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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHa Ha OCHOBE TOJIOKEHUN U TpeOOBaHHWI K pe3yiabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpaMmbl 1O (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBCHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAlPEIMETHBIM pe3yJibTaTaM 00y4eHUs, a TaKkKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejjiaraeT NpuMEpHYI0 MOCIe0BaTeIbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOUIM YUYUTENIO B CO3/IaHNU paboueil MporpaMMbl 110 y4eOHOMY MPEIMETY.

®uzrka SABISIETCS CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX PEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NIECKON
reorpadueii, BHOCUT BKJAJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa,
MpPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUA, TO €CTh CII0C00Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOWT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOUUMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOIIMMHU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPOPETUPOBATH  JIAHHBIE U HUCIOJB30BaTh  HAy4YHbIC
JI0Ka3aTesIbCTBA JIJISl TOJIyYEeHUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKK HaA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenomaBanus ydeOHoro mpenvera «®Dusmka» B
oOpa3oBarenpHBIX opraHusauusax Poccuiickoit @Denepanuu, peaau3yrOIIUX
OCHOBHbIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHne HHTepeca M CTpPEeMJICHHS OOydYalolmuXcsl K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHHUS KakK pe3yJbTaTa H3y4eHHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMupOBaHKE TPEJICTABICHUNA O PO (UMKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHATIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTrKeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIICTYIONINX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJOB pEIICHHUS MPOCTCUITNX pPacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPHUTEIBHBIX PUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (PU3NIECKOTO COACpKaHUA,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 4aca B Hezenmo), B 9 kiacce — 102 gaca (3 yaca B HeJeto).



[Ipensaraemeiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUUTEeb JeiaeT BEIOOP MPOBEICHUS
7ab0paTOpHbIX PabOT M OMNBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIICPUMEHTATBHBIX 3aJaHUM, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®usuka — Hayka O mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHU:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpemHocts u3mMepeHnit. MexxayHapoHasi CUCTEMa €IMHHUII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBEeHHO-HAYUYHBIM METOJl TMO3HAHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabOmogaemMoro aByieHus. Onurcanue GU3NUECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUSL.
2. Dusnueckue NpuOOpsl U MPOLEaypa NPAMbIX U3MEPEHHUI aHAJIOTOBBIM H
U(POBBIM MPUOOPOM.
Jlabopamopuwie pabomul u onvimol.
1. OmpeneneHne UEHbI IeIEHUS LIKaJIbl U3MEPUTEILHOTO TpUbdOpa.
2. M3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OmnpeneneHue pasMepoB MaJIbIX TeJ.
5. M3mepenue temmeparypsl HpU MOMOIIMA >KMIKOCTHOTO TEpMOMETpa U
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM OoJibllIe, yeM OOJIbIle BhICOTA
IIyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne wuactul BemecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTUIl C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEN M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.



1. Habnronenue 6poyHOBCKOTO JBUXKCHHUS.

2. HaGmonenue nuddyzum.

3. HaOmionenue  siBneHuid,  OOBSACHAIOMIMXCA  MPUTSHKECHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUSL.
Pa3nea 3. /IBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe JBH>KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpelHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSL.
SlBnenue wHepruu. 3aKOH HWHEpUHUH. B3auMonencTBue Tel Kak MNpUYMHA
W3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. I3mMepeHue cuibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HabnroaeHue MexaHU4eCKOTO ABUXKECHHUS Tela.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKECHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HalOnroneHue U3MEHEHUs] CKOPOCTH TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEeHHE MaccC 10 B3aUMOJICHCTBUIO TEI.
6. CnoxxeHue cuJj, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuwie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue MI0THOCTH TBEPAOTO TeNa.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MIPUIIOKEHHOMN CHUIIBL.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa COMPUKACAIOLINXCS TOBEPXHOCTEM.
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Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenne. CriocoObl YMEHBIIIEHUSI U yBEJIWYEHUS JaBlieHus. JlaBiieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00b&ma, TemmepaTypbl. l[lepemaua naBieHus
TBEPABIMU TEJIAMU, KUJKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MaIuHbl. 3aBUCUMOCTh JABJICHUS JKUJIKOCTH OT TiayOuHbBI. [mapocraTudeckuit
napajgokc. Coolraromuecs: cocyibl. [ napaBindecKkue MeXaHU3MBbl.

Atmocdepa 3emau u armocdepHoe AaBiaeHue. [IpuumMHBI CyIIeCTBOBAaHUS
BO3MyIIHOW 000y0ukn 3emiu. OmbiT Toppudemmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JleiicTBHE KUJKOCTH W ra3a Ha MOrpyKEHHOE B HUX TeJIO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[lepenava naBIeHUS KUJIKOCTHIO U Ta30M.

Coobmiaromuyecst COCYIbl.

['mapaBauyueckuu mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJIa U TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJTKMBAIOIIEH CUJIBI BECY BBITECHEHHOM XKHUJIKOCTH.

8. YcIIOBHE IUIABaHUS TEJ: IUIABAHHWE WJIA MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIICHHUS TNIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHOM B
JKUJIKOCTh YacTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
IIOIPYKEHHOE B JKUIKOCTbD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJIKOCTH, OT MaccChl TeJa.

4. OnpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpY>KEHHOM B
JKUJIKOCTh YaCTH TeJla U OT INIOTHOCTH >KHUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpElEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanuueckast pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.

I e
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«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprus. KuHeTnueckas W INOTEHUHUAIbHAS  DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JABIXKCHUU Tela

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. H3amepenue KIIJl HakTOHHOI MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Paspnen 6. TenuioBbie sIBJICHHA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO--KMHETUYECKOW TEOPUU CTPOECHUS
BemecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJ. ONBITHI, NMOATBEPKAAOIINE
OCHOBHBIE T10JIOXKEHUS MOJIEKYJIAPHO-KUHETHYECKOU TEOPHUHU.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammnueckue u amopdusie Tena. OObICHEHUE CBOMCTB ra30B, KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE TIOJIOKEHUW MOJEKYJISPHO--KUHETUYECKOW TEOPUH.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBs3p TemMneparypel €O CKOPOCTBIO TEIJIOBOIO JIBH)KECHHSI
yactull. Buyrpennsss sHeprus. CrnocoObl HW3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TerIonepeaaya 17§ COBEpULICHNE paboTHI. Bunsl TEIIONEPENAYH:
TEIUIONTPOBOHOCTh, KOHBEKIUS, U3TyUYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHEe TerwioBoro Oananca. [lmaBnenwe u
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. Mcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Ipunuuner pabotsl TeraoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPALEHUS SHEPTUHU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.
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HaGmronenne 6poyHOBCKOTO ABHIKEHHUS.

HaoGmonenne nuddysun.

HabGnroaeHue sIBJICHUI CMauMBaHUS U KalTWJUISIPHBIX SIBJICHHM.
Hab6mroneHune TemioBoro pacmmpeHus Tel.

V3meHeHnue naBieHWS Ta3a MPU U3MEHEHHH O00bhEMa M HArPEBAHWH WIIA
OXJIAXKICHUU.

[TpaBuia u3MepeHus TeMIiepaTyphbl.

Bunae! Tenmonepenayn.

OxJaxeHue Ipu COBEPIIICHUH PabOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUIOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmonenue kuneHus.

. HabGnrogenue noctosiHCTBA TEMIIEpaTyphl P IJIaBJICHUU.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM UJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [JIaBJIEHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOM TPyOKE OT TeMIEPaTyphl.

HaGmronenne wu3MeHEHUs BHYTPEHHEH OHEpPrud Tella B Ppe3yJbTare
TEeIJIonepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropsiueu BOJIBI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEIJI000MEHE C HATPEThIM METALTUIECKUM ITUITUHAPOM.

Onpenenenue yaelnbHON TETIOEMKOCTH BEILIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHOM TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

Onektpusanus Ten. JIBa poma 3yeKTpUYECKHX 3apsaoB. Bi3aumonelicTBue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aUMOJEHCTBUS
3apsHKEHHBIX T€J OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TeJIaMu).



Onexrtpuyeckoe none. Hanpsok€HHOCTE anexkTpudeckoro mnoss. [IpuHnmn
CYIIEPIO3UILINU HIEKTPUUECKUX MT0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenn aneKkTpudecKux 3apsaoB. DJIEMEHTApHBIA JJIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HaIpPSOKEHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBJIEHUE BellecTBa. 3aKoH Oma
st ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyms—JleHua.
DOneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarauTtHoe nosie. MaraHuTHOE 1oJie 3eMJIM U €ro 3Ha4eHUE JUIsl )KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe TMOJe  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOJBUIaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKInK. [IpaBuno Jlenna.
DIJIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNIEeKTPOCTaHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DnekTpocTaTHyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apSAI0B.
[TpOBOJHUKH W TUDJICKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CHIIbl TOKa aMIIEPMETPOM.
. I3MepeHne 2IeKTPUIECKOT0 HaIPSHKEHUS BOJIBTMETPOM.
. Peocrar u marazuH CONpOTUBIICHUN.

W 0 N U kAW N e

O = N S )
A W N R O
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

B3aumoaeiicTBie NOCTOSHHBIX MarHUTOB.

MoenrpoBaHie HEBO3MOKHOCTH pa3/I€ICHMs IOJIFOCOB MarHUTA.
MojenrpoBaHie MAarHUTHBIX 110JIEN TOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM.
DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHHS 3JIEKTPOMAarHUTHOW UHIYKIWU.

OneiTel @apajes.

3aBUCUMOCTh HAIIPaBJIEHUS MHIYKIMOHHOTO TOKa OT YCIOBHHA €ro
BO3HHKHOBEHUSI.

DNEeKTpOoreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMU TEeN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOTO TOJISI HA MPOBOJHHUKUA U
JTRJIEKTPUKHU.

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

N3mepeHune U peryJupoBaHUe HAIIPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIHOXKEHUS HAIPSHKEHUN IIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApaJJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOrO TOKa, BBIACISIEMON Ha
pesucrope.

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

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJISI TOCTOSHHBIX MArHUTOB TIPU  HX
00BbEIMHEHUU U Pa3JICJICHUH.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
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17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKA W HANpaBJCHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 31€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI IO UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MECHEHHWW 3HAYCHHS M HANPaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KJIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHOoe mpsiMoninHENHOE JABHKeHUE. CpelHsss U MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyCKOpeHHOE HpsiMOJMHENHHOEe JBUKeHue. (CBOOOJIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpY>KHOCTH. Ilepwon u uvacrora oOparieHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[IepBsIii 3ak0H HbtoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nanenus. JBwxkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue martepuanbHO TOYKH. AOCOMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmmynbe tena. M3mMeHeHne ummyiibea. MIynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIYyJibCa. P€akTUBHOE NBUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cuil TSKECTH, YIPYrOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Jlemoncmpayuu.

1. HaOnrogeHue MeXaHUUYECKOTO JABUKEHHUS TeJla OTHOCUTEIBHO PAa3HbIX TEll

OTCYETA.
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o vk~ w

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

CpaBHeHuE TyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanne Npu3HaKkOB PaBHOYCKOPEHHOTO IBUKEHUS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHSI T€Ja OT MAacChl Tejda W JICUCTBYIOIIECH Ha HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOIECHCTBUU.
Habitoienue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU IIPU JBUKEHHUH Teja NOJ IEVCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEro paBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHS Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW ITOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBMOKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencaue kKodphuIMeHTa TPEHUS CKOJIBKCHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOThl CUJIbI TPEHHUS NMPU PABHOMEPHOM JBIKCHHUHU Teja
10 TOPU3OHTAIBHOM MMOBEPXHOCTH.
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10. Onpenenenre pabOTHl CWIBl  YIPYrOCTU TIPU  MOABEME Tpy3a C
HCIIOJIb30BAaHUEM HEMOABHIKHOI'O Y MOABHKHOI'O OJIOKOB.

11. I3yueHue 3aKOHa COXPAHEHUS IHEPTUU.

Pa3znen 9. Mexanndeckue KoJie0aHUsI 1 BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTYy1a. MateMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBparnieHue
SHEPIUH IPH KOJIeOATEIHLHOM JIBUKEHUH.

3aryxatomue — koneOanus.  BwiHykaennele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONEPEYHbIE  BOJHBI. JI[MMHA BOJMHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3Byka M BbicOoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenmne koieOaHUM TeN II0J ACHCTBUEM CHIIBI TSIKECTH U CHIIBI
YIPYTOCTH.

HabOmronenue konebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Hao0mro1enre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o v oA W

. AKyCTHYECKHUI pe30HaHC.
JIaﬁopamopubze pabomul u onvimel.
1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.
2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJIeOaHUN MPYyKUHHOTO MasSTHUKA
OT MAacchl rpy3a.
5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KojeOaHUil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. ONBITBI, JACMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOHOTO MaeHUS.
Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
ODJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTPOMAarHuTHoIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcnmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.
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DJieKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpaneHue cseta. 3atmeHuss Connua u JIynel. Otpaxkenue csera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenune cBera. 3akoH mpenomiieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONITHUYECKUX CBETOBOJAX.

Jluaza. Xom nydeit B JnuH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak omnrThuyeckas cuctema. bin3opykocTs u
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Jemoncmpayuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHNE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIOIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JIUH3.

[Tpuniun geiictBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lony4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXEHUsI CBETOBOrO Jy4ya OT yria
najieHusl.

W X N U e W N e

2. M3yueHue xapakTepUCTUK U300paKeHUS MPEAMETA B IUIOCKOM 3epKaie.
3. HccnenoBanue 3aBUCUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiydya OT yrIJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.
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4. TlomyyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUA U ONTHYECKOM CHIIbI coOMparomieit
JIVH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETAa B CHEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB IMPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnbiTel Pezepdopaa u minanerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens atomHoro szapa. HW3ortonsl. PaanoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Maccel M dHepruu. Peakuum cuHTe3a U
nenenus saep. Mcrounnku sueprun ConHna v 3BE37.

SAnepnas sHepretka. JleWcTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3Iy4eHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uziaydeHus: IpUPOIHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaGnroneHue CrulONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-0000 1A INH MOAYJIb.

[ToBTOpUTENHEHO--0000IITAONNH MOYJIh TIPEIHA3HAYCH JIJIsI CHCTEMAaTHU3aIuN
U 0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy Mo (u3uke Ui 0O0y4arouiuxcs,
BBIOpABIIMX ATOT Y4EOHBII peaAMET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
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SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUSI, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapakTep JaHHOTO pa3ielia Peanu3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
npearaeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;
WCITOJIB30BaTh HAYYHBIC METOJBI HCCIICTOBAHUS (PU3HMUECKUX SBJICHUHN, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX NCTOUHUKOB
SHEPrUH Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB
SHEPIHUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JJOCTM>KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3nUecKol HayKH;

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYXKJICHUH OOIIECTBEHHO 3HAUYUMBIX
U ITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCT)KEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUYECKUX KadyeCcTB (PU3NUECKOW HAyKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLIEH
KYJBTYPBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTH, MHTEpPeEca K HCCIEI0BATEIbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aronoJIy4us:

— OCO3HaHHUE IIeHHOCTU Oe3omacHoro oOpas3a >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBHJI OE30MacHOTO TOBEICHUS Ha
TpaHCIIOPTE, HAa JOpOrax, C SJIEKTPUUECKMM U TEIUIOBBIM 000pYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OImMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHO€ y4YacTHE B PEIICHUM MPaKTUYECKUX 3a1ad (B paMKax CEMbH,

0o0pa3oBaTEeNbHOM  OpraHM3ald, TOpojJa, Kpas) TEXHOJIOTUYECKON U
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COIIMAJIbHOM HAINpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
o0JlacTH OKpy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEbI;

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

e 8) amanTanmuu K HM3MEHSIOIMIMMCS YCJIOBHUSAM COLMAJBLHOW W NPHPOIHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCIECIOBAHUN U
POCKTOB (M3UYCCKOW HAIMpPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYIux,

e — TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTHUYECKYIO
JESITEILHOCTD;

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

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
busuKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUI;

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

e — OLEHKA CBOMX JEWCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOJKHBIX TJIOOAJIBHBIX MOCIICICTBHUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATIbHBIC YICOHBIC NEHCTBHUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue a1elicTBUA:
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BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKA OOBEKTOB
(ssBIIEHUN);

yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHUS JJIS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh NPUYUHHO--CJICICTBEHHBIC CBSI3U MPU H3yUYEHUU (PU3HUECKUX
SIBJICHUIA W TIPOIIECCOB, JETaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIINYHH;

CaMOCTOATENILHO BBIOMpPATh CHOCOO pernieHus: y4eOHOW (u3nuecKon
3aaun (CpaBHEHHE HECKOJIbKMX BApUAHTOB peEIIeHUs, BHIOOp HambOoliee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCITI0JIb30BATh BOMPOCHI KaK UCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY TUTAHY OIIBIT, HECIOMXKHBIH
bu3MUecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHHE (PU3UUYECKOTO
SIBJICHUS,

OIICHMBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HH(pOpMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIOIEHUS, OIBITA, UCCIICIOBAHMS,

MPOTHO3WPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUUCCKUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATH MPEATIONOKESHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanmueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope MHGPOPMALMK WIH JAHHBIX C Y4E€TOM MpPEMJIOKEHHOW y4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (OPM MPEICTABICHMUS,

CaMOCTOATENbHO BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHQoOpMalMu W WUIIOCTPUPOBATh peUIaeMble 3aJladyd  HECIOKHBIMU
CXeMaMHu, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIMSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOA€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOIIPOCHI M0 CYIIECTBY 00CYX/1aeMOW TeMBbI U
BBICKa3bIBaTh HJIEW, HAIlCJICHHBbIE HA pPELICHHE 3aJaud M MOJJepKaHue
0J1aroKeIaTeIbHOCTH OOIICHHUS,
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CONIOCTABIISITh CBOU CYXICHHS C CYXACHUSMH JAPYTHX YYaCTHUKOB
auaora, oOHapy>KUBAaTh Pa3IMuUe U CXOJCTBO MO3UIINH;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MMMCHMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJCTABISATH PE3YJIbTAThl BEITIOJIHEHHOTO (PH3MYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyalbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
pobIeMBl;

NPUHUMATH IIETTH COBMECTHOW JESATEIbHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ JOCTIDKEHMIO: PpaCIpeNeNiaTh poid, OOCYXIaTh NpPOLECCH U
pe3yIabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIFO/ICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HANpABICHUIO M KOOPAMHUPYS CBOW JEHCTBHS C JIPYTHMHU
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYAIUSAX, TPEOYIOMNX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OpUEHTUPOBAThCS B  PAJMMUHBIX MOAXOAAX MPHUHATUS  PEIICHUN
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENTHO COCTaBJIATh AITOPUTM PeIlieHUsT (PU3UUECKOl 3aJaun HIIn
IJlaHa MCCIEOBaHUSI C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLEHKY CUTYalluu U IIPEJIarath IJIaH €€ N3MECHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMii, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

21



CTaBUTbH ce0sl Ha MECTO JPYroro 4eyioBeKa B XOJI€ CIOpa WK JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUU (PU3NYECKUX 3a/1au WU
B YTBEPIKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (U3MUECKHME M XUMHUYECKHE  SIBJICHMS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAaCKTOpHUs, PaBHOAECUCTBYIOIIA
cwia,  gedopmanus  (ympyras, — IUTaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEN € 3aKPEIUIEHHOM OCBIO
BpalleHus, Mepenaya AaBJICHUS TBEPABIMU TeJIaMH, S>KUJIKOCTAMH H
razamM, arMoc(epHOe JaBlieHHWE, IUIABaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SBJICHUE;
pacrno3HaBaThb NPOSIBICHUE HM3YUYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NIPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JIaBJIEHUs Ha >KMUBOM OpraHH3M, IUIaBaHHUE PbIO, pbluyard B
TeJe YeJOBeKa, MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7]auy B yueOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWIbl, KO3((UIMEHT TMOJE3HOr0 JEHCTBUS MEXaHHU3MOB,
KMHETHYECKass M NOTEHLMAJbHAs SHEPrus), NpU ONHUCAHUHM NPABUIBHO
TPAKTOBaThb  (PU3MYECKUII  CMBICT  HUCHOJB3YEMBIX  BEJIHYMH, UX
0003HaUYEHUs M EOUHMLBI (PU3NYECKUX BEIMYMH, HAXOOUTh (HOPMYIIHI,
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CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH TpapUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, IpaBWIO paBHOBecHs pblyara (0Ji0ka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPaHEHUS MEXaHHYeCKOU
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh MPUYUHHO--CIICJICTBEHHBIE CBSA3HU, CTPOUTH OOBsiICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1-2 JeHCTBHS, HMCHOJbB3ysd 3aKOHBl U
dbopmyIbl, CBs3BIBatONINE (PU3NYECKUE BEIUMYMHBI: HAa OCHOBE aHAM3a
YCIJIOBUS 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BETUYUHBI B (HOPMYJIBI M TPOBOJIUTH PACUYEThl, HaXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI pEelIeHUs 3a/lay, OLlEHUBATh PEATUCTHYHOCTh
MOJTy4YEeHHOU (PU3NUECKOI BETUYNHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh TPH TOMOITU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEIOBAHUS BIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (Tumoresy),  pa3idyaTb U UHTEPIPETUPOBATH
NOJIYYeHHBI pe3yJbTaT, HAXOAWTh OIIMOKM B XOAE OINbITa, JEJIaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUW WA
bu3nUecKux CBOMCTB Tel: dbopmMynHpoBaTh POBEPSIEMBIE
MPEANOJIOKEHU, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMUCBhIBATh X0/ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MacChl Tena,
o0béMa, CHUIBI W TEMIEPaTyphl C WCIOJIB30BAHHEM aHAJIOTOBBIX U
M(POBBIX TMPUOOPOB, 3aAMUCHIBATH IMIOKa3aHUs MPUOOPOB C YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIIMUUHBI OT
JIpYyrol ¢ HCMHOJb30BAHUEM NPSMBIX H3MEPEHUHN (3aBUCUMOCTU IIyTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tela OT BPEMEHHM JBUKCHHS TeJla, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHHUS OT IJIOIIAU COPUKOCHOBEHHUSI TEJI, CUITBI
YOPYrOCTU OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
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OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYKEHO TEJIO, YCIOBUI
IUTaBaHMsI TeJl, YCIOBHM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIENOBaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJHATh W3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYCHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIHYMH B BHUJE
IOpPEUIOKEHHBIX TaOIUIl U TpaduUKOB, AENaTh BBIBOJBI 10 pe3yibTaTaM
UCCIIEJOBaHMSI;

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
HOrpyKEHHOE B KHUJIKOCTh TE€JO, KOI()(PUIMEHT MONe3HOro AEHCTBUS
IOPOCTBIX MEXAaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKLUUU: TpU
BBITIOJTHEHNH HW3MEPEHU CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, JIWHAMOMETP, COOOIIAIONIUECS COCYJbI, OapoMeTp,
phIYar, MOJABWKHBIA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha MX OMNHCAHHUA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUU M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MH(POPMALKIO O  IpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaIOLEeH cpejie;

OCYILIECTBISAITh OTOOp HCTOYHUKOB uH(popmauuu B MHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUW © TYyTEM CpPaBHEHHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXET OBIThH
HEJ0CTOBEPHOMU;

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4IHO--TIOMYJISPHYIO
JauTepaTypy  (pU3MYECKOro  CoAepXaHWs, CIPAaBOYHbIE MaTepHUalIbI,
pecypcesl cetu MHTEpHET, BlageTh NpuéMamMu KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
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CO3/1aBaTh COOCTBEHHBIE KPAaTKHE NMUCbMEHHBIE U YCTHbIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (HU3HUECKOTO COAEPKAHUSA, B TOM
yycie MyOJUYHO JeNaTh KpaTKUe COOOUIEHHSI O pe3yibTaTax IPOEKTOB
WIM Yy4YEeOHBIX MCCIENOBAaHUWN, MpPU 3TOM TPaMOTHO MCIOJb30BATh
U3YYCHHBI TOHATUWHBIN ammapaT Kypca (OM3HMKH, COIPOBOXIAThH
BBICTYIICHUE ITPE3CHTALNEH;

IPU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacnpenenaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEUTh 34 BBINOJHEHHEM IUIAHA JEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJL B  J€ATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHiy oOyueHus B 8 kijiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONIb30BaTh TOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBUKCHHE
aTOMOB U MOJIEKYJI, arpEeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMYECKHUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIepaTypa, BHYTPEHHSSI HHEPrus, TEIUIOBOM JBUTATEINb,
AJIEMEHTAPHBIN JEKTPUUECKUN 3apsijl, HIEKTPUIECKOE TOJIe, POBOTHUKA
Y TUPJICKTPUKH, TOCTOSHHBINA AIEKTPUIECKUI TOK, MATHUTHOE TI0JIE;
paznuyaTh SBJICHHUS (TEMJIOBOE pPACIIMPEHUE U CKaTHe, Terulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAuYMBAHUE, KAWJUIAPHBIC SIBICHHUS, UCIIapEHUE,
KOHJICHCAIlusl, TUIaBJICHUE, KpUCTauIM3anus (OTBEpJ/ieBaHUE), KUIICHHUE,
Terionepeaaya (TeTI0MPOBOHOCTH, KOHBEKIIHS, U3ITy4YeHHE),
DJIEKTpHU3ALMsS TeJl, B3aUMOJCHCTBUE 3apsA0B, NEUCTBUS DIECKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aWMOJCHCTBUE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJISl Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS UHAYKITHUS)
0 ONHUCAaHWI0 MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SIBICHHE,

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBICHUN B
OKpY’)XalollleM MHupe, B TOM 4YHcie (U3HUECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKECHUE W KaNWUIAPHBIE SIBIICHUS B MPHUPOJE,
KpUCTAIUIBI B Tpupoje, uinydeHue ConHIA, 3amMep3aHue BOIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOII0COB, POJIb MAarHUTHOTO TOJSA JUIsl JKU3HU Ha
3emiie, MOJIIPHOE CHSIHHE, TIPU STOM MEPEBOANTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUU
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OMKCHIBATh U3YyUYEHHBIE CBOMCTBA T€N U (PU3UYECKUE SIBJICHUS, UCTIOJb3YS
bu3nueckue BeTUUHMHBI (TEMIepaTypa, BHYTPEHHSISI SHEPTHUsl, KOJTUYECTBO
TEIUIOThI, YJEJbHAs TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAsA TEIUIOTa
IUIaBJICHUS, YJElIbHas TEIUIoTa NapooOpa3OBaHMs, YJElIbHAs TEIJIOTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MAalllUHbI, OTHOCUTEJbHASl BIAXXHOCTh BO3[yXa, AJIEKTPUUYECKUU 3apsij,
cuja TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIICHUE MPOBOJIHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
NEKTPUYECKOr0  TOKAa), NpH ONHCAHMM TNPABWIBHO TPAKTOBATH
¢u3nYECKUit CMBICT MCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U EAMHHIIBI
(¢u3nyeCKuX BEIUYMH, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(¢U3NYECKYI0 BEIWYMHY C JPYrUMH BEJIMYMHAMHU, CTPOUTH TIpapUKU
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJSIPHO--KHHETHUECKOW TEOPUH
CTpPOEHUS BEIECTBA, NPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTEMaTUYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
IaroB ¢ omnopol Ha 1—2 u3y4eHHBIX CBOWCTBA (PU3MYECKUX SIBJICHUH,
(bu3nyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCHOJbB3Yys 3aKOHBl U
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAIN3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX JJI pelIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJuMble A €€ pelleHHs, MPOBOAMTH pPacu€Thl U CpPAaBHUBATH
MOJTy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;
pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(bU3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE HCCIEIOBAaHUSA, BBIACIATDH
IIPOBEPAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh MOpsJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(bu3MYecKuX CBOMCTB Tell (KanWJLISIpHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEmMa, TeMrnepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (Morjaomaromei)
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HOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJABI OT TEMIIEPATypbl KUJIKOCTH U
wiomanu €€ TOBEPXHOCTH, DJEKTpHU3alMs Tel U B3aUMOJACHUCTBUE
JIIEKTPUYECKUX 3apsioB, B3aUMOAECUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaliM3allMsl MAarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUSA
MAarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHUTA,
CBOMCTBA DBJIEKTPOJABUIATENsl IOCTOSHHOIO TOKa): (OpMYJIUpPOBATH
IPOBEPsSIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYJIUPOBATH BHIBOIBI;
BBIIOJIHATh ~ MPSAMBIE  W3MEPEHHS  TEMIEpPaTypbl, OTHOCHTEIbHON
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANPSOKEHUS C HCHOJb30BAHHEM
aHaJIOTOBBIX NPUOOPOB U JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
MPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3NUYECKON BEJIMYUHBI OT
IpPYyroi C  UCHOJIb30BAaHUEM TMPSAMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEYEHMS U Y/EIIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 TMPOBOJHMK, OT HaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCIIEOBAHNE IIOCJIEJOBAaTEIIbBHOTO U IApaUIEIbHOTO  COEAVNHEHHH
MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBIMOJHATh M3MEpPEHUs, Cilenysl MPEeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JienaTh BBIBOJIBI 1O PE3YJIbTaTaM UCCIEOBAHUS;

POBOJIUTh KOCBEHHbIE HU3MEpEHUA (PU3NYECKUX BeIUUHMH (yAesbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAJIBHYIO YCTAHOBKY, CJIEysl NMPEIUIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAYEHUE BEJIMYUHBI;

COOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAaHUA (B TOM YHUCIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIbTMETP, CUETUMK OJIIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKUX SIBIEHUH U HEOOXOIHUMBbIE
(uznyecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KHJIKOCTHBIN

27



TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIh BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl SJECKTPUUYECKUX
Hemnen ¢ nociaeAoBaTeNIbHBIM U MapauieIbHBIM COSAMHEHUEM 3JIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUEHUS SJIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;
NPUBOAUTh  NpPUMEpPHl  (HAXOAUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHMS (U3MUYECKUX 3HAHUM B TMOBCETHEBHOMN
KU3HU I oOecnieueHrst 6€301acHOCTH MpU oOpalleHur ¢ npudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIoIeH cpefie;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3HUUECKOTO COJICpKaHUS B
NuTepHeTe, Ha OCHOBE HUMEIONIMXCS 3HAHUM M TYTEM CpPaBHEHMUS
JOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIJACIATH  HHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTUBOPEYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISIPHYIO
JUTEPATYpy  (PU3MUECKOrO0  COJIepKaHHs, CIPABOYHBIC MAaTepUaIbl,
pecypcebl cetu HTepHeT, BiaieTh NMpUEéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COollepKaHWsi, B TOM 4YHCJIE MYyOJIMYHO TPEACTaBIATh PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEeIOBATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
COIPOBOXIATh BHICTYIUUICHHE MTPE3EHTAIINEIH;

IpU BBINIOJHEHUN YYEOHBIX MPOEKTOB W HCCIENOBAHUN (PU3NIECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJICIUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIad B
NEATEeILHOCTH TPYIIHI, BEICTPAUBATh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHiy oOyueHust B 9 kijiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUaIOIUXCSI YMEHHIA:

UCIIOJIB30BaTh TOHSITHS: CHUCTEMa OTcuéTa, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBLHOCTh MEXaHWYECKOTO JBMXKCHUS, aedopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1alIbHO30PKOCTb,
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CHEKTPhI UCITYCKAHMSI U TMOTJIONICHUs, alib(a-, OeTa- 1 raMMa-u3JIy4eHHUs,
W30TOIIbI, SIZIEPHAS SHEPTETHKA;

paznuyaTh SBJICHUS (pPaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEIHOE
JBI>KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEIHOE JABUXKEHHE, CBOOOJIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTHU, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBI)KEHUE, KOJieOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBMXKCHHE, OTPAXKEHUE
3ByKa, MOPSIMOJIMHEHHOE paclpOCTpaHEHUE, OTPAXXECHHUE U TMPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOTo CBETa B
CIEKTp U CJOXEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEPCUSI CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOIrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHe SIBICHUS B MPUPOJIE:
MPUJIUBBI U OTJIMBBI, IBUKEHUE T1aHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUITUE 3BYKOB IKHUBOTHBIMH,
3eMJICTpSICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 3XO, I[B€Ta Tell,
ONTUYECKUE SIBJICHUSI B TPUPOJIC, OMOIOTHYECKOE IEUCTBHE BUAMMOTO,
yIbTPa(PUOIETOBOTO W PEHTTEHOBCKOTO U3IyUYCHHH, €CTECTBEHHBIN
PaIOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyYCHUE
NPUPOJIHBIX MUHEPAJIOB, JIEUCTBUE PAJAUMOAKTUBHBIX U3JIyYCHUN Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUUYECKYIO 3aJady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HU3UYECKUX
SIBIICHUI;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢buznyeckre BeNMYMHBI (CpelHsi M MIHOBEHHass CKOPOCTh Tella MpHU
HEPAaBHOMEPHOM JBIKCHHUH, YCKOPEHHE, TEepeMEIlCHHE, IMyTh, YIJIOBas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YIPYrOCTH, CHJIA TSAKECTH, YCKOPEHUE
CBOOOJHOTO TIQJEHHUs, BEC Tejla, HMMIYJIbC Tella, WMITYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOJHSATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIHUsl CXKATOU
NPY>KUHBI, KUHETHYECKAas DSHEpPrus, IIOJIHAS MEXaHUYecKas DSHeprus,
MEePHOJT M YacTOTa KOJIeOaHWH, JIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEJIOMJIEHUS CPE/bl), MPU ONMHCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUM CMBICI HCIOJIb3YEeMbIX BEJIWYHWH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMH BEIUYHMHAMM,
CTPOUTH TpahrKK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
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XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUS PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
IOPUHLIMII CYNEPHO3ULMN CHJI, TPUHLUUI OTHOCUTENbHOCTH [anmuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMs] MMIYJbCa, 3aKOHBI OTPAKEHUS U
MPETIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsS0BOIO U MacCOBOTO YHUCEI
IOpU SJAEPHBIX PEAKUMSIX, PU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3allUChIBaTh €M0 MaTEMaTUYECKOE BbIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIICJICTBEHHBIE ~ CBSI3M, CTPOUTH OOBACHEHHWE H3 2-3
JOTHYECKHX ILIAaroB C OMNOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbIe 3adadd  (OMUparolmuecs Ha cuctemMy u3 2-3
YpaBHEHUH), UCOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 33Jaud 3alHUCBIBATh KPaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WM M30BITOYHBIC JTaHHBIE, BHIOWPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMUS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HadeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yysl ONMUCAHHE HCCIEIOBAHMS, BbBLICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh TOPSIKA
NPOBEICHUS  HMCCIEOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3nyecKkux CBOWCTB Tea (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl HDHEPrHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB HM300pa)K€HUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAaHOBKY M3 HM30BITOUHOro Habopa
o0OpylOBaHUS, ONHUCBHIBATh XOJ ONbITA W €ro  pe3ysbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOJNTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpeqHee 3HAaueHHE U3MepsAeMOll BelauuuHbl ((POKyCHOE paccTosHuE
cobuparomieii JIMH3bI), O0OOCHOBBIBaTH BBIOOpP crocoba H3MEpPEeHHS
(M3MepUTENHHOTO MPUOOpPA);
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NPOBOJNTH HCCIEAOBAHHWE 3aBUCUMOCTEH (HU3MUECKHX BEITUYHH C
UCIIOJIb30BaHUEM TIPSIMBIX HM3MEPEHUH (3aBUCHMOCTHh IYTH OT BPEMCHH
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0O€3 HadallbHOW CKOpPOCTH, IEpHOJIa
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakKeHHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
NaJcHNs): IUIAHUPOBATh HCCJICIOBAaHUE, CAMOCTOSITEILHO COOMpPATh
YCTaHOBKY, (DUKCHUpPOBaTh pE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, JeiaTh BBIBOJBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

NPOBOJNTH KOCBEHHBIE HW3MEpeHUs (U3MYECKUX BEIWYUH (CpemHsis
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBHKECHHH,
YCKOpEHHE CBOOOIHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKCHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWW MaTeMaTHYecKoro W TPYKUHHOTO MAasiTHHKOB,
ONTHMYecKass Cuja CcOoOMparollell JIMH3bI, paJAHOAaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY U
BBITNIOJHATh U3MEPEHUS, CIENys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3YNIbTaThl C YIETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUIA;

COOJTI0OIaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o00opy1I0BaHUEM;

paznuyaTh OCHOBHBIC TIPU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas JIMH3a, IUTAHETApHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX omHucaHus (B TOM YHUCIE:
CIUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPECHHsS, paKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOJb3ys 3HAHUA O
CBOMCTBaX (PU3NYECKUX SBICHUHW MW HEOOXoauMble (u3mdeckue
3aKOHOMEPHOCTH,

UCTIONTb30BaTh CXEMBI I CXEMAaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOIECCOB
OpU pEIIeHUH Y4YEOHO--NPAKTUYECKUX 3a/lay, ONTHYECKHE CXEeMbl JIs
MOCTPOEHUS N300PAKEHUI B IJTIOCKOM 3€pKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MPUMEpPHl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
NPAKTHYECKOTO HCIOJb30BaHUs (DU3MYECKUX 3HAHWW B ITOBCEIHEBHOMU
KU3HU I obecrieyeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
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TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COONIIOACHUSA
HOPM 3KOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOIIEH CpeEAE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
HuTepHeTre, caMoCTOATEIHHO (HOPMYIHUPYs TOMCKOBBIN 3aMpoc, HaXOAUTh
NyTH OTpPEeNICeHUs] JOCTOBEPHOCTH TMOJIYYCHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh NPH BHINIOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--TIONMYJISIPHYIO
JauTepaTypy (pU3MUECKOro CcoAepKaHHs, CIPAaBOYHbIE MaTEpHAIbI,
pecypcsl cety MIHTepHET, BilaieTh NpUEMaMHA KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHPOpMAllMUM U3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOIO COAEpIHKAHMUS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEATEIBHOCTH, IIPM  3TOM T'PAaMOTHO  HCHOJIB30BAaThb  W3YYEHHBIN
NOHSATUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIIpe3eHTalel ¢ Yy4éToM O0COOEHHOCTEH ayJIuTOpHUU
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMH OKPYKAKOIIEr0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bu6nmoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
99 JIBroKeHre 1 B3aUMOICHCTBUE YaCTHII 9 1 bubnmoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
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bubmuorexa [JOK

3.2 Huepuits, Macca, MI0THOCTS 4 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Brager orn 14 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Alaprertue xatxoCTH > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edso0.ru/7f416194
44 JlelicTBuE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. JHEpPIus
bu6mmoreka [IOK
>1 Pabora i MompocTS 3 L https://m.eds00.ru/7416194
bu6mmorexa [IOK
52 Hlpoctere MexarH3MEI > ! https://m.edso00.ru/7f416194
bubmuorexa [JOK
>3 Mexattireckas oHeprits 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHPHL COXpateii https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Pa3znen S. KBanToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 S nepHble peakiuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Hara undgposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi  o0pa3oBaTesIbHbIE
padoTshI padoTshI
pecypcsl
1 ®du3nka — HaykKa o NpUpoie. 1
SBnenus npupobl
2 dusnyeckue SABICHUS 1
3 dusnyuecKkre BeIUYUHBI U UX 1
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TeMIIepaTypbl IPU MOMOIIN 1 1
KUJKOCTHOTO TEPMOMETpA U JaTUUKa
TeMmeparypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
bu6mmoreka [IOK

5 Onucanue GpU3MUECKUX SBICHUH C 1

N https://m.edsoo.ru/ff09f72a
IIOMOIIILIO MOJIETICH

VYpoxk-uccienoanue "l[IpoBepka
TUIIOTE3bI: JAHOCTh MOJIETA IIapUKa,

6 1 1
MYIIEHHOTO TOPU30HTAIEHO, TEM
Oosblire, yeM OoJblIe BHICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE 1 bubmmorexa LOK
P p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
bubnuoreka IOK
8 JIBI>KCHUE YaCTHUII BEIICCTBA 1 1

https://m.edsoo.ru/ff0a013e
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VYpok-uccnenoanue «OnbITHI 11O

9 HaOJII0JICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
OCco00OEHHOCTH arperaTHbIX COCTOSTHUI
1 BoJibI. O000IIIEHHE 10 pa3eTy bubmuorexa [JOK
«IlepBoHauagbHBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEIIECTBA»
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMEpHOE M HEPaBHOMEPHOE bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 CKopocts. EAMHHLEL CKopoCTH https://m.edsoo.ru/ff0a079c
14 Pacyer nmyt 1 BpeMEeHM BUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa HHEPTHOCTH bubnnoreka [JOK
Tell https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 o0beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
MJIOTHOCTH TBEPIOTO TEJay»
18 Pemenue 3amad nmo teme "[lnoTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuita kak XapakTepHUCTHKA
19 B3auMoeicTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas paborta «3ydueHue

3aBUCHUMOCTH PACTAXKCHHUA
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(medopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 [[“IBnenue Tsrorenus. Cuiia TSKECTH
CBs3b MEXKY CUJION TSKECTH U

22 Maccoii Tena. Bec Tena. Pemienue bubmmorexa LIOK

e ' | https://m.edsoo.ru/ff0al778
3ana4 1o reme "Cua TSKecTH

93 Cuia TsSKeCTH Ha APYTHX IJIaHeTax. bubnuorexa [JOK
Du3NYECKUE XapaKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 N3mepenne cuit. JluHamomeT

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

25 Bec Tema. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBJIE€HHBIX
26 10 OJTHOM TPSIMOI bubmorexa [JOK
2P ' https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOAs CHIT

97 Pemenue 3agau no reme
"PaBHonelicTByroMmIast crt"

28 Cuna TpeHus u e€ Buabl. TpeHue B bubnmnoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3ydeHue
3aBUCHUMOCTH CHIIbI TPEHHS

29 CKOJIb)KEHUS OT CHJIbI IaBJICHUS U bubmorexa HOK

A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAOIINXCS
IMOBEPXHOCTEW»

30 Pemenue 3agad Ha onpeneneHne
PaBHOJECUCTBYIOIIEN CUIIbI

31 Pemrenne 3amau no remam: «Bec bubnmoreka [JOK

Tenay, «I'paduueckoe n3oOpakeHre

https://m.edsoo.ru/ff0alde0
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https://m.edsoo.ru/ff0a1a70
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https://m.edsoo.ru/ff0a1de0

cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHII»

KonrponsHas padora no remam:
«MexaHnveckoe JABIKeHUe», «Macca,

32 IJIOTHOCTBY, «Bec Temay, 1
«['paduueckoe n3o0pakeHne CUI»,
«Cue»
33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD
34 aBJIEHH ra3a OT 00bEMa bubmorexa LOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenaua maBneHus TBEPALIMU
35 Tenihfn nclil KOCTSIMH U ll?aHSaMI/I 3aKoH bubmorexa HOK
» KHA ’ https://m.edsoo.ru/ff0a25b0
ITackamns
36 JlaBiieHWE B AKHUJKOCTH U Ta3e, bubnuotexa [JOK
BBEI3BAHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aigaud nmo teme «/laBnenue B bubmuorexa [JOK
JKMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38
Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970
39 I'unpasamuecknii mpecc bubmiorexa LOK
P p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBoi
JKUJIKOCTHBIA HACOC
ATmochepa 3eMiIH U IPUYKHBL & bubnuoreka [IOK
41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne bubmuorexa [JOK
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H3mepenne atMochepHOTo JTaBJICHHS.

https://m.edsoo.ru/ff0a2b5a
bubmuoreka [JOK

43
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmmorexa [JOK
A abls https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapometp-anepounn. AtmocdepHoe bubnnoreka [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agau mo reme "
AtMocdepHoe naBieHue"
JlelicTBue ®UJIKOCTH U Ta3a HA
47 MOrPY’KEHHOE B HUX TEJO bubmorexa LHOK
Py ) https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
48 BI)ITaJI;KHBEIO epl‘/’l CHITBI el‘/’IIDCTB e bubmorexa HOK
o s yrom https://m.edsoo.ru/ff0a33fc
Ha TeJo, TOTPYKEHHOE B KUJIKOCTbHY
JlaGopatopHast paboTa 1o Teme
49 «MccnenoBanue 3aBUCMMOCTH Beca bubmuorexa [JOK
TeNa B BOJE OT 00bEMa MOTrpyKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTh YaCTH TeJiay
bubmuorexa [JOK
50 [1naBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYMPOBAHUE JIOJKU U
onpezeeHue e€ rpy30noabEMHOCTH"
59 Pemenue 3agau no temam: «llnaBanue bubmuorexa [JOK

cynoB. Bo3nyxonnaBaHuey,

https://m.edsoo.ru/ff0a3654
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«/laBiieHHE TBEPABIX TEN, JKUIKOCTEH
Y Ta30B»

KonrtponsHas pabora o teme

53 «/laBiieHHnE TBEPABIX TEN, JKUIKOCTEH 1

Y Ta30B»
bu6mmoreka [IOK

>4 Mexareckas padora https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK

> MongtoCTs. EpHuIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenosanue "Pacuér

56 MOIIHOCTH, Pa3BUBAEMOM MPHU 1
noabEMe 1o JecTHuie"

57 [Ipocteie MexaHnu3Mmsbl. Poryar.

PaBHOBecue cun Ha peiyare
Pbruaru B TexHuke, OBITY U IPUPO/IE.

58 JlaGopatopHnas pabora 05 bubnnoreka [JOK
«HMccnenoBanue ycioBHi paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3asa4 mo Teme «Y CJIOBUS bu6mmoreka [IOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopras pabota

60 . 0.5
«M3mepenue KII/ naknonHOM
TIJIOCKOCTH

61 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
mortaHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckasi JHEPTUsl. bubnnorexka [HOK

Kunernueckas u IIOTCHIMAJIbHAaA

https://m.edsoo.ru/ff0a4252
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SHEeprus

63

64

65

3aKOH COXpaHECHHSI MEXaHUYECKOH
SHEPTUU

YPOK-3KCIIEPUMEHT I10 TeEMe
"DKCIEPUMEHTAILHOE ONPEICIICHUE
M3MEHEHUS KUHETUYEeCKON 1
MOTEHIIUATIBLHON YHEPTHH NPU
CKaThIBAaHUM TEJIA MO0 HAKJIIOHHOM
IJIOCKOCTH"

KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

66

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHnueckoe ABMKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN 1 Ta30B"

PesepBHelIit ypok. Pabota ¢ Tekctamu
o TeMe "Pabora. MomHOCTb.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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bu6nmoreka [JOK
https://m.edsoo.ru/ffOa4ffe
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8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Ne i/m Tema ypoka Konrpoabubie IlpakTuueckue
Bcero u3yueHusi  oOpa3zoBaTe/ibHbIE
padoTshI padoTshI
pecypcsbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETHUECKON TeopHun 1 bubmmorexa [JOK
YIIP P https://m.edsoo.ru/ff0a5256
Y UX OTIBITHBIC MTOATBEPIKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYII 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHH BEIIECTBA HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU
bu6mmoreka [JOK
5 Kpucranmnmueckue n amopgHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHME U KallWJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBepXHOCTHOE HaTsIKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciiupeHue u cxaThue 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TeMIIepaTypbl
8 CO CKOPOCTBIO TEIIOBOTO JABUKEHUS 1
YaCTHUII
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
U3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
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bubmuoreka [JOK

10 Buapl Teronepenaun
A peA https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTuueckoe
1 HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB 1 bubnmoreka [JOK
BEIIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "
12 KonunuectBo TemoTsl. Y aeinbHas bu6mmoreka [IOK
TETUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIIOBOTO OanaHca. bubnmnoreka [JOK
TemooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota
14 "UccnenoBanue sBICHUS 1 bubmuorexa [JOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacyer konmdecTBa TEIOTHI,
15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU
JlabopaTopHas pabota
16 "Onpenenenue yaenbHOU 1 bubmorexa HOK
ped 1 | https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIEeCTBA
17 DHeprus TOIMBa. Y AenpHas bubnmnoreka [JOK
TEIJIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE
18 KPUCTAJNIMYECKUX Tell. Y AeabHas bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUSI
Jlaboparopnas pabota
" paTopHa p . bubmuorexa [JOK
19 Omnpenenenue yenbHON TEIIOTHI 1

IUIaBJIeHUs JIpaa"

https://m.edsoo.ru/ff0a72fe
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20

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Ucnapenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y nenbHas temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBHCHMOCTD TEMITIEPATYPhI KATICHHSI
0T aTMoc(epHOTO JTaBICHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

23

24

Brnaxuocts Bo3ayxa. JlaboparopHas
pabota "Onpenencaue 1
OTHOCHUTEIIbHOM BIAXKHOCTU BO3ayXa"

Penienue 3a1a4 Ha

OIpeieNIeHUe BIAXKHOCTU 1
BO3/yXa

[TpuHIMIBI paOOTHI TETIJIOBBIX
neurareneil. [Tapoas
TypOuHa. /[Burarens
BHYTPEHHETO CTOPaHUs

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

25

KIIJI TenmoBoOro aBUraTes.
TennoBele IBUTaTEIN U 3alllUTa 1
OKpY’Karolenl cpebl

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

26

27

28

3aKOH COXpaHEHUS U MTPEBPALICHUS
OHEPTHH B TCIIOBBIX ITPOIECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrie ABJICHUS.
HN3MeHeHune arperaTHbIX COCTOSIHUI
BelmrecTna"

KonTponbHas pabota mo Teme
"TeruioBble aBieHUA. U3MeHEeHHE 1
arperaTHbIX COCTOSIHMH BeriecTa"

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae
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OnekTpusanus tei. JIBa pona

29 JNEKTPUUYECKUX 3apsI0B
Ypok-uccienoBanue "InexkTpusanus
30 TEJ UHAYKIUEH U TIpU
CONPUKOCHOBEHUU"

31 B3anmoneiicTBre 3apsyKeHHBIX TEII. bu6mmoreka [IOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIeKTpUUECKOe MoJe.

32 HanpsikeHHOCTD 35IEKTPHYECKOro bubnuorexa [JOK
nosist. [IpuHnun cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIeH
HocuTenu snektpuyueckux 3apsios.

33 OnemeHTapHbld 3apsag. CTpoeHHe
aToMa

34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bub6nuoreka [IOK
COXPAHEHUS JIEKTPUYECKOrO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3a1au Ha npuMeHeHUE bu6mmoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0o

36 cyllecTBoBaHus. McTouHukmn bubmmorexa [TOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUUYECKOTO TOKA

37 JIefcTBHSI 2IEKTPUUECKOTO TOKA bubmmorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccinenosanue "Jleiictere

38 3IEKTPUUYECKOTO TOJISI HA
MIPOBOJIHUKYU U AUDJIEKTPUKH"

39 DNEeKTpUYECKU TOK B METAJIJIAX, bubnmoreka [JOK

KHUOKOCTAX U ra3ax

https://m.edsoo.ru/ff0a9838
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DnexTpuueckas Lenb U €€ COCTaBHbIE

40
4acTu
Cuna toxka. JlabopaTopHas padora

41 "U3mepenue u peryaupoBaHue CUIIbI 0.5 bubmmorexa [JOK

| P perymmp ' https://m.edsoo.ru/ff0a8bdé
TOKa
DIEeKTPUUECKOE HATIPSKEHHE.

4 BoasT™metp. JIaboparopHas paboTa 05 bubnnoreka [JOK
"N3mepeHue u peryiupoBaHue ' https://m.edsoo.ru/ff0a9el14
HarnpspKeHus"

43 CornpoTuBieHNE NPOBOJHUKA. bubnuorexa [JOK
Y nensHO€ CONPOTUBIIEHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTh

m AJIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuoteka [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOLIAINA https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYEHUs1 U MaTepuana"
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMma g bubmmorexa LHOK

P ' https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
JlaboparopHnast pabota
"HccnenoBanne 3aBUCHMOCTH CHUJITBI

46 TOKA, UIYILEr0 Yepe3 pE3UCTOP, OT 1 bubmmorexa LOK
> AV Pes p P> https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpshKEHUs Ha pe3ucrope”

47 [TocnenoBarensHOE M ApATIICIHHOE
COEIMHEHMS TIPOBOTHUKOB
Jlaboparopnas pabota "IIpoBepka

PaTOpHaZ p P pv bubnmoreka [JOK

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN IIPU 1

IoCICaJ0BaTCIbHOM COCANHCHNHN

https://m.edsoo.ru/ff0aaa58
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JBYX PE3UCTOPOB"

JlabopaTtopHas padora "IIpoBepka
MIpaBWJIA JJIsI CHITBI TOKA MPU

bu6mmoreka [IOK

49
MapayIeIbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopoB"
Pemrenue 3a1au Ha mpuMeHeHNe
50 3akoHa Oma JJ1s pa3audyHOro bubmmnorexa [IOK
P https://m.edsoo.ru/ff0aaf8a
COCJIMHEHHUS TIPOBOJHUKOB
51 PaGoTta u MOILTHOCTH ANEKTPUIYECKOTO bubnuorexa [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopras pabora
52 "OnpeneneHre padoThl U MOITHOCTH bubmorexa [JOK
P " https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOTO TOKA
DnexTpuuecKre Henu U NoTpeOuTenu
53 9JEKTPUYECKOM SHEPTUU B OBIT bubmorexa LOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOILHOU padboTe
10 TeMe "DJIEKTPUYECKHE 3apsIbl.
54 3apspKeHHBIE Tela U UX bubmorexa [IOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMojercTBuA. [locToOAHHEIN
BJIEKTPUYECKUN TOK"
KonTponbnas pabota mo Teme
"DnexkTpruuecKkue 3apssl.
bubmuorexa [JOK
55 3apsKeHHbBIE Tella U UX 1
N . https://m.edsoo.ru/ff0abea8
B3auMojiercTBuA. [locTOAHHEIN
BJIEKTPUYECKUN TOK"
56 IlocTossHHBIC MAarHUTEI, KX

B3aUMOJICVICTBUE
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https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

57

VYpok-uccnenosanue "M3yuenue
HOJIEW ITOCTOSIHHBIX MarHUTOB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

58

59

60

61

62

63

MaruutHoe nojsie. MarauTHOE 1oJie
3eMiId U €ro 3HaUEeHHE JUIS JKU3HU Ha
3emiie

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUSI MATHUTHOTO
TOJIs1 HA MPOBOJHUK C TOKOM"

DNEeKTpOABUTATENb TOCTOSHHOTO
Toka. Mcnonp3oBanue
JIEKTpOBUraTeneil B TEeXHUYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboTHI AJIEKTpOoaABUTATENS"

Oneiter @apanes. 3akoH
AIIEKTPOMAarHUTHOW MHAYKIIMH.
[Tpasuito Jlenna

OnextporeHepatop. CriocoOsl
MOJIyYEHUS DIIEKTPUUECKOW SHEPTUH.
DNEeKTpOCTaHIIMHU Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEpPIruu

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?2

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

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

64

[ToaroroBka K KOHTPOJILHOU paboTe
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https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

10 TeMe "DJIeKTPUUECKHE U
MarduTHbIE IBIeHUS"

KonrponsHas pabora o Teme

65 "DNEeKTpUYEeCKHE U MaTHUTHBIC 1 bubmorexa LHOK
P " https://m.edsoo.ru/ff0acb14
SIBJICHUS
66 PesepBHbIi ypok. Pabora ¢ Tekctamu 1 bubnnoreka [HOK
1o teme "TeroBbie ABICHUA" https://m.edsoo.ru/ff0accse
PesepBHblit ypok. Pabora ¢ Tekctamu
67 o Teme "[locTosHHBII 1 bubmorexa HOK
. " https://m.edsoo.ru/ff0acdc6
3IEKTPUYECKUIN TOK
68 Pesepubiit ypok. Pabora ¢ Tekctamu 1
1o TeMme "MarHuTHbIC sIBJICHHS"
BIIEE KOJIMYECTBO HACOB I1
OBbIII O CTBO HACOB I1O 68 145

I[TPOT'PAMME
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https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoxa Bcero Konrpoabnpie  IMpakriieckue fI[:yT:eHnﬂ :)l;l[()l;l:())]]z};fe.ﬂbﬂble
padoThI padoThI pecypeni

MexaHuueckoe IBUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcueta. OTHOCUTEILHOCTh bubnunoreka LIOK

1
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ITPAMOIMHENHOE 1 bubnuoreka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPAMOIUHENHOE
nBrxkeHue. CpeqHss 1 MTHOBEHHAsI 1
CKOPOCTh
IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO
PaBHOYCKOPEHHOTO JIBH>KCHMSI. 1
I'paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHue
YCKOpEHUS Tella Ipu 1 1 bubmuoreka [IOK
PaBHOYCKOPEHHOM JBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth”
CBoboaHoe nagenue tei. OnbITh 1
lNanuies
PaBHOMEpHOE ABMXKEHUE 110 1 bu6nuorexa [IOK
okpyxHocTH. [lepuon u yacrora https://m.edsoo.ru/ff0ael76
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https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpaiueHus. JIuneliHas U yriaosas

CKOPOCTH
10 LleHTpOCTpeMUTETHHOE YCKOPEHUE
1 IlepBeriit 3akoH HproToHa. Bextop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6mumoteka [JOK
PaBHOelicTBYIOIIAA crila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnorexa [JOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cwra ynpyrocmn. Saxon I'yka ootz
16 Pemenue 3amau nmo teme «Crta
YIPYTOCTH
17 JlaGopaTtopHast pabora «OrnpeneneHue bubnnorexa [JOK
JKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpetis https://m.edSO(])_.[ ru/ff0af738
19 Pemrenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bu6muoreka [JOK
K03 PHIIMEHTA TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3amay mo reMe "3aKOHEBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
| https://m.edsoo.ru/ff0afb8e
TpPEeHUSI
22 Cwita TsDKeCTH Y 3aKOH BCEMHUPHOTO bubmmorexa [JOK

https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0aeca2
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TATOTEHUS. Y CKOPEHHE CBOOOHOTO
naJicHus

Ypok-koudpepenuus "/IBmxenue ten

23 BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuku"
Pemenue 3amau no reme "Cuna
24 TSDKECTH U 3ﬂaKOH BCEMHUPHOT'O bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHHS

o5 [TepBas kocMHYEcKasi CKOPOCTb. bubnnorexa [IOK
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

26 AOCOIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
PaBHOBecue TBEpAOTrO TENA C https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOW OChIO BpalllEHUs

27 MowmeHT cunsl. LeHTp TsKECTH

28 Pemenue 3agau mo reme "MomeHT bu6mmoteka IIOK
cuibl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
ITonroToBka Kk KOHTPOJIBHON padoTe

29 o ?eMe "MexaHHq:CKoe BI/IIzKeHI/Ie bubmorexa [OK

" | A ’ https://m.edsoo.ru/ff0b0408
BzaumopetictBue Ten
KoHnTtponbhas pabota mo teme
30 "Me z quK(I))e BIDKEHHE 1 bubmorexa HOK
XaH! .
o 8 " https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
Wmnynbe Tena. UMmynbse cuiibl. 3aKoH
31 co Z CHUS HMIT nLZa Yupyroe u bubmmorexa [JOK
XpaHeH .
p Y . pyr https://m.edsoo.ru/ffOb07fa
HEYNpPyroe B3auMOJICHCTBIE
32 Pemenue 3agau mo reme "3akoH bubnuorexa [JOK

COXpaHEHHUs uMITyJabca'

https://m.edsoo.ru/ffOb096¢c
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https://m.edsoo.ru/ff0af33c
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https://m.edsoo.ru/ff0b0408
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https://m.edsoo.ru/ff0b096c

VYpoxk-koudepenuus "PeakTuBHoe

33 JIBUKEHUE B PUPOJIC U TEXHUKE"
bubnunorexa LIOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/Ff0b0agA
PabGota critbl TSOKECTH, CHITBI bubnuorexa [IOK
35
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota
«Omnpenenenue padbOThI CUIIbI
36 = TpeHus npu paBHOMEPHOM
JBUKEHHUU Tea 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBsI3b 3HEPrUH U pabOTHI.
[ToreHunaneHas sHEprus
Kunernueckas sneprus. Teopema o bubmmnorexka HOK
38 .
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaGopatopHas pabora «3yueHue bubmuoreka [IOK
3aKOHA COXPaHEHUs SHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebaTenbHOE IBHIKEHHE U €TI0 but6mmoreka [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromiue KoueoaHusl. bubmuorexa [IOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTU4ecKuil ¥ NPy KUHHBINA
MasiTHUKH
VYpok-uccienoBanue «3aBUCUMOCTh
N but6mmoreka [IOK
44 nepuojia KojaeOaHui OT KECTKOCTH

IIPY’KUHBI U MacChl Ipy3a»

https://m.edsoo.ru/ffOb197a
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https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOIeOaHUsAX

46

47

48

49

JlaboparopHas pabota «Onpenenenue
Y4acTOThI U IeproJia KoJeOaHmit
NPYKHUHHOTO MasITHUKa

JlaGopaTtopHnas padota «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KoJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
MaccChI Tpy3a»

Mexaunueckue BoaHbl. CBOMCTBA
MeXaHW4YeCKUX BOJIH. [IpomonbHbIC 1
MOTIEPEYHBIC BOJIHBI

Ypok-koHpepenmus "MexaHnndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

bub6nmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnuoreka [IOK
https://m.edsoo.ru/ffOb197a

bubnuoreka [{OK
https://m.edsoo.ru/ffOb21fe

50

3Byk. Pacnipoctpanenue u otpaxeHue
3ByKa

51

52

Ypoxk-uccnenoanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acToThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHUI pe30HaHC

53

VYpoxk-koHpepennus "YapTpa3ByK u
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "3aKOHbI COXpPaHEHUs.
Mexanudeckue KojaeOaHus 1 BOJHBI"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb25f0

55

KonTtponbHas pabora o Teme
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https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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https://m.edsoo.ru/ff0b25f0

"3akoHbI coxpaHeHus. MexaHuueckue
KoJieOaHus U BOIHBI"

DIeKTPOMarHuTHOE TOJIE.

bubnmoreka [IOK

56
DIeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepenuus "lkana
58 AJIEKTPOMATrHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH U1 COTOBOI CBA3U"
VYpoxk-uccnenosanue "N3yuenue
P . i bubnuoreka [{OK
59 CBOWCTB 3JICKTPOMArHUTHBIX BOJIH C
. https://m.edsoo.ru/ffOb2c6c
MIOMOIIHI0 MOOMIIBHOTO TestehoHa
Pemenue 3a1ay Ha onpe/eneHue
60 YacTOTHI U JUTUHBI DJIEKTPOMArHUTHOM
BOJTHBI
DneKTpOMarHuTHas MPUPO/Ia CBETA.
61 Cko OIZTB cBeTa Bongogme CBOMCTBa bubmmorexa [JOK
P ' https://m.edso0.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonuneiinoe
62 acCIpoOCTpaHEHUE CBETA. 3aTMEHUS Bubmmorexa [IOK
pactpocTp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpakeHHS CBeTa. 3epKaja.
63 Pemenne 3ama4 Ha IpUMEHEHNE bubnmorexa LOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Tpenominenue cBera. 3aKoH bubmuoreka [IOK
MPEJIOMIIEHUSI CBETA https://m.edsoo.ru/ffOb3aea
65 [TommHOE BHYTpEHHEE OTPAKEHUE bu6muoreka [IOK

cBeTa. Mcnosin30BaHue MOJIHOTO

https://m.edsoo.ru/ffOb3c5c
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BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOAAX

JlaboparopHnas pabota "Hccienoanue
3aBHCUMOCTH YTJIa MPETOMIICHHS

06 CBETOBOI'O JIy4a OT yIJla aJeHUsI Ha
rpaHuue "Bo31yX-cTeKkio""
Ypok-koHpepennus "Hcnonb3oBanue
67 IIOJIHOTO BHYTPEHHETO OTPAXKECHMUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bubnuoreka [IOK
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI httos://m.edsoo.ru/ffob3f2c
. bubnuoreka [{OK
69 [MocTpoenne n3o0pakeHu B TMH3aX htts://m.edsoo.ru/ffobadda
JlaboparopHas padota "Onpenenenue
70 q)OKyEHorf) paCETOSIHI/IS{ u OII)'ITPIHGCKOP'I bubmorexa [JOK
N https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIIeH JTUH3BI"
7 Ypok-koHpepenus "OnTudeckue bubnnorexa [JOK
JMH30BbIe TPUOOpPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak onTuyeckasi cucreMa. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepenuus "lepexTst
3penus. Kak coxpanurts 3peHue"
Paznoxxenue 6enoro cBera B CIIEKTP.
72 Omneitel HetoToHa. CriokeHue bubnuotexa [JOK
CIIEKTPaJIbHBIX LIBETOB. [(ucnepcus https://m.edsoo.ru/ffOc0f4c
CBeTa
75 JlaboparopHas padota "OnbITHI 110 bubnmoreka [JOK

Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP H

https://m.edsoo.ru/ffOcOe2a
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BOCTIPUSATHIO 1[BETA MPEIMETOB IIPH UX
HaOJIFOICHUY Yepe3 IBETOBBIC
buapTpH"

VYpok-npaktukym "BoaHoBble

76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u auppaxaus”
77 OmnbiTel Pezepdopaa v mianerapuas bubnnoreka [JOK
MOJICJIL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
Hcenyckanue v noriomeHme cBera
79 aromoM. KBantbl. JIuHeiuarsie bubmmorexa [JOK
) ' https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 Ypok-npaktukym "Habnronenue bubnmnorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUABI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnuoreka [IOK
MOJICITb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE IpEBpaLICHUS. bubmmnoreka HOK
H3otomnsr https://m.edsoo.ru/ffOclal4
Pemenne 3aga4 mo teme: bubnunorexa LIOK
84
"PannoakTuBHBIE IpeBpanieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuona nonypacnana
Ypok-koH(pepennus "PanrnoakTuBHbIE
86 I/I?i)'[ eHI/IS(Ib BI; ; oJie Mﬂe HITIHE bubmorexa [TOK
i | PHPOJE, MEAIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
87 Snepuble peakuu. 3aKOHBI bubnmoreka [JOK

COXpPAaHCHHUA 3apaa0BOI0 U MaCCOBOT'O

https://m.edsoo.ru/ff0c1c58
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YHUCCJI

88

89

DOHeprus CBsI3U aTOMHBIX s1iep. CBA3b
MaccChl U SHEPTUU

Pemenue 3anaud no reme "AnepHeie
peakuun"

bu6nmorexa [IOK
https://m.edsoo.ru/ffOcld7a

90

Peakuuu cunTe3a 1 AeneHus aep.
Wcrounuku sneprun ConHua u 3BE311

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

91

92

93

94

Ypok-koHpepenus "Anepuas
sHepreTuka. JlercTBus
paauoOaKTUBHBIX U3Ty4YEHUM HA KUBbBIC
OpraHu3mbI"

[ToaroroBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DJIEKTPOMarHUTHOE TOJIE.
ONeKTPOMarHUTHHIE BOJHBI.
KBanTtoBeie siBneHus"

KonrponbHas pabora no reme
"DNEeKTPOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHbHIE BOJIHBI.
KBanrtoBeie siBneHus"

[ToBTOpenue, o6oOIIEHNE.
JlaGopatopHbie pabOTHI IO KypCy
"B3aumopeiicteue ten"

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o600meHNe. Permenune
pacueTHBIX M Ka4eCTBEHHBIX 33124 T10
teme "TemnoBbie mpouecch”

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

96

[ToBTOpenue, o600meHNE. Permenne
pacyYeTHBIX U KaYEeCTBEHHBIX 3a7a4 110
teme "KIIJ] TerioBeIx gBuraresei”

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2a22
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[ToBTopenue, 0600mmenue. Pemenne

97 ACYETHBIX ¥ KaYECTBEHHBIX 3a1aY I10 1 buGnuorexa [IOK
p A https://m.eds00.ru/ffoc2b30
teme "KII/] snexkrpoycTtanoBok"
[ToBTOpenue, oboOIIeHNKE.
98 JlaGopatopHsle pabOTEI IT0 KypC 1 1 Bubmorexa HOK
" patop P " pey https://m.edso0.ru/ff0c2¢c52
CBeTOBbIE SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMHU 110 TeME "3aKOHBI 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 tekctamu 110 Teme "Konebanus u 1 Bubmiorexa OK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, o6o6meHue. Pabora ¢
101 TeKCTaII:\)/H/I 10 TEME {-'IéBeTOBBIe 1 bubnmorexa HOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0606menue. Padota ¢
102 TekcTamu 110 Teme "KBanrosas u 1
sanepHas Gpusuka'
BIIEE KOJIMYECTBO YACOB IT
OBII] OJ1 CTBO CO (@) 102 3 97

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

» dusuka: 7-i kiacce: 0a30BbIN YpOBEHB: yueOHHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., AkuronepHoe obmectBo «M3narensctBo «lIpocBemenue»

» ®usuka, 9 xknacce/ [leppimkun .M., I'yraux E.M., Banos A.U., [lerpoa
M.A., AkiimonepHoe odmectBo «M3aarensctBo «IIpocBenienue»

» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AKiMOHEpHOE 00IIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

7 KIIACC

®dusuka. 7 kinacc. CaMoCTOsITeIbHBIE U KOHTPOJIbHBIE paboThI / JI. O.
['eanenmreiin, JI.A. Kupuk KoHTponbHBIE 1 cCaMOCTOSITENIbHBIE pa0OTHI O
busuke 7 knacc k yueonuky A.B. [epsimkuna @usuka 7 xkiaacc GI'OC/ O.1.
I'pomueBa

Coopnuk 3anau o ¢usuke 7-9 knacc. [lepbIkuH.

8 KITACC

®dusuka. 8 kiacc. CaMocTosiTeIbHbIE U KOHTPOJIbHBIE paboThI / JI. .
I'eanenmreiin, JI.A. Kupuk KoHTponbHBIE 1 CaMOCTOSITENIbHBIE pa0OTHI 0
¢uzuke 8 kiacc k yueOnuky A.B. Ilepriknna @usnka 8 xiace @PI'OC/ O.1.

['pomueBa
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CoOopuuk 3ama4 o pusuke 7-9 kimace. [leppimkuH.

9 KJIIACC

®uzuka. 9 kinacc. CaMocTosITENbHBIE U KOHTPOJIbHBIE paboThl / JI. D.
I'enpenmreii, JI. A. Kupuk Onbra I'pomnesa: @usnka. 9 knacc. KoHTposnbHbIE U
camocTosiTeNbHbIe paboThl kK yueOHuKy A.B. [leppimkuna, E.M. I'yTHuk

CoOopnuk 3a1au o ¢usuke 7-9 knacc. [lepbIkuH.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

7 KIIACC

http://school-collection.edu.ru http://fcior.edu.ru http://www.fizika.ru
http://college.ru/fizika/ http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-edu.ulsu.ru http://www.all-
fizika.com/ http://interneturok.ru/ru http://elkin52.narod.ru/ http://www.all-

fizika.com/ http://class-fizika.ru/07 class.html

8 KITACC

http://school-collection.edu.ru http://fcior.edu.ru http://www.fizika.ru
http://college.ru/fizika/ http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-edu.ulsu.ru http://www.all-
fizika.com/ http://interneturok.ru/ru http://elkin52.narod.ru/ http://www.all-

fizika.com/
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9 KJIACC

http://school-collection.edu.ru http://fcior.edu.ru http://www.fizika.ru
http://college.ru/fizika/ http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-edu.ulsu.ru http://www.all-
fizika.com/ http://interneturok.ru/ru http://elkin52.narod.ru/ http://www.all-

fizika.com/ http://class-fizika.ru/07 class.html
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