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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJicHa Ha OCHOBE TOJIOKEHUN W TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepkanue mnporpaMMmbl 10O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYAIONIUXCSI W OPTaHU3AMNI0 HW3YYCHUS
GU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTOo mpenmera B peanuzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPeIMETHBIM pe3yJibTaTaM 0Oy4YeHHs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycraHaBIMBaET paclpeiejieHue yueOHOro MaTepuana
1o rogam oOydeHus (IO Kjaccam), MpeuiaraeT MpUMEPHYIO TOCIE0BATENbHOCTD
W3Y4YCHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS IMPEIMETHOTO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa € MENBIO OKa3aHUS METOIUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

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

Opnna W3 THaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOUT B (DOPMUPOBAHUHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

Nzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaraeT OBJAJCHHE
CIIEIYIONTUMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMH €CTeCTBCHHOHAYIHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNS;

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JIOKa3aTeNIbCTBA JIJISl TIOJTYYCHHS BHIBOJIOB.

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



oOpa3oBaTenbHbIX opraHuzanuax Poccuiickoit denepanuu, pearu3yromnUx

OCHOBHbBIE  00I11€00pa3oBaTeIbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM

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

npuoOpeTeHne HHTEepeca M CTPEeMJICHHMsS OO0y4aloumxcsi K HaydyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE HUX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIe MO3HAHH U (POpMUpPOBAHHE
HCCIIEIOBATENILCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBJICHUSIM;
¢opMHupoBaHKE HAYYHOTO MHPOBO33PEHHUS Kak pe3yjbTara H3ydeHHs
OCHOB CTPOCHHSI MaTepHH U (PyHIaAMEHTATBHBIX 3aKOHOB (DU3HKHY;
dbopMupoOBaHrE TPEICTABICHUNA O POMU (UUKH ISl PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo(hecCUOHATIBHON JIeATENbHOCTH, CBSI3aHHOW ¢ (PU3MKOM, OArOTOBKA K
JaynbHeNeMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

I[OCTI/I}KGHHG OTHX ueneﬁ IIporpaMmsal 110 (1)I/IBI/IK€ Ha YpPOBHC OCHOBHOI'O

o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DM3UUECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

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

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

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOro COACepKaHuUs,
BKJTFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (U3HMKHU, aHAINA3 H
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

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

Ha wu3yuenue ¢usuku (6a30BbI 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).

[Ipennaraemselii B mporpamMmMe mno (pu3HKe nepeyeHb JabopaTopHBIX padoT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHMUS
7a00paTOpHBIX PabOT U OMBITOB € YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0y4Jaromuxcs, CHUcKa dKCIEPUMEHTAIBHBIX 3a/laHui, MpearaéMbIX B paMKax
OCHOBHOT'O TOCY/IapPCTBEHHOTO SK3aMeHa 10 (pU3UKeE.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KaI0IEero Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHU:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuyuHbL. M3Mepenune ¢usnyeckux BenuynH. Dusznueckue
npubopsl. [lorpenHocts u3mepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrve ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAyuYHBI METOJl TMO3HAaHUA: HAOIOJEHUE, TOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBI)KCHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue Gu3NIeCKUX SIBJICHHUN C MOMOILBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SIBJICHHUSI.
2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUN aHAJIIOTOBBIM U
U(POBBIM TPUOOPOM.
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 MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Paszneu 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHUM BeELIECTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE 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. B3auMOCBsA3b 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 10 HAOIIOACHUIO TEIJIOBOTO PACHIMPEHHUSI Ta30B.
3. OmnbIThl 1O OOHAPYKEHUIO JEHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHUU. 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.
Cwmita Kak XapakTepUCTHKa B3auMoAeuCcTBHs Tesl. CHila 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 IO OJHOM mpsiMoi. PaBHomercTByromas cwi. Cuiia TpeHUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMYECKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmroneHue siBI€HHUS] HHEPLUU.
4. HaOmroneHue u3aMeHeHus CKOPOCTU MPU B3aUMOJICCTBUU TEIL.
5. CpaBHEHHE MaccC 0 B3aUMOJCHCTBUIO TEI.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOM MPSIMOIA.
Jlabopamopuvie pabomul u onvimaul.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJICIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHure CpeaHEN CKOPOCTH CKOJBXKEHUs Opycka WM IIapuKa Mo
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 CONMPUKACAIOIIMNXCS 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, KUIKOCTAMH M Taszamu. 3akoH Ilackana. [lHeBmaTmueckue
MaIIMHbI. 3aBUCUMOCTh JAaBJICHHS >KHJIKOCTH OT TIyOuHBL. [ mapoctatuyeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIIHON 000s0ukn 3emin. OmnbiT Toppuuennu. M3mepenue arMmochepHOTro
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) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

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 CHIIBI OT 00BbEMa MOTPYKEHHOW YacTh

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.

Jlabopamopuwie 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 BBITAJIKUBAIOILLIECH CUIIBI, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbIThl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKMBAIOIICH 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.

Pa3znen 5. PaGora u MOIIHOCTB. JHEPIrus.



Mexanudeckas pabotra. MOIIHOCTb.

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

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

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue padOThl CHIIbI TPEHUS IPU PAaBHOMEPHOM JBUKEHUU TeEJa

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

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

Pa3zneua 6. TeruioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
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. BHyTpenHsisi sHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH 3SHepruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u kouaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JABJICHUSL.

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 MPUTSKEHHUS.
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, AEMOHCTPUPYIONIME 3aBUCUMOCTH JABJIEHUS BO3JlyXa 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 sBJICHHS 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 Jlxoyns—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 3JIEKTPUYECKUX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEl.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DneKTpocTaTHieCcKast HHAYKIHUS.

3aKOH COXPAHEHUS SJIEKTPUUECKUX 3apsI0B.

[IpoBOAHUKH U TUDJICKTPUKH.

MonenupoBaHUe CUIIOBBIX TUHUHN AJIEKTPUUECKOTO MOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.

© © N o gk~ w DN E

JIeiCcTBHS 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 MAarHuTa.
MopenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OnbIT Ipcrena.

MarnuTtHoe 1ojie Toka. DJIEKTPOMArHHmT.

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

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHON UHTYKIIUH.

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.

HUccnenoBanne JEUCTBHUS DIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIUDJICKTPUKH.

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 HATIPSKEHUSI HA PE3UCTOPE.

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

[IpoBepka mnpaBWiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia s CHJIbl TOKa MPU TaApaJICIbHOM COCIUHEHUU
pE3UCTOPOB.

OmnpeneneHue padboOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  AJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
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
00BEIMHEHUH 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. M3yuyeHue AeNCTBUA MarHUTHOIO 110JIs HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U U3y4eHHe padOThl AIEKTPOIBUTATENS.

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 JaBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMosiHeNHOE ABMKeHUE. CpellHss 1 MTHOBEHHAas
CKOpPOCTH TeJ1a TP HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOomHOe
najaenue. OnwiTel ['anues.

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

ITepseiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyuHLMT CyNEepO3UIUU CUJL.

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

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO
naneHus. JBuwkenue mianer Bokpyr Comuma. IlepBas xkocMmuyeckas CKOpPOCTD.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYkU. AOGCOMOTHO TBEPAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynbe Tena. 3mMeHeHne ummyiibea. IMITynbCe CHiibl. 3aKOH COXPAaHEHHMS
MMIyJibCa. P€akTUBHOE ABUKEHUE.



Mexannueckas paboTra W MOIIHOCTh. PaboTa cui TsKeCTH, YIPYroCTH,

TpEeHMUSI.

CBs3b OHCPIruu U pa6OTBI. HOTCHHI/IaJILHaH OHEPIrusd Teja, IHOJHATOrO Hal

IMOBCPXHOCTBIO 3CMIJIN. HOTGHHI/IaHLHa}I OHCPIUA C)KaTou IIPY>XHUHBLI. Kunernueckas

OHCPIHUA. TeopeMa 0 KHHETUYECKOM OHCPIUH. 3aKoH COXpaHCHUA MEXaHUYECKOMN

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 JIBHXKEHUH
OTHOCHUTEJIFHO KaOHMHeTa (PU3HKHU.

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

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEIL.

N3MeHeHne Beca Tena mpyu YCKOPEHHOM JIBUKEHHH.

[lepenaya uMIryabca Mpy B3aMMOJCHCTBUU TE.

[IpeobpazoBanus IHEPTUH MPU B3AUMOICUCTBUU TEIL.

CoxpaHeHue UMITYJIbCA MMPU HEYIIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMITyJIbca MpU a0COTIOTHO YIIPYTrOM B3aUMOICHCTBUH.
HaOmronenre peakTUBHOTO JIBHYKCHHS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPH CBOOOTHOM Ta/ICHUH.
CoxpaHeHrEe MEXaHUYECKOW YHEPTUU MPU IBUKECHUU TEJIa MO ICHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Jjisi pa3roHa W JajJbHEUIIIEr0o paBHOMEPHOTO
JBMDKCHUS MIApUKA W TEIICIKKH.

Omnpenenenne cpeaHed CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHUS
IapuKa 1o HaKJIOHHOU IUIOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NMPU PAaBHOYCKOPCHHOM JBIKCHUU 10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBMOKCHUHN 03 HavallbHOW CKOPOCTH.



5. [IpoBepka THUIOTE3bl: €CIM TNPU PABHOYCKOPEHHOM JBHKEHUHU Oe€3
Ha4yaJbHOM CKOPOCTU IIyTH OTHOCATCS KakK PSAJ HEYETHBIX YHCEN, 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. OnpeenieHne  pabOThl  CHJIBI  YIIPYTOCTH MpPU  TMOABEME TIpy3a ¢
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXPAHEHUS SHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: Iepuo,
4acToTa, aMIUINTyJAa. MaTteMaTnuecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUM MPHU KOJIeOATETbHOM JBUKECHHUH.

3aryxaomue — konebaHus.  BpiHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BoJIHBI. (CBOICTBA MEXaHMYECKMX BOJH. IIpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpoOCTPAHEHUS.
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.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpaneHnne npo10bHbIX U NONEPEYHBIX BOJIH (HA MOJIEIN).
Habnrogenune 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.
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AKYCTUYECKHUI pE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OmpeneneHne dYacTOThl M Tepuoja KoJeOaHM MaTeMaTHU4ecKOoro
MasiTHUKA.
OmnpeeneHue 4acToOThl U Nepruojia KojaebaHu MpyKMHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH TMEpHOJia KoJIeOaHUM MOJIBEIIEHHOTO 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
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. V3mepeHue ycKopeHus CBOOOHOTO MaeHUS.

Paznea 10. D1eKTpPOMATrHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
ANEKTpOMarHuTHhIX BOdH. I[llkana siexkTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
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. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
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 Teneckomna. ['ma3 kak onTuyeckass cuctema. bin3opykocTs U
JAaTbHO30PKOCTb.

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

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300paxxeHU# B TIIOCKOM, 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. [Tomy4yenue 6e0ro cBETa MPH CI0KEHUH 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 3aBUCUMOCTH yIJla MPEJIOMIIEHUSI CBETOBOTO JIy4ya OT yIJia

MaJICHUS HA TPAHUIIE «BO3LyX—CTEKIIOM.

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

6. ONBITHI 10 Pa3I0KEHUIO OEJIOro CBETA B CIIEKTP.

7. OmbITBl IO BOCHPHUATHIO I[BETA MPEAMETOB NPHU WX HAOIIOJACHUU uepes3
[[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. CTpO€HHE 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. CBsi3b Macchl W 3HEpruu. Peakiuu 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. Conextp BOogopoza.

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: MU3MEPEHUE SHEPIUU YACTHUIBI 10 TOPMO3HOMY

nytH (1o dpoTorpadusim).



3. HM3mepenue paanoakTUBHOTO (hoHA.

IHoBTOpPHUTEIHLHO-00001IAIOIIIUI MOTYJIb.

[ToBTOpUTENHEHO-00001AIOMINKA MOAYJIh TIPEIHA3HAYEH JIJIsi CUCTEMaTHU3alluu
u  0000IIeHHS  TPEIMETHOrO  COACp)KaHWA U OMbITa  JICSITEIbHOCTH,
MPUOOPETEHHOTO TPU M3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe IS MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »J3K3aMEHy MO (usuke g oO0ydaronmxcs,
BBIOPABIIINX ATOT yUEOHBIN MPEIMET.

[Ipn M3ydyeHUM JTaHHOTO MOAYJISA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BHUJBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECleunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMupyercs
€CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
SABJICHUN TPUPOJLI U TEXHUKH, OBJIAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHUE
ABJICHHS, TPUMEHSA TMOJY4YEHHbIC 3HAHWS, pemarh 3aJadyd, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO AECSATEIBHOCTHBIM XapaKTep JaHHOTO pas3jielia pealn3yeTcs
32 CY€T TOro, 4YTO OOy4Yaromuecs BBIIONHIIOT 3aJaHUsl, B KOTOPBIX UM
npeIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacro3HaBaTh M HAYYHO OOBSICHATH
(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 HAy4HbIE OCHOBBI HAMO0OJIE€ BAXKHBIX JOCTHUKEHUM COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMEP, TPAKTUUECKOTO UCMIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILICHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30BAHUA

N3ydenne (u3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

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

pe3ynbTaToB.

B pesynbrare usyuenus UMK Ha YpOBHE OCHOBHOI'O OOIIEr0 00pa3zoBaHus

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B

qacCTH.

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

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

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUXKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYUMBIX
U JITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHHME BA)XHOCTU MOPAJIBHO-3TUYECKUX IPUHIMUIOB B JAECATEIbHOCTU
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

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

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUYECKOM HAayKd KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABJIAIOLLICH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEATEIIbHOCTH;

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

— OCO3HAHME LIEHHOCTH Oe30macHoro obOpas3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBWJI OE30MacHOTO TOBEICHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

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

6) TPy10BOI0 BOCIIMTAHMS



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

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECCHil, CBA3aHHBIX C (PHU3UKOM;

e 7)3K0JIOTHYECKOT0 BOCIIMTAHUSA:

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

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBUSIM COLMAJIBLHOM U NPHPOIHOM
cpeasbl:

e — TOTPEOHOCTh BO B3aMMOJICHCTBUM TPH BBHIIIOJIHCHUU HCCIICIOBAHUN U
POCKTOB (DM3UYCCKOW HAIPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
JIPYTHX;

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

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

e — OCO3HaHME Ne(PUIUTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH B 00J1acTU
busuKy;

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

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

e — OLEHKA CBOMX JCWCTBUH C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpexdy,
BO3MOJKHEIX TJI00aJIbHBIX TTOCJIEICTBUI.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCGHHMS TpOrpaMMmbl IO (U3MKE HAa YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YIeOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4EOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



Bba3oBble JJornueckue 1eiicTBUA:

BBISIBIIATH W XapaKTEePU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHUI);

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

BBISIBJISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B pacCMaTpUBaEMbIX (paKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3NYECKUM SIBJICHUSIM;
BBISIBIIATh TTPUYUHHO-CJICACTBEHHBIC CBS3U TMPU HM3YYCHHH (PU3NICCKUX
SIBJICHUIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOATENILHO BBIOMPATh CIOCOO pelieHus Yy4yeOHOW (U3MUecKoit
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJXOJISIIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MCITIOJI30BaTh BOMPOCHI KaK MCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUSI,

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

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 00OOIIEHUSI U BBIBOJABI MO pe3yJibTaTam
IPOBEIEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

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

Pabora c nundopmanueii:

IPUMEHSATH Pa3JIUYHbIE METO/bI, HTHCTPYMEHTHI U 3alPOCHI IPH IOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

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

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMYy TMpeICTaBICHHUSA
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



B X0lle 00CyXJeHHUs Yy4eOHOro Marepuaia, pe3yabTaToB JIaDOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI [0 CYHUIECTBY 00CYXAAEMON TEMBbI U
BBICKA3bIBaTh WJIEH, HAllEJICHHbIE HA pPELICHUE 33Jaud M MOAJAEpKaHUE
OJ1arokenaTeIbHOCTH OOIICHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3yIbTAaThl BBIMOJIHEHHOTO (PU3UUYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHONM paOOTBl MpU PEIIEHUU KOHKPETHOH (QuU3HUYECKOM
poOJIEMBI;

NPUHUMATD IIEJTH COBMECTHOW NIEeATEIHHOCTH, OPTaHN30BBIBATh JECUCTBUSA
no e€ JOCTIXKEHHMIO: paclpelensTh poiau, OO0CYyKIaTh MPOLECCHl H
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOIBKUX JIFOCH;
BBITIOJIHATH CBOIO 4acThb pabOThI, JOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAINpABICHUIO M KOOPJAUHHUPYS CBOU JACUCTBHUS C JAPYyTUMHU
YJIeHaMU KOMaH/Ibl;

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

PeryasiTuBHbIC YHUBeEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIIUX
JUTSL petieHust GU3NIECKUX 3HAHUM;

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

CaMOCTOSITENTEHO COCTaBIIATh AITOPUTM pelieHus: (pu3ndeckon 3a1auu win
IJlaHa MCCIEOBAaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH IIPeIjiaraéMbie BApUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ N3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHXKEHHs])) Pe3yJIbTaToOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;



BHOCUTh KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHWCJIE B XOJ BBINOJHEHUS
(U3MYECKOTO UCCIEJOBaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, W3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HHMKIIMX TPYIHOCTEM;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

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

IHNPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIE pe3yIbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJIICHUSA,
HaOJII0IeHUE, SKCIEPUMEHT, MOJEIb, TUIOTE3a, €AMHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, pPAaBHOJCUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audQysus, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBDKEHUE, HEPAaBHOMEpPHOE  JBUIKEHUE, HWHEpLHS,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEINIEHHOM OCBHIO
BpalllCHUsI, TepeAaya [OaBJi€HUS TBEPABIMU TElNaMH, XKUIKOCTAMU U
razamyd, atMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUsS
MEXaHUYECKON AHEPruu) Mo ONUCAHUIO UX XAPAaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JJIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBOM M HEXHUBOU
NpUpOJie, NCUCTBUE CUJIbI TPEHUSI B MPUPOAEC U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JIaBJICHUS Ha KHBOW OpPraHW3M, IJIaBaHUE PbIO, phIuaru B
TeJe YelIO0BeKa, MPU 3TOM NEPEBOUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCIIOIB3YS
dbuznyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC



Tena, CWJa TpEeHUs, JAaBieHHE (TBEPIOro Tena, JKUIKOCTH, Tas3a),
BBITAJIKMBAIOIIAS] CHJIa, MEXaHWYEeCKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWIbl, KO3(Q(UIMEHT TMOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETHYeCKass U TOTEHIMAJIbHAST JHEPrus), MpPU ONUCAHUM TPABUIBHO
TPaKTOBaThb  (PU3WYECKUI  CMBICT  HUCHOJB3YeMBIX  BEJIMYMH, UX
00O3HAYEHUA U EIUHUIBI (PU3UYECKUX BEIUYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl TIpaBuja CIOKEHUs cuil (BAOJIb OJHOM mpsiMoif), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMena, IpaBUiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (DOPMYJIUMPOBKY 3aKOHa H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE U3 1-2
JOTHYECKHX ILIAaroB ¢ ONOpOHM Ha 1—2 M3yuEHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIU 32aKOHOMEPHOCTH;

peumate pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopMyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaJINM3a
YCIJIOBHS 3a/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BENTUYUHBI B (HOPMYJBI U TPOBOJIUTH PACUETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1a4, OLEHUBATh PEaJTUCTUYHOCTD
MOJIYYeHHOU (PU3NYECKON BETUYHHBL;

pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
NpeanojoxkeHue  (rumoresy),  pa3iuyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
bu3nIecKux CBOMCTB Tel: dbopmynrpoBaTh IPOBEPSIEMBIE
IPEIOJIOKEHNs, COOMPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pyA0BaHHUS,
3aMMChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSIHUSA, BPEMEHM, MAacChl Tela,
00béMa, CHUJIBI M TEMIEPAaTypbl C MCHOJb30BAHHEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3AMUCHIBATH IMMOKa3aHUS TPUOOPOB C YyUETOM
3aJIaHHOM aO0COIOTHOM MOTPEITHOCTH U3MEPEHUN;



IIPOBOUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKON BEJTMYUHBI OT
JIPYroi C HCIOJNB30BAHUEM TMPSAMBIX HM3MEPEHUU (3aBUCHMOCTH MYTH
pPaBHOMEpPHO JBIDKYIIETOCS Tella OT BPEMEHH JABIDKCHHUS TeJa, CHIIBI
TPEHHSI CKOJIBLKECHHUS OT Beca Teja, KaueCTBa 00pabOTKH MOBEPXHOCTEH T
Y HE3aBHCHMOCTH CHJIBI TPEHUS OT ILIOMIAJN CONTPHKOCHOBEHUS TEII, CHUITBI
YIPYrOCTH OT Y/JIMHEHUS MPYKWHBI, BBHITAKUBAIOIICH CHIIBI OT 00BbEéMa
HOTPYKEHHOW YacTH TeJla M OT TUIOTHOCTH JKUIKOCTH, €€ He3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT IMIyOHHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBUM
TUTABaHMsSI TEJl, YCIOBHI pAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHWHM  Y4eOHOTO HWCCIEAOBaHWs, COOUpAaTh YCTaHOBKY U
BBITIOJHATh W3MEPEHUS, CIenysl MPeOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yJIbTaThl MOJIYYCHHOW 3aBUCUMOCTH (DH3UYECKHX BEIUYHH B BHUJIC
NPEUIOKCHHBIX TAONHII U TpadUKOB, JCNIATh BBIBOJBLI IO pPE3yJIbTaTaM
UCCIICTIOBAHMS,

IPOBOJNTh KOCBEHHBIC H3MEpPCHHsS (DH3MYECKHX BEIMYUH (IJIOTHOCTD
BEIICCTBA JKUAKOCTH W TBEPJAOTO TeEja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3JyXa, BBITAJIKUBAIONIAS  CWJIA, JICHCTBYyIOIIas Ha
NOTPYKEHHOE B KHJIKOCTh TeNOo, KOA(D(PHIIMEHT IONIe3HOro IeHCTBUS
IPOCTBIX MEXaHU3MOB), CIEAysd NPEUIOKECHHOW HWHCTPYKIUU: TIPH
BBITIOJTHCHHH HW3MEPEHUI COOHMpaTh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHC/ISATH 3HAYCHUE UCKOMOW BEJTUYHHEI,

coOJII01aTh MpaBUjIa TEXHUKN 0€30MacCHOCTH P paboTe ¢ 1ad0paTOpHbIM
00opy1I0BaHUEM;

YKa3bIBaTh TPUHITUIIBI JCHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IMHAMOMETD, COOOIIAIONIMECS COCYIbI, OapoMeTp,
phIyar, MOIBMKHBIA U HETIOBMKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;
XapaKTepU30BaTh MPUHIUIBI JCUCTBUS HW3YYCHHBIX MPUOOPOB H
TEXHHYCCKUX YCTPOWCTB C ONOPOH Ha WX OMNHCaHUsA (B TOM 4YHCIIE:
MOJIINITHAKH, YCTPOWCTBO  BOJOIPOBOAA, THUIPABIMYCCKUN  Ipecc,
MaHOMETp, BHICOTOMEP, IOPIITHEBOW HACOC, apEOMETP ), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (pM3MUYECKHUX SBJICHUI M HEOOXOIUMbIe (PU3NYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOIUTH  MPUMEpPbl  (HAXOAWTh WHQPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3UYECKMX 3HAHUKW B IOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu 1
TEXHHYCCKUMH YCTPOMCTBAMHM, COXPAHCHHS 3J0POBbS U COOJIOACHHMS
HOPM KOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOLEeH cpefie;



OCYIIECTBISITh OTOOp HCTOYHUKOB wuH(opmanuu B HTepHere B
COOTBETCTBHHM C 33JJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIIHXCS
3HAaHUM M IyTEM CPAaBHEHMS PA3JIMYHBIX HCTOYHHUKOB BBIJECIATH
uH(pOpMaIMIO, KOTOpas SBISETCS MNPOTUBOPEYMBONM WM MOMKET OBITH
HEJIOCTOBEPHOM;

UCITI0JIB30BaTh MPHU BBIIIOJIHEHUH Y4E€OHBIX 33JaHUl HAyYHO-TIONYJISPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl cety MHTEpHEeT, BlageTh NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (HPU3HUECKOTO COAEPKAHUSA, B TOM
yucie myOJuYHO JAeNaTh KpaTKue COOOILIEHHS O pe3yJibTaTax IMPOEKTOB
WIM y4EeOHBIX UCCIENOBAHUW, MNpPU H3TOM T[PAMOTHO MCHOJb30BaTh
U3YUYEHHBIM TOHATUIHBIA anmapar Kypca (HU3MKH, CONPOBOXIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB MU HUCCIEIOBAaHUM paclpenenirhb
0O513aHHOCTH B TpPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIIEINTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ, B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBASE MHEHHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCSI YMEHHUI:

HCTIOJIb30BaTh MOHATHS: MAacca U pa3MepPbl MOJIEKYJI, TEIJIIOBOE JIBHKECHHUE
aTOMOB U MOJIEKYJI, arPpEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAINTMYECKUE U
aMmopdHbIe Teja, HACHIICHHBIH W HEHACBHIIMICHHBIA Tap, BIAKHOCTH
BO3/lyXa, TeMIIepaTypa, BHYTPEHHSS DJHEpPrusi, TEIUIOBOM JIBUTATEIIb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsil, HIEKTPUUYECKOE MOJI€, POBOIHUKHU
Y IUDJICKTPUKU, TTIOCTOSSHHBIN AJIEKTPUYECKUIN TOK, MATHUTHOE T0JIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TETJIOBOC PABHOBECHE, CMAaUYMBAHUE, KAMWUISPHBIE SBJICHUS, UCIIAPECHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terjonepeaaya (TEnI0mpPOBOHOCTb, KOHBEKIIUSI, U3IIy4YEHUE),
AJIEKTPU3ALMA TEJ, B3AaUMOJCHUCTBHUE 3aPS0B, JEUCTBUSA DJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICMCTBUE MAarHUTOB, ICUCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsE UHIYKITUS)
M0 ONHUCAaHWI0 UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;



pacrmo3HaBaThb MPOSBICHUE HM3YyUYEHHBIX (U3MUYECKUX SBJICHUNH B
OKpY’)XaloIlleM MHUpPE, B TOM 4HuCle (U3UYECKHE SIBJICHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSHKEHUWE W KanWUDIPHBIE SBIEHUS B IPUPOJE,
KpUCTaulbl B Ipupoie, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHEC
SBIIEHUSI B aTMoc(epe, dIEeKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiH, apeld MoyocoB, poiib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, NOJSIPHOE CUSIHUE, IPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
yueOHYI0, BBLICIATh CYLIECTBEHHbIE CBOMICTBa (IIPU3HAKU) (PU3NYECKUX
SIBJICHUU

OIKCHIBaTh U3yYEHHBIE CBOMCTBA TE€N U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(du3nuecKue BETUUHMHBI (TEMIIEpaTypa, BHYTPEHHSSI SJHEPTUsl, KOJIUYECTBO
TEIJIOTHI, yJeJbHasg TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUloTa
IUIaBJICHUS, YJelbHas TeIuioTa NapooOpa3oOBaHMs, YJEldbHAas TEIJIoTa
CropaHusi TOIUIMBA, KO3()(PUIMEHT TOJE3HOro JEHUCTBUS TEIJIOBOU
MalluHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3AYyXa, JJIEKTPUUYECKHM 3apsf,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHCAHMM TPABWIBHO  TPAKTOBATh
(U3MYECKUI CMBICI MCHOJIb3YEMbIX BEIUYHMH, OO03HAYEHUS U €IMHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBJIECHUS U MPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIO)KEHHSI MOJIEKYJIIPHO-KHHETHYECKOW TEOPUHU
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMHN NOJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa JJ1sl yyacTKa Ienu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHHMS DHEPIHM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

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

pemiath pacu€THble 3aJadyd B 2—3 JEHCTBHS, HCIOJb3Yysd 3aKOHbl U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIUYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIIOBHE, BBISBIATH HEIOCTATOK



JAHHBIX [l PEIICHHs] 3aJadyd, BBIOUpPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOJMMbIC i1 €€ pelleHus, MPOBOJIUTH pPacuéThl U CpPaBHUBATH
MOJTy4Ye€HHOE 3HaUeHHEe (PU3NYECKON BEJTUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath IPOOJEMBbI, KOTOpPbIE MOXXHO PEIIUTh MPU TOMOIIH
(GU3NMYECKUX METOJOB, HCIIOJIB3YSl OIMHMCAHWE WCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE  MPEAMNOJIOKEHUE, OLECHUBATh IMPABUIBHOCTh IOPSIKA
MPOBEICHUS UCCIEA0BAHUS, JIEJIaTh BHIBOJIBL;

MPOBOJUTH OMBITHI 10 HAOMIOMCHUIO (PU3WYECKUX SBICHUN WA
(bU3UYECKUX CBOMCTB TeJl (KaWJUIIPHBIC SBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/IyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH Mpoliecca OCTHIBAHUS U
HarpeBaHus TP H3IYYEHHH OT I[BETa H3JIydarolle (TorjoIiaromei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUSI BOJBI OT TEMIEPATYPhI KUAKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, OJJIEKTPHU3alMs TE1 W B3aUMOJECHCTBUE
ANEKTPUYECKUX 3apsifioB, B3aUMOJCKUCTBUE ITOCTOSHHBIX MAarHHUTOB,
BU3yaliM3allMsl MAarHUTHBIX TOJIEM TOCTOSHHBIX MAarHUTOB, JCHCTBHUS
MAarHUTHOI'O TOJISI Ha IMPOBOJHUK C TOKOM, CBOWCTBA JJICKTPOMArHWTA,
CBOMCTBa DJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYJIUPOBAThH
MPOBEpPSEMbIC MPEONI0KEHHS, COOUPATh YCTAHOBKY U3 MPEAJI0KEHHOTO
000py10BaHUSsI, OMUCKHIBATH X0/ OMbITA U (DOPMYJIUPOBATH BHIBOJIBI,
BBIMOJIHATh ~ NPSIMBIE  W3MEPEHUS  TEMIEPATypbl, OTHOCUTEIIBHOMN
BJIAJKHOCTM BO3/lyXa, CHJIBI TOKa, HANpPSHDKEHUS C HCHOJIb30BAaHUEM
aHaAJIOTOBBIX MPUOOPOB M JATYUKOB (DU3UUYECKUX BEJIMYHMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUH ¢ YIETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMYUHBI OT
JIPYrol C UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
COIIPOTUBIICHUSI MPOBOAHMKA OT €ro JUIMHBI, IUIOIIAJA IONEPEYHOIO
CEUEHHMS U YICIBHOIO COMPOTUBIICHUS BEIIECTBA MTPOBOJHHUKA, CUJIbI TOKA,
UIYyHIEro 4Yepe3 MNPOBOAHUK, OT HaNpsHKEHUST Ha  MNPOBOJHUKE,
HCCIICIOBAHUE TMOCIENOBATEIBHOTO UM  NapajuIeIbHOTO  COCAUHEHHI
MPOBOJHUKOB): TIJIAHUPOBATh HCCIIEIOBAaHUE, COOUPATh YCTAHOBKY H
BBHITIOJIHATh W3MEPEHHUsI, CIeNysl NPEIJIOKEHHOMY IIaHy, (DUKCUPOBATH
pe3yNbTaThl TOJYYCHHOW 3aBUCHUMOCTA B BHUIE TaOIUI] U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS,

MPOBOJAUTL KOCBEHHBIE U3MepeHus (usznueckux BeauuyuH (yAenbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COMPOTHBJIEHHWE TMPOBOJHHMKA, paboTra U
MOIITHOCTh DJIGKTPUYECKOT'O TOKAa): TJIAaHUPOBATh H3MEPEHHS, COOUpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CHEAYS NMPEAJI0KEHHOW MHCTPYKUHH, U
BBIYHCIISITh 3HAYCHUE BEJIMUYUHBI;



cOOJII0AaTh MpaBUiia TEXHUKU OE€30MacHOCTH MpHU padoTe ¢ 1abopaTopHBIM
000opy1I0BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JECHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
CUCTEMa OTOIUIEHHSI JOMOB, THTPOMETp, MapoBas TypOMHA, aMIIEpMETD,
BOJIbTMETP, CUETYMK DIIEKTPHUUYECKOM HHEPIUHU, 3JIEKTPOOCBETHTEIIbHBIE
pUOOPBI, HArPEBATENIBHBIE AIEKTPOIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWMCTBax (PM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
(u3nyecKrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOWCTBA WM H3MEPUTEIIBHBIE
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI AJIEKTPUUYECKUX
Hernen ¢ nociaeAoBaTe/IbHbIM U MapajulesIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyas ycioBHbIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LETIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
XKU3HH 17151 oOecrniedeHnsi 0€30MacHOCTU MPU 0OpallleHuu ¢ IpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30pPOBbSI M COONIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJEHUS B OKPY’KAIOILIEH CpEE;

OCYUIECTBJISTh MOUCK HHPOpMAMK (U3HUECKOTO COJEpKaHUS B
NHTepHeTe, Ha OCHOBE WMMEKOUIMXCA 3HAHUM H IIYTEM CPaBHEHHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGOPMALMIO, KOTOpas
SBJISIETCS. IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBIMOJIHEHUN YYE€OHBIX 3aJlaHUNl HAyYHO-TIONMYJISIPHYIO
JUTEPATYPY (PU3MUECKOrO0 COJEpKaHMs, CIPaBOYHBIE MaTepHabl,
pecypcebl cetu HTepHeT, BlaeTh NpUEMaMy KOHCIEKTUPOBAHUS TEKCTaA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE W KpaTKUE YCTHBIE COOOIICHMUS,
0000mass wHOOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHUsi, B TOM 4YHCJIE€ MyOJMYHO TMPEACTABIATh PE3yIbTaThl
IIPOEKTHOW WJIM HCCIENOBATENBCKON NEATEIbHOCTH, MIPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

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



KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIM BKJIA] B
JEATENBHOCTD TPYIIbL, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

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

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh IMOHATHUSA: CHCTEMa OTCUY€Ta, MaTepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEIFHOCTh MEXaHWYECKOTO ABIKEHUS, NedopmMaius
(ympyrasi, mjgacTuudeckas), TPEHHE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIIOTHO TBEPJOE TEJO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOleOaHus u
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1alIbHO30PKOCTD,
CHEKTPhl UCIYCKAaHUsI W MOTJIOIIEHUA, alib(pa, OeTa- u raMMa-u3IydeHus,
U30TOIIbI, SIIEPHAS] DHEPTETUKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BUXKEHUE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPYKHOCTH, B3aHUMOJCHCTBHE
TeJ, pEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY’KJICHHbBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, NPSIMOJIMHEWMHOE pacIpOCTpaHEHUE, OTPAKEHUE M MPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUEe OeIoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPalbHBIX IIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COJTHEYHOU CUCTEMbI, pEAKTUBHOE
JIBI)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSTHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yIbTPa(pUOIECTOBOTO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
PaMOAaKTUBHBIN (OH, KOCMHUYECKHE JIY4YH, PATAOAKTHBHOE H3ITyUCHUE
OPUPOAHBIX MHHEpPANOB, JEWCTBUE pPANAMOAKTUBHBIX M3IyYEHUH Ha
OpraHu3M 4eJIoBeKa), MpPH ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHUM;



OTHCHIBATh U3yYEHHBIE CBOMCTBA TeN M (PU3UUECKUE SIBICHUS, UCIIONb3YS
(¢u3znyeckue BEIUYMHBI (CpeHSsi W MIHOBEHHAs CKOPOCTb Tejla IpHU
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEepeMElIeHUe, IMyTh, YIJIOBas
CKOpOCTb, CHJIa TpPEHHUS, CWJIA YIOPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOrO TMAJEHUs, BEC Tela, HMIYJbC TeEJa, HWMILYJIbC CHJIbI,
MEeXaHW4YecKas paboTa M MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS JHEPTUS CHKATOU
NPYKUHBI, KHUHETHYECKas SHEPrus, INOJHAs MEXaHH4YecKas >SHEeprus,
NEPUOJ U YacTOTa KoueOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS CPEMIbl), P OMHCAHUU
IPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICH HCIOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUsI W EIWHULBI (PU3NYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH IpaprKy N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
IOPUHIUI CYNEPHO3UIUA CHWJI, NPUHLUI OTHOCUTEIbHOCTH [ amwmies,
3aKOHbl HBIOTOHA, 3aKOH COXPAaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
IpU SIIEPHBIX pEakUusAx, MNPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TE€J, B TOM YKCIE U B
KOHTEKCTE CHUTyalluid NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1aroB C OMoOpod Ha 2-3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bu3znyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacu€THbIe 3afaud (OmMUpamImuecs Ha cuctemMy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAOLINE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHbIE JaHHbIE, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PELIEHMs], TPOBOAUTH PAcU€Thl U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HaueHus (usnueckon
BEJINYMHBL;

pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(bU3MYECKUX METOOB, HCIOJb3ysl ONHMCAHWE HCCIEHOBaHUS, BBIIEIATH
POBEPSIEMOE MPEANOJIOKEHUE, OLEHUBAaTh MPABWIBHOCTh MOpPSJIKa
IPOBEICHUSI  UCCIENOBAHUS, JI€NIaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHUH U OIIBITOB;



OPOBOAUTH OMBITBI MO HAOMIOACHHIO (U3MYECKUX SIBICHUNW WU
(¢u3nyecKux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrHM, 3aBUCUMOCTh IEPHUOAA KOJeOaHUN NPy KMHHOIO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYIBI MaJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PacIIpOCTpaHEHUE CBETA,
pas3ioxeHue Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)KeHHs TMpeaMera B coOuparomien
JuH3e, HAOMIOJCHUE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0Opy/lOBaHUs, ONHUCBIBATH XOJ  ONbITA U  €ro  pe3yJbTaThl,
(opMyIIMpOBaTh BHIBOJIBI;

POBOANUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpellHEe 3HAYeHUE U3MepAeMOl BeIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTEILHOTO TPUOOPaA);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM TNPSAMBIX HU3MEPEHUHN (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadallbHOM CKOpPOCTH, MEepuoja
KOJIe0aHUN MaTeMaTHYeCKOTrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaKeHHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHS OT yrJia
NaJeHNs). T[UIAHUPOBATh HCCIIENIOBAaHUE, CaMOCTOSTENIbHO COOMpPAaTh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
(bU3NYECKUX BEIMYMH B BUIE TAOIWIl ¥ TrpadHKOB, JEJIaTh BBIBOJBI I10
pe3ylibTaTaM HCCeI0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpeHUsi (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpPEHHME Teja ITpU pPaBHOYCKOPEHHOM JBHKECHUH,
YCKOpPEHHE CBOOOJHOTO MaleHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHUSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroIIe JIMH3BI, PAJAMOAKTHBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, cOOUpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY U
BBITMIOJIHATh U3MEPEHUS, CIEIys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOJYUYEHHBIE PE3yNIbTaThl C YYETOM
3aJJaHHOW TOTPEITHOCTH U3MEPEHUA;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MacCHOCTH MIPHU padoTe ¢ 1a00paTOpHBIM
00opy10BaHUEM;

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



CBETa, Jy4, TOHKas JMH3a, IJIaHETapHas MOJelb aToMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/Pa;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
CIHIOMETP, NATYUKH TOJOKEHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMepHuckor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA UM HeoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHUX IPOIECCOB
OpU pPEUICHUH Y4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS N300PAKEHU B INTIOCKOM 3€pKajie M COOMparoLIel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU JIJ1s1 obecriedueHusi 0€30MacHOCTH MpU 0OpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOECHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHMSI B OKPY KaIOLLEH Cpee;

OCYIIECTBISTh TOWUCK HMHPOpMAIMH  (PU3NYECKOTO COACpKAHUSI B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYS TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OTPEJENICHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpPMAIIMH Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,

UCIIOJIb30BaTh MPU BBIMOJIHEHUN YYE€OHBIX 3aJlaHUNl HAyYHO-TIONMYJISIPHYIO
JaUTepaTypy  (pHU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcsl cetu MHTEepHeT, BiajgeTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OAHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpPMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
MyOIMYHO TPECTABIATh PE3yNbTaThl MPOSKTHON WM UCCIEI0BATENbCKON
NESATENIbHOCTH, TMpU 3TOM TPaMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHSATUWHBIN amnmapar u3y4aemoro pasjena (U3MKH U COINpPOBOXKAAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM o0coOeHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne Kosaun4yecTBo 4acoB
JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB u (undposbie)
n Bcer KoHTpoJibH IIpakTHYeck
TeM MPOrpaMMbl o0pa3oBaTe/ibHbIE
/ 0 ble padoThI ue padboTsbl
I pecypchl
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKOIIEr0o MUpa
1 bu6mmoreka [IOK
1' ®du3zuka - HayKa 0 IpuUpoae 2 https://m.eds00.ru/7f416
194
1 bubmuoreka [JOK
2' ®u3nvecKre BETNYNHBI 2 1 https://m.eds00.ru/7f416
194
. bu6mmoreka [JOK
1. EcrecTBeHHOHAy4HBINH METO
2 1 https://m.edsoo.ru/7f416
3 MTO3HAHMS
194
Hroro no pazneny 6
Paspnen 2. [lepBoHayaibHbIE CBEAEHHS O CTPOCHHH BellleCTBA
5 bu6mmorexa [{OK
1' CTpoeHue BelecTsa 1 https://m.eds00.ru/7f416
194
5 N bubmuorexa [JOK
. JIBM>XeHue 1 B3aUMOJICHCTBHE
2 1 https://m.edsoo.ru/7f416
2 YaCTHI] BEIIECTBA
194
2. ArperaTHbl€ COCTOSIHUS 5 bubnuoreka [IOK
3 BelIeCcTBa https://m.edsoo.ru/7f416



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

Wroro no pazueny 5

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

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

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

4 asnenue. Ilepenaua bu6mmorexa [IOK
1' JIaBJICHUS TBEPIBIMU TEJIAMH, 3 https://m.edsoo.ru/7f416
KHUIKOCTIMH U Ta3aMHU 194
4 bu6mmoreka [JOK
2' JlaBJieHUe KHUIKOCTH 5 https://m.edsoo.ru/7f416
194
4 bu6mmorexa [JOK
3' ATMochepHOe TaBIcHUE 6 https://m.edsoo.ru/7f416
194
4 JleiicTBUE KUIKOCTH U Ta3a Ha bubmiorexa HOK
' . g 7 1 https://m.edsoo0.ru/7f416
4 MOTPYKEHHOE B HUX TEJIO 194



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

Utoro no pazgeny

21

Pa3nes 5. PaGoTra 1 MOIIHOCTD. JHeprus

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

I10 ITPOT'PAMME



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

8 KVIACC

Ne i/

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoaunuecTBO 4acoB

Bcero

JaexkTpoHHble (LU(poBbHIe) 00pa3oBaTebHbIE PeCYPChI

Paznen 1. TensoBbIE ABJIEHUS

C N
1.1 TPOCHAC H CBOHCTEA 7 bubmuoteka [{OK https://m.edsoo.ru/7f4181ce
BEIIECTBA
1.2 TeruoBbie MPOIECCHI 21 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28

Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS

DNEeKTpUUECKUe 3apsbl.
2.1 3apsKeHHbIE Tella U UX 7 bubnuoreka [{OK https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBHUE
H N
2.2 OCTOAHBIN . 20 bubmuoteka [{OK https://m.edsoo.ru/7f4181ce
IIEKTPUUYECKUIN TOK
2.3 MarHuTHbIE SIBICHUS 6 bubmuoreka [{OK https://m.edsoo.ru/7f4181ce
C)
2.4 AICKTPOMATHHTHAA 4 bu6mmoreka IIOK https://m.edsoo.ru/7f4181ce
WHTYKIHSI
Hroro 1o pasuery 37
PeszepBHoe Bpems 3
OBIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



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 KoanyecTBO 4acoB
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposbie)
n KoHnTpoabsn IIpakTHyeck
U TeM MPOrpaMMbI Beero o0pa3oBaTejibHbIE
/ ble paboThI He padboTsbl
0 pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
bubnnoreka IIOK
MexaHn4eCKOe JBHKCHUE
10 1 https://m.edsoo.ru/7f41a4
H CIIOCOOKI €r0 OIUCAHUS a6
bubmuorexa [JOK
B3aumoeiicTBre Tei 20 1 3 https://m.edsoo.ru/7f41a4
ab
bubmmoteka [IOK
3aKOHBI COXPaHCHHUS 10 3 https://m.edsoo.ru/7f41a4
a6
Hroro o pasneny 40
Pa3nen 2. Mexannuyeckue Koj1e0aHUs U BOJHDI
bu6nuoreka [IOK
MexaHnnyeckue KojieOaHus 7 3 https://m.edsoo.ru/7f41a4
ab
bu6nuoreka [IOK
MexanndecKre BOJIHEI.
8 1 3 https://m.edsoo.ru/7f41a4
3ByK
ab
Wroro no pazueny 15

Pa3zgea 3. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI



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

DNEeKTPOMArHuTHOE IMOJe U

bu6nmoreka [IOK

6 https://m.edsoo.ru/7f41a4
AJICKTPOMArHUTHBIE BOJTHBI 26
Hroro mo pazneny 6
Pa3gen 4. CBeToBbI€ IBJICHUSA
3aK0HBI pacHpOCTpaHEHUS Bubmorexa ITOK
pactipoctp 6 https://m.edsoo.ru/7f41a4
cBeTa
a6
bubnnoreka IIOK
JIMH3EI U OTHYECKUE
6 https://m.edsoo.ru/7f41a4
npuOOpHI
a6
bubnnoreka IIOK
Pasnoxxenue Oenoro csera
3 https://m.edsoo.ru/7f41a4
B CIIEKTP
ab
Uroro no pazneny 15
Pa3znen 5. KBanToBbBI€ SIBJICHUA
Hcnyckanue n bubnmnorexka HOK
MOTJIOIIEHUE CBETA 4 https://m.edsoo.ru/7f41a4
aTOMOM ab
bu6nuoreka [IOK
CrtpoeHre aTOMHOTO sijipa 6 https://m.edsoo.ru/7f41a4
ab
bu6nuoreka [IOK
SAnepHble peakuun 7 https://m.edsoo.ru/7f41a4
a6
Hroro no pasgeny 17



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

Pa3nea 6. [loBTopuTe1bHO-00001a101MIT MOYJIb

[ToBTrOpenue u o6o0IIEHNE

bu6nmoreka [IOK

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

YACOB I10 ITPOTPAMME



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




HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KosmnuecTBo
Ne ni/m Tema ypoka 4acoB
Bcero
®uzrka — Hayka 0 Ipupojie. SIBIeHus mpuposl
Du3nYECKUe ABICHUS
3 Ou3nyecKue BEJIMYNHBI U UX U3MEPEHHE 1
4 Ypok-uccienoBanue "M3mepenue TeMieparypbl Ipy MOMOIIH KUIKOCTHOTO TEPMOMETPA U TaTUHKA 1
TeMIepaTypsl"”
5) Mertoap! HayuHOTO TTo3HaHUsA. Onrcanne GU3NIECKUX SIBICHUH C TTOMOIIBIO MOJETIEH 1
6 Vpoxk-uccnenosanue "[IpoBepka rumoressl: 1adbHOCTh MOJETA MIAPUKA, MTYIIEHHOTO 1
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIE BBICOTA MTycKa"
7 Crpoenue BeniectBa. OnbIThL, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEILIECTBA 1
8 JIBr>KeHHE YacTuIl BEIIECTBA 1
9 VYpoxk-uccnenoanne «OMBITHI 10 HAOIIOACHHUIO TETIOBOTO PACITUPEHHS Ta30B) 1
10 ArperatHble COCTOSIHUSI BEIIECTBA 1
11 Oco0eHHOCTH arperaTHBIX COCTOSTHUM BObl. O000meHne o pazaeny «llepBoHadanbHbIE CBEICHUS 1
0 CTPOCHUU BEIIECTBA»
12 Mexanudeckoe aBmkeHue. PaBHOMEpPHOE U HEPAaBHOMEPHOE JIBIKCHHE 1
13 Cxkopoctb. EnuHuIBI cCKOpocTH 1
14 Pacuer nytu 1 BpeMeHH JIBHIKCHHS 1
15 HNuepuusa. Macca — Mepa HUHEPTHOCTH T 1




16

IInoTHOCTE BemiecTBa. PacueT Maccel u 00beMa Tejia Mo €ro MIOTHOCTH

17 JlaGopaTtopHas pabota «OrnpeaesieHne IMIOTHOCTH TBEPOTO TEIay

18 Pemenue 3amgau no reme "[lnorHocts BemecTBa"

19 Cuna Kak xapakTepucThka B3aumoaeicTus Ten. Cuiia ynpyroctu. 3akoH ['yka

20 JlaboparopHas paboTa «l3ydyeHne 3aBUCUMOCTH pacTsbKeHus (Aedopmariiu) mpyKUHbI OT
IIPUIIOKEHHOHN CUIIBI»

21 SIBnenue Tsarotenus. Cuia TSKECTH

22 CBsi3b MEXIy CHIION TSDKECTH U Maccoil Tena. Bec tena. Pemenne 3agau no teme "Cuna tspkectu"

23 Cunia TsDKeCTH Ha IPYTuX TuraHetax. Gu3nyeckue XapakTepUCTUKH TIAHET

24 N3mepenue cun. Jlunamomerp

25 Bec Tena. HeBecomocTh

26 CrnosxeHue AByX CUJI, HAIIPaBJICHHBIX MO OAHON NpsAMoi. PaBHomelCcTBYOIAs CHIT

27 Pewmenue 3anau no reme "PaBHojelicTByromas cui'

28 Cuna tpeHus u e€ BUIbl. TpeHue B IpUpoJie U TEXHUKE

29 JlaGopaTtopHnast pabota «/3yueHne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHUSI OT CUJIBI JJABJICHUS U
XapakTepa CONMPUKACAIOITUXCS TTIOBEPXHOCTEM

30 Pemenue 3a1au Ha onpe/ieieHre PaBHOACHCTBYIOIEH CHITBI

31 Pemenue 3amau mo remam: «Bec Tenay, «['padudeckoe nzodbpakenne cuimy, «CHITbI»,
«PaBHOIEUCTBYIONIAS CUI»

39 KonTpomnpHas pabora o Temam: «MexaHuueckoe IBIKEHUEY, «Macca, I0THOCThY, «Bec Tenay,

«['paduueckoe nzobpaxenue cuiny, «CUib»




33 Hasnenne. CriocoObl yMEHBIICHUS U YBEJIWYCHHUS JABICHUS 1
34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a OT 00bEMa, TeMITepaTyphl 1
35 [lepenava naBienust TBEPABIMU TellaMU, JKUJIKOCTSIMH U razamu. 3akoH [lackans 1
36 JlaBiieHHe B )KHUIKOCTH U ra3e, BEI3BAHHOE JICHCTBUEM CHJIBI TSKECTH 1
37 Pemenue 3ana4 no teme «/laBnenue B )KUIKOCTH U ra3e. 3akoH [lackansy» 1
38 CooOmaronuecs COCyIbI 1
39 [MuapaBnuyeckuii mpecc 1
40 Manomertpsl. [lopiHEeBOM KUIKOCTHBIN HACOC 1
41 ATMocdepa 3emMiu ¥ IPUIHUHBI €€ CYIIeCTBOBAHUS 1
42 Bec Boznyxa. ATMocdepHOe 1aBieHue 1
43 N3mepenne armocdeproro nasnenus. OnbiT Toppudeniu 1
44 3aBHUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT BHICOTHI HaJl ypOBHEM MODS 1
45 Bbapometp-anepouna. AtmochepHoe TaBIeHE Ha Pa3IMYHBIX BHICOTaX 1
46 Pemenue 3amgau o teme " AtmochepHoe naBieHue" 1
47 JleiicTBHE )KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeN0. ApXuUMen0Ba cuiia 1
48 JlaboparopHas paboTa «OnpeaeneHre BEITATKUBAIOIICH CUITBI, IEHCTBYIOIIEH Ha TEIo, 1
MOTPYKEHHOE B )KHUJIKOCTh)»
49 JlaboparopHas paboTa o Teme «lccrnenoBanue 3aBUCUMOCTH Beca Tejia B BoJie 0T 00bEMa 1
MOTPYKEHHOU B )KHUJIKOCTh YaCTH TeIa
50 [TnaBanue Ten 1
51 JlaboparopHas pabota "KoHCTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHHE JIOJKH U 1

omnpezeneHue e€ rpy30noabEMHOCTH"




Pemenue 3agau no remam: «llnaBanue cynos. Bo3nyxoriaBanue», «/laBinenue TBEpAbIX TEN,

52
KUAKOCTEN U Ta30B»

53 KonrtponbHas padora no reme «JlaBieHue TBEPABbIX TEN, KHUIKOCTEH U ra30B»

54 Mexannueckas pabota

95 MormHocts. EquHuUIb MOITHOCTH

56 VYpok-uccnenosanue "Pacy€t MOIIHOCTH, pa3BUBAEMOM MPHU MOABEME I10 JIECTHHIIE"

57 [Ipoctbie Mexanu3mbl. Peruar. PaBHOBecHe cuil Ha pblyare

58 Poruaru B Texnuke, ObITy U nipupoje. Jlaboparopnas padota «VccnenoBanue ycioBuil paBHOBECHUS
phlyara

59 Pemenue 3anau no teme «YciioBusi paBHOBECHS pblyara»

60 Koadduuument noneznoro aerictus mexanusma. JlaboparopHnas padora «M3mepenne KIT/{
HAKJIOHHOM INTIOCKOCTH»

61 Pemenue 3amau mo teme "Pabora, momuocts, KIT/"

62 Mexanunueckas sHeprusi. Kunetnueckas u noTeHUuanbHast SHEPrus

63 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH

64 YPpOK-3KCIIEpUMEHT IO TeME " IKCIEPUMEHTATBLHOE ONPEACTICHUE N3MEHEHUSI KHHETUYECKON 1
MOTEHINAIBLHON YHEPTUH MIPU CKATHIBAHWH TE€JIa 10 HAKJIOHHOW MIOCKOCTH"

65 KonrponbHas padora no reme «PaboTa 1 MOUTHOCTb. DHEPTHUs»

66 PesepsHslii ypok. Pabora ¢ Tekctamu 1o Teme "MexaHndeckoe IBIKeHHe"

67 Pesepubrii ypok. Pabota ¢ Tekctamu o Teme "JlaBnenue TBEPIABIX TEN, )KUAKOCTEH U Ta30B"

68 PesepHbIii ypok. Pabota ¢ Tekctamu o teme "Pabora. MomuocTs. Dueprus"




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




8 KVIACC

KosmnuecTBo
Ne n/m Tema ypoka 4acoB
Bcero
1 OCHOBHBIE TIOJI0KEHHUS MOJICKYIISIPHO-KMHETUYECKOM TEOPHH U MX OIBITHBIC TIOATBEPIKICHHS 1
Macca u pa3mep aTOMOB U MOJIEKYT
3 Mogenu TBEPIOTO, )KUAKOTO M Ta3000pa3HOTO COCTOSHHM BEIIECTBA 1
4 OObsicHeHHEe CBOMCTB TBEPAOTO, )KHUJIKOTO U Ta3000pa3HOT0 COCTOSIHHIM BEIIECTBA HA OCHOBE 1
MOJIO’KEHUN MOJIEKYJIIPHO-KMHETUYECKOM Teopuu
Kpucrammmuecknue n amop¢HbIe Tena
CmauuBaHue ¥ KanmIsipHOCTh. [[0BepXHOCTHOE HATSIKEHUE
TennoBoe pacupeHue u cxaTHe 1
8 Temneparypa. CBsi3b TEMIIEPATypbl CO CKOPOCTBIO TETJIOBOTO IBUKEHUS YaCTHI 1
9 Baytpennsist sHeprust. CriocoObl U3MEHEHUS BHYTPEHHEW YHEPTUN
10 Buasl Tennonepenaun 1
11 Ypoxk-koHdpepenuus "[IpakTuyeckoe UCIOIb30BaHNE TEMIOBBIX CBOMCTB BEIIECTB U MaTEpHAaJiOB B 1
LeIsiX dHeprocoepexeHus"
12 KommduecTtBO TemIOTHL. Y IeabHas TEMIOEMKOCTD 1
13 YpaBHeHue TeroBoro 6ananca. TermmooOMeH U TEIIOBOE paBHOBECHE 1
14 JlaGopaTtopHas padota "HccnenoBanue siBJICHUS TEIII000OMEHA TPU CMEIIUBAHUHU XOJIOTHON 1 1

ropsiueit BozbI"




Pacuer konuuecTBa TCIIJIOTHI, HGOGXOI[I/IMOI‘O AJI1 Harp€BaHus TEJia U BbIACIACMOIO UM IIpU

15
OXJIaXIEHUU

16 JlaGopaTopHas pabota "OnpeneneHue yaeabHON TEMIIOEMKOCTH BeliecTra "

17 OHeprus TOIMBa. Y 1eJbHas TEMJI0Ta CrOPAHUS

18 [InaBneHue u oTBepAECBaHNE KPUCTALIMYECKUX Tell. Y JefbHas TeIUI0TAa IUIaBICHUs

19 JlaboparopHas pabota "Onpenenenue yaenbHON TEIIOTH TUIaBIeHUs JIbaa"

20 [TapoobpazoBanue u koHAeHcamus. Vcnapenue

21 Kunenwue. Y nenbHas Temiora napooOpa3oBaHus U KOHIEHCAUU. 3aBUCUMOCTb TEMIIEPaTyphl
KUIIEHUSI OT aTMOC(HEPHOro JaBJICHUS

22 Bnaxnocts Boznyxa. JlabopaTopHas padora "OnpeneneHne OTHOCUTEIBHON BIaXXHOCTH BO3ayxa"

23 Pemenue 3a1a4 Ha onpezieNIeHNE BIAKHOCTH BO3yXa

24 [Tpunummne! paboTel TeroBbIx ABurareneil. [laposas TypOuHa. /[Burarens BHyTpEHHETO CrOpaHus

25 KII/I rermoBoro asurareis. TenaoBble IBUTAaTENM U 3alIUTa OKPYXKaroLEnH cpeabl

26 3aKOH COXpaHEHMsI U IIPEBPALICHNS DHEPTUHU B TEIUIOBBIX IIPOLIECCAX

97 [TonroroBka k KOHTpOJIbHOU padoTe 1o Teme "Temnoble siBiIeHus. VI3MeHeHne arperaTHbix
COCTOSIHUU BenrecTBa"

28 KonrpomnbHas padora no reme "Tensoble sBneHus. Fi3MeHeHne arperaTHbIX COCTOsSIHUI BeecTBa"

29 DnexTpu3arys Tell. J[Ba pojia 3JeKTPHUSCKHUX 3apsiIoB

30 Ypoxk-uccnenoBanue "DIEKTPU3ANUS TN HHIYKIUEH U IPU COTPUKOCHOBEHUH"

31 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona




Onekrpuueckoe nojue. HanmpspkeHHOCTh aneKkTpuueckoro nois. [Ipunnun cyneprno3nuuu

32
JIEKTPUUECKUX MOJIeH

33 Hocurenu snekTpudeckux 3apsaaoB. DiieMeHTapHbIi 3apsa. CTpoeHue aroma

34 [IpoBOgHUKY U IHUANEKTPUKH. 3aKOH COXPAHEHMSI 3JIEKTPUUECKOTO 3apsiia

35 Pemenue 3a1ay Ha IpUMEHEHHE CBOMCTB 3JIEKTPUUECKUX 3apsii0B

36 DNEeKTpUYECKU TOK, YCIOBUS €ro CyLIeCTBOBaHMs. VICTOUYHUKH JIEKTPUUECKOI0 TOKA

37 JlecTBHS 2IEKTPUUECKOT0 TOKA

38 VYpok-uccnenoanue "JleificTBUE 3JIEKTPUUECKOTO M10JIs HA TPOBOJHUKU U JUIEKTPUKU"

39 DNeKTpUYECKU TOK B MeTaJlIaX, )KUIKOCTAX U ra3ax

40 OnexTpuyeckas LEelb U €€ COCTaBHbIE YaCTU

41 Cuna Toka. JlaboparopHas pabota "M3mepeHue u peryinpoBaHie CHUIIbI TOKa"

4 Onekrpuueckoe HanpspkeHue. Bonbtmerp. Jlaboparopnas pabota "M3mepeHue u peryinpoBaHue
HanpspkeHus"

43 ConpoTusieHNe MPOBOJHUKA. Y IENbHOE CONTPOTUBIIEHUE BELLIECTBA

44 JlaGopatopHas paboTa "3aBUCUMOCTb JIEKTPUUECKOTO COMPOTUBIICHUS IPOBOJHHUKA OT €0 JJIHHBI,
IUIOLIA/IN NIOTIEPEYHOT0 CEUEHUs U Marepuana”

45 3aBUCHMOCTb CHJIBI TOKA OT HallpsbKeHUA. 3akoH OMa 1715 yJacTKa LenH

46 JlaboparopHas pabota "lccrnenoBanue 3aBUCUMOCTH CHIIBI TOKa, MAYIIETO Yepe3 Pe3ucTop, OT
CONPOTHUBIICHHS PE3UCTOPA U HANPSKEHMS Ha pe3ucTtope”

47 [TocnenoBarenbHOE U apaJUIEIBHOE COCTUHEHUS IPOBOIHUKOB




JlabopaTtopHast pabota "I[IpoBepka npaBuiia CI0KEHUS HAPSHKEHUH MPU MOCIIEI0BATEILHOM

48
COCJIMHEHUH JBYX PE€3UCTOPOB"

49 JlabopaTtopHast pabota "[IpoBepka npaBuiia JijIsi CUJIbI TOKA MIPHU NapaijIeIbHOM COSAMHEHUN
pe3ucTopoB”

50 Pemenue 3ana4 Ha mpuMeHeHue 3akoHa OMa 1715 pa3InyHOr0 COeTMHEHUS MPOBOIHUKOB

51 PaboTa 1 MOIIHOCTE AMEKTpUYECKOro Toka. 3akoH [xoymnsa-JIlenia

52 JlaboparopHas padota "Onpenenenne paboThl 1 MOIIHOCTH 3JIEKTPUUECKOI0 ToKa"

53 DNeKTpUUeCKHe e U MOTPeOUTeNHn NIeKTPUIecKoi s3Heprun B ObITy. KopoTkoe 3aMbIkaHue

54 [ToaroroBka Kk KOHTPOJIBHOU paboTe Mo TeMe "DIeKTpudecKue 3apsibl. 3aps>KEHHBIE TENa U UX
B3aUMOJIeUCTBUSI. [10CTOSIHHBIN AEeKTpUUECKUNA TOK"

55 KonTposbHas pabora o Teme "DnekTpruueckue 3apsabl. 3apsHKeHHbIE Tela U UX B3aUMOJICUCTBHUS.
[TocTosiHHBIM 21eKTpUYECKUil TOK"

56 [TocTostTHHBIE MATHUTBI, X B3aUMOJCICTBUE

57 VYpoxk-uccnenosanue "M3yuenune mosei mocTOSHHBIX MarHuTOB"

58 MaruutHoe nosne. MarautHoe nosie 3eMJIM ¥ €r0 3Ha4€HUeE IS )KU3HU Ha 3eMie

59 OmneIT DpcTena. MarHuTHOE 1oJIe JIEKTPUUYECKOr0 TOKa MarHuTHOE 10JI€ KaTyIIKH ¢ TOKOM

60 [TpumeHeHue 351eKTpoMarHuToB B TexHuke. JlabopaTtopHas pabora "U3yuenue neictBus
MarHUTHOTO TOJIsl HA TPOBOJAHUK C TOKOM"
ONEeKTPOABUTATEb IIOCTOSIHHOIO TOKa. VICIIo/Ib30BaHNE AIIEKTPOIBUTATENIEH B TEXHUUECKUX

61 yCTpOMCTBax U Ha TpaHcnopre. JlabopatopHas pabota "KoHcTpynpoBaHue U u3ydeHue paboThl

3neKTpoaBUrarTess"




62 Onpitel @apanes. 3aKoH MeKTpoMaruuTHOW nHAykuu. [Ipasuiio Jlenna 1
63 OnextporeHeparop. CriocoObl MOy4eHHsI NEKTPHUUECKON SHEPrUU. DINEKTPOCTAHLIUU Ha 1
BO300HOBJISIEMbIX HCTOYHUKAX SHEPTUU

64 [MonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe "DIEKTPUIECKUE U MarHUTHBIC SIBICHUS" 1
65 KonTponpHast pabota o Teme "DIeKTpUYECKHE U MATHUTHBIC SIBJICHUS" 1
66 PesepBHblii ypok. Pabota ¢ Tekcramu o Teme "TerioBble siBieHus" 1
67 PesepBHblii ypok. Pabota ¢ Tekcramu o Teme "[locTosHHBIN 3NIeKTpruiecKuii TOK" 1
68 PeseprHblit ypok. Paborta ¢ Tekctamu 1o Teme "MarautHeie sSiBJIeHUS" 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

KosmnuecTBo
Ne n/m Tema ypoka 4acoB
Bcero

1 Mexannueckoe nBrxkeHne. MaTepuanbHas TOUKa 1
2 Cuctema orcueta. OTHOCUTEIBHOCTh MEXaHUYECKOTO JABUKCHUS

3 PaBHOMEpHOE MPSAMOIMHEHHOE TBUKECHHE

4 HepaBHomepHoe npsimonuHeiiHoe ABmkeHne. CpellHss 1 MTHOBEHHAs! CKOPOCTb 1
5 [TpsimonHEHOE paBHOYCKOPEHHOE ABMKEHUE. Y CKOPEHUE 1
6 CKopocThb MPSAMOIUHEHHOTO paBHOYCKOpeHHOTOo NBMkeHus. ['paduk ckopoctu 1
7 JlaGopaTtopHast padota "OrnpeienieHne yCKOpeHUs Tejla Mpyu paBHOYCKOPEHHOM JBUYKEHUH T10 1

HAKJIOHHOM MJI0CKOCTH"
8 CBoboxnoe nagenue ten. OnbiTel [anunes 1
9 PaBHOMepHOE BIKeHUE TTO OKpYXHOCTH. [lepuon u yactora oOpamienus. JInneitHas u yrimonas 1
CKOpPOCTH

10 LlenTpocTpeMUTENLHOE YCKOPEHUE 1
11 ITepssriit 3akoH HeroToHa. Bextop critbl 1
12 Bropoii 3akon HetoTona. PaBHozelicTByro1mas cuia 1
13 Tpernii 3akoH HerotoHa. Cynepno3nnuns CHi 1
14 Pemienue 3agau Ha npuMeHeHue 3aKkoHOB HploTOHA 1
15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemenue 3amay mo teme «Cuia ympyroctu» 1
17 JlaGopatopHas pabota «OnpeneneHne 5KeCTKOCTH IPYKUHBD) 1




18

Cuna tpenus

19 Pemenue 3agau no reme «Cuiia TpeHuUsD
20 JlaboparopHnas pabota "Onpenenenue KodhhUIeHTa TPEHUS CKOIBKCHHS"
21 Pemenue 3anaud no teme "3akonsl Hetotona. Cuna ynpyroctu. Cuna tpeHus"
WA TSDKECTH U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHUE CBOOOAHOTO NMaCHUs
22 C v 0
93 VYpoxk-koudepenuus "JIBrkeHNE TEI BOKPYT TPaBUTAIMOHHOTO 1eHTpa (CoHevHas cucTemMa).
lamaktuku"
24 Pemenue 3amad no treme "Cusa TSKECTH M 3aKOH BCEMUPHOTO TATOTEHUS"
25 [TepBas kocMuyeckast ckopocTs. HeBecoMocTh U eperpys3ku
%6 PaBHOBecue MarepuanbHOil Touku. AGcomoTHO TBEpAOE Teno. PaBHoBecue TBEpIOTO Tena ¢
3aKpETIEHHOW OCBIO BpalLlEHUs
27 MowmenT cunsl. LienTp TsoxecTn
28 Pewenue 3anay no reme "MomeHT cuibl. LlenTp Tsxectn"
29 [ToaroroBka k KOHTpOJBHOU paboTe 1o Teme "MexaHuueckoe ABMKeHUe. Bzaumopeiicteue ten"
30 KontpomnbHas padora o reme "MexaHnueckoe ABrkeHne. Bzanmoneiicteue ten"
31 Nmnynbe Tena. UMnynbsc cuiibl. 3aKOH COXpaHEHUSI UMITYJIbCA. YTIPYTOE U HEYIIPYToe
B3aMMOJEICTBHE
32 Pemenue 3anau no Teme "3akoH coxpaHEHMsI UMITyJIbca"
33 VYpoxk-koHpepenuus "PeakTuBHOE ABM)KEHHE B IPUPOJE U TEXHUKE"
34 Mexanundeckas paboTa U MOIITHOCTh
Ta CUJIBI TSPKECTH, CUIIBI TH U CUJIbI TPEHUS
35 PaGoTa ¢ ecTH, C oC c e




JlaboparopHas pabota «OnpeneneHrne padbOThl CHIIbI TPSHHS IPU PABHOMEPHOM JIBIDKEHUU Tella TI0

36 1
TOPU30HTAJILHOM MMOBEPXHOCTH»
37 CBs13b sHepruu U padboThl. [loTeHnnanbHas sHeprus 1
38 Kunernyeckas sneprus. Teopema 0 KUHETUYECKON YHEPTHU 1
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE 1
40 JlabGopaTtopHast pabota «M3yueHue 3akoHa COXpaHEHUS IHEPTUN» 1
41 KonebarenbHoe IBMKEHUE U €T0 XapaKTEPUCTHKH 1
42 3aryxaromue Koyebanus. BeiHyxaeHHbIe KoeOanus. Pezonanc 1
43 MatemaTtuyeckuil U NPy>KUHHBIA MasgTHUKH 1
44 Ypoxk-uccnenoBanue «3aBUCUMOCTb IEpHOJIa KOJIEOaHHH OT KECTKOCTH MPY>KUHBI M MACChI TPY3a» 1
45 [IpeBparieHre S3HEPrUU IPH MEXAaHUYECKUX KOJICOaHUAX 1
46 JlaGopaTtopHas pabota «OnpeaeneHne 4aCTOThl U IEPHo/ia KOJIeOaHH MPY>KMHHOTO MasiTHUKA 1
47 JlaGopaTtopHast pabota «[IpoBepka HE3aBUCUMOCTH TIepUoIa KoieOaHuii rpy3a, MOABEIIEHHOTO K 1
HUTH, OT MacChl Ipy3a»
48 Mexanunueckue BoiHbl. CBOMCTBa MeXaHNUECKUX BOJIH. [IpooIbHbBIE U IOTIEPEUHbIE BOJIHBI 1
49 VYpoxk-koH(pepennus "MexaHndeckrue BOIHBI B TBEpI0M Tene. CelicMruiecKre BOTHBI" 1
50 3Byk. PactipocTpanenue u oTpakeHune 3ByKa 1
51 VYpoxk-uccnenoanue "HabmoieHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI" 1
52 ['poMKOCTb 3ByKa U BbICOTA TOHA. AKYCTUYECKUN PE30HAHC 1
53 VYpok-koHpepenuus "YnpTpa3Byk U HHPPa3BYK B MPUPOJIE U TEXHUKE" 1
54 [TonroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "3aKOHBI COXpaHeHHU. MexaHnueckue KojaeOaHus u 1

BOJIHBI"




55 KonTponpHas pabora o Teme "3aKoHBI cOXpaHeHUs. MeXxaHu4ecKue KoJeOaHus U BOJIHBI"

56 DNEeKTPOMarHUTHOE MoJjie. DIEKTPOMArHUTHbIE BOJIHBI

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

58 Ypok-koupepennus "[llkaa 371eKTpOMarHUTHBIX BOJIH. VICIIOIb30BaHNE 3JIEKTPOMArHUTHBIX BOJIH
U1 COTOBOM cBA3U"

59 Ypok-uccienoBanue "M3yueHne CBONCTB 3JEKTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOUIBHOTO
tenedona"

60 Pemienue 3a1a4 Ha onpeenieHre YacTOThI U JITUHBI 3JICKTPOMAarHUTHOW BOJTHBI

61 DneKkTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA

62 Wcrounuku ceera. [Ipsmonuneiinoe pacnpoctpanenue csera. 3arMenus Comnina u JIyHsl

63 3aKoH oTpaxkeHHs cBeTa. 3epKkaia. Pemenue 3a1ay Ha MPUMEHEHHE 3aKOHA OTPAKEHUsI CBETa

64 [Tpenomnenue cBeTa. 3aKOH MPEIOMIICHUS CBETa

65 [TonHoe BHYTpeHHEE OTpakeHHe cBeTa. Vcrnonbp30BaHNE MOTHOTO BHYTPEHHETO OTPaKEHUS B
ONITHYECKUX CBETOBOJIAX

66 JlaboparopHas paboTta "lMccrnenoBanue 3aBUCHMOCTH YTJIa IPETOMIIEHUS CBETOBOTO JIy4a OT yriia
MaJieHusl Ha TpaHulle "BO31yX-CTEeKIO""

67 VYpok-koHpepenius "Vcnonb30BaHne NOTHOTO BHYTPEHHETO OTPAKEHUSI: CBETOBO/IbI,
ONTHUKOBOJIOKOHHAS CBS3b"

68 JIunzsl. OnTuyeckas cuiia JIMH3bI

69 [TocTpoenne n300paKeHU B JIMH3AX

70 JlaGopaTtopHnas padota "Onpeaenenne POKyCHOTO paCCTOSHUS U ONTHYECKOW CHIIBI COOMparomei

JIUH3E"




71 Ypoxk-kordpepenuus "OnTHuecKue TMH30BbIE MPHOOPHI"

72 I'na3 xak ontuueckas cucrema. 3peHue

73 Ypok-koudpepennus "Jlepexto 3penus. Kak coxpanuts 3peHue" 1

72 Paznoxenue 6enoro ceera B criekTp. OmbiTel HetoToHA. ClI0KEHHE CIIEKTPATLHBIX I[BETOB. 1
[ucniepcus ceera

75 JlaboparopHas paboTa "ONOBITHI 0 Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP M BOCIPHUATHIO IIBETA 1
IPEMETOB MPH UX HAOIIOJCHUN Yepe3 IIBETOBBIC (PHIBTPHI"

76 Ypoxk-nipaktuky™m "BoJHOBBIE CBOWCTBA CBETa: AUCHIEPCHs, HHTEpdEepeHIus 1 qudpakius” 1

77 OmnbiTel Pezepdopaa u rmmanerapHasi MOAeNb aToMa

78 ITocrynater bopa. Moaens atroma bopa 1

79 Hcnyckanue u norjiomieHne ceera atoMoM. KBauThl. JInHelWyaThie CIEKTPhI 1

80 VYpok-npaktukym "HabnroeHne ciekTpoB UciyckaHus" 1

81 PannoakTHBHOCTE U €€ BUJIBI 1

82 Ctpoenne aTOMHOTO siipa. HykimoHHast Mojiens 1

83 PanuoaktuBHbIE NIpeBpanieHus. M3otomsl 1

84 Pemenue 3anau no teme: "PagnoakTuBHbIE peBpalieHus” 1

85 [Tepuon momypacmana 1

86 Vpoxk-koHpepennus "PagnoakTUBHBIC HU3TYISHUS B IPUPOJIE, MEAUITMHE, TEXHUKE" 1

87 SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apSAJ0BOTO U MAaCCOBOTO UHCEIN 1

88 DHeprus CBS3U aTOMHBIX siiep. CBsA3b MacChl U YHEPTUU

89 Pemenue 3ama4 no teme "SnepHbie peakuu” 1

90 Peakuuu cunresa u nenenus saaep. Mcrounuku sueprun CosHia u 3BE371 1




Ypok-koHpepennus "Anepuas sHepreTuka. J{elcTBUS paiOaKTUBHBIX U3TYYCHHUIA Ha )KUBBIC

91 " 1
OpraHU3MBI

92 [ToxroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe "IIEKTPOMArHUTHOE MoJIe. DIEKTPOMAarHUTHBIC 1
BOJIHBI. KBaHTOBBIC sIBICHUS"

93 KoHTposbHast pabota 1mo Teme "DIeKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIC BOTHBL. KBaHTOBBIE 1
siBICHUS"

94 [ToBTOpenue, o606meHue. JlaboparopHasie paboThl o Kypey "B3aumoneiicteue Ten'” 1
[ToBTOpenue, 06o61eHue. PemeHne pacueTHbIX U Ka4eCTBEHHBIX 3a1a4 1o Teme "TeruioBbie

95 ’ 1
npouecchr”

96 [ToBTOpenue, 0600mIeHNe. Pemenne pacyeTHbIX 1 KaueCTBEHHBIX 3aaa4 1o Teme "KIIJ] TerioBbix 1
nsurareaen"

97 [ToBTOpenue, o6ob6meHue. Pemenne pacueTHBIX U KadyecTBeHHbIX 3a1a4 o Teme "KI1/] 1
AJIEKTPOYCTaHOBOK"

98 [ToBTOpenue, 06061meHne. Jlaboparopasie paboThI 10 Kypcey "CBEeTOBEIC SIBICHUS" 1

99 [ToBTOopenue, o6o0mmenue. Pabora ¢ Tekcramu no TeMe "3aKkoHbl COXpaHEHUs B MeXaHuke" 1

100 [ToBTOpenue, o6ob6menue. Pabora ¢ Tekctamu no teme "KoneGanust 1 BOTHBI" 1

101 [ToBTOpenue, o606menne. Pabota ¢ Tekcramu no Teme "CBETOBBIE SIBICHUS" 1

102 [ToBTopenue, o6o0menue. Pabora ¢ Tekctamu no Teme "KBantoBas u siaepHas Gpusuka' 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




