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MNOACHUTEJIBHASA 3AIINCKA

[lenTpbl 00Opa3oBaHUS ECTECTBCHHO-HAYYHOW HampaBiIeHHOCTH «Touka pocTay
CO3MIaHbl C IIEJBI0 Pa3BUTHUSA y OOYYAIOIIMXCA €CTECTBEHHO-HAYYHOM, MAaTeMaTHYECKOM,
WH(OPMAIIMOHHOW  T'PaMOTHOCTH, (OPMUPOBAHUS KPUTUYECKOTO U  KPEATHBHOTO
MBIIIICHUS, COBEPIICHCTBOBAHUS HABBIKOB ECTECTBEHHO-HAYYHOW HAIPaBJICHHOCTH, a
TaKkKe I MPAKTUYECKOW OTpadOTKH Y4eOHOTO Marepuana o y4eOHBIM IpeaMeTam
«DPu3ukKay.

Hean u 3agaun

Peanuzanus 0OCHOBHBIX 00II€00pa30BaTEIBHBIX MPOrPaMM IO YUEOHBIM IpEaIMETaM
€CTECTBEHHO-HAYYHO! HANPABICHHOCTH, B TOM YHUCIIC B paMKax BHEYPOUYHOI IESTEIbHOCTH
00yJaroIIHXCsl.

Pa3paboTka u peaiau3anus pPa3HOYPOBHEBBIX JOMOJHHUTEIBHBIX 00IIC00pa30BaTEIbHBIX
pOrpaMM €CTECTBEHHO-HAYYHOM HAMPABICHHOCTH, @ TAK)KE UHBIX MIPOTPaMM, B TOM YHUCIIC
B KQHUKYJISIPHBIN TIEPHOI.

BosinieyeHune ydanuxcsi B IpOEKTHYIO 1€ TE€IbHOCTb.

Co3manne nentpa «Touka pocra» mpenmoiaraeT pa3BUTHE  00pa30BaTEIbHOM
UHQPACTPYKTYpbl 00I1€00pa30BaTEIbHOM OpraHM3alyy, B TOM 4YHCJIE OCHAllleHHE
0011e00pa3oBaTeIbHON OpraHU3aliil KOMIIBIOTEPHBIM U UHBIM 000PYA0BaHUEM:
CpeAcTBaMU OOYyYEHHUS U BOCHUTAHUSA JUISl U3y4EHHs (B TOM YHCIIE SKCIIEPUMEHTAIBHOTO)
IIPEIMETOB, KypCOB, TUCUUIUIUH (MOAYJEH) eCTeCTBEHHO-HAYYHOM HAIpPaBIEHHOCTH IPU
peaiM3aliii  OCHOBHBIX  OOIIE00pa3oBaTeNbHBIX MPOTpaMM U JIOHNOJHUTEIbHBIX
0011e00pa30BaTeNIbHBIX IPOrpaMM, B TOM YHCIE AJIS PacCLIUPEHUs COJAepKaHUs Y4eOHbIX
npeameroB  «®Pusuka» o000pynoBaHHEM, CpEICTBAMH OOY4YEHHMS M BOCIMTAHUS JUIs
peaqM3aluy  MPOrpaMM  JOMOJIHUTENBHOTO  00pa3oBaHUS  €CTECTBEHHO-HAYYHOM
HaIlpaBJIECHHOCTEM.

[Mudposast nabopaTopusi KapJAWHAIBHBIM 00pa3oM H3MEHSIET METOJUKY U COJAEpKaHHE
HKCHEPUMEHTAIBHOM JeSATETbHOCTH U TIOMOTAeT PELIUTh BhIIIE EPEUNCICHHBIE POOIIEMBI.
[Hupokuii crexkrp UUQPPOBBIX JATYMKOB TO3BOJSET y4YalIUMCS 3HAKOMHUTBCS C
napameTpamMu (pU3MYECKOro SKCIEpPUMEHTa He TOJbKO Ha KauyeCTBEHHOM, HO M Ha
KOJIMYECTBEHHOM ypoBHe. C momomibio IU(PPOBOl J1abOpaTOpUM MOXKHO IPOBOAUTH
JUIMTEIBHBINA SKCIIEPUMEHT Jake B OTCYTCTBUU dKCIIepuMeHTaropa. IIpu sTom nsmepsiemele
JaHHBbIE W pe3yJabTaTbl UX OO0pabOTKM OTOOpakaloTCs HEMOCPEACTBEHHO Ha JSKpaHe
KOMIIBIOTEpA.

. nmpouecce (GOopMHpPOBAaHUS OKCIEPUMEHTAIBHBIX YMEHUH MO (U3MKe
yUaluiicss yauTcs npecTaBiIsTh HHPOpMAIUIo 00 UCCIeA0BAHNN B YETHIPEX BUAAX:

B BepOaJbHOM: OIMCHIBaTh HKCIEPUMEHT, CO3[aBaTh CJIOBECHYIO MOJENb SKCIEPUMEHTA,
(buKcUpoBaTh BHUMaHKUE Ha U3MEPSIEMbIX (PU3NUYECKUX BETMUYMHAX, TEPMUHOJIOTHH;

B TaOJIMYHOM: 3alOIHSAThH Ta6J'II/IHI>I JAaHHBIX, JIC)KAIIUX B OCHOBC ITOCTPOCHUSA
rpa¢ukoB (IIpU ATOM Yy YYaIIMXCS BO3HUKAET TIEPBHUYHOE IPEACTaBICHUE O
MaciTadax BEeJIHUYKH);

B rpaduyeckoM: cTpouTh rpauku MO TAOJUYHBIM JAaHHBIM, YTO IO3BOJIAET MEPEUTH K

BBIZIBMJKCHUIO TUIIOTE3 O XAPAKTCPC 3aBUCUMOCTH MCEKAY q)HSI/II-IGCKI/IMI/I BCJIIMYMHaAMHU (HpI/I



OTOM YYHMTCJIb IIOKA3bIBACT IMPEHUMYIICCTBO B BHU3YyaJIM3allUuH 3aBUCHUMOCTCH MCKOY
BCIIMYHMHAMU, HArJI1IJHOCTb U MHOFOMCpHOCTB);

B AHAIWTUYECKOM (B BHJE MaTeMaTUYECKUX YpaBHEHUN): MPUBOIUTH
MaTEeMaTHYECKOE OMHMCAHUE B3aUMOCBSI3U (PH3UYECKHUX BEIWYHH, MATEMaTHYECKOE
0000111eHIE TOJTYUYEHHBIX PE3YyJIbTaTOB.

[{udpoBbie J1abopaTOPUN TO3BOJSIOT CYIMIECTBEHHO SKOHOMHTH BpEMs, KOTOPOE MOKHO
NOTPaTUTh Ha (POPMHUPOBAHUE HCCIEAOBATEIHCKUX YMEHUHN yUYalIUXCsl, BIPAXKAIOMIUXCS B
CIEAYIOLIUX JEHCTBUSX:
onpezeneHue MpoOJeMbl; IIOCTAHOBKA HCCIIEOBATEIbCKON 3a/lauM; IJaHUPOBAHUE,
pelIeHUe 3aJa4yM, BBIIBUKCHUE THIIOTE3, MOCTPOCHUE MOJEIEH, 3KCIEepUMEHTalbHas
MIPOBEpPKA TUIIOTES.

[IporpaMmMa 1o (Qu3MKe Ha YypPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUsA
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueil mporpaMMbl BOCIIUTAHUS U
KoHnuenuuu npenonaBanust yueoHoro npeaMera «Ousnkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYaroUIuXCsi M OPraHu3aldi0 H3y4YeHUs
bu3MKKM Ha NESITENIbHOCTHOW OcHOBe. B mporpamme mo (usuke y4uTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusanuu TpedoBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METaIlPEIMETHBIM pe3yJibTaTaM O0y4eHUSs, a TAaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no ¢u3uke ycraHaBIMBaeT pacmupe/ieieHrue yueOHOro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NMPEIMETHOTO COAEp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usnke paszpaboTaHa ¢ LETbI0 OKa3aHUS METOJUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®u3rka SABISETCS CHUCTEMOOOpA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX PEIMETOB, MMOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
U SBIICHWM, W3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH U (HU3UUSCKOU
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHPa,
MPENOCTaBIsieT HamOoJiee SCHbIE O0pa3Ibl MPUMEHEHHUS HAYYHOTO METOJa
MO3HAHUS, TO €CTh CII0C00a MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna W3 TiaBHBIX 3a7a4 (PU3MUECKOTo OO0pa3oBaHUs B CTPYKType OOIIero
oOpa3oBaHUsS COCTOWT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arounxcs.



N3yyenne ¢usukum Ha 0a30BOM YypOBHE MPEIOJIAaracT OBJAJCHUE
CJIETYIONUMH KOMIETECHTHOCTSMH, XapaKTePU3YIOIMMHA €CTECTBEHHO-HAYIHYIO
IPaMOTHOCTH:

e HAay4YHO OOBSICHSTH SIBJICHUS;

e OICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCJICI0BAHNUS;

e HHTEPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JIOKA3aTeNIbCTBA JIJIS1 TIOJTYICHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKM HaA YpOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpa3oBarenbHBIX oOpraHu3anusx Poccuiickoit ®enepanuu, peaau3yronmx
OCHOBHBIE  00II€00pa30oBaTENbHBIC TMPOTPAMMBI, YTBEPKIEHHONH pEIICHHUEM
Komnernn MunucrepcerBa npocsemienust Poccuiickoii @enepanuu (poToKos oT 3
nexadpst 2019 r. Ne [1K-4BH).

Heau nzyyenuss Gusnku:

e TMpuOOpETEHHWE HWHTEpPeca W CTPEMJICHHS OOYYalOmUXCS K HaydHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTCIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAaHUA U (OPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue mpeaCTaBICHUNA O POJNM (PU3UKHU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHEC  TPEACTABICHUA O  BO3MOXHBIX  cdepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJATOTOBKA K
TanbHEHIIeMy 0OYUSHHUIO B 3TOM HalPaBJICHHH.

JlocTikeHne 3TUX liefied mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO

oO1ero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1aY:

e TMpuOOpeTeHHWe 3HAHWUH O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

e TMpuoOpeTeHne YMEHUM OMHUCHIBATh U OOBACHITH (PU3NUYECKUE SBICHUS C
WCITOJIb30BAHUEM TIOJTYICHHBIX 3HAHUM;

e OCBOCHME METOJIOB pELICHUs MPOCTEHMIIMX PpPACyYETHBIX 3a7ad4 C
WCITOJIb30BAaHUEM buznIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAOJIOAATH MPUPOIHBIC SBICHUS U BBITIOJHSITH OIBITHI,
nabopatopHble  pabOTBl M DKCIEPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;



e OCBOEHHE NPUEMOB pabOThl ¢ MHPOpMaIUEl (PU3NIECKOTO COAEPIKAHUA,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (DU3HUKH, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHKE HHPOpMAIUH;

e 3HAKOMCTBO cO cepamu MPoPECCUOHAIBHON 1eITEIbHOCTH, CBSI3aHHBIMU
c U3MKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (PU3UIECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIii YypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEl0), B 8
KJ1acce — 68 yacoB (2 4aca B Hejenmo), B 9 kinacce — 102 gaca (3 yaca B HeJemo).

[Ipennaraemsiii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEIb JeJIaeT BHIOOP MPOBEACHUS
71a00paTOPHBIX pPabOT U OMNBITOB C Y4E€TOM HMHIUBUAYaJIbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MpeajaraéMblX B pamKax
OCHOBHOT'O F'OCY/IapCTBEHHOT0 9K3aMeHa 110 (pU3HUKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUY OKPYKAKOLIEr0 MUPA.

dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpenHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUI C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJNIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCcOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHepuuHM. 3aKOH HHEpUHMHU. B3auMoaeicTBHE Tell KaK NpUYUHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue B NpUpOoIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKka IIo
HAKJIOHHOM IUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.



Pa3znen 4. /laBjieHue TBEPABIX TeJI, s KMAKOCTEH U ra3os.

JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [lHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 000siouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEepPHOTO T1aBJICHHUS.

JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBusl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YCJOBHE IUIaBaHUA TEJN: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tena B BOAE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, AEMCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH HaA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOJAKH H
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTB.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecusi pbluara. lIpuMeHeHue TmpaBWJIa paBHOBECHUs phluara K OJIOKY.
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«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprusa. KuHeTtmyeckas W IOTEHUHWAIBHAS DHEPTHS.
[IpeBpalieHre 0THOTO BU/Ia MEXAaHWUUYECKOW SHEPTUM B IPYroil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszgea 1. TenuioBbie siBJICHHS.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJIEKYIAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBUKEHHUSL.
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Hab6mronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBieHus ra3za IpU WU3MEHEHHU OOBbEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 2. JiiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnexkTpuzanus Ten. J[Ba poja 3JEeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbKeHHbIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKkux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €T0 3HAYCHHE IS KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHre U peryJIupoBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS  TOCTOSHHBIX ~ MAarHuTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HAa IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 1. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS MEXaHUYEeCKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TEI.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPTUU TP ABHXKEHUU Tela MO ACHCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KaK PsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3nen 2. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHMX BOJH. [IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JIEMOHCTPUPYIOLIME  3aBUCHUMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Pa3znen 3. DiieKTpOMArHUuTHOE 1MOJIE€ M JJIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoOJHBL.  (CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3pnen 4. CBeToBbIE AIBJICHHUS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckona. ['a3 kak omnrTuhueckas cucTteMa. biIuM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceera.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Pa3noxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

S A A B

3. HCCJ’IGI[OBaHI/Ie 3dBUCUMOCTHU YyTJIa IMPCIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJIa
NaacHuA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. OnbITBI O BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUM uYepe3
I[BETOBBIC (DPUIIBTPBHI.

Pa3znen S. KBanToBbIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThie CIIEKTPBI.

PagnoaktuBHOoCTh. Anb(a-, 6eTa- U raMma-uznyyeHusi. CTpoeHHUEe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sjep. CBsA3p Maccel M SHepruu. Peaknuum cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUM YaCTULBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAOIIMI MOAYJIb TPEAHA3HAYEH AJIs1 CUCTEMATHU3auN
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (PU3UKH, a Takxke Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeUUBACTCS JOCTHKCHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NIPUMEHsS IIOJy4YEHHBIE 3HAHWs, pemarb 3aJa4d, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznueckue BJICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KHU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKd HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.
B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONIME JIUUYHOCTHBIE PE3yJbTaThl B
YacCTHu:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN

bu3nuecKoil HayKu;

— LICHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX

U OTUYECKUX TMPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM

JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPHUHIUIIOB B JESITEIBHOCTH

YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHUSA:

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO

MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA

IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BaXKHEHUIIEH COCTABIISIOLIEH

KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON

NeATEIIbHOCTH,

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO

0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl O€30MacHOr0 IMOBEAEHUS Ha

TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B

JIOMAITHUX YCIIOBHSIX;

— ¢c(pOpMUPOBAaHHOCTh HaBBIKA pedJeKCUHU, TPU3HAHUE CBOEro IpaBa Ha

OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTH€ B pPEHICHUWU MPAKTHYECKUX 3ajad (B paMKax CEMbH,

oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMHUX B TOM YHCIC U (PU3NIECKUX
3HAHUM;

— HHTEPEC K MPaAKTUUECKOMY M3YUEHHUIO podeccuid, CBSI3aHHBIX C (DU3UKOMH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHEHTaIlUs Ha MpUMEHEHHE (U3WYECKUX 3HAHWUU JUIS pEIIeHHs 3a71ad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIIC/ICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

— OCO3HAHHUE TJI00ANTBHOTO XapakTepa HKOJOTHUUECKUX MPOOJIeM U MyTed ux
pelieHus;

8) amanTanum K U3MEHSIOIIMMCH YCJIOBHUSAAM COLMAJIBLHOM U NPHUPOIHOU
cpeabl:

— MOTPpeOHOCTh BO B3aUMOJCHUCTBUU TMPU BBIMOJHEHUU UCCIEAOBAHUM U
MPOEKTOB (PU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
APYTHUX,

— TIOBBIIICHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4YE€pPEe3 MPAKTUYECKYIO
JIEATEIILHOCTD;

— MOTPEOHOCTH B (JOPMHUPOBAHUN HOBBIX 3HAHHUH, B TOM 4YHucje (HOPMYIHPOBATh
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

— OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH
bu3uKu;

— IUJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PU3NUECKUX
3HAHUM;

— CTpEeMJICHHE aHATM3UPOBATh M BBISBIIATH B3AMMOCBS3U IIPUPOJIBI, 00IIIECTBA U
ASKOHOMHMKH, B TOM YHCJIE C UCITOIb30BaHUEM (PU3HUECKUX 3HAHUM;

— OIICHKa CBOMX JICCTBUM C Y4YE€TOM BIJMSHHUS Ha OKPYXKAIOILIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICHCTBHS,  PETyJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.



ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBnle Jjornueckue 1eiicTBUA:

BBISBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbBIE IPU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCcCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMAaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOJIIOJICHUSX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPHU H3YUYECHUU (PUIUUECKUX
SBJICHUM W MPOLIECCOB, JI€JaTh BBIBOJBI C UCIOJIb30BAHUEM JIE€TYKTHBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HUecKOou
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pELIEHMs, BbIOOp Haunbosee
MOAXOJSIIETO C Y4ETOM CaMOCTOSITENIbHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITOJIB30BATh BOIPOCHI KaK MCCIIEJOBATENbCKUI HHCTPYMEHT ITO3HAHMS,
MPOBOJUTH MO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
POBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUBNYECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUIHBIC METObI, MHCTPYMEHTHI U 3aMpPOCHI MPU TTOUCKE H
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM MPEMIOKEHHOU Yy4eOHOU
(bu3nYeCKON 3a1a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIlacMble 3aa4dl  HECIOKHBIMH
CXeMaMH, uarpaMmMamMu, HHOU rpaduKoi M MX KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XOJ€ OOCYXIEeHUsi y4eOHOro Marepuania, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMbI U



BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/ladyd W TSP KaHHE
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COTIOCTaBIISATh CBOM CYXICHUS C CYXJACHHSIMH JPYTHMX YYaCTHUKOB
Jauajora, OOHapyXKUBATh Pa3InIUe U CXOACTBO ITO3HIIHH;

BBIPQKATh CBOKO TOUYKY 3PCHUS B YCTHBIX U ITUCBMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIISATh PE3YIbTaThl BHITIOJIHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMATh W HCIOJB30BaTh  IMPEUMYINECTBA  KOMaHIHOM M|
WHIUBUIyaIbHOH pa0OThl MpHU PEIMICHUH KOHKPETHOW (HHU3HUYCCKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOM ACSATEIBPHOCTH, OPTAHU30BBIBAThH JIEHCTBHUSI
mo e¢ JOCTIKCHHIO: pPACHpelesaTh pOJH, OOCYXKIaTh MPOIECcChl U
pe3yJbTaThl COBMECTHOM paboThI, 00001IaTh MHEHHSI HECKOJBKUX JIFOICH;
BBITIOJTHATH CBOIO YacTh pabOThI, TOCTUTAsT KAa4€CTBEHHOI'O Pe3yJIbTara Io
CBOEMY HAIpaBICHUIO W KOOPAWHHUPYS CBOM JECUCTBUS C JIPYyTAMHU
YJIcHaMH KOMaH/IbI,

OIICHWBATh Ka4eCTBO CBOETO BKJaja B OOIIUI MPOMYKT MO KPUTEPHSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM yUYaCTHUKAMH B3aUMOICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OpUEHTUPOBATHCS B  PA3NIMYHBIX MOAXOAAX TMPHUHATUS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENTEHO COCTaBJIATh AITOPUTM PelieHUsT (PU3UUECKOl 3aaun HIIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHS) pPEe3yJIbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MUEeCKOro HUCCIEOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATBh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSAM;



CTaBUTbh €051 Ha MECTO JAPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SBJICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOJAECUCTBYIOIIAS
cuna, aedopmanua  (ymopyras, — IUIACTUYECKasl)),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEII0BOE JIBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpallleHus, TMepenaya JJaBiCHUS TBEPABIMU TeEJIaMH, S>KHUIKOCTAMH H
razamu, atMochepHOoe JaBlieHHWEe, IUIaBaHUE TeJ, [MPEBpaIICHUS
MEXaHUYECKON HHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JJIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MYECKUX  SIBJICHUM B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MpPUMEPHI JIBWKCHHUS C Pa3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIHUSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpraHu3M, IUIaBaHHUE PHIO, pblYaru B
TE€JIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckre BeJIUYUHBI (Macca, 00BEM, TJIOTHOCTh BEIIECTBA, BPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIAa TSKECTH, BEC
Telna, CWJla TPEHWs, JAaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUIEYO CHJIBI,
MOMEHT CWJIbl, KOI(POUIIMEHT TOJE3HOTO JCHCTBUS MEXaHH3MOB,
KHHETHYCCKass W TOTCHIMAJIbHAS SHEPTHs), MPU OINHUCAHWHM TPABUIBHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEeMbIX  BEJIUYUH, HX
0003HaueHUsI W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,



CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rPaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3YS MIpaBUJIa CIOKEHUs CUJl (BIOJb OJHOM IpsiMOi), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbluara (0J10Ka),
«30JI0TO€ IIPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUs MEXAHUYECKOU
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil MPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh OOBACHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTe pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHalv3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JIs PEIICHUs 3a/1ad, OLUEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEITMYMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEIIUTh NpPH MOMOLIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pa3nuyaTb U MHTEPIPETHPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IBI I10 €70 pPE3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJL: dbopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pyA0BaHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBITIOJIHATD MNPSMBIE U3MEPEHUS PACCTOSIHUS, BPEMEHU, MACChl TEIa,
o0béMa, CHUJBI M TEMIEPATYypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX H3MEpPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO ABWKYULIETOCsl Tella OT BPEMEHM [BMXKEHUS TENA, CHUJIbI
TPEHUsI CKOJIBKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHWJIBI TPEHHUS OT IUIOIIAAN CONPUKOCHOBEHUS TEJI, CUIIBI
yIOPYrOCTH OT YAJUMHEHUS NMPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU



OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJI0, YCIOBUM
IUTAaBaHMSI TEJ, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUA, CcoOUpaTh YCTaHOBKY U
BBITOJIHATh W3MEPEHUs, Cledysd NpesIOKEHHOMY IUIaHy, (hPUKCHPOBATh
pe3yabTaThl TMOJTYYEHHOW 3aBHCUMOCTU (DM3MYECKHX BEIMYUH B BUJC
NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3ysbTaTaM
UCCIIETIOBAHMUS,

IPOBOJIUTH KOCBEHHbIE H3MEPEHHUs (PHU3MUECKUX BEIUYMH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOrO Teja, CHJIA TPEHHUS CKOJBKEHUS,
JaBJIEHUE  BO3JyXa, BBITAIKUBAIOIIAS  CHJIA, JEHCTByIOUas  Ha
NOTPYKEHHOE B KHUJAKOCTh TeNO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAyS NPEIJIONKEHHOW WHCTPYKUUHU: TIpU
BBIMIOJITHEHUM H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUSI MPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUIAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Mpu oOpaIrieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOJCHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYUIECTBJISTH OTOOpP HCTOYHMKOB HH(popmauuu B HMHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUil HAyYHO--TIOMYJISPHYIO
JauTepaTypy  (QU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcnl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
quciae MyOJIMYHO JAejaTh KpaTKUe COOOLIEHHsI O pe3yibTaTax IPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, HPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHBbI NOHATUHHBIM amnmapaT Kypca (U3MKH, CONPOBOXKIATh
BBICTYIUICHUE MTPE3EHTALINEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHHUM paclpeeniaTh
O0513aHHOCTH B TpYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJadaMH,
CIIEIUTh 32 BBINOJHEHUEM IUIaHA JACUCTBUH, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYIIbI,  BbICTPAUBaTh
KOMMYHHMKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoH1y 00yueHus B 8 kij1acce npeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSTHUS BEILIECTBA, KPUCTALTNYECKHUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIEparypa, BHYTPCHHSS DHEPrusi, TEIJIOBOM JIBUIATEINb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUUYECKUN TOK, MATHUTHOE TIOJIE;
paznuyath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepenaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAHUE, KANWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Temjonepeaaya (TEnI0mpOBOHOCTD, KOHBEKIIMS, H3JIy4YCHUE),
AJIEKTPU3ALUS TEJ, B3aUMOJCHUCTBHUE 3aAPSI0B, JEUCTBUSA DJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAHUID WX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY)KalolleM MHpE, B TOM uucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWULSIPDHBIE SBICHUS B MPHUPOJE,
KpUCTaJUIbl B mOpupojae, uziaydeHue CoJiHIA, 3aMep3aHue BOJIOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO MOJS JJIs KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBJICHUM;



OTKCHIBaTh U3yYEHHBIE CBOMCTBA Te€N M (PU3UUYECKHUE SIBICHUSA, UCTIOIb3YS
¢duznyeckue BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIUIOTHI, YJEJIbHAs TEIUNIOEMKOCTh BEIIECTBA, YZAENbHAsA TEIUIOTA
IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsl,
CUJa TOKA, JJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTHUBJIEHUE IPOBOJHMKA,
yIeIbHOE  CONpPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YyEeMbIX BETUYHH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKUX BEIUYUH, HAXOIUTH (HOPMYIBI, CBSI3BIBAIOLIUE JaHHYIO
¢u3NYECKyI0 BEMUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJIb3Ysd OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KHHETUYECKOW TEOPUH
CTPOEHUS BEIlEeCTBa, MPUHLHUII CYNEPHO3ULUHU MOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrUM, IIpd 3TOM J1aBaTh
CIIOBECHYIO ()OpPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHPOBAHHOTO XapAaKTEPa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYEeCKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI  pEIIeHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEeoOXoauMble JUisl €€ peuleHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NUYECKON BETUUYHHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHUE HCCIIEOBAHMS, BbIIEIATH
MIPOBEPSEMOE  MPEAINOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
buznyecKux CBOWCTB TN (KaMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TPU H3IYYEHUH OT I[BETa H3JIydarolle (MorjoIiaromei)



MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPHI KUIAKOCTH H
IIOWAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANIEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3alisi MArHUTHBIX TIOJIEH TMOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOIO
000pyZ0BaHUs, OMUCHIBATH XO/1 ONBITA U (DOPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa, CHUJbl TOKa, HAMNpPsHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;
IPOBOUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOHM (PM3MUECKON BEIMUYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAN IOMEPEYHOro
CEUEHHMS U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKQ,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TIOCIENOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIO)KEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUL U TIpapUKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM HCCIICIOBAHUS;

IPOBOAUTh KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE TNPOBOJHHKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATH M3MEpPEHUs, coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0OIaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIUNBI JEHCTBUA H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HMX ONUCaHUd (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJITMETP, CUETYMK JIIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIKOCTHBIM



TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOM, PEOCTaTr), COCTaBJIATh CXEMbI JIIEKTPUUECKHX
HEeneil ¢ mocne0BaTebHBIM U MapaljIeIbHBIM COCTUHEHHEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUYECKUX 1IETICH;
OPUBOAUTH  MpUMEphl  (HAXOIUTh  HWHGOpPMAIUMI0O O  MpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHusi 0€30MacHOCTH MU oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIeH cpee;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
WCIIOJI30BATh NP BBIMOJHEHUN YUEOHBIX 3aJaHUI Hay4HO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro - coAepXaHHs, CIPABOYHBIE MaTE€pHAIIbI,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTIEKTHPOBAHUSI TEKCTa,
npeoOpazoBanust ”HGOPMAIIUU U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKHUE YCTHBIC COOOIICHMS,
0000mas uHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
COIAEp)KaHUsl, B TOM 4YHCJIE€ MyOJMYHO TPEACTABIATH PE3YyIbTaThl
MPOEKTHON WJIM WCCIIENOBATENIbCKON NEATEIBHOCTH, MPU STOM T'PaMOTHO
UCIIOJIb30BAaTh M3YYEHHBIM TOHATUHHBIA anmapar Kypca (QU3HKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IpPU  BBHIMOJHEHUU YYEOHBIX MPOEKTOB W HUCCIEAOBaHUN (U3HUUECKUX
MPOIECCOB pacTpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTH 32 BBHIMOJTHEHUEM IUTaHA JACHCTBHUMA U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIaJ B
NeSTeTLHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHIly 00yueHus B 9 kJjiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

UCIIOJIB30BaTh IOHATHUS: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, Nedopmanus
(ympyrasi, mjacTU4eckas), TpPeHHe, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTaTbHO30PKOCTbD,



CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- ¥ raMMa-u3IIydeHHs,
W30TOIIBL, SIIEPHAS] SHEPIETUKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBJKEHUE MO0 OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUKEHUE, KOJeOATEIbHOE JBMXEHUE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHUE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJHOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (UBUYECKUX SBICHUUA B
OKpYyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B MPHUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKEHUE TUIaHeT COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OMOJIOrMYEcKOe AECUCTBHUE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJUOAKTHBHOE H3ITyUEHUE
NPUPOJIHBIX MHUHEpAJIOB, JIEMCTBUE PAAUOAKTUBHBIX W3IyYEHUH Ha
OpraHW3M 4YeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3a7adyy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIIOIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS UM MrHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JBWKEHUH, YCKOPEHHE, MEPEMEIICHHE, IMyTh, YrioBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tedna,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS SHEPIUsl CKATOU
NPYKUHBI, KHUHETUYECKAs DSHEpPrus, IOJIHAS MEXAHUYeCKas SHEeprus,
NEepPHOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
000O3HAaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMUUH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBl OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOTO U MAaCCOBOI'O YHUCEI
IpU SACPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YHCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBIABIIATH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3M, CTPOUTb OOBACHEHHE U3 2-3
JIOTHYECKHX IIIaroB C OMOPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3UYECKUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPAaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3nuecKkon
BEJIMYMHBL;

pacno3HaBaThb NOpPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MpPU OMOLIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPAEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh IOPsAJKa
IIPOBEICHUSI  UCCIENOBAHMS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJibTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOJIUTH OMbBITHI IO HAOMIONECHUIO (PU3NYECKHX SBJICHUN WIH
(bu3MUecKux CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHA, 3aKoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasTHHKA OT MaccChl Tpy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUTATYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEITHOE PaCIIPOCTpaHEHUE CBETA,
pazyiokeHre Oenoro cBeTa B CHEKTP, U3YUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHWsl MpeaMera B cOoOMparouiei
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0OpyZoBaHUsl, ONUCHIBATH XOJI OMNbITa W  €ro  pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoiel JUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEPEHUS
(M3MepUTeNbHOTO TPUOOpa);



OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TNPAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOpPOCTH, IMEepHoja
KOJICOaHUI MaTeMaTH4eCKOro MAasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeloMJIeHUs OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
bu3nYecKuX BEIUMYMH B BHUAE TaOIUIl M T'papUKOB, JI€IaTh BBIBOJBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MUECKUX BEJIUYUH (CpeIHss
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJIHOIO MaJEHHUsl, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJBXEHMs, MEXaHHueckas pabdoTa M MOIIHOCTb, 4acToTa H
nepuos KojeOaHuM MAaTeMaTUYeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PAaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAYs MPEII0KECHHON MHCTPYKIIMH, BBIUYUCISTH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (QU3NUYECKUX MOJIENeH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENO0, TOUYEHHBIH HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/APa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHMIOMETP, JATYUKH TIOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oroanmnapar, ONTHYECKHUE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabCoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU pEIIeHUH Y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 711 oOecrnieueHust 0€30MacHOCTU MpU oOpalieHuu ¢ mpudopamMu 1



TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 TOBEJICHUSI B OKPYKAIOILLEH CPENE;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3NUECKOTO COJICpPKaHUS B
HHTepHeTe, caMoCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpMAIM Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOOJHUTEIIBHBIX HUCTOYHUKOB;

UCITOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--TOMYJISIPHYIO
JUTEpaTypy  (PU3MYECKOro COAEp X aHHs, CIPAaBOUYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIEHHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapaT K3y4aeMoro pasaena (U3HKM U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E - i 2 1
3 CTECTBEHHO-HAYUYHBIN METO]I MO3HAHMS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMO/IEUCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapitetine KIAKOCTA > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEL > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA18 1ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 5 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

41 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

HOYPOYHOE IINTAHUPOBAHHUE

KosmmuecTBO yacos Hcnouab3oBanue
DJIeKTPOHHbIE 5
000py10BaHMA LIEHTPA
Ne IMpakrtuue [Hara uudpoBbIe :
Tema ypoxka KonTtpoasn €CTeCTBEHHO-HAYYHOIi U
n/n Bcero CKHe HU3y4YeHHUS o0pa3oBaTeJIbHBIE N
ble padoThl TeXHOJIOTHYeCKO
padoThI pecypcsl N
HATIPaBJIEHHOCTE
«Touka pocray
1 ®u3nka — HayKa O pUpoe. 1
SIBrnenust npupoibl
2 Du3nUecKue SBICHUS 1
KommuiexT nocy el u
®dusnueckre BEIUUNHBI U UX
3 1 obopymoBaHUS IS
U3MepeHue
YYEHUYECKHUX OIBITOB
Ypok-uccienoBaHue KommuiexT nocy el u
"U3mepenue TeMiepaTypsl Ipu 000pyIOBaHUS JJIs
4 MTOMOIIHN KUJIKOCTHOTO 1 1 YYEHUYECKHUX OIBITOB
TepMOMETPA U JaTUNKA
TeMIepaTypsl"
Mertoapl HAy4YHOTO O3HAHUSL. Bbu6nuoreka IJOK
5 Omnvcanue HU3NIECKUX 1 https://m.edsoo.ru/f
SIBJICHUH C IIOMOILBIO MOJEIEH f09f72a
Ypoxk-uccnenoanue "[IpoBepka
TUTNOTE3bI: TATBHOCTb MONETA
6 IIapyKa, MyIeHHOTO 1 1
TOPU30HTAIBHO, TEM OOJIBIIIE,
yeM OoJblIe BBICOTA ITycKa"
KommnbroTepnoe
Crpoenue Bemiecta. OMNBITHL, bubnmnoreka [IOK P
000pyI0BaHUE C BUJCO
7 JTIOKa3bIBAIOIINE TUCKPETHOE 1 https://m.edsoo.ru/f

CTPOCHUEC BEUICCTBA

f09feOa

KaMepou Jisl AETaabHOrO
paccMOTpPEHHUs OMbITA,



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

BBIBCACHHOI'O HAa 5KpPaH.

Kowmmnbrotepnoe
obopynoBaHue
Hudposas mabopartopust

bubnmnoreka [IOK yueHu4deckas (pu3uka):
8 JIBIDKEHIE YaCTHII BEIIECTBA https://m.edsoo.ru/f | IIudposoii maTumk
f0a013e TEeMIIepaTyphl.
KommnexT nocy sl u
000pynOBaHUSI LIS
YUEHHUYECKHX OIBITOB
KommbroTepnoe
obopymoBaHue
Hudposas mabopaTopust
VYpok-uccnenoBanue «OMBITHI yueHnueckast (pu3mKa):
9 0 HAOITIOJIEHUIO TETIIIOBOTO Hudposoit naTamk
pacuIupeHus Ta30By TEMIIepaTyphl.
Kommuiekt nocynpl u
obopymoBaHUS AJIs
YYEHHUYECKHX OIBITOB
10 ArperaTHble COCTOSTHUS
BelIecTBa
KommnbroTepnoe
obopynoBaHue
OCOOCHHOCTH arperaTHhIX udposas madoparopust
coctosiHM Boabl. O0o0mIeHne bubmmorexa [IOK yueHndeckas (pu3uka):
11 o pasaeny «IlepBoHavansHbIE https://m.edsoo.ru/f | Iludposoii maTunk
CBEJICHHSI O CTPOEHUU f0a0378 TEMIIEPATYPHI.
BEIICCTBA» KommnexT nocy sl u
000pyIOBaHUS AJIs
YUEHHUYECKHX OIBITOB
12 MexaHudeckoe IBUKEHUE. bubnmnoreka [IOK KommnbroTepnoe

PaBHOMEpHOE U HEpAaBHOMEPHOE

https://m.edsoo.ru/f

000pyI0BaHHUE C BUICO



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

NBIDKEHUE

f0a05c6

KaMepou Juisl 1eTaIbHOTO
PacCMOTpPEHUS OIBITA,
BBIBEICHHOTO Ha DKPaH.

bu6nmoreka IJOK
13 CkopocTtb. Equnuie ckopocti https://m.edsoo.ru/f
f0a079c
Pacuer nytu u BpeMeHU bubmoreta LIOK
14 JR— https://m.edsoo.ru/f
fOalae4
Bubnunoreka [IOK O6opynoBaHue JIs
15 Huepuis. Macea —mepa https://m.edsoo.ru/f Ha601;};,TOpHLIX pabot u
WUHEPTHOCTH TeJ
f0a0c10 YYCHHUYECKHX OIBITOB
[TImoTHOCTH BemecTBa. Pacuer bubmuorexa LIOK
16 Macchl 1 00beMa Teja 10 ero https://m.edsoo.ru/f
IUTOTHOCTH fOaOfee
JlaboparopHas padota O6opynoBaHue IS
17 «OrnpeieneHue mIOTHOCTH J1Ta00PaTOPHBIX pabOT U
TBEPIOTO TeTa» YUECHUYECKHUX OMBITOB
Pewenue 3amau no reme bubmoreica LIOK
18 "TroTHOCTS BemeCTEa" https://m.edsoo.ru/f
f0al23c
Cuna xaKk XapakTepuCTHKa
19 B3anMoaercTBua Tei1. Cuia
ynpyroctu. 3akoH ['yka
JlaboparopHas pabora O6opynoBaHue Jyist
«M3ydenne 3aBUCUIMOCTH nabopaTopHBIX paboT U
20 pactsxeHus (aedopmarim) YYEHUYECKHUX OIBITOB
OPYXHUHBI OT MIPUIOKESHHON
CHIIBI»
21 [[“IBnenue Tarorenus. Cuna

TAXKECTHU



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

CBs13b MEXTy CUIIOHN TSDKECTU U
Maccoii Tena. Bec tena.

bu6nmoreka IJOK

22 " https://m.edsoo.ru/f
Pemenwne 3amau mo teme "Cuna f0a1778
TsoKecTH" -
Cuna TsKecTH Ha Apyrux bubnmnoreka [IOK
23 ianetax. Ou3ndeckue https://m.edsoo.ru/f
XapaKTepUCTUKH TJIAaHET f0a1502
bubmmoreka [IOK O6opynoBanue IS
24 W3smepenwue cuit. JflunaMmoMeTp https://m.edsoo.ru/f = maGoparopHbIX paboT u
f0al8cc YYCHUYECKHUX OIBITOB
bu6nunoreka IJOK
25 Bec Tena. HeBecomocTh https://m.edsoo.ru/f
f0al778
CrnoxxeHue IByX CHUII, BuGmorexa LIOK O6opynoBaHue JIs
26 HaHpanJ'ICHHLIX nou OJTHOM https://m.edsoo.ru/f mabopaTOPHBIX paboT 1
npsMoii. PaBHOAEHCTBYOIIASN f0a1a70 YUEHHYECKHX OIBITOB
CHIT
97 Penrenue 3a1au no teme
"PaBHOnelicTBYIOIAs CHT"
Cuna TpeHus U e€ BUJIBL. bubmmorexa LIOK
28 https://m.edsoo.ru/f
Tpenue B npupoie U TEXHUKE f0a1b9c
JlaGoparophas pabota ObopynoBanue amst
«3yueHre 3aBUCUMOCTH CHJIBI BuGmmorexa LIOK J1a00PaTOPHBIX pabOT U
29 TPEHUS CKOJIBXKECHHUS OT CHJIBI https://m.edsoo.ru/f YUECHUYECKHUX OIBITOB
JIABJICHHSI U XapakTepa f0aLces
COITPHUKACAIOIINXCS
MTOBEPXHOCTEI»
Pemenne 3amau Ha
30 onpezecHue

PaBHOJIEUCTBYIOIIEH CHUIIBI



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

Pemenune 3amau no remaM: «Bec
Tenay, «['paduueckoe

bu6nmoreka IJOK

31 https://m.edsoo.ru/f
n300pakeHne cuiy, «CHITBD,
N f0aldeO
«PaBHOIEHCTBYOMIAS CHID) -
KonTtposbHas paboTa mo TeMam:
«MexaHn4uecKoe IBUKECHUECY,
32 «Macca, IIoTHOCTBY, «Bec
Tenay, «['paduueckoe
n300pakeHne Cruiy, «CHITBD)
JlaBnenune. CriocoObl bu6nunoreka IJOK
33 YMEHBIIICHUS U YBEITNICHHUS https://m.edsoo.ru/f
JTABJICHUS f0a20a6
JlaBneHue rasa. 3aBUCHMOCTh bu6nunoreka IJOK
34 JIaBIICHUs ra3a OT 00bEMA, https://m.edsoo.ru/f
TeMITEpaTypbl f0a2376
[epenaua gaBieHus TBEPABIMU Bubnunoreka [IOK O6opynoBaHue JUIst
35 TEJIaMH, KHUIKOCTSIMH U Ta3aMHu. https://m.edsoo.ru/f =~ nemoHcTpanmii
3akon ITackains f0a25b0
[laBieHue B )KMIKOCTH U Taze, ButGmmoreka [TOK O6opynoBaHue JUIs
36 BBI3BAHHOE JIEHCTBUEM CHIIbI https://m.edsoo.ru/f JIEMOHCTpaIuit
TKECTH f0a2718
Pemenue 3aa4d mo treme bubmmorexa [IOK
37 «J/laBiieHMe B )KUAKOCTH U Tase. https://m.edsoo.ru/f
3akoH [Tackans» f0a2826
Bub6imoreka [IOK ObopynoBanue 1ist
38 Coobuaromuecs cocysl https://m.edsoo.ru/f =~ nemoHcTpanmii
f0a2970
bu6nmoreka IJOK
39 I'uapaBnnyeckuii mpece https://m.edsoo.ru/f
f0a3136
40 Manowmetpsl. [TopmraeBoit O6opynoBaHue ISt



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136

JKUJIKOCTHBIM HacocC

Atmocdepa 3emMiTd U IPUIUHBI

bubmuoreka LIOK

JIEMOHCTpanui

41 & cymecTBOBaHMA https://m.edsoo.ru/f
fOa2b5a
bub6nmoreka IJOK
42 HB:]:HIZ(:I?CYX& Armoceprioe https://m.edsoo.ru/f
f0a2b5a
Uzmepenue atmocdepHOro bubmoreta LIOK
43 saBnesus. Onbir Toppusen https://m.edsoo.ru/f
fOa2da8
3aBUCHMOCTH aTMOC(EpPHOTr0o Bubnunoreka [IOK
44 JIABJICHUS OT BBICOTHI HaJl https://m.edsoo.ru/f
YPOBHEM MODsI fOa2fc4
Bbapomerp-anepou. Bubnunoreka [IOK
45 ATMochepHOe 1aBiIeHue Ha https://m.edsoo.ru/f
Pa3IHYHBIX BBICOTAX fOa2fc4
46 Pemenne 3amau no teme "
ATtMocdepHoe naBieHue”
JelicTBre KUAKOCTH U Ta3a Ha Bubnunoreka [IOK O6opynoBanue s
47 HOTPY)KEHHOE B HUX TEJIO. https://m.edsoo.ru/f JIEMOHCTpAIIHiA
ApxumesioBa cuia f0a3276
JlaGoparophas pabota ObopynoBanue amst
«OnpeneneHue But6mmoreka [TOK nabopaTopHBIX PaboT U
48 BBITAJIKUBAIOILEH CUJIBL, https://m.edsoo.ru/f YYCHHUYECKHUX OIBITOB
JEHCTBYIOMIEH Ha TeIo, f0a33fc
MOTPYKEHHOE B KUIKOCTH)
JlaboparopHas paboTa 1o Teme O6opynoBaHue st
«HccnenoBanue 3aBUCUMOCTU bubnmnoreka [IOK 1abOPaTOPHEIX paboT U
49 Beca Tella B Bojie OT 00bEMa https://m.edsoo.ru/f =~ yueHHYECKHX OIBITOB

HOFPYDKGHHOﬁ B XKUIKOCTb
HaCTH TCJ1a»

f0a3514



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

bubmuoreka LIOK

50 ITnaBanue Ten https://m.edsoo.ru/f
f0a3a96
JlaGopaTtopHas pabota O6opynoBanue Jis
"KonctpyupoBanue apeoMeTpa J1a0OPaTOPHBIX paboOT U
51 WA KOHCTPYHPOBAHHE JOAKHU H 1 YYIEHUYECKHIX OIBITOB
OIpeAeIcHUE €€
rpy3onoabéMHOCTH"
Pemenue 3ana4 no remam:
«lImaBanue cymoB. bubmmorexa [IOK
52 Bo3nyxomnaBanue», «/laBnenne https://m.edsoo.ru/f
TBEP/BIX TEIl, JKAIKOCTEH 1 f0a3654
Ta30B»
KonTponbHas paborta mmo teme
53 «/laBnenne TBEpABIX TeT,
JKUJKOCTEH U ra30B»
bu6nunoreka IJOK
54 Mexanunueckasi pabora https://m.edsoo.ru/f
f0a3f82
bubmuorexa LIOK
55 Mourocte. Emms https://m.edsoo.ru/f
MOIITHOCTH f0a3fs?
Ypok-uccnenoranue "Pacuér
56 MOIIHOCTH, pa3BHUBAEMOH MPU 1
noabéMe 1o Jiectaure"
IIpocTbie MexaHU3MEbI. Poryar. Obopynosarme A1
o7 71a60paTOpPHBIX PabOT U
PaBHOBecue cui Ha pbruare
YUEHHYECKHX OIBITOB
Pbruaru B TexHuke, OBITY U Bu6mmoreka [IOK ObopynoBanue ams
58 npupoe. JJaboparopuas pabora 05 https://m.edsoo.ru/f = maGoparopHsIx paboT u

«HccnenoBanue ycnoBuil

f0a478e

YUCHHUYECCKUX OIBITOB



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

PaBHOBECHUS pbldara»

Pemrenne 3amau no reme

bubmuoreka LIOK

59 «YCIOBHSI paBHOBECHS phIUaray https://m.eds00.1/f
f0a48a6
KoaddummenT noneznoro O6opynoBanue 1Is
JeHCTBUS MEXaHU3Ma. nabopaTopHBIX paboT U
60 JlaboparopHas pabota 0.5 YUEHUYECKHX OIBITOB
«3mepenue KIIJI HakioHHOM
TUTOCKOCTID
Pemenue 3ana4 no reme bubmorexa LIOK
61 "PaGora, Momocts, KITI" https://m.edsoo.ru/f
’ ’ fOa4c48
MexaHnueckast SHEPTHsL. Bu6mmoreka [TOK
62 Kunernyeckas u https://m.edsoo.ru/f
HOTEHIMATbHAS SHEPTHS f0a4252
3aKOH COXPaHEHUS bubmorexa LIOK
63 . https://m.edsoo.ru/f
MEXaHUYECKOU YHEPTHH £0a4360
YPOK-3KCIIEPUMEHT T10 TEME O6opynoBaHue IS
"OKCcrepUMEHTAIBHOE mabopaTOPHBIX paboT U
ofpeJiesieHIe U3MEHEHUS YYEHUYECKHUX OIBITOB
64 KHHETUYIECKOH 1 1
MOTEHIUAIBHON SHEPrUU IIPH
CKaThIBaHHUH Tella TI0
HAaKJIOHHOM MmIockocTh"
KonTponbHas pabota o teme
65 «PaboTa 1 MOIIHOCTS.
OHeprusa»
PesepBHEIit ypok. PaboTta ¢ bubnmnoreka [IOK
66 TEKCTaMH 0 TeMe https://m.edsoo.ru/f

"MexaHndeckoe IBrkeHue"

f0a4deeb



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

Pesepsuslii ypok. Pabora c
TekcTaMmu 1o Teme "JlaBneHue

bu6nmoreka IJOK

67 TBEPIBIX TN, KIAKOCTE 1 1 https://m.edsoo.ru/f
| ’ fOa4ffe
razoB
Pesepeuslii ypok. Pabora c
68 TekcTamu 10 teme "Pabora. 1
MormtHocts. JHeprus"
OBHIEE KOJIMYECTBO HACOB I10 68 12

I[TPOT'PAMME



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

8 KIIACC

KosaunuecTBo 4acoB 3_]]eKTp0]-[]-[[,[e HUcnmoan3oBanue
Ne T K Mpakraue  Jara undpoBbIe 000py10BaHMs LIEHTPA
eMa ypoka OHTPOJIbH - i
n/n » Bcero P CKHe u3ydyeHust ~ o0pasoBaTeIbHbIE €CTECTBEHHO-HAYUHON
ble padoThI 5 CCVDCBI M TEXHOJIOTHYECKOM
padoTel pecyp HanpaBJIeHHOCTEMH
«Touka pocra»
nhpoBast maboparopus
OCHOBHBIE TTOJIOKEHUS Ludpp PaTop
. bubnunoreka [IOK yueHu4deckas (pusuka,
MOJICKYJISIPHO-KHHETHUECKON
1 1 https://m.edsoo.ru/f XMMHUSL, OHOJIOTHS):
TEOPHUH U UX OTBITHEIC .
P f0a5256 [Mudporoii maTuuK
MOJITBEPIKICHUS
TEeMIIepaTypsl
udposas nadboparopus
eHnyeckas (pusnka
Macca u pa3mep aTOMOB U i (@ ’
2 1 XHMHUS1, OMOJIOTHS):
MOJICKYT .
Hudporoit naTamk
TeMIIepaTypsl
Mopenu TBEPAOIO, KUAKOTO U bubmmorexa [IOK O6opynoBaHue IS
3 ra3000pa3HOro COCTOSHHIA 1 https://m.edsoo.ru/f = naGopaTopHbIX paboT
BEIECTBA f0a540e YYEHUYECKHUX OIBITOB
OOnbsicHEHUE CBOMCTB TBEPIOTO, ObopynoBanue amst
JKHUJIKOT'O U ra3000pa3HOro J1a00PaTOPHBIX pabOT U
4 COCTOSIHMU BEIIEeCTBAa HAa OCHOBE 1 YUYEHUUYECKUX OIBITOB
MOJIOXKEHUN MOJIEKYJIISIPHO-
KUHETUYECKOU TEOpHH
Bubnunoreka [IOK O6opynoBaHue JyIst
Kpucrannuueckre u amopQHbie
5 1 https://m.edsoo.ru/f = maGopaTopHBIX padoT
Tena
f0a5800 YYEHUYECKHUX OIBITOB
butmoreka [IOK
CMmaunBaHHe U KaWUISIPHOCTb.
6 . 1 https://m.edsoo.ru/f
OBEPXHOCTHOE HATSDKEHHE
P f0a5530
7 TerutoBoe paciupeHue u 1 Bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530

CXKaTue

https://m.edsoo.ru/f
f0aba26

Temmnepatypa. CBs3b

udposas nadboparopus
yaeHndeckas ((hrsuka,

8 TEMIIEPATYPBI CO CKOPOCTHIO XHMHUS1, OMOJIOTHS):
TETUIOBOTO JABMKEHUSI YaCTHI] Hudposoit matumk
TeMITepaTypbl
Hudposas mabopaTopus
Buytpennss sneprus. CriocoOst Bu6mmoreka [TOK yaeHnueckas ((pu3uka,
9 W3MEHCHHUS BHYTPEHHEH https://m.edsoo.ru/f = xumwusi, Guosorns):
SHEPTUU f0a5c60 Ludposoit naTuuk
TeMITEpaTyphI
bubmmorexa [IOK O6opynoBaHue IS
10 Buiel Teronepeaadun https://m.edsoo.ru/f =~ maGopaTopHbIX paboT U
f0a6412 YUEHHYECKHX OMBITOB
VYpoxk-koHpepeHus
"[IpakTHdeckoe UCIOIB30BaHIE bubmmorexa [IOK
11 TEIUIOBBIX CBOMCTB BELIECTB U https://m.edsoo.ru/f
MaTepualioB B LENSX f0a65c0
sHeprocOepexeHus"
KonmnuecTBO TEmIOTHI. bubmoreica LIOK
12 V eBHAs TEILIOCMKOCTS https://m.edsoo.ru/f
f0a6976
Oo0opynoBanue st
VYpaBHeHHE TEIIIOBOrO OanaHca. Bub6imoreka [IOK nabopaTopHBIX padoT
13 TennooOMeH U TEIIOBOE https://m.edsoo.ru/f = ydeHHYECKHX OIBITOB
paBHOBECHE f0a7088 (Ha 0a3e KOMILIEKTOB
st OID)
JlaboparopHas pabora Bubiunoreka [IOK O6opynoBaHue ajs
14 "HccnenoBanue sIBICHUS https://m.edsoo.ru/f = maboparopHsIx paboT 1

TEII000MEHA npu CMCIINBAHUH

f0a6a98

YUCHHUYCCKUX OIBITOB



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98

XOJIOHOM U TOpsiUei BOJBI"

(Ha 0a3e KOMIUIEKTOB
s OI'D)

Pacuer konmyecTBa TEIUIOTEHL,
HEOOXOAMMOT0 JUTsI HarpeBaHUS

15
TeJa U BBIICISIEMOT0 UM MPH
OXJIXKICHUN
Ob6opynoBanue ass
Jlaboparopnas pabora bubmoreka [JOK J1ab0paTOPHEIX PaboT U
16 "OnpeneneHue yaeIbHO’ https://m.edsoo.ru/f YYEHUYECKHUX OIBITOB
TEIIOEMKOCTH BelecTna" f0a6bb0 (na 6a3e KOMILIEKTOB
st OI9)
DHeprus TOIUIUBA. Y IeJbHAas bubmorexa LIOK
17 . IL 2 crona A https://m.edsoo.ru/f
TEIUTIOTa CrOpaHus
P f0a7b5a
Hudposas
[TnaBnenue u OTBEpAEBAHUE bubmotreka LIOK JlaGoparopus
yueHundeckas ((pusuka,
18 KPHUCTAJUTHYECKUX TeJl. https://m.edsoo.ru/f i
XUMUs, OHOJIOTHA):
VnenpHas TEII0Ta IUIABICHUS f0a71d2 Llndposoii maTank
TEMITEPaTyphI
Hudposas
JlaGoparophas pabdora Bubnunoreka [IOK Jlaboparoprs
19 "OmnpeneieHue yaeabHon https://m.edsoo.ru/f yueHuaeckas (pusnia,
pea YA ) S : XUMHS, OHOJIOTHSI):
TETIOTHI IUIABJICHHS JIb/IA fOa72fe Lindposoit maTank
TEMIIEPaTyphI
IapooGpasosanye i Bu6immoreka [IOK O60py,Z[OBaHI/If: JUIS
20 COHTeHCAIA. VcnaneHie https://m.edsoo.ru/f | memoncTpammit
AeHeattinL, Fehap f0a740c
Kunenue. Y nenpHas Temnora Bu6imoreka [IOK ObopynoBanue At
21 mapooOpa3oBaHus U https://m.edsoo.ru/f | memoncTpanmit

KOHJIEHCAIIMN. 3aBUCHUMOCTb

f0a786¢



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c

TeMIepaTypsl KUTICHHUS OT
aTMOC(EpPHOTO TaBJICHUS

22

23

24

25

26

BnaxnocTs Bo3yxa.
Jlaboparopnas pabora
"Omnpenenenne OTHOCUTEIHLHOM
BJIAYXKHOCTH BO31yXxa"

Pemenne 3agad Ha
OTIpeICTICHUE BIAKHOCTH
BO3IyXa

[IpuHIHATTEI paOOTHI TETLTOBBIX
nsurareseid. [lapoas TypOuHa.
JBuraTtenb BHYTPEHHETO
CTOpaHus

KIIJI TenmoBoro gBuraTensi.
TemnoBrie JABUTATCIIN U 3all1UTa
OKpY>Karolel cpesbl

3aKOH COXpaHEHUs U
MpEBpaIEeHus DQHEPTUU B
TCILIOBBIX ITpoIeccax

bu6nmoreka IJOK
https://m.edsoo.ru/f
f0a7628

bu6nunoreka IJOK
https://m.edsoo.ru/f
f0a7c7c

O6opynoBaHue ajs
J1a00paTOPHEIX PaboT U
YUEHUYECKHX OTIBITOB
(1a 6a3e KOMIUIEKTOB
s OI'D)

27

28

29

IToaroroBka K KOHTPOJIBHOU
pabote o Teme "TeroBsie
sapieHus. M3menenue
arperaTHbIX COCTOSIHUM
BerecTna"

KonTposnbHas pabora o teme
"TenoBble SIBJICHMUS.
W3meHeHue arperaTHbix
COCTOSTHUH BeliecTBa"

Onextpusanus Tel. J[Ba pona
AEKTPUIECKHX 3aPsII0B

bubmoteka [IOK
https://m.edsoo.ru/f
f0a83f2

butmmoreka [IOK
https://m.edsoo.ru/f
f0a86ae

O6opymoBanue st
JIEMOHCTpaLUAN



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

Ypoxk-uccienoBanue

30 "DnexTpu3anys Tel HHAYKIuEH
Y TIPY COTIPUKOCHOBEHUH"
BzaumoneiicTBue 3apsKEHHBIX bubmmorexa LIOK
31 rex. 3axon Kynora https://m.edsoo.ru/f
f0a87e4
DIEKTPHUIECKOE TI0JIE.
HampspxeHHocTh bubmoreka [JOK
32 ANEKTPHUYECKOTO TTOJISI. https://m.edsoo.ru/f
[TpUHIUIT CYTIePIIO3UITUH fOa8ala
3JIEKTPUUECKUX TOJIEH
Hocurenu snekrpuyeckux ObopynoBanue amst
33 3apsAa0B. DJIeMEHTAPHBIHN 3apsi. mabopaTOPHBIX paboT 1
CtpoeHue aroma YUECHUYECKHX OMBITOB
[IpoBoAHUKY 1 AMIIEKTPUKH. bubmmorexa [IOK O6opynoBaHue IS
34 3aKOH COXPaHCHUS https://m.edsoo.ru/f = naGopaTopHbIX padoT
AIIEKTPHUYECKOTO 3apsiia fOa8ef6 YYCHUYECKHUX OIBITOB
Pewienue 3anay Ha npuMeHeHue bubmoteka [IOK
35 CBOMCTB DJIEKTPHUECKHUX https://m.edsoo.ru/f
3apsIIoB f0a90cc
DNEeKTPUYECKHI TOK, YCIOBUS BuGmorexa LIOK
36 ;:Tzz?;::;:;eﬁm' https://m.edsoo.ru/f
PUYECKOTO f0295a4
TOKa -
bubmmorexa [IOK
37 JleiicTBHS AIIEKTPUIECKOTO TOKa https://m.edsoo.ru/f
f0a96h2
VYpoxk-uccrnenosanue "/leiicTere Ob6opynoBanue st
38 BIEKTPUYECKOTO MOJIs Ha 1abOpPaTOPHBIX padoOT U
MIPOBOJHUKY U TAIIECKTPUKA" YUEHUYECKHX OIBITOB
39 DNEeKTPUIECKUH TOK B bubmmotexa [JOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2

METaiax, XUAKOCTAX U rasax

https://m.edsoo.ru/f
f0a9838

DnekTpudeckas 1emnb u eé

O6opynoBaHue JIst

40 J1a00PaTOPHBIX paboOT U
COCTaBHBIC YaCTH
YYCHHYECKHX OIBITOB
Cuna toka. JJaboparopHas bubnunoreka [IOK O6opynoBaHue JIst
41 pabora "U3mepenre u 0.5 https://m.edsoo.ru/f = maGoparopHsIx paboT 1
peryimpoBaHue CHJIbI TOKa" f0a8bd6 YYCHHUYECKHX OIBITOB
DNeKTpUIecKoe HalpsHKEHHE. O6opynoBaHue IS
BOHI):\)/ICTP. Ha6opa£0pHaﬂ bubmoreta LIOK na6ol;};iopme ];I)[a60T 17§
42 " 0.5 https.//m.edsoo.ru/f
pabota "U3mepenue u f029¢14 YUECHUYECKHX OMBITOB
peryaupoBaHNEe HANIPSHKCHHS" -
CornpoTuBieHHE TPOBOTHUKA. Bbubnunoreka [IOK
43 VY eapHOE COMPOTHBIICHHE https://m.edsoo.ru/f
BEIIECTBA fOaa738
JlaboparopHnas pabora O6opynoBaHue IS
"3aBUCUMOCTb FICKTPUICCKOTO BuGmiorexa LOK J1Ta00PaTOPHBIX pabOT U
44 Z;):;Z)I(J);pife;liz iz;zozmnxa oT 1 https://m.edsoo.ru/f YUECHUYECKHUX OMBITOB
’ f0aa738
MONEePEYHOr0 CCUCHUS U
Marepuana"
3aBUCHUMOCTh CHJIBI TOKA OT bubmmorexa [IOK
45 HanpsbkeHus. 3akon Oma st https://m.edsoo.ru/f
ydacTka [ernu fOaad4a
JlaGopatophas pabora ObopynoBanue amst
"HccnenoBanue 3aBUCHMOCTH BuGmiorexa LOK n1abopaTOPHBIX PaboT
46 CHJIBI TOKa, HYIIETO Yepe3 1 https://m.edsoo.ru/f YUEHUYECKHX OIBITOB
PE3UCTOP, OT COMIPOTHBIICHHUS f0aa0de
pE3KCTOpa U HANPSHKECHHS Ha E—
pesucrope"
a7 IlocnegoBarenbHOE U



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

napaujiciibHOC COCANHCHUA
IMPOBOJJHUKOB

JlaGoparopHnas pabdora
"TIpoBepka mmpaBmIIa CIOKECHUS

bu6nmoreka IJOK

O6opynoBaHue JIst
J1abopaTOPHEBIX paboT U

48 HaIpsDKEHUH pu https://m.edsoo.ru/f YUEHUYECKHUX OIBITOB
MOCJIEI0BATEIILHOM fOaaa58
COEIMHEHNH JABYX PE3UCTOPOB"
JlaboparopHnas pabora O6opynoBanue IS
"Hpozeplcz HpaII:I/IJIa JUTSL CHITBI Bubmmorexa LIOK na601;};ioprIx ];I)[a60T u
49 TOKA TIPH MapajIeIbHOM https://m.edsoo.u/t YYEHUYECKUX OIBITOB
" fOaadle
COETMHEHHH PE3UCTOPOB
Pewenne 3aa4 Ha npuMeHeHUe Bu6mmoreka [TOK
50 3akoHa OMa 1S pa3iIHdyHOro https://m.edsoo.ru/f
COCTUHEHHSI TIPOBOTHUKOB fOaaf8a
PaGoTta u MOIIHOCTE bu6nunoreka IJOK
51 ANEKTPHUUYECKOTO TOKA. 3aKOH https://m.edsoo.ru/f
Jixoysst-Jlentia fOab124
JlaboparopHnas pabora O6opynoBaHue IS
"Onpzaenzﬂne I1:))2160TI)1 u Brbmorexa LIOK na6ol;}:;opme §a60T u
52 MOIIHOCTH 3JIEKTPHIECKOTO https://m.edsoo.ru/t YYEHHUYECKHUX OIBITOB
Y fOab3e0
TOKa
DJeKTpUYEeCKHe TICTH 1
HOTngI/ITeJII/I BH:KTqueCKOﬁ bubmorexa LIOK
53 sweprui B Gbity. Koporioe https://m.edsoo.ru/f
f0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOMI
aboTe 1Mo Teme
E)BJ'ICKTpI/I‘ieCKI/Ie 3apsIIbl. bubmorexa LIOK
54 https://m.edsoo.ru/f

3apspKeHHBIE TeNa U UX
B3auMoeiicTBuA. I1ocTOSIHHBIH
JNEKTPUIECKUH TOK"

fOabd2c



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
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Kontponbnas pabota o Teme
"DnexTpuuecKue 3apsbl.

bubmuoreka LIOK

55 3apsoKeHHBIE TENa U UX https://m.edsoo.ru/f
B3auMoeicTeud. [10cTOAHHBIN fOabea8
ANEKTPUIECKHI TOK"

56 [locTossHHBIE MarHUTHI, UX O60py,I[OBaHI/If JUTS
B3aUMO/ICHCTBHUE JIeMOHCTpanuit
Ypok-uccienoBanue bubmoreka [JOK

57 "H3y4eHue moJieil MOCTOSHHBIX 1 https://m.edsoo.ru/f
MarHuToB" f0ac3d0
MaruutHoe mosie. MarauTHOe bubmmorexa [IOK O6opynoBanue Ist

58 nosie 3eMJIH U €ro 3HaueHue https://m.edsoo.ru/f = nemoHcTpanmii
JUTS JKM3HU Ha 3emite fOacOba
OmneIT Opcrena. MaruutHoe Bu6morexa LIOK O60py,ZLOBaHI/If: st

0 pmemmems o i assoruy
TOKOM fOacld2
IIpuMeHeHue IeKTPOMArHUTOB O06opynoBanue s
B TexHuke. JlabopaTopHas Bubnunoreka [IOK J1a00PaTOPHBIX pabOT U

60 paborta "M3yueHue nericTBUS 0.5 https://m.edsoo.ru/f YYEHUYECKHUX OIBITOB
MarHMTHOTO TIOJIA Ha fOac74a
MIPOBOJHUK C TOKOM"
DNeKTpoABUTaTENh O6opynoBaHue IS
MOCTOSIHHOT'O TOKA. JIEMOHCTpanuit
Hcnons3zoBanue
3JIEKTpOJBUTaTENEH B bubmmoteka [JOK

61 TEXHUYECKUX yCTPOICTBaxX U Ha https://m.edsoo.ru/f

TpaHcnopre. JlaboparopHas
pabota "KoHCcTpynpoBaHue u
n3y4yeHHue padboThl
DJIEKTPOIBUTATEIIS "

f0ac86¢



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
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https://m.edsoo.ru/ff0ac86c
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62

63

OmneiTel @apanes. 3aKoH
AJIEKTPOMArHUTHOMN MHYKIIHH.
ITpaBuio Jlenua

OnexrporenepaTop. CriocoOs
MOJTyYEHUS SJCKTPUICCKON
SHEPTUu. DIEKTPOCTAHIINY HA
BO300HOBIISIEMBIX NCTOYHHKAX
SHEPTUHU

O6opynoBaHue JUIst
JIEMOHCTpanui

64

IToaroroBka K KOHTPOJIBHOM
pabote mo Teme
"DEeKTpUIECKHE U MAaTHUTHBIC
sIBJIEHUS"

65

KonTponbHas pabora o Teme
"DNeKTpUYECKUE I MATHUTHBIC
SIBJICHHST"

bubmoreka [IOK
https://m.edsoo.ru/f
fOach14

66

67

Pesepsuslii ypok. Pabora c
TeKkcTaMH 110 TeMme "TemmoBele
SBIECHUA"

PesepBHbIii ypok. Pabota ¢
TEKCTaMH TI0 TEME
"TIoCTOSTHHBIN 3IEKTPUUECKUI

n

TOK

bubmuorexa LIOK
https://m.edsoo.ru/f
fOacche

bubmmorexa [IOK
https://m.edsoo.ru/f
fOacdc6

68

PesepBHbIii ypok. Pabota ¢
TEKCTaMH I10 TeMe "MaruuTHbIe
SIBIICHUS"

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
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9 KJIACC

KoauuecTBo yacoB J/1eKTPOHHbBIE Hcnonn3oBanue
Ne Mpakriye Jlata unpoBsIe 00opynoBaHUs LeHTpa
n/n Tewa ypoxa Bcero Konrpoasu CKHe U3yuyeHusi  oOpa3oBaTe/bHbIE CCTECTBEHHOHAYHHOH
ble padoThl H TEXHOJIOTHYeCKoii
paboThI pecypcenl HANpPaBJIeHHOCTeN
«Touka pocra»
1 MexaHudeckoe JBUKEHUE. 1
MarepuanbHas TOYKa
Cucrema oTcuera. Bubnunoreka [IOK
2 OTHOCHUTENBFHOCTh 1 https://m.edsoo.ru/f
MEXaHUYECKOTO JBMKCHUS f0ad474
PaBHOMepHOE NpAMOIUHEITHOE bubmiorexa LIOK
3 BIDKeHHE 1 https://m.edsoo.ru/f
fOad19a
HepaBHomepnoe
4 NPAMOJIMHENHOE IBMXKEHUE. 1
CpenHss 1 MTHOBEHHAS
CKOpPOCTh
[Ipsimonuueitnoe Bub6imoreka [IOK
5 PaBHOYCKOPEHHOE JIBH)KEHHE. 1 https://m.edsoo.ru/f
Yckopenne fO0ad8d4
CkopocTh IpAMOIMHEIHOTO
6 PaBHOYCKOPEHHOTO JIBH>KEHHSI. 1
I'paduk ckopoctn
JlaGopartopHas paboTa O6opynoBaHue Jyist
"Onpenenenue yCKOpeHUs Tea bubnmnoreka [IOK 1abOPaTOPHEIX paboOT U
7 P PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/f =~ ydYeHHYECKHX OIBITOB
JIBUKEHUH 110 HAKJIOHHOM fOadb18
mIocKocTH"
8 CB00OOIHOE MaZICHUE Tell. 1
OmneiTel ["anmunes



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

PaBHOMEpHOE NBMXKEHHE TIO
okpyxHocTu. [lepron u yactora

bu6nmoreka IJOK

9 obpamers, Jieiias i https://m.edsoo.ru/f
i f0ael76
yTII0Basi CKOPOCTH
10 IMenTpocTpeMuUrenbHOE
YCKOpeHHE
[lepsriit 3akoH HproToOHA. bubmoreta LIOK
11 Bekrop cius: https://m.edsoo.ru/f
f0ae612
. bubnuoteka IIOK
12 E:;Eg;;ﬁggi:jﬁ; https://m.edsoo.ru/f
fOae72a
. bu6morexa [JOK
13 Epf;m; S:II;OH Heorona. https://m.edsoo.ru/f
YHCPHOSHIIEL CH f0ae982
Pewienue 3anay Ha npuMeHeHUE bubmorexa LIOK
14 https://m.edsoo.ru/f
3akoHOB HproToHa
fOaeb6e
bubmmorexa [IOK
15 Cwuna ynpyrocta. 3akoH ['yka https://m.edsoo.ru/f
fOaeca2
16 Pemenwne 3agau mo reme «Cuia
YIIPYTOCTH»
JlaGopatophas pabora Bub6imoreka [IOK ObopynoBanue amst
17 «OmnpeneneHne KeCTKOCTH https://m.edsoo.ru/f = maGopaTopHbIX paboT
MIPYKIHBD) fOaee28 YYEHUYECKHUX OIBITOB
bu6nmoreka IJOK
18 Cuna tpeHus https://m.edsoo.ru/f
f0af738
19 Pemenue 3amad mo Teme «Cuiia bub6nmoreka IJOK

TPEHUSD)

https://m.edsoo.ru/f



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

JlaGoparopHnas pabdora

fOafa26
bubmuoreka LIOK

O6opynoBaHue JIst

20 "Onpenenenue K03pPUIUCHTA https://m.edsoo.ru/f = maGopaTopHbIX padoT U
TPEHHS CKOJTbKEHHS" fOaf8be YYCHHUYECKHX OIBITOB
Pemenue 3amad mo teme bub6nmoreka IJOK
21 "3akonsl Herotona. Cuia https://m.edsoo.ru/f
ynpyroctu. Cuna tperus" fOafb8e
Cuna TsDKeCTH M 3aKOH Butmorexa LIOK
22 szeIinHoro Tﬂr(SOTeHm' https://m.edsoo.ru/f
pEHUE CBOOOIHOTO f0afoa4
MaJIeHUs
Ypok-koHbepenmus " [IBmkenne
23 TeJl BOKPYT IPaBUTAIIMOHHOTO
uenrtpa (ConHeuynas cucrema).
lNamaxktukn"
Pemenue 3amad mo Teme "Cuia bu6nunoreka IJOK
24 TSDKECTU M 3aKOH BCEMHPHOTO https://m.edsoo.ru/f
TATOTECHHs" fOaf5f8
ITepBas kocMHuuecKast CKOPOCTb. bubamorexa LIOK
25 HeBecoMocTh 1 meperpysKi https://m.edsoo.ru/f
foaf33c
PaBHOBecue MaTepuanbHOW
TOYKH. AOCOIIOTHO TBEPIOL Bub6imoreka [IOK
26 Teno. PaBHoBecue TBEPIOTO https://m.edsoo.ru/f
Tela ¢ 3aKPEIIEHHON 0ChI0 fOafe36
BpalleHHs
27 MowmenT cuibl. LleHTp TsxecTu
Pemenue 3amad mo teme bu6nmoreka IJOK
28 "MowmeHT cuibl. LlenTp https://m.edsoo.ru/f
TsDKECTH" fOb02b4
29 [ToaroroBka K KOHTPOJIBHON bubanoreka LIOK



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4

pabote o Teme "MexaHn4eckoe
nBmkenue. Bzaumonenicraue

n

TCII

KontponbsHas pabora mo Teme

https://m.edsoo.ru/f
fOb0408

bu6nmoreka IJOK

30 "MexaHn4YeCcKOe IBMKCHHE. https://m.edsoo.ru/f
BzaumopeiictBue Ten" fOb06ec
Nmnynsc tena. UMnynasc cunsl. Butmorexa LIOK
31 if?;;zz);ngxg;?snynbca. https://m.edsoo.ru/f
B3aNMOZcHCTBHE f0b07fa
Pemenue 3anau o teme "3akoH bubmoreta LIOK
32 " https://m.edsoo.ru/f
COXPaHEHHUS UMITYJIbCa f0b096C
VYpoxk-koHpepeHus
33 "PeakTHBHOE IBIKEHHE B
MIpUPOJIE U TEXHUKE"
Mexanuueckast paborta u bubamorexa LIOK
34 https://m.edsoo.ru/f
MOTHHOETE fob0ag4
Pabota cuitbl TSHKECTH, CHITBI bubmoreica LIOK
35 ’ https://m.edsoo.ru/f
YIOPYTOCTH U CHJIIBI TPEHUS £0b0db8
JlaGopatophas pabora ObopynoBanue amst
«Onpeznenenne paboOTHI CHIIBI nabopaTopHBIX PaboT U
36 TPEHHS TIPH PABHOMEPHOM YYEHUYECKHX OIIBITOB
JBIDKEHUH Tella 110
TOPH30HTAJIBHOM MOBEPXHOCTH
37 CBs13b DHEPTUM U paboTHI.
[lorennmanbHas 3HEPTHs
38 Kunernueckas sneprus. Bu6mmoreka [IOK

TeopeMa 0 KUHETHYECKOU

https://m.edsoo.ru/f



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

SHEPTUHN

3aKoH COXpaHCHUS SHEPTHU B

fOb0c32

39
MEXaHUKe
JlaGoparopHnas pabdora bubnmnoreka [IOK O6opynoBaHue JyIst
40 «M3ydenue 3aK0Ha COXPAHEHHS https://m.edsoo.ru/f = maGoparopHsIx paboT U
SHEPTUN fObl2fe YUYCHHYECKHUX OIBITOB
bubmuoreka LIOK O6opynoBaHue JIst
41 KonebareisHoe ABIDKEHHE H https://m.edsoo.ru/f = maGoparopHsIx paboT u
ero XapaKTePUCTHKH
fOb1858 YYCHUYECKHX OIBITOB
3aryxaromue KoneOanusl. bubmmorexa [IOK
42 BeIHyXIeHHBIC KOJICOaHMSI. https://m.edsoo.ru/f
Pe3onanc fOb20f0
43 MaTeMaTHqueCKm”I u
NPYXUHHBIA MassTHUKA
y3pOK-I/ICCHeI[0BaHI/Ie BuGmorexa LIOK
44 ;:oi?g:g;?;;zf:siin https://m.edsoo.ru/f
fOb197a
NPYXHHBI K MacChl TPy3a»
45 IIpeBpamienue 3uepruu npu
MEXaHUYECKHX KOJICOaHHSX
JlaGopatophas pabora BuGmorexa LIOK ObopynoBanue amst
46 «Omnpenenenue ‘IaC”fOTLI u https://m.edsoo.ru/f 71a00paTOPHBIX padoT
neproia KoeOaHui fOblaec YYCHHUYECKHX OIBITOB
NPYXKHHHOTO MasITHUKa»
JlaGopatophas pabora ObopynoBanue amst
«IIpoBepka HE3aBUCUMOCTH bubanorexa LIOK nabopaTopHBIX paboT U
47 neproJia KoiebaHui rpysa, https://m.edsoo.ru/f =~ ydYeHHYECKHX OIBITOB
MOJIBEIIEHHOI0 K HUTH, OT fOb197a
MAacchl rpy3a»
48 MexaHNYeCKHE BOJIHEL. bub6nmoreka IJOK

CBoOHICTBa MEXaHUYECKUX BOJIH.

https://m.edsoo.ru/f



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

HpOHOJ’IBHLIC U MONCPCYHBIC
BOJIHBI

fob21fe

49

50

VYpok-koHpepeHIus
"MexaHUYeCKIe BOJHEI B
TBEpAOM Tene. CelicMuyeckue
BOJTHBI"

3ByK. PactipocTpanenue u
OTpa)KCHUE 3BYKa

O6opynoBanue JIs
J1abopaTOPHEBIX paboT U
YUCHHUYECCKUX ONBITOB

51

Ypoxk-ucciie1oBaHue
"HabmroieHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT 4YacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHYECKUH pe30HaHC

53

VYpoxk-koHpepeHus
"YapTpa3Byk u HH(Pa3BYK B
MIPUPOJIE U TEXHUKE"

bubmuorexa LIOK
https://m.edsoo.ru/f
f0b23ca

54

IToaroroBka K KOHTPOJIBHOU
pabote 1o Teme "3aKOHEI
coxpaHeHus. MexaHuueckue
K0J1e0aHus U BOJHBI"

bubmmorexa [IOK
https://m.edsoo.ru/f
fOb25f0

55

KonTponbHas pabota o Teme
"3aKOHBI COXpaHEHMUS.
Mexanunueckue KoneOaHus 1
BOJIHBI"

56

DIEeKTPOMArHUTHOE TIOJIE.
DNeKTpOMarHUTHBIE BOJTHBI

bu6nmoreka IJOK
https://m.edsoo.ru/f
fOb2abe

O6opynoBaHue st
nabopaTopHBIX padoT 1
YYEHUUYECKHX OIBITOB

57

58

CBo¥iCTBa 37€KTPOMArHUTHBIX
BOJIH

Ypok-koHbpepenmus "llkana

butmmoreka [IOK



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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SJEKTPOMATHUTHBIX BOJIH.
Hcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJIs1
COTOBOM CBSI3H"

https://m.edsoo.ru/f
fOb2fe6

Ypok-uccnenopanue "Uzyuenue
CBOMCTB AIIEKTPOMAarHUTHBIX

bub6nmoreka IJOK

59 https://m.edsoo.ru/f
BOJIH C IIOMOIIBI MOOMIILHOTO fOb2che
Tenedona"
Pemenue 3amau Ha onpeaeneHue
60 YaCTOTHI U JUIMHBI
3JIEKTPOMATHUTHOW BOJIHBI
DNeKTpOMarHuTHas Mpupoaa Bubnunoreka [IOK
61 cBera. CKOPOCTb CBETa. https://m.edsoo.ru/f
BoiHOBBIE CBOICTBA CBETA f0b31d0
Hcrounuku cBera. BuGmorexa LOK O6opynoBaHue IS
62 [psmMonuHeliHoe https://m.edsoo.ru/f J1Ta00PaTOPHBIX pabOT U
pacnpocTpaHeHUE CBETA. f0b3658 YUECHUYECKHX OMBITOB
3atmenus Conaia u JIyHb -
3aK0oH OTpaKCHHS CBETA. Butmorexa LIOK O6opynoBaHue Jyist
63 3epkana. Pemenue 3agau Ha https://m.edsoo.ru/f J1a00PaTOPHBIX pabOT U
MPUMEHEHHUE 3aKOHA OTPAKEHHUS f0b3 éc 4 : : YUECHUYECKHX OIBITOB
cBeTa -
IIpenomienue cBeta. 3aK0oH bubmmorexa [IOK
64 pe oriTe csera ' https://m.edsoo.ru/f
IIPCIOMIICHHUS CBECT.
p fOb3aea
[TommHOE BHYTpEHHEE OTpaKECHHE Butmorexa LIOK
65 cBeTa. Vcronn30BaHue ITOJIHOTO https://m.edsoo.ru/f
BHYTPEHHETO OTPAKCHHUS B f0b3c5e
OIITHYECKUX CBETOBOJAX
66 JlaboparopHas pabora O6opynoBaHue s

"HccnenoBanne 3aBUCUMOCTHA

J1a00PaTOPHBIX pabOT U



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
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yrjia mpejIoMJICHUA CBETOBOT'O
Jiy4da OT yrJjia maJicCHUA Ha

nn

TpaHuIe "BO3AYX-CTEKIIO
Ypok-koHbepeHITHI
"Hcnonab30BaHKUE MMOJIHOTO

YUYCHHUYCCKHUX OIBITOB

67 BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHASI
CBSI3B"
TyEsnL. OmTIecKas ciia Bubnunoreka [IOK O6opynoBaHue s
68 https://m.edsoo.ru/f =~ maGopaTopHbIX paboT U
JIMH3BI
fOb3f2c YYCHHUYECKHX OIBITOB
. Bubnunoreka [IOK O6opynoBaHue JIs
[Toctpoenne n3o0pakeHuii B ]
69 https://m.edsoo.ru/f =~ maGopaTopHbIX paboT U
JIMH3aX
fOb444a YYCHUYECKHX OIBITOB
e
11 JICHH HOT JI TOPHBIX T U
70 best Y . https://m.edsoo.ru/f patop p
PacCTOSHUS ¥ ONTHYECKON CHIIBI YYCHUYECKHX OIIBITOB
5 " f0b4206
cobuparoneit JTMH3LI
Ypok-koHpepeHIus Bubnunoreka [IOK
71 "OnTryecKue TNH30BhIE https://m.edsoo.ru/f
pubops" fOcOa7e
I'na3 xax o ecKasl cucteMa bubanorexa LIOK
JI IITHY s CUCTEMaA.
72 Joere https://m.edsoo.ru/f
P f0b4684
73 VYpoxk-koHpeperuus "edexTsr
3penus. Kak coxpanuts 3peHue"
P
Caznomegne 66]113“})0 C]ZGT; B BuGmiorexa LOK
IICKTP. VUIIBIThI r1bOTOHA.
74 CHO)KE S https://m.edsoo.ru/f
Tp fOcOf4c
uBeToB. Jlucnepcus cpeta
75 Jlaboparophas pabdora "OnbITE Bubimoreka [TOK Ob6opynoBanue st



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

0 Pa3JIOKEHUIO OEJI0ro CBeTa B
CIIEKTp U BOCIIPHUSTHIO LIBETA
MIPEIMETOB IIPU UX HAOJIIOACHUN
4epe3 1BETOBbIC (QUIBTPHI"

https://m.edsoo.ru/f
fOcOe2a

71a00PaTOPHBIX padOT U
YYCHUYECKHUX OIBITOB

Ypok-npaktukyM "BonHOoBEIE

76 CBOWCTBa CBETA: TUCIIEPCHS,
uHTepeperuns u audpaxuus”
bub6nmoreka IJOK
7 l?fal’;];lapegep(boma " https://m.edsoo.ru/f
pHas MOJENb aTOMa f0c12a8
78 [Toctynatel bopa. Moaens
aroma bopa
Hcnyckanue u noriaomeHne Bu6mmoreka [TOK
79 cBeta aroMoM. KBaHTEI. https://m.edsoo.ru/f
JIuHe#vaTeie CIIEKTPhI fOcl44c
80 Vpok-npakTukym "Ha?moz[eHHe ];ES:;I/?;ZI;ZEO?EH
CIIEKTPOB UCITYyCKAHUS f0c1550
bubmmorexa [IOK
81 PannoakTUBHOCTH M €€ BUIBI https://m.edsoo.ru/f
f0c1672
Bubnunoreka [IOK O6opynoBaHue Jyist
82 CTpOCHIE ATOMHOIO SAPa. https://m.edsoo.ru/f =~ maGopaTopHbIX paboT U
Hyxiionnas moaenb
fOc18ac YYCHHUYECKHX OIBITOB
PagnoakTBHBIEC IpEBpaILICHUS. bubamorexa LIOK
83 M30TOMEL https://m.edsoo.ru/f
fOclald
Pewrenue 3anau no teme: bubnmnoreka [IOK
84 "PaoaKkTHBHbIC https://m.edsoo.ru/f
npeBpaeHus” fOclb4a
85 [lepuox nonypacnana



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
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https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a

VYpok-koHpepeHus

bubmuoreka LIOK

86 "PagroaKkTUBHBIC H3TyYCHUS B https://m.edsoo.ru/f
MpUPOie, MEUIINHE, TeXHUKE" f0c2126
SnepHble peakiuu. 3aKOHbI bubmoreka [JOK
87 COXPaHECHUS 3apsJOBOTO https://m.edsoo.ru/f
MacCOBOTO YHCET fOc1c58
DOHeprus CBs3U aTOMHBIX SeEp. bubmoreta LIOK
88 Cost3b MACCE! 11 SHEpHHH https://m.edsoo.ru/f
fOcld7a
89 Pewenune 3anay no teme
"AnepHbie peakuun”
Peakmuu cuHTe3a U NEIICHHS bu6nunoreka IJOK
90 saep. ICTOYHHMKH SHEPTHH https://m.edsoo.ru/f
ConHua u 3BE31 fOc1e88
Ypok-koHbepenuus "SAnepHas
91 sHepreTuka. [eiicTBus
PaJIMOAKTUBHBIX M3JIyYCHUH Ha
JKUBBIEC OpraHU3MBbI"
[ToaroroBka Kk KOHTPOJIBHOMI
pabote mo Teme Bub6imoreka [IOK
92 "JJIeKTpOMarHMUTHOE TOJIe. https://m.edsoo.ru/f
ONEKTPOMarHUTHBIE BOJIHBI. fOc223e
KBanToBsie siBneHus"
KonTponbHas pabota o Teme
93 "DNIEeKTpOMarHuTHOE MOJIE.
DNEeKTpOMarHUTHBIE BOJHBIL.
KBanToBsie sBieHUs"
[ToBTOpenue, 0600mEeHNE. bu6nmoreka IJOK
94 JlaGopatopHsie paboTHI 110 https://m.edsoo.ru/f
Kypcy "B3aumoneiictue ten" fOc245a
95 [ToBTOpeHue, 0600IICHNE. Bubaunoreka [IOK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
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Pemenue pacueTHbIX U
KaueCTBCHHBIX 33]1a4 M0 TeMe
"TermoBsIe TIporecch”

[ToBTOpeHne, 0600IMICHNE.

https://m.edsoo.ru/f
f0c2572

Pemenue pacueTHbIX U bubmmorexa LIOK
% Ka4eCTBEHHBIX 3a/1a4 10 TEME ! https://m.edsoo.ru/f
" f0c2a22
"KIIJl TermnoBbIxX ABUTaTEnei"
IToBTOpEHHME, 0000IIECHHE.
PCHICHII)/IG pa;quHI)IIIj( u bubamoreta LIOK
o Ka4eCTBEHHBIX 3a/1a4 110 TEME ! hitps://m.edsco.ru/t
f0c2b30
"KIIJ snexTpoycTaHOBOK"
[TorTOpeHue, 0600IICHNE. bubmuorexa LIOK
98 JlaGopaTopHbie pabOTHI IO 1 1 https://m.edsoo.ru/f
Kypcy "CBeToBbIC SBICHHS" fOc2c52
IToBTOpEHME, 00OOIICHHE.
Pa60T211) c TeK,CTaMI/IHll'IO TeMe bubmiorexa LIOK
99 "3aKOHbI COXpAHEHTA B 1 https://m.edsoo.ru/f
MexaHHKe" f0c2déa
[ToBTOpenue, 0600mEeHNE. bubmuorexa LIOK
100 Pabora ¢ TeKCTaMU 110 TEME 1 https://m.edsoo.ru/f
"Konedanust 1 BOIHBI" f0c2e82
[ToBTOpenwue, o6o0IICHNE. bubmoteka [IOK
101 Pabota ¢ TekcTamu 110 TeEMe 1 https://m.edsoo.ru/f
"CBeToBbBIC SBIICHUS" f0c3044
[ToBTOpenwue, o6o0IICHNE.
102 Pabora ¢ TekcTaMu 1o TeMe 1
"KpanToBas u siepHast puzuka"
OBIIEE KOJIMYECTBO HACOB I10 102 97

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 7 knacc/ [epoeimkun A.B., O611eCcTBO ¢ OTpaHUYEHHOM

OTBCTCTBCHHOCTBIO «I/IBI[aTeHBCTBO «OK3aMeH»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






