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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJOKEHUN U TpeOoBaHMI K pe3yiabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTPaMMBbI, MPE/ICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHOHAYYHON TPAMOTHOCTH OOYYArONIUXCS W OpPTaHM3AIUI0 W3YUYCHUS
GU3MKKM Ha NESITEIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yUHUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTOo mpenmera B peanuzanuu TpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycraHaBIMBaET paclpeiejieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
W3YYCHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS IMPEAMETHOTO COICPKAHHS W
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa ¢ LEIBIO OKa3aHUS METOIUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, TOCKOJbKY (U3NYECKHe 3aKOHBI Jie)KaT B OCHOBE MIPOIIECCOB U
SABJICHUM, W3yyaeMbIX XHUMHEH, Ouosiorued, actpoHomMuend u (U3NYECKOU
reorpadueii, BHOCHT BKJIAQJ B CCTCCTBEHHOHAYyYHYIO KapTUHY MHpa,
npefocTaBisieT Haubojee sCHbIe 00pa3lbl MPUMEHEHUS HAaydyHOTO METoja
MO3HAHUS, TO €CTh CII0C00a MOTyYeHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHUs COCTOUT B (DOPMUPOBAHUHM ECTECTBEHHOHAYYHOW TPAMOTHOCTU H
MHTEpeca K HayKe y 00yJaronuxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMPEAINONaracT OBJAJCHHE
CIIEIYIONTUMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMH €CTeCTBCHHOHAYIHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICI0BAHNUS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JIOKa3aTeNIbCTBA JIJISl TIOJTYICHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenencHsl B KoHmenmuum mnpenomaBaHus ydeOHOro mnpenMera «®Duszmka» B



oOpa3oBaTenpHBIX opraHu3auusix Poccuiickoit @Denepanmu, pearu3yrOMUX

OCHOBHbIE  00111€00pa30oBaTeIbHbIE MPOrPaMMbl, YTBEPXKIEHHONW pelieHueM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K4BH).

Henan nzyvyenus Gpuankm:

npuoOpeTeHne HHTEepeca M CTpeMJICHHs] OO0y4yaroumxcs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE HUX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIe MO3HAHH U (POpMUpPOBAHHE
HCCIIEIOBATENILCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBJICHUSIM;
¢opMHupoBaHKE HAYYHOTO MHPOBO33PEHHUS Kak pe3yjbTara H3ydeHHs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaAMEHTAIBHBIX 3aKOHOB (DU3HKHY;
dbopMupOBaHUE TPEICTABICHUM O PO (U3UKHU ISl Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo(hecCUOHANIBHON J1eATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOATOTOBKA K
JaynbHeNeMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

I[OCTI/I}KGHHG OTHX ueneﬁ IIporpaMmsbl 110 (1)I/I3HKG Ha YPOBHC OCHOBHOI'O

o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JWCKPETHOM CTPOSHWW  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpETEHNE YMEHUN OMUCHIBATh U OOBACHITH (PU3NUYECKUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHbOpMaIel (GU3NIECKOTo COACpKaHuUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE WH(OPMAITUY;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wu3yuenne ¢usuku (0a30BBI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HEJEN0), B §



Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemslii B mporpamMmMe no (pu3HuKe mepeyeHpb JabopaTopHBIX paboT U
OTIBITOB HOCUT PEKOMEH IATENIbHBIN XapaKTep, YIUTENb eTaeT BIOOP MPOBEACHUS
7a00paTOpHBIX PabOT U OMBITOB € YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0y4Jaromuxcs, CHUcKa dKCIEPUMEHTAIBHBIX 3a/laHui, MpearaéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOTO YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

7 KJIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPY:KAK0IIEr0 MUPA.

@uszuka — Hayka o mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHU:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbL. M3Mepenune Qu3nueckux BenuuyuH. Duznyeckue
npubopsl. [lorpentHocts u3mMepeHuil. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrve ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAyuYHBI METOJl TMO3HAaHUA: HAOIOJEHUE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHUE TUIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NIECKUX SBJICHHUI C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SIBJICHHUSI.
2. @uznyeckue npuOOpPbl U NPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopnwie pabomul u onvimaol.
1. OmpezeneHne UEHbI I€IEHUS IIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. H3mepeHue pacCTOSTHUN.
3. H3mepenue 00bEMa KUIKOCTU U TBEPIOTO TEA.
4. OmnpeneneHue pa3sMepoB MaJIbIX TeJ.
5. W3mepenue Ttemmeparypbl IpU IOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO NPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne wactul BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMSI YacTUIl C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzammoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.



Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddyszuu.

3. HaOnionenue  sBieHUN,  OOBACHSIONIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM PSAOB (C  HCIONIb30BaHUEM

dboTorpadwuii).
2. OnbITHI 110 HAOJIIOICHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.
3. OmnbIThl O OOHAPY>KEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTBue Ten Kak MpUYhHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BeleCTBa.
Cuita Kak XapakTEepUCTHKA B3auMOAEHCTBHS Tesl. Cuna ynpyrocTd M 3aKoH
['yka. MI3Mepenune cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHUe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMYECKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmroneHue siBI€HHUS] HHEPLUU.
4. HaOmroneHune n3MeHeHUs CKOPOCTHU MPHU B3aUMOJICHCTBUU TEJ.
5. CpaBHEHHE MaccC 0 B3aUMOJCHCTBUIO TEI.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOM MPSIMOIA.
Jlabopamopuvie pabomul u onvimaul.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJICIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHre CpeHEN CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.
OnwITHI, AEMOHCTPUPYIOIIHNE 3aBUCHUMOCTh pacTsHKeHUs (aedopmariun)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.



5. OnbITbl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTb CUJIbI TPEHUS CKOJBXKEHHS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJE€HUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMHU TEJIAMH, KUJIKOCTAMH M ra3amu. 3akoH Ilackama. [IHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTH OT TiyOuHbl. ['mapocraTtudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIIHONW 000souku 3emiu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

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

Hemoncmpauuu.
3aBUCUMOCTBD JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenayda naBiaeHUs KUAKOCTBIO U Ta30M.
Coobmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUS aTMOCHEPHOTO JABJICHHUS.

o ok~ w DN E

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU

T€JIa U TUIOTHOCTH KHUJKOCTH.

7. PaBEHCTBO BBITAIIKMBAIOIIECH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. YciioBHME IUIABaHUS TEJ: IUIABAHHWE WIIA MOTPYKEHUE TEN B 3aBUCUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMA MOTPYKEHHOM B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILLIECH CUIIBI, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbIThl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIIKMBAIONICH CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKHUJIKOCTH, OT O0BEMA TMOrpY>KEHHOM B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHncTtpyupoBaHnue apeoMmeTpa WA KOHCTPYUPOBAHUE JIOJKK U
OIIpELEIIEHUE €€ IPYy30II0ABEMHOCTH.

Pa3zgea 5. PaGoTra u MOIIHOCTB. JHepPrus.



Mexannyeckast pabota. MOITHOCTb.

ITpocTele MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTb. [IpaBumio
paBHOBecHsl pbluara. [IpumeHeHMe @paBWiIa paBHOBECHsI pbluara K OJIOKY.
«3onoroe mpaBwio» Mexanukd. KIIJ[ npocteix MexaHn3MoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTnueckas M NOTEHIUAIbHAs 3HEPIHUS.
[IpeBpalieHre 0JTHOTO BU/Ia MEXaHUYECKOW HEPTUH B IPYroil. 3aKOH COXPAHEHUS
HHEPIrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnvie pabomul u onvimul.

1. Omnpenenenne pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeJa

110 TOPU30HTAIBHON MOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. HUzmepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4, I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

Pa3zgeua 6. TenuioBbie siBJICHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBIE T0JIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3p TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH OSHEpPrHM:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIUIONEpEAAUH:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TeminooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeryioBoro Oananca. IlmaBineHue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u kouaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHHSI.

BrnaxxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.



[Mpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsuratens.

TernmoBble ABUTATEIN U 3aIIUTA OKPYKAIOIICH CPE/Ibl.

3aKoH COXpPAaHCHH:A U IPCBpAICHUS SHCPTHUH B TCIINIOBBIX ITPOLCCCAX.

Hemoncmpauuu.

1.

2
3.
4,
5

© o N o

10.
11.
12.
13.

HaGnronenrie OpoyHOBCKOTO JABUKEHUS.

Hab6mronenune nuddysun.

HaOnroienue siBeHni cMauMBaHUs U KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro paciupeHus Tel.

N3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa U HArpeBaHUM WU
OXJIAXKJIECHUU.

[IpaBuiia U3MepeHUs TEMITEPATYPBL.

Bunae! Tenmonepenayn.

OxJtaxieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.
CpaBHEHME TEINTOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Hab6nronenue xurenus.

Habrogenune noctossHCTBa TeMITepaTyphl MPH TIABICHUH.
Mogenu TennoBbIX ABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [JIaBJICHHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUS.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH DSHEpPruu Tejla B pe3yJsibTaTe
TEIJIoNepeIayl U padOThl BHEITHUX CHJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOW TENIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca UCIIapEHNs.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelabHON TEIUIOTHI TIaBJIEHUS JIbJIA.



Pasznen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JEKTpUYECKHX 3apsaiaoB. BzaumopeicTehe
3apsbKeHHbIX  Tell. 3akoH KyrnoHa (3aBUCMMOCTh  CWJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apsJI0B U PACCTOSHUS MEXKY TeJIaMu).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MMOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA 3IEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHUAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUSL BJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKECHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
a1 ydactka nenu. llocienmoBarenbHOe W MAapalIENbHOE  COEAUHEHUE
IIPOBOJIHUKOB.

Pabora u MOIIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jxoymns—Jlenna.
DJeKTpUYECKUE LIeTH U MOTPEOUTENH IEKTPUUECKOM sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe nosie. MarHuTHOE noJie 3eMJId M €ro 3Ha4eHHE JUIsl )KU3HHU Ha 3eMiie.
Omeir  Opcrena. MarauTHoe 1oOJe  DJIEKTPUYECKOro Toka. IIpuMeneHue
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM.
DNEeKTPOJBUIaTENb IOCTOSIHHOTO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIJIEKTPOreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa poJia 2IIEKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBHE 3apsDKEHHBIX TElL.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

OnekTpocTaTuyecKasi MHIYKIHS.

3aKOH COXPAHEHUS SJIEKTPUUECKUX 3apsI0B.

[TpOBOJTHUKY U TUBIEKTPUKHU.

MonenupoBaHUe CUIIOBBIX TUHUHN AJIEKTPUUECKOTO MOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.
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JIeCTBHS 3IEKTPUYECKOTO TOKA.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

DNEKTPUUECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3MepeHue Cuiibl TOKa aMIIEPMETPOM.

N3MepeHune 2eKTPUYECKOTO HAIPSIKEHUST BOJIbTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

BzaumojeiicTBr€e MMOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3/ICIICHUS MTOJFOCOB MarHuTa.
MoaennpoBaHue MarHUTHBIX TMOJIEW MMOCTOSIHHBIX MAarHUTOB.
OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JleiicTBHE MarHUTHOTO MOJI Ha TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSHHOTO TOKA.

HccnenoBanue sIBIEHUA 3JIEKTPOMATHUTHON WHAYKIIHH.

OmnbiTer apanest.

3aBUCMMOCTh HAIPaBJIICHUS HWHAYKIAOHHOTO TOKAa OT YCIIOBUH €ro
BO3HMKHOBCHMS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimaul.

1.
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10.
11.

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

HUccnepoBanne [EUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTIADJICKTPUKH.

COopka u mpoBepka pabOThI AJIEKTPUICCKOMN 1T MOCTOSHHOTO TOKA.
N3Mepenue u peryaupoBaHue CUIIbI TOKA.

N3MepeHue U peryaIupoBaHUe HaMPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIbI TOKa, MIYLIETO YEpe3 PE3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUST HA PE3UCTOPE.

OIBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BJIEKTPUYECKOTO
CONPOTHUBJICHUS TMPOBOJHUKA OT €ro JIMHBI, IUIOMIAJA MONEPEYHOTO
CEUCHHMS U MaTepuara.

[IpoBepka mpaBwia CIHOXKECHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia s CHJIbl TOKa MPU TaApaJICIbHOM COCIUHEHUU
pE3UCTOPOB.

OmnpeneneHue padboOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIMHOCTH  3JIEKTPUYECKOTO TOKa, BBIICISIEMONM HaA
PE3UCTOPE.



12. MccnenoBanue 3aBUCHMMOCTH CHJIbI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HaIIpsDKEHMS Ha HEH.

13. Onpenenenne KIIJ[ HarpeBarens.

14. MccnenoBanue MarHuTHOIO B3aUMOJIECUCTBUS IIOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MarHWTHOIO MOJIA  IIOCTOSHHBIX ~MAarHWTOB IIpU  HX
00BETUHEHUU U Pa3ICIICHUN.

16. MccnenoBanue AENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KAaTYIIKH C TOKOM M MarHuTa OT CHJIbI TOKAa W HAIpaBJiCHUsS TOKa B
KaTyILKe.

18. M3ydyeHue AeHCTBUS MAarHUTHOIO I10JI HA IIPOBOAHUK C TOKOM.

19. KoHcTpyHpoBaHue U U3y4eHHe padOoThl JJIEKTPOABUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTATENBHON YCTAHOBKH.

21. OnBITBI IO MCCIECAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICAOBAHUE W3MEHCHHW 3HAYEHHWS W HAIPaBICHHUS WHIYKIHMOHHOTO

TOKA.
9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpsIMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMosiHeNHOE ABMKeHUE. CpellHss 1 MTHOBEHHAas
CKOpPOCTb TeJla TP HEPABHOMEPHOM JBUKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiMHEHOe JBHkeHHe. (CBoOoIHOE
najaenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. llepron u yvacrota oOparieHus.
JInnerHasa u yriioBasi CKOpocTHd. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0oH HproToHa. Bropon 3akoH Herorona. Tperunii 3akoH HerotoHa.
[IpyuHLMT CyNEepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeT Bokpyr Comuna. IlepBasg xkocmuyeckas CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYkU. AOGCOMOTHO TBEPAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPETIIIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbe Tena. 3mMeHeHne ummyiibea. IMITynbCe CHiibl. 3aKOH COXPAaHEHHMS
MMIYyJIbCa. P€akTUBHOE NBUKEHUE.



Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,

TpEeHMUSI.

CBs3b OHCPIruu U pa6OTBI. HOTCHHI/IaJILHaH OHEpPrusg TCjia, IOAHATOIO Hag

IMOBCPXHOCTBIO 3CMIIN. HOTGHHI/IaJIBHaH OHCPIUA C)KaToM IMPY>KWUHEI. Kunernueckas

OHCPIHUA. TeopeMa 0 KHHETUYECKOM OHCPI'UH. 3aKoH COXpaHCHUA MEXaHUYECKOU

SHEPIUU.

Hemoncmpauuu.

1.
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10.
11.
12.
13.
14.
15.
16.

HaOnronenne MexaHU4ecKoro JIBUKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEN
OTCUETA.

CpaBHeHME TyTE€d W TPACKTOPUN ABMKEHUS OJHOTO W TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKCHHUS.
HccnenoBanne mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOmnronenue ABMKEHUS TeJla MO OKPYKHOCTH.

HaOmnronenne MexaHn4eCcKuX sIBICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBH)KCHUHU
OTHOCHUTEJIFHO KaOHMHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHMS Tejla OT MAacChl TeJla U JICUCTBYIOIIEH Ha HETO
CHJIBL.

HaOmronenue paBeHcTBa CHIT PU B3aUMOJICUCTBUU TEIL.

N3MeHeHne Beca Tena mpyu YCKOPEHHOM JIBUKEHHH.

[lepenaya uMIryabca Mpy B3aMMOJCHCTBUU TE.

[IpeobpazoBaHusi IHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITYJIbCA MMPU HEYIIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMITyJIbca MpU a0COTIOTHO YIIPYTrOM B3aUMOICHCTBUH.
HaOmronenre peakTUBHOTO JIBHYKCHHS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPH CBOOOTHOM Ta/ICHUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Jjisi pa3roHa W JajJbHEUIIIEr0o paBHOMEPHOTO
JBYDKCHUS IIApUKA WA TEIICIKKH.

Omnpenenenne cpeaHed CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NMPU PAaBHOYCKOPCHHOM JBIKCHUU 10
HAKJIOHHOM IJIOCKOCTH.

HccnaenoBanre 3aBUCHMOCTH TMYTH OT BPEMEHH IIPH PABHOYCKOPCHHOM
JBMOKCHUHN 03 HavallbHOW CKOPOCTH.



5. IlpoBepka ruUMIOTE3bl: €CIM IPU PABHOYCKOPEHHOM JIBM)KEHUHM 0e€3
Ha4yaJbHOM CKOPOCTU IYTH OTHOCATCS KakK pPsAJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HMccinegoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHUJIbI
HOPMAaJIbHOTO JIABJICHHUS.

Omnpenenenne ko3 GUIEEHTa TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenve paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBIXKEHUU Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpeenienre  pabOTHl  CHIIBI  YNIPYTOCTH TMpU  MOABEME Tpy3a ¢
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXPAHEHUS SHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: Iepuo,
4acToTa, aMIUINTy1a. MaTeMaTndecKuil U NPYKUHHBIM MasTHUKH. [IpeBpamenue
SHEPrUM MPHU KOJIeOATETbHOM JBUKECHHUH.

3aryxaomue — konebaHus.  BpiHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BoOJIHBI. (CBOCTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
MONEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTH €€ PacCIpOCTPAHEHHS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa U BbicOTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenuwe KkoyieO0aHWi T 104 HEUCTBUEM CHJIIBI TSKECTA W CHIIBI
YIPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTU U Ha TIPY)KUHE.
HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpaneHnne npo10bHbIX U NONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
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AKYCTUYECKHUI pE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OmpeneneHne dYacTOThl M Tepuojaa KojJeOaHW MaTeMaTHu4ecKoro
MasiTHUKA.
OmnpeeneHue 4acToOThl U Nepruojia KojaebaHu MpyKMHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH NEpHOIa KOJIEOAHHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccnenmoBaHue 3aBUCHUMOCTHU MepUoa KOJIeOaHW Py KUHHOTO MasITHUKA

OT Macchl rpy3a.



5. TlpoBepka HE3aBUCUMOCTH IEpUOaa KOJEOAHWI Tpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuii
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. V3mepeHue ycKopeHus CBOOOHOTO MaeHUS.

Paznea 10. D1eKTpPOMATrHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMAarHuTHble  BOJHBL.  CBOICTBa
ANEKTpOMarHuTHhIX BOdH. Illkana siexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yuenue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

TenedoHa.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlyueBass  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHOe
pacnpoctpanenue cBera. 3atMeHua ConnHua u JIynsl. Otpaxkenue ceta. [linockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHus cBera. llomHoe BHyTpeHHee
OoTpaxkeHWe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom mydeit B JnumH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrThyeckas cucteMa. bIm3opykocTh u
JAaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceera.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300pakeHni B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomiienue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XO0J Iy4yeln B pacCenBaIOIIEH JIMH3E.
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[Tosryuenue n300pakxeHuii ¢ TOMOIIBIO JIMH3.



9. [punnun neiicTBus Gporoanmnapara, MUKPOCKOTA U TEJIECKOIA.

10. Monenb riasa.

11. Paznoxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yeHue 6e0r0 CBETA MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccrmenoBaHue 3aBUCUMOCTH yIJIA OTPaXCHUS CBETOBOTO Jyda OT yrja

naJICHuUs.

2. W3ydenue xapakTepUCTUK M300paXEHUS MPEIMETa B IIJIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCHUMOCTH YIJia MPEJIOMIIEHUS CBETOBOTO JIy4ya OT yrIJia

MaJICHUS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. Tlomydenue u3o00pakeHUI ¢ MOMOIIBIO COOUpAIOIIEH JTUH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSTHUS U ONTUYECKON CUIIBI COOMparolen
JIUH3BI.

6. ONBITHI 0 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmbITBl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHnTOBbBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npeBpanieHus. [lepuon nonypacnaga aTOMHBIX SIAEP.

SnepHble peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsi3M aTOMHBIX saep. CBsA3bp Macchl W 3Hepruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku 3aeprun CostHIla U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX HW3JIyUYCHUNW HA IKHUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Coextp Bogopoa.

4. Habmonenue TpekoB B kamepe Bumibcona.

5. Pabora cu€Tunka MOHM3UPYIOMIUX U3TyICHHM.

6. Peructpanus uzinydeHus: IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopusie pabomel u onvimel.

1. HaGnroaeHue CIIONIHBIX U JUHEHYATHIX CIIEKTPOB U3JIyYCHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE SHEPrUU YACTUIBI 110 TOPMO3HOMY

nytH (1o ¢poTorpadusim).



3. M3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIHLHO-00001IAIOIIIUI MOTYJIb.

[ToBTOpUTENHEHO-00001AIOMINKA MOAYJIh TIPEIHA3HAYEH JIJIsi CUCTEMaTHU3alluu
u  0000IIeHHS  TPEIMETHOrO  COACp)KaHWA U OMbITa  JICSITEIbHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (U3HUKH, a TAKXKE IS TMOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »J3K3aMEHy MO (usuke g oO0ydaronmxcs,
BBIOPABIIINX ATOT yUEOHBIN MPEIMET.

[Ipn M3ydyeHUM JTaHHOTO MOAYJISA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JeSATEILHOCTH, HA OCHOBE KOTOPBIX 00€CIIeUMBAECTCS JOCTHXKEHUE MPEAMETHBIX U
METaNpEeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
SABJICHUN TPUPOJLI U TEXHUKH, OBJIAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHUE
ABJICHHS, TPUMEHSA IMOJNYYEHHbIC 3HAHUWSA, peElaTh 3aJadyd, B TOM YHCIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpuHIMNIMATBEHO AECSATEIBHOCTHBIM XapaKTep JaHHOTO pas3jielia pealn3yeTcs
32 CY€T TOro, 4YTO OOy4YarIIMecs BBINOIHIIOT 3aJaHus, B KOTOPHIX UM
npeIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh M HAY4YHO OOBICHSTH
(dbu3nyeckue SBJICHUS B OKPYKAIOLIEH MPUPOJIC U MIOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAyUYHbIC METOAbI UCCIEAOBAHUS (PU3UUECKUX SIBJICHUN, B TOM
YHUCIIE I MPOBEPKHU TMIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSICHSITH Hay4HbIC OCHOBBI Ham0OJIe€ BaXKHBIX JOCTHUKEHHUU COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, TPAKTUYECKOTO UCTIOJIb30BAHUS PA3TUYHBIX HICTOUHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILICHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU

N3ydenne (u3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCIMCTHBIX U IIPCIAMCETHBIX O6p3.30BaT€JII>HBIX

pe3ynbTaToB.

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

y oOyyaromierocs OyayT cpOpMUpOBaHBI CIEIYIOUIUE JTUYHOCTHBIE PE3YJIbTAThl B

qacCTH.

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3ruecKol HayKu;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUXKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYUMBIX
U OTUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHHEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHHME BaXHOCTHU MOPAIBHO-3TUYECKUX MPUHIMIIOB B JESITEIbHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHYECKUX KadyeCTB (PM3MUECKOW HAayKH: €€ TapMOHUYHOTO
ITIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTUM, BAXKHEUILIEN COCTaBIISIOLICH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aromoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TPaBWJI OE30MacHOTO TMOBEICHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chopmupoBaHHOCTh HaBbIKa pedIieKCHH, MPU3HAHUE CBOETO TIpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIUTAHUS:



e — AKTHBHOE Yy4yacTHE€ B PCIICHUH MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3allud, TOpojia, Kpas) TEXHOJOTUYECKOW W
COITMAJILHOM HAIpaBIICHHOCTH, TPEOYIOMKMX B TOM YHCIE U (DU3NUYECKHUX
3HaHUM;

e — MHTEpEC K MPAKTUUECKOMY M3yUCHHIO PO eCcChii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JIOTHYECKOT0 BOCIIMTAHUSA:

e — OpHCHTAIMS Ha MpPUMEHEHHE (PU3MUECKUX 3HAHHMM Ui pEIIeHUs 3ajad B
o0JlacTH OKpy’Karolllel cpeapl, IUIAHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHME IJIO0ATLHOIO XapakTepa KOJOTHYECKUX MpoOJieM M MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJIOBHSAAM COLMAJBLHOM W NPHPOIHOM
cpeasbl:

e — IOTPEOHOCTh BO B3aWMOJICCTBUM TIPH BBHITIOJIHCHUU HCCICIOBAaHUN U
IPOCKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
JIPYTHX;

e — TIOBBIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH YEPEe3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JacTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUI;

e — CTPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKAa CBOMX JEWCTBUM C YYETOM BIMSHHS Ha OKPYXAIOUIYIO Cpeny,
BO3MOJKHEIX TJI00aJIbHBIX TTOCJIEICTBUI.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOGHHMS TpOrpaMMmbl IO (U3WKE HAa YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATIbHBIC YICOHBIC EHCTBUSA,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4EOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



Bba3oBble JJornueckue 1eiicTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KIIACCU(PUKALIUU, OCHOBAHMS JIJIS
0000IIIeHUS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B pacCMaTpUBaEMbIX (paKTax,
JAHHBIX U HAOJIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBIIATH TIPUYUHHO-CJICICTBCHHBIC CBS3M TMPU HM3YYCHHH (DU3NICCKUX
SIBJICHUIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOATENILHO BBIOMPATh CHOCOO perieHus: y4eOHOW (u3nuecKon
3a1aun (CpaBHEHHE HECKOJIbKUX BApHUAHTOB PEIEHUs, BHIOOp HamOoliee
MOJXOJISIIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MCITIOJI30BaTh BOMPOCHI KaK MCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IUJIaHy OIIBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTb HH(POpPMALHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHHUS U BBIBOJBI MO pe3yJibTaTam
POBENEHHOTO HAOIIOEHUS, ObITA, UCCIIEIOBAHUS;

NPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PUBHMUECKUX
MPOLIECCOB, A TAK)KE BBIJIBUTaTh MPEANOJIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

IPUMEHATH Pa3JU4YHbIE METO/bI, NHCTPYMEHTHI U 3alpOChl PU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHaIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMANbHYIO (OpMy MpeAcCTaBIICHUS
uHbOpMallMl W WUIIOCTPUPOBATh peUIaeMble 3aJaud  HECIOKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



B X0/ OOCYXAeHMs y4yeOHOro marepuala, pe3ysbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00OCYXAAaeMON TEMBbI U
BBICKA3bIBaTh WJIEH, HAllEJICHHbIE HA pPELICHUE 33Jaud M MOAJAEpKaHUE
OJ1arokenaTeIbHOCTH OOIICHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3yIbTAThl BHIOJHEHHOTO (PU3UYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUIYAJIbHON paOOThl MNpU pPEIIEHUU KOHKPETHOW (Qu3ndecKon
poOJIEMBI;

NPUHUMATH 1€ COBMECTHOW NIEATEIHHOCTH, OPTraHU30BBIBATH JIEHCTBUS
no e€ JOCTIXKEHHMIO: paclpelensTh poiau, OO0CYyKIaTh MPOLECCHl H
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOIBKUX JIFOCH;
BBITNOJIHATH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa 10
CBOEMY HANpaBICHUIO M KOOPAUHUPYS CBOM JCHCTBUS C APYTUMHU
YJIeHaMU KOMaH/Ibl;

OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSAM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM YUACTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyaIMsX, TPEOYIONIUX
JUTSL petieHust GU3NIECKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYATbHOE, TIPHHATHE PEIICHHWS B TPYIIE, MPUHATHC pPEIICHUN
rpyIIon);

CaMOCTOSITENTHHO COCTaBJIATh AJITOPUTM PelIeHUs (GU3HUECKON 3a1auul WIn
IJlaHa MCCIEOBAaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH IIPeIjiaraéMbie BApUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyalluu U IIpeajiaraTh miaH €€ u3BMEeHEeHUS;
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHXKEHHsS])) Pe3yJIbTaToOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;



BHOCUTH KOPPEKTHBBI B ACSITENBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
(U3NYECKOTO UCCIEOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HHMKIIMX TPYIHOCTEM;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh €05 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOTO;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKUX 3a/1a4 WIH
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

IHNPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJIICHUSA,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOoe JBWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, PABHOJCUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBjieHus (Auddysusi, TENI0BOE ABUKEHHE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWKEHHUE, HWHEpLHS,
B3aMMO/JICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalllEHUsI, TepeAada AaBJiCHUS TBEPABIMU TelaMH, XUIKOCTIMU U
razamud, atMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHMYECKON SHEpPruu) MO ONHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHHUS B MPUPOJE:
MPUMEPHI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTAMHM B >KMBOM M HEXUBOU
NpUpOJie, NCUCTBUE CHUJIbI TPEHUSI B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOTO JTaBJICHUS Ha >KMBOW OpraHW3M, IJIaBaHUE PbIO, phIUuaru B
TeJie YeJIOBEKa, IIPU ATOM MEPEBOIUTh MPAKTUUECKYIO 33a/1auy B yueOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUI;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbuznyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTH, BEC



Tena, CWIa TPEHUs, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOINIAS] CHJIa, MEXaHWYeCKasg paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWIbl, KO3(Q(UIMEHT TMOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETHYeCKass U TOTEHIMAJIbHAST JHEPrus), MpPU ONUCAHUM TPABUIBHO
TPAKTOBAaTh  (PU3UYECKUI  CMBICA  HMCHOJB3YeMBIX  BEIMYMH, UX
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJNIb3Ysl TIpaBUJjIa CJIOKEHUs Cu (BAOJb OJHOM MpsiMoif), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMena, IpaBUiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (DOPMYJIUMPOBKY 3aKOHa H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE U3 1-2
JOTHYECKHX ILIAaroB ¢ ONOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

peumate pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopMyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaJINM3a
YCIJIOBHS 3a/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BETUYUHBI B (DOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1a4, OLEHUBATh PEaJTUCTUYHOCTD
MOJIYYeHHOU (PU3NYECKON BETUYHHBL;

pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH MPOBEPSIEMOE
npeanosjoxkeHue  (Tumoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
bu3nIecKux CBOMCTB Tel: dbopmynrpoBaTh pOBEPSIEMbIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3aMMChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSIHUSA, BPEMEHM, MAacChl Tela,
00béMa, CHUJIBI M TEMIEPAaTypbl C MCHOJb30BAHHEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IMOKA3aHUS MPUOOPOB C YyUETOM
3aJIaHHOM aO0COIOTHOM MOTPEITHOCTH U3MEPEHUN;



IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOIN BEIHMUUHBI OT
JIPYroi C HCIOJNB30BAHUEM TMPSAMBIX HM3MEPEHUU (3aBUCHMOCTH MYTH
PaBHOMEpHO JBIDKYIIETOCS Tella OT BPEMEHH JBIDKCHHUS Tela, CHIIBI
TPEHHSI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOIIAJAN CONTPUKOCHOBEHUS TEJl, CUIIbI
YIPYTOCTH OT YIJMHEHUS TPYKUHBI, BRITAKABAIONICH CHIIBI OT 00BhEMa
NOrpyXKEHHON YacTH Tella M OT MIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJIa, OT TIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTABaHMsSI TEJl, YCIOBHI pAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUHM  Y4€OHOTO WCCIEAOBaHUsA, COOMpaTh YCTaHOBKY U
BBITIOJHATh M3MEPEHUS, CIenysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYCHHONW 3aBHUCHUMOCTH (DM3MUECKUX BEJIHYMH B BHJIEC
NPEIJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICTIOBAHMS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Tela, CHJIA TPEHHUS CKOJIbKCHUS,
JaBJIIGHUE  BO3MyXa, BBITAIKUBAIOIIAS  CHJIA, JEHCTByIOUIas  Ha
HOrpyKEHHOE B KHUJIKOCTh TE€JO, KOI()(PUIMEHT MONEe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHNH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIISATH 3HAYCHUE NCKOMOMW BEJINYHHEI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIIMUIBI IEHCTBUA NMPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECBI, TEPMOMETp, IMHAMOMETD, COOOIIAIONIMECS COCYIbI, OapoMeTp,
pBIYar, MoABMKHBIN M HEMIOJBM)KHBIH OJIOK, HAKIIOHHAS TIOCKOCTH;
XapaKTepU30BaTh MNPHUHIUMBI  JEHCTBUA HM3YyYCHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM HAa WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ysl 3HAHU S
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTH  NpHUMEphl  (HAXOOUTh HWHPOPMALMIO O  I[PHUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU JJ1 oOecriedeHus] 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMu |
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOICHUSA
HOPM KOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOLEeH cpefie;



OCYIIECTBISATh OTOOp HCTOYHUKOB uH(popmanuu B VHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIIHXCS
3HAaHUM M IyTEM CPAaBHEHMS PA3JIMYHBIX HCTOYHHUKOB BBIJECIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYMBOM WM MOMKET OBITH
HEJIOCTOBEPHOM;

UCITI0JIB30BaTh MPHU BBIIIOJIHEHUH Y4E€OHBIX 33JaHUl HAyYHO-TIONYJISPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl cetr MHTEpHEeT, BlageTs NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (HPU3HUECKOTO COAEPKAHUSA, B TOM
yucie myOJUYHO JeNaTh KpaTKue COOOIIEHHS] O PE3yJIbTaTax MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO MCIOJIb30BATh
W3YUYEHHBIM TOHATUIHBIA anmapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHUM pacHpeneniaTh
OO513aHHOCTH B TpYIIE€ B COOTBETCTBUHU C IOCTaBJICHHBIMHM 33Ja4aMH,
CIIEINTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBASE MHEHHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM ypOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHS: MAacca U pa3MepPbl MOJIEKYJI, TEIJIIOBOE JIBHKECHHUE
aTOMOB U MOJIEKYJI, arPpEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAINTMYECKUE U
aMopdHbIe Tejla, HACHIIEHHBIH W HEHACBHIIICHHBIA Tap, BJIAKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSI DJHEPrusi, TEIUIOBOM JIBUTATEIb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsil, HIEKTPUUYECKOE MOJI€, POBOIHUKHU
Y IUDJICKTPUKU, TTIOCTOSSHHBIN AJIEKTPUYECKUIN TOK, MATHUTHOE T0JIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TETJIOBOE€ PABHOBECHE, CMAaUYMBAaHUE, KAIMWJUISIPHBIC SIBJICHUS, UCHIAPCHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHS, U3IIYy4YEHUE),
AJIEKTPU3ALMA TEJ, B3AaUMOJCHUCTBHUE 3aPS0B, JEUCTBUSA DJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWUE, B3aUMOJCHUCTBUE MArHUTOB, JCUCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsE UHIYKITUS)
M0 ONHUCAaHWI0 UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;



pacro3HaBaTh TMPOSIBJICHHE HM3YyYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’)XaloIllleM MHUpPE, B TOM u4ucie (U3MYECKHUE SIBJICHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSHKEHUWE W KanWUDIPHBIE SBIEHUS B IPUPOJE,
KpUCTaulbl B Ipupoie, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, WHES, CHETa, JJICKTPUUECKUE
SBJICHUSI B aTMoc(epe, dIEKTPUUECTBO JKUBBIX OPTraHM3MOB, MarHUTHOE
nosie 3eMiH, apeld MoyocoB, poiib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, NOJSIPHOE CUSIHUE, IPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
yueOHYI0, BBLICIATh CYLIECTBEHHbIE CBOMICTBa (IIPU3HAKU) (PU3NYECKUX
SIBJICHUU

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(du3nuecKue BETUUHMHBI (TEMIIEpaTypa, BHYTPEHHSSI SJHEPTUsl, KOJIUYECTBO
TEIJIOTHI, yJeJbHasg TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUloTa
IUIaBJICHUS, yJelbHas TeIUIoTa NapooOpa3oBaHMs, YJElIbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHI 3apsf,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOTr0  TOKAa), NpPH ONHCAHWUM NPABUIBHO  TPAKTOBATh
(U3MYECKUI CMBICI MCHOJIb3YEMbIX BEIUYHMH, OO03HAYEHUS U €IMHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOILECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHSI MOJIEKYJIIPHO-KHHETHYECKOW TEOPUHU
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMHN NOJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa JJ1sl yyacTKa Ienu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHTyalud NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYeCcCKuX
1aroB ¢ Omnopoi Ha 1—2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUI,
(buU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJadyd B 2—3 JEHCTBHS, HCIOJb3Yysd 3aKOHbl U
dbopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHaIn3a
YCIIOBHSI 3a/layd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK



JMAHHBIX [IJI1  PEIIeHHWs 3aJadd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXOJMMbIC i1 €€ pelleHus, MPOBOJIUTH pPacuéThl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHHEe (PU3NUECKON BETUYMHBI C M3BECTHBIMU JaHHBIMU,
pacro3HaBaTh IPOOJeMbl, KOTOpPbIE MOXKHO PEIIUTh MPHU TOMOIIH
(GU3NMYECKUX METOJOB, HCIIOJIB3YSl OIMHMCAHWE WCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE  MPEAMNOJIOKEHUE, OLECHUBATh IMPABUIBHOCTh IOPSIKA
MPOBEICHUS UCCIEA0BAHUS, JIEJIaTh BHIBOJIBL;

MPOBOJUTH OMBITHI 1O HAOMIONCHUIO (PU3MYECKUX SBJICHUA  WITU
(bU3UYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/IyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH Mpoliecca OCTHIBAHUS U
HarpeBaHus TP H3IYYEHHH OT I[BETa H3JIydarolle (TorjoIiaromei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJABI OT TEMIEPATYPHl KUIKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHE
ANEKTPUYECKUX 3apsifioB, B3aUMOJCKUCTBUE ITOCTOSHHBIX MAarHHUTOB,
BU3yaliM3allMsl MAarHUTHBIX TMOJIEM TIOCTOSHHBIX MArHUTOB, JEUCTBHUS
MAarHUTHOI'O TOJISI Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHWTA,
CBOMCTBa DJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMyIUpOBATH
MPOBEpPSEMbIC MPEONI0KEHHS, COOUPATh YCTAHOBKY U3 MPEAJI0KEHHOTO
000py10BaHUSsI, OMUCKHIBATH X0/ OMbITA U (DOPMYJIUPOBATH BHIBOJIBI,
BBIMOJIHATh ~ NPSIMBIE  W3MEPEHUS  TEMIEPATypbl, OTHOCUTEIIBHOMN
BJIAJKHOCTM BO3/lyXa, CHJIBl TOKAa, HANPSKECHUS C WCHOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3UUYECKUX BEIMYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUH ¢ YIETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMYUHBI OT
Jpyrol C UCHOJb30BAaHUEM NPSMBIX  HM3MEpPEHUM  (3aBUCHMOCTH
COIIPOTUBIICHUS MPOBOAHMKA OT €ro JJIMHBI, IUIOIIAIA MONEPEYHOIO
CEUEHHMS U YICIBHOIO COMPOTUBIICHUS BEIIECTBA MTPOBOJHHUKA, CUJIbI TOKA,
UIYyHIEro 4Yepe3 MNPOBOAHUK, OT HaNpsHKEHUST Ha  MNPOBOJHUKE,
MCCIICIOBAHUE TOCIENOBATEIBHOTO W MapajuIeIbHOrO COCAUHECHUH
MPOBOJIHUKOB): TIJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBHITIOJIHATh W3MEPEHHUsI, CIeNysl NPEIJIOKEHHOMY IIaHy, (DUKCUPOBATH
pe3yNbTaThl TOJYYCHHOW 3aBUCHUMOCTA B BHUIE TaOIUI] U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS,

MPOBOJAUTh KOCBEHHBIE HU3MEpEHUs (PU3NUECKUX BeIWYuH (yAesibHas
TEIUIOEMKOCTh ~ BEIIECTBa, COMPOTHBJIEHHWE TMPOBOJHHMKA, paboTra U
MOIITHOCTh DJIGKTPUYECKOT'O TOKAa): TJIAaHUPOBATh H3MEPEHHS, COOUpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CHEAYS NMPEAJI0KEHHOW MHCTPYKUHH, U
BBIYHCIISITh 3HAYCHUE BEJIMUYUHBI;



cOOJI01aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIMIBI JECHCTBUS HM3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MMapoBas TypOMHA, aMIIEpMETD,
BOJIbTMETP, CUETUMK HIIEKTPUUYECKOW HHEPIUH, 3JIEKTPOOCBETHTEIbHBIE
pUOOPBI, HArPEBATENIBHBIE AIEKTPOIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWMCTBax (PM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
(u3nyecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENIbHBIE
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI JJIEKTPUUYECKUX
Hernen ¢ nociaeAoBaTe/IbHbIM U MapajuleIbHbIM COECAMHEHUEM 3JIEMEHTOB,
pasnuyas ycioBHbIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LETIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
XKU3HH 1711 oOecrnedeHns] 0€30MacHOCTH MpU oOpanieHuu ¢ npudbopamu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30pPOBbSI M COONIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJEHUS B OKPY’KAIOILIEH CpEE;

OCYUIECTBJISTh MOUCK HHPOpMAMK (U3HUECKOTO COJEpKaHUS B
WNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM W NYyTEM CpPaBHEHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNATH HMHGPOpPMAIUIO, KOTOpas
SBJISIETCS. IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBIMOJIHEHUN YYE€OHBIX 3aJlaHUNl HAyYHO-TIONMYJISIPHYIO
JUTEPATYPY (PU3MUECKOrO0 COJEpKaHMs, CIPaBOYHBIE MaTepHabl,
pecypcbl cetu HTepHET, BiaeTh NpUEMaMHU KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE W KpaTKUE YCTHBIE COOOIICHMUS,
0000mass wHOOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
ColepKaHusi, B TOM 4ucie MyOJUYHO TPEACTABIATh Pe3yJIbTaThl
IIPOEKTHOW WJIM HCCIENOBATENBCKON NEATEIbHOCTH, MIPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3HMUECKUX
IPOLIECCOB paclpeeNiaTh OOS3aHHOCTH B TpYyMNEe B COOTBETCTBUHU C
MIOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTH 34 BBINOJHEHUEM IUIaHA IEUCTBUI U



KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIA BKJIaa B
JEATENBHOCTD TPYIIbL, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peiiaTh KOHMIUKTHI.

K xoHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 06a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh IMOHATHUSA: CHCTEMa OTCUY€Ta, MaTepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHWYECKOTO ABMXKECHHUS, Aedopmarius
(ynpyrasi, miacTaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIIOTHO TBEPJOE TEJO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOleOaHus u
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTb,
CHEKTPhl UCIYCKAaHUsI W MOTJIOIIEHUA, alib(pa, OeTa- u raMMa-u3IydeHus,
U30TOIIbI, SIIEPHAS] DHEPTETUKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TPSAMOJIMHEWHOE JIBJKEHUE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHHE 10 OKPYKHOCTH, B3aHMMOJICHCTBHE
TeJ, pEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY’KJICHHbBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHMHOE paclpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3oKeHUEe OeJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPalbHBIX IIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUs) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHOU CUCTEMbI, pEAKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKHUE SIBICHUA B MPHUPOJAE, OMOJIOrHMUEcKOe AEWCTBHE BUIMMOTIO,
yIbTPa(pUOIECTOBOTO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
pPaAMOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyYCHUE
OPUPOAHBIX MHHEpPANOB, JEWCTBUE PANAMOAKTHBHBIX M3IyYECHUH Ha
OpraHu3M 4eJIoBeKa), MpPH ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHUM;



OTKCHIBaTh U3yYEHHBIE CBOMCTBA TeN M (PU3NYECKUE SIBICHUS, UCIOIB3YS
(¢u3znyeckue BEIUYMHBI (CpeHSsi W MIHOBEHHAs CKOPOCTb Tejla IpHU
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEepeMElIeHUe, IMyTh, YIJIOBas
CKOpOCTb, CHJIa TpPEHHUS, CWJIA YIOPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOrO TMAJEHUs, BEC Tela, HMMIYJbC TeJla, HMIYJIbC CHIIbI,
MEeXaHW4YecKas paboTa M MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS JHEPTUS CHKATOU
NPYKUHBI, KHUHETHYECKas SHEPrus, INOJHAs MEXaHH4YecKas >SHEeprus,
NEPUOJ U YacTOTa KoieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, IOKA3aTelb MPEJOMIICHUS CPENIbl), P OMHCAHUU
IPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICH HCIOJIb3YEMBIX BEJIUYMH,
0003HAaYEHUsI U €IWHULBl (PU3MYECKUX BEIUYHMH, HAXOIUTh (HOPMYJIBI,
CBS3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYHUHY C JIPYTMMH BEJIUYHHAMM,
CTPOUTH I'paprKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
IPUHIUI CYNEPIO3UIUA CWI, IPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
IpU SIIEPHBIX pEakUusAx, MNPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1aroB C OMoOpod Ha 2-3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacy€THbIe 3adadd  (OMUparoIIuecs Ha cuctemMy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAOLINE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIIME WIM U30BITOUHbIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PELIeHMs], TPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HaueHus (usnueckon
BEJINYMHBL;

pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(bU3MYECKUX METOOB, HCIOJb3ysl ONHMCAHWE HCCIEHOBaHUS, BBIIEIATH
IpPOBEpPSIEMOE  MPEANOJIOKEHUE, OILIEHUBATh MPABWIBHOCTH MOpPsJIKa
IPOBEICHUSI  UCCIENOBAHUS, JI€NIaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHUH U OIIBITOB;



OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(¢u3nyecKux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTb NEPHUOAA KOJeOaHUN NpPYKHMHHOIO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYIBI MaJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PacIIpOCTpaHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKeHHS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOuparomien
JuH3e, HAOMIOJCHUE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0Opy/lOBaHUs, ONHUCBIBATH XOJ  ONbITA U  €ro  pe3yJbTaThl,
(opMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHEe 3HAYeHUE U3MepAeMOl BeIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTEILHOTO TPUOOPaA);

IPOBOANUTh MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUYECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadallbHOM CKOpPOCTH, MEepuoja
KOJIe0aHUN MaTeMaTHYeCKOTrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaKeHHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHS OT yrJia
NaJieHnus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
(bU3NYECKUX BEIMYMH B BUIE TAOIWIl ¥ TrpadHKOB, JEJIaTh BBIBOJBI I10
pe3ylibTaTaM HCCeI0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CperHss
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBUKECHUH,
YCKOpPEHHE CBOOOJHOTO MaleHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHUSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWIa CcOoOuparomieil JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, cOOUpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY U
BBITMIOJIHATh U3MEPEHUS, CIEIys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOJYUYEHHBIE PE3yNIbTaThl C YYETOM
3aJJaHHOW TOTPEITHOCTH U3MEPEHUA;

cOOJII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

pa3iauuaTh OCHOBHBbIE TPU3HAKK M3YYEHHBIX (PU3UUYECKUX MOJIENe:
MaTepuagbHas TOuYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK



CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb aroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Pa;

XapaKTepu30BaTh TMPUHIMIBL  JACHCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
CIHIOMETP, NATYUKH TOJOKEHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMepHckom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA UM HeoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTUYECKHUX MPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS N300PAKEHU B INTIOCKOM 3€pKajie M COOMparoLIel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6e30MacHOCTH MPpU 00pallieHuu ¢ MpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOECHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHMSI B OKPY KaIOLLEH Cpee;

OCYIIECTBISTh TOWUCK HMHPOpMAIMH  (PU3NYECKOTO COACpKAHUSI B
HuTepHeTe, caMOCTOATENHHO (GOPMYIHUPYS MOUCKOBBINA 3aMpoc, HAXOAUTh
MyTH OTPEJENICHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpPMAIIMH Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,

UCIIOJIb30BaTh MPU BBIMOJIHEHUN YYE€OHBIX 3aJlaHUNl HAyYHO-TIONMYJISIPHYIO
JaUTepaTypy  (pHU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcnl cetu MHTepHeT, BageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OAHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpPMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
nyOJMYHO MPEJICTABIIATh PE3YyIbTaThl MPOEKTHOW HIIM MCCIIE0BATENbCKON
NESATENIbHOCTH, TMpU 3TOM TPaMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHSATUWHBIN amnmapar u3y4aemoro pasjena (U3MKH U COINpPOBOXKAAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM o0coOeHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne Kosun4vecTBo 4acos
JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB u (undposbie)
n Bcer KoHTpoJibH IIpakTHYeck
TeM MPOrpaMMbl o0pa3oBaTe/ibHbIE
/ 0 ble padoThI ue padboTsbl
I pecypchl
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKOIIEr0o MUpa
1 bu6mmoreka [IOK
1' ®du3uka - HayKa 0 Ipupoae 2 https://m.eds00.ru/7f416
194
1 bubmuoreka [JOK
2' ®u3nvecKre BETNYNHBI 2 1 https://m.eds00.ru/7f416
194
. bu6mmoreka [JOK
1. EcrecTBeHHOHAyUHBIN METO
2 1 https://m.edsoo.ru/7f416
3 MTO3HAHMS
194
Hroro no pazneny 6
Paspnen 2. [lepBoHayaibHbIE CBEAEHHS O CTPOCHHH BellleCTBA
5 bu6mmorexa [{OK
1' CrpoeHue BelecTna 1 https://m.edsoo.ru/7f416
194
5 N bubmuorexa [JOK
. JIBM>XeHue 1 B3aUMOJICHCTBHE
2 1 https://m.edsoo.ru/7f416
2 YaCTHI] BEIIECTBA
194
2. ArperaTHbl€ COCTOSIHUS 5 bubnuoreka [IOK
3 BeleCcTBa https://m.edsoo.ru/7f416



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

Wroro no pazueny 5

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

3 bubmuoreka [JOK
1' MexaHnndeckoe JBHKEHUE 3 https://m.edsoo.ru/7f416
194
3 bubmuoreka [JOK
2' Wueprwst, Macca, IIOTHOCTh 4 https://m.edso0.ru/7f416
194
3 bubmuoreka [JOK
" | Cuna. Bugsl cun 14 1 https://m.eds00.ru/7f416
3
194
Hroro no paszneny 21

Pa3nen 4. /laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB

4 asnenue. Ilepenaua bu6mmorexa [IOK
1' JIABJICHUS TBEPIBIMU TEJIAMH, 3 https://m.edsoo.ru/7f416
KUJAKOCTAMH U Ta3aMH 194
4 bu6mmoreka [JOK
2' JlaBJieHUE KHUIKOCTH 5 https://m.edsoo.ru/7f416
194
4 bu6mmorexa [JOK
3' ATMochepHOe TaBIcHUE 6 https://m.edsoo.ru/7f416
194
4 JleiicTBUE KUKOCTH U Ta3a Ha bubmiorexa HOK
' . A 7 1 https://m.edsoo0.ru/7f416
4 MOTPYKEHHOE B HUX TEJIO 194



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

Uroro no pazgeny

21

Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus

5 bu6mmoreka [JOK
l. PaboTa u MomHoOCTh 3 1 https://m.edsoo.ru/7f416
194
5 bu6mmoreka [JOK
2' [TpocThie MEXaHU3MBI 5 1 https://m.edso0.ru/7f416
194
5 bubmuoreka [JOK
3' MexaHn4ecKkasi SHEPIUs 4 1 https://m.edsoo.ru/7f416
194
Wroro no pazueny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 12

I10 ITPOT'PAMME



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

8 KVIACC

Ne KoumnuecTBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposbie)
n KoHnTpoabsn IIpakTHyeck
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
/ ble paboThI He padboTsbl
pecypcsl
n
Pa3nen 1. TeruioBble siBjieHUs
. bubmuorexa [JOK
1. CtpoeHue u cBoiicTBa
7 https://m.edsoo.ru/7f4181
1 BellecTBa
ce
1 bubmuorexa [JOK
2' TerutoBbie MPOIECCH 21 1 5 https://m.edsoo.ru/7f4181
ce
Hroro no paszneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
5 DNEeKTpUUYECKUE 3apsiabl. bubnmnorexka HOK
1' 3apsiKeHHbIE Tela U UX 7 1 https://m.edsoo.ru/7f4181
B3aUMOJIECTBHE ce
. bubnuotexa [JOK
2. [TocTostHHBIIM
. 20 1 7 https://m.edso0.ru/7f4181
2 ANEKTPUYECKUN TOK ce
5 but6mmoreka [IOK
3' MarHuTtHbI€ SBIICHUS 6 1 1.5 https://m.edsoo.ru/7f4181
ce
2. DneKTpOMarHuTHasI 4 bubmmoreka [IOK
4 WHIYKITUS https://m.edsoo.ru/7f4181



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

Uroro no pazgeny

37

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

145



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

9 KJIACC
Ne KoanyecTBO 4acoB
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposbie)
n KoHnTpoabsn IIpakTHyeck
U TeM MPOrpaMMbI Beero o0pa3oBaTejibHbIE
/ ble paboThI He padboTsbl
0 pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
bubnnoreka IIOK
MexaHH4eCKOe JBHIKCHUE
10 1 https://m.edsoo.ru/7f41a4
H CIIOCOOKI €r0 OIUCAHUS a6
bubmuorexa [JOK
B3aumoeiicTBre Tei 20 1 3 https://m.edsoo.ru/7f41a4
ab
bubmmoteka [IOK
3aKOHBI COXPaHCHHUS 10 3 https://m.edsoo.ru/7f41a4
a6
Hroro o pasneny 40
Pa3nen 2. Mexannuyeckue Koj1e0aHUs U BOJHDI
bu6nuoreka [IOK
MexaHnndeckue KojieOaHus 7 3 https://m.edsoo.ru/7f41a4
ab
bu6nuoreka [IOK
MexanndecKrue BOJIHEI.
8 1 3 https://m.edsoo.ru/7f41a4
3ByK
ab
Wroro no pazueny 15

Pa3zgea 3. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI



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

DIEeKTPOMArHuTHOE IOJe U

bu6nmoreka [IOK

6 https://m.edsoo.ru/7f41a4
AJICKTPOMArHUTHBIE BOJTHBI 26
Hroro mo pazneny 6
Pa3gen 4. CBeToBbI€ IBJICHUSA
3aKOHBI PacCIPOCTPAHEHUS bubmaorexa LIOK
pactipoctp 6 https://m.edsoo.ru/7f41a4
CcBeTa
a6
JIMH3EI 1 OITHYECKUE bubmiorexa LIOK
6 https://m.edsoo.ru/7f41a4
npuOOpHI
a6
Pasznoxenue 6emoro csera bubmorexa LOK
3 https://m.edsoo.ru/7f41a4
B CIIEKTP
a6
Uroro no pazneny 15
Pa3znen 5. KBanToBbBI€ SIBJICHUA
Ucnyckanue n bubmuoreka [JOK
MHOTJIOIIEHUE CBETa 4 https://m.edsoo.ru/7f41a4
aTOMOM ab
but6mmorekxa [IOK
CrpoeHune aTOMHOTO siipa 6 https://m.edsoo.ru/7f41a4
a6
but6mmoreka [IOK
SnepHble peakuuu 7 https://m.edsoo.ru/7f41a4
a6
Wroro no pazueny 17



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

Pa3nen 6. [loBTOopuTeIbHO-00001IAI0IINIT MOYJIb

[ToBTOpenue u 06o0IIEHNE

bu6nmoreka [IOK

(13' COZIepKaHUs Kypca 9 2 https://m.edsoo.ru/7f41a4
¢usuku 3a 7-9 Kiacc a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO 102 27

YACOB I10 ITPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHuTtpousb
HbIE
padoThI

IIpakTuyec
KHe padoThl

Jara
U3YyYEeHUS

DJIeKTpPOHHbIE NN (POBLIE
o0pa3oBaTtejibHbIE

pecypchl

®usuka — Hayka O pUpoE.
SBneHus npupobl

dusznyeckue SABICHUS

duznyeckue BEJINYMHBI U UX
u3MepeHue

Ypoxk-uccienoBanue
"U3mepenue Temneparypsl npu
MTOMOLIH JKUJIKOCTHOT'O
TEPMOMETpPA U AaTYUKA
TEeMIEpaTyphl"

MeToapl HAy4YHOTO TTO3HAHMSL.
Onucanue GpU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJeIei

bu6nuoreka [IOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoBanue
"[IpoBepka runoTessl:
JaJIbHOCTH I10JIETA [IapUKa,
MYIIEHHOTO TOPU30HTAIIBHO,
TeM OOJIbIIE, YEM OOJIBIIIE
BbICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crtpoenue BemecTBa. OMbITHI,

bu6nuoreka [IOK

7 OKa3bIBAIOIINE JUCKPETHOE
a HUC JHCKp https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIeCTBA
8 JIBrO>KeHUE YaCTHUII BEIICCTBA Bubmaorexa ITOK
Hsett https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbIThI
9 10 HAOJIFOIEHUIO TEIUIOBOIO
pacIIUpEHHUS Ta30B)»
10 ArperaTHbIe COCTOSHUS
BellecTBa
Oco0eHHOCTH arperaTHbIX
cocTostHUH Boabl. O000IIEHE
11 o pasuaeny «llepBoHayaabHBIE Bubmorexa ITOK
pasacy p https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUU
BEIECTBAY
Mexanndeckoe OBUKEHHUE.
12 PaBHOMEpHOE N bubnmorexa LIOK
p https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBIKEHUE
bu6nuoreka [IOK
13 CkopocTh. EQUHUIIBEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpemeHn bu6mmoreka [JOK
JIBUKCHUS https://m.edsoo.ru/ff0a0ae4
15 WNuepuusa. Macca — mepa bu6nuoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IImotHOCTE BemectBa. Pacuer
bu6nuoreka [IOK
16 Macchl ¥ 00beMa Teja 1o €ro

INIOTHOCTHU

https://m.edsoo.ru/ff0a0fee



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

17

Jlaboparopnas pabota
«Ornpenenenue MIOTHOCTH
TBEPIOTO TEIA»

18

Permrenue 3agad mo reme
"[TnoTHOCTE BemecTna"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0al23c

19

Cuna Kak XapakTepucTHKa
B3auMoercTeusa tea. Cuina
ynpyroctu. 3akoH ['yka

20

JlaGopaTopHas pabora
«3y4eHue 3aBHCUMOCTH
pactspkeHus (aedopMariim)
MPY>KUHBI OT IPUIIOKCHHOM
CHITBD

21

SBnenue tarorenusa. Cua
TKECTHU

22

CBs13b MEX]y CHIION TSKECTH U
Maccoii Tena. Bec Tena.
Pemenue 3aga4 no teme "Cuia
TsDKeCTH"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0al778

23

Cuna TsKeCTH Ha ApYruxX
mia"erax. dusznueckue
XapaKTePUCTUKH TIaHET

but6mmoreka [IOK
https://m.edsoo.ru/ff0a1502

24

I/I3MepCHI/IC CHIIL. I[I/IHaMOMCTp

but6mmoreka [IOK
https://m.edsoo.ru/ff0al8cc

25

Bec Ttena. HeBecomocTh

bu6nuoreka [IOK
https://m.edsoo.ru/ff0al778



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

26

CnosxeHue 1ByX cui,
HaIpaBJIEHHBIX 10 OJTHOM
npsmoii. PaBHoiecTByo1ast
CHII

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ala70

27

Permrenue 3agad mo reme
"PaBHoneiicTByromas cui"

28

Cuia TpeHus U €€ BUBIL.
Tpenue B IpUpoe U TEXHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopaTopHas paboTta
«3yueHne 3aBUCUMOCTH CHUJTBI
TPEHUS CKOJILKCHHSI OT CHIIBI
JABJICHUS U XapakTepa
COIPHUKACAOITIXCS
IIOBEPXHOCTEW»

bubmuorexa [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amau Ha
omnpeAeseHue
PaBHOJCHCTBYIONIEH CHJIIBI

31

Pemenue 3agau no remam: «Bec
Tenay, «['paduaeckoe
n3o0pakeHue crny, «CHIIb»,
«PaBHOZIEMCTBYIOIIAS CUIT»

bu6nuoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponpHas pabota mo
TeMaM: «MexaHH4eCcKoe
IBIDKEHHEe», «Macca,
IJIOTHOCTBY, «Bec Tenay,
«['padpuueckoe nzodpaxeHue
cr, «CHuabl»



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

JNasnenue. CriocoObl

33 €HbIIECHUS U YVBEINYECHUS bubmorexa LOK
™ y https://m.edsoo.ru/ff0a20a6
JIABJICHUS
JlaBnenue raza. 3aBUCUMOCTh
34 JIaBJIEHUS ra3a oT 00bEMa bubmorexa LOK
i https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
Ilepenaua naBieHusT TBEPILIMHA
35 Tenzhfu xclil KOCTSAMH U EfsaMH bubmorexa [JOK
» HHI ' https://m.eds00.ru/ff0a25b0
3akoH Ilackansa
JlaBiieHME B KUJKOCTH U Ta3e,
36 BBI3BAHHOE JIEIICTBUEM CUJIBI bubmorexa [JOK
A https://m.edso0.ru/ff0a2718
TDKECTH
Pemrenue 3agad mo reMme
37 «/laBieHue B )KUAKOCTU U raze bubnuorexa LTOK
A ) https://m.edsoo.ru/ff0a2826
3axoH [Tackaxsy»
bu6mmoteka [IOK
38 Coobmaromecs cocyn! https://m.edsoo.ru/ff0a2970
39 I'mopasnuueckuii mpecc bubmorexa HOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
’KHUIKOCTHBIM HAcoC
ATmochepa 3eMiIH U IPUIHHBI bu6mmoreka [JOK
41 .
€€ CyLIECTBOBaHUSA https://m.edsoo.ru/ff0a2b5a
4 Bec Bo3ayxa. ATmochepHoe bubnmoreka [JOK

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

N3mepenue atmocdepHoro

bu6nmoreka [IOK

43
napienusi. OnsiT Toppuyenu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTB aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI HA, bubnnorexa LHOK
a A https://m.edsoo.ru/ff0a2fc4
YpOBHEM MOpsI
Bapomerp-anepoun.
45 ATPMOC(b: Hoep aBJICHUE Ha bubmmorexa [TOK
p A https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
46 Permrenue 3agau mo reme "
ATtmocdepHoe naBieHue"”
JlelicTBue ®UJIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJIO bubmmorexa [IOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTopHas paboTta
«OmpeneneHue
48 BBIT:.)J'IKI/IBaIO ey CHUJIBI bubmmorexa [IOK
. Iil ’ https://m.edsoo.ru/ff0a33fc
JeMCTBYIOIIEH Ha TeNo,
MOTPYKEHHOE B KHUIKOCTb)
JlaGopatopHnas paboTa 1o Teme
«HccmenoBanue 3aBUCUMOCTH
49 Beca Tejla B BOAE OT 00bEMa bubmmorexa TIOK
. a https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOW B KUAKOCTh
YacTH TeJay
bubnmnorexa IIOK
50 IInmaBanue Ten 1

https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

51

JIaboparopHast pabota
"KoncrpyupoBanue apeomeTpa
WM KOHCTPYUPOBAHUE JIOAKU U
oIpeJieNieHue e€
rpy30n0abEMHOCTH"

52

Pemenne 3amad mo Temam:
«IlinaBanue cynos.
BosayxomnaBanuey,
«/laBieHue TBEPABIX TET,
JKUIKOCTEHN U Ia30By

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

KonTponbnas pabora o teme
«/laBneHue TBEpAbIX Te,
KHUJKOCTEH U Ta30B»

54

Mexanuueckasi pabota

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MomtHocTth. EquHuner
MOIIIHOCTHA

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
MoIbEME 110 JIecTHHUIE"

57

[Ipoctele MexaHu3MBI. Phryar.
PaBHOBecue cun Ha peiyare

58

Pbruaru B TexHuke, ObITY U
npupoe. JlaboparopHas
pabora «lccnenoBanue
YCIIOBUI paBHOBECHS pbIYaray

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

59

Pemenue 3agay no reme
«Y CJ0BUSI PABHOBECHS pblyara

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koadduuuent noneznoro
JIEUCTBUS MEXaHU3Ma.
JIaboparopHast pabota
«M3mepenue KII/ naknonHom
IJIOCKOCTH

0.5

61

Pemenne 3amad mo Teme
"Pabora, momuocTh, KITI"

bubnnoreka IIOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuyeckas SHEpTUsl.
Kunernueckasa n
MOTEHIMAIbHAS YHEPTUSI

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

63

3akoH COXPAaHCHUA
MEXaHU4YEeCKOH SHEPTIUn

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT MO TEME
"DKcneprMeHTalIbHOE
ONPEACIICHUE U3MEHECHUS
KHUHETHUYECKON 1
MOTEHIMATIBHON SHEPTUU IPU
CKaTBIBAaHHUH TeJIa 110
HaAKJIOHHOM INIOCKOCTH"

65

KonTponpHas pabota mo Teme
«PaboTa ¥ MOIITHOCTE.
OHeprus»

66

PesepBHblit ypok. Pabora ¢
TEKCTAMH I10 TEME
"MexaHnueckoe aBmkeHue"

but6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

67

PesepsHsiii ypok. Pabora c
TekcTaMH 110 Teme "JlaBienue
TBEPJBIX TEJ, )KUJIKOCTEH U
razoB"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHbIit ypok. Pabora ¢
TekcTamu 1o teme "Padora.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
KonrpoJas Hara
n/ | Tema ypoka Ipakruyec o0pa3oBaTe/ibHbIE
Bcero | HbIe U3YYeHUs
n KHe padoThI pecypchl
padoTbI
OcHOBHBIE TIOJIOKEHUS
1 MOJICKYJISIPHO-KUHETHUECKOM 1 bubnmnoreka [HOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MIOITBEPIKICHUS
5 Macca u pa3Mep aToMOB U 1
MOJIEKYI
Mopaenu TBEPAOro, JKUAKOTO U
3 ra3000pa3HOro COCTOSHUMN 1 brbmmorexa LTOK
p https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBbsicHEeHHEe CBOWCTB TBEPOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHMI BEIIECTBA HA OCHOBE 1
ITOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannmmaeckue u amopdabie 1 bubnmnoreka [JOK
Tea https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
but6mmoreka [IOK
7 TennoBoe pacIIMpeHHe U CxKaTUe 1

https://m.edsoo.ru/ff0a5a26



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

Temneparypa. CBs3b

8 TEMITEpaTypPhl CO CKOPOCTHIO
TEIIOBOI'O JBMIKEHHUS YaCTHI]

9 Buytpennss sneprus. CriocoOsl bubnunoreka [JOK
WU3MEHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60

bubnnoreka IIOK

10 Buasl Tennonepenaun

A pes https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"[IpakTHyeCcKOE UCIIOIB30BAHUE
. bubnuorexa [JOK
11 TEIUIOBLIX CBOMCTB BEIECTB U
https://m.edsoo.ru/ff0a65c0
MaTepHaJioB B IEJIAX
sHeprocoepexeHus"

12 KomnuectBo Temnortel. Y aeiabpHas bubmmoreka [IOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OalaHca.

13 Temnmoo0MeH U TEMI0BOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBecCHE
JlaGoparopHas paboTa

14 "UccnenoBaHue IBIEHUS but6mmoreka [IOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOOHOM U ropsue BoabI"

Pacuer kKonnyecTBa TEIIOTHI,

15 HEO0OXOMMOTO JIJIsI HarpeBaHUs

TCJIa U BBIACIIAICMOI'O UM IIPpU
OXJTAXKXKIACHUHN



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

JlaGopaTtopHnas pabota

16 "Onpenenenue yneiabHOU bubmmorera LIOK
ped A " https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIlleCTBa
OHeprus TOIIMBaA. Y IeibHas bubnmoreka [JOK

17
TEIJIOTa CropaHus https://m.edsoo.ru/ff0a7b5a
[InmaBnenue n oTBEpAECBaHUE

18 KPUCTAJUTMYECKUX Tel. Y IeNbHas bubmmorexa [IOK

P A https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
JlaGopaTopHnas pabota
19 "OnpeneneHue yaeiabHOM bubmorexa LHOK
pedl s https://m.edsoo.ru/ff0a72fe
TEIUIOTHI TIJIaBJICHUS JIbaa"

20 [TapoobpazoBanue u bubnmnorexka [HOK
KoHJeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y genbHas temiora
napooOpa3oBaHus U

21 KOHJEHCAIlUU. 3aBUCUMOCTD bubmorexa HOK

’ https://m.edsoo.ru/ff0a786¢c
TEMIEPATypPbl KHTIEHUS OT
aTMoc(hepHOTro JaBICHUS
Brnaxxnocts Bo3ayxa.

99 JlaGopaTtopHnast pabota bubnuotexa [JOK
"OnpeneneHne OTHOCUTEIbHON https://m.edsoo.ru/ff0a7628
BJIQXKHOCTH Bo3ayxa"

23 Pemenue 3a1au Ha onpeeneHue

BJIAXKHOCTH BO3ayXa



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

24

[TpunHLIMIIBI paOOTHI TEIIOBBIX
nsurateneit. [lapoBas TypOuHa.
JIBurarenb BHyTPEHHETO
CropaHus

25

KIIJI TenmoBoro gBurarers.
TemnoBble ABUTATEIN U 3alllATA
OKPYXKaromIei cpebl

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXpPAaHCHHUA U
IMpCBpalICHUA O HCPIUuU B
TCILIOBBIX IIpOoLHECCax

27

[ToaroroBka K KOHTPOJIBHOMN
pabore no teme "TermnoBbie
aByieHus. MI3MeHeHue arperaTHbIX
cocTOsiHUI BemecTBa"

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

28

KonTponbhas pabota mo Teme
"TerutoBble sBNeHUA. M3MeHeHMe
arperaTHbIX COCTOSIHUI
BerecTa"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

SJ'ICKTpI/IBaI_[I/ISI TCII. I[Ba poaa
SJICKTPUYCCKUX 3apsa10B

30

Ypok-uccnenoBanue
"OnexkTpu3zanus Tea UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"

31

B3auMopeiicTBre 3apsyKEHHBIX
ten. 3akon Kymona

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

DIIEKTPUUYECKOE TTOJIE.
Hanpsi>keHHOCTB 3IeKTPUYECKOTo

bu6nuoreka [IOK

32
nosst. [lpuHumn cynepno3uuuun https://m.edsoo.ru/ff0a8a0a
IIEKTPUUYECKUX MOJIeH
Hocurenu snexTpuueckux
33 3aps10B. DIIEMEHTAPHBIN 3apsil.
Crtpoenue aToma
[TpOBOAHMKY U TUIIEKTPUKHU.
34 3;(OH COXpaHEHUS ’ bubmorexa LHOK
p https://m.edsoo.ru/ff0a8ef6
AIEKTPUYECKOTO 3apsia
35 Pemenue 3agau Ha npUMEHEHUE bubnmnoreka [HOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIOBHUS €r0
36 c eCI;BOBaHI/Iﬂ I/ICquHI/IKI/I bubmorexa HOK
ym i https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JlelicTBUS 2JIEKTPUUYECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
Vpoxk-uccnenoanue "Jlenicteue
38 AIEKTPUUECKOTO MOJIs Ha
MIPOBOJIHUKH U TUDJIEKTPUKH"
39 DNIEKTPUUYECKHI TOK B MEeTalIax, bubnmoreka [JOK
JKHMIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1enb U e€

COCTaBHBIC HaCTH



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

Cuna Toka. JlaboparopHas

" bubmuorexa [JOK

41| padora Msmeperenn 05 https://m.edSO(])-.Iru/fandeG
pEryJIMpOBaHUE CUIIBI TOKA
DNEKTPUUECKOE HAMPSKEHUE.

42 BoasT™merp. JTaboparopHas 05 bubnmoreka [JOK
pabora "M3mepenue u https://m.edsoo.ru/ff0a9e14
pEryIupOBaHKUE HANPSIKEHUS"

ConpoTuBieHHE IPOBOJHHKA.
43 Y enbHOe CONPOTUBIICHHE bubmmorexa HOK
https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGopaTopHnas pabota
"3aBUCUMOCTD 3EKTPUUECKOTO

44 CONPOTHUBIICHUS POBOJHHUKA OT 1 bubnmnoreka [JOK
€ro JJIWHBI, TIJIOIaIu https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CCUCHUS U
Marepuana"
3aBUCHUMOCTh CHIIBI TOKa OT

45 HanpshkeHus. 3akoH Oma s bubnnorexa LIOK

https://m.edsoo.ru/ff0aad4a
ydacTKa Ienu
JlaGopatopHas paboTa
"UccnegoBanue 3aBUCUMOCTH
46 CHUJIBI TOKA, UIYILETO Yepe3 1 bubnmoreka [JOK

PE3UCTOP, OT CONMPOTUBIIEHUS
pe3ucTopa ¥ HapsHKEHUS Ha
pesucrope"

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IlocienoBarenpHOE U

47 napajuieIbHOE COSTUHEHUS
MIPOBOJTHUKOB
JlaGopaTtopHnast pabora
"ITpoBepka npaBuiia CI0KEHUS
48 HanpsDKEHUN IpU bubsmorexa [IOK
p p https://m.edsoo.ru/ff0aaa58
MOCJIEIOBATEILHOM COCIMHCHUH
JIBYX p€3UCTOpOB"
JlaGopaTtopHnast pabota
49 "ITpoBepka nmpaBuiia AJsi CHIIbI bubnnorexka HOK
TOKa NP NapajuieIbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHUU PE3UCTOPOB"
Pemenue 3aga4 Ha npUMEHEHUE
50 3akoHa OMa Jy1sl pa3IuyHOIO bubmorexa HOK
P https://m.edsoo.ru/ff0aaf8a
COETMHEHUS IPOBOIHUKOB
Pabota u mourHOCTH
51 AJIEKTPUYECKOTO TOKA. 3aKOH bubmorexa HOK
P ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTtopHnast pabota
52 "Omnpenenenue padboOThl U bubnnorexa LOK
p p . https://m.edsoo.ru/ff0ab3e0
MOIIHOCTH JJICKTPUYECKOTO TOKA
DNEeKTpUYeCKHe e u
53 HOTPEOUTEITH FINEKTPHUUECKON bu6muoreka [JOK

sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

[ToaroroBka Kk KOHTPOJIBHOMN
pabote no Teme "IIeKTpUUecKue

bu6nuoreka [IOK

54 3apsaabl. 3apsHKEHHBIE TEIa U UX
P vp B https://m.edsoo.ru/ff0abd2c
B3aumoaercTsus. I1oCTOAHHBIN
3JIEKTPUYECKUM TOK"
Kontponsnast pabora o Teme
"DIeKTpUUECKHE 3apsiIbl.
55 3apsoKeHHBIE TENA U UX bubmmorexa [IOK
P . . https://m.edsoo.ru/ff0abea8
B3aumoaercTus. [10CTOAHHBIN
SJIEKTPUYECKUM TOK"
56 ITocTosIHHBIE MATHUTEI, UX
B3aUMOECHCTBHUE
57 Ypoxk-uccnenosanue "M3yuenue 1 bubnmnoreka [JOK
MOJIEH MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnautHoe none. MarautTHoe
bu6nuoreka [IOK
58 ojie 3eMJIN U €ro 3HaYeHue I
https://m.edsoo.ru/ff0acOba
JKU3HU Ha 3eMiie
OmneiT Dpcrena. MaruutHoe nose
59 JJIEKTPUUECKOr0 TOKa MarauTHoe bubnmorexa [IOK
P https://m.edsoo.ru/ff0acld2
MoJIe KaTyIIKA C TOKOM
[TpuMeHeHre DIIEKTPOMAarHUTOB B
texuuke. Jlaboparopnas pabora
" . bubnuotexa [JOK
60 U3yuenue nerictus 0.5

MarHUTHOTO TOJI Ha MMPOBOJIHUK
¢ TOKOM"

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

61

DJEeKTPOIBUTATENb TOCTOSTHHOTO
Toka. Mcnonb3oBanue
3JIeKTpoJBUTaTesneil B
TEXHUYECKHUX YCTPOHUCTBAX U Ha
TpaHcnopte. JlaboparopHas
pabota "KoHCTpyrpoBaHue u
u3ydeHune padoThl
aJeKTpoBuraress'

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbiThl Papajes. 3aKoH
AJIEKTPOMATrHUTHON UHIYKITUH.
[IpaBuiio Jlenna

63

Onekrporenepatop. CriocoObl
MOJTyYEHUS DIEKTPUIECKONH
SHEpPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPrUuu

64

IToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "DIeKTpudecKue
1 MarduTHBIE IBiIeHUSA"

65

KonTpomnpHas pabota mo Teme
"DNeKTpuYECKUue U MarHUTHBIE
SIBIICHUS"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHslit ypok. Pabora ¢
TekcTaMmu 110 TeMe "TennoBrlie
siBiIeHus"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

PesepHbIii ypok. Pabota ¢

bu6nmoreka [IOK

67 TEKCTaMU 110 TE:Me 'I:IOCTO}IHHBII/I 1 https://m.edsoo.ru/ffoacdcs
AIIEKTPUIECKUI TOK
PesepHbIii ypok. Pabota ¢
68 TeKCcTaMu 110 TeMme "MaruuTHble 1
sBieHus"”
OBILIEE KOJIMYECTBO YACOB I10 68 145

I[TPOT'PAMME



https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuecTBo 4acoB

Ne aTa DJIeKTPOHHBIE HH(PPOBLIE
Tema ypoka Bee Kontpoas | Ipakruuec | [ p ¢p
n/n HbIE KHe u3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
ro
padoThI padoThI

1 Mexanudeckoe JBMKSHUE. 1
MarepuanbHas TOUKa
CucreMa oTcUeTa.

2 OTHOCHUTENHLHOCTD 1 bubmaorexa [JOK

https://m.edsoo.ru/ff0ad474

MEXaHUYECKOT0 JBMYKEHHUS

3 PaBHOMepHOE npsAMONMHENHOE 1 bu6nuorexa [IOK
JIBHKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE

4 PSIMOJIMHEHOE IBIKEHUE. 1
Cpenssisi © MTHOBEHHAS
CKOPOCTh
[IpssmonunenHoe

5 aBHOYCKOPEHHOE JIBMKECHHE 1 bubmmorexa LOK
p yerop ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CKOpOCTh MPAMOJIMHEITHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1

I'paduk ckopoctu



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

JlaGopaTtopHnas pabota
"OnpenesneHnue yCKOPEHUs Tejia

7 IPU PABHOYCKOPEHHOM bubmiorexa LIOK
pHp yerop . https://m.edsoo.ru/ff0adb18
JBYDKEHUU 110 HAKJIOHHOM
IJIOCKOCTH"
3 CBobosHOe najieHue Ted.
Onbitel ["anuines
PaBHOMEpHOE ABMXKEHUE IO
9 okpyxHocTu. Ilepuon u yacrora bubnuorexa [JOK
obparenus. JInaeHas u https://m.edsoo.ru/ff0ael76
yTJI0Basi CKOPOCTH
10 LlenTpocTpemMurensHOE
YCKOpEeHHue
11 [Iepsrlii 3akon HproToHA. bu6nuorexa [IOK
Bexkrop cuitbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3axkoH HeroTOHA. bubnuorexa [JOK
PaBHonelicTByIOIIAs CHIIA https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH HeroToHa. bubmuorexa [IOK
Cynepnio3nnust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha IpUMEHEHNE bubmuorexa [IOK

3aKO0HOB HproToHa

https://m.edsoo.ru/ff0aeb6c



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

bubmuoreka [JOK

1 . r
° Cuna ynpyrocru. 3axon T'yxa https://m.edsoo.ru/ff0aeca2
16 Pentenue 3amau mo teme «Cuiia
YIPYTOCTH
JlaboparopHas paboTa
17 «OnpeneneHune KeCTKOCTH bubmmorexa [TOK
pel https://m.edsoo.ru/ffOaee28
PYKUHBDY
bubmuorexa [JOK
18 Cuna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGoparopHas paborta
20 "On 1:: eJIEHI/Ie Il)coa(b(blxl WEHTa Bubmmorexa LIOK
pe \ B https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIbKCHUS
Pemenue 3agad mo reme
21 "3axonsl HeroToHa. Cuia bubmmorexa [TOK
' | https://m.edsoo.ru/ff0afb8e
yrnpyroctu. Cuiia TpeHus
Cwnna TsoKeCTH U 3aKOH
99 BCEMHUPHOTO TATOTECHHUS. bubnnoreka [JOK

Yckopenue cBOOOIHOTO
najicHus

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

Ypoxk-koudepenuus "/[Bmxenue
TEJl BOKPYT TPaBUTAIIMOHHOTO

23
nentpa (CoslHeUHas cucTeMa).
lNanaktukn"
Pemenne 3amgau no reme "Cuna
24 TSDKECTH Y 3aKOH BCEMHUPHOTO bubmoreia HOK
. P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [TepBast kocMu4uecKkasi CKOPOCTb. bubnunoreka [JOK
HesecomocTs n neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanbHONR
TOYKH. AGCOTIOTHO TBEPAOE
26 teno. PaBHoBecue TBEPIOTO bubmorexa HOK
' - wp https://m.edsoo.ru/ff0afe36
TeJa C 3aKPerIEHHON OChIO
BpaleHus
27 MowmenT cuinsl. LleHTp TsKecTn
Pemenue 3agad mo reme
28 "MowmenT cuibl. Len bubmorexa HOK
. P CHIP https://m.edsoo.ru/ff0b02b4
TSOKECTH
[ToaroroBka K KOHTPOJIBHON
29 pabore o Teme "MexaHnueckoe bubmuorexa [JOK

nBHKeHne. B3anmoneiicteue

"

TCJI

https://m.edsoo.ru/ff0b0408



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

KonTponbhas pabota no teme

30 "MexaHu4yeckoe BUKEHUE bubmmorexa [JOK
N 8 | ’ https://m.edsoo.ru/ff0b06ec
B3aunmoneiicteue Ten
HNmnynsc Tena. UMItynbsc CUIbL.

31 3aK0oH COXpaHEHUsl UMITYJIbCa. bubnmoreka [JOK
VYupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMO/IeIiCTBHE
Pemenue 3agad mo reme "3akoH bubmuoreka [JOK

32
COXpaHEHHUs uMIyJnca' https://m.edsoo.ru/ff0b096c
VYpok-koHpepeHuus

33 "PeakTuBHOE ABUKEHUE B
IIPUPOJIE U TEXHUKE"

34 Mexanuueckas pabota u bu6nuorexa [IOK
MOIIHOCTb https://m.edsoo.ru/ff0b0a84
PabGoTa critbl TSOKECTH, CHITBI bu6mmoreka [IOK

35
YIPYTOCTH U CHIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota
«Omnpenenenue paboThl CUITBI

36 TPEHUS TIPU PAaBHOMEPHOM

JABMXKXCHUU TEJIa IO
FOpHBOHTaHBHOﬁ TOBCPXHOCTU»



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

CBsi3b 3HEPTUH U PaOOTHI.

37
[ToTeHmanpHas YHEPTUS
Kunernueckas sneprusi.
38 Teopema 0 KHHETUYECKON bubmorexa HOK
P https://m.eds00.ru/ffob0c32
SHEPrUU
39 3aK0H COXpaHEHUsS PHEPTUHU B
MEXaHHKE
JlaGopaTopHnas pabota
40 «M3y4eHne 3akOHa COXpaHCHUS bubmorexa HOK
i P https://m.edsoo.ru/ffOb12fe
SHEPTHNY
a1 KomnebaTenpbHOE IBHIKCHHUE U €TI0 bu6mmoreka [IOK
XapaKTEePUCTUKH https://m.edsoo.ru/ff0b1858
3aryxaroiye KojaeoaHusl.
42 BI)II}-I,X K ::—IHBIG KoJieOaHms bubmorexa HOK
YA ’ https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuil U NpyKUHHBIA
MasTHHUKU
Ypok-uccnenoBanue
44 «3aBUCUMOCTb IIEPHOJA bubmuorexa [IOK
KOJIeOaHUH OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl TPy3a»
45 [IpeBpaiienue sHepruu npu

MEXaHMYECKHUX KOJIEOaHMSIX



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

JlaGopaTtopHnast pabora
«OrmpenesieHue 4acToThl U
nepuoJia KojeOaHuit
NPYKUHHOTO MasITHUKA

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

47

JlaGopaTtopHnas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoJia KojiebaHuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
Macchl rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

MexaHn4yecKHe BOJIHEI.

CBoiicTBa MEXAaHUYECKUX BOJIH.

HpOI[OJ'ILHLIe U IIOIICPCYHBIC
BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepeHuus
"MexaHH4eCcKHe BOJIHEI B
TBEpAOM Teine. CelicMuYecKue
BOJIHBI"

50

3Byk. Pactipoctpanenue u
OTpakKeHHE 3BYKa

51

Ypok-uccnenoBanue
"Habmtoienue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4YacCTOTHI"

52

I'pomkocCTb 3ByKa M BbICOTA
TOHA. AKYCTHUECKUI PE30HAHC



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

53

Ypok-koHpepeHuus
"VapTpa3Byk u HHPPA3BYK B
MPUPOJC U TEXHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOMN
paborte 1o Teme "3aKOHbI
coxpaHeHus. MexaHn4eckue
KoJie0aHus U BOJHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KoHTpoinbHas pabora 1o Teme
"3aKOHbBI COXPaHEHUS.
Mexanuueckue KojaeOaHus u
BOJIHBI"

56

SJIGKTpOMaFHI/ITHOC ITOJIC.
3HeKTpOMaFHI/ITHBIe BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2abe

S7

CBolicTBa 3JIEKTPOMArHUTHBIX
BOJTH

58

Ypoxk-koupepennus "lkara
BHGKTPOMaFHI/ITHI)IX BOJIH.
Hcmons3oBanne
BHGKTPOMaFHI/ITHI)IX BOJIH HJIA
COTOBOM CBSI3U"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

Ypok-uccnenosanue "M3yuenue
CBOMCTB AJICKTPOMAarHUTHBIX

bubmuoreka [JOK

59
BOJIH C IOMOII[EI0 MOOMIJILHOTO https://m.edsoo.ru/ff0b2c6c
tenedona"

Pemenue 3agau Ha onpeneneHue

60 YaCTOTHI U JJIMHBI
3JICKTPOMArHUTHOW BOJTHBI
DJIeKTpOMarduTHAs IpUpoIa

61 cBeTa pCKO OCTh CBCTI; ’ bubmorexa HOK

+ ~ROpoeT ' https://m.edsoo.ru/ffob31d0
BomHoBEIE cBOIiCTBa CBETa
WcTounukm cBera.

62 [IpsimonuHeiiHoe bu6nuorexa [IOK
pacnpocTpaHEeHHUE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connia u JIyHsl
3aKOH OTpaKeHHsI CBETA.
3epkana. Pemenue 3a1ay Ha bu6nuorexa [IOK

63
IIPUMEHEHNE 3aKOHA OTPAXKEHHUS https://m.edsoo.ru/ff0b38c4
cBeTa

64 [Ipenomnenue cera. 3akoH bu6mmorexa [ITOK

MMPCJIOMJICHUA CBCTA

https://m.edsoo.ru/ffOb3aea



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

65

[TonHOE BHYTpEHHEE OTpakeHUE
cBeta. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHETO OTPaKEHUS B
ONTHUYECKUX CBETOBOJIAX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3c5c

66

JlaGopaTtopHnast pabota
"UccnenoBaHue 3aBUCUMOCTH
yTJia IPEJIOMJICHUSI CBETOBOTO
Jy4da OT yrJia MajJieHus Ha
rpanuie "Bo3ayx-crekio""

67

VYpok-koHpepeHuus
"Ucnons30BaHyE ITOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBsI3B"

68

JInasel. OnTrdeckas cuna
JIMH3BI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3f2c

69

[TocTpoenune nzobpaxeHuii B
JMH3aX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaGopaTopHnas pabota
"Onpenenenre GOKyCHOTO

bubmuoreka [JOK

70
PacCTOSAHUS U ONITUYECKOUN CUIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
Vpok-xoHpepeH s
71 "é)HTI/IqecSH: JIMH30BbIE bubmmorexa [JOK
| https://m.edsoo.ru/ffOcOa7e
IPUOOPHI
79 I'ma3 kak ontuyeckasi cucTeMa. bu6mmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-kondepenus "JlepexTo
3penus. Kak coxpanuts 3peHue"
Paznoxxenue Genoro ceeta B
74 criektp. OnbiTel HproTOHA. bubnuotexa [JOK
CroxeHue ceKkTpaibHbIX https://m.edsoo.ru/ffOc0f4c
uBetoB. Jlucnepcus ceera
JlabopaTtopHnast pabota "ONbITHI
0 Pa3JIOKEHUIO OEJI0TO CBETA B
75 CIIEKTpP M BOCIPHUATHIO LIBETA bubmorera [JOK
P P . https://m.edsoo.ru/ffOcOe2a
MPEIMETOB MPU MX HAOIIOIEHUN
yepe3 1IBETOBbIE (PUIBTPHI"
VYpok-npaktukym "BosHOBBIE
76 CBOICTBa CBETa: AMCIEpPCHS,

uHTepdepeHys u auppaxuus”



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

OmnsiThl Pesepdopna u

bubmuoreka [JOK

77
IJIAHETapHAsk MOJENb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynatel bopa. Moaens
aroma bopa
Hcenyckanue v nornomexHue
79 cBera aToMoM. KBaHTBI bubmmorexa [JOK
y ' ' https:/m.edsoo.ru/ff0c144c
JIunelyaThie CIIEKTPHI
VYpok-npaktukyMm "Habmrogenue bubnunoreka [JOK
80
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI bubmmorexa HOK
a s https://m.edsoo0.ru/ff0c1672
82 Crpoenue aToOMHOTrO siapa. bubnunoreka [JOK
Hyxionnas moznens https://m.edsoo.ru/ffOc18ac
83 PanunoaktuBHBIE TpeBpaIeHUsI. bu6mmoreka [JOK
H3oTonbl https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau o teme: bu6mmorexa [{OK
"PannoakTHBHBIE ITPEBpAILEHUS " https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacmana
Ypok-koH(pepeH s
P eperu BuGsmorexa [IOK
86 PannoakTuBHBIE U3TyYEHUS B

IPUPOJIE, MENULINHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

S nepuble peakuuu. 3aKOHBI
COXpaHEHHUS 3apsAJOBOTrO U
MacCOBOT'O YHCET

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBSI3HM aTOMHBIX sep.
CBs13b Macchl U SJHEPTUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cld7a

89

Pemenne 3amag mo Teme
" nepuble peakuun”

90

Peakuuu cuHTe3a U AeIeHUS
sep. ICTOUHUKHY SHEpruu
CoJHIa ¥ 3B€37

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepenus "Anepuas
JHepreruka. Jlencreus
PaANOAKTUBHBIX U3Ty4YE€HUN Ha
JKUBBIE OPraHU3MBbI"

92

IToaroroBka K KOHTPOJIBHOU
pabote 1o Teme
"DNEeKTPOMarHuTHOE TMOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanToBrie saBiaeHus"

bu6mmorexa [ITOK
https://m.edsoo.ru/ff0c223e



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

KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.

93
DJIEKTPOMAarHUTHBIC BOJTHBI.
KBanToBsIc siBneHus"
[ToBTOpEHME, 000OIICHHE.
94 JlaboparopHbie pabOTHI 11O bubmmorexa [JOK
p" PHEIE P . " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumopeiicTeue Ten
[ToBTOpEHME, 000OIICHUE.
Pemenue pacdeTHBIX U bubnunoreka [JOK
95
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2572
"TemnoBbie Mporecch”
[ToBTOpenue, o6o0IIEHHE.
Pemenue pacueTHbIX u bu6nuorexa [IOK
96
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2a2?2
"KIIJI TeroBbIX qBUTATENCH"
[ToBTOpeHme, 0600IICHHE.
97 Pemenue pacueTHbIX U bubmuorexa [IOK

Ka4€CTBCHHBIX 3a1a4 110 TEME
"KIII anexTpoycTaHOBOK"

https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpEeHME, 000OIICHHE.

bubmuoreka [JOK

%8 JlaGopatopubie padoTsi 1o . . https://m.edso0.ru/ff0c2c52
Kypcy "CBeToBbIe siBIIeHUSA"

[ToBTOpenue, o6oOIICHNE.

99 Pabora ¢ Tekctamu 1o Teme 1 bubmuoreka [JOK
"3aKOHBI COXpaHEHUS B https://m.edsoo.ru/ff0c2d6a
MeXaHuke"

[ToBTOpenue, o6o0IICHNE.
bubmuoreka [JOK
100 Pabora ¢ TekcTamu 1mo Teme 1
https://m.edsoo0.ru/ff0c2e82
"Konebanus 1 BOIHBI"
[ToBTOpEHME, 000OIICHHE.

101 PaboTa ¢ TekcTamu 1o Teme 1 bubmorexa HOK

| " https://m.edsoo.ru/ff0c3044
CBeTOBbIC SIBICHUS
[ToBTOpenue, o6o0IIEHHE.

102 PaboTa ¢ TekcTamu 1o Teme 1

"KBaHTOBas U siiepHas pu3uka'
BIIIEE KOJIMYECTBO YACOB I1
ObL] (0) CTBO HACOB IIO 102 97

I[TPOT'PAMME



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




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

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET






