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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepaibHON paboueil mporpaMMbl BOCIIUTAHUS 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 mpenMera 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 ycraHaBIMBAET paclpeieseHue yueOHOro MaTepurana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yYarommxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa C LEIbI0 OKa3aHHUs METOJUYECKON
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,
IpeIoCTaBlIsAeT Hamboyiee SCHbIE OOpas3Ibl TNPUMEHEHWs HAy4yHOTO METOoja
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa W3 TIaBHBIX 33724 (HU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
oOpa3oBaHus COCTOUT B (POPMHUPOBAHMHU €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
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 TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHUPOBATH  JIAHHBIE W  KCIOJb30BaTh  HAyYHBIC
J0Ka3aTeNbCTBA JUISl TOTYyYSHHS BHIBOIOB.

[lemn wusyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «®Dduszuka» B
oOpa3zoBaTeabHBIX oOpraHusamnusx Poccuiickoit ®denepanuu, peanu3yrOIMMX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (MpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Henan nzyuyenus Guankm:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

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

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (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, AJICKTPUUYECKUX, 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
MIPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHUN HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTtopHble  pabOTBl M DKCIICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (U3HMKH, aHAINU3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

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

Ha usyuenue ¢usuku (0a30BBIM 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 Heneno), B 9 kinacce — 102 yaca (3 yaca B HeZel0).

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



7a00paTOPHBIX PadOT M OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COAEPKAHUE OBYUYEHUA
7 KUIIACC

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

@usnka — Hayka o mnpupone. fABiaeHus npupoipl. PU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Qu3nyueckux BelWyuH. Duznyeckue
npuoopsl. [TorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

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 siBieHus. Onucanue GU3NIeCKUX SIBJICHHUN 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 ASEHUS Kbl U3MEPUTEIBHOIO 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 OoJbllie BhICOTA
yCKa.

Paznen 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BelllecTBA.

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

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBm>kenne uactui BemecTBa. CBfA3b CKOPOCTHM JABWKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaINIMYECKUX) TeJl. B3auMOCBSA3b MEXIy CBOMCTBAMHM BELIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



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

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbIThI IO HAOJIIOCHHUIO TEIUIOBOIO PACIIMPEHUS Fa30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBUKECHUE.
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.
Cuita Kak XapakTEepUCTHKA B3auMOAEHCTBHS Tesl. Cuna 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 CKOJIbXKEHUS U TPEHUE MOKosA. TpeHre B IpUpPOIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHrue u3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJEICTBUIO 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.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdhepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3MymrHONW 00o0soukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
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. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBineHue nelcTBUsI aTMOCHEPHOTO JABICHUS.

3aBUCMMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW 4YacTH
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. OmnpenenieHue  BBITAJIKUBAIOLICH CHUJIbI, JCHUCTBYIONIEH Ha  TEJo,
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
YKUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

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.

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

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHOM TTIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

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

Pa3zneua 6. TeruioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKAAOIINE
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 IIOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKOM 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 COBEpLICHUE paboTHI. Bunsl TeIUIONEepeaun:
TEIUIONIPOBOIHOCTD, KOHBEKIIS, U3IyUYCHHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mIOO0OMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

[Mpunuuner pabotsl TemnoBbix aBurareneit KIIJ[ TemmoBoro asuraresns.
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.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. 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.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSIKCHUS.
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, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUA BO3JyXa 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.

HccnenoBanue sBIEHUSI TEIUIOOOMEHA IMPU CMEIIUBAHWUU XOJIOJHOW M
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 KyroHa (3aBUCMMOCTh CWIJIBI  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).



Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbBIA AIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKa. JIEMCTBUS SJIEKTPUYECKOTO0 TOKa (TEIUIOBOE,
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. [locimepoBaTtenlbHOE M MMApAUIENIbBHOE  COEIMHEHHE
IIPOBOJTHUKOB.

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

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHOoe nosnie. MarHuTHOE 1osie 3eMJIM U €ro 3HAYCHUE I KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
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 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHUKM IOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenne CUibl TOKa aMIIEpMETPOM.
. I3mMepeHne 3IeKTpUIeCKOro HalpsHKEHUST 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.

MonenupoBaHiE€ MarHUTHBIX MOJIE MOCTOSSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WH]TyKLIHH.

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 mpaBwia CIHOXKECHUS HAIPSHKEHUN IIPU  MOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJiss CWIbl TOKa MPH MApaJlJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON 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. ONBITHL, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI  B3aMMOJCHCTBHUS
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. OnbITBI 1O  MCCIEAOBAHUIO SIBJICHUSA SJEKTPOMArHUTHOW WHIIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

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

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

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepuon u yacrota oOpaieHus.
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, APYTHUE BUJIBI TPEHHUS.

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 3aKPETIIIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsikecTH.

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

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b 2HEprun U padoThl. [loTeHIIMaIbHAS SHEPTUS Tella, OJAHATOTO Haj
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrUH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HalnroneHue MexaHM4eCKOro JBUXKEHHUS Tela OTHOCUTENIbHO PAa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWKEHUS 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.

CoxpaHeHHe UMITYJIbCa IPH A0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
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.

KoHcTpynpoBaHue TpakTa il pa3roHa W JalbHEWMIIEro paBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

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

OrnpeneneHue yCKOpeHMsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 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.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TPEHUS CKOJIBKEHHS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTy1a. MateMaTnuecKui U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONEpEeYHble  BOJHBL. JInMHA 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.

Hab6nronenue xonebanuii 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 MEpPHOJIa KOJIEOAHUM MOABEUIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NEpUOIa KOJICOaHUH MPY>KMHHOTO 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. U3Mmepenue yckopeHus cBOOOJHOIO MaJICHUS.

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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OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWMCTBa
CBETA.

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€ SIBJIEHHS.

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
OTpaxkeHHE cBeTa. lcronb30BaHUME TOJHOTO BHYTPEHHETO OTPAXKECHHS 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. Ombitel HpetoToHa. Croxxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

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

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xona myueil B cobuparomieil InH3e.

XO0J Iy4Yer B pacCenBaIOIIEH 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
MaJICHNS HA TPAHUIIE «BO3LYyX—CTEKIIO».
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4. TlomydeHue n300pakeHHI C MOMOIBK COOUPAIOLIEH JTHUH3BI.
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. KBaHnTOBbBIC SIBJICHUS.

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

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyudeHus. CTpoeHHEe aTOMHOTO
anpa. HyxionHas wmopens aromHoro sAnpa. HWszoronmsl. PaagnoaxtrBHBIE
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. JleWCTBHS pPagUOAKTUBHBIX HW3JIyYEHHUW HaA KUBBIE
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 MPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnroaeHue CIIONIHBIX U JMHEHYATHIX CIIEKTPOB 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 TOCYJapCTBEHHOMY OJK3aMeHy 10 (usuke A o0ydaromuxcs,
BBIOPABIIUX ATOT YUCOHBIN MPEIMET.

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



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (hU3mdecKue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U AKCIIEPUMEHTAJILHBIC.
[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 BICHUS B OKPY>KaIOIIeH MPUPOJIE U OBCETHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YUCJIe JI1 IPOBEPKU TUIOTE3 U MOIYUYECHHS] TEOPETHUECKUX BBIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HAm0OJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUM, HAIIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue UMKy HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIPABICHO

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) naTpHOTHYECKOr0 BOCIMTAHUS:

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

- IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

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

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

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

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITHE ACTETUYECKMX KauecTB (PU3MUECKOW HayKu: €€ rapMOHUYHOIO
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 I0003HATENBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

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

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCIOPTE, Ha JI0pOrax, C AJIEKTPUUECKMM U TEIJIOBBIM 00OpY/IOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

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

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacTH€ B pEIICHHHM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COLIMAJIBHOM HAIpaBI€HHOCTH, TPEOYIOIIMX B TOM YHCIE U (PUIUYECKUX
3HAHUI;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHUIO MMPOQECCHii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALlUA HA NPUMEHEHUE (PU3NYECKUX 3HAHUW Ui pElIEeHUs 3ajad B
00JIaCTH OKpY’KAIOIIEH Cpenbl, IJIAHUPOBAHMS IOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MOCJIEICTBHM JIJIs1 OKPYXKAIOLIEN CPeibl;

e - OCO3HaHME TIJI00AJBHOIO XapaKTepa HKOJIOTUYECKUX MpoOJIeM M MyTed X

pelIeHus;

o 8) aganTanMu K W3MEHAIOIMMCH YCJIOBHAM CONHUAIBHONH W NMPHPOTHOM
cpeabl:

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

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 pPAa3BUTHUSA B MNPUOOPETEHUM HOBBIX (U3HUUECKUX
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,
BO3MOYHBIX TJI0OQIBHBIX MOCIEACTBUMH.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUA,
KOMMYHHMKATHBHBIC  YHUBEpCaJbHbIC  Y4YeOHBIC  JCHCTBHS,  PEryJsTHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

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



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(UKALIUNA, OCHOBAHUS IS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JIeJaTh BBIBOJBI C MCIOJb30BAaHUEM JCTYKTHUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ YYETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJAUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY ILJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI SKCIIEPUMEHT, HEOONBIIOE HCCIEAOBaHUE (PU3HUECKOTrO
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,

NPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
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 MHGOPMALMK WIA JAHHBIX C Y4ETOM MPEMJIOKEHHON ydeOHOMN
(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, HHOU rpaduKoi 1 X KOMOMHALIUSMHU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B X0Jie 0OCYXJeHUsl y4eOHOro marepuaia, pe3yjbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI
BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha PEIICHHWE 3aJa4d U TOAJCpKAHUE
0J1aroKeIaTeIbHOCTH OOIICHHUS,

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



BBIPA)KAaTh CBOIO TOUYKY 3PCHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIbTATHI BHIIOJTHEHHOTO (PM3UYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

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

NPUHUMATPH IIEJTH COBMECTHOW JESATEIbHOCTH, OPTaHU30BBIBAThH JCHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNATh POJH, OOCYXKIaTh MPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh pabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HANpABICHUIO M KOOPAMHUPYS CBOM JEHCTBUS C JIPYTHMHU
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:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsiX, TPEOYIOIINX
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
IUTaHa HMCCIIEOBAHUSA C YYETOM HMEIOIIMXCSI PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHUM;
JienaTb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U NIPEJIaraTh IJIaH €€ N3MECHEHUS;
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, M3MEHUBLIMXCA CUTYyallMi, YCTaHOBJIEHHBIX OIIUOOK,
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;
npuU3HaBaTh CBOE MPABO Ha OIIMOKY MPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYTrOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00ydeHus B 7 Kjacce MpeaMETHBIC 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, arperaTHble COCTOSIHUS BellecTBa (TBEpOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYEeCKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh sBieHus (auddy3us, TEMI0BOE JABUKEHHE YACTHI] BEIECTBA,
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 ONMHMCAHUI0 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:
MPUMEPHI JIBUKEHUSA C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
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 SBICHHM;
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 TpEeHHUs, JAaBlieHHWe (TBEPAOTrO Teja, >KUAKOCTH, Tasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KHMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MYECKUH  CMBICIT  HUCIHOJIB3YeMBIX  BEJIMYMH, HX
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,
UCIIOJB3Ysl TIpaBUJia CJIOKEHUS CUJI (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO PaBHOBECHUS phruara (0J0Ka),



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

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYCCKUX
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
(U3NYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
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 MPOBEPSIEMBIC
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(@POBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBJKEHMS Tena, CHUJIbI
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
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO NOTPYKEHO TEJIO, YCIOBUI
IUTAaBaHMSI TEJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUs, CJeNysl MPEeaoKEHHOMY IIaHy, (UKCHUPOBATH
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKHUX BEIMYMH B BHUJE



NPEJIOKEHHBIX Ta0NuIl 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 3HAYCHNE NICKOMOW BEJTMYMHBI,

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

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOJABMKHBIN 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 (PpM3MUYECKHUX SBJICHUM M HEOOXOIUMBIE (HPU3UUYECKUE 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, COXPAHEHUS 3J0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpefie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHUS PpA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOTOo COAEpX aHHs, CIPAaBOYHbIE MaTepHabI,
pecypcbl ceti VIHTepHeT, BIageTh NpuéMaMu 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 CONEPKaHUS, B TOM
qyclie MyOJUYHO JeNaTh KpAaTKHe COOOIIEHHS O pe3yJbTaTaX MPOEKTOB
WIK Y4YeOHBIX HCCIEIOBaHMUH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH



U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
OO513aHHOCTH B TpYIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl 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
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBINICHHBI Tap, BIAXHOCTH
BO3/lyXa, TeMIleparypa, BHYTPEHHSS DHEpPrus, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, FIECKTPUUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyarh ABJICHUS (TEIJIOBOE pacUIMpEeHUE U CKaTue, Teruionepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3alnus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYeHHUE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAJIOB, ACHCTBUS JIEKTPUUYECKOTO
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 MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SIBJIICHUM B
OKpY’)KarollleM MHpe, B TOM uucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTbI B mpupojae, uznydeHue CoiHIA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, MHES, CHETa, SJIEKTPUUECKUE
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 CYIIECTBEHHBIE CBOMCTBA (NMPHU3HAKH) (PU3UUYECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKkue BeTUUHHBI (TEMIIepaTypa, BHyTPECHHSSI YHEPTHUs, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIECTBA, VyJAEJNbHAs TeEIUIOTa
TUIaBJICHUS, yJeNbHAs TEIUIOTa NapooOpa3oBaHUs, yAENbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
YACIBbHOE  CONPOTUBIEHUME  BellecTBa, 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 BEJTUUMH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJBb3Ysl OCHOBHBIE IIOJIOXKEHUS MOJIEKYIAPHO-KMHETUYECKOW TEOPUHU
CTpPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa JiJ1s yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH 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 NMPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12 JIOrHYecKux
1aroB ¢ Onopod Ha 1-2 W3y4EHHBIX CBOWCTBA (PUBMUECKHUX SIBICHU,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJadyd B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajM3a
yCJIOBUS 3aa4yd 3alMCBIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  pelIeHWs 3aJaud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaU€HHE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JJAHHBIMMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIECIOBAHMS, BbIAEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

MPOBOJUTH OMBITHI 1O HAONIONEHUIO (PU3MYECKHX SIBJICHUNH WM
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 MCIIAPEHUS BOJABI OT TEMIIEPATyphbl KUIKOCTH 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 JJIEKTPOMATHHUTA,



CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYJIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYJIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUsS]  TEeMIepaTrypbl, OTHOCUTEIbHOMN
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
JIpPYrol C UCIOJb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONPOTUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEUEHMS U YACIIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENBHOIO W IMAPAJUIEIBHOTO  COCAMHEHUN
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;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yJesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

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

XapaKTEepU30BaTh MPUHIMUIBI JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI IOMOB, TMTPOMETp, MapoBas TypOMHA, amMIepMeTp,
BOJITMETP, CUETYMK JIJIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKHUX SIBJICHUUW U HEOOXOIHUMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIIATb CXEMbl 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;



NPUBOAUTh  NpUMEpPHl  (HAXOauUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUs (U3MUECKUX 3HAHUW 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, HAa OCHOBE HMEIONIUXCS 3HAHUM U MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BBITIOJIHEHUH YUYEOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO
auTepatypy  (GU3MYECKOrOo  COACp)KAHUS, CIPABOYHBICE MaTEpPUAIbI,
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
COJIEpKaHMs, B TOM 4YHCIE MNYyOJIMYHO MPEACTABIATH PE3yJIbTaThl
MPOCKTHOW WJIU UCCIEAOBATEILCKON NIEATEIIBHOCTH, NMPU ATOM T'PAMOTHO
UCIIOJIb30BaTh HW3YUYEHHBIM TOHATHIHBIA anmapar Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

NpU BBINOJHEHUH YUYEOHBIX IPOCKTOB M MCCICAOBAHUM (HU3UUYECKUX
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 TPYNIIbI, BEICTPAUBATh KOMMYHHUKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy 00ydenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO IBHKEHUs, Achopmanus
(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 H YJIbTPa3BYK, OSJICKTPOMATHUTHBIE BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAaHUsI M TMOTJIOIIEHU, allb(a, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;

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



TE€J, PEAKTUBHOE JBJKEHHE, KOJIEOATEIbHOE ABM)KEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEMHOE pacIpOCTPaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHsI) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U 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, ABMXKEHUE MIaHeT COJHEYHON CUCTEMBI, PEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MIIETPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yabTParUOIECTOBOTO M PEHTTCHOBCKOTO HU3JIYYECHHUM, €CTECTBEHHBIM
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;

ONMKCHIBATh U3yUEHHBIE CBOIMCTBA TEN U (PU3NYECKUE 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 TMAaJE€HUs, BEC Tela, HMMIYJIbC Tella, HMIYJIbC CHJIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHILMAJIbHAs JHEprus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUHUAIbHAS SHEPIUsl CXKATOU
NPY>KUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYeCKas SHEeprus,
NEepPHOJl U YacToTa KoJieOaHUM, JJIMHA 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 BETUYHHY C JAPYTMMH BEITUYHHAMH,
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
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHMSI 3apsJI0BOTO U MACCOBOTO YHUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoluecs 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
OLICHUBATh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (usnueckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
$uU3MYECKUX METO/OB, HCIONB3YysI OMHCAHWE WCCIETOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHMS, 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 MPY>KUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3epKalie W CBOWMCTB W300pa)KeHHsI MpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHNE CIUIOIIHBIX WU JIMHEHYaThIX CHEKTPOB H3ITyUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30BITOYHOro Habopa
o0Opy/lOBaHUS, ONHUCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
bopMyJIMpPOBAThH BHIBOJIHI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAYeHHE U3MepsAeMOl 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 [BIKEHUU 0€3 HayalbHON CKOPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpak€HUsl CBETa OT yrIja MaJeHus U yria MpeloMIEHHs OT YIa



NajJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ynbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
¢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,
YCKOpEHUE CBOOOIHOTO MaJeHUus, XKECTKOCTb MPYKUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYeCcKass Cujia CcoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
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
o0opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKKM M3YyYEHHBIX (PU3UUECKUX MOJICICH:
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,
CTHIEKTPOCKOTN, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (U3BMYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH YyYeOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cCOOMparolIel JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 111 obecriedeHus: 6€30MacHOCTH MPH OOpallleHuu ¢ MpudopamMu H
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 OMPEENICHUsI JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMN Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX HUCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYEOHBIX 33JaHUl HAyYHO-TIONMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTEpHET, BiaieTh NPpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHOM MM MCCIIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MWCIOJIb30BAaThb  WU3YUYEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro paszjena (U3MKd U COMNPOBOXKAATH
BBICTYIUICHHE TMpEe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoaudecTBo yacoB
Ne HaumeHoBaHue pa3ieioB duekTpoHHbIe (LM(poBbHIe) 00pa3oBaTeIbHbIE
Konrpoabnbsie IIpakTHyeckue
n/n U TeM MPOrpamMmbl Bceero pecypchl
padoThI padoThI
Pa3nes 1. ®uszuka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MUpa
bubnuoreka [{OK
11 dusnka - HayKa 0 IPUpPoe 2 https://m.edsoo.ru/7f416194bubanorexka [{OK
https://m.edso0.ru/7f416194 http://fiz.1september.ru
bubnunoreka LIOK
12 du3nYeCcKUe BEITUNYNHBI 2 1 https://m.edso00.ru/7f416194https://m.edsoo.ru/7f416194
http://fiz.1september.ru
bubnmorexa LIOK
13 EcrecTtBeHHOHAaYUYHBIN 2 1 https://m.edso00.ru/7f416194https://m.edsoo.ru/7f416194
' METO/]I, IO3HAHUS http://fiz.1september.ru http://class-
fizika.narod.ru/index.htm
Hroro mo pazneny 6
Pasnen 2. [lepBoHayaibHbIe CBeAeHUS 0 CTPOCHNH BelllecTBA
but6mmorexa [IOK
2.1 CrpoeHue BemiecTBa 1 https://m.edsoo.ru/7f416194https://m.edsoo.ru/7f416194
http://fiz.1september.ru http://www.fizika.ru
JBuxxeHue u but6mmorexa [IOK
2.2 B3aMMO/ICHCTBUE YaCTHI] 2 1 https://m.edso0.ru/7f416194https://m.edsoo.ru/7f416194
BelecTBa http://fiz.1september.ru
bubnunoreka LIOK
ArperaTHbl€ COCTOSTHUS
2.3 2 https://m.edso00.ru/7f416194https://m.edsoo.ru/7f416194

BEIECTBA

http://fiz.1september.ru http://www.fizika.ru



https://m.edsoo.ru/7f416194%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/7f416194
http://fiz.1september.ru/
https://m.edsoo.ru/7f416194https:/m.edsoo.ru/7f416194
http://fiz.1september.ru/
https://m.edsoo.ru/7f416194https:/m.edsoo.ru/7f416194
http://fiz.1september.ru/
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm
https://m.edsoo.ru/7f416194https:/m.edsoo.ru/7f416194
http://fiz.1september.ru/
http://www.fizika.ru/
https://m.edsoo.ru/7f416194https:/m.edsoo.ru/7f416194
http://fiz.1september.ru/
https://m.edsoo.ru/7f416194https:/m.edsoo.ru/7f416194
http://fiz.1september.ru/
http://www.fizika.ru/

Hroro no pazneny

Pa3nen 3. /IBu:xeHHe U B3auMo/ielicTBUE TeJl

5

http://class-fizika.narod.ru/index.htm

3.1

MexaHnueckoe IBMKEHUE

bubnunorexa LIOK
https://m.edsoo.ru/7f416194https://m.edsoo.ru/7f416194
http://fiz.1september.ru http://www.fizika.ru

3.2

I/IHepHI/IH, Macca, IJIOTHOCTb

bubnunoreka LIOK
https://m.edsoo.ru/7f416194https://m.edsoo.ru/7f416194
http://fiz.1september.ru http://www.fizika.ru

3.3

Cuna. Bunpe! cun

14

bubnuoreka [{OK
https://m.edsoo.ru/7f416194https://m.edsoo.ru/7f416194
http://fiz.1september.ru http://www.fizika.ru
http://class-fizika.narod.ru/index.htm

Hroro no pazneny

Pasnen 4. /laBiieHue TBEpPABIX TeJl, KUAKOCTEH M Ta30B

21

Hasnenue. [lepenaua
JTaBJIEHUS TBEPIABIMA

bu6nmorexa LIOK

4.1 TOTAMIL HIHIKOCTMIL I 3 https://m.edsoo.ru/7f416194https://m.edsoo.ru/7f416194
> KHA http://fiz.1september.ru http://www.fizika.ru
rasamu
but6mmorexa [IOKhttps://m.edsoo.ru/7f416194
4.2 JlaBneHue XUAKOCTH 5 http://fiz.1september.ru http://www.fizika.ru
https://m.edsoo.ru/7f416194
bubnunorexa LIOK
4.3 ATMmoc(epHoe naBiieHue 6 https://m.edsoo.ru/7f416194https://m.edsoo.ru/7f416194
http://fiz.1september.ru http://www.fizika.ru
. bubnunoreka LIOK
JleiicTBHE KUAKOCTH U rasza
4.4 7 https://m.edsoo.ru/7f416194https://m.edsoo.ru/7f416194

Ha TOrpyXEHHOE B HUX TEJIO

http://fiz.1september.ru http://www.fizika.ru



http://class-fizika.narod.ru/index.htm
https://m.edsoo.ru/7f416194https:/m.edsoo.ru/7f416194
http://fiz.1september.ru/
http://www.fizika.ru/
https://m.edsoo.ru/7f416194https:/m.edsoo.ru/7f416194
http://fiz.1september.ru/
http://www.fizika.ru/
https://m.edsoo.ru/7f416194https:/m.edsoo.ru/7f416194
http://fiz.1september.ru/
http://www.fizika.ru/
http://class-fizika.narod.ru/index.htm
https://m.edsoo.ru/7f416194https:/m.edsoo.ru/7f416194
http://fiz.1september.ru/
http://www.fizika.ru/
https://m.edsoo.ru/7f416194
http://fiz.1september.ru/
http://www.fizika.ru/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194https:/m.edsoo.ru/7f416194
http://fiz.1september.ru/
http://www.fizika.ru/
https://m.edsoo.ru/7f416194https:/m.edsoo.ru/7f416194
http://fiz.1september.ru/
http://www.fizika.ru/

http://class-fizika.narod.ru/index.htm

Hroro no pazgeny 21
Paznen S. Pabora 1 MOIIHOCTB. JHEPrust
bubnunorexa LIOK
51 Pabora 1 MoIHOCTH 3 1 https://m.edsoo.ru/7f416194https://m.edsoo.ru/7f416194
http://fiz.1september.ru http://www.fizika.ru
bubnunoreka LIOK
5.2 [IpocThie MeXaHU3MBI 5 1 https://m.edsoo.ru/7f41https://m.edsoo.ru/7f416194
http://fiz.1september.ru http://www.fizika.ru6194
bu6nmorexa LIOKhttps://m.edsoo.ru/7f416194
http://fiz.1september.ru http://www.fizika.ru
5.3 M 4 1
CRAMIACCRAS SHEpHt http://class-fizika.narod.ru/index.htm
https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12

10 [TIPOT'PAMME



http://class-fizika.narod.ru/index.htm
https://m.edsoo.ru/7f416194https:/m.edsoo.ru/7f416194
http://fiz.1september.ru/
http://www.fizika.ru/
https://m.edsoo.ru/7f41https:/m.edsoo.ru/7f416194
http://fiz.1september.ru/
http://www.fizika.ru6194/
https://m.edsoo.ru/7f416194
http://fiz.1september.ru/
http://www.fizika.ru/
http://class-fizika.narod.ru/index.htm
https://m.edsoo.ru/7f416194

8 KUIACC

KoanyecTBO 4acoB
Ne HaumeHoBaHue pa3ieioB dunekTpoHHbIe (LM (poBbHIe) 00pa3oBaTeIbHbIE
Konrpoabnbsie IIpakTHyeckue
n/n U TeM MPOrpaMmbl Bcero pecypchl
padoThI padoThI
Pa3znen 1. TensioBble siBJIeHUSA
bubnuoreka [{OK
Crtpoenue u CBOICTBa https://m.edsoo.ru/7f4181cehttps://m.edsoo.ru/7f4181ce
1.1 7 ; .
BellleCTBa http://fiz.1september.ru http://www.fizika.ru http://nau-
ra.ru/
bubnuorexa [{OKhttps://m.edsoo.ru/7f4181ce
http://fiz.1september.ru http://www.fizika.ru http://nau-
1.2 T 21 1 5
CIIIOBLIE TPOLECCH ra.ru/ http://class-fizika.narod.ru/index.htm
https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nes 2. DiieKkTpHYecKHe H MATHUTHBIC SIBJICHUSA
DNEeKTPUUYECKHE 3apsibl. bubnmnorexa [JOK
2.1 3apspKeHHBIE TeJla U UX 7 1 https://m.edso0o.ru/7f4181cehttps://m.edsoo.ru/7f4181ce
B3aMMO/ICVCTBUE http://fiz.1september.ru http://www.fizika.ru
but6mmorekxa [IOK
[MocTosHHbIHI https://m.edso00.ru/7f4181cehttps://m.edsoo.ru/7f4181ce
2.2 . 20 2 7 } .
IIEKTPUIECKUI TOK http://fiz.1september.ru http://www.fizika.ru http://nau-
ra.ru/
but6mmorekxa [IOK
23 MArHHTHELS SIBIICHIS 6 1 15 https://m.edsoo.ru/7f418lcehttps://m:eQSoo.ru/7f4181ce
http://fiz.1september.ru http://www.fizika.ru http://nau-
ra.ru/
2.4 DneKTpoMarHuTHas 4 bubnunoreka LIOK



https://m.edsoo.ru/7f4181cehttps:/m.edsoo.ru/7f4181ce
http://fiz.1september.ru/
http://www.fizika.ru/
http://nau-ra.ru/
http://nau-ra.ru/
https://m.edsoo.ru/7f4181ce
http://fiz.1september.ru/
http://www.fizika.ru/
http://nau-ra.ru/
http://nau-ra.ru/
http://class-fizika.narod.ru/index.htm
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181cehttps:/m.edsoo.ru/7f4181ce
http://fiz.1september.ru/
http://www.fizika.ru/
https://m.edsoo.ru/7f4181cehttps:/m.edsoo.ru/7f4181ce
http://fiz.1september.ru/
http://www.fizika.ru/
http://nau-ra.ru/
http://nau-ra.ru/
https://m.edsoo.ru/7f4181cehttps:/m.edsoo.ru/7f4181ce
http://fiz.1september.ru/
http://www.fizika.ru/
http://nau-ra.ru/
http://nau-ra.ru/

WHIYKIUA

https://m.edsoo.ru/7f4181cehttps://m.edsoo.ru/7f4181ce

http://fiz.1september.ru http://www.fizika.ru http://nau-

ra.ru/ http://class-fizika.narod.ru/index.htm

Uroro no pazgeny 37
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB 68 14.5

I10 ITPOTPAMME



https://m.edsoo.ru/7f4181cehttps:/m.edsoo.ru/7f4181ce
http://fiz.1september.ru/
http://www.fizika.ru/
http://nau-ra.ru/
http://nau-ra.ru/
http://class-fizika.narod.ru/index.htm

9 KUIIACC

KoanuecTBo 4acoB

Ne HaumenoBanue pa3jaesioB JaexkTpoHHble (LU poBbIe) 00pa3oBaTeIbHbIE
Konrpoabnsie IIpakTHyeckue
n/n H TeM MPOrpaMmbl Bcero pecypchbl
padoThI padoThI
Pa3zgen 1. Mexanunueckue siBJICHUA
bubmuorexa [JOK
Mexannueckoe IBMKEHUE https://m.edsoo.ru/7f41ada6https://m.edsoo.ru/7f41a4ab
1.1 10 1 ; .
U CII0COOBI €r0 OIMUCAHUSA http://fiz.1september.ru http://college.ru/fizika/
http://www.fizika.ru http://nau-ra.ru/
bubmuorexa [{OKhttps://m.edsoo.ru/7f41a4a6
12 BianmoneficTie Tei 20 1 3 http://flz.lsep_)tgmber.ru http://college.ru/fizika/
http://www.fizika.ru http://nau-ra.ru/
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4abhttps://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUS 10 3 http://fiz.1september.ru http://college.ru/fizika/
http://www.fizika.ru http://nau-ra.ru/ http://class-
fizika.narod.ru/index.htm
Hroro mo pazueny 40
Pa3gen 2. MexanunyecKue KOJIe0aHUA U BOJIHBI
bu6mmorexa [IOK
21 MexaHIIeCKIe KOTeOamIsL 7 3 https://m.edsoo.ru/7f41a4a6https://m.edsqo:ru/7f41a4a6
http://fiz.1september.ru http://college.ru/fizika/
http://www.fizika.ru http://nau-ra.ru/
bubmuoreka [JOK
59 Mexanundeckue BOJIHEL. 8 1 3 https://m.edsoo.ru/7f41a4abhttps://m.edsoo.ru/7f41a4a6

3BYyK

http://fiz.1september.ru http://college.ru/fizika/
http://www.fizika.ru http://nau-ra.ru/ http://class-



https://m.edsoo.ru/7f41a4a6https:/m.edsoo.ru/7f41a4a6
http://fiz.1september.ru/
http://college.ru/fizika/
http://www.fizika.ru/
http://nau-ra.ru/
https://m.edsoo.ru/7f41a4a6
http://fiz.1september.ru/
http://college.ru/fizika/
http://www.fizika.ru/
http://nau-ra.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6https:/m.edsoo.ru/7f41a4a6
http://fiz.1september.ru/
http://college.ru/fizika/
http://www.fizika.ru/
http://nau-ra.ru/
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm
https://m.edsoo.ru/7f41a4a6https:/m.edsoo.ru/7f41a4a6
http://fiz.1september.ru/
http://college.ru/fizika/
http://www.fizika.ru/
http://nau-ra.ru/
https://m.edsoo.ru/7f41a4a6https:/m.edsoo.ru/7f41a4a6
http://fiz.1september.ru/
http://college.ru/fizika/
http://www.fizika.ru/
http://nau-ra.ru/
http://class-fizika.narod.ru/index.htm

fizika.narod.ru/index.htm
Hroro no pazgeny 15
Pa3znen 3. DiieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
bubnmoreka [{OKhttps://m.edsoo.ru/7f41a4a6
31 DJIEKTPOMArHUTHOE MOJIE U 5 http://fiz.1september.ru http://college.ru/fizika/
' AJIEKTPOMATrHUTHBIE BOJIHBI http://www.fizika.ru http://nau-ra.ru/ http://class-
fizika.narod.ru/index.htm https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znea 4. CBeToBbIC ABJICHUSA
bubmuorexa [JOK
3aKOHbBI pacpOCTPaHEHUS https://m.edsoo.ru/7f41a4a6https://m.edsoo.ru/7f41a4a6
4.1 6 ; .
cBeTa http://fiz.1september.ru http://college.ru/fizika/
http://www.fizika.ru http://nau-ra.ru/
bu6mmorexa [IOK
JIMH3EI U ONITHYECKHE https://m.edsoo.ru/7f41a4abhttps://m.edsoo.ru/7f41a4a6
4.2 6 ; .
IPUOOPHI http://fiz.1september.ru http://college.ru/fizika/
http://www.fizika.ru http://nau-ra.ru/
bu6mmorexa [IOK
P https://m.edsoo.ru/7f41a4abhttps://m.edsoo.ru/7f41a4a6
a3JIoXKeHne OeJIoro cBera 5 .
4.3 5 crIeKT 3 http://fiz.1september.ru http://college.ru/fizika/
crexTp http://http://www.fizika.ru http://nau-ra.ru/ http://class-
fizika.narod.ru/index.htm
Hroro no pazneny 15
Pa3gen 5. KBaHTOBBIE IBJICHUSA
" bu6mmoreka [JOK
CIyCKaHUE U
51 HOTJIOMEHHE CBeTa 4 https://m.edsoo.ru/7f41a4a6https://m.edsoo.ru/7f41a4a6
' http://fiz.1september.ru http://college.ru/fizika/
aToMOM http://www.fizika.ru http://nau-ra.ru/



http://class-fizika.narod.ru/index.htm
https://m.edsoo.ru/7f41a4a6
http://fiz.1september.ru/
http://college.ru/fizika/
http://www.fizika.ru/
http://nau-ra.ru/
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6https:/m.edsoo.ru/7f41a4a6
http://fiz.1september.ru/
http://college.ru/fizika/
http://www.fizika.ru/
http://nau-ra.ru/
https://m.edsoo.ru/7f41a4a6https:/m.edsoo.ru/7f41a4a6
http://fiz.1september.ru/
http://college.ru/fizika/
http://www.fizika.ru/
http://nau-ra.ru/
https://m.edsoo.ru/7f41a4a6https:/m.edsoo.ru/7f41a4a6
http://fiz.1september.ru/
http://college.ru/fizika/
http://http/www.fizika.ru
http://nau-ra.ru/
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm
https://m.edsoo.ru/7f41a4a6https:/m.edsoo.ru/7f41a4a6
http://fiz.1september.ru/
http://college.ru/fizika/
http://www.fizika.ru/
http://nau-ra.ru/

bubnnoreka

LOKhttps://m.edsoo.ru/7f41adahttp://fiz. 1september.rué
http://college.ru/fizika/ http://www.fizika.ru http://nau-
ra.ru/ https://m.edsoo.ru/7f41a4a6

5.2 CrtpoeHue aTOMHOTO sipa 6 1

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6https://m.edsoo.ru/7f41a4a6
5.3 SnepHbie peakiuu 7 1 1 http://fiz.1september.ru http://college.ru/fizika/
http://www.fizika.ru http://nau-ra.ru/ http://class-
fizika.narod.ru/index.htm

Hroro no pazneny 17

Pasnen 6. IloBTopuTe1bHO-00001IaI0IUIT MOAYIb

[ToBTopenue u 0000IEHNE

6.1 coJiepKaHus Kypca 9 2 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
¢uzuku 3a 7-9 knacc

Hroro no paszneny 9

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 102 3 21



https://m.edsoo.ru/7f41a4ahttp:/fiz.1september.ru6
http://college.ru/fizika/
http://www.fizika.ru/
http://nau-ra.ru/
http://nau-ra.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6https:/m.edsoo.ru/7f41a4a6
http://fiz.1september.ru/
http://college.ru/fizika/
http://www.fizika.ru/
http://nau-ra.ru/
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm
https://m.edsoo.ru/7f41a4a6

ITPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kox
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, ICMOHCTPUPYIOIINX JAaHHOC (1)I/ISI/I‘ICCKO€ SABJICHUC

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
0003HaueHMsI ¥ €AMHUIIBI (PU3NUECKUX BEITMUMH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTUMHU
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 MaTrcMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOMCTBA TEINl, B TOM
yuciae M B KOHTEKCTE CHTyallMid MPakTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIABIATH IMPUYMHHO-CICICTBEHHBIC CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 JIOTMYecKuX IIaroB ¢ omopod Ha 1 — 2
M3yUYCHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, GU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemiath pacy€THble 3a1aud B 1 — 2 neHCTBUSI, UCIIONb3Ysl 3aKOHBI U




(dbopMyIIbI, CBSI3BIBAIONINE (DM3MUECKUE BEIMYMHBI: HA OCHOBE aHAN3a
YCIIOBHS  33J]a4ll  3allUChIBATh KPAaTKOE YCIOBHE, IOJICTABIIAThH
¢u3nveckre BeIUUMHBI B (YOPMYJIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIpaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JUUISI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUYHOCTH MOTYYSCHHON (PU3UUECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYeCKUX METOJOB, B OINHCAHUU HUCCIEIOBAHUS  BBIICIATDH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIPETUPOBATh MOJYYECHHBIH pe3ylnbTaT, HAXOAWUTb OIIUOKU B

XO0J¢€ oIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yJjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (QopMyIUpOBaTh  MPOBEpsieMbIe
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 MPUOOPOB, 3aNMUCHIBATH MOKA3aHUs MPUOOPOB 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 U3MEPEHMUS, CIEAYs IPEII0KECHHOMY 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: IIPU BBINIOJIHCHUHA H3MepeHHﬁ CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCJIMYHHBI

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

71a00paTOPHBIM 000PYI0BaHUEM

1.14

yKa3plBaTh NPUHLUNBI JACHCTBUS NPUOOPOB M  TEXHUUYECKUX
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

NPUBOANUTH TPHUMEPHl (HAXOAUTh HMH(POpPMAIMIO O MpPHUMEpax)
NPaKTUYECKOTO UCTOIb30BaHUs (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHSI B OKPYXKAIOIICH cpejie

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 CHCTEMBI 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 IPOEKTOB WM YYEOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh WM3YyYEHHBIM IOHATUHHBIN anmapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC HpﬁBeHTaHHeﬁ

IIPY BBINIOJHEHUH yUEOHBIX MPOEKTOB M UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYMIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CJIEINTh 3a BBIITOJIHEHUEM IUIAHA JEWCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENBHOCTh TPYNIMbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAsI MHEHHE

OKPY>KaIOIINX

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCIIOJIBb30BaTh IOHATHA

1.2

pas3inudaTth SABJICHHUA IO OMHCAHHWIO HUX XapaKTCPHBIX CBOWCTB U Ha




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

1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (uU3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUYECKUX SABIICHUN

ONUCBHIBATh H3YyYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBJIEHUS,
UCTIONB3ys (U3WYECKHE BEIMYMHBI, TP OINUCAHUU NPABUIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €IUHUIBI (PU3MUECKUX BEITMYNH, HAXOIUTH (OPMYJIHI,
CBA3BIBAIOIME JIAHHYI0O (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTh TpapUKHd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPHUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMONIbI0 1 — 2 H3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (bI/I3I/I‘leCKI/IX 3dKOHa UJIK 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3a7aud B 2 — 3 NEHCTBUSI, UCIIONb3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4y 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JaHHBIX IS pelIeHMs] 3a7aud, BHIOMpPATh 3aKOHBI U  (OPMYJIBI,
HEOOXOUMBIC Ui €€ PEIIeHUs, MPOBOAUTHh Pacd€éThl M CPABHUBATH
MOJIydeHHOE 3HadeHHWe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-ICCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUMCAHUEC UCCICAOBAHNS, BBIACIIATD
MMPOBCPACMOC TMPCANOJIOKCHUC, OLCHUBATH IMPABUIIBHOCTH IOpsAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIaTh BHIBOIBI

1.9

NPOBOANUTH OMNBITHI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble

NPENNoNIOKeHNUs, coOUpaTh  YCTaHOBKY U3  MPEAJIOKEHHOTO




000py10BaHMs1, OMUCHIBATH X0/ OMBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSTH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (PU3HUECKUX BEIMYUH, CPABHUBAThH PE3YJIHLTAThI

U3MEpPEHU ¢ y4€TOM 3a/1aHHOH a0COIFOTHOM MOTPENTHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSAMBIX HW3MEPCHUMN:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus,  ciexys  IpeUIOKEeHHOMY  IJIaHy, (uKcupoBaTh
pe3yJIbTaThl MOJIyYEHHOM 3aBUCUMOCTU B BUJE TaOIMIl U IpaduKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3NYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e30IacHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLHUIIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUsA, HUCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHUM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH

pacro3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAaM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapalIeIbHBIM
COCVHEHUEM  JJIEMEHTOB, pa3jiuyas yCIOBHbIE 0003HA4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOAUTH TpHUMEPHl (HAXOAWUTH MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMU, COXPAHEHUS 3/10POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKp}/)KaIOH_[eﬁ cpeae

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3UYECKOTO COAEPIKAHUS B CETH
HHTepHET, Ha OCHOBE HMEIOIIMXCA 3HAHUW M IYTEM CpPaBHEHUS
JIOTIOJTHUTENBHBIX HCTOYHUKOB BBLACTATH HH(POPMALHUIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJb30BaTh TPU  BBIMOJHEHUM YYEOHBIX 3aJaHUi  Hay4yHO-




1.19

HOMYJISIPHYIO JINTEPATypy (U3UYECKOTO COAEp)KaHUs, CIIPaBOYHBIC
MmaTepuaibl, pecypchl cetn MHTepHeT; BiageTb INpUEMaMU
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHusi WHPOPMALIUU U3 OTHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJMYHO MPEJCTaBIATh PE3yJbTAThI
OPOCKTHONH WJIM HCCJICIOBATEIbCKON JCSATCIBHOCTH, TPH ITOM
IPaMOTHO HCIIOJIb30BAaTh M3YYEHHbBIH MOHATHHHBINA ammapar Kypca

($U3HKH, CONPOBOKIATH BHICTYIJIEHUE PE3EHTaLlUE

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

1.2

13

IIPU BBIOJHEHUM Y4YEOHBIX IMPOEKTOB M HUCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpenessaTh 00S3aHHOCTU B TpyIIE B COOTBETCTBHU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHUKaTUBHOE  B3aUMOJCKCTBUE,  MpOSBIAA  TOTOBHOCTH

paspemaTrh KOH(OIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

pas3indaTth ABJICHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOMINX JAHHOC (I)I/IBI/ILICCKOC SABJICHUC
pacno3HaBaTb MPOABIICHHUC HN3YUYCHHBIX (bI/IBI/I"ICCKI/IX SIBJICHUN B
OKpYyXKarumeM MHUpeE, B TOM YUCIIC (1)I/ISI/ILIeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a1a4y B yqe6Hy10, BBIACIIATD

CYILIECTBEHHbIE CBOICTBA (MIpU3HAKN) GUZHUECKUX SIBICHUN

14

ONMCHIBATh HW3yYCHHBIE CBOMCTBA Tl M (PHU3MUYECKHE SBICHHS,
UCTONB3ysd (U3MYECKHE BEIMYMHBI, INPU ONHCAHUU TPABUIIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIONB3YyEeMBIX  BEIHYHH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMUMH, HAXOIUTH (OPMYIIHI,

CBSA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JIPYTHUMH




1.5

BEIMYMHAMHU, CTPOUTh TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTCpU30BaATH CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M  3allMChbIBaThb €TI0 MaTeéMaTH4YCCKOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0OBSCHEHUE U3 2
— 3 JOrMyYecKux LIaroB ¢ IMOMOIIbIO 2 — 3 H3yueHHBIX CBOICTBa

bu3nUecKuX ABICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THele 3afadyd (OmUparoIuecs Ha cucTeMy w3 2 — 3
YpaBHEHMI), HCHONb3ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gusnyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATh HEJOCTAIOIUE WIIH
M30BITOYHbIE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL PELIEHUs, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTHYHOCTD

MOJIy4E€HHOT0 3HA4Y€HUS (PU3HUECKON BEIIUUUHBI

1.8

1.9

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCHIUTh IpPH MMOMOIIH
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yd OMMCAHUEC HCCIICIOBAaHUs, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3yJIbTaThL Ha6HIOI[eHI/II>’I 1 OIIBITOB

MPOBOAWTH OMBITHl MO HAOMIOACHUI0 (U3NYECKUX SBICHUN WIH
(bu3NYECKUX CBOMCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpYyAOBaHUs, OMHCHIBATH XOJ[ OMBITA U €rO

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOAWTH TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX HU3MEPEHHI,
OmpesieNisis CpeAHee 3HAUYCHHE H3MepseMOil BelnuuuHbI (POKyCHOE
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

MU3MEepeHUs (M3MEPUTENBHOTO TPUOopa)

1.11

IPOBOJUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEIMYUH C
UCTIONIb30BAHUEM IPSIMBIX M3MEPEHUH: IUIAaHWPOBAaTh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATh pE3yJIbTaThl

HOHy‘ICHHOI;'I 3aBHUCHUMOCTH q)HSI/I‘IeCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




I‘pa(bI/IKOB, ACJIaTh BbIBOALI 11O PE3yJibTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHsI, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEpPEHUs, Clenys MpPEeNIoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEJIMYMHBI M aAHAIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TMpH  pabore ¢

1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh IPUHLUIIBI JEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HA HMX OIMCAHUSA, HCIOJIBb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEOOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMAaTU4YHblE PHUCYHKM H3YYEHHBIX
TEXHUUYECKUX YCTPOUCTB, M3MEPUTEIBHBIX npubopoB "
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOSHHS M300paKEHUH B MIOCKOM

3epkajie u coOuparoIeii T1uH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO UCIONb30BaHUs (U3UUYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM 171 oOecriedueHHs 0€30MacHOCTH TMpU  OOpaleHuu ¢
npruOoOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

coOI0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Karollen cpee

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIUU (PU3UUECKOTO COJEPKAHUS B CETH
WutepHer, caMocTosSTeNnbHO (OpPMYIHpPYsl IOMCKOBBIM  3aIpoc,
HAaXOAUTh IyTH  OMNpENEJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HCTOYHUKOB

1.19

UCIONIb30BAaTh MPH  BBIMOJIHEHMH Y4YeOHBIX 3aJaHuil  Hay4dHO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOrO COACp)KaHUs, CIPaBOYHbIC
Marepuansl, pecypcbl ceth VHTepHeT; BIageTh INpUEMaMHU

KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON




3HAKOBOMU CHUCTEMBI B IPYTYIO

1.20

CO31aBaThb COGCTBGHHHC IMUCbMCHHBIC W YCTHBLIC COO6H.I€HI/I$I Ha
OocHOBe HWHGOpPMAllMU M3 HECKOJbKUX HCTOYHHUKOB (PU3NUECKOTO
CoJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
HCCJIEN0BATENIbCKOM  JEATENbHOCTH, NpPU  3TOM  T'PaMOTHO
KCIIOJIb30BaTh U3YUYEHHbIM MOHATUHHBIN anmnapaTr u3y4acMoro pasjaeina
GU3MKKM U COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTalUeld ¢ Yy4&ToM

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBINOJHEHUM YYEOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesneisaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECIWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  T'OTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

®uszuka — Hayka O Ipupoje. SIBieHus npUpOABL.
@usnuyecKkue SIBICHUA: MEXaHMYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnueckue BeIMYUHBL.  V3MepeHne — (QHU3MUECKUX
BenuuuH.  Pusnueckue  npubopsl.  [lorpemHocTs

n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHULL

1.3

1.4

1.5

EcrecTBeHHOHAyuyHBI METOJ| MO3HAHHWA: HAOJIOJEHUE,
[IOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIIBHIKEHHUE THIIOTE3,
AKCIIEPUMEHT M0 IPOBEpPKE THIOTE3, OOBSICHEHHE

Ha6n}0naeM0ro SABJICHUSA
Onucanue (I)I/IBI/ILICCKI/IX SIBIICHUI C MOMOIIIBIO MOAEIEH

[TpakTueckue paboThI:

H#HHPar###113MepeHne paccTosHUI.
#H##Par###13mepenue 00bEMa KUIKOCTH M TBEPAOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MalbIX Tell.
###HPar#Ht#13mepenne  TemmepaTypsl TIpU  TTOMOIIIH

AKUJKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEPATypPbl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

###Par#H#CTpoeHne BeleCcTBa: aTOMBI U MOJIEKYJIbI, UX
pasmepel.  OmBITBH,  JTOKa3bIBAIOLINE  JTUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#Hi##Par###]IBrokeHne  4YacTHI[  BEIISCTBa. CBsa3p
CKOPOCTH  JBWXKCHHUS  YacCTHI] C  TEMIEpPaTypOM.

BbpoynoBckoe npmxenue, nuddysus

2.3

B3anmoaeiicTBre 4acTUIl BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




###Par#H# ArperaTHble COCTOSHUSI BEIIECTBA: CTPOEHHUE

ra3oB, JKUJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEIl.

2.4 B3anmocCBA3b MEXKy CBOMCTBAMHU BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSX M HUX aTOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM

2.5 OCO0OEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue paboOTHI:
#H##Par###0Onenka quaMerpa aToMa METOJIOM PSIOB (C
UCTOJIb30BaHuEeM (oTorpaduii).

2.6 #HAPar###OneITEL 110 HAONIONEHHWIO  TEIUIOBOTO

pacIIupeHwsl Ta30B.
#HAHPar#H#OnbITEL 10 OOHAPYXKEHUIO JIEHCTBUS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBVDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JIBU)KECHHE. PaBHOMepHOE u
' HEPaBHOMEPHOE JABM)KEHHE
#H##Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBWKE€HHUU. Pacy€r myTu U BpeMeHU
JIBIDKCHUS
SIBnenue uHepuuu. 3akoH uHepuuu. B3aumoneiicTBue
3.3 TeN Kak MpUYMHA U3MEHEHUs CKOPOCTHU JBUKEHUS TeEl.
Macca kak Mepa UHEPTHOCTH Teja
34 #H#Par### Inoraoctes BemecTBa. CBA3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BhEMA BeIIecTBa
3.5 Cuiia KaK XapakTepUCTHKA B3aUMOJIEUCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIUIbIO AUHAMOMETpA
3.7 ###HPar#Ht#IBnenne TsaroteHus u cuia Tsokectu. Cuma
' TSKECTH Ha JpYrux maHerax. Bec Tema. HeBecomocTh
38 Cuna tpenusa. TpeHHE CKOJIBXKEHUS U TPEHHE MOKOS.
' Tpenue B Ipupoe U TEXHUKE
3.9 ###Par#H#CnoxeHre Ccuj, HAMNpaBICHHBIX [0 OJIHOM
' npsMoii. PaBHoIeCTBYIO1IAs CHUIT
3.10 [TpakTrueckue pabOTHI:




3.11

3.12

OmnpeneneHne CKOPOCTH  PABHOMEPHOI'O  JIBUYKEHUS
(wrapuka B KMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBTomMoOmIIT W Tak panee). OmpeneneHue cpemHen
CKOPOCTH CKOJIBXKEHUS Opycka WIM LIapuKa [0
HAaKJIOHHOM  IuIocKOocTH. OmnpeneneHue  IIOTHOCTH
TBEPJIOTO TeJa. OnbITHI, JI€MOHCTPHUPYIOILHE
3aBUCUMOCTh PACTSDKEHUS (nedopmanyu) NIpyKUHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIUE
3aBHCHUMOCTb CHJIbI TPEHHUS CKOJIBKEHUS OT Beca Tela U

XapaKTepa COIMPHUKaCaArOIUXCs HOBCpXHOCTeﬁ

dusnuecKkue sBICHUS B IPUPOJE: IIPUMEPHI ABWKCHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXHUBOU IPUPOJE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

Texnuueckue YCTpOﬁCTBaZ JAUHAMOMETDP, IMIOAIIHUITHUKHA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenue TBEpAoro Tena. CrocoObl YMEHBIICHHS WU

4 YBEITUYECHUS JABICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a oT 00bEMa,
' TeMITepaTypbl
43 [lepenava naByieHust TBEPABIMHU TEIAMH, KUIAKOCTIMHU U
' razamu. 3akoH [lackans. [lHeBMaTHUYeCKrE MaIlIMHBI
3aBUCHUMOCTh  JAaBJICHHUS JKUJKOCTH OT TJIyOWHBIL.
4.4 IMuapocratnaeckuii mapagoxc. CooOIIArONTHECS COCYIBI.
['uapaBnuyeckre MEXaHU3MBI
AtMocdepa 3emnu u armochepHoe naBienue. [IpudarHb
45 CyIIECTBOBaHUSI BO3AYIIHOW 00010ukm 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JABICHUS OT
BBICOTHI HaJ] YDPOBHEM MOPSI
16 W3mepenune armocdepHoro paeneHus. [lpubopsl s
' HU3MEPEHHS aTMOC(EPHOTO JTaBJICHUS
JlelicTBME XKUIKOCTM M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBaromas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [TnaBanue Ten. Bo3ayxomnaBanue




4.9

[TpakTuyeckue paboOTHI:

HccnenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TOTrpYKEHHOH B IKHMIKOCTb YacTH Tela.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIICH Ha
Teno,  NOrpy>k€HHOE B JKHAKOCThb.  [IpoBepka
HE3aBUCUMOCTU BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOLICH
Ha TEIO B JKHAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CWJIbI, JIEUCTBYIOIIEH Ha TEJIO B KMJIKOCTH, OT 00bEMa
MOTPY>KEHHOM B JKUJIKOCTh YAaCTHU TEJa U OT IJIOTHOCTHU
JKUIKOCTH. Konctpyupoanue apeoMmeTrpa 15 R)0%
KOHCTPYMPOBAaHHE  JIOAKM M  OmHpeAelieHHe €€

rPy30MOABEMHOCTH

4.10

du3nyeckue SABJICHUSA B npupoae: BIIMAHHC
aTMOC(i)epHOFO JaBJICHHA Ha JKUBOM OpraHu3Mm, IJIaBaHUC

pBIO

411

TexHuueckue yCTpOWCTBA: COOOILAOMIMECS COCYIBI,
YCTPOMCTBO BOJONPOBOJA, TI'MAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM Hacoc,

apeomeTp

PABOTA, MOITHOCTD, DOHEPT'UA

5.1 Mexanudeckas pabora
5.2 MexaHuueckas MOIIHOCTh
£ 3 [IpocTeie  MeXaHWU3MBI: pbIYAr, OJIOK, HAKJIOHHAS
' I0CKOCTh. [IpaBuio paBHOBecHs phlyara
5.4 [TpumeHeHue paBuia PaBHOBECHS pblyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHWkd.  KoadduimeHt
9.5 M0JIE3HOTO necTBUs MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHimanbHast SHEPrUM TeJa, MOJHITOr0O HaJl 3eMIEN
5.7 Kunernaeckas sHeprus
5 g [Tonnas MexaHwdeckass SHEprusi. 3aKOH H3MEHEHUS U
' COXPaHECHUS] MEXaHUYECKOW YHEPTHH
5.9 [TpakTuyeckne paboOTHI:




###Par#H#0Onpenenenue pabOTbl CHUJIBI TPEHUS IPHU
pPaBHOMEpPHOM JBM)KCHMM Tella 10 TOPU3OHTAIBLHOMI
noBepxHoctu. MccnenoBaHue yciIoBHMl paBHOBeCHUs
peryara. HMsamepenue KIIJI HakIOHHOH IJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUU

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
YeJI0BeKa
TexHuueckue yCTpOMCTBA: pblyar, TMOJABUXKHBIA U
5.11 HETOABMKHBIN OJIOKM, HAKJIOHHAS ITJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI COJleP:KAHUS
paszeJia 3J1eMeHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJIOXKEHMSI  MOJIEKYJISIPHO-KUHETHUECKON
6.1 TEOpUU CTPOEHMs BemecTBa. Macca M pa3sMmepbl
' MosieKyd.  OmbIThl, HOJATBEP)KIAIOLIME  OCHOBHBIE
M0JIOKEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOIO U ra3000pa3HOro
6.2 cocrosiHuil BemecTBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHeHrEe CBOWCTB Ta3oB, KUJIKOCTEH U TBEPIBIX TN
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYISIPHOKHHETHUECKON
TEOpUn
6.4 CMaunBaHue U KanWUISIPHbIE SIBICHUS
6.5 TemioBoe pacilIupeHue u cxaTue
6.6 Temnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTbIO
' TEIJIOBOTO IBUKEHUS YaCTHULL
6.7 BuyTtpenssist sneprusi. CriocoObl H3MEHEHHs BHYTpPEHHEH
' SHEPIuu: TerIonepeaya U CoBepiieHue padoThl
6.8 Bupael Tenonepenauu: TEMIONPOBOIHOCTh, KOHBEKIUS,




U3IIy4YCHHE

KomnuectBo  Temmorel. YaenbHasd — TEIIOEMKOCTDH

6.9
BELIECTBA
TemmooOMeH u TemIOBO€ paBHOBECHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBepAEBaHNE KPUCTANINYECKUX BEILIECTB.
. VY ienpHas TEraoTa niaBJIeHUs
[TapooOpazoBanue u  KoHJeHcanus.  Mcmapenwue.
6.10 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHMS.
. 3aBUCUMOCTbh TEMIIEpPATypbl KUIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBA. Y IeibHas TEIJI0Ta CrOPAHUS
[Mpuanumel  pabotel  TeruioBbiX  aurarenei  KI1J]
6.15 TEIUIOBOTO ABUTarens. TersaoBble ABUTaTENH U 3allUTa
OKpPY’KaloIllen cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS] SHEPTUU B TETUIOBBIX
6.16
porueccax
[IpakTudeckue pabOTHI:
#HHPar##H#ONbITE 10 OOHAPYXKEHUIO JIEHCTBHUS CHJI
MOJICKYJISIPHOTO MPUTSKEHUS.
#HHPar#H##ONbITEI IO  BBIPALIMBAHUIO  KPHUCTAJUIOB
MOBApPEHHOM COJIM WM caxapa.
#H##Par###OnbITEL 0 HAONIOACHHWIO  TEIJIOBOTO
6.17 pacIIMpPEeHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

#H##Par###Onpenenenue NaBlieHUs] BO3Ayxa B OajuioHE
IITIPHUTIA.

H#HHH#Par###OnbITEI, IEMOHCTPUPYIONINE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro o0bEéMa W HArpeBaHUS WU
OXJIQKICHUSI.

#H##Par###1IpoBepka TUNOTE3bl JTUHEHHON 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKOMN




6.18

TpyOKe OT TeMIEepaTyphl.

#it#Par#H##Habmonenne U3MEHEHUS BHYTPECHHEH
SHEPrUU Tejla B Pe3yJsibTaTe TeIulonepeaayd U padoTh
BHCIIHHUX CHJI.

###Par###lccnenoBanre SBJICHUS TEIUIOOOMEHA TIPH
CMCIIMBAHUH XOJIOTHOM U TOpsiYeid BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTHI,
MOJIYYCHHOTO BOJIOM TMpPH TEIJIOOOMEHE C HarpeThiM
METAJLUTUICCKUM IIHITHHIPOM.

#H##Par#H#Onpenenenue  yIenbHOH — TEMIIOEMKOCTHU
BEIICCTBA.

#HH##Par####lccnenoBanue mpoiecca UCIapeHus.
###Par#H##Onpenenenue OTHOCUTENIBHOM  BJIaKHOCTH
BO3/IyXa.

###Par##Onpenenenue yaeabHOM TEIUIOTHI IJIaBJICHUS

JbpJaa.

Ousnyeckue SABICHHUS B MPUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KaNWUISIPHBIE SIBICHUS B TPHUPOJE,
KpUCTaJUTBI B ipupoze, u3inydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHu4eckue  yCTpOWMCTBA:  KalWJUIAPBI, MPUMEPHI
HCIIONb30BAHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JaTYUK TEMIIEpATypsl, TEPMOC, CUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpbI, ICHUXPOMETp, IMapoBas TypOuHa,

ABUTATCJIb BHYTPCHHET'O CrOPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusanus Ten. [[Ba posa aneKTpUUecKux 3apsiaoB
B3aumopeiictBue 3apsokeHHBIX Ten.  3akoH Kyrona

7.2 (3aBMCHMOCTD CHJIbI B3aUMOJIEUCTBUS 3apsUKEHHBIX TE OT
BEJIMYMHBI 3aPsI/I0B M PACCTOSIHUS MEXKIY TEJIAMH)

23 DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3IEKTPUYECKOTO

nons. lIpyHOun cyneprno3unuu 3JIEKTPUYECKUX I10JIeH




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IIlpoBonHuku n
JUAJIEKTPUKU
7.5 3aK0OH COXpaHEHUs AIEKTPUIECKOT0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBaHMUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHUKHN OCTOSIHHOTO TOKa
HeiicTBus 3IEKTPUUYECKOTO TOKa (TerioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U ra3ax
- Onektpuyeckas uenb. Cuwia Toka. OJEKTPUUYECKOE
' HarpspDKEHUe
29 ConpoTuBieHue MIPOBOJIHUKA. VaensHoe
' COTPOTHUBIICHUE BEIIECTBA
7.10 3akoH OMa AJ1s1 ydacTKa Lenu
[TocnenoBarenbHOE W THapajlieIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyia — Jlenna
213 DONeKTpUuecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
' sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocrossHHble MarHuTHl. B3amMojelcTBUE MOCTOSHHBIX
7.14
MarHuTOB
MarauTtHoe mone. MarHuTHoe Tone 3eMiid M €ro
7.15
3HaYeHHe IS )KU3HU Ha 3eMIie
216 OmneiT Dpcrena. MarHuTHOE MOJE SIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JlelicTBME MarHUTHOrO IIOJS HA MPOBOJHUK C TOKOM.
217 DIEeKTpOoABUTaTENlb MOCTOSHHOIO TOKAa. Mcmoap3oBaHue
' 3JIEKTPOJIBUTATENICN B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHcnopTe
7.18 Omnbitel @apazges.  SBneHuMe  AJIEKTPOMArHUTHOM




neaykuud. IIpasuino Jlenna

DIEeKTPOTreHepaTop. CnocoObl MOJTyYEHUSs
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHUH

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOACHHUIO JEKTPU3AIUHN T HHIYKIIUCH

Y TIPU CONMPUKOCHOBECHHH.

HccnenoBanue JeHCTBHS DJIGKTPUYECKOTO TIOJIS  Ha

MIPOBOHHUKY ¥ TUIJICKTPUKH.

COopka um mpoBepka pabOTBI SJICKTPUUSCKON IeNu

MMOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymupoBaHUe HAMPSIKCHHSI.

HccnemoBanne 3aBUCHMOCTH CHITBI TOKA, MAYIIETO Yepe3

pPE3UCTOp, OT COMPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUS

Ha pe3ucTope.

OIBITHI, JIEMOHCTPHPYIOIIHE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOT0 CEUCHUS U MaTepuana.

IIpoBepka mpaBwiia CJHOXEHUS HaNpsHKEHUM NpuU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX pPE3HCTOPOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajiieIbHOM
COeMHEHUN  pe3uctopoB.  Ompenenenue  paboOTHI
JNEKTPUYECKOTO TOKAa, MHIYLIErO0 4Yepe3 Ppe3HucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIIEIISIEMON Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYIIETO YEPE3 JaMIIOYKy, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSL TOCTOSIHHBIX MAarHUTOB.
W3y4eHre MarHuTHOTO IMOJIA TIOCTOSIHHBIX MarHUTOB IPU
uX Oo0beAMHEHUM |  pasjencHud. VccriemoBaHue
JEMCTBUS AJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTH  CHJIBI




BSaHMOI[efICTBI/IH KaTyllKyu ¢ TOKOM W MarHuTa OT CHJIbI
TOKa MW HaIpaBJICHHUA TOKa B KaTyIIKE. HSyquI/Ie

ﬂCﬁCTBHﬂ MArduMTHOIO II0JIsI Ha IIPOBOAHHUK C TOKOM.

KoncrpyupoBanue u A3y4YEeHUE paboThI
JIIEKTPOABUTATES. H3mepenne KITA
3JEKTPOJIBUTATEIbHON  YCTaHOBKH. OnbIThI o

HUCCICOOBAHHUIO ABJICHUSA BHCKTpOMaFHI/ITHOﬁ HHAYKIOUUN:
HCCIIEAOBAaHUE M3MCHEHHN 3HAa4YCHUS U HaIlTpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnyueckue SBICHHS B MPUPOJE: DICKTPUUECKHE
SBICHUS B  aTtMocdepe, IJIEKTPUYECTBO  HKUBBIX
OpPraHM3MOB, MarHUTHOE ToJje 3eMiu, Apeld MoICcoB,
POJIb MAarHUTHOTO TOJISA AJIs )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHnyeckue ycTpoMCTBa: AIIEKTPOCKOI, aMIIEpMETP,
BOJIETMETp, PEOCTAT, CYETUUK DJIEKTPUUECKON SHEPIHUU,
AJEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPENOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MMOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSAHHOI'O TOKA

9 KUIACC
Kon
Kon snemenra [IpoBepsieMbie AIEMEHTHI COACPKAHUS
pazznena
MEXAHUWYECKUE SABJIEHUA
81 Mexanuueckoe JBIKEHUE. MarepuanpHas TOYKa.
' Cucrema orcuéra
8 8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBHXKECHHS
8.3 PaBHOMEpHOE NPAMOIMHEHHOE IBUKCHHE
#H##Par###HepaBHOMEpHOE NMPAMOJIMHENHOE JBUKEHHUE.
8.4 Cpennsis ¥  MrHOBEHHAas CKOpPOCTh Tella TIPH

HCPaBHOMCPHOM ABHKXCHUUA




VYckopenue. PaBHOyCKOpeHHOE IIPSIMOJIMHEMHOE

8.5
JIBIDKEHUE
8.6 #HHPar###Cro0onH0e nanenue. OnplTel [ammies
###Par###PaBHoMEpHOE JBMIKEHHUE TI0 OKPYKHOCTH.
8.7 [lepuon u yacrora oOpamenus. JluneitHas u yrioBas
ckopoctu. LleHTpocTpeMuTebHOE yCKOpEHNe
8.8 [TepBrrit 3akoH HeroToHa
8.9 BTtopoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroTona
8.11 HH##Par###] [puHuUn Cyneprno3uIiuy CUI
8.12 Cuiia ynpyroctu. 3akoH ['yka
#H#H#Par###Cuna TpeHus: cuiaa TPEHUS CKOJIBXEHMUS,
5.13 CHJIa TPEHMS [TOKOs, IPYTHe BUAbI TPEHUS
814 #A##Par#H##(Cuna TSOKECTM U 3aKOH  BCEMHUPHOTO
' TATOTCHUA. Y CKOPEHHE CBOOOIHOTO MaCHHUS
IBwxenne  muaHer  Bokpyr  Comnnma.  Ilepsas
8.15 KOCMHYECKasi CKOPOCTh. HeBecoMOCTh 1 meperpy3ku
PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEPAOE
5.10 TEJOo
###Par##PaBHoBecre TBEPIOro Tela ¢ 3aKperUIEHHOM
847 OChIO BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynec Tena. U3menenne nmiynbca. MMnyiibe cusl
8.19 3aKOH COXPaHCHHS UMITYJIbCA
8.20 #H#HPar###PeakTHBHOE JBIKEHHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
PabGora cun TsxkectH, ynpyroctd, TpeHus. CBs3b
8.22 SHEPTUU U paboThI
) [MorennmaneHast dHEpPrUs Tena, TMOIHITOTO  HAJ
8.23 MTOBEPXHOCTHIO 3eMITH
8.24 [ToTeHumanpHas 3HEPTUs CKATON IPYKUHBI
5 ###Par####Kunernueckass ~ sHeprus.  Teopema o
8.25 KMHETUYECKOW SHEPTUU
8.26 H#HPar###3akoH cCOXpaHEeHUsI MEXaHUYECKON dHEprun




8.27

8.28

8.29

[IpakTuueckue padbOTHI:

OmnpeneneHue cperHeil CKOPOCTU CKOJIbKEHHsI Opycka
WIM JBWKEHUS IIapuKa IO HAKIOHHOW IUIOCKOCTH.
OmnpeneneHue yCKOpeHHUsl Tella IPU PaBHOYCKOPEHHOM
JIBIKEHHH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BpPEMEHHU IIpH
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOM CKOPOCTH.
IIpoBepka rUIOTE3BI: €CIM TNPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 HAdaIbHOW CKOPOCTH IYTH OTHOCSTCS
KaKk psa  HEYETHBIX YHCEeN, TO COOTBETCTBYIOIINE
POMEXYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS
OT CuUJIbl HOpMaJIbHOTrO JaBieHusd. OmnpexneneHue
ko3(duuuenta TpeHus ckoibxkeHus. OmnpezneneHue
KECTKOCTU MpykuHbl. OmnpezneneHue padOTbHl CUIIBI
TPEHUS TpU PABHOMEPHOM JBIKEHMM Tejla IO
TOPU30HTANIbHOM MoBepxHOCTH. OmnpeneneHue padOTHI
CHJIBI  YOPYrocTM  TNpu  MHOIbEME  Ipy3a ¢
WCTIOJb30BAHUEM  HEMNOJIBM)KHOTO ¥ TOJBH)KHOTO
0JI0KOB

dusnueckue SABJICHUS B NMPUPOJE: MPUIUBBI U OTJIUBBI,
nBkeHue TuiaHeT COJHEYHOW CHCTEMBI, PEaKTHBHOE
JIBIDKEHUE KUBBIX OPraHU3MOB

TexHuueckue  yCTpOWCTBAa:  CIUAOMETP, JATUYUKU

TOJIOYKEHUS, PACCTOSIHUS M YCKOPEHUs, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

Konebarensnoe JABMKCHUC. OcHOBHBIC XapaKTCPUCTUKU

o1 KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMILIUTY/ 1a
9.2 Maremarnueckuit 51 MPYKUHHBIN MasITHUKMU.
' [IpeBparieHre sHEPrux Npu KoaedaTeIbHOM JBIKEHUH
0.3 3aryxaromue KoyiebaHus. BbIHYXIEHHbIE KoJeOaHMs.
' Pe3onanc
Mexannueckue BOJIHBL. CBOMCTBA MEXaHMYECKHUX BOJIH.
9.4 [IpomonbHbIE M TONEpeYHbIe BOJHBI. JlIMHA BOJHBI H

CKOpOCTH €€ pacrpocTpaHeHHs. MeXaHHYeCKHe BOJIHBI B




TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3Byk. [')pomMKkoCTb 1 BbICcOTa 3ByKa. OTpakeHuE 3ByKa
9.6 Wnudpas3Byk u yabTpa3ByK
[IpakTuueckue padOTHI:
OmnpeneneHue 4acToThl W Iepuoja  KosebaHui
MaTeMaTHYECKOI0 MasiTHUKA.
OmnpeneneHue 4acToThl W Iepuoja  KosebaHui
MPY>XKMHHOTO MasiTHUKA
97 HccnenoBanne 3aBUCUMOCTH  Ilepuoja  KoJjeOaHMi
. [IOJIBEILIEHHOT0 K HHUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Ilepuoja  KoJjeOaHMi
MPYKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH nepuoja Kosie0aHui rpysa,
[IOJIBEILIEHHOTO K HUTH, OT MAacchl Ipy3a U KECTKOCTU
npyxunbl. 3Mepenue yckopeHus cBoOOIHOTO NaieHUs
®duznyeckue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3EMJIETPSCEHUE, CEHCMMUYECKHUE BOJIHBI,
LyHaMH, 9XO0
9.9 TexHU4ecKue yCTpOMCTBA: IXOJOT, HCIIOIb30BAHUE

yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

9HeKTpOMaFHI/ITHOC IoJic. 3J'ICKTpOMaFHI/ITHLIe BOJIHBI.

104 CBoliCcTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2 [Ikana >1eKTPOMarHUTHBIX BOJH

103 DnekTpoMarauTHas mpupoaa cera. CKOPOCTh CBETA.

' BoiHOBBIE CBOMCTBA CBETA
10 [IpakTuueckue padbOTHI:

10.4 N3yuyeHne CBOMCTB  2JIEKTPOMarHUTHBIX BOJH  C
TTOMOIIIbI0 MOOHMIIBHOTO TenedoHa
Ouznueckue SBICHUS B TPUPOAE: OMOJIOTHYECKOe

10.5 neiicTBue BUJUMOTO, yIBTPaduOIETOBOTO "
PEHTIE€HOBCKOT'O U3ITyYeHUI

106 TexHnuueckue YCTpOMCTBA: HCTIOJIb30BaHHE

QJICKTPOMArHUTHLIX BOJIH JJIA COTOBOM CBS3H
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CBETOBBGIE ABJIEHUA

111 JlyueBast monens cBera. McTouHMKHY cBETa
11.2 [IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA
113 Otpaxenue ceta. [lnockoe 3epkano. 3aKOH OTPaXKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBeTa.
' [TonHOE BHYTpEHHEE OTpaXKEHUE CBETA
11.5 JIunza. Xop myueit B IMH3€E
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONAa U
' TeJecKoIa
117 'maz kak omnTudeckass cucrema. binzopykocts u
' JAIbHO30PKOCTh
s Pasnoxxenue 6enoro ceera B crektp. OmnbiTel HptoTOHA.
' CrnoxxeHue CieKTpalibHBIX I[BETOB. Jlucnepcus cBeTa
[IpakTuueckue padbOTHI:
#H#Par###1ccnenoBanue 3aBUCHUMOCTH yria
OTPa)KEHHUS CBETOBOIO JIyda OT yIJia IMaJICHHs.
##HPar##H#113yuenne  XapakTepUCTHK — H300paKeHHs
IpeMeTa B INIOCKOM 3epKalie.
#H#Par###1ccnenoBanue 3aBUCHUMOCTH yria
MPEIOMJICHUST CBETOBOTO Jydya OT yIJla TMaJeHUs] Ha
119 TPAHUIIE «BO3AYX — CTEKIION.
' ###Par#Ht#lonyuenne Hu300paXeHUH €  MTOMOIIBIO
coOuparoIe JTMH3HI.
#H##Par###Onpenenenue (POKyCHOrO pAcCTOSHHS U
ONITUYECKOU CUITBI COOMPAOIIEH JTHH3BI.
#HHPar##H#OnbpITEl 110 pa3iokeHuio Oeroro ceera B
CIIEKTD.
#HHPar##H#OnbITEl 10 BOCIPHUATHIO I[BETa MPEIMETOB
MpU UX HAOJIOIEHUU Yepe3 IBETOBbIE (PUITBTPHI
®dusunyeckue sABIeHUS B npupoje: 3armeHust CoyHIa 1
11.10 JIyHbI, 1[BETA TEJN, ONTUYECKUE SIBICHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
11.11 Texauueckue YCTpOWCTBA: OYKH, MIEPUCKOII,




(doToanmapar, ONTHIECKUE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA
191 OmnbiTel Pezepdopna u 1utanerapHass MOAETb aTroma.
' Mogens aroma bopa
122 Hcenyckanue u moriomeHue csera aroMoM. KBaHTBI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMMa-u3mydeHHs
194 Crpoenne aromHoro sgpa. Hykionnas Moxens
' aTOMHOTO sapa. M3oTonsl
s PanuoaxTtuBHble npeBpaiieHus. Ilepuon momypacnana
' aTOMHBIX S7Ep
126 SnepHble peakuuy. 3aKOHBI COXPAaHEHUs 3apslOBOrO U
' MaccOBOI'0 YHCEI
12.7 DHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. cTouyHUKN sHEprun
' CounHua 1 3B€31
129 Snepnas osHepreruka. JleiicTBHE  paguOaKTHUBHBIX
' M3JIy4E€HUH Ha )KUBbIE OPraHU3MBbI
[IpakTuyeckue paboOTHI:
HabmtonieHne CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanne TpeKoOB: M3MEPEHHME SHEPTUU YaCTHIIbI
10 TOPMO3HOMY TyTH (110 (hoTOrpadusm).
N3mepenue pagnoaktuBHOro hoHa
®dusnueckue SBICHUS B INPHUPOJAE: €CTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHYECKHE TyuH,
12.11 PaaUOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHHEPAJIOB,
NEICTBUE PAaJUOAKTUBHBIX W3IyYEHUH HA OpraHUu3M
YyelioBeKa
12.12 Texnuueckue yCTpOICTBA: CIIEKTPOCKOII,

VHMBUyaJIbHBIA TO3UMETP, KaMepa Buinbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

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

[Tonumanue posum  QU3MKM B  HAy4HOM  KapTHMHE  MHpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
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 3apyOSKHBIX 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 CyIecTBOBaHUsl MaTePUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYUIHOCTH SIBIEHUH HpUPOAbI
(MEXaHWYECKHX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUYECKOE SIBICHUE,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3HMUECKUX SBICHUMN
B OKpYXalolleM MHUpe, BBIICNSAS WX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenne ocHOBaMH TOHATHHHOTO armmapara ¥ CHMBOJIHYECKOTO
A3bIKa (PU3UKU M MCIIONb30BaHME MX ISl PEIIeHHs y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SIBICHUS U

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
coOuo/IeHHsI TIpaBUi OE30MacHOro Tpyaa: HaOMoIeHHE (PU3NIECKUX
SBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJ
OTIbITA U 3aMKCHIBATh €r0 Pe3ybTaThl, POPMYIHUPOBATH BHIBOIBL;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX M3MEPEHHI (PU3MUECKUX BEITUUNH:
yMEHHE IUIAHUPOBAaTh U3MEPEHHs, CaMOCTOSATEIbHO CcOoOUpaTh
HKCIEPUMEHTAJIbHYIO YCTAaHOBKY [0 MHCTPYKLUH, BBIYUCIATH
3HaYeHUE BEJIUYUHBI U AHAIU3UPOBATH MOJYUEHHBIE PE3YJIbTATHI C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
MPOBEJCHNE  HECIOXKHBIX  OKCIEPUMEHTAIBbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
MPOBOAWTH  HCCIEAOBaHWE IO  WHCTPYKUUHU,  MPEICTABIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpayKOB, yUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BEIBOBI 110 pe3yIbTaTaM

HUCCICIO0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (PU3MUYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
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 U3yUeHHbIE CBOMCTBA (U3NYECKUX

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 HEJOCTAIOLINE JaHHbIE, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHEIE JTaHHEIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJTYYCHHOI'O
3HaueHUs (PU3MUECKON BETMUYWHBI, YMEHUE OMPEIENiTh pa3MEepHOCTh

¢bu3nYeCcKOil BETMYNHBI, TOTYYECHHON IPU PEIIEHUH 3aauu

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




3aKOHOMEPHOCTHU

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 TOBEJACHHUS B OKpYXamoIlled cpeae; MOHMMaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT 1oMCKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAEp)KaHus C MCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHUE OLIEHUBATH JOCTOBEPHOCTD
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUM YYEOHBIX 3a/JaHUIl HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WnutepHer; BiajgeHue 0a30BbIMM  HaBbIKAMH  IpeoOpa3oBaHUS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha

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




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMeHT cO/iep:KAHUSA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannueckoe aBukeHHe. MarepuanbHas Touka. (Cucrema  OTCuéra.
' OTHOCUTEIBHOCTH JABMKEHUS
PaBHOMepHOE U HepaBHOMepHOe nBHkeHHe. CpenHsis ckopocTh. Dopmyna st
1.2 BBIYHCIICHUS CpeHEeH ckopocTu: V = S/t
PaBHOMEpHOE mpsAMONMHENWHOE NBH)KEHUE. 3aBUCUMOCTh KOOPIWHATHI TEla OT
BPEMEHHU B CIy4ae PaBHOMEPHOTO MPSIMOJIIMHEHHOTO TBUKCHUS:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHH Il MPOEKUUU CKOPOCTH, MPOCKINU
nepeMeleHus, MyTH, KOOpPAMHATBl MpHU PABHOMEPHOM MPSMOJIMHEHHOM
JBYOKCHUHT
3aBHCUMOCTh KOOPAMHATHI Tella OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
HPSMOJIMHEHHOTO JIBUKEHUS:
2
S =vg # i+ ay = ;
2
@®opMynbl Ui MPOEKIUH TEePEMEIICHUs, MPOEKIUHU CKOPOCTH M IPOEKLUHU
YCKOPEHHS TIPU PAaBHOYCKOPEHHOM TPSMOJIMHEHOM JIBH)KEHUH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['paduiky 3aBUCUMOCTH OT BPEMEHH JUISI TPOCKIMH YCKOPEHHS, MPOCKINU
CKOPOCTH, NPOEKIMH TMEepPEeMEIIeHUsl, KOOPJIMHATHI TPU PABHOYCKOPEHHOM
MPSIMOJIMHEHHOM JABM)KEHUU
CBoboanoe nagenue. @opMyJibl, ONUCHIBAIOIIME CBOOOJHOE MaJCHHE Tena I10
15 BepTUKAIN (ABMKEHUE TeJla BHU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BpEMEHH JUISI MPOEKIUH YCKOPEHHS,




NPOCKIIMH CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TAaJEHHHM Tela IO
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tejla IO OKpykHOCTH. HampaBienue
CKOPOCTH.

@dopmyna A BBIYMCICHUS CKOPOCTH 4Yepe3 pajuyC OKPYKHOCTH U TEPUOJ

oOparmeHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampapiieHue I€HTPOCTPEMUTENBLHOTO

16 yckopeHus. @opMyiia 71 BBIYMCIICHUS YCKOPEHUS:
2
a. — v
" R
dopmyiia, cB3bIBAIOLIAS IEPUOJ U YACTOTY OOpAILCHUS:
V= 1
T
Macca. ITnotHocTs Bemectsa. @opMyra 11 BBIYUCICHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennunHa. CloXeHue Cuil
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CHIIbI, IEHCTBYIOIIEN Ha
TEJ0
B3anmopeiicteue Ten. Tperuit 3akon Herorona:
1.11 F p _P-l—}E
112 TpeHne nokos u TpeHue cKoabxkeHUss. opmyra s BBIYUCICHUS MOYJIS CHIIBI

TPCHUSA CKOJILXKCHUA:




F_=u-N

1.13

Hedopmarnus Tenma. Ynpyrue u Heynpyrue naegopmanuu. 3aKOH yHpPYyrou

nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TArOTEeHHUE. 3aKOH BCEMHPHOI'O TATOTCHUA:

my -M,
F=g L1 _2%
R
Cuiia TskecTd. Y CKOpeHue CBOOOIHOTO TaJCHUSI.
dopmyna 1S BBIYUCIICHUS CUIIBI TSDKECTH BOJIM3M MOBepxHOCTH 3emiu: F = mg.
JBxenue manet Bokpyr Comnna. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbe Tena — BeKTOopHas pu3ndeckasi BeNMYMHa.
=m0

Nmnynbe cucrtemsl Ten. M3meHenne umiynbca. Mmynbe cuibl

1.16

1.17

3aKkoH COXpPAaHCHUS UMITYyJIbCA JIA 3aMKHYTOI\/JI CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXEHUE

MexaHudeckas pa60Ta. q)OpMYJ'Ia JJIA BBIYMCIICHUA pa60TBI CUIJIBI:

A=F5ooscx

Mexannueckas MOIIHOCTE:

=24
I

1.18

Kunernueckas u MNOTCHIMAJIbHAsA SHCPIrusl. CDopMyJIa JJIA BBIYHUCIICHUA

KMHETUYECKON YHEPTHMU:

HE)E
Ey ="

Teopema o kuHeTHueckou 3Heprun. opmMyna 1J1s1 BEIYUCIEHUS MOTEHIIMAIbHOU




OHCPIHUU TCjia, MOAHATOIO

Hang 3eMIIEH:

E,=mgh

MexaHudeckast SHEpIHUs:

E=E;.+E 2
119 3aKkoH COXpaHEHHUsI MEXaHWYECKOM dHeprun. Dopmyiia Jjisl 3aKOHA COXPAHECHUS
MEXaHUYECKOM SHEepPruu B OTCYTCTBHE CcuJiI TpeHus: E = const.
[IpeBpalienne MeXaHMUECKOM SHEPTUH MPU HATTUYUH CHIIBI TPECHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MIPABUIIO» MEXaHUKH.
Peruar. Moment cuiisl: M - Fl.
VYcnoBue paBHOBECHSI pblyara:
M +M +..=0
1.20
[TonBuwxHbIM 1 HenoABMKHBIN O0510KU. KII/I mpocThIX MeXxaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TENA.
dopMyna 17151 BBIYMCIICHUS 1aBJICHUs TBEPIOTO Tena:
F
pP= G
191 JaBnenue raza. ATMocdepHoe TaBieHue.
' I'uapocTtaTdeckoe aBieHUE BHYTPH KUJIKOCTH.
dopMmyna J71s1 BEIYUCICHUSI TaBJICHUSI BHYTPH KUIAKOCTH:
P=pgh+Dg,
1.22 3akoHn [lackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. Popmysia ISl ONPEACICHUS] BBITAIIKUBAIOIIECH CHJIBI,
JIEHCTBYIOLLEH Ha TEJO, OTPYKEHHOE B KUIKOCTD WM Ias:
1.23

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1naBanne CyI0B U BO3QYyXOILIaBaAHUC




1.24

1.25

Mexannyeckue KonebaHus. AMIUIMTYAa, TMEPUOJI M 4YacTOTa KOyeOaHUH.

dopmyia, CBSI3bIBAIONIAS YACTOTY U MEPHOJ] KOJICOAHMIA:

MaremaTuueckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpalieHue sSHeEpruu Mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeiHyk1eHHbIe KoneOanus. Pe3oHanc

1.27

1.28

Mexannueckue BOJHBI. [IpomonbHble W mONEpeyHble BOJHBI. J[IMHA BOJIHBI U

CKOPOCTB paClpOCTpaHCHUS BOJIHDI:

h=v-T

3BYK. rpOMKOCTB H BbICOTA 3BYKAa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHbBI Ha I'paHUIC

JIByX cpell. IHppa3ByK U ylIbTpa3BykK

1.29

IIpaxmuueckue pabomul

W3mepenue cpelHed IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; >KECTKOCTH
NPYXUHBL, KO3(PPUIIEHTa TPEHUS! CKOJIbXEHUS; paOdOThl CHIIBI TPEHUS, CHIIbI
YOPYTOCTH; CpeJHEeH CKOPOCTH JBHXKEHHs OpycKa MO HAKJIOHHOM IJIOCKOCTH;
yCKOpeHHs Opycka Npu ABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; 4YacTOThl MU
nepuoga KoieOaHUI MaTeMaTHMYeCcKOro MasTHHKA; 4YacTOThl M Iepuoja
KoJIeOaHUH MPY>KUHHOT'O MasiTHUKA; MOMEHTAa CHJIBbI, JEHCTBYIOIIErO Ha phlyar;
paboThl CHJIBI YHOPYrOCTH NpU HOIBEME Ipy3a C MOMOILIBIO HEMOABHKHOIO
0110Ka; pabOThI CHIIBI YIPYTOCTH HPU MOJAbEME Ipy3a C MOMOIIBIO MMOBUKHOTO
O1oka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHOU
YacCTH TeJIa U OT IUIOTHOCTHU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEN CHIIBI
OT MAacChbl TeJa; CUJIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOTO AABJICHUS U OT
pOZia MOBEPXHOCTH; CWJIBI YNPYrOCTH, BO3HHMKAKOIIEH B MPYXKUHE, OT CTEICHH
negopManuu MpyXKHUHbI, YCKOPEHUs1 OpycKa OT yIila HAaKJIOHA HAaIlpaBISIONICH;
nepuoja (4acToThl) KoeOaHU HUTSHOTO MasTHUKA OT JJIMHBI HUTH; Mepuoaa
KoJIeOaHUH TMPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH HPYKUHBI;
UCCIICIOBAaHUE HE3aBUCHUMOCTU IepHoJa KoJeOaHMH HHUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHS pblyara

1.30

QDuzuueckue s61eHUSA 6 npupoode: TIPUMEPHl JBUKEHHMS C PA3IUYHBIMU
CKOPOCTSAMHU B )KMBOW M HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHHS B IPUPOJIE U

TCXHUKC, TMPUWIMBBI W OTJIUBBI, JABUKXCHUC TIIJIAHCT CoaHeyHon CHUCTCMBI,




PEaKTUBHOE JIBU)KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEIOBEKA, BIUSIHUE
atMoc(epHOro HaBieHHs Ha KXUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUUYeCcKue BOJIHBI, YHaMH, 3X0

Texnuueckue yCWlpOlZCWtGClI CIIUAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMWIIHMKHK, PAKEThI, pblyar, HO,Z[BPI)KHBIﬁ n

HGHOI[BH)I(HBIﬁ 6JIOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTHBIC MCXAaHU3MbI B 6BITy,

L3l COOOILAoIIUeCs] COCYAbl, YCTPOWCTBO BOAOMPOBOAA, THAPABIMYECKH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIVIOBBIE ABJIEHWA
OCHOBHbBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHUYECKOM  TEOpUU  CTPOCHHUS

2.1 BemiecTBa. Mojenu TBEPIOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopdHbie Tena

Y JBuxenue dyactun BemiectBa. CBsA3b CKOPOCTH JBW)KEHHUS YacTULl C

' Temmeparypoil. bpoynosckoe aBmxenue, 1uddysus

2.3 CMaunBaHue U KaWUISPHBIE SIBICHUS

2.4 TemoBoe paclIiupeHue U cxatue

2.5 TennoBoe paBHOBECHE

26 Buytpennss osHeprus. PabGota u Temonepenada Kak crnocoObl M3MEHEHHs

' BHYTPEHHEHN YHEPTUU

2.7 Bunel Temonepenaun: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUCHHE
Harpesanne wu oxnaxzaeHnue Tten. KoaudectBo  TemnoTel. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpAHEHHWS DHEPIMM B TEIUIOBBIX IMPOIECCAX. YPABHEHHE TEIIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u xoHuaeHcanusa. V3mMeHeHHe BHYTPEHHEH SHEpPruuM B IPOLECCE

210 UCIIapeHuss M KOHAeHcauuu. KuneHwe IKHIKOCTH. YenbHas TeIioTa

' napooOpazoBanusi: L = Q/m

2.11 BraxxnocTh BO3myxa




2.12

2.13

2.14

2.15

IInaBnenne u Kpucrajumsauus. V3MeHeHHEe BHYTPEHHEH DJHEpPIMM IIpHU

IJIABJICHUHU U KpUCTAJJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpCHHHH OHEPIUsA CropaHus TOIIJIMBA. yz[eanaﬂ TEIJIOTA CropaHus TOIIIMBA:

q=Q/m

[Tpuntumne! padoTe! TeraoBsix Asurarenei. KIIJ[ TermoBoro asurarens

Ilpakxmuueckue pabomul

W3mepenune yaenbHON TEMIOEMKOCTH METaUIMYECKOTO LMJIMHAPA; KOJIUYECTBa
TEIUIOTHI, IOJYYEHHOTO BOJOH KOMHATHOM TemmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HArpeTblii IWINHAP; KOJMWYECTBA TEIUIOTHI,
OTJIaHHOI'O HAarpeTbhiM LMIUHAPOM, IOCJIE OIyCKaHUS €ro B BOJY KOMHATHOM
TEMIIEPATYpPbl; OTHOCUTEIBHOW BIIAXKHOCTU BO3/AYyXa; YJIEIbHOW TEIJIOTHI
IaBieHus Jipga. MccnenoBaHue W3MEHEHHs TEMIIEpaTypsl BOJABI  IIPH
Pa3IMYHBIX YCIIOBHSX; SBJICHHS TEMJI00OMEHa MpU CMEIIMBAHUHM XOJIOJHOW H

ropsiueit BOJIbI; MpoIecca NCTIapEeHUs

2.16

Duszuveckue s61eHUA 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KaAITUJIIAPHBIC
SABJICHUS B TPHUPOAC, KPUCTAJJIBI B HPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHUuC

BOJI0EMOB, MOPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa, MHEsl, CHeTa

2.17

3.1
3.2
3.3

Texnuueckue ycmpoucmea. KalWLISAPbL, IPUMEPBI UCIIOIb30BaHUSA KPUCTAIIIOB,
JKUJKOCTHBIM TEPMOMETp, JATYMK TEMIIEpaTyphbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHA, [BUTATE]b BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
Onexktpuzanus Teil. J[Ba BUa 3JIEKTPUUECKHX 3apsiioB
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHS JIEKTPUIECKOTO 3apsiia

3.4

Onektpuueckoe mone. Hampsok€HHocTh anekTpuueckoro moiist. [lpuHimn

CYNEPIIO3UIUH JIEKTPUUECKHX T0JIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenmn snekrpuueckux 3apsaoB. JleMCTBHE SIEKTPUYECKOrO TMOJsS Ha

aneKkTpudeckue 3apsibl. [[pOBOJHUKY U TUANEKTPUKH

3.6

[TocTossHHBIN 37eKTpUYEeCKUil TOK. JlecTBUS 3iekTprudyeckoro Toka. Cuiia Toka.




Harmpsixenue.

I=qg/t,U=Alq

DJIeKTPUYECKOE CONPOTUBIICHHUE. Y ICTbHOE AIEKTPUIECKOE COIPOTUBIICHHE:

3.7 R =pl/S
3.8 3akon Oma ayis ydyactka snexrpuueckon menu: | = U/R
[TocnenoBarenbHOE COCTUHEHHUE TIPOBOAHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
39 [TapannenpHOE COeTUHEHNE TPOBOTHUKOB PABHOTO CONPOTHBIICHUS:
U=U;I=1+1;R=2.
2 2 P
CwmemnianHble COETMHEHUS TPOBOIHUKOB
Pabota u mouHoCTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jxoyns — Jlenmna:
3.11 O=I"R-t
312 OnbeiT Opcrena. MarHuTHOE IMOJi€ OPSIMOTO MPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHON HHTyKITUU
313 MarautHoe IOJI€ IIOCTOSHHOIO MarHurta. B3auMoaeicTBHE ITOCTOSHHBIX
MarHuTOB
3.14 JleiicTBrE MarHUTHOTO MOJIS1 HA IPOBOJIHUK C TOKOM
3.15 OnbiTel @apajnes. SABnenue 35ekTpoMariuTHor nHAyKuu. [IpaBumno Jlenmna
Ilpakmuueckue pabomol
W3mepeHne  JIEKTPUYECKOTO  CONMPOTUBIEHUS  PE3UCTOpPA;  MOIIHOCTH
ANEKTPUIECKOTO TOKA; PAOOTHI SJEKTPUUECKOTO TOKA.
3.16 UccnenoBanne 3aBUCHUMOCTA CHUJIBI  TOKA, BO3HHUKAIOIIETO B TMPOBOJHUKE

(pe3ucTopsl, TaMIIO4Ka), OT HANPSKEHHsS HAa KOHIIAX MPOBOJHHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOMIA/IA €r0 MOMNEPEYHOr0 CEYEHHUS U

YACJIBHOT'O COIIPOTUBJICHUA.




ITpoBepka mpaBuia Ui JIEKTPUYECKOTO HANPSHKEHUS MPU MOCIEI0BATEIBHOM
COCMHEHUU NPOBOJHHMKOB; IpaBWJa Ui CUJIbI DJIEKTPUYECKOIO TOKa IMpHU

[apajuIeIbHOM COEIMHEHUHU IIPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6leHUs 6 Npupoode: BIEKTPUYECKUE SBICHHSA B aTMocdepe,

3.17 ANIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHMUTHOE T0JI€ 3eMJIH, APEiQ IMOJIIOCOB,
POJIb MArHUTHOTO TIOJISI JTSI )KU3HU Ha 3eMJIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIE AIIEKTPOIIPUOOPHI (mpumepsl), JIEKTPUYECKUE
MPEeIOXPaHUTENH, OSJICKTPOMArHUT, OJJIEKTPOJBUTaTellb MOCTOSHHOTO TOKa,
TeHEPaTop IMOCTOSHHOTO TOKa
3.19 DneKTpoMarHuTHBIC BOJHBIL. [1Ikaa 31IeKTpOMarHUTHBIX BOJTH
3.20 JlyueBas monenb cBera. [IpsiMoIMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkaino
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIICHUS CBETA
3.23 Hucnepcus cera
324 Jlunza. Xoxa mydeii B nunze. DokycHoe paccTossHHe JUH3BL. OnTHYecKas cuia
' munsel: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. OnTHYecKue MPUOOPHI
Ilpaxmuuyeckue pabomul
#HH##Par###I3mMepeHne ONTUYECKON CHUIIBI COOMpAromel JUH3BI; (POKYCHOTO
paccTosiHus coOuparolei JTMH3BI (TI0 CBOMCTBY paBeHCTBA pa3MepoB MpeIMeTa U
M300paKeHMsI, KOT/Ia TPEeIMeT PACIOJIOkKEeH B TBOWHOM (OKyce), IMOKazaTels
3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par###ccnenoBanne cBOMCTBa M300pa)KEHUsI, MOJYYEHHOTO C TTOMOIIBIO
coOuparomiel JTHH3bI, W3MEHEHUs (OKYCHOTO PACCTOSIHHS JIBYX CIIOXKEHHBIX
JIMH3; 3aBUCHMOCTH yTJia MPEIOMJICHHS CBETOBOTO JIy4a OT yrIjla TaJeHHs Ha
TPaHUILIE «BO3IYX — CTEKIIO»
3.97 Qusuueckue senenus 6 npupooe. 3atmMenus ConHua u JlyHbl, 1BeTa Ted,
' ONTHYECKHE sIBJIEHUS B aTMOoc(hepe (11BeT Heba, pedpakitus, pagyra, MUPax)
3.98 Texnuueckue ycmpoucmea: OUYKHM, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PagnoaktuBHOCTH. Anb(da-, OeTa-, ramma-uznydyenus. Peakium anbda-u Oera-




pacrmiazna

4.2 OmnsiTel Peszepdopaa no paccesnuto anbha-vactui. [nanerapuas Mmoiens aToma

4.3 CocraB aToMHOrO sipa. M30ToIBI

4.4 Ilepuon nomypacnaza aTOMHBIX SAEp

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCCOBOT'O UHCEN
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMUYECKHE JIy4d, pPAJUOAKTUBHOE W3JIyYEHHUE MPHUPOJHBIX MUHEPAJIOB,
JieficTBUE palMOaKTUBHBIX U3IYYEHUI Ha OpPraHnu3M YeIoBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIUBUYaJIbHBIN J103UMETpP, Kamepa

BI/IJII)COHa, AACPHad SOHEPreTuKa




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

» dusuka: 7-i kacc: 6a30BbI YPOBEHB: YUCOHUK; 3-¢ U3aHuE, epepadOTaHHOE
[Teperimkun .M., BanoB A.M. AxkunoHnepHoe o61iecTBo «M31aTenscTBo
«IIpocsemieHue»

» Gusuka: 8-i kmacc: 6a30BbIN YpOBEHB: YUeOHUK; 3-€ u3/laHue, nepepadboTaHHOe
[leppikun .M., IBanoB A.U. AkiimonepHoe oouiectBo «M3mnarenscTBo
«IIpocBemenue»

» Guzuka: 9-i kiacc: 0a30BbIi YPOBEHB: YUEOHUK; 3-€ U3/IaHue, epepadboTaHHOE
[Tepwimkua .M., I'ytauk E.M., IBanoB A.U. u np. AkunonepHoe 00111ecTBo
«3narenscrBo «lIpocsemienue»
https://fioco.ru/ru/osoko/vpr/ . https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnost http://vsekonkursy.ru/. -
http://abiturient.tpu.ru/navigation/how/olimpiadyi-dlya-shkolnikov/otkryitaya-
regionalnaya- mezhvuzovskaya-olimpiada-vuzov-tomskoj-oblasti-(ormo).htmi

http://www.rusolymp.ru http://unk.futuredyou.ru

METOINYECKHUE MATEPHUAJIbBI J1JIS1 YYUTEJIA
http://www.kremlinrus.ru/article/181/152466/
http://publication.pravo.gov.ru/Document/VView/0001202212220024?index=1
https://edsoo.ru/Rabochie_programmi_po_uc.htm

https://docs.edu.gov.ru/document/2ea7402bdf1f95¢3282e074cda58alb0/



http://www.prosv.ru/subject/physics.html; www.ege.edu.ru. http://www.fipi.ru),

http://statgrad.mioo.ru; http://www.alleng.ru/ http://pedsovet.org http://edu.of.ru

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://fioco.ru/ru/osoko/vpr/ . http://www.rusolymp.ru http://unk.futuredyou.ru 1.
http://artgimnaziyal.ru/system/page_attachments/5bf4c64031353123f0510000/ori
ginal/kriterii-otsenivaniya-po-fizike-i-astronomii.pdf?1542768192

https://gigabaza.ru/doc/100067-p2.html
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