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MHNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO O00IIEro o0pa3oBaHUs
COCTaBJICHa Ha OCHOBE IIOJIOKEHUN U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

ConmepxaHue mnporpamMmsl 10 (PU3MKE HAIpaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIMXCS U OPraHU3ALMI0 HU3YYEHHS
bu3MKN Ha AEATETBbHOCTHOM OCHOBEe. B mporpamMme mo (u3HMKEe YYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanuzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM 00Y4YEHHUs, a TAKKE
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHusd (IO Kjaccam), MpeIaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa € MENTBIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHUN paboueil MporpaMMBbI 10 Y4eOHOMY TIPEIMETY.

®dusuka SBISETCA CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI JIeKAT B OCHOBE IPOLECCOB U
SBJICHUN, W3ydyaeMbIX XHUMHEH, OWoJIorHel, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJL B €CTECTBCHHOHAyYHYI0 KapTUHY MHDA,
IpeloCTaBsieT HauboJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4dHOrO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHus COCTOUT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHON TPaMOTHOCTH U
MHTEpeca K HayKe Y 00yJaronnxcs.

Nzyduenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENINoOJiaracT OBJIAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JaHHbIE M  HCIOJIb30BaThb  HAy4dHBIC
JI0Ka3aTeNIbCTBA JUIsl TOTY4ESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®Denepauuu, pean3yrOMMUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



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

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUS
OCHOB CTPOCHHMSI MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  TPEIACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, IMOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJCKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NPpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UYECKUE SBJICHUS C
UCITI0JIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS NPOCTEUIIUX PaAcUYETHBIX 3alady ¢
UCIIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB palbOThl ¢ MH(pOpMaIMEll PU3HMUECKOTO COAEpKaHuUs,
BKJTFOYAsi HTHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUSAX (DU3HKH, aHAIA3 H
KPUTHYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCHOHATIBHON JIeSTSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyuenue ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §

KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HeeNto).
[Ipennaraemseiii B mporpamMmme mo ¢Gu3MKe MepedeHb JabopaTOpHBIX paboT U

OTBITOB HOCUT PEKOMEHAATEIbHBIN XapaKkTep, YUYUTENb JieJlaeT BEIOOP MPOBEICHUS



7a00paTOpHBIX PAOOT U OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0y4aroluxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKeE.

COAEPXKXAHUE OBYUEHUA

7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

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

®dusnueckne BenuyuHBL. H3Mepenne Qusnyeckux BenudynH. DuU3NYECKUE
npuoopsl. [lorpenmHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4arlT MPUPOLY.
EcrecTBeHHOHay4YHBId METOJI MO3HAHMA: HAONIO/EHUE, TMOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE THIIOTE3, 0ObICHEHNE
HaOmogaemoro siBieHus. Onucanue GU3NUeCKUX SIBICHHUI C MOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.

2. ®usnueckue MpuOOPHl U MPOLEaypa MPSAMbBIX WU3MEPEHHI aHAJIOTOBBIM H

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. Omnpenenenue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOT0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. H3mepenue oO0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl HpU MHOMOIIM KUAKOCTHOIO TEPMOMETpPA H
JlaTYuKa TEMIIEPaTypBl.

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

Paznen 2. IlepBoHayajibHbIe CBeJIE€HUS 0 CTPOEHUH BelllecTBa.

CrpoeHue BemlecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OmnbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzaumomelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaITMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX



arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

1. HaGnroneHue OpoyHOBCKOTO ABUKEHHUS.

2. HaGmonenue nuddyzum.

3. HabGmonenue — siBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH

OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJIOM DpsOB (C  HCIOJIb30BAaHUEM

dbotorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHUCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

Pa3nen 3. /IBukeHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM JBHKEHHHM. Pacuér myTtu u
BPEMEHU JIBUYKCHHUS.

SlBnenve wmHepnuu. 3aKOH WHEpUMH. B3amMmonencTtBue Ten Kak MpUYAHA
M3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHOnelcTBytomas cuii. Cuiia TpeHusl.
TpeHue CKOJIbXKEHUS U TPEHUE TOKOs. TpeHue B MpUPOJIe U TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKEHUS TeTa.
N3mepeHne cKopoCTH MPSIMOJIMHEHOTO JBUKEHHS.
HabGnronenue siBjeHUs] HHEPLIMH.

CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.
CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSMOM.

Jlabopamopuwie pabomul u onvimol.

1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHMSI (IIApHKa B KUAKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOMIIS M TaK Jajee).

2. OmpeneneHne CpeaHE CKOPOCTH CKOJBXKEHUS OpycKa WM IapuKa o
HAKJIOHHOM TIOCKOCTH.

1
2
3
4. HaOmroneHre n3aMeHeHUs! CKOPOCTHU MTPHU B3aUMOJICHCTBUH TET.
5
6

3. Omnpexenenue MIOTHOCTH TBEPAOTO TeEA.



4. OmbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OmbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BEca TeJla U XapaKTepa CONPUKACAIOIINXCSI TOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUs. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsI raza oT o0bEma, Temmneparypsl. llepemaua naBieHus
TBEPABIMU TeEJIaMH, >KMJIKOCTAMU W ra3amu. 3akoH I[lackans. IImeBmaTnueckue
MalIMHbl. 3aBUCHUMOCTh JaBJIECHMS >KMJIKOCTH OT TiyOuHBL. ['mapocraTuueckuii
napajokc. Coobmatromuecs cocynpl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmnbiT Toppudemmu. M3meperue atMochepHOro
JaBJ€HUs. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSL.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATyphI.

[lepenada naBiaeHUs KUAKOCTBIO U Ta30M.
Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JTAaBICHMUS.

o Uk w NP

3aBUCHMOCTDb BBITAIKHUBAIOIICH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH
Tea U IUIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

N

8. YCIOBHE IUIaBaHUsA TEJN: IUIABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHMOCTH
OT COOTHOILEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAIKUBAIOIIEW  CUJIbI, JCHUCTBYIOIIEHM Ha  TeEJoO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MacChl Tena.

4. OnbIThl, JEMOHCTPUPYIOLIAE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI,
JEUCTBYIONIEH HaA TEJIO B KUAKOCTH, OT OOBEMa MOTPYyKEHHOU B
KUJIKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpPEIICIIEHUE €€ TPY30IOABEMHOCTH.



Pa3pnen 5. PaGora 1 MOIIHOCTB. JHeprus.
Mexanudeckast pabota. MOITHOCTb.
[IpocTbie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBumio
paBHOBecHsl pbluara. l[lpumeHeHMe IpaBWiIa paBHOBECHsI pblyara K OJIOKY.
«3osnoroe mpaBwio» MexaHukd. KIIJ[ mnpocteix MexanumsmoB. lIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexanuueckass 3Heprusi. KuHeTrnueckas M MOTEHIMAIbHAs 3HEPIHUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHWUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Jlemoncmpayuu.
1. IIpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja
110 TOPU30HTAIBHON IOBEPXHOCTH.

2. HccnenoBanue ycnoBuidl paBHOBECHUS phlyara.
N3mepenne KII/] HakKJIOHHOM IJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.

8 KJIACC

Paszneu 6. TeruioBble iBJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKyJd. ONbIThI, NMOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPUU.

Mopgenun TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJ HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUYECKOW TEOPHUHU.
CmauuBaHNE U KalWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
Temionepeaaya 151 COBEpIICHUE paboTHI. Buner TEIUIONIEpEAAYH:
TEIUIONPOBOJHOCTD, KOHBEKIINS, U3JIyYEHHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEPJICBAHUE KPUCTALIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpa3oBanue u kouaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTro
JIaBJICHHSI.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMJI0Ta CTOPaHusl.



[Tpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1.

2
3
4.
5

L ® N o

Hab6mronenne OpoyHOBCKOTO JIBHXKECHHUS.

Hab6mronenune nuddysun.

HaOnroienue siBeHUi cMauMBaHUsI M KalMWIISIPHBIX SIBJICHUN.
HabGnrogenue TemioBoro pacuupeHus Tem.

W3meHenue naBieHUs Ta3a MpU M3MEHEHHM 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIIEPaTypBhl.

Buae! Tennonepenayu.

OxJtaxJiIeHue P COBEPIIICHUHN paOOTHI.

HarpeBanue npu coBepiieHU pabOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xurnenus.

. HabGnrogenue noctosiHCTBA TEMIIEpaTyphl P MJIaBJICHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
ONBITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEHEHHsT BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBeHUsI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METATUTMYECKUM LIHJITHHIPOM.

Onpenenenue yaeabHOW TENIOEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelIbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.



Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonelicTBue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aMMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIAMU).

Onexrpuyeckoe mnone. Hanpsok€HHOCTE anexkTpudeckoro mnosst. [IpuHnmn
CYIIEPIO3UILIMHU AEKTPUUECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocutenn snekTpuyecKkux 3apsaoB. DJIEMEHTApHBIA AIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOgHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
IIEKTPUYECKOTO 3apsija.

OJNEeKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS SIEKTPUYECKOrOo TOKa (TEIJIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckad nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BeLIECTBA. 3aKoH Oma
st ydactka uenu. [locimenoBaTenbHOE W MapajuIeNIbBHOE  COCIUMHEHHE
IPOBOJTHUKOB.

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

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €r0 3HAYECHUE JUISA )KU3HU Ha 3eMIle.
Onmeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMeneHue
JIEKTPOMArHUTOB B TEXHUKE. JleMICTBME MAarHUTHOTO TOJISI HA IIPOBOJIHUK C TOKOM.
DNEeKTPOBUTaTENb IOCTOSIHHOIO TOKa. Mcronb30BaHWE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOTeHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJeKTpU3aLus TEJl.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoiCTBO 1 IEUCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKass MHIYKIHS.

3aKOH COXPAHEHMS SJIEKTPUUECKHUX 3aPSI0B.
[TpOBOJTHUKY U TUBIAEKTPUKHU.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSITHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJIKOCTH.

11. I'a30BbIH pa3psia.

W X N U W N e



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3mepeHue Cuitbl TOKa aMIIEPMETPOM.

H3mepeHne 3IeKTPUYECKOTr0 HapsHKEHHUS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIIEHUN.

B3aumopeiicTBie MOCTOSHHBIX MarHUTOB.

MoenrpoBaHie HEBO3MOKHOCTH Pa3/I€ICHUs TOJIFOCOB MAarHUTA.
MonenupoBaHiE€ MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMarHur.

JleiicTBrE MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.
DIIEKTPOABUIATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCUMOCTb HAIIPaBJICHUS MHIYKIHOHHOTO TOKAa OT YCIOBHM €ro
BO3HHKHOBEHUSI.

DIIEKTPOTreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o u bk~ w

10.
11.

12.

13.
14.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHHH.

HccnenoBanre ACUCTBUSL DSIEKTPUUYECKOTO TMOJS Ha TMPOBOJHHUKU U
JTUDJICKTPUKH.

COopka u npoBepka padOThI JIEKTPUUECKOM 1IETH MOCTOSIHHOTO TOKA.
W3mepenue u peryaupoBaHie CUIIbI TOKA.

H3mepenne u peryanpoBaHue HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKCHUS Ha PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIIIHEC 3aBUCUMOCTH AIEKTPUIECKOTO
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJM TONEPEUHOTO
CEUCHHS M MaTepuara.

[IpoBepka mpaBuiia CIOXKCHHS HAMPSHKEHUH TPU  TOCIEA0BATSIIBHOM
COCIMHCHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiaa IS CHIBI TOKa TPH TapalieIbHOM COCIWHEHUN
PE3UCTOPOB.

Omnpenenenne pabOTHI SAEKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIMHOCTH  JJCKTPUYCCKOTO TOKa, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccaenoBanre MarHUTHOTO B3aUMOICHCTBUS TTIOCTOSTHHBIX MarHUTOB.



15. I3ydyeHne MarHuTHOrO TMOJs MOCTOSHHBIX MAarHUTOB MpPU  HX
OOBEMHEHUH U Pa3/ICIICHUN.

16. MccnmenoBanue 1€MCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJEHCTBUS
KaTyIIKM C TOKOM M MAarHuTa OT CWJIbl TOKa W HalpaBJEHUS TOKa B
KaTyIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATES.

20. smepenue KII/] anekTpoaBUratesibHOM yCTaHOBKH.

21. OnBITBI 1O MCCICOOBAHUIO SIBJICHUSA JJIEKTPOMArHUTHOM WHAYKIWU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANpPABJICHHUS HHIAYKIHMOHHOTO
TOKA.

9 KIIACC

Pasznea 8. Mexanuveckue siBJIeHUsI.

Mexanuueckoe naBmwkeHHE. MarepruanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTENIBHOCTE MEXAHMYECKOr0 JABWKEHUSA. PaBHOMEpPHOE NPSAMOJIMHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE ABMKEHHE MO OKpYyXHOCTH. Ilepumon um yactora oOpalleHus.
JIunelHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpernit 3akon HerotoHa.
[IpyHLIMN CyNIEPIIO3ULUH CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUsI IOKOS, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
nageHus. JIBwxenne mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOPOCT.
HesecoMocTh u meperpysku.

PaBHOBecue matepuanbHO TOYKU. AOCOMOTHO TBEPAOE Teo. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
uMITyabca. PeakTuBHOE IBUKEHHE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHnnanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEeprus ckaTtou npykuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.



Hemoncmpauyuu.

1.

o u k~w

9.

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

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHME NyTeW W TPACKTOPUM IBMIKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO B KEHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO JIBUKECHUS.

Habmroienue 1BU»KeHUs Tea 10 OKPYKHOCTH.

HabmroieHue MexaHn4ecKux sIBJICHUI, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM  JBHKCHUU
OTHOCHUTENHFHO KaOuHeTa (GU3UKH.

3aBUCUMOCTh YCKOPEHUSI TeJa OT MAacChl Tejda M JIEUCTBYIOIIEH HAa HETO
CUJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHnue Beca Tesna IMpyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYrOM B3aUMOIEHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH IIPU ABMKEHUU TeNa MO ACHCTBUEM
NPYKUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJbHEHUIIEr0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenne yCKOPEHHS Tela MPU PAaBHOYCKOPCHHOM JBIDKCHUU I10
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH MYTH OT BPEMEHU TNPH PaBHOYCKOPEHHOM
JBMKCHUHU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0Oe€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJIMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIABJICHHMS.

Omnpenenenue kodhGUIHEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



9. OmpeneneHne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
110 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenrie padbOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITIOJIb30BAaHUEM HEMOABMKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Kojie0aHus U BOJIHBI.

KonebarensHoe nemxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTUu4ecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIEOATEITHHOM JIBHXKEHUH.

3aryxatomue — koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. CBoOWCTBA MeXaHWYECKUMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHnuecKkue BOJIHbI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['pomMKOCTh 3Byka W BbicOTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JECHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogenue BoIHYXAEHHBIX KOJIEOaHU U PE30HAHCA.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

Habmronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte pabomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMeEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpeneneHnie 4acTOTHl U IEPHOJIa KOJIeOaHH MPY>KMHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIA KOeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. [IpoBepka HE3aBUCHUMOCTH TepHOJia KOJIeOaHHI Ipy3a, MOABEIHICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaICHUS.

Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

o v oA W



ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolcTBa
ANEeKTpoMarHuTHbIX BOdH. lllkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DIneKTpoMarauTHas npupona csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbBIE AABJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHus cBera. llomHoe BHyTpeHHee
OTpakeHHe cBeTa. Vcmonp3oBaHUE TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xonm mydeit B JnumH3e. OnTuyeckas cucreMa (¢oToarmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak omnruhyeckas cucrtema. bim3opykocTs u
JaJbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeioTona. CroxkeHue
CHEKTPAJIbHBIX LBETOB. J(Hcniepcus cBeTa.

Jemoncmpayuu.

[IpsimonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTryecKuii CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCEUBAOIIEHN JTUH3E.

[Tony4yenue n300paxeHuit C MTOMOIIBIO JIMH3.

W X N U wWwN e

[Tpuniun gevictBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e50ro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH yIjla OTpPaK€HHUsI CBETOBOrO Jyda OT yria
naJIeHusl.



2. W3ydeHue xapakTepUCTUK H300pakeHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUs CBETOBOTO Jiy4a OT yIJia
NaJCHUS HA TPAHULE «BO3yX—CTEKIIOM.

4. TlomyueHue M300pakeHU C MOMOIIbIO COOUpPAIOIEH JTHUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSIHUS U ONTHYECKOM CHIIBI coOMparouieit
JIMH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

OnpITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJI€HHUS.

OmnbiTel Peszepdopaa u mmanerapHas mojenb aroma. Mogens aroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PagnoaktuBHOCTh. AJbda, OeTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. HykionHas Mopenbs aromHoro sapa. Msoronel. PannoaktuBHBIE
npespaiuenus. [lepuoa nmoiaypacnaga aTOMHBIX sIIEp.

SnepHple peaknuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
DOHeprusi CBsI3M aTOMHBIX saep. CBs3p Maccel M dHepruu. Peakuum cuHTe3a u
nenenus saep. Mcrounnku s3eprun CosHIa U 3BE3 .

AnepHas sHepreruka. JleMCTBUS paJUOAKTUBHBIX H3JIyYEHH HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CnexkTpsl pa3IMYHbIX T'a30B.

3. ChekTp Boaopoa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IToBTOPUTEIBLHO0-0000IHAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIh TIPEAHA3HAYEH JJI1 CUCTEMATU3aluU
U 0000mIeHUsT MPEIMETHOTO  COACPKAHUS M ONbITa  JCATEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g o0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeAMET.



[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeUnBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHHs, (GopMupyercs
€CTECTBEHHOHAYYHAs! I'PAMOTHOCTb: OCBOCHUE HAyYHBIX METOJO0B HCCIICIOBAHUSA
SBJICHUN TPUPOJAbI U TEXHUKH, OBJIAJCHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszelsa peaau3yercs
3a CcuéT TOro, 4yTo OOyyarolluecs BBIIOJHAIOT 3aJaHus, B KOTOPBIX UM
npeiaraercs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(u3nYecKue BICHUS B OKPYKAOIIEH MPUPOJIE U IOBCEAHEBHOM KU3HU;

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

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTH)KEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO UCTOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIUM HAa OCHOBE 3aKOHA ITPEBPAILECHUS U COXPAHEHHS BCEX MU3BECTHBIX BHUJIOB
DHEPI'UH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA INPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue (u3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABIECHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yNbTATOB.

B pesynbraTe n3ydeHus GuU3NKA Ha ypOBHE OCHOBHOI'O 00IIEero 00pa3oBaHUs

y oOyuaromierocst 6ynyT copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B

YacTH:

e 1) mMaTpMoTHM4ECKOro BOCIIMTAHUA:

e - IIPOSIBJICHUE MHTEpPECAa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON
bu3ruecKol HayKu;

e - IIEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

e - TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B 00CYKJIEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHHM
busuky;

e - OCO3HaHUE BAXHOCTH MOPAIbHO-3TUYECKUX MPUHIMIOB B AEATEIBHOCTU
Y4EHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:



- BOCTIPUSITUE ICTETUYECKUX KauyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOTO
MTOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IECHHOCTH HAYYHOTI'0 MO3HAHMSA:

- OCO3HaHWE IEHHOCTH (U3UYECKOM HAyKM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI Pa3BUTHUS TEXHOJOTUM, Ba)KHEUIIEH COCTaBIISIONICH
KYJIbTYPHI;

- pa3BUTHE HAYYHOW JIFOOO3HATEILHOCTH, MHTEpEca K HCCIEH0BATEIbCKOM
NEeSITENBHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH 0€30macHOro oOpas3a JKW3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXKHOCTU NPaBWII OE30IaCHOTO IOBEJIECHUA Ha
TPaHCIIOPTE, HA JOPOrax, C 3JIEKTPUUYECKHM M TEIUIOBBIM OO0OpYIOBAaHHEM B
JOMAITHUX YCIIOBHSIX;

- c(OpMHUPOBAHHOCTh HaBbIKAa peQJIEKCHUU, IPU3HAHME CBOErO IpaBa Ha
OIIMOKY M TAaKOI'0 e MpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTMBHOE y4YacTH€ B PEIICHUWU MPAKTUYECKUX 3a/lady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIBHOM HAIPaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUI;

- HUHTEpEC K MPAKTUYECKOMY M3yUEHUIO Mpodeccui, CBI3aHHBIX C (PU3UKOM;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA:

- OpHUEHTalusl Ha NpUMEHEHHE (PU3MUECKUX 3HAHUM A peuleHHs 3aJad B
00JlaCTU OKpY’KaloIIeW cpenabl, IJAaHUPOBAHUS IOCTYNKOB W OLEHKH HX
BO3MOYKHBIX MOCJEICTBUM JJIs1 OKPYKAIOLIEN Cpeibl;

- OCO3HaHHE TJI00ANbHOIO XapakTepa 3KOJOTHYECKHX MpoOJeM U MyTed HX
peuieHus;

8) ajanTanum K M3MEHSIOWIUMCH YCJOBMAM COLMAJIBLHON W NPHPOIHOH
cpeabl:

- TMOTPEOHOCTh BO B3aMMOJEHCTBMM TIPU BBITOJIHEHUH UCCIEIOBAHUA U
IPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
TIPYTHX;

- TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEeSATENbHOCTD;

- TOTpeOHOCTHh B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM yucie (OPMYIUPOBATH
UJIeH, OHITHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTaX U SBJICHUSIX;

- OCO3HaHHUE JEe(PHUIIUTOB COOCTBCHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;



e - TUIAHUPOBAHHE CBOETO pA3BUTHA B MPUOOPETEHHWU HOBBIX (PUIUUECKUX

3HAHUM;

e - CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U IPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

e - OIICHKAa CBOMX JICMCTBUH C Y4Y€TOM BIMSHHUS Ha OKPYXKAIOUIYIO CpELy,
BO3MOKHBIX TJ100aJIbHBIX ITOCIICICTBHI.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOCHHS TpOrpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero o6pa3oBanus y oOydaromierocs OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEeIbHBIC YHUBEPCAIbHBIC YICOHbIC 1eHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4COHBIC  JCUCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE Y4eOHbIE eiiCTBUSA

Bba3oBble Jjornyeckue 1eicTBUA:

BBISIBIIAITH W XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKH OOBEKTOB
(s1BNIEHUI );

yCTaHABJIMBATh CYNMIECTBCHHBIA MPHU3HAK KJIACCHU(PUKAIINHA, OCHOBAHHMS IJIS
000011IeHNS U CPAaBHEHUS,;

BBISIBIISITH 3aKOHOMEPHOCTHU Y MTPOTUBOPEYHS B paCCMAaTPUBAEMbIX (haKTaXx,
JAHHBIX U HAOJIOCHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHUSIM;
BBISIBIIATH TIPUYUHHO-CJICACTBCHHBIC CBS3U TMPU HM3YYCHHH (DPH3NICCKUX
SIBIICHWHA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOIb30BAHUEM JICTyKTHBHBIX
U WHIYKTUBHBIX YMO3aKJIIOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3aWMOCBS3SX
(U3UYECKUX BEIMYNH,

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus y4eOHOW (u3nuecKon
3amaun (CpaBHEHHWE HECKOJIBKUX BapHUAHTOB PEIICHHS, BBIOOp Hambosee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBnle ucciegoBarejbcKue 1eCTBUSA:

UCITOJIB30BATh BOIIPOCHI KaK HUCCIIEAOBATENBCKUI HHCTPYMEHT [TO3HAHMS;
MPOBOJUTH MO CAMOCTOSITENILHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIH
(bu3MUecKuil IKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS M BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OTIbITA, HCCIIEIOBAHUS;



IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEINON0KEHUS 00 UX PAa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATh Pa3jIMYHble METO/bI, HHCTPYMEHTHI U 3alpOChl IIPU MOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPENIOKEHHOW Y4eOHOU
bu3nYecKon 3a1a4u;

aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH UHPOPMALUIO
Pa3IMYHBIX BUIOB U (POPM IIPEICTABICHMUS,;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMHu, IuarpaMMaMu, HHOU TpaduKoi 1 X KOMOMHALIMSMU.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI U
BBICKA3bIBaTh WUJICH, HAIICJICHHBIC HA PEIICHHUE 3a/laud U MOJJIepKaHue
O1arokenaTeIbHOCTH OOIICHUS;

COTIOCTABJISATh CBOM CYXIEHUS C CYXICHUSIMHU JIPYTHX YYaCTHHKOB
Juanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MO3UIIHM;

BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJICTABIATH PE3YJIbTAThl BHIMOJHEHHOTO (PU3UUECKOTO OIbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, IPOEKTA);

MOHMMAaTh W  WUCHOJIb30BAaTh  IPEUMYLIECTBA  KOMAHIHONM U
WHIUBUYyaIbHOW paboThl MpPU PEIICHUHW KOHKPETHOU (HHU3UUECKOM
poOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM NEATEeIbHOCTH, OPTaHU30BbIBAThH JEUCTBUS
no e€¢ IOCTIKEHHIO: paclpelensTh PO, OOCYKIaTh TMPOLECCHl |
pPe3yIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOJBKHUX JIFOICH;
BBITIOJTHSATH CBOIO YacTh pabOThI, IOCTUTAasl KAU€CTBEHHOIO pe3yJbTara 1o
CBOEMY HAIpPAaBJICHUI0O U KOOPJUHUPYS CBOM JIEUCTBUA C JIPYTUMHU
YJieHaMU KOMaH/Ibl;

OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENEHO C(OPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBHSA

Camoopranusanus:

BBISIBJIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalHSIX, TPEOYIOIIUX
JUIS pelieHns (U3nIecKux 3HaHUil;



OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NMPUHATUE PEUIEHUS B TPYIIE, NPUHITHE PEIICHHMA
TpyIIoN);

CaMOCTOSITEJIBHO COCTaBJIATh AJITOPUTM PeleHUs (PU3NUECKOM 3aauu WIn
IUIaHAa MCCIIEJOBAHUSA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh IIPEIJaraéMble BAPUAHThI pEICHUM;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAIbLHBIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipejiararh IjiaH €€ U3MECHEHNUS],
OOBSCHATh NPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHHS) Ppe3ysbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE€ B XOJ BBIITOJIHEHHS
($u3MYECKOTO UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILIHX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUThb ce0s1 Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIIOpa WU JUCKYCCUHU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;
IpU3HaBaTh CBOE MPaBO Ha OIIMOKY MpU pelIeHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

INPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy o0yuenus B 7 kjacce npeIMETHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKUE W  XUMHUYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSA BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBHKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHENHOE), TPACKTOPHS, PaBHOAECHUCTBYIOIIAs
cuJa, nedopmanus (ympyras, MJacTUYecKas), HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (Auddy3us, TEMI0BOE JBMKEHHUE YaCTHI] BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIVIEHHON OCHIO
BpaleHus, TMepenada JaBICHUS TBEPABIMU TeEJIaMH, >KHUIKOCTAMH H
razamMyd, arMocdepHoe JaBlieHHWe, IUIaBaHUE TeJl, MpEeBpalICHUs
MEXaHUYECKON SHEpPruu) MO ONHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JJaHHOE (PU3NUECKOE SBICHHE;



pacrmo3HaBaTh MPOSBICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUH B
OKpY’>KalollleM MHUpE, B TOM 4YHclIe (U3UUYECKHE SIBICHUS B MPHUPOJE:
IpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW M HEXKHBOU
MPUPOJIC, NEWCTBUE CUJIBlI TPEHUS B IMPUPOAE U TEXHUKE, BIIHUSHUE
aTMOC(EpHOIO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHuE pbIO, phlyard B
TEJIe YeOBEeKa, MPU STOM MEPEBOAUTH MPAKTHUECKYIO 3a7a4y B yueOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SIBJICHUS, UCTIOIb3YS
busznyeckue BeTMYUHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpeMs,
yTh, CKOPOCTh, CPENHSS CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSKECTHU, BEC
Telna, CWIa TPEeHUus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tras3a),
BBITAJIKMBAIOIIAsl CHJIa, MEXaHWYECKas padoTa, MOLUIHOCTb, IUIEYO CHJIBI,
MOMEHT CWIbl, KO3()()UIMEHT TOJE3HOTO JEHUCTBUS MEXAHU3MOB,
KMHETHYECKass U TOTCHIMAJIbHASI JHEPTus), MPU ONUCAHUM TPABUIHHO
TPakTOBaTh  (PU3MYECKUI  CMBICH  HUCHOJIb3yEMBIX  BEJIIMYUH, HUX
0003HAaYeHUsI M EIUHULBl (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEIMYMHAMM,
CTPOUTbH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKUE SBICHUS W MPOLECCHI,
WCIIOJIB3Ys MpaBUiia CJIOKEHMS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pblyara (0Joka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruM, NpPU HSTOM JaBaTh CJOBECHYIO (OPMYJIHUPOBKY 3aKOHAa U
3aMMCBIBATH €70 MATEMATUUYECKOE BBIPAKECHUE;

OOBSACHATH (PU3UUECKHUE SBJICHMS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH NPUYUHHO-CIICCTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE u3 1-2
JOTHYECKHX I1IaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3MYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pelar pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YSd 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBUS 33/1a4 3aIIMCBIBATh KPATKOE YCJIOBUE, MOJACTABIATh (PU3NUECKHUE
BETUYMHBI B (DOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTUUYHOCTh
MOJTy4YeHHOU (PU3NUECKO BETUYUHBI;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIINTh MPH [OMOIIU
($u3NYECKUX METOA0B, B OMUCAHUH UCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOe
npeanosjoxkeHue  (TUmoresy),  pasinyaTb W UHTEPIPETUPOBATH



MOJIYYCHHBIA pe3yJbTaT, HAaXOJWUTh OIMMOKM B XOJE OIbITa, JeiaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIOMCHUIO (PU3WYECKUX SBICHUN WA
bu3nUecKux CBOICTB TeN: bopMyIMpoBaThH poBepsieMbIe
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
3aMMChIBATh XOJI ONBITA U (DOPMYITUPOBATH BHIBOIHI;

BBITIOJIHATDh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MacChl Tela,
o0béMa, CHUJIBI M TEMIEpaTypbl C MCIHOJb30BAaHUEM aHAJOTOBBIX W
U(POBBIX MPUOOPOB, 3aAMUCHIBATH IIOKa3aHUsT MPUOOPOB C YYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI;

IPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEJIMYUHBI OT
JIPYyrol ¢ HCMHOJb30BAHUEM MPSMBIX HU3MEPEHUH (3aBUCUMOCTU IyTH
PaBHOMEPHO ABWXKYUIIErOCs Tejla OT BPEMEHHM [IBHXKEHUSI TeNa, CHUJIBI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTrOCTU OT YJJIMHEHUSI MPYKUHBI, BBITAJIKUBAIOIIEH CUIIBI OT 00BbEMA
NOTPYKEHHON YacTH Tella U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUA, COOMpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPEeNIOKEHHOMY IUIaHy, (PUKCHpOBAaTh
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B BHUJE
MPEIOKEHHBIX TaONMUIl U TpaduKOB, AeNaTh BBIBOJLI MO Pe3yJibTaTam
UCCIIEIOBAHUS;

MPOBOAUTL KOCBEHHBIE H3MEpPEeHUS (HU3NYECKUX BEIUMYUH (TUIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOrO TENa, CHIIA TPEHUS CKOJIBXKEHHUS,
JaBJICHHWE  BO31yXa, BbITAJKUBAWOIIas Cuila, JCUCTBYHOLIAs  Ha
NOTPY>KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO eHCTBUS
MPOCTBIX MEXAHU3MOB), CJIeys TMPEIT0KEHHON HWHCTPYKIMU: TpHU
BBINIOJIHEHUH HW3MEPEHHM COOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIYUCTISITh 3HAYEHNE UCKOMOM BEJTMYUHBI;

COOJTI0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000pyI0BaHUEM;

yYKa3bIBaTh MPUHIUIBI JACUCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBMKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMUCaHUs (B TOM 4YHUCIIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKHM Ipecc,



MaHOMETp, BEICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU 11 oOecrieyeHus: 0€30MacHOCTU MPHU OOpaIllEeHUH C MpUdopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHHU C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIHUXCS
3HaHUW © TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBOM WM MOXET OBITH
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJlaHUNl HAYyYHO-TIOMYJISIPHYIO
auTepatypy  (Qu3MYecKoro coiepKaHHs, CIPAaBOYHBIE MaTE€pHAIIbI,
pecypchbl ceti MIHTepHET, BIafeTh nmpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeodpazoBanust UHGOPMAIIUU U3 OJTHOU 3HAKOBOUM CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE U YCTHbIE COOOILICHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COIEPKaHUSA, B TOM
qHclie MyOJWYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHWH, NTPH HSTOM TPaMOTHO HCIOJIB30BAThH
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHHUE MTPE3CHTALIUEH;

IOpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pachpeneniTh
OOSI3aHHOCTH B TPYIINIE B COOTBETCTBUHU C IOCTABICHHBIMH 3aJa4aMH,
CIIEIUTh 32 BBHINIOJHEHHEM IUIaHA JACWCTBUIA, aJeKBAaTHO OIEHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMIbI,  BbICTpPAaUBATh
KOMMYHHMKAaTHUBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.

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

UCIIOJIb30BaTh MOHATHS: Macca M pa3MepPbl MOJIEKYJ, TEIUIOBOE JBU)KEHHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKHUE U
amop(HbIe Tela, HACBHIEHHBIH W HEHACHIIICHHBINM TMap, BIIAXHOCTh
BO3/lyXa, TEeMIepaTrypa, BHYTPEHHSSI HHEPrus, TEIJIOBOM JBUTATENb,
AJIIEMEHTAPHBIN 3JIEKTPUUYECKUM 3apsil, JIEKTPUUECKOE MO0JIe, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSIHHBIA 3JIEKTPUUECKUI TOK, MATHUTHOE T0JIE;

pasznuyarh SBJICHHs (TEIUIOBOE paCIIMPEHHE M CXKaTHE, TEIUlolepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJIEHCAIMsl, IUIABJIEHUE, KpUCTauIM3auusa (OTBEpAEBaHUE), KHUIICHHE,



Temionepeaaya (TerI0npoOBOJHOCTD, KOHBEKIIHS, U3JIy4YEHUE),
ANEKTpU3AlUs TEJ, B3aUMOJICUCTBUE 3apAJIOB, ACHUCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsl Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHTYKIIHS)
N0 ONHCAHUID HUX XapaKTEpPHBIX CBOHNCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacmo3HaBaTh TMPOSIBICHUE HW3YYCHHBIX (U3WYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUWE W KaNWULIPHBIE SBICHUS B MPHUPOJE,
KpUCTaUIbl B Tipupoje, usnydenue ConHIla, 3aMmep3aHue BOJOEMOB,
MOpCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, HHES, CHETa, SJICKTPUICCKUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJIS ISl JKU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, IPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKHUX
SIBIICHUI;

OMUCHIBATh U3YUYCHHBIE CBONCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCIOJIb3YsI
busnueckue BeTUUUHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUsi, KOJIUYECTBO
TEIUIOThI, yJIeNIbHAsI TEIJIOEMKOCTh BEIIECTBA, VYAEJNbHAsA TEIUIOTa
IJIABJICHUSI, yJeJIbHAs TeIUIOTa MapooOpa3oBaHMs, yelibHAas TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MAalllMHbI, OTHOCUTEIbHASl BIAXHOCTh BO31yXa, JJICKTPUUYECKHI 3aps,
cuja TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, COMPOTHUBIICHUE MPOBOJIHUKA,
yAEIbHOE  CONPOTUBIEHWE  BelIecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO TOKa), TMpPU  ONHUCAHWUU TMPABUIBLHO  TPAKTOBATh
(U3UYECKUIT CMBICIT UCTOJIb3YEMbIX BEJIWYUH, O003HAUCHHS U €IUHUIIBI
bu3MYeCKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTHh Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYNH;

XapakTepu3oBaTh CBOWCTBA Tes, (DU3UYECKUE SIBJICHUS U TPOIIECCHI,
UCIIOJIb3YsS OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOpUU
CTPOEHHS BEIIECTBA, MPUHLNIN CYNEPHO3ULMU MOJeld (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHUS 3apsaa, 3akoH Oma JJis1 ydyacTKa 1€, 3aKOH
JIxoynsa—JleHnia, 3aKOH COXpaHEHMs DHEpPruyd, IPU HTOM JaBaTh
CloBeCHYI0 (OPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBSCHATh (PU3MUYECKHE TMPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHOCIIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX



[IaroB ¢ Omopod Ha |—2 M3ydeHHBIX CBOMCTBA (U3MUYECKUX SIBICHHIH,
bu3nyeCcKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THele 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIbl, CBs3BIBAIONIME (PU3NYECKUE BEIUYHMHBI: HAa OCHOBE aHAM3a
YCJIOBUSL 3aJladyd 3alKCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JJIs  peUIeHHs] 3aJaud, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIe i €€ pelleHHs, MPOBOAWTH pPAacu€Thl U CPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JJAHHBIMU;
pacno3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO pEHIUTh MpPH MOMOUIU
(buU3MYEeCKUX METOJOB, HCIOJb3Ys OINKMCAHWE HCCIEIOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSAJIKA
IIPOBEJICHUSI UCCIIENOBAHUS, A€IaTh BBIBOIBI;

OPOBOAUTH OMNBITBI MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WU
(¢u3nyeCKuX CBOWCTB TeN (KAMUUISIPHBIE SIBIICHUS, 3aBUCUMOCTbD J1aBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TMPU U3IYYEHUH OT I[BETa U3JIydarolle (MorjoIiaromei)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYPhl KUAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJEKTpHU3aldsg Tel MW B3aUMOJEUCTBUE
JIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaIM3allMsl MArHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHWUTOB, JEHUCTBUSA
MAarHATHOTO TOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA,
CBOMCTBA DBJEKTPOJABUIATENsl IMOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
poBepsieMble MPEANONIOKEHHs], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py1I0BaHUs, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIIOJHATG  NPSIMBIE  U3MEPEHUS  TEMIIEPATypbl,  OTHOCUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHUS C UCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
PEe3YAbTAThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COTIOTHOM MTOTPEIIHOCTH;
MPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEJIMYUHBI OT
IpYyrol C  UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEYECHUs U YIEIIBHOIO COIPOTUBIICHUS BEILIECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIpPsHKEHHWs HAa  NIPOBOJIHMUKE,
UCCIICOBAHUE IIOCIEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEAVMHEHUUN
MIPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAaHOBKY H
BBIMIOJIHATh WM3MEpPEHUs, CJenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJUIl U TpadUKOB,
JIe7aTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIEN0BAHNS,



IPOBOANTH KOCBEHHBIE HW3MEpPEHHUs (PU3NYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTUBICHHE NPOBOJHMKA, pabora u
MOIIIHOCTh 3JIEKTPHUYECKOT0 TOKa): IJIAaHHUPOBATh W3MEPEHHs, COOMpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIOKEHHON MHCTPYKLUH, U
BBIUUCIIATh 3HAUEHNUE BEJINYMHBI,

coOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MPH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JECHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUICHUSI JIOMOB, TMIPOMETp, MapoBas TypOMHA, amMIepMeETp,
BOJIbTMETpP, CUETUYHK JJICKTPUUYECKON HHEPTHH, DIECKTPOOCBETHUTEIHHBIC
pUOOPBI, HArPEBATENBHBIE AIEKTPOIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
IPEIOXPAHUTEIH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIOJIB3Ysl 3HAHMUS O CBOMCTBaxX (PM3MUYECKUX SIBJICHUN M HEOOXOIUMBIE
dusznyeckre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JBHUraTelIb BHYTPEHHETO
CTOpaHHUs, AJEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUYECKHUX
IEeneil ¢ MoCIe0BaTeNbHBIM U MapallJIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasznnyasi ycIoBHbIE 0003HAYEHUS SJIEMEHTOB JJIEKTPUIECKUX IIETIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh HMHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTH MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TMOUCK HHPOpMaIMK (U3HUUECKOTO COJEpKaHUS B
WNuTepHere, Ha OCHOBE HWMEIOLIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
MCTIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JaUTepaTypy (puU3MUEcKOoro - coAepikKaHHs, CIPaBOYHbIE MaTEepUabI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
0000mass wuHOOPMAIMIO U3 HECKOJIBKUX HCTOYHHUKOB (PU3MUESCKOTO
COAEpKaHusi, B TOM 4YHCi€ MyOJMYHO TMPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEeIOBATENIbCKON NEATEIbHOCTH, MPU 3TOM I'PaMOTHO



UCIONB30BaTh M3YYEHHBIM MOHATUUHBIA ammapat Kypca (QHU3UKH,
CONPOBOK/JIaTh BBICTYIUICHUE MPE3CHTALNEMN;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (DUIUUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TIPYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECIUTH 3a BBINOJHEHUEM IUIaHa JECUCTBUI U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIaI B
NEATEIBHOCTD TPYIIIbI, BBICTPAMBATh KOMMYHUKAaTUBHOE B3aMMOJIECHCTBHUE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K xoHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIONB30BaTh IOHATHA: CHUCTEMa OTCY€Ta, MaTepUalibHAasl TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHUS, Aedopmarus
(ynpyrasi, mjaacTHuYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXAaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(QPa3ByK M YJIbTPAa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1aJlbHO30PKOCTb,
CHEKTpPbl UCIYyCKaHWs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3iydeHus,
U30TOIIBL, SIAEPHAS] SJHEPIETUKA;

pasznuyarh SIBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEHHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE [BH)KEHUE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHHE 10 OKPYKHOCTH, B3aHUMOJICHCTBHE
TeJ, peaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHENHOE PaCIpOCTPaHEHUE, OTPAKEHHE U TPEIOMIIEHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUe OeIoro cBeTa B
CHEKTP M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHME JIMHENYATOrO CIIEKTpa
U3JTyYEHHsI) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpy’XarlieM Mupe (B TOM uuciae (QU3MUYECKUE SIBICHUS B MPUPOJE:
NPWINBBI U OTIIUBBI, ABMKEHUE MJIaHET COJTHEYHON CUCTEMBI, PEAKTUBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3EMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, LYHaMH, 3XO, I[BE€Ta TeIl,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrHMUEcKOoe AEWCTBHUE BUIAMMOTIO,
yIbTPapUOIETOBOTO U PEHTICHOBCKOTO M3JIyY€HHUH, €CTECTBEHHBIM
pafvoaKTUBHBIN (POH, KOCMHUYECKHE JIy4yH, PaJAMOAKTHBHOE H3ITy4YCHHE
OPUPOAHBIX MHHEPANOB, JEWCTBUE pPAJAMOAKTHBHBIX M3IyYEHUH Ha



OpraHu3M 4eJIOBEKa), MPH 3TOM MEPEBOAMTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUIUUECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3znyeckue BENUYMHBI (CpeHSsi W MIHOBEHHAs CKOPOCTb Tejla IpHU
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MEPEMEIICHHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YINPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJEHMs, BEC TeJd, HUMIYJIbC TeEla, HWMIIYJIbC CHJIBL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHLUAIbHAas HHEPIUsl Tena,
IOJHATOrO0 HAJ IOBEPXHOCTHIO 3E€MJIM, NOTCHIMAIBHAS DHEPTUS CHKATOU
NPYKUHBI, KHUHETHYECKas SHEPrus, IOJHAs MEXaHH4YecKas SHEeprus,
NEPHUOJ U YacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUsI W EIUHULBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTMMH BEIMYHHAMU,
CTPOUTH 'papyKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPIO3ULIMH CHJI, MPUHIUI OTHOCHUTENIbHOCTH [ 'anmunes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOTO U MAaCCOBOI'0 YHUCEI
OpU SJCPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alMCBIBAaTh €I0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpoi Ha 2—3 W3Y4YEHHBIX CBOWCTBA (U3MYECKUX SBICHUU,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3adaud  (omMparoluecs Ha cucteMy u3 23
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4d 3alUCBhIBaThb KPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELIECHUs, TPOBOJUTH PACUETHI U
OLICHMBATh PEAIMCTHUYHOCTh [MOJYYEHHOTrO 3HAY€HUA (PU3HUECKOU
BEJINYUHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEIIMTh MPU MOMOIIU
($u3NYECKUX METO/IOB, MCIOJNb3Yys OMHCAHME HCCIIEIOBAaHUS, BBIICIATDH
IPOBEPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpPSJIKA



NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
bu3nUecKkux CBOMCTB Ten (M3yuyeHHe BTOpOro 3akoHa HeroToHa, 3akoHa
COXpaHEHHUs] HHEPTUH, 3aBUCUMOCTH Mepuoia KoyieOaHUW MNPY>KUHHOTO
MasiTHUKa OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIBIX KOJICOaHMH, IPSIMOJIMHEHHOE PAaCIIPOCTPaHEHUE CBETA,
pasiiokeHue Oenoro cBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300pa’KEHHUS B
IJIOCKOM 3€pKajie U CBOWMCTB H300pakKeHHUsl MpeaMera B coOuparomiei
JMH3€, HAOJIOJIEHUE CIUIOIMIHBIX M JIMHEWMYaThIX CHEKTPOB HU3ITYUEHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30BITOYHOro Habopa
o0OpylOBaHUS, OMNHUCHIBATH XOJ OMNbITAa W €ro  pe3yJbTaThl,
(GopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEee 3HAYeHUE U3MepAeMOl BeIMYUHBI ((POKYCHOE pacCTOSHUE
coOuparolmel JMH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTEIBLHOTO TPUOOpPa);

IPOBOJNUTh HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKHX BEIUYMH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayajJbHOM CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOTrO0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MNpejoMJIeHHs] OT yria
NajJieHus): IUIAHUPOBAaTh HCCJIENOBAaHUE, CAaMOCTOSITEIbHO COOMpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW  3aBUCHMOCTH
¢bu3nYecKX BEJIWYMH B BUJE TaOJUIl U TpadUKOB, JeJIaTh BBIBOJBI IO
pe3yabTaTam HCCIeI0BaHNUS;

IPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHsis
CKOpPOCTb M YCKOpDEHHE Teja NpHU PaBHOYCKOPEHHOM JBHKECHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHSI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa WU
nepuoa KojeOaHWW MaTeMaTHYecKOro W TPYKUHHOTO MAasiTHHKOB,
ONTUYECKas CWIa COOMpAaroIIe JIMH3BI, PAJAMOAKTHBHBIM  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys TPEII0KEHHOW MHCTPYKIIMH, BBIYUCIATD
3HAaYCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTYUYECHHBIE PE3YNIbTAThI C YIYETOM
3aJaHHOU MOTPEIHOCTH U3MEPEHHUI;

COOJTI0OIaTh MIPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000pyIOBaHUEM;



paznuyaTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUTAHETAapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS M3yYEHHBIX TMPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
CHHIOMETP, MATYUKH TIOJIOKEHUS, PACCTOSHUS M YCKOPEHHMsSI, paKera,
9XOJIOT, OYKH, TEepHCKom, ¢oToanmapar, ONTHYESCKHE CBETOBO/IBI,
CTIIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA W HEOOXOomuMble  (U3HUECKUE
3aKOHOMEPHOCTH;

WCITOJI30BATh CXEMBI U CXEMAaTUIHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHMUECKUX MPOIECCOB
OpU pEeHIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAroLIel JINH3E;
NPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIMI0O O  MpUMepax)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MUECKNX 3HAHWW B TOBCETHEBHOM
KU3HM JIJIs1 oOecrieueHusi 6€30MacHOCTU MpU oOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pPOBbSI U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpeie;

OCYIIECTBISITh TOWUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUSI B
HuTepHete, caMocTosATENBHO (HOPMYIUPYs MOUCKOBBIN 3apOC, HAXOAUTH
MyTH OTPEACIICHUS IOCTOBEPHOCTH TOJIYYCeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUHM U TOTIOTHUTEIHHBIX UCTOUYHUKOB;

WCITOJIB30BATh MPHU BHITTOJTHCHUH yUE€OHBIX 3aJaHUN HAYYHO-TTOMYJISIPHYIO
auTepaTypy  (pu3Mdeckoro - coiepkaHus, CIpPaBOYHbIE MaTepHAIIbI,
pecypchl cetu MHTepHeT, BlajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpMAIIMU W3 HECKOJbKUX HCTOYHHKOB (DU3MUECKOTO COACpIKAHMS,
MyOIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHON MIIM UCCIIEN0BATENbCKON
NEeATETbHOCTH, TPU OTOM TPAMOTHO  HCIIOJNB30BaTh  HM3yUYCHHBIN
MOHSATUUHBIM amnmapaT W3y4aeMoro paszaena (U3NKH U COMPOBOXKIATH
BBICTYIUICHUE TIpe3eHTaluell ¢ y4éToM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY KAIOIIEro MIUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmmorera [TOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINM METOM IIO3HAHUS 2 1 bubmmorexa [JOK
’ ya s https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CtpocHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) 1 bu6mmoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 Mexanudeckoe JKeHHE 3
RAHIHCCROE ABIBEEHH https://m.edsoo.ru/7f416194
3.2 WNuepiusi, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnoreka [HOK
' TEJIaMU, ) KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeruioBble siBjieHUS
bubmuorexa [JOK
1.1 i
Crpochue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CTIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
21 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 I1 i i 2 2
OCTOSIHHBIN AJIEKTPUIYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AAHTHPIC ABJCHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5




9 KUIIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUs
L1 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 1 bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojaeda 7 3
XQHIHCECIKUC KOJIChari https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKre BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBble sIBJIeHMS
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3I0KCHHE GENOrO CBETA B CHICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 CTpoctiiie aTOMHOTO 51pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 A 7 1 1
ACPHHIE peaktn https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 27
INOYPOYHOE IINTAHUPOBAHHE
7 KIIACC
Ne KoummyecrBo yacoB Jara DJIeKTPOHHbBIE
Tema ypoka
n/n Bcero Konrpoabnsie IIpakruueckume  M3y4deHuss  uuppoBbie
padoThI padoThI o0pa3oBaTe/IbHbIE




®u3nka — HayKa 0 IpUpo/e.
SIBnenus npupoabl. Pusnyeckue
SIBJICHUS

MexaHHYeCKHE, TCILIOBHIC,
3JICKTPUYCCKUE, MATHUTHBIC,
CBETOBbIE, 3BYKOBBIC SIBIICHUS

pecypchl

PuznyecKue BEIMYMHbI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenne
TEMIEPATYPhI IPU TOMOILU
KUJKOCTHOTO TEPMOMETpPA U JaTUHKa
TeMIepaTypsr"”

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HAyKH U3y4aroT IPUPOLY.
EcTecTBEeHHOHAy4YHBIN METO/T
no3HaHus. Onucanue GU3nYecKux
SBJICHUM C IIOMOLIBIO MOJEIIEH

Ypok-uccnenosanue "[Iposepka
THITOTE3BI: JaTBHOCTh MOJETA MIApPHKa,
MYIEHHOT'O TOPHU30HTAJIBHO, TEM
OobI1e, yeM OoJIbIIe BHICOTA ITycKa"

Crpoenue BemiectBa. ONbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE
BeleCcTBa

JIBU>KEeHUE YacTUIl BEIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e




VYpoxk-uccinenosanue «OMbIThI 1O

B3aumoencTus Tei. Cuina

9 HAOJII0JIEHUIO TEIIOBOIO PacIIiPEHMS
ra3oB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3anmMocBs3b MeX1y cBOMCTBaMU
BEILECTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubnuorexa [JOK
aTOMHOMOJIEKYIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUN
BOJIBI
Mexannueckoe OBHKEHUE.
12 PaBHOoMepHOE 1 HEpaBHOMEPHOE bubmmnorera [TOK
p p p https://m.edsoo.ru/ff0a05c6
IBHKEHHE
bu6mmoreka [IOK
13 Ckopocts. EquaunIer ckopoct
p & p https://m.edsoo.ru/ff0a079c¢
14 Pacuer mytu u BpeMeHH ABMKECHUSI bubmmorera [TOK
yr p https://m.edsoo.ru/ff0a0ae4
Wueprust. 3akoH nHEpLUU.
15 B3aI/II)MoL[el7ICTBI/Ie TeJ‘IpKaK IpUYrHa bubmmorera [TOK
P https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUKEHHUS Tell
16 ITmoTrHOCTE BerecTBa. Pacuer Maccel U bubmuorexa [JOK
o0BbeMa TeJjia Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
MJIOTHOCTH TBEPAOTO TEa»
Pemenue 3agau nmo teme "IL1O0THOCTH bu6mmorexa [IOK
18 "
BEIIIECTBA https://m.edsoo.ru/ff0al23c
19 Cuna KaKk XxapakTepuCTHUKa




ynpyroctu. 3akoH ['yka

JlaboparopHas pabota «3ydenue
3aBUCHUMOCTH PACTSDKCHHUS

20
(medopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOHN CHITBI»

21 SIBnenue tarorennsa. Cuia TIKECTH
CBs13b MEX1y CIION TSAXKECTH U

22 Maccoi Tena. Bec tena. Pemmenne bubmorexa LIOK

S ) . https://m.edsoo.ru/ff0al778
3amad 1mo reMe "Cuia TsKecTH

3 Cuna TspKecTH Ha IpYTruX IUIaHeTax. bubnnorexa [JOK
DOU3NYECKNE XapaKTePUCTUKU TLIAHET https://m.edsoo.ru/ff0al1502

bu6mmoreka [IOK

24 HN3mepenune cui. JlnHaMOMeT

P A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec Tema. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnokeHne IByX CHUJI, HallpaBJIEHHBIX
26 10 OJTHOM T 5{?\/4):171 ’ bubmorexa HOK
. p ’ https://m.edsoo.ru/ff0ala70
PaBHozeiicTBytOMmIAas cui

7 Pemenue 3agad mo reme
"PaBHonelicTBytOMmAst cui”

)3 TpeHune CKOIBKEHHS U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B mpupoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yueHue
3aBUCHMOCTH CUJIbI TPEHUS

29 CKOJILJKEHUSI OT CHJIBI JaBJIEHUS U bubnnorexa LIOK

https://m.edsoo.ru/ff0alcc8
XapaxkTepa CONMPUKACAFOIINXCSI
MMOBEPXHOCTEM
30 Pemenue 3anau Ha onpenenenne




PaBHOJICMCTBYIOIICH CUIIBI

Pemenue 3agau no remam: «Bec
tenay, «I'paduueckoe n3oOpaxeHue

bubmuoreka [JOK

31
cui, «Cuiely, «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CUI»
KontponpHnas pabora no Temam:
«MexaHudueckoe IBMKeHHEY, «Macca,
32 IUIOTHOCTEY, «Bec Temay,
«I"padrueckoe n300pakeHUE CHIIY,
«CHIB»
13 Hasnenue. CiocoObl yMEHBIIEHUS U bubnuorexa [JOK
YBEJIMYCHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3za. 3aBUCUMOCTD
34 aBJIEHM raza oT 00bEMa bubmorexa LOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua naBiaeHus TBEPILIMU
35 TGHI;.MI/I JKUIKOCTSIMU U f“)aBaMI/I 3akoH bubnnorexa LIOK
» HHA ' https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBineHue B )XUIAKOCTH U rase, bu6mmoreka [IOK
BBI3BAaHHOE JIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «/laBnenue B bubmuorexa [JOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coo01marommecs cocyabl
Harom YA hitps://m.edso0.ru/ff0a2970
39 I'mnpaBiudeckuii mpecc bubmorexa LOK
P P https://m.cdsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHeBoit

SKAUIKOCTHBIM HAacocC




Atmocdepa 3emn. [IpuamHsb
CYIIECTBOBaHMS BO3IAYIIHON 000JI0UKH

41 3emitn. 3aBUCUMOCTH aTMOC(EPHOTO bubmmorexa [TOK
' p https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJl YPOBHEM
MOpst
bu6mmoreka [IOK
42 Bec Bo3nyxa. ATmMocdepHoe naBiieHue
Ayx bep A https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTO JaBICHHUS. bubnnoreka [JOK
OneitT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTBH aTMOC(HEPHOTO
44 aBJIEHHSA OT BBICOTHI Ha OBHEM bubnmnorexa LIOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoun. AtmochepHoe bubnuorexa [JOK
JIaBJICHHE Ha Pa3IUYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agad mo reme
46 " "
AtmocdepHoe naBieHue
Jle¥icTBHE KUAKOCTH U ra3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubnnorexa LIOK
py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JIaGoparopHas padora «Onpenenenne
48 BLITaJII)KI/IBI;IO epﬁ CUJIBI eI"ECTB To1ei bubmmorera [IOK
B I yrom https://m.edsoo.ru/ff0a33fc
Ha TeJO, HOTPYKEHHOE B KUJKOCThH)
JlaGopaTopHas paboTa 1o Teme
49 «Uccnenosanne 3aBUCHMOCTH Beca bu6mmorexa [IOK
TeNa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B )KUJKOCTb YaCTH TeJIa)»
bubnuoreka IOK
50 IImaBanue Ten nosmmorexa I1

https://m.edsoo.ru/ff0a3a96




51

52

53

54

JlaGopaTopHnas pabota
"KoHcTpynpoBaHue apeomMeTpa Win
KOHCTPYMPOBAHUE JIOJKH U
onpejieneHue e€ rpy30no bEMHOCTH"
Pewmenue 3anay no remam: «llnaBanue
cynoB. Bo3nyxomiaBanuey,
«/laBiIeHHE TBEPIBIX TEJ, JKUIKOCTEU
Y Ta30B»

Mexanunueckas pabota

MormHocts. EquHuiisl MOiHOCTH

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3{f82

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3{f82

55

56

57

VYpoxk-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noanéme 1o Jectauie"”

IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cuit Ha peruare

KonTponbHas padbora no teme
«/laBneHue TBEPABIX TN, KUAKOCTEN
u ra3oB» / Bcepoccuiickas
npoBepoyHas paboTta

58

Peseprubriit ypok. PaGorta ¢ Tekctamu
1o TeMe «JlaBieHne TBEPBIX TEl,
KUAKOCTEN U Ta3oBy» / Beepoccuiickas
mpoBepouHas pabora

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adffe

59

Prruaru B TexHuKe, OBITY U IPUPO/IE.
JlaGopaTtopHnas pabota
«HccnenoBanue yciioBHil paBHOBECHS
pbIyara»

0.5

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




60

61

62

Pentenue 3amau mo teMe «Y CIIOBUSA
paBHOBECHUS pbluara

Koaddumuent nosesnoro neicTpust
MexaHu3ma. Jlaboparopnasi pabora
«3mepenue KII/] nHakinoHHO#
IJIOCKOCTH

Pemrenne 3agau mo treme "Pabora,
MomHocTh, KITJT"

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

0.5

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

63

64

65

66

MexaHnyeckas dJHEeprusi.
Kunerndeckas n noreHuuanbHas
SHEPTHUs

3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPTUu

YPOK-3KCIIEpUMEHT 110 TEME
"JKCIIEpUMEHTAJIBHOE OIPEIEIICHUE
WU3MEHEHHUS] KHHETUYECKOU 1
NOTEHLNAIbHON PHEPTUH ITPU
CKaThIBaHUH TeJIa 110 HAKJIOHHOM
MJI0CKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTUSD)

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

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

67

Peseprubriit ypok. PaGorta ¢ Tekctamu
o TeMe ""Mexannueckoe aBHKeHHE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adee6

68

PeseprubrIit ypok. PabGorta ¢ Tekctamu
o teme "PadoTta. MomniHoOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KVIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
. bubnuorexa [JOK
1 KMHETHYECKON TEOPUHU U UX ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 YKHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannuueckue u amop¢Hble Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KalWJUTSIPHOCTb. | bubnuoteka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubmuorexa [JOK
7 TenmoBoe pacuIMpeHne U CKaThe 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubmuorexa [IOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bugel rerionepenaun 1 bubnmoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB ¥ MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepereHus"

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OanaHca. bubnuorexa [JOK

13 p il
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHA TP CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Tropsiueit BoAbI"

PacueT koaudecTBa TEIIOTHI,

15 HEO0OXOMMOTO /I HarpeBaHUsl Tea
Y BBIJICJISIEMOTO UM TIPH OXJIAKICHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yZIEeIbHOM TEMI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
IImaBiieHne U oTBEpIEBAHNE

18 KPUCTAJUTMYECKHUX 1:T)en VYnenvHas bubmmorexa [IOK

P ghde https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
YAEIbHOM TEIUIOTHI TIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHS. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y aensHas Temiora bu6mmoreka [IOK




22

23

napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBHUCHUMOCTb TEMIIEPATypPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHUS
Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJILHOM BIIAJKHOCTH BO31yXa"
Pemenue 3agau Ha onpenenenue
BJIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

[IpuHIMIBI pabOTHI TEMJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAaHUs

KIIJI TenmoBoro aBurares.
TertoBeIe ABUTATEIN U 3aIIUTA
OKpY>Karolle cpebl

3aKOH COXpaHEHUs U MIPEBPAILCHUS
SHEPIrUH B TEIUIOBBIX MPOLECCAX

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BemecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TerioBEle saBieHNuA. VI3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tei. /[Ba pona
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3ALML
TeJl UHAYKIUEN U IIPU
COMPUKOCHOBEHUH"




B3anmoneiicTBre 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TOJIE.

1 HanpsikeHHOCTB AJIEeKTPUYECKOro bubnmoreka [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocurenu snexTpuueckux 3apsiioB.

33 DneMeHTapHbIil 3apsa. CTpoeHue
aToma

34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpAaHEHUs 3JIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHNE bubnnoreka [JOK
CBOMCTB 2JIEKTPUYECKHUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIIOBUS €70

36 cyuiecTBoBaHus. McTouHukmn bubmmorera [TOK

https://m.edsoo.ru/ff0a95a4

NMEKTPUYECKOTO TOKA

37 JlencTBUA DIEKTPUYECKOTO TOKA bubnuorexa LOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiicteue

38 ANEKTPUYECKOTO T0JIsI Ha TPOBOAHUKHI 1
U JUAJIEKTPUKA"

39 DJIEKTPUYECKUI TOK B METaJIax, bubmuorexa [JOK
JKUJIKOCTSIX 1 ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4JacTu
Cuna Toka. JlaboparopHnas pabota

41 "N3mMepeHue u peryJIupoBaHue CUIIbI 0.5 bubnmorexa LHOK

TOoKa"

https://m.edsoo.ru/ff0a8bd6




DJIeKTPUYIECKOE HAMPSDKEHHUE.
Bonbsr™merp. JIaboparopras pabota

bu6mmoreka [IOK

42 "U3mepenue u peryiupoBaHue 0.5 https://m.edsoo.ru/ff0a%14
HarnpspKkeHus"

43 ConpoTtuBiieHUE MPOBOJHUKA. bubnunoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH

44 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubnuorexa [JOK
IIPOBOAHUKA OT €ro JJIUHBI, IUIOIAAU https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEeUeHUs U Marepuana”
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 115 yyacTka bubmmorexa [OK

https://m.edsoo.ru/ff0aad44a

enu
JlabopaTopHas pabota
"HccnemoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UYILETO Yepe3 PE3UCTOp, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka

43 MpaBUJia CIOXKEHUS HAMPSKEHUN TTPU | bubnmoreka [JOK
II0CJIEIOBATEIIFHOM COETMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka

49 IIpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

napajjicJIbHOM COCANHCHUUN
pe3uctopon”

https://m.edsoo.ru/ffOaadle




Pemenne 3a1a4 Ha IPUMCEHCHUC

50 3akoHa Oma 1 pa3aInyHoro Bubmaorexa ITOK
p https://m.edsoo.ru/ffO0aaf8a
COEJIMHEHHS IPOBOJHUKOB
51 PaGoTta u MOILTHOCTH AJIEKTPUUYECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Onpenenenne
52 a60TpI,1 I/III\)/IOIII}I;)OCTI/I 3JIeKTpI/IquK0r0 Eubmorexa ITOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYECcKUe eTu 1 MOTPeOnuTen
53 JIIEKTPUUECKON DHEPTUHU B OBIT Bubmorexa ITOK
P p Y hitps://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTosTHHBIE MArHUTHI, KX
B3alMOJICHCTBHE
VYpok-uccnenosanue "M3yuenue bubnuoteka [JOK
55 . "
MOJIEU MTOCTOSIHHBIX MAarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHOE I10J1€
56 3eMiId 1 €ro 3HadeHue I )KU3HU Ha bubmaorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOIBHOM paboTe
10 TemMe "DIIEKTPUYECKHUE 3apsbl.
57 3apsKeHHBIE TEIA U UX Eubmorexa IIOK
P o . https://m.edsoo.ru/ff0abd2c
B3anMoaercTBud. I10CTOSTHHBII
AJIEKTPUYECKUM TOK"
KonTponbhas pabota no teme
"DeKTpUUecKne 3apsiIbl.
P P bubnmoreka [JOK
58 3apspKeHHBIC Tela | UX

B3auMoacucTBUA. I10CTOSHHBIN
aneKTpudeckuid ToK" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




59

MpoBepoyHasi pabora

PesepBHelit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
aneKTpudeckuid Tok" / Beepoccuniickas
MpoBepoyHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT OpcTena. MarHuTHoe noJie
AJIEKTPUYECKOI0 TOKa MaraHuTHoe
I10JI€ KaTYIIKH C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

61

[TpumMeHeHne AIeKTPOMarHuToB B
texHuke. Jlaboparopras pabora
"N3yuyeHue neiicTBUS MarHUTHOTO
I10JI1 Ha IPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTPOABUTATEb IOCTOSIHHOTO
Toka. Mcrions3oBanue
ANEKTPOABUTaTENEeH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHue u U3y4eHue
paloThI eKkTpoaBurarTesns"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbrTel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenuna

64

Onektporereparop. Criocoos
MOJTYYEHUS DIICKTPUIECKOI YHEPTHUH.
DIEeKTPOCTAHIINN Ha BO30OHOBIISIEMBIX
NCTOYHHUKAX 3HepFI/II/I

65

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "DJIEeKTpUUYECKue u
Mar"HuTHBIE SBICHUS"




KonTponbhas pabota no teme

bu6mmoreka [IOK

06 "IueKTp ?quKHe 11 MATHHTHDIC ! ! https://m.edsoo.ru/ffO0acb14
SIBJICHUS
67 PesepBHblit ypok. Pabora ¢ Tekctamu | bubnmoreka [JOK
o teme "TemnoBele ABieHUS" https://m.edsoo.ru/ffOaccSe
68 PesepBHblit ypok. Pabota ¢ Tekctamu |
o Teme "MarHuTHbIC sIBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 63 4 14.5
[TPOIT'PAMME
9 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Mara uugposbie
n/n Tewa ypoka Bcero Konrponbusie  Ipaxrireckie u3yueHusi oOpa3zoBaTe/ibHbIe
padoThI padoThI pecypeaI
| MexaHnndeckoe JBHKEHUE. 1
MarepunanbHas TOUKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuoreka [{OK
MEXaHUYECKOTO JBUXKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE psIMOJIMHEWHOE | bubmuoreka [JOK
JBUJKEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE npsiMOIMHENHOE
4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTH
5 [IpsimonuHENTHOE PABHOYCKOPEHHOE 1 bubmuorexa [IOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
6 CkopocTh IPSIMOIMHENHOTO 1




PaBHOYCKOPEHHOT'O JIBIKCHHS.
I'padux ckopocTu

JlabopaTopHas pabora "OnpeneneHue
YCKOPEHHUS Tella TPU

bubnunoreka LIOK

! PaBHOYCKOPEHHOM JBUXEHUMU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
g CBobonnoe nagenue tei. OnbITH
lanunes
PaBHOMEpHOE ABMXKEHUE 110
9 OKpykHOCTH. llepron u yacrora bubnuoreka [IOK
oOpamenusi. JInnelHas u yriaoBast https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
11 ITepBbiit 3akoH HproToHa. Bekrop bubmmnoreka HOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuoreka [IOK
PaBHOnelicTBYIOIIAsA cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubmuoreka [IOK
Cyneprno3zunus cui https://m.edsoo.ru/ff0ac982
14 Pewrenue 3a1a4d Ha npuMeHeHUE bu6muoreka [JOK
3aK0HOB HproTOHA https://m.edsoo.ru/ff0aebbe
15 Cuna ynpyrocti. 3akon I'yka ngs?;r?:eegi)gr(z}:maecﬂ
16 Pemenne 3amay mo reme «Cuita
YOPYTOCTH»
17 JlaGopatopHnas pabota «OnpeneneHue bubmuorexa [JOK
JKECTKOCTH IPYKUHBI» https://m.edsoo.ru/ff0aee28
18 Cuia TpeHus bubnmoreka [JOK




https://m.edsoo.ru/ff0af738

19 Pemenne 3agau mo teme «Cuna bubmuorexa [IOK
TPEHMSD https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Omnpenenenue bubmmoreka [JOK
kod(pdurmenTa TpeHUs CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3apau no reme "3akoHbl Bu6 OK
nonIrorTexa
21 Herorona. Cuna ynpyroctu. Cumna 1
" https://m.edsoo.ru/ff0afb8e
TpeHus
Cuia TSKeCTH U 3aKOH BCEMUPHOTO Eubs OK
nonoTeKa
22 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO 1
https://m.edsoo.ru/ff0af044
MaJIeHUs
Ypok-koHpepenus "JBrmkeHue Ten
23 BOKPYT IPaBUTALlMOHHOTO IIEHTPA
(Conneunas cucrema). 'anmaktuxu"
Pewenune 3anau no teme "Cuia Eubs 10K
nonImoTexa
24 TSDKECTU U 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS
)5 [IepBas kocMHu4eckast CKOPOCTb. bubmmnoreka HOK
HeBecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTEepHAIBHOW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO. BuG 10K
N nonroTexa
26 PaBHOBecue TBEpOTO TENA C
.. N https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOM OChIO BPAIIICHHUS.
MowmeHnT cuinsl. LeHTp TsKecTH
PaBHOBeCHE MaTEepHAIBHOW TOYKHU.
7 AOGCOIIIOTHO TBEPIOE TEIIO.

PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OChIO BPAILICHUSI.




MowmeHnT cuibl. LleHTp TsoxecTn

Permrenne 3agaud mo reme "MoOMEHT

bubnunoreka LIOK

28
cunbl. Llentp Tsxectun" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOU paboTe MO
29 TeMe "MeXaHHYeCKOE IBIKCHUIC bubmmorexa [OK
. A ’ https://m.edsoo.ru/ff0b0408
BzaumopneiictBue ten"
KontponbHas paboTa o teme
30 "MexaHn4YeCKO€e IBKEHNE bubnnorexa [IOK
N ' https://m.edsoo.ru/ff0b06ec
BzaumopneiictBue ten"
Nmnynsc Tena. Umnynsc cuiibl. 3aKoH
31 COXpaHEHHUs UMITyJbca. YIIPYroe u bubmorexa HOK
p y o pyr https://m.edsoo.ru/ff0b07fa
HEYINPYyroe B3auMoJIeHCTBHE
1 Pemenue 3anau mo teme "3akoH bubnunorexka LIOK
COXPAaHEHHUs uMIyibca" https://m.edsoo.ru/ff0b096¢c
13 Ypok-koHpepeHuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bu6nunorexa LIOK
34 Mexannueckast paboTa ¥ MOITHOCTh
p m https://m.edsoo.ru/ffO0b0a84
35 PabGoTa CHIIBI TSDKECTH, CHITBI bu6nmorexa LIOK
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «OnpeneneHue
36 paboThI CUITBI TPEHUS TIPH
PaBHOMEPHOM JIBU)KEHUU TeJla M0
TOPU30HTAIILHON TOBEPXHOCTH
37 CBs13b HEpPrUM U paboTHI.
[ToTenuumanpHas sHEPTUst
18 Kunernueckas sneprus. Teopema o bubmmoreka [JOK

KUHETUYECKON SHEPrUun

https://m.edsoo.ru/ff0b0c32




3akoH COXpPaHCHUA DOHCPI'HU B

39
MEXaHUKe
40 JlaboparopHas padota «/3yuenue bubmmoreka [JOK
3aKOHA COXPAaHEHUs YHEPTUMN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpbHoe ABMIKEHHUE U €TO bubmuorexa [IOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxatomue KoaebaHus. bubnuoreka [IOK
BrenyxaeHnasie koebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyeckuil U npy>KUHHBINA
MasATHUKU
Ypok-uccienoBanue «3aBUCUMOCTh
44 repuo/ia KojiedbaHuM OT KECTKOCTH bubmmorexa [IOK
P https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPy3a»
45 [IpeBpamienue sHepruu npu
MEXaHUYECKUX KOJEOaHMIX
Jlaboparopnas pabota «Onpenenenue
46 qaCTopTLI I/Ipl'Ie Ifoz[a Kone6a§1/1171 bubnmorexa OK
p https://m.edsoo.ru/ffOblaec
MPY>KUHHOTO MASITHUKA»
Jlaboparopnast paborta «I[IpoBepka
47 HE3aBUCHMOCTH Nepro/ia KojJeOaHuit bu6muoreka [JOK
rpys3a, IOJABEIICHHOIO K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl Tpy3a»
Mexanunveckue BoIHbI. CBOWCTBA
48 MeXaHn4JeCKnX BOIH. IIpogonbHBIE bubmmorexa TOK
P https://m.edsoo.ru/ff0b21 fe
MONEPEYHBIE BOJIHBI
VYpok-koHpepenuus "Mexannyeckue
49 BOJIHBI B TBEPAOM Tele. CelicMUYecKue

BOJIHEI"




50

51

3Byk. PactipocTpanenue u oTpakeHue
3ByKa

Ypok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI PE30HAHC

53

54

55

Ypok-koHpepeHus "YIIbTpa3ByK U
nHPa3BYK B IPUPOJE U TEXHHUKE"
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "3aKOHBI COXPAHECHHUS.
Mexanuueckue KoneGaHus ¥ BOJIHBI"

Kontponbnas paboTa mo teme
"3akoHbI cCOXpaHeHus1. Mexanndyeckue
Kose0aHus U BOJTHBI"

bubnuoreka [IOK
https://m.edsoo.ru/ff0b23ca

bubnunoreka LIOK
https://m.edsoo.ru/ff0b25{0

56

57

DNeKTPOMarHuTHOE TOJIE.
QHCKTPOMaFHI/ITHI)Ie BOJIHBI

CBoiicTBa QJICKTPOMArHUTHBIX BOJIH

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb2abe

58

Ypok-koupepennus "llkana
AJEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 31€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

VYpoxk-uccienoanue "M3yuenne
CBOWCTB 3JICKTPOMAarHUTHBIX BOJH C
MOMOIIIBI0 MOOMIIBHOTO TenedoHa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3agad Ha onpeneneHne
YaCTOThI U JUIUHBI JIEKTPOMArHUTHOMN
BOJTHEI




DneKTpOMarHuTHas MpUpo/ia CBETA.

bu6nmmoreka [IOK

61 CxopocTth cBeTa. BotHOBBIE CBOMCTBA
P https://m.edsoo.ru/ff0b31d0
CBeTa
Hctounuku cBeta. [IpsmonuHeitHoe BuG 110K
nonMoTeKa
62 pacrnpocTpaHeHHUE CBETA. 3aTMEHUS
C B https://m.edsoo.ru/ff0b3658
osiHIa u JIyHbI
3aKoH OTpa)keHUs CBETa. 3epKaja. BuG 10K
noOInoTEKA
63 Pemienue 3aga4 Ha npuMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETa
64 [Ipenomiienue cBeta. 3aKoH bubnuoreka [IOK
IPEIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA. By 10K
noIMoTeKa
65 Hcnonbs3oBanue moaHOTro BHYTPEHHETO httos-//m.ed r—
PS://M.€dS00.1u, CcoC
OTpPa)XEHHUS B ONTUYECKUX CBETOBOAAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBUCUMOCTH yTJia MPEJTOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJIeHUs Ha
rpanuiie "Bo3MyX-cTekyio""
Ypok-koHpepennus "Mcnons3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKEHMUSI:
CBETOBO/Ibl, ONTHKOBOJIOKOHHAS CBS3b"
but6mmorekxa [IOK
68 JIunzel. OnTuyeckas cuiia JUH3bI
https://m.edsoo.ru/ff0b3f2c
but6mmoreka [IOK
69 [TocTpoeHne n300pakeHUI B JIMH3aX
p p https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpeznenenue
. but6mmorekxa [IOK
70 (hOKYCHOTO PAacCTOSIHUS U ONTHYECKOMN 1

CWJIBI coOMparomei JINH3b1"

https://m.edsoo.ru/ff0b4206




71 Ypok-koHpepenius "OnTudyeckue bubnmnoreka HOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

bu6nmoreka [IOK

72 I'na3 kak onrtuyeckas cucteMa. 3peHue hitps:/m.cdsoo.ru/ff0b4684

7 Ypok-koudepennus "JledekTo
3penus. Kak coxpanutsb 3penue"”

Paznoxenne 6e10ro cBeTa B CIIEKT.

74 OneiTel HetoToHa. Crnokenue bubnnorexa [IOK
CIIEKTPAIBHBIX 1IBETOB. Jlucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
Jlaboparopras padota "ONbITHI 11O
Pa3IoKEeHUI0 OEJI0ro CBETA B CIEKTP U

75 BOCHPHUATHUIO [IBETA IPEIMETOB MPH HX bubmorexa LIOK

https://m.edsoo.ru/ffOcOe2a
HaOJII0ICHNH Yepe3 LBETOBbIE
¢bunabTpel"
VYpok-nipaktukym "BonHoBbie

76 CBOICTBa cBeTa: AMCIEPCHS,
uHTepdepeHys u audpaxus”

77 OmneiTel Pe3epdopaa u ruianerapHas bubnmnorexa [JOK
MOJEIb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Moneins aroma bopa
Hcnyckanve u MOMIONIEHNE CBETa

79 aromoM. KBaHTbl. JIuHeiiuateie brbmorexa [OK

https://m.edsoo.ru/ffOc144c
CHEKTPHI

20 Ypok-nipaktuky™m "Habmronenue bubnmnoreka [JOK
CHEKTPOB UCITYCKaHHUS" https://m.edsoo.ru/ff0c1550

81 PangnoakTUBHOCTE U €€ BUILI buGnuorexa [IOK

https://m.edsoo.ru/ff0c1672




20 Crtpoenne atoMmHorO0 sapa. Hykionnas bubnmnoreka HOK
MOJEIb https://m.edsoo.ru/ffOc18ac

23 PannoaktuBHBIE IpEBpaLICHUS. bubmmoreka [JOK
N3oTomsl https://m.edsoo.ru/ffOclal4

24 Pemenue 3agau o teme: bubmuorexa [IOK
"PanuoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ff0c1b4a

85 [lepuon nonypacnana
Ypok-koHpepenius "PagnoakTuBHbIE

86 I/ILS'IY‘IGHI/IS(I:JP Bpanpoz[e, MEIUIUHE, buGnuorexa [IOK

| https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHbie peakyuu. 3aKOHbBI
87 COX[I))aHeHIESI 3apsiIOBOTO Y MacCOBOTO bubmmorexa [IOK
https://m.edsoo.ru/ff0c1c58
quce

28 DHeprus CBA3U aTOMHBIX siaep. CBs3b bubnmnorexa [JOK
MAacCBl U DHEPTUU https://m.edsoo.ru/ffOc1d7a

29 Pemenue 3ampau no reme "fAnepHeie
peakuun"

90 Peakuuu cuHTe3a u aeneHusd saep. bubmmoreka IIOK
Ucrounnku sueprun CoiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus "Anepras

91 sHepreTuka. JlencTus
PaINOAKTUBHBIX M3Ty4YE€HUN HaA KUBBIE
OpraHu3MbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

9 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubmuorexa [JOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBsie siBneHus"

93 KonrtponsHas pabora o Teme




"DEeKTpOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanTtoBsbie siBeHus"

[ToBTOpEeHME, 0000IIEHNE.

bu6nmmoreka [IOK

94 JlaGopaTopHble pabOTEI IO KYPC
" patop . p " ypey https://m.edsoo.ru/ff0c245a
BsaumonelictBue Ten
[ToBTrOopenue, o6o0menue. Pemenne
95 AaCYETHBIX M KAYECTBEHHBIX 3a1a4 I10 buGnuorexa [IOK
p " " g https://m.edsoo.ru/ff0c2572
Teme "TernoBbie MPOIECCh
[ToBTropenue, o6o0menue. Pemenne
96 aCYETHBIX M KQUYECTBEHHBIX 3aa4 I10 buGnuorexa [IOK
P A o https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TeruioBeIx aBurarenei"
[ToBTrOopenue, o6o0menue. Pemenne
97 ACYETHBIX M KAUYECTBEHHBIX 3a7a4 [10 bubnmorexa [IOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTtaHOBOK"
IToBTOpenue, o0o0IIeHNE.
98 JIaGopatopHbIe pabOTEI IO KypC bubnuorexa [IOK
paTop p ypey https://m.edsoo.ru/ff0c2c52
"CseToBbI€e gBiIeHUS"
[ToBTOpenue, o6o6meHue. Pabora ¢
99 TCKCTaII:/II/I o TeMe "3aKOHEI bubmotexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Texkctamu 110 Teme "Konebanus u bubnmorexa LOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TekcTamu 110 Teme "CBEeTOBBIE bubnnorexa [IOK
\ https://m.edsoo.ru/ff0c3044
SIBJICHUS
102 [ToBTropenue, o6o0mmenue. Pabora ¢




TekcTaMmu 110 Teme "KBaHToBas u
sanepHas Gpusnka"
OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

102
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MPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O

7 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

1.1

1.2

OBHIEI'O OBPA30BAHUA

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111eT0 00pa30BaHUs

HCIIOJIb30BATh U3YYCHHBIC ITOHATUS

pa3jinyaTtb SABJICHUA MO0 ONMHMCAHUIO HMX XaApPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (i)I/I3I/I‘IeCKOG SBJICHHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE WM3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYECKue SBICHHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajauyy B Y4EOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKU) (PU3UUYECKUX SBICHUN

1.4

ONUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (hU3MUYECKUe SIBJICHUS,
UCHOJNB3Ysl (U3MUECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHUsI U €UHUIBI (PU3NUECKUX BEJIIMYMH, HAXOAUTH (YOPMYIIbI,
CBS3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOMTHh  IpaUKUd  HM3YyYEHHBIX  3aBUCUMOCTEH

q)HSH‘leCKI/IX BCINYHH

1.5

1.6

XapaKTCPU30BaATb CBOMCTBa TCII, (I)I/BI/I‘ICCKI/IG SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3daKOHAa MW  3allMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

OOBSACHATh (U3UYECKUE SIBICHUS, POLECCHl U CBOWCTBA Tell, B TOM
4yucji€ W B KOHTEKCTE CUTyallUld IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABIATh NPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue M3 1 — 2 JIOrMYecKux MmaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (M3NUYECKUX SBIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

pemarh pacuéTHble 3a1aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U

(I)OpMYJ'ILI, CBA3bIBAOIINEC (I)I/I3I/IquKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a




1.8

1.9

YCIIOBHMsS 3aJa4yd 3allMChIBaTh KPAaTKOE YCIIOBHE, IOACTABIIATH
¢u3nveckre BeIUUUHBI B (POPMYIIBI U IPOBOIUTH PACUEThI, HAXOIUTD
CIPaBOYHBIC JIaHHBIE, HEOOXOUMBIE JUIsSl PEILIEHHs 3a/1a4, OLIEHUBATh

PEAUTUCTUIHOCTH MOTYICHHON (PU3NYECKON BETUIMHBI

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEIIUTh TPH MTOMOIIU
bu3nyecKuX METOJOB, B ONHCAHWU UCCIIEJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy), pasnyarh u
MHTEPIPETUPOBATh MOJYUYEHHBIM pPE3yJabTaT, HaXOAUTHb OLIUOKU B

XOJ¢ OIlbITa, ACJaTh BBIBOJBI I1O €TI0 pC3yJIbTaTaM

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WK
busznyeckux  CBOMCTB  Ten:  (QopMmynHpoBaTh — IpOBEpsieMble
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  HPEAJIOKEHHOTO

06Op}II[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

1.10

BBIIIOJIHATH IIPSIMBIE M3MEPEHUS C MCIOJIb30BAHMEM aHAJIOTOBBIX H
U(POBBIX MPUOOPOB, 3AMHMCHIBATh MOKAa3aHUS MPUOOPOB C yUETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

1.12

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYroll C MHCIONb30BAHUEM IPSAMBIX HW3MEPEHU,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YEOHOTO HCCIIEIOBAaHUSA, COOMPATH
YCTaHOBKY M BBIIIOJIHATH U3MEPEHMUSI, CIIEAys NPEUI0KEHHOMY IUIaHy,
¢ukcupoBaTh pPE3yNbTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUIl U TpaHKOB, eJIaTh BBIBOIbI

10 pe3yJibTaTaM MCCIeI0BaHUS

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPA BBINIOJIHCHUHN I/I3MepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

1.13

1.15

CO6J'IIOI[21TL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1ab0paTOPHBIM 000PYI0OBaHHEM

YKa3bIBaTh TPUHIMIBI  JCUCTBUS TNMPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapakTepU30BaTb INPUHLMUIIBI JEUCTBUS HU3YYEHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOMCTB C TIOMOIIBIO HMX OIHCAHUS,
UCTIONB3YSl 3HAHUSL O CBOMCTBaX (PU3MYECKUX  SBICHUH W

He0oOXoauMBbIe (PU3NUYECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

NPUBOJIUTH TMpPUMEPHl (HAXOAUTh HMHPOPMAIMI0O O MpHUMeEpax)




1.16

1.17

1.18

MPaKTUYECKOTO UCTIOIh30BaHUs (PU3NYECKUX 3HAHUI B MTOBCEIHEBHOM
JKU3HU g obOecriedeHHsi O€30MacHOCTH TpU  OOpaimieHuu ¢
npuOOpaMy M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHUSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHSI B OKPYXKAIOLIeH cpelie

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B ceTu VMHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH W TYTEM CpPAaBHEHHS Pa3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANWIo, KOTOpas SBJSIETCS NPOTHBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

UCII0JIb30BATh pu BBITNIOJTHEHUH y4eOHBIX 3a1aHU I
HAyYHOTIOMYJISIPHYIO ~ JIUTEpaTypy  (QU3WYECKOrOo  COACpIkKaHMUS,
CIpaBOYHBIE MaTepHalbl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, peoOpazoBaHus HHPOpMALHK

13 OJJTHOM 3HAKOBOW CHCTEMBI B APYT'YIO

co3/1aBaTh COOCTBEHHBIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMcJe MyOJUYHO JieNaTh KpaTKue COOOIIEHUS O
pe3yibTatax IPOEKTOB WM YYEOHBIX MCCIEJOBAHUM, NPU ITOM
IPaMOTHO HCIIOJIB30BaTh H3YYEHHBIM NOHATHUHHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

1.19

8 KVIACC

IIPY BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEIOBAaHUI paclpeeiaTh
00513aHHOCTH B TpYIINIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/la4aMH,
CIEINTHh 3a BBIIIOJIHEHUEM IUIAHA JIEUCTBUM, aJCKBATHO OLCHUBATH
COOCTBEHHBIM BKJaJ B JIEATENBHOCTh TPYMINbI, BBICTPaUBaTh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBAS MHEHHE

OKPY’KaoIINX

Kon
NpoBepPsieMoro
pe3yjabTara

1.1

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaAHUSA

HCIIOJIBb30BaTh IOHATHA

pas3indaTthb SABJICHUA IO OMHCAHHUIO HMX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/UICCKOC SABJICHUC




1.3

1.4

1.5

pacro3HaBaTh MPOSBIECHHUE W3YYEHHBIX (DU3MYECKUX SBIICHUN B
OKpY’KaloIIeM MHpE, B TOM 4YHClIe (U3UYECKUE SBICHHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYUHBI, I[PU ONHCAHUU MPABUIBHO
TPAaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €ANHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTH (POPMYIIbI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTb  TIpapUKHd  M3Y4YEHHBIX  3aBHCHMOCTEH

(UBHYECKUX BEIMYNH

XapaKTepU30BaTh CBOMCTBa Tel, (PU3UYECKHE SIBICHUS H TIPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMyTUPOBKY 3aKOHa M  3alHCBIBAaTh €r0 MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

00BSACHATH (PU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalldd NPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbIO 1 — 2 M3y4YeHHBIX CBOMCTBA

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3aKOHa UJIKM 3aKOHOMCPHOCTHU

1.7

1.8

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHUE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JaHHBIX JUI pelleHHs] 3aJauyd, BbIOMpaTh 3aKOHBl U (POPMYIIBI,
HeoOXoauMble Uil €€ pelIeHUs, MPOBOAUTHh pacu€Thl U CPAaBHUBATH
MOJydYeHHOEe 3HaueHue (U3MYECKOW BEIUYMHBI C H3BECTHBIMHU

JaHHBIMHA

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOYXHO PEIIUTh MpPH IOMOIIU
(bU3MYEeCKUX METOJIOB, UCTIONb3Ysl ONMCAHUE UCCIIEAOBAHUS, BBIACIAT
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPAaBUIBHOCTH MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MPOBOAWTH OIBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(U3MYECKUX ~ CBOWCTB  Tel:  (POPMYIHpPOBaTH  IPOBEPSEMBIC
MPENNONIOKeHNUsI, CcoOUpaTh  yCTAaHOBKY W3  MPEAI0KEHHOTO

000py/I0BaHusl, ONUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI




1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C HCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  HMCCIEOBAHME  3aBUCUMOCTH  OJHOM  (U3UUYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEOBAaHUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpeHus, cienysd  MNpeUIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUE TaONUIl U TpaduKoB,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHUA

MPOBOAWTh  KOCBEHHBIE  HW3MEPEHHS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEMIOKEHHOWM MHCTPYKUMHU, U BBIUUCIATH 3HAUYCHUE

BCINYHHBI

1.13

1.14

1.15

1.16

1.17

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e30I1acHOCTH 1810)51 pa60Te C

71a00paTOPHBIM 000PYIOBaHUEM

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MX ONUCAHUSA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEoOXoIuMble

¢uznyecKre 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PpUCYHKaM, COCTABJIATH CXCEMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICOAOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3ianyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIECTIEH

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOM
KU3HU i1 oOecriedeHus: 0Oe30MacHOCTH TpU  OOpalieHun ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHS 3/I0POBbS U

coOII0ICHHSI HOPM 3KOJIOIMYECKOr0 IOBE/IEHUS B OKpYKatollel cpeie

OCYIIECTBIISATh OUCK MHGOPMAINH (PU3NUECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HUMEKOUIMXCSA 3HAHUW U NYTEM CpPaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJCIATH WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOYKET OBITh HeﬂOCTOBepHOﬁ

1.18

HCIIOJIb30BaTh IIPU  BBINIOJIHCHUHA yqe6HL1x 3aJIaHUM HAay4YHO-

NOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE




MmaTepuansl, pecypcsl cetn MHTepHeT; BiageTb INpuUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B APYTYIO

1.19

1.20

C0O3/1aBaTh COOCTBEHHBIC MMChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMyOJMYHO MPEACTABIATh PE3yIbTAThI
NPOCKTHON WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bu3MKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIUCH

IpU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIEIOBAaHUNA (PU3NUIECKUX
IPOLIECCOB paclpenessTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMH, CIECIUTH 3a BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPPEKTUPOBAaTH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

pas3indaTtb SABJICHUA IO OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/I?»I/ILIGCKOC SIBJICHUC

1.3

1.4

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpYXarollleM MHUpe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIAThH

CyILECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUUYECKUX SIBJICHUN

ONKCHIBaTh H3Y4YEHHbIE CBONCTBA Tel M (U3MYECKHE SIBICHMUS,
UCTONB3ys (U3NYECKHe BEIMYMHBI, TNPH ONHCAHUU TMPABUIIBHO
TpakTOBaTb  (U3MYECKUN  CMBICA  HCIOJb3YEMbIX  BEJIHMYUH,
0003HaueHHSI ¥ €AUHUIIB! (PU3MYECKUX BEITMYUH, HAXOIUTH (OPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTHUMH

BCINMYHUHAMMU, CTPOUTH Fpa(I)I/IKI/I HU3YUCHHBIX 3aBHCUMOCTEM




(UBUYECKUX BEITUYUH

1.5

1.6

1.7

1.8

XapaKTEpHU30BaTh CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa H  3alluCblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXXECHHE

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalldd MPAKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH O0BSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 2 — 3 M3Y4YEHHBIX CBOMCTBA

(bu3nUeCKUX SIBICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemate pacu€THble 3a7auu (omMparouiyecss Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOIUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIABIATh HEJIOCTAIOIIME MU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUI pelIeHUsl, IPOBOJUTH pPacuéThl M OLEHHUBATh PEATUCTHYHOCTh

MOJTyYEHHOTO 3HaYeHUS (PU3NIECKOIN BETMUNHBI

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO PCIIWUTb IIPpU IIOMOIIU
(1)I/I3I/I‘-ICCKI/IX MCTOAOB, MCIIOJIb3Yys OMNMMCAHUC HCCIICIOBAHHSA, BBIACIATH
IMPOBECPACMOC IIPCAIIOJIOKCHHUEC, OLCHUBATH IIPABUJIBHOCTDL IIOPAIAKaA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BbBIBOJAbI, HWHTCPIPECTUPOBATH

PE3YIIbTAThL Ha6HIO,Z[eHI/II>’I " OIIBITOB

1.9

1.10

MPOBOAWTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3NYECKUX CBOWCTB TEJ: CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €ro

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOANTh TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHMHI,
ompesieNsis CpeAHee 3HAueHHE H3MepseMOoil BennuuHbl (POKycHOe
paccTostHUE coOuparoield JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEJIHYUH C
MCIIOJIb30BaHUEM MPSMBIX M3MEpPEHUH: MIaHUPOBATh HCCIEI0OBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (HUKCHpPOBATh pe3yJIbTaThl
MOJIyUEHHOW 3aBHCUMOCTH (DU3MUECKHUX BEJIUYMH B BHJAE TaOIMIU

Fpa(bI/II(OB, ACJIaTh BbIBOJABI 110 PE3YyJIbTaTaM HCCICAOBAHUA




1.12

IPOBOJIUTh  KOCBEHHbIE  W3MEPEHHs  (U3NYECKUX  BEJIMYUH:
IUIAHUPOBATh M3MEpPEHHs], COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CIenys NPEIIOKEHHOW WHCTPYKIIWH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAJIM3UPOBATh IIOJIy4CHHBIC

Pe3yNbTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

J1a0opaTOpHBIM 000pyI0OBaHUEM

pa3nuyaTth OCHOBHBIE TMPH3HAKK W3YYEHHBIX (PU3MUECKUX MOJeNneii:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJAHETapHas MOJENb aToMa, HYKJIOHHAasd

MOZACIIb aTOMHOI'O AApa

1.15

1.16

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONUCAHUA, HUCIOJb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SIBICHUM U HEOOXoIuMble

¢uznyecKue 3aKOHOMEPHOCTHU

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIIBHBIX puOopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IPHU PELICHUH Y4eOHO-IIPAKTHUYECKUX
3a7a4, ONTUYECKUE CXEMBI ISl MOCTPOSHHS N300paKEHHI B MJIOCKOM

3epKaje 1 coduparomieit TuH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAUTh HH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecredeHHs O€30MacHOCTH Npu  OOpalleHuu ¢
npuOoOpaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAaHEHUSI 3/I0pPOBbS U

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

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHer, caMOCTOSTENIBHO (OPMYIHpPYs TOWCKOBBIM  3aIpoc,
HAaXOAUTh NYTU  ONpPEHAECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWM W JIOMOJIHUTEIHHBIX

HCTOYHHUKOB

1.19

UCMOJNb30BaTh NPU  BBIMOJHEHUM YUYEOHBIX 3aJaHMA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATYpy (DU3MYECKOro COJAEp KaHUs, CIIPaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHeT; BiazeTre npuémMamu
KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMAIMU U3 OJIHOU

3HAKOBOM CUCTEMBI B IPYTYIO




1.20

CO3/1aBaThb COOCTBEHHBIC IMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HH(pOpPMAlMM M3 HECKOJbKUX HCTOYHHUKOB (HPU3UUECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATH PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATENIbCKOW ~ JAEATENBHOCTH, NPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmapar U3y4aeMoro paszaeia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4EToM

0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  33Ja4aMH, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasnena JIEMEHTA
®U3UKA U EE POJIb B IOBHAHUN OKPYXAIOILEI'O MUPA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

®uszuka — Hayka O Ipupoje. SIBieHus npUpOABL.
1.1 dusnyeckue  SIBJICHHUSA: MEXaHUUYECKHE, TCIUIOBEIC,

AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE

@dusnueckue BeauuuHbl. V3MepeHue — pu3MuUecKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHocts

u3MepeHuil. MexayHapoaHasi cucteMa eJIMHUIL

ECTGCTBCHHOH&Y‘IHLIIZ MCTOA ITO3HAHUA: Ha6J'II-OI[eHI/Ie,
13 IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
1 OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsCHEHHE

Ha0JI10/1aeMOT0 SBJICHUS
1.4 Onucanue GpU3nUECKUX SBICHUH C TOMOIIBIO MOJIENIEH

[TpakTuyeckune paboOTHI:

###Par###l3MepeHre pacCTOSTHUM.

###Par###lI3mepenue 00bEMa KUIKOCTH M TBEPAOTO
1.5 Tela.

###Par###OnpeneneHue pa3MepoB MallbIX TeJl.

##HParf##113mepeHne  TemrnepaTypsl IpU  IIOMOLIU

KHUJIKOCTHOTO TEPMOMETpA U JaTUMKa TEMIEPATYPbI
INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUU BEIIECTBA
##H#Par#H##(CTpoeHNe BEIECTBA: aTOMBI U MOJIEKYJIbI, UX

2.1 pasMepbl.  OnbIThI,  JOKa3blBalOLIUE  JUCKPETHOE

CTPOCHUC BCIUICCTBA

###Par###]|Biokenne  dvactui,  BemiectBa.  CBs3b
2.2 CKOpPOCTH  JIBMOKEHHS  4YacTUIl C  TeMIepaTypou.

BbpoyHoBckoe nBmxenue, muddy3us

73 BzaumopeiicTBre yacTHUIl BEIIECTBA: NPUTSXKCHUC U
OTTAJIKUBAaHHUEC

24 ###Par### ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHUE




2.5

2.6

ra3oB, )XKMJIKOCTEH U TBEPABIX (KPUCTAIUIMYECKUX) TEll.
B3auMocCBsA3bp MEXAy CBOMCTBAMU BELIECTB B PA3HBIX
arperaTHeIX COCTOSIHMSIX M MX aTOMHO-MOJEKYJISPHBIM

CTPOEHUEM
Oco0OeHHOCTH arperaTHbIX COCTOSTHUIN BOIbI

[TpakTuyeckue paboOTHI:

###Par###Onenka quaMerpa aToMa METOJIOM PSIOB (C
UCToJIb30BaHueM ¢Gotorpaduii).

#H#HPar###OnbITE o HaOJIFO JEHUTO TEIJIOBOTO
pacIIMpEeHHUs Ta30B.

#H##Par###OnbITEI 10 OOHAPYKEHUIO JCHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMO/JIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHE. PaBHOoMepHOE 51
' HEPAaBHOMEPHOE JABM)KEHUE
#H##HPar###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JIBWKeHUU. Pacdy€r mytu M BpeMeHHu
JIBUKCHUS
SBnenue uHepuuu. 3akoH uHepuuu. B3ammoneiicTBue
33 T€J KaK NPUYMHA U3MEHEHUS CKOPOCTU JIBHJKEHUS TEll.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Partt## Inotnocts BemiectBa. CBA3b INIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIle 00BbEMa BellecTBa
3.5 Cuna xak XapakTepuCTHKa B3aUMOJIEHCTBUS TEI
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOMUIbIO AMHAMOMETpPA
37 ###Parf##SIBnenne Tarorenus u cuna TsokectH. Cuna
' TSKECTH Ha JpYrux IiaHerax. Bec Tema. HeBecomocTh
38 Cuna tpenusa. TpeHHE CKOJIBXKEHUS U TPEHHE MOKOS.
' TpeHne B npupoie U TEXHUKE
19 ##H#Par###ClloXKeHre CHJl, HANpaBICHHBIX [0 OJIHOM
. npsiMoil. PaBHOAEMCTBYIOIAs CUIT
310 [TpakTueckue paboThI:

OHpCIICJ'IeHI/Ie CKOpPOCTH  PAaBHOMCPHOTO  JBUIKCHUA




(wrapyka B JKMJKOCTH, MOJEIU  3JIEKTPUYECKOrO
aBToMOoOWIIT U Tak pganee). OmpeneneHue cpemHen
CKOPOCTH CKOJIBXEHUS Opycka WIM IIapuka 1o
HAaKJIOHHOM  IuIOoCKOCTH. OmnpeneneHue  IJIOTHOCTH
TBEPJIOrO Tela. OnbITHI, JI€MOHCTPHUPYIOIUE
3aBUCUMOCTh PACTSDKEHUS (nedopMmanyu) NpYKUHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBHCHMOCTb CHJIbI TPEHHUS CKOJIBKEHUS OT Beca Teja U

XapakTepa COoIpruKaCaroInXxcs HOBCpXHOCTCﬁ

dusndeckre SBICHUSA B Ipupoac: NpUMEPLI IBHKCHUA C

3.11 Pa3IMYHBIMKM CKOPOCTSIMU B )KMBOW U HEXUBOU IPUPOJE,
JIEHCTBHE CUJIBI TPEHUS B PUPOJIC U TEXHUKE
3.12 TexHu4eckue ycTpoicTBa: JMHAMOMETP, MOJIINITHUKH

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

[aBnenue TBEpaoro tena. CrnocoObl yMEHbIIEHUS U

+ YBEJIMUYEHUS AABJICHUS
4o JlaBnenue raza. 3aBUCUMOCTD JJaBJIEHUs Ta3a OT 00bEMa,
' TEMIEPATYPbI
43 Ilepenava naBneHust TBEPABIMU TEIAMHU, KUAKOCTAMU U
' razamu. 3akoH [lackans. [THeBMaTHUeCKHE MalTMHBI
3aBUCUMOCTh  JIaBJICHHUSA KHJIKOCTH OT  IIyOUHBI.
4.4 IMuapocraTndeckuit mapagoxc. CooOIIArOITHECS COCY/IbI.
I'mapaBnuueckne MEXaHU3MBI
ATtmocdepa 3emnu u atmMocdepHoe naBieHue. [IpuunHbl
45 CyIIIECTBOBaHUSI BO3AYIIHOW 00010ukn 3emiu. OmnbIT
' Toppuuenu. 3aBUCUMOCTb aTMOC(HEPHOTO JIaBJIEHUS OT
BBICOTBI HaJ] YPOBHEM MODS
6 N3mepenue atmocgepHoro nasieHus. I[TpuGopsl s
' U3MepeHus aTMOC(HEPHOro AaBJICHUS
[eiicTBHe XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBatomas (apxumesnoBa) cuila. 3aKoH
Apxumena
4.8 IInaBanue Ten. BozgyxomnnaBanue
4.9 [TpakTueckue paboThI:




4.10

4.11

HccrnenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TOTPYKEHHONH B JKUIKOCTh YacTH TeJja.
Onpenenenye BbITATIKUBAIONIEH CUIIbI, JEHCTBYIOIIEH Ha
TEeno,  MOrpyxEHHOe B  JKUAKOCThb.  [IpoBepka
HE3aBHCUMOCTU BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIBITHI,
JICMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CHJIBI, JACWCTBYIOLIEH Ha TENO B KHJIKOCTH, OT 00bEMa
MOrPYKEHHOM B UJKOCTh YAaCTHU Te€Ja U OT IUIOTHOCTH
JKUIKOCTH. KouctpynpoBanue apeoMerpa HIIH
KOHCTPYUPOBAHME  JIOAKU W ONpeaelieHue €€

TPy30MO0IbEMHOCTH

du3nyeckue SABJICHUSA B npupoae: BIMAHHUC
aTMOC(i)epHOFO JaBJICHHA Ha JKUBOM OpraHu3Mm, IJIaBaHHuC

pBIO

TexHU4ecKne YCTPOWCTBA: COOOINAIOIIMECS COCY/bI,
YCTPOMCTBO BOAONPOBOJA, THAPABINYECKUHA IIpecc,
MaHOMETp, OapomeTp, BBHICOTOMEp, MOPIIHEBOW HacoC,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT' U

5.1 Mexanudeckas pabora
5.2 Mexanudeckast MOIITHOCTb
53 [IpocTeie MeXaHU3MBI: pbIYar, OJIOK, HAKIOHHAS
' I0cKoCTh. [IpaBuso paBHOBecHs pblyara
54 [TpumeHneHue mpaBuiia paBHOBECHS pblyara K 0JIoKy
«3omotoe  mpaBwio»  MexaHWKU.  Koaddumment
5.5 MI0JIE3HOTO nercTBUs MEXaHHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTennmanpHast SHEPTUU TEJA, MOTHATOTO HAJ 3eMIEH
5.7 Kunernueckas sHeprus
sg [TomHass MexaHWYecKas dHEprusi. 3aKOH W3MCHCHUS H
' COXpaHEHHsI MEXaHUYECKON YHEPTHH
5o [TpakTudeckue paboOTHI:

###Par#H#Onpenenenue pabOThl CUJIBI TPEHUS MPHU




8 KVIACC

Kox
pa3nena

PaBHOMEPHOM [BWXECHHHM Te€Ja 10 TOPU30HTAIBHOU
nopepxHoctu. MccienoBanue ycIOBUM  pPaBHOBECHS
peryara. HMsamepenue KIIJI HakIOHHON IJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUs MEXaHUYECKON YHEPTrUn

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
4eJI0BEKa
TexHuueckue yCTpOHCTBA: pblyar, TMOJABUXHBIA U
5.11 HETOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBbITY
Kon
IIpoBepsiemblie 3JIeMEHTHI COCPKAHUS
JJIeMEeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI  MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3mepbl
' MosieKyl.  OIbITBI, IOATBEPKIAIOLUIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYJISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, IJKMAKOIO M ra3000pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpuun
6.4 CmauuBaHuE M KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paclIupeHye u cxxaTue
6.6 Temneparypa. CBs3p Temmeparypsl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Buytpennss sueprusa. CrnocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPrUU: TeIionepeaaya U CoBepIIeHue paboThl
63 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKIINS,
' U3Iy4yeHue




KoanuectBO  TEIIOTEL VYnenbHasgs  TEIIOEMKOCTH

6.9
BELIECTBA
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOro OanaHca
611 [InaBneHne U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY nenbHas TEIoTa IIaBIeHUS
[TapooOpazoBanne u  KoHaeHcanus. Vcmapenue.
610 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
' 3aBUCUMOCTh TEMIIepaTypbl KMIIEHUSI OT aTMOC(EPHOIro
JIaBJICHHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 OHeprus TomuBa. Y ieibHasl TeMI0Ta CrOPaHUs
[Ipunnuner  pabotel  TemmoBbiX — aBuratenet  KITJ]
6.15 TEIUIOBOTO ABUrareis. TensoBble ABUraTend U 3alluTa
OKpY>KaloIlEeu cpeibl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS SJHEPTUH B TEIIJIOBBIX
6.16
rpoleccax
[IpakTryeckue paboOTHI:
#H#Par#H##OnbITEl 10 OOHAPY)KEHUIO JEMCTBUSI CHII
MOJIEKYJISIPHOTO MPUTSKEHHUSL.
#H#H#Par#H##ONbITBl 10  BBIPAIIUMBAHUIO  KPUCTAJIJIOB
IIOBapE€HHOM COJIM WJIM caxapa.
###HPar#H##OnbITel 110 HAONIOAGHMIO  TEIMJIOBOTO
paciIvpeHus ra3oB, )KUJIKOCTEN U TBEPABIX TEl.
6.17 ###Par###Onpenenenue naBleHUs BO3AyXa B OajuloHe

LINpULA.
###Part##OnbBITE, NEMOHCTPUPYIOIIHUE 3aBUCHMOCTH
JIaBJICHHUs BO3[yXa OT ero oO0bEéMa U HarpeBaHHs WU
OXJIAKCHHUSL.

##H#Par###] [poBepka runoressl JUHEHHONW 3aBUCUMOCTH
JUIMHBI CTOJIOMKA JKMJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.

###Par##Habmonenne W3MEHEHUS BHYTPEHHEN




SHEPTUU Tela B Pe3ylbTaTe TEIUIoNepenayd u padoTh
BHEILIHHUX CHIJL.

###Part##lIccnenoBanye SBJICHUS TEIUIOOOMEHA TMpHU
CMEIIMBAHUH XOJOJHOW U rOpPSYEN BOJIBI.
###Par###Onpenenenue KOJINYECTBA TETUIOTHI,
MOJIYYEHHOTO BOJOW IPH TEIJIOOOMEHE C HarpeThbiM
METAJUTHYECKUM ITUITHHAPOM.

#HH##Par#H##Onpenenenue  yIelbHOM — TEIUIOEMKOCTHU
BCIICCTBA.

###Par###lccnenoBanue npouecca UCapeHusl.
###Par###OnpenenieHue  OTHOCUTEIBHON  BJIAKHOCTH
BO3/IyXa.

###Part##OnpeneneHue yIaelbHOW TEIUIOTHI IJIABJICHUS

JIBJA.

6.18

6.19

®dusnueckue SBICHUA B TPHUPOAC: IMOBEPXHOCTHOE
HaTsOKEHUE W KanWUISIpHBIC SIBICHUS B TPHUPOJIE,
KpUCTAJUIBI B NpUpojie, uznydyeHnue CoJiHLa, 3aMep3aHue
BOZ0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

HHes, CHera.

TexHuueckue  ycTpoicTBa:  KamWUIsApbl, MPUMEPHI
HCIOJIb30BAaHUSl KPUCTAIUIOB, >KUJIKOCTHBIM TEPMOMETP,
JaTYUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETPBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUT'ATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tein. J[Ba poja 3JeKTpUUECKUX 3apsiioB
B3aumopneiictBue 3apshbkeHHBIX Teln.  3akoH  KyioHa

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3apS0B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JEKTPUUECKOTO

7.3 nons. lIpyHIUD Cyneprno3uiuu 3JIEKTPUYECKUX TMOJIER
(Ha KaUeCTBEHHOM YPOBHE)

7.4 Hocurenu »siexTpuueckux 3apsioB. OJIeMEHTapHBIN




anekTpudeckuid 3apsaa. Ctpoenue aroma. [IpoBogHuku u

JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' ANEKTPUYECKOr0 TOKA. VICTOYHMKN IOCTOSTHHOT'O TOKA
JeiicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUAKOCTAX U razax
. Onexktpuueckas uenb. Cwia TOKa. ODJIEKTPUUECKOE
' HaIpsHKEHNE
=9 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COIIPOTHBIICHUE BEILIECTBA
7.10 3akoH Oma 11 ydacTka Lenu
[locnenoBarenbHOE UM MapajjIesIbHOE  COEAMHEHHE
7.11
MIPOBOJIHUKOB
PabGota W MOIIHOCTD 3JIEKTPHUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
713 DNEeKTpUYeCKUe LEenu U MOTPEOUTENU SJIEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3ambikanne
[TocrosaHHble MarHuTHl. B3amMoaencTBUE IMOCTOSHHBIX
7.14
MarHuTOB
715 MarautHoe mnone. MarHuTHoe mnoje 3eMiId U €ro
' 3HaYEHHE IS KU3HU Ha 3eMiie
716 OmnpiT Dpcrena. MarHuTHOE MMOJIE PIAEKTPUUECKOTO TOKA.
' [IpumMeHeHue IeKTPOMarHuToB B TEXHUKE
JlelficTB€ MAarHUTHOTO TOJS Ha IPOBOAHHUK C TOKOM.
17 DNeKTpoABUTaTeNh MOCTOSTHHOTO TOKa. Mcmonb3oBaHue
' JJIEKTPOJIBUTaTeNel B TEXHUYECKHX YCTPOWCTBaX M Ha
TpaHCIIOpTE
Onbertel @apanes.  SIBneHue  IIEKTPOMArHUTHOM
7.18
naaykuuu. Ipasumno Jlenna
7.19 DNeKTpOTeHepaTop. Crioco0mr TTOTy4YEHUS




NEKTPUYECKOM  BHEPrHMU.  OJIEKTPOCTAaHLMU  Ha

BO300HOBJ/ISIEMBIX HCTOYHHKAX SHEPIrun

7.20

[IpakTuueckue padbOTHI:

OnbIThl IO HAOMIONEHUIO JIEKTPU3ALUM TeJl UHIYKIMEH
U IIPU CONIPUKOCHOBEHHUH.

HccnenoBanue JEHCTBHS  JIEKTPUYECKOrO IIOJIA  Ha
IIPOBOJHUKY U TUAIEKTPUKH.

Cbopka u mnpoBepka palbOThl 3JIEKTPUUYECKON Ienu
IIOCTOSIHHOT'O TOKA.

W3mepeHnue u perysinpoBaHue CUIIbl TOKA.

W3mepenue u peryinupoBaHue HaPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3UCTOP, OT CONPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOILIKE 3aBUCUMOCTD
ANEKTPUYECKOTO0 COMPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IIJIOIAAH MTOIIEPEYHOr0 CEYEHUs U MaTepraa.
IIpoBepka 1mpaBwia CJHOXKEHMS HANpsDKEHUM  NpuU
MOCJICZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia Asi CHJIbl TOKa MpU MapaiieIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHune  pabOTHI
NEKTPUYECKOTO TOKA, HIYLHIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIIIEJISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYHIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJI narpesarens. MccnenoBanne
MarHMTHOTO B3aUMOJICHCTBUS IMOCTOSHHBIX MarHUTOB.
W3ydyeHre MarHuTHOTO TOJIS TOCTOSIHHBIX MarHUTOB MPU
uxX OoO0beAMHEHUM |  pasjencHud. VccriemoBaHue
JEMCTBUS AJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.
OneIThl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI

TOKa U HaIpaBJICHUA TOKa B KaTyIIKE. I/I3y‘-ICHI/IC




7.21

I[el\/'ICTBI/IH MAarouMTHOIrO II0Ji1 Ha IMPOBOAHUK C TOKOM.

KoncrpyupoBanue u U3y4eHUe paboThI
3JIEKTPOJIBUTATEIIS. N3mepenne KII
3JEKTPOJIBUTATEILHOM  YCTaHOBKH. OmnbiTel 1O

HUCCICIOBAaHHUIO SABJICHUSA SHCKTpOMaFHI/ITHOﬁ HHAYKIHUU:
Hucciacg0oBaHUC W3MCHEHMH 3HAYeHUSI U HaITpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

Ouznyeckue SBICHUS B MPUPOJE: IJIEKTPUUYECKUE
SBJIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIe 3eMJIH, Apeii( MOIIOCOB,
pOJIb MarHUTHOTO TIOJIS JUISI JKU3HU Ha 3emile, MOJISIPHOE

CHAHUC

7.22

TexHudeckue yCTpPOWCTBA: DJIEKTPOCKOI, aMIIEpMETP,
BOJIETMETP, PEOCTaT, CUETUMK DIICKTPHUUECKOW DHEPTHUH,
JIEKTPOOCBETUTEIILHBIC ~ MPUOOPHI,  HArpeBaTEIIbHBIC
AIEKTPOIPUOOPHI (mpumepsr), AICKTPUICCKHE
MPEJOXPAHUTENHN, OJICKTPOMArHUT, ODJIEKTPOJBUTATENb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kog snemenTta [IpoBepsiembie 3I€EMEHTHI COAEPKAHMS
paznena
MEXAHWYECKUE SIBJIEHWA
g1 Mexannueckoe JBUKEeHHE. MarepuaiabHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENHHOCTh MEXaHUYECKOTO ABMIKCHUS
g 8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE
##H#Par##HepaBHOMEpHOE NMPAMOJIMHENHOE JBUKECHHE.
8.4 CpenHsis M  MIHOBEHHass CKOpPOCTh Tella MpH
HEpPaBHOMEPHOM JIBHXKCHUH
9.5 VYckopenue. PaBHOyCKOpEHHOE MIPSIMOJIMHEMHOE

JIBHKEHHE




8.6

###HPar###CBo00nHO0e nanenue. OnplTel [ammies

###Par###PaBHOMEpHOE JIBMDKEHHE 110 OKPY>KHOCTH.

8.7 Ilepuon u yacrora oOpamenus. JluneitHas u yriosas
ckopoctu. LleHTpocTpeMuTeIbHOE YCKOPEHUE
8.8 [Tepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon HeroTtoHa
8.11 Hi#ParfH##1 [puHIUI cyneprno3uuuy CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
213 #H#H#Par#H###Cuna TpeHus: cuiaa TPEHUs CKOJBXEHMUS,
' CHJIa TPEHMSI [TOKOs, IPYrHe BUAbI TPEHUS
214 #H##Parf##(Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaeHUS
815 JBuwxenne  miuaHer  Bokpyr  Comuua.  IlepBas
' KOCMMUECKasi CKopocTb. HeBecoMocTh U neperpys3ku
PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEPAOE
8.16
TEJOo
%17 ###Par###PaBHoBecue TBEPIOro Teja C 3aKPEIUIEHHON
' OCbI0 BpanieHusi. MomeHT cwibl. LleHTp Tsxectn
8.18 Nwmnynee Tena. 3mMenenue umnynbca. UIMnynbe cuiibt
8.19 3aKOH COXpaHEHUsI UMITyJIbCa
8.20 Hi#HtPar#HH#PeakTBHOE ABM)KEHUE
8.21 Mexanuueckas paboTa ¥ MOIIHOCTb
229 PaGora cun Tsxectu, ymnpyroctd, TpeHus. CBs3b
' SHEPTUU U paboThI
823 [loTrenumanpHas dSHeprus Tena, MNOMHATOTO  HAJ
' MTOBEPXHOCTBHIO 3eMIIH
8.24 [TorenumanpHas YHEPIUs CKATOU MPYKUHBI
995 ###Par###Kunetnueckass  sHeprusa.  Teopema o
' KMHETUYECKON SHEPTUU
8.26 #H##Par###3aKkoH coXpaHEeHUs: MEXaHUYECKOM dHeprun
827 [IpakTuyeckue pabOTHI:

OmpeenieHne CpemHEe CKOPOCTH CKOJIbKEHUS Opycka




8.28

8.29

WIH JBWKCHHUS IIapUKa MO HAKJIOHHOW IUIOCKOCTH.
Omnpenenenue yCKOpPEeHUsl Tella NMPU PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBM)KCHUU 0€3 HauaJIbHOW CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JBYDKEHUM 0€3 HAdaIbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psA HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHE
POMEXYTKHA BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKCHHS
OT CWIBl HOpPMalbHOTO JaBieHus. OmnpenencHue
KOdpUIIMEHTa TpPEHUs CKOJkkKeHus. OmnpeneneHue
xKEcTKOoCcTU mpyKuHBL. OmpeneneHue padOThl  CHUIIBI
TPEHUS. TPU PABHOMEPHOM JIBIDKEHHHM Tela IO
TOPU30HTANILHON MoBepxHOCTH. Ompernenenue padOTHI
CUIIBI  yOPYroCTH  IIpU  HOABEME  Ipy3a  C
UCIIOJIb30BAHUEM  HETOJBIIKHOTO M TOJIBHIKHOTO

OJIOKOB

dusnyueckue SBICHUS B mpupoac: NpujrvBbl U OTJIIMBEI,
JABMOXKXCHUC IIJIAHCT ComHeuHoM CUCTCMBbI, PCAKTUBHOC

JABUIKCHUC KMBBIX OPTaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUJOMETP, JTATYUKH

IMOJIOKCHUSA, paCCTOAHHUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTUKU

> KOJIEOAHUH: IePHO/, YaCTOTa, aMIUIUTY/1a
09 Marematnueckuit u NIPY>KUHHBIN MasITHUKHU.
' [IpeBpaienue s3uepruu npu KosaedaTenbHOM ABHKEHUN
93 3aryxatomue kosiebanus. BwIHyXaeHHBIE KOJeOaHUS.
' Pesonanc
Mexannueckre BosIHbI. CBOMCTBa MEXaHMUYECKUX BOJIH.
94 [IpononbHble U MonepeyHble BOJHBI. J[nMHA BOJIHBI U
' CKOpPOCTBb €€ paclpocTpaHEHUs. MexaHU4eCKHE BOIHbI B
TBEPJIOM TeJIe, CECMUYECKUE BOJTHBI
9.5 3Byk. ['pomKocTh 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa




9.6

HNudpa3Byk u ynpTpa3Byk

9.7

9.8

9.9

[IpakTuyeckue paboOTHI:

OnpeneneHue 4acToTbl W Hepuoja  KosebaHuid
MaTEMAaTHYECKOTO MasITHUKA.

Omnpenenenue 4acToTbl UM Hepuoga  KosebaHuid
IPY>KMHHOI'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH  Ilepuoja  KojeOaHUi
NOJBEIIEHHOI0O K HHUTU TIpy3a OT JUIMHBI HWTH.
HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
IPYKMHHOI'O MasTHMKa OT Macchl rpysa. IIposepka
HE3aBUCUMOCTH nepuonaa KoseOaHui rpysa,
IIOJIBELIEHHOIO0 K HHUTH, OT MAaccChl I'py3a U >KECTKOCTU
NpYXUHBL M3MepeHne ycKopeHus CBOOOTHOTO TaieHHs
duznyeckue SBICHUS B mpupoac: BOCIIPUATHEC 3BYKOB
KUBOTHBIMH, 3EMJICTPSACEHUE, CEHUCMHUYECKHUE BOJIHBI,
IIyHaMH, dXO0

TexHudeckue yCTpOMCTBA: IXOJOT, HCIIOIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana >7€KTPOMarHUTHBIX BOJIH
10.3 OnexTpoMariuTHas npupoja ceera. CKOpOCTb CBeTa.
' BonHoBBIE CBONICTBa CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWCTB  DIEKTPOMAarHUTHBIX BOJH C
TTOMOIIIbI0 MOOMIIEHOTO TenedoHa
dusnueckue SBIEHUS B TpupoAe: OHOIOrHyeckoe
10.5 JENUCTBHE BHUJIUMOTO, yIBTPaPHOIETOBOTO nu
PEHTT€HOBCKOTO U31y4eHUM
10.6 TexHnueckue yCTpOMCTBA: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIS COTOBOM CBSI3U
" CBETOBbBIE ABJIEHUA

11.1

JlyueBast Mmosiens cBeta. MicTouHMKY cBETa
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11.2

[IpsimonHENHOE pacipoCTpaHEHHUE CBETA

Otpaxenue cBera. [1mockoe 3epkano. 3aKoH OTpaKeHUs

11.3
cBeTa
114 [Ipenomiienne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [lonHOE BHYTpEHHEE OTpakKEHUE CBETa
11.5 JIunza. Xop jtyyel B IMH3E
116 Ontuueckast cucrema ¢oroannapara, MHKPOCKONa H
' TeJecKoIa
17 I'maz kak onTuyeckas cucreMa. bimM3opykocTs H
' JTAJIbBHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnoxeHue cieKTpaiabHBIX 1BETOB. Jlucnepcus ceerta
[IpakTuyeckue paboOTHI:
###Part##lccnenoBanue 3aBUCUMOCTH yriia
OTpa’KeHHsI CBETOBOTO JIyya OT yrJja MaJeHusl.
###Par#H##l13yuenne  XapakTepuUCTHK  M300pa)keHus
IpeaMeTa B INIOCKOM 3epKalle.
###Part##lccnenoBanue 3aBUCUMOCTH yriia
IIPEJIOMJICHUSI CBETOBOIO Jiyya OT YIjla HaJeHUs Ha
119 IPaHULE «BO3JIYX — CTEKJION.
' ###Par###lonyuenne M300paXeHUH C  MOMOIIBIO
coOuparoIei TUH3HI.
###Par###Onpenenenne (QOKYCHOIO PpacCTOSHUS U
ONITUYECKOM CUJITBI COOMpArOIIEeH JTUH3BL.
#H##Par###OnbITEl 110 pa3loXeHuIo Oeroro ceera B
CIEKTD.
##H#Par###ONbITEl 110 BOCHPUATHIO LBETA NPEIMETOB
MIpHU UX HAOJIIOJEHUH Yepe3 LIBETOBbIE (PUIIBTPHI
Oduznyeckue sABiIeHUs B npupone: 3atMeHus CoiHua u
11.10 JIyHbl, 11BE€Ta TEN, ONTHYECKUE SIBICHUS B aTMocdepe

11.11

(uBet Heba, pedpakius, pagyra, MUpPax)
Texuuueckue yCTpoiicTBa: OYKH, HEPUCKOTI,

(dhoToanmapar, ONTHIECKHUE CBETOBO/IBI

KBAHTOBLGIE ABJIEHUA




OnbiTel Pezepdopaa w mimanerapHass MoOJenb aToma.

121 Mogens aroma bopa
122 Hcnyckanue U morjoueHue cBera aroMoM. KBaHTHI
' JIuneityaThie CIEKTPbI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
194 Crpoenne aromHoro sgpa. Hykinonnas Monens
' aTOMHOTO sapa. M3oTonsl
15 PaguoaxkTtuBHble npeBpaimieHus. Ilepuon momypacnana
' aTOMHBIX S11EP
126 SAnepHble peakuuy. 3aKOHbI COXPAHEHUs 3apsiIOBOrO U
' MaccOBOI0 YHCEIl
12.7 DHeprus CBA3U aTOMHBIX sifiep. CBs3b MacChl U SHEPTUU
128 Peakuuu cunrtesa u nenenus saep. McTouyHuky sHepruu
' ConHua u 3B€311
129 Snepnag osHepretuka. JledcTBHE — pagMOAKTUBHBIX
' U3JIy4EHUH Ha )KUBBIE OPraHU3MbI
[IpakTuyeckue paboOTHI:
HaGumtonieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
12.10 U3JIy4EHUs.
HccnenoBanne TpeKoOB: M3MEPEHHME SHEPTUU YaCTHIIbI
10 TOPMO3HOMY MyTH (110 (poTOorpadusiM).
N3mepenue pagnoakTuBHOro hoHa
@dusnyeckue SABIEHUS B IPHUPOAE: ECTECTBEHHBIN
pPaaMOaKTUBHBIN ¢omn, KOCMHYECKHE Ty4H,
12.11 pPaAMOAaKTUBHOE H3JIy4YeHUE IPUPOJHBIX MHHEPAIOB,
JICCTBHE PAJMOAKTUBHBIX W3JIy4YEHUH Ha OpPraHU3M
YeJI0BEKa
1212 Texnuyeckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, KaMepa Bunbcona




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

Kon
NpoBePsIeMOro
TpeOOBaHUS

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

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJBI, O POJIM DKCICPUMEHTA B
¢usuke, o cucremooOpasywoomeid poau (UMK B pa3BUTUHU
€CTECTBEHHbIX HayK, TEXHHKM M TEXHOJOrui, 00 93BOJIIOLUU
¢u3nyecKux 3HaAHUH M MX POJIM B LIEJIOCTHOH €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
crocobe CyIIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKH)

BnaneHne oOCHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU U HCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tell, (U3WYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJNIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOIICTBA TET U (1)I/IBI/I‘IeCKI/Ie SABJICHUS,

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

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
CcOOJIOIEHHsT MPaBIJI OE30MACHOTO TpyZAa: HAOMIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0OOPYIOBaHMS MO WHCTPYKLHH, OMUCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOIbI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUYHH:
YMEHUE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIBHYI0O  YCTAaHOBKY IO HMHCTPYKLHMH, BBIYHUCIATH
3HAUEHUE BEJIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAJIbHBIX  HCCIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh SKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  WHCTPYKLUUH,  IPEICTaBISTH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH MOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJEIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BICHEHHS (1)I/ISI/I‘ICCKI/IX IIpoucccoB

VYMmeHue oOBSACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
qyuci€ W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMeHue pemarbh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3ysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (PU3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KPATKOE YCJIOBUE 3a1ayH,
BBISIBJISATh HEJOCTAIOILIME JIaHHbIEC, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCII0JIb30BaTh CIIPABOYHEIC TaHHbIE,
IOPOBOJUTHh PACUYETHI M OLEHMBATH PEATUCTUYHOCTH IMOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BENMYMHBI; YMEHHE OMpPEIeIsATh Pa3MEPHOCTh

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

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJI€ OBITOBBIX MPUOOPOB, M MPOMBIIITIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

cBOMcTBax (M3MYECKUX SIBICHUH UM HeoOXoauMble (uU3nUecKue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM i1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUn ¢ OBITOBBIMH ~ NpPUOOpaMH U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnelT TOMCKa, TpeoOpa3oBaHUA U MPEACTaBICHUS HHPOPMAIUH
(GU3MYECKOTO COJEpKaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWHA H
JOTIOJIHUTEIBbHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEpKaHUS, CIIPABOYHbIE MaTepuajbl, PECYpChl CETU
WNurtepuer; Biamenue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC ITHUCHMEHHBIC W YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O PU3UKE

Kon IIpoBepsieMblii 31€eMEHT COepPKAHUSA
1 MEXAHUWYECKUE SABJIEHUA
. Mexannueckoe aBuWkeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTETHHOCTD JIBHIKECHUS
PaBHOMepHOE M HepaBHOMEepHOE nBKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHSI CpEJTHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBIMKEHUE. 3aBUCHMOCTH KOOPIWHATBHI TEa OT
BPEMEHH B CIIy4yae paBHOMEPHOTO MPSIMOJIMHEWHOTO JBHKECHUS:
13 xX(1)=x, +vut
['paduku 3aBUCUMOCTH OT BpPEMEHHU [UIsI TPOEKIHH CKOPOCTH, TPOEKINH
MepeMenIeHHs, TyTH, KOOPIWHATHI TIPU PABHOMEPHOM TPSIMOJMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpJIMHATHl Tela OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
2
Sylf) =vo, #i+ay* ;
2
@DopMynel JUISI TIPOSKIIUN TEPEMENICHUS, TPOCKIIUU CKOPOCTH W IPOCKITUH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSIMOIUHEHHOM JIBUKEHUH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U_r('f) =Up, T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'padukm 3aBUCHMOCTH OT BpEeMEHH I NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMU IEePEMEIIEHUs, KOOPJIUHATHl IPH PABHOYCKOPEHHOM
IPSIMOJTMHEHHOM JABMKCHHUH
CBobOomHoe maneHue. PopMyITbl, OMUCHIBAIONINE CBOOOJHOE TaJCHUE Tella 10
1.5 BEePTHKAIH (JBW)KEHHE TeJa BHHU3 WM BBEPX OTHOCUTENHHO ITOBEPXHOCTH

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




1.6

IOPOEKIMM CKOPOCTH M KOOPAMHATBl HpU CBOOOJHOM MaJ€HUM Tela IO
BEPTUKAIH
CkopocTh pPaBHOMEPHOIO JIBWJKEHHUsl Teja 10 OKpyxkHocTtu. Hampaienue

CKOpPOCTH.

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

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

yckopenus. @opmyiia sl BBIYUCICHHS YCKOPEHUSA:

®dopmyia, CBSI3bIBaIOIIAsI IEPUOJ] M YACTOTY OOpaIeHUS:

V==
T

1.7

1.8
1.9

1.10

Macca. ITnotHocTs BemecTBa. Popmyiia JIJ1sl BBIYUCICHUS TIOTHOCTH:

_m

P=7

Cuita — BektopHas puzuveckas BennuuHa. CIokeHne Cuil

SIBnenne nnepuuu. Ilepssiii 3akoH HeroTOHA

Bropoii 3akon HeroToHa:

F=m-a

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tejla U BEKTOpa CHIIbI, IEHCTBYIONIEN Ha

TCII0

1.11

Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:

Fy y=—-F

1.12

TpeHI/IC IMOKOS U TPCHUC CKOJIbKCHUA. <D0pMyna IJI BBIYUCIICHUA MOAYJIS1 CHUIIBL

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

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

F=k-Al

1.14

1.15

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

m, -,
F=G L1 _2
R
Cuita TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna 15 BEIYMCIEHUSI CUJIbI TSKECTHU BOIM3H noBepxHocT 3emnu: F = mg.
JIBmxenue rtanet Bokpyr Counnia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast pusmyueckasi BeIMUMHA.
D=mi

I/IMHy.TIBC cucTeMsl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHYJ'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JJIs1 3aAMKHYTOU CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUIA BBIYMCIICHUA

KHHETHISCKOU OHCPIUU:

H!Uz
Ep=—r

TeopeMa 0 KHHETHYECKOM OHCPIUHU. qDopMyna JUIS BBIYUCIIEHUS MOTEHIIAIBLHOM




OHCPIruM T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E »

119 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. PopMyiia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBHE CWJI TpeHus: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPTUH MPU HAJTUYUH CUJIbI TPEHHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. Moment cunsi: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0

1.20

[TonsukubIil 1 HenoaABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
A‘S&TI:E"IBEE&H

JlaBnenue TBEPAOrO TEmA.

@dopmyna s BBIYMCIICHHS TaBJICHUS TBEPIOTO Tena:
F

P=—-

101 JlaBneHue raza. ATMocqepHoe AaBlICHHE.
. I'mapocraTnyeckoe naBeHUE BHYTPH KUIKOCTH.

@Dopmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:

P=pgh+Pn,

1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. Popmyna Aui  ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM Ta3:

1.23

F_jlm_ =pgV

YcnoBue naBanus Teia. [lmaBanue CYI0B 1 BO3AYXOILIIAaBAHUEC




1.24

1.25

Mexanndeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyiia, CBSI3BIBAIONIAS YACTOTY M MEPUO/I KOJIEOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

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

CKOPOCTb PAaCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PPUIMEHTa TPEHHUS CKOIBXKEHHUS; paOdOThl CHJIBI TPEHUS, CHIIBI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMSI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka INpu JBUKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M
nepuoAa KoieOaHUl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa
KOJICOAHUH TPYKUHHOTO MAasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOLIETO Ha phIyar;
paboThl CWJIBI YNPYrOCTH TpPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU MOJBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61o0Ka.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHON
YacTH TeJla U OT IUVIOTHOCTH >KMJIKOCTH; HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CHUJIIbI
OT Macchl Teja; CUIIbl TPEHUS CKOJIbKEHUS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKUHE, OT CTENEHU
nedopmaluu NPy KUHBI;, YCKOPEHUs OpyCcKa OT yrila HakJOHAa HANpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoa
Kojie0aHuM MPYXUHHOTO MasTHHKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIIOBaHNE HE3aBHUCHUMOCTU TepHoja KoyeOaHWH HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS pblyara
Qusuueckue s61eHUs 6 npupoode: TIPUMEPHl JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TMPUIHWBBI W OTJIUBBI, JABMXCHHUC IIJIAHCT ConueyHon CUCTCEMBI,




PEaKTUBHOE IBHIKEHHE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEI0BEKA, BIUSIHHUE
aTMOC(EepHOrO JaBJCHUS HA >KMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

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

Texnuueckue yCWlpOlZCWlGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PpaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

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

151 COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, T'MAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HAcoC, apeoMeTp, 3XO0JIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OcCHOBHbIE  TIOJIOKEHUSI  MOJIEKYJSPHO-KMHETUYECKOM  TEOpUU  CTPOCHMS

2.1 BemiecTBa. Mojienu TBEPOTO, KUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrammmdeckue u amopHsie Tena

59 JBwxkenne uactul BemecTBa. CBA3b CKOPOCTHM JIBUKEHUS YACTHULl C

' Temreparypoii. bpoyHoBckoe nBmkenue, mudysus

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U cxaTtue

2.5 TennoBoe paBHOBECHE

Y Buyrtpennsas sneprus. Pabora u Termonepenada Kak CHOCOObl M3MEHEHUS

' BHYTPEHHEHN dHEPIrUn

2.7 Buael Tenonepenaun: TEMIONPOBOJHOCTh, KOHBEKIUS, U3ITy4CHHUE
Harpesanue wu oxnaxnenue ten. KomudectBo  TemynoTsl.  YjaenbHas
TEIJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS PHEPrMM B TEIJIOBBIX MpOIleccax. YPaBHEHHE TEILIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenne u koHueHcanusa. M3meHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

. UCnapeHnuss W KoHAeHcauuu. KuneHue IKUOKOCTH. YJelbHas TeIioTa

' napooOpa3oBanusi: L = Q/m

2.11 Bnaxnocts BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW HHEpPruu MpHu

IJIaBJICHUU U KpUCTAJJIM3AallNN. YILGJIBHaSI TCILJIOTA IIJIaBJICHUA:

BHyTpeHHsIsI SHEPTHsI CTOPAHUs TOIUIMBA. Y IeNIbHAS TEIJIOTa CrOPaHUs TOILIMBA:
q=0/m

[punuuns! padots! TemoBbix Asuratencii. KI1/] reruioBoro apuratens

Ilpakxmuueckue pabomul

W3mepenne yaenbHOW TEMIOEMKOCTH METAJNIMYECKOro LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIepaTypbl (HUKCHPOBAHHOMN
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IMWIMHIAP; KOJIUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIMYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIIOTHI
IJIaBJICHUS Jbja. MccnenqoBaHWe M3MEHEHHS TEMIIEpATypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHA IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpH‘I@fI BOJbI; IIpoLeCcCa NCIapCHus

2.16

Qu3suueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJIEHUSI B NPHUPOJE, KPUCTAIIBI B NpHUpoae, uznyuenue CoiHla, 3aMep3aHue

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

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, IaTUMK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
Onektpuzanus Ten. J[Ba BUa 3IEKTPUUECKUX 3apsi0B
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

34

3.5

Onekrpuueckoe mnone. Hanpsxk€HHOCTh anekTpuyeckoro mnois. IIpuHuun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHMCTBHE SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBOJIHI/IKI/I " JUDJICKTPUKU

3.6

[TocTostHHBIN 2nekTpuyecKkuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.




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

:‘)J'IGKTpI/I‘{CCKOG COIMPOTHUBJICHUC. Y,[[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R = pl/S
18 3akoHn Oma j1s yyactka snekTpudeckoi uenu: I = U/R
[TocnenoBarenbHOE COEINHEHHUE TPOBOHHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapamiensHOE COeTMHEHNE IPOBOAHUKOB PABHOTO CONPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
CwmenranHbie COeTMHEHUS TPOBOTHUKOB
Pabota u momHOCTh AmekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OneiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHM
MarHUTHOM MHAYKLIHH
3.13 MarnutHoe T1OJ€ TMOCTOSSHHOTO MarHuta. B3auMoieilcTBUEe NOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTIO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenune snekTpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ilpakxmuueckue pabomul
W3mepeHre  3JIEKTPUYECKOTO0  CONPOTHUBIEHUS  PE3UCTOpa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pe3I/ICTOpBI, HaMl'IO‘-IKa), OT HaIIPsA’KCHHA Ha KOHIaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMAAN €ro IMOIICPEUYHOT0 CCUHCHHA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJAHMUKOB; MpPaBWIA JJISI CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COeIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUYKA)

Qusuueckue sA61eHUs 6 nNpupolde: SICKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYIECTBO KUBBIX OPTaHM3MOB, MATHUTHOE TOJIe 3eMITd, Apeiid MOI0COB,
POJIb MATHUTHOTO TOJISL 17151 )KM3HU Ha 3eMIle, MOJSIPHOE CUSHUE
Texnuueckue ycmpoiicmea: 3JIEKTPOCKOI, aMIEPMETpP, BOJBTMETpP, PEOCTAT,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTruH,  DIEKTPOOCBETHTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTellbHbIE ANEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
NpPEAOXPAHUTENIN, DJICKTPOMArHUT, BJICKTPOJABHUTATENb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOIO TOKa
3.19 DneKTpoMarHuTHble BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJIH
3.20 JlyueBas monens cBeta. [IpsiMonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' munH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue npudopbl
IIpakxmuueckue pabomoi
###Par#Ht#l13mMepeHrne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHus COOMPArOIIeH JIMH3BI (10 CBOMCTBY PAaBEHCTBA Pa3MEPOB MpeaMETa U
M300pakeHusl, KOTJa MpEeAMET PacloyioKeH B JBOMHOM (QoKyce), TmoKa3aTes
3.26 MPEIOMJIEHUS CTEKIA.
###Par###lccnenoBanue CBOMCTBA M300pa)k€HUs, MOJYYEHHOTO C MOMOILBIO
coOuparomiel JHMH3bI, U3MEHEHUs (OKYCHOTO PACCTOSHMUSI JBYX CII0KEHHBIX
JIMH3; 3aBUCUMOCTH yIja MPEJIOMJIEHUs CBETOBOIO Jyya OT yrjia MaJeHus Ha
TPaHHULIE «BO3/IyX — CTEKJIO»
327 Qusuueckue aenenusi 6 npupode: 3arMmenHuss ComHua u JlyHel, 1BeTta Teu,
' ONTUYECKHE SABJIEHUS B aTMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBIE ABJIEHUA
4.1 PamnoaktuBHOCTE. Anbda-, O6era-, Tamma-usnydenus. Peakuun anbda-u Oera-




pacmaja

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

4.3 CoctaB aroMHOr0 sifjpa. M3orornbl

4.4 [lepuon nonypacmnanga aTOMHBIX sSIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPaHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIM PAIUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE U3JIyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M 4EI0BEKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, MHAUBUIYAIbHbBIN JO3UMETpP, KaMmepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» duszuka: 7-# kiacc: 0a30BbIM YPOBEHB: YUeOHHUK; 3-€ U3/IaHKE,
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