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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00ImIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (HOpMUPOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
¢u3MKN Ha AEATeTbHOCTHOW OcHOBE. B mporpamme mo (u3uKe yUWUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOU
MOMOILM YYUTENIO B CO3/IaHMU paboveil mporpaMMbl IO y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PU3NUYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoTHueH, acTpoHOMUEH ©  (U3UICCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeloCTaBsieT HauOoJiee SICHble O00pa3lbl NPUMEHEHHS HAy4YHOrO METoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKTYpe O0OIIero
oOpa3oBaHUs COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHOHAYYHOM TPaMOTHOCTU M
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpErojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHATH SIBJICHUS,

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBATH  JaHHbIE W  HCIOJb30BaTh  HAYYHbBIE
JI0Ka3aTeNbCTBA JUIS TOTYYECHHS BHIBOIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusix Poccuiickoit ®exaepanuu, peau3yrOUIUX
OCHOBHBIE  00111€00pa30BaTEbHbIE NPOTPAMMBI, YTBEPKAECHHONW pelICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TNPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHMS MaTepHuH U (PyHIaMEHTaIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH IS Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00YYEHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOEHHUH  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHHSIX

NPpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHATH (DU3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PacUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM busznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUW HAOIIOMAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAEep>KaHuUs,
BKJIFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTIKECHUSX (DU3UKH, aHAIHA3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HenEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 gyaca B HeJeli0).

[Ipennaraemsplii B mporpaMmmMe no (u3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

dusnka — Hayka o mnpupone. fABieHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeaMUUHBL. M3MmepeHue Quanyueckux BelWyuH. DPuUznyecKue
npudopsl. [lorpentHocts u3mepeHuit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTEeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/EHUE, TMOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SIBICHHI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. Dusuyeckue MpUOOPHI U MPOLEIypa MPSAMBIX U3MEPEHUM aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. Omnpenenenue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEaA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue TeMmmeparypsl HpH HOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JlaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBEJCHUS 0 CTPOEHUM BellleCTBA.

Crpoenue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3mepbl. OmnbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumomelicTBue YacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPJIBIX
(KpUCTaINIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHSL.



2. Habmonenne nuddysumn.
3. HabGmonenue ~ siBmeHuWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM PsSAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIIOACHUIO TEIJIOBOIO PACIIMPEHHMS Ia30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBHUKCHHUS.
SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTepUCTHKa B3auMoAeucTBUs Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomencTByromas cui. Cuja TpeHUS.
TpeHue CKOJIbXKEHUS U TPEHUE MOKosA. TpeHue B IpUpOoe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmntonenue siBeHUs: HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJECHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHre CKOPOCTH PAaBHOMEPHOTO JIBMXKEHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa IIo
HAKJIOHHOM TIOCKOCTH.
Omnpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHus (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBL.

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

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJICHUSl KUJIKOCTH OT TiayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000youkn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH )KUJAKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHUE Tell B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJE OT 00bEMa OTPYyKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OObEéMa NOTpyKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH JKUJIKOCTH.

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

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuiio

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHUS pblyara K OJIOKY.
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«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHre 0JTHOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue yCclnoBUM paBHOBECHS pblUara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sIBICHUS. TeIoBoe paclIupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPrUu:
TeIuIonepesaya U COBEpLIEHUE paboThI. Bunsl TEIIONEepEaauHn:
TEILUIONPOBOAHOCTD, KOHBEKIIUS, U3IyYEHHE.

KomnuectBo TemnoTel. YaenbHasd TEIUIOEMKOCTH BEIIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBeEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenune. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEpHOro
JIABJICHHS.

BnaxnHocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHHUSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro npBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teml.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTosHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
ONBITHI 1O BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHEIIHUX CHUJI.

WccnenoBanue sBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJOAHOW U
ropsiuyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METATUTMYECKUM LIHJTMHAPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaenabHON TEMIOTHI MIJIaBICHUS JIb/IA.

Pazngen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3IIEKTpUYECKMX 3apsaoB. B3aummonelcTsue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3aps/I0B U PACCTOSHHS MEXTY TEJIAMH).

Onextpuyeckoe mnose. Hanpsyk€HHOCTh 3nekTpuueckoro mnosd. [lpuHimn
CYIEPHO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W AMAIEKTPUKH. 3aKOH  COXpPaHEHUs
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckass nenb. Cuina  Toka.  DJIEKTPUYECKOE  HAIpPsDHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKkTpuyecKre 1enu U NOTpeOUTENN dIEKTPUIECKO s3Heprun B ObIiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHuTOB B TEXHUKE. [[eiCTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTpOABUTaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOTEeHEPATOP. CrnocoOb1 MTOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIHS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne CHIlbl TOKa aMIIEpMETPOM.
. I3MepeHne 2I1eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3/IeJIeHUs IIOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MATHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHUSI.

DIEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

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

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOrO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSTHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHue U peryJupoBaHUe HAIIPSKEHUS.

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

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWJIbl TOKa MPU MapaJUICTbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIIEISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOIO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB MPU  UX
O0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIKME 3aBHCUMOCTb CHJIbl  B3aHMMOJEHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJICHUs.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABMXKEHHUS. PaBHOMEpHOE MPAMOJIMHEUHOE
nBmkeHue. HepaBHoMmepHoe npsimonnHeNnHOE ABHKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

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

PaBHOMepHOE ABMX’EHUE MO OKpYy>KHOCTH. Ilepuon u yvacrora oOpamieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpOoCTpeMUTEIbHOE YCKOPEHHUE.

ITepsebiit 3ak0oH HproToHa. Bropou 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJIbKEHU S, Chla
TPEHUS TTOKOSI, APYTHUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIO0E Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

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

Mexanudeckass pabora W MOUTHOCTh. PaboTa CWI TSKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEpPruM U paboThl. [loTeHInanbHas 3Heprus Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW Npy)UHbl. KuHeTnueckas
sHeprud. TeopeMa 0O KMHETHYECKOW SHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnrogeHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO ABYKCHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MacChl Tela U ACHCTBYIOLIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TEJ.

N3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre UMITyJIbCa IIPA HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMITyJibca MpU a0COJIFOTHO YIPYIOM B3aUMOJECHCTBUU.
HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHMYECKON SHEPTUr pHU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP JABUKEHUH TeEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenne yCKOPEHHS Tela NMPU PAaBHOYCKOPCHHOM JBIKCHUU I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue kodhuIeHTa TPEHU CKOJIbXKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU30HTAIEHON TTOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. I[IpomonbHble U
IIONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3BykK. I'poMKOCTh 3Byka M BblcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YIIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOGaHWil Ted MO JNEUCTBHEM CHIIbI TSDKECTH M CHJIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BeIHYXICHHBIX KOJIGOAHUM M pe30HaHCa.
PacnpocTpanenne npoAoiabHbIX U MOTEPEUYHBIX BOJIH (Ha MOJEINN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKYCTHYECKUI PE30HAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTHUYeCKOTO
MasTHHUKA.

2. Ompenenenuie 4acTOThl M IEpHOJa KOeOaHUl MPY>KUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEPUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTHU

rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJia KoieOaHul Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUSI.

Paznen 10. DiaeKTpoOMArHuTHOE 1MOJIE M 3JIEKTPOMATHUTHBIE BOJIHbI.

ONeKTpOMarHuTHOE  MoJie.  DJeKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOICTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa Connna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaXeHHE cBeTa. lcronbp30BaHUME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxkenue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J ny4yer B pacCEeUBaOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIJla OTPaXEHUs CBETOBOrO Jydya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIJia
MaJICHNS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. Ilonmydenue n300paxeHHii ¢ TOMOIIBIO COOUPAIOILIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHas mojenb atroma. Monens aroma bopa.
HcnyckaHue U NorioieHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatenus. [lepron nmomypacnana aTOMHBIX I€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsi3M aTOMHBIX sAnaep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA paguOaKTHBHBIX HW3JIIyYEHHW HA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpsbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Peructpanus u3nydeHus: OpUPOJHBIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JJIs CUCTEMAaTHU3alluu
u  0000mIeHHS TPEIMETHOTO  COACpXKAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU U3YUYEHUH BCETO Kypca (PU3HKH, a TAKXKEe JJII MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIIUX ATOT YYCOHBIN MpPEIMET.

[Ipu “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeUnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJOB HMCCIENOBaHUS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMIINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO pasjelia peaau3yercs
3a Ccuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznueckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIIEOBAHUS (PU3UUECKUX SBJICHUHN, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
DHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHMS BCEX U3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

- IPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJIEHUH OOILECTBEHHO3HAYHMbBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) 1IEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIENH COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro o0pa3a >KM3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU TMpaBUi OE30MacHOrO IOBEACHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYIOBAaHHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(popMUPOBAHHOCTh HaBBbIKa pediexkcuu, NpHU3HAHHE CBOErO IpaBa Ha
OLIMOKY M TAaKOI'o %€ MpaBa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE€ B PEUICHMM MPaKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aluM, TopoAa, Kpas) TEXHOJIOTMYECKOH U



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOdeCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM IS pelieHus 3aaad B
00JIacTH OKpY>Kalolllel Ccpeibl, IUIAaHUPOBAHUS TMOCTYNKOB W OILICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel Hx

peleHus;

e §8) amanTanuM K M3MEHSIOIMMCSH YCJIOBHAM CONHMAJIbHOM M NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUM TIPU BBINOJHEHUH HCCICIOBAHUN U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,;

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

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

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JlacTH
bu3uKy;

e - IUIAHUPOBAHHME CBOET0 pA3BUTHA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIISATH B3aUMOCBSI3U MIPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUN;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX TOCJIEACTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesympraTe OCBOSHHS TporpaMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1mero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Bba3zoBble JJoruueckue JeficTBUA:
e BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(sBNIEHUN );



yCTaHABJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI IJIS
000OIICHHS U CPAaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
TAHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quinueckoi
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(GU3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HWH(OPMAILHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bU3UYECKOM 3a7a9H;

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

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYI0 (GOpPMY MpPEICTaBIICHUS
uHpOpMalMl W WUIIOCTPUPOBATH pellaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, IuarpaMMaMu, HTHOU TpadrKoi 1 UX KOMOMHALIUSMH.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe AeHCTBHS:

B XOJ€ OOCYXIEeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1IabOpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOIIPOCHI M0 CYIIECTBY 00CYXk/1aeMOW TeMBbI U
BBICKA3bIBAaTh HJEU, HAllEJICHHbIE HA pELICHHE 33JaYd U MOAAEp KaHHe
O1arokenaTeaIbHOCTH OOIICHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIHI;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICIOBAHMS, TTPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUya bHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: paCIpeleNisATh pPOJ, OOCYXKIaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTrasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINPABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh KA4eCTBO CBOETO BKJIa/Ja B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalUSIX, TPEOYHOUIUX
JUIS pelieHns (U3nUecKux 3HaHUi;

OPUEHTHPOBATbCA B  PA3JIMYHBIX IOAXOAAX MPUHATUSA  PEIICHHN
(MHOUBUOYaJIbHOE, TPUHSATHE DPELIEHUS B TpYMIE, NPUHATHE pElIeHUM
rpyIIon);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pelIeHUs GU3HUECKON 3a7a4l WIIH
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUM;
nenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3yslbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro UCCIEIOBAaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBILIMXCS CUTYyallUld, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;
npuU3HaBaTh CBOE MPaBO HA OIMMOKY MPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJEJNb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUS, pPABHOJAEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

paznuuath siBieHus (auddysus, TEIOBOE ABUKEHHUE YACTUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aUMOJICCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, Tepeaada JaBiCHUS TBEPABIMH TENaMH, XKUIKOCTAMU U
razamu, atMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, IMPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;
pacmo3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3NYECKUX SBICHUNA B
OKpYXalollleM MHpe, B TOM UHcIe (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHU3M, IJIABaHUE PBIO, phlUaru B
TeJIe YeJIO0BeKa, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBIICHHIM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUs, AaBliecHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMalbHAs JHEPTHsi), MPU ONMHCAHUU TPaBUIIBLHO
TpakTOBaTh  (PU3MYECKHH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHHAMM,
CTPOUTH 'papUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ MpPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKON
OHEPruH, TPU D3TOM [aBaTh CIOBECHYI0O (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIn3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThI, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a/1a4, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4€HHOH (PU3NUECKON BEINYNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MNpPU MOMOLIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI 10 €70 pE3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJL: dbopMyIUpOBaTH MIPOBEPSIEMBIC
IPEO0JIOKEHNs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3alMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHMEM MPSIMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH JXUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYKEHO TEJIO, YCIOBUI
IUTAaBaHMSI TEJ, YCJIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH B BHUJE



NPEIIOKEHHBIX TaOnuill U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOJUTH KOCBEHHBbIE H3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKUUU: TPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

cO0JII0/1aTh MPpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIAIOIIMECS COCYAbl, OapoMerp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAA, THUIPABIWYECKUN  TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOr0 HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecriedeHusi 6€30MacHOCTU MpU OOpaIeHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOCHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(opmanuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEI0CTOBEPHOM;

WCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJSPHYIO
JauTepaTypy  (pU3MYECKOro  coiepXaHHs, CIPaBOYHbIE MaTepHAalbI,
pecypcbl cetd VIHTepHeT, BiaAeTh NpuéMamMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COJEPKaHUSA, B TOM
qHclie MyOJWYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yibTaTax MPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUH, NPU HSTOM TPaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 33Ja4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIOJIB30BaTh MOHITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPCHHSS DSHEPTUs, TEIJIOBOW JBUTaTEb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, AIECKTPUUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
pasznuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, HUCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIy4YCHHUE),
AIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JECHCTBUE
MarHMTHOTO TIOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
[0 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUECKUX SIBJICHUUA B
OKpY’)KalolleM MHUpe, B TOM 4Yucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPUPOJE,
KpUCTAJUIBI B mpupoiae, uznydeHue ColiHIla, 3aMEp3aHUE BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJrOCOB, PO MAarHUTHOTO TMOJS JJIs KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU ATOM MEPEBOAUTH MPAKTUYECKYIO 337a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYEHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJieJIbHAasl TEIJIOEMKOCTh BEIIECTBa, YAeiIbHas TEIIoTa
TUIABJICHUS, yJelbHAs TEIUIoTa NapooOpa3oBaHMs, yJeidbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
CUja TOKa, JJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTHUBJIEHUE IIPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEMUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOBb3Ysd OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOM TEOpUHU
CTPOEHHUs BEIEeCTBA, MPUHLUI CYNEPHO3ULUHU MOJeH (Ha KaYyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa Lenu, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHUsl DSHEpPruM, IpH 3TOM J1aBaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3allUChIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBAa TEJ, B TOM YMHCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPHWEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1aroB ¢ Onopo Ha 1-2 W3Yy4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3a7adyd B 2—3 JEWUCTBUS, HCTIOJIB3Yyd 3aKOHBI U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JJI  pEeLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble JUisl €€ peleHus, NPOBOJUTh PACUETHl M CpPABHUBATh
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUNHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHUE HCCIIECOBAHMS, BbIIEIATH
MIPOBEPSIEMOE  MPEAINOJIOKEHUE, OLECHUBAaTh MPABUIBHOCTh IOPSAKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3WYECKUX SBICHUN WU
buznyecKux CBOWCTB Tel (KaNWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/[yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHWsl MpU U3IYYEHHH OT LIBETa HU3Tydarolien (morionarouei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATypbl KUAKOCTU U
mIomaau €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEel W B3aUMOJICHCTBHE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yallM3allMsl MAarHUTHBIX TIOJIEW TIIOCTOSIHHBIX MAarHUTOB, JIE€UCTBHS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJIOKEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OIbITa U (POPMYITHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COINPOTUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOU[aJd HOMEPEYHOIO
CEUEHMSI U Y/ICJIbHOTO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOAHUK, OT HAOpsDKEHUS Ha  IPOBOJIHUKE,
UCCJIEIOBAHUE TIOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBHCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJIHTATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIeysl MPEIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUcaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUHMK 3JIEKTPUUYECKON HHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArpPEeBATENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb MOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN W HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHEIO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMbI 3JIEKTPUUYECKUX
Lelnel ¢ MociaeAoBaTeIbHbIM U MapajuleIbHbIM COECAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIETIeH;



NPUBOAUTh  NPUMEPHl  (HAXOMUTh  WHOOpPMAIMIO O  TIPUMEPax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWWA B TIOBCEIHEBHOM
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEJCHUS B OKPYKAOLIEH CPELE;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HNUECKOTO COICpPKAaHUS B
NHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW U MNYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIACIATH  MHGPOPMAILIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJIb30BATh MPHU BBITIOJHEHUH y4E€OHBIX 3aJJaHUN HAayYHO-TOMYJISPHYIO
auTepatypy  (U3MYECKOrO0  COACpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcbl cety MIHTepHeT, BllaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHbMEHHBIE W KpaTKHWE YCTHBIE COOOIICHWS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJIEpKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJICTABIATh PE3YIbTAThI
MPOCKTHOW WJIU UCCIEAOBATEILCKOW NIEATEIIbHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIICHUE MPE3ECHTALINEH;

IpPU BBINOJHEHUH YUYEOHBIX MPOCKTOB M MCCIEAOBAHUN (PU3UUYECKUX
MPOLIECCOB pacHpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMH 3aJ]a4aMH, CJIEIUTh 3a BHINIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOCIICTBHE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTb KOH(MIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeIMEeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, JIedopmarius
(ympyrasi, mjgacThueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHMYECKUE KOJICOAHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAaHUsI W TOTJIOIIEHU, alib(pa, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiZIEpHAsi SHEPIETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIUMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEHUE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JIBJKEHUE MO OKPY>KHOCTH, B3aMMOJIEHCTBUE



TeJI, PEAKTUBHOE JIBIDKCHUE, KOJIeOATEIhbHOE NBIKCHHE (3aTyxaroume u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JHUCIEPCHUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (Pu3MUecKHe SIBICHUS B IPHUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
NBIDKEHUE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE IEUCTBHE BUIAMMOTO,
yIbTPaUOIECTOBOTO U  PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
pPaMOAaKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DU3UIECKUX
SIBIICHUI;

ONMKMCHIBATh MU3yUCHHBIEC CBOMCTBA TeN M (PU3NUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tela Mpu
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepEeMEIleHUEe, MyTh, YIoBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHUsS, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKkas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTUS CIKATOU
NPYXKWHBI, KUHETHYECKash SHEPTHs, TOoJHAs MEXaHW4YecKash SHEeprus,
MIEPHOJT ¥ YacTOTa KOJIeOAHWH, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEIbl), IPU OTTUCAHUHU
MPaBUJIBHO TPAKTOBATh (DU3MYCCKUH CMBICT HCIIOJIb3YEMbIX BEJUYHH,
0003HaUeHUsS W EIUHUIIBI (U3UUECKUX BEIUYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMM,
CTPOUTH TpaPHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYSCKUX BEITUYHH,
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3YsI 3aKOH COXPAHEHUS JHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHUS,
OPUHITUI  CYMEPIIO3UIIMKA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS WMITYJbCA, 3aKOHBI OTPAXKEHUS H
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemary pacy€THble 3adaud (OHHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUChIBATh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM W30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMS], TPOBOAUTH PACUEThI U
OLIEHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUINTh TMPH TTOMOIIH
$u3MYECKUX METOMOB, HCIONB3ysS OMNMHCAHUE WCCIICTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IPOBEJCHUS  HMCCIEAOBAaHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITBI TO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
(bu3MUecKuX CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HbroTOHa, 3aKOHa
COXPAaHEHHUsl HHEPruM, 3aBUCHUMOCTh NEpHOAa KoJeOaHUN NpYyKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIbIX KOJIEOaHUM, MPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YYCHHE CBOWCTB M300paKCHHs B
IUIOCKOM 3€pKajie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0OJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0OpyOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
cCpeqHee 3HAUYeHHE U3MepsAeMOoill BelauuuHbBl ((POKycHOE paccTosHuE
coOuparomeil JUH3bI), O0OOCHOBBIBATH BBIOOp cmocoba HW3MEPEHHS
(M3MepUTEILHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (IU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TMPAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOW CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHHUKA OT AJUHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHUs U yria MpeloMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
duznyecKkux BEIMYMH B BUAE TaOMMI U TpaduKoOB, NeiaTh BBIBOIbI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MAaJEHHUsI, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJIBKECHMS, MEXaHHuYeckas padoTa M MOIIHOCTb, 4acToTa U
nepuos KojaeOaHuM MAaTeMaTU4ecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh JKCIEPUMEHTANBHYIO YCTAaHOBKY WU
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

pa3nuyuaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (PHU3UIECKUX MOJICICH:
MaTepuajgbHas TOuYKa, aOCONIOTHO TBEPJOE TENIO, TOUEUHBI HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
CHHUIOMETP, NATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/JIBI,
CTHIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-MIPAKTHYECKUX 3a/]ad, ONTHYECKHUE CXEMBI MIJis
MOCTPOEHUS U300pAKEHU B INIOCKOM 3epKajie M cCOOMparolIel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  [pUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COONIIOAECHUSA
HOPM IKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIEH Cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (OPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JONOJHUTEJIbHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIIOJIHEHUH y4E€OHBIX 33JaHUN HAay4YHO-IOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro CcOAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpMaIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  WU3YYEHHBIU
NOHATUUHBIM anmapar K3y4yaeMoro pasiena (U3HKM U CONPOBOXKIATh
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
KonTpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1.0u3uka u e€ poJib B NO3HAHUM OKPYKAIOIIEro MUPA
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa LHOK
https://m.edsoo.ru/7f416194
1.2 DOU3NYECKUE BEITUYHNHBI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EcrecTBeHHOHAYUYHBIN METO/T TO3HAHUS 2 1
ya s https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nes 2.11lepeoHayanbHbIC CBeICHHUS O CTPOCHMH BeIECTBA
bu6mmoreka [IOK
2.1 CrtpoeHue BeliecTa 1
P - https://m.edsoo.ru/7f416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] ’ | bu6mmoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 brbmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3znen 3./IBu:kenne U B3auMojieiicTBue Tej
bu6mmoreka [IOK
3.1 Mexanundeckoe 3
AIBIDICHHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4./laBjienne TBEPABIX TeJ, ) KMAKOCTEH U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMochepHoe f1aBeHHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5.PaGora u MOIIHOCTh. DHeprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHHM3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
. M 4 1
>3 CXaHIHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1.TenyioBble ABJI€HUS
1.1 CTpoeHue U CBOICTBA BEIISCTBA 7 bubmorexa HOK
) p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2.9/1ekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 1T i % 2 2
OCTOSIHHBIN AJIEKTPUIECKUN TOK 0 7 hitps-//m.edsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6] 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeoB U TeEM nudpoBbIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1.Mexanuueckue siBJeHHUA
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka IHOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2.Mexannuyeckue KoJ1e0aHUsI ¥ BOJTHBI
bu6nmoreka [JOK
2.1 Mexannueckue Koyeba 7 3
XAHIHCECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKne BOJIHEL. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspen 3.2/1eKTpOMarHuTHOE 10J1€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMarHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4.CBeToBbIe SIBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5.KBaHTOBBI€ IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/Tf4 1 ada6
bu6mmoreka [IOK
52 CTpoctiie aTOMHOTO 51pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 HAAepHbie peakiit ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6.I1oBTOpUTE/ILHO-00001IaI0IM I MOTYJIb
[ToBTOpeHue n 0600IIEHNE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne i/

Tema ypoka

®dusuka — Hayka o npupoje. SBneHus
npupoabl. Duznueckue ABICHUS

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

Mexanndeckue, TIUIOBEIC,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC,
3BYKOBBIE SIBJICHUS

du3nyeckre BEININHEI B UX HU3MCPCHUC

VYpok-uccnenopanue "M3mepenue
TEeMIIepPaTyphl MPU MOMOIIH KUIKOCTHOTO
TepMOMETPA U JaTYMKa TeMIiepaTypbl"”

Kak ¢usnka u apyrue ecteCTBeHHbIE HAYKU
U3Yy4aroT npupoxay. EcrecTBeHHOHAay4HbIN
MeToA no3Hanus. Onucanue GpuanyecKux
SIBJICHUH C TIOMOILBIO MOAETIEN

VYpok-uccnenoanue "lIpoBepka runoTessl:
JaTbHOCTH TOJIETA [apUKa, MYIEHHOTO
TOPU30HTANIBHO, TEM OoJIblIIe, YeM OoblIe
BbICOTA ITycKa"

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIeCTBa

JIBr>xeHue 4acTHIl BEIISCTBA

VYpok-uccnenoanue «OnbIThI 11O




10

Ha6J'IIOI[eHI/IIO TEIIJIOBOI'0 paClIMPCHUA
ra3oB»

AFpCFaTHBIe COCTOsIHHA BCIIICCTBA

11

B3anMocBs3b MeXy CBOMCTBAaMU BELIECTB
B Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX
ATOMHOMOJIEKYJIIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOZbI

12

13

Mexanunueckoe JBHKeHuEe. PaBHOMepHOE U
HEPaBHOMEPHOE JIBUKECHHE

CkopocTb. EquHMITBI CKOPOCTH

14

15

16

Pacuer IMIyTHU XU BpCMCHU IBUKCHU A

WNHueprius. 3akoH HHEPIUH.
B3anMopeiicTBre Ten Kak MpuynHa
W3MEHEHUs CKOPOCTH JIBHIKEHHUS Tell

IInoTHOCTH BemiecTBa. Pacuet Macchl u
o0BbeMa Tea o €ro IJIOTHOCTH

17

Jlaboparopnast pabota «Ornpezaenenue
IUIOTHOCTH TBEPAOTO TENA»

18

19

Pertennie 3agau mo reme "IITOTHOCTE
BemecTsa"
Cuia Kak XapakTepucTuka

B3auMoieiicTBus Tes. Cuiia ynpyrocrTy.
3akoH ['yka

20

JlabopaTtopHas paborta «3ydyeHue
3aBUCHUMOCTH pacTshKeHUs (AegopMariim)
MPY>KUHBI OT MIPUIIOKEHHOMN CHITBI»

21

SBnenue Tarorenns. Cuiia TIKECTH




CBs3b MEXKY CHUJION TSKECTH U MacCou

22 tena. Bec Tena. Pemenue 3aga4 1mo teme
"Cuina Tsoxectu"

” Cwuia TsDKeCTH Ha APYTHX IJIaHeTaX.
dusnyecKue XapakTepUCTUKH TUIAHET

24 N3mepenue cuit. JluHamomeTp

25 Bec Tema. HeBecomocTh

26 CrnosxeHue IByX CUJ, HallpaBJIEHHBIX 10
OJIHOM IpsiMOil. PaBHOAEHCTBYIOIIAs CHII

7 Pemenne 3amad mo tTeme
"PaBHoneiicTByromas cui"

73 TpeHue CKOJIbXKEHHSI K TPEHUE TTOKOSI.
Tpenue B mpUpoie U TEXHUKE
Jlaboparopuas padota «3yueHue

29 3aBUCHUMOCTH CHJIbI TPEHHSI CKOJBKESHHSI OT
CHJIBI IaBIICHUS U XapakTepa
CONPUKACAIOLINXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJCMCTBYIOIIEH CUIIBI
Pemenue 3agau mo remam: «Bec Tenan,

31 «['papuueckoe nzoOpaxkeHue cun,
«Cunbl», «PaBHOJIEHUCTBYIOIIAS] CHIT»
KonTponbHas pabota mo Temam:

1 «MexaHn4yeckoe IBUKEHHEY, «Macca,
IUIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3o0pakeHue cun, «CUIbDy

33 Hasnenue. CriocoObl yMEHbIICHUS U

YBCINMYCHUA NABJICHUA




JaBnenue raza. 3aBUCUMOCTD JaBJICHUS

34 raza ot o0bEma, TeMIepaTypbl

35 [lepenaya naBiaeHust TBEPABIMU TellaMH,
KUJIKOCTSIMU M razamu. 3akoH [lackaist

36 JlaBneHue B KUAKOCTH U ras3e, BbI3BAHHOE
JEACTBUEM CUJIBI TSKECTH

37 Pemenue 3amad no reme «J/laBienue B
JKUIKOCTH U raze. 3axoH Ilackama»

38 CooOmaromuecs cocyabl

39 I'unpaBnuueckuii npecc

40 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIN
Hacoc
Atmocdepa 3emmn. [Ipuanner

41 CYLIECTBOBAHMSI BO3YILIHON 000JI0UKH
3emiu. 3aBUCUMOCTh aTMOC(EPHOTO
JABJICHUS OT BBICOTHI HAJl ypOBHEM MOPSI

42 Bec Bo3ayxa. ATmMocdepHoe naBieHue

13 N3mepenue atMochepHOTo AaBJICHUS.
OmnsitT Toppuuennu

44 3aBUCHUMOCTH aTMOC(HEPHOTO TABJIICHHS OT
BBICOTHI HAJl ypOBHEM MOPS

45 Bbapomerp-anepoun. AtmochepHoe
JaBJICHUE Ha PA3JIMYHBIX BHICOTAX

46 Pemenue 3amau mo Teme "AtmochepHoe
nasieHue"
JlelicTBue ®UIKOCTH U Ta3a HA

47 MOTPY>KEHHOE B HUX TEJ0. ApXUMeE0Ba

culia




48

49

50

JlabopaTopHas pabora «OnpeneneHue
BBITAJIKUBAIOLLEH CHJIBI, IEHCTBYIOLIEH HA
TEJIO, MOTPYKEHHOE B KUIKOCTH)
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCMMOCTH Beca Tella B
BOZIE OT 00bEMA MOTPYKEHHOM B KUAKOCTD
JacTH TeIa»

IInaBanue Texn

51

52

53

JlaGopatopnas padota "KoHcTpynpoBanue
apeoMeTpa WM KOHCTPYUPOBAHHUE JIOAKH U
onpeeraeHue e€ rpy30mnoabLEMHOCTH"

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxonnaBanue», «/laBienue
TBEPJBIX TEJI, )KUJIKOCTEH U Ta30B»

Mexanuueckasi pabota

54

55

Momntaocts. EquHUIEI MOIITHOCTH

VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBaeMOM P NObEME O JiecTHULE"

56

IIpocteie Mexanu3mel. Peryar. PaBHOBecue
CWJI HA pplyare

57

58

59

Kontponbhas pabota mo teme «/laBnenue
TBEPJIBIX TN, )KUJIKOCTEH U Ta30B) /
Bcepoccuiickas mpoBepouHas pabota
PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
Teme «/laBneHue TBEPABIX TeN, XKUAKOCTEN
u ra3oB» / Beepoccuiickas mpoBepoyHas
paborta

Pbruaru B TexHuke, OBITY U IPUPO/IE.

0.5




JlaboparopHas padorta «/ccnenoBanue
YCJIOBHI paBHOBECHS pblyara

Pemrenue 3agad mo teMe «Y CIOBUSI

60 1
PaBHOBECHSI pblyara
KoaddutmenT monesnoro neicTBus
61 Mexanu3ma. Jlaboparopuas padota 1 0.5
«M3mepenue KIIJI HaKIOHHOM IIOCKOCTH
& Pemenue 3ama4d no teme "Pabora, |
mottHocTh, KIT/1"
63 Mexanunueckas sHeprus. Kunernueckas u |
MOTEHIMAIbHAsl SHEPT U
64 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUU 1
YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIEpUMEHTAIbHOE ONPEACIICHHUE
65 W3MEHEHUS KUHETUYECKON 1 1 1
MOTEHIIMAJIbHON SHEPTHH MTPU CKaThIBAHUU
Tesa 10 HAKJIOHHOM MI0CKOCTH"
66 KonTtponbHas pabora o teme «Pabora u |
MOIIHOCTb. DHEPIHsI»
67 PezepHblil ypok. Pabora ¢ TekcTamu mo |
Teme "MexaHnueckoe IBHKeHHe"
63 PesepBHblit ypok. Pabora ¢ TekcTamu 1o I
teme "Pabota. MoutHocts. DHeprus”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

KoauuecTBO 4acoB

Ne n/m Tema ypoka B KoHTpoibHbIe IlpakTu4eckue
cero padoThI padoThI

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-

1 KUHETUYECKON TEOPUU U UX OMBITHBIC 1
MOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1

3 Moaenu TBEPAOTO, KUAKOTO U |
ra3000pa3HOro COCTOSTHUM BEIECTBA
OObscHeHre CBOMCTB TBEPAOTO, )KHUIKOTO

4 Y Ta3000pa3HOro COCTOSIHUI BeIllecTBa Ha |
OCHOBE IOJIOKEHUIM MOJIEKYJISIPHO-
KMHETUYECKOUN Teopun

5 Kpucrannnueckue u amop¢Hbie Tena 1

6 CMaumnBaHue U KalWIISPHOCTD. |
IToBepXHOCTHOE HaTsIKEHUE

7 TeruoBoe paciiupeHue u cxxaTue 1

g Temnepatypa. CBsi3b TEMIIEPATYPHI CO |
CKOPOCTBIO TEIJIOBOTO JIBUKEHUS YACTHI]

9 Buytpennss sneprus. CriocoOsl |
U3MEHEHHUs BHYTPEHHEN SHEPTUH

10 Buns!l Tenonepenaun 1

11

VYpok-koudepennus "Ilpaktuueckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB
BEIIIECTB U MAaTEPUAJIOB B IIEJISIX
sHeprocoOepekeHus "




12

13

KomnnuectBo TeIuioTrl. Y aenbpHas
TEIIOEMKOCTD

ypaBHeHI/IC TEII0BOro OanaHca.
Temnoo0OMeH U TEIMI0BOE PaBHOBECHUE

14

Jlaboparopnas pabota "Hccrnenoanne
SIBJICHUS TEINIO0OMEHA TIPH CMEITMBAHUH
XOJIOIHOM U ropsiueid Boab!"

15

16

17

Pacuer koaudecTBa TEIIOTHI,
HE00XO0AMMOTO JJIsl HarpeBaHUs Tea U
BBIJICIISIEMOTO UM TIPH OXJIKICHUN

Jlaboparopnas pabota "Onpenenenue
yZIeJIbHOM TEMJI0EMKOCTH BeliecTa'
OHeprus TomMBa. Y iejabHasi TerjaoTa
CrOpaHus

18

19

20

[InaBnenue u oTBepIEeBaHUE
KPUCTANINYECKUX TeN. VY IeNbHas TenaoTa
IUIaBJICHUS

JlaGopatopHnas pabota "Onpexnenenue
yIEeJIbHOM TEIIOTHI MJIaBIeHHs Jbaa"

ITapooGpa3zoBaHue U KOHAECHCALMSL.
Hcnapenue

21

Kunenwne. YneapHas Temiora
nmapooOpa3oBaHus U KOHICHCAIIUH.
3aBUCUMOCTD TEMITEPATyPhl KUTICHHS OT
aTMoc(hepHOro JaBICHUS

22

Brnaxnocts Bo3ayxa. JlaboparopHas
pabora "OnpeneneHrne OTHOCUTEIBHON
BJIAYKHOCTH BO31yxa"




Pemenue 3amau Ha onpeencHue

23 BJIAYKHOCTH BO3/yXa
[TpuHIMIBI Pa0OTHI TETJIOBBIX JIBUTaTENECHt.

24 [TapoBas TypOuHa. JIBurareins
BHYTPEHHET0 CTOpaHUs

75 KII/ TermmoBoro nurarens. TemioBbie
JIBUTATEIIN U 3a1[UTa OKPYKAIOLLEH Cpe/Ibl

26 3aKOH COXpaHEHUS U MIPEBPALLICHUS
SHEPTUH B TEIIOBBIX MpoIleccax
[ToaroroBka Kk KOHTPOJILHOU paboTe MO

27 teme "TeroBble siBiieHUs. MI3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"
KonTponbnas padora no teme "Temnossie

28 sBiieHus. lI3MeHneHue arperaTHbIX
COCTOSIHMI BemiecTa"

79 Onextpuzarus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPSI0B

30 Ypok-uccnenoBanue "IaeKTpU3aLMS TEI
WHIYKIWEW U IPU CONTPUKOCHOBEHUU"

31 B3aunMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona
Dnektpruyeckoe mosie. HampsxkeHHOCTh

32 aneKTpudeckoro noss. [IpuHnmn
CYTIEPIIO3HITNH YJIEKTPUUECKHUX TTOJICH

3 HocuTenu snekrpuyueckux 3apsios.
DnemeHTapHbId 3apsia. CTpoeHrue atoMa

34 [IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH

COXPAHCHUS SJICKTPUICCKOI'O 3apdaa




Pemenue 3aga4 Ha IPUMEHEHUE CBOWCTB

35 JNEKTPUYECKUX 3apsI0B
DIJIEKTPUUYECKUI TOK, YCIOBUS €ro

36 cymuiectBoBaHus. IcToOuHMKH
ANEKTPUYECKOTO TOKa

37 JIerCcTBUA DIEKTPUYECKOTO TOKA
VYpoxk-uccienoanue "JleiictBue

38 ANEKTPUYECKOTO MOJIsI HA IPOBOAHUKY U 1
TUAJIEKTpUKN"

39 DNeKTpUYECKU TOK B MeTaJlIax,
KHUJKOCTAX U razax

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTu

41 Cuna toka. JlaGopaTopHas pabora 0.5
"N3mepeHue 1 peryiupoBaHHe CUJIbl TOKa" '
OnexTpuueckoe HanpsbkeHue. BonbTmerp.

42 JlaGopatopHnas pabota "H3mepenue u 0.5
peryJinpoBaHue HanpspKeHus "

43 CornpoTuBiIeHHE MPOBOAHKUKA. Y ACIBHOE
COIIPOTHBIICHUE BEILIECTBA
Jlaboparopnast pabota "3aBUCHUMOCTH

44 ANEKTPUYECKOTO CONIPOTUBIICHUS )
MIPOBOJHMKA OT €r0 JIJIMHBI, MIOIIAN
ITONIEPEYHOI0 CEYEHUs U MaTepuana"

45 3aBUCUMOCTb CHJIBI TOKA OT HaIIPSKEHHUS.
3akon OMa 1S ydacTKa 1enu

46 JlaGopatopHnas pabora "HccnenoBanue |

3aBUCUMOCTH CUJIbI TOKA, UAYLICTO UCPE3




47

PE3UCTOP, OT COMPOTHBIICHHSI PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

HOCJ’IGILOB&TGJ’IBHOC " mapaJljiCJIbHOC
COCAUHCHUA ITPOBOAHUKOB

48

JlaGopatopnas pabota "IIpoBepka npaBuia
CJIOKEHUS HAIIPSKEHUN IIPU
MOCTIeIOBATEILHOM COCIMHEHUU JABYX
pe3uctopon”

49

50

51

JlaGopatopnas padota "IIpoBepka npaBuia
AJI CUJIBbI TOKA IMPH MapaljICJIbHOM
COEIUHEHUH PE3UCTOPOB"

Pemenue 3amau Ha IMPUMCHCHHUC 3dKOHA
Owma AJIA Pa3JIMYHOIr0 COCANHCHUA
IIPOBOAHHUKOB

PaboTa 1 MOLTHOCTH IEKTPHUUECKOTO TOKA.
3axoH /xoynsa-JleHna

52

Jlaboparopnast pabora "Onpenenenue
PpabOThI ¥ MOIITHOCTH AJIEKTPUIECKOTO
ToKa"

53

54

55

DnexTpuuecKre Henu U NOTpeOUTenn
aNeKTpuyecKkoil sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

ITocTosTHHBIE MArHUTBI, HX
B3aHNMOJICHCTBHE

VYpok-uccnenosanue "M3ydenne noneit
MMOCTOSIHHBIX MarHuToB"

56

MarautHoe 1oiie. MarHuTHOE TI0J1€ 3eMITH
U €ro 3HadeHue I )KU3HU Ha 3eMile




57

58

59

60

[ToaroToBka Kk KOHTPOJIBHON paboTE 11O
TeMe "DIJIEKTPUUECKHE 3apsIbl.
3apspKeHHBIC Tella U UX B3aUMOJICHCTBHSL.
ITocTosiHHBIN 31eKTpUYECKUi TOK"

KonTponbnas pabora no teme
"DnexkTpuuecKue 3apsaabl. 3apsSIKCHHbBIC
TeJla U UX B3aumoaeucTBus. IlocTosiHHbIN
anekTpuueckuii Tok" / Beepocceuiickas
poBepouHas paboTa

PesepBHblit ypok. Pabora ¢ Tekctamu 1o
TeMe "TIOCTOSIHHBIN JIEKTPUISCKUN TOK" /
Bcepoccuiickas npoepodHas pabota
OnbIT OpcTena. MarautHoe mose

QJICKTPHUUYCCKOI'O TOKa MarnuTHoe mosne
KaTyliKu ¢ TOKOM

61

HpI/IMeHeHI/Ie OJICKTPOMArdHuTOB B TCXHHUKE.

JlabopaTtopHas pabora "MUzyuenue
JEHCTBHUS MATHUTHOTO TOJIS HA TIPOBOIHUK
¢ TOKOM"

0.5

62

DNeKTpOoABUTaTEIb IOCTOSIHHOTO TOKA
Hcnonbp3oBanue snekTpoaBUrareneii B
TEXHUYECKUX YCTPOUCTBAaX U Ha
Tpancnopte. JlaboparopHas pabota
"KoHcTpyupoBanue 1 u3ydeHue padoTsl
NEKTpoABUraTeNs "

63

Omnbitel @apanest. 3akoH
NEKTpPOMarHuTHOW nHAyKIMH. [IpaBuio
Jlenna

64

Onektporereparop. CrocoObl MOTydeHUs




ANIEKTPUYECKON SHEPIUH. DIEKTPOCTAHIIUN
Ha BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTHH

[ToaroroBka k KOHTPOJILHOU paboTe MO

65 Teme "DJIEeKTPUIECKUE U MarHUTHbIE 1
SIBJICHUS "
66 KonrponsHas pabora o reme |
"DJIeKTPUUECKUE U MAaTHUTHBIC SIBJIICHUS"
67 PesepBHblii ypok. Pabora ¢ Tekcramu 1o |
teme "TeroBbie siBICHUS"
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o |
Teme "MaruuTHeie siBiIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5




9 KUIIACC

KoauuecTBO 4acoB

Ne n/m Tema ypoka B KonTposabHbie IIpakTnyeckue
cero padoThI padoThI
| Mexanudeckoe n1BuxeHue. MarepuanbHas |
TOUYKa
) Cucrema orcuyera. OTHOCUTENBHOCTh |
MEXaHUYECKOTO JBUKEHUS
3 PaBHOMEpHOE NpAMOIMHEHOE ABUKEHUE 1
HepaBHoMepHOE NpAMOIMHENHOE
4 nBwxeHue. CpeaHsis U MTHOBEHHast 1
CKOPOCTh
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE |
JIBOKEHUE. Y CKOpEHUE
CKopocTh MPSAMOIMHENHOTO
6 pPaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOPOCTH
JlaGopatopHas pabota "OnpezneneHue
7 YCKOPEHHUS TeNa MPU PaBHOYCKOPEHHOM 1 1
JBUKEHUHU 110 HAKJIOHHOW IJIOCKOCTH"
8 CBoOogHoe mmagenne teia. OnslTel [ annnes 1
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
9 [Tepuon u wactora obpamenus. Jluneinas 1
U YIJIOBasi CKOPOCTH
10 LlenTpocTpeMHuTENbHOE YCKOPEHHE 1
11 IIepserit 3akoH HeroToHa. BexTop cuitbl 1
12 Bropoii 3akon HeroTona. 1




PaBHopelicTByIOIIAsA cHila

Tpertuit 3akon Hetotona. Cynepno3unus

13
cui

14 Pemienue 3a1au Ha mpuMEHEHHE 3aKOHOB
Hsrotona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3amgau no reme «Cuia
YIPYTOCTHY

17 JlaboparopHas pabota «Onpenenenue
YKECTKOCTHU TIPYKUHBI

18 Cuiia TpeHust

19 Pemenue 3anau no teme «Cuia TpeHus»

20 JlaboparopHas pabota "Onpenenenue
Kod(duIMeHTa TPEHUS CKOTbKECHUS "

71 Pemenne 3amau no teme "3aKOHBI
Herorona. Cuna ynpyroctu. Cuna tperus"
Cuia TSKeCTH Y 3aKOH BCEMUPHOTO

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO
najeHus
VYpok-koHdpeperuus "/IBmxenue ten

23 BOKPYT IPaBUTALMOHHOTO IIEHTPa
(Conneunas cucrema). ['amaktuku"

24 Pemenue 3amau nmo teme "Cuia TSDKECTU U
3aKOH BCEMUPHOTO TATOTEHUS"

)5 IlepBasg kocMHUeCKask CKOPOCTb.
HesecomocTs 1 neperpysku

26 PaBHOBeCHE MarepuanbHON TOYKH.

AbcomoTHO TBEpIOE Teno. PaBHOBecHe




TBEPZIOTO TeJIa € 3aKPEIIEHHON OChIO
BpauieHus. MomeHT cuiibl. LleHTp TskecTu
PaBHOBecue MaTepuaabHOW TOUKH.
AoOconroTHO TBEPIOE Teno. PaBHOBecHe

27 TBEPZIOTO TeJIa € 3aKPEIIEHHON OChIO
BpaieHusi. MoMeHT cuiibl. LleHTp TsbkecTn
73 Pemenue 3anay no teme "MOMEHT CUIIBIL.
Lentp TspKecTH"
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
29 TeMe "MexaHn4ecKoe JIBIKECHHE.
B3aumopeiictue Ten"
KonTponbhas pabota no teme
30 "MexaHn4yecKoe JBUKEHHUE.
B3aumopeiictue Ten"
Nmnynec Tena. Ummynse cuiiel. 3aKoH
31 COXpaHEHHUs UMITyJIbCca. YIIPYroe U
HEYIPYroe B3auMOJACHCTBUE
1 Pemenne 3amaa o teme "3akoH
COXpaHEHHUs UMITyJbca'
13 VYpok-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexannueckas paboTa U MOIIIHOCTb
35 PaboTta cuiibl TSKECTH, CHIIBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaboparopHas pabota «Onpenenenue
36 pabOTHI CHITBI TPEHHS TIPU PABHOMEPHOM

JABMXKCHHUU TEJIa IO FOpI/ISOHTaJ'II)HOI\/’I
IMOBEPXHOCTU»




Cas3b sHepruu u padoTsl. [loTeHnnanbHas

37
SHEPrus

18 Kunernueckas sueprus. Teopema o
KUHETHYECKOW SHEPTUU

39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE

40 JlaGopatopHas pabota «/3yueHue 3akoHa
COXpPaHEHMsI SHEPIUU»

41 KonebarenpHoe TBUKEHUE U €TI0
XapaKTEePUCTUKU

42 3aryxaromue Kosuebanus. BeiHyx1eHHBIE
Kosiebanus. Pesonanc

43 Marematuueckuil 1 NpyKUHHBIN MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTb

44 nepuo/ia KojaeOaHuii OT KECTKOCTH
IPYKUHBI U MAaCChI TPy3a»

45 [IpeBpaienue 3Heprun Npu MEXaHMUECKUX
KoJ1e0aHUsX
JlaGopatopHas pabota «Onpeznenenue

46 4acTOThI U NIepuoJia KojaeOaHuit
HPYKUHHOTO MasiTHUKa»
JlabopaTtopHas pabota «IIpoBepka

47 HE3aBUCHMOCTH Tepro/ia KojebaHuii rpysa,
MIOJIBELLIEHHOTO K HUTH, OT MaccChl Ipy3a»
Mexanunueckue BosHbI. CBolicTBa

48 MeXaHW4eCKUX BOJIH. [IpononbHbIe 1
MOTIEPEYHbIE BOJIHBI

49 VYpok-koHpepenius "MexaHuueckue

BOJIHBI B TBEpIOM Tene. CelicMuyeckue




BOJIHBI"

3Byk. PacnipocTpanenue u orpaxxeHue

50
3BYyKa

51 Ypok-uccnenosanue "Hadmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

57 ['poMKOCTb 3BYyKa U BbICOTA TOHA.
AKyCTHYECKUI PEe30HAHC

53 Ypoxk-kordpeperuus "YapTpa3ByK u
uH(pa3ByK B IpUPOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O

54 TeMe "3aKoHbl COXpaHeHus. Mexannyeckue
KoJie0aHUs U BOJHBI"
KonTponbhas pabota no teme "3aKOHBI

55 coxpaHeHus. MexaHudeckue KoyiebaHus u
BOJIHBI"

56 OJEeKTPOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJTHBI

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-konpepentus "[lkana

53 3JIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM
cBa3n"
VYpok-uccnenosanue "M3yueHnue cBONCTB

59 AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MOOWIBHOTO TenedoHa"

60 Pemenue 3a1ay Ha onpeeneHyne 4acToTsl U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

61 DeKTpoMarHuTHas IPUpoa CBETA.




62

CxopocTth cBeTa. BoiHOBBIE CBOMCTBA
cBeTa
Ucrounuku ceeta. [Ipsmonuneiitnoe

pacnpoctpaHeHue cBera. 3arMenust ConHia
u JlyHsl

63

3aKOH OTpaXKCHUs CBETa. 3epKaia.
Pewienue 3a1a4 Ha MpUMEHEHUE 3aKOHA
OTpa)XKEHUS CBETa

64

65

66

67

[Tpenomiienne cBeta. 3aKOH MPETOMIICHUS
cBera

ITonHoe BHYTPCHHCEC OTPAXKCHUC CBCTA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO
OTPAXKCHUSA B OIITUYCCKUX CBETOBOJAAX

JlaGopatopHas pabota "HccnenoBanue
3aBUCUMOCTH YIJIa IPEJOMIIEHUSI CBETOBOIO
Jdyd4a OT yIJia MaJIeHus Ha TpaHuIle "BO3TyX-

nn

CTCKJIO

VYpoxk-koupepennus "Hcnonbp3oBanue
MOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHASI CBSI3b"

68
69

JImazel. OnTHYeCcKast CHIIa JIMH3EI

[Toctpoenue n3obpaskeHu B TMH3aX

70

JlabopaTtopHast pabota "Onpenenenne
(OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI cOOMparoLIel TMH3bI"

71

72

VYpok-koHpepennus "OnTuueckue
JMH30BbIE TPUOOPHI"

I'ma3 kak onTU4yeckas cucTemMa. 3pCHI/IC




Ypok-koupepenmus "JlepexTo 3peHusI.

73 Kax coxpanuts 3penue"
PaznoxeHnue 6e10ro cBera B CIIEKTP.

74 OmnebiTel HetoToHa. CroxxeHue
CIEKTpaJIbHBIX 1IBETOB. [lucnepcus ceeta
JlaboparopHas pabota "OnbITHI 110

75 Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H
BOCIIPHATHIO [[BETA IPEIMETOB MPU UX
HaOJII0IeHUH uepe3 LBETOBbIe (hUIbTPHI"
Ypoxk-npaktukyMm "BoiHOBBIE CBOMCTBA

76 CBeTa: IUcCIepcHsi, UHTeppepeHus U
mudpakous'

77 OmnbiTel Pesepdopaa u muranerapHas
MoJieIb aToMa

78 IToctynatel bopa. Monens aroma bopa

79 Hcnyckanue 1 MorjomeHue cBeTa aTOMOM.
KBanTsI. JInHEHUYaTBIE CIIEKTPHI

20 VYpok-npaktukym™m "HaGuroieHne cnekTpoB
UCIyCKaHUs"

81 PannoakTUBHOCTB U €€ BUJIBI

20 Crtpoenue atomHoro siipa. Hykinonnast
MOJIeh

83 PaguoaxtuBHbIe peBparieHus. M3oTomnsl

24 Pemenue 3aga4d mo teMe: "PaguoakTHBHEBIE
IpeBpalieHus"”

85 [lepnon nonypacnana

26 VYpok-koHpepenius "PagunoakTiuBHbIE

H3JIYyUYCHUS B IIpUPOAC, MCIUITUHC,




87

TeXHUKe"

S nepuble peakuuu. 3aKOHbI COXPAHEHUS
3aps0BOrO U MacCOBOTO UHCE

88

89

90

DHeprusi CBsSI3u aTOMHBIX sifiep. CBs3b
MaccChl U SHEPrUu

Pemenue 3amaud no treme "AnepHnie
peakuun"

Peakuuu cunTte3a u nenenus saep.
Nctounuku sueprun CosiHIa U 3BE3]1

91

92

93

94

Ypok-koHpepenmus " nepHast SHepreTUKa.
JleficTBHs pauOAKTUBHBIX U3JIy4YEHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOMU paboTe Mo
TeMe "DIEeKTPOMarHuTHOE I0JIE.
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE
SIBJICHUS"

Konrponbnas pabora no reme
"DNEeKTpPOMarHuTHOE MOJIE.
DNeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
SIBJICHUS"

[ToBTOpenue, o6o6menue. Jlaboparopusie
paboTsl 1o kypey "B3aumoneiictsue Ten"

95

[ToBTOpenue, o6o0meHNe. Permenune
paC‘ICTHLIX 1 KQUYCCTBCHHBIX 3a/1a4 110 TEMC
"TenoBsie mporecch”

96

[ToBTOpenue, o6o0meHNe. Permenune
pacUeTHBIX ¥ KAYeCTBEHHBIX 33J1a4 110 TeMe
"KIIJI TermoBeIX aBUTaTENeH"




IToBTOpenue, 0600IIeHNE. Permenue

97 pacUETHBIX U KQUECTBEHHBIX 3a/a4 I10 TEME 1
"KII/] anextpoycTtaHoBOK"
08 [ToBTOpenue, 0600meHne. JlabopaTopHbIe | |
paboThl o Kypcy "CBeToBbIC SIBICHUS"
[ToBTopenue, 0600mmenue. Padora ¢
99 TEKCTaMU 110 TeMe "3aKOHbI COXPAHEHUS B 1
MexaHuke"
100 [ToBTOpenue, o606menue. Pabora ¢ |
tekctamu 1o Teme "Konebanus u BOTHBI"
101 [ToBTOpenue, 0600meHne. Pabora ¢ |
TekcTamu 1o Teme "CBeToBbIC SIBIICHUS "
[ToBTropenue, 0606menune. Padora ¢
102 TekcTamu 1o Teme "KBaHTOBast U siiepHas 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

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

pacrio3HaBaTh TPOSIBIICHHE WM3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBJICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) (PUINUECKUX SIBICHUN

1.4

ONKCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SIBICHUS,
UCHONB3YSl (U3MYECKHE BEIUYMHBI, NPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHMS U €UHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBS3bIBAIOIME JIAaHHYIO  (U3MUYECKYI0 BEJIMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBICHHUS U TIPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa H 3allMCBhIBaTh €r0 MaTeMaTU4YeCKoe

BBIPAXKCHUC

1.6

OO0BSACHATh (PU3UYECKUE SIBICHUS, TIPOIECCHl U CBOWCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMl MPAaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATL MNPUIMHHO-CICACTBCHHBIC CBA3U, CTPOUTH
o0bsicHeHME W3 | — 2 JOrMYeckWx IaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SIBICHHUH, (PU3NUECKUX 3aKOHA MU

3aKOHOMECPHOCTH

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyIbl, cBs3bIBaIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCJIOBHMS 3aJaud  3alUChIBaTh KPATKOE YyCIOBUE, IOJICTABIIATH
buznyueckue BeIWYNHBI B (OPMYJIIbI M IPOBOJUTH PAcu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIC JIJIsl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHUU HCCIEJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyYEHHBIH pe3ysbTaT, HAXOAWUTh OLIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl O HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
GU3HYECKUX  CBOWCTB  Tel:  (OpMyIHpOBaTh  MPOBEPSEMBIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (JOPMYIUPOBATH BHIBOIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHHUs C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPYrOM C HCIOJNb30BAHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO MCCIIEIOBaHUS, COOMpPAThH
YCTaHOBKY M BBIIOJIHATh U3MEPEHHUS], CIENYs NPEIIOKEHHOMY IUIaHY,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€TaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPEJI0KEHHOW MHCTPYKIUU: MPU BBINOJIHEHUH U3MEpPEHHU coOuparth
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pYyI0OBaHUEM

1.14

VKa3plBaTh MPHUHIMIBI  JCHCTBUS TPHUOOPOB W TEXHHUYECKUX
YCTPOMCTB, XapaKTepHU30BaTh MPUHLMIBl JCUCTBUS H3YYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OIHCAaHUS,
UCIONBb3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX  SBJICHUN U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOIB30BaHUS (PU3UYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMy U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHCHHSI 3/I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHMYECKOT'O IIOBEACHUS B OK]Z)Y)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(poOpManuu B cetu MHTepHET B
COOTBETCTBUU C 3aJlaHHBIM TTOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIICTISITE  MHPOPMAIUIO, KOTOPAsi SIBIISCTCS MPOTHBOPEYMBOU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamM# KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUT

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYTryro

1.18

1.19

co3/7aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHGPOpPMAIMH (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTKue COOOIICHHUS O
pe3ynbpTaTax MPOEKTOB WM YYEOHBIX WCCIEIOBAHUN, TpPU ITOM
IPaMOTHO UCHOJIb30BaTh W3Y4YEHHBI NOHATHUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOXKIAThH BHICTYIIJIEHUE NTPE3eHTaluel

IIPpU BBIITOJTHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3aJladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa HCﬁCTBHﬁ, aICKBATHO OILCHHMBATH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  I'PYIINIBI, BBICTPAHWBATH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111eTr0 00pa30BaHUs

1.1

HUCII0JIBb30BaTh IIOHATHUA

1.2

pa3jindathb SBJICHUA IO OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB W Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

1.3

1.4

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MUYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7auy B y4EOHYIO, BBIACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (U3MUYECKUE SIBJICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKHI  CMBICT  HCHOJB3YEeMBIX  BEJIUYHMH,
0003HaueHMsI M €AUHULIBI (PU3UUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

1.7

1.8

O00BACHATH (hPHU3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyalUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIbI | — 2 H3y4EeHHBIX CBOWCTBA

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemate pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBatOIIME (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHAIN3a
YCJIOBUS 314X 3alIMChIBATh KPATKOE YCIIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI peleHHs 3a/lauyd, BbIOMPaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
MOJydeHHOE 3HaueHue (U3UYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYXHO PEIIUTh MPHU OMOIIU
(U3nUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TIPEIIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOpPSAIKA

MMPOBCACHUA UCCIICAO0OBaHNA, ACIaTh BBIBOIABI

1.9

MNpOBOAWUTL OIIBITHI 110 HaGHIOI[eHI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUU WJIHA
(GU3MYEeCKUX  CBOWCTB  Tel:  (QOpMyIHpOBaTH  IPOBEPSEMBIC

OpPEANONOKEeHUsl, coOuparb  yCTAaHOBKY M3  NPEAJIOKEHHOTO




000pyI0BaHus, ONUCHIBAThH XO/1 ONbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C HCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

IPOBOJIUTh  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEJIMYMHBI OT JApPYrol € HCIOJIb30BAHUEM IMPSMBIX H3MEPEHUIA:
IUIAaHUPOBaTh MCCJIEIOBAHUE, COOMpaTh YCTAHOBKY U BBINOJIHATH
U3MEpeHusi, cienyd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJE TaOIMIl U TpaduKOB,

ACJIaTh BBIBOALI 110 PE3yJibTaTaM MCCICAOBAHHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTB IKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

1a060paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIUMBI JIEHCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONMUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBIEHHMH U HEOOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOI\/'ICTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKAM, COCTaBIIATH CXEMBI
DIIEKTPUUYECKUX IeTMeld C TOCIeAOBAaTeIbHBIM U TapauIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAaKTUYECKOT0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HH 1711 oOecriedeHHs 0€30MacHOCTH TMpU  OOpalieHuu ¢
npubopamMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 310pPOBbs U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYILECTBIISATh MMOMCK UHPOPMALUU (PU3UUECKOTO COAEPIKAHUSI B CETH
HMHTepHeT, Ha OCHOBE WMEIOIIUXCS 3HAHUW U IIYTEM CpPaBHEHUs
JIOTIOJIHUTEIbHBIX HCTOYHUKOB BBIAEIATH HHPOPMALUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIOJIb30BAaTh MPH  BBIMOJIHEHUHM Y4YE€OHBIX 3a/laHuil  Hay4yHO-




1.19

MOMYJSIPHYIO JIUTEPATYpy (DU3MUECKOro COAEpIKaHUs, CIIPaBOYHBIE
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpUEMAMH
KOHCIIEKTUPOBAHHUS TEKCTa, nMpeoOpa3oBaHusi HHGOPMAIUU U3 OJIHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas wHGOPMAIMIO M3 HECKOJIBKMX HCTOYHUKOB (HU3HMYECKOTO
COJICp)KaHUsI, B TOM 4YHUCIEC NYOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HUCCJIEIOBATEIbCKOW JCATEIBHOCTH, IIPH 3TOM
IPaMOTHO HCIOJIB30BaTh W3Y4YEHHBIM NOHATHUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHI/IeI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M MCCIENOBAHUN (U3NYECKUX
IIPOLIECCOB PACHPENeNiaTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBIIOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSBISIL  T'OTOBHOCTh

pazpemniaTb KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCITOJIB30BaTh N3YYEHHBIE IOHATHS

pas3iuyaTh SBJICHUSA II0 ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE
pacro3HaBaTh NPOSBIEHHE W3YYEHHBIX (U3MYECKUX SBJIEHUH B
OKpY’KaloIleM MHpe, B TOM 4HuciIe (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B y4EOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

1.4

OMKCHIBATh H3YYCHHBIC CBOWCTBA Ten U (DU3UYECKHE SBICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWU TPABUIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICT  HCIOJB3yeMBIX  BEJIHMYUH,
0003HaYCHHS U €AMHUIIBI (PU3UYECKUX BEITMYNH, HAXOAUTh (DOPMYJIBI,

CBS3BIBAIOIME JIaHHYIO (PHU3MUECKYI0 BEIMYMHY C JIPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTHh  TIpadUuKud  H3yYEHHBIX  3aBUCHUMOCTEU

(GUBHYECKUX BEIIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBICHUS W TPOIIECCHI,
UCIONIBb3YSl M3yYEHHbIE 3aKOHBI, MpPU HTOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPpA)KCHUEC

1.6

OO0BSCHATH (PU3UYECKHE MTPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISATh IPUUUHHO-CIICICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYEeCKHX WIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBa

Q)HSH‘ICCKI/IX ﬂBHeHHfI, (1)I/ISI/I‘IeCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbele 3aJauyu (omuparoniyecss Ha cucremy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHC
dbusznyueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEJOCTAIOIINE MM
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelIeHusl, MPOBOJIUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (bPISH"ICCKOfI BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpU HOMOIIU
(bu3MYECKUX METOJIOB, MCIIOJb3Ys ONMCAHUE HCCIIEA0BAHUS, BBLACIAThH
IIPOBEPSEMOE TNPEAIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
IIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJMTH OIBITHl 10 HAOJIOJCHUIO (U3NYSCKUX SBICHHA WIN
(bU3UYECKUX CBOWCTB TEN: CAMOCTOSITEIHHO COOMPATh YCTAHOBKY W3
M30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYITUPOBATH BBIBOIBI

1.10

IPOBOJUTH MPH HEOOXOJUMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
ompenensis CcpeaHee 3HAYCHHE HW3MEpsIeMOM BeTWYHHBI ((POKyCHOE
paccTosiHUe coOuparomieil JH3bI), 000CHOBBIBATH BBHIOOP crocola

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

1.11

MPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTAaHOBKY, (PUKCHUpPOBATH pe3yNbTaThl

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/ISI/I‘IGCKI/IX BCJIMYMH B BHUJIC Ta6JII/II_II/I




rpaduKoB, IeaTh BHIBOJIBI 110 Pe3yIbTaTaM UCCIIETOBAHMS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATh H3MEPEHUs, CJIeAys NPEIIOKEHHOW WHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

Pe3yNbTaThl ¢ YYETOM 3aJIaHHOM MOTPEIIHOCTH U3MEPEHUN

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pyI0OBaHUEM

pa3ianyaTh OCHOBHBIE NPU3HAKM W3YYEHHBIX (PU3UYECKUX MOJENEH:
MaTepHaibHas TO4YKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAas JIMH34, IJIAHETapHas MOJENb aToMa, HYKJIOHHas

MOJCJIb aTOMHOI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HUX ONUCAHUA, HCHOJIb3Yd
3HaHHUS O CBOWCTBaX (DM3MUSCKUX SBJICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IPH PELICHUH Y4eOHO-NIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300paKEHUHN B MJIOCKOM

3epKaie 1 coOuparomieit JIMH3e

1.17

OPUBOAUTH TNpHUMEPHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHON
KHU3HU Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpallleHuH ¢
npruOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHHUsI 3/I0POBbS U

CO6J'IIOI[€HI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B Oprxcanmeﬁ cpeac

1.18

OCYIIECTBIISATH MOUCK HHPOPMAIHN (PU3HUUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIbHO (QOpMYIHpys TOUCKOBBIM  3aIpoc,
HAaXOOUTh NYTHU  ONpPENECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMi HAa OCHOBE WMEIOIIMXCS 3HAHWA W JTOTIOJHUTEIHHBIX

HUCTOYHHUKOB

1.19

UCIIONIb30BAaTh TMPH  BBIMOJTHEHWHM YYE€OHBIX 3a/laHUil  HAy4dyHO-
NOMYJSIPHYIO JIUTEPATypy (DU3MYECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepualibl, pecypcbl cetu  MHTepHer; BiaaeTh  OpUEMaMH

KOHCIIEKTUPOBaHHUS TEKCTa, NMpeoOpa3zoBaHusi HHGOPMAIIUU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBbIE IMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJepXkKaHus, MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JEATENBHOCTH, NPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYEHHBIN MOHATUHHBIN annapar u3y4aeMoro paszieia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAMEed ¢ y4&TOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUI (PU3NUECKUX
IIPOLIECCOB PACHPENeNiITh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Jla4aMM, CJIEAUTh 3@ BBIIOJIHEHUEM ILIAHA
JNEUCTBUA M KOPPEKTUPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JCATENBbHOCTb TPYMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIE  TOTOBHOCTh

pa3pemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

JJ1eMEeHTa
®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

1.1

@duzuka — Hayka O TMpHUpoAE. SIBICHHUS MPUPOJIBL.
dusnueckre SBICHUA: MEXAHHYECKHE, TEIUIOBHIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBBIC

1.2

@duznyeckne BenW4yuHBL. V3Mepenue  (uzMUECKUX
BenuuuH.  Dusmueckue  npubopsl.  [lorpemHocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTGCTBCHHOHay‘IHbIﬁ MCTOJ IIO3HAHHA: Ha6J'IIOI[eHI/IC,
MMOCTAaHOBKA HAYYHOI'O BOITPOCA, BBIABHMIKCHUC T'HIIOTE3,
9KCIICPUMCHT 11O IPOBCPKE TUIIOTE3, 00BsICHEHHUE

HaAOJIFOaeMOT0 SIBJICHUS
Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen

[TpakTyeckue paboOTHI:

N3mepenne paccTOSTHU.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenue pasMepoB MajbIX TEJ.

W3mepenue TeMrepaTypsl MpH MOMOIIM >KUAKOCTHOTO

TEPMOMETPA U JATYMKA TEMITEPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHUUN BELIECTBA

Crpoenue BemecTa: aTOMbl U MOJIEKYJIBI, UX PAa3MEPBHI.

2.1 OnbITel,  J0Ka3bIBAIOIIME  JAUCKPETHOE  CTPOCHHUE
BEIIIECTBA
JBmwxenue yactur BemecTtBa. CBs3b  CKOPOCTH

2.2 JBWKEHHS YacTULl C TeMIeparypol. bpoyHoOBckoe
nBwkeHue, muddysus

53 B3anmoneiicTBre YacTHI] BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




24

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE TIa30B,
KUAKOcTed U TBEPABIX  (KPUCTAUIMYECKUX)  TEIl.
B3anmocBA3p MeXAy CBOWCTBAaMHU BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5

Ocob0eHHOCTH arperaTHbIX COCTOSTHUH BOJBI

2.6

[TpakTuueckue paboThI:

Ouenka JauameTpa aromMa METOJOM  psiioB  (C
ucronb30BaHueM pororpadmii).

OMBITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACITUPEHUS T'a30B.
OnbITHI o 00HapYKEHUIO NeicTBUS cuI

MOJIEKYJISIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE JIBM)KEHUE
###Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBWKEHUU. Pacdy€r myTm U BpeMeHU
JIBIDKCHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneicTBue
33 TEJ Kak MpPUYMHA U3MEHEHUs CKOPOCTHU JBUKEHUS TEl.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Partt# InotHocTs BemecTBa. CBSI3b INIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BeIleCcTBa
3.5 Cuna kak XxapakTepUCTHKa B3aUMOIEHCTBHUS TEI
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cumibl ¢
' MOMOIUIbIO AMHAMOMETpPA
37 #H##Par###IBnenue TaroreHuss u cuna TspkectH. Cunna
' TSKECTH Ha JpYrux miaHerax. Bec Ttena. HeBecomocTth
13 Cuna tpenusi. TpeHHE CKONBXKEHUS U TPEHUE TOKOA.
' Tpenue B npupoje U TEXHUKE
19 H##H#Par###Cnoxenne Ccuil, HaMpaBiICHHBIX 10 OJHOU
' npsMoid. PaBHoieiCTBYIO1IAs CHIT
310 [TpakTrueckue pabOTHI:

OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JABM)KEHHUS




(wrapuka B OKMJKOCTH, MOJEIU  3JIEKTPUYECKOTO
aBTroMoOmWiIss u Tak jganee). OmnpeneneHue cpemHen
CKOPOCTH CKOJIB)XEHUS Opycka WM IIapuka 110
HaKJIOHHOM  IuIocKoCcTH. OnpeneneHue  IJIOTHOCTH
TBEPJIOTO Tena. OnblITHI, J€MOHCTPHUPYIOILUE
3aBHCHUMOCTB pacTshKeHUs (AedopManuu) MpyXHHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBUCHUMOCTb CUJIbI TPEHUS CKOJIBKEHHUS OT Beca Teja U

XapaKTepa COIMpHUKaCarOmunXCAa HOBerHOCTeﬁ

®dusnueckue SBICHUS B IIprUpoAc: IMPUMEPLI ABHIKCHUSA C

3.11 Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXWBOU IPUPOJE,
JICHCTBHE CUJIBI TPEHHS B IIPUPOJIC U TEXHUKE
3.12 TexHu4eckue ycTpoicTBa: JMHaAMOMETP, MOJIINITHUKH

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenne TBEpHoro tena. CrocoObl yMEHBIIEHUS U

+ YBEJIMYEHUS JaBICHUS
42 JaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TeMITepaTyphl
43 [lepenava naByieHust TBEPABIMH TEIAMH, KUAKOCTIMU U
' razamu. 3akoH [lackans. [lHeBMaTH4YeCKre MalIMHbI
3aBUCHUMOCTh  JABJICHUS OJKUJKOCTH OT  TIIyOWHBI.
4.4 IMuapocratudeckuit mapagokxc. CooOmaronmecs cocyabl.
['mppaBnuyeckre MEXaHU3MBI
AtMmocdepa 3emnu u atmocheproe naBienue. [IpudanHb
45 CyIIECTBOBaHUS BO3AYHIHON 000m0uku 3emu. OTbIT
' Toppuuemnnu. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT
BBICOTHI HaJ] yDPOBHEM MOPSI
16 W3mepenune arMmocdepHoro npaeneHus. llpuGopsr s
' U3MepeHHs aTMOC(HEPHOro AaBIICHUS
[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HHX
4.7 Teno. BeiTankuBawomas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxonnaBanue
4.9 [TpakTiueckue paboThI:




4.10

4.11

HccrnenoBanne 3aBHCHMOCTH Beca Tella B BOJE OT
00béMa TOTrpYyKEHHOH B IKMIKOCTb YacTH Tela.
OnpeneneHre BhITAIKMBAIOLIECH CUJIbI, TEHCTBYIOIICH Ha
TE€no,  MOrpyxEHHOEe B  JKUIKOCTb.  [IpoBepka
HE3aBHCUMOCTU BBITAJKUBAIOIIEH CHUIIbI, JACHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OMBITH,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOIICH
CHJIBI, ACUCTBYIOLIEH Ha TEJIO B KHUIKOCTH, OT 00BEMaA
MOTPY>KEHHOW B JKUJKOCTb YAaCTHU TeJIa U OT IJIOTHOCTHU
JKUIKOCTH. KonctpynpoBanue apeoMerpa HIIH
KOHCTPYMpPOBAaHHWE  JIOJAKM M  OlpeaelieHne  eé

TPYy30IO0IbEMHOCTH

du3nyeckue SABJICHUS B npupoac: BJIMSHUC
aTMOC(I)epHOFO JaBJICHHA Ha JKUBOM OpraHu3M, IJIaBaHUC

pBIO

TexHudeckue yCTPONCTBA: COOOIIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, T'MIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, SOHEPT' U

5.1 Mexanudeckas pabora
5.2 MexaHn4deckast MOIIIHOCTD
s3 [IpocTeie MEXaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAS
' MI0CKOCTh. [IpaBuio paBHOBecHs phlyara
54 [TpumeHeHue paBuia PaBHOBECHS pbldara K OJI0OKy
«3omotoe  mpaBwio»  MexaHWKH.  Koaddumment
5.5 ITOJIE3HOTO NEeNCTBUSA MEXaHU3MOB. IIpoctsre
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenuanpHast YHEPTUM TEJa, TOTHATOTO HAJ 3eMIIEN
5.7 Kunernyeckas sHeprus
53 [Tonnas MexaHnudeckass SHEprusi. 3aKOH H3MEHEHUSA U
' COXpaHECHHSI MEXaHUYECKOW YHEPTHH
- [TpakTuyeckue pabOTHI:

###Par###Onpeneneane pabOTBHl CHIBI TPEHUS TIPH




8 KVIACC

Kox
pa3nena

pPaBHOMEPHOM JBI)KEHHUU Tejla 10 TOPU30HTAIBHOM
noBepxHoctu. MccnenoBaHue yciaoBHM paBHOBeCHUs
peruara. HMsamepenue KIIJI HakgIOHHON TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON IHEPTUU

duznyeckue SIBICHUS B npupoac: pbHaru B TCIC

5.10
YeJI0BeKa
TexHuueckne YCTpOMCTBA: pblYar, TMOJBWXHBIA U
5.11 HETOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 31eMeHThI COACPKAHUS
3JIeMEeHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKOM
61 TEOpUU CTPOEHMs BemiecTBa. Macca u  pa3mepbl
' MoJIeKyl.  OIBITBI, TNOATBEP)KIAIOLIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, SKUAKOIO U razoo0pa3zHOro
6.2 cocTossHUM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpUHn
6.4 CmauuBaHue U KallWUISIPHbBIE SIBJICHUS
6.5 TemoBoe paclIupeHue U cxaTue
6.6 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Baytpennss sneprus. CnocoObl ”3BMEHEHHS! BHYTPEHHEH
. SHEPTUU: TeIionepeaada U COBEpIIEHUE pabOThI
63 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKLIUS,
. W3JIy4eHUe




KoanuectBO  TEIIOTHL VYnenbHas  TEIIOEMKOCTH

6.9
BELIECTBA
TemsiooOMEH M TEMIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOro OanaHca
611 [InaBneHne U OTBEpAEBAHUE KPUCTAININYECKUX BEILIECTB.
. VY nenbHas TemoTa IIaBIeHUsS
[TapooOpazoBanne ¥  KoHaeHcanus. Vcmapenue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3oBaHUS.
. 3aBUCUMOCTb TEMIIepaTypbl KMIIEHUS OT aTMOC(EpPHOro
JIaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 OHeprus TomuBa. Y ieibHasl TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenedt  KITJ]
6.15 TEIUIOBOTO ABUrarenis. TensoBble ABUraTelnd U 3allura
OKpY>KaroIleu cpeibl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS YJHEPTUH B TEIIJIOBBIX
6.16
npoleccax
[IpakTuyeckue paboTHI:
#H##Par#H#OnbITEl 10 OOHAPY)KEHUIO JEMCTBUSI CHII
MOJIEKYJISIPHOTO MPUTSKEHHUSL.
#H##H#Par###ONbITBl 110  BBIPALIUMBAHUIO  KPUCTAJIJIOB
IIOBapE€HHOM COJM WJIM caxapa.
#H#HPar#t##OnBITEL o HaAOJIFOIEHUTO TEILJIOBOTO
paciIvpeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEIl.
6.17 ###Par##H#Onpenenenue naBleHUs BO3AyXa B OajuloHe

HITIpHUIA.
###Part#H#OnbBITE, NTEMOHCTPUPYIOIINE 3aBUCHMOCTH
JaBJICHHUs BO3[yXa OT ero oO0bEéMa W HarpeBaHHs WU
OXJIKJCHHUSL.

##H#Par##][poBepka runoresbl JUHEHHONW 3aBUCUMOCTH
JUIMHBI CTOJIOMKA JKMJIKOCTH B TEPMOMETPHYECKOMN
TpyOKe OT TeMIIepaTyphbl.

HaGmtoneHne uM3MeHEHUs] BHYTPEHHEH SHEPrHH Tela B




pe3yNbTaTe TeIIonepeaadu U paboThl BHEITHUX CHIIL.
HccnenoBanue siBjeHUS TEIIOOOMEHA MTPU CMEIIMBAaHUHU
XOJIOJTHOW U rOpsiYeil BOJIBI.

OrmpeznenieHne  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO
BOZIOW TMPHU TEIUIOOOMEHE C HArpeThiM METaLUTHYECKUM
AITAHIPOM.

OmnpeneneHne yaeIbHON TEIJIOEMKOCTH BEIIECTRA.
UccnenoBanue npoliecca UCapeHus.

OrmpenenieHre OTHOCUTEIILHON BIIAXXKHOCTH BO3/yXa.

OHpe,[[eJ'IGHI/Ie YHCHBHOﬁ TCILIOTHI IIABJICHUA J1bAA.

6.18

6.19

®dusnyueckue SBICHUS B NPHUPOAC: IOBEPXHOCTHOE
HaTsOKEHUE W KalWUISIpHBIE SIBIIGHUS B MPUPOJE,
KpUCTAJUIBI B NpUpojie, uznydyeHnue CoJiHLa, 3aMep3aHue
BOZ0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

HHes, CHera.

TexHuueckue  ycTpoicTBa:  KamWuIsApbl, MpPUMEPHI
HCIIOJIb30BaHUS KPUCTAJIOB, >KMJIKOCTHBIM TEPMOMETP,
JaT4UK TEeMIlepaTypbl, TEPMOC, CHCTEMa OTOIUICHUs
JIOMOB, THUTPOMETPBI, MCUXPOMETp, MapoBas TypOuHa,

ABUT'ATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tein. J[Ba poaa 3JeKTpUUECKUX 3apsIoB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kyiona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TEN OT
BEJIMYMHBI 3apSA0B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh JEKTPUUECKOTO

7.3 nons. IIpyHIUO Cyneprno3uiuu 3JIEKTPUYECKUX TMOJIER
(Ha KaueCTBEHHOM YPOBHE)
Hocutenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHBIN

7.4 anekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHuKY U
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia




ONEeKTpUYEeCKU  TOK.  YCIOBHA  CYyLIECTBOBaHMS

76 3JEKTPUYECKOTO TOKA. ICTOUHHMKYN OCTOSSHHOIO TOKa
Jencreus 3IEKTPUYECKOIO TOKa (TemoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
KHUJKOCTSX U ra3ax
. Onextpuueckas uenb. Cuwia TOKa. OJIEKTPUUECKOE
' HalpshKEHUe
=9 CornpoTuBieHue MIPOBOJIHHUKA. VYnenvHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3axon OMa JJi yyacTKa Lenu
[locnenoBarenpHOE W HapajUIeIbHOE  COEIUHEHUE
7.11
IIPOBOJTHUKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoyna — Jlenua
13 DJNeKTpUYecKrue LeNmu U TOTPEOUTETH 3JIEKTPHYECKOU
' sHepruu B ObITy. KopoTkoe 3ambikaHne
IlocTosiHHBIE MarHuThl. B3aMMOIEHCTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MarautHoe mnone. MarHuTHoe mnoje 3eMIM U €ro
' 3HAUEHUE NI )KU3HU Ha 3eMIie
716 OmneIT Opcrena. MaruutHoe mojie 3IeKTPUYECKOro TOKa.
. [IpumeHeHne MEKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOTIO TOJISI Ha TPOBOAHUK C TOKOM.
17 DneKTpoABUTaTENb MOCTOSTHHOTO TOKa. Mcrnosp3oBaHue
. JJIEKTPOABUraTeed B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIIOpTe
Onbitel ®Papanes.  SIBaeHue  3IEKTPOMArHUTHOM
7.18
nHaykiuu. [Ipasumno Jlenna
DNEeKTpOreHeparop. CriocoOsr MOTy4YeHUs
7.19 JJIEKTPUYECKON  DHEPIUH. ONEeKTpOCTaHIMM  Ha
BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTUU
7.20 [IpakTuyeckue paboOTHI:




OnbITH 10 HAOTIOJCHUIO DIIEKTPU3AIMU TENl HHIYKIUEH
U [IPU CONPUKOCHOBEHUH.

UccnepoBanue JeHCTBUS DJIEKTPUYECKOrO IOJIA  Ha
MPOBOJIHUKY U JUDJICKTPUKHU.

COopka u mpoBepka pabOTBI DSICKTPUUECKON Ienu
IIOCTOSIHHOTO TOKa.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSIKEHUSI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS
Ha PE3UCTOpE.

OnBbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
AJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA OT €ro
JUIMHBI, TJI0LAU ONEPEYHOr0 CEUEHHU U MaTepHala.
[IpoBepka mpaBuiia CIOXKEHHS HANPSIKEHUH MpHU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[TpoBepka mpaBuia Il CHJIBI TOKA MPU TApauieTbHOM
coequHEHUN  pe3uctopoB.  OmpexneneHue  pabOTHI
JNEKTPUYECKOTO TOKA, HIYHIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — JJIGKTPUYECKOIO  TOKa,
BBIJIETIIEMON Ha pe3ucTtope. VccaenoBanne 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO YEpe3 JIAaMIIOUYKY, OT HANPSKEHUS
Ha Hell. Onpenenenue KIIJI narpesarens. MccnenoBanue
MarHMTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHnrne MarHuTHOTO TOJIS TOCTOSTHHBIX MarHUTOB TIPU
ux o0beAWHEHWHM ©  pasaeneHuu. VccrmemoBanue
JENUCTBHUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl,  J€MOHCTPUPYIOLIME  3aBUCUMOCTb  CHIJIBI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHUJIBI
TOKa M HalpaBlIeHUs TOKa B Karymke. l3ydeHwue
JNEUCTBUSI MAarHUTHOTO MOJisi Ha TMPOBOAHUK C TOKOM.
KounctpynpoBanue u H3y4yeHue paboThI

3JIEKTPOJIBUTATEIS. N3zmepenne KII




7.21

7.22

BHGKTpOHBHFaTQHBHOfI YCTaHOBKH. OnbITH 1o
HUCCICOOBAHUIO ABJICHUSA BHGKTPOMaFHHTHOﬁ HHAYKIHUH:
HucciacgoBaHUuC W3MCHEHHMH 3HAYeHHUSI U HaITpaBJICHUA

WHAYKIIMOHHOI'O TOKa

@usnueckue SBICHUS B IPUPOJE: DIECKTPUUYECKHE
SBIICHU B  arMmocdepe, DIJICKTPUUECTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE TIOJIE 3eMJIH, Apeil( MOIIOCOB,
POJIb MAarHUTHOT'O TOJIA JUISl )KU3HU HA 3eMiie, MOJISIPHOE

CHAHUC

TexHudeckue yCTpPOWCTBA: DJIEKTPOCKOI, aMIIEpPMETP,
BOJITMETpP, PEOCTAT, CYETUUK DJIEKTPUUECKON SHEPIUH,
JIEKTPOOCBETUTENbHbIE ~ NPUOOPBI,  HarpeBaTelIbHbIE
ANEKTPOIPUOOPHI (mpumepsl), JJIEKTPUYECKUE
NPEAOXPAHUTENH, JIIEKTPOMArHUT, 3JIEKTPOJBUIATEIb

IIOCTOAHHOI'O TOKA, rCHCPATOp NOCTOAHHOI'O TOKA

9 KUJIACC
Kon
Kon snemenrta [IpoBepsiemble 21€EMEHTHI COAEPIKAHUS
paszena
MEXAHUYECKUE ABJIEHUA
g1 Mexanuyeckoe JABWXKEHUE. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTETBHOCTh MEXaHNYECKOTO JBIKEHUS
8.3 PaBHOMEpHOE NPSIMOJIMHEWHOE ABUKEHUE
HepaBHomepHoe npsimonuHerHoe IBrkeHue. CpenHss
8 8.4 M MTHOBEHHasi CKOpPOCTb Tela NpH HEPAaBHOMEPHOM
JIBI>KEHUH
2.5 YckopeHnue. PaBHOyCKOpEeHHOE IPSAMOJIMHEMHOE
' JIBUJKECHHE
8.6 CBoOoguoe magenne. OneiTe! [ anmnes
g7 PaBHOMepHOE ABWKEHME MO OKpYXHOCTU. Ilepmonm u

gactoTa oOpamienus. JIuHelHas W YrjioBas CKOPOCTH.




LleHTpOCTPEMUTENHFHOE YCKOPEHUE

8.8 ITepsbiii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akon HeroToHa
8.11 [TpuHIMTICYIEPTIO3UITUHCHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHus: cujla TPEHUS CKOJbXXEHUS, CHJIa TPEHUs
' MOKOSI, TPYTU€ BUJBI TPEHHUS
214 Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS.
' YckopeHnue cBOOOIHOTO TaIeHUs
815 JBuxenne  miaHer  Bokpyr  Comnuma.  IlepBas
' KOCMHUYecKasi CkopocTb. HeBecoMoCTh 1 meperpys3ku
816 PaBHOBecue MatepuanbHON TOUYKU. AOGCOTIOTHO TBEPAOE
' TEJ0
817 PaBHOoBecue TBEpPAOrO TeElNa C 3aKPEIUVIEHHOHM OChIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynec Tena. M3menenue ummynbca. IMnynbsc cuiibt
8.19 3aKOH COXpaHEHMsI UMITyJIbca
8.20 PeakTuBHOEABIIKEHHUE
8.21 Mexannueckasi paboTa U MOILTHOCTb
999 PabGora cun TsxkectH, ynpyroctd, TpeHus. CBs3b
' SHEPIruu 1 paboThl
823 [loreHunanbHast dSHepPrus Tela, MOJHATOTO  HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 IToTreHumanbHas YHEPrUs CKATOU NPYKUHBI
Kunernueckass sHeprus. Teopema O KHHETHYECKON
8.25
SHEPrUU
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTrUun
[TpakTiueckue paboThI:
Omnpenenenne CpeaHEll CKOPOCTH CKOJBKEHHUS OpycKa
8.27 WM JBUKCHUS IIApUKa 110 HAKJIOHHOM IUIOCKOCTH.

OmnpeneneHue yCKOpEHHs Tela IPU PaBHOYCKOPEHHOM

JABWXKCHUU 110 HAKJIOHHOM IINIOCKOCTH.




HccnenoBanne 3aBUCUMOCTH IYyTH OT BPEMEHU IHpU
PaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJlbHOW CKOPOCTH.
[IpoBepka TUNOTE3bl: €CIAM MPU PABHOYCKOPECHHOM
JBIDKEHUU 0e3 HadyalbHOM CKOPOCTH NMYTH OTHOCSTCS
KaK psag  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOpManbHOro JjasieHus. OnpeneneHue
koddduimenTa TpeHus ckoipxeHus. OnpeneneHue
KECTKOCTH TpYyXuHBL. OrnpeneneHne paboOTHl  CHIIBI
TpeHHs] TpU PABHOMEPHOM JBIDKEHHHM Tela IO
rOpPU30HTAIFHON mMoBepXHOCTU. OmnpeneneHne padOTHI
CWJIBI  YOPYrocTH  Npu  THoabéMe  rpyza  C
UCIIOJIb30BAaHUEM  HEMOABM)XKHOIO U MOABUKHOIO

0JIOKOB

duznyeckue SIBICHUS B IIpUpOAC: IIPUIIMBBI U OTJIIHUBBI,

8.28 nBwkeHne TaHeT COJIHEYHOW CHCTEMBbI, PEaKTHBHOE
JIBUKEHHE KUBBIX OPTraHU3MOB
820 TexHuueckue  yCTpOWCTBA:  CIHUIOMETp, AATYUKU

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHUC. OcHOBHBIC XapaKTCPUCTHUKU

> KOJIeOaHUI: IEPHO/I, YaCTOTa, aMIUTUTY/a
92 Maremarnueckuit 51 MPY’KWHHBIN MasITHUKHU.
' [IpeBparieHue sHeprun Npu KoaeOaTEIbHOM JABHKEHUN
93 3aryxawmue kojebaHus. BrIHYXIeHHBIE KoneOaHUs.
' Pe3onanc
Mexanndeckre BoiHbI. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHBIE W MoNepeyHble BONHBL. J[JIMHA BOJHBI U
' CKOpOCTH €€ pacnpocTpaHeHuss. MexaHn4eCcKre BOJHBI B
TBEPAOM Telle, CEHCMUUYECKNE BOJIHBI
9.5 3Byk. [')pomKkoCTb 1 BbICOTa 3ByKa. OTpa’keHUE 3ByKa
9.6 Wudpa3Byk u yiabTpa3Byk
97 [TpakTrueckue paboTHI:

OnpeneneHue 4YacTOThl W TNepHOAa  KoJjeOaHMi




9.8

9.9

MaTEMaTHYECKOTO MasiTHUKA.

OnpeneneHue 4YacToThl W MEpHOAa  KoJeOaHMiA
IIPYKMHHOI'O MasiTHUKA

HccnenoBanue 3aBUCHMMOCTU  Ilepuoja  KojeOaHuit
IIOJBEIIEHHOI0O K HWUTU TIpy3a OT JJIMHBI HHTH.
HccnenoBanue 3aBUCHMMOCTU — Ilepuoja  KojeOaHuit
IIPY’KMHHOIO MasiTHUKa OT Macchl rpysa. lIposepka
HE3aBUCUMOCTH nepuoaa Kosie0aHui rpysa,
[IOJIBEIIEHHOTO K HHUTH, OT MAacChl I'py3a U >KECTKOCTHU
npyxuHbl. M3Mepenue yckopeHusi cBOOOIHOTO NaieHus
duznyeckue SBICHUS B npupoac: BOCIPHUATUC 3BYKOB
JKUBOTHBIMH, 3EMJICTPACEHUE, CEHCMHYECKHE BOJIHBI,
IIyHaMH, dXO

TexHudyeckne yCTpPOMCTBA: 3XOJIOT, MWCIOJIb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE Y SJIEKTPOMAI'HUTHBIE BOJIHBI

DONEeKTPOMarHUTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI.

101 CBolicTBa DJIEKTPOMATrHUTHBIX BOJIH
10.2 IIIxana >1€KTPOMarHUTHBIX BOJIH
10.3 OnexTpoMarHuTHas npupoja cera. CKOpPOCTh CBeTa.
' BonHoBEIE cBOMICTBa CBETa
10 [TpakTiueckue paboThI:
10.4 W3yuyeHue CBOMCTB  DJIEKTPOMarHUTHBIX BOJIH C
MTOMOIIIBI0 MOOMIILHOTO TeedoHa
®dusnyeckue SBICHUS B MpHUpoAE: OHOIOTHYECKOe
10.5 JIEUCTBHE BUJIUMOTO, yAbTPapUOIETOBOTO u
PEHTIE€HOBCKOTO U3JIY4eHUI
10.6 TexHuueckue yCTpOHCTBA: UCII0JIb30BAaHUE
' AIIEKTPOMAarHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JlyueBas monenb cBera. UcTouHnky cBeTa
11 11.2 [IpsAMOIMHENHOE pacpOCTPaHEHHE CBETA
113 Ortpaxenue cBera. [1mockoe 3epkano. 3aKOH OTpaKeHUst

CB€Ta




[Ipenomnenue cBera. 3aKOH TMpPEIOMJIEHUS CBeTa.

H4 [TosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop nydeit B inH3e
116 OnTuueckas cucrema (oroamnmapara, MUKPOCKONA H
' TesnecKormna
117 I'maz kak onruyeckas cucrema. biau3opykocts u
' JAIbHO30PKOCTh
118 Paznoxenue Genoro ceera B criektp. OnbiTel HbroToHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus cBeta
[TpakTuyeckune paboOTHI:
HccnenoBanne  3aBUCHUMOCTH  yIrila  OTPa)KeHUS
CBETOBOI'O JIy4a OT yIJIa MaJeHUs.
W3ydyeHne xapakTepUCTHUK H300pa)KeHUs mpeaMmeTra B
IJIOCKOM 3€pKajie.
HccnenoBanne  3aBUCUMOCTH  yIila  IPETOMIICHUS
CBETOBOTIO JIy4ya OT yIJla NaJeHUs Ha TPAHULIE «BO3AYX —
11.9 CTEKIION.
[TonyueHne u300pakeHU € MOMOUIbIO CcOOMparoIen
JIUH3BL.
Ornpenenenne (QPOKYCHOTO PACCTOSHUS U ONTHYECKOM
CHJIBI COOMPAIOLIECH JTHH3BI.
OnBITHI O Pa3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.
OnbITl MO BOCHPUSATHIO LBETA MPEIMETOB MpPH UX
HaOJII0/IEHUH Yepe3 1[BETOBbIE (GUIIbTPHI
®dusnyeckue sBIeHUS B npupone: 3atMeHus CoiHia u
11.10 JlyHbl, 1[BETA TeN, ONTUYECKUE SBICHUS B aTMocdepe
(uBeT HebOa, pedpakius, paayra, MUPax)
"t TexHuueckue YCTPOMCTBA: OYKHU, TIEPUCKOII,
' ¢doroamnmnapar, ONTUYECKHE CBETOBO/IBI
KBAHTOBEBGIE ABJIEHUA
121 Onbitel Pezepdopna u mimanerapHass MoJeinb aTroma.
12 . Mogens aroma bopa
122 HcnyckaHue M NOTJIOLIEHUE CBeTa aTOMOM. KBaHTHI.

JIuneityaTpie CIEeKTpPbI




12.3

PannoaktuBHOCTH. Anb(a, 6eTa- ¥ raMMa-u3ITydeHUs

12.4

12.5

Crpoenne aromHoro sgapa. HykionHas Moxens
aTOMHOTrO sapa. M30Tomsl
PannoaxtuBHble npespamienus. [lepuon mnomypacnana

ATOMHBIX AIECP

12.6

12.7

12.8

12.9

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSA0BOTO U

MacCOBOT'0 YUCEN

DHeprusi CBsI3u aTOMHBIX si7iep. CBsA3b MACChl U SHEPTUU
Peakuuu cunresa u aenenus saep. VICTOUHUKU 3HEPTUU
ConHua u 3B€31

Snepnas osHepretuka. JledcTBME — paguMOAaKTUBHBIX

H3J'Iy‘leHPII>i Ha JKHBbIC OpTraHU3Mbl

12.10

12.11

12.12

[TpakTrueckue pabOTHI:

HaGmoieHne CIUIOMIHBIX M JIMHEHYATBIX CIEKTPOB
U3ITy4EHUS.

HccnenoBanue TPEeKOB: M3MEPEHHE SHEPTUH YaCTHIIBI
10 TOPMO3HOMY TTyTH (110 hoTOorpadusim).

W3mepenne paarnoakTUBHOTO (OHA

dusznueckue SBICHUS B INPUPOJAE: €CTECTBEHHBIN
paZOaKTUBHBII ¢on, KOCMUYECKHUE Ty4H,
paJlMOaKTUBHOE W3IyYCHHE TPUPOJHBIX MHUHEPAJIOB,
NEHCTBHE pPATUOAKTUBHBIX HW3Iy4eHUH HaA OpraHu3M

YCIIOBCKa

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

HHI[HBH,Z[yaJ'IBHBIfI AO3UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponmu  (QU3MKK B HAYYHOH  KapTHHE  MHpa;
c(OpMHPOBAHHOCTb 0A30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomell poaun (U3MKM B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nUecKux 3HaAHUH W MX POJM B LIEJIOCTHOH €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBaHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopun
CTpPOEHHS BELIeCTBa, O (U3MYECKON CYIIHOCTU SIBICHUU NPUPOIBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYEeCcKOe SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKPYXAalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHMYECKOIO
A3blKa (PU3UKHU W UCIHOJB30BaHUE MX JUIsSl peuleHHs] y4eOHbIX 3ajiad;
YMEHHUE XapaKTepu3oBaTh CBOWCTBA Tel, (U3NYECKHUE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

UCTIONB3YS PUBNUYECKUE BETMUUHBI

Bianenue oOcHOBaMH METOJOB HAy4YHOrO I[IO3HAHHS C YYETOM
COOJIOICHHS TIPABIJI OE30MacCHOTO TpyAa: HAOMIoJACHUE (PU3MUSCKHUX
SIBJICHUMN:

YMEHHE CaMOCTOATEIbHO COOMpATh AKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATD €0 PE3YIbTATHI, (HOPMYIHUPOBATH BBIBOIBI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HaUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh AKCHEPUMEHTAIBbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBaHUWE [0  UHCTPYKLUUH,  MPEICTABIATH
MOJIyYEHHBIE 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUIEC TAOIUIl U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BEIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MUYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHAasi MOJeJIb aTOMHOTO sJipa) U YMEHHE MPUMEHSTh UX IS

00BsICHEHUS! (PU3UUECKUX MPOIIECCOB

YMmeHne oOBSCHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MpPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yUEHHBIE CBOICTBA (PU3NUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

YMmenue pemaTth pacu€THbele 3amaud (Ha O6aze 2 — 3 ypaBHeHHil),
UCIONIBb3YSl 3aKOHBI U (opMynbl, CBs3bIBaOIIME (pU3MUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3allMChIBaTh KpaTKOE YCIOBHE 3a/ayH,
BBISBIISITh HEJOCTAIOILINE JaHHbIC, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HeoOXouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAaHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTUYHOCTH IOJYYEHHOIO
3HaueHUs (PU3MUECKON BEIMUYMHBI; YMEHUE ONPENENSITh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIINYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHne XapakTepu3oBaTh MPUHLHUINBI JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DM3UYECKUX SBICHUW W HEOOXoAuMble (pu3nueckue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (U3MYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUd ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAloIeH cpene; MOHUMaHUE
HEOOXOJUMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHM

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnbIT moMcKa, NpeoOpa3oBaHMs M MNPEACTABICHHUS HHPOpPMALUU
(GU3NIECKOTO COAEpIKaHUSI C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHUA H
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IpPHU
BBINIOJTHEHUM Y4YEOHBIX 3aJaHMi HAy4YHO-IOMYJISIPHYIO JIUTEpaTypy
(GU3M4ecKOro cojep:KaHus, CHPaBOYHbIE MaTepUaibl, PECypChl CETH
WuTtepHer; BnaageHue 0a30BBIMH  HaBbIKAMU  [IPEOOpPa3OBAHUS
uHpOpMallUd M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3faBaTb COOCTBEHHBbIE IMCBMEHHBIE W YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
. Mexanuueckoe aBukeHHe. MatepuanbHas Touka. Cucrema  OoTcuéra.
OTHOCUTENBHOCTD JIBHXKEHHS
PaBHomepHOe 1 HepaBHOMepHOE JBIKeHHE. CpenHssi ckopocTh. Dopmyna 1Jis
1.2 BBIYUCIICHUS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMEpHOE TIPSAMONMHEHOE NBH)KEHHE. 3aBUCUMOCTh KOOPIAWMHATHI TEla OT
BPEMEHH B CIy4yae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 (1) =x, +ut
I'paduku 3aBUCUMOCTH OT BpPEMEHH [UIsi MPOCKIHUH CKOPOCTH, MPOCKIIMH
nepeMenieHusl, MyTH, KOOpAWHATHl TPU PABHOMEPHOM MPSIMOJIMHEHHOM
JIBUKCHUHT
3aBUCUMOCTh KOOpDJMHATHI Tela OT BPEMEHM B ClIydae PaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO ABUYKECHUS:
£~
-Sx(f} =1'.|;|: * f_lﬂx * e
i
@opmynbl I MPOCKLUUU TMEPEMEIIEHUs, MPOEKUUH CKOPOCTH M MPOEKIIMH
YCKOPEHHS TIPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU:
2
1.4 s.(D=uyy,-t+a,- 5
U_\'('f) =Up, T, 1,
a. (r)=canst,
UEIL - UIIL zzaxsx
I'paduky 3aBUCHMOCTH OT BpEeMEHH i NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOCKIIUU TEepEMEIIEHUs, KOOPAWHATHI TIPH PaBHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBHKCHUU
CBobonHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE MAJCHHUE TeNa IO
1.5 BEpPTUKANU (JIBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH JUIsl TPOEKUUH YCKOPEHHMS,




IOPOEKIUM CKOPOCTH U KOOPAMHATBI IpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPaBHOMEPHOIO JBIKEHUS Tejla 10 OKpykHocTu. HampaBienue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOparreHus:
2nR
L=
T

HCHTpOCTpeMI/ITeHbHOC YCKOpPCHHUC. HaHpaBJ’IeHHe HECHTPOCTPEMHUTCIILHOI'O

yckopeHusi. @opmyiia 1 BBIYUCICHUS YCKOPEHUS:

1.6
2
a. — L
"R
dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpaIlleHus:
V= 1
T
Macca. [InotHOCTb BemecTBa. @opmyna Juist BBIMMCIEHUS IUIOTHOCTH:
_m
1.7 vV
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxeHue cui
1.9 SIBnenne nnepuuu. lepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m.d
1.10
CoHanpaBieHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 F. 21 _Fl—g_
12 TpeHne nokos u TpeHHUe CKoabkeHUs. DopMyna 11 BEIYUCICHUS MOLYJIS CHIIBI

TPCHUS CKOJILXKCHUA!




F_=u-N

Hedbopmaruss tena. Yupyrue W Heynpyrue nedopmanuu. 3aKOH yOPYrou
nedopmaruu (3akoH ['yka):

1.13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSTOTEHUS:
My -1,
F=G. 1 _2
R
1.14 Cwita TsbkecTd. Y CKOpeHHE CBOOOIHOTO TaACHUSI.
®dopmyra 7151 BBIYUCIICHHS CHIIBI TSKECTH BOJIM3U ToBepXHOCTH 3emun: F = mg.
JBuxenue nnanet Bokpyr Connua. IlepBas kocMuueckast CKOpOCTb.
HesecomocTs 1 neperpysku
Nmnynse Tena — BekTopHas pu3nyeckas BeIMUMHA.
1.15 P=mo
Nmnynse cuctemsl Ten. M3menenne nmnynbsca. UMmysnbsc cuibl
3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
1.16 P=myUy +in, Uy =const
PeakTuBHOE IBMKEHUE
Mexanunueckasi pabota. @opmyra it BEIYUCICHUS paOOThI CUJTBI:
A=Fsooso
MexaHnueckasi MOLIHOCTB:
1.17
vod
ot
Kunernueckas u noreHuumanbHas sHeprus. opmyina st BBIYMCICHUS
KMHETUYECKON YHEPIUU:
1.18 2
L
Br= T

Teopema o kuHeTHuecKkou s3Heprun. Gopmyra 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIruM T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

MexaHnueckas SQHeprusi:

E=E.+E P

1.19 3aKOoH COXpaHEHHUs MEeXaHWYECKON sHeprun. PopMyia JijIsl 3aKOHA COXPAHCHUS
MEXaHWYECKOM IHEPruu B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpalieHne MEXaHMYECKOW SHEPTUU NPU HATMYUH CUIIbI TPEHHUS.
[IpocThie MexaHU3MBI. «30J10TOE PABUIIO» MEXAHHUKHU.
Poruar. Moment cunsi: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M, +..=0

1.20
[TonBukHBIHM 1 HenoABMKHBIN O6510KK. KII/] mpocThIX MexaHU3MOB,
n= Aumma

Aﬂrpaqecﬂnaz
[aBiienue TBEpIOTO TENA.
®opmyna 17151 BBIYUCIICHHS 1aBJICHUS TBEPIOTO Tea:
_F

P= h

101 JlaBnenue ra3a. ATMOc(epHOE 1aBICHHE.

' I'mapocratnyeckoe J1aBleHUE BHYTPHU KUJIKOCTH.

®opmyna 17151 BBIYUCICHUS TaBICHUS BHYTPU KUIKOCTH:
P=pgh+Dx,

1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna ISl ONPEACIECHUS BBITAIKUBAIOIIEH CHUJIBI,
JICHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTD WM ras3:

1.23

F_jm. =pgV

Ycnosue ninaBanus Tena. [Inapanue CYAOB U BO3AYXOILIABAHUC




1.24

1.25

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacTOTa KOJIeOaHMIA.

®dopmya, CBSI3bIBAIOIIAS YACTOTY U MIEPUO/] KOIEOaHU:

Marematuueckuii M NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Impu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

1.27

3aryxaromue Koiebanus. BeinyxaeHHbIe KoneOanus. Pezonanc

Mexanuyeckue BOJHBI. [IpoaosibHBIE M TONEPEUYHbIE BOJHBI. J[IMHA BOJHBI U

CKOPOCTB pacClpOCTpaHCHUA BOJIHbI:

rh=v-T

1.28

1.29

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI HAa I'PaHMIIE
nByx cpell. IHdpa3Byk u yiIbTpa3ByK

IIpaxmuueckue pabomul

W3mepenune cpenHed IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBI; >KECTKOCTH
NPYXKUHBL, KO UIIMEHTa TPEHUS CKOJIbXKEHHUS; paOOThl CHJIBI TPEHHS, CHIIBI
YIPYTOCTH; CPEIHEH CKOPOCTH JBHMXKEHHs OpycKka NO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBHKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuojia KoiebaHWH MaTeMaTHYecKOro MasTHHKA; YacTOThl W  Iepuoja
Kojie0aHuM MPYKMHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOILIErO HA phIYar;
paboThl CWJIBI YNPYrOoCTH MPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU NOJBEME Ipy3a ¢ NOMOUIbIO MOJBUKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHUJIBI OT 00bEMa MNOrPYKEHHOM
YacTH TeJIa U OT IUIOTHOCTH >KUJIKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHIIbI
OT MAcChl Te€Ja; CUIbI TPEHUS CKOJIbKEHUS OT CUJIBI HOPMAJIbHOT'O JABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAIOWIEH B MPYKUHE, OT CTEICHH
negopMaluu MpYXUHBI, YCKOPEeHUs1 OpycKa OT yIjla HAaKJIOHA HalpaBIISIOLICH;
nepuoja (4acToThl) KoyieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoja
KoJIeOAaHUN MPY)KUHHOTO MasTHHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
HCCJIEJIOBAaHUE HE3aBHCHUMOCTH IEpHoJa KoJeOaHU HUTSHOTO MasTHHUKA OT

Maccsl rpysa. [IpoBepka ycioBus paBHOBECHS pbluara

1.30

Qusuueckue AGNeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C  Pa3IMYHBIMU
CKOPOCTSAMHU B )KMBOW M HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPHUPOJIE U

TCXHUKC, TMPUIHMBBI U OTIUBBI, JABUKXCHUC TIJIIAHCT ConHeyHon CHUCTCMBI,




PEAaKTUBHOE BHKEHUE JKUBBIX OPraHU3MOB, PblUard B TEJI€ YEIOBEKa, BIUSIHUE
atMoc(hepHOro MaBJICHUS Ha KUBOW OpPraHW3M, IUTABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOlZCI’}’ISCl.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKCTBI, pblYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IIPOCTBIC MCXAaHU3MBI B 6LITy,

151 COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, I'MAPABIMYECKHUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIDHO-KMHETUYECKOH  TEOPUH  CTPOCHHUS

2.1 BemiecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUMN BeEIECTBa.
Kpucrammmdeckue u amopHbie Tena

59 JBuxenne dyactull BemiectBa. CBsS3b  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temrneparypoil. bpoyHoBckoe nBmkenue, mudy3us

23 CMauuBaHue M KalWUISPHBIE SIBICHUS

24 TemoBoe paciiupeHue u cxarue

2.5 TemnoBoe paBHOBECHE

Yy Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Bunas! Tennonepenaun: TeI0NPOBOIHOCTh, KOHBEKIHS, U3TyYCHUE
HarpeBanme wu oxnaxkaenue Ten. KommdecTBO  TemioThl.  YaenbHas
TEMJIOEMKOCTB:

2.8
O=cm(t,—1)
3aKOH COXpaHEHHs SHEPTUU B TEIJIOBBIX Mpolleccax. YpaBHEHUE TEIIOBOIO
Oananca:

29
O +0,+..=0
Hcnapenue u koHaeHcauus. M3MeHEHHE BHYTPEHHENM OSHEPrUA B IPOLIECCE

510 ucnapeHus W KoHjaeHcanuu. KumneHue IKUIKOCTH. YJelbHas TemioTa

‘ napoobpazoBanus: L = Q/m

2.11 Bnaxxnocts Bo3myxa




2.12

2.13

[InaBnenne wu Kpuctauzauus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu Ipu

IJIaBJICHUU U KPpUCTAJJIM3allH. YILCJIBHBJI TCILJIOTA IIJ1aBJICHUA:

BHyTpeHHsIst SHEpTHsl CTOPAaHUs TOIUIMBA. Y IeJIbHAS TEIJIOTa CrOPaHUs TOIUIMBA:
q=0/m

2.14

[Tpuntumnbe! padoTe! TeroBsix ABuraTenei. KI1JI reroBoro asurarens

2.15

Ilpakmuueckue pabomul

N3mepenue ynenbHON TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJYYEHHOr0 BOAOH KOMHATHOH Temmeparypbl (UKCHUPOBaHHON
Macchl, B KOTOPYIO OIyII€H HarpeTblii MWIMHAP; KOJUYECTBA TEIJIOTHI,
OTJIaHHOI'O0 HAarpeTbhiM LMJIMHAPOM, IOCJIE OIYCKaHUS €ro B BOAY KOMHATHOM
TEMIEPATYpbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/AYyXa; YIEIbHOW TEMJIOTHI
IaBieHus Jipga. MccinenoBaHue W3MEHEHHs TEMIIEpaTypsl BOJBI  IIPH
Pa3IUYHBIX YCJIOBUSX; SIBJICHUS TEIJIOOOMEHa NpPU CMELIMBAHUU XOJIOJHOM U

FOqueﬁ BOJBI; IIpO1IE€CCa UCITAPCHUA

2.16

Qusuueckue A61eHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIUIBI B MpHupoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO

CrOpaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

SJICKTpI/IBaI_[I/ISI TCII. I[Ba BHUJIA SJICKTPUYICCKHUX 3apPA10B

3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

34

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO  IIOJIA. HpI/IHL[I/Il'I

CYTIEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nektpudeckux 3apsiaoB. JleWCTBHE SIEKTPUYECKOrO MO Ha

aeKTpuyecKue 3apsiabl. [[poBOIHUKN U AUDIEKTPUKHU

3.6

[TocTossHHBIN AIEKTpUYECKU TOK. J{eCcTBUS 3nekTprudyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/tt,U=A/

:‘)J'IeKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R = pl/S

18 3akon Oma j1s yyactka snektpudeckoi uenu:l = U/R
[TocnenoBarenbHOE COEAUHEHUE IPOBOIHUKOB!
I,=1,: U=U,+U,: R=R +R,

3.9 [TapamienpHOE COEIMHEHUE IPOBOJIHUKOB PABHOTO CONPOTUBIICHHUS:
U=U;:I=1+1; Rzﬁ.

2 2 2

CMelaHHbIE COEJUHEHNS IPOBOIHUKOB
Pabora u moutHOCTH 31€KTpUUecKkoro Toka. A = Ult, P = Ul

3.10
3akon Jlxxoyns — Jlenmna:

3.11 O=I"-R-t

312 Oneir Opcrena. MarHuTHOe Mosie NMPSAMOrO NPOBOJHHMKA C TOKOM. JImHum
MarHMTHON MHIYKIIUU

313 MarauTtHoe 10JI€ TOCTOSIHHOIO MarHuTa. BsaummozeicTBue NOCTOSHHBIX
MarHuToB

3.14 JleficTBHe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM

3.15 OnbiTel @apajnes. SABneHue 35ekTpoMarauTHor nHAyKuu. [Ipasuio Jlenna
IIpakxmuueckue pabomoi
H3mepeHne  JIEKTPUYECKOTO  CONPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
JIEKTPUUECKOr0 TOKA; pabOThI AJIEKTPUIECKOTO TOKA.

3.16 HccnenoBanue 3aBUCMMOCTM CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHMUKE

(pe3ucTopsl, TaMIIO4Ka), OT HANPSKEHHs] Ha KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOIIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACIBHOTO COIIPOTUBJIICHU.




[TpoBepka mpaBuia i AJIEKTPUUYECKOTO HANPSDKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJHUKOB; TMpPaBWIA JJISI CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupoode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MAarHUTHOE TOJIE 3eMJIH, JIPEiQ MOIIOCOB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CYETUHUK  JJEKTPUYECKOM  HDHEPruu,  dSJIEKTPOOCBETUTENIbHBbIE  MPUOOPHI,
3.18 HarpeBaTeNIbHbIE AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUUYECKUE
MPEAOXPAHUTENIN, DJICKTPOMArHUT, JJICKTPOJIBHUIaTEIh IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA
3.19 DJIeKTpOMarHuTHbIC BOJIHBI. [1IKana 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBeta. [IpsmonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomiienue cBera. 3aKOH MPEIIOMIICHUS CBETA
3.23 Hucniepcus cera
394 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JMH3BL. OnTuyeckas cuia
' nun3el: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
Ilpakmuueckue pabomol
H3mepeHne onTUYecKoi CUiIbl coOuparoiiei JTUH3bI; (OKYCHOTO pPaCcCTOSTHHS
coOuparomieid JMH3BI (IO CBONCTBY paBEHCTBAa pa3MepoB IpeaAMera |
M300paxKeHusi, KOTJa MpeAMeT pPacroio’keH B JBOMHOM (oOKyce), MoKazarems
3.26 MPEIOMIIEHUS CTeKIa
UccnenoBanue cBoiicTBa M300paXKeHUs, MOTYISHHOTO C TIOMOIIBIO COOMparoieit
JUH3BI, W3MEHEHUs (OKYCHOTO PACCTOSHUS JBYX CJIOKEHHBIX JIMH3;
3aBUCHMOCTH YTJIa TIPEJIOMIICHUSI CBETOBOTO Jiyda OT yrja MajeHHs Ha TPaHulle
«BO3JyX — CTEKJIO»
327 Qusuueckue senenusi 6 npupoode. 3armenuss Comnma u JlyHbl, 1BeTa Ted,
' onTHYECKUE SBJICHH B aTMocdepe (IBeT Heba, pedpakius, pagyra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OYKH, TIEPHUCKOI, QoToanmapaT, ONTHYECKUE
‘ CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, 6eta-, ramma-u3nydenus. Peaknuu anbda-u Oera-




pacmaja

4.2 OmneiTer Pe3epdopna o paccesauto anbda-dactuil. [Lnanerapuas Moaenb atoma

4.3 CoctaB aroMHOr0 sifjpa. M3zorornsl

4.4 [lepuon nonypacmnanga aTOMHBIX sSIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIM PAJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE U3JIyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JIEHCTBUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M 4EI0BEKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, MHANBUIYATbHBIN JO3UMETpP, KaMepa

BI/IJ'IBCOHa, AACPHAA DOHEPICTHUKA




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kiacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3jaHue, nepepaboTaHHOe
[leppikun .M., UBanoB A.U. AkimonepHoe ooniectBo «M31arenscTBo
«IIpocsemenue»

» Gusuka: 8-i kiacc: 0a30BbI YPOBEHB: YUEOHHUK; 3-€ U3/IaHue, epepadoTaHHOE
[eppimkun .M., BanoB A.U. AkimonepHoe o61miecTBo «M31arenscTBo
«IIpocsemenue»

» ®uzuka: 9-i knacc: 6a30BbI ypOBEHB: YUEOHUK; 3-€ U3aHNe, nepepadoTaHHOe
[leppiikua .M., I'ytHuk E.M., iBanoB A.W. u 1p. AKMOHEpHOE 0011IECTBO

«M3parenbctBo «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

COopHuk 3ama4 o ¢puszuke 7-9 kiace

(https://phti.tj/phti_tj/ozmun_ifm/Physics_books/perishkin_sborn_zadach.pdf)

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://resh.edu.ru
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