBTOpenue, o0o0menue. Pemenne

97 acquI;Imx u Kaqe:TlBeHHLIX 3a7a4 1o 1 buGnuorexa LOK
P A 25.05.2026 | https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycraHoBOK"

98 [ToBTOpenue, 0600IIEHUE TIO KYypCY 1 bubmuorexa [JOK
"CBeTOBBIE ABIIEHUA" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, o6o6menue. Padora ¢

99 TeKCTaI;/II/I 10 TEME {-'L;HKOHBI 1 bubmorexa HOK

" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MCXaHHKE
[ToBTOpenue, o6obmenue. Padora ¢
100 texcramu o teme "Komebanus u 1 bubmorexa OK
} https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, o6ob6menue. Padora ¢
101 TeKCTaI;\)AH 10 TEME {-'LéBeTOBI)Ie 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6obmenue. Padora ¢

102 Tekcramu 110 TeMe "KBantoBas u 1
snepHas ¢pusuka'

OBIIEE KOJIMYECTBO HACOB I10 102

[NPOI'PAMME



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IMPOBEPSIEMBIE NIPEJMETHBIE PE3YJIBbTATBI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOMN ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS

7 KIIACC

Koxa
NpoBepPIEeMOro
pe3yJbTraTa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI OCBOEHHS] OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

11

HCIIOJIb30BAaTh U3YYCHHBIC ITOHATHA

1.2

pas3ianyaTrb ABJICHHUA IO OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPHUPYIOIIUX TaHHOC (bHSquCKOG SABJICHUC

1.3

pacrio3HaBaTh MPOSBICHHE W3YYCHHBIX (U3MUYECKUX SBICHUHA B
OKpYIKaIOIIeM MHpE, B TOM 4HCiIe (PU3MUECKUE SBICHHS B MPHPOIE,
IpU 3TOM IEPEBOIUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO, BBIACIATH

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PUINUECKUX SIBICHUN

1.4

OMUCHIBATh H3YYEHHbIE CBOMCTBA Tel U (U3MUECKHUE SIBICHMUS,
UCNONB3ysl (U3NYECKHE BEIMYUHBI, IMPU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HCHONB3YyEMBIX BEIMYUH, HX
0003HAaYCHHS M €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOJUTH (hOPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (QU3MYECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOMTHh  TIpapUKd  H3YYEHHBIX  3aBUCUMOCTEH

(bI/I3I/I‘-ICCKI/IX BCINYNH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SIBJICHUS U IPOLECCHI,
WCIIONIb3Ysl W3Y4YEHHBIE 3aKOHbI, MHpPU H3TOM JaBaTh CIIOBECHYIO
GOopMyTUPOBKY 3aKOHAa W 3allUChIBAaTh €ro MaTeMaTHYeCKOe

BBIPAKECHHE

1.6

OOBSCHATh (DU3UUYECKUE SIBICHHUSI, MPOILECCHl U CBOWCTBA TEN, B TOM
YuCcie W B KOHTEKCTE CHUTYallud MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbISABIATh NPUYMHHO-CICACTBEHHbIE CBSI3U, CTPOUTH
oOBsicHeHHEe W3 1 — 2 JIOrMYEeCKWX IIaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOWCTBA (DM3MUYECKUX SBICHUH, (DU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

peuiaTtb paC‘léTHLIG 3aga4u B 1 -2 I[eﬁCTBHﬂ, HCIOJIB3Yysl 3aKOHBI U




(dbopMyIibl, CBsI3bIBAIOLINE (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHAN3a
YCIIOBHsI 3aJa4d  3alMChIBaTh KpPaTKOE YCIOBHE, IIOJCTaBIATH
¢u3nyeckue BeITUYUHBI B QOPMYJIIbI U IPOBOJUTH PAcu€Thl, HAXOANUTH
CIPaBOYHbBIC JaHHbIE, HEOOXOJUMBbIE JUI PELICHMs 3a/ad, OLlEHUBATh

PCAIMCTUIHOCTD HOHy‘IGHHOﬁ (bPI3PI‘-ICCI(OI>i BCJIIMYHHBI

1.8

pacrno3HaBaTh HPOOJIEMbI, KOTOPbIE MOXHO PELIUTh HpPU MOMOIIH
bu3NYecKuX METOIOB, B OIMCAHUU HCCIEAOBAHUS BBIACIATH
MIPOBEPSAEMOE MPEIIONIOKEHUE (rumoresy), pas3iInyarh u
MHTEPIPETUPOBATh MOJYyYEHHBIH pe3yibTaT, HAXOAWUTh OMIMOKH B

XO0J¢€ OIIbITa, A€JaTb BBIBOJbI I10 €T'0 pE3yJIbTaTaM

1.9

MPOBOJUTH OIBITHl IO HAOMIOMECHUI0 (U3NYECKUX SBICHUN WM
GU3MYEeCKUX  CBOMCTB  Tel:  (HOpPMyaupoBaTh  MPOBEPSEMbIC
MPENNONOKEeH!s, COOMpaTh  YCTAHOBKY U3  IPEIIOKEHHOIO

060pyI[OBaHI/I$I, 3allMCbIBATh XO/J OIIbITAa U (I)OpMy.TII/IpOBaTL BBIBOAbI

1.10

BBIMIOJHATH MpPSMble MU3MEPEHHUS C HCIOJIb30BAHHWEM aHAJIOTOBBIX U
u(poBbIX MPHOOPOB, 3aMKUCHIBATh MOKAa3aHUS MPUOOPOB C YYETOM

3aJ]aHHON a0COJIFOTHOM MOTPEIIHOCTA U3MEPEHUI

1.11

OPOBOJUTH  MCCIENOBAaHUE  3aBUCHUMOCTH  OAHOW  (u3Hueckon
BEJIMYHUHBI OT JPYro C MHCIOJIB30BAHUEM IMPSAMBIX HW3MEPEHMI,
y4acTBOBaTh B IUIAHUPOBAHWU YUEOHOTO HCCIEAOBaHUS, COOMpATh
YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIeAYs NMPEAIOKEHHOMY TUIaHYy,
(bUKCHPOBATH PE3yJbTATHl MOIYYEHHOW 3aBHCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE MTPEUIOKEHHBIX TaOIUI] ¥ TPapHKOB, JeJIaTh BHIBOJIBI

110 pe3yJibTaTaM UCCIIEA0BaHuUs

1.12

IPOBOJUTh KOCBEHHBbIE H3MEpEeHUs (U3MYECKUX BEIWYMH, CIenys
MPEUI0AKEHHON UHCTPYKIUU: IIPU BBIIIOJIHEHUH U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAJIBHYK0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOM

BCJIIMYHUHBI

1.13

coOnrofaTh IMpaBWia TEXHUKM Oe3omacHOCTH Impu pabore ¢

nabopaTopHbIM 000pyI0BaHHUEM

1.14

yKa3plBaTh ~NPUHIUNBl  ACHCTBUS TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapaKTepHU30BaThb IPUHIMIBI JCUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOWCTB C IOMOIIBIO MX ONHMCaHUS,
UCTONB3ys 3HAHMA O CBOMCTBaXx (U3MYECKUX SIBICHUH U

HCO6XOI[I/IMLIG (1)I/I3I/I‘-ICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTH




1.15

OPUBOIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIUIO O MpUMepax)
MPAaKTUYECKOT0 UCIIOJIB30BAaHMS (PU3NUECKUX 3HAHHUH B IOBCEIHEBHOU
KU3HM i1 oOecrieueHuss O€30MAaCHOCTH TMpU  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3/I0POBbS U

CO6J'II-O,[[6HI/I$I HOPM 35KOJIOTHYCCKOT'O ITOBCICHUA B oxpyxca}omeﬁ cpeac

1.16

OCYILIECTBIIATh OTOOp MCTOYHMKOB MH(popMauuu B cetu MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM W NMYTEM CpPaBHEHUS pa3IMYHbIX HMCTOYHUKOB
BBIETATh MHQOpMAILMIO, KOTOpas SBJISETCS NPOTHUBOPEUYMBON WIIN

MOXXET OBITh HEJIOCTOBEPHOM

1.17

UCIIOJIb30BaTh pu BBIIIOJTHEHUU y4eOHBIX 3aJlaHui
HAyYHONIONYJSIPHYIO  JIUTEpaTypy  (pU3MUeckoro  cojaep kKaHus,
CIpaBOYHBIC MaTepHaibl, pecypchl ceTd VIHTepHET, BIajeTh
npuéMaMM KOHCIIEKTHUPOBAHUS TEKCTa, Mpeodpa3zoBaHus HHPOpMaIK

U3 OJIHOM 3HAKOBOW CUCTEMBI B IPYT'YIO

1.18

cOo37aBaTh COOCTBEHHBIE KPAaTKUE NMUCHbMEHHBIC U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHMKOB HH(pOpMauu (HU3NIECKOro
COJIep)KaHUsA, B TOM YHCJE MyOJUYHO AETaTh KPaTKUE COOOIICHHS O
pe3ynpTaTax IpPOEKTOB WM YYEOHBIX HCCIEIOBAaHUNA, HPU ITOM
IpaMOTHO HCITONb30BaTh M3YYCHHBIH TOHATHIHBIA ammapar Kypca

(bU3MKH, COMPOBOXKIATh BHICTYIUICHHUE ITPE3CHTAINEH

1.19

IIpXU BBIIIOJIHCHUH y‘le6HLIX IIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacupeacisiTb
00513aHHOCTH B TpynIe B COOTBETCTBHUU C ITOCTABJICHHBIMHA 3a/1a4aMU,
CJIICAWUTH 3a BBIIIOJIHCHHCM IIJIaHa HGﬁCTBHﬁ, aJICKBAaTHO OLCHHBATDH
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTb  TI'PYIINbBI, BBICTPANBATDH
KOMMYHHKAaTUBHOC BSaHMOHCﬁCTBHe, YUYUTBIBAs MHCHUC

OKPYXKaIOIINUX

8 KUIACC

Koxa
NpoBepAEMOro
pe3yJbTaTa

IIpoBepsiemble npeaMeTHbIE Pe3y/JIbTATHI OCBOEHHS] OCHOBHOM
o0pa3oBaTeIbHOI IPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

11

HCII0JIb30BaTh IMMOHATHA

1.2

pas3inyaTrb ABJICHHUA IO OIMMCAHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/IIICCKOC SABJICHHUC

1.3

pacro3HaBaTh TMPOSBICHHE W3YYEHHBIX (U3UYECKUX SBICHUN B
OKpY’)KarollleM MHpe, B TOM 4Hclie (pU3ndYecKue SBICHUS B MPHUPOJE,
NP 3TOM TNEPEBOAUTH MPAKTHUYECKYIO 33/1a4y B y4eOHYIO, BBIACIATH

CYyLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUN

14

OIMCHIBaTh HM3yUEHHBIC CBOWCTBA Tl W (U3UYECKUE SBIICHHUS,
UCTIONB3ysl (U3WYECKHe BEIMYUHBI, TPU ONUCAHWU MPABUIBHO
TPAaKTOBaThb  (PU3MYECKMH  CMBICI  HUCIOJIb3YEMBbIX  BEJIMYMH,
0003HaYeHMs M €AUHUIBI (PU3NUECKUX BETUYMH, HAXOJUTh (POPMYIIbI,
CBS3bIBAIOIME JIAHHYIO (U3MYECKYI0 BEIMYHMHY C JAPYrUMHU
BEIMYMHAMH, CTPOUTH  TpaduKd  H3YYEHHBIX  3aBHUCUMOCTEU

(UBUYECKUX BEIIMUNH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOIECCHI,
WCIIONIb3Ysl W3Y4YCHHBIE 3aKOHBI, MpPU DTOM JaBaTh CIIOBECHYIO
GbopMyTUPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTHYecKoe

BBIPa’>XCHUC

1.6

OOBSCHTH (PU3UYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIEC U B
KOHTEKCTe CHUTyalluid TMPaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa:
BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKHUX WIIaroB ¢ momompbio 1 — 2 u3y4yeHHBIX CBOWCTBa

¢buznyeckux sBIeHUN, PU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemiath pacy€THbie 3a1auu B 2 — 3 JEHCTBHUSI, UCIIONB3Ys 3aKOHBI U
(dbopMyITBI, CBSI3BIBAIONINE (DU3UUECKUE BEIMUYUHBI: HA OCHOBE aHAJIN3a
YCIIOBUS 3a/la4M 3allMChIBaTh KPaTKOe YCJIOBUE, BBISBISATH HEJJOCTATOK
JaHHBIX JJs pelIeHus 3aJa4yd, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HeoOXOoauMble Ul €€ pElIeHUs, IPOBOAUTH pacué€Tbl U CPaBHUBATH
MOJIYYCHHOE 3HAuYeHHe (PU3UYECKOW BEJIMYUHBI C W3BECTHBIMU

JaHHBbIMHA

1.8

pacro3HaBaTth NpPOOJIEMbI, KOTOPbIE MOXHO PELIUTh IPU MOMOIIU
(bU3n4YEeCKUX METOJ0B, UCIOJIb3Ys ONMCAHUE UCCIIEOBAHMS, BBIACITh
[IPOBEPAEMOE MPEANOI0KEHUE, OLEHUBATh IPABWIBHOCTH IOpPsAKa

MMPpOBCACHUA UCCIICIOBAHUS, NCTIATh BbIBOIbI

1.9

HOPOBOJUTH OMNBITBl IO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WIN
¢usnyeckux  CBOMCTB  Ten:  (OPMYIMpPOBATH  MPOBEpSEMBbIE

NpPEINOIIOKEHUs, COOMpaTh  YCTAHOBKY M3  TNPEIIOKEHHOTO




06OPYI[OB8.HI/I$I, OIIMCBIBATh X0 OIIbITa U (bOpMyJ'IHpOBaTL BBIBOAbI

1.10

BBIIIOJIHATE IIPAMBIC H3MCPCHHUA C HCIOJB30BAHUCM aHaJIOIOBBIX
HpI/I60pOB 1 JaTYHUKOB (1)I/ISI/I‘I€CKI/IX BCJIMYNH, CPABHHUBATDL PE3YyJIbTATHL

U3MEPEHHI ¢ yU4€TOM 3a/IaHHOM a0COTIOTHON MOTPEITHOCTH

1.11

MPOBOAUTH  HCCIEAOBAaHWE  3aBUCUMOCTH  OJHOM  (u3myeckoi
BEJIMYUHBI OT JPYrod C HCIOJb30BAHUEM NPSIMBIX H3MEPEHUMN:
IUIAHUPOBATh MCCIEAOBAaHUE, COOMpaThb YCTAHOBKY U BBIIOJHATH
U3MEpEeHHs, Ccleays  MpeajoXKEeHHOMY  IulaHy, (UKCHPOBATh
pe3yapTaThl MOMYUYEHHOM 3aBHCHUMOCTH B BHJE TaOMUIl U rpadukos,

ACJIaTh BbIBOALI IO PE3YyJIbTATAM HCCICAOBAHUA

1.12

IMPOBOINTH KOCBCHHBIC U3MEPCHUA (bI/ISI/ILIeCKI/IX BCJIIMYNH:
I[JIaHUPOBATh U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
[ (S13% HpGI[HO)KGHHOfI HWHCTPYKOHUHU, W BbIYUCIATL 3HAYCHUC

BCJINYHHBI

1.13

CO6J'IIO,Z[aTB npaBujia TCXHUKHU 0e30IMacHOCTH npu pa60Te C

71a00paTOpHBIM 000PYI0BaHUEM

1.14

XapaKTepU30BaTh MPUHIMIBI JIEHCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWMCTB C OINOPOM HAa HMX ONMCAHUSA, HCIOIb3Ys
3HaHHWA O CBOWCTBAaX (U3NYECKUX SABJIEHUH U HEoOXOJUMbIe

(bu3UYecKre 3aKOHOMEPHOCTH

1.15

pacno3dHaBaTbh IMPOCTBIC TCXHUYCCKUC yCTpOI\/JICTBa N U3MCPUTCIILHBIC
HpI/I60pI>I o CX€MaM U CXCMAaTUYHBIM PUCYHKaM, COCTaBJIATH CXCMbI
QJICKTPHUYCCKHUX ueneﬁ C IIOCICAOBATCIIbHBIM W IIapaJlJICIIbHBIM
COCANMHCHUCM 9JICMCHTOB, pa3indad YCJIOBHBIC 0003HaYCHHUS

AJIEMEHTOB JJIEKTPUYECKUX LENen

1.16

OPUBOIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIUIO O MpUMeEpax)
MPAaKTUYECKOT 0 UCTIONB30BAaHMS (PU3NUECKUX 3HAHHWI B IOBCEIHEBHOM
KU3HM Ui obOecrieueHuss O€30MacCHOCTH TMpU  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3/I0POBbS U

CO6J'IIO,Z[CHI/I$I HOPM 35KOJIOTHYCCKOT'O ITOBCICHUA B oxpyxcalomeﬁ cpeac

1.17

OCYILIECTBIIATH MOUCK MHPOpMAMK (PU3HUECKOTO COEPKaHUS B CETU
WuTepHer, Ha OCHOBE HMEIOLIUXCA 3HAHUKW M TYTEM CpaBHEHUS
JIOTIOJIHUTEBHBIX HMCTOYHUKOB BBIICIATh HH(POPMAIUIO, KOTOpas

SIBIISIETCS IPOTUBOPEYMBOM HITH MOXKET OBITh HETOCTOBEPHOM

1.18

HCIIOJIB30BATh TIPpHU  BBINIOJIHCHUHA y‘{C6HBIX 3aJdaHui HAay4YHO-




MOMYJIAPHYIO JIUTEPATypy (DU3UUECKOTO CONIEpIKaHHs, CIPABOUHBIC
Marepualibl, pecypcbl cetu  MHTepHer; Bianerb npuémamu
KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3zoBaHus WHOOpPMAIIMU U3 OJHON

3HAKOBOIl CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC M KPATKHAE YCTHBIE COOOIICHMS,
00001mmass nHPpOpMaNUIO0 W3 HECKOJBKUX HCTOYHHUKOB (PU3UUECKOTrO
COJlep’KaHusl, B TOM 4YHCIIe NyOIWYHO MPEICTABIATh PE3YAbTAThI
MPOEKTHOW WJIM HUCCIENOBATENbCKOM JEATEIBbHOCTH, NPU ITOM
IPAMOTHO MCIOJIBb30BaTh M3YYCHHBIM NOHATHMHBIA anmapar Kypca

(buU3UKH, COMPOBOXKIATH BHICTYIIJICHUE NTPE3eHTaI[ei

1.20

IPU BBIMOJIHEHUH y4eOHBIX MPOEKTOB M HCCIEAOBAHMHA (DHU3NYECKUX
MIPOLIECCOB PaCHpeeaTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C
MIOCTABJICHHBIMHA  3a/la4aMHU, CIECIUTH 3a BBIIOJIHCHUEM ILIaHA
JEUCTBUM M KOPPEKTUPOBaTb  €ro, aJcKBaTHO  OLICHUBATH
COOCTBEHHBI BKJIaJ B JAEATEIbHOCTb TPYIIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aUMOJEWCTBUE,  MpPOSBIAA  T'OTOBHOCTh

pazpemaTb KOHQJIUKTHI

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJbTaTa

IIpoBepsieMble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

11

HCIIOJIb30BATh U3YYCHHBIC ITOHATHA

1.2

pa3inyaTrhb ABJICHHUA IO OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (1)I/I3I/IT~I€CKOG SIBJICHHC

1.3

pacrio3HaBaTh MPOSBICHHE M3YYEHHBIX (U3MUECKUX SBJICHUHA B
OKpY’KaloIlleM MHpe, B TOM 4Hucie (U3HUECKue SBICHHUS B MPHPOJE,
IIpU ATOM TEPEBOIUTH MPAKTUUECKYIO 3a7jauyy B y4eOHYIO, BBIACIATH

CyILIECTBEHHBIE CBOMCTBA (IpU3HAKHN) (PUINUYECKUX SIBICHUN

14

ONUCHIBATh H3YYEHHBIE CBOHCTBA Tel M (U3MUECKUE SIBJICHMUS,
UCHONB3ysl (PU3MYECKHE BEIMYUHBI, I[PU OINUCAHUU IPABUIBHO
TpPakTOBaTh  (DU3MYECKMIH  CMBICI ~ HCMOJNb3YyEMBIX  BEJIHUYMH,
0003HaYeHHS M €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOJUTh (hOPMYIIBI,

CBSI3BIBAIOINME JIAaHHYIO (U3WYECKYI0 BEIMYUHY C JAPYIHMHU




BCINYNHaAMU, CTPOUTH Fpa(pI/IKI/I HU3YUYCHHBIX 3aBHCHUMOCTEH

(bU3HYECKUX BETUINH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOLECCHI,
WCIIOJb3ysl HW3YYCHHBIE 3aKOHBI, NpPU OTOM J1aBaTh CIIOBECHYIO
(GOpMyIHpPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTHYeCKOe

BBIpaXKCHHE

1.6

O0BACHATH (PU3UYECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIE H B
KOHTEKCTE CHUTyallud IPAaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa:
BBISIBJIATh IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHHE U3 2
— 3 JOruyecKMX MIaroB C IMOMOIIbI0 2 — 3 M3yYEHHBIX CBOMCTBa

bu3nUecKux ABICHUMA, PU3NIECKUX 3aKOHA WIH 3aKOHOMEPHOCTH

1.7

pewmiath pacu€THble 3aJa4yM (OMMparollyecss Ha cucrtemy u3 2 — 3
YpaBHEHMIi), HCIOIB3Yyd 3aKOHBI M  (OPMYIIBI, CBS3BIBAIOLINE
¢usznyeckue BEIMYMHBI: HA OCHOBE aHajiW3a YCIOBUS 3aJayu
3allAChIBaTh KPAaTKOE YCJIOBME, BBIABIATH HENOCTAIOIUE WU
U30BITOYHBIE IaHHBIE, BBIOMPATh 3aKOHbI U (OPMYJIbI, HEOOXOAUMBbIE
JUIsL PELIEHUs, MPOBOAUTH PACUETHI M OLIEHUBATh PEATUCTHUYHOCTH

MOJTYYEHHOT0 3HaYeHHS (PU3NUECKON BETUUUHBI

1.8

pacnno3HaBaTh HpOGJIeMBI, KOTOPBIC MOKHO PpCIINTb HOpU ITOMOIIU
(1)I/I3I/I‘ICCKI/IX MCTOAOB, MCIHOJb3Yyd OINMMCAHHUC HCCICAOBAHUS, BBIACIATH
MMPOBEPACMOC TIPCANOTO0XKECHUC, OLCHHMBATHL IMPABUJIBHOCTE IIOpSAKa
NpoOBCACHUA HCCICOOBAHUS, MACIAaTb BbIBOJbI, MWHTCPIPETUPOBATDH

PE3yIbTaThl Ha6J'IIOI[eHHI>i 1 OIIBITOB

1.9

IPOBOAUTH OMNBITHl 10 HAOMIOACHUIO (U3UYECKUX SBICHUH WIN
(bu3nUecKux CBOMCTB TeNl: CAMOCTOATEIBHO COOMpaTh YCTAaHOBKY M3
U30BITOYHOr0 Habopa 00OpYJOBaHUS, OMUCHIBATH XOJI ONBITA U €ro

pe3yabpTaThl, GOPMYJINPOBATH BHIBOIBI

1.10

MPOBOAUTH TPU HEOOXOJUMOCTH CEPHUI0 TPSIMBIX H3MEPEHHI,
OIIpeNeNisis CpelHee 3HaueHHe H3MepsieMol BenuduHbl ((poxycHoe
paccTostHUE coOuparoiel JHH3bI), 000CHOBBIBATH BBIOOp crioco0a

HU3MepeHusl (M3MEPHUTEIILHOT0 TPUOOopa)

1.11

MIPOBOUTH MCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIUYHUH C
UCTIOJIB30BaHUEM MPSAMBIX M3MEPEHHI: IIIaHUPOBATH MCCIEOBAaHUE,
CaMOCTOSITENIbHO COOUpaTh YCTaHOBKY, (PUKCHpPOBATh pE3yNbTaThl

HOJIy‘-ICHHOfI 3aBUCHUMOCTHU (1)I/I3I/I‘-IGCKI/IX BCINMYHUH B BHJC Ta6JII/II_[I/I




Fpa(I)I/IKOB, ACJIaThb BBIBOABI IO PE3YyJIbTATAM UCCICAOBAHUA

1.12

IPOBOJUTh  KOCBEHHbIE  W3MEPEHUs  (PU3UYECKUX  BEIMYUH:
IUTAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJIHATE M3MEpPEHUs, CIeAys IPEUIOKEHHON MHCTPYKLHH,
BBIYMCIIATh 3HAYEHUE BEIWYMHBI WM AHAIW3UPOBATH IIOJyYECHHBIC

pPe3yAbTATHI C YYETOM 33IaHHOM MOTPEITHOCTH U3MEPEHHI

1.13

coOmogaTh TpaBWiIa TEXHUKH O€30MacHOCTH TIpu  pabore ¢

nabopaTopHbIM 000pyI0BaHUEM

1.14

pa3nnyaTth OCHOBHBIC MPHU3HAKH W3YYEHHBIX (DU3MUECKHX MOJENei:
MaTepuaibHasi TOUKa, a0COIIOTHO TBEPIOE TEJI0, TOUEUHBIN HCTOYHUK
CBETa, JIyd, TOHKAas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAas

MOZCIJIb ATOMHOT'O sJApa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HM3Yy4EHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha WX ONUCAHUSA, HCIONb3Ys
3HaHHUSA O CBOWCTBAaX (UBNYECKUX SBIEHUH U HEOOXOIUMbIe

¢uznyeckue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMATUYHBIE PUCYHKA H3YyYEHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMUECKUX MPOLECCOB MPU PEHIeHUH Y4eOHO-TPaKTUYECKUX
3ajay, ONTUYECKUE CXEMBI JUIsSl IOCTPOECHUS U300paXKEHNH B IIIOCKOM

3epKajie u coOuparomieii TMH3e

1.17

MPUBOANTh TPHUMEPHl (HAXOOUTh HWHQPOPMALUIO O TpUMEpax)
MPAaKTUYECKOTO UCIIOJIb30BaHUS (PU3NYCCKUX 3HAHHI B TOBCEIHEBHOM
JKU3HU JUig  oOecriedeHus Oe30MacHOCTH TMpU  OOpalleHuu ¢
npuOopaMu U TEXHUYECKMMU yCTPOWCTBAMHU, COXPaHEHUS 3/I0POBbS U

cOOIIOICHHS HOPM HKOJIOTMYECKOT O MIOBEJICHHS B OKpY’KaloIllel cpefie

1.18

OCYIIIECTBIISATH MOUCK HHPOpMAHH (HU3HUIECKOTO CONEPIKAHUS B CETH
WNutepuer, camocToaTenbHO (QopMynIupysi TOMCKOBBIA  3aIpoc,
HaxOOUThb IYTH  ONpPENENEHHs  JOCTOBEPHOCTH  MOJYYEHHOMH
uH(OpMAIIUU Ha OCHOBE MMEIOIIMXCS 3HAHUM M JOMOTHUTEIBHBIX

HCTOYHUKOB

1.19

UCMOJIb30BaTh IPU  BBINOJHEHMM Y4YEOHBIX 3aJaHUA  Hay4dHO-
HOMYJSIPHYIO JTUTEPATypy (HU3UUECKOrO COACP)KAHUS, CIPABOYHBIC
MaTepuainbl, pecypchl ceth VIHTepHeT; BiaxeTh HpuéMaMu

KOHCIIEKTUPOBaHUS TEKCTa, Mpeodpa3oBaHus MHGOpPMAIMU U3 OJHOU




3HAKOBOM CHCTEMBI B IPYT'YIO

1.20

CO3/1aBaTb COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha
OocHOBe HHGOpPMAIUU M3 HECKOIbKUX HMCTOYHHMKOB (PU3HMUECKOro
coJiepKaHusA, MyOJIUYHO TPEACTABIATH PE3YIbTAThl MPOSKTHOM WIH
UCCIIEOBATENILCKOM  JEATENIbHOCTH,  TMPH  3TOM  TI'PaMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN anmnapaTr u3y4aemMoro pasjaeiia
GU3MKM W COMPOBOXIATh BBHICTYIUIGHHWE MpEe3eHTaluell ¢ y4éTom

0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

MIPU BBIMOJIHEHUU YYE€OHBIX MPOEKTOB M HCCIENOBAaHUIN (U3NUYECKUX
MPOIIECCOB PACHpPEeNnsaTh 0OS3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMM  3a/layaMH, CIEAWTh 32 BBINOJHEHUEM ILJIaHA
JNIEUCTBUA W KOPPEKTHPOBAaTh  €ro, aJeKBAaTHO  OLIEHUBATh
COOCTBEHHBI BKJaJA B JEATEIbHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHUKATUBHOE  B3aUMOJCWUCTBUE,  IPOSBISAS  T'OTOBHOCTH

pa3pemiaTh KOHQJIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
paznena

Kon
3J1eMEHTA

IIpoBepsiemMble 3J1eMEHTBI COIePKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHUPA

11

@uszuka — Hayka O Ipupone. SIBiIcHUSA NPUPOIBIL.
@usnueckre  SABICHUSA: MEXaHHUYECKHE, TEIUIOBHIE,

SJICKTPUYCCKHUEC, MAarHUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

@dusnueckne BeMMYUHBL. M3MepeHHe — (QU3MUECKUX
BenuunuH.  Dusmyeckue  npubopel.  [lorpemHocts

n3MepeHuil. MexxayHapoHas CucTeMa €IMHUIL

1.3

EcrecTBeHHOHay4YHBI METOJ| MO3HAHUs: HAOIIOJEHUE,
IIOCTAaHOBKA HAy4HOI'O BOINPOCA, BBIABM)KCHHUE THIIOTE3,
HKCHEPUMEHT 10 TMPOBEpPKE TIHUIOTe3, OOBsICHEHHE

Ha6J'IIO,Z[aCMOF0 SABJICHUA

14

Onucanrie GU3NIECKHUX SBJICHUM C TIOMOIIBI0 MOJIEIEeH

1.5

[IpakTrueckue paboThI:

#H##Par###13mMepeHune pacCTOSHU.
###Par#Ht#13mepenne o0bEMa KUIKOCTH M TBEPIOTO
Tena.

#H#Par###0Onpenenenune pa3MepoB MaJbIX TEJ.
#H##Par###lI3mMepenue  Temmeparypel MPU  [TOMOIIU

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHU O CTPOEHUU BELIECTBA

2.1

###Par#H#CTpoeHne BellecTBa: aTOMbl M MOJIEKYJIbI, UX
pasmepsl.  OmBITBI,  OKa3bIBAIONIME  JIHCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#Hi##Par###]|pmxkenne  gactunr  BemectBa.  CBS3b
CKOPOCTH  JIBIDKCHHS  YacTHI[ C  TeMIIepaTypoOu.

bpoynoBckoe nBuxenue, iuddysus

2.3

BSaI/IMOHefICTBHe JaCTHL BCIICCTBA: MIPUTAKCHUE U

OTTAJIKUBAHHUC




H###Par### ArperatHple COCTOSHUSI BEILIECTBA: CTPOCHUE

ra3oB, JKUJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEI.

2.4 B3anmocBA3b MEXIy CBONCTBAaMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSIX M HMX aTOMHO-MOJIEKYJSIPHBIM
CTpOEHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[TpakTrueckue pabOThI:
#H##Par###0neHka quameTpa aToMa METOJO0M PsiIoB (C
UcIoNib30BaHueM (ororpaduii).

2.6 ##HHPar###OnBITEL 10 HAOMIOAEHHIO  TEIIOBOIO

pacIIMpPEHHUsI Ta30B.
H#HHAPar###0nbITEI IO OOHAPY)KCHUIO JEUCTBHUS  CHUI

MOJICKYJIIPHOI'O ITPHUTSKCHU S

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexannueckoe JBUKECHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBU)KEHUE
H#HHPar###CropocTb. Cpennss CKOPOCTb pu
3.2 HEPAaBHOMEPHOM JBMXKEHHM. Pacuér myTu M BpeMeHU
JIBUKCHUS
SBnenune uHepuuu. 3akoH MHepuuu. B3aumopeiicTBue
3.3 T€N KaK MPUYMHA U3MEHEHMsI CKOPOCTH JIBUXKEHHS TEINl.
Macca kak Mepa HUHEPTHOCTHU Tesa
34 ###Par### lnotHocTh BemiecTBa. CBS3b IJIOTHOCTH C
' KOJINYECTBOM MOJIEKYJ B €IMHUIIEe 00bEMa BElIECTBa
3.5 Cuna xak XapakTepuCTHKa B3aUMOJICHCTBUS TeN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOIIIBIO TMHAMOMETpa
37 ###HPar#Ht#ABnenne Tarotenus U cuna Tsbkectu. Cuna
' TSDKECTH Ha ApYyrux maHertax. Bec tena. HeBecomocTh
38 Cuna tpenus. TpeHHE CKOJbXKEHUS W TPEHUE TMOKOS.
' Tpenue B mpupojie U TEXHUKE
3.9 #H##Par###Cnoxenue Cuj, HaMpaBJICHHBIX 10 OIHOU
' npsiMoii. PaBHozelcTByrOIIas CUIT
3.10 [IpakTrueckue paboThI:




OmpeneneHue CKOPOCTH PaBHOMEPHOI'O  JIBUYKEHUS
(wapuka B JKUAKOCTH, MOJAEIU  BJIEKTPUYECKOIO
apToMoOMIIE W Tak janee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJNbXXEHMs Opycka WM IIapuka 110
HAaKJIOHHOM miockoctd. OnpenesneHne  IUIOTHOCTU
TBEPAOrO Tena. OnbITsI, JEMOHCTPHUPYIOLINE
3aBUCUMOCTh PacTsDKeHHS (IedopManuu) TpyKUHBI OT
NPUIOKEHHOW  cuiibl.  OMBITBI, AEMOHCTPUPYIOILUE
3aBUCUMOCTb CUJIbI TPEHHsI CKOJIbKEHHS OT Beca Tella U

XapaKkTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH

dusnyeckue SBICHUS B npupoac: IMpuMeEpbl IBUKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMM B KMBOM M HEXHMBOH NPHUPOJE,
JIEUCTBUE CUJIbI TPEHUSI B TIPUPOJIE U TEXHUKE
3.12 TexHUYecKue yCTpOICTBA: AUHAMOMETP, MOJIIUITHUKI
JIABJIEHUE TBEPJIbIX TEJI, )KMIKOCTEM 1 I'A30B
41 JaBnenue TBEpmoro tena. CrocoObl yMEHBLIEHUS WU
' YBEJIUYEHUS 1aBJICHUS
1 JlaBrienue raza. 3aBUCUMOCTh JaBIICHHS raza oT 00bEMa,
' TEMIEPATypPbl
13 Ilepenaua naBneHUs TBEPABIMM TelaMH, )KMJIKOCTIMU U
' razamu. 3akoH [lackains. [lHeBMaTH4YeCKrE MalTUHBI
3aBUCUMOCTb  JIaBJICHUSI JKMJIKOCTH OT  TIyOUHBI.
4.4 I'unpocrarnueckuii mapagoke. CooOmIarmuecs: cocybl.
['unpaBnnyeckue MexaHUu3Mbl
Atmocdepa 3emn 1 atmocdepHoe aaBneHue. [IpuuuHb
A5 CYIIIECTBOBaHUSI BO3AYITHOW o0Oomouku 3emin. OTmbIT
' Toppudeniau. 3aBUCUMOCTh aTMOC(EPHOTO JTaBIICHUS OT
BBICOTHI HaJ] YPOBHEM MOpS
A5 N3smepenne armocdeprnoro nasnenus. [IpuGopbr mis
' M3MEpEeHHs aTMOC(EPHOrO 1aBICHUS
[eiictBre XKUOKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BreiTamkuBaromas (apxuMenoBa) cuia. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3gyxomiaBanue




4.9

[TpakTudeckue paboTHI:

HccrnenoBannue 3aBHCHMOCTH Beca Tela B BoAE OT
o0béMa TMOrpyKEHHOM B JKUAKOCTh YacTU Tela.
OnpeneneHre BHITAIKMBAIONIEH CUJIbI, JEHCTBYIONIEH Ha
TEJO0,  IOrPYKEHHOE B  KUJKOCTD. IIposepka
HE3aBHCUMOCTH BBITATKUBAIOUIEN CHJIBL, JCUCTBYIOLIEH
Ha TEJIO B JKUJKOCTH, OT Macchl Tena. OIBITHL,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIICH
CWJIBI, IEHCTBYIOIIEH Ha TENO B >KUIKOCTH, OT 00BbEMa
MOrPYKEHHOW B >KUAKOCTh YacCTU TeJIA U OT IJIOTHOCTH
JKUJIKOCTH. KoncrpynpoBanue apeomeTpa WA
KOHCTPYMPOBAHME  JIONKM U ONpeleNeHue €€

Ipy30N0AbEMHOCTH

4.10

du3nyeckue SIBJICHUSA B Iprupoac: BIIMAHHUC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKHBOM OpraHu3M, IIJIaBaHHUEC

pBIO

411

TexHuueckue ycTpoHCTBa: COOOLIAIOIIUECS COCY/bI,
YCTPOWCTBO BOJONPOBOJA, THMJIPABIWYECKUN IIpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOW HAcoC,

apeomerp

PABOTA, MOITHOCTD, DHEPI'UA

51 Mexanudeckas padbora
52 Mexanudeckasi MOIIIHOCTh
£ 3 [IpocTele  MeXaHW3MBI: pblYar, OJOK, HAKJIOHHAA
' mI0ckocTh. [IpaBuiio paBHOBECHS phIyara
5.4 [IpumeHeHue paBUia paBHOBECHUS pbIdara K OJI0Ky
«3omoroe  mpaBwiao»  MexaHuku.  Koaddumument
5.5 MOJIE3HOTO JeCTBUS MEXaHU3MOB. [Tpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHas SHEPTUM TeJa, MOJHATOr0 Haa 3eMIIEN
5.7 Kunernueckas sneprus
Eg [Tonnass MexaHuyeckas SHeprus. 3aKOH HM3MEHEHHS U
' COXpaHEHUs MEXaHUYECKON YHEPTUun
5.9 [TpakTuyeckue paboThI:




#HH#Par###Onpenenenue paboOThl CWIBI TPEHHUS TNpU
pPaBHOMEPHOM JBM)KEHHUU Tejla [0 T'OpPU30HTaIbHOU
noBepxHocTu. MccnenoBanue yciaoBHIl paBHOBECHs
peruara. HMamepenwe KIIJ[ HakIOHHON TMJIOCKOCTH.

I/I3yquI/Ie 3dKOHa COXpaHCHUA MEXaHUYEeCKOH OHCPIrun

dusnyeckue SBICHUS B MPUPOJAE: phluard B Tele

5.10
YeloBeKa
TexHuueckue yCTpOICTBA: pblUar, TMOJABMXKHBIA H
511 HETOIBM)KHBIA OJIOKM, HAKJIOHHASI TUIOCKOCTh, MPOCTHIS
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI COJEePKAHUS
pasnena 3jIeMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE ~ TOJIOXKEHHSI  MOJIEKYJIIPHO-KUHETHYECKON
6.1 TEOpUHM CTPOEHHUS BemecTBa. Macca H  pa3smepsl
' Mojekyl.  ONbIThI, MOATBEPKAAIOIIME  OCHOBHBIE
MIOJIOKEHUST MOJIEKYIISIPHOKHHETHIECKOW TEOPHH
Mogaenu  TBEPAOro, IKUAKOTO H  Tra3o000pa3HOro
6.2 COCTOSIHMM BemecTBa. Kpucrammumdyeckue U amop(HbIE
Tena
OOBbsicHEeHHE CBOMCTB ra3oB, KUAKOCTEH W TBEPIBIX TeI
6 6.3 Ha OCHOBE IIOJOXKEHUU MOJICKYJISIPHOKHUHETHYECKOU
TEOpUU
6.4 CMauynBaHue U KalWUJISIPHBIE SIBICHUS
6.5 TenoBoe pacuinpeHue u cxatue
6.6 Temnepatypa. CBsi3b TeMIepaTypbl €O CKOPOCTHIO
' TETIOBOT'O IBYKCHUS YaCTHI
6.7 Buyrpennss sueprusi. CriocoObl H3MEHEHHsI BHYTPEHHEH
' SHEPruu: Terionepeaaya U CoBepiIeHue padoThl
6.8 Buner Termnonepenayn: TEIUIONPOBOJHOCTh, KOHBEKITHS,




U3Iy4CHHE

KomuuectBo TCIIJIOTHI. YaenbHas TEILIOEMKOCTD

6.9
BELIECTBA
TemsiooOMEH U TEIJIOBOE paBHOBECUE. Y paBHEHHUE
6.10
TEIUIOBOro OanaHca
6.11 [InaBneHue U OTBEpJCBaHUE KPUCTAININYECKNX BEIIECTB.
' VnenbHas TemioTa miaBiIeHUsS
[TapooOpa3zoBanue u  KoHAeHcauus. VcmapeHue.
6.12 Kunenue. VYpaenbHas  Temiota  mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEpPaTypbl KUIEHUS OT aTMOc(epHOro
JTaBJICHUS
6.13 BrnaxxnocTs BO3yxa
6.14 OHeprus TOIMBA. Y IeibHasl TEMI0Ta CTOPaHUs
[Mpunmner  pabotel  TeruoBbix apurarenein  KITJ[
6.15 TEIJIOBOrO JBUTraresis. TeIsoBple JBUTATENX MU 3alluTa
OKpY’KaroIlel cpeibl
3aKOH COXpaHEHUs U MPEBPALIEHUS SHEPTUU B TEIIOBBIX
6.16
nporeccax
[IpakTuueckue paboThI:
HHAPar###0nbITEl O OOHAPYXKEHUIO JIEWCTBHS CHJI
MOJIEKYJISIPHOTO IPUTSHKESHHUSL.
#HHHPar###0npITl MO BBIPAIIMBAHUIO  KPHCTAJIJIOB
IIOBaPEHHOW COJIM MJIM caxapa.
#HH#Par###OnbITE Mo  HaONIONEHWI0  TEILUIOBOIO
617 pacLIUpEeHUs Ta30B, KUJIKOCTEN U TBEPIBIX TEIL.

#H#Par###OnpeneneHre NaBleHUs BO3JyXa B OaJlsIOHE
HITTPHIIA.

H#HHAPar###O0nbITEI, TEMOHCTPUPYIONIUE 3aBUCHUMOCTH
JIaBJICHUs] BO3JyXa OT ero o0béMa M HarpeBaHUs WM
OXJTKICHHSL.

Hi#Par###1IpoBepka TUIOTE3bl JTUHEWHOW 3aBUCUMOCTH

JUTMHBI  CTOJIOMKA JKUJKOCTH B TEPMOMETPHUYECKOM




TpyOKe OT TEMIEPATypHI.

###Par###Habmonenue U3MEHEHUS BHYTpEHHEH
SHEPruu Teja B pe3yibTaTe Teruionepenayn M padoThl
BHEIIIHUX CHII.

###Par#t#llccnenoBanue sBIEHUS TeIUIOOOMEHa MpHU
CMEIIMBAHUH XOJOIHOW U TOPSIYEH BOJBI.
#H#Par###OnpenencHue KOJINYeCTBa TEIIOTHI,
MOJIYYCHHOT'O BOJIOM TPU TEIJI00OMEHE C HarpeThiM
METAJUTMYECKUM ITHITHHIPOM.

###Par#H#0Onpenenenue  yIenbHOM  TEMIOEMKOCTH
BEIIIECTBA.

#H#Par###ccnenopanue npoiecca ucrnapeHusl.
###Par###OnpeneneHre  OTHOCUTEIBHOM  BIIAXHOCTH
BO3/yXa.

#H##Par###Onpenenenre yneabHON TEIIOTH TUIABJICHHS

Jbaa.

6.18

Ousnyeckue SBICHHUS B MPUPOJAC: MOBEPXHOCTHOE
HATAKCHUC UM KAIMWJUJIAPHBIC SBJICHHUA B IPUPOIL,
KPUCTAJUTBI B Tpupojie, usnydenue ConHia, 3aMep3anue
BOJ0EMOB, MOPCKHE Opu3bI, 00pa30BaHUE POCHI, TYMaHa,

HNHCA, CHCTA.

6.19

TexHuueckue  yCTpPOWCTBA:  KalWUISPbl, MPUMEPHI
UCIIOJIb30BaHUSI KPUCTAJIOB, JKUJKOCTHBI TEPMOMETD,
JAaTYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPHI, ICHXPOMETp, MapoBas TypOuHa,

JBUTATEh BHYTPEHHETO CrOpaHHUsl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHU A

7.1 Dnektpuzarus Ten. [[Ba posa 3IeKTPUIECKUX 3apsioB
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH  KyioHa

7.2 (3aBUCUMOCTb CHJIbI B3aUMOJAEHCTBUS 3aPSKEHHBIX TENl OT
BEJIMYMHBI 3apsII0B U PACCTOSIHUS MEXKIY TEIaMH )

73 Dnekrpuyeckoe none. HanpspkEHHOCTD 3JIEKTPUUYECKOTo

nonsi. I[lpuHIMN cynepno3uuu 3JIEKTPUUECKUX TOoJeH




(Ha KaYECTBEHHOM ypPOBHE)

Hocurenu OJICKTPUYCCKUX  3apsd0B. aﬂeMeHTapHBIfI

7.4 anektpudeckuil 3apsa. Crpoenue atoma. [IpoBogHUKN 1
TUDIIEKTPUKU
7.5 3aKOH COXPaHEHHUS IJIEKTPUUYECKOTO 3apsia
- OJIEKTPUYECKU  TOK.  YCIOBUS  CYIIECTBOBAHUS
' AIEKTPUUECKOro ToKa. ICTOUHMKH MOCTOSTHHOT O TOKA
HetictBus 3JIEKTPUYECKOTO TOKa (TeroBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKHUI TOK B
JKUJKOCTSX U razax
- g Onektpuueckas uenb. Cuna Toka. ODJIEKTPUYECKOEe
' HaIpsHKEHUE
29 ConpotuBieHue MIPOBOJAHUKA. VYnenbHOe
' COIIPOTUBIICHUE BEILIECTBA
7.10 3akon Oma 15 ygacTka 1enu
[TocnenoBarenbHOe M NapajuIeIbHOE  COETUHEHHUE
7.11
MIPOBOIHUKOB
PaGota W MOIIHOCTH 3JIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
213 DNeKTpuUecKrue ey W MOTPEOUTENH SIEKTPHUSCKON
' sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocTossHHbIE MarHuThl. B3auMopelcTBUE MOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mone. MarHuTHoe moie 3eMiIu U €ro
7.15
3HaYEHHE IS )KU3HU Ha 3emiie
216 OmneiT Opcrena. MarHuTHOE 1OJI€ JIEKTPUYECKOTO TOKA.
' [IprMeHeHne HIeKTPOMAarHUTOB B TEXHHUKE
[leficTBe MarHMTHOrO MOJs HAa IMPOBOJHUK C TOKOM.
717 DJIeKTpOABUTATENIb MOCTOSSHHOTO TOKa. Mcronb3oBaHue
' AJIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOWMCTBAX W Ha
TpaHCHopTe
7.18 Oneiter @apages.  SIBieHHe  2IEKTPOMAarHUTHON




uHaykuuu. [Ipasuno Jlenna

DneKTporenepaTop. Crioco0sI MOJTy4EeHUS
7.19 AJIEKTPUYECKON SHEPIrUU. DJIEKTPOCTAHIINHT Ha

BO300HOBJISIEMBIX HCTOUHUKAX YHEPTHH

[TpakTryeckue paboThI:

OMNBITH 0 HAOMIOJCHHUIO SIIEKTPHU3AIUN TN HHIYKIIHCH

U TIPU COTIPUKOCHOBEHUU.

HccrnenoBanue JecTBUS DIIEKTPUYECKOrO TOJNS  Ha

MPOBOJHUKH U TUDJIEKTPUKU.

COopka u mpoBepka pabOThl 3JIEKTPUUECKOH IIenu

MIOCTOSTHHOT'O TOKA.

N3mepenue u peryimpoBaHme CUJIbI TOKA.

W3mepeHue u perynupoBaHue HAMPSHKCHHS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepes3

PE3UCTOp, OT CONMPOTHBIICHUSI PE3UCTOPA M HAIPSKEHUS

Ha pe3ucTope.

OMBITHI, JIEMOHCTPHUPYIOIIIHE 3aBHCUMOCTh

JJIEKTPUYECKOTO COMPOTUBIICHUSI TPOBOJHUKA OT €ro
7.20 JUTHBI, TITOMIAH TOTIEPEYHOr0 CEUCHHS U MaTepuarna.

[IpoBepka mpaBuUiia CIOXKEHHS] HANPSOHKEHUH MpU
MOCJIC/IOBATEIbHOM ~ COCIMHEHUHM JIByX PE3UCTOPOB.
ITpoBepka mpaBwiia Ui CHJIbI TOKA MPHU HapalIeIbHOM
COCIUHEHUH  pe3ucTtopoB.  OmpenencHue  pabOTHI
SJICKTPUYECKOTO TOKa, MAYIIETO 4Yepe3 PEe3ncCTop.
OrmnpeznernieHne  MOIIHOCTH  3JEKTPUYECKOTO  TOKa,
BBIJIEIIEMO Ha pe3uctope. MccnenoBanre 3aBUCUMOCTH
CHJIBI TOKAa, I/II[YH_ICFO qepes naMnquy, oT HaHpH)KeHI/ISI
Ha Hell. Onpenenenue KII/] narpesarens. MccnegoBanue
MArHuTHOI' O B3aI/IMOI[eI\/’ICTBI/I$I IIOCTOAHHBIX MArHHUTOB.
N3yyeHne MarHuTHOTO TOJISI TOCTOSTHHBIX MarHUTOB TPH
uxX oObenmMHEeHMM ©  pasjeneHud. MccnenoBaHue
JIEWCTBUSA DJIEKTPUUECKOr0 TOKA HA MAarHUTHYIO CTPENIKY.

OHLITLI, ACMOHCTpHUPYIOIIUEC 3aBUCHUMOCTb CHIJIbI




BSaHMOI[CﬁCTBHH KaTylIKu ¢ TOKOM U MariuTa OT CHJIbI
TOKa MW HAIIpPaBJICHHUA TOKa B KaTyIIKE. I/I3yqu1/Ie

JEUCTBUSL MarHUTHOI'O IIOJIS Ha MNpOBOAHUK C TOKOM.

Koncrpynposanue )51 HU3y4eHue paboThI
3JIEKTPOABUTATES. H3mepenue KITA
AJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OnbITbI o

HCCIICAOBAaHHUIO ABJICHUA SHGKTpOMaFHHTHOﬁ HHAYKOUU:
HCCICIOBAaHNEC W3MCHCHMI 3HAYCHUS H HaITpaBJICHUA

HHAYKOOUOHHOI'O TOKa

7.21

Ousnyeckue SBIEHUS B MPUPOJE: IJIEKTPUUYECKUE
SBIICHUS B  aTMocdepe, INEKTPHUUECTBO  >KMBBIX
OpraHU3MOB, MarHUTHOE TOJIe 3eMiid, JApei( TOIFOCoB,
POJIb MAarHUTHOI'O IIOJIA JIA )KU3HU Ha 3€‘MJI€, MOJIAPHOC

CHsIHUEC

7.22

TexHU4ecKrue yCTpONCTBA: JJIEKTPOCKOIN, aMIepMerp,
BOJITMETP, PEOCTaT, CYETUMK DICKTPUUYECKOH SHEpruw,
DIIEKTPOOCBETHTENBHBIE ~ MPHOOPBI,  HarpeBaTeIbHBIC
3JIEKTPONIPUOOPHI (mpumepsr), AJICKTPUYECKHUE
NPEIOXPAHUTENH, JJIEKTPOMArHUT, SJIEKTPOJBUTATEINb

IMMOCTOAHHOI'O TOKA, Tr€HEPATOP MOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kon snemenra [IpoBepsiemble 21€MEHTHI COAEPKAHUS
paszena
MEXAHUWYECKMUE ABJIEHUA
8.1 Mexannueckoe [JBUKEHME. MarepuanbHas — TOYKA.
' Cucrema orcuéra
9 8.2 OTHOCHUTENBHOCTh MEXaHUUECKOTO JIBHXKEHUS
8.3 PaBHOMEpHOE MTPsIMONMHEHHOE TBHKCHHE
###Par###HepaBHOMEpHOE MPSAMOIUHENHOE NBUKEHHE.
8.4 CpenHsss W  MrHOBEHHass CKOpOCTb Teja  IpH
HEpaBHOMEPHOM JIBUKEHUU




Yckopenue. PaBHOyCKOpEHHOE IIPSAMOJIMHEWHOE

8.5
JIBYKEHUE
8.6 #H#Par###CBo0oanoe nmageune. OnelTel [ anuies
#H##Par###PaBHOMEpHOE JBWKEHUE TIO OKPY>KHOCTH.
8.7 [Tepriog u yacrora oOpamenus. JluneitHas u yriosas
ckopocTH. LleHTpocTpeMuTenbHOe YyCKOpEeHUe
8.8 [TepBerii 3akon HproToHA
8.9 Bropoii 3akon HetoToHa
8.10 Tperuii 3axkon HeroToHa
8.11 HH#HPar###] [puHINTT CYTIEPIIO3UITNH CHUT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HPar##H#Cunia  TpeHus: cujla TPEHHUsl CKOJIbKEHUS,
813 CHJIa TPEHHUS TIOKOSI, IPYTUE BUIBI TPEHUS
8.14 #HPar##H#Cuia TsDKeCTH M 3aKOH ~ BCEMHPHOTO
' TATOTEHUS. Y CKOpEeHHE CBOOOIHOrO MaJAeHUs
IBuxenne  mnaner  Bokpyr  Connna.  IlepBas
815 KOCMHYecKast CKOpocTb. HeBecoMOCTh U neperpy3ku
PaBHOBecue MaTepranbHON TOUYKH. AOCOIOTHO TBEPIOE
8.16 oo
#H##Par###PaBHoBecue TBEPAOro Tela C 3aKPEIIEHHOU
847 ochl0 BpanieHus. MomeHT cuibl. LleHTp Tsbkectn
8.18 Nmnynsc tena. 3menenne umnyinbca. UMmynsc cuitsl
8.19 3aKOH COXpaHEHUs! UMITYJIbCa
8.20 H#HHAHPar###PeakTUBHOE IBUKEHUE
8.21 Mexanuyeckasi paboTa ¥ MOIIIHOCTh
PaGora cun TskecTH, ymnpyroctd, TpeHus. CBs3b
822 SHEPruu U paboThI
[loreHnmanbHass dHEprus Teia, MOAHATOrO  Hax
8.23 MIOBEPXHOCTHIO 3eMIIU
8.24 [ToreHunanbpHast SHEPTUs CKATON NPY>KUHBI
#HH##Par###Kunernueckas  sHeprusa.  Teopema o
825 KUHETHYECKON SHEpPTruu
8.26 #H##Par####3akoH coxpaHEeHUS MEXaHUYECKON YHEPTUH




8.27

[IpakTuyeckue paboTHI:

Omnpenenenrue cpeaHel CKOPOCTH CKOJIBKEHHUsS Opycka
WIM JBW)KCHUS IIAapUKa MO0 HAKIOHHOH TUTOCKOCTH.
OmnpeneneHne yCKOpeHUs Tela MpU PaBHOYCKOPECHHOM
JIBM>KEHUH 110 HAaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BpPEMEHH NpU
PaBHOYCKOPEHHOM JBIMKEHUH 03 Ha4aJIbHOW CKOPOCTH.
IIpoBepka rumoTe3pl: €cClIu MPU PaBHOYCKOPEHHOM
JBMDKEHUHM 0e3 HadaJbHOW CKOPOCTH IYTH OTHOCSATCS
Kak psJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHHSI CKOJIbXKEHHUS
OT CHJIBI HOpMaJbHOro JamieHus. OmnpeneneHue
ko3 dunuenta TpeHus ckonpxeHus. OnpeneneHue
KECTKOCTU TMpyxkuHbL. OmnpeneneHue padOThl CHIIbI
TPEHUs IIpU PABHOMEPHOM JBMJKEHMM Te€la 110
TOpPU30HTAIBHOM mNoBepXxHOCTH. Ompenenenue padOThI
CHJIBl  YOpYrocTd  INpH  mHogbéMe  TIpy3a ¢
WCTIOJNB30BAaHNEM  HETOJABIDKHOTO W TOABHIKHOTO

OJIOKOB

8.28

@u3nYEeCKHe SBJICHUS B MPUPOJEC: MPUIIUBBI U OTJIVBBI,
nBr>keHue TiaHeT COJHEYHOM CHUCTEMBI, PEAKTHBHOE

JABUKCHUC JKHMBbIX OPraHU3MOB

8.29

TexHuueckue  yCTpOMCTBA:  CHUJOMETP, JATYUKH

MOJIO’KEHUSI, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUYEC

KHME KOJIEBAHUA 1 BOJIHbI

9.1

KonebarenbHoe JABHIKCHUC. OcHOBHBIC XapaKTCPUCTUKU

KoJIeOaHui: IepHO/, YacTOTa, aMIUIUTY/ 1A

9.2

Maremarnuyeckuit 51 IIPY>KUHHBIN MasTHUKH.

[IpeBpaieHne sHeprUn MU KOIeOATEIILHOM JIBHKEHUN

9.3

3aryxatomue KoneOaHus. BbIHYXIeHHbIE KoleOaHUs.

Pezonanc

9.4

Mexaandeckne BoJHBI. CBOHCTBAa MEXaHHYSCKHX BOJIH.

HpOI[OJIBHLIe " TOHNCPCHYHBIC BOJIHBI. I[J'II/IHa BOJIHbBI U

CKOPOCTh €€ pactpocTpaHeHusi. MexaHn4eCcKHue BOJIHBI B




TBépI[OM TCIC, CEeMCMUYECKIE BOJIHBI

9.5 3ByK. 'poMKOCTh U BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 NudpazByk u ynbTpasByk
[IpakTudeckue pabOTHI:
Omnpenenenue 4acToThl M Hepuoja  KoiebaHuid
MaTeMaTHYECKOTO MasITHHKA.
Omnpenenenre YacTOTBI W TepuoAa  KoJieOaHMMA
MPYKUHHOT'O MasiTHUKA
97 HccnenoBanrie  3aBUCUMOCTH  Tepuoia  KoyeOaHU
' MOJBENIICHHOT0 K HHUTH Tpy3a OT JJIMHBI HHTH.
HccnenoBanne 3aBHCUMOCTH  Tepuoia  KoseOaHuit
NPYKUHHOTO MasTHHKAa OT Macchl rpy3a. lIpoBepka
HE3aBUCHMOCTH nepuoaa KoneOaHui rpysa,
MOJIBEIIICHHOT'O0 K HHUTH, OT MAacChl Tpy3a U KECTKOCTH
NpyKuHbBI. MI3Mepenne yckopeHusi CBOOOTHOTO MaAcHUs
dusndeckue SBICHUS B MPHUPOJE: BOCIPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJICTPSICEHUE, CEUCMHYECKHE BOJIHEI,
IIYHaMH, X0
9.9 TexHu4eckre yCTpOMCTBA: DXOJOT, HCIOIb30BAHUE

yIIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

3HeKTpOMaFHI/ITHOC IT0JIC. BHCKTPOMaFHI/ITHBIe BOJIHBI.

104 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2 [Ikana 37€KTPOMarHUTHBIX BOJIH

10.3 DJIeKTpoMarHuTHas npupoga cBera. CKOpPOCTh CBeTa.

' BosnHOBBIE CBOICTBA CBETa

[IpakTuueckue pabOThI:

104 N3yuenne CBOWCTB  DJIEKTPOMArHUTHBIX BOJH C
MTOMOIIbI0 MOOMJIBHOTO TenedoHa
Oduznyeckre SBJICHHUS B MPUPOAE: OUOIOTHYECKOe

10.5 JeiicTBHE BUUMOTO, yIbTPaQHOIETOBOrO u
PEHTI€HOBCKOI'O U3JIy4EHU I

10.6 Texuuueckue yCTpOiicTBa: UCIIOJIb30BaHUE

OJICKTPOMArHUTHBIX BOJIH JJISA COTOBOM CBSI3H




11

CBETOBbBIE ABJIEHUA

11.1 JlyueBas mojnensb cBeTa. MicTounuku cBeta
11.2 [IpssMonMHEHOE pacIpOCTpaHEHUE CBETA
113 OTtpaxenue csera. [lmockoe 3epkano. 3aKOH OTpaskeHUs
' cBeTa
114 [Ipenomnenue cBera. 3akoH MPETOMIICHUS CBETa.
' [TonHOE BHYTpeHHEe OTpakeHHE CBETa
11.5 JInnza. Xop my4el B IMH3e
116 OnTuueckas cucreMa QoroanmnapaTa, MUKPOCKONA H
' Tesneckorna
117 I'maz kak onruuyeckas cucrema. bian3opykocts
' JaIbHO30PKOCTh
118 Pasnoxenue Oenoro ceera B cnektp. OneiTel HploTOHA.
' CrnoxeHue CrieKTpajabHBIX I[BETOB. Jlucnepcus ceera
[IpakTuyeckue paboOTHI:
#H##Par#H##lccnenoBanue 3aBUCUMOCTH yriia
OTpa’KE€HHUS CBETOBOIO JIy4a OT yIJia MaJeHHUs.
###Par##13yuene  XapakTepUCTHK  HU300paKeHUs
IpeaMeTa B IIIOCKOM 3epKajie.
#H##Par#H##lccnenoBanue 3aBUCUMOCTH yriia
MPEeJIOMJICHUSI CBETOBOrO Jiyya OT yrjla MajeHus Ha
119 TpaHUIE «BO3YX — CTEKIIO».
' ##HPar##H#lonyuenne  M300paXEeHUH C  MOMOIIBIO
COOUMpAFOIIEH JIMH3BI.
#H##Par###Onpeneneane (HOKYCHOrO pacCTOSHUS |
ONITUYECKON CUIIBI COOMPAIOIIIEH JINH3BI.
#HHPar##H#OnbITEl 110 pa3nokeHuro Oeloro cBeTa B
CTIEKTP.
H#HHHPar###ONBITEI IO BOCHPHUATHIO IIBETA IMPEIMETOB
P UX HAOJIOJICHUH Yepe3 IBETOBbIEC (DUIBTPHI
dwusnueckue sABICHUS B mpupoxe: 3arMeHust ComHIa u
11.10 JlyHBI, 1IBETa TEJ, ONTHYECKUE SBICHUS B armocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texanueckue YCTpOMCTBA: OYKH, MIePUCKOTI,




(I)OTOaHHapaT, OINITHYCCKHUEC CBCTOBO/bI

12

KBAHTOBBGIE SABJIEHUA
121 OmnbiTel Pezepdopna m maHeTapHas MOJENb aTOMA.
' Mogens aToma bopa
192 Hcenyckanue M NOIIOLIEHHE CcBeTa aToMOM. KBaHTHI
' JInHenyaThIe CIIEKTPhI
12.3 PagnoaxtuBHOCTh. Anb(a, OeTa- u raMma-u3mTydeHHs
194 Crpoenne aromMHoro sapa. Hykimonnas wmoxens
' aTOMHOT 0 siipa. M3oTonsl
125 PagnoaktuBHbie mnpeBpanieHus. [lepuon momypacmana
' aTOMHBIX S7€p
126 SnepHbie peaknuu. 3aKOHbI COXPAHEHUS 3apsAI0BOTO U
' MacCOBOI'0 YUCEIl
12.7 DHeprus CBsI3U aTOMHBIX sijiep. CBsI3b Macchl U DHEPTUU
128 Peaknuu cunresa u neneHus saep. MICTOYHUKY SHEPTUU
' ComHiia 1 3B€31
12.9 Snepnas osHepretuka. JleMcTBHME  pagUMOaKTHUBHBIX
' M3JIy4EHUH Ha )KUBbIE OpraHU3MBI
[IpakTruyeckue paboThI:
HaGnronenue CIUIOIIHBIX W JUHEWYAThIX CIIEKTPOB
1210 U3ITy4EHHUS.
HccnenoBanue TPEKOB: U3MEPEHUE SHEPIUU YACTHUIIbI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paanoakTuBHOro hoHa
@dusnueckre SBJICHUS B NPUPOAE: €CTECTBEHHBIN
paaroaKTUBHBII ¢on, KOCMHYECKHE Iy4H,
12.11 paaMOaKTUBHOE W3JIYYEHUE NPUPOIHBIX MHUHEPAJIOB,
JEUCTBUE PANMOAKTUBHBIX HW3JIYYEHUM Ha OpraHu3M
YyeJloBeKa
1212 TexHnueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/I,Z[yaJ'IBHHﬁ JO3UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOT' O OBIIIET'O OBPA3OBAHUSI

Kon
MPOBEPSIEMOT0
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaHNS K NPeAMETHBIM pe3ybTaTaM
0a30BOTr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTeIbHOI
NpOrpaMMbl OCHOBHOI0 0011ero oopasoanust Ha ocHoBe PI'OC

[Torumanue pomu  PU3MKK B HAYYHOM  KapTUHE  MHUPa;
c(hOpMUPOBAHHOCTHh 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOI CBS3H
U TI03HABAEMOCTH SIBJICHUH NPUPOABI, O POJIM IKCIHEPUMEHTa B
¢usuke, o cucremooOpasymomeil pomu (UMKA B pa3BUTHH
€CTECTBEHHBIX HayK, TEXHHUKM M TEXHOJOrui, 00 3BOIIOLUU
busznyecKkux 3HAHUN U UX POJU B ILIETIOCTHOM €CTeCTBEHHOHAYYHOMH
KapTHHE MHpa, O BKIAJE€ POCCHMCKMX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B Pa3BUTHE HAYKH, OOBSCHEHHE IMPOLECCOB OKPYKAIOIIETO

MHpPa, pa3BUTHC TEXHUKU U TEXHOIOT I

3HaHUs O BUJAX Marepuu (BELIECTBO M IOJE), O JBMXKEHUM KaK
croco0e CyIlecTBOBaHUsI MaTeprr, 00 aTOMHO-MOJIEKYIISIPHON TeOpUH
CTpPOCHHS BeIeCTBa, O (U3UYECKOM CYHIIHOCTH SIBJICHHH MHPUPOIBI
(MEXaHUYECKUX, TEIJIOBbIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHHUE pa3inyaTh SBJICHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOUCTB U
Ha OCHOBE ONBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NUYECKOE SBJICHUE;
YMEHHE pPaclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NUYECKUX SBICHUMN
B OKpYXalollleM MHpe, BBIAEISAS HX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKn)

Bnagenve ocHOBaMM TOHSTHMHOTO ammapaTa W CHMBOJIHYECKOIO
s3bIKa (PU3UKK W UCTONB30BAaHUE WX Ui PElICHUs YueOHBIX 3ajad;
YMEHHE XapaKTEepPH30BaTh CBOWCTBA Tel, (U3NYCCKUEC SIBICHUS U

MPOIIECCHI, UCTIONB3YS (PyHTaMEHTATbHBIE H SMITUPUUECKHUE 3aKOHBI

YMeHHe OnuChIBaTh HU3Y4YCHHBIC CBOICTBaA TEII U (1)I/I3I/I‘-I€CKI/IC SBJICHHUA,

UCIIOJNIb3Ys (PU3HUECKHUE BEITMUUHBI

BnageHue ocHOBaMHM METOJOB HAy4YHOTO TIO3HaHUS C y4ETOM
coOmro/IeHus TpaBuil O€30MacHOro Tpyaa: HaOmoAeHUuEe (GU3HIECKIX
SIBJICHUI:

YMCHHUEC CaMOCTOSATCIBHO CO6I/IpaTL IKCIICPUMCHTAJIbHYHO YCTAHOBKY




U3 JTaHHOTrO Habopa 00OpynoBaHMs MO WHCTPYKIMH, ONUCHIBATh XOJ
OIIBITA M 3aMKCHIBATH €TO PE3YJIbTATHI, (HOPMYIHPOBATH BBIBOMBI;
MIPOBEJICHHE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETMUMH:
yYMEHUE IUIaHUPOBAaTh M3MEPEHMs, CaMOCTOSATEIBHO COOUpaTh
JKCIICPUMEHTAIIBHYK0  YCTAHOBKY II0 HMHCTPYKLMH, BBIYHUCIATH
3HAQUYECHHUE BEIMYMHBI U AHAIM3UPOBATH IIOJYYEHHBIE PE3YJIbTATHI C
Y4€TOM 33IaHHOM NOTPELIHOCTU PE3YJIBTATOB NU3MEPEHU;
IIPOBEJCHUE  HECJIOXHBIX  OKCIEPUMEHTAJIBHBIX  MCCIEAOBAaHUN;
CaMOCTOSITENILHO ~ COOMpPAaTh  AKCIEPUMEHTAIBHYIO YCTaHOBKY U
IIPOBOJUTH  MCCIENOBAHME IO  UHCTPYKUUHU,  IPEIACTABIATH
MOJTy4YEHHbIE 3aBUCUMOCTH (U3NYECKUX BEJIWYUH B BUJE TaOIHI] U
rpaMKoOB, yUYUTHIBATh NOTPEUIHOCTH, A€IaTh BBIBOJbI IO pE3yIbTaTaM

HUCCICOOBaHUA

[ToHnmaHue  XapakTepHBIX  CBOWCTB  (PU3MYECKUX  Mojesen
(MaTepuasibHas TOYKa, aOCOMIOTHO TBEPAOE TENO, MOJAEIH CTPOCHHUS
ra3oB, >KMJIKOCTEM W TBEpABIX TeEJ, IJIAHETapHAs MOJAEIb aToMa,
HYKJIOHHasi MOJIENIb aTOMHOIrO $i/jpa) U yMEHHME NPUMEHATh UX AJs

00BsICHEHHS (PU3UIECKUX MPOIIECCOB

YMmeHue oOBSCHATH (PU3UYECKUE MPOLIECChl U CBOMCTBA TEl, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMil IPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IIPUYMHHO-CICACTBEHHBIC CBA3U U
CTPOUTH OOBSCHEHHE C OMOPOIl HAa M3yYEHHbIE CBOWCTBA (PU3UUECKUX

SIBIICHUH, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJCIN

YMeHue pemarth pacu€THbie 3amauu (Ha Oa3e 2 — 3 ypaBHEHUH),
UCIIONB3YSl 3aKOHBI U (OpMyIbl, CBsI3BIBAIONIME (DU3MYECKUE
BEJIMYMHBI, B YACTHOCTH, 3aIMCHIBATh KPAaTKOE YCIOBUE 3a7ayH,
BBISIBJISITH HEJOCTAIOIIME JaHHbIE, BBHIOMpPATh 3aKOHBI U (HOPMYIIbI,
HEOOXOJUMBbIe IS €€ pEeIIeHUs, UCIIOb30BaTh CIIPAaBOYHBIC JaHHBIE,
MPOBOJUTh PAacu€Tbl M OLEHUBATh PEATUCTUYHOCTb IOTYYEHHOTO
3Ha4YeHUS (PM3MYCCKOW BEIIMYUHBI, YMEHUE ONPEICNISITh Pa3MEPHOCTh

(bu3nYecKoi BETNYNHBI, OTYYEHHON MpU PEelIeHUH 3a1a4u

YMeHHe XapakTepu3OoBaTh IPUHLMIBI  JACUCTBUS TEXHUYECKUX
YCTPOUCTB, B TOM 4HCIE OBITOBBIX NPUOOPOB, M MPOMBIIUIEHHBIX
TEXHOJIOTMYECKUX IPOLIECCOB IO UX ONMMCAHUIO, UCIIONb3Ysl 3HAHUSA O

CBOMCTBaxX (bI/I3I/I‘-IeCKI/IX SBJICHUH U HGO6XO,Z[I/IMBIC (I)I/I3I/IIICCKI/IG




3dKOHOMCPHOCTHU

10

VMeHHe UCIONb30BaTh 3HAHUS O (U3NYECKUX SBICHUSAX B
NOBCETHEBHOW JKM3HM Uil oOecriedeHus Oe30MacHOCTH  TpU
oOpamieHnn ¢ OBITOBBIMH ~ TpUOOpaMH U TEXHHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbSI W  COONIONEHUS HOPM
HKOJIOTMYECKOr0 IIOBEJCHUS B OKpYXKaloIleH cpene; MOHWMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTH)KEHUH (HU3MKH M TEXHOJIOTHH

JIg palfliOHAJIbBHOT'O MPpHUPOAO0ITOJIB30BaAHUS

11

OnpIT TOMCKa, MpeoOpa3oBaHUS M TMPEJICTaBICHHS HWH(OpMauu
(bU3MYECKOTr0 COJIep)KaHUSI C HCIONB30BaHUEM HH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUI; YMEHUE OLIEHUBATh JOCTOBEPHOCTH
MOJIy4YeHHOW WH(GOpMAIlMd HAa OCHOBE HMEIONIUXCS 3HAHUU W
JIOTIOJTHUTENBHBIX ~ HWCTOYHMKOB; YMEHHE  HCIOJIb30BATh  MpPHU
BHITIOJTHEHUH y4YeOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JUTEpaTypy
(U3HYECKOTO CONIEpKaHUs, CIIPABOYHBIC MATEPUANIBI, PECYPCHl CETH
WNntepuer; BrnageHue 0a30BbIMH ~ HaBBIKAMH  TIpeoOpa3oBaHUS
uH(popManuu M3 OJHOM 3HAKOBOM CHCTEMBbI B JPYryl0; yMEHUE
CO3/1aBaTb COOCTBEHHbIE MHUCHMEHHBIE W YCTHBIE COOOIIEHHUS Ha

OCHOBE MH(OPMAITUHU U3 HECKOTbKUX UCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 MEXAHUWYECKMUE ABJIEHUA
11 Mexannueckoe JBukeHHe. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTENBHOCTD ABHIKEHHUS
PaBHOMepHOE U HepaBHOMepHOe JBHkeHHe. CpenHss ckopocTs. Popmyna Jyis
1.2 BBIUUCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE mpsMonMHENHOE JBUYKEHUE. 3aBUCUMOCTb KOOPAUHATHI T€la OT
BpPEMEHHU B CJIy4yae paBHOMEPHOI'O MPSIMOJIMHEHHOIO JABMIKEHUS:
13 (1) =x,+vt
I'paduky 3aBUCUMOCTH OT BPEMEHH ISl MPOCKIUU CKOPOCTH, IPOEKIUU
NepeMelleHus, IyTH, KOOpPAMHAThl IIPU PABHOMEPHOM IPSIMOJIMHEHHOM
JIBYKEHUH
3aBUCHUMOCTh KOOpDJMHATHl T€la OT BPEMEHU B CIIydae PaBHOYCKOPEHHOIO
HPSAMOJIMHEHHOT O JBY)KEHUS:
3
S =vg # i+ ay = ;
2
@opmynbl UId NMPOECKIUU MEPEMEIICHUs, MPOEKIHH CKOPOCTH W HPOEKLUHU
YCKOPEHUs IIPU PaBHOYCKOPEHHOM IPSIMOJIMHEIHOM JABHKEHHUH:
2
1.4 5.() =0y, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBUCUMOCTH OT BpPEMEHM JUIsI TPOCKIUH YCKOPEHHs, MPOEKIHUU
CKOpOCTH, MPOEKIUH MepeMelIeHUsl, KOOPAMHATHI MpPU PABHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBUKEHUU
CBobomHoe mageHue. OOpMyIIbl, ONKMCHIBAIOIINE CBOOOJHOE ITaJeHHE Tela I10
1.5 BEPTUKAIM (JABM)KEHHE Tella BHHU3 WMJIM BBEPX OTHOCUTENIBHO IOBEPXHOCTH

3emnu). ['paduku 3aBUCMMOCTH OT BpEMEHH [JIsl TMPOEKIUU YCKOPEHHS,




OpOCKIUMU CKOPOCTH H KOOpJAWUHATBI IIpHU CB060I[HOM nmagaCHun TEjIa II0

BEPTHUKAIIN

CKOpoCTh pPaBHOMEpPHOTO JBIKGHHUS Teja 10 OKPYXKHOCTH. HampaBienue
CKOpPOCTH.

@opmynia g BBIYUCIEHUS CKOPOCTH 4YEpe3 PaguyC OKPYKHOCTH W TEPHUOJ

oOparieHus:
2nR
L=
T

HenTpocTpeMurtenbHoe yckopeHue. HampaBieHue NIEHTPOCTPEMUTEIBHOIO

1.6 yckoperus. @opmyiia Uil BBIYACIECHUS YCKOPEHUS
2
a. — v
=R
®dopmyina, cBA3bIBAIOIIAs IEPUOJ U YACTOTY OOpalleHus:
V= 1
T
Macca. IInornocts Benjectsa. @opMyina sl BBIYMCICHUS TUIOTHOCTH
_m
1.7 V
1.8 Cuna — BekropHas ¢uznueckas BeanurHa. CioxeHue cui
1.9 SIBnenue nnepuuu. Ilepseiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
ConanpaBiaeHHOCTb BEKTOpa YCKOPEHUS Tella U BEKTOpa CHUJIbL, JeHCTBYIOIIEH Ha
TEJO
Bzaumoneiictue tein. Tperunii 3akoH HeroToHa:
1.11 F p _P-l—}E
112 TpeHnne nokost U TpeHue CKobkeHns. @opMyiia 171 BBIYACIECHUS MOIYJISL CHIIBI

TPEHUSA CKOJIbXCHUS:




F_=u-N

1.13

Hedopmarus tenma. Ynpyrue u Heynpyrue aedopmanuu. 3akoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TSITOTCHUE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

my -1,
F=g L1 _2%
R
Cuta TshkecTH. Y CKOpeHHE CBOOOHOTO TaICHHUS.
dopmyra sl BBIYUCIIEHUS CUIIBI TSDKECTH BONIM3H MOBepXHOCTH 3emiu: F = mg.
JBmxenne muanet Bokpyr Connna. [lepBas kocMuyeckas CKOpOCTb.

HesecomocTs u neperpys3ku

1.15

NMnynec Tena — BeKkTopHas pu3ndeckas BEIUYUHA.
=m0

Nmnynbe cucremsl Ten. M3menenune umiynbsca. UMITynbe cuiisl

1.16

3akoH COXPAHCHUS UMITYJIbCa IJIA 3aMKHYTOﬁ CHUCTCMBI TCII:
D=0, i, U, =const

PeakTtuBHOE IBMKEHNE

1.17

Mexannueckasi pabora. opmyrna [ist BBIYUCIEHUS paOOThI CUIIBI:

A=F5ooscx

MexaHn4deckas MOITHOCTb:

=24
I

1.18

Kunernueckas u IMOTCHLIWAaJIbHAA SHCPIrus. d)opMyna JJIs1 BBIYUCIICHU S

KUHETHYCCKOU OQHCPIUun:

HE)E
Ey ="

TeopeMa o kuHeTHuecKOM dHEprun. GopmMyra 1 BBIYUCICHUS [IOTEHIUAIBHON




OHCPIruM TCJjia, NOAHATOIr O

Hax 3eMIIEH:

E,=mgh

MexaHudeckasi SHEPTHsi:

E=E;.+E 2
1.19 .
3aKOoH COXpaHEHUsI MEXaHUYECKOM sHeprun. @opmyiia Juist 3aKOHA COXPAaHEHUS
MEXaHUYECKOM SHEPTUU B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpareHne MEXaHMYECKOW YHEPTHH MPU HATMYUH CUJTBI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHUKHU.
Peruar. Momenrt cumbr: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[MonBukHbIi 1 HenoaBMKHBINA 0510KU. KII/I mpocThIX MeXxaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOro TENA.
dopMyita U1l BBIYMCICHUS TaBIECHUs TBEPIOrO Tea:
p= F
5
191 JaBnenue raza. ATMOcepHOE TaBICHHE.
IM'mapocrarnyueckoe naBiieHUe BHYTPH KUIKOCTH.
dopmyna Il BBIYMCICHUS AaBJICHUS BHYTPH KUIKOCTH:
P=pgh+p,
1.22 3axoH ITackans. ['uppaBnuueckuii mpecc
3akon Apxumena. Dopmyna a8 OOpEeACTICHUS BbITAJKUBAIOIIEH CHIIBI,
JEHCTBYIOLIEH Ha TeJO, MOrPyKEHHOE B KUAKOCTb MM Ta3:
1.23

F_jlm_ =pgV

VYcaoBue nnaBanus tena. [InaBanue CYIO0B M BO3QYXOILJIaBaHUEC




1.24

MexaHn4ecKre KOJIeOaHus. AMHJ’II/ITYJIB., nepuoa M 4Yacrora KoJIeOaHMIA.

®opmyna, cBA3bIBaOLIAs YACTOTY U MEPUOA KOICOaHMI:

1.25

MaremaTuueckuii W TPYKUHHBIM MaaTHUKH. [IpeBpamienue sHepruv mpu

KoJIe0aTEIbHOM JABUXKCHUH

1.26

3aryxaromue Konebanus. BeinyxaeHHble Konebanus. Pezonanc

1.27

Mexanndeckue BOJNHBI. [IpomonbHble M TONepeyHble BOJHBI. [[nMHA BOJHBI U

CKOPOCTh PACPOCTPAHECHUS BOJHBI:

h=v-T

1.28

3Byk. ['poMKOCTh M BbICOTa 3ByKa. OTpakeHUE 3BYKOBOH BOJHBI HAa T'PAHUIIE

nByx cpell. MHdpa3Byk U yabTpa3ByK

1.29

Ipakmuyeckue pabomol

W3mepenue cpenHedl INIOTHOCTH BELIECTBA; apXUMENOBOM CHUIIBI; JKECTKOCTH
NPYXUHBL, KOA((UIIMEHTAa TPEHUSI CKOJIBXKEHHUS; pAaOOTHl CHIIBI TPEHUS, CHIIBI
YOPYrOCTH; CPEIHEH CKOPOCTH JBMKEHHUS OpycKa MO HAKJIOHHOW TUIOCKOCTH;
yCKOpeHusi Opycka NpH JABMKCHMM 110 HAKIOHHOM IUIOCKOCTH; YacTOTBl M
nepuoja KojgeOaHMH MaTeMaTHMYeCKOro MasTHUKA; 4YacTOTbl M Iepuoja
KoJIeOaHUH MPYKMHHOTO MasiTHUKA; MOMEHTA CHJIBI, JCUCTBYIOLIETO Ha phlyar;
paboThl CWJIBI YHOPYrOoCTH NpU NOABEME Ipy3a C IOMOIIBIO HEMOJBHKHOTO
0110Ka; pabOThI CUJIBI YIPYTrOCTU IPU MOABEME Ipy3a C MOMOIIBIO MOJBUKHOTO
OoKa.

HccnenoBanue 3aBUCUMOCTH apXMMEAOBOM CHJIBI OT 00BbEMa MOTrpyKEHHON
YacTH TeJla M OT IJIOTHOCTH KUAKOCTH; HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MacChl TEJIA; CUJIBI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO JABJICHUS U OT
poZia MOBEPXHOCTH; CHJIbl YIPYTOCTH, BO3HHUKAIOIIEW B NPYKUHE, OT CTEIECHU
nedopManuu MpyXUHBL; YCKOpeHUsl Opycka OT yrila HakJOHa HaIpaBiIsAroOIIeH;
nepuoaa (4acToThl) KojeOaHU HUTSHOTO MasiTHUKA OT JJMHBI HUTH; NEpUoAa
KOJIEOaHUH MPY)KUHHOI'O MAasTHUKA OT MAacChl I'py3a U KECTKOCTHU MNPYKUHBI;
UCCIIeIOBaHUE HE3aBHCHMOCTH IE€pHOAa KOJNeOaHWNH HMUTSHOIO MAasTHUKA OT

MacCcChI I'pys3a. HpOBepKa YCJIOBUA paBHOBECHUA pblyara

1.30

Qusuueckue s6NeHUs 8 Npupoode: TPUMEPHl IBUKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMU B KUBOM U HEKUBOM MPUPOJIE, ACHCTBUE CUIIBI TPEHUS B IPUPOJE U

TCXHUKC, MNPUWIHWBbBI W OTJHMBBI, JABWKXCHHUC IUIAHCT Connaeunoi CHUCTCMBI,




PEaKTUBHOE IBUKCHME JKUBBIX OPTaHU3MOB, PblYaru B TEJIC YEJIOBEKA, BIUSIHUE
aTMOC(EepHOTr0 JIABJICHUS HA >KUBOW OpraHM3M, IUIaBaHHE PbIO, BOCIPUATHE

3BYKOB JXUBOTHBIMHU, 3€MJICTPSACCHUC, CEMCMHUYECKHE BOJIHBI, HYHaAMH, 3X0O

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, AATYUKU TIOJIOKCHUA, PACCTOSAHUA U
YCKOPCHUA, AUHAMOMETpP, MNOAIMIMIIHWUKH, PaKCThI, pblyar, HOI{BH)KHBIﬁ n

HGHOI[BH}I(HLIﬁ 6J'IOKI/I, HAKJIOHHAas IIJIOCKOCTb, IPOCTBIC MCXAaHU3MBI B 6BITy,

L3l COOOIIAIONINECS] COCYMbI, YCTPONMCTBO BOJOMPOBOJA, THIPABIMYECKUN Mpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
WCIIONIb30BaHUE YIIbTPa3ByKa B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJOXEHHUS  MOJIEKYJISPHO-KMHETUYECKOM TEOpUU  CTPOCHHS

2.1 BelecTBa. Mojenu TBEPOro, KUIKOrO U Ta3000pa3HOro COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdHbie Tena

25 JIBuxenne dyactuil BemiectBa. CBA3b CKOPOCTH JBMJKEHHS YacTUI[ C

' Temnepatypoil. bpoyHoBckoe nBmkenue, mupdysus

2.3 CMaunBaHuE U KaWUISIPHBIC SIBICHUS

2.4 TemoBoe pacmupeHue u cxaTue

2.5 TemnoBoe paBHOBECHE

26 Buyrtpennsas sHeprus. Pabora u Temuionepenadya Kak CHOCOOBI HW3MEHEHUS

' BHYTpEHHEH dHEeprun

2.7 Bune! Tenonepenaun: TeMIONPOBOAHOCTh, KOHBEKIIUS, U3TyUCHHE
HarpeBanue wu oxnaxnaenue Ten. KoaumdecTBO  TEmIOTHL. Y AelbHAs
TETIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHUs SHEPruu B TEIUIOBBIX Ipoleccax. YpPaBHEHUE TEIIOBOIO
Oananca:

2.9

QO +0, +..=0
Ucnapenne u koHueHcanus. M3MeHeHWe BHYTPEHHEH SHEpPrud B MpOLECCe
210 ucmapeHus W KoHAeHcanuu. KuneHue IKUIKOCTH. YJelbHas TerioTa
' napoo6OpazoBanus: L = Q/m
211 BrnaxxHocTh BO3yxa




2.12

[InaBnenne wu kpuctasumszauus. VI3MEHEHME BHYTPEHHEH DSHEPrUM IpHU

IUIaBJICHUHW U KPUCTAJUIU3AllH. yIIeJIBHaSI TCIJIOTA IIJIaBJICHHUA:

,_0

m

2.13

BryTpeHHs dHEeprus CropaHus TOILIMBA. Y IEbHAs TEIJI0TAa CTOPAHUS TOILIIUBA:

q=0Q/m

2.14

[Tpunnmne! padots! TermnoBbx AsuraTenei. KII1JI remmoBoro npurarens

2.15

IIpaxmuueckue pabomol

N3mepenue yaenpHOM TEIIOEMKOCTH METaNIMYECKOro LMIUHAPA; KOJIWYeCcTBa
TEIUIOTHI, TMOJYyYEHHOrO0 BOJOW KOMHATHOM TeMIepaTrypbl (QUKCHpOBAHHOU
Macchl, B KOTOPYIO OIYIIEH HAarpeTblidi IWIMHIAP; KOJWYECTBA TEIUIOTHI,
OTJIaHHOT'O HAarpeThiM HUJIUHIPOM, IOCJIE OMYCKAaHUS €ro B BOJY KOMHATHOM
TEMIIepaTyphbl; OTHOCHUTEIHHOM BIAXHOCTH BO3JyXa; YJEIbHONH TEIUIOTHI
wiaBieHus Jnbaa. McciemoBaHue W3MEHEHUsT TEMIIEpaTypbl BOJBI  IIPH
Pa3IMYHBIX YCIOBHUAX; SBICHUS TEMJIO0OOMEHA MPU CMEIIMBAHUU XOJOJHOU H

ropsiueii BO/bl; Mpoliecca UCTIapeHus

2.16

Quzuueckue s61eHUs 8 npupooe: TOBEPXHOCTHOE HATSHKEHHE U KalmWJUIIpHBIC
SIBIICHUS B NIPUPOAE, KPUCTAJUIBI B IpUpoae, uinydeHue ConHua, 3amep3aHue

BOJI0EMOB, MOpPCKHE Opur3bl; 00pa3oBaHUe POChl, TyMaHa, WHesl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPB] UCIIOIb30BaHUs KPUCTAJIOB,
XKHUJKOCTHBIM TEPMOMETp, NAaTYUK TEMIIEPATyphl, TEPMOC, CUCTEMa OTOIUICHHUS
JIOMOB, TUTPOMETPBI, TICUXPOMETp, MapoBas TypOUHA, JBUraTelb BHYTPEHHETO

CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

3J'ICKTpI/ISaI_[I/I$I TCII. I[Ba BHJA SJICKTPUUCCKUX 3apsAd0B

3.2

B3anmopeiicTBue 3apsykeHHbIX Tell. 3akoH Kyiona

3.3

3aKOH COXpaHEHHUS IEKTPHUECKOr0 3apsiia

3.4

Onexkrpuueckoe mnone. Hampspk€HHOCTh 3nexkTpudeckoro noid. IlpuHnmn

CYIEPIIO3ULINU 3IEKTPUUYECKUX IT0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snexrtpudeckux 3apsaoB. JleMCTBUE JJIEKTPUYECKOrO IIOJIA HA

aeKTpudeckue 3apsabl. [[pOBOJHUKN U TUAIEKTPUKH

3.6

[TocTostHHBIN 3neKTpUUecKuil ToK. [leficTBUs 3mekTpuyeckoro Toka. Cumia Toka.




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

DJIEKTPUYECKOE COIPOTHBIICHHE. Y ACTBHOE IICKTPUIECKOE COMPOTHBIICHUE:

3.7 R =pl/S
38 3akon Oma jiist yuactka snekrpuueckoit nernu: | = U/R
[TocnenoBarenbHOE COEIMHEHHUE POBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapannensHoe coeMHEHUE MPOBOJHUKOB PABHOT'O COMIPOTHUBIICHUSI:
U=U;I=1+1;R=2.
2 2 P
CwMmenianHbple COSTUHEHHS TIPOBOJHUKOB
Pabora u mormHOCTE 251ekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[>oyns — JleHua:
3.11 O=I"R-t
3.12 OnbiT Opcrena. MarHuTHoe moje MPSAMOrO NPOBOJHUKA C TOKOM. JIMHMM
MarHUTHOW WHTyKITHH
313 MarsuTHoe TI0JIE IIOCTOSHHOIO MarHuta. BzamMojeicTBHE NOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHMTHOTO TIOJIS1 HA TIPOBOJIHUK C TOKOM
3.15 Omnbiter @apanes. SABneHue mekTpoMaruuTHON HHAYKIUH. [IpaBumno Jlenma
Ipaxmuueckue pabomol
W3mepeHne  AIEKTPUYECKOTO  COMPOTHBIEHUS  PE3UCTOpPA;  MOIIHOCTH
AJIEKTPUYECKOTO TOKA; pabOTHI AIEKTPUIECKOT O TOKA.
3.16 UccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA, BO3HUKAIOIIETO B TPOBOJHUKE

(pe3ucTopsl, JaMIIouKa), OT HAIPSHKEHUs HA KOHI[AX MPOBOJHUKA; 3aBUCUMOCTHU
COMPOTHUBJIEHUS OT JJIMHBI TPOBOJAHMKA, TIOMIAIN €r0 MOMEPEUYHOro CEYCHUsS U

YACIBbHOrO COIMPOTHUBIICHU.




HpOBepKa npaBujia 1A JJICKTPUICCKOTO HAIIPAKCHUA TIPH HOCICIOBATCIIBHOM
COCIMHCHHUU IIPOBOJHUKOB; IIpaBWJia MJIA CHJIBI JSJICKTPUYCCKOrO TOKa IIpH

napajuieIbHOM COEIMHEHUH TIPOBOIHUKOB (PE3UCTOPHI U JIAMIIOYKA)

Qusuyeckue s6NeHUs 6 Npupoode: SICKTPUYECKUE SIBICHHS B aTMocdepe,

3.17 AJIEKTPUYECTBO YKUBBIX OPTaHU3MOB, MAarHUTHOE TT0JIe 3eMJIH, IPEi MOITIOCOB,
POJIb MAarHUTHOTO TOJIS JUI )KU3HU Ha 3eMiie, OJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: HIEKTPOCKOI, aMIIEpMETp, BOJIBTMETP, pPeocTar,
CUETYMK  DJIGKTPUYECKOW  HSHEPruu,  DJIEKTPOOCBETUTENbHbIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONTPHUOOPHI (mpumepsr), AICKTPUYECKUE
MPEIOXPAHUTENH, DSIEKTPOMArHUT, OJJIEKTPOJBUTATENh MOCTOSHHOIO TOKa,
TeHepaTop MOCTOSHHOIO TOKA
3.19 DnekTpoMarHuTHbIe BONHBL. [1Ikana 31eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas mojensb cBeTa. [IpsiMmonmHeliHOe pacpocTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus cBera. [liockoe 3epkaio
3.22 [Ipenomienue cBeTa. 3aKOH MPETOMIICHHUS CBETA
3.23 Hucrniepcus cBeta
394 JIunza. Xon nydeit B nuH3e. DOKyCcHOE paccTosHME JUH3bI. OnThueckas cuiia
' mun3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. OnTuyecKue mpudopsI
IIpaxmuueckue pabomol
###Par###lI3MepeHre ONTHYECKON CHIJIBI COOMparolmield JTUH3bI; (OKYCHOTO
paccTosiHUsL coOMparoleit IMH3bI (10 CBOWCTBY PaBEHCTBA pa3MEpOB MpeMeTa U
M300paKeHMsI, KOT/Ia MpeIMeT PaclojoXKeH B JBOWHOM (pokyce), mokaszarens
3.26 MIPEJIOMIICHUS CTEKJIA.
###Par###lccnenoBanue CBOWMCTBA M300paKEHUS, TMOTYYCHHOT'O C TMOMOIIBIO
coOuparoreil JIMH3BI, U3MEHEHUsT (POKYCHOTO PACCTOSHUS IBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH yIJIa MPEJTOMJICHUS CBETOBOTO JIyda OT yrja IaJeHHs Ha
TPaHULIE «BO3YX — CTEKIO»
397 Qusuueckue senenuss 6 npupode: 3armeHuss ConHua u JlyHel, muBera Teu,
' ONTHYECKHE sIBJICHUS B aTMoc(epe (IBeT Heba, pedpakius, paayra, MUPaK)
328 Texnuueckue ycmpoticméa: OYKH, TIEpUCKOIN, (oToanmapar, ONTUYECKHE
' CBETOBOJIbI
4 KBAHTOBBGIE ABJIEHUA
4.1 PaguoaxtuBHOCTh. Anb(da-, Geta-, ramma-uznydenus. Peakiuu anbda-u Oera-




pacmana

4.2 Omneitel Pe3epdopaa mo paccesinuro anbda-vactuil. [nanerapHas Moaens aroma

4.3 CocraB aromHoro siapa. M3oTomns

4.4 [Tepuox momypacmnajia aTOMHBIX AP

4.5 SnepHbie peaknuu. 3aKOHBI COXPAHEHUS 3apsAI0BOr0 H MACCOBOTO YHCEI
Qusuyeckue A6NleHUs 6 Npupode: E€CTECTBEHHBIM PaJHOAaKTHUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4M, pPaJAUOAKTHUBHOE H3Iy4YCHUE MPUPOAHBIX MHUHEPAIOB,
JICWCTBUE PAIMOAKTUBHBIX M3JIyUCHUI Ha OPraHU3M YelIOBEKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOII, WHIAWBHUIYaTbHBIN JTO3UMETpP, KaMmepa

Bunbcona, sigepHast sHepreTrka




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



JOKYMEHT MOZMNUCAH /IEKTPOHHOM MOAMMUCHIO

YOV CLU "ABUMYT", TPULLIVHA ENM3ABETA MBAHOBHA, FEHEPAJTbHBI
AVNPEKTOP
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