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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX 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 OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yYECHHS
¢bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTHHY MHpa,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa W3 TIaBHBIX 33724 (HU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPINPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JUIS TOTyYSHHS BHIBOJIOB.

[lemn wusyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «®Dduszuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



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

npHOOpEeTEHUE HHTEpeca M CTPEMJICHHS OOYydYalomUuXcsd K Hay4HOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHMS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha usyuenue ¢usuku (6a30BbIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemeiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



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



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

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

@usnka — Hayka o mnpupone. fABieHus npupoabl. PUZHUYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Qu3nyueckux BelWyuH. Duznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKd HW3Y4aloT [PUPO.Y.
EcTtecTBeHHOHayuyHBIH METOJ TO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

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

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

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTyPBbI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Paznen 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUS.
SBnenne uHEpUMM. 3aKOH HMHEPUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. 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
I'yka. 3MepeHue cuiibl ¢ MOMOLIBIO IUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHUila TSDKECTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OmbITHI, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



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

Atmocdhepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3MyImIHONW 000youku 3emiu. OmbiT Toppuuennu. M3mepenue atMmochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBineHue nelcTBUsI aTMOCHEPHOTO JABICHUS.

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

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs MJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

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

Pa3zgeua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEIUIONIPOBOIHOCTD, KOHBEKIIS, U3IyUYCHHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mIOO0OMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenune. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEN CPEBI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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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 coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JQyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruu Tella B PE3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KysnoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKTY TE€JIaMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3ULIMHU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBO/JIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe T1oJe  3JIEKTpUdeckoro Toka. [IpumeneHwne
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOBUIaTeNb IOCTOSIHHOITO TOKa. Mcronb30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenne CUibl TOKa aMIIEpMETPOM.
. I3MepeHne 251eKTpUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u marazuH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLIWU.

OneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3MmepeHune u peryJnpoBaHue HANpPsIKEHUSI.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApaJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TMOJISI TOCTOSHHBIX MAarHUTOB TIPU  HX
O00BEMHEHUY U Pa3/ICIICHUN.

HccnenoBanre neMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JI€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KUIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
najenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroTona. Bropon 3axkon Herorona. Tperuit 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXEHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianet BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOGCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2)HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, OHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrUH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HalnrogeHue MexaHM4ecKoro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO XE Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHMYECKON PHEPTHH MPH CBOOOTHOM TTa/ICHUH.
CoxpaHeHrne MEXaHMYECKOM dHEPTUH TIPH ABIKCHUH Teja MO ICHCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa W JajJbHEWIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YINPYroCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHU: IEPHO/I,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
IIONIEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenre BeIHYKICHHBIX KOJICOaHUM U pe30HaHCa.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEPUOIa KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJia KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETAa.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHeriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoTona. CroxkeHwue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xona myueil B cobuparomieil JnH3e.

XoJ Jiy4er B paCCEUBAIOIIECH JIMH3E.

[Tonydenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXEHUsI CBETOBOIO Jydya OT yria
naJICHuUs.

2. M3ydeHue xapakTEPUCTHK U300PAKECHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPETOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIO».
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4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JIVMH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespateHus. [lepuon momypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTraHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CnekTpsl pa3aIuyHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOnroaeHue CIIONIHBIX U JUHEHYATHIX CTIEKTPOB U3JIyUYEHUS.

2. HccienoBanue TPEKOB: U3MEPEHHE SHEPIrUM YaCTHULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb TIPEAHA3HAYEH JI CUCTEMAaTU3aIluu
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe JJI MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIUX ATOT YUCOHBIN MPEIMET.

[Ipr u3ydyeHUn NTaHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMHupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIUANBHO AESTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTO OOydYarolIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
dbu3nUecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEC U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YUCJIe JI1 IPOBEPKU TUIOTE3 U MOIYUYECHHS] TEOPETHUECKUX BBIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HAm0OJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUIA, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

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 oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXKHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKH KaK MOLIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KyJbTYpBHI,

- pa3BUTHE HAy4HOH JI0O03HATEIBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLMOHAJIBLHOIO
0J1aronoJry4us:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MPU3HAHHE CBOETO IMpaBa Ha
OLIMOKY M TAaKOI'0 e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacTHE€ B pEUICHHHM MPAKTHUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha TPUMEHEHHE (U3NYECKUX 3HAHMM IS PEIICHHUs 3aaad B
0o0JIacTH OKpy>Kalollel cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer uxX

pelIeHus;

e 8) amanTanmuum K HM3MEHSIIOIMIMMCS YCJOBHSAM COLHMAJBHON W NMPHPOTHOMI
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPHU BBINOJHEHUU HCCICIOBAaHUM U
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
e TEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JacTH
bu3uKY;

e - IUIAHUPOBAHHME CBOET0 pAa3BUTHUA B MNPUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbBTATBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUA,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIAThP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHaBJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI TS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJAUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY ILJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TMpPEICTaBICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B X0Jie 0OCYXJeHUsl y4eOHOro marepuaia, pe3yjbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/adyd W TSP KaHHE
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COTOCTAaBIISATh CBOM CYXICHHUS C CYXICHUSIMHU JPYTHX YYaCTHUKOB
Jrasora, oOOHapyKUBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIbTAThI BHITIOJTHEHHOTO (PH3MYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJdbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNisiTh POJM, OOCYXKJaTh MPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh pabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUA C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSL.

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

Camoopranusauus:

BBISIBJIAITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIUX
JUIS pelieHns (U3NUeCcKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYaNbHOE, TPUHSATHE DELIEHUS B TpyMIe, NPUHATHE pelIeHUui
rpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHUM;
JienaTb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBEKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTroOro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYTrOTO.



HPEAMETHBIE PE3YJIBTATBI

K xonIy 00ydeHus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYEeCKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh sBieHus (audy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalllCHUsI, TEepeaadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, atrMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh TPOSIBJICHHUE HW3YYEHHBIX (U3MUECKUX  SIBIICHUNH B
OKpY’XalolleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBONM M HEXKUBOU
NpUposie, NCUCTBUE CUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EepHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
¢dbuznyeckre BEJIMYMHBI (Macca, 0O0BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYrOCTH, CUJIa TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KHMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJIb3YeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYJIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIUYHMHY C JAPYTHUMH BEJIMYHMHAMM,
CTPOUTH IpaprKK U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
PHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCJIOBHS 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4YE€HHOM (pU3NUECKON BEINYNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy), pas3inyaTb W HHTEPIPETUPOBATH
NOJIyYEHHBI pe3ysibTaT, HAaXOOUTh OIIMOKM B XOJA€ OIBITa, JeNaTh
BBIBOJIBI IO €T'0 pe3yJIbTaTaM;

IPOBOJIUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYJ0BaHMUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Telna,
o0béMa, CHUJBI M TEMIEPATypbl C MCIOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MyTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO NOTPYKEHO TEJIO, YCIOBUI
IUTABaHMSI TEJ, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKHUX BEIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3JyXa, BBITAJIKUBAIONIAs  CWIa, JCHCTByIOmas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW HWHCTPYKUIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJII01aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
0o00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpefie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aIaHUH HAyYHO-TIOMYJISPHYIO
JUTEepaTypy  (PU3MYECKOTOo COAEpX aHHs, CIPAaBOYHbIE MaTepHabI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3yJbTaTaxX MPOEKTOB
WIK Y4YeOHBIX HCCIEIOBaHMUH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

HCIOJIb30BaTh MOHITHUA: Macca U pa3MEPbl MOJIEKYJI, TEIJIOBOE JIBUYKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TeMIleparypa, BHYTPEHHSS DHEpPrus, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, FIECKTPUUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3alnus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYeHHUE),
AJNIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTbI B mpupojae, uznydeHue CoiHIA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJISA JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKkue BeTUUHHBI (TEMIIepaTypa, BHyTPECHHSSI YHEPTHUs, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIECTBA, VyJAEJNbHAs TeEIUIOTa
TUIABJICHUS, yJeNbHAs TEIUIoTa NapooOpa3oBaHMs, yIedbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €IUHMIIBI
¢u3nyecKuX BENUYUH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JIaHHYIO
¢u3NYECKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJBb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKONM TEOpUHU
CTpPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12 JIOrHYecKux
1aroB ¢ Onopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJadyd B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCJIOBUS 3aa4yd 3alMCBIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  pelIeHWs 3aJaud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIECIOBAHMS, BbIAEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpU U3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPhI KUIAKOCTH U
IIomana €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWMOJEUCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3al¥si MArHUTHBIX IIOJIE€M ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MAarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,



CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (POpPMYJIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYJIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3JyXa, CHUJbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3ynbTaThl U3MEPEHUN ¢ YIETOM 3aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLWAAM MONEPEYHOIO
CEUEHMS U YACIIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yabpTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BeIMYMH (yZelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYECHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, THTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJIEKTPUUYECKON HHEPrHH, 3JICKTPOOCBETUTEIbHBIC
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHUX SIBJICHUH M HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUYECKUX
Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHUNA B TIOBCEIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHMS 370pPOBbSI U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEJICHUS B OKPYIKAOLIEH CPELE;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3NUECKOTO COJICpKAaHUS B
NHTepHeTe, HA OCHOBE HMEIOIIUXCA 3HAHUW HU MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BBITIOJIHEHUH YUYEOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO
auTepatypy  (GU3MYECKOrOo  COACpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcel cetu HTEpHET, BiajeTh MpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIep>KaHMs, B TOM 4YHCIE MYyOJIMYHO TMPEACTABIATH PE3YJIbTaThl
MPOCKTHOW WJIU UCCIEAOBATEILCKON NIEATEIIBHOCTH, NMPU ATOM T'PAMOTHO
UCIIOJIb30BaTh HW3YUYEHHBIM TOHATHIHBIA anmapar Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

MPU BBINOJHEHUH YUYE€OHBIX MPOCKTOB M MCCIAEAOBAHUN (PU3UUYECKUX
MPOLIECCOB paclpenessaTh OO0A3aHHOCTH B TpPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33J]Ja4aMH, CJIEIUThH 3a BBINIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHUKATHUBHOE B3aUMOCICTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jedopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAaHUsI M TMOTJIOIEeHU, alib(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBI>KCHUE, PABHOYCKOPEHHOE TMPSAMOJIMHEIHOE JBUYKEHHE, CBOOOIHOE
najieHue TeJl, pABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABIDKEHHE, KojeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpy’XarolleM Mupe (B TOM uuciae (PU3MYECKUE SIBICHUS B MPUPOJE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHCTEMBI, PpEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MIIETPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUH Ha
OpraHW3M YeJIOBEKa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/1ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKKU) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUHUAIbHAS SHEPIUsl CXKATOU
NPY>KUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYeCKas SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), PU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CWJI, NPUHIUI OTHOCUTENbHOCTU [anmunes,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONUparoluecs Ha cuctemMy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJaud 3alHUChIBATh KPaTKOE
yCIIOBUE, BBISBISTH HEIOCTAIOIIME MM W30BITOUHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE NIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (u3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
$uU3MYECKUX METO/OB, HCIONB3YysI OMHCAHWE WCCIETOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUST  HMCCIIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
(bu3MUecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbloTOHa, 3aKoHa
COXPAaHEHHUSl HPHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30BITOYHOro Habopa
o0Opy/lOBaHUS, ONHUCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
bopMyJIMpPOBAThH BHIBOJIHI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMOoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MHCCIEAOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TNPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpak€HUsl CBETa OT yrIja MaJeHus U yria MpeloMIEHHs OT YIa



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3ysbTaTtaM UCCIIEI0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYeCcKass Cujia CcoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHUS, CIEIYs MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3yIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o00opy10BaHUEM;

paznuyaTh OCHOBHBIE NPHU3HAKKM M3YYEHHBIX (UINYECKUX MOJETEH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmucaHus (B TOM YHUCIE:
CHHUIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH YyYeOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cCOOMparolIel JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COONIIOAEHUSA
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIEH Cpee;

OCYIIECTBJIATh TMOUCK WHpOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MHQOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX HUCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYEOHBIX 33JaHUl HAyYHO-TIONMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MWCIOJIb30BAaThb  WU3YUYEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro paszjena (U3MKd U COMNPOBOXKAATH
BBICTYIUICHHE TMpEe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Paznen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEMECTRd https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3aUMoO/ieilicTBUE Te
bu6mmoreka [JOK
3.1 M 3
CXAITICCKOT ABIICHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexarHMEI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexartieckas SHeprus 4 ! https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnmoreka [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMArHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHU4eCKOe IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAUMOJIHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3znea 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMECKHE KOTEOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHIHCCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. 3HeKTp0MaFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJTHBI

31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bubnmuorexa [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3nea 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Pa3zgen S. KBaHnToBbIe siBJIeHUS
bubmuoreka [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: a 7 1
>3 FICPHBIC peardiitt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001a101IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca pusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue A p
n/n Bceero u3ydyeHusi oOpasoBaTelibHbIE
padoThI padoThI
pecypchl
®u3nka — HayKa O PUpOJIE. Bbu6mmoteka [JOK
1 SIBnenns npuposl. usndeckne 1 https://m.edsoo0.ru/7f416194
SIBJICHUS
MexaHu4decKkue, TCIUIOBEIC,
2 >JIEKTPUUECKUE, MATHUTHBIE, 1 bubmoreka [IOK
CBETOBBIE, 3BYKOBHIE SIBICHILS https://m.edso0.ru/7f416194
3 dusnueckue BEIUUUHBI H UX 1 Bu6auorexa [IOK
H3MCPEHHUC https://m.eds00.ru/7f416194
VYpok-uccnenosanue "M3mepenue
4 TEMIIEpATypbl IIPU IOMOIIU 1 1 bubnnoreka [JOK
YKAJIKOCTHOTO TEPMOMETPA U TaTUHKA https://m.edsoo.ru/7f416194
Temrneparypsl"”
Kaxk ¢usuka u qpyrue ecteCTBEeHHBIE
HAayKH{ U3Y4YarOT IPUPOTY.
5 EcZeCTBe§HOHa qI:{Ll;ﬁ I\ZGTO 1 bubmorexa [JOK
Y g https://m.edsoo.ru/ff09f72a
no3Hanus. Onucanue GU3NIECKUX
SIBIICHUH C IOMOIIIBIO MOJIEIICH



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "l[IpoBepka
THITOTE3bI: JaJIBHOCTb MOJIETA MIAPHKA,

bubmuoreka [JOK

0 MYLIEHHOTO TOPU30HTAIBHO, TEM https://m.edso0.ru/7f416194
OoJibIIIe, YeM OOJIbIIIe BBICOTA ITycKa"
Crtpoenue BemiecTBa. ONBITHI,
7 JIOKA3bIBAIOIIME JUCKPETHOE bubmmorexa [JOK
https://m.edsoo.ru/ff09fe0a
CTpOCHHE BelleCTBa
8 JIBr>KeHUE YacCTHIT BEIIECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMNbITHI 11O
9 HAOJTIOICHUIO TETUIOBOTO PACIIUPEHUS bubmorexa LHOK
https://m.edso0.ru/7f416194
ra3oB»
10 ArperatHble COCTOSIHUSI BEIIECTBa bubmorexa LHOK
https://m.edsoo0.ru/7f416194
B3anmMocss3b Mex 1y cBOMCTBaMHU
BEIIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHHSIX U UX bubnuotexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
BOJIBI
Mexanudeckoe IBUKEHHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa [OK
https://m.edsoo.ru/ff0a05c6
TIBUKCHHE
bu6mmorexa [IOK
13 CKopocTe. EARHHLL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTu ¥ BpeMeHU IBUKEHUS bubnmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprus. 3akoH uHEPITUH. bu6mmorexa [IOK

BzaumopeiicTBue Ten Kak mpuyrMHa

https://m.edsoo.ru/ff0a0c10
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HU3MCHCHUA CKOPOCTU ABUKCHHA TCII

[InorHocTh BemecTBa. Pacuer macchl bubmuorexa [JOK
16
u o0beMa Tesa 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas padota «Onpenenenue bubnmoreka [JOK
IJIOTHOCTH TBEPJIOTO TEJIa» https://m.edsoo.ru/7f416194
18 Pemenue 3amgad mo treme "IL1oTHOCTH bubmuorexa [JOK
BemiecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMozeicTBus ten. Cuma bubmmorexa [JOK
s ' https://m.edso0.ru/7f416194
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «/3ydyenue
20 3aBUCUMOCTH PACTSDKCHUS bubnnoreka [JOK
(nedopmanuu) Ipy>XKUHBI OT https://m.edsoo.ru/7f416194
IIPUIIOKEHHOMN CUIIBI»
bubmuorexa [JOK
21 A .C
BICHHIE TATOTCHHA. LI TOReCTH https://m.edso0.ru/7f416194
CBsi3b MEX]Iy CUIION TSKECTU U
22 Maccoil Tena. Bec tena. Pemenue bubmmorexa [JOK
e ' | https://m.edsoo.ru/ff0al778
3anad 1o teme "Cuna TSKeCTH
93 Cuna TsKecTH Ha IpyruX IUTaHETax. bubnnoreka [JOK
dusnyecKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 nu .
3Mepettie chl. JHaMoMeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 B .H
ee T HEBeeoMOocTh https://m.edsoo.ru/ff0al778
Ciio’)eHne IByX CHJI, HAPABIEHHBIX
. . bubnmuotexa [JOK
26 10 OJTHOM MPSIMOM.

PaBHOpelicTBYIOIIIASA CHIT

https://m.edsoo.ru/ff0ala70
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Pemenue 3agay no reme

bubmuorexa [JOK

27
"PaBHonelicTBYIOMIAs CHIT" https://m.edsoo.ru/7f416194
28 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSL. bubnuoreka [IOK
Tpenue B IpUpoOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas paborta «3yueHue
3aBUCHMOCTH CHUJIBI TPCHUS
29 CKOJILKEHUS OT CHJIBI JABICHUSI U bubmmorexa [IOK
https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAIOITUXCS
IMOBEPXHOCTEMN»
30 Pemenue 3agay Ha onpeneneHue bu6mmoreka [IOK
PaBHOJEHCTBYIOLIEH CUJIBI https://m.edsoo0.ru/7f416194
Pemenue 3amau mo remam: «Bec
31 tena», «['padhuueckoe nzodpakeHue bubnuotexa [JOK
cuy, «Cunel», «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTponbHas padota no remam:
«MexaHuueckoe ABHKeHHe», «Macca,
32 IUIOTHOCTEY, «Bec Tenay bubmmorera [TOK
’ ’ https://m.eds00.ru/7f416194
«I"'paduueckoe n3o00pakeHre CHID»,
«CHabDy
33 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuotexa [JOK
YBEJIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD
34 aBJIEHUS ra3a oT 00BéMa bubnmorexa [IOK
’ https://m.edso00.ru/ff0a2376
TEeMIIEPATyPhI
Ilepenada naBieHus! TBEPALIMU
P P bubmuorexa [JOK
35 TeJaMU, JKUIKOCTSIMHU U Ta3aMH.

3axoH [Tackansg

https://m.edsoo.ru/ff0a25b0
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36 JlaBneHue B KUAKOCTH U rase, bubnmoreka [JOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «J/lapienue B bubmuorexa [JOK
KUIKOCTH U raze. 3axkoH Ilackamsay https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmaromptecst cocy https://m.eds00.ru/ff0a2970
39 IManpaBnuueckuii mpece bubmmorexa [JOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBon bubnuoreka [IOK
JKHUJKOCTHEIM HAacOC https://m.edsoo.ru/7f416194
Atmocdepa 3emmu. [Ipuannbl
CYIIECTBOBAHHMSI BO3AYIIHOM
41 o}(;l(l)lnquH 3emiu. 3;3};ICI/IMOCTL bubmorexa LHOK
https://m.edsoo.ru/ff0a2b5a
aTMOoCc(epHOTrOo JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
42 Bec Boznyxa. AtmocdepHoe bubnuotexa [JOK
JTaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOTro 1aBIeHUS. bubnuotexa [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 JTaBJICHUS OT BBICOTHI HaJl YPOBHEM bubmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmochepHoe bubnuorexa [IOK
JIABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme bu6mmorexa [IOK
"ATtmocdepHoe naBieHue” https://m.eds00.ru/7f416194
47 JleiicTBHE KUIKOCTH U Ta3a Ha bubnmnoreka [JOK

MOTPY>KEHHOE B HUX TEJIO.

https://m.edsoo.ru/ff0a3276
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ApxumenoBa cuia

JlabopaTopHas paborta «OnpeneneHue
BBITAJIKWBAIOIIEH CHUJIIBI,

bu6mmoreka [IOK

48 JEHCTBYIOLIEH Ha TENO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca bu6mmoreka [IOK
TeJa B BOJE OT 00bhEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTh YaCTH TEJIa»
bubmuorexa [JOK
50 llnaparite Tex https://m.edsoo.ru/ff0a3a96
JlaGoparopHnas pabota
51 "KoHcTpyupoBanue apeomerpa wiu bubnuoreka [IOK
KOHCTPYHPOBAHUE JOJKHU U https://m.eds00.ru/7f416194
onpeseneHue e€ rpy30no bLEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue
59 cynoB. Bo3ayxomiaBanue», bubnmnoreka [JOK
«JlaBneHre TBEpABIX TEN, KUIKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
bu6mmoreka [JOK
>3 Mexanmieckas pagora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
>4 MornmoCTs. EpHAIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoranue "Pacuér
55 MOIIIHOCTH, Pa3BUBAaEMOIl pu bubmmorexa LIOK
.. " https://m.edso0.ru/7f416194
MoAbEME 10 JISCTHUIIES
56 IIpocTeie MexaHU3MBI. Ppruar. bubnuorexa [IOK

PaBHOBecue cui Ha pbruare

https://m.edsoo.ru/7f416194
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KonrponsHas pabora o teme
«JlaBieHue TBEpAbIX TeN, )KUIKOCTEH

bubmuoreka [JOK

57
1 ra3oBy» / Beepoccuiickas https://m.edso0.ru/7f416194
IpoBepoyHas pabora
PesepBHeliil ypok. Pabora ¢ TekcTamu
o Teme «/laBnenue TBEPIABIX TE, bubnmoreka [JOK

58 . .

KUIKOCTEH U Ta30B» / Beepoccuiickas https://m.edsoo.ru/ff0a4ffe
IpoBepoyHas pabora
Peruaru B TexHuke, OBITY U IPUPO/IE.

59 Jlaboparopras pabora 05 bubmmoreka [JOK
«HccienoBanne yCcioBHil paBHOBECHS ' https://m.edsoo.ru/ff0a478e
phIyara
Pemenue 3aga4 1o Teme «Y ClioBus bubmuorexa [JOK

60
PABHOBECHS pbIYara https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro aecTpust

61 MexaHuzMa. JlaboparopHas pabota 05 bubnuoreka [IOK
«M3mepenne KI1/I HaknoHHOM ' https://m.edso0.ru/7f416194
TUTOCKOCTI

62 Pemenue 3amad mo reme "Pabora, bu6mmoreka [IOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexannyeckas dHEprus.

63 Kunernueckas v MoTeHIIHAIbHAS bubmmorexa LHOK

https://m.edsoo.ru/ff0a4252
SHEpTruUs

64 3aK0H COXpaHEHHUs MEXaHUYECKON bubnmoreka [JOK
SHEPIUU https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
" bubnmnorexa [JOK

65 OKCIEpUMEHTAIBHOE ONPEJEIICHNE 1

W3MEHEHMS KHHETHUYECKOM U

https://m.edsoo.ru/7f416194
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IIOTEHIMAJIbHON SHEPTUH IIPU
CKaThIBAaHWM TeJja 110 HAKIIOHHOU

IJIOCKOCTH"

66 KonrponsHas pabora o teme 1 bubnuoreka [IOK
«PaboTa 1 MOIIHOCTH. DHEPTHD) https://m.edsoo0.ru/7f416194

67 PesepBHbIii ypok. Pabora ¢ TekcTamu 1 bubnunoreka [HOK
o TeMe "MexaHnueckoe IBuKeHue" https://m.edsoo.ru/ff0ad4ee6
PesepBHrlit ypok. Paborta ¢ Tekctamu

68 o Teme "Pabora. MomHoCTh 1 bubmorexa LHOK

. Svom ) https://m.edso0.ru/7f416194
DHeprus
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IlpakTuuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTelibHbIE
padoThI padoThI
pecypchbl
OCHOBHBIE TIOJIOKEHHST MOJICKYJIIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHBIC 1 bubmorexa LHOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS

2 Macca u pa3Mep aToOMOB U MOJIEKYJI 1
Mopaenu TBEPAOro, JKUAKOTO U bubnnoreka [JOK

3 . 1
ra3000pa3HOro COCTOSHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,

4 JKHUJIKOTO U Ta3000pa3HOr0 COCTOSTHUI 1 bu6mmoreka [IOK
BEILIECTBA HA OCHOBE MOJIOKEHHI https://m.edsoo.ru/7f4181ce
MOJIEKYJISPHO-KUHETUYECKON TEOPUH

bu6nmoreka [JOK
5 Kpucrannumdeckue u amopgHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800

5 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmnoreka [JOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530

7 TeroBoe paciuiupeHue U cxaTue 1 bubmorexa HOK

P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsa3b TeMIEpaTypbl CO
8 CKO ocpTLIZpTeHHOBoro I[BI/I)IIC:)GHI?IISI: 1 bubmorexa HOK
p https://m.edsoo.ru/7f4181ce
JaCTHI]

9 Buytpennsist sneprus. CriocoOst 1 bubnnorexa [JOK
U3MEHEHUS BHYTPEHHEN DHEPrUu https://m.edsoo.ru/ff0a5c60

10 Bunp! rennonepenaun 1 bubnnorexka [JOK
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Ypoxk-koudepenuus "[IpakTuueckoe
UCIIO0JIb30BaHUE TEIUIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEILIECTB U MATEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KommuecTBo TemnoTel. Y nenbHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHuUe TeIIoBoro 6agaHca. bubnunoreka HOK
TermrooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota

14 "UccnenoBaHue sSBICHUS bubmuoreka [JOK
TEIJI000MEHa ITPU CMEIIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit BOAbI"
Pacuer konuuecTBa TEIIIOTHI,

15 HEO0OXOAMMOTrO JIJIsi HarpeBaHMUs Tea bubnmorexa LOK

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

Y BBIJICSIEMOTO UM TIPU OXJIaKIEHUN

16 JlaGopaTtopHast pabota "Onpeznenenue bubnuoteka [JOK
YACIBbHOU TEMJIOEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta bubnmnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[TnaBneHue u OTBEpAECBaHHE

18 KPUCTAJUTMYECKUX IT)ZJI. V nennHas bubmmorera [TOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIaBJICHUS

19 JlabopaTtopHast pabota "Onpeznenenne bubnuorexa [JOK
yAEJIbHOU TEIJIOTHI TUIaBJIeHHMS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOHIEHCALIUS. bubnuorexa [IOK
Hcnapenune https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y genbHas Temnora bu6mmoreka [JOK
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napooOpa3oBaHUs U KOHJICHCALIUH.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHHS
OT aTMOC(EPHOTO JTABICHHUSI

https://m.edsoo.ru/ff0a786¢

Brnaxxnocts Bo3ayxa. JlabopaTopHast

22 abota "OnpeneneHue bubmorexa OK
P P N " https.//m.edsoo.ru/ff0a7628
OTHOCHUTEJIbHOM BJIAKHOCTH BO3yXa
93 Peuienue 3amay Ha onpeneneHue bubnunoreka [HOK
BJIAJKHOCTH BO3]lyXa https://m.edsoo.ru/7f4181ce
[TpuHIUIIBI pabOTHI TEIIJIOBBIX
24 Burareneit. [lapoas TypOuHa bubmorexa [JOK
A P P ] https://m.edsoo.ru/7f4181ce
JIBurarenb BHYTPEHHETO CrOpaHus
KII/I TerutoBoro aBuraTessi.
25 TertoBble ABUraTelIM M 3alIATA bubmorexa [JOK
a N = https://m.edsoo.ru/ff0a7c7c
OKpYXKaroIlei cpebl
26 3aK0oH COXpaHEHUs U IPEBPAILICHUS bubnnoreka [JOK
SHEPTUHU B TEIUIOBBIX MPOIECCaX https://m.edsoo.ru/7f4181ce
[TonroroBka Kk KOHTPOJIBHOU paboTe
97 1o Teme "TemIoBbIe SABICHHS. bu6nmoreka [JOK
H3meHeHune arperaTHbIX COCTOSHUN https://m.edsoo.ru/ff0a83f2
BemecTna"
KonTponbhas pabota mo Teme
28 "TennoBele sBIeHUA. M3MeHenue bubmorexa HOK
. ., https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUI BelecTBa
29 Onektpuzanus ten. [IBa pona bubmuorexa [JOK
JIEKTPUUECKUX 3apA10B https://m.edsoo.ru/7f4181ce
VYpok-uccnegoBanue "IIeKTpU3ans
P . prsa bubmuorexa [JOK
30 TEJ UHAYKITUEH U TIPU

COTIPUKOCHOBEHUN"

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



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

B3anmoznenicTBre 3apsyKeHHBIX TEIL.

bubmuoreka [JOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
32 Hanpsi’>keHHOCTB JIEKTPUYECKOTO bubnuoreka [IOK
nosist. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHUX TTOJEN
Hocurenu sneKkTpruueckux 3apsiioB.
33 DnemeHTapHbIi 3apsa. CTpoeHue bubmmorexa [TOK
P PAR- 1P https://m.edsoo.ru/7f4181ce
aToma
34 [IpoBOHUKY W TUAIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha npUMEHEHUE bubnuorexa [JOK
CBOMCTB AJIEKTPUUECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKHI TOK, YCIOBHS €0
36 cymecTBoBaHus. MIcTOYHUKN bubmmorexa [JOK
i ' https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubmmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue
38 9J1peKT qucsoro nonﬂjlt{[a MTPOBOTHUKHU 1 bubmorexa HOK
P " PoBoA https://m.edsoo.ru/7f4181ce
U JIUDJICKTPUKHT
39 DIIEKTPUUYECKHI TOK B METaJlIaxX, bubnmnoreka [JOK
JKUJKOCTSIX U rasax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYEeCcKas IEeNb U €€ COCTaBHbIE bubnuorexa [JOK
4acTu https://m.edsoo.ru/7f4181ce
Cwuta Toka. JlabopaTopHas pabora
" bubnuorexa [IOK
41 N3mepenue u peryampoBaHUE CUITBI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6
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DNEKTPUUECKOE HAMPSKEHUE.
BoasT™metp. JITaboparopHas pabota

bubmuorexa [JOK

42 "N3mepenue u peryjimpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsxeHus"

43 CormnpoTHuBiIeHUE TPOBOTHUKA. bubnmoreka [JOK
VY 1esbHOE COMPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabota "3aBUCUMOCTh

44 ANEKTPUYECKOTO COITPOTUBIICHUS 1 bubnnoreka [HOK
MPOBOJHUKA OT €T0 JUIMHBI, IIOIAIN https://m.edsoo.ru/ff0aa738
MONIEPEYHOr0 CEUeHusl U MaTepuana”
3aBUCHUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1S yyacTka bubmmorexa [JOK

https://m.edsoo.ru/ff0aad4a
enu
JlaGopaTtopHnas pabota
"HccnenoBaHue 3aBUCUIMOCTH CHITBI
46 TOKA, UYIIETO Yepe3 Pe3UCTop, OT 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPa U
HaIpsHKEHUs Ha pe3ucrope”

47 ITocnenoBarenbHOE U apaJuIEIbHOE bubnuoteka [JOK
COEMHEHUS ITPOBOJHUKOB https://m.edsoo.ru/7f4181ce
JlaGopaTtopHast padora "I[IpoBepka

48 IIpaBUJIa CIIOKEHUS HAIIPSHKEHUN IIPU 1 bubnnoreka [JOK
[IOCJIEIOBATEILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”

JlaGopaTtopHas padora "IIpoBepka
49 IIpaBUJjIa I CUJIbI TOKA MTPU 1 bubnnorexka [JOK

napajuIeIbHOM COETMHEHUN
pe3uctopoB”

https://m.edsoo.ru/ff0aadle
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https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3agau Ha npuMeHEHUE

50 3akoHa Oma U1 pa3IndHoro buGnnorexa LIOK
D https://m.edsoo.ru/ff0aaf8a
COCTMHEHMS TIPOBOTHUKOB
51 PabGoTa 1 MOIIHOCTB AMEKTPUUECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyins-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtopHas padora "OnpeneieHue
52 a60TpLI u Ilz/IOI_IH-II)OCTI/I 3neI<Tp1/1qec1<oro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHE IICTTH ¥ IIOTPEOUTEIIN
53 3JIEKTPUYECKON PHEPTUU B OBIT bubnmorexa LOK
p P Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanne
54 ITocTosiHHBIE MAarHUTHI, UX bu6mmoreka [IOK
B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
VYpok-uccnenosanue "M3yuenue bubnnoreka [JOK
55 . "
MOJIEN IIOCTOSHHBIX MAarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe none. MaroHuTHoe I10j1e
56 3eMIu U ero 3Ha4YeHue I )KU3HU Ha bubmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJIBHOM padoTe
10 TeMe "DIEeKTPUUECKHE 3apsIIbl.
57 3apsoKeHHBIE TeJI;)a 1 UX ’ bubmmorexa [TOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoaercTsus. [1oCcTOSHHBII
3JIEKTPUYECKUN TOK"
KonTpomnpHas pabota mo Teme
"DHEeKTPUUECKHE 3apSIIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE TeNla U UX

B3aumoaercTBus. IlocTosSHHBIN
ANIEKTpUYECKHii TOK" /

https://m.edsoo.ru/ff0abea8
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Bcepoccuiickast mpoBepouHas pabota

59

60

61

62

63

64

65

PesepBHbIii ypok. PaboTa ¢ TekcTamu
no teme "[locTostHHBII
AIIEKTpUYECKHii TOK" /
Bcepoccuiickas mpoBepouHas pabota

OnbIT OpcTeaa. MarauutHoe nose
AJIEKTPUUIECKOTO TOKa MarauTHoe
M0JI€ KaTYIIKU C TOKOM

[IpumMeHeHue IIeKTPOMArHuTOB B
texHuke. JJaboparopnas padora
"N3yueHue neicTBUsI MATHUTHOTO
T10JIs1 Ha MMPOBOJHUK C TOKOM"

OJEeKTpOJIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
3JIEKTpOJBUTaTENIeH B TEXHUYECKUX
yCTpPONCTBaX M Ha TPAHCIIOPTE.
JlaGoparopHas paboTa
"KoHcTpyupoBaHue 1 U3ydeHue
paboThl AseKTpoaBUTaATENS "

Oneiter @apanes. 3akoH
3IIEKTPOMarHUTHON MHIyKIUH.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOsI
MOJTYYCHHUS DJICKTPUUCCKOW DHEPTUH.
DJIEKTPOCTAHINH Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPIUU

[ToaroroBka Kk KOHTPOJILHOU paboTe
10 TeMe "DIIEeKTPUUECKHE U

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

bu6nmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
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MArHuTHBIE BJIeHUSA"

KonTponbhas pabota no teme

66 "IJIEKTPUUECKHUE U MAarHUTHBIE 1 Bubmaorexa ITOK
P " https://m.edsoo.ru/ff0ach14
SIBIICHUS
PesepBHblii ypok. PaGorta ¢ Tekctamu bubmmoreka [JOK
67 1
o teme "TermioBele saBiIcHUA" https://m.edsoo.ru/ff0accse
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1 bubmumoreka [IOK
o teme "MarautHele BiaeHus" https://m.edsoo.ru/7f4181ce
OBIHIEE KOJIMYECTBO YACOB I10
1 68 14.5

[NPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IlpakTuuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTelibHbIE
padoThI padoThI
pecypchbl

1 MexaHn4deckoe IBHKEHHE. 1 bubmuorexa [JOK
MarepuaiibHasi TOYKa https://m.edsoo.ru/7f41a4a6

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPAMOJIMHENHOE 1 bubnuorexa [IOK
JIBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsSMOIUHEHHOE

4 BkeHre. CpeHsiss U MTHOBEHHas 1 bubmorexa HOK
a - ~ped https://m.edsoo.ru/7f41a4a6
CKOPOCTb

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 aBHOYCKOPEHHOT'O JBUKEHUS 1 bubmmorexa LHOK
P yerop ' https://m.edsoo.ru/7f41a4a6
I'paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHue

7 YCKOPEHUS Teja Mpu 1 1 bubnunoreka [JOK
PaBHOYCKOPEHHOM JIBUKEHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MIOCKOCTH"

3 CBo0OoxHoe magenue tei. OnbIThl 1 bubmuoreka [JOK
Tlamunes https://m.edsoo.ru/ff0adb18

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnnorexka [JOK

OKPY’KHOCTH. HCpI/IOIl n 9acToTa

https://m.edsoo.ru/ff0ael76
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oOpaiueHus. JInHeliHas U yrioBas

CKOPOCTH
10 LlenTpocTpeMHUTENIBHOE YCKOPEHUE bubmmorexa [JOK
https://m.edsoo.ru/ff0ae612
1 [Iepssiii 3axkoH Hprorona. Bekrop bubnuoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubnnoreka [HOK
PaBHopelicTByOIIAsA cria https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4u Ha npUMEHEHUE bubnnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnnoreka [JOK
15 Cuna ynpyroctit. 3axon Tyka https://m.edsogru/fanecaz
16 Pemenue 3agau no reme «Cuia bubmuorexa [JOK
YIPYTOCTH https://m.edsoo.ru/ff0aeca?
17 JlaGopatopHas pabota «OnpezneneHue bubnnorexka [JOK
JKECTKOCTH MPYKUHBDY https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Chua Tpenus https://m.edsogru/fanf738
19 Pemenne 3amau nmo teme «Cuna bu6mmorexa [IOK
TPEHUA» https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHast pabota "Onpeznenenue bubnmoreka [JOK
K03 duImeHTa TPEHHUS CKOJIbXKEeHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no reme "3akoHbI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa LIOK
| https://m.edsoo.ru/ffOafb8e
TpEeHUs
22 Cuna TsKeCcTH M 3aKOH BCEMUPHOTO bubnuorexa [IOK
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TATOTEHUS. Y CKOPEHHE CBOOOHOTO
naicHus

https://m.edsoo.ru/ff0af044

Ypok-koudpepenuus "/[Bmkenue ten

bu6mmoreka [IOK
23 BOKPYT I'PaBUTALIMOHHOTO LIEHTpa . I
(Comieunas crcrema). Tanaxtuiu" https://m.edsoo.ru/ff0af5f8
Pentenue 3amaud mo teme "Cuina BuG 1OK
noImoTeKa
24 TSDKECTH Y 3aKOH BCEMHUPHOTO
. https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 IlepBas kocMHuY€ECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO. Eub 10K
) noIMoTeKA
26 PaBHOBecue TBEpHOTO TENA C
3aKPEIIEHHOIT 0ChIO BpACHUA https://m.edsoo.ru/ff0afe36
MowmeHT cunebl. LleHTp TsxecTn
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO. Eub 1OK
. nOIMOTeKA
27 PaBHOBecue TBEpOTrO TENA C
3AKPEMIEHHOIT 0ChI0 BPAILIEHUA https://m.edsoo.ru/ff0afe36
MowmenT cusl. LlenTp Tsxectu
28 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuibl. LlenTp Tsxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe BuG OK
noImoTEKa
29 1o TeMe "MexaHnyecKoe IBUKEHUE. 1
B . " https://m.edsoo.ru/ff0b0408
3aUMOJICHCTBUE Tl
KonTpomnpHas pabota mo Teme Eub OK
noImoTEKA
30 "MexaHu4ecKkoe JIBUKEHHUE. 1

Bsaumopaetictsue Tea"

https://m.edsoo.ru/ff0b06ec
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Nmnynbe Tena. Umnynbsc cuiibl. 3aKoH

31 COXpaHEHHUs UMITYJIbca. YIIPYroe u bubmmorexa [JOK
. https://m.edsoo.ru/ffOb07fa
HEYNPYyroe B3auMOJICHCTBUE
Pemenue 3agau mo teme "3akoH bubmuorexa [JOK
32
COXpaHEHHUs uMItyJbca' https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHius "PeakTuBHOE
JIBUSKEHUE B PUPOJIC U TEXHUKE"
bubmuoreka [JOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffOb0a8A
35 PaboTta cuibl TSKECTH, CHITBI bu6mmorexa [IOK
YIOPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlabGopaTtopHas pabora «OrnpeneneHue
36 paboTHI CUIIBI TPEHUS TIPH bubnuorexa [JOK
PaBHOMEPHOM JBUKEHHUH TeJa MO https://m.edsoo.ru/ffob0db8
TOPU30HTAIILHOM MTOBEPXHOCTH)
37 CBs13b DHEPTUU U pabOTHI. bubnmnoreka [JOK
[TorennmansHas 3HEPTUs https://m.edsoo.ru/ffOb0c32
38 Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
KUHETUYECKON IHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B bubnuoteka [JOK
MEXaHUKE https://m.edsoo.ru/ff0b0c32
40 JlaGopaTtopHnast pabora «3yuenue bubnmnoreka [JOK
3aKOHA COXPAHEHHUS YHEPTHN https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHOE TBHIKEHHE U €TI0 bubmuoreka [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromye KojaeOaHusl. bubnuorexa [JOK
Brinyxxnennsie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTHuecKkuil 1 NpyKUHHBINA
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MassTHHUKHU

VYpoxk-uccienoBanue «3aBUCUMOCTh

44 nepuojaa KoaebaHui OT KECTKOCTH bubmorexa HOK
PHOA https://m.edso0.ru/ffob197a
MPYXUHBI U MAcCHI TPy3a»

45 [IpeBpaiienue 3Hepruu npu bubmmoreka [JOK
MEXaHUYECKUX KOJIeOaHUIX https://m.edsoo.ru/ff0b197a
JlaboparopHas pabota «Onpenenenue

46 ‘laCTOI”)FBI Hpne I/II)O a KOJ'IG68.$II/III[71 bubmmorexa [JOK

pHoL https://m.edsoo.ru/ffOblaec
IPYXKUHHOTO MasiTHUKa
JlabopaTtopHas pabota «IIpoBepka

47 HE3aBHCUMOCTH TIEPHO/Ia KOJIeOaHH bubnuorexa [JOK
rpy3a, IOJBEMIEHHOTO K HUTH, OT https://m.edsoo.ru/ffOb197a
MAaccChl Tpy3a»

Mexanunueckue BoiaHbI. CBONCTBA
48 MeXaHW4YeCKUX BOJH. [Ipo1oyibHEIE 1 bubmorexa HOK
- PR https://m.edsoo.ru/ffOb21fe
MIOTIEPEYHBIC BOJTHBI
VYpoxk-koH(pepeHuus "MexaHuueckue
49 B(?J'IHLI B Tg)é ; 01\1; Tene bubmorexa HOK
y P . https://m.edsoo.ru/ffob21fe
CeiicMu4ecKue BOJHBI

50 3ByK. PacnipocTpanenue u oTpaxkeHue bubnuotexa [JOK
3ByKa https://m.edsoo.ru/ff0b23ca
VYpoxk-uccnenosanue "Habnronenue

51 3aBUCHMOCTH BBICOTHI 3BYKa OT bubmorexa [JOK

" Y https://m.edsoo.ru/ff0b23ca
4aCcTOTHI
['poMKOCTB 3ByKa 1 BBICOTA TOHA. bubnmoreka [JOK

52 o
AKyCTHYECKUI pe30HaHC https://m.edsoo.ru/ff0b23ca

53 Ypok-koHpepeHus "YnbpTpa3Byk u bubnuotexa [JOK

UH(Pa3BYK B IPUPOJE U TeXHHUKE"

https://m.edsoo.ru/ff0b23ca
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[ToaroroBka K KOHTPOJILHOU paboTe

54 110 TeMe "3aKOHBI COXPaHEHU buGnnorexa LIOK
P ’ https://m.edsoo.ru/ffOb25f0
Mexaunueckue Koje0aHusi U BOJIHBI"
KonTtponpHast pabora o Teme
55 "3aK0HEI cOXpaHeHUsl. MeXxaHuYeCKUe buGnnorexa LIOK
P " https://m.edsoo.ru/ff0b25f0
K01e€0aHUs U BOJIHBI
56 DJIEKTPOMArHuTHOE MOJIE. bubnunoreka [HOK
DNEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolIicTBa DIEKTPOMArHUTHLIX BOJIH bubnmorexa [IOK
p https://m.edsoo.ru/ffOb2abe
Ypok-konpepenus "llkana
58 3JICKTPOMArHUTHBIX BOJIH. bu6mmoreka [IOK
Hcnonb30BaHuE 31E€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJII COTOBOI cBs3n"
VYpok-uccnenosauue "M3yuenue
59 CBrz)ﬁCTB SJIEKT OMaFHI/ITHyLIX BOJIH C bubmmorexa [TOK
P " https://m.edsoo.ru/ff0b2c6c
MOMOIIbI0 MOOMIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHne
60 YaCTOTHI U JJINHBI DJIEKTPOMArHUTHOM bubmmorexa [TOK
a p https://m.edsoo.ru/ff0b2c6c
BOJIHEI
DneKTpOMarHuTHast MPUPO/ia CBETA.
61 CKopocTh cBeTa. BorHOBEIE CBOMCTBA bubmmorexa LOK
p ' https://m.edsoo.ru/ffOb31d0
cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 ACIIPOCTPAHEHUE CBETA. 3aTMEHUSI bubnnorexa LIOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Connua u JIyHbl
63 3aKOH OTpa)K€HUs CBeTa. 3epKaia. bubnmnorexa [JOK

Pemienne 3amad Ha MMPUMCHCHUC

https://m.edsoo.ru/ff0b38c4
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3aKOHa OTpaXCHUSA CBCTA

[Ipenomnenue cBera. 3aKOH

bu6mmoreka [IOK

64
IIPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpaKeHUE
65 cBera. Mcnonb30BaHue MOIHOTO bubmmoreka [JOK
BHYTPEHHETO OTPAKEHUSI B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
JlaboparopHnas pabota "Hccienoanue
66 3aBUCUMOCTH yIJla IPEIOMICHUS bubnnorexa [JOK
CBETOBOTO JIy4a OT yIJIa MMaJICHUs Ha https://m.edsoo.ru/ff0b3c5c
rpasuie "Bo3ayx-cTekiao""
Ypok-koH(pepenmus "Mcnonb3oBanne
67 MOJIHOTO BHYTPEHHETO OTPaXKCHHUS: bubmmorexa LOK
yip P o https://m.edsoo.ru/ffOb3c5c
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b
bu6mmoreka [IOK
68 JI .0
VIHSBL ITTHHCCKA CHIa THHSE https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
69 IT i
OCTPOCHHE H300paXCHHH B JHH3aX https://m.edsoo.ru/ffOb444a
JlaboparopHas padota "Onpenenenue
70 ok Ic)Horf) aCETOSIHI/ISI U Oli)'ITI/I‘IeCKOP'I bubnmorexa LIOK
y P . " https://m.edso0.ru/ff0b4206
CHJIBI COOMPpAIOLIeH JTMH3bI
71 Ypoxk-koHpepennus "Onruyueckue bubnuotexa [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOc0a7e
72 ['ma3 kak ontuyeckas cucreMa. 3peHue bubmmorexa LIOK
P https://m.edsoo.ru/ff0b4684
73 VYpoxk-konpepennus "edexts bubnmoreka [JOK
3penus. Kak coxpanuts 3penue"” https://m.edsoo.ru/ff0b4684
74 Paznoxxenue 6emoro cBeTa B CIEKTP. bubnuorexa [IOK



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

Onbitel Herorona. Cnoxenue
CIICKTPaJIbHBIX 1[BeTOB. J{ucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c

JlaboparopHas pabota "OnbITHI 11O
Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H

75 BOCIIPUSITHIO LIBETA MIPEIMETOB IIPU UX bubmmorexa [JOK
P t pedl P https://m.edsoo.ru/ffOcOe2a
HAOJII0/ICHUH Yepe3 [IBETOBLIE
buabTpH"
VYpok-npaktukyM "BosaHoBbIE
76 CBOICTBa CBETA: JUCTICPCHS bubmorexa LHOK
' P, . https://m.edsoo.ru/ff0cOe2a
uHTEephEepeHIHs U AU(PaKITHS
77 OmnbiTel Pezepdopaa u mianerapHas bubnnoreka [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcenyckanue v noriomeHme cBera
79 aroMoM. KBantsl. JInuHeiuarsie bubmmorexa [JOK
’ ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-npaktukym "Habmnronenue bubnunoreka [JOK
CHEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUABI bubmmorexa [JOK
A A https://m.edsoo0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnmnoreka [JOK
MOZEIIb https://m.edsoo.ru/ffOc18ac
83 PaanoakTrBHBIE TpEBpaLICHHUS. bu6mmorexa [IOK
H3otomnsr https://m.edsoo.ru/ff0clald
84 Pemenne 3agau mo teme: bubmuoreka [JOK
"PagnoakTuBHbBIE TIpeBpalieHus" https://m.edsoo.ru/ff0clb4a
85 [lepuon nonypacnana



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
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Ypoxk-koudepenuus "PagroakTuBHbIC

bub6 OK
86 W3IIyYCHHS B IPUPOJIE, MEIUIIMHE, nomorexa L
" https://m.edso0.ru/ff0c2126
TEXHHUKE
S nepuble peakuuu. 3aKOHBI
b K
87 COXpPaHEHHUs 3apsJ0BOIO U MacCCOBOI'O nommorexa 110
https://m.edsoo.ru/ff0c1c58
yucell

88 DOHeprus CBsI3U aTOMHBIX s1iep. CBA3b bubnunoreka [HOK
MaCChl U 3HEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no teme "SnepHbie
peakun"

90 Peakuuu cunTtes3a u neneHus saep. bubnuorexa [JOK
Ucrounuku sueprun ConHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "Anepuas

01 sHepreTuka. JlercTBus bubmuorexa [JOK
PaauOaKTUBHBIX U3JIyYCHHU HA KUBbBIC https://m.edsoo.ru/ff0c1e88
OpraHu3MbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe

92 10 TeMe "DIJIEKTPOMAarHUTHOE TOJIE. bubnuoreka [IOK
DIIeKTPOMarHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBeie siBneHus"

KonTponbHas pabota mo Teme

03 "DNeKTpOMarHuTHOE MOJIE. bubnuoreka [IOK
ONEKTPOMAarHUTHbHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBbie siBeHus"

[ToBTOpenue, o6oOIIEHNE. Bu6 LIOK

94 JlaGopatopHbie pabOTHI IO Kypcy omoTeKa
B . | https://m.edsoo.ru/ff0c245a

3aMMOJIEUCTBUE Tell

95 [ToBTOpenue, o6o0meHne. Pemenune bubnuotexa [JOK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
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pacyeTHBIX U KaYE€CTBEHHBIX 3a]1a4 110
teme "TemnoBsie npouecco”

https://m.edsoo.ru/ff0c2572

[ToBTopenue, 0600mmenHue. Permenne

bu6mmoreka [IOK
96 pacYeTHBIX U KAYeCTBEHHBIX 33]1a4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TeruioBsIxX gBUrarenei"
IToBTOpenue, 0600IeHNE. Permenue
bu6mmoreka [IOK
97 pPacYeTHBIX M KAYECTBEHHBIX 3a7a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycraHOBOK"
[ToBTOpEHME, 000OIICHUE.
98 JlabopatopHbIie pabOTHI 110 KypC 1 1 bubmorexa HOK
" paTop P " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBbIE SBJIEHUS
[ToBTropenue, 06o0menune. Padora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHUKE
[ToBTropenue, 06o0menune. Padora ¢
100 texkctaMu 1o TeMe "KoseOanusa u 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTrOopenue, o6o0mmenue. Pabora ¢
101 TekcTaMH 110 TeMe "CBeTOBbIE 1 bubmorexa LHOK
. https://m.edsoo.ru/ff0c3044
SIBIICHUSA
[ToBTrOopenue, o6o0menHue. Padora ¢
102 TekcTamMu 1o TeMe "KBaHTOBas u 1 bubmorexa LHOK
| https://m.edsoo.ru/ff0c3044
saaepHas pu3uKa
OBIIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTAThI 0CBOEHHSI OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOC CI)I/I?»I/I‘IGCKOC SIBJICHHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/7a4dy B Yy4eOHYIO, BBLACIATDH

CYyILLIECTBEHHbIE CBOICTBA (IIPU3HAKN) GU3NUYECKUX SIBJICHUI

1.4

ONKCHIBaTh H3Y4YCHHBIE CBOHCTBA Tel M (U3MUECKHE SIBJICHMUS,
UCTONb3ysd (U3NYECKHe BEIMYMHBI, INPU ONUCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIONb3YyEMbIX BEJIMYUH, HX
0003HaueHMs ¥ €AUHUIBI (PU3MUECKUX BEITMYUH, HAXOIUTh (DOPMYIIBL,
CBA3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIUYMHY C JIPYTHMMH
BEIMYMHAMHU,  CTPOUTh  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIMYNH

1.5

XapaKTCpU3oBaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM JAaBaTb CJIOBECHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MareéMaThu4dcCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOMCTBA TEINl, B TOM
yuciae M B KOHTEKCTE CHTyallMid MPakTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIABIATH IMPUYMHHO-CICICTBEHHBIC CBS3H, CTPOUTH
oObsicHeHne u3 1 — 2 JIOTMYecKHX IIaroB ¢ omopod Ha 1 — 2
M3yUYCHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, GU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 nelCTBUSI, UCIIONB3Ysl 3aKOHBI U




(bopMmyIIbl, CBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHAIM3a
YCIOBHMSL 3aJa4yd 3allUChIBaTh KpPAaTKOE YCIIOBHE, IIOACTABIIATH
¢u3nveckre BeIUUMHBI B (YOPMYJIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIE JIaHHBIE, HEOOXOUMBIE JUIsSl PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYYSCHHON (PU3UUECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYeCKUX METOJOB, B OINHCAHWU UCCIIECJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIPETUPOBATh MOJYYECHHBIH pe3ylnbTaT, HAXOAWUTb OIIUOKU B

XO0J¢€ oIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yJjibTaTaM

1.9

1.10

1.11

IIPOBOAMTH OIBITHl 110 HAOJIOAEHUI0 (U3UYECKUX SBICHUN WM
busznueckux  CBOMCTB  Tenm:  (GopMynaupoBaTh  MpOBEpsieMble
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3ANMKCHIBATH MOKA3aHUS TMPUOOPOB C YUETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JPYrol C UCIONB30BAHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOrO HCCIEOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYs IPEITI0KEHHOMY ILIaHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U TpadHKOB, €JIaTh BBIBOIbI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

1.13

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICOys
HpCHHO)KCHHOﬁ HWHCTPYKIUU: TIPU BBINIOJIHCHUHA H3MCpCHHI>i CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

yKa3plBaTh MPUHLUNBI JACHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIIBI JEUCTBUS HM3YyYECHHBIX
IpUOOPOB M TEXHUYECKHX YCTPOMCTB C MOMOUIbIO HMX OINMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBaxX (U3MYECKUX SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

OPUBOAUTH TpPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPAX)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B TTOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM 9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYIKAIOLICH cpefie

1.16

OCYILECTBIISITh OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH y4eOHBIX 3aJ1aHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKaHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HUHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JieJaTh KpaTKue COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM YYEOHBIX MCCIEJOBAHUN, TPU HTOM
rPAaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM IOHATUHHBIN anmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

IIPY BBINIOJHEHUH yUEOHBIX MPOEKTOB M UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYMIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIENTh 3a BBIITOJIHEHWEM IUIAHA JIEWCTBHM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENBHOCTh TPYNIMbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAsI MHEHHE

OKPY>KaIOIINX

8 KUIACC



Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh IOHATHA

1.2

1.3

14

1.5

pa3jinyaTtb SABJICHUA M0 ONMHMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC€ OIIBITOB, JECMOHCTPUPYIOUINX JAHHOC (bl/IBI/ILIeCKOC SIBJICHUC

pacrio3HaBaTh IPOSIBIICHHME M3YUYCHHbIX (DU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3aJady B YYEOHYIO, BBIIEIATH

CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SABICHUN

ONUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCTIONB3Yys (U3WYECKHE BEIMYMHBI, IPH ONHCAHWU TPABUIIBHO
TPaKTOBaThb  (PU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMYWH, HAXOIUTH (hOPMYJIHI,
CBS3bIBAIOIME JIAaHHYIO (U3MUECKYI0 BEJIMYMHY C JIPYTUMH
BEIIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(bI/ISI/I‘leCKI/IX BCINYHH

XapaKTepUu3oBaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3aKOHa HW  3alUCbIBaTb €ro MareMaThu4dcCKOC

BBIPAKECHHE

1.6

O0O0BSACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalUHd IIPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOTMYEeCKUX MLIaroB ¢ MOMOIb0 1 — 2 u3yuyeHHBIX CBOICTBa

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarh pacuéTHble 3aaud B 2 — 3 NEUCTBUS, UCMHOJIb3Ysl 3aKOHBI U
(bopMmyIIbl, CBsI3bIBaONINE (PU3NUECKHUE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIJIOBHS 3a/1a4yl 3aIIMChIBAaTh KPATKOE YCIIOBHE, BBISABIISITH HEJOCTATOK
JMaHHBIX JUIS pelieHHs 3aJa4yd, BbIOMpaTh 3aKOHBl U (HOpMyIIBI,
HeoOXouMbIe Uil €€ pelleHus, MPOBOAUTHh Pacu€Thl U CPAaBHUBATH
MOJy4YeHHOEe 3HayeHue (U3MYECKOW BEIUYMHBI C HW3BECTHBIMHU

JaHHBIMHU

1.8

pacrio3HaBaTh NpPOOJIEMBbI, KOTOPBIE MOXKHO PEIIUTh IMPHU MOMOIIU

(1)I/ISI/I‘ICCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUMCAHUEC UCCIICAOBAHNMs, BEIACTIATH




1.9

MMPOBCPACMOC TMPCANOJIOKCHUC, OLCHUBATH IMPABUIIBHOCTHL IOpsAAKa

IMPOBEACHUA UCCIIEA0BaHMA, ACJIaTh BBIBOIABI

MPOBOJUTH ONBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WM
bu3MYecKUX  CBOWCTB  Tel:  (opMyIupoBaTh  MpOBEpsieMbIe
OPEINONIOKEHUs, COOMparh  yCTAaHOBKY W3  NPEIIOKEHHOTO

000pyI0BaHMs, OMUCHIBATH X0/ OMBITA M (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (HPU3HUECKUX BEIMYUH, CPABHUBAThH PE3YJIHTAThI

MU3MEPEHHH ¢ YIETOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH

1.11

1.12

1.13

NPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSAMBIX HW3MEPECHUM:
IUIAHUPOBAaTh HCCIIEJJIOBAHUE, COOMpPATh YCTAHOBKY U BBINOJIHSTH
U3MEpeHus, cienys  IpeUIoKeHHOMY  IJaHy, (uKcupoBaTh
pe3yJIbTaThl MOJIyYEHHON 3aBUCUMOCTU B BUJE TaOJULl U TrpaduKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAaHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA q)HSI/I‘{CCKI/IX BCJIIMYHH:
IJIaHUPOBATb U3MCPCHMU, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
cieays HpeI[HO)KeHHOﬁ HHCTPYKIIMK, W  BBIYHUCIATH 3HAYCHHUC

BCINYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYTI0BAaHUEM

1.14

1.15

1.16

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (U3MUECKUX SBJICHUM M HEOOXOAMMBbIE

(I)I/I3I/I‘{CCKI/IC 3aKOHOMCPHOCTHU

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIbHBIE
pHOOPHI IO CXeMaM M CXEMAaTHIHBIM PHCYHKAM, COCTABIIATH CXEMBI
DIIEKTPUYECKUX IIeTeld ¢ TOCTEeAOBaTeNbHBIM U MapauIeNbHBIM
COCIMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHBIE 0003HAUYCHUS
AIIEMEHTOB JEKTPUUECKUX IIeTIeH

NPUBOJIUTH TPUMEPHl (HAXOIUTh WHPOPMAIUIO O MPUMEPAX)
MPaKTUYECKOTO UCTIOIh30BaHUS (PU3NYECKUX 3HAHUI B MTOBCEIHEBHOM
JKU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpaimieHuu ¢
npuOOpaMu M TEXHHYECKHUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbs U

COOJIOZICHHSI HOPM SKOJIOTHUYECKOTO TIOBEJICHUS B OKpYKAOIIel cpesie




1.17

1.18

1.19

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3UUECKOTO COAEPIKAHUS B CETH
HMHTepHET, Ha OCHOBE HMEIOIIUXCS 3HAHUW M IYTEM CpPaBHEHUS
JIOTIOJTHUTEIbHBIX HCTOYHUKOB BBLICTATH HH(POPMALUIO, KOTOpas

ABIIACTCA HpOTHBOpeqHBOfI HJIM MOXKET OBITh HCI[OCTOBCpHOﬁ

UCMOJNb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHMi  Hay4yHO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIIPABOYHBIC
MmaTtepuanbl, pecypcsl cetn MHTepHeT; BiageTb INpUEMaMU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3zoBaHus WH(GOPMAIMHA U3 OTHON

3HaKOBOM CUCTEMBI B APYTryro

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M KPaTKHUE YCTHBIC COOOIICHUS,
0000mas wHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PU3NIECCKOTO
COJICpKaHUs, B TOM 4YHUCIIC IMyOJMYHO TIPEACTABIATH PE3yJIbTaThl
MPOSKTHON WM HCCIIEIOBATEIIbCKONH JICATEIBHOCTH, MPH OTOM
IpPaMOTHO UCIIOJIb30BaTh HM3YYCHHBIH MOHATUHHBIN ammapat Kypca

($U3UKH, CONPOBOXKIAThH BHICTYIJIEHUE PE3EHTaLUEN

1.20

9 KJIACC

IIpU BBIITOJIHCHUHN y‘~IC6HI>IX IIPOCKTOB U I/ICCJIGI[OBaHI/If/'I (1)I/ISI/IT-IGCKI/IX
mponeccoB pacupeCaAciIATb 00513aHHOCTH B rpyarme B COOTBETCTBUU C
INOCTAaBJICHHBIMHU  3aJadyaMH, CJICIUTb 3a BBIIIOJJHCHUCM IIJIaHa
HeﬁCTBHﬁ )51 KOPpPCKTUPOBATDH €ro, aJICKBATHO OIICHUBATDb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL  TI'PYIINbI, BBbICTPAMBATH
KOMMYHHKATHBHOC B3aHMOﬂeﬁCTBHe, IMPOSBJIAA T'OTOBHOCTH

paspemaTh KOH()IUKTHI

Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM




MPOBEPSIEMOro
pe3yJibTaTa

o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

pa3indaTth SABJICHHUA 110 OIMHCAHHMIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PHU3MUECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (uU3NYeCcKue SIBICHUS B MPUPOJE,
IIPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SABICHUN

ONUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIICHUS,
UCTIONB3Yys (U3WYECKHE BEIMYMHBI, IPH ONHCAHWU TPABHIIBHO
TPaKTOBaTb  (PU3MYECKMII ~ CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €IUHUIBI (PU3MUECKUX BEITMYWH, HAXOIUTH (hOPMYJIHI,
CBS3bIBAIOIME JIAaHHYIO (U3MUECKYI0 BEJIMYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTEepU3oBaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMy.]II/IPOBKy 3aKOHa MW  3alUCbIBaTb €ro  MareéMaThu4dcCKOC

BBIPAKECHHE

1.6

O00BSACHATH (PU3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalUHd IIPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH 00BSCHEHUE U3 2
— 3 JOrMYecKUX MLIaroB ¢ IMOMOIIbI0O 2 — 3 W3yuYeHHBIX CBOICTBa

(bu3nYeCKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemats pacuéTHble 3amaud (omMparoniecss Ha cuctemy u3z 2 — 3
ypaBHEHWM), UCMONB3ys 3aKOHBI H  (OPMYJIBI, CBS3BIBAIOIINE
dbusznuecKkue BETUYMHBI: Ha OCHOBE aHalk3a YCJIOBHUS 3a7auud
3aMUCBhIBaTh KPAaTKOE YyCIOBUE, BBIABIATH HEJAOCTAIOIINE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE
JUISL pelieHus, TMPOBOIUTh PacUYEThl W OIICHUBATh PEATUCTUIHOCTH

MOJIYYCHHOT'O 3HAaUCHUA (1)I/IBI/I‘ICCKOI71 BCJIMYHHBI

1.8

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEUIMTh IMPHU MOMOIIN
(GU3MYECKUX METOJOB, MCIOJb3Ysl ONUCAHUE HCCIIEAO0BAHUS, BBIAEIAThH

MMPOBCPACMOC TMPCAIIOJIOXKCHNUC, OLCHUBATH IIPABUJIBHOCTL IIOPSAIKA




1.9

MMPOBCACHUA HCCIICAOBAHUA, [ACJIIAaTb BbIBOJAbI, HWHTCPHPCTUPOBATH

pe3yJbTaThl HAOMIOIEHHUI U OMBITOB

MPOBOAMUTH OIBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUA WU
(U3NYECKUX CBOMCTB TENl: CAMOCTOSITEIbHO COOMpPATh YCTAaHOBKY H3
n30BITOYHOTO Habopa 00OpyAOBaHUS, OMHCHIBATH XOJl OMNbITA U €ro

pe3yabTaThl, POPMYITHUPOBATH BHIBOIBI

1.10

1.11

1.12

NPOBOJIUTh MPH HEOOXOAMMOCTH CEPUI0 TMPSIMBIX H3MEPEHUH,
onpenensisi CpelHee 3HAuYCHHE H3MepsSeMON BeIHYMHBI ((POKYyCHOE
paccTosiHue CcoOMparomell JIMH3bI), 00OCHOBBIBATH BHIOOpP crocoda

HU3MEpPEHHS (M3MEPHUTEIBHOTO MPHUOopa)

MpoOBOANUTL HCCIICAOBAHUC 3aBUCHUMOCTEH (l)I/ISI/I‘leCKI/IX BCINYHUH C
HCIIOJIb30BAHHUEM IIPAMBIX I/I3MepeHI/H\/JII IJIaHUPOBATb HUCCIICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTB YCTaHOBKY, (1)I/IKCI/IpOBaTB PE3yJIbTaThl
HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)I/ISI/IHGCKI/IX BCIIMYMH B BUJC Ta6JII/IIII/I

Fpa(l)I/IKOB, ACJIaTh BbIBOJABI 110 PE3yJIbTaTaM UCCICAOBAHUA

IPOBOAMTh  KOCBEHHbIE  M3MEPEHHUS  (PU3MYECKHX  BEJIUYMH:
IUTAHUPOBATh M3MEpPEHHs], cCOOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
W BBINOJHATE M3MEPEHHUs, CIeays MNpPEJIOKEHHOM HHCTPYKIIHH,
BBIYHUCIIATh 3HAYEHUE BEIWYUHBI M aAHAJIU3UPOBATh IIOJIyYCHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH THpu  paboTe ¢

1abopaTOpHBIM 000pyI0BaHUEM

pa3ianyaTh OCHOBHBIE MPHU3HAKU W3YYCHHBIX (PU3MUECKHX MOJIENCH:
MaTepuaibHasi TOYKa, a0COIIOTHO TBEPJOE TEJIO, TOYCHHBIA HCTOUYHUK
CBeTa, JIyd4, TOHKAs JIMH3a, IJaHeTapHas MOJIENb aToMa, HyKJIOHHAS

MOJCIIb aTOMHOTIO AApa

1.15

1.16

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HM3yYEHHBIX NpHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUsA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUECKUX SBJICHUM U HEOOXOJIUMBbIE

(I)I/I3I/I‘{CCKI/IC 3aKOHOMCPHOCTHU

UCIIOJIb30BaTh CXEMbl M  CXEMAaTU4YHbIE PHUCYHKH H3YUYEHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPHUTEIBHBIX npubopoB U
TEXHOJIOTUYECKUX TIPOLIECCOB IMPH PEHICHUH Y4eOHO-TIPaKTHUECKUX
3ajjad, ONTUYECKHE CXEMBI ISl TOCTPOSHHS N300paKEHUH B MIIOCKOM

3epKajie ¥ cOOMparolIe JrH3e




1.17

OPUBOAUTH TpPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPAX)
NPaKTUYECKOTO UCTOIb30BaHUs (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM 9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYIKAIOLICH cpefie

1.18

OCYIIECTBIISATh MOUCK MHPOPMAITUHN (PU3MUECKOTO COACPKAHUS B CETH
WutepHer, camocTosTeNbHO (GOpPMYyNIHUPYs TOUCKOBBIM  3ampoc,
HAaxOJUTb MYTU  OMNpPEACNICHUs  JOCTOBEPHOCTH  IOJYYEHHOMU
uH(pOpMallMM Ha OCHOBE HMMEIOMIMXCS 3HAHMM M JOTMOJHUTEIbHBIX

HUCTOYHHUKOB

1.19

WCIIOJIb30BaTh TIPU  BBINIOJHEHUHM Y4Ye€OHBIX 3aJaHUN  HAy4YHO-
MOMYJISIPHYIO JIUTEpaTypy (PU3MUEecKOro coaep)kaHus, CIPaBOYHBIC
Marepuaibl, pecypchl cetu HuTepHeT; BIageTh NpuéMaMu
KOHCIEKTUPOBAHUS TEKCTa, mpeoOpa3zoBaHus WHGOPMAIIUU U3 OJIHOM

3HAKOBOHM CUCTEMBI B IPYTyIO

1.20

cO31aBaThb CO6CTB€HHI)I€ IMUCbMCHHBIC W YCTHBIC COO6HI€HI/I$I Ha
OCHOBEe WH(POpPMAIlMU M3 HECKOIbKMX HWCTOYHHKOB (PUINYECKOTO
coJlepKaHusl, MyOJIMYHO HPEICTAaBIATh PE3YyJbTaThl MPOEKTHOW WM
HCCIIEIOBATENIbCKOW  JEATENIbHOCTH, NpU  3TOM  I'PaMOTHO
WCIIOJIb30BaTh U3YUYEHHbIN MOHATUMHBINA anmapaT U3y4aeMoro pasjaenna
GU3MKK W COMPOBOXKIATh BBICTYIUJICHHE Npe3eHTalUeld ¢ Yy4EToM

0COOEHHOCTEHN ayAUTOPHH CBEPCTHUKOB

1.21

MIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NIECKUX
MIPOLIECCOB PaCHpPEeeNITh 00sI3aHHOCTH B IPYyMIe B COOTBETCTBHU C
MOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ, B JESATENbHOCTh TPYMNBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMOJICHICTBHE,  MPOSBISIL  TOTOBHOCTh

pazpemniaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaena JJIEeMEHTA
®UBUKA U EE POJIb B IIOSHAHNU OKPYKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTBHI COIePKAHUS

®uszuka — Hayka O Ipupoje. SIBieHus npUpPOABL.
1.1 dusnyeckue SBICHUA: MEXAHUYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

@dusnueckue BenuuyuHbl. 3Mepenune  usmueckux
1.2 BenuuuH.  Dusmyeckue  npubopsl.  [lorpemHocTsh

U3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

EcTtecTBeHHOHAy4yHBI METOJ| MO3HAHHUA: HAOJIOJEHUE,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHIKEHUE TUIIOTE3,
OKCIIEPUMEHT 10 TMPOBEpPKE TUIMOTE3, OOBSICHEHHE

Ha0JII01aeMOr0 SIBJICHUS
1.4 Onucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOieNen

[TpakTueckue pabOThI:
N3mepenne paccTosiHUN.
15 N3mepenne 00bEMa )KUAKOCTH B TBEPOTO TeJa.
. Ornpenenenrie pa3MepoB MaJbIX TEJ.
N3Mepenne Temmeparypbl NMpH MOMOIIM KHIKOCTHOTO

TEPMOMETPA U JAaTYMKA TEMIIEPATypPhl
ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

CtpoeHue BelecTBa: aTOMbI M MOJIEKYJIBI, UX Pa3MEpHI.
2.1 OTIBITHI, JOKa3bIBAIOIINEC JIUCKPETHOE CTpoEeHUE
BelllecTBa

2 JBuxenne dvactuil BemiectBa. CBs3b  CKOPOCTH
2.2 JIBIDKCHMSI YacTUIl C TeMmIepaTypoil. bpoyHoBckoe

IBIDKEeHUE, TP Py3us

23 B3anmonaeicTBre 4acTUll BEIIECTBA: IPUTSKEHUE U
OTTAJIKUBaHUE




ArperatHble COCTOSIHUSI ~ BEILIECTBA: CTPOCHHME Ta30B,
Kugkocted W TBEPABIX  (KPUCTAUIMYECKUX)  TeJl.
2.4 B3anmoCBA3p MEXAy CBOWCTBAMU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M HX AaTOMHO-MOJIEKYJISIPHBIM

CTpOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BOIbI

[TpakTuyeckue pabOTHI:

Onenka jauameTrpa aToMa  METOAOM  psioB  (c
25 UCTOJIb30BaHueM (GoTorpaduii).

' OnbIThl 10 HAOJIIOAEHUIO TEIJIOBOTO PaCIIMPEHUs ra30B.
OnbITbI 1o 0OHapyKEHUIO JIEHCTBUSA cuil

MOJICKYJISIPDHOI'O IMTPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

. MexaHnuueckoe JIBUDKEHUE. PaBHOMepHOE u
' HEpaBHOMEPHOE JIBUKECHUE
3.9 Cxopoctb. CpenHsisi CKOPOCTb IIPU  HEPABHOMEPHOM
' JIBUKEHUH. Pacyér myTH v BpeMeHH JBUKECHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneicTBue
3.3 TeJ KaK NMPUYMHA U3MEHEHHUS CKOPOCTU JIBHJKEHUS TEll.
Macca kak Mepa HUHEpPTHOCTH Teja
34 [TnotHOCTH BemecTBa. CBsA3b IUIOTHOCTU C KOJIMYECTBOM
' MOJIEKYJI B €JMHHIIE 00bEMA BEIleCTBa
3.5 Cuna Kak XapakTepHUCTHKa B3aUMOAECHCTBUS Tl
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIbIO JUHAMOMETpA
37 SIBnenue TAroreHus u cuia TsokecTu. Cuia TSDKECTH Ha
' Ipyrux mianetax. Bec tena. HeBecomocTh
38 Cuna tpenus. TpeHue CKONbXKEHUS U TPEHUE IOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 CnoxxeHue Cwi, HaNpaBlICHHBIX IO OJHOM MPSMOIL.
' PaBHOpelicTBYIOIIIAS CHIT
[TpakTrueckue pabOTHI:
3.10 OmnpezneneHue CKOPOCTH  PAaBHOMEPHOTO  JBMKEHUS

(mapuka B KUAKOCTH, MOJENIU  DJIEKTPUUYECKOIO




3.11

3.12

aBToMoOmWiIs u Tak ganee). OmnpeneneHue cpemHen
CKOPOCTH CKOJIBXEHUS Opycka WM IIapuka 110
HAKJIOHHOM  IuiocKocTH. OnpeneneHue  IUIOTHOCTH
TBEPJIOTO Tela. OnblITHI, JIEMOHCTPHUPYIOILUE
3aBHCHUMOCTB pacTshKeHUs (AedopMariu) MmpyXHHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, AEMOHCTPUPYIOLIUE
3aBUCUMOCTb CUJIbl TPEHUS CKOJIBXKEHHUS OT Beca Tejla U

XapaKTepa COMpUuKaCaromMuxcsa HOBCpXHOCTeﬁ

dusnuecKue SBICHUS B IPUPOAE: IIPUMEPHI ABWKCHHUS C
pa3IMYHBIMKM CKOPOCTSIMU B )KMBOW M HEXXHMBOU IIPUPOJIE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKEC

Texuuueckue YCTpOﬁCTBaI JAUHAMOMCTP, ITOAIIUITHUKHN

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHHUA U

1 YBEJIMYEHUS AaBIICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEMIIEPATYPhI
43 [lepenava maBieHUs] TBEPABIMU TEIAMH, KUIAKOCTIMH H
' razamiu. 3akoH [lackans. [TneBMaTHUeCKHEe MaITHBI
3aBUCHUMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 IMuapocratudeckuit mapagokc. CooOIaronuecs CoCyabl.
['unpaBnuueckrue MeXaHU3Mbl
AtMocdepa 3emnu u armochepHoe naBienue. [IpudanHbl
45 CyIIECTBOBaHUSI BO3AYIIHOW 00010ukn 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JABICHUS OT
BBICOTBI HaJ] YPOBHEM MOPS
16 W3mepenne armocdepHoro pasieHus. llpuGopsl s
' U3MepeHus: aTMOC(EepPHOTO TaBICHUS
[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaroomas (apxXxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [TnaBanue Ten. Bo3ayxomnaBanue
49 [TpakTrueckue paboTHI:

I/ICCHGIIOBaHI/IC 3aBUCUMOCTH B€Ca T€jJa B BOJAC OT




o0béMa TOTPYKEHHOH B JKUIKOCTh YacTH TeJja.
OmnpeneneHre BhITAIKMBAIONICH CUJIbI, TEUCTBYIOIECH Ha
TEeno,  NOrpy>k€HHOE B  JKMIAKOCTb.  [IpoBepka
HE3aBHUCUMOCTH BBITAJIKUBAIOUIECH CHUJIbI, JEHCTBYIOLICH
Ha TEJIO B JKUAKOCTH, OT Macchl Tela. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CHJIBI, ACWCTBYIOIIEH Ha TENO B XKHJIKOCTH, OT 00bEMa
MOTPY>KEHHOW B KUJKOCTh YAaCTHU Te€Ja U OT IUIOTHOCTH
JKUIKOCTH. Kouctpyupoanue apeoMerpa 15 R)0%
KOHCTPYMPOBAaHHE  JIOAKM M  OmlpeAelieHne €€

rPy30M0ABEMHOCTH

4.10

du3nyeckue SABJICHUA B npupoae: BIIMSIHHUC
aTMOC(I)epHOI‘O JaBJICHHA Ha JKUBOM OpraHu3Mm, IJIaBaHUC

pBIO

411

Texnudeckue ycTpoiicTBa: COOOIIAIOIIUECS COCY/BI,
YCTPOMCTBO BOAONPOBOJA, THAPABIWYECKUH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanudeckas pabora
5.2 MexaHudueckass MOIIHOCTh
£ 3 [IpocTbie MeXaHW3MBI: pblyar, OJOK, HaKJIOHHAs
' MI0CKOCTh. [IpaBuio paBHOBecHs pblyara
5.4 [TpumeHeHue paBuia PaBHOBECHS pbldara K OJI0Ky
«3omotoe  mpaBwio»  MexaHWku.  KoaddummeHnt
9.5 MOJIE3HOTO nercTBUs MEXaHHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER
5.7 Kunernueckas sneprus
- [TomHast mMexaHWUYeCcKas PHEPTUs. 3aKOH HM3MEHEHHS M
' COXpaHEHHSI MEXaHUYECKOH SHEPTUH
[TpakTuyeckue paboOTHI:
5.9 ###Par###Onpeneneare pabOTBHl CHIIBI TPEHUS TIPH

PaBHOMEPHOM [BMKEHHM Teja II0 TOPU3OHTAIBHOU




nopepxHoctu. MHccienoBanue ycCIOBUH paBHOBECHS
peryara. HMsamepenue KIIJI HakIOHHOM IIJIOCKOCTH.

N3yuenue 3aKoHa COXpaHEHUs MEXaHUYECKON YHEPTrUu

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
YenoBeKa
TexHuueckue yCTpOMCTBA: pblYar, TMOJBUXKHBIA U
5.11 HETOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pasziena 3j1eMeHTa
TEITUIOBBIE ABJIEHUSA
OcCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOM
6.1 TEOpUM CTPOEHHUs BemlecTBa. Macca u  pa3mepsl
' MoJieKys.  OmBITBI,  TOATBEP)KIAIOMINE  OCHOBHEIC
MIOJIOKEHHST MOJIEKYJIIPHOKUHETUIECKON TeOpUH
Mopgenmn  TBEPAOro, OKMAKOTO W Ta3000pa3HOTO
6.2 cocrosiHMil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHEHUE CBOICTB ra3oB, )KHJIKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYJIIPHOKHHETHUECKON
6
TEOPHH
6.4 CMaunBaHUWe U KalTWJUISIPHBIC STBIICHUS
6.5 TemtoBoe pacIipeHne U C)KATHE
6.6 Temmneparypa. CBsA3b TemmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JIBMYKEHHSI YaCTHUI]
6.7 BuyTtpennsist sneprusi. CnocoObl H3MEHEHHsI BHYTPEHHEH
' SHEPIUuu: TerIonepeada U CopepiieHue padoThl
6.8 Bunpl temonepenayn: TEMIONPOBOJHOCTh, KOHBEKLUS,
' U3ITy4YeHHE
6.9 KommuectBo  temnorel. YaenbHas — TEIUIOEMKOCTH




BCIICCTBA

TemsiooOMeH M TEMIOBOE paBHOBECHE. Y paBHEHUE

6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBaHNUE KPUCTANIMYECKUX BEILIECTB.
. VY ienpHas TEmaoTa NiaBJICHUS
[TapooOpa3zoBanue u  koHAeHcauus. Vcmapenue.
6.10 Kunenne. VYnenpHass  Temiora mapooOpa3OBaHUS.
. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO JABHUTarens. TersaoBble ABUraTeNd U 3alluTa
OKpYKaIOIIEH Cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETIOBBIX
6.16
npoiieccax
[IpakTudeckue pabOTHI:
OnbIThI no OOHapyKEHHIO JENCTBUA cui
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnpITl TIO BBIPAIIMBAHUIO KPUCTAIJIOB TMOBAPEHHOMN
COJIU WJIU caxapa.
OnbITHI 110 HAOIIOIEHUIO TETJIOBOTO PACHIMPEHUS Ta30B,
KUJKOCTEN U TBEPABIX TEIL.
Ompenenenne naBieHUs BO3AyXa B OAJIJIOHE MITTPHUIIA.
6.17 OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIABJIICHUS

BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHHSL.
[IpoBepka ruMOTE3Bl JIMHEHHOW 3aBUCUMOCTH JIJTMHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKOH TpyOKe OT
TEeMIIepaTyphl.

HaGmtonenne uM3MeHEHHUs] BHYTPEHHEW SHEpruM Tela B
pe3yibTare Terjaonepeaayn U paboThl BHEIIHUX CHUIL.
HccnenoBanue siBIeHUs TEIUIOOOMEHA MPU CMEIIUBAHUU

XOJIOJTHOW U rOpsiY€ BOBI.




6.18

OnpeneneHHe KOJIN4YCCTBa  TCILJIOTHI, MOJIy4YCHHOTI'O
BOJIOM NpU TEIUIOOOMEHE € HArpeThbiM METaUIMYeCKUM
LMJIAHAPOM.

Onpenenenue yneiabHON TEINIOEMKOCTH BELLIECTBA.
HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHre OTHOCUTENILHON BIaXKHOCTH BO3/yXa.

Omnpenenenue yAeIbHON TEIJIOTHI TUTABJICHHUS JIbJIA.

dusnyeckue SBJICHUS B MPHPOJAC: IMMOBEPXHOCTHOE
HATSOKCHHE W KAaNWUBIPHBIC SIBICHHUS B IPHUPOJE,
KpHCTAJUIBI B Tipupoje, uanydenne ConHIa, 3aMep3aHue
BOZOEMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TYMaHa,

HHCA, CHCra.

6.19

TexHu4eckue  yCTpOWMCTBA:  KallWUIAPBI, IPHUMEPHI
HCIIOJIb30BAaHUS KPUCTAIUIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHETO CrOpPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Dnektpusaius Ten. [[Ba posa aIeKTpUIECKUX 3apsiioB
BsaumopneiictBue 3apsbkeHHbIX Ten.  3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXTY TEIaMH)
DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO

7.3 nosid. IlpyHIMN cyneprno3uuuy 3JIEKTPUYECKUX MOJIeH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn osnexkrpuueckux 3apsaoB. OJEMEHTApHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia

- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHHUS

' 3JEKTPUYECKOTO TOKA. ICTOUHHMKYN OCTOSIHHOTO TOKA
1.7 JeiicTBus AIEKTPUIECKOTO TOKa (TerutoBoe,




XMMHAYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIKOCTAX U Ira3dax

Onexktpuueckas uenb. Cuiia TOKa. DIEKTPUUECKOE

7.8

HanpsHKeHUe

9 CornpoTuBieHue MIPOBOJHHUKA. VYnensHOE

7.

CONIPOTUBJICHHE BELIECTBA
7.10 3akon OMa Juist yyacTKa Lenu

[TocnenoBarenbHOE W MapajyIeIbHOE  COCIUHEHUE
7.11

MIPOBOTHUKOB

Paborta u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyia — Jlenna

DNEeKTPUYECKHE IEeNMH M IOTPEOUTENN AICKTPUICCKOM
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

ITocTosuabIe MaruuThl. B3amMoaencTBHE ITOCTOSHHBIX
7.14

MarHuToB

MarautHoe T1ojie. MarHuTtHoe T1ojie 3eMJIM U €ro
7.15

3HAUYCHHE JIUIA JKU3HU Ha 3eMiie

6 OmneIT Opcrena. MaruutHoe nojie 3IeKTPUYECKOro TOKa.

7.1

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJST HA MPOBOJHUK C TOKOM.

DNeKTpOoABUTATENIb MOCTOSSHHOTO TOKa. Vcmons3oBaHue
7.17

AJEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBAX M Ha

TpaHCcIopTe

OIBITEI ®dapanes. SIBnenue 3JIEKTPOMArHUTHOMU
7.18

naaykuuu. [Ipasumno Jlenna

DNeKTpOTeHEePaTop. Crioco0wr TTOTyYeHUS
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO300OHOBIISIEMBIX HICTOYHHKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOJCHUIO YIIEKTPU3AIMU TENl HHIYKIIUEH
7.20

Y TIPU COTIPUKOCHOBEHUH.

UccnenoBanue AEMCTBHS SJIEKTPUYECKOrO OIS  Ha




MNPOBOAHUKHU U NUBJICKTPUKH.

COopka u mnpoBepka palbOThl 3JIEKTPUYECKON Ienu
IIOCTOSIHHOT'O TOKa.

W3mepenue u peryiupoBaHue CUiIbl TOKA.

N3MepeHue U peryampoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYLIETO Yepes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha PE3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLIHAE 3aBUCUMOCTD
UIEKTPUUYECKOTO CONPOTUBICHHUS IPOBOJHMKA OT €ro
JUIMHBI, TUIOLIA/IU TIOIEPEYHOro CeYEeHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIpU
MOCJIEI0BATEIBHOM ~ COCIMHEHUH JBYX PE3HCTOPOB.
IIpoBepka mpaBuia A CUJIBI TOKA MPH HapaieIbHOM
coeMHeHUN  pe3uctopoB.  OmpeneneHue  pabOThI
UIEKTPUUECKOTO TOKA, HAYIIEr0 4Yepe3  PEe3UCTop.
OmnpeneneHue  MOLIHOCTH — JJIEKTPHUYECKOrO0  TOKa,
BBIIEIIIEMON Ha pe3ucTtope. Mccnenosanne 3aBUCUMOCTH
CWJIBI TOKA, MAYIIETO YEPE3 JAMIIOUKY, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarauTHOI'O BSaHMOﬂeﬁCTBI/ISI IIOCTOSAHHBIX MAarHuTOB.
W3y4yeHre MarHuTHOTO NOJIs IOCTOSIHHBIX MarHUTOB IpU
uxX o0beAMHEHUM U  pasjeneHuu. VccriemoBaHue
JEMCTBUS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
OnbIThl,  JI€MOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIbI
BBaHMOJIefICTBHSI KaTyllKyl ¢ TOKOM W MarHuTta OT CHJIbI
TOKAa W HallpaBJIEHHs TOKa B KaTylike. l3yueHue

JIENCTBUSL MarHMTHOTO IOJS Ha IMPOBOAHUK C TOKOM.

KoncrpyupoBanue U U3y4yeHune paboThI
3JIEKTPOJIBUTATEIS. N3zmepenne KII
BHGKTPOI[BHFaTGHBHOﬁ YCTaHOBKH. OmBITE 10

HUCCICOOBAHUIO SBJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIOWU:

HUCCICIJOBaHUC W3MCHEHMI 3HAYeHUS | HaIpaBJICHUA




WHIYKIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBIICHUS B  arMocdepe, DIEKTPUYECTBO  IKUBBIX
OpPraHU3MOB, MarHWTHOE MoJje 3eMiu, Apeld MmooCcoB,
POJIb MAarHUTHOTO TOJIA ISl )KU3HU HA 3eMiie, MOJISIPHOE

CHUAHUC

TexHuueckue ycTpoilcTBa: 3JEKTPOCKON, amIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUECKOW SHEPruu,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEJOXPAHUTENIHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, reHCPaTOop NOCTOAHHOI'O TOKA

9 KUJIACC
Kon
Kon snemenra IIpoBepsieMble 3IEMEHTHI COJIEPIKAHUS
paszznena
MEXAHUWYECKUE SABJIEHU S
81 MexaHnnueckoe JABMXKEHHE. MarepuanbHas TOUKA.
' Cucrema orcuéra

8.2 OTHOCHUTETHHOCTh MEXaHUIECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE NPSAMOIMHEHHOE IBUKEHHE
HepaBHomepHoe mnpsiMonuHeiHoe nBuxeHue. CpeaHss

8.4 W MrHOBEHHas CKOpPOCTh Tela TpH HEPaBHOMEPHOM
JBIDKCHUN

8
8.5 Yckopenue. PaBHOyCKOpEeHHOE IIPSAAMOJIMHEWHOE
' JIBIDKCHUE

8.6 CoOoauoe nanenue. OnbITel [anunes
PaBHOMepHOE ABUWKEHME MO OKpyx)HOCTU. llepuon u

8.7 yacrtora oOpamieHus. JIuHeliHas M yrioBas CKOPOCTH.
LleHTpOCTpEeMUTENILHOE YCKOPEHUE

8.8 Ilepssiii 3akoH HploToHa

8.9 Bropoii 3akon Hetotona




8.10

Tpernii 3akoH HeroTOHA

8.11 [IpuHIMn cynepno3unuu cui
8.12 Cuna ynpyrocrtu. 3akoH ['yka
513 Cuna TpeHMs: cujia TPEHUs CKOJIbKEHUS, CUila TPEHUS
' MIOKOS, IPYT'He BUJIbI TPEHUSI
814 Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTECHHUS.
' YckopeHnue cBOOOAHOTO MaACHHUS
815 Jewxenne  mmaHer  Bokpyr  Comnma.  IlepBas
' KocMuyeckasi ckopocTb. HeBecomMocTh U nieperpy3ku
PaBHOBecue matepuanbHON TOUKU. AOCOIIOTHO TBEPIOE
8.16
TEJOo
8.17 PaBHOBecue TBEpAOro Tela C 3aKPEINIEHHOM  OChIO
' BpauieHusi. MomeHT cwibl. LIeHTp Tsxectn
8.18 Nmnynsc Tena. U3menenne nmiynsca. Mmmnyiibe cusl
8.19 3aKOH COXpaHEHHUs UMITYJIbCa
8.20 PeakTuBHOE nBMKEHNE
8.21 Mexanunueckas paboTa U MOIIHOCTb
892 PaGora cun TskecTH, ynpyroctd, TpeHus. CBs3b
' SHEPruu U paboThl
893 [loTrenumnaneHas d3Heprus Tejna, MOJHATOrO  Haj
' MTOBEPXHOCTBHIO 3eMIIH
8.24 [ToTeHumanpHas 3HEPTUs CKATON NPYKUHBI
Kunernueckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPTUU
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUH
[IpakTuyeckue paboOTHI:
Onpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS Opycka
WIM JBIKEHHUS IIapuKa MO0 HAKJIOHHOM IJIOCKOCTH.
Onpenenennue yCKOpeHUsl Tela MPU PABHOYCKOPEHHOM
8.27 JIBWYKEHHUHU 110 HAKJIOHHOM IIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BpEMEHH IMpH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka THUIOTE3bl: €CIM NPU PABHOYCKOPEHHOM

JABHKCHHNU 0e3 HavaIbHOI CKOPOCTHU TYTHU OTHOCATCA




KaK psAl HEYETHBIX YHCEN, TO COOTBETCTBYIOIUE
MIPOMEKYTKH BPEMEHHU OJTHHAKOBEI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHHS CKOJIBKEHUS
OT CWIbl HOpMaJbHOro JaBiieHus. OrmnpenerneHue
kodpduimeHTa TpeHUs CKodbkeHus. OrnpenencHue
KECTKOCTH TpYXHHBL. OnpeznencHue pabOThl  CHIIBI
TPEHUS. TIPU PABHOMEPHOM JIBWXKCHMH Tella TI0
TOPH30HTAILHOU TOoBepXHOCTU. Ormpenenenue padboThI
CUIBl  yOpyrocTh  mIpu  HOABEME  Ipy3a  C
WCIIOJIb30BAHUEM  HEIMOJBIXKHOTO W IOJBUXHOTO

OJIOKOB

dusnyeckue SBICHUS B npupoac: MPUIKNBLEI U OTJIMBBI,

8.28 nBUKeHue IuiaHeT COJHEYHOW CUCTEMBbI, PEaKTUBHOE
JIBU)KEHUE KUBBIX OPTaHU3MOB
8.99 TexHuueckue  yCTpOMCTBA:  CHOUIOMETP, JIATYUKHU

TIOJIOKCHMUS, PACCTOSAHNA U YCKOPCHUS, PAKCTBI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe neuxenre. OCHOBHbIE XapaKTEPUCTUKH

. KoJIeOaHM: IepUO/I, YacTOTa, aMILJIUTYAA
9.2 Marematnueckuit 151 IIpY>KUHHBIN MasiTHUKHU.
' [IpeBparenue sHepruu npu KosaedaTenbHOM ABHKEHNUN
93 3aryxatomue koyieOaHus. BbIHYyXIeHHBIE KOJIEOaHUS.
' Pes3onanc
Mexannueckue BoJHbL. CBONMCTBa MEXaHUYECKUX BOJIH.
0.4 [IpononpHble M MONepedHble BOJNHBI. JlJIMHA BOJHBI U
' CKOPOCTb €€ paclpocTpaHeHHs. MeXaHUYECKUE BOJIHBI
B TBEP/IOM Telle, CECMUYECKUE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpa)keHuE 3ByKa
9.6 Wudpa3Byk 1 yabTpa3ByK
[IpakTuyeckue paboOTHI:
OmpeneneHne YacTOTBI M TMepuoAa  KoJieOaHWH
97 MaTEMaTHYECKOI0 MasiTHUKA.

OmpeneneHne YacTOTBl M TMepuoAa  KoJieOaHWH
NIPY>KUHHOI'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH — TepuUoja  KoyieOaHUA




MOJIBEIIEHHOT0 K HHUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH  Iepuoja  KoJieOaHH
NPY)XKMHHOTO MasTHUKAa OT Macchl Tpy3a. I[IpoBepka
HE3aBHCUMOCTH nepuoaa KojeOaHuit rpysa,
MOJIBEIIEHHOTO K HHUTH, OT MAaccChl Tpy3a U JKECTKOCTH
npyuHsbl. i3MepeHue yckopeHus cBOOOAHOTO NaieHUs
Ouzuyeckue SBJICHUS B MPUPOJE: BOCIPHUATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MIJIETPSICEHUE, CEUCMHMYECKUE BOJIHBI,
IyHaMH, 9XO0
99 TexHuyeckue yCTpOICTBAa: 3XOJOT, HCIOIb30BAHKE
. yIBTPa3ByKa B OBITY M TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMATHUTHBIE BOJIHBI
101 DJEKTPOMAarHUTHOE TOJIE. DJIEKTPOMArHUTHBIE BOJHBI.
' CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH
10.2 [kana 31€KTPOMarHUTHBIX BOJIH
103 OnekTpoMarauTHas npupoaa csera. CKOpocTh cBera.
' BousiHOBEBIE CBOMICTBA CBETA
10 [IpakTuyeckue paboTHI:
10.4 N3yueHne CBOWCTB  DJJIEKTPOMAarHUTHBIX BOJH €
MOMOIIIbI0 MOOMIIBHOTO Tesie(hoHa
dusnueckue SBIEHUS B MNpHUpPOJE: OHOIOTHYECKOe
10.5 neiicTBue BUJIUMOTO, yJIbTPapuoIETOBOIO u
PEHTIE€HOBCKOT'O U3ITy4eHHUH
106 Texuuueckue yCTpOMCTBa: UCIIOJIb30BaHNE
' AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE SABJIEHUA
111 JIyueBas monens ceera. Mcrounuku cBerta
11.2 [IpsimonuHEitHOE pacpocTpaHEHHUE CBETa
113 Otpaxenue cBera. [1mockoe 3epkaio. 3aKOH OTpaskeHUs
11 ' CBETa
114 [Ipenomnenue cBera. 3aKOH TPEIOMIICHUS CBETA.
' [TomHOE BHYTpEHHEE OTpakEHUE CBETa
11.5 Jlunza. Xop ydeit B IMH3E
11.6 OnTtuueckass cuctemMa ¢oToamnmapara, MHKPOCKONa |




TCICCKOIIa

I'maz xak onrtudeckas cucrema. bimzopykocts

11.7
JAJIbHO30PKOCTh
118 Paznoxxenue 6emoro ceera B criektp. OnbiTel HeroTOHA.
' CrnosxeHue CeKTpaIbHBIX IBETOB. Jlucmepcus cBeTa
[IpakTuueckue padbOTHI:
HccnenoBanme  3aBUCUMOCTH ~ yrja  OTPaKCHHUS
CBETOBOT'O JIy4a OT YIJIa MaJCHHSI.
N3yyenne xapakTepuCTHK H300paxKeHHsS TNpeaMeTa B
IJIOCKOM 3epKajie.
HccnenoBanne  3aBUCHMOCTH — yrjla  MPEIOMIICHHUS
CBETOBOT'O JIy4a OT yIJja MMaJIcHUs Ha TPAHUIIC «BO3IYX —
11.9 CTEKJION.
[Monyuyenne wn300paKeHUH C MOMOINBIO COOHMparomeit
JTUH3BI.
Onpenenenne (OKYCHOTO PACCTOSHHUSI W ONTHYCCKOU
CHJIBI COOMpATOIIEH TNH3HI.
OMNBITHI 1O PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKT.
OneITEl 1O BOCHPUSITUIO I[BETAa MPEAMETOB MpU HX
HAOJIIOICHUH Yepe3 I[BETOBBIC (PUIIBTPBI
duznyeckue sBIeHUs B mpupoje: 3atMenus ConHIa u
11.10 JlyHsl, 11BE€Ta TEJ, ONTHYECKUE SIBJICHUS B atMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
111 Texuudeckue yCTPOMCTBA: OUKH, MIEPUCKOIL,
' (dboToanmapar, ONTHIECKUE CBETOBO/IBI
KBAHTOBBGIE ABJIEHUA
121 Oneitel Pezepdopma u mmaHeTapHass MOJENb aTroMa.
' Mogaens aroma bopa
122 Hcnyckanne W TOTJIOLICHHE CBETa aTOMOM. KBaHTEHIL
12 ' JluneiuaTeie CIEKTPHI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3myyeHHs
124 Crtpoenune aromHoro siapa. HykinoHHas Mopenb
' aTOMHOTO siapa. M30Tomnsl
12.5 PannoaktuBHbIe TpeBpamenus. [lepuwon momypacmnana




ATOMHBIX AACP

SAnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3apsAJ0BOrO U

12.6
MaccoBOTI'0 YHCEN
12.7 OHeprust cBA3M aTOMHBIX sijiep. CBA3b Macchl U SHEPIUU
128 Peakuuu cunTesa u nenenus saep. VMIcTouHUKY SHEpruu
' CounHua u 3B€31
12.9 Snepnas osHepreruka. JlelicTBUE  paJMOAKTUBHBIX
' U3JyYEHU Ha KUBbIE OPraHU3Mbl
[IpakTuueckue padbOTHI:
HaOmtoneHne CIUIOIIHBIX W JIMHEWYaThIX CIEKTPOB
W3ITyYCHUS.
12.10
HccnenoBanue TpPEeKOB: M3MEPEHHE SHEPIUU YACTHIIBI
10 TOPMO3HOMY TyTH (110 (hoToTpadusiM).
W3mepenue paanoakTUBHOTO (poHa
dusnueckue SABICHUS B IPHUPOJE: ECTECTBEHHbII
pazMOaKTHBHEIH ¢oH, KOCMHYECKHE Ty9H,
12.11 pPaAMOaKTUBHOE M3JIy4YEHHE MPUPOAHBIX MHHEPAJIOB,
JEUCTBHE PpAJMOAKTHBHBIX H3JIyYEHUH HA OpraHu3M
YeJI0BeKa
1212 TexHuueckue yCTpOMCTBa: CIEKTPOCKOII,

VMHJIMBHUIyaJIbHBIA TO3UMETP, KaMepa Bunbcona



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

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEIICTABICHUA O 3aKOHOMEPHOU CBS3H
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid poau (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLUU
¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBHUKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTePUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BeUIlecTBa, O (U3NYECKOH CYIIHOCTU SIBICHUH MPUPOJIBI
(MeXﬂHI/I'-Ie()KI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘~IGCKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBICHUI
B OKpyXaromeM MHPE, BbIACTIAA HX CYHICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

Brnanenue ocHoOBamMu MOHSTUHHOIO anmapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU U WCIOJB30BaHUE WX ISl pelieHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MponeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIOJIB3YyA (bHSI/I‘IeCKI/Ie BCJIIMYHHBI

BrnaneHne ocHOBaMHM METOZOB HAaydyHOTO TIIO3HAHUS C Y4YETOM
coOuIo/IeH s MpaBUil O€30MacHOro Tpyna: HaOoIeHHEe (PU3NIECKUX
SBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYJIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITHUUNH:
yYMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOUpPATh
DKCIIEPUMEHTAIBHYI0  YCTaHOBKY 110 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl U AHAIM3UPOBATh IIOJyYEHHBIE PE3YJIBTAThl C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IIPOBEJCHUE  HECIOXKHBIX  DKCICPUMEHTAJIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKUUH,  IPEICTaBIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpaMKoOB, yUUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOJEIU CTPOCHHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHUE MPUMEHATh UX IS

00BbSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yuclie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yUeHHbIE CBOIMCTBA (PU3NUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

VYMenne pemarh pacuéTHple 3aaun (Ha 0aze 2 — 3 ypaBHEHH),
UCTIONB3Ysl 3aKOHBI W (popMysbl, CBs3BIBaOIIKME (PU3UUECKHE
BEIIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpaTKOE YCIOBUE 3ajayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHEIE JTaHHEIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJTYYCHHOI'O
3HaueHUs (PU3MUECKON BETMUYWHBI, YMEHUE OMPEIENiTh pa3MEepHOCTh

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON PU PEeIIEHUH 3a1auu

YMeHue XapakTepu3oBaThb INPUHUUIBI  JCHCTBHA TEXHHYECKUX
YCTPOWCTB, B TOM 4YHCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX
TE€XHOJOTMYECKHUX IPOLECCOB MO MX ONMHMCAHUIO, UCIIOJIb3YS 3HAHUA O

CBOWCTBaX (U3MYECKUX SBICHUA M HEoOXOoauMble (PHU3MUECKUe




3aKOHOMEPHOCTH

10

YMeHue UCHoJib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTpOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnbIT mOWCKa, NPeoOpa3oBaHMsI W MPEACTABICHHUS WHPOPMALUU
(bu3MYeCKOro coaep>KaHus C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
MOJlyYeHHON WHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBITIOJTHEHUH Y4YeOHBIX 3aJaHUil HAy4YHO-TIOMYJISPHYIO JUTEPaTypy
(GU3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BnageHue 0a30BBIMM  HaBBIKAMU  IIPEOOpPa30BaHUS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
cO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBbIE COOOIIEHHs Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB



INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCUTEIBHOCTD JABHKEHUS
PaBHOMepHOE U HepaBHOMepHOe naBUxkeHHe. Cpenusis ckopocTh. DopMmyna st
1.2 BBIYHCIICHUS CpeIHEel ckopocTH: V = S/t
PaBHOMepHOE mpsMoONMHENHHOE NBHKEHHE. 3aBUCUMOCTh KOOPIWHATHI TEla OT
BpPEMEHU B CIy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO TBMKCHUS:
13 (1) =x,+vt
I'padukn 3aBHCUMOCTH OT BpPEMEHH Ui MPOEKIUU CKOPOCTH, MPOCKIHH
nepeMeleHus, MyTH, KOOPAMHATHl MpHU PABHOMEPHOM MPSMOJIMHEHHOM
JIBIKCHUHT
3aBUCUMOCTh KOOPAWHATHI Tella OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
HPSMOJIMHEHHOTO JIBUKEHUS:
2
S =vg # i+ ay = ;
2
@opMynbl JUIs MPOEKLUUHU TMEepeMEelIeHUs, MPOEKIMHU CKOPOCTH M TPOEKLUHU
YCKOPEHHS TIPU PAaBHOYCKOPEHHOM MPSMOJIMHEWHOM JBMKEHUH:
2
14 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
['paduiky 3aBUCUMOCTH OT BpPEMEHH JUISI TPOCKIMH YCKOPEHHS, TPOCKINU
CKOPOCTH, NPOEKIMH TMEpPEeMEIIeHUsl, KOOPJIMHATHI TPU PABHOYCKOPEHHOM
PSIMOJIMHEHHOM JABM)KEHUU
CBoOonHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE TaJCHUE Tela IO
15 BepTUKAIN (ABMKEHUE Tella BHU3 WM BBEPX OTHOCHUTEIHHO ITOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TPOEKLUUH YCKOPEHHS,




NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOrO JBHKEHHsI Tela MO OKpyKHOcTU. Hampasienue
CKOPOCTH.

Qopmyna Jid BBIYUCICHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTU U TMEPHOL

oOpareHus:
2nR
L=
T

HenTpoctpemurensHoe yckopeHue. HampaBiieHue I€HTPOCTPEMUTENBLHOTO

16 yckopeHus. @opMyiia 1 BBIYUCICHUS YCKOPCHU:
2
a. — v
" R
®dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaILCHU:
V= 1
T
Macca. IInotHocts BewmectBa. @opmyiia A BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. CloXeHue Cuil
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpA CHIIbI, IEHCTBYIOIIEN Ha
TEJ0
B3anmogperictue ten. Tperuii 3akon HeroToHa:
1.11 F p _P-l—}E
112 TpeHne nokos u TpeHHUe CKoabkeHUs. DopMyrna 17 BBIYUCICHUS MOYJIS CHIIBI

TPCHUS CKOJILXKXCHUA:




F_=u-N

1.13

Hedopmaruss Ttenma. Ynpyrue u Heynpyrue aegopmanuu. 3aKkOoH yHpPYyrou

nedhopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHoe TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
®opmyna a7 BEIYUCICHUS CUJIBbI TSKECTH BOIM3H MOBEpXHOCTH 3emuu: F = mg.
JBmxenue manet Bokpyr Comnna. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTopHas pu3ndeckasi BeNUYnHa.
=m0

HNmnynse cucremsl Ten. U3MeHnenne nmmnyJibea. MIMImynbc cuiibl

1.16

1.17

3aKkoH COXpPaHCHUSA UMITYJIbCa JJI SaMKHYTOfI CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. cDOI)M}’J'IEI JJI BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexanndeckass MOIITHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIrUs. d)opMlea JJII BBIYMCIICHUA

KMHETUYECKON YHEPIUH:

HE)E
Ey ="

Teopema o kuHeTHueckou sHeprun. opMyra AJis1 BEIYUCIEHUS MOTEHIIMAIbHOU




SHCPTrHU TCJia, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

Mexanuyeckas SHEprus:

E=E;.+E 2
1.13 3aKoH COXpaHEHUsI MEXaHWYECKOM dHeprun. Dopmyiia Jjisi 3aKOHA COXPaHEHUSI
MEXaHUYECKOM SHEPruu B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBparieHue MEXaHMYECKON YHEPTUU TIPU HATMYUU CHIIBI TPCHHUS.
[IpocThie MexaHU3MBI. «30JI0TO€ MPABUIIO» MEXAHUKH.
Poruar. Moment cuiisl: M - Fl.
VYcioBue paBHOBECHS phluara:
M +M +..=0
1.20
[TonBukHbIHM 1 HenoABMKHBIN O0510KK. KII/] mpocThIX MeXxaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®opmyria 1751 BBIYUCIICHMS 1aBICHUS TBEPIOTO Tena:
_F
P= G
191 JaBnenue raza. ATMocdepHoe TaBieHue.
' I'mapocraTuyeckoe naBieHNe BHYTPU KUAKOCTH.
®dopmyra 17151 BRIYUCICHUS JTaBJICHHS BHYTPU KUIKOCTH:
P=pgh+Dg,
1.22 3akoHn [lackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. Popmysia ISl ONPEACICHUS BBITAIKUBAIOIIEH CHJIBI,
JIEHCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WM ras:
1.23

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1napanue CYJO0B 1 BO3AYXOIJIABAHUC




1.24

1.25

Mexannueckue KosnebaHus. AMIUIMTYNA, NEpUOJ W YacToTa KoJjeOaHWil.

®opmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHO] KOJICOAHUIA:

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaroue kosnebanus. Beinyx1eHHbIe KoneOaHus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBI. [IpoAoJibHBIE M TOIEPEYHBbIE BOJIHBL. [[MHA BOJHBI U

CKOPOCTB paClpOCTpaHCHUSA BOJIHbI:

h=v-T

3By1(. FPOMKOCTL M BBICOTA 3BYKaA. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHbI Ha I'paHUIC

IByX cpell. IHppa3ByK U ylIbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; >KECTKOCTH
OpYXUHBL, KO3(pPUIMEeHTa TPEHUs! CKOJIbKEHHUS; paOOThl CHJIBI TPEHHUS, CHUJIBI
yIOPYTOCTH; CPEeJHEH CKOPOCTH JBHXKEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs OpycKa Npu JABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa
KOJIeOaHUH NPY>KUHHOT'O MasTHUKA; MOMEHTAa CHJIbI, ACHCTBYIOIIEr0 Ha phlyar;
paboThl CWJIBI YIPYrOCTH IpU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6510Kka; pabOTHI CUJIBI YIPYTOCTH IPU NOIbEME TPy3a C MOMOIIbIO MOABHKHOTO
O10Ka.

HccnenoBanue 3aBUCHUMOCTH apXMMEJOBOM CHUJBl OT 00BEMa MOTPYKEHHOM
YaCTH TeJla U OT IUIOTHOCTH >KUJIKOCTH; HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CHIIbI
OT MAacChbl Teja; CUIbI TPEHUS CKOJIbXEHUS OT CUJIBI HOPMAJIbHOT'O JABJICHUS U OT
poAa MOBEPXHOCTH; CUJIBI YIPYIOCTH, BO3HUKAIOIIEW B IPYKHUHE, OT CTEIEHHU
negopMaluu MpYKHUHbI, YCKOPEHUs1 OpycKa OT yIJla HaKJIOHA HAIlpaBISIOICH;
nepuoa (4acToThbl) KoieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEpHoja
KoJIEOAaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCJIEIOBAaHUE HE3aBHCHUMOCTH IepHoJa KoJieOaHU HUTSHOTO MasTHHUKA OT

Macchl Ipy3a. [IpoBepka ycinoBus paBHOBECHS pblyara

1.30

Qusuueckue s6NeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C  Pa3IHYHBIMU
CKOPOCTSAIMU B )KMBOW M HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHHS B IPUPOJIE U

TCXHUKC, TMPUIHMBBI W OTIUBLBI, JABUKXCHUC TIJIIAHCT ConHeyHon CHUCTCMBI,




PCAKTUBHOC ABUKCHHUC JKXUBBIX OPraHU3MOB, pbI4aru B TCJIC YCJIOBCKA, BJIUSIHHUC
aTMOC(bepHOFO JaBJICHHA Ha JKHBOM OpraHu3M, IIJIaBaHUC pBI6, BOCIIPHATHEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHHUC, ceiicMUYecKue BOJIHBI, yHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMIOAIIMIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBIﬁ n

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6LITy,

L3l COOOILAOIIUECs] COCY/Abl, YCTPOWCTBO BOAOMPOBOJAA, TMAPABIMYECKH Ipecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIIIOBBIE ABJIEHWA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

2.1 BemecTBa. Mojenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopgHble Tena

Y JIBuxenne yactun BemiectBa. CBsI3b  CKOPOCTH  JBUKEHMSI 4acTHUIl C

' Temmeparypoil. bpoynosckoe aBmxenue, nuddysus

2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS

2.4 TemioBoe paclIiupeHne U CxaTue

2.5 TennoBoe paBHOBECHE

26 Buytpennss osHeprus. PaGota u Temsonepenada Kak crnocoObl M3MEHEHHs

' BHYTPEHHEHN YHEPTUU

2.7 Bunpl Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS, U3ITyUYEHUE
Harpesanne wu oxnaxzaeHue Tten. KoamdectBo  TemnoTel. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpAHEHHWS PHEPIMM B TEIUIOBBIX MPOIECCAX. YPAaBHEHHE TEIIOBOTO
OanaHca:

2.9
QO +0, +..=0
Hcnapenue u koHzaeHcauus. M3MeHEHHE BHYTPEHHENM OSHEPrUM B IPOLIECCE

210 UCIapeHuss M KOHJAeHcauuu. KuneHwe IKHIKOCTH. YIenbHas TeIioTa

' napooOpazoBanusi: L = Q/m

2.11 BraxxnocTh Bo3myxa




2.12

2.13

2.14

2.15

IInaBnenue wu kpucrasmsauus. I3MeHeHWe BHYTpEHHEW DHEpPrUM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpCHHHH OHEPIYs CropaHus TOILJIMBA. Y,Z[CJ'II)HaH TEIJIOTA CrOpaHus TOIIIIMBA:

q=Q/m

[Tpuniumne! padoThl TermaoBsix Asurarenei. KIIJ[ TemmoBoro aurarens

Ipaxmuuyeckue pabomul

H3mepenue yaenbHOM TEINIOEMKOCTH METaUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJyYeHHOTO BOJOM KOMHATHOM TeMmIeparypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK ONYIIEH HAarpeTbli UWIUHIP; KOJIUYECTBA TEIUIOTHI,
OT/JIAHHOT'O HArpeThIM LMJIMHIPOM, MOCIE ONYCKaHHUsS €ro B BOJAY KOMHATHOU
TEMIEPaTypbl; OTHOCUTEIIBHOM BJIAXHOCTH BO3AYXa; YIEIbHOW TEILIOTHI
IJIaBJIEHUs Jbpfa. MccnenoBaHue M3MEHEHMS TEMIIEpATypbl  BOABI  MPU
pa3MYHBIX YCIOBUAX; SBICHUS TEMJI00OMEHA MpPU CMEUIMBAHUHU XOJOTHOM M

ropsiuei BOJbI; MpoIecca UCTIapEHUs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KaIllUJIIAPHBIC
SABJICHUS B NPHUPOAC, KPUCTAJUIBI B HPUPOALC, UITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAUMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUa 3J€KTPUUECKHX 3apsiioB
B3aumonelictBue 3apspkeHHBIX Tedl. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

3.4

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn

CYNEPIIO3UIUH JIEKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsaoB. /[leficTBHE DIIEKTPUYECKOrO IOJIsA Ha

aeKTpuyecKue 3apsiabl. [IpOBOIHUKN U AUDTEKTPUKHU

3.6

[TocTosiHHBIN AIEKTpUYECKUl TOK. JlecTBUS 3ieKTprudyeckoro Toka. Cujia Toka.




Hanpsxenue.

I=qg/t,U=Alq

DJIeKTPUYECKOE CONPOTUBIICHUE. Y ICBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =pl/S
3.8 3akon Oma ais ydyactka snekrpuyeckon menu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
39 [TapaenpHOE COeTUHEHNE TPOBOIHUKOB PABHOTO CONPOTHBIICHUS:
U=U:I=1+L; Rz%.
CwmenianHble COETMHEHUS! TPOBOIHUKOB
PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon J[xoyns — Jlenma:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOE TMOJI€ OPSIMOrO MPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHON HHTYKITUU
313 MarautHoe 1oOJIE IIOCTOSHHOIO MarHuta. B3anMoOIeHCTBUE ITOCTOSHHEIX
MarHuTOB
3.14 JleiicTBrE MarHUTHOI'O MOJISl HA POBOJIHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHne 35eKTpoMariuTHOM nHAyKuu. [Ipasumno Jlenna
Ilpakmuueckue pabomol
W3mepeHnne  3lEKTPUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; paOOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B MPOBOJHUKE

(pe3ucTopsl, TaMIIO4Ka), OT HANPSKEHHs] Ha KOHIIAX MPOBOJHHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACJIBHOT'O COIIPOTUBJIICHUA.




HpOBepKa nmpasujia sl 3JICKTPUUCCKOI'O HAIPAKCHHA IMPU MOCICAOBATCIIBHOM
COCIMHCHHUHN IIPOBOAHUKOB, IIpaBWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM COCIMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue A6NeHUs 6 Npupoode: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE MoJie 3emiiu, Apeid MOoI0COoB,
POJIb MATHUTHOTO TIOJIS JIJIS )KU3HH Ha 3eMIle, MOJISIPHOE CUSHUC
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTelibHbIE AIEKTPOPUOOPHI (mpumepsI), BJIEKTPUYECKUE
MPEIOXPAHUTENH, OSJICKTPOMArHuT, OJIJIEKTPOJBUTATENlb MOCTOSHHOTO TOKAa,
TeHEepaTop MOCTOSTHHOTO TOKA
3.19 DneKTpoMarHuTHbBIE BOJHBL [1Ikara 3J1eKTpOMarHUTHBIX BOJTH
3.20 JlyueBas mojenb cBeta. [IpsiMOIMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cera
324 Jlunza. Xox nyueii B nunze. DokycHoe paccTosHue JUH3BL. OnTHYecKkas cuia
' munsel: D = 1/F
3.25 I'ma3 kak ontuyeckas cucrema. OnTuaeckue mpruOOpbI
Ipaxmuuyeckue pabomul
N3mepenue onrtruyeckoil cuibl coOuparouieil JuH3bI; (GOKYCHOTO PACCTOSIHUS
coOuparomield JuH3BI (IO CBOMCTBY paBEHCTBA pa3MepoB IMpeaMera U
N300paKeHMsI, KOT/Ia MpeIMeT PACIoJOXKEeH B JBOWHOM (OKYycCe), MOKazaTels
3.26 IIPEJIOMJIEHUS CTEKIIA.
WccnenoBanue cBoiCTBA M300pakeHUS, TIOJYISHHOTO C IIOMOIIBIO0 COOMPAOIIIEH
JUH3bI, W3MEHEHHUS (OKYCHOTO PACCTOSIHHMSI JBYX CIIO)KCHHBIX JIMH3;
3aBHCHMOCTH yTJIa TIPEJIOMJICHHS CBETOBOTO JIyda OT YIJIa MaJCHHS Ha TPaHUIES
«BO3JIyX — CTEKIIO»
3.97 Qusuueckue senenus 6 npupode. 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' OTNITHYECKHUE SIBJICHUS B aTMOochepe (11BeT Heba, pedpakitus, pamxyra, MUPax)
3.98 Texnuueckue ycmpoucmea: OUYKHM, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBOJIBI
4 KBAHTOBBIE ABJIEHUA
4.1 PagnoaktuBHOCTh. AJb(da-, Oera-, raMma-u3nyueHus. Peakuuun anbgpa-u Oera-




pacnazia

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactui. [LnanerapHas Moens aToma

4.3 CocraB aTomMHOrO sigpa. M30ToIBI

4.4 [Iepnon nonypacnaga aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCCOBOT'O UUCEN
Qusuueckue Ae6neHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIyud, PAJUOAKTUBHOE W3JIyYEHHUE MPUPOJHBIX MUHEPAJIOB,
JieicTBUE paJiMOaKTUBHbBIX U3IyUCHUH Ha OPraHU3M YeloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIMBHUYaJIbHBIN JT03UMETpP, Kamepa

BunbcoHa, anepHas sHEpreTuka
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