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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS U OPraHU3ALMIO H3YYCHHUS
Gu3MKN Ha JAEATEeIbHOCTHOM OcHOBe. B mporpamme mo ¢(usmke yduThIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanusanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHAaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[TporpaMmma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyeli mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJbKY (PU3UYECKHE 3aKOHBbI JieKaT B OCHOBE IPOLIECCOB U
SBICHUN, W3yYyaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH H  (U3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
npefocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUS Hay4HOro MeToja
MO3HAHUA, TO €CTh CII0CO0A MOMYUYEHUs JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4yarouuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIMIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAyYHO OOBACHATH SIBJICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;

e HHTEPIPETHPOBATH  JaHHbBIE M  HCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJIsl OJIyYEeHHS BBIBOJIOB.

[lenrn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
ompenenensl B Konuenmuun npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenpHBIX opraHu3auusx Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrepcrsa npocetienust Poccuiickoii @enepanuu (poToKosa oT 3
nekaopst 2019 r. Ne [1K4BH).
Hean usyuyeHus pusuku:

IpHOOpeTEHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX MHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUS U (POpMHpOBaHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS APYTHX
CCTECTBCHHBIX HayK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOEHWW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUI HAONIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOTBI M OKCHEPUMEHTAIBbHBIC HCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

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

3HAKOMCTBO €O cepaMu Ipo¢eCcCHOHATIBHON JAeATSILHOCTH, CBI3aHHBIMU
Cc (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemsiii B mporpaMmMe mno (pu3HMke mnepedyeHb JadopaTopHBIX padoT u
OIBITOB HOCUT PEKOMEHIATENIbHBIA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM WHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCICPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (hU3HKE.



COAEPXKXAHUE OBYUYEHUA

7 KJIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBineHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL. M3Mepenune Qu3nueckux BenuuyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HayKd HW3Y4aroT MPUPOLY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3nIeCKUX SBJICHHUN C MOMOILBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBbIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBJICHHSI.

2. ®usnyeckue MpuOOPHl U MPOLEaypa MPSAMbBIX U3MEPEHHI aHAJIOTOBBIM H

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
N3mepenue paccTOsTHUMN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.
Onpenenenue pa3MepoB MalbIX TEN.
WN3mepenne temmnepaTrypbl IIpU IIOMOLIM YXKUIAKOCTHOIO TEPMOMETpa M
JATYMKA TEMITEPATYPHI.
6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Pa3znen 2. [lepBoHayajibHbIe CBEeCHUS 0 CTPOEHNH BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmnbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3aumonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpucTayuInyeckux) Ten. B3aumMocBsi3b MeXay CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHelX COCTOSIHUSX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHSL.
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2. Habmonenne nuddysumn.
3. HaOmronenue  sABieHHN,  OOBACHSIONIMXCS ~ NPUTSIKEHUEM  WJIHU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAHUEM

dboTorpadwuii).

2. OnBITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO JEHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKEHUS.

SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHoCcTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.

Cuita Kak XapakTEepUCTHKaA B3auMOAEHCTBHS Tenl. Cuiia ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SBJIECHHUE TIATOTEHUS U CHIIA
TshkecTu. Cuila TsKecTH Ha Apyrux miaHerax. Bec rena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOsl. TpeHue B MpUpOAe U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Teja.

N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKECHUS.
HabGnronenue siBjeHUs] HHEPLIVH.

HabGnrogenue n3MeHeHnst CKOPOCTH MPU B3aUMOJICUCTBUM TEJl.
CpaBHEHHE Macc 0 B3aUMOJIEHCTBHIO TEJL.
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CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopuvie pabomel u onvimel.

1. OmpegeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOMIIS M TaK Jajee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO Tea.
OMnbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivin)
MPY>KUHBI OT TIPYIIOKEHHOW CHJTBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHONW 000youku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTO 1aBJICHHUS.

JelicTBue KUAKOCTUA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa TMOTPYKEHHOW YacTh
TeJa U MIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBHITCCHEHHOW JKUIKOCTH.
VYcnoBue miiaBaHus TeJ: IUIABaHUE WIM TOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.
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Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILLIECH CUIIBL, IEMCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnpIThI, JIEMOHCTPUPYIOUIME 3aBUCHMOCTh BBITAJKMBAIOIICH CHIIHI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WM KOHCTPYMPOBAaHHUE JIOAKH H
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

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

paBHOBecusi pbryara. lIpumeHeHwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaliieHre OTHOTO BU/Ia MEXAaHUUYECKOW HEPIUM B IPYroil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue yClnoBUM pPaBHOBECHS pblUyara.

3. Uzmepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOU DHEPIUU.

8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, TMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHUE CBOMCTB ra30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUUECKON TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH OSHEpPrHu:
Temionepeaaya 151 COBEpILICHUE paboThI. Bunpr TEIUIONEepEeAAUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3TyYEHHE.

KonudectBo TemioTsl. YaenbHas TEMIOEMKOCTh BeIIecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeINIOBOro Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcanusa. Mcmapenue. Kunenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JIaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAsK TETIOTa CTOPAHUSL.

[IpuHuunel pabotsl TermaoBbiX aBurarenei KIIJ[ temmoBoro asuraresns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHUi cMauBaHUsI U KaMWUISIPHBIX SIBJICHUH.
Habnronenue TemioBoro paciupeHus Tel.

W3meHenue naBieHUs ra3a MpU U3MEHEHHH 00bEMa W HArpeBaHUM WU
OXJIQXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTypHI.

Bunae! Tennonepenayu.

OxJaXxJieHue Ipyu COBEPIICHUH pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

. HaOmroneane xureHus.

. HaGmronenne mocTossHCTBa TeMITepaTyphl TIPH TIJIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/sIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3AyXa OT €ro
00bEMa M HArpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUs BHYTPEHHEH OHEpPrud Tejla B pPe3yJibTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropsiyer BOJBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIHJITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poaa 3JIEKTpUYECKUX 3apsaioB. B3aumopeilicTBue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J1 OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mosd. IlpuHumn
CYIIEPIO3UILIMU NIEKTPUUECKUX I10JIeH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHUAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W mapajuleNIbHOE  COCIMHEHHE
IIPOBO/JHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOnexkTpuyecKre enu U NOTPEeOUTENH IEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe TMOJ€  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [|eiCTBME MAarHUTHOTO MOJIA HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarauTHOM MHAYKInM. [IpaBuno Jlenna.
DIJIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS ANEKTPUUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPIUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIHS.
3aKOH COXPAHEHMS JIEKTPUUECKHUX 3aPsI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHM TOCTOSIHHOTO TOKA.
JIeCTBHS AIEKTPUYECKOTO TOKA.
. DNEeKTPUUYECKUI TOK B KUJIKOCTH.
. ['a30BbIM paszpsn.
. I3mepenue cuiibl TOKa aMIepMeTpOM.
. I3MepeHue 3JIeKTPUYECKOro HaApsKEHUS BOJIBTMETPOM.
. PeoctaT u marazuH cONpOTUBIICHUN.
. Bzaumonencrere noCTOAHHBIX MAarHATOB.
. MopaennpoBaHue HEBO3MOXKHOCTH pa3/IeJI€HuUs IIOJIFOCOB MarHMTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1osie Toka. DJIEKTPOMarHurT.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUS.

DIEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

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

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJST HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHune U peryJupoBaHUe HAIIPSAKEHUS.

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

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AJIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTrO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOrO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IPU  UX
Oo0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JIE€MOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI  B3aMMOJCHCTBHUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATyIIKE.

18. MI3yueHune AeMCTBUS MarHUTHOTO TIOJISL HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHUE PabOTHI DJIEKTPOIBUTATENS.

20. U3mepenue KII/L 351eKTpoABUTaTENIBHON YCTAHOBKH.

21. ONbITBI O WCCIEIOBAHUIO SIBJICHUSA DSJIEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBIKEHUSA. PaBHOMEpHOE NpPSIMOJHMHEMHOE
nBrkeHne. HepaBHoMepHOe npsMoianHenHoe nBMkeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE HpsiMOJMHENHHOE JBUKeHue. (CBOOOJIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHHE MO OKpYXHOCTH. llepuon u yactora obOparieHus.
JInnerHasa u yriioBasi CKOpocTHy. LIeHTpocTpeMHUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIepIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOs1, APYI'Ue BUJIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmumyeckass CKOpPOCTb.
HesecoMocTh 1 neperpysku.

PaBHOBecue matepuanbHOl TOukU. AOCOMOTHO TBEpAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPETIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mMnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTUBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tpenust. CBs3b dHepruu u padbotel. [loTeHnnanbHas SHEPrUs Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SJHEprus CxKaTou NpyxuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaOnroneHue MEXaHMYECKOro JBHUYKEHUS TEla OTHOCHTEIBHO PA3HBIX TEI

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

CpaBHEHHE TyTe W TPAEKTOPUI JBUKEHUS OJHOTO M TOrO ke Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanye NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

HabiroieHue 1BUKEHUs Tella 0 OKPYKHOCTH.

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

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOIEUCTBUM TEJl.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHEe UMITyJIbCca MPU a0COIIOTHO YIPYTOM B3aUMOJECHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON PHEPIUU NP ABUKEHUH TEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue Tpakra JJisi pa3roHa U JajdbHEWILEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WIIU TEJICKKHU.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauyallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TPEHUS CKOJBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yueHue 3aK0HAa COXPaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuS M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTya. MaTeMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUu MpH KOJIeOaTEIbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUWYECKHX BOJH. I[IpomonbHble U
IONepeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3ByKa U BbicOTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaGnrogenue koneOGaHWil Ted MO JIEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

HabGnronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaOmronenre BoIHYKICHHBIX KOJIGOAHUHM U pe30HaHCa.

PacnipocTpanenue npoaoiabHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTro
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MasTHHKA.
Omnpenenenue 4acTOThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanrie 3aBUCUMOCTH TIeproa KojeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenpoBaHue 3aBUCUMOCTH MEepHoa KoieOaHU Mpy>KMHHOTO MasgTHUKA
OT Macchl Tpy3a.
5. TIpoBepka HE3aBUCUMOCTH IMEpUOJAA KOJEOAHUWI rpy3a, MOABEIHIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
ONeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BoiHbL.  CBolicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 37eKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBS3H.



OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

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

[IpenomneHnue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. lcrnonap30BaHUE TOJHOTO BHYTPEHHETO OTPAXKECHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHKpPOCKONIa M Tejeckoma. [7a3 kKak onTuyeckas cuUcTeMa. BIM30pyKOCTh H
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HetoToHa. Croxxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xon mydeil B cobuparomieil JnH3e.

XO0J 1y4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Moaensp riasa.

11. Pa3noxenue 6eoro cBeTa B CIIEKT.
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12. [Tomy4yenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yrila OTPaKCHHS CBETOBOTO Jiyda OT YIJia
aJICHHUS.
N3yuenune xapakTeprucTUK N300paXeHus IpeIMeTa B INIOCKOM 3epKalie.

3. HccnemoBanue 3aBHCHMOCTH yTiia MPEITIOMIICHHSI CBETOBOTO Jy4da OT yria
NaJCHUS HA TPAHUIIC «BO3TyX—CTEKIION.



[Tomy4yenune n300pakeHN ¢ TOMOIIBI0 COOMPAFOIICH JIMH3HI.
Omnpenenenne (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUU Yepe3
I[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro snpa. M3orombsl.  PannoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
DHeprus cBsi3M aTOMHBIX sAnaep. CBs3p Macchl W AHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. J[eWCTBHS pPaauOaKTHBHBIX HW3JIIyYEHHW HA >KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3Ty4EeHUS U MOTJIOIEHUS.

CrexTpsl pa3IMYHBIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYYCHUH.

Perucrtpanus n3nydeHus: IpUPOJAHBIX MUHEPATIOB U MPOLYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HaGnroaeHue CIIONIHBIX U JUHEHYATHIX CIIEKTPOB U3JIyUEHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUU YACTHUIBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIh TIPEAHA3HAYEH JJIs CUCTEMAaTHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYEHUH BCETO Kypca (PM3MKH, a TAKXKE I MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIINX ATOT YUCOHBIN MPEIMET.

[Ipy M3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
NeATETLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJIbTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHO-HAY4YHAas] TPAMOTHOCTb: OCBOCHHME HAYYHBIX METOJOB HCCIIEIOBAHUS
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SBICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO NEATEIBHOCTHBIA XapaKTep NaHHOI'O paszela peaausyercs
3a Ccuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIAaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyecKue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

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

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BaXHBIX JOCTHXKCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
DHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JJOCTM>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3ybTaThl B
4acTH:

1) maTpMoTH4YECKOr0 BOCIIMTAHUA:

-IPOSABJIICHUE MUHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
(u3nuecKol HayKH;

-IIEHHOCTHOE OTHOILIEHHUE K JOCTHXKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB,;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

-TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B OOCYXJICHHH OOIECTBEHHO3HAUUMBIXH
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXXKCHUMN
bu3uKy;

-OCO3HAaHUE BAXXHOCTH MOPAJIBHO-ITUUYECKUX TMPUHIMUIOB B JEATCIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

-BOCIIPUSITUE ICTETHUUYECKUX KAdeCTB (PU3MUECKON HAayKH: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

-OCO3HAaHUE I[EHHOCTH (PU3NYECKOW HAyKM KakK MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLICH
KYJBTYPBI;

-pa3BUTHE HAy4YHOM JIFOOO3HATEIBHOCTH, HHTEpeca K MCCICI0BATEIbCKOM
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KyJAbTYpPbl 3A0POBbS MU  3MOLUMOHAJIBHOIO
0/1aronoJIy4us:

-OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpas3a J>KU3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOTrO TOBEJICHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM W TEIUIOBBIM 00OpYy/IOBaHHWEM B
JIOMAITHUX YCIIOBHSIX;

-c(hOpMUPOBAHHOCTD HaBBIKA pedIeKCHH, TPU3HAHUE CBOETO IMTpaBa Ha OIIUOKY
Y TAKOTO K€ MpaBa y IPyroro 4ejoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

-aKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3adad (B paMKax CEMbH,
0o0pa3oBaTeNbHOM  OpraHu3alli, TroOpojJia, Kpas) TEXHOJOTHUYECKON U



COIMAIBHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e -HMHTEPEC K MPAKTUIECKOMY H3yUCHHIO TPOdeCcCHii, CBSI3aHHBIX C (DU3UKOMH;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUS:

e -OpHUEHTALIMSI HAa TpPUMEHEHUE (PU3NYECKUX 3HAHUWM JJIs pelieHus 3ajady B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CpeJIbl;

e -0CO3HAHHUE TIJIO00AJIBLHOTO XapakKTepa HKOJIOTHYECKUX MpoOJIeM U myTed HX
pelIeHUS;

e §8) ajanTanuM K M3MEHSKOIIMMCSH YCJIOBHAM CONHAJIbHOM M NPHPOIHOM
cpeabl:

e -MOTPEOHOCTH BO B3aUMOJICCTBUU TPU BBINOJHEHUH WCCIIEAOBAaHUN U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUAM
TIPYTHX;

e -MOBBIIICHHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO
NeATEIIbHOCTD;

e -MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM 4uciie (OPMYIHPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3bI O GU3HUUECKIX 00BEKTaX U SIBJICHUSX;

e -OCO3HaHUE Je(PHUITMTOB COOCTBEHHBIX 3HAHWM M KOMIIETCHTHOCTEH B 00JacTH
bu3uKy;

e -IUIAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHUU HOBBIX (HUZUYECKUX
3HAHUM;

e -CTPEMJICHHE aHAJM3UPOBATH U BBISABIISITH B3AaUMOCBS3U MPUPOJIBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e -OIICHKAa CBOUX JCHUCTBUMA C Y4YETOM BIMSHHUS Ha OKPYXKAIOIIYI CpENy,
BO3MOKHBIX I100aJIbHBIX TTOCJIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT copMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC ~ YHMBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YIeOHBIC TCUCTBUS.

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue J1eiicTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );



yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI JJIS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TMPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3a/1aun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT O3HAHUS;
IPOBOUTH 110 CAMOCTOSITEIbHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUIUUECKOTrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh U JOCTOBEPHOCTh HWH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MpPEMJIOKEHHOW Yy4eOHOU
(bU3UYECKOM 3a7a9H;

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

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXE€MaMH, AUarpaMMaMi, MTHOU TpauKoi 1 X KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOIIPOCHI M0 CYIIECTBY 00CYXk/1aeMOW TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHBIE HA pPELICHHE 33JaYd U MOAAEp KaHHe
0J1aroKeIaTeIbHOCTH OOIICHUS,

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



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIIBTATHI BHIIOJTHEHHOTO (PM3UYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, TIPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyalbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
poOIeMBl;

NPUHUMATPH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNisiTh POJM, OOCYXJaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTrasi KAYECTBEHHOTO Pe3yibTaTa Io
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3nUecKux 3HaHUil;

OPUEHTUPOBATbCA B  PA3MYHBIX [OAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NMPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyImIon);

CaMOCTOSITEJIEHO COCTaBJISATh AJITOPUTM pellieHus] (PU3NUecKol 3aauu Hin
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUM;
Jenath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTyallMH U MPEJIaraTh MiaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKCHUS  (HEHOCTUKEHHUS) PE3yJbTaTOB
NeATEIIbHOCTH, J1aBaTh OLICHKY MIPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEILHOCTH (B TOM UHWCIIE B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIMXCS CHUTYalllid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JAPYroro 4yejioBeKa B XOJE CIopa WU JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIroro;
MPU3HABATh CBOE MPABO HA OMMOKY MPHU PErIeHUH (HU3NIECKUX 3a71a4 UK
B YTBEPXKICHHUSIX HA HAYYHBIC TEMbI U TAKOE K€ MTPABO JIPYToro.



INPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEJNb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUsS, pPABHOJCUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh siBieHus (Audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JIBMIXKEHHUE, HWHEpLHUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpallleHus, TNepenaya AaBiICHUS TBEPABIMUA TeJIaMH, >KUIKOCTAMH MU
razamu, arMoc(epHoe [aBjieHUE, IUUIaBaHUE TeJ, MpPEeBpalleHUs
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXaIollleM MHpEe, B TOM 4HcCIe (U3NYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B >KMBOW U HEXUBOMU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJIOBeKa, MPU 3TOM NMEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYECHHBIC CBOMCTBA T€J U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOro Teia, KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHWYeCKas padoTa, MOUIHOCTh, IJIEYO CHIIBI,
MOMEHT CHWJIbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMalbHAs JHEPTHsi), MPHU ONHCAHUU MPaBUIBLHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3yeMBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH I'papUKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W TPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO pPaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPruH, TPU DTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1a4, OLEHUBATh PEaJTUCTUUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh NpPOOJIEMBI, KOTOPbIE MOXHO pEUIUTh MpPU MOMOLIU
(U3HMYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIO0JIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYA0BaHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl Tela,
o0béMa, CUJIBI M TEMIEPATYpbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOMN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHMEM MPSIMBIX H3MEpPEHUN (3aBUCUMOCTU 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
yIOPYroCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Teja U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYKEHO TEJIO, YCIOBUMN
IUTAaBaHMSI TEJ, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS,

IPOBOJANTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWIa, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJAKOCTh TeJO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
OPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW HWHCTPYKLIUU: TPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJII0/1aTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpaTOPHBIM
000opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIOIIAECS COCY/bI, OapoMeTp,
phlyar, NOJABUKHBIN U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS ITJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOJA, THUIPABIWYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOr0 HCIHOJB30BaHUs (PU3MYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MPpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpeie;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB HH(opMauumu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3alaHUl HAYyYHO-TIOMYJSPHYIO
auTepaTypy  (QU3MYECKOro  coAepXaHHs, CIPaBOYHbIE MaTepHabI,
pecypcbl cetd VIHTepHeT, BiaJeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH



U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALIUEH;

IOpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTHh 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBII  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIOJI30BaTh MOHSTHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUNIMUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TeMIleparypa, BHYTPCHHSSI DSHEPTUsi, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JIEKTPUYECKUI 3apsil, FIECKTPUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN JIEKTPUYECKUIN TOK, MATHUTHOE TI0JIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0mpPOBOHOCTD, KOHBEKIIHUS, U3IIy4YCHUE),
AJNIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsI0B, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JICHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
[0 ONHUCAHUI0O UX XaPAKTEPHBIX CBOWCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUNA B
OKpY)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B TPHUPOJE,
KpUCTAJUTBI B mpupojae, uanydeHue CoJiHIA, 3amMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO MOJSA JJIs KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, PU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHUI;

OMHCHIBATh U3yUYEHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUUHHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJleNIbHAas TEIUIOEMKOCTh BEIIECTBA, YyJAEdbHAsA TEIUIOTa
TUIaBJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MallMHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHH 3apsj,
CUja TOKA, JJIEKTPUYECKOE HAIPSIKEHHWE, CONPOTHUBJIIECHUE IPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YEeMbIX BETUYMH, 0O003HAYEHUS U €IMHUIIBI
bu3nYeCKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JTAHHYIO
(Gu3MYECKyI0 BEIUYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Ysl OCHOBHBIE IIOJIO)KEHUSI MOJIEKYJISIPHO-KMHETHUECKOW TEOpUU
CTPOEHHUS BEIECTBa, MPUHLHUI CYNEPHO3ULUHU TMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHMs DSHEpPruMM, IIpU 3TOM J1aBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTEPA: BBISBIIAThH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHUYECKUX
1aroB ¢ Omnopoi Ha 1-2 W3Yy4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, MCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaju3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JMAHHBIX [IJI  peIIeHHUs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsl €€ peleHus, NPOBOAUTh PACUETHl M CpPABHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, HCIONb3ys OMHCAHHUE HCCIECJOBAHMS, BbIIEIATH
MIPOBEPSAEMOE  MPEAIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
MIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

MPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
buznyecKrux CBOWCTB TeN (KaMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TPU H3ITYYEHUH OT I[BETa H3JIydarolie (TorjoIiaromei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IIomAana €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWUMOJEUCTBUE
NEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyallM3allMsl MarHUTHBIX TIOJIEW ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 IPENJI0KEHHOIO
000py1I0BaHUs, OMUCHIBATH X0/ OIbITa U (YOPMYIHPOBATH BHIBOIbI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTrypbl, OTHOCUTEIHHOU
BJIQKHOCTH BO3/yXa, CHUJIbl TOKa, HAMpPsHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN € YUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COINPOTUBIIEHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJd MOMEPEYHOIO
CEUEHHMSI U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOAHMK, OT HAaNpsDKEHWsT Ha  IPOBOJHUKE,
UCCJIENOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE€ TaOMUIl U TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHMKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HMX OmucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUHMK 3JIEKTPUUYECKON HHEPIUH, 3IEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEeBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUTATEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMbI 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



OPUBOAUTH  NpUMEphl  (HAXOaWTh  WHGMOpPMAIUMIO O  MOpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JIJIs oOecriedeHnsi 6€30MacHOCTH MPU OOpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH cpee;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3NUECKOTO COJICpKaHUS B
NHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW U MNYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  HHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BHITIOJIHEHUH y4EOHBIX 3aJJaHUNl HAay4YHO-TIOMYJISPHYIO
auTepatypy  (U3MYECKOrOo  COACpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcel cetu HTEpHET, BiajeTh MpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KpaTKHUE YCTHBIE COOOIICHWS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIepKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJCTABISATh PE3YIbTAThI
MPOCKTHOW WJIU UCCIEAOBATEILCKON NIEATEIIbHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYINICHUE MPE3ECHTALINEH;

MpPU BBINOJHEHUH YUYEOHBIX TPOCKTOB M MCCIEAOBAHUN (PU3UUYECKUX
MPOLIECCOB pacHpelesaTh OOA3aHHOCTH B TIpPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMH 33J]Ja4aMH, CJIEIUThH 3a BHINIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OIICHHBATh COOCTBEHHBIM BKJA] B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCICTBHE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy o0yuenus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

UCIIOJB30BaTh MOHSTHUS: CUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jaedopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHMYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JabHO30PKOCTb,
CHEKTPhl UCIYCKAHUsI U TMOTJIOIIEeHU, alib(a, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiZIEpHAsl SHEPIETHKA,

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIKEHHE, CBOOOHOE
najieHUue TeJ, PABHOMEPHOE JIBUJKEHUE MO0 OKPY>KHOCTH, B3aMMOJIEHCTBUE



TeJI, PEAKTUBHOE JIBIDKEHUE, KOJIeOATEIhbHOE NBIKCHHE (3aTyXarolue u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTPaKEHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX IIBETOB, JHUCIEPCHUS CBETAa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3MYECKUX SBJICHUWA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NUECKHE SIBICHUS B TPHUPOJE:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHOU CUCTEMBI, pEaKTHBHOE
JBIDKEHUWE JKWUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJOTMYECKOE NECUCTBHE BUAMMOTO,
yIbTPaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIACHATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKKU) (DUIUIECKUX
SIBIICHUI;

ONHMCHIBATh M3yUYCHHBIEC CBOMCTBA Tel M (PU3MUYECKHE SIBJICHUS, MCTIONB3YS
dbu3nUeckue BEIWYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tela Mpu
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepeMeIleHUue, MyTh, YTrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTHUS CIKATOU
NPYXKWHBI, KUHETHYECKas DHEPTus, TOJHAsg MEXaHW4YecKash DSHEeprus,
MIEPHOJT M YacTOTa KoJIeOAHWH, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
00O3HaueHUs W ENUHUIIBI (U3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3YysI 3aKOH COXPAHEHWs JHEPTUU, 3aKOH BCEMHUPHOTO TATOTCHWUS,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS WMITYJbCA, 3aKOHBI OTPAXKEHUS H
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEN



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

OOBSCHATH (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparolIMecs Ha cucteMy u3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alHUChIBaTh KPaTKOE
YCIIOBHUE, BBISBISTH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JJISl PEIICHMsI, TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nueckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXXHO PEUIUTh TMPHU TOMOIIH
Gu3MYECKUX METONOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICISATH
pOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJECHUS]  HMCCIIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHI MO HAOMIOACHWIO (PU3UYECKUX SBICHUNA WIH
(bu3nUecKux CBOMCTB Ten (M3y4yeHue BTOpPOro 3akoHa HbroTOHA, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIbIX KOJIEOaHUM, IPSAMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0Opy/OBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpPOBAThH BHIBOJIHI,

MPOBOJNUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE H3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieil JUH3bI), OOOCHOBBIBATH BBIOOp crHoco0a HU3MEpPEHUs
(M3MepUTENIbHOTO PUOOpa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TNPAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHHUKa OT AJUHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMI U TpadUKOB, AeNaTh BHIBOJBI IO
pe3yJibTaTaM HCCIe0BaAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpHU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJIHOIO MaJEHHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKECHMS, MEXaHHuYecKas padoTa M MOIIHOCTh, 4acToTa U
nepuos KojeOaHMM MAaTeMaTUYeCcKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOoOMparollell JIMH3bI, paJAMOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KECHHON MHCTPYKIIMH, BBIYUCIATH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000opyI0BaHUEM;

pasznuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QPU3UUECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENIO0, TOUYEUHBI HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIUMBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUcaHusi (B TOM YHUCIE:
CHHMIOMETP, JATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHMsS, paKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHUUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJTIOCKOM 3€pKajie M COOMparoIei JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  MpUMepax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COONIOAECHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIEeH Cpefie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJIHUTEJIbHBIX HCTOYHUKOB;

e HCIOJb30BATh MPHU BBHINOIHEHUH Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO
JUTEepaTypy (PU3MYECKOro COAep X aHWs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaThb COOCTBEHHbBIEC MHUCHMEHHBIE M YCTHBIE COOOLIEHUS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MWCIOJIb30BAaThb  WU3YYEHHBIU
NOHATUUHBIN anmapar K3y4yaeMoro pasiena (U3HKM W CONPOBOXKIAThH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.

IleneBble OPUEHTUPBI PE3YJILTATOB BOCIIUTAHMUS.

TpeGoBaHus K JTUYHOCTHBIM pe3yibTaTamM ocBoeHHUs oOywaromumucs OOIT
OOO ycranosiensr PI'OC OOO0.

Ha ocHoBaHuu 3THX TpeOOBaHUI1 B JAHHOM pa3Jielie MPEeACTaBICHbI LIEJIEBbIE
OPUEHTHUPBI PE3YNHTATOB B BOCIHMTAHWM, PA3BUTHH JIMYHOCTH OOYyYalOIIMXCs, Ha
JOCTH>KEHHE KOTOPBIX JTOJKHA ObITh HAIpaBiieHa NEATEIbHOCTh Me1arornyeckoro
KOJUIEKTUBA [uisl BeinoHeHus TpedboBanuii ®I'OC O0O.

IleneBble OpPUEHTHPHI OIPEAEIEHBl B COOTBETCTBUM C HWHBAPUAHTHBIM
COJIEP’)KaHUEM BOCIUTAHHUS OOYYarOIIMXCS HAa OCHOBE POCCHUMCKMX 0a30BbIX
(TpakIaHCKUX, KOHCTUTYLIMOHAIbHBIX) ILIEHHOCTEH, OOECHeunBaOT €IMHCTBO
BOCITMTaHUsI, BOCIUTATEIBHOTO MPOCTPAHCTBA.

IleseBble OpUEHTHPBI PE3YIBTATOB BOCIUTAHHUS HA YPOBHE OCHOBHOIO
o01iero oOpa3oBaHUsI.

I'paknanckoe BocnUTaHUE:

- 3HAIOIIMN U MPUHUMAIOIINK CBOK POCCHUMCKYIO TPaXIAHCKYIO
MIPUHAJIEKHOCTh (MIEHTUYHOCTbD) B HOJIUKYJIBTYPHOM,
MHOTOHAIIMOHAIBHOM ¥ MHOTOKOH()ECCHOHAIIBHOM POCCUHCKOM OOUIECTBE,
B MUPOBOM COOOIIIECTBE;

- MMOHMMAIOLIMKA CONPHUYACTHOCTh K IPOIUIOMY, HAaCTOALIEMY M
Oynymemy Hapojma Poccum, ThIcsueneTHEM UCTOPUU  POCCUHCKOU
rOCyJ1apCTBEHHOCTH Ha OCHOBE UCTOPUYECKOTO MPOCBEILIECHMS, POCCUICKOTO
HallMOHAJIBHOTO UCTOPUYECKOTO CO3HAHUS;

- HPOSIBIISIONINN TOTOBHOCTh K BBINOJIHEHUIO 00s13aHHOCTEN
rpaxxaannHa Poccun, peanu3anuy CBOMX TpakIaHCKUX MpaB U cBOOOM MpH
YBa)XEHHH TPaB U CBOOO]I, 3aKOHHBIX HHTEPECOB APYTHUX JIFOJIEH;

- BBIPQXAIOUINI HEMPHUATHE 000 TUCKPUMHUHALIMUA TPaXkKAaH,
MPOSIBICHUM SKCTpEeMHU3Ma, TEPPOpU3Ma, KOPPYMIUU B OOIIECTBE;



- MPUHUMAIOLIUNA y4acTue B KU3HA KJjacca,
00111e00pa30BaTeIbHON OpraHu3allid, B TOM YHCJIE CaMOYyIpPaBJCHUH,
OpPUEHTUPOBAHHBIN HA YYAaCTHE B COIIMAIIBHO 3HAYUMOM JAEATECIHHOCTH.
ITaTpuoTn4yeckoe BOCIIUTAHUE:

- CO3HAIOIIHMI CBOIO HaIlMOHAJIbHYIO, STHUYECKYIO
MIPUHAJJICKHOCTb, JIFOOSIIUNA CBOM HApOJI, €r0 TPaAUIuU, KYJIbTYPY;

- MPOSIBJISIIONIMN YBAXKEHUE K HUCTOPUYECKOMY U KYJIBTYPHOMY
HACIIEJIMI0 CBOETO M Jpyrux HaponaoB Poccum, cumBosiaMm, Mpa3aHUKAM,
naMsITHUKaM, TPAAUIUSIM HapOAOB, IPOKUBAIOIIUX B POJHON CTPaAHE;

- MPOSIBIIIONINN MHTEPEC K MO3HAHUIO POJHOTO SI3bIKA, UCTOPUU
U KYJBTYpPBbI CBOETO Kpasi, CBOETr0 Hapoja, Ipyrux HapoaoB Poccuu;

- 3HAIONIMKA W YBAXKAIOIIAM JIOCTHKEHUs Hamed PoauHbl —
Poccun B Hayke, MCKYCCTBE, CIOpPTE, TEXHOJOTUSIX, OOEBbIC MOABUTU U
TPYAOBbIC JOCTHXEHHMS, TepOEB U 3aIIUTHUKOB (OTedecTBa B IMPOILIOM H
COBPEMEHHOCTH;

- MPUHUMAIONIMA Yy4acTUE B MEPONPHUATHUSAX IMAaTPUOTHYECKOU
HaMnpaBJICHHOCTH.

JlyX0OBHO-HPaBCTBEHHOE BOCIIUTAHME:

- 3HAIONIUNA W YBAXKAIOUIUM JTYXOBHO-HPABCTBEHHYIO KYJIBTYPY
CBOETO Hapoja, OPHUEHTUPOBAHHBIK HA  JYXOBHbIC IIEHHOCTH U
HpPaBCTBEHHbIE HOpMBI HapojnoB Poccum, poccuiickoro oOmiecTBa B
CUTYalLMsIX HPABCTBEHHOTO BbIOOpPA (C y4ETOM HAallMOHAIBHOMU, PEIUTUO3HOMN
MIPUHA/IJICKHOCTH);

- BBIPAXAIOIIUM TOTOBHOCTh OIIEHMBATh CBOE TOBEJCHUE W
MOCTYNKHU, TOBEACHUE U TMOCTYNKH JPYTrUX JIIOJeH ¢  MO3ULUM
TPAIUIIMOHHBIX POCCUUCKUX AYXOBHO-HPABCTBEHHBIX IIEHHOCTEH U HOPM C
Y4ETOM OCO3HAHMS MOCIECTBUNA MOCTYKOB,;

- BBIPAKAIOIIUN HENPUSATUE AHTUTYMAaHHBIX W acCOIMAJIbHBIX
MOCTYKOB, TOBEJEHUS, NPOTUBOpPEUALIUX TpaAUIMOHHBIM B Poccun
JTyXOBHO-HPABCTBEHHBIM HOPMAM U I[IEHHOCTSIM;

- CO3HAIOIIMH COOTHOIIEHHE CBOOOJALI M OTBETCTBEHHOCTH
JUYHOCTH B YCIIOBUSX WHIUBUIYATLHOTO W OOIIECTBEHHOTO MPOCTPAHCTBA,
3HAYEHWE M IIEHHOCTh MEKHAIIMOHAJIBLHOTO, MEXPEIUTHO3HOTO COriacus
Jmonie, HapomoB B Poccuu, ymerommuii oOmAaThcs € JIIOJBMH  Pa3HBIX
HApOJI0B, BEPOUCIIOBEIAHNU;

- MNPOSBIISAIONIMN  HMHTEPEC K UTEHUIO, K POJAHOMY S3BIKY,
PYCCKOMY SI3BIKY M JUTEpaType KaKk 4YacTU AYXOBHOW KYJIbTYpbl CBOETO
Hapojia, POCCUUCKOTO 00IIeCTRA.

JcTeTHYECKOe BOCIIUTAHHE:
~ BBIp@XalolllMii TMOHMMAHUE IIEHHOCTH OTE€UYECTBEHHOIO W MHUPOBOTO
HCKYCCTBa, HAPOJAHBIX TPAAUIMIA U HAPOJHOTO TBOPUECTBA B UCKYCCTBE;



— TPOSBISAIONIMA  AMOIMOHATLHO-UYYBCTBEHHYI0  BOCIIPUUMYHUBOCTH K
pa3HbIM BHJIaM MCKYCCTBa, TPAJAHUIIUAM U TBOPUECTBY CBOETO M APYTHUX HAPOJIOB,
NOHUMaHWE UX BIUSHUS Ha MMOBEJCHHE JIIOJICH;

~ CO3HAIOIMH  POJb  XYAOKECTBEHHOHW  KYJIbTYphl KaKk  CpPEICTBa
KOMMYHHUKAIIM ¥ CaMOBBIPDOKEHHS B COBPEMEHHOM OOIIECTBE, 3HAYCHHE
HPaBCTBEHHBIX HOPM, IICHHOCTEH, TPaIUIIUH B UCKYCCTBE;

~ OPHEHTHPOBAHHBI Ha CaMOBBIPAKEHHE B Pa3HBIX BHUIAX HMCKYCCTBA, B
XYI0’)KECTBEHHOM TBOPYECTBE.

du3znueckoe BocnUTaHHEe, (OPMHUPOBAHHME KYJIbTYPbl 3A0POBbSI U

IMOIUOHAIBLHOTO 0JIATONOTYYHS:
- MOHUMAIONINN IIEHHOCTh JKW3HHU, 3JI0POBbS M 0O€30MMacCHOCTH,

3HAUYCHWE JIMYHBIX YCHUJIMH B COXpPaHEHWW 3JI0POBbs, 3HAIONUH U

coOJIroatoMid MpaBuia OE30MacHOCTH, OE€30MacCHOrO TOBEIEHHUS, B TOM

quciie B UHPOPMALIMOHHOM Cpeie;
- BBIPOKAIONIMM yCTAHOBKY Ha 3J0pPOBBIM 00pa3 JKU3HU

(3mopoBoe NUTaHUE, coOro/IeHre TUTHEHUYECKUX IpaBuI,
cOAJIaHCUPOBAHHBIN PEXKUM 3aHATUN U OTIbIXA, PETYIAPHYIO (QU3UYECKYIO
aKTUBHOCTD);

~ IPOSIBIISIONIUN  HENPUATHE BPEIHBIX TNPUBBIYEK (KypeHHs,
yIOTPEOJICHUsI ~ allKOToJisi, HApKOTUKOB, WIPOBOM M  HHBIX (opm
3aBUCUMOCTEH), MOHMMAaHUE WX MOCIEJICTBUM, Bpena M (PU3MYECKOro U
MICUXUYECKOTO 37]0POBBS;

- YMEIOIMKA  OCO3HaBaTh (PU3UYECKOE M  SMOLUMOHAIBHOE
COCTOSIHUE (CBOE U JIPYTUX JIOAEH), CTpEMAILUICSA YIPaBIsATh COOCTBEHHBIM
AMOILIMOHAIIHBIM COCTOSIHUEM;

- CIIOCOOHBIM alanTUPOBATHC K MEHSIOIIMMCS COLIMAJIBHBIM,
UH(GOPMAILIMOHHBIM U IPUPOAHBIM YCIOBHSIM, CTPECCOBBIM CUTYALIHSIM.
TpyaoBoe BocnuTanue:

- YBaXAIOWUN TPy, pe3yJbTaTbl CBOEro TPyHAa, TpyAa APYTHX
JIOJIEH; TIPOSBIISIONIMI WHTEPEC K MPAKTHUECKOMY M3YUEeHHIO Mpodeccuid u
TpyJa pas3InyHOro poJia, B TOM YUCJIE HA OCHOBE MPUMEHEHHS MTPEAMETHBIX
3HAHUU;

- CO3HAIOMIMKA  BAXHOCTh TpynomoOus, oOydeHus Tpyay,
HAKOIJIEHUS! HABBIKOB TPYJIOBOM NEATEIbHOCTH HA MPOTSHKEHUH KU3HM IS
YCHEMIHON MPOPECCHOHAIBHON caMOpean3alii B pOCCUHCKOM O0ILIECTBE;

- YYaCTBYIOIIMM B PEHICHUH MPAKTUYECKUX TPYAOBBIX A€, 3a1a4
(B cembe, 0O0II€00pa30BaTEIbHON OpraHU3allMi, CBOEH MECTHOCTH)

TEXHOJIOTUYECKOW ¥ COLMAJbHOM  HANpaBJIEHHOCTH,  CIIOCOOHBIN
WHULIMUPOBATh, IIJIAHUPOBATH U CAMOCTOSITEIBHO BBIIIOIHATE TAKOIO poAa
JESATENbHOCTD;

~ BBIP@XAIOUINI TOTOBHOCTh K OCO3HAaHHOMY BBIOOpDY U
MNOCTPOCHUIO WHIUBUAYATbHONW TpPaeKTOpUH OOpa30BaHUS M >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB, MOTPEOHOCTEI.



JKOJIOrHYeCKOe BOCIIUTAHHUE:

— MOHUMAIOIIMKA  3HaUYeHHMEe W TJ00aJbHBIM  Xapaktep
HKOJIOTHYECKUX MpoOsieM, MyTed UX pelIeHUs, 3HaUY€HUE SKOJOTUYECKOU
KyJbTYpHI Y€JIOBEKa, O0IECTBA;

— CO3HAIOIIMNA CBOIO OTBETCTBEHHOCTh KAaK TpaXIaHUHA U
NOTpeOuTENsl B YCIOBUAX B3aUMOCBSI3M MPUPOJHON, TEXHOJIOTHYECKON U
COLIMAJIBHOM Cpet;

- BBIPAXKAIOIINM AKTUBHOE HENPUATHE JEHUCTBUM, NPUHOCAIINX
Bpe IPUPOJE; OPUEHTUPOBAHHBIN HA TPUMEHEHUE 3HAHUI €CTECTBEHHBIX U
COLIMAJbHBIX HAyK JUIsI PElIeHUS 3aJady B OOJacTH OXpaHbl MPHUPOJBI,
IUIAHUPOBAHUSI CBOMX IOCTYNKOB M OLEHKH MX BO3MOKHBIX IOCJIEACTBUI
JUJISL OKPYIKAIOIIEN CPEbI;

- YYaCTBYIOIIHMI B MPAKTUYECKON JESITEIIBHOCTU 3KOJIOTHYECKOM,
IPUPOAOOXPAHHON HAIIPABICHHOCTH.

IleHHOCTH HAYYHOI'0 O3HAHMA:

— BBIP@XalOlM TO03HABATEIbHBIE HHTEPECHl B Pa3HbIX MPEIMETHBIX
00JacTIX C y4eTOM MHAUBUIyaJIbHBIX HHTEPECOB, CIIOCOOHOCTEH, TOCTHKEHUH;

— OPUEHTUPOBAHHBIA B JEITEIBHOCTM HA HAay4HbIE 3HAHHUS O MPUPOJE U
0011eCTBE, B3aMMOCBS3SIX YEJIOBEKa C MPUPOJTHON U COLIMAIBHOM Cpelo;

— pa3BUBAIOIIMI HABBIKM MCIOJIB30BAHMS PA3NMUYHBIX CPEACTB MO3HAHMS,
HAKOIUJICHUS 3HAHUM 0 MUpE (S3BbIKOBasI, YNTATEIBCKAS KYJIbTYpa, NEITeIbHOCTh B
uH(pOpPMAITMOHHOM, ITU(POBOI cpeie);

— JICMOHCTPHUPYIOIIMNA HABBIKM  HAONIOACHWM, HaKoIUieHUs  (HaKkToB,
OCMBICJIEHUSI ONBITA B €CTECTBEHHO-HAYYHOM M TyMaHUTapHOW 00acTix
MO3HAHUSI, UCCIEA0BATENbCKON EATEIbHOCTH



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3ieioB dyeKkTpoHHbIE (LM (POBbLIE)
KonTposabHbie IpakTnyeckue
n/m | M TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1.@0u3uka u e€ poJib B NO3HAHUM OKPYKAIOIIEro MUPA
bubnuorexa [IOK
1.1 ) - 2
M3HEa - Hayka 0 fpupose https://m.edsoo.ru/7f416194
bubmnoreka IIOK
1.2 ) 2 1
VISHHCCICHE BEHHHHAL https://m.eds00.ru/7f416194
EcrecTBeHHOHay4HBIN bubnmnorexka HOK
1.3 2 1
METO/I TO3HAHUS https://m.eds00.ru/7f416194
Hroro o pasneny 6
Pasnen 2.11epBoHavanbHbIe CBeICHUSI O CTPOCHUM BeleCTBa
bu6anoreka LIOK
2.1 1
CTpoeHHe BellecTsa https://m.eds00.ru/7f416194
J{Br>xeHue u
2.2 B3aUMOJICHCTBHUE YaCTH 2 1 bubmorexa LOK
' 8 " https://m.edsoo.ru/7f416194
BEILIECTBA
53 ArperatHble COCTOSHUS 5 bubmuoreka [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
Wroro no pazneny 5

Paznen 3./IBu:xeHue U B3auMo/ieiicTBUE TeJl

3.1

MexaHu4ecKkoe JBHKEHHE

3

bu6nunorexa LIOK
https://m.edsoo.ru/7f416194




3.2 WNuepnus, macca, 4 bu6nmmoreka [IOK
' IUIOTHOCTB https://m.eds00.ru/7f416194
bub6nmoreka [IOK
33 Cuna. Bupt cunt 14 https://m.edso00.ru/7f416194
Uroro no pazueny 21
Pa3znea 4./laBjienne TBEPABIX TeJl, s KMAKOCTEH U ra3oB
Hasnenue. [lepenaua
41 JABJICHUS TBEPIBIMU 3 bubnunoreka LIOK
' TeJaMU, JXHUJIKOCTSIMH U https://m.edsoo.ru/7f416194
rasamu
bubnunoreka LIOK
42 | Hapnenne xuakocti > https:/m.eds00.ru/7f416194
bubmuoreka [{OK
43 ATMochepHOe AaBICHHe 0 https://m.eds00.ru/7f416194
JlericTBHE )KUAKOCTH U ra3a
4.4 Ha MOTPYKEHHOE B HUX 7 bubmorexa [JOK
' py https://m.eds00.ru/7f416194
TEJI0
Hroro no paszneny 21
Pa3nes 5.PaGora u MOIIHOCTB. JHeprus
bubmmoteka IIOK
A P
> 360Ta 1 MOWHOCTE 3 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
52 Hpoctbie MexamH3MEI > https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
5.3 M 4
CXAHITTCCKad SHepTt https://m.edso0.ru/7f416194




Hroro no pazgeny 12
PezepBHOE BpeMms 3
OBILEE KOJIMYECTBO 68 12

YACOB I10 ITPOTPAMME




8 KUIACC

HaumeHoBaHue KoauvecTBo yacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KonTposbHbIe IIpakTn4yeckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCypchl
MPOrpamMmbl padoThI padoTbI
Pa3nen 1.TenioBble siBJIeHUSA
11 CtpoeHue u CBOMCTBa 7 bubnmoreka [JOK
' BELIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terosere mpoueccht 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2.2/ekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DNEKTpUUECKUE 3apsIbl.
2.1 3a SI)KIZHHI)IC Tenai I/IIIX 7 1 bubmorexa HOK
' P . https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHEC
59 [TocTrosiHHBIM 20 5 7 bu6mmorexa [IOK
' JIIEKTPUYECKUHN TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTICHt https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnuoteka [JOK
' VHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PesepBHOE Bpems 3
BIIEE KOJIMYECTB
OBII © ¢TBO 68 4 145
YACOB I10 ITPOT'PAMME




9 KUIIACC

HaumeHnoBanue KoanuyecTBO 4acoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KonTposbHbIe IIpakTn4yeckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCypchl
MPOrpamMmbl padoThI padoTbI
Pa3nen 1.Mexann4deckue siBJIeHHS
MexaHn4deckoe BuG 10K
nOJInoTEKA
11 0 10 1
JIBHIRCHIC 1 CHOCODRT https://m.edsoo.ru/7f41a4a6
€ro OIKMCaHUs
bu6mmoreka [IOK
12 B 5 20 1 3
SAMOACHCTBHE T https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHbL COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3nen 2.Mexannuyeckue KoJ1e0aHUA U BOJIHBI
21 MexaHudeckue 7 3 bu6nmoreka [JOK
' Konebanus https://m.edsoo.ru/7f41a4a6
29 MexaHndecKkue BOJIHBI. 8 1 3 bu6nmoreka [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3.2/1eKTpOMarHuTHOE 10JI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE
oJie u bu6mmoreka [JOK
3.1 6 2
3JIEKTPOMAarHUTHBIE https://m.edsoo.ru/7f41a4a6

BOJIHBI




Hroro no pazgeny

Pa3zgen 4.CBeToBbI€ IBJICHUSA

3aKOHBI bubnuorexa [JOK
4.1 6
pacnpocTpaHeHus CBETA https://m.edsoo.ru/7f41a4a6
4 JIvH3BI 1 onTHYECKHE 6 bubmuorexa [JOK
' IpUOOPEI https://m.edsoo.ru/7f41a4a6
Paznoxenue Oemoro bubmuorexa [JOK
4.3 3
CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Paznen S.KBanToBBIE SIBJICHUS
Hcnyckanue u
5.1 TIOTJIOIICHHE CBETa 4 bubmorexa HOK
' HI https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aToMHOroO 6 bubnnoreka [JOK
' apa https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
5.3 A 7
ACPHEHIE peakttan https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17

Pa3nen 6.I1oBTOpHTEILHO-00001IAI01IUIT MOAY 1B

6.1

[ToBTOpEHME M
000011IeH1E
coJlep’KaHus Kypca
¢buzuku 3a 7-9 knacc

bubnmnoreka [JOK
https://m.edsoo.ru/7f41a4a6




Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27




MPOBEPSIEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHUS OCHOBHOM OBPA30BATEJILHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

7 KIIACC
Kon
npoBepsieM IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOT'O 00111ero
oro oOpa3oBaHus
pe3yjabrara
11 HCII0JIb30BaTh U3yYEHHBIE MIOHATHS
1 pazinuaTh SBJICHHUS MO ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
¢busnveckoe sBICHUE
pacrio3HaBaTh NPOSBICHUE U3YUYEHHBIX (DU3MUYECKUX SBICHUH B OKPYXKAIOIIEM MHUpE, B TOM Yuciie (U3NYeCKUe sSBJICHUS B
1.3 MPUPOJE, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3aJady B Y4eOHYIO, BBLIEIATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bU3NYECKUX SIBICHUH
ONKCHIBATh W3YYEHHBIE CBOMCTBA Tel M (DU3MYECKUE SIBICHUS, MCNONb3ys (U3NYECKHWE BEIWYHMHBI, MPH OMHUCAHUU
14 MPAaBUIILHO TPAKTOBATH (PM3UUECKUI CMBICI HCIIOJIb3YEMbIX BETMUMH, UX 0003HAUCHHSI U €IUHUIIBI (PU3UUYECKUX BEITHYUH,

HaXOIUTh (QOPMYJbl, CBA3BIBAIOLIME JAHHYI (U3MUECKYI0 BEIMYMHY C JIPYTMMHM BEJIMYMHAMH, CTPOUTH Ipaduku

HU3YUCHHBIX 3aBUCHUMOCTE (I)I/ISI/I‘-ICCKI/IX BCIIMYHH




1.5

XapaKTCpHU30BaTb CBOMCTBaA TCI, (bl/ISI/ILIeCKI/Ie SABJICHUSA W IPOLECCHI, MCIIOJB3Yys M3YYCHHBIC 3aKOHBI, IIPU 3TOM JaBaTb

CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMaTUYECKOE BhIPAKEHHE

1.6

O0OBICHATH (1)I/I3I/I‘ICCKI/I€ SABJICHUA, IPOLECCCBI U CBOMCTBaA TCJI, B TOM 4YHCIIC WM B KOHTCKCTC CI/ITyaLII/Iﬁ IIPaKTUKO-
OPHUCHTHPOBAHHOI'O XapaKTepa: BBIABIATE IIPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH 00bsicHeHHE U3 1 — 2 JIOTHYECKHX

1aroB ¢ onopoi Ha 1 — 2 U3y4eHHBIX CBOMCTBA (PU3UYECKUX SBICHHH, (PU3UIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHble 3a7auu B | — 2 1elCTBUS, HCIIOIB3Ys 3aKOHBI U ()OPMYIIbI, CBS3bIBAIOLINE (PU3UUECKUE BEIUYMHBL: HA
OCHOBE aHAJIM3a YCIIOBHS 3a/la4M 3alMChIBATh KPATKOE YCIOBHUE, MOJACTABIATH (PU3MYECKHE BEITMYMHBI B (OPMYIBI H
IIPOBOJIUTH PACUYEThl, HAXOAUTH CIIPABOYHBIE JaHHbIE, HEOOXOAUMBIE Ul PEIICHUs 3a]ad, OLCHUBATh PEaJMCTUYHOCTD

MOJIY9eHHOU (PH3UIECKON BETHYHHBI

1.8

pacrio3HaBaTb HpO6J’IeMI>I, KOTOPBIC MOXHO PCIINTHL HpHW IMOMOIIU (1)I/ISI/I‘~IGCKI/IX METOJ0B, B OIMMCAHWNU HCCICIOBAHUA
BBLACIIATH MIPOBEPACMOC TPCAIIOIIOKCHUC (I‘I/IHOTC3Y), pa3jindaTb U UHTCPIPECTUPOBATH HOJ'Iy‘ICHHBIfI pe3yibTaT, HAXOAUTH

OIIIMOKHU B XO0J€ OIlbITa, ACJaTh BBIBOJBLI 110 €T'0 pE3YyJIbTaTaM

1.9

MIPOBOJIUTH OTBITHI 110 HAOMIOACHUIO (PU3NYECKUX SBICHUM WM (PU3NIECKUX CBOMCTB Te: (HOPMYIHUPOBAThH MPOBEPSIEMbIE
MIPEINOIOKEHHSI, COOMPATh YCTAaHOBKY W3 MPEJIOKEHHOTO 000OpYIOBaHUS, 3alKCHIBATh XOJ OMbITa U (POPMYTUPOBATH

BBIBOIbBI




BBIIIOJHATE IIPSAMBIC H3MCPCHHUA C HCIIOJB30BaAHHUEM AaHAJIOTOBBIX U I_II/I(prBI)IX HpI/I60p0B, 3aIIMChIBaTh ITOKAa3aHUA

1.10
puOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUH
MIPOBOJIUTH HCCIICOBAaHUE 3aBUCUMOCTH OJHOM (IM3MYECKOM BEIUYMHBI OT JPYrOM C MCIONBb30BAHUEM MPSIMBIX
111 M3MEpEeHHl, y4acTBOBaTh B IUIAHUPOBAHUU Y4eOHOTO HCCIEIOBaHUs, COOMpATh YCTAHOBKY M BBINOJHSATH M3MEPEHUS,
cliefysl MPeIUIOKEHHOMY IUIaHy, (PUKCHpPOBATh Pe3yJabTaThl MOJTYYCHHOW 3aBUCHMOCTH (PH3MUECKUX BEIMYMH B BUJIEC
MIPeIJIOKEHHBIX TaOIHIl U TPpadUKOB, JAeNaTh BBIBOBI [0 PE3yJIbTaTaM HCCIIEOBAHUS
112 MPOBOAUTh KOCBEHHBIE H3MepeHUs (U3MUECKUX BEIUYHMH, CIeNys MNPEeJIOKCHHON HHCTPYKIMH: TMPU BBITOJHECHUH
M3MEPEeHUH coOUpaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIISATH 3HAYCHUE UICKOMOW BETHUUHBI
1.13 coOJr01aTh MpaBUiia TEXHUKK O€30MaCHOCTH MpU padboTe ¢ 1abopaTopHBIM 000PYI0BAHHEM
yKa3bplBaTh MPUHLUIBI JeHCTBUS NPHOOPOB M TEXHUYECKUX YCTPOWCTB, XapaKTepHU30BaTh NPUHIMIBI JACHCTBUS
1.14 M3Y4YEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C MOMOUIBIO UX OMHCAHMSI, UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3UUYECKUX

SIBIICHUH U HCO6XO,Z[I/IMLIG (bI/ISI/ILIeCKI/Ie 3aKOHBI U 3aKOHOMCEPHOCTU




1.15

MPUBOJIUTH MPUMEPHI (HAXOAUTh MHGOPMAIUIO O MPUMEpPax) MPAKTUYECKOTO HCIOIB30BaHUS (PU3NYECKUX 3HAHUU B
MIOBCETHEBHOM KU3HU Ui oOecredeHrs 6e30MaCHOCTH MpU OOpaIIeHUnH ¢ MPUOOPaMU M TEXHUYECKUMHU YCTPOWCTBAMH,

COXpPaHCHUS 300POBbA U CO6J'II-OI[€HI/I$I HOPM 3KOJIOTHYECKOI'O ITOBEACHHS B OKp}I)KaIOH_[eﬁ cpeae

1.16

OCYHICCTBJIATDH 0T60p HCTOYHUKOB I/IH(I)OpMaI_II/II/I B CCTH I/IHTepHeT B COOTBCTCTBHU C 3aJaHHBIM IMOUCKOBBIM 3allpOCOM, Ha
OCHOBC HMMCIOIIUXCA 3HaHWUHN U HYTCM CPaBHCHUA PA3JIMYHBIX UCTOYHHKOB BBIJACIIATH I/IH(bOpMaI_[I/IIO, KOTOpasa ABJISACTCA

MPOTHBOPEYNBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.17

WCIOJIb30BaTh IPU BBIIOJHEHUM Y4E€OHBIX 3aJaHUM HayYHONOIYJSAPHYIO JHUTEpaTypy (PU3MUECKOro coJep:KaHus,
CIIpaBOYHBbIE MaTepHualbl, pecypchl ceTu MHTepHeT, BiaAeTh NMpUEMaMU KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs

nH(OPMAIIUY U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3/1aBaTb COOCTBEHHbBIE KpaTKUE MHCbMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE 2 — 3 HMCTOYHMKOB HH(OpMaINH
(GU3MYECKOro coJiepKaHusl, B TOM 4HCiIe MyOINYHO JIeNaTh KpaTKue COOOLIEHHs O pe3ysbTaTaX MPOEKTOB MM y4eOHBIX
WCCIIEIOBAaHUM, MPU 3TOM I'PaMOTHO MCIIOJIb30BAaTh M3yYEHHBIH MOHATHHHBINA anmmapar Kypca (U3MKH, CONPOBOXKAAThH

BBICTYIIJICHUC Hpe3eHTaI_II/IeI>’I




IIpHU BBIIIOJIHCHHUHN y‘IC6HBIX IIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacupeacisaTb 0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C
1.19 IIOCTAaBJICHHBIMU 3aJadaMu, CICAUTH 3a BBIIIOJTHCHHUCM IlJIaHa HeﬁCTBHﬁ, aJICKBATHO OLICHUBATb COOCTBEHHBII BKJ1aJd B

ACATCIIBHOCTD I'PYIIIIbLI, BEICTpauBaTh KOMMYHUKATHBHOC B3aHMOHeﬁCTBHe, YUUTBIBasA MHCHHUE OKPYXXAIOMIUX

8 KJIACC
Koa nposepsiemoro IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
pe3yjabTara OCHOBHOT'0 00111€r0 00pa30BaHus
1.1 HUCIIOJIL30BaTh OHATHUSA
19 pasnuyath SBICHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX
JTaHHOE (PU3MUECKOE SBJICHHUE
pacrmo3HaBaTh MPOSBICHHWE H3YyYEHHBIX (PU3NYECKUX SBIECHUI B OKpYXalOIleM MHUpE, B TOM YHCIE
1.3 (du3nueckre SIBICHUS B MPHUPOJC, MPU ITOM NEPEBOAWTHh NMPAKTHUECKYIO 3a/Jady B Y4€OHYIO, BBIICIATH
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI
OIMMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3WYCCKUE SIBIICHUS, HCIIOJIB3YSA (U3NYCCKUE BEITUYHHBI, TPH
14 OMMCAaHUU TIPABHIBLHO TPAKTOBATh (PM3UUYECKHI CMBICI HUCIIOJIb3yeMbIX BETMYHUH, 0003HAUYCHUS U €IMHUIIBI
(U3HYECKUX BEJIWYMH, HAXOAWTHh (POPMYJIBI, CBS3BIBAIONIME JAHHYIO (DM3MYECKYIO BEIUYHHY C JIPYTHMH
BEJTMYUHAMU, CTPOUTH IPapUKU H3y4EHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH




1.5

XapaKTCpHU30BaTb CBOMCTBa TECII, (bl/ISI/I‘leCKI/IC SABJICHUSA W IIPOLECCCHI, MCIIOJIb3ysd M3YUCHHBIC 3aKOHEBI, IIPU

3TOM J]aBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aIMCHIBATH €r0 MATEMAaTHYECKOE BBHIPAKECHUE

1.6

OOBACHATH (bnmqecm/le IIpouecChl U CBOMCTBaA TCJI, B TOM YHCJIC H B KOHTCKCTC CI/ITyaHI/Iﬁ IMPaKTHUKO-
OPHUCHTHPOBAHHOI'O XapaKTCpa: BbBIABIIATH NPUYIUMHHO-CICICTBCHHBIC CBA3U, CTPOUTH o0BscHenne u3z 1 — 2
JIOTHYSCKHX MIaroB ¢ ITOMOIIb0 1 — 2 HN3YUCHHBIX CBOIMCTBa (1)I/ISI/I‘leCKI/IX HBHCHHﬁ, (l)I/I3I/ILIeCKI/IX 3aKO0Ha HJIN

3aKOHOMEPHOCTH

1.7

pemarh pacy€THbIe 3a7auu B 2 — 3 NIEHCTBHSA, MCIIONB3Ys 3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIINE (pU3HUECKHUE
BEJIMYUHBI: HA OCHOBE aHalM3a YCJIOBUA 3aa4d 3alMChIBATh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JUISL PELLIEHUs 3a/1a4y, BHIOMpATh 3aKOHBI U (hOPMYJIbI, HEOOXOUMBIE AJis €€ pPelleHus, IPOBOJUTh

paC‘IéTH " CPAaBHUBATH INOJTYYCHHOC 3HAUCHUC Q)HSHHGCKOI‘;I BCJIMYMHBI C U3BCCTHBIMH JaHHBIMU

1.8

pacnio3HaBaTb HpO6JIeMBI, KOTOPBIC MOXHO PCIIWTL IIPpU TTOMOIIHA (I)I/ISI/ILIGCKI/IX MCTOHOB, HCIOJIb3Yyd
OIMMMCAHUC MCCICAOBAHUSA, BBIACIIATH IPOBEPACMOC MPCAIOIIOKCHHUE, OLCHUBATH IPAaBUIIBHOCTH IMOPAAKA

MMPOBEACHUA UCCIICAOBaHNs, ACJIAaTh BBIBObI

1.9

MIPOBOJIUTDH OTIBITHI IO HAOTIOICHUIO (PU3NYECKUX SIBJICHUN WK (U3HUECKUX CBOMCTB TeN: (hOPMYyTUPOBATh
MpoBepsieMble MPEANOI0KEHUs, COOUpaTh YCTAaHOBKY U3 MPEIOKEHHOTO 00OPYJIOBAaHHUS, OMUCKHIBATH X0

ombITa U (OPMyYIHPOBATH BHIBOBI




BBIIIOJHATE IIPAMBIC H3MCPEHUSA C HCIIOJB30BAHUCM aHAJIOI'OBBIX HpI/I60p0B U AaTYHNKOB (1)I/ISI/II'ICCKI/IX

1.10
BEJIMYUH, CPABHUBATH PE3YJIHTATHI U3MEPEHUM C YUETOM 3aIaHHON a0COJIFOTHOM MOTPEITHOCTH
MPOBOJIUTH MCCIICIOBAHNWE 3aBUCUMOCTH OJHOW (PU3MYECKOW BEIMYMHBI OT APYTOM C HCIOJIb30BAaHHEM
111 MPSMBIX U3MEPECHUIA: IJIAHUPOBATH UCCIIEOBAHUE, COOMPATh YCTAHOBKY U BBHITIONHSTH U3MEPECHHUS, CICIYs
MPeJI0KEHHOMY IJIaHy, (UKCHPOBATH PE3YNbTAThl MOJYUYEHHOW 3aBUCUMOCTH B BUE TaOIUI[ U TPapuKOB,
JIeNIaTh BBIBOJIBI 1O PE3YJIbTaTaM UCCIICOBAHUS
112 MPOBOJIUTh KOCBEHHBIC HM3MEpeHUs (DHU3WYECKUX BEJIWYWH: IUIAHUPOBATh HM3MEpPEHUs, CcoOMpaTh
AKCIIEPUMEHTAILHYIO YCTAHOBKY, CIICYS MPEII0KEHHON HHCTPYKIIMH, U BBIYUCIIATH 3HAUCHUE BEIIMIMHBI
1.13 coOJr01aTh MpaBuiia TEXHUKK 0€30MaCHOCTH MpU padboTe ¢ J1abopaTOpHBIM 000PYI0BAHHEM
XapaKTepU30BaTh MPHUHIUIIEI IEHCTBUS M3YUCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM HA HX
1.14 OMMCaHUs, WCIONb3Yys 3HAHUS O CBOMCTBaX (U3MYECKUX SBICHUA M HEOOXOoAMMbIE (PHU3UUECKHe
3aKOHOMEPHOCTH
pacro3HaBaTh MPOCThIC TEXHUICCKUE YCTPOMCTBA U M3MEPUTEITBHBIC MPUOOPHI IO CXeMaM U CXEMaTHYHBIM
1.15 PUCYHKaM, COCTABIIATH CXEMBI SJIEKTPHUECKUX IEMel ¢ MOCciIeI0BaTeIbHBIM U TapaieIbHbIM COeIMHEHUEM

OJICMCHTOB, pa3jindas YCJIOBHBIC 0003HaYEHMS JICMEHTOB OJICKTPHUYCCKUX merei




1.16

HPUBOIUTH NPUMEPHI (HAXOIUTh HHPOPMAIMIO O MPUMEPax) MPAKTHYECKOTO HCIOIB30BaHUS (PU3NUECKUX
3HaHUIl B TOBCEIHEBHOW >XM3HM Ui oOecreyeHHus Oe30MacHOCTH MpH OOpalleHHuH ¢ npudopamMu U
TEXHUYECKHMHU YCTPOHCTBAMH, COXPAHEHUS 3/10pPOBbs M COOIIOJICHHUS HOPM DKOJOTMYECKOTO MOBEACHUS B

OKpY>Karollen cpefie

1.17

OCYIICCTBIIATH IMOUCK I/IH(bOpMaI_[I/II/I (1)I/ISI/II'IGCKOFO COZACpKaHus B CCTU I/IHTepHeT, Ha OCHOBC MMCHOIIUXCS
3HAHUN U HYTGM CpaBHCHHUA AOMNOJIHHUTCIBbHBIX HCTOYHHWKOB BLIICIATH I/IH(i)OpMaLII/IIO, KOTOpasa ABJIACTCA

MIPOTUBOPEUYUBOI UITU MOXKET OBITH HEJJOCTOBEPHOM

1.18

WCTIOJB30BAaTh TPU BBHIMOJIHEHUH YYEOHBIX 3alaHUil HAyYHO-TIOMYJSIPHYIO JIHTEpaTypy (QH3UIECKOTro
collepaKaHusA, CIPAaBOYHBIC MaTepuasbl, pecypchl cetu MHTepHET; Bianerh NpuéMaMy KOHCIIEKTUPOBAHMS

TeKCTa, IpeodpazoBaHus MHPOPMAITUU M3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

CcO3aaBaThb COOCTBEHHBbIE IHCHMEHHBIC U KpaTKUC YCTHBIC COO6H_I6HI/I}I, 060611_[3}[ I/IH(I)OpMaI_[I/IIO nus3
HECKOJBKHX HCTOYHHUKOB (1)I/ISI/II-IGCKOFO COJZCpIKaHudA, B TOM YHCJIC l'[y6J'II/IT-IHO NpEACTABIATE PC3YJIbTAThI
HpOGKTHOfI nin I/ICCHG,[[OBaTeHLCKOP’I ACATCIIbBHOCTHU, IPHU 3TOM TPaMOTHO HUCIOJIB30BATb H3y‘1€HHBIfI

MOHATUMHBIN anmnapar Kypca QU3UKH, COPOBOXKAATH BBICTYIUICHHE MTpe3eHTaluei




1.20

IIPpH BBIIIOJTHCHHUHN y‘Ie6HBIX IIPOCKTOB U I/ICCHC,ZLOBaHPII;'I (l)I/ISI/ILIeCKI/IX IMpoHeCCOB paCnpeaAciisiTh 0053aHHOCTH
B Irpymnmec B COOTBCTCTBHMU C IIOCTABJICHHBIMU 3aJavdaMM, CICAWUTL 3a BBIIIOJIHCHUCM ILJIdHA JIEUCTBUIN U
KOPPEKTHPOBATHL €TI0, aJICKBATHO OLICHHMBATH COOCTBEHHBIH BKJIaJd B ACATCIIBHOCTH I'PYIIIIBI, BBICTPAUBATH

KOMMYHHUKAaTHBHOE B3aUMOICHCTBHE, IPOSIBIISASA TOTOBHOCTD Pa3peIiaTh KOH(IUKTHI

9 KUIIACC

Kox npoBepsiemoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl

pe3yjabTara OCHOBHOTI'0 00111er0 00pa30BaHus
1.1 HCMOJIb30BATh U3YYEHHBIC TOHATHUS
12 pasnuyath SBIEHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX
JTaHHOE (PU3MUECKOE SBJICHHUE
pacrmo3HaBaTh NPOSBICHUE H3YYEHHBIX (PU3UYECKUX SIBICHUNA B OKpPYKAIOIIEeM MHpE, B TOM 4YHUCIIEe
1.3 (buzuvecKre SBICHUS B MPUPOJIE, MPU STOM TMEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PUINIECKUX SIBICHUI




14

OIMUCBIBATh U3YYCHHBLIC CBOICTBA TE€I U (1)I/I3I/I‘-IeCKI/Ie SIBJICHUS, UCIIOJIb3Ys (bl/ISI/I‘ICCKI/Ie BCJIMYHHBI, ITPU
OIIMCAHHU IIPABUJIIBHO TPAKTOBATH q)HSI/I‘IeCKI/Iﬁ CMBICJI HCIIOJB3YEMBIX BCJIIMYHH, 0003HAYEHHUS H
CANHUIIBI (bn3nqec1cnx BCJIIMYHMH, HAXOJHUTDH (1)0pMy.]ILI, CBA3BIBAOIINUC JAHHYIO (1)I/I3I/I‘-IGCKYIO BCJIIMYHHY C

JIPYTUMHU BEJTMYUHAMU, CTPOUTH IPaUKU U3yYEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH

1.5

XapaKTCpU30BaTb CBOMCTBa TCII, (I)I/I3I/I‘ICCKI/IG SABJICHUS WU MPOLECCChI, UCIIOJIb3Y N3YUCHHBIC 3aKOHBI, IIPpH

3TOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aIMCHIBATH €r0 MATEMAaTHICCKOE BRIPAKECHUE

1.6

OOBACHATH (bI/ISI/ILICCKI/Ie IMpouecChbl U CBOMCTBa TCJI, B TOM YHCJIIC U B KOHTCKCTC CI/ITyaHI/Iﬁ IIPpaKTHUKO-
OPHUCHTHPOBAHHOI'O XapPaKTCpPa: BbIABIATE HPUYINHHO-CICICTBCHHBIC CBA3U, CTPOUTH 00BsICHEHUE U3 2 —
3 JTOrHYecKUX IIaroB C IIOMOIIIBIO 2-3 HU3YUCHHBIX CBOICTBa (I)I/I3I/I‘ICCKI/IX ﬂBJ'IeHHfI, (bPISI/I‘IeCKI/IX 3aKOHa

HJIM 3aKOHOMCPHOCTHU

1.7

pemaTh pacu€THBIE 3aJa4ydl (OMHpAroIIMecss Ha cucTeMy W3 2 — 3 ypaBHEHWI), UCIIONB3YS 3aKOHBI U
(dbopMyIbl, CBsA3bIBAIOIIME (U3MYECKUE BEIMUYMHBI: Ha OCHOBE aHAJIM3a YCJIOBMS 3ajjaudl 3allChIBATh
KpaTKO€ yCJIOBHE, BBISBISATH HEOCTAIOLINE WM U30BITOYHBIE JaHHBIC, BEIOUpATh 3aKOHBI U (POPMYIIbI,
HE00XOAMMBIE JJIsl PELIeHUs, IPOBOAUTE PACUETHI U OLIEHUBATh PEATUCTUYHOCTD MOJIyYEHHOTO 3HAUEHUS

(hbU3UIECKON BETMUUHBI




1.8

pacro3HaBaTb HpOGHGMH, KOTOPBIC MOXHO pPCIIWTH IIPpHU ITOMOIIU (1)I/IBI/I‘-ICCKI/IX MCTOAOB, HCIOJIb3Ys
OIIMCAaHUEC HCCICAOBAHUA, BBIACIIATE IIPOBEPACMOC IPEANIOIO0KEHUEC, OLCHHUBATHL IIPABHJIBHOCTH ITOpAOAKA

MIPOBCACHNA NCCIICAOBAaHUsA, ACIATh BHIBOAbI, MHTCPIIPETUPOBATL PC3YJIbTAThI HaGJIIOI[GHI/If/’I U OIIBITOB

1.9

IPOBOJUTH OIBITHI 10 HAOMIOJEHHUI0O (U3MUECKUX SBJIEHUM MM (U3MYECKHX CBOWMCTB TeIl:
CaMOCTOSITENTFHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyI0BAaHNS, OMMCHIBATH X0/ ONBITA U

€T0 PE3yJIbTAaThlI, q)OpMy.]'II/IpOBaTb BBIBOJbI

1.10

MIPOBOUTH MPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPCHHMA, OTIPECIISs CPEIHEe 3HAUYCHUE H3MEPSIEMOM
BeTMYUHBI ((DOKYCHOE paccTosiHuE coOMparouieil JuH3bI), 0OOCHOBBIBATH BBIOOp croco0a HU3MEpeHus

(u3MepUTenLHOro Mpruodopa)

1.11

MIPOBOJIUTH MCCIIEJOBAHNE 3aBUCUMOCTEN (PU3NYECKUX BEJIMYHMH C UCIOIb30BAHUEM MPSAMBIX U3MEPEHUIA:
IUIAaHUPOBATh HUCCIIEJOBAaHME, CaMOCTOSTENbHO COOMpaTh YCTAaHOBKY, (DUKCHpPOBATh pPE3yJIbTaThl
MOJTy4YEHHOM 3aBUCUMOCTH (PU3MYECKMX BEJIMYMH B BHJE TaOMMIM TpaHKOB, JA€iaTh BBIBOJABI MO

pe3yJibTaTaM HCCleA0BaHUS

1.12

OpOBOAUTL KOCBCHHBIC H3MCECPCHUSA (1)I/I3I/I‘IGCKI/IX BCJIIMYHH: IUIAHUPOBATH HU3MCPCHUA, CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJHATE MH3MCPCHUA, CICAYS HpeﬂHO)I(eHHOfI HHCTPYKIINH,
BBIUUCIIATE 3HAYCHHUC BCIWYHWHBI W AHAJIU3UPOBATH ITOJTYUYCHHBIC PE3YJIbTATBI C y‘-IéTOM 3a,Z[aHHOI>'I

MOTPEIIHOCTH U3MEPEHUHN

1.13

co0Jro1aTh MpaBuiIa TEXHUKU O€30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM




1.14

pa3nuyaTh OCHOBHBIC MPU3HAKH M3YYCHHBIX (PU3UYECKHX MOJIEJICH: MaTepualibHas TOYKa, aOCOITIOTHO
TBEP/IOE TEJ0, TOUCUHBIM UCTOYHUK CBETA, JIy4, TOHKAs JMH3a, [IJIaHeTapHas MOJENb aToMa, HYKJIOHHAas

MOZCJIb aTOMHOTI'0 Apa

1.15

XapaKTepU30BaTh MPUHIIUIIBI ACHCTBUS M3yUYEHHBIX MPHUOOPOB U TEXHUYECKHX YCTPOMCTB C OMOPOM Ha
WX ONMCAHUS, WCIOJIb3ys 3HAHUS O CBOMCTBAX (PM3MYECKUX SIBICHUA M HEOOXOIUMBIE (PH3MUECKUE

3aKOHOMCPHOCTH

1.16

HCIIOJIB30BATh CXCEMblI U CXEMATUYHBIC PUCYHKH H3YUCHHBIX TCXHHYCCKUX yCTpOfICTB, HN3MCPUTCIIbHBIX
HpI/I60pOB N TCXHOJIOTMYCCKUX IIPOLECCCOB IIPpH PCHICHHH y‘IC6HO'HpaKTI/I‘{eCKI/IX 3aJda4, OIITHYCCKHC

CXEMBI JJIsl IOCTPOCHUSI M300paKEHHUI B TUIOCKOM 3€pKaJie ¥ COOMPAIONIeH JTHH3e

1.17

NPUBOANTH TPHUMEPHl (HAXOAWUTh HWH(POPMAIMIO O TpUMEpax) MPAKTHUECKOTO MCIIOIb30BAHMS
¢u3nYecKUX 3HAHUI B TMOBCEIHEBHOW JXKM3HU JUId oOecredeHus Oe30MacHOCTH MpH OOpalleHHH ¢
npubopaMu UM TEXHUYECKMMM YyCTPOWCTBAMM, COXPAaHEHHUS 3JI0pOBbS M  COOJIOJEHUS HOPM

3KOJIOTUYECKOT0 MMOBEJICHUS B OKPYKAIOIIEH cpefie

1.18

OCYIIECTBIATh MOUCK WHpOpManuu (GU3UUIECKOro CcofepkaHusi B ceTu VHTepHET, caMOCTOSTENbHO
dbopmMynupyss TOWCKOBBIA 3alpoC, HAXOAWTHh IIYTH OINPEACICHHUS JIOCTOBEPHOCTU MOITYYCHHOM

HH(bOpMaI_II/II/I Ha OCHOBE UMEIOIINXCS 3HAaHUI U JOIOJHUTEIbHBIX HCTOUHHUKOB




1.19

WCIIOJIb30BaTh IPHU BBHINOJHEHUH Y4YEOHBIX 33JaHUN HAayYHO-TIOMYJAPHYIO JHUTEpaTypy (QHU3NYECcKOro
COJIEpKaHus, CIIPAaBOYHbIE MaTE€pHAJIbL, PECYPCHI CETH VIHTEpHET; BlIaieTh IpUEMaMHU KOHCIIEKTUPOBAHUS

TeKCcTa, MpeoOpa3zoBaHus HHGOPMAIIUU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(GOpPMAIMU U3 HECKOJIBKUX
WCTOYHUKOB (DU3UUYECKOTO COJACPIKAHMS, MYOJIMYHO TMPEACTABIATh PE3YNbTAThl MPOCKTHOW WU
UCCIIEIOBATENbCKON JESTENIbHOCTH, MPU 3TOM TPAMOTHO HCIONb30BaTh H3YUEHHBIM TMOHATUHHBINA
ammapar HM3y4aeMoro pasnuena (U3MKH W CONpPOBOXKAATh BBICTYIUICHHE NpPE3CHTAlMed C y4EéToM

0COOEHHOCTEH AyaAUTOPUH CBEPCTHUKOB

1.21

IIpU  BBIOJIHEHUU YYEOHBIX TPOEKTOB M HCCIENOBAaHUN (U3NYECKUX TMPOILIECCOB pPACIPEAEATh
00513aHHOCTH B I'pYIIe B COOTBETCTBHM C IOCTABJICHHBIMH 3a/1a4aMU, CJIEIUTh 3a BBHIIOJIHEHUEM IJIaHA
NEHCTBUI M KOPPEKTHPOBATh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B AESITEIbHOCTb IPYIIIBL,

BBICTpAanBaThb KOMMYHUKATUBHOC B3aHMOﬂCﬁCTBHe, MMPOsABJIAA TOTOBHOCTH pa3peilaTb KOH(bHHKTLI




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon Kon
IIpoBepsieMble 3J1€eMEHTHI COAEPKAHUSA
pasaena 3JIEMEHTAa
®U3UKA U EE POJIb B ITIO3HAHMU OKPYXAIOIIEI'O MHUPA
n ®usuka — Hayka o npupoze. SBneHus npupozabl. PU3NYECKUE SBICHHUA: MEXAHUYECKUE,
TEIJIOBBIE, YIIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
19 Ousnueckue BenWYUHBL. V3Mepenue ¢usmuecknx BenuuuMH. DU3MUECKHE MPHOOPHI.
1 ITorpemHocTs u3mMepeHnil. MexxayHapoHas CHCTEMa €IMHHIL
EcTecTBeHHOHay4yHBId METOJ IO3HAHUS: HAOJIOJEHUE, MOCTAaHOBKAa HAY4YHOI'O BOIIPOCA,
13 BBIIBUKEHHUE THUIOTE3, HKCIEPUMEHT [0 IMPOBEpPKE TUIOTE3, OObACHEHHE HAOII01aeMOro
SIBJICHUS
1.4 Ornucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH




1.5

[IpakTHyeckue paboOTHI:

N3mepenue paccTossHUMN.

N3mepenue 06bEMa KUAKOCTH U TBEPIOIO Tea.
Omnpenenenne pa3smMepoB MaJIbIX TEIl.

N3mepenue temiepaTypbl IpH MOMOIIH KUJKOCTHOTO TEPMOMETPA U IaTYHKA TeMIIepaTyphl

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNHN BEIIIECTBA

CTpOGHI/Ie BCIICCTBA: aTOMbI U MOJICKYJIbI, UX PA3MCPHI. OHI)ITI)I, JOKa3bIBAOIHUE AUCKPETHOC

2.1
CTPOCHHE BEIIECTBA
29 JlBmwkenne yactuil BemiecTBa. CBsi3b CKOPOCTH JBW)KCHUS YaCcTHII C TEMIIEPATypOH.
BpoynoBckoe nuxkenue, nupdysus
2.3 B3aumoielicTBUE YaCTHI BEIIECTBA: IPUTSHKEHUE M OTTATKHBAHKE
ArperatHple  COCTOSIHMSI ~ BEIIECTBA:  CTPOSHWE Ta30B, IKWIAKOCTEH W TBEPIBIX
2.4 (kpucTamuyeckux) Tea. B3anMocBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJICKYJIIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOIBI




2.6

[IpakTuueckue padbOTHI:
OreHka 1MaMeTpa aToMa METOJIOM PsIIOB (C UCToyIb30BaHueM (ororpaduwii).
OnbITH IO HAOIIOIEHUIO TEIUIOBOTO PACIIMPEHHS Ta30B.

OnpIThI 10 OOHAPYKEHUIO IEHCTBUS CUIJI MOJIEKYJISIPHOTO TIPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexanunueckoe IBHKeHue. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBHXKEHUE

3.2 Ckopoctb. CpenHssi CKOPOCTh NpU HEPAaBHOMEPHOM JBM)KEHUHU. Pacuér mytTu U BpeMeHH
JIBUKCHHUSI

33 SBnenue nHepuuu. 3aKOH UHEpLUMH. B3aumoaelicTBre Ten Kak TPUYUHA U3MEHEHHUSI CKOPOCTH
JBIDKEHUS Tell. Macca Kak Mepa HHEPTHOCTH Tella

34 [TnotHocTh BemecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYNT B eIWHHUIE 00BEMaA
BelIeCTBa

3.5 Cuila Kak XapakTepUCTHKA B3aUMOJIEUCTBUS TEN

3.6 Cuna ynpyroctd ¥ 3akoH ['yka. I3mepenune ciiibl ¢ TOMOIIBIO JTUHAMOMETPA

37 SBnenue TAroreHus u cuia TsokecTd. Cuia TSHKECTH HaA JAPYrux IaHerax. Bec Ttena.

HesecomocTh




3.8

Cuna tpenusi. TpeHue CKOJIbXEHUS U TPEHHUE TTOKos. TpeHre B MpUPOJIe U TEXHUKE

3.9

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON NpsiIMOM. PaBHOEHCTBYIOIAs CHIT

3.10

[IpakTuueckue paboOTHI:

OrmpezenieHHe CKOPOCTH PaBHOMEPHOTO JIBIDKEHHS (IIapuKa B OKHJAKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOUIS U Tak jaainee). OmpeneneHue cpeiHeil CKOPOCTH CKOJbXKEHUS
Opycka WM IIapuKa IO HAKJIOHHOW miockocTu. OmpeneneHne MIOTHOCTU TBEPAOIO Teja.
OnbIThI, JIEMOHCTPUPYIOIIUE 3aBHCUMOCTH pacTshkeHHs (meopmanuu) MpYy>KUHBI OT
MPUIIOKEHHOM CHITBbl. OTBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHUS OT

BCCa TCJIa U XapaKTCpa COMMPUKACAOIINXCA HOBerHOCTCﬁ

3.11

@u3nyeckue ABJICHUS B NIPUPOJE: IPUMEPHI ABHKEHUS C Pa3IMUHBIMUA CKOPOCTSIMH B KMBOU U

HEKHBOM npupozae, JIECTBHUE CUJIBI TPCHHUA B IPUPOAC U TEXHUKE

3.12

TexHuueckue yCTpoucTBa: TUHHAMOMETP, TOAIINITHUKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

I[aBJ'IeHI/Ie TBépI[OFO tena. CrocoObl YMCHBUICHUS U YBCIIMYCHUS JaBJICHUA

4.2

JlaBnenue raza. 3aBUCUMOCTD JJaBJICHUS ra3a oT 00bEMa, TeMIiepaTypbl




Hepez[aqa JaBJICHUA TBép,Z[I)IMI/I TCI1aMH, XHUIAKOCTAMHU W Ta3aMu. 3akon Ilackais.

4.3
[THeBMaTHYECKHE MAIIUHBI

44 3aBUCHUMOCTh  JaBJICHHUS JKUAKOCTH OT TIyOMHBL.  [mapocraTmyeckuii  mapamokc.
CooOmaromuecs cocypl. I 'napaBindeckue MeXaHU3Mbl
Atmocdepa 3emsm u armocdepHOoe naBieHHe. [IpHYMHBI CyIIECTBOBAHHS BO3AYIIHOMN

4.5 o6omouku 3emiu. OnbiT Toppuyery. 3aBUCUMOCTh aTMOC(EPHOTO IaBJICHHUS OT BBICOTHI HAJ
YPOBHEM MODSI

4.6 W3mepenne armocdepHoro nasneHus. [IpuOops! 11 u3mMepeHns: arMochepHOro JaBlIeHHS

47 JleficTBHe KHUIKOCTH M Ta3a Ha MOTPYXEHHOE B HHUX Telo. BriTankuBaromas (apxumenoa)
cuia. 3akoH Apxumesa

4.8 [InaBanue ten. Bo3nyxomnnaBanue




4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBHCHUMOCTH Beca Tela B BOJIE OT 00b&Ma MOTrpyKEHHOHN B KUAKOCTh YaCTH
tena. OnpeneneHue BBITAIKUBAIOMICH CHIIbI, JEUCTBYIOIIEH HA TeJO, MOTPYy:KEHHOE B
KUIKOCTh. [IpoBepka HE3aBUCMMOCTH BBITAIKHMBAIOLIEH CWIBI, JEHUCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT Macchl Tena. OmnbIThl, JTEMOHCTPUPYIOLINE 3aBUCUMOCTDH BbITAJIKHUBAOIIEH
CWJIBI, JICWCTBYIONICH Ha TEJIO B KUIKOCTH, OT 00bEMa MOTPYKEHHOU B KUIKOCTh YaCTH TEa
U OT IUIOTHOCTU XUAKOCTH. KOHCTpyHpoBaHue apeoMeTpa WM KOHCTPYUPOBAHHUE JIOAKU U

OITpenieJIeHUE €€ TPY30NIOABEMHOCTH

4.10

dusnyueckue SBICHHUSI B IpHUPOAC: BIMUAHUC aTMOC(l)CpHOFO JaBJICHHUA Ha JKHUBOI OpTraHu3M,

IJIaBaHUE PBIO

411

TexHuueckue  ycTpoiicTBa:  cooOmIaronecs  COCyIbl,  YCTPOWCTBO  BOJOINPOBOJA,

TUIPaBIMYECKUN ITpecc, MaHOMETp, OapoMeTp, BEICOTOMED, MOPIIHEBOI HACOC, apEOMETP

PABOTA, MOITHOCTD, SOHEPT A

5.1 Mexanunueckas pabota
5.2 Mexaunueckass MOIITHOCTE
53 [TpocThie MeXaHU3MBI: phIyar, OJIOK, HAKJIOHHAS TUIOCKOCTh. [IpaBuiIo paBHOBECHS phIyara




5.4

[IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky

«3omotoe npaBmwiioy MexaHuku. Koaddumuent mone3Horo neicTBus Mmexanu3moB. [Ipocteie

5.5
MEXaHU3MBbI B ObITY U TEXHUKE

5.6 [loTeHunanpHas 3HEPTUU Tea, HOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sneprust

5.8 [TomHast MexaHnYecKas YHEPTUs. 3aKOH U3MEHEHUS ¥ COXPaHEHHUS MEXaHUYECKOW YHEPTUU
[IpakTuyeckue paboOTHI:

5 g Omnpenenenne pabOTHI CHIIBI TPEHHSI IIPU PABHOMEPHOM JIBHKCHHUHU TeJia MO TOPU30HTAIBLHON
noepxHoctu. MccnenoBanue ycnoBuil paBHoBecust pbruara. Msmepenue KIIJ] HakimoHHON
TUIOCKOCTH. M3ydeHue 3aKkoHa COXpaHEHHUS MEXaHUIECKOW SHEPTUU

5.10 @u3nyecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIC YEIIOBEKA

£ 11 TexHuueckue ycTpoilcTBa: pblyar, MHOJABM)KHBIM M HEMOABMXKHBIA OJIOKH, HaKJIOHHAs

IIJIIOCKOCTD, ITPOCTHIC MEXaHU3MBI B 6I)ITy

8 KUIIACC




Kon
Kon pa3znena IIpoBepsiemble 3JIeMEHTHI COIEPKAHUS
JjIeMeHTa
TEIUJIOBBIE ABJIEHU A

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KHHETHYECKON TEOpUHU CTPOEHHs BemecTBa. Macca u

6.1 pasmepsl MOJIEKYII. OnbITHI, MOJITBEPIKAALOIITHE OCHOBHBIE MIOJIOKCHHS
MOJICKYJISIPHOKMHETUYECKOH TEOpUH
Mogenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSHUI BeliecTBa. Kpucrammueckue u

6.2
aMmopdHbIC TeIa
OOBbsiCHEHHE CBOWMCTB Ta30B, JKHJIKOCTEH W TBEPIBIX TEJI HAa OCHOBE IOJIOKEHHIM

6.3
MOJICKYJISIPHOKMHETUYECKON TEOpUH

6

6.4 CmauuBaHue U KalWUISPHbIE SIBICHUS

6.5 TemnoBoe paciupeHue U CKaTHe

6.6 Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO ABMXKEHHSI YaCTHUI]
Buytpennss sHeprus. CrnocoObl W3MEHEHHs BHYTPEHHEH OSHEpruM: Teruionepenada u

6.7
COBepILeHHE PadOTHI

6.8 Bunp! Terionepeaayn: TEIUIONPOBOIHOCTD, KOHBEKIIHS, U3TyICHUE

6.9 KonngecTBo TemoThl. Y aenbHas TEMIOEMKOCTh BEIIECTBA

6.10 TennooOMeH U TETIOBOE paBHOBECHE. Y paBHEHHUE TEIIOBOTO OajaHca




6.11

IInaBnenue u OTBCPACBAHUC KPUCTAJUIMYCCKUX BCIICCTB. y[[GJ'IBHaSI TCILJIOTA IJIaBJICHU A

[TapooOpazoBanne wu  koHAecHcarus. Mcmapenwe. Kunenwe. VYnaenpHas — TemuioTa

6.12
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHHUS OT aTMOC(EpHOTo JaBIeHUS
6.13 BnaxxnocTs Bo3yxa
6.14 DHeprus ToIMBa. Y IeibHas TEIJI0Ta CrOPAHUS
[Tpunuunsr pabotsl TemnoBbix aAsurarened KIIJ TemoBoro asurarens. Temsosbie
6.15
JIBUTATENIH U 3aIIUATA OKPYKAIOIIEH CPEbI
6.16 3aKOH COXpaHEHMsI U ITPEBPALLCHNS JHEPTUH B TEIUIOBBIX IIpOLECCaX




6.17

[TpakTyeckue paboOTHI:

OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITHI IO BbIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbIThl 10 HAOIIOAEHUIO TEIJIOBOTO PACIIMPEHHs ra30B, KUJIKOCTENH U TBEPBIX TEII.
Onpenenenue AaBIeHUs BO3yXa B OaJUIOHE LINpPULIA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHHS BO3AyXa OT €ro 00bEMa W HarpeBaHUs
NI OXJIaXXKIACHUA.

[IpoBepka rumore3bl JIMHEHHOM 3aBUCUMOCTH  JUIMHBI ~ CTOJOMKA KMJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habnronenne n3MeHeHUs: BHYTPEHHEH SHEPTUH Tella B pe3yJIbTaTe TeIUIonepeaadd U padoThl
BHCIIHUX CHIJI.

HccnenoBanue siBJICHUS TEMJI000MEHa MPH CMEIIMBAHUM XOJIOAHON U TOpsyeil BObI.
OmnpezneneHyue KOJIWYeCTBA TEIJIOTHI, MOJYYEHHOTO BOJON MHpU TEMJI00OMEHEe ¢ HarpeThiM
METAJTIMYECKUM LIUJIUHIPOM.

OnpeneneHue yaelbHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIIapeHus.

OnpeneneHre OTHOCUTENBHOMN BIAKHOCTH BO3yXa.

OHpCI[CHCHI/IC YHCHBHOﬁ TCIJIOTHI IIJIaBJICHUA JIbAA.




dusnyeckue SIBICHUS B npupoac: MOBEPXHOCTHOC HATAXKCHHUEC UM KAalIUJIIAPHBIC SIBJICHUA B

6.18 NIpUpPOJE, KpUCTaUIbl B mpupoje, uziaydeHue CoJiHLA, 3amMep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHL, TYMaHa, MHEs, CHera.
TexHuyeckne  yCTpOWCTBA:  KamWUIAPbl, NPHUMEPHl  HCIOIb30BAHUS  KPUCTAJUIOB,
6.19 JKUJKOCTHBI TEPMOMETp, JaT4UK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUIEHHS JIOMOB,

TUTPOMETPBI, ICUXPOMETP, TapoBasi TypOUHA, ABUTATEIb BHYTPEHHETO CrOPAHUSI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 DnekTpusanus Ten. [[Ba posa aMeKTpUIECKUX 3apsiioB
5 BzaumogeiictBre 3apspkeHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTH CHIIBI B3aMMOJICHCTBUSA

7.
3apsKEHHBIX T OT BEJIMYMHBI 3aps/I0B U PACCTOSHUS MEKTY T€TaMH)

23 Onexrpuueckoe nojue. Hampsok€HHOCTH anekTpuueckoro noss. [IpuHnun cynepno3unun
AIIEKTPUYECKUX IoJIel (Ha KaueCTBEHHOM YPOBHE)

24 Hocurenn »>neKkTpUuYecKHUX 3apsiioB. ODJIEMEHTapHbIN d3ieKkTpuueckuid 3apsa. CrpoeHue
atoma. [I[poBOAHUKH U TUINEKTPUKU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia




DJIEKTPUYECKUIT TOK. YCJIOBHUS CYIIECTBOBAHUS JJICKTPUUYECKOTO ToKa. McTouHHMKH

7.6
MOCTOSTHHOTO TOKa

27 JleficTBUS AJIEKTPUYECKOr0 TOKa (TEIJIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK
' B XKHMJIKOCTSIX U ra3ax

7.8 Onexkrpuueckas nemnb. Cuia Toka. JNeKTPUYECKOE HaPsKEHNE

7.9 ConpoTuBieHre IPOBOJHUKA. Y 1€IbHOE CONPOTUBIICHUE BEILIECTBA

7.10 3akon Oma aJ1g y4acTka 1enu

7.11 [TocnenoBarenbHOE U MapaliieIbHOE COSTUHEHUE POBOTHUKOB

7.12 PaboTta u MOUTHOCTH AyeKTpUYeckoro Toka. 3akoH Jxoyns — Jlenua

213 ONeKTpUYecKue LeNu M NOoTpeOuTenu 3JeKTpuueckoil sHeprun B ObiTy. Kopotkoe
' 3aMbIKaHUE

7.14 ITocTossHABICe MaruuTHL. B3anMoecTBHE MOCTOSHHBIX MAarHUTOB

7.15 MarnautHoe nose. MarHuTHoe 1osie 3eMJIM ¥ €ro 3HaU€HUe NS )KU3HU Ha 3eMIie

216 OmnpiT DpcTena. MarHuTHOE 1oJie JIEKTPUYECKOro TokKa. [IpruMeHeHue 3J1eKTpOMarHuToB B

TCXHUKC




7.17

I[eﬁCTBHe MAarauMTHOTO IIOJIAA Ha IIPOBOJHUK C TOKOM. BJ'IGKTPO,Z[BI/H"&TCJ'II) INOCTOAHHOI'O TOKA.

Hcnonp30BaHue 3JIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

7.18

OmnbiTel Dapajnes. SABneHue 351eKTpoMariuTHOM uHaAykiuu. [Ipasuio Jlenna

7.19

OnextporeHeparop. CrocoObl MOMyYeHHS AIIEKTPHUUYECKOW SHEPTrUU. DIEKTPOCTAHIMH Ha

BO300HOBIISIEMBIX HCTOYHHUKAX QHCPI'ur

7.20

[TpakTuyeckue paboOTHI:

OnbITHI IO HAOIIOEHUIO SNIEKTPU3ALIUU TNl MHAYKLIKEH U MPU COTPUKOCHOBEHUHU.
I/ICCJICIIOBaHI/Ie HeﬁCTBHﬂ QJICKTPHUYCCKOTIO I10JIAA Ha IPOBOJHUKH U JUIJICKTPHUKH.

COopka u IpoBepKa pabOTHI JEKTPUIESCKOH IETIH ITOCTOSIHHOTO TOKA.

H3mepenue u peryImpoBaHue CHIIbI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKEHUS.

HccnenoBanune 3aBHCHMOCTH CHIIBI TOKA, WIYIIETO 4Yepe3 PEe3UCTOpP, OT COMPOTUBICHUS
pe3ucTopa M HAPSHKEHHS Ha PE3UCTOPE.

OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTUBICHUS TPOBOAHHUKA OT
€ro JJMHBI, TUIOIIAIU TIOMIEPEYHOT0 CEYSHHS U MaTepHarna.

IIpoBepka mpaBuiia CHOKEHUS HANPSHKEHUW TPU MOCIEAOBATEIbHOM COEIUHEHUHU JIBYX
pesuctopoB. IlpoBepka mpaBumia I CWIBI TOKa MpPH IapajUIeTbHOM COCIMHEHUU
pesuctopoB. OmpeneneHue padOThl 3NMEKTPHUUECKOTO TOKA, HAYLIETO Yepe3 pPe3HCTop.

OHpeI[eJ'IeHI/IC MOITHOCTHU JJICKTPHUYICCKOI'0 TOKaA, BBIACIIEMON Ha PE3UCTOPC. HccnenoBanue




3aBUCUMOCTH CHJIBI TOKA, MJIYLIET0 Yepe3 JIAMIIOUKY, OT HalpsDKeHUs Ha Hell. Onpenenenue
KIIJl narpesarens. McciienoBaHue MarHUTHOIO B3aMMOJEHCTBMS ITOCTOSIHHBIX MArHHUTOB.
M3yueHre MarHUTHOTO TIOJIS MMOCTOSIHHBIX MarHWTOB NMPH MX OOBEIMHEHHWU U PA3/ICICHUU.
HccnenoBanue JeMCTBUS JIEKTPUYECKOrO0 TOKAa HAa MAarHUTHYK CTpenky. OIbIThI,
JEMOHCTPHUPYIOIUE 3aBUCUMOCTb CHJIbI B3aUMOACHUCTBUS KAaTyHIIKH C TOKOM U MarHuTa OT
CWJIBI TOKa M HAlpaBl€HUS TOKa B Karylike. l3ydyeHue neHCTBUS MAarHUTHOrO IOJS Ha
NPOBOJTHUK ¢ TokOM. KoHCTpyHnpoBaHue u n3ydenue paboTsl anekTpoaBurarens. M3mepenue
KIIJ[ snexkrponBuratenbHOM  yCTaHOBKM. ONBITBI 1O MCCIEAOBAHUIO  SIBJICHUS
AJIEKTPOMArHUTHOM MHAYKLUMHU: MCCIEJOBAHUE W3MEHEHUH 3HAaYeHHs U HaIlpaBICHUS

HHAYKOUOHHOI'O TOKa

®duznyeckue SBICHUS B npupoAc: IJICKTPUICCKUC SBJIICHUSA B aTMOC(i)Cpe, QJICKTPHUUYCCTBO

7.21 JKUBBIX OPraHU3MOB, MarHUTHOE I0JIe 3eMJIH, Apeiid MOI0COB, pOJIb MATHUTHOTO OIS JIs
JKU3HH Ha 3eMJie, MOJISIPHOE CUSTHUE
TexHUyeckue yCTpOMCTBa: BIIEKTPOCKOI, AaMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
AIIEKTPUYECKOW  SHEPrHM,  3JEKTPOOCBETUTENIbHBIE  NMPHUOOpBI,  HarpeBaTelbHbIE
1.22

BHCKTpOHpI/I60pH (HpI/IMepLI) , OJICKTPHUYCCKUC IpeaOXPaHUTECIIN, OJICKTPOMArHUT,

SJICKTPOABUTATCIIb IIOCTOAHHOT'O TOKA, TCHEPATOP MOCTOAHHOI'O TOKA




9 KUIIACC

Kon Koz
[IpoBepsieMbie IEMEHTHI COJIEPIKAHHS
pasnena DIIEMEHTa
MEXAHUWYECKUE SABJIEHUSA

8.1 Mexanudeckoe aBuxeHue. MarepuansHas Touka. Cucrema oTcuéra

8.2 OTHOCUTENBPHOCTH MEXAaHUYECKOTO JIBUKECHUS

8.3 PaBHOMEpHOE MpsIMOTMHEHHOE TBHKCHHE

8.4 HepaBHomepHOe mpsMonuHelHOe nBrkeHHe. CpemHss U MTHOBEHHAs CKOPOCTh Tejla IMpH
HEPaBHOMEPHOM JIBUKECHUU

8 8.5 Yckopenue. PaBHOycKOpeHHOE PSIMOJIMHEHHOE IBU)KEHUE

8.6 CBoboxanoe nagenue. Oneitel ["ammnes

8.7 PaBHOMepHOE nBHXeHHE N0 OKpyxHocTu. Ilepmon m uacrota obOpamienus. JluneliHas u
yriioBasi CKopocTH. LleHTpocTpeMuTenbHoe yCKOpEeHne

8.8 ITepssiit 3ak0oH HproToHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpernii 3akoH HeroTona




8.11

[TpuHIMI CYyTIEPHO3UINH CUIT

8.12 Cwia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHusi: Cuiia TPeHUS CKOJIbKEHHUs, CHIIa TPEHUS MTOKOSI, PYTrre BUbI TPEHUS

8.14 Cuna TsKeCTH M 3aKOH BCEeMHPHOTO TATOTEHHUA. Y CKOpEeHUE CBOOOIHOTO MaJIeHUs

815 JBuxenne mmaHer Bokpyr Comnna. IlepBas kocmuueckas ckopocTs. HeBecoMocTh u
neperpy3Ku

8.16 PaBHOBecue marepuaiibHON TOUKU. AOCOJIIOTHO TBEPOE TEIIO

8.17 PaBHOBecue TBEpAOro Tena € 3aKpeIyIEHHOW OChlO0 BpaimieHus. MomeHT cuibl. LleHTp
TSOKECTH

8.18 Nmnynec Tena. 3menenne ummynsca. Mnynsc cuiiel

8.19 3aKOH COXpaHCHHSI HMITYJIbCA

8.20 PeakTuBHOE ABUXKEHUE

8.21 Mexanuyeckas paboTa U MOITHOCTh

8.22 Pabora cui TsxkecTu, ynpyroctu, TpeHus. CBsi3b SHEpTUU U pabOThI

8.23 [TorennuanbHas SHEPrus Telna, MOJHATOrO Ha/l TOBEPXHOCTHIO 3eMIIH




8.24

[ToTeHIManbHast SHEPTUsl CHKATOU MPYKUHBI

8.25

Kunernueckas OHCPIHU. TeopeMa 0 KHHETHYECKOM OHCPIUn

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

8.27

[TpakTuyeckue pabOTHI:

OnpeneneHue cpeHer CKOPOCTH CKOJBKEHUS OPYCKa WITU JIBHYKCHHS [IapHKa 110 HAKIIOHHOM
iockoctd. Onpenenenne yCKOpeHus Tella TPy PaBHOYCKOPEHHOM JBFKEHHUH 110 HAKIIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH TYTH OT BPEMEHH TP PAaBHOYCKOPEHHOM JIBXKEHHU O€3
HaYaIbHON CKOPOCTH.

[TpoBepka rumoTe3sl: €Clid MPHU PABHOYCKOPEHHOM JBMKEHUH 0€3 Ha4aabHON CKOPOCTH ITyTH
OTHOCATCS Kak psii HEYETHBIX YHCEI, TO COOTBETCTBYIOIIUE IPOMEXKYTKH BpPEMEHH
OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHHUS OT CHUJIbl HOPMAJIbHOTO JIaBJIECHUS.
Ornpenenennie kKodhPuUIMEHTa TPEHUS CKOIBXEHHS. OmnpeaeneHne MKECTKOCTH TMPYKUHBL.
Onpenenenue paboThl CUIIBI TPEHUS MIPU PABHOMEPHOM JABHM)KEHHH Tejla O TOPU30HTAIBHOM
noBepxHocTu. Ompexnenenne pabOTBI CHIBI  YOPYrocTH TPH  TOABEME Tpy3a C

HUCIIOJB30BaHHUEM HCIIOABHIXKHOI'O U ITOABHKHOI'O 0JIOKOB

8.28

duzndeckue SABJIEHUS B nopupoac: MPUIUMBBI W OTJIIHMBBI, ABHWXXCHUC INJIAHECT ComHaeuHOM

CUCTCMBI, PCAKTUBHOC ABUKCHUC JKUBBIX OPraHU3MOB




8.29

TexHuueckne YCTpOfICTBai CIIMAOMETP, AJAaTYUKHK II0JIOKCHHA, paCCTOAHHA KW YCKOPCHMHA,

paKeThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe apuxenue. OCHOBHbIE XapaKTEPUCTUKU KoJeOaHMI: IEpuoj, YacToTa,

9.1
aMIUIUTY/1a

9.9 Matemaruueckuil ¥ IpPYKUHHBI MasTHUKU. [IpeBpailieHue sHepruu npu KojaedareabHOM
JBUKEHUHT

9.3 3aryxaromue konebanus. BeinyxxaeHnsie konedanus. Pezonanc
Mexannueckue BoaHbl. CBOMCTBa MeXaHUYEeCKHX BOJH. [IpogonbHbIe U MONepeyHble BOTHBI.

94 JlnuHA BOJHBI M CKOPOCTh €€ pacmpocTpaHeHHUs. MexaHuuyeckre BOJHBI B TBEPIOM Tele,
CEHCMUYECKHUE BOJIHBI

9.5 3ByK. 'poMKOCTh U BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6 WHdpa3Byk U ynbTpa3Byk




[TpakTuyeckue pabOTHI:

OnpeneneHHe YaCTOTHI U IICpUOaa KoJIeOaHHMH MaTEMaTHYECKOTO MasATHUKA.

Onpezaenenne 4acTOTHI U MEpHOJa KoIeOaHUH PY>KUHHOTO MasTHUKA

9.7 HccnenoBanue 3aBUCUMOCTH NEpHOJa KoJeOaHUH MOJBEUICHHOIO K HUTHU Tpy3a OT JIHMHBI
HuTH. VccnenoBanue 3aBUCHMOCTH IMEpHOJa KoJeOaHWl MPY>KUHHOTO MAasTHHUKA OT MacChl
rpy3a. [IpoBepka He3zaBHUCMMOCTH TepuoAa KosieOaHWil rpys3a, MOABEIIEHHOTO K HUTH, OT
MaccChl Tpy3a U )KECTKOCTH NPYKUHBL. V3MepeHune yckopeHus cBOOOHOTO MaIeHUS

98 dusnueckre SBICHUS B TPHUPOJE: BOCHPHUSATHE 3BYKOB JKMBOTHBIMU, 3E€MIIETPSICEHUE,
CEHCMUYECKHE BOJIHBI, IlyHAMHU, 9XO0

9.9

Texauueckue YCTpOﬁCTBaZ 9XO0JIOT, UCTIOJIb30BAHHUC YJIIBTPA3BYKaA B 6BITy U TCXHHUKC

10

SJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

10.1 DJIeKTPOMarHuTHOE MoJjie. DIeKTPOMarHuTHbIE BOJHBI. CBOWCTBA 3JE€KTPOMAarHUTHBIX BOJH
10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH
10.3

DyeKkTpoMarHuTHas npupojia ceeta. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA




[TpakTuyeckue pabOTHI:

10.4 .
W3ydeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa

105 duszuyeckue SBICHUS B MPUPOJIE: OMOIOTHYECKOe IeHCTBUE BUIUMOTO, YIbTPapHOIECTOBOIO
U PEHTI€HOBCKOI'O U3JTy4YEHUN

10.6 TexHuuyeckue ycTporucTBa: UCIOIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U

CBETOBBIE SBJIEHU A

11.1 JlyueBas monens cBera. MicTouHuKHU cBeTa

11.2 [IpsamosinHENHOE pacCIPOCTPAHEHUE CBETA

11.3 Ortpaxenue ceta. [mockoe 3epkano. 3aKoH OTpaKeHUs CBETa

11.4 [Ipenomnenue cBera. 3aK0oH pesoMiIeHHs cBeTa. [loTHOe BHYTpEHHEE OTpakKeHHE CBETa

11

115 JInnza. Xop srydeit B JIMH3E

11.6 OnTuueckas cucrema goToanmnapara, MUKpOCKOIa U TelIecKoIa

11.7 I'ma3 kak ontuyeckas cucreMa. biM3opyKocTh U JallbHO30PKOCTh

118 Pasnoxxenue Genoro ceera B cnekTp. OnbiTel HhtoToHA. Clio)kKeHHE CNIEKTPAIbHBIX I[BETOB.
Hucnepcus ceera




11.9

[TpakTuyeckue pabOTHI:

HccnenoBaHue 3aBUCUMOCTH yTJIa OTPAKEHUsI CBETOBOTO JIy4a OT yIJia TaJICHHS.

W3yueHne xapakTepUCTHK U300pakeHHUs MpeIMETa B IIIOCKOM 3epKaie.

HccnenoBanre 3aBUCUMOCTH yIJIa TPEIOMIJICHHS CBETOBOTO Jiyda OT yrja MajcHUs Ha
IPaHMIIEC «BO3YX — CTEKIION.

[Tony4yeHne n300paKeHUH C MOMOIIBIO COOUPAOIICH JTHH3BI.

Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTUICCKON CHIIBI COOMPAIOIIEH JIMH3HI.

OMNBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

OMBITEI IO BOCIIPHUATHIO IBCTA ITPECAMCTOB IIPH UX Ha6J'II-OI[eHI/II/I 4Cpe3 IBCTOBLIC (bHJ'IBTpLI

11.10

duznyeckue SBICHUS B npupoac: 3aTMCHUA COJ'IHIIa u HYHI)I, OoBE€Ta TCJI, OITHUYCCKUC

ABJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

11.11

TexHuyeckue yCTpOﬁCTBaZ OYKH, IICPUCKOII, ¢)0ToannapaT, OIITUYCCKUE CBETOBOAbI




12

KBAHTOBBIE ABJIEHUS

12.1 OnesiTel Pe3epdopna u mianetapHaas Mmojienb atoma. Mogenb aroma bopa

12.2 Hcnyckanue u norsonieHue ceera atToMoM. KBaHTel. JInHelyaTelie ClIeKTpbI

12.3 PannoaktuBHOCTh. Anb(a, OeTa- 1 raMMa-u3ITydeHUs

12.4 Crpoenue atomHoro siapa. Hykinonnast Mmojiens aToMHOro siipa. M3oromsl

12.5 PannoaktuBHbie npeBpamenus. [lepuoa nosypacnana aTOMHBIX s€p

12.6 SnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsA0BOr0 U MacCOBOTO UKCE

12.7 DOHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12.8 Peakuuu cuntesa u nenenus saep. Ucrounuku sneprun ConHua v 3BE311

12.9 SInepnas sHepreTuka. /leiicTBHE paAMOAKTUBHBIX U3JIy4€HUHN Ha )KUBbIE OPTaHU3MBbI
[TpakTueckue paboThI:
HaGnroneHue CrijIonIHbIX U IMHEWYAThIX CIIEKTPOB U3ITyUEeHHUS.

12.10 HccnenoBaHue TPEKOB: H3MEPEHUE DOSHEPIUM YACTHIl 1O TOPMO3HOMY myTH (MO

¢dororpadusm).

W3mepeHune paaroakTUBHOTO (poHa




dusnueckue SABICHHUS B MPUPOE: €CTECTBEHHBIN PaJMOaKTHBHBIN (POH, KOCMHUYECKHE JTYUH,

12.11 paZOaKTUBHOE M3JIy4YE€HUE NPUPOJHBIX MUHEPAIOB, NEHCTBUE PaJMOAKTUBHBIX H3IyYCHHUU
Ha OPraHU3M YEJIOBEKa
12.12 TexHu4eckue ycTpouCTBa: CIIEKTPOCKOII, MHAUBUAYAIBHBIN JO3UMETD, Kamepa Buibcona




IMPOBEPSIEMBIE HA OI'3 110 ®U3UKE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM TPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUSI

Kox npoBepsiemoro

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOM

TpeOoOBaHMS o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero o0pazoBanusi Ha ocHoBe ®PI'OC
[Tonnmanue ponu (HU3MKU B HAYYHOUW KapTHHE MHPa; COPMUPOBAHHOCTH 0A30BBIX MPEACTABICHUI O
3aKOHOMEPHOH CBSI3M M II03HABACMOCTH SIBJICHHW MPUPOIBI, O POJIM IKCIEPUMEHTa B (HU3UKE, O
1 cucremooOpa3zyromieid ponu (UMK B PAa3BUTHH ECTECTBEHHBIX HAyK, TEXHUKH W TEXHOJOTHil, 00

9BOJIIOLMM (PU3UYECKUX 3HAHUN U UX POJIM B IIEJIOCTHON €CTECTBEHHOHAY4YHON KapTUHE MHpa, O BKJIAJE
POCCUICKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, O0OBSICHEHUE MPOLIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI




3HaHMs O BUJAX MaTepuu (BEIIECTBO W TOJIE), O JBMIKEHUU KaK CIOco0e CYIIECTBOBAHMSI MAaTEPHH, 00
aTOMHO-MOJICKYJIIPHOH TEOPUU CTPOCHUS BEIIECTBA, O (PU3UUYECKON CYIIHOCTH SIBICHUN MPUPOJIBI
(MEXaHUYECKUX, TEIUIOBBIX, JJCKTPOMArHUTHBIX W KBAHTOBBIX); YMEHHUE pa3jiMyaTh SBJICHUSA IO
ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE (QHU3NYECKOoe
SIBJICHUE; YMCHHE PACIiO3HABATh MPOSBICHUE M3YYCHHBIX (PH3UYECKHUX SBICHUN B OKPYXKAIOIIEM MUPE,

BBIJIETISISL UX CYILIECTBEHHBIE CBOMCTBA (MPU3HAKH )

Brnagenune ocHoBaMU MOHSTUITHOTO ammapaTa U CUMBOJMYECKOTO sI3bIKa (PU3UKK M UCHOJIb30BAHUE UX
JUISL pelieHus] y4eOHBIX 3a7ad; YMEHHE XapaKTepH30BaTh CBOKMCTBA Tell, (DU3UYCCKHUE SIBICHHUS U

IIPpOLECChI, UCIIOJIb3YH (bYHI[aMeHTaJ'ILHLIC X OMITMPHUYICCKUC 3aKOHBbI

YMeHHne ONnucChIBaTh HU3YUCHHBIC CBOWCTBA TE€I H (I)I/I3I/I‘ICCKI/IC SABJICHUS, HCIOJIB3Yd (1)I/I3I/I‘-ICCKI/IC

BECJINYHHBI




Brnagenne ocHOBaMU METOJIOB HAyYHOTO IMO3HAHUS C YYETOM COOJIOJICHUS MpaBUi 0€30MacHOro Tpyaa:
HaOMroIeHNe (PU3UIECKUX SBJICHUM!

YMEHHE CaMOCTOSITENILHO COOMpATh IKCIEPUMEHTAIBHYIO YCTAHOBKY M3 JAHHOTO HabOopa 000pya0oBaHUS
110 MHCTPYKIIMH, OMKUCHIBATH X0/ ONBITA U 3aIMCBIBATh €T0 PE3yJbTaThl, POPMYITHPOBATH BHIBOIHI,
MIPOBEJICHUE TMPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BEIIMYMH: YMEHUE TUIAHUPOBATh U3MEPEHUS,
CaMOCTOSITENIbHO COOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY IO WHCTPYKLHHU, BBIYUCIATH 3HAYCHHE
BEJTMYHMHBI U aHAIM3UPOBATH TOJYyYSHHBIC PE3YJIBTATHI ¢ YIETOM 3aJJaHHOW TOTPEITHOCTH PE3yJIbTaTOB
HU3MEpPEHUI;

MPOBEJICHUE  HECIOXHBIX  JIKCIEPUMCHTAIBHBIX  HMCCIEAOBAHUN;  CaMOCTOSATEIBHO  COOHMpaTh
JKCIIEPUMEHTAJbHYI0 YCTAHOBKY M TIPOBOAMUTH UCCIEAOBAHHE IO HWHCTPYKIUH, MPEICTaBIAThH
MOJIYYCHHBIC 3aBUCUMOCTH (DU3UYECKHUX BEJIMYMH B BHJIC TAOJIUI] U TPa(UKOB, YUUTHIBATH IMOTPEIITHOCTH,

ACJIaTh BbIBOABI IO PE3yJibTaTaM UCCIICAOBAHUA

[lonnmanue xapakTepHBIX CBOMCTB (PM3MYECKUX MoOjeell (MaTepuaiabHas TOYKa, aOCOJIIOTHO TBEPIOE
TEJ0, MOJENHU CTPOEHUs ra30B, KUIKOCTEH U TBEPABIX Tell, IUIAHETApHAs MOJEIb aTOMa, HYKJIOHHAs

MOJIETIb aTOMHOTO sI/Ipa) U YMEHHE IPUMEHSTD UX JUIsl O0bSICHEHUS (PU3UYECKUX MIPOIIECCOB




YMmenue oOBSACHATH (pr3HUECKHE MPOIECCHl U CBOMCTBA Tell, B TOM YHCIE U B KOHTEKCTE CHUTYyal[uil
MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YACTHOCTH, BBIABISTH NMPUUYUHHO-CIECICTBEHHBIC CBA3U U
CTPOUTH OOBSICHEHHE C OMOpPOM Ha M3yueHHBbIE CBOMCTBA (PU3MYECKUX SIBICHUH, (pU3MUECKHE 3aKOHBI,

3aKOHOMCPHOCTHU U MOJCIIN

YMmenue pemarb pacué€rHble 3amaud (Ha 0a3e 2 — 3 ypaBHEHMIi), UCHOIb3Ys 3aKOHBI U (HOPMYIIBI,
CBsI3bIBatONME (DU3UYECKHE BEIIMYUHBI, B YACTHOCTH, 3aIMCHIBATh KPATKOE YCIOBUE 3a/1a4M, BBISBIIATH
HEJOCTAIOUINE JIaHHbIe, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE AJis € PelIeHUs], UCIIOIb30BaTh
CIIpaBOYHBIC JaHHBIC, MPOBOIAUTH PAcCUYEThl W OIEHUBATH PEATMCTUYHOCTHh IOJIYYEHHOTO 3HAYCHUS
(bu3MuecKoil BEIUYUHBI, YMEHHE OMNPENENATh Pa3MEpPHOCTh (U3UYECKON BENWYHMHBI, MOJYYCHHON MpU

pELLIEHUH 3a1a4u

VYMmenue XapaKTCPHU30BaTh IMPUHIUIIBI HGfICTBI/ISI TEXHUYCCKUX yCTpOfICTB, B TOM 4HCJIIE OBITOBBIX
HpI/I60pOB, U TIPOMBIIICHHBIX TCXHOJIOTMYCCKHUX MPOHCCCOB IO HUX OIMMCAHUIO, HCIIOJIB3YysS 3HAHUA O

CBOMCTBAxX (hM3UYECKUX SIBJICHUN U HEOOXOIUMbIE (PU3NIECKHE 3aKOHOMEPHOCTH

10

VYMeHne ucmoab30BaTh 3HAHUS O (1)I/ISI/III€CKI/IX SIBJICHHSIX B IOBCEAHEBHOM JXU3HH IS oOecreueHust
0e30IMacHOCTH Ipu 06paH_ICHI/II/I ¢ OBITOBBIMH an6opaMH N TCXHUYCCKHNMU yCTpOﬁCTBaMH, COXPAaHCHUSA
300pPOBbA H CO6J'II021€HI/IH HOPM DJ3KOJOTHUYCCKOro IIOBCIACHUSA B OKp}I)KaIOHIeI\/’I cpeac; INMOHMMAaHHE
HCO6XO,Z[I/IMOCTI/I IMPUMCHCHHA JOCTHKEHUI (I)I/I3I/IKI/I n TEXHOJIOTUH JJIA padruoOHAIIBHOT'O

MIPUPOIONOIB30BAHUS




11

OneiT TOHMCKa, TpeoOpa3oBaHUS M TPEICTaBICHUS WHPOPMAIMU (PU3UUIECKOTO COJEPKAHUS C
WCIIO0JIh30BaHNEM HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUI; YMEHHE OI[CHUBAThH JJOCTOBEPHOCTH
MOJIy9eHHOW MH(OpMaMK HAa OCHOBE MMCIOIIMXCS 3HAHWU M JIOTOJHHUTEIHHBIX NCTOYHHKOB; YMEHUE
WCIIOJIb30BaTh TPU BBHIMIOJIHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIOMYJSIPHYIO JHUTEparypy (Gu3HuecKoro
COJIep>KaHusi, CIPABOYHBIC MaTepuajbl, pecypchl ceTu HHTepHeT; BlajeHHe O0a30BHIMU HaBBIKAMHU
npeoOpa3oBaHusi HHPOPMAITUH U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO; YMEHHE CO3/1aBaTh COOCTBEHHBIC

IMMCbMCHHLBIC U YCTHBIC COO6HIGHI/I$I Ha OCHOBC I/IH(l)OpMaIII/II/I U3 HECKOJBKUX UCTOYHHUKOB




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'3 11O ®U3UKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe nBrmxeHne. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBLHOCTD JBUKCHHUS
19 PaBHOMepHOE 1 HepaBHOMepHOE ABMkeHue. Cpeansst ckopocTb. Dopmyria JUIsl BBIYUCIEHUS cpeqHell ckopocTu: v = S/t

PaBHOMepHOE mNpsAMOIMHENHOE IBMXKEHHE. 3aBUCHMOCTh KOOPAMHATHI Tejla OT BPEMEHHM B CJlydyae PaBHOMEPHOTO

HpHMOHHHCﬁHOFO JBHMXKXCHUA:

13 x({f)=x,+v 1

I'paduku 3aBUCMMOCTH OT BpPEMEHHU Ul IPOEKIHH CKOPOCTH, HPOEKLUUU MEpPEeMEUICHUs, IyTH, KOOPIMWHATBI IpHU

paBHOMCPHOM pr[MOJ'IPIHCﬁHOM JABHKXCHHUHA




14

3aBUCHUMOCTb KOOPAMHATHI T€Ja OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOT'O IPSMOJIMHENHOTO IBUYKEHUS:

(] [

Sy =vy, i+, =

@opmynbl A7 MPOEKIUH TEpeMEeUIeHHs, MPOEKUHUU CKOPOCTH M MPOEKLUUU YCKOPEHHUS IpU PaBHOYCKOPEHHOM

HpHMOHHHCﬁHOM JABUXKCHUMN:

+2
s, () =vyy, -t+a, 5

U_\'(f) =V, T, 1.

a. (r)=caonst,

2 2 ~
Uiy — Uy =<44,5,

I'padukm 3aBucMMOCTH OT BpEeMEHHU /I HPOEKLUUU YCKOPEHMS, MPOEKIUU CKOPOCTH, IPOEKLUHUU IepeMeLIeHus,

KOOpAWHATHI IIPU PABHOYCKOPCHHOM HpHMOHHHeﬁHOM JABUKCHUU

1.5

Coboanoe nanenue. @opMyiibl, ONMUCHIBAIOLINE CBOOOAHOE MAaJCHUE Tesla IO BEPTUKAIM (IBM)KEHHE Tela BHU3 WM
BBEPX OTHOCHUTENIbHO MOBEPXHOCTU 3eMiH). ['papuku 3aBUCUMOCTH OT BPEMEHHU JJIsl MPOEKIHH YCKOPEHUS, MPOEKINU

CKOPOCTH U KOOPAUHATHI IIpH CB060,Z[HOM MaaCHUU TCJia 11O BEPTUKAIN

1.6

CKOpOCTB PaBHOMCEPHOI'O ABHUKCHUSA TEJIa IO OKPYKHOCTH. HaHpaBHCHI/Ie CKOpPOCTH.

dopmyna 175 BBIYUCIEHUS CKOPOCTH Yepe3 Pauyc OKPYKHOCTU U MepuoJi oOpallieHus:

2MR
o=
T

L[CHTpOCTpCMI/ITCJ'ILHOC YCKOpPCHHUC. HanpaBneHHe HCHTPOCTPEMUTCIIBHOT'O YCKOPCHHUA. <1>opMyJ1a JJIA  BBIYUCIICHUA

YCKOPEHUSL:




®dopmyna, cBsI3bIBaIOLIasl IEPUOJI U YaCTOTY OOpaIlEeHUS:

1":?

Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:

_m

1.7 P=7
1.8 Cuna — BektopHas ¢usudeckas BennunHa. ClioxeHue cuil
1.9 SIBnenne nnepnuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HeroToHa:
1.10 F=m-a

COHaHpaBHeHHOCTL BCKTOpaA YCKOPCHUA TCJIa U BEKTOPA CUJIbI, HeﬁCTBYIOHleﬁ Ha TCJI0

B3anmopencrteue ten. Tperuit 3akon Herorona:

1.11 Fy y=-F_,




Tpenue nokos ¥ TpeHue CKoabxkeHuss. PopMyiia [J1s BBIYUCICHUS MOYJISL CUIIbI TPEHUS CKOJIbKEHUS:

1.12 Frp=p- &

Hedopmarus Tena. Yupyrue u Heynpyrue aegopmanuu. 3akoH ynpyroi aedopmanmu (3akon ['yka):

BCCMI/IpHOG TATOTEHHE. 3aKOH BCEMHPHOI'O TATOTCHUA:

m, -m,
F=¢g L1 _2

1.14 R
CI/IHa TAXKCCTU. yCKOpeHI/Ie CBO6OI[HOFO ImagcHUus.

®opmyna 175 BBIYUMCIEHUS CUJIbI TSHKECTU BOIM3H 1oBepxHocTH 3emin: F = mg.

I[BI/I)KCHI/IG IIaHET BOKPYT COJ'IHI_Ia. HepBa;I KOCMHUYCCKast CKOPOCTh. HeBecomocts u NEeperpy3Kn

HNmnynec Tena — BeKTopHas pu3ndeckasi BeIYnHa.
1.15 p=mo

HNmnynse cucremsl Ten. U3MeHnenne nmnyibca. MIMImynbe cusbl

3aKkoH COXpPaHCHUA UMITYJIbCa JJIs 3aMKHyTOI\/JI CHUCTCEMBI TCII:
1.16 P=mU, +m, U, =const

PeaktuBHOE ABHKEHHE




1.17

Mexanuueckast pabota. @opmyrna A BBIYUCICHHUS paOOThI CUIIBL:

A=Fsooscx

Mexanunueckas MOITHOCTD:

v=24
r

1.18

Kunernueckas n MMOTCHIHMAJIbHAA 9HCPI'Hs. CDOpMy.]'Ia JJI BBIYUCIICHUA KUHETHYCCKOH OHCPI'Uu:

m’
Eh:T

Teopema o kuHeTHUeCcKOU d3Heprun. Popmyra i1 BBIYUCIEHNUS TOTEHIUAIBHOW SHEPTUH TeJIa, IIOIHATOIO

HaJ 3eMIIEH:

E,=mgh

1.19

MexaHnueckas SJHeprus:
E=E;+E p

3aKoH COXpaHEeHHUs1 MeXaHnueCcKor sHepruu. dopmyrna i 3aK0OHa COXPaHEHHSI MEXaHUYECKOH SHEPTHH B OTCYTCTBUE CHIT
TpeHusi: E = const.

IIpeBpalieHre MEXaHMYECKOW SHEPT MU MPU HAJTUYUK CUIIBI TPEHMUS.




[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Poruar. Moment cuibel: M - FI.

VYciioBue paBHOBECHS pbluara:

M +M, +..=0

[TonsuxkubIi 1 HenoaABWKHBIN 0510ku. KITJ] mpocThix MexaHU3MOB,

1.20

n= i
A‘HI‘IH‘IEE:E&H

JlaBnenue TBEpAOTrO TeEIA.

@opmyina 1 BBIYMCIICHHS TABJICHUs TBEPIOTO Tena:

_F
p_S'

191 JaBnenue raza. ATMmocepHoe IaBiIeHHE.
['mapocraTUdeckoe JaBlieHUE BHYTPH KUIKOCTH.

dopmyna s BBIYMCICHHS TABJICHUS BHYTPU KUJKOCTH:

p=pgh+p_,

1.22 3akoHn [lackans. ['mapaBnudeckuii mpecc

3akon Apxumena. Dopmyna s ONPEACIICHHUs] BBITAIKUBAIOMICH CHIIBI, JIEUCTBYIOIIEH Ha TENO, MOTPYXKEHHOE B

KUIOKOCTH UJIHU Ira3.
1.23 a

Fap =pEV




Ycnosue ninaBanus Tena. [1naBanue CYAOB 1 BO3AYXOIIABAHUC

Mexannueckue koneOaHus. AMIUIMTYA, epuoa U yacTora KosneOanuil. dopmyna, CBS3bIBAaIONIasl YacTOTY U MEPUOJ

KOJIEOAHHIA:
1.24
v 1
T
1.25 MareMaTHueCKui 1 MPY>KUHHBIA MasiTHUKU. [IpeBpalieHne SHepruu npu KoyedaTeIbHOM JIBUKCHUU
1.26 3aryxaromue konebanus. BeinyxxaeHnsie konedanus. Pezonanc
Mexannueckue BOJHBL. [Ipo10IbHEIC U TTOTIEPEYHBIE BOJTHBL. J[JTHHA BOJHBI U CKOPOCTh PACTIPOCTPAHEHUS BOJIHBI:
1.27 L=u-T
1.28 3Byk. ['pomMKoOCTh 1 BbIcOTa 3BYKa. OTpakeHUe 3BYKOBOM BOJHBI Ha rpaHulie ABYX cpell. MH(pa3Byk u ynpTpa3ByK




1.29

Ilpakmuueckue pabomul

N3mepeHue cpeaHed IUIOTHOCTH BELIECTBA; apXUMENOBOW CHIIbI; JKECTKOCTHM MPYKUHBL, KO3(pGUIMEHTa TpPeHUs
CKOJIBXKEHUS; PaOOTHI CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHENH CKOPOCTH JIBMXKEHUSI OpyCKa 10 HAKJIOHHOM IIOCKOCTH;
yCKOpeHus Opycka IMpH ABM)KEHHMHM IO HAKJIOHHOM IUIOCKOCTH; YacTOThl M IE€pHoAa KoJeOaHUl MaTeMaTH4ecKOro
MasiTHUKA; YacTOThl U Nepuoja KoueOaHUN NpYyKMHHOIO MasiTHUKA; MOMEHTA CHUJIbl, JEHCTBYIOIIErO Ha pblyar; padoThl
CHJIBI YIPYTOCTHU IIPH MOABEME Ipy3a € MOMOIIBIO HETIOJABUKHOIO 0J10Ka; pabOThl CUJIBI YIIPYTOCTH NP NOJbEME Ipy3a C
MIOMOIUIbIO IOJIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOM CHJIbI OT 00BbEMa MOrpyXEHHOM 4acTH Tela W OT IUIOTHOCTU JKUAKOCTH;
HE3aBUCHMOCTH BBITAJIKUBAIOLIEH CUIIBI OT MAcChl TEJIa; CUJIbl TPEHUS CKOJIbKEHHUSI OT CUJIbl HOPMAJILHOTO JIaBJICHUS U OT
poJia MOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTENEHH JieopMallii MIPYKUHBL; YCKOpeHUs Opycka
OT yIVIa HAKJIOHA HaIpaBIIAIOLIEH; Mepuoja (4acToThl) KOJeOAHUMM HUTAHOTO MasTHUKA OT JUIMHBI HUTHU; IEPHOJA
KoJIeOaHUH MPYKUHHOTO MasTHUKA OT MAaccChl Ipy3a U JKECTKOCTU NPYKUHBI; MCCIEOBAHUE HE3aBHCHMOCTH IEepHOJa

KoJie0aHUI HUTSHOTO MasiTHUKA OT Macchl Ipy3a. [IpoBepka ycinoBus paBHOBECHs phlyara

1.30

Qusuueckue s61eHUs 6 Npupooe: TPUMEPHl IBIKEHHUS C Pa3IMYHBIMH CKOPOCTSMU B JKMBOM M HEXHUBOW INPHUPOAE,
JENCTBUE CUIIBI TPEHNUS B IPUPOJIE U TEXHUKE, IIPUIUBBI U OTJIMBBI, JBUKEHHE IUIaHET CONHEYHON CUCTEMBI, PpEAKTUBHOE
JBUKEHHE JKUBBIX OpPraHM3MOB, pblYyaru B Telle 4YeJOBEKa, BIMSHHUE aTMOC(EpHOro NaBJI€HMsI Ha >KUBOM OpraHusM,

IJIaBaHHUC pBI6, BOCIIPUATHUC 3BYKOB JKUBOTHBIMU, 3CMJICTPACCHUC, celicMUYEeCKHe BOJIHBI, HYHaMH, 3X0O




Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, HATUUKU ITOJOXKCHUA, PACCTOAHUA U YCKOPCHUA, NUHAMOMCTpP, MOAIIHUITHHUKH,

PaKE€ThI, pbIYar, HO,Z[BH}I(HBIP'I n HCHOI[BI/I}KHHﬁ 6J'IOKI/I, HAKJIOHHasA IIJIOCKOCTb, IIPOCTBIC MEXAaHU3MBI B 6BITy,

1.31
cooOmurarmuecst CoCcyzbl, YCTPOMCTBO BOJOINPOBOJAA, THUIAPABIMYECKUI TNpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
HOPIIHEBOM HACOC, apEOMETP, IXOJIOT, UCIIOIB30BAHUE YIbTPAa3BYKa B OBITY M TEXHHKE

2 TEITUJIOBBIE SABJIEHUA

21 OCHOBHBIE TIOJIOKEHHS MOJICKYJIIPHO-KUHETUYECKOH TEOpPHH CTPOCHHMs BemiecTBa. Mojenw TBEPAOTO, XKUAKOTO M
ra3000pa3HOro coCTOsIHUI BemecTBa. Kpucrammmueckue u amopdHsie Tena

2.2 JIBmxeHue yactul BeuiecTsa. CBA3b CKOPOCTH ABMIKEHHSI YacTUIL ¢ Temreparypoil. bpoyHoBckoe nBmxenue, nmuddysus

2.3 CMauuBaHue U KalWUISIPHbIE SIBICHUS

2.4 TemoBoe paclIupeHue u CxaTtue

2.5 TemnoBoe paBHOBECHE

2.6 Buytpennsis sHeprus. PaboTa u Temnsonepeaaya Kak crnocoObl U3MEHEHUS! BHYTpEHHEW sHepTrun

2.7 Bunas! Tennonepenauu: TemI0NPOBOIHOCTh, KOHBEKIHS, U3TyYeHNE
HarpeBanwne u oxnaxaenne Ten. KoamuecTBo TMIOThL. Y IelibHas TeII0EMKOCTS!

2.8

O=cm(t,—1)




3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOTrO OajaHca:

2.9 Ql +Q2 +..=0
Hcnapenne m xonaeHcauusa. V3mMeHeHuWe BHYTPEHHEW DSHEpPIMM B IPOLECCEe HCHApeHus W KoHaeHcauuu. Kunenue
2.10 JKHJIKOCTH. Y IeNIbHas TerioTa mapoobpaszosanus: L = Q/m
211 BnaxxnocTs Bo3nyxa
[InaBnenue u kpucramausanus. Vi3aMeHeHre BHyTpeHHEH SHEPTrUuy MU IUIABJIEHUHN U KPUCTAJUIM3ALUU. Y JiefibHast TeIioTa
TUTaBJICHUS
2.12 0
m
213 BHyTpeHHSIsI SHEpIrHsl CropaHus TOIUIMBA. Y eJIbHAs TEIUIOTa cropanus Tormea: q = Q/m
2.14 [Tpuniuns! paboTs TermnoBbix Apurarenei. KITJ[ tennosoro apuraresns




Ilpakxmuueckue pabomul
H3mepenne yaenbHO# TemIo€éMKOCTH METAIIIMYECKOTO IMIMH/IPA; KOJTMYECTBA TEIUIOTHI, MOJy4€HHOT0 BOJIOM KOMHATHOM

TeMIeparypbl (UKCUPOBAHHON Macchl, B KOTOPYIO ONYIIEH HArpeThlii LWIMHJP; KOJMYECTBA TEIJIOTHI, OTIAHHOTO

2.15
HArpeThiM IHJIUHIPOM, MOCJIE OMYCKaHMs €ro B BOAY KOMHATHOW TEMIIEPATyphl; OTHOCHUTEIHLHOW BIIAYKHOCTH BO3IyXa,
yIEeTBHOU TETJIOTHI TUIABIICHUS JibJia. VccienoBane N3MEHEHUS TEMIIEPATYPhl BOJIBI MPU PA3THYHBIX YCIOBUSX; SBJICHHS
TEIIO0OMEHA TPU CMEIIMBAHUHU XOJIOTHOW M TOPsiYeH BOJIBI; IPOIIecca HCTIAaPSHHUS

216 Duszuueckue s61eHUs 8 Npupode: TIOBEPXHOCTHOE HATSDKEHUE U KAMIUISIPHBIC SIBJICHUS B IIPUPO/IE, KPUCTAIUIBI B IPHPO/IEL,
usnydenre ColHIla, 3amMep3aHue BOAOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, MHES, CHeTra
Texnuueckue ycmpoiicmea: KalWUISAPbl, TPUMEPbl HCIOJIb30BAaHHUS KPUCTAJUIOB, JKUIKOCTHBIA TEPMOMETp, IaTUYUK

2.17 TEMIEPATYpPhl, TEPMOC, CHCTEMa OTOIUICHHS JIOMOB, THUTPOMETPBI, TICHXpPOMETp, TapoBas TypOWHa, JIBUTATENb
BHYTPEHHETO CTOPaHHUS

3 DJIEKTPOMATHUTHBIE SABJIEHUA

3.1 DnekTpusanus Ten. [[Ba Buia 31eKTPUIECKUX 3apsi0B

3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kymona

3.3 3aKOH COXpaHECHHSI JICKTPHUIECKOTO 3apsiia




Onektpuueckoe mnone. Hanpsok€HHOCTH 3nekTpuueckoro mosid. [IpuHIMN cyneprno3unuu 3JeKTpUYEcKUX mojeil (Ha

3.4
KaueCTBEHHOM YPOBHE)
35 Hocurenn snekrpuyeckux 3apsanoB. JleHCTBUE AJIEKTPUYECKOTO MOJS Ha JJIeKTpUYeckue 3apsiabl. [IpoBonHUKH U
JUBJICKTPUKU
[TocrosiHHBIN 351eKTpUYecKuil TOK. JleficTBus anekTpudeckoro Toka. Cuia toka. Hanpsokenue.
I=q/t,U=A/
3_6 q 1 q
DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBbHOE SIEKTPUUECKOE COTPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma s yuactka anektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COEAUHEHUE IPOBOIHUKOB:
I,=I,: U=U,+U,; R=R +R,
3.9 [TapannenbHoe coeAMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHMUS:

U=UgI=1+I;R=2.

2

CMenaHHbBIE COCAUHCHUS ITPOBOAHUKOB

3.10

PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul




3akon Jlxxoynsa — Jlenna:

3.11 O=I"-R-t

3.12 OnbIT OpcTeaa. MarHuTHOE 1oJie TPSMOro NPOBOJIHUKA ¢ TOKOM. JIMNHMU MarHUTHOW MHAYKIIUU

3.13 MaruuTtHoe noJje OCTOSHHOIO MaruuTa. B3aumMonelicTBrUe MOCTOSIHHBIX MAarHUTOB

3.14 JleficTBe MarHUTHOTO TIOJISI HA MPOBOJAHKUK C TOKOM

3.15 Omnbrtel @apazes. SIBnenue sneKTpoMaruuTHON UHAYKIUU. [IpaBuio Jlenna
Ilpaxmuueckue pabomol
H3mepeHue 371eKTpUUECKOro COMPOTHBIICHUS PE3UCTOPA; MOIIHOCTH JJIEKTPUUECKOTO TOKa; padOThI AJIEKTPUUYECKOTO
TOKA.

316 HccnenoBanue 3aBUCMMOCTH CUJTBI TOKA, BO3HHMKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI, JaMIIOUKa), OT HAMPSHKEHUS Ha
KOHIIAX IPOBOJHHUKA; 3aBUCHUMOCTH CONPOTUBIIEHUSI OT JJIMHBI MPOBOJHUKA, IJIOIIAJM €ro MOMNEPEYHOTO CEYECHHUS M
YAEIBHOTO COMTPOTUBJICHHUS.

[IpoBepka mpaBuiia Juist SIEKTPUUECKOTO HAIPSKEHUS MPHU MOCIEA0BATEIbHOM COEIMHEHUHU MPOBOJAHUKOB; MTpaBuia s
CHJIBI DJICKTPUYECKOTO TOKA MIPH MapauIeIbHOM COSTMHEHUH TIPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUKA)
317 Qusuueckue sa61enuss 8 npupode: dIEKTPUUECKHE SBICHUS B aTMOc(]epe, dIEKTPUUECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE

I1O0JIC 3eMJ'II/I, z(peﬁ(b MOJIFOCOB, POJIb MArHUTHOTO IOJIA IJIA )KU3HU Ha 3CMHC, MOJIIPHOC CUSAHUC




Texnuyeckue ycmpouicmea: 5SIEKTPOCKOI, aMIIEPMETp, BOJBTMETP, PEOCTaT, CUYETUYUK JJIEKTPUUYECKOM IHEPIHH,

3.18 AIIEKTPOOCBETUTENbHBIE MPHOOPHI, HArpeBaTeNbHBIE 3JICKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKUE TMPEIOXPAHUTEIH,
JIEKTPOMArHUT, HJIEKTPOBUTATEb HOCTOSHHOTO TOKA, TeHEPATOP MOCTOSHHOTO TOKA

3.19 OnexkTpoMarHuTHBIC BOJHBI. [Ikana 3J1eKTpOMarHUTHBIX BOJTH

3.20 JlyueBas mojienb cBeta. [IpssMonHHEIHOE pacipoOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucniepcust cBera

3.24 JIunza. Xon ny4eii B mun3ze. PokycHoe paccrosiHue JTuH3bL. OnTrdeckas cuia tuusel: D = 1/F

3.25 ['ma3 kak ontudeckas cucrema. OntTuyeckue mpudopsl
Ilpaxmuueckue pabomul
##HtPar#H#H#l13MepeHne onNTHYECKONM CHUJbl coOHuparolied JUH3bI; (POKYCHOro paccTosiHMS coOuparomei JHuH3bL (10
CBOWCTBY paBEHCTBA pa3MepOB MpeaMeTa U N300paXKeHus, Korja MpeaMeT pacrioiokeH B ABOHHOM (okyce), moka3ares

3.26 MPEIOMJIEHUS CTEKIA.

##HPar###llccnenoBanue cBOCTBa M300paKeHMsI, MOJIYYEHHOTO C TIIOMOIIbIO COOMpAIOLIeH JMH3bI; HM3MEHEHUs
(OKYCHOTO PAaCCTOSHUS JBYX CIIOKCHHBIX JIMH3; 3aBHCHMOCTH YTJia MPEIIOMIICHHSI CBETOBOTO JIyda OT yIJIa MaJCeHUs Ha

T'paHUILEC «BO3AYX — CTCKIIO»




Qusuueckue aenenus 6 npupoode: 3atMenus Connua u JlyHbl, 1BeTa Tej, onTHYECKHUe sBJICHH B aTMocdepe (1BeT Heba,

321 pedpakmus, pagyra, MUPax)

3.28 Texnuueckue ycmpoticmea.: O4KH, IEPUCKOIL, (POTOAITIAPAT, ONTHYECKHE CBETOBOIBI
4 KBAHTOBLBLIE SIBJIEHUA

4.1 PannoaktuBHOCTH. Anb(a-, 6eTa-, ramma-usiydeHus. Peakiuu anbda-u O6era-pacnama

4.2 OnbiThl Pesepdopaa mo paccesnuto anbha-dactuil. [LianerapHas Moiesb aToma

4.3 CocraB aTomHOrO sipa. M30ToIms!

4.4 [lepuon nmonypacnaia aTOMHBIX sIIEp

4.5 SAnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCOBOT'O UUCEN

46 Qusuueckue s6l1eHUs 8 Npupode. SCTECTBECHHBIN paIHOaKTUBHBIA (DOH, KOCMHUUYECKUE JIYYH, PATUOAKTUBHOE HM3ITyYCHHE
' NPUPOHBIX MUHEPAJIOB, JICHCTBUE PAJMOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M YEIOBEKa

4.7 Texnuueckue ycmpoiicmea: CIeKTPOCKOII, UHIWBUAYAIIbHBINA JO3UMETp, Kamepa BuiibcoHa, siepHast SJHepreTuka
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