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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 MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYAIONIUXCSI W OPTaHU3AMNI0 HW3YYCHUS
bU3MKKM HAa AESITEIBHOCTHON OCHOBE. B mporpamMme mo ¢u3WKe YIUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTOo mpenmera B peanuzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeiesieHue yaeOHOro MmaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
W3Y4YCHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS IMPEIMETHOTO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

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

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX
MPEAMETOB, TMOCKOJIbKY (PU3WYECKHe 3aKOHBI JIe)KAT B OCHOBE IMIPOIIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuerd u GU3NIECKOU
reorpadueii, BHOCHT BKJIAQJ B CCTCCTBEHHOHAYyYHYIO KapTUHY MHpa,
npefocTaBisieT Haubojee sCHbIe 00pa3lbl MPUMEHEHUS HAaydyHOTO METoja
MO3HAHUS, TO €CTh CII0C00a MOTyYeHHUS JOCTOBEPHBIX 3HAHUI O MHUPE.

Onna W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpPE OOIIEro
o0Opa3oBaHUs COCTOUT B (DOPMUPOBAHUHM ECTECTBEHHOHAYYHOW TPAMOTHOCTU H
MHTEpeca K HayKe y 00yJaronuxcs.

Nzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaraeT OBJAJCHHE
CIICIYIONTUMH KOMIIETEHTHOCTSIMH, XapaKTCPHU3YIOIIMMH €CTECTBCHHOHAYIHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJIYYCHHS BBHIBOJIOB.

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



oOpa3oBaTenbHbIX opraHusauuax Poccuiickoit denepaunn, peanns3yommx

OCHOBHbBIE  00I11€00pa3oBaTeIbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM

Komnerun Munucrepctsa npocsenienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K4BH).
Heau nzyyenuss Gusnuku:

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

pa3BUTHE NPEACTABICHUN O HAYyYHOM METOJIe NMO3HAHUA U (hOPMUPOBAHHE
HCCIIEIOBATENILCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBJICHUSIM;
¢opMHupoBaHKE HAYYHOTO MHPOBO33PEHHUS Kak pe3yjbTara H3ydeHHs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaAMEHTAIBHBIX 3aKOHOB (DU3HKHY;
dbopMupOBaHHE TPEICTABICHUA O PO (U3HKU NS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

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

JlocTikeHne 3TUX Liefied mporpaMMbl M0 (U3UKE Ha YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpETEHNE YMEHUN OMUCHIBATh U OOBSCHSITH (PU3NUYECKUE SBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

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

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

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOTO COACpKaHUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATILHON 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 HeNEN0), B §



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

[Ipennaraemslii B mporpamMmMe no (pu3HuKe mepeyeHpb JabopaTopHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHMUS
7a00paTOpPHBIX PabOT U OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0y4Jaromuxcs, CHUcKa dKCIEPUMEHTAIBHBIX 3a/laHui, MpearaéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOTO YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA

7 KJIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KA0IEro MUpa.

®uszuka — Hayka O mnpupone. fABneHus npupoapl. PUIHYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. 3Mepenne Qu3nuyeckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpentHocts u3mMepeHuil. MexxayHapoaHasi cucTeMa €IMHHUII.

Kak ¢usuka u JApyrve ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAyuYHBI METOJl TMO3HAaHUA: HAOIOJEHUE, TOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NIECKUX SABJICHHUI C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SIBJICHHUSI.
2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUN aHAJIIOTOBBIM 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.

JIBrxkeHne wuactuil BemiecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacTHI[ 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 METOAOM PsAOB (C  HCIOJb30BAaHUEM

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 IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BeleCTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoAeHCTBHS Tesl. Cuina 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.
Jlabopamopuwie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJICIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

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



5. OnbITbI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBXKEHHUS 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
MaIIMHbI. 3aBUCUMOCTh JAaBJICHHS >KHJIKOCTH OT TIyOuHBL. [ mapoctatuyeckuit
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 Ha  TEJNO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIBL, 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 €€ IPYy30HOABEMHOCTH.

Pa3zgea 5. PaGoTra u MOIIHOCTB. JHepPrus.



Mexanudeckas pabotra. MOIIHOCTb.

[IpocTtbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecusi pblyara. [IpumeHeHue mpaBuia paBHOBECHUS pbluara K OJIOKY.
«3onoroe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

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

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenne pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeJa

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

4, HByLIeHHG 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

Pa3zneua 6. TeruioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE T0JIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucramnnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBs3p TemMneparypel €O CKOPOCTBIO TEIJIOBOIO JIBH)KECHHSI
yactull. Buyrpennsss sHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEH OJHEpPruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TeIJIoNepeaauH:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue 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.



[Tpunuuner pabotel TemnoBeix aBuratenedt KIIJ| TemioBoro neuratens.

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.

HaOnronenue OpoyHOBCKOTO ABUKEHHUSI.

Hab6mronenune nuddysun.

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

W3meHenue naBieHUs Ta3a IpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKJIECHUU.

[IpaBuiia U3MepeHUs TEMITEPATYPBL.

Bunae! Tennmonepenayn.

OxJtaxieHue Ipyu COBEPUIEHUHU pabOTHI.

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

Habrogenune noctossHCTBa TeMITepaTyphl MPH TIABICHUH.
Mogenu TennoBbIX ABUTATEIIEH.

Jlabopamopuvie pabomel u onvimol.

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 pe3yJibTaTe
TEIJIoNepeIayl U padOThl BHEITHUX CHJI.

HccnenoBanue sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiyer BOJIBL.

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

Onpenenenue yaeabHOW TENIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca UCIIapEHNs.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelabHON TEIUIOTHI TIaBJIEHUS JIbJIA.



Pa3znen 7. diekTpuyeckue 1 MATHUTHBIE SIBJICHHS.

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. Hanpsyxk€HHOCTH 3nekTpuueckoro mnosd. IlpunHimn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MMOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snekTpuyecKkux 3apsaoB. DJIEMEHTApHBIA AIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHUAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
M cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUSL BJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKECHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
qas ydactka uenu. [lociemoBarenbHOE W MApAIUIENBHOE  COCAMHEHUE
MIPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKTpUYecKre ey U MOTPEOUTENH IIEKTPUIECKor sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe nosie. MarHuTHOE noJie 3eMJIM U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMIie.
Omeir  Opcrena. MarauTHoe 1oOJe  DJIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTpOJBUIaTellb MOCTOSTHHOTO TOKa. VICIOJIb30BaHHWE 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPONCTBAX 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 poaa 3JIEeKTPUYECKUX 3apsiIOB U B3aUMOJACHCTBUE 3aPSAKEHHBIX TEl.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DneKTpocTaTHieCcKast HHAYKIHUS.

3aKOH COXPAHEHUS SJIEKTPUUECKUX 3apsI0B.

[IpoBOAHUKH U TUDJICKTPUKH.

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.

DNEKTPUYECKUI TOK B )KUJKOCTH.

["a30BbIii pa3psia.

W3mepeHne CHilbl TOKa aMIEPMETPOM.

N3mepeHne 3IeKTpUUECKOTO HAMPSKEHUS! BOJBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

B3aumopercTBre NOCTOSTHHBIX MATHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3/ICIICHUS MTOJFOCOB MarHuTa.
MopenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OnbIT Ipcrena.

MarnuTtHoe 1ojie Toka. DJIEKTPOMArHHmT.

JlelicTBME MarHUTHOTO TMOJISI HA POBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSHHOTO TOKA.

HccnenoBanue sSIBICHUS JIEKTPOMArHUTHON MHIYKIIUHU.

OmnbiTer apanest.

3aBUCUMOCTh HAMNpaBJICHUS WHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHUS.

DIEKTpOreHepaTop NOCTOSHHOTO 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, MAYLIETO YE€pPe3 PE3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUST HA PE3UCTOPE.

OIBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh 3JIEKTPUYECKOTO
CONPOTHUBJICHUSI TMPOBOJHUKA OT €ro JIWHBI, IUIOMIAJA MONEPEYHOTO
CEUCHHMS U MaTepuara.

[IpoBepka mpaBwia CIHOXKECHUS HAIPSHKEHUH 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 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HaIIpsDKEHMS Ha HEH.

13. Onpenenenne KIIJ[ HarpeBarens.

14. MccnenoBanue MarHuTHOIO B3aUMOJIECUCTBUS IIOCTOSIHHBIX MAarHUTOB.

15. I3yyeHue MAarHWTHOTO TOJIA IOCTOSHHBIX MAarHATOB IIPH KX
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 NpsIMOIMHENHOE
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 HeroToHa. Bropon 3axkoH Herorona. Tperunii 3akoH HproToHa.
[IpyuHLMT CyNEepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, 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.



Mexannueckas paboTra W MOIIHOCTh. PaboTa cui TsKeCTH, YIPYroCTH,

TpEeHMUSI.

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

IMOBCPXHOCTBIO 3CMIJIN. HOTGHHI/IaHLHa}I OHCPIUA C)KaTou IIPY>XHUHBLI. 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
JBIOKCHUS 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. [IpoBepka THUIOTE3bl: €CIM TNPU PABHOYCKOPEHHOM JBHKEHUHU Oe€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.

Jlabopamopuwie pabomul u onvimaol.

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

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

4. VccnenmoBaHue 3aBUCHUMOCTHU MepUoa KOJIeOaHW Py KUHHOTO MasITHUKA

OT Macchl rpy3a.



5. TIpoBepka HE3aBUCUMOCTH TepuoAa KojebaHWi rpy3a, MOJBEIICHHOTO 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
OoTpaxkeHHe cBeTa. Vcnonb30BaHME MOJHOTO BHYTPEHHETO OTPaKE€HUSI 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.

[IpssmMonuHEHOE 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 oToamnmnapaTa, MUKPOCKOTA U TEIECKOTIA.

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 snep. CBsA3p Macchl W AHEpPruM. Peaknuu cuHTe3a U
nenenusd siaep. Ucrounuku 3aeprun CostHIla U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX HW3JIyUYCHUW HA IKUBBIE
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. HM3mepenue paanoakTUBHOTO (hoHA.

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 BHUJBI
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 OOy4Yaromuecs BBIIONHIIOT 3aJaHUsl, B KOTOPBIX 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, HAIPUMEP, TPAKTUUECKOTO UCMIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILICHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
DHEPIUH.



IIVIAHUPYEMBIE PE3YJIbTATBI 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) naTpUOTHYECKOr0 BOCIIMTAHMSA:

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

- IEHHOCTHOE OTHOIIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- FOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYKIEHUH OOILECTBEHHO 3HAUMMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKu;

- OCO3HAaHHWE BAXKHOCTU MOPAIBHO-3THYECKUX IPUHLHUIIOB B JEATEIBbHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
[TIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHW, BAXKHEHIIEH COCTABIIIOLIEN
KYJbTYpBI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BAaTEIbCKOM
NEeSATENBHOCTH;

S) ¢opmupoBaHusi  KYJBTYPbl 3I0POBbSI M  3MOLMOHAJIBLHOIO
0/1aromoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30omacHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpaBHJI 0€30MacHOr0 IOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIHUX YCIIOBUSX;

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

6) TPy10BOr0 BOCIIUTAHUS:



- AKTUBHOE Y4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH U
COLIMAJIbHOM HAIpaBlICHHOCTHU, TPEOYIOMUX B TOM YHCIEe U (UIMUECKUX
3HaHWM;

- IHTEPEC K MPAKTUYECKOMY H3YUYCHHIO TTPO(eCcCHii, CBI3aHHBIX ¢ (PU3UKOI;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

- OpHCHTaIMs Ha TPUMCHCHHE (PU3MUYECKUX 3HAHWHN MJIs pEIIeHHs 3a7ad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OILIEHKU UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEH CPEJIbI;

- OCO3HaHHWE TJI00aJBbHOr0 XapakTepa JKOJOTUYECKHX MpoOJieM U MyTed HuX
pelieHus;

8) amanTanum K U3MEHSIOIIMMCH YCJIOBHUSIM COLMAJIBLHOM U NPHUPOIHOM
cpeasbl:

- TMOTPEOHOCTh BO B3aWMOJICUCTBUU MPU BBINOJHEHUU HCCICAOBAaHUM U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
IPYTUX;

- TOBBIIEHHE YPOBHSA CBOEM KOMIIETEHTHOCTH 4YEPE3 MPAKTHUYECKYIO
NEATEIIbHOCTD;

- IOTPEOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (OpPMYIUPOBAThH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

- OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

- IUTAHUPOBAaHUE CBOETO PAa3BUTHS B TPHUOOPETECHUH HOBBIX (U3MUYECKUX
3HAHUM;

- CTpeMJICHUE aHATTM3UPOBATh U BBISIBIIATH B3aUMOCBSI3H TIPUPOJIBI, 00IIIeCTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

- OLEHKa CBOMX JECHCTBHM C YYETOM BIUSHHMS HA OKDPYXAWOIIYIO Cpeny,
BO3MOKHBIX I100aJIbHBIX TTOCJIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO

oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANIPeIMETHbIe

pe3yJbTaThl, BKIIOYAIOIIME O3HABATEIbHbIE YHUBEPCATIbHbIE YUeOHbIE JEHCTBUA,

KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHbIE  Y4YeOHbIE  JCUCTBUS,  PEryJISITUBHbBIC

YHUBEpCalbHbIC YUeOHbIE IEUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS



Bba3oBnle Jiornueckue AeiicTBUA:

BBISBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(sBNIEHUN);

YCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KIACCU(pUKALMU, OCHOBAHUS AJIS
0000IIIeHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBIISAITh IIPUYMHHO-CJIEICTBEHHBIE CBSA3M INPU H3YYEHHH (DU3UUECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BBIBOJBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX
U WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIMUMH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO pemieHus y4eOHOW (U3HYEecKOu
3a/layu (CpaBHEHHE HECKOJIbKUX BApUAaHTOB pELIEHUs, BHIOOp Hambosee
MOAXOJSIIEr0 C Y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe 1eiiCTBUS.

MCIIOJIb30BaTh BOIIPOCHI KAK MCCIEN0BATENbCKUI HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH [0 CAMOCTOSITEJIbHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SBJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIIBUTATh MPEATOIOKEHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

NPUMEHSATH Pa3IUYHbIE METObl, MHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPEJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (OPM MpEICTaBICHMUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy MpeACTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaydl  HECIOXKHBIMU
CXeMaMmHu, lrarpaMmmMamMu, HHOU rpa@uKoi 1 uX KOMOMHALUAMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI U



BBICKA3bIBAaTh HJIEW, HAIIEJICHHBIE HA pEIICHHE 3aJaydl U TOJJep>KaHue
OJ1arokenaTeIbHOCTH OOIIIEHNUS;

COMOCTAaBIISATh CBOM CYXICHUS C CYXACHHSIMHU JPYIMX YYaCTHUKOB
nuasnora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MO3UIINM;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3YIbTaThl BBIMOIHEHHOTO (PU3UUYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIEeIOBAHUS, IPOCKTA);

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIUBUYAIbHOM paboThl MpPU PEIICHUHW KOHKPETHOM (hU3MUECKOM
poOJIeMBI;

NPUHUMATh 1IeJId COBMECTHOM JEeSATEIBbHOCTH, OPTraHU30BbIBATh JIEUCTBUS
no e€ MOCTIKEHHUIO: paclpefensiaTh poiH, OOCYXIaTh TMPOIECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOIBKUX JIFOCH;
BBITIOJHATH CBOIO YacTh PabOTHI, OCTUTAs] KAYECTBEHHOTO PE3yJIbTaTa Imo
CBOEMY HANpaBICHUIO W KOOPAUHHUPYS CBOM JCHCTBUS C APYTUMHU
YJIeHaMH KOMAaH/IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHEHO C(OPMYITUPOBAHHBIM YUYACTHUKAMHU B3aHUMOICHCTBHUSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOMUX
JUTSL petieHust (GU3NIECKUX 3HAHUM;

OPUEHTUPOBATHCS B  PAJMUHBIX MOAXOAAX MPHUHATHUS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENTHO COCTaBJISATh AIITOPUTM PelieHUsT (PU3UUECKOl 3aJaun W
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MPeAiaraéMble BApUaHThI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyallMy U Npejiararh MiaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHXKEHHs]) Pe3yJIbTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYEeCKOro UCCIEJOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX



OOCTOSITENNECTB, HM3MEHUBIIUXCS CUTYyallMi, YCTAHOBJICHHBIX OIIMOOK,
BO3HHMKIIMX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U YCIOBUSM,;

CTaBUTb ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;
pU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3UUECKUX 3a/1a4 UIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJacce rpeaMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh  MOHATUS:  (U3MYECKHME U XUMHYECKUE  SBJICHUSA,
HaOJII0JICHUE, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAUHUIBI (PU3HUUYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, PAaBHOJCHUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh sBieHus (auddy3us, TEMI0BOE JABUKECHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUs,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHON OCBHIO
BpalllCHUsI, Tepeaadya [OaBJi€HUS TBEPABIMU TENaMU, XKUIKOCTAMU U
razamud, atMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHMYECKO SHEpPruu) MO ONHCAHUIO UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHNUE;
pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalolleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MpPUMEPHI JIBUKEHUS C PA3IMUYHBIMU CKOPOCTSAMHM B JKMBOW U HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuaru B
TeJIe YeJIOBEKa, MPU 3TOM MEPEBOIUTH MPAKTUUYCCKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 0O0BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tela, CuUJla TpeHus, AaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUICYO CHJIBI,



MOMEHT CHJIbI, KO3()(HUIMEHT TOJE3HOTO [EHCTBUS MEXaHHU3MOB,
KMHETHYeCKass M TOTEHIMAJIbHASI JHEPrus), MpPU ONUCAHUMU TPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HUCHOJIB3yeMbIX  BEJIMYMH, HX
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUS CUII (BAOJIb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, IpaBuiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TO€ TPABWIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruv, NpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAXKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHHS, TPOLECCH] U CBOICTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MPAaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3U, CTPOUTH OOBsCHEHUE n3 1-2
JOTHYECKHX ILIAaroB ¢ ONOpOHM Ha 1—2 M3yuEHHBIX CBOWCTBA (PU3NYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacuy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIN3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE AJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIMCAHUM UCCIIEI0BAHUS BBIACIATH IPOBEPSIEMOE
IpeanosjgoxkeHne  (TUmoresy),  pasinyaTb U MHTEPIPETUPOBATH
NOJIYYeHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSAEMbIC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYA0BaHHUS,
3aMMChIBATh XOJ ONBITA U (DOPMYIUPOBATH BHIBOIBI;

BBIIIOJIHATh MPSAMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacCChl Tela,
o0béMa, CHUJIBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOTOBBIX U
nU(POBBIX MPUOOPOB, 3AMUCHIBATH IOKAa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOI BEIHUUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU ITIyTH



pPaBHOMEpPHO JABIKYIIETOCS Tela OT BPEMEHM [BIKEHHUS Teja, CHIIbI
TPEHMSI CKOJIBKEHHUS OT BEca Tea, KauecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCHMOCTH CHUJIbI TPEHUS OT IIOLIAAN CONIPUKOCHOBEHUS TEJl, CUIIbI
YIPYTrOCTH OT YAJUHEHUS NPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
NOrpyXKEHHON YacTH Tella M OT MIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTH
OT IUIOTHOCTH TeJIa, OT TIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTaBaHMsSI TEJ, YCJIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOTO HCCIENAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBINOJHATh WM3MEPEHUs, CIENysl NMPEeNJOKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DPU3MUYECKUX BEJIMYMH B BHUJE
IpPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI 0 pe3ysibTaTaM
UCCIICIOBAHMS,

IPOBOANTH KOCBEHHBIC H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHJIA TPEHHUS CKOJBKECHHUSA,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByIOmas  Ha
HOrpyKEHHOE B KHUJIKOCTh TE€JO, KOI()(PUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKLUUU: TpU
BBIMIOJITHEHUH H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUEHNE NICKOMOW BEJIMYMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONIMECS COCYIbI, OapoMeTp,
phlyar, NOJBUKHBINA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepu30BaTh MPUHIUMBl JEUCTBUS M3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpU3MYECKHUX SBJICHUN M HEOOXOAMMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW M TYTEM CpPAaBHEHUS PpA3IUYHBIX HCTOYHUKOB BBIJCIATH



uH(POPMALINIO, KOTOpPAasi SIBISIETCS MPOTHBOPEYMBOW WM MOXKET OBITh
HEIOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOro COAEp X aHHsl, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcsl cety MIHTEpHET, Bi1afieTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaAIUU (HU3HUECKOTO COJEPKaHUSA, B TOM
yuciae MyOJuYHO JeNaTh KpaTKUe COOOUIEHHsI O Pe3yJbTaTax IMPOEKTOB
WIM Y4YeOHBIX MCCIEIOBaHUM, HpPU H3TOM TIPaMOTHO HCIOJIb30BATH
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBINOJHEHUU YYEOHBIX HPOEKTOB M HCCIEAOBAHUMN pacrpenesisTh
00s3aHHOCTH B TpyNIE€ B COOTBETCTBHUM C TMOCTABICHHBIMU 3aJadyaMH,
CIEAUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJaX B  JESATENIBHOCTb  TPYIIbI,  BbICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy oOyuenus B 8 kiacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNIMUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUIN 3apsil, FICKTPUUECKOE MOJIe, MPOBOAHUKHI
Y IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUI TOK, MArHUTHOE T0JIE;
pa3auyaTh ABJICHUS (TEMJIOBOE PaCcUIMpPEHHME M C)KaTue, TeIiolnepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlusl, IUIaBJICHUE, KpHUCTauIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIHS, U3JIyYEHUE),
AJIEKTpU3AIUS TeJ, B3aUMOJICCTBHUE 3apsJIOB, IEUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICCTBUE MAarHuTOB, JCHCTBHUE
MAarHMTHOTO MOJIsl HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI UHIYKIIUS)
10 ONHCAHMI0O UX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NYECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupoje, uznydeHue CoiHIa, 3aMep3aHue BOJOEMOB,



MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUYECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Jpeiid MOJIIOCOB, POJIb MarHUTHOTO TOJIS ISl KU3HU Ha
3emJie, MOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKUX
SIBIICHUI;

ONKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, UCIOIB3YS
¢duznyeckre BeIUMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPTHsl, KOJIUIECTBO
TEIUIOThI, YJEJbHAs TEIJIOEMKOCTh BEIIECTBA, VYAEJNbHAsA TEIUIOTA
IUIaBJICHUS, yJleJbHAas TeIUIoTa NapooOpa3oBaHMs, yJeldbHas TeIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUUYECKHI 3apsj,
CHJIa TOKa, 3JEKTPUYECKOE HAIMPSIKEHUE, COMPOTHUBICHHUE IPOBOJHUKA,
yAEJIbHOE  CONPOTUBIEHUME  BelleCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKA), NpPH ONHCAHWM NPABUIBHO  TPAKTOBATh
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U €IMHHIIBI
(Gu3NYEeCKUX BEIUYUH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
GbU3MYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTHh Tpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHU
CTpPOEHHUs BEIleCTBa, MPUHLMUII CYNEPHO3UIMHU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma aJis ydacTka Lenu, 3aKOH
JIxoyns—JleHia, 3aKkOH COXpaHEHHMs DHEpPrud, IPHU ITOM JaBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHAa M 3allUChIBaThb €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid NMPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTHYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2-3 JEHCTBUSA, HCHOJb3YyS 3aKOHBI U
dbopMyIibl, cBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajn3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX U1 peIIeHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (OPMYIIBI,
HEeoOXoauMble JUisi €€ peuleHusi, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;



pacrno3HaBaTh MNpOOJEMBbI, KOTOpPhIE MOXXHO PEUIUTh MPU T[OMOIIU
(U3NYECKUX METO/OB, MCIIONb3Yys OINMCAHME HCCIIEJOBAHMSI, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
IIPOBEJICHUS MCCIIE0BaHNUs, AEJIaTh BbIBOJBL;

OPOBOJANUTH OMBITHl MO HAOMIOACHUIO (DHU3UYECKUX SIBICHUNA WU
du3nyeCKUX CBOWCTB TN (KAMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT ero 00béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi TMpPU H3IYYEHHH OT I[BETa U3JIydarolled (MOorjaomaromei)
IOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJbI OT TEMIIEPATypbl KUJIKOCTH U
wiomanau €€ TOBEPXHOCTH, DJEKTpHU3alMs Tel U B3aUMOJACHUCTBUE
JIIEKTPUYECKUX 3apsioB, B3aUMOACUCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3yaliM3allMsl MAarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBUSA
MarHUTHOTO MOJii HA NPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOMCTBa 3JIEKTPOJABUIATENsl MOCTOSSHHOTO TOKa):  (OPMYIUpPOBATH
IIPOBEpPSAEMbIE MPEINOJI0KEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOTO
000py10BaHUs, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIOJIHATh  INPSAMBIE  W3MEPEHHs]  TEMIEPATypbl, OTHOCHUTEIBHOU
BJIQXXHOCTH BO3JyXa, CHJIbI TOKA, HAIPSOHKEHUS C MCIOJb30BAHUEM
aHAJOrOBBIX NPHOOPOB U JATYMKOB (PU3MYECKUX BEJIUYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
IpYyroi C  UCHOJIb30BAaHUEM  MPSMBIX HU3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IOIEPEYHOrO
CEYEHMS U YEJIBHOIO COITPOTHUBIICHHS BELIECTBA POBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHWsT Ha  IIPOBOJHUKE,
UCCJIEIOBAHUE TIOCIENOBATENIBHOIO M NApaJUIEIbHOTO  COEIUHEHUHN
MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NpPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI M TrpauKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHUs (PU3NYECKUX BeTUYMUH (yIesibHas
TEIUIOEMKOCTh ~ BEILIECTBAa, CONPOTUBICHHE NPOBOJHMKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUEHUE BEJIMUMHBI;

cOOJII01aTh MpaBUiia TEXHUKU 0€30MaCHOCTH IIPH padoTe C J1ad0paTOpHbIM
000pyI0BaHUEM;



XapaKkTEepU30BaTh MPUHIUIBI  JEHUCTBHUS W3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIiepMeTp,
BOJIBTMETP, CUETYMK DIJIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIHHBIC
pUOOPBI, HArPEBATENBHBIE AIEKTPOIPUOOPHI (IPUMEPBI), JIEKTPUUECKHE
NPETOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
dusznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M U3MEPHUTEIIbHbBIC
npuboOpsl O CXeMaM M CXEMaTHYHBIM pPHUCYHKaM  (KUIAKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIh BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX
Hernen ¢ nociaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
NPUBOAUTh  NpUMEpPhl  (HAXOAuUTh  WHGOPMAIIMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTH MPpU 0OpalleHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPYKAIOILIEH CPEIE;

OCYLIECTBJISATh MOUCK HHPOpMALMK (PU3HYUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM H NTYTEM CpaBHEHUS
JOTIOJIHUTENIbHBIX ~ MCTOYHUKOB  BBIACIATH,  MH(OpMAIMIO, KOTOpas
SBJISIETCS POTUBOPEUNBON MITM MOXKET OBITH HEJIOCTOBEPHOM;
UCIIOJIB30BATh MPHU BHITIOJIHEHUH y4E€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYpy  (PU3MUECKOTO  COJIEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypcbl cetu HTepHET, BiaieTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeodpazoBanusi ”HGOPMAIIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKHUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CollepKaHUsi, B TOM 4YHCJIE MYOJUYHO TMPEACTABISITh PE3YyIbTAThI
MPOEKTHOW WJIM UCCIEA0BATEIBCKON JIEATEIIbHOCTH, MPU 3TOM T'PAMOTHO
WCIIOJIb30BaTh M3YYCHHBIM TOHATHHHBIA ammapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEH;

NPU BBINOJHEHUH YUYEOHBIX IPOCKTOB M MCCIEAOBAHUNA (PU3UUYECKUX
MPOLIECCOB pachpenesiTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B



ACATCIIbBHOCTD I'PYHIIbI, BBICTPAUBATH KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHe,
MMPOsABJIAA TOTOBHOCTL pa3pC€lliaThb KOH(I)JII/IKTI)I.

K koHIy 00yueHus B 9 kJacce npeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIOJB30BaTh TMOHSTHUS: CHUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIDKCHHS, Aehopmarius
(ympyrasi, miacTaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEINO,
HEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOlIeOaHus U
BOJIHBI, 3BYK, MH(Pa3ByK M YIbTPa3BYK, 3JIEKTPOMArHUTHHIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1alIbHO30PKOCTb,
CHEKTpPbl UCIYCKaHUS U MOTJIONICHUs, aib(a, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SiFIEPHAsl SHEPTETHKA,

pa3nuyarh SIBIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHUE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE M0 OKPYKHOCTHU, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBIKEHUE, KOJIeOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTpPaKCHHE
3ByKa, MNPSIMOJIMHEHHOE paclpoOCTpaHEHUE, OTPAXXKECHHUE U TPETOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUE OeIoro cBeTa B
CIEKTp U CJOXXEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEPCUSI CBETa,
€CTEeCTBEHHAsl PaJUOaKTUBHOCTb, BOSHUKHOBEHUE JMHEWYATOTO CIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B TPUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUXKeHUE TUIaHeT COJIHEUHOW CUCTEMBI, pEaKTUBHOE
JIBI)KCHUE JKUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3eMIJIETpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 53XO0, I[BeTa Tell,
ONTUYECKHE SIBJICHUS B TPHUPOJE, OMOJOTHYECKOE NEHCTBHE BHIMMOTO,
yIbTPa(HOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECTBEHHBIN
pPaMOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyYCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMUCTBUE PAAMOAKTUBHBIX W3IyYEHUNH Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHU;

OIMHMCHIBATh U3yUYEHHBIE CBOMCTBA Tel M (PU3MUECKHE SIBJICHUS, UCTIOIb3YS
bu3ndecknue BENUYUHBI (CPEIHSAS W MTHOBEHHAs CKOPOCTh Tela Mpu



HEPAaBHOMEPHOM [IBU)KEHUHU, YCKOPEHHE, IMEepeMElleHue, MyTh, YIiioBas
CKOPOCTb, CUJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAJEHUs, BEC Tejla, HUMITYJIbC Tejla, WMIYJIbC CHIIBI,
MexaHuveckas paboTa M MOIIHOCTb, TOTEHIMAJIbHASs JHEprus Teda,
MOJHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUIHUAJIbHAS SHEPIHUsl CXKATOU
NPYKUHBI, KUHETUYECKAs DSHEpPrus, IOJIHAS MEXAHUYeCKash SHEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTesb MPEIOMJIECHUS CPE/bl), MPU ONMUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOIb3YEMbIX BEITUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3MYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMU BEITUYHMHAMM,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUNH;
XapakTepu30BaTh CBOWCTBA Tes, (DU3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys 3aKOH COXPaHEHHUs HEPTUHU, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHILUN CYNEPHO3UIMA CWJI, NPUHIUI OTHOCUTENbHOCTU [anmumes,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUs UMITYJIbCA, 3aKOHbI OTPAXKEHUS U
MIPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsiJOBOTO U MaCCOBOT'0 YHCEI
P SIIEPHBIX PEaKlUaX, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3allUChIBATh €70 MATEMATUYECKOE BhHIPAKEHUE;

OOBSICHATh (PU3MYECKUE MPOLIECChl M CBOMCTBA T, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IaroB C OMOpod Ha 2-3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
bU3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (omMHMparIIHUecss Ha cucremy u3 2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIONTNE (HU3HUUECCKUE
BEJIMUMHBI: HAa OCHOBE aHaju3a YCJIOBUS 3aJauyd 3aluChbiBaTh KPaTKOE
YCJIOBUE, BBISIBIISITH HEJOCTAIOIIME WX W30BITOYHBIC JTaHHBIC, BHIOUPATH
3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE ISl PEIICHUS, TPOBOAUTH PACUEThI U
OIICHMBATh PEATMCTUYHOCTh TMOJYYCHHOTO 3HAuYeHUA (PU3HUECKOU
BEJINYUHBIL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TPH TOMOITU
(GU3MYECKUX METOJOB, HCIIOJB3YS OIMHMCAHWE WCCICIOBAHUS, BBIICISATH
MpoBEpsieMOE  MPEAINOJIOKEHUE, OIEHUBATh MPaBWIBHOCTh MOPSIKa
MPOBEJCHUSI  WCCIEIOBAaHUs, JeJaTh  BBIBOAbI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOICHUM U OIBITOB;

MPOBOJUTH OMBITHI 10 HAOMIOMEHUIO (PU3WYECKUX SBICHUN WA
bu3nYecKuX CBOWCTB Ten (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa



COXPAHEHUS HHEPTUH, 3aBHUCHUMOCTH IMEpUOAa KOJeOaHUN MPYKUHHOTO
MasTHUKA OT Macchl Tpy3a M >KECTKOCTU NMPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/IbI MaJIbIX KOJICOAHUM, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA,
pasiiokeHue Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHs TMpeaMeTa B coOuparomien
JuH3e, HAOMIOJEHUE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HK30BITOYHOro Habopa
o0OpylOBaHUS, OMNHUCHIBATH XOJ  OMNbITA U  €ro  pe3yJbTaThl,
(bopMyIMpOBaTH BHIBOIBI,

MPOBOJUTH MPU HEOOXOJUMOCTU CEPUIO MPSMBIX U3MEPEHUM, ONpeaesss
CpellHee 3HAYeHUE U3MepsIeMOl BeIMYUHBI ((OKYCHOE pacCTOsSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoda M3MepeHus
(M3MepUTEILHOTO PUOOPA);

IPOBOANTH HCCIEAOBAHME 3aBUCHMOCTEH (U3MUYECKUX BEIHYMH C
UCTIOJb30BAaHUEM TPSMBIX HM3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0O€3 HadalbHOM CKOpPOCTH, MEpUoja
KOJICOaHMI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKE€HUs CBETa OT yIJia MaJeHUs U yria MPEeIoMJICHUs OT yria
NaJieHNus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
(¢bu3nYeCcKUX BEJIWYMH B BUJE TaOJIUIl U TpadUKOB, J€JIaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CperHss
CKOpPOCTb M YCKOpDEHHE Teja IpHU PaBHOYCKOPEHHOM JBUKECHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, 4YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomeid JIMH3bI, PaJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh DKCIEPUMEHTANBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPEHUS, CIIEys MPEIIOKEHHON WHCTPYKIIUHU, BHIYUCIISTH
3HAUCHUE BEJIMYMHBI U aHAJIM3UPOBATh MOJYYCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOU MOTPEIHOCTH U3MEPEHHU;

COOJTI0IaTh TIPaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
00opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TIPU3HAKK M3YyYEHHBIX (PU3NYECKUX MOJICICH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJOE TEJIO0, TOUYEYHBIM HCTOYHUK
CBETa, JIy4, TOHKAas JWH3a, TJIAaHETapHas MOJElIb aToMa, HYKJIOHHAas
MOJI€JIb ATOMHOTO SIJIpa;



XapaKTepu30BaTh MPUHIUIB JACUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CIIUJIOMETP, NAaTYMKHU TIOJOKEHUS, PACCTOSIHUA W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oTroanmnapar, ONTHYECKHUE CBETOBOJBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuiabCoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA UM HeoOXoauMmble (U3HYECKUE
3aKOHOMEPHOCTH;

UCITIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTUYECKHUX MPOIECCOB
Opy peHIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300pAXKEHUI B INIOCKOM 3€pKajie M cOOMparoliei JIMH3E;
OPUBOAUTH  NpUMEpPHl  (HAXOAUTh  MHGOpPMAIMI0O O  MpUMEpax)
PaKTUYECKOTO HCIOIb30BaHUS (DU3MYECKMX 3HAHUUW B IIOBCEIHEBHOM
KU3HM I oOecrnedyeHrs: 0e30MacHOCTH MpU 0OpaleHuu ¢ Ipudopamu u
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHHS 370pPOBbS M COOMIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILEH CpeEE;

OCYILIECTBISATh MOUCK HMHPOpMAIMU (PU3NYECKOTO COJACpKAHUS B
HHuTepHeTe, caMOCTOATENbHO (GOPMYIINPYS MOMCKOBBIN 3arpoc, HaXOAUTh
IyTH ONpPEAENICHUs TOCTOBEPHOCTU MOJYYEHHONW MH(OpMALMU HA OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITIOJIB30BaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUIl HAyYHO-TIONYJISPHYIO
JUTEPATYpPY (PU3MUECKOrO0 COJEpKaHMs, CIPAaBOYHBIE MaTepHalbl,
pecypcebl cetu HTEpHET, BiIaeTh NPUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
nyOJMYHO MPEJICTABIIATh PE3yIbTaThl MPOEKTHOW HIIM MCCIIE0BATENbCKON
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3MKH U COMNPOBOXKAATH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4éToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne KoanuecTBo yacos
HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
n/ KoHnTpoJbHbie IIpakTH4eckue
MPOrpaMmmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
n padoThI padoThI
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
bubmuorexa [JOK
11 o - 2
M3ttia - Hayka o fipupole https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
HISHHACCIHE BETHAIHAE https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.3 E 5 2 1
CTECTBEHHOHAYUYHbIH METO/1 IO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [IOK
2.1 1
CTpoekHe BewecTsa https://m.eds00.ru/7f416194
99 JIBr>keHue U B3aUMOJICCTBHE YaCTHI] ) 1 bubmuorexa [JOK
' BELIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2. A 2
3 TPCTATHRIC COCTORHIA BEeCTa https://m.edso00.ru/7f416194
Wroro no pazueny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
b K
3.1 MexaHndeckoe IBUKEHUE 3 nomorexa IO

https://m.edso0.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

bubmuorexa [JOK

3.2 | Muepuus, macca, WIOTHOCT 4 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 | Cuna. Bugpt cun 14 https://m.edso00.ru/7f416194
Uroro no pazueny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. Ilepenaya nasinenus TBEpAbIMU 3 bubnuorexa [JOK
' TEJIaMHU, )KUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 | Jlapnenne xuakoctu > https://m.eds00.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOC(epHOC AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HA 7 bubmuorexa [JOK
' HOTPYXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6mmorexa [IOK
1 P
> a00Ta H MOIIHOCTS 3 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
52 Hpocrsre MexamH3MbI > https://m.edso00.ru/7f416194
bu6mmoreka [JOK
°3 | Mexanueckas suepri 4 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3



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
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8 KVIACC

Ne KoaunuecTBO 4acoB
HaumeHoBaHue pa3/iesioB U TeM deKkTpoHHbIE (LM (POBbLIE)
n/ Kourpoubnbie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
I padoThI padoThI
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [IOK
11 (CTpocHHe H CBOHCTBA BeLICCTBA ! https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
12 Ternoseie nponeccer 21 1 S https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . but6mmoreka [IOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA18 1ce
bubnmorexa LIOK
2:3 | MaruuTHbIC ABICHHS 0 1 15 https://m.edsoo.ru/7f4181ce
bu6nunorexa LIOK
24 SMEKTPOMATHHTHAS HHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro 1o pasuery 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
- 68 3 14.5
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

Ne KoanuecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
n/ KoHTpoJibHBI IIpakTHYeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
I e padoThl padoThI
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
JanMoecTBIe e https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpAHEHHIA https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Paznen 2. Mexann4yeckue Kojae0aHusi M BOJHbBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHITICCIHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1 3
CRAHHICCRHE BOJHHL. IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMarHuTHOE I0JIE U 5 2 bubnnoreka [JOK
' JJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6



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

Pa3gen 4. CBeToBbI€ AABJICHUSA

4.1 3aKOHBI pacOPOCTPAHEHUS CBETA 6 Bubmaorexa ITOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIuH3BI 1 ONTUYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 P 3 3
AIOICITHE DEIIOTO CHETA B CieKTp https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3znen 5. KBanToBbI€ SIBJIEHUA
5.1 Hcnyckanue 1 moriolieHue CBETa aTOMOM 4 bubmorexa [TOK
' y m https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2
> CTpoenne aToMHOro spa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SAnepHble peakuuu 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Paspnen 6. [loBTopuTe1bHO-00001IaK01IINIT MOAYJIb
6.1 IToBTOpenue u 0600IIEHNE CONIEPIKAHUS 9 bubnuoreka [IOK
' Kypca dusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 9



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
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HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KoHTpoJibHbIe IIpakTHyeckue
n/n Bcero u3ydyeHusi | odpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 ®u3nka — Hayka o npupoze. SBneHus 1
npuposl. u3ndeckue sBIeHUS
Mexanndeckue, TeIIOBEIE,
2 ANEKTPUYECKUE, MAaTHUTHBIE, CBETOBEIE, 1
3BYKOBBIC SIBJICHUS
3 ®u3nuecKue BEIMUYUHbI U UX U3MEPEHUE 1
Vpok-uccnenosanue "M3mepenue
4 TEeMIIepaTypbl IPHU MTOMOIIH 1 1

JKUJKOCTHOTO TEPMOMETpA U AaTUYUKA
TeMIiepaTyps!"”




Kak ¢u3uka u apyrue ecrecTBeHHbIE

HayKH{ U3Yy4aroT [IPUPOY. bubmmoreka [JOK
5 EcTecTBeHHOHay4HBIN METOJ IO3HAHUS. https://m.edsoo.ru/ff0
Onucanne GpU3NIECKUX SIBICHUI C 9f72a
MIOMOULIBIO MOJENEHN
Vpok-uccnenoanue "[IpoBepka
6 TUIOTE3bl: JAbHOCTD MOJIETA MIAPHKA,
MYIEHHOTO TOPU30HTAIBHO, TEM
OoJibliiie, ueM OoJIbIlie BHICOTA ITycKa"
Crpoenue BemiectBa. ONBITHI, bubmuoreka [IOK
7 JIOKA3bIBAOIIME TUCKPETHOE CTPOCHUE https://m.edso0.ru/ff0
BEIEeCTBA 9fela
bu6nmorexa LIOK
8 JIB>KeHUE YacTHI] BEIIECTBA https://m.edsoo.ru/ff0a
013e
VYpoxk-uccnenoanue «OnbITHI 110
9 HAOIIOICHUIO TETIOBOTO PACIIUPEHHUS
ra3oB»
10 ArperaTHbie COCTOSIHHSI BEIIECTBA



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e

B3anmocBA3b MEX1y CBOMCTBAMU

BEILECTB B PA3HBIX arperaTHbIX bubnmnoreka HOK
11 COCTOSIHUSIX U UX AaTOMHOMOJIEKYJISIPHBIM https://m.edsoo.ru/ff0a
ctpoenneM. OCOOEHHOCTH arperaTHbIX 0378
COCTOSTHUI BOJBI
Mexanunyeckoe nBuxeHue. PaBHomepHoe bubmorexa [JOK
12 ' P https://m.edsoo.ru/ff0a
Y HEpaBHOMEPHOE JIBUYKEHUE
05c6
bubnunoreka LIOK
13 Cxopoctb. EAHUIBI CKOPOCTH https://m.edsoo.ru/ff0a
079c
bubmnoreka IIOK
14 Pacuer nytu u BpeMeHU IBUKEHUS https://m.edsoo.ru/ff0a
Oaed
WNuepuus. 3akoH HHEPIMH. bubmuoteka [IOK
15 BzaunmopeiicTBue TeN Kak IpuYrHa https://m.edsoo.ru/ff0a
W3MEHEHUSI CKOPOCTH JIBUKEHUS TeIl 0cl0
[TnotHOCTH BemiecTBa. PacueT macchl u bubmorexa [JOK
16 ' https://m.edsoo.ru/ff0a

o0BeMa Tela 1Mo ero MIOTHOCTH

Ofee



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

JlaGopaTtopHas pabota Nel

17 «OrnpezaenenHue MIOTHOCTH TBEPIOTO
Tena»
" bubnnorexa [{OK
Pewenue 3anay no treme "I1noTHOCTH
18 semectra” https://m.edsoo.ru/ff0a
11 123c
Cuna xak XxapakTepuCTHKa
19 B3auMozeiicTBus Ten. Cuiia ynpyrocTu.
3axoH ['yka
JlaGopaTtopHnast pabota No2 «3yuenue
20 3aBHCHUMOCTH pacTsoKeHHs (1edopmariym)
MPYKUHBI OT MPUIIOKEHHON CHUITBI»
21 SBnenne Tarorenus. Cuia TSHKECTH
CBs13b MEXly CUIION TSKECTH U Maccou bu6muoreka [JOK
22 tena. Bec Tena. Pemenne 3agau no reme https://m.edsoo.ru/ff0a
"Cuna Tspxectu" 1778
Cuna TspKeCTH Ha JIpYTHX TUIaHeTax bubmorexa [JOK
23 ' https://m.edsoo.ru/ff0a

duznueckue XAPaAKTCPUCTHUKHU TIJIAHECT

1502



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

bubnunoreka LIOK

24 Usmepenue cui. lunamomeTp https://m.edsoo.ru/ff0a
18cc
bubnunoreka LIOK
25 Bec tena. HesecomocTh https://m.edsoo.ru/ffOa
1778
Ciio)xeHHe IBYX CHUJI, HaIIPaBJIEHHBIX 110 Bubmrorexa IOK
26 . EIX ’ Up https://m.edsoo.ru/ff0a
OJTHOM TIPsIMO#A. PaBHOICHCTBYOIIAS CHIT 1a70
27 Perienue 3amau o teMe
"PaBHonericTBytomast cui"
TpeHue CKONBXKEHUI U TPEHUE TTOKOS bubmiorexa LIOK
28 P p ' https://m.edsoo.ru/ff0a
TpeHue B npuUpoJIc U TEXHHUKE
1b9c
JlaOopatopuast padora Ne3 «3yuyeHue
SaBI/ICI:/IMOETI/I CI/II)J'H)I TPCHUA CKOJ};:)KCHI/H[ BI/I6HI/IOTCK3. HOK
29 P https://m.edsoo.ru/ffOa
OT CHJIBI JIaBJICHUS U XapaKTepa 1cc8
COIPHUKACAIOIIUXCS TIOBEPXHOCTEI»
30 Pemenue 3agau Ha onpeneneHne

PaBHOAECHCTBYIONIEH CUIIBI



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8

Pemenne 3aga4d mo temam: «Bec Temay,

bubnunorexa LIOK

31 «I"padrueckoe n300pakeHUE CHIIY, https://m.edsoo.ru/ff0a
«Cuiibl», «PaBHOJICUCTBYIOIIAS CUIT» 1de0
KonTtponpsHas padora Nel mo remam:
39 «MexaHn4ecKoe JIBIKeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «"padudeckoe
n3o0paxenue cuimy, «CUIbD)
b K
JaBnenue. CriocoObl yMEHbILIEHUS U ubmmorexa [10
33 eTHCHIS TABICHIA https://m.edsoo.ru/ff0a
Y A 20a6
JlaBrerue ra3za. 3aBUCUMOCTD JIaBJICHUS bubmorexa LOK
34 ] https://m.edsoo.ru/ff0a
ra3a ot o0béma, TeMnepaTypbl
2376
N b K
[Tepenava naBieHus TBEPABIMU TEIIAMH, momorexa 110
35 https://m.edsoo.ru/ff0a
KUJIKOCTSIMH U Ta3zamu. 3akoH [Tackans
25b0
b K
JlaBiieHHe B *KHUIKOCTHU U rase, BEI3BAHHOE momorexa 110
36 https://m.edsoo.ru/ff0a

JEHCTBUEM CHUIIBI TSKECTH

2718



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

Pemienue 3anau 1o reme «JlapieHue B

bubnmoreka [IOK

37 https://m.edsoo.ru/ff0a
JKUJIKOCTH U ra3e. 3akoH Ilackamns»
2826
bubnunoreka LIOK
38 Coo0mmaromuecs: Cocyabl https://m.edsoo.ru/ff0a
2970
bubmuoreka [IOK
39 [MuapaBnuyeckuii mpecc https://m.edsoo.ru/ff0a
3136
40 Manowmetpsl. [lopriHeBoH KUAKOCTHBIH
Hacoc
AtMmocdepa 3eminu. [Ipuunnsl
CYIIIECTBOBAHUS BO3IYIIIHOW 000JIOUKH bubmorexa [JOK
41 i i https://m.edsoo.ru/ff0a
3emiu. 3aBUCUMOCTb aTMOC(EPHOTO ob5a
JABJICHUS OT BBICOTHI HaJl YPOBHEM MOPS
bubmnoreka IIOK
42 Bec Bo3nyxa. ATmMochepHOe 1aBieHue https://m.edsoo.ru/ff0a
2b5a
N3mepenne armocdepHOTo naBieHus bubmorexa [JOK
43 p P ’ https://m.edsoo.ru/ff0a

Omnert Toppuuennu

2da8



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8

3aBUCUMOCTH aTMOC(EPHOTO J1aBICHUS

but6mmoreka [IOK

44 https://m.edsoo.ru/ff0a
OT BBICOTHI HaJl YDOBHEM MODSI
2fc4
but6mmoreka [IOK
bapomerp-anepous. Atmocdepnoe
45 P Pratepota dep https://m.edsoo.ru/ff0a
JABJICHUE HA Pa3IMIHBIX BHICOTAX
2fcd
46 Pemenue 3amau o reme " ATmocdepHoe
napjexue"
JelicTBHE KUIKOCTH U Ta3a Ha bubnnoreka [JOK
47 HOTPYKEHHOE B HUX TeN0. ApXxumenoBa https://m.edsoo.ru/ff0a
cuna 3276
JlaGopatopHas pabota Ned
«OmpeneneHne BHITAIKUBAIOMICH CHITBI bubmorexa [JOK
48 . . ’ https://m.edsoo.ru/ff0a
JEHCTBYIOIIEH Ha TEJIO0, IOTPYKCHHOE B 33fc
KHUTKOCTH)
JlabopaTtopHnast pabota Ne5 mo Teme
but6mmorekxa [IOK
«HccnenoBanue 3aBUCHMOCTH Beca Tella
49 . . https://m.edsoo.ru/ff0a
B BOJIE OT 00bEMa MOTPYKEHHOU B 3514
KUAKOCTh YaCTH Tea
bu6nunorexa LIOK
50 [TraBanue Ten https://m.edsoo.ru/ff0a

3296



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

JlaGopaTopHnas pabota Ne6
"KoHncTpynpoBanue apeoMeTpa Uiu

>1 KOHCTPYUPOBAHUE JIOJIKH U OINPEACIICHNUE
e€ rpy3onoabéMHOCTH"
Pemenue 3agau mo remam: «IlnaBanue bubnuoreka [IOK
52 cynoB. Bo3nyxomnaBanuey, «/laBienue https://m.edsoo.ru/ff0a
TBEPABIX TEJN, KUAKOCTEH U ra30B» 3654
Konrtponsnas padora Ne2 o treme
«/laBneHue TBEpABIX TN, KUIKOCTEH U
53 ra3oB»/Bcepoccuiickas npoBepodHast
paboTa npu NpOBEICHUH C
WCIIOJIb30BaHUEM KOMITbIOTEpA
but6mmorekxa [IOK
54 Mexanuueckasi pabota https://m.edsoo.ru/ff0a
3f82
but6mmorekxa [IOK
55 MomHocts. EquHUIBI MOLITHOCTH https://m.edsoo.ru/ff0a

382



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

VYpoxk-uccinenoanue "Pacuét MOITHOCTH,

56 1
pa3BUBaEMOM TMpHU MOIBEME IO JecTHUIIE"
57 IIpocTsie MexaHu3Mmel. Peryar.
PaBHOBeCuE cuit Ha ppruare
Poruaru B TexHuke, ObITY U IPUPO/IE.
JlabopaTtopHnast pabota Ne7 bubmorexa LOK
58 " 0.5 https://m.edsoo.ru/ff0a
«HMccnenoBanue ycioBHil paBHOBECHS 4786
pbIdara
Pemenue 3agau no reme «Y cnoBus bubsmorexa [IOK
59 ABHOBECHA DEMANDy https://m.edsoo.ru/ff0a
p p 48a6
Koaddurment nonesnoro neicTpust
Mexanu3ma. Jlaboparopnast pabora Ne§
60 . 0.5
«3mepenune KII/] HaknoHHOM
MIJIOCKOCTH
Pemtenne 3agau mo treme "Pabora, BrbmroTexa [IOK
61 worgocts, KILT" https://m.edsoo.ru/ff0a
111 , 4c48
bubnunorexa LIOK
Mexannueckas s3Heprusi. Knnernueckas
62 https://m.edsoo.ru/ff0a

W MIOTCHIHAJIbHAsA SHEPIrus

4252



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

3aK0H COXpaHEHUsI MEXaHUYECKOM

but6mmoreka [IOK

63 SHepri https://m.edsoo.ru/ff0a
4360
YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMEHTAIbHOE OIPEIEIICHNE
64 W3MEHEHHUS KUHETUYECKON U
NOTEHLNAIbHON PHEPTUH ITPU
CKaTbIBaHUM TeJa I10 HAKJIOHHOU
IJI0CKOCTH"
KonrtponsHas padora no reme «Pabota u
65 MOIIHOCTb. DHeprus»/Bceepoccuiickas
npoBepouHas paboTa Mpu MPOBEAECHUH Ha
OyMa)KHOM HOCHUTEIIEe
PesepBHrlit ypok. Pabora ¢ Tekctamu 1o bubnmorexa HOK
66 y https://m.edsoo.ru/ff0a
TeMe "MexaHuueckoe BUKeHue"
4eeb
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o bu6muoreka [JOK
67 teMme "JlaBneHue TBEPABIX Te, https://m.edsoo.ru/ff0a

JKAUOKOCTEN U ra3oB"

4ffe



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

68

PesepBHeiit ypok. Pabora ¢ TekcTamu 1o
teme "Pabota. MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KVIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoxka Konrpoabnbie | Ilpakrnyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTelbHbIE PeCypChl
padoThI padoTshI
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX ONBITHBIE 1 bubmorexa LIOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPIOTO, JKUAKOTO U 1 bubnunoreka LIOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KHJIKOTO U ra3000pa3HOro COCTOSTHUIM 1
BEIIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETUUECKON TEOpUH
5) Kpucrannuueckue u amop¢Hble Tena 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CMaunBaHuE U KaWUISIPHOCTbD. 1 bu6muoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530



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

bubnunorexa LIOK

7 TemioBoe paciuiupeHue u cxaTmue
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIEpaTypbl CO
8 CKOPOCTBIO TETNIOBOTO JIBUKCHHS
YaCTHII
9 Buytpennss sueprusi. Crioco0bl bubmmoreka [JOK
M3MEHEHUs BHYTPEHHEHN SHEpruun https://m.edsoo.ru/ff0a5c60
bubnuoreka [{OK
10 Buasl Tenionepenaun
A peA https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[IpakTnyeckoe
1 HCTOJIb30BAHHE TEIJIOBBIX CBONCTB bubnuoreka [{OK
BEILIECTB U MAaTEPUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"
12 KonnuectBo TemnoTel. Y nenbpHas bubmnoreka IIOK
TETUIOEMKOCTD https://m.edso00.ru/ff0a6976
13 VYpaBHeHHE TEIJIOBOTO OaaHca. bubnmnoreka [JOK

TerooOMeH U TEIIOBOE paBHOBECHE

https://m.edsoo.ru/ff0a7088



https://m.edsoo.ru/ff0a5a26
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

JlabGopaTtopHas padota Nel
"UccneqoBaHue ABJICHUS

but6mmoreka [IOK

14
TEII000MEeHa TPU CMEIITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuer koaudecTBa TEILIOTHI,
15 HE0OXO0IMMOTO JIJISl HArPEBaHMSI TeJa
Y BBIICIISIEMOTO UM TIPH OXJIAXKICHUU
JlabopaTtopHas pabota Ne2
16 "Onpenenenne yaeabHON bubmmorexa TIOK
P Y | https://m.edsoo.ru/ff0a6bb0
TETMJIOEMKOCTH BEIIEeCTBA
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnmnoreka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE
18 KPUCTAJNIMUECKUX Tell. Y IeabHas buGnnorexa [JOK
P ' https://m.edsoo.ru/ff0a71d2
TEeIJIOTa TUTaBIICHUS
JIaboparopHast pabota Ne3
" paTopHai p . bubnuotexa [JOK
19 Onpenenenue yenbHON TETIOTHI

IUIaBJIeHUs JIpaa"

https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue

bubnunorexa LIOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y aenpHas TeImiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS
OT aTMOC(EepHOTO JaBICHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3ayxa. JlaboparopHas
pabota Ne4 "Ompenencuue
OTHOCUTEIIbHOM BIAXKHOCTU BO3ayXa"

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

23

Pemenue 3aga4d Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3JyXa

24

[TpuHIHIBI pabOTHI TETIIOBBIX
nsurareneif. [lapoBast TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHUs

25

KII/I TerymoBoro nBuraTess.
TemioBbIE ABUTATENN U 3aIUTA
OKpY>Karollen cpeibl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHS U MIPEBPALICHUS
SHEPTUH B TEIJIOBBIX MpoIIeccax

27

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMme "TenaoBrIie ABJICHUS.
N3menenune arperaTHbIX COCTOSTHUI
BelecTsa"

bubmnoreka IIOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas padota Nel mo teme
"TerioBele saBiIeHUA. I3MeHeHNE
arperaTHbIX COCTOSIHUM BellecTna'

bubmnoreka IIOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzanus Ten. [[Ba pona
INMEKTPUICCKUX 3aPSIOB

30

VYpok-uccnenoBanue "IaeKTpU3aLML
TeJl UHAYKIUEN U TIPH
CONPUKOCHOBEHUH"

31

B3anMopeiicTBre 3apsyKeHHBIX TEll.
3akoH Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4



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

9JI€KTpI/I‘l€CKOC I10JIC.
HaHpﬂ}I(CHHOCTB SJICKTPHUYECKOT'O

bubnunoreka LIOK

32
nojst. [IpuHmn cynepno3umnuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIeH
Hocurenu snexTpuueckux 3apsiios.
33 DneMeHTapHbIil 3apsa. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIAEKTPUKU. 3aKOH bubnunoreka LIOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHNE bubnuotexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIOBUS €ro
36 cymiectBoBanus. lcTouHUKH bubmmorexa [IOK
ym ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleficTBUS DJIEKTPUYECKOT0 TOKA bubmorexa [TOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere
38 AIIEKTPHUYECKOTO OIS HA TIPOBOHUKH

U TADJIEKTPUKA"



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

DNEeKTPpUYECKUM TOK B MeTaJljIax,

bubnunorexa LIOK

39
KUIKOCTAX U rasax https://m.edsoo.ru/ff0a9838
40 DnexTpuyueckas Lenb U e€ COCTaBHbIe
yacTu
Cuia Toka. JlabopatopHas padborta Ne5
41 "N3mepeHue u peryJIupoBaHue CUIIbI 0.5 bubmmorexa [JOK
\ P peryimp ' https://m.edsoo.ru/ff0ag8bd6
TOKa
DIEKTPUUECKOE HATIPSKECHHE.
4 BoasT™metp. JIaboparopHas pabota 05 bubnnorexa [JOK
Ne6 "U3mepeHue u peryiupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"
43 CornpoTuBieHNE NPOBOJHUKA. bubnnorexa [JOK
VY ienpHO€E CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota Ne7
"3aBHCHUMOCTD JIEKTPUUYECKOTO
but6mmoreka [IOK
44 CONPOTUBIIEHNUS ITPOBOJIHHUKA OT €TI0 1

JUIMHBI, TIJIOLAAH MTOIEPEYHOTrO
ceueHus u marepuana”

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3aBUCUMOCTH CHJIBI TOKA OT

45 Hanpspkenus. 3akon OMa 171 ydacTka bubmorexa HIOK
p ' YA https://m.edsoo.ru/ff0aad4a
e
JlabopaTopHas paborta Ne§
"HUccnemoBanue 3aBUCUMOCTH CHIIBI
46 TOKa, UAYILETO YEPE3 PESUCTOP, OT bubnnorexa LHOK
» HAYI pe3 b P> https://m.edsoo.ru/ff0aa04e
COMPOTHUBJICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenpHOE U MApAILICITBHOE
COCTMHEHUS TIPOBOTHUKOB
JlabopaTtopHas padota Ne8 "IIpoBepka
48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU bubmuoreka [JOK
MOCIE0BATEILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3nucropos”
JlaboparopHast pabota Ne9 "IIpoBepka
49 IIpaBWJIa I CUJIBI TOKA MIPU bubmuoreka [IOK

MapaJyIEIbHOM COEUHEHUHN
pe3uctopon”

https://m.edsoo.ru/ff0aadle



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

Pemenne 3a1a4 Ha IPUMEHCHUC

50 3akoHa Oma 1 pa3InyHoOro Bubmuorexa HOK
AP https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubmmoreka [JOK
Toka. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHasa padora Nel(
52 "On Ie) GHI;HI/IG pa6OTI)I A MOIIIHOCTHA Bubmorexa IIOK
pedt P " B https://m.edsoo.ru/ff0ab3e0
ANMEKTPUUIECKOTO TOKA
DIIEKTPUYECKUE IIENN U IOTPEOUTEITH
53 3neI<TTqueCK0171 i{e TUH B 6I;IT Bubmiorexa IIOK
P p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIEKTPUUECKUE 3apAabl.
P e bu6anoreka IIOK
54 3apspKeHHBIE Tela U UX

B3auMoaeucTBus. I1ocTOSHHBIN
AJEKTpUYECKUI TOK"

https://m.edsoo.ru/ff0abd2c



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

KontponbHas padota No2 o teme
"DneKTpuuecKue 3apsbl.
3apspKeHHBIE Tela U UX

N . but6mmoreka [IOK
55 B3auMojercTBus. IlocTosHHBIN
. " . https://m.edsoo.ru/ff0abea8
anekTpuueckuii Tok"/Beepoccuiickast
MIpOBepoYHasi paboTa MpH MPOBEICHUU
C UCIOJIb30BaHUEM KOMIThbIOTEpa
56 ITocTossHHBIE MATHUTHI, HX
B3aMMO/ICHCTBUE
57 Ypok-uccnenosanue "M3yuenue bubnmnoreka [JOK
IIOJIEH ITOCTOSSHHEIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarxauTHo€ 1ojie. MaraHuTHoe moJje
bu6nuorexa [IOK
58 3eMIIi ¥ ero 3HaYCHHE JJIs KM3HU Ha
https://m.edsoo.ru/ff0acOba
3emiie
OmneIT OpcTena. MarauTHoe nose
bu6nunorexa LIOK
59 ANEKTPUUYECKOTO Toka MaruutHoe

IMOJIC KaTyHIIKHU C TOKOM

https://m.edsoo.ru/ff0acld2



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

60

[IpumeHeHue IeKTPOMarHuToB B
texHuke. JJaboparopnas padora Nel 1
"N3y4yenue neicTBUSI MarHUTHOTO
T0JIsl HA MPOBOJAHUK C TOKOM"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcnonp3oBanue
ANEKTPOABUraTEIeH B TEXHUUECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaboparopHas padora Nel2
"KoHcTpynpoBaHue 1 U3y4eHHe
paloThI eKkTpogBUraTesns"”

bubmnoreka IIOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbiTel @apazes. 3akoH
3JE€KTPOMArHUTHON MHIYKIUU.
IIpaBuio Jlenna

63

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DJICKTPHUECKOW IHEPTUH.
DJEKTPOCTAHIIMK Ha BO3OOHOBJISIEMBIX
HUCTOYHHUKAX SHCPTHUU



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

[ToaroroBka K KOHTPOJILHOU paboTe
64 1o Teme "DIIeKTPHUECKUE U
MArHUTHBIE SIBJICHUS"

KonTponbnas pabota Ne3 mo teme
"JJIeKTpUYECKUE U MAarHUTHBIC

65 spneHus"/Beepoccuiickas
MpoBepoYHasi paboTa MpH MPOBEACHUN
Ha OyMa)KHOM HOCHUTEJIE

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

66 PesepBHblii ypok. Pabora ¢ Tekctamu

o teme "TermnoBeie sBiaeHus"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0accbe

PesepBHrlIit ypok. Pabota ¢ Tekctamu
67 o Teme "[locTossHHBII
ANEKTPUYECKUH TOK"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0acdc6

68 Pesepubrit ypok. Pabora ¢ Tekctamu
o teme "MarauTHele SBiIeHus"

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

155



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuecTBo 4acoB JlaTa
Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoxka Konrpoabnuble | IIpakruyeckue H3y'YeHH
n/n Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoTshI s
1 MexaHnnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnmnoreka HOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIUHENHOE
4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh
5 [IpssMonMHENHOE PaBHOYCKOPEHHOE 1 bubmuoreka [JOK
JBUOKEHHE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBFKCHUS. 1

I'paduk cxopoctu



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

Jlaboparopnas pabota Nel
"OnpeneneHue yCKOpeHus Teja npu

bubnunoreka LIOK

7
PaBHOYCKOPEHHOM JBHKEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
8 CBoOomHoe nagenue tei. OIbITH
lanunes
PaBHOMEpHOE BHKEHUE TTO
9 OKpy:xkHOCTH. Ilepuon u yacrora bubnnorexa [JOK
oOpanienus. JIuneiinas u yrioBas https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 LleHTpOoCTpeMUTENbHOE YCKOPEHHE
11 Ilepsslii 3akoH HetoToHa. BexTop bubmuoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnmnoreka HOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubmuoreka [IOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha pUMEHEHNE bubmuoreka [IOK
3aKkoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
b K
15 Cuna ynpyroctu. 3akoH ['yka nommorexa O

https://m.edsoo.ru/ff0aeca2



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
https://m.edsoo.ru/ff0aeca2

Pemrenne 3agaud mo reme «Cuia

16
YIPYTOCTHY
17 JlaboparopHuas padota Ne2 bubmmoreka [JOK
«OmnpeneneHue )KeCTKOCTH MPY>KUHBI» https://m.edsoo.ru/ff0aee28
but6mmoreka [IOK
18 Cuua Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3anau mo teme «Cuna bubnunoreka LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGoparopHuas padora "Ne3
20 On epene}i)me Krc))aq)qm HMEHTAa TPCHUS bubmorexa [JOK
pedt " B P https://m.edsoo.ru/ff0af8be
CKOJIbKCHUS
Pemenue 3agau nmo reme "3akoHbI
21 Hprorona. Cuna octu. Cuna bubmorexa [JOK
. YHpyr ' https://m.edsoo.ru/ff0afb8e
TpEeHHS
Cuna Ts>KeCTH M 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO bubmorexa [TOK
' p g https://m.edsoo.ru/ff0af044
MaJICHUs
Ypok-koHpepenus "IBmkeHne Ten
23 BOKPYT TPaBUTAIIMOHHOTO IIEHTPa

(Conueunas cucrema). ['amaktuxu"



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

Pemrenne 3amaud mo reme "Cuia

24 TSYKECTH U 3aKOH BCEMUPHOTO bubmmorexa LIOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 IIepBas kocMHu4eCKask CKOPOCTb. bubnuorexa LIOK
HesecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepUaIbHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpOTO TENA C bubmmorexa LIOK
. . P https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmenT cuisl. LenTp TsKECTH
PaBHOBECHE MaTeprabHON TOUKMU.
AGCOIIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpOrO TENA C©
3aKpEIUIEHHOW OCBIO BPALLICHHUS.
MowmenT cuinsl. LeHnTp TspKecTH
78 Pemenune 3agau mo treme "MoMeHT bubnunorexa LIOK
cunbl. LenTp Tspxkectn" https://m.edsoo.ru/ff0b02b4
ITonroToBka K KOHTPOJIBHON paboTe
" bubnanoreka IIOK
29 1o Teme "MexaHn4Yeckoe JBUKEHUE.

Bs3aumogeiictue Ten"

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

Kontponbnas padota Nel o teme

30 "MexaHn4YecKoe IBUKEHUE bubmmorexa [JOK
N A | ' https://m.edso0.ru/ff0b06ec
BiaumopeiictBue ten
Nmnynsc Temna. UMysabsc CUibl.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubmmoreka [JOK
Ypyroe u HEynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMO/ICHCTBHE
Pemenue 3agad mo teme "3akoH bubnuoreka [{OK

32
COXpPaHEHUs uMIysbca" https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepenuus "PeakTuBHOE
IBUKECHHE B IPUPOJE U TEXHUKE"

bubnmnorexa LIOK
4 M

3 CXAHHHCCKA aOTA H MOUIKOCTS https://m.edsoo.ru/ff0b0a84
PaboTa CHIIBI TSKECTH, CUJIBI bu6anoreka IIOK

35
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota Ned

36 «Omnpenenenue pabOThI CHIIBI TPSHUSI

IIPY PABHOMEPHOM JBHKEHUU TeNa 10
TOPU30HTAIILHON ITIOBEPXHOCTH»



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

CBs3b 9HEprUH U paboTHI.

37
[ToTeHuanpHas SHEPTH
Kunernueckas sueprus. Teopema o bubnuotexa [JOK
38 .
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKe
JlaboparopHast pabota Ne5
40 «3 peHHIc)a 3aK(I:Ha COXpaHCHUS bubmorexa [IOK
i P https://m.edsoo.ru/ffob12fe
SHEPTHUH
41 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [{OK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
4 3aTyxatomue KojieOaHusl. bubnuoteka [JOK
Beinyxaennsle koieOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyeckuil ¥ Npy>KUHHBIA
MasITHUKH
VYpok-uccrnenoBanue «3aBUCUMOCTh
44 repuo/ia KojiebaHuH OT KECTKOCTH bubmorexa HOK
pHo https://m.edsoo.ru/ffOb197a
MIPY>KUHBI U MACCHI TPy3a»
45 [IpeBparnienue sHepruu npu

MEXaHHUYECKHX KOJICOaHMSIX



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

JlabopaTopHas pad6ota Ne6
«OmnpeneneHne 4acToThl U Eproia
KOJICOAHU TIPY)KUHHOTO MasiTHUKA)

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

47

JlabopaTtopHas padotalNe7 «IIpoBepka
HE3aBUCHMOCTH NIEPUOJIa KoJIeOaHMit
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

bubnuoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiHbl. CBONWCTBA
MEXaHU4eCKHX BOJIH. [IpogosibHbIE 1
MOIEPEYHBIE BOJTHBI

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

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuieckue BOJTHBI"

50

3Byk. PacnipocTpaHeHnue u oTpaxeHue
3ByKa

51

VYpok-uccnenosanue "HabmroneHune
3aBHUCHMOCTH BBICOTHI 3BYKa OT
qacTOTEI"

52

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKHUI pE30HaHC



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

Ypok-koHpepeHus "YIIbTpa3ByK u

bubnunoreka LIOK

53
MH(]Pa3BYK B MPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOU padboTe Eus LOK

nonaoTexa

54 110 TeMe "3aKOHBI COXPaHEHMUS. https://m.edsoo.ru/ffOb25f0
Mexannveckue KoeOaHust i BOJIHBI" T '
Kontponbnas padota No2 o teme

95 "3aKoHbI COXpaHeHus. MexaHuueckue
KoJieOaHus U BOJIHBI"

56 DNeKTPOMarHuTHOE TOJIE. bubnmnoreka [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe

57 CaoiicTBa 2NIEKTPOMAarHUTHBIX BOJH
Ypok-koudepenmus "llkana

58 3JIEKTPOMATrHUTHBIX BOJIH. bubnuotexa [JOK

Hcnonbs3oBanue 31€KTPOMarHUTHBIX
BOJIH I COTOBOI CBA3H"

https://m.edsoo.ru/ffOb2fe6



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

VYpok-uccnenosanue "M3yuenue

. bubnuorexa [{OK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOMIIBHOTO TeiedoHa
Pemenue 3agad Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DJIeKTpOMAarHuTHas IPUPOa CBETA.
61 Cko OIZTI) cBera BOJIII;OII:I)IG CBOICTBa bubnnorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku csera. [IpsmonuHeitHoe
62 acIpocTpaHeHHUE CBeTa. 3aTMEHUS bubmorexa HOK
pactipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETAa. 3epKaia.
63 Pemenue 3a1a4 Ha npuMeHEeHNE bubmorexa HOK
p https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKCHHSI CBETa
64 [Ipenomnenune ceera. 3aKkoH bu6muoreka [JOK

MpEIOMJICHUSA 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

[TosnHOE BHYTpEHHEE OTpakeHUE
cBeta. Mcnonb3oBaHue MoJIHOTO
BHYTPEHHEI0 OTPaKEHUS B
ONTHUYECKUX CBETOBOJIAX

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b3c5c

66

JlaboparopHas pabota Ne8
"UccnenoBanue 3aBUCUMOCTH yIJia
MIPEIIOMJICHHUSI CBETOBOTO JTy4a OT yTJIia
MaJIeHus Ha TPaHUIIe "BO3IYX-

nn

CTCKIIO

67

Ypok-koHpepennus "Mcnons3oBanue
MOJIHOTO BHYTPEHHETO OTPAKEHHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS
CBS3b"

68

JInna3el. OnTHdeckas cuiia JIMH3BI

bubmnoreka IIOK
https://m.edsoo.ru/ffOb3f2c

69

ITocTpoenne n3o0pa>keHHii B TMH3aX

but6mmoreka [IOK
https://m.edsoo.ru/ff0b444a



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

JlabopaTopHas pabora Ne9
"Onpenenenue GOKyCHOTO

bubnunoreka LIOK

70
pacCTOAHUS U ONITUYECKOM CHUJIIBI https://m.edsoo.ru/ff0b4206
cobuparomei JTUH3bI1"

7 Ypok-koHpepeHmus "OnTudeckue bubmmoreka [JOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ff0cOa7e

79 I'ma3 kak onTH4Yeckas CHCTEMA. bubnuoreka [{OK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepentus "leerTo
3penusi. Kak coxpanuts 3penue”

Pasnoxxenue 6enoro ceera B CIEKTp.

74 OnbiTel HetoToHa. Criokenune bubnuoreka [{OK
CIEKTpaIbHBIX LBETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JIaGoparophas pa6ota Nel0 "OmnbITb
0 pa3JoKEHUI0 OENoro cBeTa B

75 CIIEKTpP U BOCIIPUATHIO LIBETA bubmorexa HOK

P P https://m.edsoo.ru/ff0cOe2a
MPEAMETOB MPU UX HAOIIIOACHUT
yepes LBETOBbIe (pUIbTphI"
Ypok-npakTukyM "BosHOBBIE
76 CBOWCTBA CBETA: TUCTIEPCHS,

uHTepdepeHus u nuppaxnus”



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

Omnsitel Pe3epdopaa u ruranerapHas

bubnunorexa LIOK

77
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma
bopa
Hcnyckanue 1 noriouieHue cBera
79 atomoM. KBanTel. JInneiuaTeie bubmmorexa [JOK
) ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-npaktukyMm "Habmrogenue bubnnorexa [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamuoakTBHOCTE U €€ BHJIBI bubmmorexa [JOK
https://m.edsoo.ru/ff0c1672
82 CrpoeHue aTOMHOTO sijipa. bubnnorexa [JOK
Hyknonnas monens https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bubmmnoreka HOK
N3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3agad mo treMe: but6mmoreka [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Ypoxk-koH(pepenius "PaqnoakTuBHbIE
P Gep 8 Bu6mmotexa IJOK
86 W3IYYCHUs B TIPUPOJIE, METHUIINHE,

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

SnepHble peakuu. 3aKOHbI

87 COXpaHEHUs 3aps1I0BOI0 U MacCOBOIO bubmmorexa LIOK
p P https://m.edsoo.ru/ff0c1c58
qyuceln

88 DHeprus CBI3U aTOMHBIX sijiep. CBs3b bu6muoreka [IOK
MacChl U SHEPrUuu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau o reme "SnepHeie
peaxkuun"

90 Peakuuu cunTE3a M AeneHUs SIAEP. bubnuoreka [IOK
Uctounuku sHeprun CosiHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koudepenuus "Anepnas

01 sHepreTuka. Jlencreus
PaaNOAKTUBHBIX U3TyYEHUN Ha
JKUBBIE OPTraHU3MBbI"

ITonroToBka Kk KOHTPOJIBHOM paboTe
92 1o TeMe "DIIEKTPOMAarHUTHOE TOJIE. bubmuoreka [IOK

DJIEKTPOMArHUTHBIE BOJIHBI.
KBanrtoBeie saBineHus"

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 padota Ne3 no teme
"DNEeKTpPOMarHuTHOE MOJIE.

93
DNEeKTPOMarHUTHHIE BOJHBI.
KBanTtoBsbie siBeHus"
[ToBTOpEeHME, 0000IIECHNE.
94 JIaGopatopHbie pabOTHI IO Kypc bubmmorexa [IOK
" patop . P | pey https://m.edsoo.ru/ff0c245a
BzaumopeiictBue Ten
[ToBTrOopenue, o6o0menue. Pemenne
95 ACUETHBIX U KQYEeCTBEHHBIX 3a7a4 110 bubmmorexa [JOK
P " " https://m.edso0.ru/ff0c2572
teme "TernoBsie mpoLEecCh
[ToBTOpenue, 06o61eHue. Pemenue
bu6anoreka IIOK
96 pacUeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110
| o https://m.edsoo.ru/ff0c2a22
teme "KIIJI TennoBeIX ABUTATEIICH
IToBTropenue, o6o0menue. Pemenne
but6mmoreka [IOK
97 pacUeTHBIX U KaYeCTBEHHBIX 3a]1a4 110

teme "KIIJI anekTpoycTtaHOBOK"

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, 0000IIEHNE.

bubnunorexa LIOK
%8 ‘J‘Ia6opaTop HbIC paGOHTH 1o Xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMU I10 TeMe "3aKOHBI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHEHHS B MEXaHHKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TekcTaMH 110 TeMe "CBeTOBEBIE 1 bubnnorexa [JOK
| https://m.edsoo0.ru/ff0c3044
SIBJICHUS
IToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTtamu 1o TeMe "KBaHToBag u 1
sanepHas Gpusmnka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

[TPOT'PAMME



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




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» dusuka, 7 knacc/ [epreimkun .M., BanoB A.U., AKiinoHepHOE 00I1IECTBO
«3marensctBo «lIpocBemienre»

» dusuka, 8 knacc/ [epeimkun .M., BanoB A.U., AkiinonepHoe 00111eCTBO
«3marensctBO «lIpocBenienne»

» dusuka, 9 knacc/ [epeimkun U.M., BanoB A.U., AkiinonepHoe 00111ecTBO
«3narensctBO «IIpocBenienre»

METOJINYECKHNE MATEPHAJIBI IJIS1 YUYUTEJIA
resh.edu.ru

uchi.ru

infourok.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka IJOK






