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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€ToMm ¢eaepaibHOi pabouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
¢u3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo (usuke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHMUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJbKY (PHU3NUYECKHE 3aKOHBI JiIeKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronimxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIIX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepersa npoceienust Poccuiickoit @enepanuu (mpoTokosa ot 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (HOPMHUPOBAHHUE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH ¥ TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
UCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHU;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON eI TeIbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

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



7a00paTOpHBIX PabOT U OMBITOB C YYETOM MHIUBUAYAJIbHBIX OCOOEHHOCTEH
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMbiX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

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

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBI0 MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOIO IPUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HaGmonenue  siBieHHUN,  OOBSCHSIOMIUXCS  MPUTHDKCHUEM WA
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBneHne uHEpUUM. 3aKOH HMHEpUUHU. B3aumopaeicTBUE Ten Kak IMpUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHne cuibl ¢ MOMOLIBI0 AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenne
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM IUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUSI >KUJKOCTU OT TiyOuHbl. ['mapocraTmueckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa MOrpyKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTB.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



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

Mexannueckass dHeprusa. KuHeTtmyeckas W IOTEHUHWAIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIUIONEpEeAAUH:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBneHue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHus.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

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

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaXxJiIeHue Ipu COBEPIIICHUU padOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEpPrud Tella B Ppe3yJbTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOW TENIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



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

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €T0 3HAUYEHUE IS KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKUX 3apsIA0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3/IeJICHUs IIOJIIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHHS 3JIEKTPOMAarHUTHOW WHIYKIUU.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanne JEWCTBUSL DIIEKTPUYECKOTO TOJNS HA MPOBOJHUKHA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
O00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HA IIPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepsebiit 3ak0oH HeroToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuiibl. 3aKOH COXpaHEHUs
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIInanbpHast SHeprus CxKaTtou npykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPUM JBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUUECKON SHEPTUU IIPU CBOOOIHOM IaICHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHWYECKUMX BOJH. IIpomonsHble U
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGnrogenue konebaHUl Ten MOJA JEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

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

6. OmbITBI, JEMOHCTPUPYIOLIME  3aBHUCUMOCTh  TNepuoaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L e

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoJie.  JJEKTPOMarHuTHble  BOJIHBL.  CBOiliCcTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBera. 3atMeHua ConnHua u JIynsl. Otpaxkenue ceta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckona. ['a3 kak omnrTuueckas cucTteMa. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHUMOCTH YIJIa MPEIOMJIEHUS CBETOBOTO JIiy4ya OT yrIJia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

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

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p Maccel M 3Hepruu. Peaknuum cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHME DHEPIMM YaCTULBI 110 TOPMO3ZHOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (PU3UKH, a TakkKe Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeUUBACTCS JOCTHKCHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
¢uznyeckue BICHUS B OKPY KAIOLIEH IPUPOJE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIBb30BAHUS PA3JIUYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



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

N3yyenue (u3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

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

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPHUSITHE ACTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TrapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
[IO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAKHEHMIIEN COCTABIISIIOLIECH
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBuil O€30MacHOr0 TOBEIEHHUs Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTH€ B pEUICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHE TJ00AILHOTO XapaKTepa SKOJOTHMYECKUX NPoOJeM U MyTed HuX

pelieHus;

e 8) ajanTanuM K HM3MEHSAKOIMMCH YCJIOBHAM CONHMAJIbHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIICHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
NeATEIIbHOCTD;

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

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOETO pPA3BUTHUA B MNPHUOOPETEHUH HOBBIX (PU3UYECKHUX
3HAHUM;

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

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHUS JIJIs
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, JelaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHWE HECKOJIBKHUX BAapHAHTOB PEICHHsS, BHIOOP HamOomee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PU3UYECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

NPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PUBHMUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALMKM WIA JAHHBIX C YYETOM MPEIIOKEHHON y4uyeOHOM
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHQoOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJayd  HECIOKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleICHHbIE Ha pEIICHUE 33Jaud U MOIAep:KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABIISATH PE3YIIBTATHI BHIIOJTHEHHOTO (PH3UYECKOTO OIBITa
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMATPH IIEJTH COBMECTHOW NESATEIbHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS])  Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyallUld, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npU3HaBaTh CBOE MPABO Ha OIIMOKY MPU pEHICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIoro.



IHNPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3MYECKHE W  XMUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJMHEWHOE), TPAaeKTOpHUsA, PaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUIEHHOW OCHIO
BpalllCHUsI, TepeAada MAaBJiCHUS TBEPABIMU TENaMHU, XUIKOCTIMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXaIollleM MHpEe, B TOM UHCIe (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHU3M, IJIaBaHHUE PHIO, phlUuaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BeJIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUICYO CHIIBI,
MOMEHT CHJIbL, KO3(P(QUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO BEIMYUHY C JIPYTUMH BEITUYHHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (DM3UYECKUX BEJIIMYUH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBECHs phruara (0JI0ka),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluli IPaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJIB3ys 3aKOHBI H
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a]1ad, OLECHUBATh PEaTUCTUUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
HOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JeJaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJAHON (PU3MUECKON BETUUHMHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IJIOIIAAU CONTPUKOCHOBEHUS TEN, CHIIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsI TeJl, YCIOBHMI paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeasioKEeHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIl U TpauKOB, JAENaTh BBIBOJLI MO pPe3yabTaTam
UCCIIETIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS MPUOOPOB M TEXHUYCCKUX YCTPOWUCTR:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM HAa WX OMHUCaHUsA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOANTH  TMpUMEpPHl  (HAXOOWUTh  WMHPOpPMAIMIO O  TIPHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpPMAITHIO, KOTOpas SIBISETCS MPOTHBOPECYMBON WM MOXET OBITH
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUil HAYyYHO-TIOMYJISPHYIO
JUTEPATypy (PU3MUECKOTO COJEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHUCHbMEHHBIE U YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie MyOJuYHO JeNlaTh KpaTKue COOOIIEHHS O pe3yJbTaTax IMPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATUHHBIN amnmapaT Kypca (U3MKH, COIMPOBOXKIAThH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBII  BKJIAJ, B  JIEATEJIBHOCTh  TIPYNNbl, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

MCIOJI30BaTh MOHITUA: Macca U pa3MepPhbl MOJIEKYJI, TEIUIOBOE ABUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsi/l, FJICKTPUIECKOE TOJI€, TPOBOJHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUsI, TUTaBJICHUE, KpHUCTa/UIM3alusa (OTBEpJIeBaHUE), KHUIICHHE,
Terionepeaaya (TEenI0npPOBOHOCTD, KOHBEKIIHUS, H3JIy4YEHHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMArHuTHAs MHIYKITHS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHbIE SBICHUS B IPHUPOJE,
KpUCTaJUIbl B mpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MOJOCOB, PO MAarHUTHOTO TOJISI JJis KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPEHHISI YHEPTHUS, KOTUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBbHAs BIIAXKHOCTb BO31yXd, JJIEKTPUUYECKUM 3apsih,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
buznyecKuX BEIUYUH, HAXOIUTH (HOPMYIBI, CBS3BIBAIOLIUE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Yd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPUH
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (OPMYJIIMPOBKY 3aKOHa M 3alUCBIBaTh €r0 MaTEeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUECKHUX SIBJICHUM,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3a/ladyd 3allMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJI  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHbI W (OPMYIIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEIOBAHUS, BBIICIATDH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHHUSI UCCIIEN0OBAHUs, J€1aTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH IMPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DIIEKTPUYECKUX  3apsl0B, B3aWMOJEUCTBHE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEpPSAEMBbIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJM TONEPEYHOTO
CEUEHHMSI U YIEJIbHOIO COITPOTUBIICHHS BEIIECTBA MPOBOJAHKUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NpPEaJO)KEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh W3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI JCWCTBUS U3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPIUM, 3JIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM H CXEMaTHYHBIM pUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasziuyasi ycJIoBHbIE 0003HAUECHHUS HIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWNA B TIOBCETHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY KaIOIIEH cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
WuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMK © TYTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOIA;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoIepKaHWs, B TOM 4YHCJIE MYyOJMMYHO TIPEACTABIATh PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapat Kypca (Qu3uKH,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3UUCCKUX
MPOIIECCOB pacTlpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTH 32 BBHIMOJHEHUEM IUIaHa JACUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
NeSATEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHIty 00ydeHus B 9 kJacce npeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M TEPETPYy3KU, LEHTP TSKECTH, a0CONIOTHO TBEPIIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKaHMS U TOTJIOIIEHHUs, anbda, 6eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO OKPY>KHOCTH, B3aMMOJIEHCTBUE



TeJ, PEAKTUBHOE JIBIKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JHUCIEPCHUSI CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3MYECKUX  SBICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAaMH, 53XO0, IIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), NMPH ATOM IMEPEBOJAUTH MPAKTUYECKYIO 3ajlayy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIHMCHIBATh M3yYCHHBIEC CBOMCTBA TeN M (PU3MUYECKHE SIBJICHUS, MCTIONb3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, TEPEeMEIleHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAS YHEPTUS CKATON
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (M3MYECKUH CMBICT HCIOIB3YEMbIX BEIWYHH,
0003HaUeHUs W €IUHUIBI (PU3MUECKUX BETUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHMSI 3apsI0BOIO M MaCCOBOT'O YHCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISBISTH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHU), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TMOJYYEHHOTO 3HA4YeHUd (pu3mueckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX U JIMHEHUYaThIX CHEKTPOB HU3IYUYEHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaUYeHHE U3MepsAeMoil BelauuuHbl ((POKycHOE paccTosHUe
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUM 0€3 HadallbHOM CKOPOCTH, IEepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeIoMJIeHUs OT yria



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pE3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHUus, KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHUS, CIETys MPEIT0KEHHON MHCTPYKIIMH, BBIYUCIIATH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

paznuyaTh OCHOBHBIE NPHU3HAKKM M3YYEHHBIX (UBNYECKUX MOJETEH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha HX ONHCAHHUA (B TOM YHCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHHUH U  HeoOXoauMmble (usznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B TNTIOCKOM 3€pKajie U cOOMparolen JMH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM KOJIOTUYECKOTO TOBEJICHHS B OKPY>KaloIlel cpefie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTIOJIHUTENBHBIX NCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CHUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TpPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
1 M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

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

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaperine xuaKoCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHOe AaBICHHe 0 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctsie MexarHsMEI > ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tea 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEITUINHEI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTIHNKa
TeMmeparypbl"”

Kaxk ¢usuka u npyrue ecTeCTBEHHbIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN METO/T
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD TOJIETA MapHKa,
MYIIECHHOI'O0 TOPU30HTAJIBHO, TEM
OoJpIIIe, YeM OOJIbIIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa LHOK
a IHHE TUCKD p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHUE 4acTHIl BEIIECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN
BOJbI
MexaHn4uecKOe OBIKEHIE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHU IBUKCHUA bubmnorexa [IOK
yr p ! https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKoH HHEPLIUH.
15 B3aPII)MOIleﬁCTBHe TeJ‘IpKaK IpUYHHA bubmnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHIKCHHS Tell
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00bEMa TeJla [0 €r0 IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agad mo reMme "IIOTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCcTHKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBHCHUMOCTH PACTSKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa HOK
" " https://m.edsoo.ru/ff0al1778
3ama4 o teme "Cuiia TsHKecTu
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexka [JOK
dusnuecKne XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 Hswepettne ci. JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBJICHHBIX
26 10 OJHOM nﬂpﬁi’;ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHopeiicTBYIOIAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B npUpose U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «M3yueHue bubnmoreka [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCUCTBYIOIIEH CUIIbI
Pemrenue 3agau mo remam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduuaeckoe n3odpakeHUe CUID»,
«Cuib»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJINYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBIIEHUS ra3a oT 00béEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenaya naBieHusT TBEPALIMUA
35 TeJ'IpaMI/I, KHUJIKOCTSIMHA B Ea3aMI/1. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «JlaBienue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackansa» https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst Cocy bl bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK

39 Tunpasniieckuii npecc https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
KHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannbt
CyILIECTBOBA 03 HOU
41 }ém e B3 e 3 AV bubnuorexa [JOK
ODOTIOHI SEMIIH. SaBHCHMOCTD https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Boszyxa. Ammocheproe nasene https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMoChEpHOTO JaBICHHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
a2 BHCHMOCTD aTMOCGepHOT bubmuorexa [JOK
JIABJICHI OT BLICOTBL Hal YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau nmo reme
"ATtmocdepHoe naBieHue"”
7 e oc a3a Ha
- Jle#icTBHE XKUJAKOCTH U Ta3a H BuGmiorexa LIOK
HTOTPYREHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOIIEH CUJIIBL, bubmuorexa [JOK

JEWCTBYIOIIEN HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Telsa B BoJie OT 00bEMa MOrpyKEHHOM
B JKUJKOCTh YaCTH TeJay

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopnas pabota
"KoHncTpynpoBaHnue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckasi pabora

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MomnocTts. EquHune MOITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOM MpU
HoabEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

[Ipoctele MexaHu3MBI. Phryar.
PaBHOBecue cun Ha peiuare

57

58

KonrtponsHas pabora no teme
«JlaBreHme TBEPBIX TEI, KUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
IpoBepoyHas pabora

PesepBHelIit ypok. Pabora ¢ TekcTamu
1o Teme «/laBinenue TBEPABIX TeE,

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUJKOCTEH U Ta3oBy / Beepoccuiickas
poBepouHas paboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHi paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemrenue 3agad mo treMe «Y CIOBUSI
paBHOBECHSI pbIYara

Koaddumment nonesnoro neicTpust
MexaHu3ma. JlaboparopHas pabota
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

Pemenue 3agau mo teme "Pabora,
MomHocTh, KITI"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexannyeckas SHEpPIHUsl.
Kunernueckas u noTeHaibHas
SHEPIUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

65

66

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT IO TEME
"DKCIepUMEHTAIBHOE OIPENETICHHE
U3MEHEHUS KUHETUYECKON U
MOTEHLIMAJIbHON YHEPTUH NIPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

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

67

PesepBHbIii ypok. Pabora ¢ TekcTamu

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0adee6

68

PesepBHbIii ypok. Pabora ¢ TekcTamu
no teme "Pabora. MomHoOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Konrpoabnbie IIpakruueckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJIKOTO U Ta3000pa3HOT0 COCTOSIHHMA 1
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciuiupeHue u cxaTue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmepatypa. CBsi3b TEMIIEPATYpPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHII
9 Buytpennss sneprusi. Crioco06st 1 bubnnorexka [JOK
M3MEHEHUs] BHYTPEHHEN SJHEPrun https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpox-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIECTB U MaTEPHUAIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo0.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacyer konmyecTBa TEMIOTHI,

15 He00XO0IUMOTO JIJIsl HATPEBAHUS Tela
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBa. Y IelbHas TEIIoTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. VY nenpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpenencHue
BJIQYKHOCTH BO3/TyXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/I TermmoBoro aBurarens.
TenuoBble ABUTATENN U 3aILATA
OKpY’Karollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TermmnoBble siBIcHUA. 3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTa"
Dnekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHUH"



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

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TTOJIEN
Hocurenu snextpuueckux 3apsiioB.
33 OnemeHTapHbIi 3apsn. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
36 cymiectBoBanus. Mcrounnku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U JUDJIEKTPUKHA"
39 DNEeKTpUYECKU TOK B MeTaJljIax, bubnmnoreka [JOK
JKUJKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas 1enb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlaboparopHas pabota
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnengoBarenpHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHnas padota "IIpoBepka

48 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
ATA P https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60prl u II:/IOH_I:I)OCTI/I SHGKTpI/I‘ICCKOFO Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
53 3IIEKTPUUYECKOU SHEPTUHU B OBIT bubnmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
54 ITocTosSIHHBIE MAarHUTEI, X
B3aUMOJECHCTBUE
Ypok-uccnenosanue "M3yuenue bubnmnorexa [JOK
55 5 "
MOJIEW ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOe I10J1e
56 3eMIIH U €ro 3HaYeHue JUIS )KU3HU Ha bubmnorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIeKTpUUECKHUE 3apsab.
57 3apsHKEHHBIE TeJI:a U UX ’ bubmmorexa LOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBII
AIEKTPUUYECKUN TOK"
KonTponbHas pabota mo Teme
"DHIEeKTPUUECKHE 3apPSIIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE Tella U UX

B3anMoiericTBUS. I1oCTOAHHBIN
anekTpuueckuii Tox" / Beepocceuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

npoBepouHas paboTa

59

60

61

62

63

64

65

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MaroutHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOe
0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PJEKTPOMArHiuTOB B
TexHuke. JJaboparopHas padora
"N3yueHue neicTBUSI MArHUTHOT'O
TOJIs1 HA MPOBOJHUK C TOKOM"

DNeKTpOABUTATENIb TOCTOSHHOTO
Toka. Micnionp3oBaHue
JIEKTPOBUraTeneil B TEXHHYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHue
paboThI AnekTpoaBuraTesns”

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DJICKTPHUECKOW DHEPTUH.
DJEeKTPOCTaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

[ToaroroBka Kk KOHTPOILHOU paboTe
110 TeMe "DIIEKTPUUECKHE U

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86c



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MATrHUTHBIE SIBJICHUS"

KounTponbhas pabota no teme

66 "DJIEKTPUUECKHUE U MAarHUTHBIE 1 Bubmaorexa ITOK
P | https://m.edsoo.ru/ff0ach14

SIBJICHUS
PesepBHblit ypok. Pabota ¢ Tekctamu bubnmoreka [JOK

67 1
o teme "TemnoBele gBaeHus" https://m.edsoo.ru/ff0accbe

68 PesepBHblii ypok. Pabora ¢ Tekctamu 1
o teme "MargutHele BiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
1 68 14.5

[NPOTPAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue il:;:eﬂl/lﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBH)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Omnpeznenenue

7 YCKOpEHHUSI TeNa Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBUKEHHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

okpy>kHocTH. [leproa u yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroema. Saxon Iyxa im0tz
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Omnpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3amau mo teme "3akoHbI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOIO bubnnorexa LHOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHHUS
o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHON TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEPAOTO TEJIA C bubmorexa IOK
.. — P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBhIO BPAIICHHUS.
MowmeHT cuibl. LlenTp Tsokectu
PaBHOBeCHE MaTepUaIIBHONW TOUKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpenIEHHON OChIO BpAIIEHUS.
MowmenT cuinsl. LlenTp TsokecTn
28 Pemenue 3agau mo teme "MOMEHT bubnmnorexa LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
29 TeMe "MexaHUYeCcKOe JBUKEHUE bubnnorexa [JOK
. ’ https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten"
KontpoasHas padbora mo reme
30 "Meszqu(:K(I))e IBHKEHUE bubmmorexa TIOK
N | ' https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Tei
31 Nwmmynse Tena. UMmmynbe cuitbl. 3aKoH bubnuoteka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpPaHEHUs uMIysbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexanunyeckas padoTa U MOIITHOCTb https://m.edsoo.ru/ffob0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHON TOBEPXHOCTH»
37 CBs13b DHEPTUH U PAOOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe
40 JlabopaTtopHas pabota «3ydueHue bubnmnoreka [JOK
3aKOHA COXPaHEHUs DHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHOE IBHIKEHUE U €r0 but6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTnyecKkuil U py>KUHHBIA

MassTHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXAaHUYECKUX KOJIeOaHUsIX

JlabopaTtopHas pabora «OnpeneneHue
9YacTOTHI U TIEpUOJIa KOJIeOaH i
MPYKUHHOTO MasiTHUKA)

JlabopartopHnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEPU0JIa KoJIeOaHMit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHBL. CBOWMCTBA
MexaHn4yecKux BosH. [IponoiabHbIe U
MONEPEYHBIE BOJIHbI

bubnmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannueckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. Pacripoctpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

VYpok-koHpepeHnius "YIbpTpa3zByK U
nH(ppa3ByK B IpUPOJIEe U TEXHUKE"

[ToaroroBka K KOHTPOJIBLHOU paboTe MO

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bubnunoreka LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMe "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHusi U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o reme

55 "3akoHbl coxpaHeHus. Mexanndeckue
KoJieOaHusl U BOJIHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . i bubnuoreka [{OK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIbI0 MOOMIIBHOTO TeiedoHa
Pemrenue 3a1au Ha onpeneneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKTpOMarHuTHas Npupo/ia CBeTa.
61 CkopocTb cBeTa. BomHoBBIE CBOMCTBA brbmmorexa LTOK
p ) https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBeTa. 3aTMECHHUS bubmorexa [TOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemenwie 3a1a4 Ha IpUMEHEHHE bubmmorexa [JOK
A P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETa
64 [Ipenomnenue cera. 3aKkoH bubnmoreka [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MPECIOMJICHUS CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bub6nmmoreka [IOK

65 Hcnonb30BaHKe MOIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3cse
OTPaKCHUS B ONTHYECKUX CBETOBOIAX
JlabGopaTopHas pabora "HcciaenoBanue
66 3aBHCHMOCTH YTIJla IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJla MaJIieHus Ha
rpanuue "Bo3ayx-crexno""
Ypok-konpepenuus "Mcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckas cuiia JUH3bI https://m.edsoo.ru/fOb3f2c
N bubnuoreka [{OK
69 [TocTpoenue n300paxeHuit B TMH3aX https://m.edsoo.ru/ffOb4dda
Jlaboparopnas pabota "Onpenenenue
70 (I)OKyf:)Horg paCCpTO}IHI/I}I " OII)'ITI/I‘ICCKOI‘/JI bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI coOMparomeit JINH3b1"
7 Ypok-koupepenius "OnTudyeckue bubmuoteka [{OK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontudeckas cucteMa. 3peHue bubmorexa [TOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpanuts 3penue”
Pasnoxxenue 6emoro ceera B CIIEKT.
72 OmeiTel Herorona. Croxkenue bubmuoreka [{OK

CIIEKTpaJIbHBIX IIBETOB. [ucnepcus
cBeTa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IokKEHHUIO OEJIOro CBETa B CHICKTP U

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [PSAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/ICHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepeHus u qudpaxuus’”
77 Omnsitel Pe3epdopaa u turanerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
Hcnyckanue 1 MOrIoneHme cBera
79 atoMoM. KBauTsl. JIuneliyaroie bubmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPHI
80 Ypok-nipaktuky™m "Habnrogenue bubnmnorexa [JOK
CIEKTPOB UCITyCKaHUs" https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
N3otormsr https://m.edsoo.ru/ffOclal4
84 Pemrenne 3amay mmo reme: but6mmorexa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenius "PaqnoakTuBHbIE
P Gep A but6mmoreka [IOK
86 U3JIy4EHUs B IPUPOJIE, MEIULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126
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87

SAnepHble peakuu. 3aKOHbBI
COXpPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

Pemenue 3agaud no reme "AnepHeie
peakuuu"

Peakiinu cunTe3a u AeneHusd siaep.
Uctounuku sHepruu ColiHIla U 3BE3]T

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3Ty4YEHUN HA KUBBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "DIIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBnie sBnenus"

IToBTOpenue, o6o0IIEHNE.
JlaGopaTopHbie paboThI 110 Kypcy
"B3anmonenicteue ten"

IToBTropenue, o6o0meHue. Pemenue
pacyeTHBIX ¥ KaYECTBEHHBIX 33]1a4 110
teme "TemoBsle mpoiecch”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYECTBEHHBIX 3a/a4 10
teme "KIIJ] TennoBeIX apurareci'”

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Penenue

bu6nmoreka [IOK
97 pacyYETHBIX U KaUECTBEHHBIX 3a/1a4 10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekrpoycTtaHOBOK"
[ToBTOpeHmEe, 0600IIEHNE.
98 JlabopaTopHbIe PabOTHI IO KYPC 1 1 bubnnorexa HOK
" PATOPHKIE P | ey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBEIE 1 bubnmorexa [JOK
| https://m.edsoo.ru/ff0c3044
SABJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanToBas u 1
snepHast gpusuka"
OBIIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOIMCTB W Ha

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

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKU) (PU3UUYECKUX SBICHUN

14

ONHUCBHIBATh H3YYEHHBbIE CBOWCTBA Tel W (DU3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003Ha4YeHUsI U eUHUIBI (PU3NUECKUX BEIIMYMH, HAXOAUTh (HYOPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKkTepU30BaTh CBOMCTBA TeJ, (DU3WYECKUE SIBJICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa H 3alHMChIBaTh €r0 MaTeMaTU4YeCcKoe

BBIPAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTWYEeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

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




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3aJaud  3alUChIBaTh KPATKOE YCIIOBHUE, IMOJACTABISTH
buznyeckue BeMYUHBI B POPMYJIbI M IPOBOJUTH PAcu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUISHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh HpPU MOMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyUYEHHBIM pe3yibTaT, HAXOAWTh OLIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMTH OMBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUN WM
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmmpoBaTh  IpOBEpseMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

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

BBITIOJIHSITh TIPSIMBIE M3MEPEHUSI C HMCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHUOOPOB, 3aNMUCHIBATH MOKAa3aHUs MPUOOPOB € y4ETOM

3aJJaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYUHBl OT JIPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO MCCIIEIOBaHUS, COOMpPAThH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHHUSI, CIENYS NMPEJIOKEHHOMY IIJIaHy,
(buKCUpoBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, I€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHHs (PU3MYECKMX BEIMYUH, CIEHys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIITOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHMYECKHX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHIMIBI JIEWCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJIEHUN U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TpPHUMEPHl (HAXOAUTh HWH(OpPMAIMIO O MpUMepax)
MPAKTUYECKOTO HCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU 11 oOecriedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOoOpaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHCHHSI 3I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_ICﬁ cpeaec

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamMy KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYryro

1.18

1.19

CO3/1aBaTh COOCTBEHHBIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(pOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTKue COOOIICHUS O
pe3ynbpTaTax TPOEKTOB WM YYEOHBIX WCCIEIOBAaHUN, MpPU ITOM
IPaMOTHO HCIOJIb30BaTh W3YYEHHBI NOHATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTb
0053aHHOCTH B rpymnmnec B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ,HCP’ICTBHﬁ, aICKBATHO OICHHMBATDH
COOCTBEHHBIN BKJIaax B  JACATCIBHOCTL  TI'PYIINbI, BBICTPAWBATDH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh MMOHATHA

1.2

pa3jinyaTthb SBJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKHII  CMBICA  HCHOJB3YEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpapUKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIICCCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCHIBAaTh €ro MaTEeMaTU4YeCKoe

BBIPA’)XCHUC

1.6

1.7

1.8

OOBSICHATH (PU3MYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOrMYecKUX IIaroB ¢ Momompio 1 — 2 u3ydyeHHBIX CBOICTBa

(bu3nYeCcKuX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JaHHBIX JUId pelleHHs] 3ajauyd, BbIOMpaTh 3aKOHBI U (OPMYIIBL,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacuy€Thl U CPaBHUBATH
NOJyYeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIU
(U3MYECKUX METOJIOB, UCTIONb3Ysl ONMCAHUE UCCIIEIOBAHMS, BEIICIST
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOpPSIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACIaTh BBIBOIBI

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX  CBOWCTB  Tel:  (OPMyIHpOBaTH  IPOBEPSEMbIC

OpPEANONoKeHUs,, coOuparb  yCTAaHOBKY M3  HPEAJIOKEHHOTO




000pyI0BaHus, ONUCHIBAThH X0/ OMbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUTAHUPOBATh HCCIIEJJOBaHHE, COOMpPATh YCTAHOBKY U BBINOJHSTH
U3MEpeHus, cienysd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJAE TaOMUIl U TpadUKOB,

ACJIaThb BBIBOALI 11O PE3yJIbTaTaM UCCIICAOBAHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUS, COGI/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh HPUHLMIBI JEHCTBUA W3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONMUCAHUSA, HCIOJb3Ys
3HaHUS O CBOMCTBaxX (PU3MYECKUX SBJIEHUH U HEoOXoauMble

¢uznyecKkre 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHEC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM MU CXCMATHYHBIM PUCYHKaM, COCTABIISITbH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3ianyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIEH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO HCIIONIb30BaHUs (PU3NUYECKUX 3HAHUHN B TTOBCEIHEBHOM
KU3HM 1711 oOecriedeHHs 0€30MacHOCTH TMpU  OOpalieHuu ¢
npruOoOpaMu U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHEHHSI 3/I0POBBS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh OUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEKOUIUMXCSA 3HAHUW U NYTEM CpaBHEHUSA
JIOTIOJTHUTEIFHBIX HCTOYHUKOB BBIJACIATH HWHGOPMAINIO, KOTOpas

SABIIACTCA HpOTHBOpe‘{HBOﬁ WA MOYKET OBITh HeHOCTOBepHOﬁ

1.18

UCIONIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/JlaHuil  Hay4yHO-




1.19

MOMYJISIPHYIO JIUTEPATYpy (DU3MUECKOro COAEpkKaHMs, CIPaBOUYHBIE
Marepualibl, pecypcbl cetu  MHTepHer; BiaAeTh  OpUEMAMH
KOHCIIEKTUPOBAHHUS TEKCTa, nMpeoOpa3zoBaHusi HHGOPMAIMU U3 OJIHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/7aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas wHGOPMANMIO M3 HECKOJIbKMX HCTOYHHUKOB (PU3MUECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3yIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca

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

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HUCCIENOBAHUN (PU3NYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEJAUTh 3a BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TIPYINIbL, BbICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemniaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIB30BaTh N3yYEHHBIE IIOHATHS

pasiuyaTh SBIEHUSA II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHHE
pacrno3HaBaTh NpPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJIEHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (U3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3BIBAIOIME JIAHHYIO  (PU3MUECKYI0O BEIMYHMHY C JIPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  HM3yYEHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBIICHUS W TPOIIECCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alUChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid IMPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C IMOMOIIBbI0 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX ﬂBHeHHﬁ, Q)HSH‘IGCKI/IX 3dKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHble 3aJauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIOIINE WM
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PacyYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHU A q)HSquCKOﬁ BCINYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIEAO0BAHUS, BBILAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3UYECKUX CBOWCTB TEN: CaMOCTOSTEIBHO COOMPATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, ONUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYITUPOBATH BBIBOBI

1.10

1.11

IPOBOJUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYHH C
WCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHME,
CaMOCTOSITEIbBHO COOUpaTh YCTaHOBKY, (DUKCHUPOBATh PE3yJIbTaTh

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




rpaduKoB, IeaTh BHIBOJIBI 10 Pe3yIbTaTaM UCCIIEOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBAaTh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIenys NPEIIOKEHHOW HHCTPYKIINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU N

1.13

1.14

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

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nn4yaTth OCHOBHBIC TNPHU3HAKK WM3YYEHHBIX (PU3HMUECKUX MOJeNeil:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPJIOE TEJI0, TOUSUHBIH UCTOYHHUK
CBETa, JIyd4, TOHKAas JIMH3A, IJAHETapHas MOJENb aToMa, HYKJIOHHAas

MOJCJIb aTOMHOTI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HUX ONHUCAHUA, HCIOJIb3Yd
3HaHHUS O CBOWCTBaX (DU3MUSCKUX SBICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOILIECCOB MPH PELICHUU Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300paKEHUH B MJIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KHU3HM JUid  oOecriedeHHss O€30macHOCTH MpH  OoOpalleHHuH C
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHMSI 3/I0POBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOpPMYIHpys TMOUCKOBBIM  3aIpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMM HAa OCHOBE WMEIOIIMXCA 3HAHWA W JTOTIOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCMOJb30BaTh NPU  BBIMOJHEHHMM YUYEOHBIX 3aJaHUA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHeTr; BiazeTre npuémMamu

KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIUU U3 OJIHOU




3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIC IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
CoJepXkKaHus, MyOJIMYHO NPEACTABIATh PE3yJbTaThl NPOEKTHOW WIIN
UCCIICIOBATEIIbCKOW ~ JAEATENbHOCTH, TNPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIM MOHATUIHHBIN anmapar U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAled ¢ y4&ToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUI (PU3NUYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIAJ B JEATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

@duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
dusznueckre  SBICHUA: MEXAHHYECKHE, TEIUIOBHIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckne BenWYMHBL. V3Mepenue  (uzmUecKUx
BennunH.  Dusmyeckue  mpubopel.  [lorpemrHocTh

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHULL

1.3

1.4

1.5

ECTCCTBCHHOHay‘IHbIﬁ MCTOJ IIO3HAHMA: Ha6J'IIOI[eHI/IC,
IMOCTAHOBKA HAYYHOI'O BOITPOCA, BBIABHIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTEC3, 00BsICHEHHE

Ha0JI}0/1a€MOT0 SBJICHUS
Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEel

[TpakTyeckue paboOTHI:

###Par#H#113mepenne paccTOSIHUM.
#HiHPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.
#HH##Par###I3mepenue  TemmepaTypbl NpU  [TOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTHUKA TEMIICPATYPbI

INEPBOHAYAIJIBHBIE CBEJJEHNM A O CTPOEHNUN BEIIIECTBA

2.1

#Hi#Par###CTpoeHue BelecTBa: aToMbl U MOJIEKYJIbI, UX
pazMepbl.  OmObITHI,  JTOKa3bIBAIOLIUME  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par###/lpwokenne  dactur — BemectBa.  CBs3b
CKOPOCTH  JBWDKEHHS  YacTHII C  TEMIIEPaTypowu.

BpoyHoBckoe nBmxenue, muddy3us

2.3

BzaumopeiicTBHe YyacTuUll BEIISCTBA: MPUTSXKCHUC U

OTTAJIKUBAaHHUEC




###Par### ArperaTtHple COCTOSIHUSI BEIIECTBA: CTPOCHHE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3auMocBsI3p MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTHdeckre padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSAOB (C
ucronb3oBanueM pororpadmii).

2.6 #HHHPar###OneiTel 10 HAOMIONEHUIO  TEIJIOBOIO

pacuIMpeHusi ra3oB.
HHAPar###0nbITel 0 OOHAPYKEHUIO JCHCTBUS CHII

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBUKECHHE
###Par##CropocTs. Cpennsis CKOPOCTh npu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacuér myTtu M BpeMeHu
JIBUYKECHUS
SIBnenne uHepuuu. 3akoH MHepuMH. B3ammoneincteue
3.3 T€N KaK MPUYMHA U3MEHEHHUS! CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa UHEpTHOCTH Teja
34 ###Par#t# lnotHocTh BemiecTBa. CBSI3p MIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BEllleCTBa
3.5 Cuna kak XxapakTepUCTHKa B3aUMOJAECUCTBUS TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MOMOILIbIO TMHAMOMETpPA
37 ###Par###ABnenne Tarorenuss u cuna TshkectH. Cunna
' TSKECTU Ha Jpyrux miaHerax. Bec tena. HeBecomocthb
35 Cuna Tpenusi. TpeHHE CKOJbXKEHUS U TPEHHUE MOKOSI.
' Tpenue B mpupoje U TEXHUKE
39 #HH##Par###Cnoxenne CcuJl, HaMpaBJICHHBIX 110 OJHOU
' npsMoi. PaBHoeHCTBYIOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABM)KEHHUS
(mapuka B KUAKOCTH, MOJEIU  JIEKTPUICCKOTO
aBTomMoOmiIs u Tak gainee). OmnpeneneHue cpemaHei
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  1uiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTsDKeHUs (nedopmaruu) mpyKuHbI OT
OPWIOKEHHOW  cuibl.  OMBITEL, JAEMOHCTPHUPYIOIINE
3aBHCHMOCTh CHJIBI TPEHHUS CKOJIbKEHHUSI OT Beca Teja U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

®u3ndeCcKre SIBICHUS B mpupoac: NpuMEpbl ABUKCHUA C
pasiIM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHBOM npupoac,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

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

- YBEJIMUCHUS JTABIICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JJaBJIEHUS ra3a oT o0béMa,
' TEeMIIEePaTyphl
43 [lepenavya naBneHus: TBEPABIMHU TEJIaMU, KUAKOCTIMU U
' razamu. 3akoH [lackamns. [THeBMaTnIecKue MaTuHBI
3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 I'unpocraTndeckuii mapagokc. CooOIIamuecs: coCy/sbl.
['unpaBiuyecKkrue MEXaHU3Mbl
AtMocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl
A5 CYIIIECTBOBaHMS BO3AYIIHOW 000704ku 3emid. OMbIT
' Toppuuennu. 3aBUCHMOCTh aTMOCGHEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 U3mepenne armocdepHoro npaeneHus. [lpubopsl ans
' U3MEepeHHs aTMOC(HEPHOTO AaBIICHUS
JlelicTBUE XUIAKOCTM M Ta3a Ha IOTIPYKEHHOE B HHX
4.7 Teno. BreiTamkuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnaBanue




4.9

[TpakTrueckue pabOTHI:

HccenenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT
o0béMa mMOTrpYy:KEHHONH B JKUIKOCTH YacTH TeJja.
Omnpenenenye BpITAIKUBAOLIEH CUJIbI, JEHCTBYIOIEH Ha
TE€N0, NOrpyxéHHoe B  kuukoctb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOUIEH CUJIbI, JEHCTBYIOLIEH
Ha TeJIO0 B JKUJIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOLME  3aBHCHUMOCTb  BBITAJIKUBAOLICH
CWJIBI, IEUCTBYIOIIEH Ha TEJI0 B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT ILNIOTHOCTH
JKUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYMpPOBAaHHE  JIOJAKM M  OIpeAclieHHe €

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [OPUPOJIE: BIIMSIHUE
aTMoc(hepHOro aBJICHHS HA KUBOW OPraHU3M, TUTABAHUC

pBIO

411

TexHuueckue yCTpOHCTBA: COOOLIAIOIIMECS COCYHbI,
YCTPOMCTBO BOJONPOBOJA, TI'MJPaBIMYECKUN IIpecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 MexaHnueckas MOIIHOCTb
53 [TpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas
' 1ockocTh. [IpaBuso paBHOBecHs pblyara
5.4 [IpumeHeHne mpaBuiia paBHOBECHS pblyara K 0JIoKy
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JEeNCTBUS MEXAHU3MOB. ITpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunerndeckas sHeprus
£ g [TonHast MexaHHuecKass PHEpPrus. 3aKOH HM3MEHEHUS U
' COXpaHEHMsI MEXaHUYECKON SHEPTHH
5.9 [TpakTiueckue paboOThI:




###Par###Onpeneneae padbOTBHl CHIBI TPEHUS TIPH
pPaBHOMEPHOM JBW)KEHHM Tejla [0 TOpPU3OHTAIBHOMI
noBepxHocTu. MccnenoBaHnue yciaoBHM  paBHOBeCHs
ppuara. HM3mepenue KIIJI HakJIOHHOM IIJIOCKOCTH.

I/IsyquI/Ie 3dKOHa COXpAaHCHHA MEXaHHYeCKOM OHEPIrun

®du3nyeckue SABJICHUS B npupoac: pblHaru B TEIC

5.10
YeJoBeKa
TexHudyeckne yCTpOMCTBA: pblYar, IOABWXKHBIA U
511 HETOABMKHBIM OJIOKW, HaKJIOHHAs IUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia Jj1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KUHETHYECKON
6.1 TEOpUM CTpPOEHHUs BemlecTBa. Macca u  pa3mepsl
' MoJieKys.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHEIC
MTOJIOKEHHST MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mopgenmn  TBEPAOrO, IJKMAKOTO W Ta3000pa3HOTO
6.2 cocrosiHMil BemiecTBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHeHrEe CBOWCTB ra3oB, KUJIKOCTEH W TBEPIBIX TN
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYIIPHOKUHETHYECKON
TEOPHH
6.4 CMaunBaHUWe W KalTWLUISIPHBIC STBICHUS
6.5 TemoBoe paclIupeHue U cxxaTue
6.6 Temmneparypa. CBsA3b TemmepaTypbl €O CKOpPOCTBIO
' TETJIOBOTO IBMYKEHHSI YacTHUI]
6.7 Buytpennss sueprust. CrnocoObl U3MEHEHHsI BHYTpEHHEH
' SHEpruu: Tersionepeaaya U copepiieHue padoTbl
6.8 Bunsl Tennonepenauu: TEIONPOBOJHOCTh, KOHBEKIUS,




U3JIy4eHUE

KomnuectBo  TemoTel. YaenbpHas — TEIIIOEMKOCTDH

6.9
BEILIECTBA
TemnmooOMeH u TemiIoBO€ paBHOBEcHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBaHNE KPUCTAUTMYECKUX BEILIECTB.
. VY ienpHas TeniaoTa niaBJICHUS
[TapooOpa3zoBanue u  KoHJeHcanus. Mcmapenue.
6.10 Kunenne. VYnenpHas  Temiora  mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYpPhl KUIICHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHUs
[MpuHnmmel  paboThl  TerioBbix  asurarenei  KI1J]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUTaTeld U 3alluTa
OKpYKaroIen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
npolieccax
[IpakTudeckue pabOTHI:
#HHPar##H#OnbITl 0 OOHAPYXKEHUIO JIEHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSKEHUS.
H#H#HPar#H##OnbITEI 1O  BBIPALIMBAHUIO  KPUCTAIIJIOB
MOBAapPEHHOM COJIM WM caxapa.
#HH#Par###OnbITEL 10 HAONIOACHHWIO  TEMJIOBOTO
6.17 pacIIMpPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

#H##Par###Onpenenenue naBlieHUs] BO3ayXa B OayuioHe
IIIpuIa.

H#HHH#Par###OnbITEI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro oO0béMa W HArpeBaHHs WU
OXJIaKICHHUSI.

###Par###1 poBepka runoresbl JUHEHHONW 3aBUCHMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTH B TepMOMCTquCCKOﬁ




6.18

TpyOKe OT TeMIeparyphbl.

#H##Par#H##Habmonenne U3MEHEHUS BHYTpECHHEH
SHEPrUH Tejla B Pe3ylbTaTe TEIUIONepeaayd ¥ paboThI
BHCIIHHUX CHJI.

###Par###lccnenoBanre SBJICHUS TEIIOOOMEHA TIpH
CMCIIMBAHUH XOJIOTHOM U TOPSYEH BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTEHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METALTUICCKUM IIHITUHAPOM.

#H##Par###OnpenencHue YIEIbHOM  TEIIOEMKOCTH
BEILIECTBA.

#HH##Par###lccnenoBanue mpoiecca UCIapeHus.
#H##Par#H#Onpenenenue  OTHOCUTENIBHOM  BIaKHOCTH
BO3/yXa.

#H##Par##Onpenenenue yneabHONW TEIIOTHI IJIaBJICHUS

JIbaa.

dusnueckue SBICHHS B TPUPOJC: IMOBEPXHOCTHOE
HaTSOKEHHE W KaNWULIPHBIE SBIEHUS B TPHUPOJE,
KpUCTaJUTBI B Tipupoae, u3nydeHne CoiHIa, 3aMep3aHne
BOJI0OEMOB, MOPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWULIPBI, I[PUMEpHI
HCIIONBb30BAHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYMK TEMIIEPATypbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETp, MapoBas TypOMHa,

ABUTAaTCJ]Ib BHYTPECHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuszanus Tei. J[Ba poga dJIEKTPUUECKUX 3apsI0B
BzaumopeiictBue 3apsokeHHbIX  Tenl.  3akoH Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJN OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXKTY TEJIaMH)

23 Onexrpudeckoe nose. Hanpsk€HHOCTh JIEKTPUUECKOTO

noss. lIpyHOUnD Ccyneprno3unuu 3JIEKTPUYECKUX I10JIEH




(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuuyeckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. MICTOUHHUKY MOCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUYECKOrO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M ra3ax
- Onekrtpuueckass nenb. Cuia Toka. OJIEKTPUYECKOE
' HaIpsDKEHUE
29 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma 11 ydyacTka 1enu
[TocnenoBarenbHOE W THapajyIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SIEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoyinsa — Jlenna
213 DNeKTpUYecKue Lenu U MOTPEOUTENTH DIEKTPUUECKOMN
. sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocrosHHble MarHuTHl. B3amMoaencTBUE IMOCTOSHHBIX
7.14
MarHuTOB
MarauTtHOoe mone. MaramuTHoe Tone 3eMiid M €ro
7.15
3HaYeHHe IS )KU3HU Ha 3eMIie
216 OmneIT Dpcrena. MarHuTHOE MOJ€ PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >IEKTPOMArHUTOB B TEXHUKE
JleficTBU€ MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.
717 DNeKTpOoABUTATENIb TIOCTOSHHOTO TOKa. Vcmons3oBaHme
. JJIEKTPOJIBUTaTeNe B TEXHUYECKHX YCTPOWCTBaxX M Ha
TpaHCcIopTe
7.18 Omnbitel @apanges.  SBaeHue  JIEKTPOMArHUTHOM




naaykiuu. [Ipasuno Jlenna

DIEeKTpOreHeparop. CnocoObl MOJTy4YeHUs
7.19 3JIEKTPUYECKON SHEPrumu. DNEeKTPOCTaHIIUI Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOACHUIO JIEKTPU3AIUU TENl WHIYKIUEH

Y TIPU COMPUKOCHOBECHHH.

HccnenoBanue JelCTBHUS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOJHHUKY M TUAICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIETH

IMOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymmpoBaHuie HAIPSHKCHHUSI.

HccnenmoBanne 3aBUCUMOCTH CHITBI TOKA, MIYIIIETO Yepe3

PE3HUCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSKEHUS

Ha PE3UCTOpE.

OIBITHI, JIEMOHCTPHPYIOIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TIJIOMIA/IN MTOTIEPEYHOT0 CEUCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HaNpsHKEHUM  NpU
IIOCJIEIOBATEILHOM ~ COEAVMHEHUM JBYX PE3UCTOPOB.
IIpoBepka npaBuia I CHIIBI TOKA IPH MAapaJLIEIbHOM
coelMHEeHUN  pe3uctopoB.  Ompenenenue  pabOTHI
JJIEKTPUYECKOTO TOKA, MAYLIETO Yepe3  PEe3UCTOp.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIJIEIISIEMON Ha pe3ucTtope. MccnenqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHuTHOTO B3aMMOJECHCTBHSI ITOCTOSIHHBIX MArHHUTOB.
N3yueHrne MarHuTHOIO MOJIS MOCTOSIHHBIX MAarHUTOB MPU
uxX OoO0beAMHEHUM |  pasjencHuu. VccrnemoBaHue
JEMCTBHS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI




B3aI/IMOl[€I>'ICTBPI$I KaTyllkyu ¢ TOKOM U MarHuTa OT CHJIbL
TOKa MW HaIIpaBJICHUA TOKa B KaTyIIKE. HSy‘ICHI/Ie

I[CP'ICTBPISI MArduTHOrO II0JI1 Ha HIPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboTsl
JIIEKTPOABUTATEIIA. N3smepenne KII
3JEKTPOJIBUTATEIbHOM  YCTaHOBKH. OnbIThI o

HUCCICOOBAHHUIO ABJICHUSA BHGKTPOMaFHHTHOﬁ HHAYKIHUU:
HCCIIeIOBAaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMmocdepe, IJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, Apeld MmoICcoB,
pOJIb MAarHUTHOTO TOJISA VISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

TexHuueckue yCTpoMcTBa: 3JIEKTPOCKON, aMIepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK AJIEKTPUUECKON SHEPruu,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOPBI,  HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUraTEIb

MMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSHHOI'O TOKA

9 KJIACC
Kon
Konx anemenra [IpoBepsiembie 27IEMEHTBI COAEPIKAHUS
pasnmena
MEXAHUWYECKUE SBJIEHUA
Mexanuyeckoe JABWXKEHHE. MarepuaibHas TOYKa.
8.1 Cucrema orcuéra
g 8.2 OTHOCHUTEIFHOCTh MEXAHHYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPAMONTHHEHHOE IBHKCHHE
###Par##HepaBHoMepHOE NMPAMOJIMHENHOE TBUKECHHE.
8.4 Cpennsis ¥  MTHOBEHHass CKOpPOCTh Tela  IpHU

HCPpaBHOMCPHOM ABHKCHUU




Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHENHOE

8.5
JIBUKCHHEC
8.6 ###Par###Croboanoe nagenue. OnbiTel ["anumes
H#HH##Par####PaBHoMEpHOE JBUKEHUE TI0 OKPY>KHOCTH.
8.7 Ilepuon m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMUTenbHOe YCKOPCHHE
8.8 [lepssiii 3akoH HptoToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 HH#HPartH#H#1 [puHIMT Cynepro3nuiuy CHIT
8.12 Cuna ynpyrocru. 3akoH ['yka
#A#Par####Cuna TpeHus: cuia TPEHUS CKOJIBKEHUS,
813 CWJIa TPCHUS TTOKOSI, TPYTHE BUJIBI TPCHHUSI
#HH#Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
514 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaICHUS
HBwxenue  1uraner  Bokpyr — Comnma.  Ilepsas
815 KocMHuYeckasi ckopocTb. HeBecoMoCTh U meperpy3ku
PaBHOBecue MaTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
8.16 oo
#H##Par####PaBHoBecre TBEPIOTO Tella C 3aKPEIUIEHHON
847 ocbio BpatieHus. MomeHT cuibl. LleHTp Tsokectn
8.18 Nmnynsc Tena. U3menenue ummnynbca. UMnynbe cuibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 ###Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunyeckas paboTa U MOIIHOCTD
PabGora cumn TsbkectH, ynpyroctd, TpeHus. CBs3b
8.22 SHEPTUU U PaboThI
893 [loTenumanpHass dSHeprus Tela, MOAHATOTO HaJ
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTenunanbHas 3HEPTUs CKATON MPYKUHBI
5 #HH##Par###Kunetnueckas  sHeprusa.  Teopema o
8.25 KHHETUYECKOU SHEPTUU
8.26 #HH#Par###3akoH coxpaHeHUs: MEXaHUYECKOM SHeprun




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IIOCKOCTH.
Omnpenenennue yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4aIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HadyallbHOM CKOpPOCTH MYTH OTHOCSTCS
KaK psA HEYETHBIX 4YHCEI, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHUS
OT CWJBl HOpPMaJIbHOTO JdaBieHusa. OrmnpeneneHue
kodddunmenTa TpeHHus cKoibxkeHus. OmnpenerneHue
KECTKOCTU TpYyxKuHBL. OmnpeneneHue padOThl CUIIBI
TPEHHSIT TIpU PABHOMEPHOM JIBIDKEHHUH Tela IO
TOPU30HTANLHOM ToBepxHOCTH. Ompernenenue padOTHI
CUIBI  yOPYroCTH  IIpU  HOABEME  Ipy3a  C
WCIOJIb30BaHUEM  HEMOABMXKHOTO M MOABHKHOTO

0JIOKOB

®u3nYecKUe SIBJICHUS B MPUPOJE: MPUIUBBI U OTIIUBBI,
nBukeHrue 1uiaHeT COJHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP,  JTATYUKHU

TIOJIOKCHUS, PACCTOSAHHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe nuxkenne. OCHOBHbBIE XapaKTEPUCTUKU

> KoJIeOaHU: TIepUO/I, YacTOTa, aMILIUTYIa
9.2 MareMarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpartenue sHepruu npu KosaedaTeabHOM ABHKEHUN
0.3 3aryxatomue KosieOaHus. BbeIHYXIeHHBIE KOJaeOaHwUs.
' Pes3onanc
Mexannueckre BosIHbI. CBOMCTBA MEXaHMUYECKUX BOJIH.
94 [IpononbHble U MomnepeyHble BOJHBI. J[nMHA BOJIHBI U

CKOpOCTb €€ pacrnpocTpaHeHUsi. MeXaHn4eCKHUE BOJIHBI B




TBEPIIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3ByK. ['poMKOCTb U BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 HNudpa3Byk u yibpTpa3Byk
[IpakTrueckue pabOTHI:
Onpenenenre 4YacTOTBl M TIepuoAa  KoyeOaHWt
MaTeMaTHYeCKOTO MasTHHKA.
Onpenenenne 4YacTOTBl M TIepuoAa  KoyeOaHWt
MPY>KUHHOTO MasITHUKA
0.7 HccnemoBanne 3aBUCUMOCTH TiepuoAa  KoJjeOaHui
' MOJBEIIEHHOT0 K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TiepHofa  KoJjieOGaHWM
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHMOCTH nepruoia KOJIcOaHMt rpy3a,
MOJIBEILIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTHU
pyXuHBL. M3MepeHne yckopeHus CBOOOHOTO TaICHUS
duznyeckue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMHYECKUE BOJIHBI,
I[YHAMH, X0
9.9 TexHuyeckue yCTpOMCTBA: 9XOJOT, UCIOIH30BAHUE

YIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE IMoJie. DJIEKTPOMAarHUTHBIE BOJHBI.

101 CBoiicTBa 3/IEKTPOMAarHUTHBIX BOJIH

10.2 [Ikana 371€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHuTHas npupoaa csera. CKOpPOCTb CBeTa.

' BonHoBEIE cBOlICTBa CBETa
10 [IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0O MOOMIIBHOTO Tese(hoHa
dusnueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 JENCTBHE BHJIIMOTO, yIABTPapHOIETOBOTO u
PEHTTE€HOBCKOTO U3ITy4eHUN

10.6 Texuuueckue YCTpOMCTBA: UCIOJIb30BaHUE

OJICKTPOMAariuTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBBIE ABJIEHHA

11.1 JlyueBast Mmonenb cBeTa. MicTouHuku cBera
11.2 [IpsimonuHeitHOE pacpocTpaHeHne CBeTa
Otpaxenue cBera. [1nockoe 3epkao. 3aKOH OTpaKeHUs
11.3
cBeTa
114 [Ipenomsienne cBera. 3aKOH IPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 JIunza. Xop jtyyen B IMH3e
116 Ontuyeckast cucrema ¢oroanmnapara, MHUKPOCKONa H
' TeJecKora
117 I'maz kak omnrtuyeckass cuctema. bINM30pyKoCTh U
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnosxeHue cCieKTpajabHBIX IIBETOB. Jlucnepcus ceTa
[IpakTuueckue pabOTHI:
#HH#Par####lccnenoBanue 3aBUCUMOCTH yriia
OTpaKEHUS CBETOBOTO Jy4a OT YyIJia MaJCHHUS.
###Par#Ht#113yuenue  XapakTepUCTHK  M300paskeHus
IpeaMeTa B INIOCKOM 3epKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
MPEJIOMJIEHUSI CBETOBOIO Jiyda OT Yrjla MaJeHus Ha
119 IPaHULE «BO3JIYX — CTEKJION.
' ##Par##H#lonyuenne  M300paXeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
##HPar###Onpeniennenne  (POKYCHOTO pacCTOSHUSL U
ONTUYECKOM CUJIBI COOMpPAIOIIEN JTHH3BI.
#HHHPar#H##OnbITEL 1O pa3joKeHUIo0 Oeyoro cBera B
CIIEKTD.
H#HHHPar###OnBITEl IO BOCHPHUSTHIO IIBETA MPEIMETOB
IIpU UX HAOJIOJCHUH Yepe3 LIBETOBbIE (PUIBTPHI
dusnueckue sBIeHUs B mpupoze: 3arMenus ConlHua u
11.10 JlyHbl, 1IBETa TEJN, ONTHYECKUE SBJIECHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 TexHnueckue yCTpOWCTBA: OUKH, HEPUCKOII,




(doToanmnapar, ONTUYECKHE CBETOBOIbI

12

KBAHTOBBIE SABJIEHUA
121 OmnbiTel Pezepdopna u 1utaHerapHas MOAEIb aTroma.
' Mogens aroma bopa
199 Hcnyckanue u morjoueHue cBera aToMoM. KBaHTHI
' JIunelyaTeie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenne aromHoro sapa. HykinonHas Monenb
' aToMHoro siapa. Mzotonsl
128 PaguoaktuBHble mpeBpaienus. llepuon mnomypacnazna
' aATOMHBIX JIEP
s SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccoBOT'0 YHCEN
12.7 OHeprust cBA3M aTOMHBIX sjiep. CBsA3b Macchl U SHEPIUU
e Peakuuu cunHTtesa u nenenus snep. VICTOYHUKY 3HEPrUU
' CounHna u 3B€311
12.9 SnepHas osHepretuka. JleficTBME  pagMOaKTUBHBIX
' W3ITyYCHUN Ha KUBBIE OPTaHU3MBI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
12.10 U3ITy4EeHUsl.
HccnenoBanue TPEeKoB: M3MEPEHHE SHEPTrHUM YacCTHIIBI
10 TOPMO3HOMY IyTH (110 hoTorpadusm).
W3mepenue paanoakTUBHOTO (poHa
dusnueckue SABICHUS B IPHUPOJE: ECTECTBEHHBIN
panOaKTHBHBIHI ¢oH, KOCMUYECKHE Ty4H,
12.11 pPaaMOaKTUBHOE M3JIYyYEHHE MPUPOJHBIX MHHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX W3JIyYECHUH HAa OpPraHU3M
YeJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKHUX U 3apyOeXHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHH Kak
croco0e CyIIeCTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOEHHS BEIECTBa, O (U3MUECKON CYIIHOCTU SIBICHUNU NPUPOJIBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NYECKUX SBIICHUN
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMHM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3bIKa (PU3UKU W UCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

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

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
cOOJIOIeHHsT TPaBMJI O€30MAaCHOTO TpyJa: HaOmrofeHuEe (HU3HMIECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATD €0 PE3yIbTAThI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYUEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECJIOXHBIX  3KCIEPUMEHTAIbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKLUUH,  MPEIACTABIATH
MOJIy4YEeHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BEIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BACHEHHS (1)I/I3I/I‘IGCKI/IX IIpouecccoB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YUYEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBUE 3a/1ayH,
BBISIBIISITh HEJOCTAIOLINE JaHHbIE, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTHh PACUYETHI U OICHHUBATH PEATUCTUYHOCTH MOTYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

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

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHe UCHONb30BaTh 3HAaHUS O (U3HYECKHX SBJICHUAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTIKCHUH (U3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsT M MPEACTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JJOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IPHU
BBINIOJTHEHUM Y4YEOHBIX 3aJaHUi Hay4YHO-IOMYJISIPHYIO JIMTEpaTypy
(Gu3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WuTtepHer; BnaaeHue 0a30BBIMM  HaBbIKAMU  IpeoOpa3oBaHUs
uHpOpMaLMM M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYIYIO; yMEHHE
CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIECHUS Ha

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




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKMUE SABJIEHU S
11 Mexannueckoe JaBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUYKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE ABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEa OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSIMOJIIMHEHHOTO IBUKCHUSI:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIUH CKOPOCTH, IPOCKIIUU
nepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydae pPaBHOYCKOPEHHOTO
IPSIMOJIMHEHHOTO IBUKECHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl IS TPOEKIIUU TIEPEMEIICHUS, MPOEKIIMA CKOPOCTH M TMPOEKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBHCHMOCTH OT BpPEMEHH ISl MPOCKIUU YCKOPEHHUS, MPOCKIUH
CKOPOCTH, TPOEKIMH TMEPEMEIIECHUs,, KOOPAUHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
CBoboaHoe mazenue. Popmysibl, OMKCHIBAIOIINE CBOOOIHOE MaACHHUE Tea I10
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




NPOEKIUM CKOPOCTH M KOOPAMHATBI HpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia Uil BBIYMCICHUS] YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
v = 1
T
Macca. ITnotHocTs BemecTBa. @opmyiia Il BBIYUCICHUS TITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHarnpaBIeHHOCTh BEKTOPA YCKOPEHHUs TeJla U BEKTOPa CHIIBI, IEUCTBYIOIIEN HA
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =-Fp
112 TpeHne nokos U TpeHHUe cKoabxkeHus. Dopmyna 17 BBIYUCICHUS MOYJIS CUIIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUSA:

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 1715 BBIYUCIEHUS CUJIbI TSHKECTH BOIM3HM MOBEPXHOCTH 3emuu: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
p=mb

I/IMHy.TIBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa AJI1 3aMKHYTON CUCTEMBI TEII:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanieHre MEXaHMYECKON SHEPTUU ITPU HAJIMUNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Peraar. Moment cuist: M - Fl.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
F
P=—-
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=P+ P
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aui ONPEACICHHS BBITAIKUBAIOLIEH CHIIBI,
JIEMCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHULIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OpYXHUHBL;, KO3(pPUIMEeHTa TpeHHsI CKOJNbKEHUsS; pabOThl CHIIbI TPEHUS, CHUJIbI
YIOPYTOCTH; CpEIHEH CKOPOCTH IBUKEHMSI OpycKa MO0 HAKJIOHHOMW IJIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KoieOaHuUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M MepHoja
Kojie0aHuM NMPYKMHHOTO MasiTHUKA; MOMEHTa CHJIbI, IEHCTBYIOILETO Ha phlYar;
paboThl CWJIBI YNPYTrOCTH TMPH MOIBbEME I'py3a C MOMOIIBIO HEHNOJBH)KHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeNla U OT IUVIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTH BBITAIIKUBAIOIIEH CUJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO JABJIEHUS U OT
poJla TIOBEPXHOCTHU; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NpPYXHUHE, OT CTENEHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoaa (4acToThl) KoJieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOAA
Kojie0aHUM MPYXUHHOTO MasTHUKAa OT Macchl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue s61eHUs 6 nNpupooe: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B )KMBOW M HEKUBOH IPUPOJE, NEUCTBUE CUIIBI TPEHHUS B IPUPOJE U

TEXHUKEC, TPUIHNBBI W OTJIWBBI, JABMXCHHUC IIJIAHCT Conueynon CUCTEMBI,




PEAaKTUBHOE IBUYKEHHE JKMBBIX OPraHU3MOB, PblUYaru B TEJIE€ YEJIOBEKa, BIUSIHUE
atMoc(epHOro MaBJICHUS Ha KXUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMH, 3EMJICTPACCHUC, celicMuUecKue BOJIHBI, IYHAMH, 53XO

Texnuueckue yCWlpOZZCI’}’l(?Cl.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

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

L3l cooOmIaroIuecs: COCybl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETHUYECKOH  TEOPUH  CTPOCHHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIIECTBa.
Kpucrammmueckue n amopgHbIe Tena

25 JBuxenne dyactunl BemiectBa. CBsS3p  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temneparypoii. bpoyHoBckoe nBmxenue, U ysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacupeHne U CxaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsis sneprus. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTpEHHEH dHepruu

2.7 Bunap! Tennonepenauu: TeI0NPOBOIHOCTh, KOHBEKIHS, U3TyYeHUE
HarpeBanme wu oxnaxkaenue Ten. KomuwdecTBO — TeIIoTH. — YaenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUM B TEIUIOBBIX IpoIleccaX. YpPaBHEHUE TEIUIOBOTO
Oananca:

2.9

QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce
210 UCHapeHuss W KoHjAeHcanuu. KumeHue IKUIKOCTH. YJelbHas TerioTa
' napooOpasoBanus: L = Q/m
2.11 BnaxxnocTs Bo3iyxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctauzauus. V3MeHeHWe BHYTPEHHEH SHEpPruud Mpu

IJIaBJICHUU U KPpUCTAJJIM3AallH. YILCJIBHaSI TCILIOTA IIJ1aBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunuuns! pabots! TemoBbix apurateneit. KI1/1 reruioBoro asurarens

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCIE OMYCKaHHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJCHUS TEIIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOqueﬁ BOJBI; IIpO1IE€CCa UCIIAPCHUA

2.16

Qusuueckue A6NeHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

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

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CrOpaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3zanus Ten. /[Ba BU1a 3IEKTPUYECKUX 3apsa0B
B3aunmopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

Onexrpuueckoe mnone. Hanpskx€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpuyecknx 3apsaoB. JIEHCTBHE SIIEKTPUYECKOTO IO  HA

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlefcTBus 3nexkTpudeckoro Toka. Cuma Toka.




Hanpsixenue.

I=qg/t,U=A/q

:‘)J'IGKTpI/I‘{CCKOG COIMPOTHUBJICHUC. Y,Z[CJ'IBHOG QJICKTPHUYCCKOE COIMPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memum: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHH
MarHUTHOM MHIYKLIHUH
313 MaruutHoe T1I0JIE HOCTOSHHOTO MarHuTa. B3auMoJelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apazes. SABnenue snekTpoMaruuTHON HHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanure 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €r0 IMOIICPEYHOro CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA IS CUJIbI JJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHM3MOB, MATHUTHOE T0JIe 3eMIT, Jpeiid MOI0COoB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTart,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTruH,  DIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPOIPUOOPHI (mpuMepsI), AJICKTPUUCCKHE
PEIOXPAHUTEIN, OSJICKTPOMArHUT, OJJIEKTPOJBUTATENh TIOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKkTpoMarHuTHbIE BOJHBIL. [1Ikana 3eKTpoOMarHUTHBIX BOJH
3.20 JlyueBas monensb cBeta. [IpsMonnHeiiHoe pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' munsel: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue mprudopbl
Ilpakmuueckue pabomol
###HPar#t#l13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHUs cOOMparoIIeid JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPeIMETa U
M300pakeHusl, KOTJa MpeAMET PacIoNIoKeH B JBOMHOM (oKyce), TmoKa3aTens
3.26 MPEIOMJICHUS CTEKIA.
###Par#t#lccnenoBanue CBOMCTBA M300pa)KEHUS, MOIYYCHHOTO C TOMOIIBIO
coOuparomield JHMH3bI, W3MEHEHUs (OKYCHOTO PACCTOSIHMUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia TMPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPAHUIIE «BO3TYX — CTEKIIO»
327 Qusuueckue senenusi 6 npupode. 3armenuss Comnma u JlyHbl, 1BeTa Ted,
' onTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oera-, raMmma-u3nydeHus. Peaknuu anbda-u OGera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [Lranerapuas Mozenb atoma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepuon momypacnaza aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOIO U MAaCCOBOTO YHCET
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIA PAIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEI0BEKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, WHANBUAYAIBHBIN JO3UMETpP, KaMepa

BI/IJ'IBCOHa, AACPHAsA DOHCPICTHUKA




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






