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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOM 00pa30BaTEIbHOM MPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYyYaroUuXcsi M OpraHU3alfi0 U3y4YeHUS
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOXXKHOCTH y4eOHOTO mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Yy4YEeHUS TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUSI IMPEIMETHOrO COJACpP)KaHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa C MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEAOCTaBIsICT Hauboliee SCHBIC
00Opa3Ipl MPUMEHEHHs] HAYYHOTO METOZa MO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHON TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIAJICHUE
CIIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e HHTEPINPETHPOBATH  JIAHHBIE W HCIOJB30BaTh  HAyYHbIC
JI0Ka3aTeNbCTBA JUIsl TOTyYSHHS BHIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoit ®Denepauuu, pealn3yrOMIMX
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON pelICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOCHHMSI MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBACHITH (DU3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HWKHU, aHAIA3 H
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha uzydenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemelii B mporpaMMe no (u3MKe MepedyeHb JabopaToOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeJIaeT BEIOOP MPOBEICHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [TorpentHocts n3mepennil. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTecTBeHHOHayuyHBIH METOJ| MO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NIeCKUX SIBJICHHUN C TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.

2. HM3MepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OrmpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllle BhICOTA
yCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepsl. OmbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3aumonelicTBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAINIMYECKNX) TeJl. B3aMMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHEpUMH. 3aKOH WHEpUuU. B3aumojnelicTBue Tea Kak IPUYHHA
U3MEHEHUSI CKOPOCTM JBMXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS U CHIIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CHWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKoro JBUKEHHUs Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)XeHue CUJI, HaIlPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBXKEHHUS Opycka WM IIapuKa IO
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyImIHONW 000youku 3emiu. OmbiT Toppuuennu. M3mepenue atMmochepHOTO
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya gaBneHUs )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst CoCcy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BHITECCHEHHOW KUIKOCTH.
8. YcloOBHE IUIaBaHUsI TEJI: TIFIABAHUE WJIH MTOTPY>KEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopnvie pabomel u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAIKUBAIOLICH  CHUJIbI, JCHUCTBYIOIIEH HAa  TEJoO,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B KUJIKOCTh
YaCcTH Te€Ja U OT IUNIOTHOCTHU KUIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIHs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KI1JI mpocteix Mexanu3zmoB. [IpocTbie MexaHU3MbI B OBITY U
TEXHUKE.

Mexanudeckass »Heprus. KuHeTnueckas M NOTEHUUAJIbHAs HHEPTUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThI CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHON IOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU  CTPOCHMS
BemecTsa. Macca M pa3sMmepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, )KHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
TeIUIoNepeaya U coBeplieHre padoThl. Buasl Terionepenadyn: TemIONpOBOIHOCTb,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT aTMOC(HEpPHOro
JTaBJICHHUS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Tpununer pabotel TermoBeix apurareneir KIIJ[ TemmoBoro asurarens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

JHemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctosiHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnpITH IO OOHAPYKEHUIO TEUCTBUSI CHIT MOJIEKYJIIPHOTO TPUTSHKCHHUS.
OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpITel MO HAOTIOJEHUIO TEIJIOBOIO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenre AaBieHUs BO3yXa B OaJUIOHE IIITPULIA.

OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH JAaBJICHUS BO3JyXa OT €ro
00BbEMa U HarpEeBaHUS WM OXJIAXKICHUS.

[TpoBepka runoressl TMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTypsbl.

HabOmtonenue u3MeHEHUss BHYTPEHHEH »JHEpruM Tejla B pe3yJibTare
TEIIonepeaul U padoThl BHEITHUX CHJL.

HccnenoBanue sBIEHHS TEIUIOOOMEHAa MPU CMEIIMBAHUM XOJIOAHOW U
ropst4er BOJIBL.

Onpenenenue  KOJWMYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJAOM  IIpU
TEMJI000MEHE C HATPEThIM METATTMYECKUM HUITUHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne nporecca UCIIapeEHNs.

OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Omnpenenenue yIeapHOM TEIUIOTHI IIJIaBJICHUS JIb/A.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopelicTBue
3apspKeHHbIX  Ten. 3akoH KynoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBHUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUUecKOoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3aps/l.
Crpoenue aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAaHUS AJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B )KHJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y ICIBHOE COMPOTHUBJICHUE BellecTBA. 3akoH Oma
JJ1s1 ydacTka 1enu. [locinegoBarenbHoe U MapajuiesIbHOE COSTMHEHNE MPOBOIHUKOB.

PaGota u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH JDxoymns—JIeHna.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noie. MaruuTHoe mosie 3eMJIM M €ro 3HauyeHHWe I KU3HU Ha 3emie. OnbIT
Opcreaa. MarHuTHOE MOJIE AIEKTPUUECKOTO TOKa. [[puMeHeHne 31eKTpOMariuToB
B TEXHHUKE. J[eCTBME MArHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
MOCTOAHHOTO TOKa. McCrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajes. SBieHrE dIEKTpOMarHuTHON MHAyKIMU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. Cnoco0bl IOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMY Ha BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEeKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOTHUKH Y TUAJIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
M CcTOYHHUKHM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. ['a30BbIN pasps.
. U3mepenune cuiibl TOKa aMIIePMETPOM.
. U3Mmepenne 351eKTpuuecKkoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzanmoencTBue moCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MonenrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaATOp MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHue CUIIbI TOKA.

N3mepenune 1 peryJupoBaHue HaNpsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUSI TPOBOJAHUKA OT €ro [JIMHBI, IUIOMAAU MONEPEYHOTO
CEUYEHUs U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIEr0 Yepe3 Pe3ucTop.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BbETUHEHUU
U pa3/elICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITEl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBHS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPaBJIEHUS TOKA B KATYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydeHue paboTsl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJl anmekTpoaBUraTesIbHOW yCTaHOBKH.

21. OnbITEL 1O  MCCIEAOBAHUIO SIBJICHUSA SJEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMUYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsIMOIIMHENHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JBMkeHue. CpellHsisl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEWHOEe BrkeHue. CBoOoaHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKPY>KHOCTH. Ilepuon m yvacrora oOpaieHus.
JIuneinHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IIepseiit 3ak0H Hprorona. Bropoy 3axkoH Herorona. Tperuii 3akon HeroToHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEITIEHHON OCBIO BpameHus. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynec tena. Mi3menenue mmmyiibca. UMmynibc CUiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTHBHOE ABUKEHHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHust. CBsA3b HEpruu U padoThl. [loTeHIIMaIbHAS SHEPTUS Tela, OAHATOTO Haj
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHeprus ckarou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaGnrogeHue MexaHMuecKOro JBUXKEHHUS Tela OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.
2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJTMHEWMHOTO JIBUKEHHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenune nBmxeHus Tea Mo OKPYKHOCTH.



9.

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

Habmronenne MexaHn4ecKux sBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa (PU3MKU.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETo
CHJTBI.

HaOmnroneHue paBeHCTBa CUII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npu yCKOPEHHOM JBUYKCHUU.

[lepenaua umMitynbca Mpy B3aMMOACHCTBUH TEIL.

[IpeoOpa3oBanus HEPTUU MPH B3aUMOACHCTBUU TE.

CoxpaHeHMe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHe UMITYJIbCa TTPH a0COTIOTHO YIPYTOM B3aUMOJACHCTBUU.
Habmoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPTHH NPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
TPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa JJIsl pa3roHa U JaJbHEHIEro paBHOMEPHOIO
JBUKEHMSI IIApUKa WU TEJIEKKH.

Omnpenenenue cpeHeld CKOPOCTH CKOJIBXKEHHUS OpycKa WU JBHKCHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MpPU PAaBHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOU INTIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka TruUIMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE TPOMEXKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanve 3aBUCUMOCTH  CWJIBI TPEHHUS CKOJBXEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue kordGuIeHTa TPEHUST CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padoThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TEJa 10
TOPU30HTAJIbHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYTOCTH TpU  THOABEME TIpy3a C
MCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yuyeHune 3aK0HA COXpaHEHHs SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.



KonebatenbHoe aBmkenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJI€OaHMil: Iepro,
4acToTa, aMIUINTy1a. MaTeMaTnyecKui U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHneole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
MONIEPEYHbIe BOJHBI. JI[MMHA BOJMHBI W CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaGOmronenue koneOGaHuil Tel MOJ JACHUCTBUEM CHUIIbI TSXKECTH U CHIIbI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M Tepuojia KojieOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpepneneHuie 4acTOThl M IEPHOJA KOJIeOaHUH MPYKUHHOTO MAATHHKA.

3. HccnenoBanue 3aBUCUMOCTU TIepHO/ia KOIeOaHM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJIeOaHUN MPYKMHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb  Mepuoja  KoJeOaHwuit
MPY>KMHHOTO MasiTHUKA OT MAacChl IPy3a U )KECTKOCTU MPYKUHBI.

7. U3mepeHue yckopeHus CBOOOIHOTO NaJeHUSI.

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTPOMArHuTHbIX BOJH. [llkana »iekTpoMarHWTHBIX BOJH. Vcmolsib30BaHHe
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onvimol.
1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbIE IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  I[IpsiMonmHEerHOE
pactipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonmHoe BHyTpeHHee
OTpaxkeHHE cBeTa. VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xopa nyded B inH3e. OnTudeckas cucrema (poToarmapara, MUKpOCKOIIa
u Teneckomna. ['na3 kak ontuueckasl cucrema. bam3opyKkocTh U JadabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Ucniepcus cBeTa.

Jemoncmpayuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toyuenune n300pakeHui B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop tydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxenp riaa3a.

11. PaznoxxeHue 6e0ro cBeTa B CIEKTP.

12. [Tonyuyenue 6em0T0 CBETA IPH CIOKEHHUH CBETAa PAa3HBIX I[BETOB.

Jlabopamopnvie pabomel u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXEHHUSI CBETOBOIO Jydya OT yria
naJIeHuUs.
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2. W3ydenne xapakTepuCTHK M300pakeHHUs MIpeIMeTa B TNIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yIJla MPEIOMIIEHHUS] CBETOBOTO Jiyya OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. ITlomyueHnue n300pa’keHHM C TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Omnpenenenre GOKYCHOTO PAaCcCTOSIHUSI M ONTHYECKON CHIIBI COOMparomiei
JIVH3BIL.

6. OIBITHI O PA3JIOKEHUIO OEJIOTr0 CBETA B CIIEKTP.

7. ONBITBI MO BOCTPHUSTHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUU uepe3
LBETOBbIE (DUIIBTPBI.



Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pesepdopaa u minanerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u nornoueHre ceera aroMoM. KBaHThI. JInHEeHYaThie CIEKTPBI.

PanunoaktuBHOCTh. Anbda, OeTa- u ramma-usnydeHus. CTpoeHHME aTOMHOTO
anpa. HykionHas wmopens atomHoro snpa. HW3ortonsl. PaanoakTrBHBIE
npeBpaienus. [lepron nomxypacmnana aTOMHBIX SEP.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sanep. CBsA3p Macchl M dHEpruM. Peaknuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

SAnepnas sHeprervka. J[eWCTBUS paguOAKTUBHBIX HW3JIyYEHUH HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTp Bogopo/a.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimel.

1. HaOnrogeHue CIIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3JIyUYEHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE SHEPIMU YACTHUIIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOIIUN MOIYJIb TIPEAHA3HAYEH JJIsI CUCTEMATU3alUN
1 00001IeHUS TPEIMETHOTO COJIEP KaHUS U OTBITA JIEATEIIbHOCTH, TPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TakyKe JJIsi MOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY 10 (pu3uke ajig 0OydaroImmxcsi, BRIOPaBIIMX 3TOT
y4eOHBII IpeIMeT.

[Ipy U3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JEeATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBACTCS JOCTUKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GopMHUpYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHUE
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HAHUs, penaTh 3ajJadyd, B TOM UHCIIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AEATEIbHOCTHBIN XapaKTep IaHHOTO pa3jielia peaausyercs 3a
C4ET TOTO, YTO OOYJAIOIINECS BHITIONHSIOT 3aJaHNs, B KOTOPBIX UM TpeiaracTcs:



HAa OCHOBE TIOJNIyYEHHBIX 3HAHUU pacrno3HaBaTh M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPY>KAIOIIEH NMPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEIOBAHMS (DU3HUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYUYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh HAy4yHblE€ OCHOBBI HamOOJee Ba)XXKHBIX JOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyatomerocs OyayT cOpMUPOBaHBI CIIEIYIONIUE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKOU
(bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>KJIEHUH OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BaXHOCTU MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JIE€ATEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS M  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHHE IIEHHOCTH O€30MacHOro o00paza >KU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi O€30IaCHOrO TOBEIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPHUUYECKHUM U TEIUIOBBIM 00OPYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- chopMupOBaHHOCTH HABBIKA pedIeKCHUU, PU3HAHUE CBOETO MpaBa Ha OLTHOKY
Y TAKOI'0 %€ NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YacTHE B PEIIEHUU NPaKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIIMX B TOM YHCIIe U GU3NYECKUX 3HAHU;



e - MHTEPEC K MPAKTUIECKOMY U3yUCHHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUS 3aaad B
obylacTh OKpy’Kalollel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIECH CPEJIbI;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJIOBHMSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (DU3UYECKON HAIMPABICHHOCTH, OTKPHITOCTh OIBITY W 3HAHUSIM
IPYTHX;

e - TIOBBIICHME YPOBHA CBOEH KOMIIETCHTHOCTH YE€pe3 IPAKTUUECKYIO
JIEATEIILHOCTR;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISBIIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHUH C Y4YETOM BIIMSHMS Ha OKpPYXaroLlyK Ccpexdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MPOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHbIC YUEOHbIC TCUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble JJornueckue aAeicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTAaHABIWBATH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEYHS B PaCCMaTPUBACMBIX (paKTax,
JTaHHBIX W HAOJIIOICHUSAX, OTHOCSAIIMXCS K (DU3HUUSCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBCHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIIECCOB, JICJIATh BBIBOJIBI C HCIIOJL30BAaHUEM JICTyKTHUBHBIX
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEJILHO BEIOMPATh CIIOCO0 pelIeHus yaeOHoH pu3rdeckoi 3a1adu
(cpaBHEHHE HECKOJIbKMX BapHMaHTOB pCIICHHS, BBIOOpP Hambolee
HOJIXOJISIICTO ¢ YY4ETOM CAMOCTOSTEIILHO BbIICJICHHBIX KPUTCPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIee pa3BUTHE  (UUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHQOpMAIMM W WUTFOCTPHPOBATh pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, ThuarpaMmMmaMu, HTHOU rpauKoi M 1X KOMOMHAIIHSIMHU.

KoMMyHHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

B XO7Ie OOCYXIEeHUs y4yeOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 0OCYKIaeMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
O1aroxeIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXKICHHUS C CYXACHUSAMHU JPYTUX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3HIIHI;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



myOJIMYHO TPEICTABIATh PE3yIbTAaThl BBIIOIHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboThI ITPU PELIEHNN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no e€ JOCTIKEHHUIO: paclpefeisaTh PO, OOCYyXIaTh IpPOLECChl HU
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU IEHCTBUS C JPYTMMH YWICHAMU
KOMaH/1bl;

OLICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(POPMYTHMPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIUsX, TPEOYIOIUX
TUTSL petiieHust GU3NIECKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJbHOE, TPHUHATHE PEIICHHS B TPYIIE, NMPUHATHE PEIICHUN
rpynmnoi);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7a4u WIn
IUTaHAa HMCCIIEJOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh TIPeIjiaracMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEAOCTUKEHUS) Pe3yibTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(¢u3MYEeCKOro MCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTH ce€0s1 HA MECTO APYTOro YejIoBeKa B X0/I€ CIopa WM JUCKYCCHH Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHUH (U3NIECKUX 3a/1a4 Uiu
B YTBEPXKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IHNPEAMETHBIE PE3YJIbTATBI



K xonIy 00ydeHus B 7 Kjacce nMpeaMeETHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHUS BeIlecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEWHOE), TPACKTOPHUS, pPABHOJEUCTBYIOIIAS
cwia,  gedopmanus  (ymopyras, — IUIaCTUYECKasl),  HEBECOMOCTH,
COOOIIAIOTNECS COCY/IBI;

paznuuath sBiaeHus (AuQQy3us, TEMI0BOE ABUKEHHE YacCTHIl BEUIECTBA,
pPaBHOMEPHOE  JIB)KCHUE, HEPAaBHOMEPHOE  JBWKEHHE, HWHEpLHS,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(PEpHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALLECHUS MEXaHUYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UUYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMUYHBIMU CKOPOCTSAMHM B >KMBOW M HEXUBOU
IPUPOAE, ACUCTBUE CHIBI TPEHUS B NPUPOAE U TEXHUKE, BIIUSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJe 4YeJ0BEeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33aJauy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
¢uznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSXKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOTO TeNa, )KUJIKOCTH, Ta3a), BRITATIKUBAIOIIAS
CWJIa, MEXaHW4yeckas padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
MOTEHUHUAJIbHASL JHEPTUs), MNpPU ONUCAHUMU TMPABWIBHO TPAKTOBATh
(bu3NYECKUI CMBICI UCTIONb3YEMbIX BEJIMUMH, UX 0003HAYEHUS U €TUHULIbI
(GU3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMHM BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOKEHHs CUJI (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0J0ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYeCKOU



SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, IPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIU3a
YCIJIOBUS 33Ja4yl 3aIMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3UYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INyaTh U UHTEPIPETUPOBATH IMOTYYEHHBIH
pe3yabpTaT, HaXOAUTh OLIMOKH B XOJAE OIbITa, JEJIaTh BBIBOABI MO €ro
pe3yibTaTam;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB TeN: (POPMYTUPOBATH IPOBEPSIEMBIE MIPEATION0KECHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
00bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOMN BEIMUUHBI OT
JIpYroi C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO JABMKYILETOCs TENa OT BpEMEHU JIBU)KEHUS TENA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS NMPY’KUHBI, BBITAJIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Teja U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUMU paBHOBECHUS pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaThb YCTaHOBKY U
BBIMOJIHATh W3MEPEHUs, CJIenysl MPEeaoKEHHOMY IJIaHy, (UKCHUPOBATH
pe3yNbTaThl MOJTYYEHHONM 3aBUCHUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIlT W TpauKOB, JENaTh BBIBOJLI MO pPE3yIbTaTam
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJla, CHUJIa TPEHUS CKOJIBKEHUS, IaBIICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEITMYUHBL

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUI U HEOOXOUMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOM
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUsI 310POBbs U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIeH cpeie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CPaBHEHUSI PA3IUYHBIX HCTOYHUKOB BBIJEISATH
uHGOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JIUTEPATYPY HUUIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYyPChI
cetu VHTepHer, BiameTb MNpuUEMaMHM KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yucIie myOJIuyHO AeNaTh KpaTKUe COOOIICHUS O pe3yJIbTaTax MPOCKTOB UITU
y4eOHBIX WCCIEAOBAHHM, TTPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yUYCHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHWH PpaCIpEACITh
00s13aHHOCTH B TPyMINE B COOTBETCTBUU C TMOCTABJICHHBIMHU 3aja4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHSA: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amMop(HBIC Tela, HACBHIIICHHBIH W HEHACBHIIICHHBIM TMap, BIAXXHOCTD
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pPACIIMPEHUE U CKaTHhe, TeIulonepeaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJI€HHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
ANEKTPHU3ALUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUWA B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B NPHUPOJE,
KpUCTaulbl B Ipupoie, usiydyeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Aperd NoarCOB, POJIb MATHUTHOTO MOJIS J1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NPU 3TOM [EPEBOAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHY10, BBIACIATh CYILIECTBEHHbIE CBOMCTBa (IIPU3HAKU) (PUIMUYECKUX
SIBIICHU;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCTIOIB3YS
¢duznyeckue BeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAs TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHasl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JACHCTBUS TEIMIOBOU



MAalIHbI, OTHOCUTENbHAS BIIAYKHOCTh BO3/1yXa, JJIEKTPUUYECKUN 3apsi, cuila
TOKA, DJEKTPUYECKOE HAIpPSIKEHHWE, COIPOTUBJIEHHE IPOBOIHUKA,
yAETHHOE COMPOTUBIICHUE BEIIECTBA, pa00Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHUU TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICIT
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (PU3UUECKUX BEITUYHH,
HaXOAUTh (POPMYJIBI, CBSI3BIBAIOIIUE NAaHHYIO (U3NYECKYIO BEIUYUHY C
JIPYTMMH BEJIMYMHAMH, CTPOUTh TpadUKH HU3YYEHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOM TEOpUHU
CTpPOEHHs BEIECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa i1l yyacTKa LEenu, 3aKOH
Jlxxoyns—JIeHna, 3aKOH COXpaHEHUS SHEPTUH, ITPH 3TOM J1aBaTh CJIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3allUChIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHTyallud MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHUE U3 1—2 JOTMYECKUX
1IaroB ¢ omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHHMH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3YS 3aKOHBI H
dbopmyIibl, CBA3BIBAIONINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JMAHHBIX [JIS  peIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOLIU
(Gu3NYECKUX METO/OB, MCIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpsAJKa
MPOBEICHUSI UCCIIEOBAHUS, 1€TIaTh BHIBOJbL;

IPOBOJUTH OMbBITHI 1O HAOJNIONCHHUIO (PU3MYECKUX SIBJICHUM WU
(bu3MYECKUX CBOMCTB Tel (KamWJLISIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MpH M3JIYYEHUU OT IBETa M3Iydaromield (MOoriouaromniei)
MOBEPXHOCTH, CKOPOCTh MCHApEHHs] BOJbI OT TEMIEPATYPhl KUAKOCTU U
IJIOIAAn €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEI W B3aUMOJCHUCTBUE
NEKTPUYECKUX 3aps/iOB, B3aUMOJEHWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJM3allsi MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOIO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa dJIEKTPOJABUIATENsI TMOCTOSHHOTO TOKa): (OpMYJIUPOBATH



IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0OBaHUs, OMUCHIBATH XO/I OTbITa U (DOPMYJIHPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BIIAYKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSIMBIX  H3MEpPEeHUM  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUA U YAEIBHOTO COIPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHMK, OT HAIpPsHKEHHWsT HAa  NIPOBOJHHUKE,
WCCIICAOBAHUE IIOCIEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COECIVHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAHOBKY H
BBINIOJIHATh W3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IBI T10 PE3YJIbTATAM UCCIIEIOBAHNUS;

NPOBOJUTh KOCBEHHbIE HW3MEPEHUS (PUINYECKUX BEJIWYUH (yIenbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJAHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAJIBHYIO YCTaHOBKY, CIEAys MPEIJIOKEHHON WHCTPYKLUH, U
BBIYHCIIATh 3HAUCHUE BEJIHMYHHBI;

cOOJII0/1aTh MpaBUIa TEXHUKU O€30MacCHOCTH NpU paboTe ¢ J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, apOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUYECKOM OSHEPTuHu, 3IIEKTPOOCBETUTENBHbIE MPUOOPHI,
HarpeBaTelibHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3WYECKHUX SIBJICHUI M HEOOXOIUMBIE
(du3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA WM H3MEPUTEIIbHbBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUECKHX Lemner ¢
NOCJIEOBATEIbHBIM U NAPAJIETBHBIM COEUHEHUEM JJIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHUSI JIEMEHTOB AJIEKTPUUECKUX LICTIEH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUs (DU3MUECKMX 3HAHUNW B TIOBCEJIHEBHOM



KU3HU Ui obecrieyeHus: 0e30MacHOCTH MPHU OOpaIlleHUH ¢ MPUOOpamMu U
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOACHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM M IYTEM CpPaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4E€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTepHeT, Biagerb NpUEMAaMH KOHCIIEKTUPOBAaHHS  TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHHS,
o0o0mias MHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe IyOIMYHO NPEACTABIIATH PE3YJIbTaThl MPOEKTHOU
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YUYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3UMKH, CONPOBOXKIATH
BBICTYIUIEHUE NTPE3EHTALINEH;

IPU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeAeaTh OOS3aHHOCTH B TpPYyNNE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 3@ BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJ€KBAaTHO OLIEHUBaTh COOCTBEHHBIH BKJIAJ B
NEATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOJCICTBUE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K koHIily oOyuenus B 9 kjiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOrO ABMXKEHHUS, edopmMarius
(ympyrasi, miacTHYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HH()PA3BYK U YJIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IKAJa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3iIy4eHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE BI)KEHUE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPY’KHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTpaKEHHE



3BYKa, NPSIMOJIMHEWHOE pacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITy4YEeHHsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (DU3MUECKUX SBICHUN B
OKpy»XaroleM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIUBBI U OTJIUBBI, IBUKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHW3MOB, BOCHPHUSTHUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEIUCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAKTHBHOE H3Iy4YEHHUE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJlayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUM;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TeN U (PU3NYECKUE SIBJICHMS, UCIIOJIb3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAas CKOPOCTh Tejla Ipu
HEpPaBHOMEPHOM JIBMOKCHUH, YCKOPEHHE, MEPEMEIIECHUE, MyTbh, YIJIOBAas
CKOPOCTb, CHJIa TPEHUS, CWa YNPYTOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJACHMs, BEC Tejla, HUMIYJbC Tela, WMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI U EIUHULBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEJIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTbH rpaPUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U TPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAI0BOTO U MAaCCOBOT'0 YUCEN
OpU SJAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBHIBAaTh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJNB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3ajaui 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJOCTAIOUINE WM W30BITOYHBIE JIaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE JUISl PEIICHUs, MPOBOAUTH PACUETBI U  OLICHUBAThH
PEATMCTUYHOCTD MOTYYCHHOTO 3HAYCHHS (PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yysl OMHCAHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOMIOIEHUH 1 OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPAMOJIMHEHHOE PaCIPOCTPAHCHUE CBETA,
pasiokeHue Oenoro cBeTa B CIEKTP, U3yUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX WU JIMHEHYaThIX CHEKTPOB H3IIyUYECHHS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
000pyIOBaHUs, OMMCHIBATH X0/l OTBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUEe HU3MepseMOol BeIMYHUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JBW)XCHMHM 0€3 HadalbHOW CKOpPOCTH, TMepHoia
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrIjia MaJeHUs W yria MpeloMJIeHHs] OT yria
NajicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH



¢uznyecKkux BEIMYMH B BUAE TaONMUI U rpaduKOB, NIejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaeHUsI, KECTKOCTh TNPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKHMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpEHUs], COOMpPATh SKCIEPUMEHTANIbHYIO YCTAaHOBKY U BBINOJHATH
U3MEpPEHUs, CIeysl MPEJIOKEHHON WHCTPYKIMH, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI U aHAJTU3UPOBATH MOJTyUYEHHBIE PE3YIbTAThl C YIETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o0opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK HM3YyYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO s111pa;

XapaKTepU30BaTh TNPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmucaHus (B TOM YHUCIE:
CIHUIOMETP, MOATYUKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBax (PU3MYECKUX SBJIECHUW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MPHU
pelieHnrn  y4eOHO-NPAaKTUYECKUX 3aJad, ONTHYECKHE CXEMbl JUIs
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKajie U COOMpArOLIEeH JIUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 7151 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 310POBbsI U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBIISITh TOWUCK HMHPOpMAIMK  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTe, caMOCTOATENBHO (OPMYIHUPYsI MOMCKOBBINA 3allpoc, HAXOAUTh
NyTU ONpEeNIeHUs] JOCTOBEPHOCTH TMOJYYEHHON MH(POpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUU U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHWN YUYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, PECYPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
JNEATENIbBHOCTH, TIPU 3TOM TPAMOTHO  MCIIOJIb30BATh  WU3yYECHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bubnunoreka LIOK
1.1 dusmka - Hayka o0 IPUPOIE 2
Y PHPOA https://m.edsoo.ru/7f416194
bub6 K
1.2 dusnyeckue BETUINHEI 2 1 nosmorexa O
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIM METOT TTO3HAHUS 2 1 bubnuorexa [IOK
’ y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 CTtpoenue BelecTsa 1
TPOCHHE BelllecTs https://m.edsoo.ru/7f416194
27 JIBr>KeHMEe U B3aMMOJICHCTBHE YaCTHI] ) | bubnunorexa LIOK
) BEILIECTBA https://m.edsoo.ru/7f416194
bubnunoreka LIOK
2.3 ArperaTHble COCTOSTHUS BEIIECTBA 2
p m https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pa3nen 3. /IBu:xeHue u B3aumMo/ieiicTBUE TeJl
b K
3.1 MexaHudueckoe IBUKECHUE 3 nbmmorexa IO

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

bubnunoreka LIOK

3.2 nu 4 1
HEPLIMA, Maccd, [IIoTHOCTH https://m.edsoo.ru/7f416194
bu6nmorexa [IOK
33 Cuna. B 14 2
fa. BUARL CHIL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, AKUIAKOCTEH M ra30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TelaMH, JKUAKOCTSIMHU 1 Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
42 Alapnetiite xuKocTh > https://m.edsoo.ru/7£416194
bubnunoreka LIOK
43 A 6
TMoChepHoe AaBieHie https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a Ha MOrPYyKEHHOE 7 3 bubmuoreka [IOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEprus
bu6mmoteka IIOK
5.1 P 3 1
aboTa 1 MOIHOCTH https://m.edsoo.ru/71f416194
but6mmorekxa [IOK
2 I1 1
> POCTBIC MEXAHHIMET > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
. M 4 1
>3 CXaHIecKad SHeprid https://m.edsoo.ru/7f416194
Hroro no pasueny 12
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgea 1. TermioBble iBJICHUSA
1.1 CTpoeHHUE U CBOMCTBA BEIIECTBA 4 bubmmorera [TOK
' p = https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 24 1 3
CTITOBBIC TIPOLECERT https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 5 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT M i 23 2 6
OCTOAHHBIH JIICKTPHHACCIUHI TOK https://m.edsoo.ru/7f4181ce
2.3 MarsutHsle BIICHUS 5 1 1 bubmmorera [TOK
https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 c) 4
JICKTPOMATHHTHAA HHAYKHHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 10



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 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro 1 1 bu6mmoreka [IOK
' ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bu6 K
1.2 B3anmonelictBue Tei 21 1 3 nosmorexa O
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUs 10 1 nomorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 42
Paznea 2. Mexannueckue K0J1€0aHUA H BOJTHBI
bu6mmorexa [IOK
2.1 M 0 9 3
CXAHMHACCKUC KOJCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHuueckne BOJIHEL 3BYK 6 1
Y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3zpnen 3. DiieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 7 ] bubnmuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 7

Pa3gea 4. CBeToBbI€ ABJIEHUSA



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

4.1 3aKOHBI pacIpoOCTpaHEHHI CBETA 5 1 bubmmorexa LOK
) pachipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JI o 6 1
HH3BLH OTITHHCECKHC TPHOOPI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P 2
3 A3MOVEHHE GEIIOTO CBETA B CIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 13
Pa3gea 5. KBaHTOBBIE fIBJICHUS
5.1 Hcnyckanue u norjonieHue ¢cBETa aTOMOM 4 bubmorexa LIOK
’ y B https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2
> Crpoemne aTomHoro szpa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
. bl
>3 JICPHDIC peaKiiin 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTopuTebH0-0000IaI0IM I MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 2 bubnuoreka [IOK
' Kypca ¢pusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 8
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 10



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

®du3uka — HayKa 0 IPUPOJIE.
SABnenus npupoasl. dusnyeckue
SIBJICHUS

MeX&HI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

du3nyeckre BETUIHHLI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TeMIIepaTyphl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETpA U
JaT4nKa TeMneparypul”

Kak ¢usuka u apyrue ecteCTBeHHbIE
HayKH U3y4aroT IPUPOJTY.
EcrecTBeHHOHay4HBINA METOA
no3Hanus. Onucanue GU3NYECKUX
SIBJICHUH C IIOMOLIBIO MOJENIEH

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccnenoanue "[IpoBepka
TMIOTE3bI: JaJbHOCTh IOJIETA
mapuka, mymeHHOTo



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OOJIBIE, YeM
OoJibIIIe BBICOTA ITyCcKa"

Crpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBaIONINE JUCKPETHOE bubnmorexa LHOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 J BH>KeHMe 4acTHIl BEIIESCTBA bubnmorexa LHOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbITHI 1O
9 HAOJIIOIEHUIO TEILIOBOIO
paCIIUPEHUS Ta30B»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anmMocBs3b Mex 1y cBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuoreka [JOK
4TOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHHUM BOJIBI
Mexanudeckoe IBIKEHHUE.
12 PaBHOMepHOE 1 HEpAaBHOMEPHOE bubmmorexa OK
p p p https://m.edsoo.ru/ff0a05c6
NIBIOKEHHE
but6mmorexa [IOK
13 Ckopocth. EAUHUIEI CKOPOCTH
p p https://m.edsoo.ru/ff0a079¢
14 Pacuer iyt 1 BpeMeHH IBUKESHUSA bubmmorexa TIOK
Y p https://m.edsoo.ru/ff0a0aec4
Nuepnus. 3aKkoH HHEPLIUH.
P . P bubnuotexa [JOK
15 B3anmopeiicTBre Ten Kak npuynHa

HU3MCHCHUA CKOPOCTU IBUKCHHUA TCII

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInoTHOCTE BemiecTBa. Pacuet Macchl

bubnunorexa LIOK

16
1 00beMa TeJla O €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota
17 «Onpenenenue MIOTHOCTH TBEPIOTO
TEeIa
13 Pemenne 3agay mo teme bubnuorexa [JOK
"[InoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c¢
Cuiia KaK XapaKTepUCTHKa
19 B3auMoaencTeug Ten. Cuiia
ynpyroctu. 3akoH ['yka
Jlaboparopuas pabora «/3yducHne
20 3aBUCUMOCTH PACTSKCHUS
(nedopmanuu) Ipy>XKUHBI OT
MPUIOKEHHON CUIIBI»
21 SIBnenne tarorenns. Cuia TIKECTH
CBs13b MEX]ly CHIION TSAXKECTH U
N bubmuoreka [{OK
22 maccol Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 no treMe "Cuia TSKeCTH
Cuia TsSDKeCTH Ha APYTHX IJIaHeTaX.
23 dusnueckue xapakTepPUCTUKU bubnmorera HOK
P p https://m.edsoo.ru/ff0al1502
IUIaHET
but6mmoreka [IOK
24 WN3mepenne cuin. JlunaMoMeT
p A p https://m.edsoo.ru/ff0al8cc
but6mmorekxa [IOK
25 Bec Ttena. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHJI, HallpaBJIE€HHBIX
N . but6mmoreka [IOK
26 110 OAHOU MPSIMOM.

PaBHozelicTByrOImas cuil

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemrenue 3agad mo reme
"PaBHonelicTBYIOIAs CHIT"

28

29

30

31

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

JlaGopaTopHas paborta «3yueHue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIB)KEHUS OT CUJIBI IaBJICHUS U
XapakTepa CONpPUKACAIOIINXCS
IMOBEPXHOCTEMN»

Pemenue 3amau Ha onpenencHue
PaBHOJECHCTBYIOLIEH CUIIbI

Pemenue 3amau mo remam: «Bec
tena», «['padhuueckoe nzodpakeHue
cry, «CHITBD»,
«PaBHOAEUCTBYIOIIAS CHAIDY

bub6nmoreka [IOK
https://m.edsoo.ru/ff0alb9c

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

bubmmoreka IIOK
https://m.edsoo.ru/ff0alde0

32

33

KonTponbHas padota no remam:
«MexaHu4ecKoe JBIKEHUEY,
«Macca, mIIoTHOCThY, «Bec Tenay,
«I['papmueckoe n300pakeHue CU,
«Cunpi»

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEJIMUYEHUS 1aBJICHUS

but6mmorexa [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrieHue ra3a. 3aBHCUMOCTD
JIaBJICHHS Ta3a OT 00bEMa,
TeMIepaTypsl

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHUs: TBEPABIMU

35 TeJIaMHU, JKUJIKOCTSIMHI U Ta3aMH bubmorexa LIOK
- KA ’ https://m.edsoo.ru/ff0a25b0
3akon ITackais
JlaBiieHUE B XKUJIKOCTH U Ta3e,
36 BBI3BaHHOE JEHCTBUEM CHUIIBI buGnuorexa LIOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3aga4d no teme «/laBienue bubmuoreka [IOK
B JKMIKOCTH U rase. 3axkoH llackamsy https://m.edsoo.ru/ff0a2826
bubmuoreka [IOK
38 Coo0
OODIHATOTIHECA COCY I https://m.edsoo.ru/ff0a2970
39 I'mapaBnuyueckuii mpecc bubmorexa LOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiineBoit
JKUJIKOCTHBIA HACOC
Atmocdepa 3emnu. [Ipuunnel
CYIIIECTBOBAHMUS BO3YIIHOMN
41 036”::)10111(1/1 3emnu 353};/ICI/IMOCTI> bubmorexa LHOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBIECHUS OT BHICOTHI
HaJl ypOBHEM MODsI
4 Bec Boznyxa. AtmocdepHoe bubnuotexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
13 N3mepenune armocdepHOTo bubnuotexa [JOK
nasneHus. OneiT Toppuuenm https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEepHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmorexa LHOK
a A YP https://m.edsoo.ru/ff0a2fc4
MODst
45 Bbapomerp-anepoun. AtmochepHoe bubmuoreka [IOK

AABJICHUC HA PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemenue 3agay no teme

46 "AtmochepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA BuGmorexa LIOK
47 HOTPYAEHIOE B HHX TEHO. https://m.edsoo.ru/ff0a3276
ApxumesnoBa cuiia
JlaGopaTopHas paboTta
43 «OmnpeneneHue BbITAIKUBAIOIIECH bubnnorexa [JOK
CHUJIbI, ICVCTBYIOIIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKUJIKOCTb)
JlaboparopHnas paboTa 1mo Teme
«MccnenoBanue 3aBUCHMOCTH Beca Bu6morexa [IOK
e TEHA B BOAC (?,T 0brEma https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJIKOCTh YaCTH
Tema
bu6nunorexa LIOK
50 Hnapatie Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
"KonctpyupoBanue apeomeTpa wiu
51 KOHCTPYHMPOBAHUE JOJKHU U
OIpeJIeIIeHNE €€
rpy3onoabEMHOCTH"
Pemrenue 3ampau no remam:
57 «IlnaBanue cynos. bubnmnorexa [JOK
Bo3znyxomnaBanue», «JlaBnenne https://m.edsoo.ru/ff0a3654
TBEPJIBIX TN, )KUJIKOCTEH U Ta30B»
bubnunorexa LIOK
>3 Mexanurieckas pabora https://m.edsoo.ru/ff0a382
54 Montgocts. EquHUIEI MOIITHOCTH buGnnorexa [IOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccinenoranue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe o Jjectauie"

56

57

58

59

60

61

IIpoctele MexaHu3Mbl. Pryar.
PaBHOBecue cui Ha peiuare

KonrtpomnbHas pabora 1o Teme
«/laBrieHue TBEPIBIX TEI,
KHUJIKOCTEH U Ta30By /
Bcepocculickas nposepodHas
pabora

PesepBHylit ypok. PaGota ¢
TEeKCTaMu 1o Teme «JlaBienue
TBEPIIBIX T, KHUIKOCTEH U ra3oBy /
Bcepocculickas npoBepodHas
paborta

Pbruaru B TexHuke, ObITY U IPUPO/IE.

JlaGopatopHnas pabora
«HccnenoBanne ycioBun
PaBHOBECHSI pbIYaray

Pemenue 3amau o teme «Y CIIOBUSA
paBHOBECHSI pblyara

Koaddumment monesnoro aecTeus
Mexanusma. Jlaboparopnas pabota
«M3mepenne KI1/] HaknoHHOM
TUIOCKOCTHY

0.5

0.5

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4ffe

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a478¢e

bubnunorexa LIOK
https://m.edsoo.ru/ff0a48a6

62

Pemenne 3ama4a o teme "Pabora,
mortnHocTh, KITI"

but6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

63

Mexanuyeckas dHEprus.
Kunernyeckas 1 NoTeHIMAIbHAS
JHEprus

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

64

65

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

YPOK-3KCIIEPUMEHT I10 TeEMe
"DKCIepUMEHTAJIbHOE OINPEACIICHHUE
W3MEHEHUS KUHETUYECKON 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUM TEJIA MO0 HAKJIIOHHOM
MJI0OCKOCTH"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4360

66

67

KonTponbHas padoTa 1mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHD)

PesepBHylit ypok. PaGota ¢

TEKCTaMU 110 TeMe "MexaHnuecKkoe
nBIKeHHe"

bubmmoteka IIOK
https://m.edsoo.ru/ff0adee6

68

PesepBHblit ypok. Pabora ¢
TekcTaMH 110 TeMe "Pabora.
MomnocTts. DHeprus"”

OBILIEE KOJIMYECTBO YACOB I10
I[MPOT'PAMME

68

12



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

8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Kounrpoubusie IIpakTHueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHUHETUYECKON
co o . | bubnnorexa [JOK
TEOPHUH U UX ONBITHBI
P https://m.edsoo.ru/ff0a5256
NOJATBEpKIeHUs. Macca u pa3mepsl
aTOMOB U MOJIEKYJL.
Mopaenu TBEPAOTO, JKUAKOTO U
ra3o00pa3HOro COCTOSHUMN

5 BeniecTBa. OObsICHEHHE CBOMCTB 1
ra3oB, JKUJKOCTEH U TBEPBIX TEJ Ha
OCHOBE IOJIOKEHHUI MOJIEKYJISIPHO-

KMHETUYECKON TEOPHH.
Kpucrannnueckue u amopgHsbie
bu6nmorexa LIOK
3 tena. TemioBoe pacuipenue u 1
https://m.edsoo.ru/ff0a5800
cKatue.

4 CMaunBaHue U KanWIISIPHOCTD. ) bu6muoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
Temneparypa. CBs3b TeMnepaTypsl

5 CO CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS 1
YacTHI]

6 Buytpennsist sneprus. CriocoObt | bubmuorexa [IOK
W3MEHEHUSI BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60

7 Buas! Tennonepenaun 1



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5c60

bubnunoreka LIOK

MaTCpHraJIOB B LCIIAX

sHeprocOepexenus. [Iposepounas

8 Brast Tennonepesaty https://m.edsoo.ru/ff0a6412
9 KonuuectBo Temnotsl. Y aenbHast bubnuorexa [IOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
10 Pemenue 3agau Ha pacuer bubnmnoreka HOK
KOJINYECTBA TEIIOTHI https://m.edsoo.ru/ff0a5a26
YpaBHEHHE TEILUIOBOTO OallaHca.
11 TennooOMeH U TEIIOBOE bubmorexa HOK
https://m.edsoo.ru/ff0a7088
paBHOBeEcCHE
12 Pewienue 3a1au Ha ypaBHEHUE bubnunoreka LIOK
TEIJIOBOTO OajaHca https://m.edsoo.ru/ff0a540e
JlaGopaTtopHnast pabora
13 "HccnenoBanue siBICHUS bu6mmoteka IIOK
TEII000MEHa MPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsuer BoAbI"
Pacuer konuuecTBa TEIJIOTHI,
14 HEO0OXOAMMOTO JIJIsi HarpeBaHuUs
TeJa ¥ BBIIETSIEMOTO UM TMPU
OXJIKJICHU U
JlaGopaTtopHnast pabota
15 "Onple)ﬂenzﬁne I})Inenbﬁoﬁ bubmorexa [IOK
" https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
16 DHeprus ToMBa. Y ieiabHas bubnmnoreka [JOK
TEIUIOTa CropaHus https://m.edsoo.ru/ff0a7b5a
[IpakTrueckoe UCTIOIB30BAHKE
17 TETIJIOBBIX CBOMCTB BEILIECTB U but6mmorekxa [IOK

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a65c0

pabora no Teme " Pacuer
KOJINYECTBA TEIUIOTHI"

[InaBnenue u oTBEpAECBaHUE

18 KPHUCTAJUIMYECKUX TEJ. Y AeIbHas bubmmorexa [TOK
https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
19 Pemienue 3amayd Ha pacyuer yaeinbHON bubnuorexa [JOK
TEIUIOTHI TIJIABJICHUS https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHICHCALIUS. bubmmoreka [JOK
Ucnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas teriora
napooOpa3oBaHus U KOHJICHCAIIUH.
21 Baf:ﬂcns{ocn TEMIIEpaTypbl bubmorexa LIOK
https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(EPHOTO
JIaBJICHUS
” Bnaxnocts Bo3nyxa. Pemenue bubmuoreka [IOK
3a7a4 https://m.edsoo.ru/ff0a7628
JlaGoparopHas paboTa
"Onpenenenrie OTHOCUTENbHOU
23 BJIQXKHOCTH Bo3nyxa". Pemenue
3a/1a4y Ha OTMPEJICICHUE BIAKHOCTH
BO3/IyXa
[IpuHIMIBEI PaOOTHI TETLTOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JlBuratens BHYTPEHHETO CTOPAHMS
KIT/l remioBoro aBUratess.
25 Tel‘[f['IOBBIe JBUTATEIN U 3allUTa bubmmorexa TIOK

OKpYXaroIlel Cpeasbl

https://m.edsoo.ru/ff0a7c7¢c



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

3aKOH COXpaHEHMsI U IIPEBPALLICHUS

26
SHEPI'HH B TEIUIOBBIX MpOIECcax
[ToaroroBka K KOHTPOJILHOU padboTe
7 1o TeMe ""TerioBbIe SBICHUS. bubnuorexa [JOK
W3meneHne arperaTHbIX COCTOSHUI https://m.edsoo.ru/ff0a83f2
BeniecTa"
KonTponbhas pabota no Teme
" bubnuoreka [IOK
28 Tennossle sBieHus. I3MeHeHne
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSIHUI BEIlleCTBa
29 Onektpusanus tei. [IBa pona
3JIEKTPUYECKUX 3apsA 0B
30 B3aumoneiicTBre 3apsKEHHBIX TElL. bubmmoreka [JOK
3akoH KysnoHna https://m.edsoo.ru/ff0a87¢4
DIIEKTPUUIECKOE TOJIE.
31 HanpsokeHHOCTD 37eKTpUUeCcKOro bubmuoreka [IOK
nosist. [IpuHIMn cynepnosunun https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX MOJEH
Hocurenu snexkTpudeckux 3apsioB.
32 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa
1 [IpoBOgHUKYN U TUANEKTPUKH. 3aKOH bu6muoreka [JOK
COXpaHEHUs JIEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
DIIEKTPUYECKUI TOK, YCIOBHS €T0
34 CyllecTBOBaHUs. MICTOUHUKHT bubmmorexa TIOK
Y ' https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
. bubnuotexa [JOK
35 JlelicTBUA SJIEKTPUYECKOTO TOKA

https://m.edsoo.ru/ff0a96b2



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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https://m.edsoo.ru/ff0a96b2

DNIEKTPUUYECKHUM TOK B METAJLIaX,

bubnunorexa LIOK

36
JKHMAIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838
37 DneKTpuyecKas enb 1 e€
COCTaBHBIC YaCTH
18 Ypok-uccinenosanue "Coopka
3JIEKTPUYECKOM 1enu"
bubnunoreka LIOK
39 Cuna Toka. AMIIEpMET
pMETP https://m.edsoo.ru/ff0a8bd6
40 JlaboparopHas pabota "H3mepenue bubmmoreka [JOK
U PEryJIMpOBaHUE CUJIBI TOKA" https://m.edsoo.ru/ff0a90cc
41 DIIEKTPUUECKOE HAIPSIKEHHUE. bubnnoreka [JOK
Boaber™merp. https://m.edsoo.ru/ff0a%¢14
JlaGopatopHas pabota "H3mepenue
42 HaIPsHKEHUS Ha PA3IMYHbBIX
yJacTkax mnenu"
ConpoTuBIeHNE MPOBOTHUKA.
43 Y eJrI)LHoe comn OTI/II)BJ'IeHI/Ie bubmmorera OK
g P https://m.edsoo.ru/ff0aa738
BEIllECTBA
Pemenne 3amau o reme "Pacuer
44 CHJIBI TOKA, HAIIPSHKEHUS U bubmorexa [IOK
’ 13 https://m.edsoo.ru/ff0aa738
CONPOTHUBIIEHUS
3aBHCUMOCTD CHJIBI TOKA OT
45 HanpsbkeHus. 3akoH OMa it bubmorexa HOK
p ) s https://m.edsoo.ru/ff0aa44a
yJacTKa Ienu
JlaGopaTopHnas pabota
" pAIOpHI P bubmuoreka [{OK
46 Uccnenosanue 3aBUCUMOCTH CHJIEI

TOKa, WAYIIETO Yepe3 Pe3ucTop, OT

https://m.edsoo.ru/ff0aa04e



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

CONPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”

Pewenne 3anau. IIpoBepouynas

bub6nmoreka [IOK

47 aboTa 1o Teme "DIeKTPUICCKUI
pabe P https://m.edsoo.ru/f0ab660
TOK
48 [TocnenoBarenbHOE M MapalIeIbHOE
COCTMHCHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa CIIOKEHUS HAIIPSKECHUN bubmmoreka [JOK
[IPU MOCIETOBATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHast padota "I[IpoBepka
50 IpaBuJja AJis CUJIbl TOKA MIPU bubmmoreka [JOK
rapajjieIbHOM CO€IUHEHNHU https://m.edsoo.ru/ff0aadle
pe3uctopoB”
Pemenue 3aga4 Ha npUMEHEHUE
51 3akoHa OMa i1 pasiInyHoro bubmorexa HOK
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOJTHUKOB
PaGora u MmomHOCTH
bu6nmorexa LIOK
52 IIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGoparopHas paboTa
"OnpeneneHre padboThl 1 MOIITHOCTH
53 3nerT quCKor(I)) TOKa" bubmorexa HOK
P https://m.edsoo.ru/ff0ab3e0
DneKTpUYecKUe 1enu B ObITY.
KopoTkoe 3ambikaHue
54 Pemrenne 3agad 1mo Teme bubnunoreka LIOK

"DnexkTpuueckas 1ens"

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ac3d0

55

56

57

58

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIIEKTPUUYECKHUE 3aPsJIbl.
3apsKeHHbIE Tella U UX
B3auMonencTBus. I1oCcTOSHHDBIH
3NIEKTPUYECKUM TOK"

KonTtponpHas pabora o Teme
"DJIeKTpUUECKHUE 3apsibl.
3apsiKeHHbBIE Tella U UX
B3auMonencTBus. I10CTOSIHHBIH
AJIEKTPUUYCCKUN TOK" /
Bcepoccuiickas npoBepoyHas
pabora

PeseprHrlit ypok. Pabora ¢
TekcTamu 1o Teme "[1oCTOsTHHBIH
JNEeKTpUUECcKuil TOK" /
Bcepoccuiickas npoBepoyHas
paborta

ITocTostHHBIE MAar"HuThbl, UX
B3aUMOCHCTBHUE

bubnunorexa LIOK
https://m.edsoo.ru/ff0abd2c

bubnunoreka LIOK
https://m.edsoo.ru/ff0abea8

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acdc6d

59

MarnutHoe mone. MarauTHoe I1o1e
3eMIM U ero 3Ha4YeHue IS )KU3HU
Ha 3emiie

but6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

60

61

OneiT Opcrena. MarautHoe nose
AJIEKTPUYECKOr0 TOKa MarHutHoe
I10JIC KaTYHIIKKU C TOKOM

[IpuMeHeHue 31eKTPOMarHuToB B
TEXHHUKE. YPOK - UCCIIEIOBAHHNE
"U3y4yeHue neicTBUSA MAarHUTHOTO
OJIs1 Ha MPOBOJHUK C TOKOM"

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac1d2

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

62

DIIEKTPOABUTATEIb IOCTOSTHHOTO
Toka. Mcnonb3oBaHue
AIEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAaX U HAa TPAHCIIOPTE.

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbitel @apazes. 3akoH
AJIIEKTPOMATHUTHON UHIYKIUH.
[IpaBuino Jlenna

64

Dnektporereparop. CrocoOs
MOJTYYCHHUS DIIEKTPUIECKON
SHEPruu. DIIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEPrUU

65

66

67

68

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DIIeKTpUIecKHe 1
MarHuTHBIC SIBJICHHS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MarHUTHbIE
SBJICHUS"

PeseprHrlit ypok. Pabora ¢
TekcTaMu 110 TeMe "TennoBrle
sBieHus"

PesepsHslit ypok. Pabora ¢

TEKCTaMH 110 TeMe "MarauTHele
siBiIeHus"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acb14

bubmmoteka IIOK
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

68

10



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Konrpoannere  TIpaxTuieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTenbﬂue
padoThI padoTbI pecypen

Texnuka 6€30MaCHOCTH B KaOMHETE

| ¢busuku. MexaHnueckoe JIBUKEHUE. 1
MartepuanbHas Touka. Cucrema
oTcyeTa

2 [lepemenienue, nyTh, TPACKTOPHUS. 1 bubmorexa HOK

https://m.edsoo.ru/ff0ad474

3 Cnoxenue BekTopoB.OnpeneneHue 1
KOOpPJMHATHI ABHKYILEroCs Tea.
PaBHOMEpHOE IpsIMOJIMHEWHOE

4 nBkenue. I'paguueckoe 1 bubnnorexka [JOK
MIPEACTABICHUE IPSIMOIUHEUHOTO https://m.edsoo.ru/ff0ad19a
PaBHOMEPHOTO JIBUKEHUS.
HepasHoMepHOE NpsIMOIUHENHOE

5 nBukeHue. CpeaHsisi 1 MTHOBEHHAs 1
CKOpPOCTh

6 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubnuorexa [IOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOIMHENHOTO
PaBHOYCKOPEHHOT'O IBHKEHUS.

7 I'paduk ckopoctu. [lepemenienne 1

MpU NPSIMOJIMHEHTHOM
PaBHOYCKOPEHHOM JIBH>KEHUU



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

Jlaboparopnas pabota
"OnpeneneHue yCKOPEHUs Teja npu

bubmuorexa [JOK

8 PaBHOYCKOPEHHOM JBUXEHUHU 10 https://m.edsoo.ru/ff0adbl18
HAaKJIOHHOM TUIOCKOCTH"
PaBHOMEpHOE ABMXKEHUE 110
9 okpyxHocTu. [lepuon u yacrora bubmumoreka [IOK
oOpateHusi. JIuneitnas u yrimonast https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 Pemenne 3anau.
LleHTpOoCcTpeMUTENBHOE YCKOPEHHE
1 [ToBTOpeHue, 06001IeHNE IO KYpCY bubnnoreka [JOK
"Kunematuka" https://m.edsoo.ru/ff0c245a
12 OTHOCHUTENBHOCTD IBHKEHUS. bubnnorexa [HJOK
ITepBb1it 3ak0oH HproToHA. https://m.edsoo.ru/ff0ae612
13 Bropoii 3akon HetoTona. Bektop bubnuoreka [IOK
cuibl. PaBHOIEHCTBYIOIIIAs cUila https://m.edsoo.ru/ff0ae72a
14 Tperuii 3akoH HproToHa. bubnuoreka [IOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
15 Pemenue 3aga4 Ha npuMEHEHNE bubnuoteka [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aebbc
16 CBoOomnoe nagenne tein. OIbITH
lanunes
17 Pemenue 3anau no teme «{Br>xeHue
T€J MO IEHCTBUEM CHJIBI TSIKECTH
18 Cuna ynpyrocrtu. 3akoH ['yka bubmmorexa LIOK

https://m.edsoo.ru/ff0aeca2



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

Jlaboparopnas pabota

bubmuorexa [JOK

19 OmpeneleHue xe
(ITIPEACIICHIE JRECTROCTH https://m.edsoo.ru/ff0aee28
MPYKUHBDY
bubmuoreka [JOK
20 Cuta tpe
113 TpeHiA https://m.edsoo.ru/ff0af738
21 Pemenue 3agau mo reme «Cuna bubmuoreka [JOK
TpEHUS» https://m.edsoo.ru/ff0afa26
JlaGoparopHnas pabora
22 "Onpenencaue kodpdummenrta bubmmorexa [TOK
p " https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3amau nmo treme "3aKOHEBI
23 Hrerorona. Cumna ynpyroctu. Cuia bubnmnorexa LIOK
" yrupy ' https://m.edsoo.ru/ff0afb8e
TpeHus
Cuiia TSKeCTH U 3aKOH BCEMUPHOTO
24 TATOTEHHS. Y CKOPEHHE CBOOOIHOIO bubmorexa HOK
' p A https://m.edsoo.ru/ff0af044
HaJeHus
Pemtenue 3amau mo reme "Cuita
25 TSHKECTH U 3aKOH BCEMHUPHOI'O bubmorexa LHOK
" p https://m.edsoo.ru/ff0af5f8
TATOTEHUS
2% [lepBas kocMHuyecKasi CKOPOCTb. bubnuoreka [IOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
7 Pemenue 3amau mo teme
"[Ipumenenne 3akoHoB HproToHa"
[ToaroroBka K KOHTPOILHOM paboTe
" bubnmuorexa [JOK
28 o TeMme "MexaHndecKoe IBUKCHHUE.

BzaunmoneiictBue Ten"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0b0408

KonrponsHas pabora o Teme

29 "MexaHn4yeCcKOoe IBUKEHUE buGnnorexa LIOK
N | ' https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten
PaBHOBecue MaTepraIbHOW TOYKHU.
AOGCooTHO TBEPOE TEIIO.
30 PaBHoBecue TBEpAOTO TENA C bubmmorexa [IOK
. . p https://m.edsoo.ru/ff0afe36
3aKpEeIUIEHHOW OChIO BPAILICHUSI.
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.

31 PaBHOBecue TBEpOTO TENA C

3aKpEeIUIEHHOW OChIO BPAILICHUSI.

MowmeHT cunsbl. LleHTp TskecTH

Pemenue 3amau mo reme "MomeHT

" bubnuoreka [JOK
32 cuibl. LlenTp Tspxectu".
https://m.edsoo.ru/ff0b02b4

[TpoBepounas padora

Nmmnynec Tena. UMynsce Cuisl.

1 3aKOoH COXpaHEHUs UMITYJIbCa. bubnmnorexa [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMO/ICHCTBUE

34 Pemenue 3agaud nmo reme "3akoH bubmuorexa [JOK
COXpaHEHUs NMITyJbca' https://m.edsoo.ru/ff0b096¢

35 PeakTuBHOE ABUXKEHUE B IPUPOJIE U
TEXHHUKE

bu6mmorexa [IOK
36 Mexanundeckas paboTa U MOIITHOCTh
p - https://m.edsoo.ru/ff0b0a84
37 PabGoTa cHIIBI TSDKECTH, CHITBI bubnuorexa [JOK

YOPYTOCTH U CUJIbI TPEHUS

https://m.edsoo.ru/ff0b0db8



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

Jlaboparopnas pabota

«Omnpenenenue pabOThI CUIIbI TPEHUS

38 IIPU PABHOMEPHOM JIBUJKEHUH Tella
10 TOPU30HTAJILHON IIOBEPXHOCTHY
39 CBs3b 9HEprUH U pabOTHI.
ITorenuumanpHas sHEpPIrust
40 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KMHETUYECKOU SHEPIUU https://m.edsoo.ru/ff0b0c32
A1 3aKOH COXpaHEHMS HEPIUU B
MEXaHUKe
4 Jlaboparopuas pabora «/3ydcHne bubmmoreka [JOK
3aKOHA COXPaHEHUS DHEPIUN» https://m.edsoo.ru/ffO0b12fe
43 KonebarenbHoe ABMKEHHE U €TO bu6nmoreka [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
44 IIpeBpamienue sHepruu npu
MEXaHUYECKUX KOIeOaHUAX
45 [IpyXMHHBIA MAITHUKA
46 JlaGopatopHnas pabota «3yueHue bubnuoreka [IOK
KoJIeOaHUH MPY>KUHHOT'O MAassTHUKA https://m.edsoo.ru/ff0blaec
. bubnuotexa [JOK
47 Marematirieckitit MasTHiTK https://m.edsoo.ru/ff0b197a
JlaGopatopHnas pabora
43 «OnpeneneHue nepuoia ¥ 4acToThl bubnnorexka [JOK
KojebaHuii Tpy3a, MOABEIIEHHOTO K https://m.edsoo.ru/ff0b197a
HUTH»
3aTyxaromue KojieoaHusl.
bu6mmoreka [IOK
49 BreinyxaeHHBIC KOTeOaHusI.

Peszonanc

https://m.edsoo.ru/ff0b20f0



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

50

Jlaboparopnas pabota
«OmnpeneneHue yCKOPEHHS
CBOOOIHOTO MaJCHUS C IIOMOIILIO
MaTeMaTHYeCKOT0 MasTHHUKA"

51

Pemenue 3agay no teme
"Mexanunueckue konedbauus".
IIpoBepounas padbora

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

52

53

54

Mexaunueckue BOHEL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE 1
MOIEPEYHBIE BOJTHBI

XapaKTepI/ICTI/IKI/I MCXaHUYCCKUX
BOJIH

3Byk. Pacnipoctpanenue u
OTpa)kK€HUE 3BYyKa

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2 1fe

55

56

57

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC

[ToaroroBka Kk KOHTPOIBHOM paboTe
1o TeMe "MexaHnueckue Kojieoanus
¥ BOJIHBI"

KonrtponsHas pabora no teme

"Mexannyeckue Koinedanus u
BOJTHEI"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2510

58

Hcrounuku ceera. [IpsmonuneitHoe
pacnpoCTpaHEHUE CBETA. 3aTMEHHUS
Connua u Jlynst

bu6mmorexa [IOK
https://m.edso0.ru/ff0b3658

59

3aKoH OTpa)KE€HUs CBETa. 3epKaja.
Pemenue 3aga4 Ha npuMEHEeHNE
3aKOHA OTPAXEHUS CBETA

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



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

[Ipenominenue cera. 3aKoH

bubmuoreka [JOK

60 IPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH yTiia
61 IIPEJIOMJIEHHUSI CBETOBOIO JIy4a OT
yIJia MajJieHusl Ha TPaHuIIe "BO3TyX-
crexao""
[TonHOE BHYTpEHHEE OTpaKEHHUE
2 cBeta. Mcroap30BaHue MOJHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAXKEHU B https://m.edsoo.ru/ff0b3cSc
ONTHYECKUX CBETOBOJIaX
bubmuorexa [JOK
63 JIunzel. OnTryeckas cuiia JIMH3bI hitps://m.cdsoo.ru/fOb3f2c
. bubnuoreka [JOK
64 [TocTpoenne n3o0paxeHuit B TMH3aX hitps://m.cdsoo.ru/f0b44da
65 Pemenne 3amad Ha noctpoeHue bubnnoreka [JOK
M300paXkeHus B JIMH3aX https://m.edsoo.ru/ff0b2c6¢c
JlaGopatopHnas pabora
66 "Onpenenenue GpoKycHOro bubnuoreka [IOK
pacCTOAHUS U ONITUYECKOMN CUJITBI https://m.edsoo.ru/ff0b4206
coOuparomen TUH3HI"
67 OnTudeckue MpuoOOPHI. bubnmnoreka [JOK
[IpoBepounas pabora https://m.edsoo.ru/ff0c0a7e
68 I'ma3 xak onruyeckas cucrema. bu6mmorexa [IOK
3penue. JledhekTl 3peHus https://m.edsoo.ru/ff0b4684
69 [ToaroroBka Kk KOHTPOJBHOU paboTe bubnuorexa [IOK

o teme "['eomerpuyeckas ontuka'

https://m.edsoo.ru/ff0c0e2a



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0e2a

KonrponsHas pabora o Teme

70 n n
['eomeTpuyeckas onTuka

71 DNeKTpOMarHuTHOE IoJIe. bubnnoreka [HOK
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe

72 CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH
[IIxana 3meKTpOMarHUTHBIX BOJIH.

73 Hcnosb30BaHmne 31€KTPOMAarHUTHBIX bubmorexa LHOK

VICKIP https://m.edsoo.ru/FROb2fe6
BOJIH ISl COTOBOM CBSI3H
DneKTpoMarHuTHasi IpUpoIa CBETa.
74 Cko ZF;TB cBeTa BOJIII{)OII:HG bubmmorexa [JOK
Up ’ https://m.edsoo.ru/ff0b31d0
CBOICTBa CBETA
Pa3noxxenue 6enoro ceera B CIEKT.

75 OnbiTel HetoToHa. Crioxkenue bubmuorexa [JOK
CIIEKTpaJIbHBIX 1IBETOB. [[nucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Pemrenue 3a1au Ha onpeneneHue

76 YaCTOTHI U IJIUHBI
3J€KTPOMArHUTHON BOJIHBI

77 [IpoBepounas pabora
"DNIeKTPOMAarHUTHBIE BOJIHBI"

78 PagnoakTHBHOCTE U €€ BUIILI bubmorexa LOK

https://m.edsoo.ru/ff0c1672

79 Omnertel Pe3epdopaa u ruranerapHas bubnuorexa [JOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8

20 PannoakTiBHBIE IPEBpAIICHHUS. bubnuorexa [IOK
H3oTtomnsl https://m.edsoo.ru/ff0clal4

21 Pemenue 3agau nmo teme: bubnmuorexa [JOK

"PapnoakTuBHBIE NpeBpaleHus"

https://m.edsoo.ru/ff0c1b4a



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

82

[Tepuon nmonypacnana

PaI[I/IoaKTI/IBHI)IC H3JTy4YCHUSA B

83 MIPUPOIE, MEIUIINHE, TEXHUKE bubmmnorexa [IOK
PHPOZE, ’ ' https://m.edsoo.ru/ff0c2126
Pewrenne 3anau

24 [Toctynatel bopa. Moaens atoma
bopa
Hcnyckanue v noriomeHue ceera

. bubnuorexa [JOK
85 atomoM. KBauTel. JInneluaTeie
https://m.edsoo.ru/ff0c144c
CHEKTPhI

26 DKCHEepUMEHTATBHBIE METO/IBI bubnnoreka [JOK
HMCCICIOBAHUS YACTHI] https://m.edsoo.ru/ff0c1550

27 CrpoeHue aTOMHOTO siipa. bubnnoreka [JOK
Hyxknonnas monens https://m.edsoo.ru/ff0c18ac
SInepHbIEe peakni. 3aKOHBI

88 COX paHeHIE}I 3apsII0OBOTO U bubmmorera [TOK

P p https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YUCEI

29 DHeprus CBA3U aTOMHBIX SIJIEP. bubnuoteka [JOK
CBs13b Macchl U DHEPTUH https://m.edsoo.ru/ff0c1d7a

90 Pemenue 3anau no teme "SAnepHbie
peakuun"

91 Peakuuu cunTesa u nenenus saep. bubnuorexa [JOK
Ucrounuku sHeprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "AnepHas

90 sHepreTuka. JlencTus
PaINOAKTUBHBIX H3TyUYEeHUN Ha
JKUBBIE OpraHU3MBbI"

93 [ToaroroBka Kk KOHTPOJBHOM padboTe bubnmoreka [JOK

1o TeMe "DIEeKTPOMarHuTHOE TOJIE.

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DNEeKTPOMArHUTHHIE BOJHBI.
KBauroBrie sBienus"

KonrponsHas pabora o teme
"DJIeKTPOMAarHUTHOE TOJIE.

94
DNEeKTPOMarHUTHHIE BOJHBI.
KsanToBric sBincHuS"
[ToBTOpenue, o6o0meHue. Pemenue
bubmuorexa [JOK
95 pacYeTHBIX ¥ KAYeCTBEHHBIX 3314
" " https://m.edsoo.ru/ff0c2572
1o Teme "TerioBbie Mpouecchl
[ToBTOpenue, o6o0meHue. Pemenue
96 pacyeTHBIX U KaYECTBEHHBIX 3aj1a4 bubmuorexa [JOK
o teme "KII/] TernmoBbix https://m.edsoo.ru/ff0c2a22
nBuraresein”
[ToBTOpenue, o6ob6mcHNe. Pemenue
97 aCLIeTII)-ILIX 1 Ka4eCTBEHHBIX 33J1a4 bubmorexa HOK
P " " https://m.edsoo.ru/ff0c2b30
o reMe "KIIJ[ anekTpoycTaHOBOK
08 [ToBTOpenue, 06061eHue. Peenue bubnnorexka [JOK
3a1a4 1o Kypcy "CBeToBble siBIeHUs" https://m.edsoo.ru/ff0c2¢c52
[ToBTOpenue, o6o6menue. Padora ¢
" bubnuoreka [IOK
99 TEKCTaMH 110 TeMe ""3aKOHBI
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
IToBTropenue, o6o0menue. Pabora ¢
100 TekcTamu 1o Teme "Konebanus u bubmorexa HOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTropenue, o6o0menue. Pabora ¢
" bubnuorexa [JOK
101 TekcTamu 110 TeMe "CBeToBbIe

SABJIeHUS"

https://m.edsoo.ru/ff0c3044
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IPOBEPSIEMBIE IIPEIMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

pacrio3HaBaTh NPOSIBIEHUE HU3YUEHHBIX (U3UUYECKUX SBICHUH B
OKpY’KaloIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BBIACIATD

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBa Tel U (pU3MUECKUE SIBICHUS,
UCHONb3yd (PU3MUYECKHE BETUYMHBI, HPU ONMCAHUM IPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI MCIOJIb3YEMBIX BEIMYMH, HX
0o0O3HaYeHUsT M eIUMHHMIBl (U3NYECKUX BEJIWYMH, HAXOAWUTh
(opMyIbl, CBS3bIBAIOIINE JIaHHYH (PU3UYECKYI0 BEIMYHMHY C
JPYTUMH BETMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BEIMYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3Ysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alucCbIiBaTb €10 MaTCMaTHYCCKOC

BBIPAKCHHE

1.6

OOBACHATH (PU3UYECKHE SBJICHUS, POLIECCHI U CBOWCTBA TEJl, B TOM
4ylucllie MU B KOHTEKCTE CHUTyaluil MpakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISIBIATH NPUYMHHO-CIIEIACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIOrMYecKux IaroB ¢ omopoil Ha 1 — 2
W3YYEHHBIX CBOMCTBA (U3WYECKUX SBJIEHUH, (PU3UUYECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

pemaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCTIONB3Ysl 3aKOHBI U
(dbopMynbl, cBsi3bIBatOlME (U3MUECKHE BEJIIMYUHBL: HAa OCHOBE
aHaluM3a yCJIOBMS  3a/Jadd  3alMUChIBaThb  KpPaTKOe  yCIIOBHE,
MOJCTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJBI U TMPOBOJIUTH
pacuéTel, HAXOAWUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3a1ad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYYEHHOH

(hU3HUECKON BETUIMHBI

1.8

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO DPELIUTh MPH TTOMOIIU
(u3MYeCKUX METOAOB, B OMNHCAHUM HWCCIEOBAaHUS BBIICIATH
MpoBepsieMoe  MpEeArnoyioxkeHue  (rumoresy),  pasiauyarb U
WHTEPIPETUPOBATh IMOJYUYECHHBIN pe3ylbTaT, HAXOAUTh OIIUOKU B

XO0J¢€ OIlbITa, ACJIaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

1.10

MPOBOJIUTH OTMBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIH
¢buznueckux  CBOMCTB  Tell:  (OpMyIHpoBaTh  MPOBEPSIEMBIC
NPENOIOKEeHNsI, COOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O60py,I[OBaHI/I$I, 3alIMChIBATh X0/ OIIbITa U (I)OpMyJ'II/IpOBaTB BBIBOJbI

BBIIIOJIHATD NPSAMBIE U3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOIOBBIX U
U POBBIX MPUOOPOB, 3AMKUCHIBATH MMOKA3aHHs MPHOOPOB C YIETOM

3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTh MCCIIEOBAHUE 3aBUCHMOCTH OJHOH  (PH3UUECKOM
BEJIMYUHBI OT JPYrOM C WCIOIb30BAHUEM MPAMBIX H3MEPEHU,
y4acTBOBaTh B IJIAHUPOBAHUHU YUYEOHOIO MCCIEI0BaHUs, COOMpATh
YCTAHOBKY M BBIIOJHATh WU3MEDPEHHUs, CIENys MPEII0KEHHOMY
IaHy, (UKCHUpOBaTh pPE3yJbTaThl IOJTYYEHHOM 3aBHUCHUMOCTH
(Gu3MYEeCKUX BETUYMH B BHUJIE MPEAJIOKEHHBIX TaOIMIl U TpaduKoB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

MMPOBOANTE KOCBCHHBLIC HN3MCPCHUA q)mnqecxnx BCJIMYHH, CICOYys
HpeﬂHOX(eHHOﬁ HHCTPYKIHHU: IIpru  BbIIIOJIHCHHUU I/I3MepeHHﬁ
C06I/IpaTI> OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYyI0BAaHUEM

1.14

YKa3bIBaTb IPHUHIOUIIBI )ICfICTBI/ISI HpI/I60pOB N TCXHHUYCCKUX
YCTpOfICTB, XapaKTCPU30BaTb HNPHUHIHIILI ,Z[CﬁCTBPIH HU3YUYCHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX ONMCAHUSA,




1.15

UCTOJB3ysd 3HAHUS O CBOWCTBAaX (DU3MYECKHX SBICHUH H
Heo0XouMble (U3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMeEphl (HAXOOUTh HHGPOPMALUIO O IpHUMEpax)
MPAaKTUYECKOTO  HCIOJIb30BaHUS  (PM3MUECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecriedeHus O€30MacHOCTH  IpH
oOpamieHun ¢ mnpuOopaMM W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 370pOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYIKAIOLIEH cpee

1.16

OCYIIECTBIISATH 0TOOP UCTOUHUKOB HH(POpPMALUHU B ceTH VIHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAaHUM U MyTEM CPaBHEHMS PA3TUYHBIX MCTOYHHKOB
BBIJICIATh MH(POPMAIIHIO, KOTOPAask SBISETCS MPOTUBOPEYMBON WU

MOXET OBITh HEZOCTOBEPHOI

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHU U yueOHBIX 3a1aHUI
HAYYHOIOIYJIAPHYIO ~ JIUTEpaTypy (PU3MYECKOro  COJEpKaHMs,
CIIpaBOYHBIC MaTEpHANIbl, pecypcbl ceth VIHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(OPMAIIMY U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO

1.18

CO3J1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHKOB WHGPOpMAUu (HU3HIECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOJIWYHO JIeNaTh KpaTKue COOOIEHUs O
pe3ysibTatax MPOEKTOB WM YYEOHBIX HCCICAOBAHWUN, TIPU ITOM
IPaMOTHO HCIOJIb30BaTh M3YYEHHBIH MOHSITUWHBIN ammapaTr Kypca

(U3HKH, CONPOBOKIAThH BHICTYIIJIEHUE MPE3eHTALue

1.19

IpU  BBINOJIHEHUU  y4YEOHBIX MPOEKTOB U  HCCIEIOBAaHUM
pacripenieniath 00S3aHHOCTH B TIpyNne B COOTBETCTBUU C
MIOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHWEM I[LJIaHa
NeWcTBUM, aJeKBaTHO OLEHMBaTb COOCTBEHHBIM BKJIaag B
JeSITeNIbHOCTD IpyIIbL, BBICTpanuBaTh KOMMYHHMKaTHUBHOE

B3aHMOHCﬁCTBHe, YUUTBIBASI MHCHUC OKPYIKAOMIUX

8 KVIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IMMOHATHA

1.2

1.3

1.4

1.5

pas3iiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAHHOC (bHSH‘ICCKOC SBJICHUC

pacrio3HaBaTh IPOSIBIEHUE H3YUYEHHBIX (HU3UUYECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHHUS B IPUPOJE,
MIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBICTATh

CYILECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUIN

OINMCBIBaTh M3YYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBICHMUS,
UCTONB3yd (pU3MUYecKHe BETUYMHBI, NpPU ONMHMCAHUH TPABUILHO
TPakTOBaTb  (U3WYECKUH  CMBICT  HCHOJb3YEMBIX  BEIMYUH,
0003HAaUEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh
(GbopMynbl, CBS3BIBAIOLIME JaHHYI (U3UUYECKYI0 BEIMYHUHY C
JIPYTUMH BETMYMHAMH, CTPOUTH TpaUKK N3yUEeHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCPpHU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU OSTOM JdaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allUChIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UUYECKHE MPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 5norudeckux ImaroB ¢ MOMOUIbI0 | — 2 M3y4YEeHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THbIe 3aauu B 2 — 3 NEHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dbopMynbl, CBs3bIBaOIIME (U3UUYECKUE BEJIWYMHBI: Ha OCHOBE
aHallM3a yCJIOBHUs 3aa4M 3allUChIBATH KPATKOE YCIIOBUE, BBIABIIATH
HE/IOCTAaTOK JIaHHBIX JUId PELICHMs 3aJlaud, BbIOMpPATh 3aKOHBI U
(dbopMyIbl, HeOOXOIUMBIE AJisi €€ pelleHus, MPOBOAUTh PacUEThl U
CpaBHUBATh IMOJYYEHHOE 3HaueHHEe (U3NYECKOH BEIMUYUHBI C

U3BECTHBIMU JaHHBIMHU

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA

(bHSI/ILIeCKI/IX MCETOOB, HCIIOJIB3Yysd OIMCAaHUEC HCCICIOBAHM,




1.9

BBLACIATH HPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL NPABUJIIBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nuecKkux  CBOWCTB  Tel:  (OpMyIHpOBaTH  MPOBEPSIEMBIC
MPEINOJIOKEeHUsI, COOUpaTh YCTAHOBKY U3  MPEAJIOKCHHOTO

000pyI0BaHUS, ONMCHIBATH XOJ] OIbITa U (POPMYITHPOBATH BHIBOIBI

1.10

BBIIIOJHATL HOPAMBIC HU3MCPCHHA C HMCIIOJIb30BAHHUCM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYHMH, CPaBHUBATH
pe3ynbTaThl M3MEpPEeHUu ¢ yd4€ToM 3aJaHHOW  aOCONIOTHOU

IIOrp€IIHOCTHU

IPOBOJIUTh MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBI OT JPYrol C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIEI0BaHUE, COOMPATh YCTAaHOBKY M BBIOJHSATDH
U3MEpeHus, cieays MpeJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJIbTaThl NOIYUYSHHON 3aBUCUMOCTH B BUJE TaOJIUL U rpaduKOB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUTAHUPOBaTh ~ W3MEpPEHHs,  CoOMpaTh  AKCIIEPHUMEHTAIBHYIO
YCTaHOBKY, CJI€Qys MNpEMJIOKEHHONM WHCTPYKLMH, U BBIYHUCIATH

3HAa4YCHUC BCIINYNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKH Oe€30MacHOCTH Ipu pabdoTe cC

1a00paTOPHBIM 000py10BaHHEM

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOW HAa MX OINHCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaxX (DU3MYECKHX SIBICHMH U HEO0OXOAMMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTLIC TCXHUYCCKHEC yCTpOfICTBa 1 U3MCPUTCIIbHBIC
HpI/I60pH 1o CXeMaM U CXEMAaTUIHBIM PUCYHKAM, COCTABJIAITh CXCMbI
QJICKTPHUICCKUX ueneﬁ C MOCICAOBATCIbHBIM W HapaJlJICIbHBIM
COCAUHCHHUECM JJICMCHTOB, pasjindasd YCJIIOBHBLIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKHUX LETIEeH

1.16

MPUBOJUTE TpUMEphl (HaXoAWTh HH(MOpPMALKIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PU3MYECKMX  3HAaHUM B
MOBCETHEBHOM JKM3HM Juid oOecriedeHuss Oe30MacHOCTH TP

O6paH_IeHI/II/I C an60paMH n  TCXHHUYCCKHUMH YCTpOﬁCTBaMH,




1.17

COXpPAaHCHUA 3I0pPOBbA U COGJIIOILGHI/IH HOPM 3KOJOTHYCCKOTr0

MOBE/ICHUS B OKpY XKaIolIel cpene

OCYILECTBIIATh NOUCK HMH(pOpMAIMKU (PU3HUECKOrO COAEpKaHHUs B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJTHUTEIbHBIX MCTOYHUKOB BBIENATh MH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEOCTOBEPHOI

1.18

WCIIONb30BaTh TPU BBINOJHEHMM Y4Ye€OHBIX 3aJaHUNA HAy4dHO-
MOMYJISIPHYIO JIUTEPATypy (U3NYECKOTO COAEP KaHUS, CHPaBOYHbBIC
Marepuaibl, pecypcbl cetu HMHTepHer; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

CO3/aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHWE YCTHBIC
cooOmieHus, 0000mas HHPOPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpPKAHUS, B TOM YHCJIC ITyOJMYHO TMPEICTABIATH
pe3yNbTaThl MPOSKTHOM MM UCCIIEIOBATEILCKOM NeSTeNbHOCTH, TIPU
9TOM TPAaMOTHO MCIIOJIb30BATh M3Yy4ECHHBIM IOHATUHHBIN anmnapar

Kypca (1)I/I3I/IKI/I, COIIPOBOXKAATh BBICTYIIJICHUC Hpe3eHTaHHeI>i

IIPY BBINOJIHEHUN Y4€OHBIX IPOEKTOB U UCCIIEIOBAaHUHN (PU3HUECKUX
MIPOLIECCOB pacIpesiesiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIEIWTHh 3a BBIIIOJIHEHUEM IUIAHA
JNEUCTBUM UM KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBI BKJIaJ] B JESATENBHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHMKAaTUBHOE  B3aUMOJEWCTBUE, MPOSBIAS  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOTO 00111ero 06pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAaHHOC (i)I/I?)I/I'—IeCKOG SIBJICHUC

1.3

pacrio3HaBaTb IPOABJICHUC H3YUYCHHBIX (1)I/ISI/I'-IeCKHX SIBJICHUN B

OKpYyZKaromeM MUpe, B TOM YUCIIC (bl/ISI/II-IeCKI/IC SBJICHUA B IPUPOAC,




1.4

1.5

MIPU 3TOM NEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACTATD

CYILECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3NYECKUX SIBICHUI

OMMCHIBATh HM3yUEHHBIE CBOICTBa Ted M (pu3HUecKue sBICHUS,
UCTONB3yd (pU3MUYECKHe BEMUYMHBI, NpPU OMHMCAHUH TPABHILHO
TPakTOBaThb  (DU3MYECKUN  CMBICI  MCIOJNB3YEMbIX  BEJIMYUH,
0003HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOAUTh
(GbopMyInbl, CBS3bIBAIONIME JaHHYI (U3UYECKYI0 BEIHYHMHY C
JIPYTUMH BEJTMUYMHAMH, CTPOUTH IpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCJIIMYHH

XapaKkTepu3oBaTh CBOMCTBa TECII, (1)I/IBI/I‘I€CKI/I€ SABJICHUA U ITPOLECCHI,
HCIIOJIB3Ysd HU3YUYCHHBIC 3aKOHBI, IIPU OSTOM JAaBaTb CJIOBCCHYIO
(1)OpMYJ'II/IpOBKy 3dKOHa MW 3allUChIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIPAKCHHE

1.6

OOBSACHATH (PM3MUECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBIIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JOrMYecKUx LAaroB C MOMOIIbIO 2 — 3 M3y4YEHHBIX CBOMCTBA

(bU3NYECKUX SBICHUH, PU3NIESCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemate pacuéTHble 3a7auu (omuparoniyecs Ha cucreMy u3 2 — 3
ypaBHEHHUI), WCIONB3ysl 3aKOHBI © (OPMYJIBI, CBS3BIBAIOLINC
¢u3nuecKkue BENMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3a/ladyd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISBISTH HEIOCTAIONIHE WIIH
M30BITOYHBIE TaHHBIE, BRIOUPATH 3aKOHBI U JOPMYJIIbI, HEOOXOAUMBIE
JUTSL PEIICHUs], POBOJANTHh PACUEThl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUCHHOTO 3HAUCHUA (I)I/I3I/I‘ICCKOI\/’I BCIIMYNHBI

pacCiio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPU IMMOMOIIA
(1)I/ISI/I‘IGCKI/IX MCTOIAO0B, UCITOJIB3YS OIMMCAHUEC UCCIICAOBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIOKECHNUE, OLCHUBATHL IIPABUIIBHOCTH IIOpPAAKA
IMPOBCACHHA HCCICAOBAaHWA, [OCJIIAaTb BBIBOABLI, HWHTCPIIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIICHI/II71 1 ONBITOB

MPOBOJMUTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SBICHUN WU
(bU3MYECKUX CBOMCTB Tell: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYI0BaHMS, OMUCHIBATH XOJ] OIBITA U €r0

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI




1.10

1.12

NPOBOJUTH TPU HEOOXOTUMOCTH CEpPHI0 NPSAMBIX H3MEpPEHU,
OIpeiesisisl CpeHee 3HAuYCHHE H3MepseMoi BeauuuHbl ((PoKycHOe
paccrosiHie coOMparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTh HCCIIEOBAHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TNIAHUPOBAThH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHPOBATh PE3yIbTAThl
MOJIYYCHHON 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

rpa(bI/IKOB, ACJIaTh BBIBOJAKI 110 PE3yJIbTaTaM HUCCICA0OBaHNA

MPOBOAUTh  KOCBEHHBIE  HU3MEpPEHHs  (PU3MYECKHX  BEJIUYHUH:
IUIAHUPOBATh ~ WM3MEPEHUs,  CcOOMpaTh  IKCIECPUMEHTAIBHYIO
YCTAHOBKY M BBINOJHATh HW3MEPEHMs, CIEAys MPeII0KEHHON
WHCTPYKUMHU, BBIYUCIATH 3HAYCHUE BEJIMYMHBI U AHAIM3UPOBATH
MOJIyYEHHbIE pe3yJibTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuUia TEXHUKM Oe30macHOCTH Ipu  pabdoTe cC

1abopaTopHBIM 000pYyI0BAHUEM

pa3nuyaTtbh OCHOBHBIC MPU3HAKU M3YUYCHHBIX (DU3NYECKUX MOJETICH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEUHBIH
HMCTOYHMK CBETA, Jyd, TOHKAas JIMH3a, IUIaHETapHas MOJEIb aToMma,

HYKIIOHHAs MOACIIb aTOMHOTI'O Apa

XapaKTepu30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (IU3MYECKHX SIBICHMH U HEO0OXOAMMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJIOTMYECKUX MPOIECCOB MPU PEIICHUH y4eOHO-IPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOSHU S U300paKEeHUH B IIJIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOJUTE TpUMEpHl (HaXoAWTh HHGMOpPMALKIO O MpUMeEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM Uil oOecriedeHusi Oe30MacHOCTH IpHU

O6paH_IeHI/II/I C npn60paMH n  TCXHHYCCKHUMHU YCTpOﬁCTBaMH,




1.18

1.19

1.20

1.21

COXpPAaHCHUA 3I0pPOBbA U COGJIIO,ZLGHI/IH HOPM 3KOJOTHYCCKOTr0

MOBE/ICHUS B OKpY XKaIolIel cpene

OCYIIECTBIISITh MOUCK HMH(pOpManuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEpHET, CaMOCTOATENHHO (HOPMYIIHPYSI TOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEICHUS JOCTOBEPHOCTH  IOJIYYEHHOMN
nH(OpMAIIMM HAa OCHOBE MMEIONIUXCS 3HAHUW W JIOTIOJHUTEIHHBIX

HCTOYHHKOB

UCIOJb30BaTh IPU BBINOJIHEHUM Y4eOHBIX 3aJaHUil Hay4dHO-
MOMYJIIPHYIO JIUTEpaATypy (PU3MUECKOro COAepKaHUs, CIIPABOYHBIC
MaTepuaibl, pecypcsl cetdh VIHTepHeT; BiaaeTh HNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAITUH U3 OTHOM

3HAKOBOM CHCTEMBI B APYTryro

CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE WH(POpPMAIMU M3 HECKOJBKHUX HCTOYHUKOB (HU3HUECKOTO
CoJiepKaHusl, MyOJIUYHO MPEJICTABIATh PE3YJIbTAaThl IPOESKTHON WU
HCCIEAOBATEIIbCKON  NEATENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIOJIb30BaTh M3yUYEHHBIH TOHATUWHBIA ammapar Hu3y4aeMoro
paznena (U3MKKH U COMPOBOXKAATH BHICTYIUICHHE IPE3EHTAlUeH C

y‘IéTOM 0COOEHHOCTEH AyJUTOPpHUU CBEPCTHUKOB

IIPpH BBIITIOJIHCHUHA y‘~IC6HI>IX IMPOCKTOB U I/ICCJIGI[OBaHI/Iﬁ q)HSI/IIIeCKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B rpynrie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3ajgadYaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ )51 KOPPECKTUPOBATH €ro, AaICKBATHO OLICHUBATb
COOCTBEHHBIH BKJIaa B ACATCIBHOCTHL TI'PYIIIbI, BBICTpAWBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, MMPOSABJIAA T'OTOBHOCTH

paspeniath KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon

pasaeJia 3JIEMEHTA
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

IIpoBepsiemble 1eMEHTBHI COleP:KAHUS

1.1

duszuka — Hayka O NpUpoAE. SIBIeHUS NPUPOIBIL.
Qusnuyeckue SABICHUS: MEXAaHUYECKHE, TEIIOBbIE,

QJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

@usnueckue BenUUMHBL M3MepeHue pu3MUECKUX
BenmuunH. ®usnyeckue mnpubopsl.  IlorpemrHocTs

n3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHULL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBI METO/ MMO3HAHMSA: HAOIIOACHUE,
IIOCTAaHOBKA Hay4YHOT'O BOIPOCA, BBIABH)KECHHUE TUIIOTES,
HKCIIEPUMEHT IO IPOBEPKE THUIIOTE3, OOBSICHEHUE

Ha0II01aEMOT'0 SIBJIEHUS
Onucanue GU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH

[TpakTueckue pabOThI:

HiHPar##Hl3Mepenre pacCTOSTHUN.
#H##Par###3meperne o0bEMa KUIKOCTH U TBEPIOTO
Tena.

#HHHPar###Onpeenenre pa3MepoB MajbIX TeJ.
#iHParf##l3Mepenne TemmepaTypsl IIpH  IOMOILU

KUJKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIIEPATy bl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELLIECTBA

2.1

#H#HPar###CTpoeHne BelIeCTBA: aTOMBI M MOJIEKYJIHI,
ux pasMmepbl. ONBITHI, TOKA3bIBAIOUINE JHUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#H##Par#Ht]IBokeane  dactury  BemiectBa.  CBS3b
CKOPOCTH JABW)KCHHUS 4YACTHII C TEMIIepaTypou.

BpoyHnoBckoe nBuxkenue, mupdysus

2.3

B3aHMO}IeﬁCTBHe YaCTHUILl BEIICCTBA: IPUTAKCHUC U

OTTAJIKUBAHHUC




Hi#HPar### ArperaTHole COCTOSIHUSI BEILIECTBA:

CTPOCHHE rasos, JKHIKOCTEH u TBEPIBIX
24 (KpucTauIMyecKux)  Tel.  B3auMocBsizb  Mexay
CBOMCTBAaMHM  BEIIECTB B  Pa3HBIX  arperaTHhIX
COCTOSIHUSIX U UX ATOMHO-MOJIEKYJISIPHBIM CTPOSHUEM
2.5 OCO0OEeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue paboTHI:
#H##Par###Onenka quaMerpa aToMma METOJIOM PSIOB (C
UCIoJIb30BaHueM ¢Gotorpaduii).
2.6 H#AHPar###ONBITEL 110 HAOMIOAEHUIO  TEIUIOBOTO

pacIIMpEeHHUs Ta30B.
HHHPar###ONbITEl 110 OOHAPYKEHHUIO JEHCTBHS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBVDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHHYECKOE IBIIKEHUE. PaBHOMepHOE i
' HEPaBHOMEPHOE JIBIKCHHE
#i##HParfi##Cropoctb.  CpenHsisl  CKOpPOCTh  IpuU
3.2 HEPaBHOMEPHOM JABM)XEHHUU. Pacuér myTu u BpeMeHUu
IIBIDKEHUSA
SIBnenue uHepuuu. 3akoH MHepuuu. B3aumopeiicTBue
33 TeJ KaK MpUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca kak Mmepa HHEpTHOCTH Teja
34 #H##HPar###l InotHOCTE BemiecTBa. CBsA3b IIOTHOCTH C
' KOJIMUYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BellecTBa
35 Cuna Kak XxapakTepuCcTHKa B3aUMOJICHCTBUS Tell
16 Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cunbl
' MTOMOIIIBIO JUHAMOMETpPA
37 #H##HPar### IBnenne TAroTreHusa U cuia Tsokectd. Cuna
' TSKECTH Ha JpYrux IiaHerax. Bec Tema. HeBecomocTh
18 Cuna tpenusi. TpeHHE CKONBKCHHUS U TPEHHE TOKOSI.
' Tpenue B Ipupoje U TEXHUKE
3.9 H##HPar###CrioxkeHue Ccuil, HaNpaBJICHHBIX IO OJHOM
' npsMoii. PaBHoIeCTBYIOIIAs CHIT
3.10 [TpakTideckue paboThI:




3.11

3.12

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBUYKEHUS
(wrapuka B JKUAKOCTH, MOJEIH 3IIEKTPUUYECKOrO
aBToMOOWIIT M Tak pganee). OmnpenencHue cpenHein
CKOpOCTH CKOJIbKEHMA Opycka WIM IIapuka [0
HAKJIOHHOM IulockocTH. OmpeneneHue IUIOTHOCTU
TBEépROoro  Tema.  OmbITHl,  JEMOHCTPHPYOIUE
3aBUCUMOCTh PaCTsDKeHUs (nedopMmarvin) npyKUHbI OT
HOPUIOKEHHON cuibl. ONBITHL, JAEMOHCTPHUPYIOLIUE
3aBHCHMOCTb CHJIbI TPEHMSI CKOJIbKEHMSI OT BEca Tela U

XapakTepa COImpuKacCarInuxcs HOBerHOCTef/'I

dusnuecKue ABICHUS B IPUPOJE: IPUMEPHI JBHKEHUS C
Pa3IMYHBIMK CKOPOCTSIMM B )KMBOM M HEXKMBOM IPUPOJIE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

Texnudeckue YCTpOﬁCTBaZ JAUHAMOMETDP, IMIOAIIHUITHUKHA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

[aBnenue TBEpmoro tena. CrnocoObl yMEHBIIEHUS U
YBEJIMYEHUS J1aBICHUS
[aBnenue ras3a. 3aBUCHUMOCTb JaBJIEHHMS rasa oOT

00BEMa, TeMIieparypbl

4.3

4.4

4.5

4.6

4.7

Hepeﬂal{a JaBJICHHUA TBépI[BIMI/I TCJIaMU, XUAKOCTAMHU U

razam. 3akoH Ilackams. IIlHeBMaTHUeCKHE MAIIIMHEI

3aBUCUMOCTh  JIaBJE€HUS JKMJIKOCTH OT TIyOHHBI.
I'unpocraTuueckuii  mapajokc. CooOmaromuecs

COCyIHbI. FI/II[paBJ'II/I"IeCKI/Ie MCXaHU3MBI

AtMocdepa 3emun u  aTMOocepHOE JIaBIEHUE.
[IpyuuynHBl  CymiecTBOBaHHUS BO3AYIIHOM  00OJOUYKH
3emun. OnpiT Toppuuennu. 3aBUCUMOCTh
aTMOC(EpPHOT0 JABJICHHUS OT BBICOTHI HAJ YpPOBHEM
MOpst

Nsmepenne armochepHoro masieHus. [Ipubopsr st
U3MepeHus aTMOC(HEPHOTO AaBIICHUS

JlelicTBUE KUIAKOCTH M rasa Ha IOIPYKEHHOE B HUX
Teno. BreiTamkuBaromas (apxumenoBa) cuia. 3aKoH

Apxumena




4.8

[InmaBanue Ten. Bo3ayxoriaBanue

4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBUCHMMOCTH Beca Tejla B BOJie OT
00béMa TOTpYXEHHOW B IKHIKOCTH 4YacTH Tela.
OnpeneneHre BBITAIIKUBAIOLIECH CHUIIbI, JEUCTBYIOIIEH
Ha TeJo, MOrpykéHHoe B KuAkocTb. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOIIEH
Ha TEJI0 B JKUJIKOCTH, OT Macchl Teia. OIBITHI,
JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb  BBITAJIKHUBAIOIICH
CUJIbI, IEHCTBYIOIIEN Ha TEJIO B KUJKOCTH, OT 00bEMA
MOTPY>KEHHOM B JKMAKOCTh YAaCTH TE€JIa U OT IUIOTHOCTH
)kuakoctd.  KoHCTpyupoBaHue — apeomeTpa  WIH
KOHCTPYMpPOBAaHME JIOJKM W  OmpeneneHue  eé

rPy30MO0ABEMHOCTH

4.10

du3nyeckue SABJICHUSA B npupoac: BINAHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKUBOM OpraHu3Mm,

IJIaBaHUE PhIO

4.11

Texaudeckue ycTpoiicTBa: COOOLIAIONINECS COCY/BL,
YCTPOHCTBO BOJOIPOBOJA, T'MJPABIMYECKUI Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMEDP, OPIIHEBON HAcCoC,

apeomeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 MexaHuueckas MOIIHOCTh

53 [Ipocthie MexaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS

' mI0ckoCTh. [IpaBuiio paBHOBECHUS pblyara

5.4 [TpumeHeHue paBuia PaBHOBECHUS pbldyara K OJI0OKy
«3omoroe  mpaBwio»  MexaHuku. Koapduument

5.5 MHOJIE3HOT'O JEeUCTBUS MEXaHHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHImanpHast SHEPrUM TeJa, MOJHIATOrO HaJl 3eMIEN

5.7 Kunernueckas sneprus

53 [TonHas mexanwdeckas YHEprus. 3aKOH U3MEHECHHS U

COXPAaHCHUMA MEXaHH4YeCKOH OHEPIrun




59

5.10

[TpakTuyeckue paboOTHI:

#H##Par###Onpenenenne pabOThl CUJIBI TPEHHS TIPH
PaBHOMEPHOM JIBM)KEHUU Te€jJa IO T'OPU30HTAIbHOU
noBepxHOCTU. [ccnenoBanue ycnoBHN paBHOBECHUS
ppiuara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

HSy‘ICHI/Ie 3aKOHAa COXpaHCHUA MEXaHUYeCKOH OHEpIrun

dusnyeckue SBICHHSI B npupoac: pbHaru B TECJIC

YCJIOBCKAa

5.11

8 KJIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckue yCTpOMCTBA: pblUar, IOABUKHBIA U
HEMOJIBWKHBIN OJIOKU, HAKJIIOHHAS TJIOCKOCTb, TPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 1eMEHTBHI COIePKAHUS

TEIUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHbIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3Mepsl
MoJsieKyd. OmbITEl, TMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOHGKYJI}IpHOKHHeTI/I‘ICCKOﬁ TeOpHUn

Monenu  TBEPAOro, IKUAKOIO M Trazo00pa3zHOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHble

TCJ1a

OOBsicHEeHHE CBOICTB I'a30B, )KUAKOCTEH U TBEPBIX TEI
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIAPHOKMHETUYECKOU

TEeOpUn
CMmaunBaHUe U KallWJISIPHBIE SIBJICHUS

TennoBoe pacmIMpeHne U cKaTue

6.6

Temneparypa. CBsi3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O IBUXXCEHUA YaCTHUI]




BnyTtpeHHsAs JHEPIuUsl. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEpPruu: TEIUIonepeaadya U COBEPIICHUE
paboThI
63 Bunsl TEIJIONepeaun: TEIJIONPOBOJHOCTb,
' KOHBEKLHUS, N3JITy4YCHUE
KommuectBo  TemnoTel.  YaenbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTo OanaHca
611 [InaBieHne M  OTBEpPAEBAHME  KPUCTAJUIMUECKUX
' BELLECTB. Y eNbHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
610 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyPbl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPaHUs
[Tpunnuner  pabotel  TemioBbix aurarened  KIIJI
6.15 TEIJIOBOTO JABHUTAaTelNsA. TeIlIOBEIE NBUTAaTEIN U 3alllUTa
OKPYXaroIIel Cpeabl
616 3aKOH COXpaHEHWs M TMpEeBpallleHuss HHEPruu B
' TEIUIOBBIX Ipolieccax
[TpakTudeckue paboOThI:
HHHPar###ONBITEL 110 OOHAPY)KEHUIO JIEUCTBUS CHUJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
HAHParf##ONBITBL  TI0  BBIPAILIMBAHUIO KPUCTAJIOB
6.17 IIOBAPEHHOM COJIM WK caxapa.

HH#HPar###OneITel 10 HAONIONEHHIO  TEIJIOBOTO
pacIIMpeHus Ta30B, )KUJIKOCTEN U TBEPJIBIX TEI.
H#HPar#H#Onpenenenue 1aBaeHNs Bo3lyXa B OaiioHe

HINPHIIA.




HH#HPar###ONBITB, NEMOHCTPUPYIOLIME 3aBUCUMOCTh
JABJICHUS] BO3[yXa OT ero oO0b&éMa U HarpeBaHUs WU
OXJIKICHHUSI.

#i#Par## IpoBepka TUTIOTE3bI JMHEHHOMN
3aBUCHMOCTH  JITUHBI ~ CTOJNOWKA  JKHJIKOCTH B
TEPMOMETPUUYECKOIl TpyOKe OT TeMIlepaTyphl.
###Par###Habmonenne  M3MEHEHUsT  BHYTPCHHEH
SHEPTUM TeJla B pe3yJibTaTe TEeIionepesadyn u paboThl
BHEILIHUX CHIIL.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUH XOJIOTHOM U TOpsiueld BOJBI.
#HHHPar###Onpenenenne KOJINYECTBA TETLJIOTHI,
MOJIy4YEHHOTO BOJIOM TIPH TEIJIOOOMEHE C HArpeThiM
METATMYECKUM LUTUHAPOM.

H#HHPar##H#Onpenenene  yJIelabHOM — TEIUIOEMKOCTH
BEIIIECTBA.

#Hi#HPar###lccnenoBanue npoiecca UCIapeHus.
#HH##Par##HOnpeneneHue OTHOCUTEIbHOW BJIAXHOCTH
BO3/IyXa.

#HHPar###Onpenenenne YIETbHOU TETIOTHI

IJIaBJICHUS JIbAA.

6.18

6.19

dusnueckue SBICHHUS B MNPHUPOJE: TOBEPXHOCTHOE
HaTsDKEHHE W KalWUIAPHBIE SBICHHUS B TPUPOAE,
KPHUCTAJTBI B IPUpOJIE, n3nyuenue CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHEC, CHECIa.

TexHnueckne yCTpOMCTBA: KaNWUIAPBIL, IPUMEPHI
MCIIOJIb30BaHUs KPUCTAJIJIOB, KUAKOCTHBIN TEPMOMETD,
JMaT4YUK TeMIepaTyphl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THTPOMETpPBI, TICUXPOMETp, MapoBasi TypOHHA,

ABUTATCJ]Ib BHYTPCHHETO CrOpaHu.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

3JICKTpI/I3aL[I/I}I TECII. I[Ba poaa 3JICKTPUICCKUX 3apsa10B




B3aumMopeiictBue 3apspkeHHBIX Tel. 3akoH KyioHa

7.2 (3aBHCUMOCTB CHJIbI B3aMMOJEHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUSL MEXKIY TEIaMH )
DJIEKTPUYECKOE noJe. Hanpsioxkéanocts

7.3 ajeKkTpuueckoro moss. IlpuHunun — cymnepro3unuu
AIIEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE)
Hocurenu »snekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anekTpudeckuit 3apsaa. Ctpoenue aroma. [IpoBonHuku
U JUDJIEKTPUKU

7.5 3aKOH COXpaHEHHMS JIEKTPUUECKOTro 3apsiia

6 DNeKTpUYecKuii  TOK.  YCJIOBHS  CyIIECTBOBaHUS

' AIEKTPUYECKOT0 TOKa. MICTOYHMKM MOCTOSTHHOTO TOKA
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTSX U razax
Onektpuueckas uenb. Cuna TOKa. DIEKTPUUYECKOE

7.8
HaIpsHKEHUe

=9 CornpoTuBieHne MPOBOJIHUKA. VY nenbHoe

' CONPOTHUBIICHUE BEIIECTBA

7.10 3akon OMa a1 yyacTKa Lenu
[TocnenoBarenbHOe W THapalieIbHOE COEIMHEHHUE

7.11
MTPOBOTHUKOB
PaGora ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyinst — Jlenna

13 DJeKTpUUYecKre Ienu U MOTPeOUTENH IIEKTPUUIECKOM

' sHepruu B ObITy. KopoTkoe 3aMbIkanne
[TocTostHHBIE MarHUTHI. B3anmoselicTBrEe MOCTOSTHHBIX

7.14
MarHuTOB

715 MarnutHoe mnosne. MarHutHoe mojie 3eMiIM U €ro

' 3Ha4Y€HHE IS )KU3HU Ha 3emiie

.y OneiT Opcrega. MarHuTHoe TmoJie 3JIEKTPUUYECKOTO

TOKa. HpI/IMCHCHI/IC QJICKTPOMArHuTOB B TECXHHUKE




7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DJIEKTPOIBUTATENb MOCTOSIHHOTO TOKa. Mcnonbs3oBanue
AJIEKTPOJIBUTATENIEN B TEXHUUYECKUX YCTPOWCTBAX U Ha

TpaHCIIOpTe

OnbiTel  @apajned. SBieHue  AJIEKTPOMArHUTHOU

uaaykuuu. [Ipasuno Jlenna

DJeKTporeHepaTop. CrniocoOsl MOJIy4YEHUS
AIIEKTPUYECKOM  DHEpPruH.  DJIEKTPOCTaHIMH  Ha

BO300HOBJISIEMBIX UCTOYHUKAX SHECPrun

[TpakTuyeckune pabOTHI:

OMnbITHI 10 HAOJIOICHUIO AJIEKTPU3AIUHN TET MHIYKIIUEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue JEMCTBUS DIICKTPUYECKOTO TOJS HA
MPOBOJTHUKY U JUIJICKTPUKH.

COopka u mpoBepka pabOTHI SJIEKTPUUECKOU IEMU
MOCTOSTHHOTO TOKA.

H3mepenue u peryIupoBaHuEe CHITbI TOKA.

V3mepenue u peryaupoBaHue HAMPSHKCHUSI.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, HWAYIIETO
4yepe3 pe3UCTOp, OT CONPOTHBIEHHS pE3NCTOpa M
HANPSDKEHUS Ha PEe3UCTOpe.

OmnbITHI, JIEMOHCTPHUPYIOIIHE 3aBHCHUMOCTH
AJIEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIAIH ITOTICPEYHOT0 CEUCHHS U MaTepraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNEOBATEIbHOM COEAMHEHUU [BYX PE3UCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapalljieIbHOM
coeMHEHUU pe3uctopoB. OmpeneneHue pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIETO Yepe3 PpPe3nucTop.
OmnpeneneHre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTope. HUccnenoBanue
3aBHCHMOCTH CHJIBI TOKQ, UAYIIETO Yepe3 JaMIIOUKy, OT

HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpesarens.




Uccnenosanue MarHUTHOTO B3aUMOJICUCTBUS
IIOCTOSIHHBIX MarHuToB. M3yyeHue MarHUTHOro moJisd
MOCTOSIHHBIX MAarHUTOB NpH HUX OOBEAUHEHUU U
pazaenenuu. MccienoBanue qeUCTBUS 3IEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPHPYIOLINE 3aBUCUMOCTh CHUJIBI
B3aUMOJICHCTBUS KaTYLIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBJIeHHs Toka B Karymke. M3ydenwue
JIEUCTBHUSI MAarHUTHOTO TOJIE Ha MPOBOJHUK C TOKOM.
Konctpynpoanue u U3y4yeHUe paboThI
BIIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OmNBITBI  TIO
HCCJIEIOBAHUIO SIBJICHUSI 3JIEKTPOMAarHUTHOMN
WHIYKUWUW: HCCIEAOBAHUE WM3MEHEHUU 3HA4YeHUs U

HaIlpaBJICHUA UHAYKIIHOHHOTO TOKa

dusnueckre SBICHUS B TPUPOAC: DICKTPUUECKUE
ABIIEHUST B aTrMocdepe, DIIEKTPUYECTBO  IKHUBBIX
7.21 OpraHU3MOB, MArHUTHOE MoJie 3eMiu, Apei( MOI0CoB,
POJIb MAarHUTHOTO TOJIS JIJIS1 )KU3HU Ha 3emiie, TIOJIIPHOE

CHUSIHUEC

TexHuueckue ycTpOMCTBA: JIEKTPOCKOI, aMIIEPMETD,
BOJIbTMETP, PEOCTAT, CUETUHK JIEKTPUUECKOM SHEPruH,

SJICKTPOOCBECTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC

7.22
AIIEKTPOIPUOOPHI (mpuMepsl), NEKTPUYECKUE
NPEJOXPAHUTEIH, SJIEKTPOMATrHUT, SJEKTPOJIBUTATEID
MOCTOSTHHOTO TOKa, TEHEPATOp MOCTOSIHHOTO TOKA
9 KIIACC
Kon Kon
[IpoBepsieMble 7IEMEHTHI COJIEPIKAHUS
pasznena 3IIEMEHTa

8 MEXAHUWYECKUE SBJIEHUA



Mexannueckoe JABWXKEHHE. MarepuaibHas TOYKA.

51 Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUIKECHUS
8.3 PaBHOMepHOE NPAMOJIMHENHOE ABUKEHHUE
#H##Par##HtHepaBHoMepHOE NPAMOJIMHEHHOE
8.4 nBrxkeHue. CpeHsisi 1 MTHOBEHHAs! CKOPOCTh TeJla pu
HEPaBHOMEPHOM JBUKEHHUU
g5 Yckopenue.  PaBHOyCKOpeHHOE — MpsIMOJIMHEHHOE
' JIBIDKEHUE
8.6 #H##Par###CBoOoqHOEe manenne. OneITh! [ anunes
HiHPar###PaBHOMEpHOE IBUKEHUE IO OKPYKHOCTH.
8.7 [Tepuon u gactota oOpamenus. JluneliHas u yriosas
ckopoctH. LleHTpocTpeMuTenbHOE yCKOPEHUE
8.8 ITepsbriii 3akoH HeroTOoHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akoH HeroToHa
8.11 H#HPar##H#] [pyHIMI Cyneprno3uluu CUIl
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 #H#HParfi##Cuna TpeHMsl: CUila TPEHHsI CKOJIbKEHUS,
. CUJIa TPEHUSI MIOKOsI, IPYTUE BUJIbI TPEHUS
214 #HHParfi##Cuila  TSDKECTM M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEeHUe CBOOOIHOTO MaJIeHUs
%15 JBuxenne mimaHer Bokpyr Comnua.  Ilepsas
' KOCMHUYECKasi CKopocTb. HeBecoMoCTh U meperpys3ku
S 16 PaBHOBecue MarepuanbHOM TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
%17 #Hi#HParf##PaBHOBecue TBEPIOTO TeNa ¢ 3aKPEIUIEHHON
' OCBbI0 BpameHuss. MomeHT cuisl. LlenTp Tsokectn
8.18 Nmnynbce Tena. M3menenne nmmnynbca. UIMImynbe cuiibt
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 Hi#HPar##PeakTHBHOE IBIKEHHUE
8.21 Mexannyeckasi paboTa ¥ MOILITHOCTb




8.22

8.23

Pabota cun TsKecTH, ynpyroctd, TpeHus. CBs3b
SHEPIruu 1 paboThl

IToTennmanbHast SHEprusa TC€ja, MNOAHATOrO Han

MOBEPXHOCTHIO 3eMJIU

8.24

IToTeHumanpHas YHEPrUs CKATOU NPy KUHBI

8.25

8.26

8.27

#i##HParfi##Kunernueckas  sHeprus. Teopema o

KMHETUYECKOM SHEPTruu
HH##Par##H#3aKkoH COXpaHEHUSI MEXaHUYECKOM YHEPTUHI

[TpakTuyeckne paboOTHI:

OmnpeneneHne CpeTHE CKOPOCTU CKOJIBXKEHHS OpycKa
WIA JIBWKCHUS [IapUKa MO HAKIOHHON IUIOCKOCTH.
Omnpenenenre yCKOpEHUs Tesa MpH paBHOYCKOPEHHOM
JBYO)KEHUU 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBaHre 3aBUCUMOCTH IyTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JIBWKCHHHM  0e3  HadalbHOU
CKOpOCTH.

[TpoBepka THIOTE3BI: €CIHM TPU PABHOYCKOPEHHOM
JBY)KCHUU 0€3 HAYaJIbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psJ HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHLITBI TpEeHUs
CKOJIBXKEHHS OT CHJIBl HOPMAJBbHOTO JaBJICHHMS.
Ormnpenenennie kod(PhUIMEHTa TPEHHUS CKOJBXKECHHUS.
Omnpenenenne >xEcTKocTH NpyXuHbL. OmnpeneneHue
paboThI CHJIBI TPEHHS NPH PaBHOMEPHOM IBIKEHHH
TeJa Mo TOPU30HTANIBHOM MmoBepxHOCTH. OmpeneneHne
paboTBl CWIJIBI YNPYTOCTH TpU TMOABEME Tpy3a C
UCMOJb30BAHUEM  HEMOJBM)KHOTO U TOIBHIKHOTO

OJIOKOB

8.28

dusndeckue SIBICHUS B Opupoac: IprUIMBBI U OTJIIUBEI,
JABMKCHUC INIIIAHCT Conaeynoi CUCTCMBbI, PCAKTUBHOC

JABVIKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckue yCTpPOWMCTBA: COUAOMETpP, JIaTYUKHU

MMOJIOKCHHA, PACCTOAHUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI
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9.1

KonebarensHoe JIIBUKEHUE. OCHOBHEIE
XapaKTePUCTHKH  KOJEeOaHWU: IEPUOJ, YacToTa,

aMIUTATY 2

9.2

MaremMatnueckuii M IPYKUHHBIA  MasTHUKH.
IIpeBpamienye  sHepruM  Opu  KoJebaTeIbHOM

IBIDKCHUN

9.3

9.4

9.5

3aryxaromue konedaHus. BoiHyXkaeHHbIE KOojeOaHus.

Pe3onanc

Mexaandeckue BoOdHBL. (CBOHCTBA MEXaHUYECKUX
BOoiH. IIpomosnbHble M momnepeyHsle BOJIHBL. JlIMHA
BOJHBI W CKOpPOCTh e€  pacrnpocTpaHCHHUS.
Mexanudeckre BOJHBI B TBEPJOM TeJle, CEHCMUYECKUE

BOJIHBI

3ByK. ['(poMKOCTb U BbICOTa 3ByKa. OTpaxkeHUE 3ByKa

9.6

Wn¢pa3Byk U yapTpa3Byk

9.7

[TpakTryeckue paboOTHI:

Ompenenenne 4YacTOTBl M Iepuoja  KojeOaHWi
MaTeMaTU4eCKOr0 MasTHHKA.

Ompenenenne 4YacTOTBl M Iepuoja  KojeOaHWi
NPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH TepuoAa KojeOaHH
MOJIBEIICHHOTO K HUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH TepuoAa KojeOaHH
NpY>KUHHOTO MasTHHKa OT Macchl rpysa. [IpoBepka
HE3aBHCUMOCTH  TIepHoja  KoiebaHuil  Tpysa,
MOJIBEIIICHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
npyKuHbl.  V3MepeHHe  yCKOpEeHHsi CBOOOIHOTO

naJicHus

9.8

du3nueckue SABJICHUS B IpHUpOAC: BOCIIPHUATHUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, ceiicMUUYecKue BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHuueckue yCTpOMCTBA: 3XOJIOT, MCIIOJIb30BaHUE

YIIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI




10.1

10.2

10.3

DJIEKTPOMArHUTHOE MOoJjI€. DJIEKTPOMAarHUTHBIE BOJIHBI.

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
[IIkana 37eKTpOMArHUTHBIX BOJIH

DrexTpoMarHuTHas npupoza cBera. CKOpocTh CBeTa.

BonHoBrIe cBOMCTBA cBETA

10.4

[TpakTuyeckue paboOTHI:
M3ydyeHne CBOMCTB 3JCKTPOMATHUTHBIX BOJH C

MOMOIIBI0 MOOMIIBHOTO TeseoHa

10.5

dusnyeckue SBICHHUS B TPHPOJEC: OUOIOTHYECKOE
JNEHCTBHE  BHJIMMOTO,  yJIbTpaduONETOBOTO U

PEHTI'CHOBCKOI'O I/I3J'Iy‘-IeHI/If/'I

10.6

Texnuueckue YCTpOﬁCTBaZ HCIIOJIB30BaHHC

SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOH CBSI3HU

11

CBETOBGBIE SABJIEHUA

11.1

JlydeBast moniens cBeta. MicTouHnKuM cBETa

11.2

[IpssMonMHENHOE pacIIpOCTpaHEHNE CBETA

11.3

11.4

11.5

11.6

Otpaxxenue cBera. Ilmockoe 3epkano. 3akoH

OTpa’XCHHA CBCTA

ITpenomnenue cBera. 3aKOH MPEIOMIICHHS CBETa.

ITonHOE BHYTpEHHEE OTpaXEHUE CBETA
JInnza. Xon tydeit B 1uH3e

OnTtuueckas cucreMa (I)OToannapaTa, MHKPOCKOIIa "

TCIJICCKOIIa

11.7

11.8

I'maz kak onTtudeckass cucrema. bimszopykocTts u
JAJIbHO30PKOCTh

Paznoxxenue Oenoro cBera B CIICKTD. OmnbiTel HeroToHA.

Crno)xeHue CeKTpabHBIX I[BETOB. Jlucnepcust cBeTa

11.9

[TpakTyeckue paboOTHI:

###Par###Accnenosanme 3aBUCHUMOCTH yria
OTpa’kKe€HHs CBETOBOT'O JIyya OT yIJjla MMaJieHHUs.
HiHHParfi##l3yuenrie  XapakTEepUCTUK H300paKeHUs

npeaMeTa B IJIOCKOM 3CpKaJic.
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#HiH#Parf##lccnenoBanue 3aBUCHUMOCTH yria
MPEIOMIICHUSI CBETOBOIO JIiy4da OT yrIjla MaJeHus Ha
IPaHUIIE «BO3IYX — CTEKIIO».

###Par### lonyuenue M300paKEHUNW C  ITOMOIIBIO
coOuparoIIeii JTMH3BL.

##HPar###Onpenenenrne (POKYCHOTO pPAaCCTOSHHS H
ONTHUYECKOI CHIIBI COOMpAIOIEH JTUH3bI.
HH##Par###ONBITBI TIO Pa3JIOKEHUI0 OEIoro CBeTa B
CIIEKTP.

HHHPar##H#ONbBITHl IO BOCIPUATHUIO 1IBETA MPEAMETOB

py UX HAOJIIOIEHUH Yepe3 IIBETOBbIC (DMIIBTPHI

11.10

®Ou3nyecKkue SIBICHUS B npupoac: 3aTMCHUsA COJIHIIa u
.HYHBI, OBCTa TCJI, OITHYCCKHUC SBJICHHA B aTMocq)epe

(uBet HeOa, pedpakius, pagyra, MUPax)

1111 TexHudeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,

' doToanmapar, ONTUYECKUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA

11 Onbitel Pesepdopna u mmanerapHass MoJenb aToMa.
’ Mogaens atoma bopa

172 Hcnyckanne u norionieHue cBera aToMoM. KBaHTHI.
' JInHelyaTeie CIIEKTPBI

12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMma-u3ITydeHHs

14 Crpoenue aromHoro sapa. HykinoHHas wmojenb
' aTOMHOTO siipa. M3oTomsl

125 PannoaktuBHble npeBpaienusd. Ilepuon nomypacnana
' aTOMHBIX sI7IEp

126 SnepHble peakiuu. 3aKOHBI COXPaHEHUS 3aps10BOTO U
' MacCOBOI'0 YUCE

DHeprusi CBsSI3W aTOMHBIX sifep. CBs3b MacChl U
12.7
SHEPrUu

0% Peakuun cuHTe3a u geneHus spep. McrouHukum
' sHeprun CoJIHIA U 3BE3]T

120 SAnepnas »Hepretuka. JlelcTBUE paTMOAKTUBHBIX

I/I3J'Iy‘-ICHI/H71 Ha JXUBBIC OPTraHU3MbI




12.10

12.11

12.12

[TpakTuyeckue paboOTHI:

HaOnroneHue CIUIOIIHBIX W JIMHEHYaThIX CIIEKTPOB
U3ITYYCHUS.

HccnenoBanue TpeKoB: U3MEPEHHE SHEPIHMM YaCTULIBI
110 TOPMO3HOMY IyTH (110 oTorpadusim).

W3mepenue painoakTUBHOro hpoHa

@dusnueckue SBICHUS B MPUPOJAE: €CTECTBEHHBIN
paMOaKTUBHBIN ¢om, KOCMHUYECKHE Ty4H,
pallMOAaKTUBHOE W3JIy4Y€HHE NPUPOIHBIX MHUHEPAJIOB,
JIEUCTBUE PAJMOAKTUBHBIX M3JIyYEHHUH HAa OpPraHU3M

YECJIOBCKAa

Texnuueckue YCTPOﬁCTBaZ CIICKTPOCKOII,

WHJVBHIyaJIbHBIA TO3UMETD, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI OCBOEHHSI OCHOBHO# 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

Ilonumanue ponu (QU3MKM B  HAy4HOM KapTHHE  MMHpa;
c(OPMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3U M I103HABAa€MOCTH SIBJICHUN IIPUPOBI, O POJIH SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKM UM TEXHOJOTHi, 00 3BOIIOLMHU
(GU3NYECKUX 3HAHUN M UX POJIM B IEJIOCTHON €CTECTBEHHOHAYYHON
KapTMHE MHpa, O BKJAJE POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTHUC TCXHUKH U TEXHOJOrui

3HaHUs O BUAAX MaTepuM (BELIECTBO U IOJIE), O JBWKCHUM Kak
crocobe CyIIeCTBOBAaHMS MaTepuH, 00 aTOMHO-MOJICKYJISIPHOM
TEOPUM CTPOEHMs BEIIECTBA, O (U3NYECKON CYLIHOCTH SIBICHHUM
HpUpoAbl  (MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3iInyaTh SBJICHUS II0 OIMUCAaHHUIO UX
XapaKTEepHBIX CBOICTB W HA OCHOBE OMBITOB, JEMOHCTPHUPYIOLINX
JaHHOe (U3UYECKOE SIBIIEHHE, YMEHHE paclo3HaBaTh MPOSIBICHHUE
M3Y4YEHHBIX (U3NYECKUX SIBJICHUM B OKPY’KAIOLEM MHUPE, BBIIEISIS

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnagenue ocHOBaMM MOHSATUWHOIO armapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIH30BAHHUE UX JUJIS PElIeHHs YYeOHBIX 3ajad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SBICHHUS M

IPpOLECChI, UCITIOJIB3Y (I)YHI[aMeHTaJIBHBIe " OMIINPUYICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCIIOJIB3YyA (1)I/ISI/I‘—IGCKI/IG BCJIMYNHBI

Brnagenne ocHOBaMHM METO/JOB HAy4YHOIO TO3HAHHUS C Y4ETOM
co0uTroIeHHsI TTpaBuiI 0€30MacHOro TPpyAa: HabroAeHNue PU3HUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
U3 JTaHHOTrOo Habopa 00OpyJ0BaHUS IO HHCTPYKIMHU, ONUCHIBATH X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYIUPOBATH BHIBOIBI;
IIPOBEICHUE TIPSAMBIX M KOCBEHHBIX H3MEpEHUl (U3NUECKuX
BEJIIMYUH: yMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIbHYI0 YCTAaHOBKY II0 MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ysnbTaTthl ¢ y4€TOM 3aJaHHOM MOTPEIIHOCTH Ppe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIEPUMEHTAIBHBIX HCCICIOBaHUM;
CaMOCTOSITEIbHO COOMpaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (D)M3WYECKUX BEIIMYMH B BUJE TAOIUI] U
rpaduMKOB, YYUTBHIBaTh IOTPEIIHOCTH, [JeJIaTh BBIBOJIBI IO

pe3ysbTaTtaM UCCIIEI0BAHUS

[lonnManue  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJENeH
(MaTepuanbHas TOuka, abCOIIOTHO TBEPOE TEJIO0, MOJEIIU CTPOCHUS
ra3oB, XUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHas MOJI€JIb aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX UL

00BSICHEHUS (PU3HUECKUX TPOIIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyalUil IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISATHh IIPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTpPOMTH OOBSCHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
¢bu3nuecKkux SBICHUH, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENN

YMeHue pemiath pacu€THble 3amauu (Ha 0aze 2 — 3 ypaBHEHHN),
WCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIONIME (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATH KPATKOC YCJIOBHC 3aJayu,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BRIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOAUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIPABOYHBIC JJaHHEIE,
MPOBOJIUTHh PACUYEThl U OIIEHUBATH PEANTMCTHYHOCTH MOJIYYEHHOTO
3HaueHUs (PU3NUECKON BETUUUHBI; YMEHHE OINIPEIENsATh Ppa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘-ICHHOﬁ IIpH pCHICHUUA 3aJa4n




YMeHHne XapakTepus3oBaThb MPUHLHUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCITIONb3Ys 3HAHUS O
CBOMcTBax (U3MUECKUX SIBICHUA U HEOOXOAMMbIE (PU3UYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
yCTPOWCTBAaMHU, COXpPAHEHUsS 370pPOBbsI M COOJIOACHUS HOPM
HKOJIOTUYECKOTO IOBEIEHUS B OKpPY)KAIOLICH cpeze; MOHUMaHHUe
HEOOXOAMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OmnpIT momcka, MpeoOpa3oBaHMsl W TPEICTABICHUS HHGOpMAINN
(GU3MYECKOr0 CO/EpKaHUs C HCIOJIb30BaHUEM HH(pOPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh  IpPHU
BBINOJIHEHUH Y4EOHbIX 3aJJaHUi HAy4YHO-TNOMYJSIPHYIO JIUTEpaTypy
(U3NYIECKOTO CONIEPKAHMSI, CIIPABOYHBIE MaTEPHAIIbI, PECYPCHI CETH
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHU  NPEOOpa3oBaHMS
nH(poOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/1aBaThb COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INHEPEYEHD 9JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 MEXAHWYECKUE ABJIEHUA
{1 Mexanuueckoe JBHKeHuEe. MarepuanpHas Touka. Cucrema oTrcyéra.
' OTHOCHTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMkeHME. Cpennsisa ckopocTs. Popmyiia s
1.2 BBIUUCIICHUS CpelHEH cKopocTh: v = S/t
PaBHOMEpPHOE MPAMOIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPAUHATHI TEa OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEUHOIO JIBUKCHHUSL:
13 (1) =x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHHU MJIsi MPOEKIHMU CKOPOCTH, IMPOEKLUU
IepeMelIeHus, IyTH, KOOPAWUHATBI IIPH PABHOMEPHOM IPSMOJIMHEHHOM
JBUKCHUU
3aBUCUMOCTb KOOPAMHATBHI T€jJa OT BPEMEHHM B Cllydyae PaBHOYCKOPEHHOIO
HpﬂMOHHHeﬁHOFO JABYOKCHUA:
2
S)= Vo, * 1+
2
@opMmyael I OPOEKIHUN NEPEMELICHUs], MPOEKIMH CKOPOCTH U MPOEKLIUU
YCKOPEHUS MPY PABHOYCKOPEHHOM MPSMOJIMHEHOM JIBUKECHUU:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ul IMPOEKIUH YCKOPEHHs, MPOEKIUU
CKOpPOCTH, IMPOEKIHUHU IIEPEMEIIECHUS, KOOPAWHATHI IIPU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobonnoe nanenue. opMyJibl, ONMMCHIBAIOIIE CBOOOIHOE MAICHUE Teja 10
1.5 BEpTUKAIIN (}IBI/I)KGHI/Ie TC€JIa BHHU3 HJIM BBEPX OTHOCHUTCIBHO ITOBECPXHOCTH
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHU JUISI HPOEKIMU YCKOpPEHHS,




1.6

1.7

NpOCKIHUU CKOPOCTU W KOOPAWHATHI IpPHU CBOGOI[HOM nmaacHuM TCjiaa II0

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BIKEHHUS Tela MO OKpy>KHOcTU. Hampasnenue
CKOpPOCTH.

®opmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 PaJuyC OKPYKHOCTH U MEPHOJ

oOpareHus:
2nR
L=
T

LenTpocTpeMuTenbHoe YycKopeHue. HampaBieHue UIEeHTPOCTPEMUTEIBHOTO

ycKkopeHusi. @opmyJia 1l BBIYUCICHUS YCKOPEHUS:

2
_w
=R

CDOpMy.]'Ia, CBA3bIBAOIAA IEPUOA U YACTOTY O6paH_[eHI/IHZ

Macca. II1oTHOCTE BellecTBa. CDOpMy.]'Ia JJIs1 BBIYUCIICHU S IIJTIOTHOCTH

_m
V

1.8

Cuia — BexktopHas ¢puszudeckas BenudnHa. CI0KeHUe CUl

1.9

1.10

SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-d

COHaHpaBHeHHOCTB BCKTOpa YCKOPCHUS TEJIa 1 BCKTOPa CUJIbI, ,HCIZCTByIOIHCﬁ

Ha TCJIO

1.11

1.12

Bzaumopeiictue Ten. Tpernit 3akoH HeroToHa:

Fy y=-Fi,

TpCHI/IC IIOKOA U TPCHHUEC CKOJILIXKCHUS. qDopMyna JJI1 BBIYUCIICHUSA MOYJISA CUJIBL

TPEHUSA CKOJIBXKCHUA:




Hedbopmarus Tema. Ympyrue u Heynpyrue naedopmainuu. 3aKOoH YIPYroi

nedopmaruu (3axoH ['yka):

113 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
FoG. My -i}}:
R:
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaIeHHUS.
114 dopmyna A BEIYUCICHUS CHIIBI TSHKECTH BOJW3W MOBepxHOCTH 3emun: F =
mg.
Jemwxenue mnanet Bokpyr Comnna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpy3ku
Nmmynbe Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
1.15 p=mi
Nmnynbe cucremsl Ten. M3Menenune umiyibca. MMiynbe cusbl
3aKOH COXpaHEHUsl UMITyJIbCa 17151 3AMKHYTOM CHCTEMBI TEN:
1.16 P=myU; +iny U, =const
PeakTnBHOE IBMKEHIE
Mexanunyeckas pabora. @opmyria AJisi BHIYUCICHHUS paOOThI CUJTBI:
A=Fsoos0
MexaHndeckasi MOIIIHOCTb:
1.17
v=4
I
Kunernueckas u noreHuuanbHas sHeprus. @opmyiia sl BBIYUCIECHUS
- KUHETUYECKON DHEPIUH:




TeopeMa o0 kuHeTHUeCKOU YHeprun. Popmyra 1 BHIYUCICHUS
IIOTCHLIAAJIbHON YHEPTUH TeJa, OIAHATOTO

HaJ 3eMIISH:

E,= mgh

Mexanudeckas SHEpIUsL:

E=E;+E ?

119 3aKoH coXpaHEeHHsI MeXaHN4ecKoi aHeprun. Popmyna 1 3aKoHa
COXpaHEHUsI MEXaHUYECKON SHEPTUU B OTCYTCTBUE CHII TpeHus: £ = const.
[IpeBpareHne MexaHN4YEeCKON YHEPTUH MPU HATUYUU CUJIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXaHUKH.

Poryar. Moment cuibl: M - Fl.
YcnoBue paBHOBeCHs pblyara:
M +M,+..=0
1.20
[TonBwxHbI 1 HenoABWXKHBINA 0110ku. KII/] mpocThix MexaHu3MOB,
n= A‘E[ME:&HE.H
A"‘:?&TIIHH
JlaBiienune TBEpIOTO TENA.
®opMyna 1751 BBIYUCICHUS IaBJICHHS TBEPAOIO Tena:
_F
F= G

191 JaBnenue raza. ATMocepHOe JaBleHuUE.

‘ I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopmyrna 7151 BBIYUCICHUS 1aBJICHUS BHYTPU KUIKOCTH:
P=pg+Pu,

1.22 3akoHn [lackans. ['mapaBnruecknii mpecc
3akon Apxumena. dDopmyna sl ONPEACICHUS BBITATKUBAIONIEH CHIIHI,

123 JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B AKUIKOCTh WM ra3:

F_&m. =pgv




Ycaopue miapanus teia. [lnapanue CYZJO0B 1 BO3QYXOIIJIABAHUC

1.24

Mexannueckue KojeOaHus. AMIUIMTYZa, NEpUOJ M dYacToTa KoJeOaHui.

®dopmya, CBSI3bIBAIONIAS YACTOTY U MEPHUO] KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMaTtnueckuii UM IpyKMHHBIA MasTHUKM. [IpeBpaimeHue sHepruu Inpu

Ko0J1e0aTeIbHOM JIBIKEHUHU
3aryxaromue kojaebanus. BeinyxeHHbie konebanus. Pezonanc

MexaHudeckre BOJIHBI. HpOI[OJ'H:HBIe M IIOIICPEYHBIC BOJIHEI. HJ’II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBIL:

L=v-T

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3BYKOBOﬁ BOJIHBI Ha I'paHUIIC

nByX cpenl. MHDpa3ByK U yIbTpa3ByK

1.29

1.30

IIpakmuyeckue pabomul

N3mepeHnne cpeaHel IIIOTHOCTH BEIIECTBA; ApXUMEAOBOM CHUIIBI; KECTKOCTH
NPYKUHBI, KO3(GOUIMEHTa TPEHUS CKOJIbXKEHUS; pabOThl CUJIbI TPEHUS, CUJIbI
YOPYTOCTH; CPEIHEN CKOpPOCTU JABMKEHMsI OpycKa 110 HaKJIOHHOM IIOCKOCTH;
YCKOpeHHUsl Opycka NpH IBMKEHUU IO HAKJIOHHOM IIOCKOCTH; YacTOThI U
nepuoja KojeOaHW MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
Kosie0aHU MPY>KUHHOT'O MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIETO Ha pbIYar;
paboThl CHIIBI YOPYTOCTH IMpPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUIKHOIO
6110Ka; pabOTHI CUJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOILBIO OIBHKHOTO
0J0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOrpyKEHHOMN
YacTH TeJa U OT IJIOTHOCTH JKMJIKOCTH; HE3aBUCHMOCTH BBITAJIKUBAOIIEH CHUIIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JTABJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAOIIEH B ITPYKUHE, OT CTEIICHH
nedopManuy NpyKUHbI; YCKOPEHUs OpycKa OT yTJia HakJIOHa HalpaBJIsIoLIeH;
neproja (4acToThl) KoJieOaHU HUTSIHOTO MasgTHUKA OT JJIMHBI HUTH; TIepruo/ia
Kosie0aHUH MPY>KUHHOTO MasiTHUKAa OT MacChl rpy3a U KECTKOCTU MPYKHUHBI,
HCClIeIOBaHNEe HE3aBUCUMOCTU TepHoJia KOojeOaHUN HUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PABHOBCCHUS pblUara

Dusuueckue s6l1EHUA 8 npupode.‘ NpuUMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOPOCTSIMH B )KUBOW W HEKUBOW MPUPOJIE, AEHUCTBUE CUIIBI TPEHUS B IPUPOJE




U TEXHUKE, MPUIUBbI U OTIUBBI, ABWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PhIUary B TEJIE YEJIOBEKA, BIUSHUE
aTMoc(epHOro NaBJeHHUS Ha JKUBOW OpPraHW3M, IUIaBaHHUE PBIO, BOCIPUSTHE
3BYKOB >KMBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, 3XO

Texnuueckue ycmpoticmea: CIUAOMETP, JATYUKHU TOJIOKEHHS, PACCTOSIHUSA U
YCKOPEHUS, TUHAMOMETp, MOJIIUIHUKH, PAKEThbl, pbluar, MOABUXHBIA U

HCHOI[BPI)KHBIIZ 6J'IOKI/I, HaKJIOHHas IINIOCKOCTb, IPOCTBIE MEXAaHNU3MbI B 6HTy,

13 cooOmIarnImecs cocybl, yCTPOHCTBO BOJOIPOBOAA, IHMIPABINYECKUN Tpecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMeTp, 3XOJoT,
WCIIOJIb30BAHUE YIBTPa3ByKa B OBITY U TEXHHKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU  CTPOEHUs

2.1 BellecTBa. Mojenu TBEPAOT0, JKUAKOTO U ra3000pa3HOro COCTOSIHUMN BEIIECTBA.
Kpucrannmnueckue u amopgHbIe TEIa

25 JiBmkeHne uyactul BeniecTBa. CBA3b CKOPOCTH JBMXKECHMSI 4acTUL C

' Temreparypoii. bpoyHoBckoe nBmxenue, nuddysus

23 CMaunBaHuE U KalWUISIPHBIE SIBJICHUS

24 TemioBoe paciiupeHue u cxxarue

2.5 TemoBoe paBHOBeECHE

26 Buyrtpennss sneprus. PaGora u Ttemsonepenaya kKak crocoObl M3MEHEHUs

' BHYTPEHHEH YHEPTUH

2.7 Bunel Tennonepenayn: TEMIONPOBOIHOCTD, KOHBEKLINSA, NU3ITyUYEHUE
HarpeBanne wu oxnaxaenue ten. KoauuecTtBo TemynoTsl. Y enbHas
TEMJI0EMKOCTD:

2.8

O=an(t,—1)
3aKOH COXPAaHEHHUs PHEPIMM B TEIUIOBBIX IPOILECCaX. YPaBHEHHUE TEIIOBOTO
OanaHca:
2.9
Q+0, +..=0
Ucnapenne n konaeHcauus. M3MeHeHHe BHYTpEHHEW SHEpPrUU B IMPOLECCE
510 UCIAapeHHus M KoHAeHcauuu. KuneHuwe KuAKocTH. YenbHas TemoTa

napooOpazoBanus: L = Q/m




2.11

BnaxnocTe BO3ayXxa

2.12

[InaBnenue wu Kpucraumsauusa. M3MeHeHHE BHYTPEHHEH OHEPIMM IIpU

IUIaBJICHUU U KpUCTaJIJIM3allvu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHsAs DSHeprus CropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMS

ToruMBa: ¢ = Q/m

2.14

[Ipunuuns! padots! TemnoBbix aurateneii. KIT/[ rernnosoro asurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

N3mepenue yaenbHOM TEINIOEMKOCTH METAJUIMYECKOr0 [IWIMH/IPA; KOJIUYECTBA
TEIUIOTHI, TMOJyYEHHOTO BOJOM KOMHATHOM TeMIiieparypbl (UKCHUPOBAHHON
MAacChl, B KOTOPYIO OIYIIEH HAarpeTblid LIUIMHAP; KOJWYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HAarpeThiM LWJIMHAPOM, MOCIIE OMYCKAaHUS €ro B BOAY KOMHATHOU
TEMIEPATypbl; OTHOCUTEIBHOW BJIAXHOCTU BO3AYyXa; YIEIbHOMW TEIUIOTHI
IU1aBjieHUs Jibaa. lMccnenoBaHne W3MEHEHMS TeMmmepaTypbl BOABL  IIPU
Pa3IMYHBIX YCIOBUSX; SIBIICHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOJHON U

ropﬂqeﬁ BOJbI; IIpoLecca UCIIapCHUA

DQusuueckue a61eHUs 68 npupode. TOBEPXHOCTHOE HATSKEHHE M KallWIIJISIPHbIE
SIBJIIGHUSL B IPUPOJIE, KPUCTAJUIbI B NpUpoe, n3nydenue ColHIa, 3aMep3aHue

BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHuE pOChl, TYMaHa, HHEsl, CHera

Texnuueckue  ycmpouicmea: — KallWUISAPbl, TNPUMEPbl  HUCHOJIb30BAHUSA
KPUCTAJJIOB, )KUJIKOCTHBI TEPMOMETD, TaTYMK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIICHUsI JIOMOB, TUI'POMETpBI, ICUXPOMETp, MapoBasi TypOMHA, JBUTATENb

BHYTPEHHETO CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

OnexTpuszanys Tei. J[Ba BUaa 3JeKTPUUECKHUX 3apsiioB

32
33

34

B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia

aﬂeKTpI/I‘-ICCKOC IT0JIC. HaHpﬂ)KéHHOCTL QJICKTPUYCCKOTO IIOJIA. HpI/IHI_II/IH

CYTIEPIO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsaoB. JlelicTBHE AJIEKTPUYECKOro TOJSI Ha

QJICKTPHUYICCKUC 3apAbl. HpOBOI{HI/IKI/I " JUSJICKTPUKHU




ITocTosIHHBIN 251eKTpUUECKUi TOK. JeficTBuUS anekTpruyeckoro Toka. Cuma Toka.

Hanpsixenue.
3.6 I=q/t, U=A4/4
DIIEKTPUUYECKOE COMPOTUBIICHUE. Y JCITBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma a1 yyactka anekrpuieckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHoe coeMHEHNE TPOBOHUKOB PABHOTO COITPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwmeranHble COeTMHEHUS TTPOBOTHUKOB
310 Pabora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenna:
3.11 O=I"-R-t
319 OneiT Dpcrega. MarHuTHOe Moji€ OPSIMOTO NPOBOJHUKA C TOKOM. JIMHUM
MarHUTHON MHAYKITUU
313 MarauTHOE TI0JIe TOCTOSSHHOTO MAarHuTa. B3anmMoaeMcTBHE ITOCTOSHHBIX
MarHuToB
3.14 JlelicTBMEe MarHUTHOTO ITOJIS1 HA POBOJHUK C TOKOM
3.15 Oneitel Dapanes. SBnenue snekTrpoMarHuTHON MHAYyKIuu. [Ipasuino Jlenna
Ilpakmuueckue pabomol
HN3MepeHne  JIEKTPUUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.

HccnegoBanne 3aBUCHUMOCTH CHIIBI TOK4, BO3HHKAOMIETO B TIPOBOJAHHKE

(pe3ucTophl, JIaMIO4YKa), OT HAMIPSHKEHUS Ha KOHI[AX TTPOBOHUKA; 3aBUCUMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, TUIOIIAIU €T0 TOIEPEYHOI0 CEYEHUS U
YIIeIIbHOT'O CONPOTUBIICHUS.

[IpoBepka npaBmiia i 3JIEKTPUUECKOTO HANPSKEHUS IPU NOCIEA0BATEIbHOM
COEJAMHEHUH IPOBOAHUKOB; NpaBUIa Uil CHIIbl 3JIEKTPUYECKOTO TOKA MpPHU

NapajuieIbHOM COEAMHEHNH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6IeHUs 8 npupode: SIEKTPUUYECKHE SABICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Ipeii( MOTFOCOB,
POJIb MATHUTHOTO TOJIST JIJ1s 5KU3HU Ha 3emiie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoucmea. 3JNEKTPOCKOIN, aMIEPMETP, BOJIBTMETP, PEOCTart,
CUETYMK  DJICKTPUUECKONM SHEPruu, dJIEKTPOOCBETUTEIbHBIE IMPUOOPHI,

3.18 HarpeBaTelbHbIE AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MpeIOXpaHUTENH, JJIEKTPOMArHUT, JJIEKTPOABHUTaTEeNb IOCTOSHHOTO TOKa,
TreHEPaTOp MOCTOSIHHOTO TOKA

3.19 DnekTpoMarHuTHbIe BoJHBL. [1Ikana 35ekTpoMarHuTHRIX BOJTH

3.20 JlyueBast moaensb cBeta. [IpsimonnHeiiHOe pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus ceera. [lnockoe 3epkano

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucnepcus ceera

394 JIunza. Xon nyueii B nuH3e. PoKycHOE paccTosiHuEe TUH3bI. OnTHYecKas cuiia

' nun3el: D = 1/F

3.25 I'na3 xak ontuueckas cucrema. OnTudeckue mprudopsI
Ipaxmuueckue pabomul
#Hi#Par#H##l13Mepenne onTUYECKON CHIIbI coOMparomiel JUH3bI; (OKYCHOTO
paccTosiHus coOuparolei JIMH3HI (0 CBOWCTBY paBEHCTBA pa3MEPOB MPEAMETa
Y M300pakeHus1, KOT/Ia IPEIMET PACIIOIONKEH B JJBOMHOM (POKYCE), TOKA3aTENs

3.26 MIPEJIOMIIEHUS CTEKIIA.
#i#HPar#H##lccnenoBanue cBOWCTBAa M300paKEHUS, MOJIYYEHHOTO C MOMOLIBIO
coOuparomield TUH3bI; U3MEHEHUS (POKYCHOTO PACCTOSHUSL JBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia TPEIOMJICHUSI CBETOBOTO JIyda OT yrIJia MaJieHus Ha
TPAHUIIE «BO3AYX — CTEKIIO»

397 Qusuueckue senenus 6 npupode: 3atMmenuss Connna u JlyHbl, 1BeTa Ten,

' OTITHYECKHUE SBJICHUS B aTMOoc(depe (1iBeT Heba, pedpakius, pamgyra, MUPax)
398 Texuuueckue ycmpoticméa. OYKH, TEpHUCKoM, ¢GoToanmnapar, ONTHYECKHE

CBETOBObI




KBAHTOBBIE ABJIEHUA

PamuoaktuBHOCTE. AJba-, OeTa-, raMMma-usnydenus. Peakuuu anbda-u Oeta-

4.1
pacnana

42 Omnswitel Pesepdopna mo paccesnuro anba-yactuu. Ilnanerapuas mopenb

' aToMa

4.3 CocraB aromHoro spa. M3oromsl

4.4 [lepuon nmonypacnaja aTOMHBIX siiEp

4.5 Snepuble peakiyu. 3aKOHbI COXPaHEHUS 3apsJ0BOTO U MAaCCOBOTO YUCEN
Qu3suueckue sA6NeHUs 8 Npupode. €CTECTBEHHBIN paauoaKTUBHBIA (OH,

4.6 KOCMHMYECKHE Jy4Yd, PaJAHMOAKTUBHOE H3JIyYCHUE MPUPOIHBIX MHHEPAJIOB,
JeiicTBHE PaJIMOAKTUBHBIX U3ITyUYE€HUN Ha OPraHU3M YeJIOBeKa

47 Texuuueckue ycmpoticmea: CieKTPOCKOIL, UHIUBUAYATbHBIN JO3UMETP, KaMepa

BunbcoHa, snepHas 3HEpreTuka




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» dusuka: 7-i kacc: 6a30BbIA YPOBEHB: YUCOHUK; 3-¢ U3aHuE, TepepadOTaHHOE
[Tepeimkun .M., BanoB A.M. AxkunoHnepHoe o61iecTBO «I3marenbeTBo
«IIpocBenienue»

» Gusuka: 8-i kmacc: 6a30BbIM YpOBEHb: YyUeOHUK; 3-€ u3laHue, nepepaboTaHHOe
[Mepoimkun .M., UBanoB A.W. AkimonepHoe o0miecTBo «31aTenbcTBO
«IIpocBemenue»

» duzuka: 9-i kiacc: 0a30BbI YPOBEHB: YUEOHUK; 3-€ U3/IaHuEe, epepadoTaHHOE
[Teppimkua .M., I'ytauk E.M., UBanoB A.U. u ap. AkuroHepHoe 00111eCTBO
«3narensctBo «IIpocBemeHue
COopHuk 3a1a4 1o ¢usuke. 7-9KkI1.: mocodue A yyaruxcs
obmeoOpazoBarenbHbix mikon / B.W. Jlykamuk, E.B. UBanoBa M.: [Ipocsenienue,

2022.

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

CamocrosiTenbHbIe U KOHTPOJIbHBIE pa0oThl. Pu3uka. 7-9 ki./Kupuk JI. A. -
M.:Unekca,2020.

DKcrepuMeHTaNbHbIC 3aanust o gusnke. 9—11 ki1.: yded. mocodbue ms
yyamuxcs o0ieoopazonar. yupexaenuii / O. @, Kadapaun, B. A. OpnoB. — M.:

Bepoym-M, 2001.



®dusuka. OnopHbIe KOHCIIEKTHI U pa3HOYypOBHEBBIE 3a1aHus.7-9 ki./Mapon E.A.

- C.I1.:Bukropus, 2016.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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