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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO o0OIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJOXEHWWA M TpeOOBAaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yaétoM deaepanbHON paboyelt MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeameta « Dusnkay.

Copmepxanue mporpaMmbl 1O (U3MKE HAmpaBiIeHO Ha (QOpPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYArONIMXCS W OpPTaHU3AlMI0 H3yUCHUS
(bU3MKKM Ha NEATebHOCTHOM ocHOBe. B mporpamme mno ¢usuke y4uThIBAIOTCA
BO3MOKHOCTH y4yeOHOro mpenMera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O00yUYeHHs], a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBIMBaeT pacnpeereHrue yueOHOro Marepuanina
1o rogam o0ydeHus (10 Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOrO COAECPKAHUS U
y4€Te BO3PACTHBIX 0COOCHHOCTEN 00yYarOIIXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAMYECKOU
MTOMOIIY YYUTEITIO B CO3/IaHUU paboveii mporpaMMbl IO YIEOHOMY TIPEIMETY .

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEeIMETOB, TOCKOJIbKY (PU3MYECKUe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUM, W3yYaeMbIX XHUMHEH, Ouosorued, acrpoHomued u GU3HIECKOU
reorpaduei, BHOCHT BKJIAJ B CCTCCTBEHHOHAYyYHYIO KapTUHY  MHpa,
MPEeJOCTaBIsIeT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHUS HAyYHOTO METOja
MO3HAHUS, TO €CTh CI10c00a MONyYeHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 riaaBHBIX 3a7a4 (PU3NUECKOro 0O0pa3oBaHUSl B CTPYKType OOIIETo
oOpa3oBaHHsI COCTOUT B (POPMUPOBAHUH €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aronuxcsl.

N3yuenne @usukun Ha 0a30BOM YpOBHE MpeIIojiaraeT OBJaJCHHE
CICAYIOIIUMU KOMIIETEHTHOCTSIMHM, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

® Hay4YHO OOBSCHSTH SIBIICHUS;

e OLEHHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOI'O HCCIIEIOBAHUS;

e UHTEPOPETUPOBATH  JAaHHbIE W HUCIOJb30BaTh  HAay4dHbIE
JI0Ka3aTeIbCTBA JIsl IOJTYyYEHUS BHIBOJIOB.

enn wusyueHuss (Pu3MKK HA YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUS
onpenenensl B KoHuenmuu mnpenojaBaHusi yuyeOHoro mnpeamera «Dduzuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®eneparuu, peaTu3yOMUX
OCHOBHBIE  00I11€00pa30BaTENbHbBIE TMPOTPAMMBI, YTBEPKIEHHON pelIeHUEeM



Komnerun MunuctepcTBa npocsenienus Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [1K4BH).
eaun ndyyenuss GusuKu:

MpUOOpETeHNE HWHTEpeca W CTPEMIICHHS OOydJaronuxcsi K HayYHOMY
M3YUYCHHIO TMPUPOABI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJIe TIO3HAHUSA ¥ (DOPMHUPOBAHHE
MCCJIEI0BATEIIHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SBIICHUSIM;
dbopMupoOBaHHE HAYYHOTO MHMPOBO33PEHHS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHUA O POIU (U3WKU IS Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEJCTABICHHH O  BO3MOXKHBIX  cdepax  Oymymiei
po(eCCUOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3MKOM, IOJTOTOBKA K
JaJIbHEHIIIeMy 0OYYCHHIO B ’TOM HAIPaBJICHUU.

JIOCTH)KEHHE 3TUX IieJied MporpaMMbl 1O (u3WKe Ha YpPOBHE OCHOBHOI'O
oOrrero o0pa3oBaHusi 00ECTIEYMBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

NpuoOpeTeHNe 3HAHUM O JAUCKPETHOM CTPOEHUU  BEIIecTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHYCCKMX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOpETeHNE YMEHUN OMHCHIBATH U OOBSCHATH (DM3UUECKUE SBICHHS C
MCITIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHME METOJOB pELICHUs IPOCTEHIIMX pPaCcy€THBIX 3a7ad C
UCIIONB30BaHUEM (PU3UYECKHX MOJeNeld, TBOPUECKUX W TMPAKTHUKO-
OpPUEHTHUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOHBIEC SBJICHUS U BBITIOJIHATH OTMBITHI,
nabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCIIOJIb30BaHUEM U3MEPUTEIHHBIX MPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHMOPMAIE (PU3NUECKOTO COACpPIKAHUSA,
BKJIIOYast UHPOPMAIIHMIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTHYECKOE OlIEHWBaHWE MH(POPMAIIH;

3HAKOMCTBO €O cepaMu poPecCUOHATBLHON AESTEIbHOCTH, CBA3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHKEHUAX (PU3UYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoauTtcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B HeZIeNI0), B 8
Ki1acce — 68 vacoB (2 4aca B Hezelnto), B 9 kinacce — 102 yaca (3 yaca B Hezeno0).



[Ipennaraemspiii B mporpaMmmMe mo (GU3MKE MEepedeHb Jab0paTOPHBIX padoT H
OIIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YIUTEIb JeIaeT BRIOOP IPOBEICHISI
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 33aJIaHUM, MPeaJiaraéMbIX B paMKax
OCHOBHOT'O TOCYJJaAPCTBEHHOTO PK3aMeHa 1o (hu3ukKe.



COILEPKXAHUE OBYYEHUA
7 KITIACC

Paznen 1. @usuka v €€ posib B IO3HAHUHU OKPYIKAOIIEro MUpa.

®uszuka — Hayka o mpupone. SBneHus npuponsl. PU3NYECKHE SBIICHHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenudyuHbl. 3Mepenue Qusnmueckux BenuuuH. PuznUecKue
npuoopsl. [lorpemHocts u3mepeHuit. MexxayHapoaHasi CUCTEMA €MHHUII.

Kak ¢usuka u JApyrue ecTeCTBEHHblE HAyKHM HW3Y4aroT MPUPO.Y.
EctecTBeHHOHayuyHBI METOJ| TO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCcKuX SBJICHHUM C MOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHn4yecknue, TEIUIOBBIE, OJJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE

SIBJICHHUSI.
2. duszunyeckue nNpuOOPHI U MpoLEaypa NPSIMbIX U3MEPEHHUI aHAJIOTOBBIM H
1 (GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimet.

Omnpenenenne 1eHb! ASEHUS IKaJIbl U3MEPUTENBHOTO Ipudopa.
N3mepenue paccTosTHUMN.

W3mepenne 06bE€Ma KUIAKOCTH U TBEPAOTO TEIA.

Onpenenenue pa3zMepoB MaJIbIX TEI.

M3mepenne TteMmeparypbl IIPU MOMOLIM >KMIKOCTHOIO TEPMOMETpPA H
JaTYMKA TEMIEPATYPHI.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemecTBa: aToOMbl W MOJEKYJIbl, HX pa3mepsl. OmbITHI,

Al ol e

JOKAa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBrmokeHne dactui BemecTBa. CBS3b CKOPOCTH JBMKEHUS 4YacTUI[ C
TeMriepatypoii. bpoyHoBckoe aBmxenue, nuddysus. BzammomeiicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOCHHUE ra30B, KUIAKOCTEH M TBEPABIX
(kpucTammiyeckux) Teld. B3auMocBsi3b MEXKIy CBOWCTBAaMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JHemoncmpayuu.

1. HabGnronenve OpOyHOBCKOTO JIBHXKCHUSI.

2. Habmonenue muddysum.

3. HaGmionenue  siBmeHUd,  OOBSCHAIONIMXCA  MPUTSHKECHUEM  WIH

OTTAJIKMBAHUEM YACTHUIL BEIIECTBA.



Jlabopamophule pabomot u onvimol.

1. Ouenka [guaMeTpa aTroMa METOJOM pSAOB (C  HCIONb30BAaHUEM

dboTorpaduii).

2. OnbITl O HAOIIOICHUIO TEIJIOBOT'O PACIIMPEHHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUS.

Pa3nen 3. JIBu:KeHHe H B3aUMOAeCTBHE TeJl.

MexaHnuueckoe JBHKeHHE. PaBHOMepHOE M HEpPaBHOMEPHOE JBHIKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM ABWKEHUHU. Pacuér mytu u
BPEMEHU JABUKEHUS.

SBneHune wHepuuH. 3aKOH MHEpUUH. B3anmoneicTBuE Ten Kak MpPUYMHA
W3MEHEHMsI CKOPOCTH JBWKEHUsS Tell. Macca kak Mepa HWHEPTHOCTU TeJa.
[TnoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJMYECTBOM MOJIEKYJl B €IUHHUIIC
o0BnEMa BelecTna.

Cuila Kak XapakTepucThka B3aumojaeicTBus Tenl. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepenue cuiibl C MOMOIIBIO JUHAMOMETpa. SIBJIeHHE TATOTEHUS U CUja
TskecTd. CHila TsDKECTH Ha Ipyrux mianerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAMPABJICHHBIX MO OJHOM mpsiMoi. PaBHOjelcTBytomas cui. Cuna TpeHwus.
TpeHue CKONbKEHUs U TPEHUE NOKOs. TpeHue B pUpoe U TEXHUKE.

Jemoncmpayuu.

HaOnronenre MexaHu4ecKoro ABUKEHUS Tea.

N3mepenne ckopocTy MPSIMOJIUHEMHOTO ABUKEHHUS.
HabGnronenue siBjeHUsT HHEPIIMH.

HaOmronenne naMeHeHus CKOpOCTH MPU B3aUMOJICUCTBUU TEJ.
CpaBHeHHME MaccC 10 B3aUMOAECHCTBUIO TEI.

. CnoxxeHue cui, HaPaBJIEHHBIX MO OJHOM MPSIMOM.

JIaﬁopamopnbte pabomul u onvimol.

1. Onpenenenue MIOTHOCTH TBEPIOTO TENA.

2. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (nedopmariui)

MPY>KUHBI OT MPUI0KEHHOUN CUIIBI.
3. OnepIThl, JEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa COMPUKACAIOIINXCS TIOBEPXHOCTEM.

Paszgea 4. /laBiieHue TBEPABIX TeJl, sKUAKOCTEH U ra3oB.

Hasnenune. CriocoObl yMEHBIICHHS U yBEIMUCHUA AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJieHUs raza oT 00bEéma, Temmeparypbl. l[lepemaua maBieHwus
TBEPABIMU TEJNAMHU, XXUAKOCTIMHU W razamu. 3akoH [lackams. [THeBmaTnueckue
MalllMHbl. 3aBUCUMOCTb JABIECHUSI XKUJKOCTH OT TiyOuHBI. ['MapocTaTuyeckuit
napaaokc. Cooburaromnuecs cocybl. [ mupaBauyeckne MeXaHU3MBbI.

AtMocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbl CylecTBOBaHMS
BO3aAymHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro

I e



JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOro aBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuOops! 17151 U3MEpEHUs aTMOC(EPHOTO TABICHMUSL.
JlericTBHE )KUAKOCTU U ra3a Ha IOrpyKEHHOE B HUX TeJI0. BrlTankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxormiaBanue.
Hemoncmpauuu.
3aBUCUMOCTB JIaBJICHHS ra3a OT TEMIEPATYPBHI.
Ilepenaya naBneHUs )KUIKOCTBIO U Ta30M.
Coobmiaroiuecst CoCy/ibl.
['mapaBnuyeckuit mpecc.
[IposiBnenue neicTBus aTMOC(HEPHOro JTaBICHMUS.
3aBUCUMOCTh BBITAJKUBAOUIEH CHUJIBI OT 00BEMA MOTPYKEHHOM YacTH
TE€JIa U IJIOTHOCTH KUIAKOCTH.

AN o o M

~

PaBeHCTBO BBITATKMBAIOIIENW CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.
YcioBue IUIaBaHus TEII: IUIABAHUE WIIA TOTPYKEHUE TEIl B 3aBUCUMOCTH
OT COOTHOIIIEHUS IIJIOTHOCTEN TeJla U YKUIKOCTH.

*

Jlabopamopnuie padbomot u onvimol.

1. MccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa OTPYKEHHOH B
AKUJKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAJKUBAIOIIECW  CUJIbI, JCWUCTBYIOIIEH Ha  TeENo,
MOTPYEHHOE B KUJIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITATKUBAIOIIEH CHIIBI, IEUCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT MaccChl TeJja.

4. OnbIThl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHJIBI,
JNEUCTBYIONIE Ha TeJNO B JKUAKOCTH, OT O0bEMA NOTPYKEHHOH B
AKUJKOCTh YAaCTH TeJla U OT TUIOTHOCTHU KUJIKOCTH.

Paznen S. Pa6ora 1 MOIIHOCTH. JHEPIHsl.

MexaHnuueckasi pabota. MOIITHOCTS.

[IpocTtbie MexaHU3MBI: pblyar, OJOK, HAaKJIOHHAas IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [IpumeHeHue mpaBuiIa paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBuno» wmexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass odHeprusi. KuHeTmyeckas W TOTEHUUANbHASs DHEPTHUS.
[IpeBpailieHrie OTHOTO BHUJIa MEXAHUYECKOW YHEPTUH B JIPYTrOM. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NpOCTBIX MEXaHU3MOB.

Jlabopamophule padbomot u onvimel.

1. Onpenenenue pabOThl CHIIBI TPEHHUS MPU PABHOMEPHOM JIBJKEHHMM Teja

10 TOPU3OHTAJILHOM MMOBEPXHOCTH.



2. HccnenoBaHue yCcIoOBUN PAaBHOBECHS phblUara.
3. Nsmepenue KII/] HakKI0OHHOM MJIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKOW IHEPIHUH.
8 KUIACC

Pa3znen 6. TermioBble siBJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYJSIPHO-KUHETUYECKON TEOPUM CTPOCHUSA
BemecTsa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBI€ MOJIOKEHHS MOJICKYJIIPHOKUHETHUYECKON TEOPHUH.

Mogenu TBEPAOro, >KUIKOTO M Tra3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucrammueckue u amopdusie tena. OObsICHEHUE CBOWCTB T'a30B, )KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKCHUH MOJIEKYJISPHO-KHHETUYECKON TEOPHH.
CmaunBaHU€ M KanWUIsIpHBIE sABJICHUS. TenaoBoe paciupeHue u cxaTue.

Temnepatypa. CBsA3b TeMmIlepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBUXKECHUS
yactull. BuyTpennsss sHeprusi. CnocoObl M3MEHEHUS BHYTPEHHEH HHEPTHM:
Temionepeaaya 151 COBEPIICHUE paboTHI. Bupr TEIUIONEPEAAYM:
TETJIOMPOBOAHOCTh, KOHBEKIIUS, U3JTyUYCHUE.

KommaecTBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIeCTBA. TermiooOMeH u
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBnenue wu
OTBEpPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJAENbHAs TEIJIOTa IUJIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenuwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TeMIIEpaTypbl KHUIIEHHS OT aTMOC(epHOTo
JIaBJICHHUSL.

BnaxHocTts Bo31yXa.

DHeprus TOIIMBa. Y ejdbHas TEIJIOTa CTOpaHusl.

[TpuHnuner pabotsl TeroBeiX aBurarenerd KIIJ[ TemoBoro aBurartens.
TermoBbie IBUTATENN U 3aLATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIUIOBBIX MPOIIECCaX.

Hemoncmpauuu.

Hab0mronenre 6poyHOBCKOTO IBUKEHUS.

Habmonenue nuddysun.

HabGmronenue siBjieHUI cMaurBaHUS U KalTWJUTSIPHBIX SIBJICHUM.
Hab0mroienre TemioBoro pacumpeHus Tel.

N3meHeHne naBjeHUs rasa Mpu U3MEHEHMHM O0BhEMA M HArpeBaHUU WIIU
OXJIAXKICHUU.

[IpaBuna n3mMepeHus: TeMIeparypsl.

Bubl Tenonepenaym.

OxnaxxaeHue Ipu COBEPIICHUN PaOOTHI.

. HarpeBanue nipu coBepiiieHuU padOThl BHEIITHUMU CUJIAMH.

0 CpaBHeHUE TEIUIOEMKOCTEHN pa3IUYHBIX BEIIECTB.

Al ol e
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11.Habmroienre KumneHus.

12.HabmroieHne nocTosHCTBa TEMIIEPATYPhl IIPH IUIABJICHUU.

13.Mojaenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopnule padbomot u onvimol.

1. OnbIThl 1O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUS.

2. OnpIThI MO BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WUJIU caxapa.

3. OnbITel 1O HAOMIOACHUIO TEIUIOBOTO PACUIMPEHHsI Ta30B, KUIKOCTEH U

TBEPABIX TEIL.

4. OnpeneneHue AaBiIeHUs BO3yXa B OAIIOHE HIIPUIIA.

5. OnbIThl, JI€MOHCTPUPYIOIIHE 3aBUCUMOCTh JABIECHHUS BO3AyXa OT €ro

00BbEMa U HArpEeBaHUS WA OXJIAXKICHUS.

6. IIpoBepka rumnore3sl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJOMKA KUAKOCTU

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MEHEHUsT BHYTPEHHEW OSHEpPruM Tella B pPe3yJibTare
TerJIonepeayu 1 padoThl BHEITHUX CHJL.

8. HccnenoBanue sBIEHHS TEIIOOOMEHAa NpPU CMEIIMBAHUM XOJIOAHOW U

ropst4er BOJIBL.

9. Onpexnenenne KOJIMYECTBA  TEIUIOTHI, IOJIYYEHHOrO BOJOM  IMpu

TEMJI000MEHE C HArPEThIM METAITUYECKUM LUIUHAPOM.

10.Onpenenenune yneabHONU TEINIOEMKOCTH BEILIECTBA.

11.HUccnenoBanue mpoiiecca UCIapeHusl.

12.0npenenenne OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

13.0Onpenenenne yieapHON TEIUIOTHI IUIABIECHUS JbJA.

Paznen 7. JdiekTrpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpu3auus Ten. J[Ba poaa 3leKTpuyYecKux 3apsiaoB. B3aumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KyioHa (3aBHCHUMOCTh CHJIBI  B3aMMOJICHCTBHUS
3apsHKEHHBIX TEJT OT BEJTUYMHBI 3aPSJI0B U PACCTOSHUS MEXIY TEJIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCTE dnekTpudeckoro mnoss. IIpuHiumn
CYHEPHO3ULIUH JIEKTPUUECKUX OJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsnoB. DIEMEHTAPHBINA AJIEKTPUUYECKUN 3apsii.
Crpoenne aroma. IIpoBogHMKM W  JUPJEKTPUKHU. 3aKOH  COXPAaHEHHS
ANEKTPUYECKOr0 3apsija.

ONEeKTPUYECKUA TOK. YCIOBUS CYLIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
HcTouHrKy TMOCTOSIHHOTO TOKa. JIeMCTBUSL AIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE ). DJIEKTPUUYECKUIN TOK B KUJKOCTSIX U razax.

Onektpuueckags uenb. Cuima  TOKa.  DJIEKTPUYECKOE  HANPSDKEHUE.
ConpoTuBjeHHE MPOBOJHUKA. Y ICIBHOE CONPOTUBJIECHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locnmenoBarenbHOE W MApajulesIbHOE — COECIMHEHUE
MIPOBOIHUKOB.



PaGota ® MOIIHOCTH DJEKTpUYECKOTO TOKa. 3akoH Jlxoymns—Jlenna.
DIeKTpUUECKUE TIeNH U TOTPEOUTENIN AIEKTPUUIECKOM sHepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

[TocTosiHHble  MarHuThl.  B3auMoaelHCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €Tr0 3Ha4YeHUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TIOJ€  JJIEKTpUYecKoro Toka. IIpumeHeHue
AJIEKTPOMArHuTOB B TEXHUKE. [[elicTBUE MarHUTHOTO MOJI Ha MPOBOIHUK C TOKOM.
DIIEKTPOABUIATENb MOCTOSTHHOTO TOKa. lCMONb30BaHUE 3JIEKTPOJABUTATENEH B
TEXHUYECKHX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @apajnes. SIBieHne dIeKTpOMarHuTHON MHAyKIuuU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. Crnoco0bl MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

Hemoncmpauuu.

DJIeKTpU3alus Te.

JIBa poja 3JeKTPUYECKUX 3apsII0OB M B3aUMOJICHCTBUE 3apSKEHHBIX TEl.
Y CTpONCTBO U JEHUCTBUE JIIEKTPOCKOIIA.

DJIeKTpocTaTudecKas MHAYKIIHS.

3aKOH COXpAHEHUS JICKTPUUECKUX 3apsI0B.

[IpoBOAHUKY U AUDIICKTPUKH.

MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.
HcTouHNKHM TOCTOSIHHOTO TOKA.

JIeMCTBUA 3JIEKTPUUYECKOTO TOKA.

10.25eKTpruYecKnil TOK B )KUIKOCTH.

11.T"a30Bbli1 pa3ps.

12.3MepeHue Cuiibl TOKa aMIIEPMETPOM.

13.M3MepeHue 31eKTPUIECKOT0 HANPSIAKEHUS BOJTbTMETPOM.
14.PeocTaT n Mara3uH CONpPOTUBIICHUI.

15.B3anmopaenicTBUE MOCTOSTHHBIX MAarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH Pa3/IeICHUS MTOJKFOCOB MArHUTA.
17.MonaenupoBaHue MarHUTHBIX MOJIEH MTOCTOSHHBIX MAarHUTOB.
18.0mbIT Ipcrena.

19.MarauTtHo€e noJie Toka. DIEKTPOMArHurT.

20./leiicTBE MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.
21.29nexkTpoaBuraTesb MOCTOSTHHOTO TOKA.

22.WccnenoBaHue SIBIEHUS 3JIEKTPOMAarHUTHOW WHIYKIIUU.
23.0nbiTel Dapanes.

24.3aBUCUMOCTh HAIPABIICHUS HMHAYKIUOHHOTO TOKa OT YCIOBUM €ro
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BO3HHUKHOBEHHSI.
25.25EeKTpOreHepaTop MOCTOSIHHOTO TOKA.



Jlabopamophule pabomot u onvimol.
I. OnpITel 1O HAONIOACHUIO SJEKTPHU3alMK TeNl HWHAYKIUEH U TMpu
COIPUKOCHOBCHHH.

N

HUccnenoBanne JE€UCTBUS JIIEKTPUYECKOrO TMOJ HA MPOBOJHHUKH U
JURJICKTPUKH.

CoOopka u nmpoBepka pabOThI AIEKTPUISCKON 1IETTH MOCTOSTHHOTO TOKA.
N3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u peryivpoBaHie HAPsHKEHUS.

A

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, WAYIIETO 4Y€pe3 PE3UCTOp, OT

COIIPOTHUBIICHUS PE3UCTOPA U HANIPSIPKEHUST HA PE3UCTOPE.

7. OnpITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh AJIEKTPUYECKOTO
CONPOTHUBIICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIONAAN IOMEPEYHOTO
CEUCHUS M MaTepuaa.

8. IlpoBepka mnpaBWJia CIOXKEHHUS HANPSHKEHUW MPU MOCIEI0BaTEIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiIa s CWIbl TOKA MPU MHApPaUIEIbHOM COEIUHECHUU
PE3UCTOPOB.

10.Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

11.0npenenenne MOIIHOCTH AJEKTPUYECKOTO TOKa, BBIAEISAEMON Ha
pes3ucrope.

12.HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO 4epe3 JIaMIO4Ky, OT
HaIpsHKEHUsS Ha HEW.

13.MccnenoBanne MaroiuTHOTO B3aUMOJICHCTBHS ITOCTOSIHHBIX MarHUTOB.

14.13yueHne MarHMTHOTO TOJs MOCTOSIHHBIX ~MAarHUTOB MPU  UX
00BbEeTMHCHUH U Pa3JICICHUU.

15.UccnenoBanue ACMCTBUS DIICKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

16.00bITBI, JEMOHCTPUPYIOLIAE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
KaTylIIKM C TOKOM M MarHutra OT CWJIbl TOKa M HAIMpPABJICHHUS TOKa B
KaTyIIKE.

17.3ydyenune 1ercTBUSI MArHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.

18.KonctpyupoBanue u usyueHue paboThl 3JIEKTPOIBUTaTES.

19.0nbITBI IO HWCCHEAOBAHUIO SIBJIEHUSI SJICKTPOMArHUTHOM WHAYKIIUU:

HCCJIEIOBAHUE W3MEHEHHUM 3HAYEHHUS W HAIPABICHUA WHAYKIIMOHHOTO

TOKaA.
9 KVIACC

Pa3gea 8. Mexannueckue siBJICHUS.
Mexanuyeckoe nBUXEHHE. MarepuanbHas Touka. CucrtemMa OTCUETA.
OTHOCUTENBHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE



nBrxenue. HepaBHomepHOe NpsAMOoNIMHEHOE ABHKeHHe. CpelHsiss U MTHOBEHHAs
CKOpOCTH T€Jla IIPU HEPABHOMEPHOM JBUKEHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoJiMHElHHOe JBHkeHue. CBOOOIHOE
nagenne. OnsITel [ anuies.

PaBHOMepHOE ABMKEHHE MO OKpYyXHOCTH. llepnon u yactora obOpalieHus.
JIuHeHas 1 yrioBast CKOpOCTU. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

ITepseiit 3axkoH HeroTroHa. Bropoi 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMT Cyneprno3uuu CHJl.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPeHUsI CKOJIbKEHUS, CUila
TPEHMUS [IOKOsI, APYTUE BUJIBI TPEHUSL.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTCHUS. Y CKOpEHHE CBOOOIHOTO
nageHus. JBwxenne mianer Bokpyr Connuma. [lepBas kocmumyeckass CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue marepuanbHOM TOYkU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmvnynee Tena. M3menenne mmirynesca. MMmynbse cuibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TsKECTH, YIPYTOCTH,
TpeHusi. CBsA3b dHEepruu u padbotsl. [loTeHIManbHas 3HEPrus Tea, MOAHITOrO HaJ
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus cxaTtou npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETMYECKOW HHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
JHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MeXaHUYECKOro JBHKEHHUS TeJa OTHOCUTENIBHO Pa3HBIX Tell
OTCYETA.

CpaBHeHuE TyTell W TPAEKTOPUW ABUIKEHHUS OOHOTO M TOrO XKE Tela

OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUSI NPSIMOJIMHENHOTO JBHKECHUS.

HccenenoBanne Npu3HaKkoB PaBHOYCKOPEHHOI'O IBUKECHUS.

HabGnronenue nBrxeHus Tena mo OKpyKHOCTH.

HaOmronenne MmexaHn4ecKux sIBJICHUM, TPOUCXOIAIIUX B CUCTEME OTCUETA

«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKCHHH

OTHOCUTEIHHO KabWHeTa (PU3NKH.

7. 3aBUCUMOCTb YCKOpPEHHs Tejla OT MacChl Tejla U ACHCTBYIOIIECH Ha HETO
CHJIBL.

g
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8. Habmronenue paBeHCTBa CHII IPU B3AaMMOJICHCTBHH TEJ.
9. N3MmeHeHune Beca Tena NpU YCKOPEHHOM JIBUYKEHUU.
10.Ilepenaya ummynbca Mpu B3aUMOJICHCTBUY TEIL.
11.1Ipeobpa3oBaHus 3HEPTUU IPU B3aUMOJECHCTBUU TEN.



12.CoxpaHeHue uMItyJibca Mpy HEYNpyroM B3aUMOJICHCTBUHU.

13.CoxpaHeHue uMmyJibca rnpu abCoIOTHO YIIPYTrOM B3aUMOJICHCTBHH.

14.Hab6nroieHre peakTUBHOTO JIBUYKEHUS.

15.CoxpaHeHue MEXaHUYECKOM SHEPTHH NTPU CBOOOTHOM MaICHHH.

16.CoxpaneHne MeXaHUUYE€CKOW SHEPTHUH TIPU JIBUKECHHUH TeJla MOJT IeUCTBUEM
PYKUHBI.

Jlabopamopnuie padbomovt u onvimut.

1. KoHcTpyupoBaHue TpakTa Uisl pa3srOHAa M JAIBHEMIIETO PaBHOMEPHOI'O
JBUKECHUS IIAPUKA WU TEIEKKH.

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBKEHHS OpycKa WU JIBUXKEHUS
LIapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHue yCKOpPEHHs Tena IPU PAaBHOYCKOPEHHOM JIBHKEHHUH IO
HAKJIOHHOM TIOCKOCTH.

4. HccnenoBaHue 3aBUCHMOCTH MYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HauaJbHON CKOPOCTH.

5. IlpoBepka TruIOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBIOKEHHHM 0e€3
Ha4yaJIbHOW CKOPOCTH IIyTHM OTHOCATCA KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJINHAKOBBI.

6. UccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI
HOPMAJIBHOT'O JaBJICHUSI.

7. Omnpenenenune KodHPUITMCHTA TPSHHUS CKOJIbKEHHUS.

Ornpenenenue KECTKOCTH NPYKUHBI.

9. Omnpenenenrie pabOThI CUJIbI TPEHUS NIPU PAaBHOMEPHOM JBUXKEHUU TeJa

10 TOPU30HTAILHON TTOBEPXHOCTH.
10.0Onpenenenrie pabOThl CHJIBI yOPYrOCTH TpU TOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBHKHOTO U MOJIBMYKHOTO OJIOKOB.

11.M3ydyeHue 3akoHa COXpAHEHUS SHEPTUU.

Pa3nen 9. Mexannyeckue Ko0J1e0aHMsI M BOJIHBI.

KonebaTtenbHoe apmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOaHUI: TIEPUO/,
4acToTa, aMIUIUTyJa. MareMaTUu4ecKuil U NpyXUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPrUU MPH KOJIeOATETHLHOM JIBUKEHUU.

3aryxaromue  koineOaHus.  BeiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJIHBI. (CBoilcTBa MeXaHMYeCKUX BOJH. IIpomonbHble U
nomnepevHble BOJIHBL. JlIMHA BOMHBI M CKOPOCTh €€ paciupOCTPaHEHMUS.
Mexanuyeckue BOJIHBIL B TBEPJIOM TeEJIE€, CEUCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTBh 3Byka M BbicOTa TOHA. OTpaxenue 3Byka. MHppa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

*



1. HabGmronenne konebaHUi Tend TMOA JCUCTBHEM CHJIbI TSDKECTH M CHIIBI
yIOPYTOCTH.

HabGnronenue xonebanuii rpy3a Ha HUTU U Ha TPYKUHE.

HabGnronenue BRIHYXIEHHBIX KOJIEOAHUI U PE30HAHCA.

PacnpoctpaneHre npooibHBIX U MTONEPEYHBIX BOJH (HA MOJENHN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamophule padbomot u onvimol.

1. Onpenenenrie 4YacTOThl M TepUoAa KOJIEOAHMM MaTeMaTHU4eCKOro
MasATHHKA.

2. Omnpezenenne 4acTOThl U IEPHOJIA KOIeOaHUN MPYKMHHOTO MAasITHUKA.
UccnenoBanue 3aBUCUMOCTH TIepuoAa KOJIeOAaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccnemoBaHue 3aBUCUMOCTH MEPUOIa KOJIeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. TlpoBepka HE3aBUCUMOCTH IEpUOJA KOJeOaHUN Tpy3a, MOJBEIICHHOTO K
HUTH, OT MACCHI Ipy3a.

6. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  Tepuoja  KoJeOaHHid
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3MmepeHue ycKopeHusi CBOOOHOTO MaJICHHUS.

Pa3zpnesn 10. Di1eKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  TOJIe.  JJEKTPOMarHuTHble  BOJHBL.  (CBOiCTBa
AJIEKTPOMArHuTHhIX BOJH. I[llkana »ieKTpoMarHUTHBIX BOJH. lcrmonbs3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

OnekTpoMarHuTHasi npupojaa cBeta. CkopocTh cBeTa. BoiaHOBBIE CBOICTBA
CBETA.

Jemoncmpayuu.

1. CpoiicTBa 2IEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomovt u onvimet.

1. W3yyeHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C IMOMOIIBI0O MOOHIBLHOIO

tenedona.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBass ~ Mmogmenp  cBera.  Mcrounukum — cera.  IIpsamosmneinHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHua u JIlynsl. Otpaxkenue cpeta. 11nockoe
3€pKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomiieHusi cBera. llonHoe BHyTpeHHee
OTpaXeHHE cBeTa. VICmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.
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Jluaza. Xonm unydeit B gumH3e. OnTuyeckas cuctema Qoroarmapara,
MHUKpOCKONa M Teleckomna. ['7a3 kak onTtudeckas cucrema. bin3opykocTs H
NATbHO30PKOCTb.

Paznoxenne Oenoro cBera B cnekrp. OmnbiTel HbtoToHa. CroxeHue
CHEKTpalIbHBIX BETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssMosMHEHOE pacIPOCTPAHEHHUE CBETA.

OtpaxeHue cBeTa.

[Tomyyenune n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

OnTUuecKuii CBETOBO/I.

Xop tydeil B coOmparoniei JIMH3e.

XoJ JIy4yelr B paCCEUBAONIEH JIMH3E.

[Tonyyenune n300pakeHUi ¢ TOMOIIBIO JTUH3.

9. Ilpunuun neicTBus poroannapara, MUKpPOCKOIIA U TEJIECKOMA.
10.Monens rnasa.
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11.Pasnoxenue 6e10ro cBeTa B CIIEKTP.
12.TTonyuenue 6enoro cBeTa Mpu CIOXKEHUU CBETA PA3HBIX 1[BETOB.
Jlabopamopnuie padbomot u onvimot.
1. WccnenoBaHne 3aBUCMMOCTH YIja OTPAXKEHHs CBETOBOIO Jyda OT yIJia
MaJICHUs.
2. W3ydeHue xapakTepUCTHK N300paKEeHUSI PEIMETA B TUIOCKOM 3€pKajie.
3. HccnenoBaHue 3aBUCHMOCTH yIUIA MPEJOMIIEHUSI CBETOBOIO JIy4a OT yria
MaJICHUS] HA TPAHULIE «BO3IyX—CTEKIIO».
4. TlomyuyeHue n300paKCHUI C TTIOMOIIBIO COOMPAIOIICH JTUH3BI.
5. Omnpenenenne POKYCHOTO PacCTOSIHUS M ONTUYECKON CHIIBI cOOMparoien
JIUH3BI.
6. OmnbITHI O Pa3JI0KEHUIO OEJIOro CBETa B CIEKTP.
7. OmbITHI MO BOCTPHUSTHIO LIBETA MPEAMETOB IMPH UX HAOIIOJACHUU Yepe3
I[BETOBBIE (PUIIBTPHI.
Paznen 12. KBaHTOBBIE SIBJICHUS.
Omneitel Pe3epdpopna u muanerapHas Mozenb atoma. Mogens atoma bopa.
Hcnyckanue u normonieHune ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.
PanuoaktuBHOCTh. Anbda, Oera- u ramma-uziaydeHus. CTpoeHre aTOMHOTO
anpa. HyxioHnas wmoxaens aromMHoro sapa. Msorombsl.  PaamoakTtuBHbIE
npespamenus. [lepron nmonypacnana aTOMHBIX SIEP.
SnepHble peakuuu. 3aKOHbI COXPAHEHUsS 3apsAJ0BOrO W MAacCOBOTO YHCEI.
OHeprus CBsI3M aTOMHBIX snep. CBs3b Macchl M 3HEpruu. Peakuuu cuHTE3a U
nenenus siaep. Mcrounuku sneprun ConHia v 3BE3I.



SAnepHas sHepretuka. JeMCTBUS pPaAMOAKTUBHBIX W3JIYYCHUN HaA JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

CrekTpbl U3ITy4YEHHUsI U MTOTJIOLICHHUS.

CrexTpsl pa3Iu4yHbIX ra30B.

Cnextp Bogopoaa.

Habmronenue tpexoB B kamepe Bunbcona.

PaboTta cuéTunka HOHU3UPYIOIINX U3ITyUECHHI.

Peructpanus nzmydeHus: IpUPOJIHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopnuie pabomovt u onvimot.

1. HaGnroneHue CrIOMHbIX U IMHEHYAThIX CIIEKTPOB U3ITyUYEHUSI.

2. HccnenoBaHne TPEKOB: M3MEPEHHE DHEPIMM YaCTHULBI 110 TOPMO3HOMY

nyTH (110 ¢oTorpadusim).

3. U3mepenue paanoakTUBHOTO (PoHa.

IHoBTOpPHUTEIBLHO-00001IAOINH MOAYJIb.

[ToBTOpUTENBEHO-0000IAIOIINK MOAYJIb IPEIHA3HAYEH JIJIl CUCTEMATU3ALMH
U 0000mIeHWS  TPEIMETHOTO  COJCpKaHWS ©  OMNbITa  JICSITEIBHOCTH,
NpUOOPETEHHOTO TIPU U3YUYEHUHU BCEro Kypca (PU3MKH, a TaKxkKe JJIsl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 ¢u3uke s oOydaroumxcs,
BBIOPABIIIKX 3TOT y4YE€OHBIN MpeIMeET.

[Ipu M3ydyeHUM AAHHOTO MOJYJISI PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JeSITENHbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeYUBACTCS TOCTH)KEHHE MPEIMETHBIX U
METalpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yueHusa, (GopMHpyeTcs
€CTECTBEHHOHAY4YHass TPaMOTHOCTb: OCBOEHHE HAy4HBIX METOJOB HMCCIEI0BAHUS
SBJICHUM TPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (HU3MUECKUE
ABJICHUSI, TPUMEHAS T[OJyYEHHbIE 3HAHWSA, pemarb 3aJadyd, B TOM YHUCIE
KAueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNMANBHO AESATEIBHOCTHBIA XapaKTEep JAHHOTO pas3jeiia peaau3yeTcs
32 CY4€T TOro, UYTO OOydaromuecs BBITIOJHIIOT 3aJaHusi, B KOTOPBIX WM
npeaJiaraeTcs:

Ha OCHOBE TIOJIYYEHHBIX 3HAHUN pacro3HaBaTb M HAyYHO OOBACHATH
(u3nYecKue SBJICHUS B OKPYIKAIOIIEH MPUPOJIE U OBCETHEBHOM KU3HH;

WCITIOJIb30BaTh HAYYHBIE METOJIBI UCCIEOBaHUS (PU3UUECKHUX SIBJICHUH, B TOM
YUCJIE JJI POBEPKU TUIOTE3 U MOIYUYEHHS TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAyYHbIE OCHOBBI HAM0OJIE€ BAXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTHUI, HaIlpUMeEp, IPAKTUUECKOTO UCIIOIb30BAHUS PA3INYHBIX HCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHHUSI BCEX MU3BECTHBIX BUIOB
SHEPIUH.

A S



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Nzydenne (pu3NKu Ha ypOBHE OCHOBHOTO 0OOIIEro 0Opa3oBaHMs HAIIPABICHO

Ha JOCTI)KEHHUE JINYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTaTOB.

B pesynbraTe uzydyeHus: pu3nkyd Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHus

y obydarorierocss OyayT chopMupoOBaHbI CIEAYIONINE JIMYHOCTHBIC PE3YIbTaThl B
JaCTH:

1) IATPHOTHYECKOT0 BOCIIUTAHUS:

— IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(u3HUECKON HAYKU;

— LIEHHOCTHOE OTHOILIEHHE K IOCTHKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 0OCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX MpoOJieM, CBSI3aHHBIX C MPAKTUUYECKUM TMPUMEHEHHEM
JNOCTHKEHUU (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAIbHO-3TUYECKUX INPUHLHUIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KauyeCTB (PU3NYECKOW HAyKW: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI Pa3BUTHUS TEXHOJOTHH, BaKHEHIIEH COCTaBIIAIOIICH
KYJbTYpBHI;

— pa3BUTHE HAy4YHOU JHOOO3HATENBHOCTU, MHTEpECA K HCCIEI0BATEIbCKOM
NEeSITENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLHMOHAJIBHOIO
Os1aromoJryums:

— OCO3HaHME LIEHHOCTH Oe30macHoro obOpa3a J>KM3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBui 0E€30MacHOro IOBEACHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JJIEKTPUYECKUM U TEIJIOBBIM OOOpYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HAaBBIKA pEQIIEKCHH, MpH3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOTIo e MpaBa y APyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMSL:

— AKTUBHOE Yy4YacTH€ B PEIICHUU MPaKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aluu, TopoAa, Kpas) TEXHOJIOTHMYECKOM U



COIMAJIbHOW HAIpaBJICHHOCTH, TPEOYIOMHUX B TOM YHCIEe U (U3HYECKUX
3HaHUM;

e — HMHTEPEC K MPaKTUYECKOMY H3yUEeHHIO Npodeccuii, CBSI3aHHBIX C (PU3UKOMH;

e 7)3KO0JIOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAllUS HA MPUMEHEHHE (DU3MYECKUX 3HAHUU Ui pelieHus 3ajaady B
00JaCTH OKpY’KAIoIIeW Cpenbl, IUIAaHUPOBAHUS TIOCTYNIKOB U OICHKH UX
BO3MO>KHBIX MTOCHEACTBUN JIJIs1 OKPYKAIOLIEH CPEIbI;

e — OCO3HAaHME TJOOATBLHOIO XapakTepa AKOJIOTHYECKHUX MpoOieM U MyTed ux
peLIeHMUS;

e 8) ajanTanum K U3MEHAIOIIUMCH YCJOBUSIM COLUMAJIBLHOM U NPHUPOAHOM
Cpeasbl:

e — TMOTPEOHOCTh BO B3aWMOJCHCTBUMU IMPU BBHINOJHEHUU HCCIEJOBAaHUN U
POEKTOB (hM3UYECKOM HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIICHUE YPOBHA CBOEM KOMIETEHTHOCTH Yepe3 MNPAKTHUYECKYIO
NeSITENbHOCTD;

e — NOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHCIIE€ (POPMYINPOBATH
UJIeU, IOHSTHUS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SABJICHUSX;

e — OCO3HaHME Je(HUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001aCTH
busuKy;

e — IUIAHUPOBAHHME CBOETO PA3BUTHUS B MNPHOOPETECHUH HOBBIX (DU3UYECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DM3UUECKUX 3HAHUM;

e — OIEHKA CBOUX JICUCTBUU C YUYETOM BIMSHUA Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOXHBIX TJIOOAIBHBIX MTOCIIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHHMS mporpamMmbl 1o (pH3MKEe Ha YPOBHE OCHOBHOI'O
oO1mero o6pa3oBanus y o0Oydaronierocsi OyayT copMUpOBaHBI MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIOUYAIONINE I03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC IEHCTBUS,
KOMMYHHUKATHBHBIC  yYHHMBEpCajbHbIC  y4eOHbIC  JICHCTBHUSA,  PETyJIATHBHBIC
YHHUBEpCaJIbHbIC yUeOHBIC JICHCTBHSI.

Ilo3naBaTebHBIE YHuUBEpPCAJIbHLIC yqeﬁnble IleﬁCTBHﬂ

Ba3oBble Jioruueckue AeficTBUA:



BBUIBJSITH M XapaKTepU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(sBNIEHUM);

YCTaHAaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKALUUA, OCHOBAHUS IS
000011I€HNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B paCCMaTPUBAEMBIX (pakTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIIMXCSA K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIE CBS3M TPHU HM3YyYEeHUU (PU3UIECKUX
ABJICHUH U MPOLIECCOB, JI€JaTh BBIBOJBI C UCIOJIb30BAHUEM JI€TyKTUBHBIX
Y UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aWMOCBS3SIX
(bu3NYeCKUX BEJITUYHH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO penieHus y4eOHOU (pu3nyeckon
3alayu (CpaBHEHUE HECKOJIbKMX BapUaHTOB PEIICHMs, BbIOOp HamOoliee
MOAXOJSILETO C Y4ETOM CaMOCTOSITENIBHO BBIJCIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKue 1eHCTBUA:

HCITOJIB30BaTh BOIPOCHI KaK UCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHNS,
MIPOBOJIUTH 10 CAMOCTOSITEIPHO COCTABIIEHHOMY TUTAHY OIBIT, HECIIOKHBIN
bu3UYeCKuil IKCIIEPUMEHT, HEOOJBIIOe WCCIeA0BaHNE (PU3UUECKOTO
SIBIICHUS;

OIICHWBATh HA TMPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpPMAIIHIO,
MOJTYYCHHYIO B XOJI€ UCCIICIOBAHUS WU YKCIIEPUMEHTA,;

CaMOCTOATENHFHO (POPMYIHPOBATH 000OIIEHNS U BBIBOJBI IO pe3yJbTaTaM
MIPOBEEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

MPOTHO3UPOBATh BO3MOXKHOE JaJIbHEWIIee pa3BUTHE  (DUIUICCKUX
MPOIIECCOB, a TAK)KE BBIBUTATH MIPEAMOI0KEHUS 00 MX PA3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

MPUMEHSTH Pa3IU4YHbIe METOAbl, MHCTPYMEHTBI U 3alpOChl NPU MOUCKE U
orOope MH(POPMALIMM WM JaHHBIX C Y4YETOM MpPEMIOKEHHOW y4eOHOU
(bu3UYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO
pa3IUYHBIX BUIOB U OPM IIPENICTABICHHUS,

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYI (OpPMY MpPEICTaBIICHUS
uHbOpMallMl M WUIIOCTPUPOBATh peIIaeMble 3a7aud  HECIO0XHBIMU
CXE€MaMHu, IMarpaMMaMu, MTHOU rpauKoi 1 UX KOMOUHALUSMU.

KoMMyHuUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

B XOJ€ OOCYXIEHHUs y4yeOHOro MaTepualya, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1aeMOil TEMBbI U
BBICKA3bIBaTh WJICH, HAIlCJICHHbIE HA pELICHHE 33Ja4dl U TOJIep:KaHue
0J1aroKeIaTeIbHOCTH OOIICHUS;



COMOCTABIISATh CBOM CYXKIEHUS C CYXIACHUSAMU JPYIMX YYacCTHUKOB
auanora, oOOHapy>KMBaTh pa3iNyune U CXOJCTBO MO3UILINNI;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
MyOJMYHO MPEICTABIATh PE3YJIbTAThl BBIIOIHEHHOTO (DU3UUECKOTO ONBITA
(3KCIIepUMEHTa, UCCIIeI0BaHus, IPOEKTA);

[IOHMMaTh W HUCIOJB30BaTh  IPEUMyINECTBA  KOMAHIHOW W
WHIUBUIYAIbHOM paboThl MpU PEIIEHUHM KOHKPETHOW (U3HMUECKOM
poOJIeMBl;

[IPUHUMATh LIEJIM COBMECTHOW JESTEIIbHOCTH, OPraHW30BbIBATH JACHCTBUS
no €€ JOCTHKEHHUIO: pAaCIpeAesaTh poJid, OOCYXAaTb IpPOLECChl U
pe3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;
BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOT'O pe3yJibTaTa 1o
CBOEMY HAIIPABJIEHUIO W KOOPAHWHHUPYS CBOM JEHUCTBHUS C JPYTUMHU
YJICHAMH KOMAaHJIbI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIMIMI MPOJIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBHO CPOPMYITHUPOBAHHBIM YUaCTHUKAMHU B3aUMOJIEHCTBHS.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eiCTBHUSA

Camoopranusanus:

BBISIBIISITh MPOOJIEMBI B JKU3HEHHBIX M yU4E€OHBIX CUTYalHsIX, TPEOYIOIINX
IS perieHus: GU3NYeCKUX 3HAaHUM;

OPUEHTUPOBATBCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOIUMBUYaIbHOE, NPUHATHE DPELIECHUS B TpyMIe, NPUHATUE PEIICHUMN
rpynmnoi);

CaMOCTOSITENIFHO COCTaBJISATh AITOPUTM pelIeHUs (PU3MUECKON 3aauu WU
IUIaHa HMCCIEAOBAaHUSA C Y4ETOM HMEIOLIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, apr'yMEHTHPOBATH IIpeijlaraéMble BApUAHTHI PEILECHUI;
JieN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJIb, 3MOHHOHaﬂbeIﬁ HHTCEJJICKT.

JaBaTh aJICKBATHYIO OLICHKY CUTYyallUH U IIpeularaTh IUIaH €€ U3MEHECHUS,
OOBSICHATh  NPUYUHBI  JOCTHXKEHUS  (HEIOCTUKEHHUS]) Ppe3ysbTaTOB
JesTENbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIE B XOJ BBIIOJHEHHUS
¢u3NYecKoro MCCIEIOBAHMA WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCSA CUTYyallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATHh COOTBETCTBUE PE3YJIbTATA LICJIU U YCIOBUSM;

CTaBUTh ce0si HA MECTO JPYroro 4esJoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIroro;



MPU3HABATh CBOE MPABO HA OMIMOKY MPH pelieHn: GU3NIeCKuX 3a1ad Win
B YTBEPKACHUSAX HAa HAYYHBIE TEMbI U TAKOE K€ IIPaBO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenust B 7 kjiacce mpeIMETHbIE Pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpa)kaTh CHOPMUPOBAHHOCTD Y OOYUaIOLIUXCS YMEHHI:

UCTIONB30BaTh  MOHATHS:  (u3MYeckne W XUMHYECKHE  SIBICHHUSA,
HAOIO/IEHNE, DKCIIEPUMEHT, MOJENb, TUIOTe3a, CAMHMIIBI (PU3UIECKIX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHMS BemlecTBa (TBEPIOE,
KHUJIKOE, Ta3000pa3HOe), MEXaHHYEeCKOoe JBUXKEHHE (PaBHOMEpHOE,
HEPaBHOMEPHOE, TPSMOJIMHEHHOE), TPAeKTOpHUs, PaBHOJCHCTBYIOIAS
cuna, aedopmanus  (ympyras, — IUIaCTHYECKasl)),  HEBECOMOCTb,
COOOIIAIOTHECS COCY/IbI;

paznuuath sABiAeHUS (AUQQy3usi, TEMIOBOE ABMKEHUE YaCTHUIl BEIIECTBA,
paBHOMEpPHOE  JIBIDKEHWE, HEPaBHOMEPHOE IBW)KCHHE, HWHEPIIHS,
B3aUMOJICMCTBUE TEJ, PABHOBECUE TBEPHABIX TEN C 3aKPEIUIEHHOW OCBIO
BpallleHus, Tepejadya JaBiCHUS TBEPABIMU TelNaMH, JKUAKOCTIMH U
razamy, arMocepHOoe JaBiE€HHME, IUIaBaHWE TeJ, IpeBpalleHus
MEXaHUYECKON DHEPrHH) IO OMHMCAHUI0 WX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (DU3HUECKOe SIBICHHE;
pacrmo3HaBaTh TPOSBICHHE HM3YyYEHHBIX (U3MUECKUX SBICHUN B
OKpYy’XKalollleM MHupe, B TOM 4YHcle (U3NYECKUE SBJICHHUS B IMPHUPOJE:
NpUMEPHl ABWKCHUS C Pa3IMYHBIMH CKOPOCTSMHU B JKUBOW W HEKHUBOUH
npupone, ACWCTBHE CUJIBI TPEHHsT B TPHUPOJIE W TEXHUKE, BIMSHUE
aTMoc(epHOro JIaBJIeHHs Ha JKUBOW OpraHM3M, IJIaBaHUE PHIO, phluard B
TeJe 4eJIOBEeKa, IPU 3TOM IEPEeBOAUTHh MPAKTHUECKYIO 3a7jady B yueOHYIO,
BBIJICIISITH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (DU3HUECKUX SIBJICHU;
OTKCHIBaTh M3yUYEHHBIC CBOICTBA TN M (PU3NUYECKHUE SIBICHUSA, UCTIONB3YS
busnyeckue BeIMYMHBI (Macca, 00BEM, IIIOTHOCTH BEIIECTBA, BpeMH,
NyTb, CKOPOCTb, CPENIHSAS CKOPOCTh, CUJIA YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tena, CWIa TpeHHs, HaBieHue (TBEPAOTO Tena, JKUAKOCTH, Tasa),
BBITAJIKUBAIOIIAs CUJIa, MEXaHUYecKas pabdoTa, MOIIHOCTb, TIEUO CHIIBI,
MOMEHT CHJIbI, KO3()(QHUIMEHT TOJE3HOTO JEHCTBUS MEXaHU3MOB,
KUHETHYeCKas W TMOTEHIMabHAs SHEPrus), MpH ONHUCAHUU TPABUIBHO
TPaKTOBAaTh  (PU3MYECKUI  CMBICT  HMCTOJB3yeMBIX  BEIMYWH, HX
0003HAaYEHUs U EIUHULIBl (PU3NYECKUX BEIUYHH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIMYMHAMH,
CTPOUTDH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIUYMH;



XapaKTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SBJICHHUS W TPOIECCHI,
UCIIOJIb3Ysl TIpaBuja CJIOXKEHHUs CHII (BIOJb OJHOW MpsMOi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MpaBUiIO paBHOBecUs pbryara (0J0ka),
«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPIrYuU, TPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alUCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSICHATh (U3UYECKUE SBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIIE
U B KOHTEKCTE€ CHTyallud MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE uU3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (DU3UUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JAEHCTBUA, HUCNOJB3YysS 3aKOHBl M
bopmybl, CBsI3BIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHaIn3a
YCJIOBHSI 3a/1a4y 3alUChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKUE
BEJIMYMHBI B (DOPMYJIBI M TPOBOAUTH PACUEThI, HAXOJUTh CIPABOYHBIE
JaHHBIE, HEOOXOMMBbIE JIJIsl PEIIEeHUs 3aJ]1a4, OIICHUBATh PEATUCTUYHOCTh
MOJIYYeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPU TTOMOIIH
(hbU3UYECKUX METOJIOB, B OMTMCAHUM MCCIIEI0BAHUS BBIICIATh MPOBEPSIEMOE
Npeanojgoxkenne  (TUmoresy),  pa3inyaTb M HHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HaXOJWTh OIMMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIBI [10 €T0 pE3yJIbTaTaM;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUN WU
(dbuznyecKux CBOWCTB TeJ: bopmyIHUpoBaThH MIPOBEPSIEMBIE
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO 000y I0BaHMUS,
3aMMChIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSHHS, BPEMEHH, MacChl Tela,
o0béMa, CHJIBI W TeMIepaTypbl C HCIOJH30BAHUEM AHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IMMOKa3aHUS TPHOOPOB C YUYETOM
3a/TAaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUM;

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BEIUYHHBI OT
JIPYroil C WCHOJIb30BaHUEM TMPSIMBIX HU3MEPEHUM (3aBUCUMOCTH IyTH
PAaBHOMEpPHO JBWXKYIIETOCSd Tela OT BPEMEHHU ABWKEHHS TeJa, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKHU MOBEPXHOCTEH Ten
Y HE3aBUCUMOCTHU CUJIbI TPEHUS OT ILIOMIAIA CONPUKOCHOBEHHUS TE€JI, CUIIBI
YIOPYroCTU OT YJUIMHEHHUS MPYKUHBI, BHITAJIKUBAIOIIEH CUIIBI OT 00bEMa
MOTPYKEHHON YacCTU TeJa U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCHUMOCTH
OT TUIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHUsS TeJl, YCJIOBUN pPaBHOBECHUs pblyara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  YYEOHOTO HCCIIEIOBAHUSA, COOMpPAaTh YCTAHOBKY U
BBITIOJTHITh U3MEPEHHUsI, CIEAysl TPEIJIOKEHHOMY IUIaHy, (PHUKCHpOBATH
pe3ynbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3WYCCKUX BEIWYUH B BHUIE
MPEIOKEHABIX TaOMUIT U TpaduKOB, JeNaTh BBIBOABI IO pe3yJbTaTaM
MCCIIeIOBAHNUS,

MPOBOJNTHh KOCBEHHBIC H3MEPEeHHS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEII[ECTBA JKUIKOCTH M TBEPAOrO Tejla, CHJIA TPEHHUS CKOJIBKCHHS,
TaBJICHUE  BO3/AyXa, BHITAIKUBAIOIIAS CWIa, JCHCTBYIOIas  Ha
MOTPYKEHHOE B IKUIKOCTh TeNo, KO UIIMEHT TOJIE3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CIEeAys TNPEUIOKCHHOH WHCTPYKIUHU: TIpH
BBITIOJIHCHUH HW3MEPEHHH COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBEIYHCIIATH 3HAUCHUE HCKOMOW BEJIMYUHBI,

coOJTI0IaTh MIpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000py/TI0BaHUEM;

yKa3bIBaTh MPUHINIBI JCHCTBUS TPHOOPOB W TEXHHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, IUHAMOMETp, COOOIIAIOLIUECS COCYJbI, OapoMeTp,
phIvar, MOJABMKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YyYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUSA (B TOM YHCIE:
MOAIINAITHAKY, YCTPOHWCTBO BOJIONPOBOJA, THAPABIWYECKHA TIpecc,
MaHOMET], BRICOTOMED, TOPIITHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
O CBOHMCTBaxX (pM3MYECCKUX SBICHUH U HEOOXOIMMBIC (DU3MUECKHE 3aKOHBI
1 3aKOHOMEPHOCTH,

NPUBOAWTh  NpPUMEPHl  (HAXOAUTh  HWHGMOpPMAIMIO O  TIPHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUNW B TIOBCETHEBHOM
KU3HU 11 obecrieueHus: 6€30MacHOCTH MPU OOpaIlleHHH ¢ TPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOIIOACHUS
HOPM JKOJIOTHUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH CpeJIe;

OCYIIECTBJIATH OTOOpP HWCTOYHMKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3aIPOCOM, HA OCHOBE MMEFOIIIHXCS
3HAHMK W TYyTEM CpaBHEHUS Pa3IUYHBIX WCTOYHUKOB BBIICIATH
uH(OpPMAITHIO, KOTOpas SBISICTCS MPOTHBOPEYMBON WM MOXKET OBITH
HEJ0CTOBEPHOM;

WCTIOJIb30BaTh MPH BBIMOJIHCHUN YYE€OHBIX 33JaHUl HAYyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COJCP)KAaHMs, CIPAaBOYHBIC MaTepHAaIbI,
pecypchl cetn MaTEpHET, BIageTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIC U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(pOpMAIMK (HU3UIECKOTO COICPKAHUSA, B TOM



yucne MyOJuMYHO JenaTh KpaTKue COOOLIEHHsSI O pe3yibTaTax MpPOEKTOB
WIM Y4YeOHBIX HCCJIEIOBAaHUM, IpPU OTOM TPaMOTHO HCIOJb30BaTh
M3YYEHHBIM TOHSATUHHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIATH
BBICTYIUIEHUE NTPE3EHTALINEN;

IIPY BBINOJIHEHUU YYEOHBIX NPOEKTOB W HCCIEJAOBAHMI paclpenessiTh
00513aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTaBJIEHHBIMU 3a/JayaMi,
CIEIUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ B  JI€ATEIBHOCTb  TPYIIbI,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIKX.

K xoniy o0yueHus B 8 Kkjacce rpeMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBHXKEHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKUE U
amop(HbBIE TeNa, HACHIIICHHBIM M HEHACHIIICHHBIM TMap, BIAKHOCTDH
BO3/yXa, TeMIlepaTypa, BHYTPEHHSsS DHEPrus, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsifl, JIEKTPUUECKOE T0JI€, MPOBOJIHUKHU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUN TOK, MAaTHUTHOE MOJIE;
pasznuyaTh sBJICHUS (TEIUIOBOE PACHIMPEHHE U CXKaTue, Tervionepenaya,
TEIUIOBOE PaBHOBECHE, CMauyMBaHUE, KaWJUISIPHBIC SBJICHUS, UCIIapEHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpHUCTauiM3anus (OTBEpJEBAHUE), KHUIIECHUE,
Teronepeaaya (TeTIONPOBOJHOCT, KOHBEKIIUS, U3IIy4YEHUE),
ANEKTpU3alUs T, B3aUMOJEHUCTBUE 3apsAI0B, NEUCTBUS 3IEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICMCTBUE MArHUTOB, JECHCTBUE
MarHUTHOTO MOJIsl HA MPOBOJIHUK C TOKOM, 3JEKTPOMArHUTHAsT UHAYKIUS)
[0 OINHCAHMID HMX XApPAaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WYECKUX  SBJICHUU B
OKpY’KalolleM MHpE, B TOM YHCie (PU3UUYECKUE SIBJICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSHDKEHUE M KANWUISIPHbIE SIBIIEHUS B IPUPOJIE,
KpUCTAJUIbI B mpuponae, usiaydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, JIEKTPUUYECKUE
SABJIEHUSI B atMocdepe, IEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiid, Jpeid MOII0COB, POJIb MAarHUTHOTO TOJS IS KU3HHU Ha
3emuie, MOJSIPHOE CUSHUE, MIPU 3TOM NEPEBOAUTH NPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX
SIBIICHUIA;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA TeN M (PU3UUYECKUE SIBICHHUS, UCTIOIB3YS
bu3nUeckue BEIUUHMHBI (TEMIEpaTypa, BHYTPEHHSISI YJHEPTHUsl, KOJIUYECTBO
TEIUIOThI, yJeJbHAas TEIJIOEMKOCTh BEIIECTBA, YJAElbHAs TEIUIoTa



IUTaBJICHUS, YJeNbHAs TemjoTa MnapooOpa3oBaHUs, YJelbHas TEIoTa
CropaHusi TOIUIMBA, KOA(M(PUIIMEHT TMOJE3HOr0 JCHCTBUSA TEIJIOBOU
MAaIllMHbI, OTHOCUTEJbHASI BJIAXHOCTh BO31yXd, JJICKTPUYECKHU 3apsl,
Cuia TOKa, JJIEKTPUYECKOE HANpPsDKEHWE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAETbHOE  CONPOTHUBIIEHWE  BelIecTBa, paboTa W MOIIHOCTb
ANEKTPUUECKOTO  TOKAa), TMpPHU ONHUCAHUM TPABWIBHO  TPAKTOBATH
(U3UYECKUI CMBIC MCHOJb3YEeMbIX BEIUYHH, 0O003HAYEHUS U €IMHMIIbI
(U3MYECKUX BEIUYMH, HAXOAUTH (POPMYJbL, CBS3bIBAIOIINE JIAHHYIO
¢u3NYeCKyl0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TIpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3UUECKUE SBJICHHUS W MPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJSIPHO-KMHETHYECKON TEOPUU
CTPOEHUs BEIECTBA, NMPUHLUII CYNEPHO3UIUN NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsijia, 3akoH OMa sl yyacTKa Ienu, 3aKOH
Jixoyns—JleHnia, 3aKOH COXpaHEHHs] JHEpPrud, IpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTeMaTUYECKOe
BBIPAKEHHE;

OOBSCHATh (PU3MUYECKHE MPOIECCHl M CBOMCTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallMil NPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOrMYecKux
IaroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBONCTBA (PU3WYECKUX SIBIICHUM,
(bU3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3aJayd B 2—3 JACUCTBHS, HCIOJIb3Yys 3aKOHbI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHalv3a
YCJIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISIBIISTH HEIOCTATOK
JaHHBIX JUIsl pelIeHWs 3a7add, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble Uil €€ pelleHHs, MPOBOAMTH pacyYEThl W CPaBHUBATH
MOJIyYEeHHOE 3HAaYeHHE (PU3NYECKON BETUUHMHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MNpOOJEeMbl, KOTOPbIE MOXKHO PpEHIMTh MPU MOMOIIU
(bU3HYEeCKUX METOIOB, HCIONb3YSl ONHMCAHHE HCCIEAOBAHUS, BBIIEISATH
MIPOBEPSAEMOE  MPEAIONIOKEHHE, OLEHUBAaTh MPABWIBHOCTh IMOPSJIKA
IIPOBEJICHUS UCCIIEI0OBAHUS, AENaTh BBIBOJBI;

OPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SBJICHUN WU
(bu3HYEeCKUX CBOMCTB Tell (KaMWUISIPHBIC SBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3JlyXa OT €ro o0bEma, TeMrepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYECHHH OT I[BETa H3JIydarolie (Tmorjomaroniei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJbI OT TEMIEPATYPbI KUAKOCTH U
IJIOIAAN €€ TIIOBEPXHOCTH, OJJEKTpU3alus Tel M B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,



BU3YyaJIM3allsl MAarHUTHBIX IIOJ€Hd IOCTOSHHBIX MAarHUTOB, JEHCTBUSA
MarHMTHOTO MOJs Ha MPOBOAHMK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa,
CBOMCTBa 3JEKTPOJABUIATENsl IMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
MIPOBEPSAEMBbIE MPEANOI0KEHHS], COOUPATh YCTAHOBKY W3 MPEIJI0KEHHOIO
000py10BaHUs, OMUCHIBATH X0 OMbITa U (POPMYJIUPOBATH BHIBOJBI;
BBIMOJIHATh ~ MpsIMblE ~ U3MEPEHMs]  TEMIEpaTypbl, OTHOCHUTEIbHON
BJIQXHOCTH BO3/lyXa, CHJIbl TOKa, HANPSDKEHHS C HCIOJIb30BAaHUEM
aHAJIOrOBBIX NPHOOPOB M JATYMKOB (DU3MUYECKUX BEJIMYMH, CPABHUBATH
PEe3YIbTAThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COIIOTHOM ITOTPEITHOCTH;
IPOBOANUTH UCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOIN BEIUUUHBI OT
Apyrod ¢ HCHOJB30BAaHMEM NPSIMBIX HU3MEPEHHl  (3aBHCHUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJH IONEPEYHOrO
CEYEHMS U yAEIBHOIO COITPOTHUBIICHHS BELIECTBA MPOBOIHHUKA, CUJIBI TOKA,
UAYLIEr0 4epe3 MPOBOJHUK, OT HaNpsHKEHUs] Ha  IMPOBOJHUKE,
UCCJIEIOBAHUE TIOCNEOBATEIbHOIO M NapaJUIeIbHOTO  COEIMHEHUN
MIPOBOJHUKOB): IUJIAHUPOBATH HCCIEAOBAaHUE, COOMPATH YCTAHOBKY H
BBIMOJHATh M3MEPEHUS, CIeNysl MPeIIoKEHHOMY IUIaHy, (PUKCHPOBAThH
pe3ysbTaThl MOJIYYEHHOW 3aBUCMMOCTH B BMJIE Tabnull M TpadUKOB,
JIeJ1aTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEAOBAHMS;

MPOBOJUTh KOCBEHHbIE HU3MEpEHUs (HU3NYECKUX BeIMYMUH (yAelabHas
TEIUIOEMKOCTh ~ BEILIECTBa, COINPOTUBJICHHE TMPOBOJHUKA, pabora U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIaHUPOBATh W3MEPEHHs, COOUpATh
AKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIIEysl MPEIOKEHHON UHCTPYKUUHU, U
BBIYKCIIATH 3HAUEHUE BEIHYMHBI;

coOJII01aTh MIpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ 1abopaTOpPHBIM
00opy/10BaHUEM;

XapaKTepu30BaTh MNPUHLMIBL  JACHCTBUS HW3YUYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMNOPOM HA KX ONUCAaHUSA (B TOM YHCIE:
CUCTEMA OTOIUIEHHsI JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJIETMETP, CUETUMK HIIEKTPUUECKOW DSHEPIUH, 3JIEKTPOOCBETUTEIbHbBIE
NpUOOPHI, HArpeBaTENbHbIE ANEKTPONPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUSA O CBOMCTBaX (U3MYECKUX SIBJICHUM M HEOOXOAUMbIE
¢uznyecKkue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA U H3MEPUTEIbHBIE
npuoOpsl MO CXEeMaM M CXEMaTUYHbIM PHUCYHKaM  (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMTPOMETP, JBHUraTelb BHYTPEHHETO
CTOpaHHUsl, AJEKTPOCKOIN, PEOCTaTr), COCTABIATb CXEMbI JJIEKTPUUYECKHUX



LEenel ¢ MOCIeA0BATENbHBIM U MAPAIEIbHBIM COEIMHEHUEM DJIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS FIEMEHTOB 3JIEKTPUUECKUX LIETel;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  HMHGOOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOIO HCIMOIb30BaHUS (PU3MUECKUX 3HAHUM B IOBCEIHEBHOM
KU3HU ISl oOecrieueHrs 0€30MacHOCTH TP O0pallieHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3]I0pPOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPY KAIOILIEH CpEJIE;

OCYUIECTBJISATh IMOUCK HMHPOPMaLMH (PU3HYECKOrO COJEpKAHHUS B
WNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM W NOYyTEM CpPaBHEHHUS
JONIOJIHUTENBHBIX ~ MCTOYHUKOB  BBIACNATH  HHPOpPMAIMIO, KOTOpas
ABJIIETCSI IPOTUBOPEUYNBOM MITH MOXKET ObITh HEJOCTOBEPHOI;
UCITI0JIB30BaTh MPHU BBIIOJIHEHUH YYEOHBIX 33JaHUI HAyYHO-MOMYJISIPHYIO
AUTepaTypy  (PU3MUECKOro  COAEpKaHMs, CIPaBOYHBIE MaTepHabl,
pecypcsl ceTd VIHTepHET, BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KpaTKHWE YCTHBIE COOOILEHHS,
0006mass wmHOOpPMAIMIO M3 HECKOJBKUX HCTOYHHKOB (DH3NUECKOTO
COJEpKaHUsl, B TOM 4YHCiIE€ MyOJUYHO TMPEACTABIATh PE3yJIbTaThl
MPOEKTHOM WJIM HMCCIEN0BATENbCKON NEATETbHOCTH, P 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBI NOHATHIHBIA anmapar Kypca (QU3HKH,
COINPOBOX/IaTh BBICTYIUICHHE IIPE3EHTALNENM;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB U UCCIENOBaHUM (PU3MUECKUX
MPOLIECCOB pacHpelesiTh O0A3aHHOCTH B TIpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTh 3a BBINOJIHEHUEM IUIaHA JEHUCTBUU U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIM BKIaL B
JESITeIbHOCTh IPYIIIbI, BEICTPAauBAaTh KOMMYHHUKAaTUBHOE B3aUMOJIECICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peliaTh KOH(IUKTHI.

K xoHiy o0yuenus B 9 kjacce npeIMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEILHOCTh MEXaHWYECKOTO JBIKCHUS, aedopmalus
(ynmpyrasi, mjgacTuuyeckasi), TpPEHHUE, LEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TIEPETPY3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEO,
HEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOoieOaHus u
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, OSJEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPBI UCITYCKAaHUs M TOTJIONICHUs, anbda, 0eTa- U raMMa-u3IIy4eHHs,
W30TOIIBI, SI/IEPHAS] DHEPTETHKA;



pasznuyaTh SIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHENHHOE
JBM)KEHHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE
NajJieHUue TeJl, PABHOMEPHOE JIBH)KEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE
T€J, PEAKTUBHOE JBHUKEHHE, KOJIeOATEeNbHOE NIBH)KEHHE (3aTyXarollue U
BBIHY/ICHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE ABI)KEHHE, OTPaKEHUE
3ByKa, NPSMOJIMHENHOE pacHpOCTpaHEHUE, OTPaKEHHUE U IPEIOMIICHUE
CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETA B
CHEKTP M CJOXEHUE CHEKTPAJIbHBIX LIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTPA
U3JIy4YEHUs1) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3UYECKHX SIBJICHUU B
OKpy’XarolieM Mupe (B TOM uucie (PU3NYECKHE SBICHUS B MPUPOJIE:
IIPWINBBI U OTJIUBBI, ABMKEHUE I1aHeT COTHEYHON CHCTEMBI, PEAKTHBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPHUSITUE 3BYKOB JKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3X0, LBETa TeJ,
ONTUYECKHUE SIBICHUS B MpPHUPOJE, OMOIOrMYEcKOoe NEHCTBUE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyYEHHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHUYECKUE Jy4YHd, PaJUOAKTUBHOE H3IIyYEHHUE
NPUPOAHBIX MHHEPANOB, JEHCTBUE PAJMOAKTUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPHU 3TOM IEPEBOJUTH NPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBLACIATh CYILIECTBEHHbIE CBOMCTBA (IpU3HAKU) (PU3UUECKUX
SIBIICHUI;

ONKCHIBATh M3yUYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBICHHS, UCIOIb3YS
¢u3nyeckue BETUYMHBI (CpeqHSs WU MTHOBEHHAas CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBUKEHUH, YCKOpPEHME, MepeMEIleHue, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHMS, Cuia YNPYrOCTH, CUja TSKECTH, YCKOpEHHE
CBOOOJHOrO TMAaJeHUs, BEC Tela, HMMIYJbC TeJld, HMILYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, MNOTEHUHUANbHAs HHEPrus Tena,
MOJIHATOrO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMATIbHAsI DHEPIUs CKATOU
NPY>KUHBI, KUHETHYECKas »SHEpPrusi, IOoJIHAg MeXaHU4YecKass BSHeprus,
NEPUOJI U YacToTa KoJieOaHUH, IJIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, ITOKA3aTellb MPEJOMIICHHS CPElbl), IPU ONHUCAHUH
IPAaBWIBHO TPAKTOBAaTh (PU3MYECKUN CMBICI HCIOJb3YEMBIX BEJINYMH,
0003HAaYEHUsI U €IUHULIBl (PU3NYECKUX BEIUYHH, HAXOJIUThb (HOPMYJIBI,
CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMUYMHY C JIPYTMMHU BEJIMYHWHAMH,
CTPOUTDH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBIEHHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOI'O TATOTEHMS,



NPUHLMUI CYNEPHO3ULIHMH CHWJI, IPUHIMUI OTHOCUTENbHOCTH [ amwiies,
3akoHbl HbIOTOHA, 3aKOH COXPAHEHHUS HMMILYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHbI COXPAHEHUSI 3apsAJI0BOTO U MAaCCOBOT0 YUCEN
IpU SIIEPHBIX PEaKUUsAX, MNPU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIUCBhIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBSCHATh (PU3NYECKUE MPOIECCHl M CBOWCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTEpa: BBISABIISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
[IaroB ¢ OMOpod Ha 2—3 W3YyYEHHBIX CBONCTBA (PU3NYECKUX SIBIICHUM,
(bu3nYeCKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (Omuparoluecs Ha cucrtemy wu3 2-3
YpaBHEHUH), UCMOJb3YSl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBL: HA OCHOBE aHAJIM3a YCJIOBHMS 3aJaud 3alMChIBATH KPATKOE
YCIIOBUE, BBIABIATh HEIOCTAIOIINE WIM U30BITOUHbIE JaHHbIEC, BBIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIMCTHUYHOCTh IMOJYYEHHOTO 3HAY€HUs (PU3NYECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOYKHO PpELIMTh MPU MOMOIIU
(GU3MYECKUX METOAOB, HCIONb3YSl ONMHCAHME HCCIEAOBAHUS, BBIIEIATH
MPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBaTh MPABWIBHOCTh MOpsJIKa
IIPOBEJICHUSI  UCCIIEIOBAaHUs, JI€JaTh  BBIBOJbL, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIBITOB,;

MPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(¢u3NYecKuX CBOMCTB Ten (M3ydyeHUE BTOpPOro 3akoHa HbloTOHa, 3aKOHA
COXPaHEHHUsI HHEPruH, 3aBHUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKHUHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJ€OaHUM, MPSIMOJIMHEMHOE PacIpOCTPAHEHUE CBETA,
pasnokeHue Oenoro CBeTa B CHEKTpP, U3YUEHUE CBOMCTB M300pakKeHHs B
IUIOCKOM 3€pKajie U CBOWMCTB HM300pakeHUs NpeaMeTa B coOuparoiei
JAUH3€, HAOJIIOJEHHE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB H3JIyYEHUs):
CaMOCTOATENbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO Habopa
o0OpyJOBaHUs, OINUCHIBaTh XOJ  ONbITA M  €ro  pe3yjbTaThl,
(bopMyIIHpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, onpenenss
CpelHee 3HayeHUe Uu3MepseMol BeNMUYMHBI ((OKYCHOE pacCTOsHUE
coOuparomell JuH3bl), OOOCHOBBIBaTH BBIOOp crmocoda HU3MepeHus
(M3MEepUTENHHOTO MPUOOpPA);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHHH (3aBUCHMOCTh NMYTH OT BpPEMEHHU



IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOW CKOpPOCTH, Mepuoja
KOJIeOaHW MaTeMaTHU4ecKoro MasTHHUKA OT JAJUHBI HUTH, 3aBUCHUMOCTHU
yria OTpaK€HHUsl CBETa OT yrja MaJeHUs W yIiia MPelIOMJICHUs OT yria
NaJeHNs): T[UIAHUPOBATh HCCJIENOBAaHUE, CaMOCTOSITENbHO COOUpPATh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IOJTYYEHHOW 3aBUCHMOCTH
bu3MYecKuX BEJIMYMH B BHUAE TaOIUIl U TpaduKOB, JENaTh BHIBOJBI IO
pe3yJbTaTaM HCCIeI0BaHNUS;

NPOBOANTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIUYHH (CpemHss
CKOpPOCTb M YCKOpDEHHME Teja INpU PaBHOYCKOPEHHOM JBH)KEHHUH,
YCKOpPEHHE CBOOOJHOIO MajeHUs], KECTKOCTh MPY>KUHBI, KOAIDPUIMEHT
TPEHHUSI CKOJBKCHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa H
nepuoa KojeOaHWi MaTeMaTHYecKOro W TPYKMHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOUpAIONIeH  JIMH3BL, PAJANOAKTUBHBIN  (OH):
MJIAaHUPOBATh HM3MEPEHUs, COOMpATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHHUS, CIEAYs MPEIOKEHHON WHCTPYKIIUU, BBIYHCISATH
3HaYCHHUE BEJIMYUHBI U aHATM3UPOBATH MOTYyUYEHHBIE PE3YIBTATHI C YIETOM
3aJaHHOU MOTPEIIHOCTH U3MEPEHHU;

coOJII0/1aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ 1abopaTOpPHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKH W3YYCHHBIX (DU3MUECKUX MOJEIEH:
MaTepuajbHas TOUYKa, aOCOJNIIOTHO TBEPAOE TEJIO, TOUYEUHBIM HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHAas MOJENb aToMa, HYKIOHHAas
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepU30BaTh TNPHUHIMIMBI JCHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOl Ha UX OmucaHus (B TOM YHCIE:
CIOUJOMETP, JATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TEpHUCKoM, ¢oToanmapaT, ONTHUYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MUYECKUX SBICHMA UM  HeoOXoaumble (U3HYECKUE
3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMbI M CXEMAaTHUHBbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUECKUX MPOIECCOB
OpU pPELIEHUH Y4eOHO-MPAKTUYECKUX 3aJad, ONTHYECKHE CXEMbl JIf
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M cCOOMparouiei JIMH3E;
OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  MHGOOpPMAIMIO O  MOpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3MYECKNX 3HAHWW B TOBCEIHEBHOU
KU3HU ISl oOecrieueHrs 0€30MacHOCTH TP OOpaIlieHuu ¢ MpuoOopaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COONIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEH cpejie;



OCYIIECTBJIATh TMOUCK HHpopManuu (U3NUECKOTO COJEpPKaHHUS B
HuTepHeTe, caMOCTOATEIHHO (OPMYIIUPYS TOMCKOBBIN 3aIpoc, HAXOJUTh
MyTH OTpeeNieHus] JOCTOBEPHOCTH IMONyYeHHON MH(pOopMamu Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOJTHUTENHBIX HICTOYHHUKOB;

MCIIOJIb30BaTh MPH BBHINOJHEHUN YYE€OHBIX 33JaHUIl HAYyYHO-TIOMYJISPHYIO
aUTepaTypy  (QHU3MYECKOro  COACpKAHHs, CIPABOYHBIE MaTepHAaIbI,
pecypchl ceTu MHTEepHET, BIajeTh npuéMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHPOpPMAIIMU W3 HECKOJbKUX HCTOYHHKOB (DU3MUECKOTO COJNEpIKaHU,
myOJIMYHO TPEACTABNIATh Pe3yIbTaThl MIPOESKTHOW MM UCCIIEI0BATENbCKON
ACSITENbHOCTH, TPH OTOM TPaMOTHO  HCIOJNB30BaTh  HM3YUYEHHBIN
NOHSATUWHBIN amnmapar HM3y4yaeMoro pasiena (U3HKH U CONpPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTaMed ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUHr
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosanuyectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpobHBI IIpakTH4eckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypcsl

Pa3nes 1. ®Pusnka u eé posib B IO3HAHUM OKPY’KAKOIIEro MUpPa

1.1 dusuka - Hayka o Ipupoie 2 bubnnorexa [IOK
' y PHpOA https://m.edsoo.ru/7f416194
Bbu6mmoreka [JOK
1.2 D 2 1
HSHHCCKHC BETHAMHBI https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAaYYHEIN METOI ITIO3HAHUSI 2 1 bubmmorexa LHOK
) y A https://m.edsoo.ru/7f416194
Hroro mo pazneny 6

Pa3znea 2. IlepBoHayasibHbIe CBEJeHUS 0 CTPOCHUU BellleCTBA

2.1 CrtpoeHue BelecTBa 1 bubmaorexa [IOK
' p B https://m.edsoo.ru/7f416194
27 JIBr>keHre 1 B3aNMOJICHCTBHE YaCTHI] ) | bu6mmoreka [JOK
’ BEILECTBA https://m.edsoo.ru/7f416194
Bbu6mmoreka [JOK
2.3 A 2
TPCTATHAIE COCTORHNA BerECTRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHMe U B3auMoO/ieilicTBUE TeJl
Bbu6mmorexa [JOK
3.1 M 3
CXAHHHCCKOC ABIDKEIHC https://m.edsoo.ru/7f416194




bu6mmoreka [JOK

3.2 Hrepums, Macca, IoTHOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
33 Cuna. Bungt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasnen 4. /laBiieHne TBEpPABIX TeJl, "KUIAKOCTEH M ra30B
41 [asnenue. Ilepenaua naBiaeHust TBEPABIMU 3 bubmuorexa [JOK
’ TelIaMH, )KUJIKOCTIMHU U ra3amMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBieHHe X KoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATmOC(hepHOE aBeHHe 6 https://m.edsoo.ru/7f416194
44 JlericTBUE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
) B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pazgea S. PaboTa 1 MOIIHOCTB. JHEPrust
bu6mmoreka [JOK
31 Pabora u momEoCTS 3 I https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpocteie mexaru3Mb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>3 Mexanmeckas SHeprius 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 12




8 KUIACC

Konn4yecTBo 4yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (ungposbie)
Ne i/ Konrtposbnsie | IIpakTnyeckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasnen 1. TermuioBble siB1eHUs
11 C . eleCTA 7 bubmuoreka [JOK
' TPOCHHE H CBORCTRA BEL https://m.edsoo.ru/7f4181ce
bubnunoreka [JOK
1.2 Teruioseie mpouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
DnexTpuuecKue 3apsaabl. 3apsHKEHHbIE Tela bubmunoreka [IOK
2.1 - 7 1
M UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bu6mmoreka [JOK
2.2 IToCTOSIHHBIN 2IIEKTPUYECKUM TOK 20 1 7 hitps:/m.edsoo.ru/7F41 81 ce
bubmuoreka [JOK
2.3 MarHHTHbIC ABICHAS 6 ! 15 https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
24 IMEKTPOMATHHTHAS HELILY KUK 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

Konn4yecTBo 4yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (ungposbie)
Ne i/ Konrtposbnsie | IIpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. Mexann4veckue siBJeHUsI
L1 MexaHn4ecKoe ABUKEHUE U CTIOCOOBI €ro 10 1 bubmmoreka [{OK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAUMOACHCTBIE TE https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexann4yeckue Kojae0aHusi U BOJTHbI
bu6mmoreka [JOK
2.1 M
CXAHMYECKUE KONCOamH / 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M . 1
CXAHHHECKHE BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHoOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEKTPOMAarHuTHOE MOJIE U 6 ) bubnnorexa [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 6

Pa3gen 4. CBeToBbIE IBJIEHUSA




4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 2 bubmorexa HOK
) pactipoctp https://m.edsoo.ru/7f41a4a6
bub6nmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI 6 3 hits://m.edsoo ru/7f41 ada6
bubnnoreka [IOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 hitos://m.edsoo ru/ 7641 a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBbBIE SIBJICHUA
bu6nmoreka [JOK
5.1 Hcnyckanue u norjioneHue cBeTa aToMOM 4 1 hits://m.edsoo.ru/7f41 ada6
bub6nmoreka [JOK
32 CTpocHHE aTOMHOTO 37pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnnoreka [IOK
5.3 SnepHbie peakuuun 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. IloBTopuTe1bHO-0000111a101IHIT MOAYJIb
[ToBTOpenue u 0000IIEHUE CONEPIKAHUS bubnunoreka [IOK
6.1 9 2
Kypca ¢pu3muku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
Kosnn4yectBo 4yacos Hcnouab3yemoe JIEKTPOHHBIE
Ne oOopynoBanue (B TOM uudgposbie
Tema ypoka Konrpoiasbnsie | IlpakTnyeckue
n/n Bceero yucjie 1 000pyaIoBaHue o0pa3oBaTe/ibHbIE
padoThI padoThI
«Touxu Pocray) pecypchl
) ®dusuKa — HayKa O MpUPO/IE. 1
SIBnenuns npupobl
2 DU3NYECKUE ABIICHUS 1
JNInHelika, uameputenbHbii
UMANHAP, MEH3YPKM, MEPHas
du3nuecKue BEIUYUHbBI U UX
3 1 NeHTa, TePMOMETP, AaTUUK
U3MEpPEHHE
Temnepatypbl (06opydosaHue
«Touku pocma»)
JlaGopatopnast pabota Ne 1 .
M3mepuTeNbHbIN LMANHAP,
4 «Ormpe/iesieHHe HEHbI JCICHH 1 1 CTaKaH, konba (o6opydosaHue
U3MEPHUTENILHOTO MPUOOpay. «To4Ku pocma»
Huctpykrax no OT u Thb.
MeTopl Hay9HOTO TTO3HAHMS. bub6nmoreka [JOK
5 Onucanne PU3NIECKUX SIBICHUMA 1 https://m.edsoo.ru/ff09f72a
C IOMOLLBIO MOJIENEN
6 ®dusnka U TEXHUKA 1
Crpoenue BemiectBa. OMBITHI,
7 JTIOKa3bIBAIOIUE JUCKPETHOE 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
CTeKnAHHasA NNacTUHKa, BOAa, bubnuorexa [JOK
8 JIBM>KEeHUE YacTHIl BEIIEeCTBA 1

bymara, macno

https://m.edsoo.ru/ff0a013e




JlaGopaTopHnas padora Ne 2

Manble Tena (ropox, nweHo,

«M3mepenne o0bema Temnay.
JlaGopaTtopnas paGora NeS.
«OrmpeneneHue mIoTHOCTH

CTaKaH C BOAOM, TBepAble Tena
Ha HWUTU, Becbl LMdpoBble

(o6opydosaHue «TouKu

9 «Onpenenenue pa3MepoB MAJIbIX MaK), IMHelKa, KapaHaal,
tem». Wucrpykrax o OT u Th. ¢doTorpadma monekyn
ArperaTHble COCTOSIHUS
10 BemiecTBa. . O600mEeHNE 10 bu6mmorexa [IOK
pasznaeny «llepBoHadasibHbIC https://m.edsoo.ru/ff0a0378
CBEJICHUSA O CTPOEHUU BEIIECTBA»
MexaHu4deckoe JBUXEHHUE.
11 PaBHOMEpHOE M HEpaBHOMEPHOE bubmorera [TOK
p P p https://m.edsoo.ru/ff0a05¢c6
JIBYDKCHUE
bubnnoreka [IOK
12 Ckopoctb. EquauIe ckopocTu
p AT p https://m.edsoo.ru/ff0a079c
13 Pacuer nmyTu u BpemeHU bubnunorexa [JOK
JBYKCHUS https://m.edsoo.ru/ff0a0ae4
Mpubop oA AeMOHCTPaLUm
Nuepuus. Macca — mepa bubmuoteka [IOK
14 ABJIEHMA MHEPLUNN, ABE
HHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
NErKoMoABUNKHbIE MaLLIMHKN
JlabopaTopnasi padora Ne 3 Habop Ten pasHoi macchbl, BECHI
15 «3mepenne Macchl Teya Ha PbIHaXHbIE N 3/IEKTPOHHbIE
PBIYKHBIX Becax». MHCTpyKTax (obopy d)oeaHue «Touku
ocma»
1o OT u TE. P
[InotHOCTH BemiecTBa. Pacuer .
Habop Ten oguHakosoii maccel |  bubnuoreka [IOK
16 Macchl B 00BbeMa Tella 1Mo ero
pa3Horo o6vema, AMHAMOMETP https://m.edsoo.ru/ff0a0fee
IJIOTHOCTHU
17 JlaGopaTtopnas padora Ne 4 M3mepuTenbHbIM LUANHAP,




TBEPAOTO Tena». MHCTpyKTax Mo
OT u Th.

pocmay)

Pemenue 3agay mo reme

bubmmorexa [{OK

18
"ITnoTHOCTE BemecTna" https://m.edsoo.ru/ff0al23¢
OnHamomeTp, wraTtme, Habop
Cwa Kak XapaKTepHCTHKA rpysos no 100 r, Habop npyKuH
19 B3amMoeiicTus Ten. Cua PasHoW xecTkocTn bubmorexa LHOK
movrocTi. 3aon [via (o6opydosaHue «TouKu https://m.edsoo.ru/ff0al8cc
YHpY ) y pocma»)
JlaboparopHasi padoTaNe6. AvHamomeTp, WTaTme, Habop
20 ««I'pagyupoBaHue NPyKUHbBI U rpysos no 100 r, niuct bymaru
U3MEpEHHEe CUJT TUHAMOMETPOM. (o6opydosaHue «TouKu
Wuctpykrax mo OT u Th. pocma»)
21 SIBnenwne Tarorenusa. Cuiia
TSDKECTH
CBs13b MEX]Ty CHJION TSIKECTH U Eub OK
. HOJINOTEKA
22 Mmaccoil Tena. Bec tena. Pemenue ] 1
saad 1o Teme "Cra TskecTH" https://m.edsoo.ru/ff0al778
Cuia TSKeCTH Ha JAPyTrux Eub OK
HOJINOTEKA
23 miaHetax. duznueckue 1
https://m.edsoo.ru/ff0a1502
XapaKTEePUCTUKHU TIIIaHET
24 Bec tena. HeBecomocTh AMHAaMOMETp, Tpy3, maker bubmuorexa IIOK
’ BOAOM https://m.edsoo.ru/ff0al 778
25 Penrenue 3amau.
26 ClokeHue AByX CHII, [lItatuB, peruar, MuHelKa, n1Ba | budmmoreka [{OK

HaIIPaBJIEHHBIX 10 OJJHOMI
npsiMoid. PaBHOIeliCTBYIO1IIAs
cui

OJIMHAKOBBIX TPY3a, /1Ba
0JI0Ka, HUTh HEPACTSHKAMASI,
JTUHEWKa u3MepUTebHasl,

https://m.edsoo.ru/ff0ala70




JAUHAMOMCTP

(obopydosaHue «Touku
pocmay)

27

Penrenue 3amad mo reme
"PaBHonelicTByrOmIast cri”

28

Cuna tpenus u e€ Buapl. Tpenue
B IIPUPOJIE U TEXHUKE

HaKNOHHaA NNOCKOCTb, WapUK,
necokK

bubnnoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTopHas paGora Ne7.
«3yuenune 3aBUCUMOCTH CHUJIbI
TPEHMSI CKOJIBKEHHUS OT CUJIBI
JIaBJICHUS U XapakTepa
COIIPUKACAIOIIUXCSA
noBepXHOCcTEn». MMHCTpyKTa) 110
OT u Th.

[epeBsiHHbIN 6pyCcoK, Habop
rpy3oB, AMHAMOMETP
(0bopydosaHue «TouKu
pocma»)

bubnnoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha onpeneieHne
PaBHOJICMCTBYIOLIEH CUJIIBI

31

Pemenue 3amau mo temaMm: «Bec
Tenay, «['paduyeckoe
nu3zo0paxenue cuim», «CUIIbD,
«PaBHOAECUCTBYIOIIAS CUID»

but6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KontponbHas paboTa no remam:
«MexaHndecKkoe JBIKEHUEY,
«Macca, IIOTHOCTRY, «Bec
tenay, «I'paduueckoe
nu3o0paxenue cuimy, «CUIIbD)

33

Hasnenune. CriocoObl
YMEHBIIEHUS U YBEITUICHHS
JIaBJICHUS

[aTunk aasneHuns
(obopydosaHue «Touku
pocmay)

but6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6




JlaBienue ra3za. 3aBUCUMOCTD

JlaTyuk aBiIeHUs, TATUB,
pabouas éMKOCTb, TpyOKa,

bubmmoreka [{OK

34 aBJIEHHU Ta3a oT 00bEMa, 3
A JIMHENKa (obopydosarue https://m.edsoo.ru/ff0a2376
TeMIepaTyphbl «ToyKu pocma»)
Ilepenaua naBieHus TBEPILIMU
35 TGJII;MI/I KUJIKOCTIAMH U Ir)azzaMI/I LLap Mackansa Bubmorexa OK
y HCHA ) P https://m.edsoo.ru/ff0a25b0
3akon Ilackans
JlaBlIeHNE B )KHUJIKOCTHU U Ta3e, CrakaH C BOAOW, AaTumMK B OK
. HOJINOTEKA
36 BBI3BAHHOE JICHCTBUEM CHIIBI Aasnenna (obopydosarue 1
«To4ku pocma») https://m.edsoo.ru/ff0a2718
TSIKECTH
Pemenue 3amau no reme
37 «JlaBneHue B )KUIKOCTH M ra3e bubmorexa LIOK
A ’ https://m.edsoo.ru/ff0a2826
3akoH Ilackais»
38 CoobmIaroIuecs: cocy bl Coobuatowneca cocyas, Bubimoreka LIOK
HHarot A Habop Kanunnspos https://m.edsoo.ru/ff0a2970
39 I'mapaBamyeckuii mpecc Bubmmorexa HOK
AP p https://m.edsoo.ru/ff0a3136
Manomertpsl. [lopmraesoin
40 P . P MaHoMeTp
JKHJIKOCTHBIH HAcOC
A1 ATMocdepa 3emiu 1 IPUIHHBI bubnuoreka [JOK
€€ CyIeCTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
4 Bec Bo3ayxa. ATmMochepHoe Npnb6op ann B3BELWMBAHMUA bubnuorexa [JOK
JaBJICHUE BO34yXxa https://m.edsoo.ru/ff0a2b5a
43 N3mepenue arMocpepHOro bub6nuoreka [IOK
nasnenus. OneiT Toppuuerm https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTh aTMOC(HEPHOTO
bu6nmoreka [JOK
44 JIaBJIEHUS OT BBEICOTHI HAJT

YPOBHEM MOps

https://m.edsoo.ru/ff0a2fc4




bapometp-anepous.

but6mmoreka [JOK
45 AtMochepHOe naBlieHHE Ha b6apomet
bep a P P https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTAX
46 Penrenue 3amau mo treme "
ATtMocdepHoe naBieHue"
JlelicTBUE KUJKOCTH U Ta3a HA
Bepepko Apxumeaa, bubnuoreka [JOK
47 MOTPY>KEHHOE B HUX TEJIO.
ONHaMoMeTp, rpys https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JAunamomeTp, ITaTUB
HUB BbHBIN, MEPHBIHI
JlaGopaTtopHnasi pabota NeS§. YHUBCPCA » MEP
0 . UWIUHAD, TPY3
«OmnpeneneHre BhITAIKABAIOIIECH [THEIPHUCCKHI 13 CTATH, BuGmiorexa LOK
48 CHUIIBI, IEUCTBYIOIICH Ha TEJIO, >
A yrom TPy3 MUITHHIPUHECCKAN U3 https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTbHY. ATFOMHHUEBOTO CIIJIaBa, HUTh
Nuctpykrax o OT u Th. (o6opydosaHue «Toyku
pocma»)
JlaGopaTtopnast pabota Ne9.
«HccnenoBanue 3aBUCHMOCTH .
49 Cr CTaKaH ¢ BOAON, AMHAMOMETP, bubnnoreka [IOK
Beca Tella B Boje OT 00bEMa
. A Habop Ten https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B JKUJKOCTh YaCTH
tena». Mucrpykrax no OT u Th.
bu6mmoreka [{OK
50 IInaBanme e MnacTUAnH, cTakaH ¢ BOAOM
A https://m.edsoo.ru/ff0a3a96
51 JlaGopaTtopnast pabota Nel0. JunaMmomeTp, mTaTUB

«BpIsiICHEHNE yCIIOBUH IIJIaBaHUE
TeNa B KUAKOCTH». IHCTpyKTa)
o OT u Th.

YHUBEpCaIbHBIN, MEPHBII
nuIuHAP (MEH3YpKa), Tpy3
UWJIMHIPUYECKUN U3
CIIEMAJIbHOTO IJIaCTHKA,
HUTb, TOBApEHHAs! COJIb,




majao4dka i NepCMCIIuBaHUA

(obopydosaHue «Touku
pocmay)

Penrenue 3amad mo reMam:
«IInaBanue cynos.

bubmmorexa [{OK

32 Bosnyxonnasanue», <<[[2\1'BneHHe https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, KUJIKOCTEH U
ra3oB»
KonTponbhas pabota no teme
53 «JlaBneHue TBEpIbIX TE,
JKUIKOCTEN U ra3oB»
bu6mmoreka [IOK
>4 Mexanueckas padora https://m.edsoo.ru/ff0a3f82
55 MoirHocTh. EquHHUIBI bu6nuoreka [JOK
MOIIHOCTH https://m.edsoo.ru/ff0a3{82
Pacuér MomnoCTH, pa3zBUBacMOi
56 P MOIBEEME TIO JIECTHHUIIE.
Pewenne 3anau.
Poryar ¢ kperieHusaMu st
57 [Tpoctbie MexaHu3Msl. Ppryar. rpy30B, HAOOP rpy30B no 100 bubmmorexa [IOK
PaBHOBecue cuit Ha peryare I, IMHaMOMETp (06opydosaHue https://m.edsoo.ru/ff0a48a6
«Toyku pocma»)
Prryaru B TexHuke, ObITY 1
53 npupoze. Pemenue 3anaq no bubnnorexa [JOK
TeMe «Y CJIIOBHUSI pAaBHOBECHUS https://m.edsoo.ru/ff0a478e
pbIaaray.
59 JlabopaTopnas padora Nell. Prruar ¢ xpemienussMu s

«VMccaegoBanue yciIoBHil

rPy30B, HA0OP IPY30B MO




paBHOBECHS pplUaray.
Huctpykrax no OT u Thb.

100 r, nuHaMoMeTp
(0bopydosaHue «TouKu
pocmay)

Koa¢ddumment noneznoro
IeucTBUS MexaHu3Ma. Pemenne

60
3ama4y mo reme "Pabora,
MortHocTh, KIT/"
[lITaTuB, MexaHu4eCKast
JlaGopaTropHnas padora Nel2 ’
- CKaMbsl, OPYCOK C KPIOUKOM,
61 «3mepenne KIIJI HaknoHHOM JMHeiiKa, HaGop rPy30B, bubnuorexa [JOK
mrockoct». MHCTpyKTax mo OT JIMHAMOMETP (060pydosaHue https://m.edsoo.ru/ff0a4c48
u Th. «Toyku pocma»)
IloaBMKHBIN 1
HETOJIBHKHBIN OJI0KH, HAOOp
2 broku. «30m0T0€e IpaBUIIO» rPy30B, HUTb, TUHAMOMETD,
MEXaHHKHU IITATUB, JINHEIKA
(0bopydosaHue «TouKu
pocma»)
Mexanunueckas SHEprusl.
63 Kunetnueckast u noTeHIMaIbLHAA bubmorexa LHOK
https://m.edsoo.ru/ff0a4252
SHEPTHUSA
64 3aKoH COXpaHEHUSs MasTHWK HbloTOHa K bu6mmoreka [{OK
MEXaHUYECKON IHEPTUN Makcsenna https://m.edsoo.ru/ff0a4360
65 KonTponbHas pabota no teme
«PaboTa 1 MOIIHOCTh. DHEPTHD)
PesepBHbiii ypok. Pabora ¢
bu6mmoreka [JOK
66 TEKCTaMH 110 TeMe

"MexaHuueckoe ABIKeHue"

https://m.edsoo.ru/ff0adee6




PesepBHbIii ypok. Pabora ¢
TekcTaMu 1o TeMe "JlaBieHue

but6mmoreka [JOK

67 TBEPABIX TEJN, )KUIAKOCTEU U ! https://m.edsoo.ru/ff0adffe
razos"
Pe3epBHblii ypok. Pabora c

68 TekcTaMmu 1o Teme "PaborTa. 1

MomHocTbs. OHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

12




8 KUIACC

Koumn4yecTBO 4acoB 3J16KTpOHHI>Ie
Hcnoanzyemoe
Ne Kontpoas | IIpakTuu uugpoBbie
Tema ypoxka Bcer o0opynoBanue (B TOM
n/m HbIe ecKue o0pa3oBartejibHbIE
0 : 6 yucje 1 000pyaoBaHue
a00TbI a00TbI ecypcbl
P P «Touku pocra») pecyp
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
. bubnuoreka [JOK
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Moaenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOTO | Mogenu arperatHbix bubnuoreka [JOK
COCTOSIHUI BEIIECTBA COCTOAHWM https://m.edsoo.ru/ff0a540e
OOBbscHEHUE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOr0 COCTOSTHUM BEIECTBA Ha |
OCHOBE IT0JIOKEHUI MOJIEKYJISIPHO-
KHMHETUYECKON TEOpUH
5 Kpucrannnueckue u amop¢Hsbie Tena 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5800
6 CmaurBaHUE U KalWJUBSIPHOCTb. | CTaKaH ¢ BOAON, NUNeTKa, bu6nuoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE CKpenkKa https://m.edsoo.ru/ff0a5530
7 Tennosoe pac €HUE U CKATHE 1 bubmmorexa [IOK
TIJIOB IUPEHHUE U COKATH
p p https://m.edsoo.ru/ff0a5a26
CTtakaH c BOgOW, TepMOMETD,
2 Temnepatypa. CBa3b TEMIEpaTypbl CO | AATHNK TeMNEPATYPLI
«
CKOPOCTBIO TETTIOBOTO JBHKEHHMS YaCTHII (o6opydosatiue «Touku
pocmay)
9 Baytpennsis sueprusi. CriocoObl H3MEHECHHUS 1 [AaT4YMK TemnepaTypsbl, ABe bubmuoreka [JOK

BHYTPEHHEHN YHEPTUHN

AO0CKH, CBUHLUOBbIE N/TAaCTUHKMU,

https://m.edsoo.ru/ff0a5c60




MO/IOTOK (0bopydosaHue
«To4Kku pocma»)

Mpunbop Ans AeMoHCTpaLum

10 B erIoIepeaa €nA0npPoBOAHOC BO3 bubnnorexa LIOK
Wbl TEIIONEPEIaun Tenaon [IHOCTW, rBO3AM
p ’ ’ https://m.edsoo.ru/ff0a6412
NAACTU/IMH, CBEYA
VYpoxk-koHpepenuus "[Ipakrnyeckoe
. but6mmoreka [JOK
11 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB BEILIECTB B
" https://m.edsoo.ru/ff0a65c0
MaTepUajoB B LIESAX YHEProcOepesKeHus
2 KonuuecTtBo TemnoTsl. Y nenbHas bubnmoreka [JOK
TEMIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TernoBoro Oananca. TemiooOMeH bu6mmoreka [IOK
U TEIUIOBOE PaBHOBECHUE https://m.edsoo.ru/ff0a7088
JaTtumnk Temnepatypbil,
Jlabopartopnast pabota "UccnenoBanue KanopumeTp, TepMOMeTp, Eubs 10K
o o nOIMOTEKA
14 ABJICHUSA TEIIOOOMEHA [IPU CMEIIHBAHUH CTakaHbl TOPAYEN 1 XONOAHOM
o o " BoA0l (060pydosaHue « TOuKu https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU U TOPSTYEH BOIBI
pocma»)
PacueT konm4ecTBa TEIIOTHI, HEOOXOIUMOTO
15 JUUISL HATPEBAHUS TEJa U BBIJEISEMOr0 UM MpHU
OXJTAXKACHUH
[atunk Temnepatypbl,
KaNopuUMeTp, TEPMOMETP,
16 Jlaboparopnas pabota "OnpeneneHue CTakaHbl TOPAYEN M XONTOAHOM bubnunoreka [JOK
o nr UANHOPUYECKUIA
yIEIbHOM TEIJIOEMKOCTH BellecTra" BOAOK, TPys LnankApntec https://m.edsoo.ru/ff0a6bb0
Ha HUTW, Becbl (06opydosaHue
«Touku pocma»)
17 DHeprus TOIINBA. Y eibHas TerioTa but6mmoreka [JOK




CropaHu:Aa

https://m.edsoo.ru/ff0a7b5a

[InaBnenme u OTBEPACBAHUC KPUCTATIIMYCCKUX

bu6nuoreka [JOK

18

Te. Y AeabHas TeTioTa IIaBJICHUs https://m.edsoo.ru/ff0a71d2
JaTtunk Temnepatypbl,
KaNoOPUMETP, COCYA, C TalOLLMM

19 JlaGopaTopHas pabora "OnpeznencHue NbfIOM, CTaKaH C BOZ0M, Bechi bubmuoreka LIOK

yAEIbHOU TEIJIOTHI TUTABJICHHS Jibjia" 3N1EeKTPOHHble (0bopydosaHue https://m.edsoo.ru/ff0a72fe
«Toyku pocma»)

20 [TapooOpa3zoBaHue U KOHJEHCAIIMSL. bubmuoteka [{IOK
Hcmapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temiora Aatunk Temneparypel, LiTatue,

) CMMPTOBKA, KONba CTEeKNAHHAA,

)1 napooOpa3oBaHus U KOHJCHCALUN. NoBapeHHas conb bubnunoreka IIOK
3aBUCUMOCTb TeMIEPaTypbl KUTICHUS OT (obopydosaHue «ToYKu https://m.edsoo.ru/ff0a786¢
aTMoc(EepHOTO TaBJICHHS pocma»)

[atunk Temnepatypbl,
BnaxxnocTs Bo3myxa. JlabopaTopHas pabora TEPMOMETP, MapAAa, cocya C EuG 1OK
N i nOIMOTEKa
22 "OnpeneneHne OTHOCUTENBHON BIIaXKHOCTH Bop0W (060pydosarue «Touku
" pocma») https://m.edsoo.ru/ff0a7628
BO3/lyXa
ncUXpomeTp
3 Pewenue 3anau Ha onpeeneHne BIaXKHOCTH
BO3/lyXa
[atunk Temnepatypbl, AaTUUK
[AaB/ieHuWs, WTaTUB, Hacoc,
[TpuHIMIBI paOOTHI TEIIIOBBIX JABUrATENCH. cocyA ANA AEMOHCTpaumm
24 [TapoBast TypOuHa. JIBuraTesb BHYTPEHHETO ra3oBbix 3akOHOB

CrOpaHHUs

(obopydosaHue «Touku
pocma»)




KIIJI renoBoro asurareis. TemioBeie

bubmmoreka [{OK

25 o
JIBUTATEJIN U 3allUTa OKPYKAIOLIEN cpeanl https://m.edsoo.ru/ff0a7c7c
2% 3aK0OH COXpaHEHUs U MPEBPAILICHUS SHEPTUH B MaaTHMKK Makcsenna u
TETIOBBIX IpoIeccax HbloToHa
[TonroroBka Kk KOHTPOJIBHOU paboTeE MO TEME
27 "Temnosble siBIcHUA. VI3MeHeHNEe arperaTHbIX buGnnorexa LIOK
. . p https://m.edsoo.ru/ff0a83f2
COCTOSIHHH BEIECTBA
Konrponsnas padora no teme "Temiossie
. bubmmoreka [JOK
28 sBJeHUs. MI3MeHeHHe arperaTHbIX COCTOSTHUM
| https://m.edsoo.ru/ff0a86ae
BEIECTBA
29 Dnektpuzanus Tein. J{Ba poja 3J1eKTpUIeCKIX Bo3ayLuHbIN WaPUK, Pacyecka,
3apsA0B MeNIKne BymarkKm
DNIeKTPOCKOMN U 3NEKTPOMETP,
" MNa04YKUN CTEKNAHHAA N
Ypoxk-uccienopanue "DaeKTpusamus Ten
30 . " s60HUTOBaAA, Mesikue
WHAYKIMEH U IPU COMPUKOCHOBEHHUH
BYMaKKM, 3NeKTpuyecKkmne
CYyNTaHbl
31 B3anmopeiicTBue 3apsyKeHHBIX TeJl. 3aKOH bubnuoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onektpuueckoe nojue. HampsokeHHOCTh
37 e ccxoro mos. T1 bubmmoreka [JOK
JIEKTPUUECKOTO 1Tojis. IIpuHmuimn
P p . https://m.edsoo.ru/ff0a8a0a
CYMEPIIO3UIINH SJIEKTPUUECKUX TTOJICH
[lBa anekTpocKkona u
Hocurenu snexTpuyeckux 3apsiioB. N
33 . METaIJINYECKMNIN CTEPIKEHD C
DnemMeHTapHbIi 3apsia. CTpoeHue aToma . .
N30/IMPOBAHHOMN PYUYKOM
34 [TpOBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnuoreka LIOK
COXpaHEHU DIIEKTPUIECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha NpUMEHEHUE CBOWCTB but6mmoreka [JOK




QJICKTPHUYCCKUX 3apsA10B

https://m.edsoo.ru/ff0a90cc

DNEeKTPpUYECKUN TOK, YCIIOBHS €T0

NCTOUYHUKM TOKa: BaTapeliku,

36 CylIeCTBOBaHUS. VICTOUHUKY 3IECKTPHUISCKOTO [ABUraTenu, snekTpodpopHasn bubnmorexa LOK
y ’ p ’ https://m.edsoo.ru/ff0a95a4
TOKa MalluHa
37 JIefcTBUS 3JIEKTPUYECKOTO TOKa bubmorexa TIOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiicteue
38 AIIEKTPUYECKOTO T0JIsI HA TPOBOJAHUKH U 1
TIADIICKTPUKH"
39 DIIEKTPUUYECKHI TOK B METAIJIAX, KUJIKOCTAX U bu6mmoteka [IOK
razax https://m.edsoo.ru/ff0a9838
. MpoBoaa, KUK, NAMMNOYKN,
40 DJIeKTpUYecKas 1EeMb U €€ COCTaBHbIEC YACTH N
6aTapeiiku
[laTumK ToKka, amnepmerp
ABYXMPeaenbHbIi, UCTOYHMK
A1 Cwuna toka. JJaboparopHas pabora 0.5 NTaHWA, KOMNNEKT NPOBOAOS, bubmnoreka [IOK
"U3mepeHue u peryiupoBaHue CUiIbl TOKa" ' PESNCTOPDI, KAKOY https://m.edsoo.ru/ff0a8bd6
(0bopydosaHue «Touku
pocma»)
[aTumnK TOKa, BONbTMETP
3 B ABYXMPeaenbHbIN, UCTOUHMK
JEKTpUYECKOe HanpsikeHue. BonbTmeTp. NMTaHNA, KOMMAEKT NPOBOAOS, BuGmiorexa OK
42 JlabopatopHas padora "U3mepenue u 0.5
paTop p ”p PESNCTOPBI, KIHOY https://m.edsoo.ru/ff0a%e14
peryaupoBaHue HAMPSHKEHUS (o6opydosaHue «ToyKu
pocma»)
ComnpoTuBiieHUE TPOBOJHUKA. Y ACITBHOE but6mmoreka [JOK
43 PeocraTbl, Habop pe3ncTopos
COINPOTHUBJICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
44 JlaboparopHas padoTa "3aBHCUMOCTh 1 [aTumk HanpsxeHus, bu6muoreka [{IOK

SJICKTPHUYCCKOI'0 CONMPOTUBJICHWA ITPOBOAHUKA

BOJIbTMETP ABYXNpeae/ibHbIi,

https://m.edsoo.ru/ff0aa738




OT €ro JUIMHBI, IJIOLaId ONEPEYHOT0
cedeHus u marepuaia”

WUCTOYHUK NMUTAHUA, KOMMNAEKT
NpoBOAOB, PE3UCTOPbI, KAtOY
(0bopydosaHue «Touku
pocma»)

3aBHCHMOCTD CHJIbI TOKA OT HaIIpsPKCHUA.

bubmuoreka [JOK

45

3akon Oma i yyacTKa 1enu https://m.edsoo.ru/ff0aa44a
[aTunK HanpaxeHwus,
amnepmeTp U BONbTMET

JlaGopatopHas pabota "HccnenoBanue PMETP P
ABYXNpeaenbHble, UCTOYHUK

46 3aBUCHMOCTH CHJIBI TOKA, HIYILETO Yepe3 NUTaHWUA, KOMANEKT NPOBO/OB, bubnuorexa [IOK
pe3uCTOp, OT COIPOTUBIIEHUS PE3UCTOPA U PE3NCTOPBI, K04 https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs: Ha pe3ucrope” (o6opydosaHue «To4Ku

pocma»)
47 IlocnenoBarenpHOE M MapajIeIbHOE
COEIMHEHMS IPOBOIHUKOB
[aTuuK ToKa, AaTumK
HaNpPAXKeHUsa, amnepmeTp 1
Jlaboparopnas padota "IIpoBepka npasuia ’
. BOILTMETP ABYXNPEeAENbHbIE,

43 CJIO’KEHMS] HAIIPSKEHUH IIpU DPE3UCTOpPbI, UCTOUHMK nuTanms, | brdamorexa LOK
[OCJIEI0BATENBHOM COCAUHEHUN ABYX KOMMAEKT NPOBOAOB, KNtoY https://m.edsoo.ru/ff0aaas58
pe3ucTopoB” (o6opydosaHue «Toyku

pocma»)
[aTunK ToKa, AaTumK
HaNPAXEeHUA, amnepmeTp u
JlaboparopHnas pabota "IIpoBepka mpasuia BOZILTMETP ABYXNPEAE/IbHbIE, Bu6 LIOK
nOIMOTEKA
49 IUIsL CUJIBI TOKA TIPH [apalIebHOM PESNCTOPBI, NCTOYHWK NUTaHWA,
" KOMMNAEKT NpoBOAO0B, K/ItoY https://m.edsoo.ru/ff0aadle
COEJMHEHUH PE3UCTOPOB
(obopydosaHue «Touku
pocma»)
50 Pemenue 3anau Ha npuMeHeHue 3akoHa Oma bubnmnoreka [JOK




JJIA Pa3JIMIHOro COCAMHCHUA ITPOBOJHUKOB

https://m.edsoo.ru/ff0aaf8a

PaboTta u MOLTHOCTB AJIEKTPUUECKOTO TOKA.

bu6nuoreka [JOK

51
3akon J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
[aTumnK ToKa, JaTtumK
HaNPAXKeHUsA, amnepmeTp 1
BO/IbTMETP ABYXNpeae/bHble,
5 JIaboparopnas padora "Omnpenenenue paboThl NaMMOYKa, UCTOUHMK MUTaHWS, bubmmoreka LIOK
Y MOUIHOCTH 3JIEKTPUYECKOTo ToKa" KOMMN/IEKT NPOBOAOB, K/HOY https://m.edsoo.ru/ff0ab3e0
(obopydosaHue «ToyKu
pocma»)
DJeKTpuYecKue Ienu U MoTpeOouTenn
53 AIIeKTpUYecKoii sHepruu B ObITy. KopoTkoe npefoxpaHuTesb bu6morera TIOK
p p Y- RoP https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TEME
"DnekTpuUecKue 3apsabl. 3apsKEHHbBIE Tena U bubnmoreka [JOK
54 . .
HUX B3auMojiercTBuA. [locToSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUECKUNA TOK"
KonTponbhas pabota no teme
55 "JrekTpuuecKue 3apsabl. 3apsLKeHHbBIE Tena U bubmuoreka [JOK
ux B3auMoaercTBusa. IlocTOSHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUH TOK"
56 [TocTostHHBIE MATHUTHI, KX B3aUMOJICHCTBUE Habop marHuToB
57 VYpok-uccrnenoBanue "M3yyenue nonei bubnmnoreka [JOK
MTOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
[aTumK marHUTHOro nons,
NOCTOAHHbINA MarHUT
58 MarnutHoe nojie. MaraHuTHoe moJie 3eMJid U nonocoeoii (06opydosaHue bubnuoreka [JOK

€r0 3HAaYCHUC IJIs )KU3HHU HA 3emite

«To4ku pocma»)

https://m.edsoo.ru/ff0acOba




OnbIT Opcrena. MaroHuTHoe mose

KaTyu.n(a C TOKOM, UCTOYHUK

but6mmoreka [JOK

59 ANEKTPUUECKOro ToOka MarauTHoe mnose
P TOKa, MarHuT https://m.edsoo.ru/ff0ac1d2
KAaTYLIKH C TOKOM
[aT4nK MarHuTHOro nos,
NOCTOAHHBIA MarHuT
[IpuMeHeHne 3NeKTPOMArHUTOB B TEXHUKE. . .
. . NOJI0COBOW, IMHEINKA bu6muoteka [HIOK
60 JlaGopartopnast pabota "N3yuenue neicTBus 0.5
" n3amepuTebHas https://m.edsoo.ru/ff0ac74a
MarHuTHOTO TOJI Ha MTPOBOJIHUK C TOKOM
(o6opydosaHue «TouKu
pocmay)
DNEeKTpOABUTATEINb TOCTOSTHHOTO TOKA.
Hcnonb3oBanue 351eKTpoABUTATEIEH B BuG 1OK
B noinoTeKa
61 TEXHMYECKUX YCTPONUCTBAX M HA TPAHCIIOPTE. Mopenk anekTpopBUraTent
" https://m.edsoo.ru/ff0ac86¢
JlaboparopHnas padota "KoHcTpyrpoBaHue u
u3ydeHue paboThl NeKTpoaBUratTens"
6 OnbiTel @apajes. 3aKOH JIEKTPOMArHUTHON
nHaykunu. [Ipasuno Jlenna
OnekTporereparop. CrocoObl MoTyUeHUs
63 ANEKTPUYECKON S3HEPTUU. DIEKTPOCTAHIINM HA
BO300OHOBJISIEMBIX UCTOYHUKAX SHEPTUHU
64 [ToaroToBka K KOHTPOJIBHOM paboTe MO TeMe
"JJIeKTpUUECKHE U MAarHUTHBIE SIBJICHUA"
Konrponbnas padora no reme bu6nuoreka IIOK
65 n n
DNEKTPUUYECKNUE U MarHUTHBIE SIBJICHUS https://m.edsoo.ru/ff0acb14
66 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1mo Teme bu6muoteka [HIOK
"TennoBsie siBIeHUS" https://m.edsoo.ru/ff0accSe
PesepBHblii ypok. PaboTa ¢ TekcTamu 1o Teme bubnmoreka [JOK
67 n L L n
[ToCTOAHHBIN IIEKTPUUECKUN TOK https://m.edsoo.ru/ff0acdc6
68 PesepBHbiii ypok. Pabota ¢ Tekctamu 1o teme




"MarguTtHble aBiaeHUd"

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

14.5




9 KUIIACC

Koaun4yecrBo yacos DJIEKTPOHHBIE
HUcnoan3yemoe o0opynoBaHue
Ne uudposbie
Tema yYpoka KQHTp()J[],Hble HpaKTquc]c]/[ (B TOM YUCJIE " oﬁopyszalme
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI e paboThI «Touku pocray)
pecypcnl
| MexaHnnueckoe ABIKCHHE. 1
MarepuanbHas TOUKA
Cucrema orcuyera.
2 OTHOCHUTEIILHOCTD 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOT'O ABUKECHUS
3 PaBHOMEpHOE IIPAMOJIMHEWHOE 1 bu6muoteka [IOK
IBUWKCHHUC https://m.edsoo.ru/ff0ad19a
HepaBaomepHoe
4 MPSIMOJIMHEMHOE IBUKEHUE. 1
CpenHsisi ¥ MTHOBEHHAs
CKOPOCTb
[Ipsmonuneiinoe
5 ) [aTtumK yckopeHun (obopydosaHue but6mmoreka [{OK
aBHOYCKOPEHHOE JBIKCHHE.
p yerop «To4ku pocma») https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocTh IpSIMOIMHEHHOTO
6 PaBHOYCKOPEHHOTO JIBHXKCHHUSI. 1
I'paduk ckopoctr
7 JlabopaTtopHas pabota 1 1 HepeBsannbiii  Opycok,  Habop | bubmmoreka [JOK
"OnpezneneHne yCKOPEHUs Tea TPy30B, ~MEXaHMHECKas — CKaMbsi, | https://m.edsoo.ru/ff0adbl8
)II/IHaMOMeTp, 3HeKTpOHHBII>’I
TIpH PaBHOYCKOPCHHOM CEKyHIOMEp c JATYNKAMU,
ABMKCHHH 110 HAKJIOHHOH MAarHuTOYyIIpaBiIsieMble TEPKOHOBBIE
mIockocTu" JATYNKH CEKYyHI0MEpa




(o6opydosaHue «Touyku pocma»)

CB00OHOE MaieHHE TEIL.

8
OmnblTe ["anunes
PaBHOMeEpHOE ABMKEHUE TTO
9 okpyxHocTH. [lepruoa u yactora bu6muoteka [IOK
oOparmenusi. JIuneitHas u https://m.edsoo.ru/ff0ael76
yIJIOBasi CKOPOCTH
10 LlenTpocTpemuTensHoe
YCKOpEHHE
1 [Tepsriit 3akoH HproTOHA. Mpunbop ans feMoHCTpauum Bbubnnorexka [JOK
Bekrtop cumbl ABNEHUSA MHEPLUH https://m.edsoo.ru/ff0ae612
12 Bropotii 3akon HeroToHa. Habop nerkonoaBuKHbIX bubimoreka [IOK
PaBHOelicTBYIOIIAA cHta MaLUMHOK https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnunoreka [IOK
Cyneprniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE bu6muoteka [IOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0acb6¢
OunHamomeTp, WTaTns, Habop
rpy3os no 100 r, Habop Npy>KKH bu6nuoreka [JOK
15 Cwuita ynpyroctu. 3akoH ['yka .
pa3HoW XecTKoCTu (0bopyoosaHue https://m.edsoo.ru/ff0aeca2
«To4ku pocma»)
16 Pemrenue 3amau nmo treme «Cria
YOPYTrOCTH»
OunHamomeTp, WTaTuns, Habop
JlaGopaTopHas pabota
rpy3os no 100 r, Habop NpyKUH but6mmoreka [JOK
17 «OrnpeneneHne KeCcTKOCTH N
pa3HoW XecTKoCTu (0bopyoosaHue https://m.edsoo.ru/ff0ace28
PY>KUHBI»
«To4ku pocma»)
18 Cuna TpeHus bubnmoreka [JOK




https://m.edsoo.ru/ff0af738

Pemenue 3agau mo reme «Cuna

but6mmoreka [{OK

19
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlabopaTtopHas pabota [epeBaHHbIN Bpycok, Habop
20 "Onpenenenue kodppuiueHTa rpy3os, AMHAMOMETP Bubmorexa TIOK
P . YO8, https://m.edsoo.ru/ff0af8be
TPEHUA CKOJIbXKEHHUS (o6opydosaHue «Touku pocma»)
Pemenue 3agau no reme
21 "3akonsl Hetorona. Cuna bubmorexa [IOK
) \ https://m.edsoo.ru/ff0afb8e
ynpyrocti. Cuiia TpeHus
Cuiia TSKEeCTH U 3aKOH
” BCEMUPHOI'O TATOTEHUS. bub6nuoreka [IOK
YckopeHnue cBOOOTHOTO https://m.edsoo.ru/ff0af044
MaJCHUS
VYpoxk-koHpepenuus "JBrxenue
7 TE€J BOKPYT I'PaBUTALIMOHHOTO
nentpa (ConHevyHas cucTemMa).
lanaxtukn"
Pewenue 3anau no reme "Cuia
24 TSOKECTH U 3aKOH BCEMHUPHOTO bubmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
[IepBas kocmMuyeckas CKOpPOCTb. bubnuoreka [JOK
25
HeBecoMocTh 1 meperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBeCuEe MatepranbHOI
2% TOUKH. AOGCOIIOTHO TBEPAOE bubnmoreka [JOK
teno. PaBHoBecue TBEPAOTro Tena https://m.edsoo.ru/ff0afe36
C 3aKpPEIUIEHHON OChIO BpaIICHUS
27 MowmeHnT cuisl. L{eHTp TsxecTH
28 Pemenue 3agau mo reme bubmuoreka [JOK




"MomeHT cuibl. LleHTp
TsKecTn"

https://m.edsoo.ru/ff0b02b4

[ToaroroBka Kk KOHTPOJIBHON
pabore o Teme "MexaHnueckoe

bubnuoreka [JOK

29
nBIDKeHHe. B3zaumoneicTaue https://m.edsoo.ru/ff0b0408
ten"

KonTponbhas pabota no teme
30 "MexaHu4ecKoe ABUKCHUE bubmorexa HOK
. ’ https://m.edsoo.ru/ff0b06ec
Bzaumopeiicteue Ten"
Nmnynsc Tena. UMmynsce Cuisl.

31 3aK0H COXpaHEHUsI UMITYJIbCA. bubnmoreka [JOK
Ynpyroe u HeEynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMO/ICHCTBUE

1 Pemenue 3agau no reme "3akoH bubmoreka [JOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
VYpok-koH(pepeHuus

33 "PeakTUBHOE OBMKEHUE B Mogenb pakeTbl
MIPUPOJIE U TEXHUKE"

14 Mexanuyeckasi pabora u bubnuoreka [JOK
MOIITHOCTh https://m.edsoo.ru/ff0b0a84

35 PabGora critbl TSDKECTH, CHITBI bub6mmoreka [{OK
YIPYTOCTHA U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota
«Omnpenenenue padOThI CHUITBI JepeBsiHHbIN 6pyCcoK, Habop

36 TPEHUS IPU PAaBHOMEPHOM rpy308, AMHAMOMETP,INHEIKA
JBHKCHUH TEJIA 110 (o6opydosaHue «Touku pocma»)

TOPU30HTAIILHON TTIOBEPXHOCTHY

37 CBs13b 3HEPTUH U PAOOTHI.




ITorennuanbpHas OHCPIusia

Kunernueckas sneprusi.

38 Teopema 0 KHHETHYECKOM Bubmorexa TIOK
p https://m.edsoo.ru/ff0b0c32
SHEPTHUH
3aKOH COXpaHEHMs SHEPTUU B
39 MaaTHMK Makcsenna, HbloToHa
MEXaHHUKE
JlaGopaTopHas pabora
40 «3 ECHI/II; 3aK§Ha COXpaHEHUs bubmorexa [OK
y p https://m.edsoo.ru/ff0b12fe
SHEPTUMN»
KonebarenbHoe IBMKEHHE U €TO . N bubnuoreka [JOK
41 MPYXUHHBIA N HATAHOW MaATHUKK
XapaKTEpUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromiye KojacoaHus.
42 BrinyxneHHbIC KOJIeOaHUS bubmorexa [TOK
e ‘ hitps://m.eds00.ru/ff0b20£0
Pe3onanc
43 MaremaTudecKuid U NPy KUHHBINA
MasITHUKU
Ypoxk-uccienoBanue 5
«3aBUCUMOCThH TIEpUOA Uratns, nabdop mpyxwi pasioi bubnmnoreka [JOK
44 . JKECTKOCTH, Habop rpy30B mo 100 r hitos: R
KOJIeOaHUI OT KECTKOCTH (060pydosatiue «TouKy pocma) ttps://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPY3a»
45 [IpeBpanienue 3Hepruu npu
MEXaHUYECKHUX KOJICOaHUIX
JlaboparopHas paboTa
«OnpeneneHue 4acToThl U UItatus, nabop mnpyxun pasoit bubnunoreka [IOK
46 . &ecTkocTH, Habop rpy3oB mo 100 T '
nepuoja konebanui (060pydosarue «Touku pocma») https://m.edsoo.ru/ff0blaec
MIPYKUHHOTO MasiTHUKa»
47 JlaboparopHas pabota bubnmnoreka [JOK

«HpOBepKa HC3aBUCHMMOCTH

https://m.edsoo.ru/ff0b197a




nepuoja koiebaHuit rpysa,
MO/IBEILIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

48

Mexanuueckue BOJIHEL.

CBoOICTBa MEXaHHYSCKUX BOJIH.

HpOI[OJ'IBHBIe H IIOIICPCYHLBIC
BOJIHbI

BonHoBas malinHa

but6mmoreka [{OK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koH(pepeHIHs
"MexaHn4ecKHne BOJIHEI B
TBEpAOM Tene. CelicMuueckue
BOJIHEI"

50

3Byk. Pacnipoctpanenue n
OTpakeHHE 3ByKa

ITapa KaMEpPTOHOB Ha

PE30HATOPHOM SIIUKE, MOJIOTOYCK
(o6opydosaHue «Touyku pocma»)

51

Ypok-uccienoBaHue
"Habaronenue 3aBUCUMOCTH
BBICOTHI 3ByKa OT YacTOThI"

52

FpOMKOCTB 3BYKa U BbICOTa
TOHA. AKYCTI/I‘IGCKI/Iﬁ pPE30HaHC

53

Ypok-koHpepeHIHs
"V nbpTpa3Byk U HHPPA3BYK B
MPUPOJIE U TEXHUKE"

but6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJIBHOM
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHn4ecKkue
KoJIcOaHus U BOJHEI"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0b25f0

55

Konrponsnas pabora o teme
"3aKOHbBI COXPaHEHUSI.
MexaHnuyeckue Kosie0aHus 1




BOJIHBI"

56

DJIEKTPOMArHuTHOE TOJIE.
3J'IGKTpOMaFHI/ITHI)I€ BOJIHBI

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa 3JIEKTPOMATrHUTHBIX
BOJIH

58

Ypok-koupepenmus "[kana
ANEKTPOMATrHUTHBIX BOJIH.
Hcnonw3oBanue
ANEKTPOMATrHUTHBIX BOJH JJIsI
COTOBOM cBsI3H"

but6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenosanue "Mzyuenne
CBOWCTB 3JIEKTPOMAarHUTHBIX
BOJIH C IIOMOIIIBIO MOOHJILHOTO
tenedona"

but6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenne 3a/la4 Ha OIIPCACIICHUC
4aCTOThI U AJIMHBI
SHCKTpOMaFHI/ITHOﬁ BOJIHBI

61

DIeKTpOMarHuTHas npupozaa
cBeta. CKOpOCTb CBeTa.
BomnHoBEIE CBOMiICTBa CBETA

but6mmoreka [{OK
https://m.edsoo.ru/ff0b31d0

62

UcTounukn cBeTa.
[Ipsmonuneiinoe
pacrpocTpaHeHHe CBETA.
3atmenus ConHua u JIyHbl

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b3658

63

3aK0H OTpaXEHUs CBETA.
3epkaina. Pemenue 3a1au Ha
IIPUMCEHCHUC 3aKOHA OTPaKCHUA
CBeTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b38c4




[Ipenomnenue cBera. 3akoH

OcBeTnTeNb C UCTOYHMKOM CBETA Ha
3,5B, UCTOYHUK MUTAHUA, KOMMNNEKT
npoBoAoB, LWenesaa pguadparma,

bu6nuoreka [JOK

64 NOAYLMUANHAP, NNAHLWET HA NJIOTHOM
TIPEJIOMJIEHHUS CBETA yu AP https://m.edsoo.ru/ff0b3aea
JINCTE C KPYroBbIM TPAHCMOPTUPOM
(0bopydosaHue «ToyKu pocma»)
[TonHoe BHYTpEeHHEE OTpaxKeHUE
65 cBeta. Mcroab30BaHue MOJHOTO bubmuoreka [{OK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIaX
JlaGoparopHas paboTa
"HccmenoBaHue 3aBUCUMOCTH .
Mpr3ma, MHeKa, KapToH,
66 yTIJla IPEeJIOMJICHUSI CBETOBOTO
TpacnopTmp
Jdy4a OT yIJia MaJcHus Ha
rpanuue "Bo3ryx-cTekino""
Ypok-koHbepeHIHs
"Hcnonb30BaHUE OJHOTO
67 BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
68 JIunzel. OnTuyeckas cuia but6mmoreka [{OK
JIMH3bI https://m.edsoo.ru/ff0b3{2¢
69 [TocTpoenue n3obpaxeHuii B bubmuoteka [{IOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlabopaTtopHas pabota
70 "Onpenenenne GoOKyCHOTO Habop NMH3 ¢ pa3HbIM GOKYCHbIM bubmmoreka [IOK
pacCTOSIHUS U ONITUYECKOM CUJIBI paccToAaHMeMm, ONTUYECKan CKaMbA https://m.edsoo.ru/ff0b4206
cobuparomei TuH3b"
71 Ypok-koHbepeHIHs bubmuoreka [JOK




"OnTuyeckue JINH30BEBIE
puoopsI"

https://m.edsoo.ru/ff0c0a7e

I'na3 xak onrnyeckast cucTeMa.

bu6mmoreka [{OK

72 3peHue https://m.edsoo.ru/ff0b4684
7 VYpok-koupepenuus "JledexTs
3penus. Kak coxpanuts 3pexue"
Paznoxenue 6enoro ceera B
74 cnektp. OnbiTel HptoTOHA. npHama bu6muoteka [IOK
CrnosxeHue CeKTpaabHbIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucnepcus ceera
JlaGopatopHas pabota "OnbIThI
M0 Pa3JI0XKEHUIO OEToro CBeTa B
75 CIIEKTP U BOCIIPUATHIO LIBETA ngg;;fg;gﬁifoc 0e2a
MIPEIMETOB NP UX HAOIIOJCHUN
Yyepe3 [BETOBbIC (PUIBTPHI"
Ypok-nipaktukym "BoiaHoBbIE
76 CBOMCTBA CBETA: UCIIEPCUS,
uHTepdepeHiys u audpaxaus”
77 Omnsitel Pesepdopna u bubnuoreka [JOK
IUTAaHETapHas MOJEIb aTOMa https://m.edsoo.ru/ff0c12a8
73 [Toctynater bopa. Moaens
aroma bopa
Hcnyckanue u noryonieHue
79 cBeTa arToMoM. KBaHTBI. bubmorexa LIOK
e — https://m.edsoo.ru/ff0c144c
20 VYpok-npaktukym "Habmogenue bu6muoteka [IOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUIBI but6mmoreka [JOK




https://m.edsoo.ru/ff0c1672

CtpoeHne aTOMHOTO s1pa.

but6mmoreka [{OK

82
Hyxmonnast Mmosiens https://m.edsoo.ru/ff0c18ac
23 PanuoaxkTrBHBIEC IPEBpAIICHHUS. bu6mmoreka [IOK
M3oTonbl https://m.edsoo.ru/ff0clal4
%4 Pemenue 3agau mo teme: bubnuoreka [JOK
"PagnoakTUBHBIE IPEBpAIICHUS " https://m.edsoo.ru/ff0c1bda
85 [lepuon nonypacnana
Ypok-koH(pepeHus
86 "If)a I/IoaKTqI)/IBI;He W3JIYYCHHUS B bubmorexa [TOK
g y | https://m.edsoo.ru/ff0c2126
pupoje, MEAUIMHE, TEXHUKE
SmepHBIE peaKIUU. 3aKOHBI
87 CcOX paHeHEX 3apsIOBOTO U bubmorexa OK
p P https://m.edsoo.ru/ff0c1¢c58
MacCOBOT'O YHCEN
28 DHeprus CBSI3U aTOMHBIX SI7IEp. bubnmnoreka [JOK
CBsi3b Macchl U SHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amau no teme
"Snepubie peakiuu"
Peaknmu cunTesa u qeeHus
90 simep. UcTOYHUKH SHEPTUU bubnnorexa [IOK
p- .. P https://m.edsoo.ru/ff0c1e88
ComHiia 1 3BE311
Ypok-koupepenmus "Anepuas
01 sHepreTuka. JlefcTBus
PaauOaKTUBHBIX U3TyUYCHUN Ha
YKUBbIE OpraHU3MbI"
92 [ToaroToBka Kk KOHTPOJIBLHOM but6mmoreka [JOK

paboTe 1o Teme
"DJIeKTPOMArHuTHOE MOJIE.

https://m.edsoo.ru/ff0c223e




DNIEeKTPOMarHUTHBIC BOJTHBI.
KBanroBrie sBienus"

KonTponbhas padota no teme
"NEeKTPOMarHuTHOE MOJIE.

93

DNEeKTPOMarHUTHBIC BOJTHBI.

KBanToBsie siBrieHus"

[ToBTOpeHue, 0600IIEHNE. BuG OK
noIMoTEeKa

94 JlaboparopHbie pabOTHI O . 1
kypey "Bsammoneiictsue Terr” https://m.edsoo.ru/ff0c245a
[loBTOpEeHnue, 060061IEeHNE.

95 Pemenue pacueTHbIX U bu6mmoreka [IOK
KauyeCTBEHHBIX 33/1a4 10 TEME https://m.edsoo.ru/ff0c2572
"TemnoBbie mpoiecch”

[ToBTOpenue, 060061IIeHNE.

96 Pemenne pacyeTHsIX U bubnunoreka [IOK
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIX aBuraTenen”

IToBTOpenue, o6o0IICHNE.

97 Pemenue pacueTHbIxX U bubnunoreka [IOK
Ka4eCTBEHHBIX 3a7a4 110 TEME https://m.edsoo.ru/ff0c2b30
"KII/] anekrpoycTaHOBOK"

[ToBTOpEeHME, 0600IIEHNE. — 1OK
noIMoTeKa

98 JIaGopatopHbie pabOThI IO _
kypey "CBeToBbIE ABICHUA" https://m.edsoo.ru/ff0c2¢52
[ToBTOpeHue, 0600IIEHNE.

99 Pabota c Tekctamu 1o Teme bubmmoreka [IOK

"3aKOHBI COXpaHEHUs B
MexXaHuke"

https://m.edsoo.ru/ff0c2d6a




[ToBTOpEeHME, 0000IIEHNE.
100 Pabota ¢ Tekcrtamu o TeMme
"Konebauus v BOJIHBL"

but6mmoreka [JOK
https://m.edsoo.ru/ff0c2e82

[ToBTOpeHue, 0600IIEHNE.

but6mmoreka [{OK
101 Pabota ¢ Tekcrtamu o TeMme 1 httos:/m.edsoo.ru/f0c3044
"CBeToBEIe aBiaecHUA"
[ToBTOpeHue, 0600IIEHNE.
102 Pabota ¢ TekcTtamMu o TeMe 1
"KBaHToBas u siiepHas pusuka”
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






