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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢Qu3uke Ha ypOBHE OCHOBHOTO OOIIEro 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
Konuenuuu npenopaBanus yueOHoro npeamera «Ousukay.

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 peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METANpPEAMETHBIM pe3yJbTaTaM OOyUYeHUs, a TaKxKe
MEXIPEAMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa30BaHMS.

[Iporpamma 1o (u3uKe ycTaHaBIMBAET paclpesesieHne yueOHoro Matepuana
1o rogam oOy4yeHus (1o Kiaccam), MpejiaraeT MpUMEpPHYIO MOCIeI0BaTEIbHOCTh
U3yYeHUs T€M, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS IMPEJAMETHOTO COJEP)KAHUSA U
y4éTe BO3PACTHBIX OCOOEHHOCTEH 00yJarOITUXCHI.

[IporpamMmma no ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOJIUYECKON
MOMOIIIM YUUTEINIO B CO3/IaHUU paboyeil mporpaMmsl 1o yueOHOMY HPEIMETY.

dusnka gBISETCS CUCTEMOOOPA3YIOLIUM Ul €CTECTBEHHOHAYYHbBIX YUEOHbIX
IPEIMETOB, TIOCKOJIbKY (PU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBIICHUH,
U3y4aeMbIX XUMHUEH, ONOIOTHEN, aCTpOHOMHUEH 1 (pu3nyecKkoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAyYHYIO0 KapTHHY MHUpa, NPEJOoCTaBiIseT HauOoJiee sSCHbIE
0o0pasipl MPUMEHEHUs] HAyYHOIO0 METOJA MO3HaHMsI, TO €CTh Crocoda MOIydYeHHUs
JOCTOBEPHBIX 3HAHUU O MHUPE.

OnHa M3 TNaBHBIX 337a4 (PU3MUECKOro oOpa3oBaHUS B CTPYKType OOLIEro
0o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHMHM €CTECTBEHHOHAaYYHOH I'PaMOTHOCTH M
UHTEpeca K HayKe y 00y4aronuxcs.

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

e HAy4YHO OOBSACHSATH SIBJICHMUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HaYYHOT'O UCCIICIOBAHMSI;

e UHTEpPIPETUPOBATH  JIlAaHHBIE W  HCIIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA ISl IOTyUYEHUS BBIBOJIOB.

Henu wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUS
ompeneneHsl B Konmenmuu mnpemnogaBanusi ydeOHOro mnpeamera «Dusnka» 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 ¢pusuku:

npuoOpeTeHne HWHTepeca W CTPEMIICHHS OOydYaroIuXxcsi K HaydYHOMY
U3YUYCHUIO TIPUPOJBI, Pa3BUTHE HMX HWHTEIJIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTE;

pa3BUTHE MIPEACTABIICHHA O HAYYHOM METOJIe TTO3HAHUS U (POPMUPOBAHUE
UCCIICIOBATEILCKOT'O OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa H3yUYeHUS OCHOB
CTPOCHHUS MaTepUu U QyHIaMCHTAJIbHBIX 3aKOHOB (DU3UKU;
dbopMupOBaHUE TPEACTABICHUA O PONM (U3UKUA IS Pa3BUTHUSA JAPYTHX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npodeccHoHaIbHON JACATEIBPHOCTH, CBSI3aHHOHN ¢ (DM3MKOM, OATOTOBKA K
JaJbHEHIIIeMy OOYYCHHIO B ’TOM HaIpaBJICHUH.

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

npuoOpeTeHre 3HaHMM O JUCKPETHOM CTPOCHHHM  BEIIeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUUYECKHX, MAarHUTHBIX M KBAHTOBBIX
SBIICHUSX;

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

OCBOCHHME METOJIOB pEIIEHUs NPOCTEHINMX pacuy€THBIX 3aJady C
UCII0JIb30BaHUEM bu3HYeCcKuX MoOJIeJIEH, TBOPUYECKHUX u
MPaKTUKOOPHEHTHPOBAHHBIX 3a/1ay;

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

ocBoeHHE MPUEMOB paboOThl ¢ MHPOpMaIUell PU3NIECKOTO COAEPIKAHUA,
BKJIFOUasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTI)KCHUSX (DU3UKH, aHAIHU3 U
KPUTHUYECKOE OLIEHWBaHUE UH(POpMAIIHH;

3HaKOMCTBO €O chepamu po(hecCUOHATBEHON ACITETbHOCTH, CBSI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JOCTHXKEHUSIX (PU3UUYECKOM HAyKH.

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 HEZEIIO).

[Ipennaraemslii B mporpaMMe 1no (pu3uKe nepedyeHb JadopaTOpHBIX paboT U
OMBITOB HOCUT PEKOMEHATENIbHbIN XapaKTep, yYUTEIb JENAaeT BbIOOP MPOBEACHHUS



Ja00paTOPHBIX PadOT M ONBITOB C YYETOM HMHAMBUIYAIBHBIX OCOOCHHOCTEH
00y4Jarommxcs, CIUcKa AKCICPUMEHTAIbHBIX 3aJlaHUM, TpeajaraéMblX B paMKax
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, DIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢wusuka u gpyrue ecTecTBEHHbIE HAyKd H3Yy4aloT MPUPOY.
EcTecTBeHHOHAy4YHBIIT METOJl TO3HAHUWA: HAONIOJEHUE, MOCTAHOBKA HAY4YHOTO
BONPOCA, BBIJIBUYKEHHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 00bICHEHHE
HabOmoaeMoro sapyeHus. Onucanue GU3nIeCKUX SIBJICHUN C TOMOILBIO 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. OmpexeneHue UEHBI AEIEHUS WKAIbl K3MEPUTEIBHOIO MPUOopa.
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
HIapyKa, MTyIIEHHOTO FOPU30HTAIBHO, TeM OO0JIbIlIe, YeM OOJIbILE BhICOTA
IyCKa.

Paszgea 2. IlepBoHayajibHbIE CBEACHUS O CTPOCHHH BellecTBa.

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

JIBmxenue dactun BemecTBa. CBSA3b CKOPOCTH JABW)KEHUS YACTHI[ C
Temrneparypoil. bpoyHoBckoe nBmwkenue, muddysus. BzammonmericTBue 4acTHI
BEILECTBA: MPUTSIKEHUE U OTTATKUBAHUE.

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHUE T'a30B, KUIAKOCTEH U TBEPABIX
(KkpucTamuimueckux) Teia. B3auMocCBs3b MEXKy CBONCTBAaMHU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HabGmropenne OpoyHOBCKOTO JIBHXKECHHSI.



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

Jlabopamopusvie pabomel u onvimel.

1. OueHka JuaMeTrpa aroMa METOAOM psAnoB (C  HUCIOJIb30BaHUEM

dboTorpaduii).
2. OmbIThI 110 HAOJIOIEHUIO TETNIOBOTO PACIIUPEHHUS ra30B.
3. 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 JIBMXKEHUs Teld. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHOCTh BemiecTBa. CBA3b IJIOTHOCTU C KOJMYECTBOM MOJEKYJI B €IUHUIIE
00BbEMa BeleCTBa.
Cuna xak xapakTepUCTHKa B3auMoJehcTBUsA Ten. Cuila ynpyrocTd U 3aKOH
I'yka. 3mepenune cuiibl ¢ OMOIIBIO AUHAMOMETpA. SIBJIeHHE TATOTEHUS U CUJIa
TskecTH. Criia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnoxxenue
CWJI, HAIIPABJIEHHBIX 10 OJHOW NpsAMoM. PaBHomelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOs. TpeHre B MPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HabGmrogenne MexaHMYeCKOro JIBUKEHHUS TeJa.
2. M3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUXKEHUS.
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 PAaBHOMEPHOTO ABUKEHHUS (IIapUKa B XKUJIKOCTH,
MOJIETTH DJIEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpenenieHre cpeHEd CKOPOCTH CKOJBXKEHUS Opycka WM IIapuKa M0
HaKJIOHHOM IIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO Tea.

4. OmBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (nedopmarivm)
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.



Hasnenune. CriocoObl yMEHBIICHHS U YBEJIMUCHUS TaBicHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHUS Traza OT 00bEéma, Temmeparypbl. llepemava maBieHHs
TBEPIABIMU TEJIAMH, KUAKOCTAMH U razamu. 3akoH llackans. [IHeBmaTnueckue
MaIIHbl. 3aBUCUMOCTb JABJICHHS KUJIKOCTH OT TIyOuHBI. ['Mapocratuyeckuii
napanokc. Coobmatomuecs cocyapl. [ uapaBinyeckue MexaHU3MBbI.

AtMmocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbBI CylecTBOBaHUS
BO3AyImIHON 000mouku 3emiu. OmnbiT Toppuuemnu. M3mepenue arMochepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHHs OT BBHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 11t u3MepeHust atMochEepHOTo TaBJICHHUS.

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

Hemoncmpayuu.
3aBHCUMOCTD JIABJICHHS T'a3a OT TEMIIEPATYPHI.

[Iepenaua naBineHUs KUIKOCTHIO U Fa30M.

Coobmraromuyecst COCY/IbI.

['mapasnuueckuii mpecc.

[IposiBnenue nercTBUst aTMOC(HEPHOTO AABICHUS.

3aBUCUMOCTbH BBITAIKUBAIOIIEH CUIIBI OT 00BEMA MOTPYKEHHOM YacTH Tena
Y IUIOTHOCTH >KUJIKOCTH.

S A T o

N

PaBeHCTBO BBITATKMBAIOIIEN CUJIbI BECY BBITECHEHHOMN KUIKOCTH.
8. YcIIOBHE IUIaBaHUS TEJI: JIABAHUE WM MOTPY>KEHUE TEJI B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TJIOTHOCTEN Tella U KUJIKOCTH.
Jlabopamopuwvie padbomul u onvimol.
1. HccrnenoBanue 3aBUCMMOCTH Beca Telia B BOJIE OT 00bEMa MOTPYKEHHOMU B
YKUJIKOCTb YaCTH TeJa.
2. OnpeneneHue  BBITUIKABAIOMIEM  CWIbL, JEHCTBYIOIIEWM Ha  TEIO,
MOTPYKEHHOE B )KUIKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CUIIBI, JEMCTBYIOIIEH HA TEJIO
B JKHJIKOCTH, OT MACCHI TENa.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUJIBI,
JICHUCTBYIOIICH Ha TEJO B )KUJKOCTH, OT 00bEMa MOTPYKEHHOU B KUKOCTh
YaCTH TEJIa U OT INIOTHOCTH KUJIKOCTH.
5. KoHCTpynpoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOJKU U
OIpEAEIICHUE €€ TPY30IOABEMHOCTH.
Paznea S. Pa6ora u MOIIHOCTB. JHEprus.
Mexanudeckas pabora. MoOIIHOCTb.
[IpocTbie MexaHU3MBI: pblUar, OJOK, HAKIOHHAs IUJIOCKOCTh. [IpaBmiio
paBHOBecus pouara. [[pumeHenue npaBusia paBHOBECHS phiuara K 0J10Ky. «30J10TO€



npaBmwio» Mexanuku. KIIJ[ mpocTeix Mmexanun3moB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHHUKE.

Mexannueckas odHeprua. KuHernueckas W TNOTEHUUANbHAS DHEPTHS.
[IpeBpailieHrie 0AHOTO BHUJIa MEXAHUYECKOW SHEPTUU B APYroil. 3aKOH COXPaHEHUs
SHEPrUM B MEXAHUKE.

Hemoncmpavuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuwvie padbomul u onvimel.

1. Ompenenenue pabOThI CUIIbI TPEHUS P PABHOMEPHOM JBUKEHUU TeJla TI0

TOPU30HTAIBHON OBEPXHOCTH.
2. HccnenoBaHue yCcioBHI 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 MOJIEKYIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPAOTO, JKHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJIOKEHUM MOJIEKYISIPHO-KMHETUYECKON TEOPHUH.
CmaunBaHU€ U KalWJUISIPHBIE SIBJICHHS. TenIoBoe pacliupeHne U CoKaTHeE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBHXKEHUS
yactull. Buytpenusas sHeprus. CrnocoObl HM3MEHEHUsS BHYTPEHHEW OSHEpruu:
TeruIonepeaya u coBepiieHrue padotsl. Buabl Temionepenayu: TemiIonpoBOAHOCTb,
KOHBEKIIHUs, U3JIyYCHHUE.

KonuuectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHUE TemioBoro Oananca. [lnaBnenue wu
OTBEpPJACBAHUE KPUCTAUIMYECKUX BELIESCTB. YJEeiIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcauus. Mcnapenune. Kunenue. VYaenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYphl KHUIEHUS OT aTMOC(HEpHOro
JABJICHUS.

BnaxnocTte BO3aYyXA.

DHeprus TOIUIUBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Ipunnunsl pabotel TermaoBbix aBurateneit KIIJ[ TerioBoro aBurarters.
TermnoBble ABUTATENN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPAIIECHUS SHEPTUHU B TEIIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmopenune OpoyHOBCKOTO JIBHIKEHHSI.
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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 onvimul.

1.
2.
3.

10.
11.
12.
13.

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

Onpenenenue gaBieHUs BO3yXa B OaJJIOHE IINPULIA.

OneITeI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH JIaBJIICHUS BO3JyXa OT €ro
00BbEMa U HArpEeBAHMS WIIA OXJIAKIACHMUS.

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

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

HccnenoBanue sABIEHHS TEIJIOOOMEHAa NPH CMEIIMBAHMM XOJIOAHON H
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 TEIUIOTHI IJIABJIEHUS JbJA.

Paznen 7. JjekTpudyecKue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzauus Tenl. J[Ba poaa snekTpuueckux 3apsgoB. BzaumoneilicTBue
3apspkeHHbIX  Ted. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJl OT BEJIUYUHBI 3aPsAJI0OB U PACCTOSIHUS MEXKTY T€JIaMH).

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



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

DNEKTPUYECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DSIEKTPUUECKOTO TOKA.
HNcToyHMKM TOCTOSSHHOrO TOKa. JIeWCTBUSI 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKHUI TOK B )KHJIKOCTAX U T'a3ax.

Onektpuueckass uenb. Cuia  Toka.  DJIEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBieHUe MPOBOJHUKA. YEIbHOE CONPOTHUBIIEHUE BemlecTBa. 3akoH Oma
JUIs yuacTka uend. [locneaoBaTenbHOE U TapauieIbHOE COEAMHEHNE TPOBOIHUKOB.

PaGorta u MomHOCTH 3yekTpuueckoro Toka. 3akoH J[[xoyms—Jlenua.
DneKkTpudecKre Ienu U MoTpeOuTenn dIeKTpuieckoil sueprun B 6piTy. KopoTkoe
3aMbIKaHUE.

[ToctostnabIe MarHuThl. B3anmoaeicTBE MOCTOSHHBIX MATHUTOB. MarHuTHOE
nosie. MarautHoe mone 3eMJIM M €ro 3HaueHHWe I KU3HU Ha 3emie. OnbIT
Opcreaa. MarauTHoe moJie 3JIEKTPUYECKOro Toka. [IpuMeHeHne 31eKTpoMarauToB
B TEXHUKE. J[eICTBME MArHUTHOTO MOJIsI HA MPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEIb
MOCTOSSHHOTO  TOKa. MCnonb30BaHHWE AJIEKTPOJBUTATENCd B  TEXHHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onbitel @apanes. SBneHue 3neKTpoMaruiuTHON MHAyKuu. [Ipasumno Jlenna.
DIIEKTPOreHepaTop. Crnioco0b1 ITOJTyYEHHUS AIEKTPUYECKOU SHEPI'UHu.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMbIX UCTOYHUKAX YHEPTUH.

Jemoncmpayuu.

DIIeKTpU3aLHus TEN.
JIBa pojia 3IEKTPUYECKUX 3apsiI0B U B3AUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO M AENCTBUE DIIEKTPOCKONA.
DIIEKTPOCTATUYECKAs HHIYKIIUS.
3aKOH COXpaHEHUs PIECKTPUUECKUX 3aPsJIOB.
[IpoBOIHUKY U AUPIAEKTPUKH.
MoenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
HcTounnkn NOCTOSSHHOTO TOKA.
JIelCTBHUS JIIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJIKOCTH.
. ['a30BbIi pazps.
. I3Mmepenune cuiibl TOKa aMIIEPMETPOM.
. I3MepeHnune 35IeKTpUYeCcKOro HAps)KEHUs. BOJIbTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUMN.
. BzaumoericTBrE NOCTOSTHHBIX MATHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH PA3JAEICHUS ITOJFOCOB MarHuTa.
. MoaenupoBaHue MarHUTHBIX MOJIEN TOCTOSTHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHur.

JlericTBME MarHUTHOTO TIOJISL HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENH TTIOCTOSHHOTO TOKA.

HccnenoBanue ssBICHUS 3JIEKTPOMArHUTHOM UHTYKIIHH.

OnbiTl Dapajnes.

3aBUCUMOCTh HAIpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHHSI.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie pabomul u onvimel.

1.

o v oA~ W

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpiTel MO HAOMIONEHUIO DJICKTPU3ALMM TEN HWHAYKIUEH U TpHU
COMIPUKOCHOBEHUH.

HccnenoBanve MEHCTBUS DJICKTPUYECKOTO TIONS HA TMPOBOJHUKHA H
JINDIIEKTPUKH.

COopka u npoBepka padbOThI JIIEKTPUIECKOMN 1IETH TOCTOSIHHOTO TOKaA.
M3Mepenne 1 peryaTupoBaHre CHUITBI TOKA.

W3mMepenne u peryaTupoBaHne HAIPSKEHUS.

HccrnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 pPEe3ncTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATPSHKEHUS HA PE3UCTOpE.

OnbITHI, JIeMOHCTPUPYIOIIINE 3aBHCHMOCTb AIIEKTPUIECKOTO
COTPOTUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IJIOMAAU TOMEPEIHOTO
CEYCHHS U MaTepuaa.

[IpoBepka mpaBuiIa CIOXKEHHS HANPSHKEHUH TPH TOCIEA0BATEIbHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBmia uis CHUIBI TOKAa MPH MapalieIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI SIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.
Omnpenenenre MOUIHOCTH OJCKTPUYECKOTO TOKA, BBIJCIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKa, UIYIIETO Yepe3 JaMIOYKy, OT
HaINpsHKCHUS HA HEH.

Onpenenenue KIIJ] HarpeBaTesns.

HccnenoBanre MarHUTHOTO B3aMMOICHCTBHSI TIOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TOJISI IOCTOSTHHBIX MAarHUTOB MPU UX 00bETMHEHUN
U pa3JIeICHUH.

HccnenoBanue neiicTBUS 3JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OneITBl, JIEMOHCTPHUPYIOUIUE 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKK C TOKOM M MarHUTa OT CHJIbI TOKA U HAMPABIIEHUS TOKA B KaTYIIIKE.
N3yuyenue neicTBUss MarHUTHOTO TOJIST HA TIPOBOAHHUK C TOKOM.



19. KoHcTpynpoBanue u n3y4eHue padoThl JJICKTPOIBUTATEIS.

20. 3mepenne KIIJl anexkrpoaBUraTeIbHON YCTAaHOBKHU.

21. OOBITBl IO HMCCIEIOBAHUIO SIBJICHUSA AJIEKTPOMArHUTHOM HWHIYKIIUU:
VCCIIEIOBAHUE W3MEHEHUW 3HAYCHHUS W HANpPABJICHHUS WHIYKIHMOHHOTO

TOKa.
9 KUIIACC

Pa3nen 8. Mexann4yeckue siBJICHUS.

Mexannueckoe nBWKeHHME. MarepuanbHas Touka. (Cucrema OTCuUéra.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABMKEHUA. PaBHOMEpHOE MPAMOJIMHEUHOE
nBkenne. HepaBHoMepHoe npsiMosinHeitHOe ABMkeHue. CpeHsis 1 MTHOBEHHAs
CKOPOCTb T€Ja TP HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMoiiMHEWHOe naBmkeHne. (CBoOOmHOE
nageHue. OnbiTel ["anumnes.

PaBHOMepHOE nBMXEHWE MO OKpYKHOCTH. [lepmon m dactota obOparieHus.
JluneriHas u yriioBas CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[Tepseiit 3akoH HeroroHa. Bropoii 3akon Herorona. Tpernit 3akoH HeroToHa.
[IpuHIUI CYyNIEpHO3ULIMU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TPEHUS CKOJIbXKEHUS, CHUIa
TPEHHUS ITOKOsI, APYTUE€ BUIABI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOHOTO
najgeHus. J[Bmxenue mianer Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue matepuanbHON TOYkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJOTO TEJA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TsxecTn.

Nmnynee tena. M3meHenue mMmiyibca. UMIynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbCa. PeakTHBHOE IBUKEHUE.

Mexanuveckass paboTa W MOIIHOCThb. PaboTa CMJI TSXKECTH, YNPYTrOCTH,
TpeHus. CBsi3b dHEpruu U padboThl. [loTeHIIManbHas YHEPTUs Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIu. [loTeHInabHAs SHEPTHs CKATOM Npy)UHbl. KnHeTnYeckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUMU. 3aKOH COXPAHECHHUS MEXaHWYECKOU
SHEPIuMu.

Hemoncmpayuu.

1. HaGmronenne MexaHUYECKOTO JBM)KEHUS Tejla OTHOCUTENIBHO Pa3HBIX TEI

OTCYETA.
2. CpaBHeHME TyTE€H W TPACKTOPHUM JBUKEHUS OIJHOTO W TOTO XK€ Tela
OTHOCHUTEJIBHO PAa3HBIX TEJl OTCUETA.
N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO IBUKECHHSL.
4. HccnepoBanne MpU3HAKOB PABHOYCKOPEHHOTO JIBUXKEHUS.
HaOnronenue aBuxeHust Tejia mo OKpy>KHOCTH.



8.
9.

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

Hab6mronenne MexaHn4ecKux sSIBICHUN, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO
KaOuHeTa (HU3HUKY.

3aBUCUMOCTh YCKOPEHUS Tella OT MAacChl Tella W JCUCTBYIOIICH Ha HETO
CUJTBL.

Habmoienne paBeHCTBa CHIT TIPH B3aUMOJICHCTBUH TEJ.

M3meHeHune Beca Tena mpy yCKOPEHHOM JIBUKCHUH.

[lepenavya uMITyibca mpyu B3aMMOJICHCTBHUH TEJI.

[TpeoOpa3zoBaHus YHEPTUH MPU B3aUMOICHCTBUU TEJI.

CoxpaHeHHe UMITYJIbCA TIPH HEYTIPYTrOM B3aUMOJICHCTBHUH.

CoxpaHeHHe UMITYJIbCa TIPU a0COTIOTHO YIIPYTOM B3aWMOICHCTBUH.
HaGmroneHne peakTHBHOTO ABM)KCHHUS.

CoxpaHEeHHE MEXaHUYECKOW PHEPTUU MTPU CBOOOHOM I1aJICHUH.
CoxpaHeHHe MEXaHUYECKOW YHEPTUU TIPU IBIKCHUU TeNa MO IEHCTBHEM
TPYKUHBI.

Jlabopamopuwvie padbomul u onvimeol.

1.

10.

11.

KoHcTpynpoBanue Tpakra Uis pa3roHa U JalbHEWUIIEro paBHOMEPHOTO
JBIDKCHUS TIapUKA U TEJIEHKKH.

OrnpeneneHue CpeaHel CKOPOCTU CKOJIBKEHHUSI OpyCKa WU JABUKEHUS
11apyKa I10 HaKJIOHHOM INIOCKOCTH.

Onpenenenue yCKOpEHHsI Tejla MpPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOU IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JBKEHUU 0€3 HayaJlbHOM CKOPOCTH.

[IpoBepka ruMoOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBXKEHHHM 0€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KaK psJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJITUHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenne kKodhHUIMEHTA TPEHUS CKOJTBKEHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Onpenenenue padbOTHI CUIIbI TPEHUS ITPU PABHOMEPHOM JIBUKEHHUH TeJla O
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIOPYrOCTH TIPH  TMOABEME Tpy3a C
UCIOJIb30BAaHUEM HEMOIBIKHOTO U TTOIBHXKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS YIHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA M BOJIHBI.



KonebarensHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUIA: TIEPHUO]I,
4acToTa, aMIUIATYy1a. MateMaTu4eCcKuil U NPy KUHHBIN MasTHUKU. [IpeBpanieHue
SHEPTUU MPHU KOJIeOATETHHOM JIBUYKEHUU.

3aryxaromue — koseOaHusa.  BeiHykneHHole — koneOanus.  Pe3onanc.
Mexannueckue BoiHBI. (CBolicTBa MeXxaHW4yeckux BoJH. IIpojionbHbie U
nonepeyHble BOJIHBL. JlIMHA BOJMHBI M CKOPOCTh €€ pPacnpoCTpaHEHUSI.
MexaHnuecKre BOJIHBI B TBEPJOM TENE, CEHICMUYECKUE BOIHBI.

3Byk. I'pomMKoCTh 3Byka M BbicoTa TOHA. OTpaxkenue 3Byka. MHPpa3Byk u
yIIbTPa3BYK.

Hemoncmpayuu.

1. HaGmiogenune koneGaHuii Ten TOJ IEUCTBHEM CHIBI TSDKECTH M CHIIBI
YOPYrOCTH.

HabGmonenne kosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGmronenue BoIHYXIEHHBIX KOJI€OaHUI U pe30HaHCA.
PacnipocTtpaneHue npo10abHbBIX U MOMEPEUHBIX BOJIH (Ha MOJIEIH).
HaOmronenrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKUI PE30HAHC.
JIaﬂopamoprle paoomoul u onvimol.
1. OmpeneneHue YacTOThl M MEpUojia KoJieOaHUM MaTeMaTUYECKOTro
MasTHHKA.

2. OmnpenenieHre 4acTOThHI U IEpUo/ia KoJieOaHUH MPY>KUHHOTO MasiTHHKA.

3. HccnenoBanue 3aBUCMMOCTHU MEpUOJIa KOJIEOAHUM MOJBEIICHHOTO K HUTHU

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTHU MEPHUOJIa KOJI€OaHUN MPYKUHHOTO MasgTHUKA
OT Macchl Ipy3a.

5. IlpoBepka HE3aBUCHMOCTH IMEpUOJA KOJIEOAHUN Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.

6. ONObITHI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  NE€pUOJa  KoJieOaHU
NPY>KUHHOTO MAsATHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.

7. W3MepeHue yckopeHusi CBOOOHOTO MaJIeHUS.

Paznea 10. DiieKTpoMAarHuTHOE 1MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE  ToJie.  OJIEKTpOMAarHuTHble  BOJHBL.  CBolicTBa
AJEKTpOMArHuTHeIX BoJH. I[llkana »nexkTpoMarHUTHBIX BOJH. Hcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoaa cBera. CkopocTh cBeTa. BosHOBBIE CBOICTBa
CBETa.

Hemoncmpavuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

o v oA W N



Jlabopamopuwie pabomel u onvimel.
1. M3ydeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBbIO MOOHMIIBHOTO

TenedoHa.
Paznea 11. CBeToBble SIBJICHUS.
JlyueBass  Mmogmenp  cBera.  Mcrounuku — ceera.  IIpsamosnHEnHOE

pacnpocTtpaHeHue ceta. 3atMeHust Connua u JIynel. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaXKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH MperaomiieHUs cBeTa. llonHOE BHYTpeHHee
OTpaX€HHE cBeTa. lICronb30BaHUE TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJIAX.

JInnza. Xop mydeit B muH3e. OnTudeckas cucrema ¢oToarnapara, MUKpOCKOIa
u Teneckorna. ['na3 kak ontuyeckas cucreMa. ban3opykocTs U JanbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Onbitel HpioToHa. CnoxeHue
CIIEKTPAJIbHBIX LBETOB. J(Mcniepcus cBera.

Hemoncmpayuu.

[IpsitMOTMHEWHOE PACTIPOCTPAHEHUE CBETA.

Otpaxxenue cBera.

[Tonyuyenue n3o0paxxeHui B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenominenue ceera.

OnTuuecknii CBETOBO/I.

Xox nyuel B cCOOMparoNiei IMH3e.

Xox JIyder B pacCEenBArOIIEH JINH3E.

[Tonyyenue n300paxkeHUii ¢ TOMOIIBIO JINH3.

[Ipunuun aeiictBus ¢oToanmnapara, MUKpPOCKOIIA U TEJIECKOMA.

10. Mopmens rinasa.

11. Pa3noxeHue 6e1oro cBera B CHEKTP.

12. [lomyyenue O6enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopusie padbomul u onvimel.

1. HccnenoBaHue 3aBHCHMOCTH YIJIa OTPA)XEHUs CBETOBOrO Jydya OT yrja
naJeHUs.
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2. M3yuenume xapakTepuUCTUK N300paKEHUS MPEAMETa B TUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yIJIa MIPEIOMIICHUS CBETOBOTO JIy4a OT yTIJia
najcHUs Ha TPAHUIIE «BO3TYX—CTECKIIO».

4. TlomydeHnue U300pakeHUI C TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI coOMparomen
JIMH3HI.

6. OMBITHI 110 Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OmBITHI TIO BOCTIPUATHIO I[BETA TPEIMETOB MPU MX HAOIIOJEHUU Uepes
I[BETOBBIC (PHIIBTPHI.



Pa3gen 12. KBaHTOBLIE SIBJICHHUS.

Onwitel Peszepdopna u ruraneraphas mojens aroma. Monens aroma bopa.
Hcnyckanue u noraonieHue ceeta aroMoM. KBaHThl. JInHeWyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydenus. CTpoeHHE aTOMHOTO
sapa. HykionHas wmopens aromHoro sapa. Mzortombel.  PaanoakTuBHBIE
npeBpauieHud. [lepuoa nomypacnaga aTOMHBIX SIAEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHMs 3apsiIOBOIO M MacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenus saaep. Ucrounuku suaeprun ColiHIa U 3BE3I.

Anepnas sHepreruka. JeWCTBUS pPaAMOAKTUBHBIX HW3IIYYEHUN Ha KUBBIE
OpTraHU3MBI.

Hemoncmpayuu.

1. CHexkTphl U3Ty4YE€HUS U MOTJIOUICHHUS.

2. CrekTpsl pa3jInYHbIX I'a30B.

3. Cnekrtp Boaopoaa.

4. Habmronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOUINX U3ITYYECHHUH.

6. Peructpanus uziydeHusi IpUPOAHBIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopuwvie padbomul u onvimol.

1. HaOnroneHue CIIONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUEHUS.

2. HMccnenoBaHue TpEeKOB: M3MEPEHHE HDHEPIMM YacCTULBI MO TOPMO3HOMY

nytu (mo gororpadusm).

3. M3mepenue paguoakTUBHOTO (hOoHa.

IHoBTOpPHUTEILHO-00001AXO LM MOLYJIB.

[ToBTOpHTENHEHO-0000IAIOMINK MOAYJIb MIPEAHA3HAYEH JJI1 CHCTEMATHU3aLUuU
1 00001IEHUS IPEIMETHOTO COJICPKAHUS U OIbITA IEATEIbHOCTH, IPUOOPETEHHOTO
IpU W3YYECHHH BCETO Kypca (PU3UKH, a TaKXKe JIsi MOATOTOBKHM K OCHOBHOMY
rOCYIapCTBEHHOMY 9K3aMEHY MO (U3HUKE JIsi OO0ydJaromIUXCs, BHIOPABIIMX 3TOT
y4eOHBII npeaIMeT.

[Ipyn n3ydyeHun TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATENIbHOCTU, HA OCHOBE KOTOPBIX 00ECIEUNBACTCS JOCTHKEHUE MPEIMETHBIX U
METaNpEeIMETHBIX  IUIAHUPYEMBIX  PE3ylbTaToOB  0O0y4deHUs, (QopMupyeTcs
€CTECTBCHHOHAYy4YHass I'PaMOTHOCTb: OCBOCHHME HAy4YHBIX METOJOB HMCCIEAOBAHUS
SBJICHUA TIPUPOIBI M TEXHUKH, OBIAJICHUE YMEHUSMHU OOBACHITH (PuU3MUecKue
SBJICHUS, NPUMEHSS TOJyYCHHbIE 3HAHWS, pelaTh 3aJadyd, B TOM YHUCIIE
KAueCTBEHHBIE U HKCIIEPUMEHTAJIbHBIE.

[IpuHIMONATBHO JEATEIbHOCTHBIN XapaKTep JAHHOTO pa3ielia peaiu3yercs 3a
C4€T TOTO, 4TO OOYYAIOIINECS BBITIOTHSIOT 33/1aHMsI, B KOTOPBIX UM TIPEIIaracTcs:



HA OCHOBE TIOJYYCHHBIX 3HAHUW pacrno3HaBaTh M HAYYHO OOBACHSITH
dbusnueckue sIBICHUS B OKPYKAIOIIEH MPUPOJIE U TTOBCETHEBHON KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UUECKUX SIBJICHUH, B TOM
YyyCIe IS IPOBEPKU TUIIOTE3 U MOJYUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HambOOJee BaXKHBIX JOCTHUKEHUN COBPEMEHHBIX
TE€XHOJIOT'MH, HAIIPUMEDP, TPAKTUYECKOTO UCIIOIb30BaHUS PA3JIUYHBIX HCTOYHUKOB
SHEPIrUM HAa OCHOBE 3aKOHA NPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO

Ha JIOCTUKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe u3ydenus PuU3NKM Ha yPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatoierocs OyayT cpopMUpPOBAHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B
YJaCcTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS S

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

— HEHHOCTHOE OTHOILIEHUE K TIOCTHKEHHSIM POCCUUCKUX YUEHBIX-(DU3HKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

— TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYK/I€HUU OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBI3AHHBIX C MPAKTUUECKUM MPUMEHEHHEM JIOCTHXKEHUM
buzuky;

— OCO3HaHHE BAXKHOCTH MOPAJIbHO-3TUYECKUX IPUHLUIOB B JESITEIbHOCTH
YUYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHUSA:

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

4) HEeHHOCTH HAYYHOI'0 IO3HAHMA:

— OCO3HaHUE IIEHHOCTH (U3UYECKOW HAyKH Kak MOIIHOTO HMHCTPYMEHTa
[IO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHSI TEXHOJOTHM, BaAXXHEUILIECH COCTABIISIOLICH
KYJIbTYPBIL;

— pa3BUTHE HAy4yHOW II00O3HATETBPHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NESATENbHOCTH;

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

— OCO3HaHME IIEHHOCTH Oe30macHoro obOpaza J>KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU MpPaBWJI OE30IaCHOTO TOBEICHHS Ha
TpaHCIIOpTE, HA JOpOorax, ¢ 3JEKTPUUYECKHM M TEIUIOBBIM 00OpYyIOBaHHEM B
JOMAILIHUX YCIIOBUSX;

— c(hopMHPOBAHHOCTH HABbIKA PEIICKCHH, PU3HAHUE CBOETO MpaBa Ha OIIHUOKY
Y TAKOTO K€ MPaBa y IPyroro 4ejoBeKa,;

6) Tpya10BOI0 BOCIIMTAHMS:



e — AKTUBHOE YYacTM€ B PEUICHUM MPAKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeIbHOW  OpraHW3alluu, Topoja, Kpas) TEXHOJOTHUYECKOW U
COIMAJIbHOW HAPABIEHHOCTH, TPEOYIOIINX B TOM YKCIie U (PU3UYECKUX 3HAHHM;

e — MHTEPEC K MPAKTUYECKOMY M3YUYCHHIO TIPO(ecCHii, CBI3aHHBIX C (PU3UKOI;

e 7) 3K0JOrHY€CKOro BOCIIUTAHUA:

e — OpHUEHTAIMS HA TMPUMEHEHHE (PUINUECKUX 3HAHUM IJi1 pelnieHus 3a7ad B
0o0JacTh OKpY’Karoled cpenbl, IJIAaHUPOBAHUSI TOCTYNKOB M OIEHKH HX
BO3MOXHBIX MTOCTIECTBUM JIJIsI OKPY’KAIOIIEH CPEBI;

e — OCO3HaHHWE II00ALHOTO XapakTepa KOJIOTMYECKUX MpoOjeM M MyTed HX
penieHus;

e 8) ajmanTanuM K M3MEHAKIIMMCH YCJIOBHAM COLHUAJBHOW M NPHUPOIHON
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJICUCTBUU TMPU BBHITOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKONW HANPaBIEHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHUE YPOBHA CBOCH KOMIIETCHTHOCTH 4Yepe3 MPaKTUYECKYIO
JIEATENbHOCTb;

e — TOTpeOHOCTH B (GOPMUPOBAHUU HOBBIX 3HAHUU, B TOM YHnciie (POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bl O (PU3NUECKUX 00BEKTaX U SBICHUSAX;

e — OCO3HaHME JIeDHUITUTOB COOCTBEHHBIX 3HAHMI W KOMIIETEHTHOCTEH B 00JIacTH
busuKy;

e — IUJAHUPOBAHHWE CBOETO PA3BUTHS B TNPUOOPETEHUH HOBBIX (PU3UUECKHUX
3HAHMU;

e — CTPEMJICHUE aHAJIM3UPOBATh U BBISBIISITH B3AUMOCBSI3U MPUPOIbI, 00IIECTBA U
HPKOHOMUKH, B TOM YHCJI€ C UCII0JIb30BaHUEM (DU3NUECKUX 3HAHUI;

e — OIIGHKAa CBOUX JIEUCTBUU C Y4YETOM BIMSHUS Ha OKPYXKAIOIIYIO Cpeidy,
BO3MOJKHBIX TJIOOQTBHBIX MOCIIEICTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBOeHMS pOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOyuaromerocss OyayT c(GOpMHpPOBaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE I03HABATEIbHbIC YHUBEPCATbHBIC yUEOHbIE IEHCTBUS,
KOMMYHUKATUBHBIE  yHHMBEpCajbHble  y4eOHbIE  JEHUCTBUS, PETYyJSATUBHBIC
YHHUBEpCaJIbHbIE YdeOHbIEC TEHCTBUS.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE Yy4eOHbIe 1eiicCTBUS

Bba3oBble JJjoruueckue 1eiicTBUA:



BBISIBJIAT M XapaKTepPU30BaTh CYIICCTBEHHBIC TPH3HAKH OOBEKTOB
(ssBNIEHUI);

yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHHS IS
0000111eHNs U CPAaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (DU3HUECKUM SIBJICHHSIM;
BBISIBJIAITh TIPUYUHHO-CJICJICTBEHHBIC CBSI3M TPU HM3yUYEeHUU (PU3UIECKHX
SIBIICHUH M TIPOIECCOB, JAEJIaTh BHIBOJBI C UCIOJIb30BAHUEM JICTyKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOYCHHA, BBIIBUTATh THIIOTE3bI O B3aMMOCBS3SIX
(U3NIECKUX BEITUYHH;

CaMOCTOSITENTLHO BEIOMPATh CIIOCO0 perieHns y9eOHOH PU3NIECKOM 3a1aun
(cpaBHEHHE HECKOJbKMX BAapUAHTOB pEINCHHUSA, BBIOOp HamboJiee
HOJIXOISIIEr0 ¢ Y4ETOM CaMOCTOSITSIIBHO BBIJICJICHHBIX KPUTEPHEB).

Bba3oBble HccaenoBaTeJbCKHE 1eCTBUA .

UCII0JI30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUN NHCTPYMEHT TO3HAHUS;
IPOBOJUTH MO CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOMKHBIM
(u3MUeCKUil 3KCHEPUMEHT, HEOOJIBIIOE UCCIeI0BaHue (PU3NYECKOTO
SABJICHUS;

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

CaMOCTOSITEIbHO (OPMYJIUPOBATH 00OOIEHUSI U BBIBOJBI 110 Pe3ysibTaTaM
MPOBENEHHOTO HAOIIOACHUS, OIbITA, HCCIIEIOBAHUS;

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

Pabora ¢ nHpopmanmei:

MPUMEHSTh Pa3jIMYHbIC METObI, MHCTPYMEHTHI M 3aIPOCHI IPH TTOUCKE M
orOope WHGPOPMAIUU WM JIAHHBIX C YYETOM TPEUIOKCHHON ydeOHOMH
dusznueckoi 3anayu;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAITUIO
pa3IMYHBIX BUIOB U ()OPM IIPEIICTABICHHS;

CaMOCTOSITEJILHO ~ BBIOMpaTh ONTHMAIbHYIO (QOpMYy TNpEIACTaBICHUS
uHPOpMAIMU W WIIIOCTPUPOBATh pelIacMble 3aJa4d  HECIOXHBIMU
CXeMaMH, TnarpaMMaMi, HHOU TpaduKoOi ¥ MX KOMOWHAITUSIMHU.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHA:

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



COMNOCTABJISATh CBOM CYXKICHUS C CYXACHUAMH JPYTUX YYaCTHUKOB
Jranora, OOHapy>KHBaTh Pa3jINdKre U CXOJICTBO MO3UIIUN;

BbIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;
MyOIMYHO MPECTABIATh PE3YIbTAThl BHIMOIHEHHOTO (DU3UYECKOTO OMBITA
(aKCTIepuMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaH/IHOM U UHAUBUIyaIbHOMN
paboThI MPU PEIICHUH KOHKPETHON (PU3UUECKON TTPOOIEMBI;

IPUHUMATH LIEJIA COBMECTHOU JEATEIbHOCTH, OPTaHU30BbIBATH JNEHCTBUS
no e€ JOCTIKEHHIO: pacHpelesaTh PO, OO0CYXIaTh MPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUTasi KAYECTBEHHOTO pe3yJibTara 1o
CBOEMY HAIPABIICHUIO U KOOPAUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMHU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHUCTBUS.

PeryasiTuBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

BBISIBIISATh TIPOOJIEMBI B JKU3HEHHBIX M YYE€OHBIX CUTYyalMsIX, TPEOYIOUIUX
I petieHust (PU3N4YEeCKuX 3HAHUM;

OpUEHTUPOBATbCS B  PA3JIMYHBIX MOAXOAAX HNPHUHATUS  PELICHUN
(MHAMBUAYaTbHOE, MPUHATHE PEUIEHUS B TpYyIIe, NMPUHATHE pPELICHUN
rpynmnom);

CaMOCTOATEIBHO COCTABIAThH aJTOPUTM PEIICHHs (PU3UUECKON 3a1auu WU
IUTAHA UCCIIEJOBAHMS C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh NIPEIIaraéMble BAPUAHThI PEILICHU;
JIeJ1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CﬁMOKOHTpOJIL, 3MOHHOHaﬂbHLIl7[ HHTCJJICKT:

JABaTh aJICKBATHYIO OLICHKY CUTyalluHd W MPEIaraTh IJlaH €€ U3MEHECHUS,
OOBSCHATh TPHUYUHBI  JOCTIKCHHSI  (HEIOCTHIKEHHSI)  PE3YJIbTaTOB
JeSITEIPHOCTHU, JaBaTh OIICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JCSITEIBHOCTh (B TOM YHKCIIE€ B XOJI BBIIIOJTHEHUS
¢u3nueckoro WMCCIEeNOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENIbCTB, W3MEHUBIINXCS CHUTYyallMid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTH CeOsl HA MECTO IPYroTo YelIOBeKa B XO€ CIIOpa WU IUCKYCCUH Ha
Hay4YHYIO TEMY, IOHUMaTb MOTUBBI, HAMEPEHHUS U JIOTUKY APYroro;



NpU3HABaTh CBOE MPABO HA OIMMOKY MPHU PEIICHUHN (HU3NIECKUX 3a]1a4 WK
B YTBEPKJICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPABO JIPYTOro.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 Kjacce mpeMETHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (U3MYECKHE U  XMMHUYECKHE  SIBJICHUA,
HaAOJIIOICHUEe, DKCIIEPUMEHT, MOJIENb, TUIMOTE3a, €IWHHULBI (PU3MUECKHUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHUSA BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIKEHHE (paBHOMEpHOE,
HEpPABHOMEpPHOE, NPSIMOJMHEWHOE), TPACKTOPHs, pPAaBHOJEHCTBYIOIAS
cuia,  gedopmauus  (ynopyras, — IUIacTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBMKEHHE YacTHI] BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPAaBHOMEpPHOE  JBW)KEHUE, HWHEpLHUs,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPJIBIX TEJI C 3AKPEIUVIEHHOM OCHIO
BpallleHuUs], epeiaya JaBjIeHUs TBEPIBIMU TEJIaMHU, KUJKOCTSIMU U Ta3aMu,
aTMoc(epHOE J[aBlICHUE, IUIaBaHUE TEJ, NPEBPAILICHUS MEXaHWYECKOU
SHEPIruM) MO OMHCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBIICHHE M3YYECHHBIX  (DU3WYECKUX  SBJICHUU B
OKpY>KaloIlleM MHpe, B TOM uucie (U3UYECKUE SIBJICHHUS B MPHUPOJE:
MPUMEPHI JIBMXKEHUS C Pa3JIMUHBIMU CKOPOCTSMH B KMBOM M HEXHUBOU
Npupose, ACUCTBUE CWJIBI TPEHUS B MPUPOJAEC U TEXHUKE, BIMSHUE
aTMOC(epHOTo JaBJICHUS Ha *KUBOW OpraHU3M, IUIaBaHHWE PbIO, phIUaru B
TEJIe YeNIOBEeKa, MPU STOM MEPEBOJUTH MPAKTUUECKYIO 3a7a4y B yUeOHYIO,
BBIJIC/ISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TeJl U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dusnueckue BemnuuHbI (Macca, 00BEM, INTIOTHOCTH BEIIECTBA, BpeMSs, My Th,
CKOPOCTh, CPEIIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSHKECTH, BEC Tela,
CuJia TpEHUs, AaBjieHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BBITAIKUBAIOIIAS
CWJIa, MEXaHW4YecKass padoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIBI,
KOO (PHUIMEHT TOJIe3HOTO JCHCTBUS MEXAHU3MOB, KHHETHYECKAs W
MOTEHUUAJIbHAsL JHEPrusi), MpPU ONUCAHUMU TMPABHIBHO TPAKTOBATh
(bu3MUECKHil CMBICT UCTIOJIb3YEMbIX BEIMYHUH, UX 0003HAYCHUS U €IUHUITBI
¢u3nuecKknX BEIWYWH, HAXOJIUTh (POPMYIIBI, CBS3BIBAIONINE JAHHYIO
¢uznuecKkyro BEIWYMHY C JAPYTUMHU BEIWYMHAMH, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITHYHH;



XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHe SBICHUS U IPOLECCHI,
UCIIONb3Ys NpaBUjla CIOXKEHUs CUi (BIOJIb OJHOM MpsAMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIoO paBHOBecUs pbluara (0y10ka),
«30JI0TO€ IIPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHU4ECKOU
SHEPruM, NpU 3TOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIMChIBATh €T0 MAaTEMATHYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3UUECKHUE SIBICHUS, ITPOIIECCHl U CBOIMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil MPAaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh TTPUYMHHO-CJIEICTBEHHbIE CBSA3U, CTPOUTH OOBsCHEHHE U3 1-2
JIOTUYECKUX IIIaroB ¢ ONMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUINUYECKUX
ABJICHUM, PU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemiath pacu€rHble 3ajadyd B 1—2 JEHCTBUSA, MCMOJb3YysS 3aKOHBI U
dopMyIbl, CBsI3bIBaIONIME (DU3MYECKUE BEJIIMYMHBI: HAa OCHOBE aHajIu3a
YCIIOBUS 33J1a4Ml 3aIIUChIBATh KPATKOE YCJIOBUE, MOACTABISTh (PUINYECKUE
BEJIMYMHBI B (OPMYJIbl M MPOBOJUTH PAcyEThl, HAXOJIUTh CIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE ISl PEIIeHUs 3a7a4, OLEHUBATh PEATTMCTUYHOCTD
NOJIyYeHHON (PU3UYECKON BEJIMUYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pEUIUTh MpPU HNOMOLIU
(u3MYECKUX METOJIOB, B OMIMCAHUM UCCIIEIOBAHUS BBIIEISATH MPOBEPSIEMOE
MPEANOI0KEeHNE (TUIIOTE3Y), PA3INYaTh U UHTEPIIPETUPOBATH MOTYUYECHHBIN
pe3yNbTaT, HaXOJUTh OLIMOKM B XOJ€ OIbITa, J€JaTh BBIBOJABI IO €ro
pe3yabpTaram;

MPOBOJUTH OMBITBI 1O HAOMIONEHUIO (PU3UYECKHX SBJICHUN WIH
(pu3HUECKUX CBOMCTB Tell: (POPMYIUPOBATH IPOBEPSEMbIE MPEIIOI0KEHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pYAOBAHMS, 3aAMUCHIBATH X011
OmnbITa U (OPMYJIHPOBATH BHIBOIbL;

BBIIIOJIHATHh MPSAMbIE HM3MEPEHHUS PACCTOSHHS, BPEMEHHM, MAacChl TeJa,
o0béMa, CHUJIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX U
u(pOBbIX MPHOOPOB, 3aMUCHIBATH IMOKa3aHHUS MPHOOPOB C YUYETOM
3a/IaHHOM a0COJOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PM3MYECKOM BEIMUYUHBI OT
IpYrofd C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUH (3aBUCHMOCTH NYTH
PAaBHOMEPHO JIBHXKYLIETOCS TeJla OT BPEMEHU JBUKEHUS TeJla, CUIIbl TPEHUS
CKOJIb)KEHHUSI OT Beca Tejla, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CUJIbI TPEHHS OT IUIOLIAAU COINPUKOCHOBEHUS TEJI, CHJIbI
YIOPYTrOCTH OT YAJUHEHHs MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPY’KEHHON YacTH TeJa U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCHUMOCTH
OT TUIOTHOCTH T€Ja, OT INIYOUHBI, HA KOTOPYIO MOTPYKEHO TeJl0, YCIOBUM
IUIaBaHUS TeJ, YCJIOBUN paBHOBECHs pbluara M OJOKOB), y4yacTBOBaTbh B



IUIAaHUPOBAHUM y4yeOHOro HCCJeOBaHUs, COOMpaTh YCTaHOBKY U
BBIMOJHATh W3MEPEHUS, Clenys MpenoKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabpTaThl IMOJIYYEHHOH 3aBUCHMOCTH (U3UYECKUX BEJIMYUH B BHJIE
NpEeUIOKEHHBIX TaONull U TrpauKOB, JAejaTh BBIBOJBI MO pe3ysbTaTaM
UCCJIeIOBAHNUS,

IPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3MUECKUX BEJIUYUH (IUIOTHOCTH
BEIIECTBA KUJKOCTU U TBEPJIOTO TeJla, CUJIa TPEHUS CKOJIbKEHHUS, TaBJICHUE
BO3/lyXa, BBITAJIKUBAIONIAsA CHJIA, JCUCTBYIOIIAs HA TMOTPYXEHHOE B
KUAKOCTh  TeIo, KOIP(UIMEHT TOJIE3HOTO  JIEUCTBUS  MPOCTHIX
MEXaHU3MOB), CJeAys MPEUIOKEHHON HHCTPYKIMHU: TPHU BBINOJIHEHUH
U3MEpEHUN coOupaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY W BBIYHUCIATH
3HAUYEHHUE UCKOMOM BEJIUYHHBIL;

coOJro1aTh MpaBuiia TEXHUKU 0€30IacCHOCTH IIPH padoTe ¢ J1abopaTOpHBIM
000py0BaHHEM;

yKa3blBaTh MPUHLHUIBI ACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMNCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMmeTp,
phluar, MOJBUHBIN 1 HETOJBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepu3oBaThb MPUHLMIBI  JEHCTBUS H3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCaHus (B TOM 4YHUCIE:
MOJAIIMITHAKY, YCTPOMCTBO BOJOMNPOBOJA, TUAPABIMYECKUA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, aPEOMETP), UCIIOJIb3Yys 3HAHUS
0 CBOMCTBAX (PM3UYECKUX SIBICHUN U HEOOXOIUMBbIE (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTHL  NpUMEphl  (HaxXoAWTh  HMH(OpPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUU B IOBCEJIHEBHOM
KU3HH JUIs oOecriedyeHrs 0e30MacHOCTU MpHU oOpallleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPaHEHHSI 3I0POBbS U COOIOICHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

OCYILECTBIATH OTOOp HWCTOYHUKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JaHHBIM ITOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM M TyTEM CpPAaBHEHHS PA3JIMYHBIX HCTOYHHUKOB BBIJCISTH
uH(POPMAIMIO, KOTOpas SBISIETCS NPOTHBOPEYMBONM WM MOXKET OBIThH
HEJIOCTOBEPHOM;

HCITOJIB30BAaTh IPU BBIIIOJIHEHUM YYEOHBIX 3aJaHUI HAYyYHO-TIOMYJISIPHYIO
auTepaTypy GU3NUECKOT0 COAepKaHus, CIIpaBOYHbIE MaTepUalbl, pECYPChI
cetu VHTepHer, BiaaeTb MNpUEMAMU KOHCIIEKTUPOBAaHMS  TEKCTA,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



YHUCJIC MyOJIMYHO JCNIaTh KPATKUE COOOIICHHS O Pe3ybTaTax MPOSKTOB WITH
y4eOHBIX HCCJICAOBAHUM, IIPH 3TOM TI'PAMOTHO HCIIOJB30BaTh M3YUYCHHBIN
NOHSATUMHBIA ammapar Kypca (HU3UKH, COMPOBOXIATh BBICTYIUICHUE
MIPE3CHTAlNEN;

IIPU BBHITIOJIHEHUN YYEOHBIX IPOCKTOB W HMCCIICJIOBAHUN paclpeeisiTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHUU C TOCTABJICHHBIMHU 3aJladyaMu,
CIICIUTh 3a BBINIOJHEHHEM IIIaHA JEWCTBUH, aJeKBAaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JCATEIBHOCTb  TPYIIbI, BBICTPAaUBaTh
KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUThIBasi MHEHUE OKPYKAIOIIHX.

K xoniy oOyuenus B 8 kiacce rnpeMeTHbIe pe3yiibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIO0JIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJICKYJI, TEINIOBOE JIBU)KCHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALIINYECKUE U
amop(Hble TeNa, HACHIIIEHHBIM M HEHACHIUIEHHBIM Map, BIAKHOCTb
BO3/lyXa, TeMIleparypa, BHYTPECHHSS OJHEPrusi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl, FIEKTPUUYECKOE TMOJie, TPOBOIHUKU
U JUDJICKTPUKH, IOCTOSIHHBIN SJIEKTPUUECKUM TOK, MATHUTHOE TOJIE;
paziuuarh SBJICHUS (TEIUIOBOE pacUIMpEeHUE M CKaThe, Terionepesaaya,
TEIJIOBOE PaBHOBECHUE, CMAauMBaHUE, KAMWUISIPHBIC SBJICHUS, UCIIapEHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpHUCTa/uiM3auusi (OTBEpJEBaHUE), KHUIICHUE,
Terionepeaaya (TeTI0MPOBOJHOCT, KOHBEKIIHS, W3JIyYEHHUE),
ANEKTpU3aIUs Tel, B3aUMOJICUCTBUE 3aPSAJ0B, NCUCTBUS IIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE MAarHUTOB, JIEUCTBHUE
MarHUTHOIO TMOJIsi HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHIYKITUS)
[0 OINHUCAHUI0 MX XAPAKTEPHBIX CBONCTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

pacmo3HaBaTh MPOSIBICHWE W3YYCHHBIX (U3WUYECKHX  SBICHUUA B
OKpY’KaloIIeM MHpE, B TOM uucie (U3UYECKUE SIBJICHHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSHDKEHUWE M KaNWJUISIPHBIE SIBIICHUSI B TMPUPOJE,
KpUCTAJIbI B mpupoje, uznydeHue CoJiHIIa, 3aMEp3aHUE BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHNE POCHI, TYMaHa, UHES, CHETa, DIICKTPHUUECKHUE
SBJICHUSI B aTMoc(depe, dIEKTPUIECTBO KUBBIX OPTaHW3MOB, MAarHUTHOE
moJie 3eMJitu, Jpeiid MoIFOCOB, POJIh MATHUTHOTO TOJIS [Tl YKU3HU Ha 3eMIle,
MOJISIPHOE CHUSIHUE, MpPH HSTOM TMEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (HDUSUIECKUX
SIBJICHUIM;

OMKCHIBATh M3yUYEHHBIEC CBOMCTBA TEN U (PU3UUECKUE SIBJICHUS, UCTIOIb3YS
dusznueckre BEIMYUHBI (TEMIEpaTypa, BHYTPEHHSSI YHEPTHUs, KOJTUIECTBO
TEIJIOThI, YJEJIbHAsl TEIJIOEMKOCTh BEIIECTBA, YJENbHAas TEIUIOTa



IUTaBJICHUS, yJENbHAs TeIJIoTa IapooOpa3oBaHMs, YJelbHas TeIioTa
CTOpaHHs TOIUIMBA, KO3()PPUIMEHT TMOJE3HOro JEHCTBUS TEIMJIOBOM
MAaIlVHbI, OTHOCUTEIbHAS BIAXXHOCTb BO3/1yXa, JIEKTPUUECKUM 3apsil, CUia
TOKa, OJJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIICHHWE IIPOBOJHMKA,
yJIeIbHOE COITPOTUBJIEHHE BELIECTBA, pa00Ta U MOILIHOCTb AJIEKTPUUECKOIO
TOKa), TpU OINHUCAHUU TMPABUIBHO TPAKTOBAaTh (PUIUYECKUN CMBICI
UCIIOJIb3YEMbIX BEIMYUH, 0003HAUEHUS U €AMHUIIBI (PU3MUECKUX BEIUUMH,
HaXoAUTh (OPMYJIbI, CBSI3bIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYUHY C
JAPYTUMHU BEJIMYMHAMM, CTPOUTHh TIpaUKU HU3YYEHHBIX 3aBUCUMOCTEN
(pu3nYeCKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKUE SBICHUS U IPOLECCHI,
UCIIOJb3Ysl OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETHUYECKON TEOpUU
CTPOEHHS BEIEeCTBA, NMPUHLHUI CYNEPHO3UIMU TMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsiaa, 3akoH OMa ajs ydacTKa LEenu, 3aKOH
Jxoyns—Jlenua, 3aKk0H COXpaHEHHUs SHEPTUH, IIPU TOM JIaBaTh CIOBECHYIO
(OpMyYIHPOBKY 3aKOHA U 3aIIUCHIBATh €I0 MATEMATUYECKOE BhIPAKEHUE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTyalUld NMPAaKTUKOOPUEHTUPOBAHHOIO XapAKTEpa: BBIABIISITH
NPUYUHHOCIEICTBEHHbIE CBA3U, CTPOUTH OOBSICHEHUE U3 1—2 JOru4ecKux
iaroB ¢ omnopoil Ha 1—2 H3y4YEHHBIX CBOWCTBA (PUBMUYECKHUX SIBICHHIA,
(pU3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THhle 3aJadyd B 2—3 JEWCTBUS, HCHOJIB3YSd 3aKOHBI U
dbopmynbl, CBs3bIBaIONIUE (DU3NUYECKUE BEIUYMHBI: HAa OCHOBE aHalin3a
YCJIOBHMSL 3aJlayd 3allMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl PpELIeHUA 3aJadd, BbIOMpATh 3aKOHBI U  (QOpPMYJIbI,
HEOOXOoaUMbIE g €€ penieHus, NPOBOAUTH PACUEThl U CpPAaBHUBATH
MOJIYYEHHOE 3HAUYCHHUE (PU3NUECKOI BEIMUYHUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEUIUTh MpPU HOMOLIU
($U3NYECKUX METOJIOB, HCIIONb3YysS OMHCAHHME HWCCIEIOBAHMS, BBLACIATH
IIPOBEPSAEMOE  IPEIIIOJNIOKEHUE, OLIEHUBATh IPABUWIBHOCTh ITOPSIKA
IIPOBEJCHUS UCCIIEIOBAHMSA, AEIIATh BBIBOBIL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKUX SBICHUNA WU
(Gu3nYecKuX CBOMCTB Tell (KalWJUIAPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT ero oobéMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCThIBAHUS U
HarpeBaHusl IpU H3JIYYEHHH OT IBETa H3JIydarolled (Morionaronen)
IIOBEPXHOCTH, CKOPOCTh MCIIAPEHHUs BOJBI OT TEMIIEPATYPBI KUIAKOCTU U
IJIOIIAAA €€ TIOBEPXHOCTH, DJJEKTpU3alrs Tel W B3aUMOJCHUCTBUE
JJIEKTPUYECKUX  3apslOB, B3aMMOJICHCTBUE IIOCTOSHHBIX MArHWUTOB,
BU3YyAJIIM3allAsl MArHUTHBIX II0JIEM TIOCTOSIHHBIX MAarHuTOB, JCHCTBUSA



MAarHUTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHUTA,
CBOMCTBAa 3JEKTPOJBUTATENsl MOCTOSHHOTO TOKa): (OPMYIUpPOBATH
IpOBEpsIEMbIE MPEON0KEHHS, COOUPATh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHMs, OMUCHIBATH XO/J1 OMBITA U (POPMYITHUPOBATH BHIBO/IBI;
BBIIOJIHATH IPSIMbIE U3MEPEHHUS TEMIIEPATYPbI, OTHOCUTEIBbHON BIAKHOCTH
BO3/lyXa, CHWJIbl TOKA, HANPSHKEHUS C MCHOJBb30BAHUEM aAHAJOTOBBIX
npuOOpOB M JATYUKOB (PU3MYECKUX BEITUYUH, CPaBHUBATH PE3YJIbTaTh
U3MEPEHUH ¢ yuéTOM 3aJaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

IPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3NYECKON BETUYMHBI OT
Ipyrol ¢  HCHOJB30BAHMEM  MPSMBIX HM3MEPEHHl  (3aBUCHMOCTH
CONPOTHUBIICHUS MPOBOAHUKA OT €ro JUIMHBI, IUIOLIAAX IONEPEYHOTO
CEYEHMS U YACIbHOIO CONMPOTHUBIICHUS BEUIECTBA MMPOBOJIHMKA, CUIIBI TOKA,
UAYLUIErO0 4epe3 [MPOBOJHUK, OT HANpsDKEHUsT Ha  [POBOJIHUKE,
UCCIENOBAHNE TIOCJIEAOBATEIBHOTO M MAPAJUIEIBHOIO  COEOUHEHUM
IPOBOJHUKOB): ITUIAHUPOBATH UCCJEN0BaHKHE, COOMpATh YCTAaHOBKY U
BBITIOJIHATh M3MEpPEHHUs], Cileays MNpPeJIOKEHHOMY IUIaHy, (PUKCHUpOBAThH
pEe3yNbTaThl NOJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIUIL U TPa(UKOB, JI€TaTh
BBIBOJIBI 10 pe3yJbTaTaM HCCIIEIOBAHNUS;

OPOBOJAUTH KOCBEHHbIE H3MepeHusi (U3MdyecKkux BeNUUuH (ylenbHas
TEIJIOEMKOCTh ~ BEILECTBA, COMPOTUBJIEHUE MPOBOJAHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHHUs, cOOUpaTh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEysl MPEUIOKEHHON MHCTPYKUUU, H
BBIYUCIISITh 3HAYEHUE BEJIMYMHBI,

coOJI01aTh MTpaBuila TEXHUKU 0€30aCHOCTH IIPH padoTe ¢ J1abopaToOpHbIM
000py1I0BaHUEM;

XapakTepu3oBaTh MPUHIMUINBI  JACHUCTBUS M3YYEHHBIX NOPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOI HA MX OMHUCAHUSA (B TOM YHUCJIE: CUCTEMA
OTOTUICHUSI TOMOB, TUTPOMET), MapoBasi TYpOHHA, aMIIEPMETP, BOJILTMETP,
CUETUMK DJIEKTPUUYECKOW OSHEPruu, HIIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPOIPUOOPHI (mpumepsl), BJIEKTPUYECKHUE
MPEJOXPAHUTEIU, STIEKTPOMATHUT, SJIEKTPOIBUTATENIb TOCTOSIHHOTO TOKA),
UCIIONIB3YSl 3HAHUA O CBOMCTBaX (DM3UYECKUX SIBICHUN U HEOOXOIUMbBIE
(pu3nyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPHUTEIbHbBIE
MPUOOPHI 110 CXeMaM U CXEeMaTUYHBIM PUCYHKAM (KUJKOCTHBIA TEPMOMETP,
TEPMOC, TCUXPOMETP, THUIPOMETP, ABUIATENIb BHYTPEHHETO CrOpaHMS,
ANIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBI AJIEKTPHUUECKUX LENe C
MOCJIEA0BATENbHBIM U MapaJUIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3indas
yCJIOBHBIE 0003HAUEHUS HIEMEHTOB JIEKTPUUECKHX 1IeTel;



OPUBOAMTH  NpUMEpPHl  (HAXOAUTh  MHPOpPMALMIO O  IpHUMEpax)
NPaKTUYECKOTO HCHOJIb30BaHUS (PU3MUYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MPHU OOpalleHuH ¢ MpudopaMu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAaHEHUSI 3I0POBbS U COOIIIOICHUS] HOPM
HKOJIOTMYECKOT0 TIOBEICHUSI B OKPYXKAIOLIEH CpeJIE;

OCYHIIECTBJISATh TMOUCK HWHGOpMaMK  (HU3UYECKOTO COACpKAHUA B
NHTepHeTe, Ha OCHOBE HMEIOMIUXCSA 3HAHUM M MYTEM CpaBHEHUS
JIOTIOTHUTENIbHBIX UCTOYHUKOB BBIICISATh HH(DOpMAIUIO, KOTOpas SBIsETCA
IPOTUBOPEUUBON MU MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BHIMIOJIHEHUH YYEOHBIX 3a/IaHU HAYYHO-TIOMYJISIPHYIO
TUTEPaTypy GU3NUECKOTO COJEPIKaHMsI, CIIPABOYHbIE MAaTEPHAIIBI, PECYPChI
cetu VHTepHer, BianeTb MNpUEMAMU  KOHCIEKTHMPOBAaHUS  TEKCTa,
npeoOpazoBaHusi MHGOpPMAIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCHbMEHHBIE U KpaTKUE YCTHBIE COOOIIEHUS,
0000mas wHOpPMALUI0 M3 HECKOJBKUX HCTOYHHKOB (HU3UYECKOTO
coJiep>KaHusl, B TOM YUCJIe MyOIMYHO MPEACTABISTh PE3YJIbTaThl IPOESKTHOU
WM UCCJIEI0BATENBCKOMN S TEIbHOCTH, IIPU 3TOM IPAMOTHO UCIIOJIb30BATh
U3YYCHHBIA TIOHATHMHBIA anmaparT Kypca (QU3UMKH, CONPOBOXKAATH
BBICTYILJICHUE IIPE3EHTALUEH;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3NUECKUX
MPOLIECCOB paclpesesiTh OO0sA3aHHOCTH B TpPyHIe B COOTBETCTBHM C
MOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTh 3a BBINOJHEHUEM IUJIaHA JACUCTBHUI U
KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OLEHUBATh COOCTBEHHBIM BKIIAJI B
JEeSTENbHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBUE,
MIPOSIBIISISt TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

K koHIy 00yueHus B 9 Kiacce nmpeMeTHbIE PE3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUYAIOLIUXCS YMEHHIA:

WCIOJB30BaTh MOHSTHUS: CUCTEMa OTcu€Ta, MaTepuajbHas TOYKa,
TPaeKTOpHsI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO ABMKECHUS, Iedopmarius
(ympyrasi, mjacThyeckasi), TpEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, HMEHTP THKECTH, a0COIIOTHO TBEPJOE TEO,
IIEHTP TSOKECTH TBEPJOTO Tella, PAaBHOBECHE, MEXAHMUECKUE KOJICOAHUS U
BOJTHBI, 3BYK, HHQPA3BYK H yIBTPA3BYK, JICKTPOMATHUTHBIE BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh H JaTbHO30PKOCTD,
CIEKTPBI UCITYCKAHUS W TOTJIOMICHUS, anbda, OeTa- U raMMa-u3IydeHus,
U30TOIIbI, SIIEpHAsl SHEPIeTHKA;

paznuuath SIBI€HUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEWHOE
JBUKEHUE, DPABHOYCKOPEHHOE TPSIMOJUHEHHOE ABM)KEHHE, CBOOOIHOE
NaJIeHUEe TeJl, PABHOMEPHOE JIBHXKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TEJI, PEaKTUBHOE JBMXKEHUE, KoyieOaTelIbHOE ABIKEHHE (3aTyXarolue U
BBIHY)KJICHHBIE KOJ€OaHus1), pe30HaHC, BOJIHOBOE JBI)KEHUE, OTPAKEHUE
3ByKa, IPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKECHHUE WU IIPEIIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pPa3yIoKEHUE OEIoro cBeTa B
CHEKTPp M CIIOXKEHUE CHEKTPAJIbHBIX [IBETOB, JUCIEPCHS CBETA,
€CTECTBEHHasl PaJuOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEWYATOrO CIEKTpa
U3ITyYEHHs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MUECKUX  SBICHUN B
OKpyXaromeM Mupe (B TOM 4YHucie (QU3NYECKHE SIBICHHUS B TIPHUPOJE:
IPWINBBI U OTJUBBI, IBHKEHUE TUIAHET COJTHEUHOM CUCTEMBI, pEaKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKUE BOJHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTUYECKHE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE JEHCTBHUE BHUJIUMOTO,
yIbTPaUOJIETOBOTO ¥ PEHTTCHOBCKOTO H3JIYYEHUM, €CTeCTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHYECKHE JYy4Yd, PAJAUOAKTUBHOE H3ITyUYEHUE
OPUPOAHBIX MMHEpAJOB, JCHCTBUE paJUOAKTUBHBIX HW3JIYYEeHUH 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
(u3znueckre BeNWYUHBI (CpEeIHsAsI W MIHOBEHHAs CKOPOCTh Tella MpH
HEpPaBHOMEPHOM JIBHDKEHUM, YCKOPEHHE, MepeMelleHue, MyTh, YIioBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YNPYTrOCTH, CUJIA TSAXKECTH, YCKOPEHHUE
CBOOOJHOrO TAJEHUs, BEC Tela, HMMIYJbC TeJld, HMILYJIbC CHUJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTECHLMAJIbHAS SHEPrus Tena,
MOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHIMANIbHAS SHEPrus CKaTou
MPYXUHBI, KHHETUYECKAs SHEPT U, TOTHASI MEXaAHUYECKAsl SHEPIHsl, IEPUOL
U 4YacToTa KoyieOaHUl, UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTb CBETa, IOKa3aTeidb IPEJIOMIIEHUS CpEIbl), MPU OMHCAHUU
NPaBWJIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCIOJB3YEMBIX BEJIWYHH,
0003HAUYCHUSA U €IUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMUYMUHY C APYTMMHU BEITUYMHAMH,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIIUYMH;
XapaKTepU30BaTh CBOMCTBa Tel, (PU3MUECKHe SBICHUS U IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHWs SHEPIrUH, 3aKOH BCEMHPHOIO TATOTEHUS,
INPUHLUI CYNEPIO3UIHMH CWI, MNPUHLUUII OTHOCUTENbHOCTH ['anumies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHWs HMMITYJIbCa, 3aKOHBl OTPAXKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHMSI 3apsI0BOTO U MACCOBOIO YHCEI



OpU SJACPHBIX PEaKIMsIX, IPU 3TOM J1aBaTh CJIOBECHYIO (DPOPMYIHPOBKY
3aKOHa U 3aIUCBIBATh €0 MaTEMATUYECKOE BHIPAXKECHHUE;

OOBSICHATh (PU3NYECKUE NPOLECChl W CBOICTBAa Te€l, B TOM YHCIE U B
KOHTEKCTE CUTyalluld MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTHYECKUX
IIaroB C OMOPOM Ha 2—3 W3YYEHHBIX CBOHCTBA (U3NYECKUX SIBICHUH,
(U3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pelaTh pacu€THbIE 3aa4u (ONMUpPAIOLIUECs HAa CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIb3Ysl 3aKOHBI U ()OPMYJIbI, CBSA3BIBAONINE (PU3UUECKUE BEITMUMHBL: Ha
OCHOBE aHaJIM3a yCJIOBMsI 3aJjau 3alMChIBaTh KPATKOE yCIOBUE, BBISBIATh
HEIOCTAIOIINE WM U30BITOYHBIEC JAHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOAMMBIE JUIS PpEUICHUS, TPOBOAWTH pAacu€Thl M  OILICGHWBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAaYCHHS (PU3NIECKON BEJTMYMHBI;
pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOYKHO PpEUIUTh [pPU IOMOIIHU
(U3NIECKUX METOJOB, HCIIOJIb3Yysl OMHMCAHWE WCCIIECIOBaHUS, BBIACIATH
IpoBepsieMOe TMPEANOI0KEHNE, OICHUBATh NPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HCCIEAOBaHWsA, JellaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOMIOICHUI U OTIBITOB,;

NPOBOJUTH OMBITHI MO HAOMIOACHWI0 (U3HUECKUX SBICHUH WU
(u3nuecKux CBOWCTB TeNl (M3ydeHUE BTOpOro 3akoHa HbloTOHA, 3akoHa
COXPaHEHHUS HHEPTUH, 3aBUCHUMOCTh Nepuoda KojeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCHMOCTH OT
aMIUTATYIBI MAJIBIX KOJICOaHM, MPSIMOIMHEHHOE pacIIpOCTPAaHEHNE CBETA,
pa3ioxeHue Oeloro CBeTa B CIEKTP, M3YUYCHHE CBONCTB HM300pa)KCHUS B
IUIOCKOM 3€pKajie W CBOWCTB HM300pakKeHHsI TpeaMeTa B coOHMparomieit
JUH3e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3ITYUCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HM30bITOYHOro Habopa
000pyI0OBaHMs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yIbTaThl, POPMYINPOBATH
BBIBO/IBI;

MPOBOJUTH MPU HEOOXOAWMOCTH CEPUI0 MPSIMBIX W3MEPEHUH, omnpeaenss
CpeqHee 3HAaYeHHE M3MEpAeMON BelIMYMHBI (POKYCHOE paccTOsSHUE
coOuparomeid JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MEpEHUs
(M3MepUTebHOro Mpuodopa);

NPOBOAUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKHX BEIUYMH C
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHMI (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JIBIJKEHHM ©0€3 HadallbHOM CKOpOCTH, NEepuoja
KojieO0aHUI MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HHUsl CBeTa OT yrja MaJeHus U yrja MpeIOMJEHHsI OT yria
HajieHus1): IJIaHUPOBaTh HCCIEIOBaHHE, CAMOCTOATEIBHO COOMpATh



YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl  IMOJYYEHHOM  3aBUCUMOCTHU
¢uznuecknx BEIMYMH B BHUAE TAOMWIl M T'paUKOB, JelaTh BBIBOJIBI IO
pe3ysbTaTam HCCIIeIOBAHUS;

NPOBOJUTh KOCBEHHBIE U3MEpPEHUS (PU3NUYECKUX BEIUYUH (CpemHss
CKOPOCTb U YCKOPEHUE TeJla IPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO TMAaJNEHUsI, KECTKOCTh TNPYKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHUSI, MEXaHuueckass paboTa M MOIIHOCTb, YacCTOTa U TMEPUO]
KoJIe0aHU MaTeMaTUYeCKOro W MPY>KUHHOTO MAasTHHUKOB, OINTHYECKAs
cCuia CcoOHWparIie JUH3bI, pPaJUOAKTUBHBIM (OH): TIUIAHUPOBATH
U3MEpEeHHUs, COOMpaTh HKCIEPUMEHTAIBbHYIO YCTAHOBKY U BBIMOJHSATH
U3MEpEeHUs, CleAys MPeUIOKEHHOW HHCTPYKIHMH, BBIYUCISATH 3HAUYCHUE
BEJIMYMHBI U aHAJTM3UPOBATH MOyUYEHHBIC PE3YJIbTaThl C YIETOM 3aJaHHON
MIOTPEITHOCTH U3MEPEHUI;

coOJro1aTh MpaBuiia TEXHUKU 0€30IaCHOCTH IIPH padoTe ¢ J1abopaTOpHBIM
000py10BaHHEM;

pa3iauuaTh OCHOBHBIC TMPH3HAKA M3YyYEHHBIX (PUINYECKUX MOJICICH:
MaTepualibHasl TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEHHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, TUTaHeTapHas MOJIeNb aTOMa, HyKJIIOHHAs! MOJIEITh
aTOMHOTO SJIpa;

XapaKTepU30BaTh TMPHUHIMIBI  JCHCTBUS HW3YYCHHBIX MPUOOPOB W
TEXHMUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHHUS (B TOM YHCIE:
CIIUIOMETp, MATYMKH TIIOJOKCHHS, PACCTOSHHUSI W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmapar, ONTUYECKHE CBETOBOIBI,
CHEKTPOCKOM, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUHA M  HEOOXOAUMBbIE  (PU3MUYECKue
3aKOHOMEPHOCTH;

MCITOJIH30BaTh CXEMBI M CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOUCTB, U3MEPUTEIHHBIX TIPUOOPOB U TEXHOJIOTUIECKHUX MPOLIECCOB MPH
pemeHny  y4eOHO-TIPAKTUYECKUX  3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHHI B TUTOCKOM 3€pKalie U cOOUparome TnH3e;
MPUBOAUTH  NpUMEpPHl  (HaxoauTh  WHDOpPMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUS (DU3MUECKUX 3HAHWNA B TIOBCETHEBHOU
KU3HH 11 oOecrieueHrs 0€30MacHOCTH TIPH OOpalIeHu: ¢ MpUOOpaMu H
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHECHHUSI 3JI0POBBS 1 COOJIIOICHHSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpY>KaloIlEeH cpeie;

OCYHIICCTBJIATh TMOUCK WHGOpMauK (HU3UYECKOTO COACpPKAHUA B
WNuTepHete, caMoCTOSTENBHO (HOPMYITUPYS TOUCKOBBIN 3alpOC, HAXOIUTh
MyTH OTPEAENICHUs JOCTOBEPHOCTH MOJYYCHHONW MH(OpPMAIIMU Ha OCHOBE
UMEIOIIUXCS 3HAHUM U TOTIOJTHUTENBHBIX UCTOUYHUKOB;



MCIIOJIH30BATh MPHU BHITIOTHEHUN yU4E€OHBIX 3aJaHU HAYyYHO-TIOMYJISPHYIO
TUTEPATYpPy HU3UUECKOTO COJIEPIKAHMS, CIIPABOYHBIE MAaTEPHAIIBI, PECYPChHI
cetu VHTepHer, BiameTh mpUEMaMU  KOHCIEKTHPOBAaHUSA  TEKCTA,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
MHPOpPMAIIMN U3 HECKOJIbKUX HCTOYHHKOB (U3UYECKOTO COJCPIKAHUSA,
MyOJIMYHO TPEJCTABIIATh PE3YJIbTAThI MPOSKTHOW HMITU HUCCIIEIOBATEILCKON
JCSITENFHOCTH, TIPU  OTOM TPaMOTHO  HCIIOJNB30BaTh  HM3YYCHHBIN
NOHATUWHBIA ammapaTr HW3y4aeMmoro paszena (U3WKH M CONPOBOXKIATH
BBICTYIUICHHUE TIpe3eHTalMeld ¢ Y4ETOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacoB DJIeKTPOHHBbIE
Ne HaunMmenoBanue pa3ieioB u TeM (undposrbie)
Kontpoasnbie | IIpakTnyeckue
n/n NpOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
Pasnes 1. ®usuka u e€ posib B NO3HAHMHN OKPYKAKOIIEro MUpa
bu6nunoreka [JOK
11 o - 2
M3HKa © HayKa O Hipupoae https://m.edso0.ru/7f416194
bu6mmoreka [JOK
12 PuHHCCKHE BT IHHEI 2 L https://m.eds00.ru/7f416194
Bbu6nunoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I MO3HAHUS httos://m.edsoo.ru/7fA16194
Hroro mo pazneny 6
Paznen 2. [lepBoHauyanbHble CBeleHHS O CTPOEHUH BelllecTBa
bu6mmoreka [JOK
21 CTpoettne BetecTsa 1 https://m.eds00.ru/7f416194
99 JIBrmKeHre U B3aMMOICUCTBUE YaCTHI] 9 1 bubmuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRHA BetecTBa https://m.edsoo0.ru/7f416194
Hroro no pazneny 3)
Pa3nen 3. /IBu:keHune u B3auMoaeiicTBHE Tel
Bbub6nunoreka IJOK
A M
3 CXATHHACCKOC JBIDKEHIC 3 https://m.edso0.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

bu6nunoreka [JOK
3.2 HHepuus, macca, MI0THOCT 4 ! https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.3 Crna. Bkt cun 14 2 https://m.edso0.ru/7f416194
Wroro no pazneny 21
Pasznen 4. JlaBjieHue TBEPABIX TeJl, JKUJAKOCTEH U ra3oB
41 JHasnenue. [lepenaua gaBrneHus TBEPABIMU 3 bubmuoreka [JOK
' TeIaMH, JKHUIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 Hlapetie xHKoCTA > https://m.eds00.ru/7f416194
Bu6nunoreka [JOK
4.3 ATvocheproe nasenne 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE JKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 2 3 bubnunoreka [HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznea 5. PaGoTa 1 MOIIHOCTB. DHeprus
bubmnoreka [JOK
>1 Pabora n momsocTs 3 . https://m.edsoo.ru/7f416194
bubmuoreka [JOK
52 HpocTete MeXaHH3MEL > 1 https://m.eds00.ru/7f416194
bubmnoreka IJOK
. M 4 1
>3 CXATICCKAT SHEprud https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 12



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

8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jiesioB U TeM ungpposbIie
Ne ni/m P Konrpoabnbie | IIpakTuyeckue (upp )
NMporpaMmblI Bcero o0pa3oBaTebHbIE
padoThI padoTsI
pecypchl
Pazpen 1. TenyioBbIe AiBJICHUA
. bubmuoreka [JOK
1.1 CrtpoeHue 1 CBOMCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
12 Terosbie pouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasznen 2. JjiekTpuUyecKre 1 MATHUTHbIE SIBJICHUS
21 DIIEKTpUYECKUE 3apsibl. 3apsSKEHHBIE Tela F 1 bubnuoreka [IOK
' W UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bub6mmoreka [JOK
2.2 [TocTOSTHHBIN PTEKTPUICCKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABTICHIL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 MICKTPOMATHHTHA HHAYKIUHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne ni/m P Kourpoasnbie | IIpakTtuyeckue (upp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchl
Pazpen 1. Mexannueckue siBJCHUA
11 MexaHU4YeCKOe IBMYKCHHUE B CITOCOOBI €ro 10 1 bu6mmoreka [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [JOK
1.2 B 7 20 1 3
SAIMOSIEHCTBHE Te https://m.edsoo.ru/7f41a4a6
bu6imoreka [JOK
1.3 3 10 3
AKOHBI COXpAHEHHA https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 40
Paznen 2. MexaHu4veckue KoJed0aHusi M BOJHbBI
bub6mmoreka [JOK
2.1 M o 7 3
CXAHITICCINE RONCOArHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHUYeCKHE BOJIHEL. 3 8 1 3
XAHITICCKHE BOMHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazjen 3. DiieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJIHBI
DIIeKTPOMArHUTHOE TIOJIE U bubnuorexa [IOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6

Pa3nen 4. CBeToBbIe IBJICHUSA



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

4.1 3aKOHEI PacIpPOCTPAHCHHS CBETa 6 2 bubmiorexa [JOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIuH3BI 1 onTHYECKHE MPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4. P 2
3 a3JI0’KeHUE 0eI0ro cBeTa B CIEKTP 3 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBbI€ sIBJIEHHS
bu6mmoreka [JOK
51 Hcnyckanue u MoryionieHue CBeTa aTOMOM 4 1 httos://m.edsoo.ru/741a4a6
bu6munoreka [JOK
52 CTpocHHe aTOMHOr0 A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 Fnepubie peakii ! ! https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pasnen 6. [loBTopuTe/ibHO-00001a01IIMIT MOY.Ib
[ToBTOpEHME 1 0000IICHUE COlePKAHUS bu6mmoreka [JOK
6.1 9 2
Kypca ¢u3nku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC

Ne

/o

Tema ypoka

KoauuecTBO 9acoB

KourpoJabubie
Bcero P
padoThI

IIpakTHyeckune
padoTbI

Jlara
H3y4YeHHUs

DJIEKTPOHHbIE
uudposbIe
oOpa3oBaTe/ibHbIE

pecypchl

®dusuka — HayKa O IPUPOJE.
SBiIeHUS IPUPOIBI

dusnueckre BEIUYNHBI U UX
usmepenus JI/P Ne 1 «Onpenencuane
I[EHBI JIeTICHUS] U3MEPHUTETHLHOTO
puodopay.

dusnyecKkue BeITUUNHBI U UX
U3MEpeHHe

Jlab.p. Ne2 «M3mepeHue pa3mepoB
MaJIbIX TECII»

Metoabl HAYYHOTO TTO3HAHMSL.
Onucanue GU3NYECKUX SBICHUH C
IIOMOIILIO MOJieIel

bu6numoreka [JOK

https://m.edsoo.ru/ff09f72a

Vpok-uccnenoBanue "lIposepka
TUIOTE3bI: JaJbHOCTh MOJIETa
IapyKa, MyneHHOr o
TOPU30HTAJILHO, TEM OOJIbIIE, YEM
OoJbI1Ie BRICOTA TTyCKa"

Ctpoenne BeniectBa. OMbITHI,
JTIOKA3bIBAIOIINE TIUCKPETHOE
CTPOEHHUE BEILIECTBA

bubnuoreka [JOK

https://m.edsoo.ru/ff09fe0a



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

bubnuoreka [JOK

8 BIDKEHUE YaCTHI[ BEI[ECTBA
A Tl Belll https://m.edsoo.ru/ff0a013e
Ypok-uccrnenoBanue «ONBITH IO
9 HAO0IIOAEHUIO TEILJIOBOTO
paCIIMPEHHS Ta30BY
10 ArperaTtHble COCTOSIHHSI BEIIECTBA
OcoOEeHHOCTH arperaTHbIxX
coctostHui Bosbl. O600IIeHE 1O bubmuoreka [JOK
11
pazaeny «llepBoHavyaibHBIE https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHUHU BEUIECTBAY
Mexanundeckoe IBUKECHHUE.
12 PaBHOMEpPHOE 1 HEPABHOMEPHOE bubmorexa LOK
p p P https://m.edsoo.ru/ff0a05c6
JIBUKEHUE
bu6nmoreka [JOK
13 Ckopoctb. EquHHIBEI CKOPpOCTH
p A H p https://m.edsoo.ru/ff0a079c¢
14 PacueT myTH U BpeMEHU JBUKEHUS Bubmaorexa OK
yr P A https://m.edsoo.ru/ff0a0ae4
Nuepuusa. Macca — Mepa bubnuoreka [JOK
15
MHEPTHOCTHU TEIl https://m.edsoo.ru/ff0a0c10
IImoTHOCTE BemiecTBa. Pacuer
16 Macchl ¥ 00bEMA TENA 110 €r0 bubnnorexa [IOK
https://m.edsoo.ru/ff0a0fee
[UIOTHOCTH
JlaGopaTopHas pabora
17 «OmnpeneneHne IOTHOCTH TBEPIOTO
TEnA»
18 Pemenue 3agad mo reme bubmmoreka [JOK

"[ImotHOCTE BemmecTBa"

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuna kak XapaKTCPUCTHUKA

19 B3aumozercTeus Teir. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabora «3yyenue

20 3aBUCHUMOCTH PACTSHKCHHUS
(medopmarumn) Npy>KUHbI OT
MIPUIIOKEHHOU CHIIBI»

21 SBaeunue tarorenus. Cuia TSHKECTH
CBs3b MEXKY CUJION TSKECTU U

22 Maccoi Teiia. Bec tena. Pemenune bubmiorexa HOK

o ' | https://m.edsoo.ru/ff0al778
3ama4 1mo reme "Cuia TKeCTH
Cuita TSOKeCTH Ha APYIUX IUIaHETax.
23 dusnueckue xa aKfeyr HCTUKHA bubmorexa HOK
p p https://m.edsoo.ru/ff0a1502
IUIAHET
bu6mmoreka [JOK
24 Hsmepenune cui. JIluHaMOMET
p A p https://m.edsoo.ru/ff0al8cc
Bbubnuoreka [JOK
25 Bec tena. HeBecomocTn
https://m.edsoo.ru/ff0al778
CioxeHure IByX CHII,
26 Ham aBJIeHIi[HzXHo OJTHOM IPSIMOIi bubnnorexa [OK
p - A p ' https://m.edsoo.ru/ff0ala70
PaBHOzeliCTBYIOIAS CHIT

97 Penrenne 3ama4 mo reMe
"PaBHOzelcTBYIOIIAsA CHIT"

08 Cwiia TpeHus u e€ Buapl. TpeHue B bubnnoreka [HOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JIaGopaTopHnas pabota «3yueHue

PATOPHATP i bubmuoreka [JOK

29 3aBHCUMOCTH CHJIbI TPEHUS

CKOJIBXXCHHUSA OT CHUJIbI JaBJICHUA U

https://m.edsoo.ru/ff0alcc8



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

XapakTepa COMPUKACAIOIINXCS
MTOBEPXHOCTEN

Pemrenne 3a/lad Ha OIIpCACJICHUC

30 N .
PaBHOJCHCTBYIOIIEH CHITBI
Pemenne 3amad mo Temam: «Bec
31 tenay, «I papudeckoe nzodpaxxeHue bu6mmoreka [IOK
cuy, «Cuian», https://m.edsoo.ru/ff0alde0
«PaBHOEWUCTBYIOIIAS CUIT»
KonTponbHas pabora 1o Temam:
«MexaHndecKkoe JIBHKECHHE,
32 «Macca, IIIOTHOCTBY, «Bec Temay,
«I"paduyeckoe N300pakeHUE CUIT»,
«Crey
33 Hasnenune. CiocoObl yMEHBIICHUS U bubmuoreka [JOK
YBEJIIMYEHUS JaBJIEHUS https://m.edsoo.ru/ff0a20a6
JlaBienue raza. 3aBUCUMOCTb
34 IaBJIEHUS ra3a oT 00béMa bubmorexa LOK
’ https://m.edsoo.ru/ff0a2376
TeMITepaTyphl
Ilepenaua naBiaeHus TBEPILIMU
35 TGJII;MI/I JKUIKOCTSIMU U Ea33MI/I bubmnorexa [OK
» HHA ’ https://m.edsoo.ru/ff0a25b0
3akon Ilackana
aBJICHHUE B JKMJKOCTH M Ta3e,
36 fBISBaHHOC JIIEVCTBUEM CHJIbI bubmorexa LOK
https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenwne 3amaq no teme «JlaBnenue bubnuoreka [JOK
B JKHIKOCTH U rase. 3axkoH Ilackams https://m.edsoo.ru/ff0a2826
Bbubmnoreka [IOK
38 CooOmrarommecs CoCyIpl I

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1de0
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

bubnuoreka [JOK

39 r 7
FAPABIIIICCKHH Tpece https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopmiaeBoi
JKAJIKOCTHBIN HACOC
41 ATmocdepa 3eMi U TPUIHHBI €€ bu6mmoreka [IOK
CYLIECTBOBAHUA https://m.edsoo.ru/ff0a2b5a
42 Bec Bozyxa. AtmocdepHoe bubnmoreka [IOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armochepHOro bubnunoreka [HOK
nasnenus. OneitT Toppuuem https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmmorera LIOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepoua. AtmocdepHoe bu6mmoreka [IOK
JIaBJICHUE Ha Pa3JIMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Penrenue 3amay no teme "
AtmocepHoe naBieHue"
Jle¥icTBre KMAKOCTH M T'a3a Ha
47 MOIPYKEHHOE B HUX TEJO bubmmorexa LIOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumesioBa cuia
JlaGoparophas pabora
48 «Ornpenenenre BHITAIKMBAIOIIEH bubnunoreka [HOK
CHUJIbI, ICVCTBYIOILIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHJIKOCTH)
JlaGoparopHas paboTa 1o Teme
bubmmoreka [JOK
49 «MccaenoBanue 3aBUCHMMOCTH Beca

Teja B BOJZIE OT 00BEMa

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

HOFPYX(CHHOIZ B XKXUJIKOCTb 4aCTH
TCIa»

50

IInaBanue Ten

bu6numoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHast pabora
"KoHcTpynpoBaHue apeoMeTpa Uiu
KOHCTPYHPOBAaHME JIOAKH U
ompenereHue eé
Ipy30M0JbEMHOCTH"

52

Pemenue 3agau nmo remam:
«[InaBanue cynoB.
BosnyxormaBanue», «/laBinenue
TBEP/IBbIX TEJN, KUIKOCTEN U Ta30B»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Kontponbnas pabora mo reme
«JlaBieHue TBEpAbIX Te,
JKUJKOCTEN U Ta30B»

54

Mexanuueckast pabora

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

MomnaocTs. EnMHUIEI MOIITHOCTH

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

56

Ypok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH NTPU
oABEME 10 JIeCcTHHIIE"

57

IIpocTbie MmexaHnu3Msbl. Poryar.
PaBHOBecue cui Ha pelyare

58

Prruaru B TexHuke, ObITY U
npupoze. Jlaboparopuas pabora
«HccnenoBanue ycioBHil
paBHOBECHUS pblyara

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amay no teMe «Y CI0BUSA
PaBHOBECHS pblyara

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0a48a6

60

KoadpumuenT nonesnoro nericTBus
MexaHusma. JlaboparopHas padora
«M3mepenne K11/ HaknoHHON
MIOCKOCTH

0.5

61

Pemenne 3amau mo teme "Pabora,
MormHocTs, KIT/1"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnueckas SHeprusl.
Kunernueckas n IIOTCHIMAJIbHAs
SHEPTUs

Bbub6nuorexa [JOK
https://m.edsoo.ru/ff0a4252

63

3akoH COXpaHCHUA MEXaHHU4YeCKOH
OHEPTUn

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

64

YPpOK-3KCIIEPUMEHT MO TeEME
"JKcrepuMEHTAIbHOE ONPEIeIICHNE
N3MEHCHUS KHHETHUYECKON 1
MOTEHIIMAIBHON SHEPTUH MPU
CKaTBIBAaHUM TeJIa IO HAKJIOHHOM
IIockoctu"

65

KontponbHas pabora mo reme
«Pabota 1 MOITHOCTE. DHEPTUS»

66

PesepBHblit ypok. Pabora c
TEKCTaMU 110 TeMe "MexaHndeckoe
nBrxenue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad4ee6

67

PesepBHbIii ypok. Pabora ¢
TeKcTaMH 1o Teme "JlaBieHue
TBEPABIX TEJN, )KUAKOCTEN U ra3oB"

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



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

PesepBHblit ypok. Pabora c

68 Texcrtamu no teme "Padora. 1
MormsocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 13

[TPOI'PAMME




8 KJIACC

KoanuectBo yacoB JIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoasbubie | IlpakTHueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsl
OcCHOBHBIE TIOTOXKEHUS
MOJIEKYJIIPHO-KHHETHUYECKON bubnuoreka IIOK
1 1
TEOPHUU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MOJATBEPKACHUS
2 Macca n pasmep aTOMOB U MOJIEKYJI 1
Mogaenu TBEPIOTO, KUIKOTO U
3 ra3zoo0 a3Hol;)"0 COCTOSTHUI 1 bramorexa LIOK
P https://m.edsoo.ru/ff0a540e
BELIECTBA
OO0ObsicHEeHHE CBOWCTB TBEPAOTO,
YKUAKOTO U Ta3000pa3HOro
4 COCTOSIHHUH BEIIECTBA HA OCHOBE 1
MTOJIOKEHU N MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannmueckue u amopgHbie 1 bubnmoreka [JOK
Tela https://m.edso0.ru/ff0a5800
6 CMaunBaHue ¥ KalWIIIPHOCTD. 1 bu6mmoreka IIOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paclIMpeHue 1 cxaThe 1 bubmmorera LIOK
p p https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEPATYPHI
8 CO CKOPOCTBIO TETIOBOTO JIBHKEHUS 1

YACTHI]



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 Buyrpennss sneprus. CriocoOsl bub6mmoreka IIOK
M3MEHEHUS! BHYTPEHHEW YHEPTUU https://m.edsoo.ru/ff0a5c60

10 Bunae! Tenionepenauu bummorera LIOK

A pei https://m.edsoo.ru/ff0a6412
Ypok-konpepenuus "[Ipakrunyeckoe

11 MCIIOJIb30BaHHUE TETIJIOBBIX CBOMCTB bubnmoreka [JOK
BEIIIECTB K MAaTEPUAJIOB B LETSAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonuyecTBo TemnoTel. Y nenbpHast bu6mmoreka [JOK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHe TerIoBoro Oananca.

13 TennooOMeH u TerioBoe bubmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBeCHE
JlabopaTopHas pabora
"UccnenoBanue sBICHUS bubmuoreka [JOK

14
TETI000MeHa MPH CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJHOHM U Tops4Yeit BOabI"

Pacuer konuuecTBa TEMIOTHI,

15 HEO0OXOMMOTr0 JIJIsl HarpeBaHUs
TeNa U BBIICISIEMOr0 UM TpU
OXJIAXKJICHUH
JlaGopaTopHas pabora

16 "OnpenenaeHue yaeabHoi buGnnorexa [OK

P Y " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
17 DHeprus TOIuBa. Y IeinbHas bubnuoreka [JOK

TCIJIOTA CrOpaHUs

https://m.edsoo.ru/ff0a7b5a



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

18

[InaBneHue u OTBCPACBAHUC
KPpHUCTATINIMYCCKUX TCJI. Y,HGJ'II)HEUI
TCIIJIOTA IIJIaBJICHUA

bubmmoreka [JOK
https://m.edsoo.ru/ff0a71d2

19

JlaGopaTopHas pabora
"Onpenenenue yaenbHOU TEII0ThI
IJ1aBJIcHUA 1bpaa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

[TapoobpazoBaHue M KOHAEHCAIHSL.
Hcnapenue

bubnuoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunenune. Y nenpHas temiora
apooOpa3oBaHus U KOHJEHCAIIUH.
3aBUCHMOCTH TEMIIEPATypPhl
KHUTICHHUST OT aTMOC(HEpPHOTO
JTABJICHUS

bu6numoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

BnaxnocTs Bo3ayxa. Jlaboparopuas
pabora "Onpenenenue
OTHOCHUTEJIbHON BIIaXKHOCTH
BO3IYXa"

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

23

Pemenue 3amay Ha onpeaeneHue
BJIAKHOCTH BO3yXa

24

[TpuHIHITBEI paOOTHI TETIOBBIX
nsurareneif. [Taposas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPAHUS

25

KIIJI TenmoBoro gBUraTeis.
TennoBble ABUTaTENN U 3alllATA
OKpY>KarollIe cpeapl

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

26

3aKOH COXPAaHEHHUS U IIPEBPALCHUS
SHEPTUH B TEIJIOBBIX MpOLIECccax



https://m.edsoo.ru/ff0a71d2
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

[TonroroBka K KOHTPOJIBHOM paboTe
1o Teme "TenIoBbIe IBJICHHA.

bu6numoreka [JOK

21 W3meHenune arperaTHeIX COCTOSSHAN https://m.edsoo.ru/ff0a83f2
BemecTna"
KonTponbHas pabora mo Teme
28 "TenJII)OBLIe }IBJI')IeHI/I}I. N3menenue brbamorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHBIX COCTOSIHUH BEIIeCTBA
29 OnekTpusanus tei. J[Ba pona
AIIEKTPUYECKUX 3aps10B
Ypok-uccienoBanue
30 "DnekTpuszanus Te1 UHAYKIUEH 1
MIpY CONPUKOCHOBEHUN"
31 B3aumoneiicTBre 3apsSKEHHBIX TEI. bubnuoreka [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIeKTpUUIECKOe TOJIE.
39 HampskeHHOCTD 31EKTpUYECKOro bubmmoreka [IOK
nosnd. [IpuHuun cynepno3unuu https://m.edsoo.ru/ff0a8al0a
AJIEKTPUYECKUX TTOJIeH
Hocurenu snexTpuyeckux 3apsiioB.
33 OnemenTapHbii 3apsan. CtpoeHue
aToMa
34 [IpoBOAHMKY U TUANEKTPUKH. 3aKOH bu6mmoreka [IOK
COXpPAHEHUS JICKTPUYECKOr0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha npUMEHEHNE bub6nuoreka [IOK
CBOWCTB AJIEKTPUUYECKUX 3aPS/I0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKHUI TOK, YCIOBUS €0
36 cymectBoBanus. Mcrounuku bubamorexa LIOK

SJICKTPUYCCKOT'O TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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

bubnuoreka [JOK

37 E€UCTBUS DIIEKTPUUECKOr0 TOKA
A p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictere

38 AJIEKTPUIECKOrO MOJIs Ha 1
MPOBOJAHUKH U AUIJIEKTPUKH"

DNEeKTpUYECKUI TOK B METaJUIAX, bu6mmoreka IIOK

39
JKUIKOCTAX U ra3zax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUYEeCcKas 1eMb U €
COCTaBHBIE YACTH
Cwuita Toka. JlaboparopHas pabota

41 "Usmepenne U peryIupoBaHue CUIIBI 0.5 bubmiorexa HOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECKOe HaIPSHKCHHE.

42 BonwsT™metp. JlTabopaTopHas pabora 05 bubnnoreka LHOK
"3mepeHue 1 peryinpoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

ConpoTUBIEHUE IPOBOIHUKA.
43 Vv eJI;I)HOC coIr OTI/I;BJ'IGHI/IG bubmorexa HOK
8 p https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTtopHas pabora
"3aBUCUMOCTB 3JIEKTPUUECKOTO
44 COIIPOTUBJIEHHUS IIPOBOIHUKA OT €0 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0aa738
JUTHHBI, IO TTOIIEPEIHOTO
cedeHus u marepuaia”
3aBUCUMOCTH CHUJIBI TOKA OT
bu6numoreka [JOK
45 HanpsokeHus. 3akoH Oma s

ydacTKa Lernu

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaGoparopHas pabora
"UccneqoBanue 3aBUCUMOCTH CHJIEI

Bubnunorexa [JOK

46 TOKA, U ero 4yepe3 pe3ncTop, OT
Ay pe3 b p https://m.edsoo.ru/ff0aa04e
COIIPOTHUBIICHUS PE3UCTOpPA U
HanpsHKeHUs Ha pe3uctope”
47 [TocnenoBaTenbHOE U MapalIeIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlabopaTtopnas pabora "IIpoBepka
48 IIpaBWJIa CIIOKEHUS HAaPSLDKEHUI bubmmoreka [TOK
IIPY MOCIEA0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHHNH ABYX PE3UCTOPOB"
JlabopaTopnas pabora "I[IpoBepka
49 IIpaBUJjIa I CUJIbI TOKA IIPU bubnunoreka LHOK
MapaJuIeIbHOM COEIMHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3a1a4 Ha MpUMEHEHNE
50 3akoHa Oma I pa3andHoro bubnuorexa [OK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
Pabora 1 MOIITHOCTB
51 3IEKTPUUECKOr0 TOKA. 3aKOH bubmorexa [OK
P ' https://m.eds00.ru/ff0ab124
[xoynsa-Jlenna
JIaGopaTopHas padoTa
52 "Om gnengHHe pa60TBI 1 MOIIHOCTHA bubnnorexa [OK
p p ., https://m.edsoo.ru/ff0ab3e0
AIEKTPUYIECKOr0 TOKA
DJIEKTPUYECKUE LIETIH U
53 NOTPeOUTENH ICKTPUUECKOM bubnunoreka [HOK

sHepruu B ObiTy. Kopotkoe
3aMBbIKaHHEC

https://m.edsoo.ru/ff0ab660



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

[TonroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DIEKTPUUYECKUE 3aPSJIbIL.

Bubnunorexa [JOK

54 3apsoKeHHBIE TEla U UX
P . . https://m.edsoo.ru/ff0abd2c
B3anMoOnencTBUA. I10CTOSHHBIN
AIIEKTPUYECKUNA TOK"
KonTponbHas pabora 1o teme
"DneKTpUYeCKue 3apsabl.
bubnunoreka [JOK
95 3apspKeHHbIE Tella U UX
. . https://m.edsoo.ru/ff0abea8
B3aumoaercTsus. [10CTOAHHBIN
AIEKTPUIECKUH TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3aHMOJICHCTBUE
57 VYpok-uccnenoranue "M3yuenue 1 bubmuoreka [JOK
IOJIEH ITOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnautHoe nojie. MarHuTHoe 1oJe
bu6mmoreka [JOK
58 3eMJIM U €ro 3HaYeHUE IS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emMiie
OnsiT OpcTena. MarauTHoe none
59 DJIEKTPUUYECKOr0 TOKa MaraurHoe bubnuorexa [IOK
P https://m.edsoo.ru/ff0ac1d2
MOJIE KATYIIKU C TOKOM
[IpuMeHeHue 31eKTPOMArHUTOB B
50 texHuke. JlabopaTopHas pabora 05 bubnnoreka [HOK
"U3yuenue NeCTBUS MarHUTHOT O ' https://m.edsoo.ru/ff0ac74a
T0JIS Ha IPOBOJIHUK C TOKOM"
DJIEKTPOABUTATEIb IOCTOSIHHOTO
TOKa. Mcnonp3oBanue
o bubmuoreka [JOK
61 AIEKTPOJIBUTATENICH B TEXHUYECKUX

YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopaTopHas pabora

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"KoHCTpynpoBaHHe U NU3y4eHHE
paboThI 3NIeKTpoABUTATEINA "

OmnbiTel Papajes. 3aKoH
62 AJIEKTPOMArHUTHON MHIYKIUH. 1
IIpaBuno Jlenna

Onexrporeneparop. CriocoObt
MOJTYYCHUS DIIEKTPUICCKON
63 SHEPTUU. DIEKTPOCTAHITNN Ha 1
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPTUU

[TonroroBka K KOHTPOJIBHON paboTe
64 1o TeMe "DIEeKTPUUECKHUE U 1
MarHuTHBIE IBJIEHUS"

KontponbHas paGora 1o Teme

65 "DaeKTpuuecKue U MarHUTHBIE 1 butamorexa LIOK
P " https://m.edsoo.ru/ff0acb14
ABJICHUS
PesepBHblit ypok. Pabora c
66 TeKcTamu 1o Teme "TerroBsie 1 bubmmorera LIOK
| https://m.edsoo.ru/ff0acc5e
ABJICHUS

PesepBHbIit ypok. Pabora c

. Bbubmanoreka IHOK
67 TekcTaMu 110 TeMe "[1ocToAHHbBII 1 &

https://m.edsoo.ru/ff0acdc6

ANIEKTPUYECKUNA TOK"

PesepBHbIii ypok. Pabora ¢
68 TEeKCTaMU 10 TeMe "MarHuTHbIC 1

sIBJIeHUS"

OBIIEE KOJIMYECTBO YACOB ITO

I[TPOI'PAMME 08 2 145
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9 KJIACC

KoanuecTBo yacoB JJIeKTPOHHBbIE
(1]
‘:;-n Tema ypoka Beero Kontpoabnbie | IlpakTuueckue fl[:;:ennﬂ :)Ig;)l:l[;(())]';:;eeﬂbﬂble
padoThI padoThI pecypebi

1 MexaHnueckoe IBUKEHHE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCHUTEIIBHOCTD 1 bubmuoreka [JOK
MEXaHUYECKOr O JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIpsIMOSIMHEWHOE 1 bubnnoreka LIOK
JIBUXCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHERHOE

4 newkeHue. CpeaHsis 1 MTHOBEHHAs 1
CKOpPOCTb
[IpsimonuHENTHOE paBHOYCKOPEHHOE bubnnoreka LIOK

5 1
JIBUKEHHE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOITMHEWNHOTO

6 PaBHOYCKOPEHHOI'O IBUKEHUS. 1
I'paduk ckopoctu
JlaGopaTopHas pabora

7 "Onpenenenne yCKOpEHUs Tena npu 1 1 bubmuoreka [JOK
PaBHOYCKOPEHHOM JABHKEHUU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IJIOCKOCTH"

8 CBobOoauoe nanenue teir. OnbITH 1
lamunes

9 PaBHOMEpHOE ABUKEHHE O 1 bubnunoreka [HOK
OKpykHOCTH. [lepnoa u yacrora https://m.edsoo.ru/ff0ael76
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oOparenus. JIuneiinas u yrioas
CKOPOCTH

10 LleHTpOCTpEeMHUTENEHOE YCKOPEHUE
1 [TepBeiii 3akoH HproToHa. Bektop bubmuoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubnnoreka [IOK
PaBHOnelicTBYIOIIAA CHITa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnnoreka LHOK
Cynepniozunus cui https://m.edsoo.ru/ff0ae982
Pemienue 3a1au Ha mpyUMEHEHUE bubnmoreka [JOK
14
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuoreka [JOK
1 . r
S Cuna ynpyroctu. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amad mo teme «Cuma
YIIPYTOCTH»
JlaGoparopHas pabora
17 «On IZ eJII;HI/IeI:KeCTKOCTI/I bubamorexa LIOK
pea https://m.edsoo.ru/ffOaee28
NP Y>KUHBD)
bu6nmmoreka [JOK
18 C
A https://m.edsoo.ru/ff0af738
19 Pemenue 3amaud mo reme «Cuma bubmuoreka IJOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabora
20 "On z eJ'IIZHI/Ie ioa(i)(bn HMEHTa butamorexa LIOK
ped " H https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHUS
Pemenne 3agad mo reme "3aKOHBI
bu6nuoreka [JOK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e
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Cuna TSHKECTH M 3aKOH BCCMHUPHOI'O

22 TATOTEHUS. Y CKOPEHHE CBOOOTHOTO bubmorexa [JOK
’ P https://m.edsoo.ru/ff0af044
MaJIeHUs
VYpok-koHpepenuus "J[Brkenue Ten
23 BOKPYT I'PaBUTALIMOHHOIO LIEHTpa
(Conuneunas cuctema). ['anaktuku"
Pemenue 3agau nmo reme "Cuna
24 TSOKECTH M 3aKOH BCEMHUPHOTO bubmmorexa LIOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [IepBast kocMHu4eckast CKOPOCTb. bubnnoreka LIOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUaIbHOW TOYKH.

26 AGCONIOTHO TBEPAOE TENO. bubnunoreka [IOK
PaBHOBecue TBEpOrO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHONW OChIO BpPAILCHUS

27 MowmenT cuisl. LieHTp TsxecTn

28 Pemenue 3agad mo reme "MomMeHT bu6mmoreka [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOU paboTe

29 o TeMe "MexaHU4eCKOe IBH)KCHHE bubmorexa [JOK

. ) A ’ https://m.edso0.ru/ff0b0408
BsanmopeiicTure Teu
KonTponbnas pabota no teme
30 "MexXaHU4YeCKOE IBUKEHNE bubmmorexa [OK
y . https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
HNmnynsc Tena. IMITynsc CUibl.
31 3aKOH COXpaHEHUs UMITYJIbCA. bubnnoreka [HOK

Yupyroe u HEynpyroe
B3aMMOJCHCTBUE

https://m.edsoo.ru/ff0b07fa
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Pemenne 3agau mo teme "3akoH

Bbubnuoreka [JOK

32 COXpaHEHUs umIyJbca' https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepeHius "PeakTuBHOE
JIBUKEHHE B IIPUPOJIE U TEXHUKE"
bu6mmoreka [JOK
34 Mexanunyeckas paboTa U MOIITHOCTh htts://m.edsoo.ru/fob0ag4
PabGoTa CHIIBI TSXKECTH, CHIIBI Bbubnuorexa [JOK
35
YOPYTrOCTU U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas pabora
36 «Omnpenenenue pabOThI CUITBI TPEHUS
MIPU PAaBHOMEPHOM JIBUKCHHH TeJa
M0 TOPU3O0HTAILHOM MOBEPXHOCTH
37 CBs13b SHEPTUH U PAOOTHI.
[ToreHumanpHas 3HEprust
Kunernueckas sueprus. Teopema o bubmuoreka [JOK
38 .
KMHETUYECKOW dJHEPIUHu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUS SHEPTUU B
MEXaHUKe
40 JlaboparopHas pabora «3ydenue bubnmoreka [JOK
3aKOHA COXPAHECHUS YHEPTUN» https://m.edsoo.ru/ffob12fe
41 KonebarenbHOe IBUKEHHUE H €TO Bbubnuoreka [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaronue KoneOaHus.
42 BBII}-I/Xy)IQI:I[-IHble Kosie0aHusl. bubmmorera LIOK
https://m.edsoo.ru/ff0b20f0
Pesonanc
43 MareMaTuyecKuil ¥ NpyKUHHBINA

MasiTHUKH



https://m.edsoo.ru/ff0b096c
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44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuojia KojaebaHui OT KECTKOCTH
MPY>KUHBI U MAcChI Tpy3a»

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

45

[IpeBpanienue 3Heprun npu
MEXaHUYECKUX KOJICOaHUAX

46

JlaboparopHas pabora
«OmnpeneneHne 4acToThl U TIEprOJIa
Kosie0aHUI NPYKUHHOTO MasiTHUKA

bu6numoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopnas pabora «IIpoBepka
HE3aBUCHMOCTH TIeproJia KOIeOaH i
rpy3a, MOABEIICEHHOTO K HUTH, OT
Macchl Ipy3a»

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

48

Mexaunueckue BonHbl. CBONMCTBA
MexaHu4ecKux BOJH. [IpogonpHbIe U
MONEPEYHBIE BOJHBI

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

49

VYpok-koHpepenus "MexaHHUECKHE
BOJIHBI B TBEPAOM TeIIE.
Celicmuueckue BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’kE€HUE 3BYyKa

51

Ypok-uccnenoanne "HabmoaeHne
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYCTHYECKHI pE30HAHC

53

VYpok-koHbepeHus "YIiIbTpa3sByK U
nH(Pa3BYK B IPUPOAE U TEXHUKE"

bub6nmoreka [JOK
https://m.edsoo.ru/ff0b23ca
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[ToaroroBka Kk KOHTPOJIBHOU paboTe

bubnnoreka LHOK
54 110 TeMe "3aKOHbI COXPAHEHHS. https://m.e dso?ru IF0b2550
Mexanudeckue KoneOaHust U BOTHBI" T '
KonTponbhas padota no teme
55 "3aKOHBI COXpaHEHUSI.
Mexanuueckue Konedanust 1 BOJIHbI"
56 DIIEKTPOMArHuTHOE MOJIe. bubnunoreka [IOK
DJIEKTPOMArHUTHHIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepennus "Ilkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubnnoreka LHOK
Hcnonbs3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JUISI COTOBOM CBSI3U"
VYpok-uccnenoBanue "M3yuenue
N bubnmoreka [JOK
59 CBOICTB AJICKTPOMArHUTHBIX BOJIH C _ 1
HOMOILIBIO MOGHITBHOTO Tetedhora” https://m.edsoo.ru/ffOb2c6c
Pemenue 3amau Ha onpeneneHue
60 YaCTOTHI U JJINHBI
3JEKTPOMAarHUTHOW BOJIHBI
DneKTpOMarHuTHas MPUPOJIa CBETA.
bubnmoreka [JOK
61 Ckopocth cBeTa. BomHOBBIC 1
b https://m.edsoo.ru/ff0b31d0
CBOIICTBa CBETA
Hcrounuku cBera. [Ipsamonuueiinoe B 110K
nbnuorexa
62 pacmnpocTpaHeHHe CBeTa. 3aTMEHUs
C T https://m.edsoo.ru/ff0b3658
onHna u JIyHsl
3aKOoH OTpakeHHUs CBETa. 3epKala. Bi6 10K
nonmorexa
63 Pemienue 3a1a4 Ha IprMeHEHHE

3dKOHa OTPaKCHU CBCTA

https://m.edsoo.ru/ff0b38c4
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HpeHOMJIeHI/Ie cBeTa. 3aK0H

Bbubnuoreka [JOK

64 MPEIOMJICHUSI CBETa https://m.edsoo.ru/ff0b3aea
[TonHoe BHYTpeHHEEe OTpakeHue
65 cBera. Mcnonb30BaHuE MOIHOTO bubmuorexa [JOK
BHYTPEHHETO OTPaXKEHHUS B https://m.edsoo.ru/ff0b3c5¢c
ONTUYECKUX CBETOBOJIAX
JlaGoparopHas paboTa
"UccrnenoBanue 3aBUCUMOCTH yTJia
66 MIPEJIOMJICHUS] CBETOBOI'O JIy4a OT
yria najieHusl Ha TpaHulle "BO3ayX-
crekiao""
VYpok-koHbepeHus
"W crionb30BaHKE TTOJHOTO
67 BHYTPEHHETO OTPAYKEHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS
CBsI3p"
bu6mmoreka [JOK
68 JIun3zel. OnTudeckas cuia JUH3bI htts://m.edsoo.ru/fOb3f2c
. bubmuoreka [JOK
69 [TocTpoenne n300pakeHMit B TMH3aX htts://m.edsoo.ru/fobA4da
JlaGopaTopHas pabora
70 "Omnpenenenue GOKyCHOTO bubnmoreka [JOK
PACCTOSIHUS U ONTUYECKON CHUIIBI https://m.edsoo.ru/ff0b4206
cobuparoment TUH3bI"
71 Ypok-korbepenmus "OnTudyeckue bubnnoreka [HOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
79 I'ma3 kak onThyeckas cucTema. bu6mmoreka [JOK

3peHue

https://m.edsoo.ru/ff0b4684
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Ypok-koupepenuus "JledexTs

73 "
3penus. Kak coxpanuts 3peHue
Pasnoxxenue 6emoro ceera B CEKTP.

74 Omnbitel HetoToHa. CriokeHue bubmuorexa [JOK
CIEKTpaJbHBIX LIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopHas pabota "OmnbITHI 1O
pa3IokKEeHUI0 OETIOro CBETa B CIEKTP

75 U BOCIIPHUATHUIO LIBETA PEIMETOB IIPU bubmmorera LIOK

p H peAl p https://m.edsoo.ru/ff0cOe2a
UX HaOJIIO/IGHUU Yepe3 I[BETOBBIE
¢bunbTph"
VYpok-tipaktukym "BonHoBbIE

76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHys u qudpaxmus”

77 Omneitel Pesepdopaa u nnanerapuas bubnmoreka [JOK
MOJIEJIb aToMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynater bopa. Monens aroma
bopa
Hcnyckanue u norjomnieHue cBera

79 aroMmoM. KBaHTbl. JInHeuarbie bubmmorera LIOK

' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
Ypok-nipaktukym "Habmtonenue bubnmoreka [JOK

80 "

CIIEKTPOB UCITYCKaHUs https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTD U €€ BUJIbI bubmmorera LIOK

A A https://m.edso0.ru/ff0c1672

82 Crpoenne aTOMHOTO siJipa. bubmuoreka [JOK

Hy'KJ'IOHHaH MOACIb

https://m.edsoo.ru/ff0cl8ac
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83 PagnoakTuBHBIE IPEBpAILICHHUS. bubmumoreka IIOK
H3otonsl https://m.edsoo.ru/ff0clal4
84 Pemenue 3agad no teme: bubmuoreka [JOK
"PanuoakTUBHBIC TIpEBpaIieHus " https://m.edsoo.ru/ff0clb4a
85 [Tepuox momypacmaga
VYpok-koHpepeHI s
86 "Ppa HoaKngIiIme U3JIYUCHUS B bubmorexa [JOK
8 i | https://m.edsoo.ru/ff0c2126
MpUPOJE, MEAULIMHE, TEXHUKE
SnepHble peakiuu. 3aKOHbI
87 COX paHeHII:;I 3apsI0BOTO U bubmorexa [JOK
P PAA https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCE
88 DHeprus CBsI3U aTOMHBIX SI7IEP. bubnnoreka LIOK
CBs13b Macchl U 3HEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3anau o reme "SnepHnie
peakuun"
Peaknuu cunTe3a u neneHus saep. Bbubnuoreka [JOK
90 N
Hctounuku suepruu ConHIa U 3BE31 https://m.edsoo.ru/ff0c1e88
VYpok-koubepenus "Anepras
91 sHepreTuka. JlencTus
PaIMOAKTUBHBIX U3Ty4YEeHUN Ha
JKUBBIE OpraHU3MBbI"
[TonroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "DIIEKTPOMarHuTHOE TOJIE. bubnnoreka [HOK
92
DIeKTPOMArHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBieHus"
93 KonTponbnas pabota mo Teme

"DJIEKTPOMarHuTHOE MOJIE.
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DJIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBrie aBieHus"

[ToBTOpeHme, 0600IICHHE.

Bubnuoreka [JOK
94 JlaboparopHbie pabOTHI TIO KYpC
| P pv P \ ypey https://m.edsoo.ru/ff0c245a
Bzaumopeiicteue ten
[ToBTOpenue, o6o0meHue. Penenne
95 ACUETHBIX M KaU€CTBEHHBIX 3324 bubmmorera LIOK
P : . https://m.eds00.ru/ff0c2572
1o TeMe "TertoBbie Mponecchl
[ToBTOpenue, 0600meHNE. Pemenne
96 pacyeTHBIX M KAYECTBEHHBIX 3a7a4 bubnnoreka LIOK
o Teme "KIIJI TenmoBbIx https://m.edsoo.ru/ff0c2a22
nsurareiaei"
[ToBTOpenue, 0600eHNE. Pemenne
97 ACYETHBIX M KQYeCTBEHHBIX 33124 bubmmorera LIOK
P | | https://m.edsoo.ru/ff0c2b30
o teMe "KIIJ[ anexkTpoycTaHOBOK
[ToBTOpenue, o6o0IIEHHE.
98 JlaGopaTopHbIe pabOTHI IO KypC bubmorexa [JOK
" PATOPHKIE P " pey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIC ABJIEHUSA
[ToBTOpenue, o606menue. Pabora ¢
99 TEKCTaMU 110 TeMe "3aKOHBI bubmmorera LIOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHEHHUS B MEXaHHUKE
IToBTOpenue, o6ob6menue. Padora ¢
100 TeKCTaI;/II/I no teme "Konebanus u bubmorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
[ToBTOpenue, o6obmenue. Padora ¢
" bubnunoreka [IOK
101 TekcTamu 1o TeMe "CBeToBbIe

saBJjeHus"

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IToBTOpenue, o600mmenue. Padora ¢

102 texctamu o teme "KBanToBas u 1
anepHas ¢puzuxa'
OBIIEE KOJIMYECTBO YACOB I1O 102 97

[TPOI'PAMME







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

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



JIOKYMEHT MOAMNWUCAH SMEKTPOHHON NOANUCHIO

FTOCYAAPCTBEHHOE BHODKETHOE OBLLEOBPA3OBATEJIbHOE 12.10.23 14:00 (MSK) Ceptudukat D713F649E35EF7C72405EC1EA505932A
YUYPEXAEHWE JINLE/ N2 554 MPUMOPCKOIO PAOHA

CAHKT-NETEPBYPIA, KosTyH CseTnaHa tOpbesHa, BPEMEHHO VCTMOSHSIIOLLIAIA

OBA3AHHOCTW ANPEKTOPA




