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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Duznkay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusanuu TpedoBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEMETHBIM pe3yJibTaTaM 00y4eHUS, a TaKkKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHUsS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJECPXKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKAa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uzrka SABISIETCS CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX PEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHWM, M3y4aeMbIX XUMHUEH, Ouosioruei, actpoHomued u ¢GU3NIECKON
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHPa,
MpPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUA, TO €CTh CII0C00Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 riaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TIPAMOTHOCTH H
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CICAYIOIIMMU KOMIIETCHTHOCTSIMHU, XapaKTePU3YIOIUMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

o Hay4HOOOBSCHATHABICHHUS,

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS,

e HHTEPOPETUPOBATH  JIAaHHBIE U HUCIOJL30BaTh  HAy4YHbIC
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOIO OOIIEro 0oOpa3zoBaHUs
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpazoBarenpHbIX opraHuzauusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHbIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnerun Munucrepctsa npocsemienust Poccuiickoit deaeparuu (IpoTOKoJ OT 3
nexadps 2019 r. Ne [1K-4BH).
HenuuzyyeHusipusmkm:

npuoOpeTeHne HMHTEepeca M CTpEeMJICHHs] OO0y4aroumxcsi K HaydyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABIECHUI O HAYYHOM METOJIE MO3HaHUs U (hOPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMupOBaHKE TPEJICTABICHUNA O PO (UMKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

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
oO1rero o0pa3oBanusi 00ECIEYNBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

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

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

OCBOCHHME METOJIOB PEIICHHUS TNPOCTEUITUX PacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopatopHble  pabOThl M HAKCIEPUMEHTAJIbHBIE HCCICIOBAHUS  C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COACepKaHuUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCcCHOHATILHON AeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, 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 vaca B Heeno), B 9 kiacce — 102 ygaca (3 yaca B HeJeI0).

[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHs JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS



7a00paTOpHbIX PabOT M OMNBITOB C YYETOM HWHIMBUIYAIBHBIX OCOOCHHOCTEU
oOy4JaronmMxcs, Crucka HKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

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

®uszuka — Hayka O mnpupone. fBneHus npuponbl. PU3NYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpemHocTs u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4yaloT MPUPOY.
EcTecTBEeHHO-HAYUYHBIM METOJl TMO3HAHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. OnucanueGU3NIeCKUXsIBICHUN C TOMOITBIOMOIEICH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. ®duznueckue nmpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuviepabomol u onvimol.
1. OmpeneneHne LEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. HM3mepeHuepaccTosSHAMN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpezneneHuepazMepoOBMaIbIXTE.
5. M3MepeHue temrieparypbl IIpA MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
HIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0JbIle, YeM OOJIbIlle BhICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

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

JBrxkenne yacTtul BemiecTBa. CBSi3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTENH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSIX U UX aTOMHO-MOJICKYJISAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HabnroneHne6poyHOBCKOTOIBHKCHUS.



2. HabGmonenuenuddysum.
3. HaOmionenue  siBneHuid,  OOBSACHAIOMIMXCS  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuviepabomul u onvimeol.

1. OneHka JuUaMeTpa aroMa METOJOM psoB  (C  HUCIOJIb30BaHUEM

dboTtorpaduii).
2. OnbITHI IO HAOJIIOACHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe HnBWKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
M3MEHEHUS CKOPOCTHU JABWXKEHHUS Tel. MaccakakMmepamHepTHocTuTena. [ImoTHOCTh
BemecTBa. CBs3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHUIIE OOBEMA
BEILIECTBA.
Cuila Kak XapakTepucTHUKa B3auMozencTBHs Ten. Cuiia ynpyrocTd M 3aKOH
['yka. 3MepeHue CHIlbl ¢ TOMOIIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS W CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIb)KEHU U TPEHUE NMOKOs. TpeHue B PUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaOnrogeHneMexaHM4eCKOTroIBUKEHUATEIIA.
2. M3MepeHnecKOpOCTUITPSIMOIMHENHOTOIBUKEHUS.
3. HaGmronenuesBieHUAMHEPIIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME Macc IO B3aUMOACHCTBUIO TEI.
6. Clio)keHue CHJI, HAPABJICHHBIX M0 OJTHOU MPSIMOM.
Jlabopamopuviepabomol u onvimol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHrie CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM ILIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OnpeneneHnernIoTHOCTUTBEPAOTOTENA.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. OnbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBXKEHHS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.



Hasnenue. CriocoObl yMEHBIIEHHs U YBEIMUEHUs AaBiieHus. [laBieHue rasa.
3aBUCHMOCTh JaBJIEHHsA raza oT oObéma, TemmepaTypsl. Ilepenaua naBieHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaima. [IHeBmaTmyeckune
MaIIMHbI. 3aBUCUMOCThH JaBJICHHS >KHJIKOCTH OT TIyOuHBL. [ 'mapocraTuueckuii
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyliecTBOBaHUSA
BO3qylmHOW oOosouku 3emiu. OnbiT Toppuuemu. M3mepenue armocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOro JAaBIEHUSI OT BBHICOTHI HAJl YPOBHEM MODSI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanueren. Bo3nyxomiaBanue.

Jemoncmpayuu.
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3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenaua naBieHUs KUJIKOCTHIO U Fa30M.

Coo0maronmuecsiCoCy/Ibl.

['mapaBarueckumnpecc.

[IposiBneHueercTBUIaTMOCHEPHOTOIaBICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJa ¥ MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIKMBAOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.
YcnoBue miaBaHus TEJ: MJIABAHUE WM MOTPYKEHUE TEJI B 3aBUCHUMOCTH
OT COOTHOIICHHS TNIOTHOCTEH TeJla U JKUIKOCTH.

Jlabopamopuviepabomul u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOAE OT 00bEMa MOrpyKEHHOH B
KAJKOCTb YaCTH TeJa.

OnpeneneHue  BBITAJIKUBAIOUICH  CHJIbI, JCHCTBYIOIIEH Ha  Telo,
IIOIPYKEHHOE B JKUIKOCTD.

[IpoBepka HE3AaBUCUMOCTH BBITAIKUBAKOLIEH CHJIbI, IEVCTBYIOIIEH HA TEJIO
B YKUJIKOCTH, OT MAcCChl TeJIa.

OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJKHUBAKOUIEH  CHUJIBL,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
KUJKOCTh YACTH TEJIA U OT IFIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanne apeoMmeTpa WJIM KOHCTPYMPOBAHME JIOJKH U
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio
paBHOBecusi pbluara. lIpuMeHeHue TmpaBWJIa paBHOBECHUs] phluara K OJIOKY.



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

Mexannueckass dHeprus. KuHeTmyeckas W TNOTEHUHAIbHAS DHEPTHS.
[IpeBpamieHne  OJHOTO  BHJA  MEXAHWYECKOM  DHEPrMH B JIPYroil.
3aKOHCOXPaHEHUSIHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumMepsIMpPOCTHIXMEXAHU3MOB.

Jlabopamopuviepabomsl u onvimeol.

1. Ompenenenne pabOTHI CHIIBI TPEHUS MPHU PABHOMEPHOM JBMIKCHUHU Tela

10 TOPU30HTAIBHOM MTOBEPXHOCTH.
2. HccnepoBaHueycinoBulipaBHOBECUApbHIYATa.
3. H3amepenue KIIJI HAaKTOHHONTIIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Pa3zgea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3Mmepbl aTOMOB M MOJIEKYJI. OmNbIThI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOW TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHN€E U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEepEeAaUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudectBo TemoTsl. YenbHas TEMIOEMKOCThH BelIecTBa. TemiuooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. Mcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOTo
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuuner pabotsl TeraoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TermioBbie ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HabnroneHne6poyHOBCKOTOIBHKCHUS.
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Ha6monennenud dysumn.

HabmroieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.

Hab o 1eHue TeTIIOBOTOpaCIIMPEHUSTEIL.

V3meHeHnue naBieHUS Ta3a MPU U3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBmitan3mMepeHus I TEMIIEPaTypHhI.

Bunsiternionepenayn.

Oxnax1eHUETPUCOBEPIICHUUPAOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHETEIOEMKOCTENPA3TNYHBIXBEILIECTB.

. Habmonenuekumnenusl.

. Habmoienue nocTostHCTBa TeMIEpaTyphl PU TUIaBJICHUH.
13.

Mo eI TenI0BbIX IBUTATEIICH.

Jlabopamopuviepabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OneIThl MO0 HAOMIOJIEHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, XKUAKOCTEH WU
TBEPABIX TEIL.

OmnpeneneHue AaBiIeHUs BO3AyXa B OaJUIOHE IINPULA.

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

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUAKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPruud Tejla B Ppe3ysibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOrO BOAOW  MpH
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.
OnpeneneHueyaenbHONTENI0EMKOCTUBEIIECTBRA.
HccnenoBannenponeccancriapeHusl.
OnpeneneHne0THOCUTENbHOMBIIAXKHOCTUBO3 Ay XA.

Onpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pazgen 7. JiekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpuueckoe notie. Hanpsok€HHOCTH anekTpuueckoro nosst. IlpuHnmn
CYIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUSI DJIEKTPUYECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpudeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
CormnpoTuBiieHHE MPOBOJIHUKA. YJEIbHOE COMPOTUBIEHUE BellecTBa. 3akoH Oma
nns yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKTpuYecKre 1Ny U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE ~ MarHuThl.  B3auMoaelHcTBHE  IOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 10Ji€ 3€MJIM U €r0 3HAYCHUE JJIS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. [IelicTBME MAarHUTHOTO MOJII HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMoNb30BaHUE 3JEKTPOJABUTATENECH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJIEKTpU3ALUATEL.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUEIIEKTPOCKOIIA.
DIIEKTPOCTATUYCCKASIMHAYKIIHS.
3aKOHCOXPAHEHUSIDIEKTPUIECKUX3APSI0B.
[TpOBOJHUKH U JUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
N CTOYHUKUTIOCTOSIHHOTOTOKA.
JIeCTBUARIEKTPUYECKOTOTOKA.

. DIIEKTPUIECKUUTOK B KUJKOCTH.

. 'a3oBb1ipaspsa.

. I3MepeHnecunbITokaaMmnepMeTpoM.

. I3MepeHnesieKTpruieCcKOroHanpsHKeHUSIBOJIbTMETPOM.

. Peoctar n Mara3uHCONpOTUBIICHUM.

. B3anmo1eficTBHENnOCTOSHHBIXMAarHUTOB.

. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUsI MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.
OnsITOpcTena.

MarauTHoenoaeToKa. JIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DNEeKTPOIBUTATEIBIIOCTOSIHHOTOTOKA.

HccnenoBaHUEs BICHUAICKTPOMArHUTHOMUHAYKIIUH.

OnbiTei®Dapanes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIUMOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DIEeKTPOreHepaTOpPHOCTOSIHHOTOTOKA.

Jlabopamopuviepabomol u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U mpu
CONPUKOCHOBEHHH.

HccnenoBanne JEWCTBUSA  DIIEKTPUYECKOIO IIOJSI HA IPOBOJHUKHA U
JUDJIEKTPUKH.

C6opka u poBepka padOoThI JEKTPUUECKOH LIETTH MOCTOSTHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

W3mepenre U peryaupoBaHueHAPSKEHHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 pE3UCTOp, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONMPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJAH IONEPEUYHOIO
CEUEHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEJIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa IPU NapaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYILIETO 4Y€pe3 JIAMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
MN3yyeHue MarHMTHOrO IOJISI  IOCTOSIHHBIX ~ MAarHUTOB IIPU  HX
00OBbEIMHEHUU U Pa3/ICJICHUH.

HccnenoBanue nelCTBUS 3JIEKTPUUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.



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/] anekTpoaBUraTeibHONYyCTaHOBKH.

21. OnBITBI IO UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MECHEHHWW 3HAYCHHS M HANpPaBICHUS WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMosinHeNHOE ABMKEeHUE. CpellHAsl U MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

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

PaBHOMepHOE ABMXKEHUE 1O OKpY>KHOCTH. Ilepwon u uvacrora oOparieHus.
JInHerHasa u yriioBasi CKOPoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHUE.

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

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

Cuna TsKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nanenus. JBwxkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHON OChIO BpaieHusi. MomeHT cuiibl. LleHTp TsikecTw.

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

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas SJHEprus CKaTou npyxuHbl. Kunetnueckas

DHEPrusl. Teopema 0 KUHETUYECKOU DHEPIUH.
3aKOHCOXPAHEHUSIMEXaHUYECKONIHEPT U H.
Hemoncmpauuu.

1. HaGmronenne MexaHWYECKOTO JABMIKCHHS TeJla OTHOCHUTEIBLHO Pa3HbIX Tell
OTCUETA.
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CpaBHeHME TyT€ W TPACKTOPUW ABMIKEHHUS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBaHnenpU3HAKOBPABHOYCKOPEHHOT OIBUKEHHS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

HabGnronenne MexaHMueCcKUX SIBJICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepemaya uMIryabca Mpy B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
Habmro1eHnepeak THBHOIOIBUKEHHUSL.

CoxpaHeHHe MEXaHUYECKON PHEPTUU MTPU CBOOOAHOM IaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU IIPU JBHKEHUH TeNa MO IEVCTBUEM
IPYKUHBI.

Jlabopamopuviepabomol u onvimol.

1.

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

OnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHUS OpycKa WM JBHKCHUS
[IapyKa MO HaKJIOHHOW ITOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIIM TIPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.
OnpenenecanekodGGUIHEHTATPECHUICKOIBKCHUS.
OrnpeneneHnexECTKOCTUIIPYKUHBI.

OmnpeneneHue pabOTHI CUJIbI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Ompeenienne  pabOThl  CHJIBI  YNIPYTOCTH MpU  MOABEME TIpy3a ¢
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. I3y4ueHne3aKOHaCOXPaHEHUSAIHEPTUH.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHykaennele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxeHue 3Byka. MHbpasByk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneOGaHWil Ted MOJA JNEUCTBHEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
PacnpoctpaneHnue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).
HabGnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHUYECKHUUPE30HAHC.
JIaﬁopamopubtepaﬁombt U Oonvimol.
1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOTHl U IEpHOJa KoeOaHul MPY>KUHHOT'O MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KojeOaHUil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. ONBITBI, JACMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHuneyckopeHuscBoOOJHOTOMAICHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMarHuTHble  BOJHBL.  CBOKMCTBa
ANEKTpOMarHuTHhIX BOdH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
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DJieKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOICTBaRIEKTPOMAarHUTHBIXBOJIH.

2. BonHoBBIECBOMCTBACBETA.

Jlabopamopuviepabomol u onvimol.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpanenue cseta. 3atmeHus Connna u JIynel. Otpaxenue cera. [1nockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONITHUYECKUX CBETOBOJAX.

Jlunza. Xox unyueir B JumH3e. Onruyeckas cucreMa (Qoroamnmnapara,
MHUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpaJbHBIX I[BETOB. J(ucnepcuscaera.

Jemoncmpayuu.

[IpsAMOTMHENHOEPACTIPOCTPAHEHNECBETA.

OTtpaxeHunecBeTa.

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

[IpenmomiienuecBera.

OnTUYeCKUCBETOBO.

Xop ntydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun geiictBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopenprnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

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

Jlabopamopuviepabomol u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yIia OTPAKEHHsI CBETOBOTO Jiyda OT YIUIa
najieHusl.

2. M3yueHue xapakTepUCTUK U300pa’KeHUs MPEAMETA B TIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiy4a OT yrIJia
NaJEHUS HA TPAHULIE «BO3TyX—CTEKIIOM.
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4. TlomyyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUA U ONTHYECKOM CHIIbI coOMparomieit
JIVH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA 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 nornioueHre ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPBI.

PamnoaktuBHOCTE. Asba-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
OHeprusi CBsI3M aTOMHBIX sjaep. CBs3p Macchl M dHepruu. Peakuum cuHTe3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

SAnepnas sHepretka. JleWcTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHeKTpbIU3ITy4eHUs U TOTIOLIECHUS.

2. CHexTpbIpa3IN4YHbIXTa30B.

3. ChekTpBogopoza.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. PaGoTacyéTunKanOHU3UPYIOIUXU3ITYYCHHUH.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuviepabomol u onvimol.

1. HaGnroneHue CrulONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPrUM YACTULIBI MO TOPMO3HOMY

nytH (1o ¢potorpadusam).

3. U3mepenuepannoakTuBHOroQoHa.

IHoBTOPUTEIBLHO-0000 1A INNEMOAYIb.

[ToBTOpUTENHEHO--0000IITAONNH MOYJIh TIPEIHA3HAYCH JIJIsI CHCTEMAaTHU3aIuN
U 0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PM3HMKH, a TAaKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII peaAMET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBaeTCsl JOCTHKEHUE MPEIMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIEI0BAHHUS



SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUS, TPUMEHSS TIOJy4YEHHBbIE 3HAHHWS, pElaTh 3aJa4yd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
npearaeTcs:
HAa OCHOBE TOJIYYEHHBIX 3HAHUN pacro3HaBaTb M HAYyYHO OOBICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;
WCITOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUSA (PU3NUCCKUX SIBJICHUH, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX NCTOUHUKOB
SHEPIrUH HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuatoierocsi 6yayT copMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpUOTHYECKOTOBOCTIMTAHMS

— 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 YYacCTHIO B OOCYKJICHHH OOIIECTBEHHO3HAYUMBIXH
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
busuKy;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTOBOCIIUTAHMS S

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTUHAYYHOT OTIO3HAHUA

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

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEATEIIbHOCTH;

5) ¢opvupoBaHus  KyJAbTYpPbl 3A0POBbS M  JIMOLMOHAJIBLHOIO
0/1aronoJIy4us:

— OCO3HaHHUE IIeHHOCTU Oe3omacHoro oOpas3a >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBHJI OE30MacHOTO TOBEICHUS Ha
TpPaHCIIOPTE, Ha JOpOTrax, C IJIECKTPUUECKUM M TEIUIOBHIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopMupoBaHHOCTh HaBBIKA peQIeKCUU, NpPU3HAHUE CBOEro IpaBa Ha
OImMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) TPy10BOrOBOCTIMTAHMS

— AKTUBHOE y4YacTHE B PEIICHUM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3ald, TOpojJa, Kpas) TEXHOJIOTUYECKON U



COITMAJILHOM HAMPaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHCIE W (PU3MUECKUX
3HaHUM;

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

e 7)3KOJIOrHYECKOTOBOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
o0JlacTH OKpy’Kalolllel cpeibl, IUIAaHUPOBAHUSI TIOCTYNKOB W OICHKH HX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEbI;

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

e 8) amanTanmuum K HU3MEHSIIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aWUMOJCUCTBUM MPHU BBHIMIOTHEHUM HCCIEAOBAHUNA W
POCKTOB (M3UYCCKOW HAIMpPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYIux,

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

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
WJICU, TIOHSATHSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTAX U SIBJIICHUSIX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
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 (PU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJIOOAJIBHBIX MOCIICICTBHUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynabTaTe OCBOCHHS TpOrpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocs: 0yayt copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKA OOBEKTOB
(ssBIIEHUN);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIAaCCU(PUKAIIMN, OCHOBAHUS IJIS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y IMTPOTUBOPEYHS B paCCMaTpPUBAEMbIX (paKTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITH TPUYUHHO--CJICICTBEHHBIC CBS3U MPU H3YyYCHUH (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, JETaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIMUNH;

CaMOCTOATENILHO BBIOMpPATh CHOCOO pernieHus: y4eOHOW (u3nuecKon
3aaun (CpaBHEHHE HECKOJBKHUX BApUAHTOB peEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBblencciieoBare/ibCKue e CTBHSA.

UCITIOJIb30BATh BOIPOCHI KaK MCCIIEIOBATEIbCKUNM HHCTPYMEHT ITO3HAHMUS;
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY TUTAHY OIIBIT, HECIOMXKHBIH
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHWBATh HA TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS UITH IKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

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

Pabora c nunopmanmueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPEJIOKEHHOW Yy4eOHOU
(bu3UYeCKON 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (OPM IpE/ICTABICHHUS,

CaMOCTOATENbHO BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMHu, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIMSMU.

KoMMyHHKaTHBHBICYHUBEpPCAJIbHbICyYeOHble1eliCTBUSA:

B XOZ€ OOCYXIEHHUS Yy4eOHOro Marepuania, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh WJCU, HAIlleJICHHBIE HA pEUICHUE 33Jaud U TMOAAEp KaHHe
0J1aroKeIaTeIbHOCTH OOIICHHUS,



CONIOCTABIISITh CBOU CYXICHHS C CYXACHUSMH JAPYTHX YYaCTHUKOB
auaora, OOHapy>KUBaTh Pa3IMUUe U CXOJCTBO MMO3UIINH;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MMMCHMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3HMYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

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

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ JOCTIDKEHMIO: PpaCIpeNeNiaTh poid, OOCYXIaTh NpPOLECCH U
pe3yIabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIFO/ICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTrasi KAUECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(OPMYITHMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIMSIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OpUEHTUPOBAThCS B  PAJMMUHBIX MOAXOAAX MPHUHATUS  PEIICHUN
(vHIMBUAYyaTbHOE, TPHUHATHE PEHICHUS B TPYIIe, NPUHSITHE PEIICHUM
rpyIIon);

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIMUHTE/IJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE€ B XOJ BBHINOJTHEHUS
(Gu3MYeCKOro HMCCIEOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUThb ce0sl Ha MECTO JIPYroro 4yejoBeKa B XOJE CHopa WIN JUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;



MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHU (U3NIECKUX 3a/1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHUYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBaeHus (Auddy3us, TEII0BOE JBIKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeAadya [OaBiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamyd, atrMocdepHoe JaBlieHWE, IUIaBaHUE TeJ, MpeBpalleHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOc(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3UUECKUX SBICHHIA;
ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpeHUs, JaBlieHHWe (TBEPAOTO Teja, >KUAKOCTH, Taza),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHJIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKash M TMOTEHIMaIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOIB3YEeMBIX  BEJIUYUH, HX
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;



XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U IIPOLIECCHI,
UCIIOJIb3YsI TIpaBujIa CIOKEHUs Cuil (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, IpaBUiIO paBHOBecHs phiuara (0J10Kka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruH, TPU DTOM [aBaTh CIOBECHYI0 (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUl NPAaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh O0OBACHEHUE U3 1-2
JIOTHYECKHX IIIAaroB C OMOpoi Ha 1-2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiaTh pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (DU3NUECKUE
BEJIMYMHBI B ()OPMYJIBI UM NPOBOAMTH PAcCUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINYNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCJIEOBAHMS BBIIEIATH IPOBEPSIEMOE
IpeanosjgokeHne  (TUmoresy),  pasjinyaTb W MHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/JIBI T10 €T0 pE3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: dbopmynupoBaTh MIPOBEPSIEMBIEC
IPEIOJIOKEHNUs, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSHMUS, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJOrOBBIX U
UPOBBIX TMPUOOPOB, 3aAMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO ABWKYLIErOCsS Tejla OT BPEMEHM [BHKEHUSA Teja, CHIIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBHCUMOCTH CHWJIBI TPEHHUS OT IUIOLIAAN CONPUKOCHOBEHUS TEJI, CUIIBI
YOPYrOCTU OT YUIMHEHUS MPY>KUHbBI, BBITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
IIOrPYKEHHOM YacTH Tejla U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTAaBaHMSI TEJ, YCIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOro HCCIEN0BaHUs, COOUpaTh YCTAaHOBKY U
BBINOJHATh WU3MEPEHUs, CIENysl MPENJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE
NPEIJIOKEHHBIX TaONuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yJbTaTaM
UCCIICTOBAHMUS,

IPOBOJNTH KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEUIECTBA JKUAKOCTU W TBEPAOrO TeJa, CUlIa TPEHUSI CKOJIbXKEHHUS,
JaBJICHUE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
NOTpyEHHOE B KHUAKOCTh TeJO0, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW HWHCTPYKIUHU: TIpU
BBINIOJITHEHUM HW3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHUE UCKOMOW BEJTUUHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000Opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIAECS COCYJIbI, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmHucaHus (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecriedeHusi 6€30MacHOCTH MpU oOpaIeHuu ¢ mprudopaMu 1
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpejie;

OCYILIECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CPABHEHUS PA3JIMYHBIX HCTOYHUKOB BBIICIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

UCIIOJIb30BaTh NMPH BHINIOJHEHUH YUYE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JauTepaTypy  (pU3MYECKOro  coiepXaHHs, CIPaBOYHbIE MaTepHalbI,
pecypcsl cetu MHTEpHET, BIageTh NpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUS, B TOM



yucie MyOJUYHO JeNaTh KpaTKUE COOOILIEHUs O pe3yjbTaTax MPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, HpPU H3TOM TIPaMOTHO HCIOJIb30BATH
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
OO513aHHOCTH B TPYIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMM 3aJa4aMH,
CIIEIUTh 32 BBIINOJHEHUEM IUIaHA JACWCTBUH, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBII  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjiacce npeMeTHbIC pe3yJibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIIOJIb30BaTh MOHATHUS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHbIe TeNa, HACHIIEHHBIH W HEHACBHIIICHHBIM TMap, BIAXXHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DSHEPrusi, TEIUIOBOM JBUIaTElIb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHUE M CKaTHhe, TeIrionepenaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAHUE, KAIIWUISAPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIUS, H3JIyYCHHUE),
AIEKTPU3ALMA TEJ, B3aUMOJICHUCTBUE 3aPSIOB, IEUCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX  (PU3MYECKUX  SIBJICHUM B
OKpY)KalolleM MHpE, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULAPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHES, CHETa, DJICKTPUICCKUE
sBJeHUsT B atrMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBICNSTH CYIIECTBEHHBIE CBOMCTBA (TIpHW3HAKH) (PU3UUECKHUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbuznyeckre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOTHI, YJEJIbHAsA TEIUIOEMKOCTh BELIECTBA, YJIEJIbHAsA TEIUIOTA



IUIaBJICHUS, yJelbHas TeIuioTa NapooOpa3oBaHMs, YJeldbHas TeruioTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MAaIllMHbI, OTHOCUTEJbHAS BIAXHOCTh BO3[yXa, JJICKTPUYECKHI 3apsl,
CHJIa TOKa, 3JEKTPUYECKOE HAINPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0  TOKAa), TNPH ONHCAHMM TPABWIHHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YyEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIaHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYUH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLIECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOXKEHUSI MOJIEKYJSIPHO--KHHETHUECKOW TEOpPUH
CTPOEHUS BEIEeCTBA, MPUHLMUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH OMma ISl ydacTKa 1enH, 3aKOH
Jxoyns—JleHna, 3aKkOH COXpaHEHWsS DJHEPrUM, IpPU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3allUChIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHUYEeCKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHallM3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS1  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEOoOXoauMble JUIsl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIY4YeHHOE 3HaY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU;
pacrno3HaBaTh MpoOOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/IOB, MCIOJb3ys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE MPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTH MOpsJKa
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

MPOBOJUTH OMbBITHI O HAOJIOACHUIO (PUBMYECKUX SBJICHUWA WM
(bU3YEeCKUX CBOMCTB Tel (KamMLUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJBI OT TEMIIEPaTyphl >KUJIKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEI W B3aUMOJCHUCTBUE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allisl MArHUTHBIX I[IOJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO MOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBa 3JEKTPOMArHuTa,
CBOMCTBa DJEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBITIOJIHATh  NOPSIMbIE  WU3MEPEHUA  TEMIIEPATypbl, OTHOCUTEIBbHOU
BJI&JKHOCTH BO31yXa, CHJIbI TOKA, HAIPSIKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
Ipyrol C HCHOJb30BAaHUEM TMPAMBIX HU3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IOIEPEYHOrO
CEUEHMS U Y/ICJIbHOTO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIEIOBAHNE TIOCIEAOBATENBHOIO M IAPAJUIEIBHOIO  COEIUHEHUHN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeNys NPEIJIOKEHHOMY IIaHy, (DUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIE HU3MEpEeHUsS (PU3NYeCKUX BeTu4uH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHMKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAaHUPOBATh M3MEPEHHUs, COOUpAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o0opy1I0BaHUEM;

XapakTepu30BaTh MPUHIMIBI  JACUCTBUS HM3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCAaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETYMK JIJIEKTPHUUECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUI M HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIIBHBIE
npuooOpbl O CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl 3JEKTPUUYECKUX



Henen ¢ nociaeAoBaTesIbHbIM U MapaulesIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycloBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUYECKUX 1IETICH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHUNA B TIOBCETHEBHOM
KU3HH JIJIs1 oOecTieueHnsi 0€30MacHOCTH MPpU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pPOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpesie;

OCYIIECTBJIATh TOUCK wHPOpManuu (U3NUECKOTO COJICpKaHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUM M IYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SBJIIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
WCIIOJIb30BATh NP BBIMOJHEHUN YUCOHBIX 3a/IaHUIM HAYYHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypcbl cetu MIHTEpHET, BIaaeTh NpuéMaMy KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0000mass wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
ComepKaHWsl, B TOM 4YHCIE TYOJIMYHO TIPEACTABISATh PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NEATCILHOCTH, TPH 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

NPY  BBITIOJHEHUH YYEOHBIX TMPOCKTOB W HCCIEAOBAHUN (U3HMUCCKUX
MPOIIECCOB PaCHpeesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSTeTLHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXaHWYECKOTO JBIKCHUS, Jehopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHNUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPA3BYK, DJICKTPOMATHUTHBIE BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CIIEKTPBbI UCITYCKaHUs U TMOIJIOLIECHUs, alibda-, OeTa- U raMma-u3Iy4eHus,
W30TOIIbI, SiFIEPHAsl SHEPTETHKA,



paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBJKEHUE M0 OKPY>KHOCTH, B3aUMO/JICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOATeIbHOE IBUKECHHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3JIyYEHUS) MO ONMKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHHUS B MPHUPOJE:
MPUJIUBHI U OTJIMBBI, IBUKEHUE TIaHET COJIHEUHON CHUCTEMBbI, PEaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 03XO, IIBETa Tel,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JEWCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
paavoaKTUBHBIA (POH, KOCMUYECKHE Jy4H, PaJHOAKTUBHOE HU3ITYyUYCHUE
NPUPOJHBIX MHUHEPAJIOB, JIEMUCTBUE PAAUMOAKTUBHBIX W3IYyYEHUN Ha
OpraHMW3M YEeJIOBEKAa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBIICHUI;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTIOJIb3Ys
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tejla MpHU
HEPAaBHOMEPHOM JBHKEHUHM, YCKOPEHHE, IMEPEMEIICHHE, IMyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJeHUs, BEC Tela, HUMIYJIbC Tella, HMMIYJbC CHJIbI,
MexaHu4eckas paboTa M MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAJIbHAS SHEPIUsl CXKATOU
NPYKUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYeCKash SHEeprus,
NEepPHOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), PU OMUCAHUU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOJIb3YEMBIX BEITUYHH,
000O3HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMU,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Yys 3aKOH COXPAaHEHHUs SHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHLMII CYNEpPHO3ULUN CHJI, NPUHLIUI OTHOCUTENbHOCTH [anumies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3aps0BOI0 U MacCOBOTO YHUCEI
IpU SJACPHBIX PEAKIMIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYUHHO--CIICJICTBEHHBIC ~ CBSI3M, CTPOUTH OOBsACHEHHWE u3 2-3
JIOTHYECKHX IIaroB C OMOPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud (ONHUparoluMecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONbB3YSl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaThb KpPAaTKOE
YCIIOBHE, BBISBIISATh HEJOCTAIONINE WJIM WM30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEUICHMS], IPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJIMYMHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
(U3MYECKUX METOJOB, HCIOJb3ySl OMHCAHUE HCCIEIOBAaHUSA, BBIACIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOPsAJKa
IIPOBEICHUSI  UCCIIEIOBAHUS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUI U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(bu3nUecKux CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPruH, 3aBUCHUMOCTb NEpHOAa KoJeOaHUN NpPYKMHHOTO
MasTHHKA OT Macchl Ipy3a M JKECTKOCTH NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MAJIbIX KOJICOAHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasyiokeHue Oenoro cCBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300pa’KE€HUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HW30bITOYHOro Habopa
o0OpyZOBaHUsl, ONUCHIBATH XOJI OMNbITa W  €ro  pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTEH (DU3MUECKUMX BEJIUYHH C
UCITOJIb30BAaHUEM IMPSMBIX HM3MEPEHUH (3aBHCHUMOCTH IIyTH OT BPEMEHHU



Ipy PaBHOYCKOPEHHOM [IBJKEHMM O€3 HauyajJbHOM CKOpPOCTH, Mepuoaa
KOJICOAaHU MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJIeHus U yrjia MpeoMJICHHs] OT yriia
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaONMIl U T'papUKOB, JI€IaTh BBIBOIBI IO
pe3yibTaTam UCCIeI0BaHuUs;

IPOBOJUTH KOCBEHHBIE W3MEpEHUs (UIMUYECKUX BEIWYUH (CpemHsis
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJeHHUsl, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuoa KojeOaHMM MAaTeMaTH4ecKoro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PAaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITNIOJIHATh U3MEPEHUS, CIENys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUN;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKKM M3YYEHHBIX (QU3NUYECKUX MOJIENeH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas IJIMH3a, IUTAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUCcaHusi (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW M  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
IpU PEIICHUH Y4eOHO--TPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCETHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOJCHUSA
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIEeH Cpee;



OCYILECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COAECpKAHUS B
HHTepHeTe, caMoCTOATENbHO (OPMYIHPYsI TOMCKOBBIN 3a1poc, HAaXOAUTh
IYTH ONpPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJIHUTEIIBHBIX UCTOYHUKOB;

MCITOJIB30BATh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
JUTEepaTypy (pU3MUECKOro coAepikaHMs, CIPABOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, BiIaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIEHHS HA OCHOBE
uHGOpMaIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpXKaHMUS,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MWCIOJIb30BAaThb  U3YYEHHBIU
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
N KosaunuyecTBoyacoB JIeKTPOHHbIE
; HaumenoBaHnuepasieioB u (undgposbie)
n/ Bcer KonTtpouabHubiepador IIpakTnyeckuepadoT
TEeMIIPOTrPaMMbI o0pa3oBaTejbHbIEpecypc
0 bl bl
bl
Pa3znen 1.@0u3uka u e€ poJib B NO3HAHNH OKPYKaI0LIEro MUpa
bubnunoreka LIOK
1.1 () - 1
MSHIE - Hayka 0 Hipupole https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 () 1 1
HSHHACCRICBETHHAIHBL https://m.edsoo.ru/7f416194
13 EcTecTBEeHHOHay4YHBIIMETOATIO3HAHU 1 1 bubnuoreka [IOK
' Pl https://m.edsoo.ru/7f416194
Hroromnopasznery 3
Pa3nen 2.1lepBoHayanbHbIe CBeJCHHUS O CTPOCHUH BeIECTBA
bu6mmoteka IIOK
2.1 2
CTpoeniepeiiecTsa https://m.edsoo.ru/7f416194
59 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII 5 1 bubmmoreka IIOK
' BELIECTBA https://m.eds00.ru/7f416194
but6mmorekxa [IOK
2.3 A 2
TPETATHHECOCTOMHIABCIECTRA https://m.edso00.ru/7f416194
Hroromnopasaery 6
Pa3znen 3./IBuskeHne u B3auMo/ieiicTBue Tej
but6mmoreka [IOK
3.1 M 4
CXAHIHCCROCABHACHHC https://m.edso00.ru/7f416194
3.2 Wueprus, macca, TNIOTHOCTh 5 1 but6mmoreka [IOK



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

https://m.edsoo0.ru/7f416194

bubnunoreka LIOK

3.3 Cuna. Buasicun 15 2 https://m.edso0.ru/7f416194
Hroromnopazaeny 24
Pasnen 4./1aBjieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra30B
apienue. [lepegaua gaBinenus
4.1 ié BIMH TGHIE)IMHI/I )Klf KOCTSIMH U 3 bubmorexa [IOK
' P » KHA https://m.edsoo0.ru/7f416194
rasamu
bubnunoreka LIOK
4.2 JlaBieHHeKIKOCTH S https://m.edsoo0.ru/7f416194
bubnunoreka LIOK
4.3 ATmocheproCaaBICHHe 6 https://m.edsoo.ru/7f416194
44 JleicTBUE KUAKOCTH U ra3a Ha 7 3 bubnunoreka LIOK
' MOIPYKEHHOE B HUX TEJO https://m.eds00.ru/7f416194
Uroronopazneny 21
Pa3nen 5.PaGoTra u MOIHOCTH. JHeprus
bubmmoreka IIOK
51 Pabota u momHoCTS 3 1 https://m.edsoo0.ru/7f416194
bu6mmoteka IIOK
5.2 Hpocrhiemexanu3Mel S 1 https://m.edsoo.ru/7f416194
bubnmorexa LIOK
5.3 Mexanueckasoueprus 4 1 https://m.edsoo.ru/7f416194
Hroronopazneny 14
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPO'PAMME



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

8 KVIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TeMIIPOrpaMMbl Bcero  KonrtpoubHbiepaborbl  [IpakTuyeckuepadoTbl P
o0pa3oBaTejibHbIEPeCyPChI
Pa3zgenl.TemioBniessBJIeHUSI
. bubnuorexa [JOK
11 (CTpoeHHe i CBOHCTBABCLICCTBA > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tenonerenporeccet 18 ! > https://m.edsoo.ru/7f4181ce
Hroronopaszneny 23
Pa3zgen 2.2/1ekTpuyeckrue 1 MArHUTHBIE SIBJIEHUS
DNEeKTpUUECKUE 3apsbl.
2.1 3apspKeHHBIE Tela U UX 4 1 bubmorexa [JOK
' p . https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUE
N . bubnuotexa [JOK
2.2 IToCTOSHHBIMAIEKTPUUECKUNTOK 15 1 5 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1
ATHHTHBICABIICHHA https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 INEKTPOMATHHTHASHH Y KILHA 4 https://m.edsoo.ru/7f4181ce
Hroronopazneny 29
Pa3znen 3. CBeToBbI€ SIBJICHUSA 11
OBUIEE KOJIMYECTBO YACOB I10 68 3 11

[NPOT'PAMME



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

9 KJIACC

KounyecTBouyacon JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

Ne HaumeHoBaHuepas3aejioB U
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl

Pa3zgenl.MexannuecKkuesiBJIeHUSA

11 MexaHn4ecKoe ABUKEHUE U 10 1 bubmuoreka [JOK
' CIOCcOOBI €ro OMUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 1 1 1
auMoencTBIeTe] 9 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.
3 3axonricoxpanenus S https://m.edsoo.ru/7f41a4a6
Hroronopaszneny 34
Pasznen 2.Mexannueckue Ko0J1e0aHUS H BOJTHEBI
bu6mmoreka [IOK
2.1 M 7 1
CXAHUICCKUEKOICOAHI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
22 MexaHiHeckueBOMHbI. 3BYK ! 1 https://m.edsoo.ru/7f41a4a6
Hroronopazneny 14

Pa3nen 3.2/eKTpoMaraHuTHOE MOJie H 3JIEKTPOMATHUTHBIE BOJIHBI

31 DJIEKTPOMArHuTHOE TOJIE U 3 ) bubnmuorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroronopazneny 8
Paznend.CBeToBblesiBJIeHUA
4.1 3aKOHBIPACIIPOCTPAHCHHUSICBETA 6 bubmmorexa [JOK
' pacnpoctp https://m.edsoo.ru/7f41a4a6



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

bubmuorexa [JOK
4.2 JIMH3HL 1 ONTHHCCKHENPHOOPS! 0 https://m.edsoo.ru/7f41a4a6
Pasnoxxenue 6enoro csera B bubnmoreka [JOK
4.3 3
CIIEKTp https://m.edsoo.ru/7f41a4a6
Uroronopazneny 15

Pa3zpenS.KBanroBblesiBJIeHUS

51 Hcnyckanue u OrIoneHue cBera 4 bubnuoreka [IOK
' aToMoM https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHeaTOMHOrOsApa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A 1
5.3 JIepHBICPEAKIITU 6 https://m.edsoo.ru/7f41a4a6
Hroronopaszneny 16

Pa3nesn 6.I1oBTOPUTEIBHO-0000 IHAIOIIMHMOLY T

[ToBTOpEeHME U 06001IEHNE

6.1 coJiepkanus Kypca pu3uku 3a 7-9 15
KJ1ace
Hroronopaszaeny 15

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 102

6 (4 — remaruyeckue,
2- AKP)



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

7 KIIACC

Ne

n
/

11

Temaypoxka

HOYPOYHOE IINTAHUPOBAHUE

KoanuecTrBouyacoB

Bce
ro

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Haranzyq
eHHUs

DJIeKTPOHHBbIeNU(PPOBHIEOOPA30BAT
eJIbHbIEepecypchl

BBOHBIN HHCTPYKTAX 10
TeXHUKe 6e3onmacHocTu. Uto

n3yuaet pusuka. Hexoropsie

(busnyecKre TEPMHUHEI.
HaOmroneHus 1 onbITh

DuU3nYeCKUe BEINYUHBI.
W3mepenue puznyeckux
BeIM4MH. TOYHOCTD U
MIOTPEIIHOCTh U3MEPEHUM.
du3nKa U TEXHUKA.

JlabopaTopHas padora
Ne 1«Onpeodenenue yeni
Oenenus usmepumenbHozo
npuoopa».

CtpoeHue BelecTna.
Monexkyibl. bpoyHoBCcKoOe
JBHKECHHE

Muddysus

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a

JlabopaTopnasi padora



https://m.edsoo.ru/ff09f72a

Ne 2«H3mepenue pazmepos
MablX mesy.

7 B3anmozencreueMonexkyn Bu6mumoteka [JOK
https://m.edsoo.ru/ff09fe0a
ArperaTHbl€ COCTOSTHUS
BCIIECTBA.
8 bub6nmoreka [IOK
CBoiicTBa ra3os, JKMIKOCTEMN https://m.edsoo.ru/ff0a013e
Y TBEPJBIXTET
9 Beoonasakonmponvnan paboma
MexaHn4ecKoe ABMKCHHE.
10 PaBHOMepHOE U HEpaBHOMEPHOE
JBHKCHHUE
11 Cxopoctb. EMHUIIBICKOPOCTH bubnnorexa [JOK
https://m.edsoo.ru/ff0a0378
Pacuernytu u BpemeHun
12 ABHKCHUS bubmmrorexa LIOK
https://m.edsoo.ru/ff0a05c6
13 Pemenne 3agay mo Teme Bu6auorexa [IOK
«MexaHuIecKoe IBHKEHNE) https://m.edso0.ru/ff0a079c
14 Nueprus bubnunorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 BzaumogeiictBueTen bubnunorexa LIOK
https://m.edsoo.ru/ff0a0c10
16 Macca Ttena. EfUHHIIBI MacChHI. Bu6mnuorexa [TOK

I/I3MepeHHe MacCcChI T€j1a Ha BE€CaxX

https://m.edsoo.ru/ff0a0fee



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

17

JlaGopaTopuasi padora Ne 3
«H3mepenue maccol mena na
DIYAIICHBIX 6€CaAX>.

18

HJ'IOTHOCTBBCH_IGCTBa

bub6nmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

JlabopaTopnasi paGora 4
«H3mepenue oovema mena».

JlaGoparopHuas padora 5
«Onpedenenue naomuocmu
mena»

20

21

22

23

24

25

Pacuer maccel 1 00bEMa TENA 11O
€ro IJIOTHOCTH

Pemrenue 3agad mo reMme
«IInotHOCTE»

Oo6o0u1aroriee MOBTOPEHUE 110
TeMmaMm: «MexaHnyeckoe
JBIKCHUEY, «Pacder mioTHOCTH,
o0bemMa U Macchl Teay

Konrtpoabsnas pa6ora Nel o
TeMaM: «MexaHm4ecKoe
JIBIKEHHMEY, «Macca.
IImoTHOCTEBEMIECTBAY

Cuna. SBnenue tarorenus.Cuia
TAKECTHU

Cuna ynpyroctu. 3akoH ['yka.
Jlabopamopuasa paboma
«Onpedenenue yncecmkocmu

bubnmorexa LIOK
https://m.edsoo.ru/ff0al778

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a1502

bubnunorexa LIOK
https://m.edsoo.ru/ff0al8cc

bu6nunorexa LIOK
https://m.edsoo.ru/ff0al778



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

nPYHCUHBL)

26

27

28

29

30

Bec tena. Enqunungl cunel. CBSI3b
MEXKy CHIION TSKECTH U MAacCOt
Tena

Cuna TsbKecTH Ha IpYTux
IJIaHETax.
Ou3nyecKuexapakTePUCTUKUILIA
HET

JAunamomertp. JlabopaTopHnasi
pabora 6

«I ' padyuposeanue npysucunot u
uzmepeHue cui
OUHAMOMEMPOM»

CrnosxeHnue 1Byx cui,
HaIlpaBJICHHBIX 10 OJTHON

psAMOM. PaBHOENCTBYIOIIASCUTT

Pemrenne 3amau mo reme «Cyitbn)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ala70

bubmuoreka [{OK
https://m.edsoo.ru/ff0alb9c

bubnunorexa LIOK
https://m.edsoo.ru/ff0alcc8

31

KonTtpoabHnas padora Ne2 o
TeMe «CHIIbI»

bubnmorexa LIOK
https://m.edsoo.ru/ff0alde0

32

33

Cunarpenus. TpeHnenokos

TpeHue B npupoie U TEXHUKE.

JlabopaTopnasi padora
T«Bviacnenue 3agucumocmu
CUTIbl MPEHUA CKONbIHCCHUSA OM
nA0WA0U CONPUKOCHOBEHUSA

bubnunorexa LIOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

menu npuafcumalomeﬁ cujsl)

JaBnenne. EquHuIbl JaBIeHUS.

34 CnocoObl yMeHbINEHHS 1 Bubnuorexa [OK
YBEIIMYCHUS JABJICHUS https://m.EdSOO.rU/ff032376
JaBnenuerasa.

35 bubnunorexa LIOK

https://m.edsoo.ru/ff0a25b0
[Tepenaua naBneHus

36  KHIKOCTAMH M Fa3aMH. bubanorexa LIOK
3axonllackamns https://m.edsoo.ru/ff0a2718

3 Perienne 3aga4 mo reme Bub6suoreka IIOK

v
«[lapnenne» https://m.edsoo.ru/ff0a2826
JlaBIIeHHE B KUJIKOCTH U Ta3e.

3g Pacuer naBnenns xxuakocTH Ha bu6muorexa LIOK
JTHO U CTEHKH CoCyJa https://m.EdSOO.rU/ff03297O

39 Pemenue 3amad. bubnmorexa LIOK

https://m.edsoo.ru/ff0a3136
CooOrmaromuecs COCybl.
KparkoBpemennasi

40 KOHTpoJibHas pabora Ne3 1o
TeMe «J/laBiaeHue B )XKUAKOCTH U
rase»

41 B/M.Bec Boznyxa. Brubmoreka IIOK
ATMocdepHOe aBIeHHe https://m.edsoo.ru/ff0a2b5a

1 H3mepenne atmochepHOro Bu6nuoreka [IOK

nasnenust. OnsiT Toppuuenu

https://m.edsoo.ru/ff0a2b5a



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

bapomeTrp-anepoun.

43 ATmochepHOe 1aBieHHe Ha bubmmorexa [IOK
Pa3IMYHBIX BEICOTAX https://m.edsoo.ru/ff0a2da8
42 MaHOMeTpEI- 5 bu6moreka LIOK
T1opuIHEBO K AKOCTHBIHHACOC. https://m.edsoo.ru/ff0a2fc4
45 I'mppaBnnueckuiinpecc bubnunorexa LIOK
https://m.edsoo.ru/ff0a2fc4
JlelicTBue ®UIKOCTH U Ta3a HA
46 MOTPYKEHHOE B HUX TEJIO
47 3akoHApxumesna Bbu6mmotreka [JOK
https://m.edsoo.ru/ff0a3276
B/M.JIaGopaTopuasi pa6oTa
Ne 8«Onpeodenenue
18 eéblManKusalouweil Cubl, Bu6suoreka [IOK
deticmeyiouieii Ha https://m.edsoo.ru/ff0a33fc
ROZPYHCEHHOE 8 HCUOKOCHIb
meno»
49 [InaBanmeren bu6mmoteka IIOK
https://m.edsoo.ru/ff0a3514
Pemenue 3amay mo remam
50 «ApXHMesoBa CHIa», «Y CIOBUS Bu6mmorexa IIOK
IJIABAHUS Te) https://m.edsoo.ru/ff0a3a96
JlabopaTopuasi pa6ora Ne 9
51 «Bouacnenue ycnosui
naeanus meid 6 HcuOKOCHI
- [limaBanuecynoB. Bu6mnuorexa [TOK
Bosayxorniasanue https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

Pemmenue 3amay nmo TeMaM:

53 «llnaBanue Tem,
«Bo3ngyxoruiaBanue»
KonTpoabHas padora Ne4

54 «I[aBneHmE TBEPAbIX TEJ, Bubaunoreka LIOK
KUJIKOCTCH 1 I'a30B. https://m.edsoo.ru/ff0a3f82
[InaBanuerem»

- B/M.Mexannueckas pabora. Bubaunoreka LIOK
Epunnipr paboTsr https://m.edsoo.ru/ff0a3f82

56 Momntaocts. EqMHHANBEIMOIITHOCTH
[Ipocteie MexaHnu3Mmsbl. Poryar.

57 PapnoBecue cui Ha peruare

8 MowmeHT cuinsl. Peryaru B Bubnunoreka LIOK

5
TEXHHKe, OBITY 1 PUpOTIE https://m.edsoo.ru/ff0a478e
JlabopaTopnas paGora Nel(0 B LIOK

59 «BbuicHeHHE yCTOBHS HOJIMOTCKA
PaBHOBECHS PHIYAra» https://m.edsoo.ru/ff0a48a6
broku. «3o010ToenpaBuioy

60  mvexanukn
Pemrenue 3agad mo reMme Bt 1IOK

61 «PaBHOBecHe phIdaray, HOJInoTeKA
«MOMEHT CHIIED https.//m.edsoo.ru/ff0a4c48

62 HToroBasikOHTpOJILHAA Bu6mmorexa [IOK

pabdora

https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

LenTp TsxecTr Tena. Y cioBus
63 paBHOBECHS TET

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

Koaddunmentnoneznoroaencts 1
64 pamexanusmos
B/M. JlaGopaTopHas pa6ora 1 1
Ne 11«Onpeoenenue KII/I npu
65 nooveme mena no naxnonnoii
NJI0CKOCIU)
Oueprus. [loTreHIMaIbHAS 1 1
KHHETUYCCKAs DHEPTHSL.
[IpeBpareHune 0QHOTO BUIA bubanorexa LIOK
66 ]
MEXaHHYECKOi YHEPTHH B https://m.edsoo.ru/ff0adee6
Jpyroi
67- TIloBTOpeHwme 2 bubnnorexa [JOK
68 https://m.edsoo.ru/ff0a4ffe
6 (4-
OBIIEE KOJIMYECTBO YACOB (
68 TeMaTHUYeCKHe, 12

10 [TIPOT'PAMME

2 — AKP)



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

8 KVIACC

KosmuecTBo4acos
Ne TIpakTH4e Jlarau3 DJIeKTpoHHbIeU G pPOBLICOOPA3
Temaypoka KouTpoibH p y P p P
n/n Bcero cxnepaﬁoT YCeHUs OBaTC/IbHBICPECYPCHI
blepadoThI
bl
1 [ToBTOpenuexkypcadusuku 7 Kiacca 1 bubnnorexa [HOK
https://m.edsoo.ru/ff0a5256

[IepBUYHBIN UHCTPYKTAXK 110 TEXHUKE 1

2 Oe3omacHOCTH. TernoBoeIBIKEHNUE.
Temneparypa
Buytpennss suepruss  CriocoOsl 1 Bu6uorexa [JOK

3 H3MEHEHN BHYTPCHHEH SHEprHH https://m.edso0.ru/ff0a540e
Bune! Ternonepenayn. TemmonpoBOAHOCTh 1

4 Kongekuus. Uznydyenue.
KomnuectBo Temiorsl. EquHunel 1 Bu6nuoreka [IOK

5
KOJMHecTsa TCIIOTHI. https://m.eds00.ru/ff0a5800
VY nenpHas TEI0eMKOCTh. Pacuer 1

6 KOJIMYECTBA TEIUIOTHI IPU HarpeBaHUU U bu6morexa [HOK
OXJIAXKICHUH Tella https://m.edsoo.ru/ff0a5530
Pewienue 3anau. Jlabopamopuas paboma 1

7 «Hccnedosanue usmenenus co 6pemenem but6mmoreka [IOK
memnepamypui ocmuleéarouieii 600bly. https://m.edsoo.ru/ff0a5a26
JladopaTopnas padora Ne 1 «CpaBHeHue 1 1

8 KOJIMYECTB TETUIOTHI IIPU CMEIINBAHUU BOABI
pa3HOU TeMIlepaTypbI»



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

JlaGopaTopHnas padora Ne 2 «/3mepenue Bu6moreka [OK

9 YACIbHON TEIJIOEMKOCTH TBEPJIOTO TEa. hitps://m.eds00.ru/ff0a5c60
DHeprus TOIIMUBa. Y IeJbHas TEII0Ta Bu6moreka [JOK

10
cropatus https://m.edso0.ru/ff0a6412
3aK0H COXpaHEHUs U NIPEBPAILCHHS SHEPTUU Bu6nuoreka [IOK

11 B MCXaHNYCCKHX U TCIUIOBBIX ITpOLECCaX https://m.edsoo.ru/ff0a65CO

12 BBoanasikoHTpoJIbHas1 padoTa bubnnoreka [JOK

https://m.edsoo.ru/ff0a6976
ArperaTHbple COCTOSIHHS BEIIECTBA Bu6nuoreka [IOK

13
Ilnapienne u OTBepAeBaHHUE. https://m.edso0.ru/ff0a7088
I'paduk mIaBiaeHUS U OTBEPICBAHUS

14  KPHUCTAIIHMYECKHUX TelL. bubmmoreka IIOK
y,HeHBHaﬂTeHHOTaHHaBHeHI/IH. httpS://m.edSOO.ru/ff0a6a98
Pemenue 3agau no reme «HarpeBanue u

15 IJIaBJICHUE KPUCTATNIMYECKHUX TEI.

Ncnapenune. HacbllieHHbIN U
HEHachIleHHbIN nap. KonaeHcarus.

16 [ornomenue sHEPTUH IPU UCTIAPSCHUN but6morexa IIOK
JKUJKOCTHU U BBIICIICHUE €€ NTPU httDS://m.edsoo.ru/fanbeO
KOH/JICHCAIIUHU T1apa
Kunenune. Y nennHas Temiora Bu6mmoreka [JOK

17" mapooGpasosatis 1 Korercain https://m.edsoo.ru/ff0a7b5a

18 Pemenue 3agau 1o teme «Kureaue. bu6mmorexa [IOK

https://m.edsoo.ru/ff0a71d2

19 BrnaxHocThs Bo37yxa U cIocoObl ee bubnnorexka [JOK

https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

U3MEPEHUSL.

JladopaTopnasi padora Ne 3 «3mepenne
BIIQYKHOCTH BO3/yXa»

Pabora raza u mapa npu pacmupeHuu.

bu6mmoreka [IOK

20 JlpurarenberyTpererocropais https://m.edsoo.ru/ff0a740c

21 [TapoBas Typ6una. KIIJ] TemnoBoro Bu6mmoreka [IOK
ABUTATCIIS https://m.edsoo.ru/ff0a786c
O06o0maroiee MOBTOPEHHE 110 TEME:

29 «/3MeHeHme arperaTHbIX COCTOSTHUN bub6mmorexa IIOK
BEIIECTBAY. https://m.edsoo.ru/ff0a7628
KonTposbnas padora Ne 1 no teme

23 «ArperaTHble COCTOSTHUS BEIIECTBA»

DeKTpU3aIusi.
24 B3aumoneiicTBue3apsyKeHHBIXTET.
o5 DIIEKTPOCKOIL. DIEKTPUUYECKOEIIOIE. bubnmnoreka [JOK
https://m.edsoo.ru/ff0a7c7c
JlenuMoCTh 3JEKTPUUECKOTO 3apsiia.

26 OnekTpoH. CTpoeHHe aToMa

97 B/M. O0bsicHeHUE 2IEKTPUUECKUX ABICHUN bubmuorexa [IOK

https://m.edsoo.ru/ff0a83f2

- [IpoBOIHUKY U IUIIEKTPUKH, Bu6morexa IIOK
TOYIPOBOTHIKH https://m.edsoo.ru/ff0a86ae

29 OnekTpuueckuil Tok. lctouHuku

QJICKTPHUYCCKOI'0 TOKa



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

3JI€KTpI/I‘IeCKaSI OCrb U €€ COCTaBHBIC

30 YacTH.

31 DJeKTpUUYECKHU TOK B MeTailax. [efcTBust Bu6smoreka LIOK
3JIEKTpUYECKOro Toka. Hampasnenue Toka https://m.edsoo.ru/ff0a87e4

3 Cwiia Toka. EAMHUIBI CHUIIBI TOKA. Bu6miorexa IIOK
AMIiepMeTp, U3MEPEHUECUIIBITOKA https://m.edsoo.ru/ff0a8a0a
JlabopaTopnasi padora Ne 4 «COopka

33 IIEKTPUYECKON LIENU U U3MEPEHUE CUJIBI
TOKA B €€ Pa3JIMYHBIX y4acTKax»
DnekTpuueckoe HanpskeHue. EauHnib

34 HanpsbkeHus. Bonetmerp, U3mepenue bub6nmnorexa IIOK
HaIpsKEHUSI. https://m.edsoo.ru/ff0a8ef6
JlabopaTopnasi pabora Ne S5 «M3mepenue

35 HaIPsDKEHUS HA Pa3IMYHBIX y4acTKax bubmorexa [IOK
SIEKTPUUECKON LEMH» https://m.edsoo.ru/ff0a90cc
3aBUCUMOCTh CHJIbI TOKA OT HaIlPsHKEHHUS.

36 DNEKTPUYECKOE COITPOTUBIIEHHE. 3aKOH bubmmorexa [IOK
Owma 17151 ygacTKa IeTH https://m.edsoo.ru/ff0a95a4

37 Pacuer conpoTuBieHns MPOBOJHUKOB. Bu6mmoreka [JOK
VY nenbHOe conpoTtuBieHue. Peoctarsl. hitps://m.eds00.ru/ff0a96b2
B/M. JlabopaTtopnasi padota Ne 6
«PerynupoBaHue CUIIBI TOKA PEOCTATOM

38 JlaGopaTopHnas padora Ne 7 «/3mepenue

COIIPOTUBJICHUA ITPOBOJHUKA ITPH ITOMOIIH
aMIIepMCTpa U BOJIbLTMECTpPaA»



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

39 Pemenue 3amau: «3akon Oma st yyactka Bu6smorexa LIOK
nenu. ConpoTHBICHHE) https://m.edso0.ru/ff0a9838
ITocnenmoBaTenrHOE COSTUHEHNE
poBOTHUKOB. «McciaenoBanue

40 MOCJIEIOBATEILHOTO COSIMHEHNS
MIPOBOJTHUKOB)

Pemenue 3a1au Ha TeMy

41 «ITocenoBaTenbHOE COEIUHEHUE bubmuorexa [IOK
MIPOBOTHUKOB» httDS://m.edSOO.I’u/fandeG

42 [TapamienpHOECOE TMHEHUETIPOBOJHUKOB bubnnorexa [HOK

https://m.edsoo.ru/ff0a9el4

13 Pemenne 3amau no reme CoequHeHune Bubsnuorexa LIOK
MPOBOJHUKOB. 3aKoHOMa. https://m.edsoo.ru/ff0aa738
KonTposbHas padora Ne 2 o teme
«QnekTpudeckuil Toxk. Hanpsxenue. Bu6muorexa [JOK

44
COHpOTHBHeHI/IeCOeI[I/IHeHI/ICHPOBOI[HI/IKOB» httDS://m.edSOO.ru/fana738
PaboTa 1 MOIIIHOCTH ANEKTPUUECKOTO TOKA.

45 Enuautpr paboThl 3JIEKTPUYECKOTO TOKA, bu6mmnorexa IIOK
MIpUMEHsIEMbIE Ha TIPAKTHUKE https://m.edsoo.ru/fana44a
JlabopaTopnasi pa6ora Ne 8 «3mepenue

46 MOIITHOCTH U pa0dOTHI TOKA B JIEKTPUIECKOMH bub6morexa IIOK
TaMIIey https://m.edsoo.ru/ff0aa04e
HarpeBanue mpoBOHUKOB AIEKTPUUECKUM

41 TokoM. 3akoH J[xoyns—IJlenia

48  Komnencarop bu6mmoreka [IOK



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

Jlamna HakanmuBaHUs. DIEKTPUUECKUE

https://m.edsoo.ru/ff0aaas8

49 HarpeBaTeJIbHbIC TPHUOOPHI. bu6muorexa LHOK
KopoTkoe3aMbIKaHUETIPEI0XPAHUTEIN https://m.edsoo.ru/ff0aadle

50 Pemrenne 3agau mo teme «Pabora. Bu6miorexa [[OK
Mounocts. 3akon]lroyi-Jlenuay» https://m.edsoo.ru/ff0aaf8a
KonTposbnas padora Ne 3 no teme

51 «Pabota. MomHocTtb. 3akon/[oyns- bu6muorexa LHOK
Jlenmay https://m.edsoo.ru/ff0ab124

52 3auer bubmuoreka [JOK

https://m.edsoo.ru/ff0ab3e0

- MarnautHoe none. MarauTHoe mnoJje Bu6uorexa [JOK
TpAMOTO TOKA. MArHUTHHIE/HHIHA https://m.eds00.ru/ff0ab660
MarnuTHoO€E NoJjie KaTyIlIKU ¢ TOKOM.
DIIeKTPOMArHuThl U UX TIPUMEHEHUE

54  JlaGoparopnas paGora Ne 9 «CGopka bubmmorexa [IOK
SIICKTPOMArHUTa M UCIIBITAHKUE €TO https://m.edsoo.ru/ff0abd2c
JIEUCTBUS»
ITocTosaunabIe MaruuTerl. MaruuTHOE I10JIE

55 HOCTOSIHHBIX MarHuTOB. bubnuorexa [IOK
MaruautHoenoae3eMiIn https://m.edsoo.ru/ff0abea8
JlelicTBME€ MAarHUTHOTO TOJIS1 HAa MPOBOJIHUK
C TOKOM. DJIEKTPUUECKUI ABUTATEIb

56 JlabopaTopnasi padora Nel0 «3yuenune
AJIEKTPUIECKOTO JBUTATEIS IIOCTOSTHHOTO
TOKa (Ha MOJICIIN)»

57 KonTpoJubHasi pabora mo teme Ne 4 Bu6miorexa IIOK



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

«3.]'[eKTp0MaI‘HI/ITHbIe ABJICHUS»

https://m.edsoo.ru/ff0ac3d0

58 Ucrounukucpera. Pacipoctpanenuecsera. 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0acOba
59 Bunumoe nBmxeHre CBETHI 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?
50 Orpaxenue cBeTa. 3aKOH OTPAXKEHHUS CBETA. 1 Bu6smorexa LIOK
IInocxoesepkano https://m.edsoo.ru/ff0ac74a
61 HroroBasikoHTpoibHas padoTa 1 1 bubnnorexa [HOK
https://m.edsoo.ru/ff0ac86¢c
[Tpenomiienue cBeTa. 3aKOH MPEIOMICHUS 1
62 CBETa
63 JInna3el. OnTHYeCKasICUIIATMH3BI 1
64 N306paxenus, 1aBaeMbleTMH30M 1
JlaGopatopHnas pa6ora Ne 11 «M3mepenue 1 1
(OKYCHOTO pacCTOSIHHS cOOMparome
65 JIMH3EL bubmuorexa [JOK
[Tony4eHnen300paKeHUATPHITOMOIIHITHH3bI https://m.edsoo.ru/ff0acb14
»
Pemenue 3agau. [loctpoenne 1
66  HM300paXeHMii, OJyYEHHBIX C TIOMOIBIO but6mmoreka [IOK
JIVH3 https://m.edsoo.ru/ff0acc5e
67 I'na3 u 3penune 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0acdc6
68 IloBTOpPEHME 1
OBUIEE KOJIMYECTBO YACOB I1O0 68 6 (4- 11



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

Ne KounuecrBouyacos
Jlarau3 DiIeKTpOHHbIeN(POBLICOOPA30OBa
n  Temaypoka Be Konrpouabnsie  IIpaxkrunyeckue y P bp P
YyeHH s TeJIbHbIepecypChl
/ ero = padoTbl padoTshI
n
[ToBTOpenuekypcabuzuxu 8 1
1 xnacca
MarepuanbHas Touka. Cucrema 1 Bu6suoreka IIOK
2
orcuera llepememenne https://m.edsoo.ru/ff0ad474
[Iepememenue npu 1
IPSIMOJIMHEHHOM PaBHOMEPHOM
3 JBHKEHHH. bu6morexa [JOK
OHpeI[eHeHI/IeKOOpI[I/IHaTLII[BI/DKy httDS ://m.edsoo.ru/ff0ad19a
nierocsirena
IIpsAMONMHENHOEPABHOYCKOPEHHOE
4 JIBIOKEHUE. Y CKOpEHUE
CKopocTh MPAMOJIMHENHOTO 1
5 PaBHOYCKOPEHHOTIOJBUKEHHS. Bubmmorexa [IOK
I'paduk ckopoctu. https://m.edsoo.ru/ff0ad8d4
Pemenue 3agad mo teme 1
«CKOpOCTh IPSIMOIMHEWHOTO
6 paBHOYCKOpEHHOTroABMKeHUs. I pa
buK cKopoCTH»
7 Tepememenuerenanpu bub6mmorexa IIOK
IPSIMOJIMHEUHOM https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

PaBHOYCKOPEHHOM JIBH>KCHUHT

Ilepememnienue
TeJa IPU NPAMOIUHENHOM
8 PaBHOYCKOPEHHOM JIBU>KEHUU
0e3HavYaIbHOMCKOPOCTH
Jlabopamopuasa pavoma Ne 1
9 «Hccneoosanue Bubmmoreka [JOK
PAasHOyCKOpEHHOO Osusicenus bes https://m.edsoo.ru/ff0ae176
HA4AaNbHOU CKOPOCMU)
Pemenue 3agau no reme:
10 «Ilepememienne npu
PaBHOYCKOPCHHOM JBMKCHUM)
11 BBonHasikoHTpoOJILHasi paboTa bubmmnoreka HOK
https://m.edsoo.ru/ff0ae612
OTHOCHUTEITHHOCTD JBHKCHUS.
12 MuHepumanbHble CHCTEMBI OTCUYETA. bu6muorexa LHOK
[TepBrritzakonHproTOHA https://m.edsoo.ru/ff0ae72a
13 BropoitzakonHproToHa bubmuoteka [IOK
https://m.edsoo.ru/ff0ae982
14 TpernitzakonHbroToHa bubmuoreka [IOK
https://m.edsoo.ru/ff0aeb6c
15 Pemenve 3a1a4 Ha 3aKOHEI Bu6smoreka [OK
HetoTona https://m.edsoo.ru/ff0aeca?
16 CBobOoanoenaneHneTen
17 but6mmoreka [IOK

JIBmxkeHueTena,



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

OpOILIEHHOTOBEPTUKAILHOBBEPX.
HesecomocTh

https://m.edsoo.ru/ff0aee28

Jlabopamopuasa paboma Ne 2
18 «HM3mepenue yckopenus But6morexa [HOK
C30600H030 naaenuﬂ» httDS//medSOOFU/fanf738
19 Pemenue 3a1a4 o reme: Bu6amnoreka LIOK
«Cpobonnoe nazienue Ten» https://m.edsoo.ru/ff0afa26
20 3aKOHBCEMUPHOTOTATOTCHUS bubmmoreka [JOK
https://m.edsoo.ru/ff0af8be
Y CKOpPEeHHECBOOOTHOTO A ICHUS
91 Ha 3eMJie U JpyTrux HeOeCHBIX bubnuoreka [{OK
https://m.edsoo.ru/ffOafb8e
Tenax
29 Cuitaynpyroctu. bubnmnorexa [JOK
https://m.edsoo.ru/ff0af044
23  Cunarpenus
24 Pemenue 3amau bubmmoteka IIOK
https://m.edsoo.ru/ff0af5f8
. Hps[MonHHevﬁHoe u bu6mmoteka [JOK
KpUBOINHCHHOCABIKCHIC https://m.edsoo.ru/ff0af33c
JIBr>keHue Tena 1mo OKpy>KHOCTH C
- MOCTOSTHHOM 110 MOJTYJTIO Bu6morexa [IOK
CKOPOCTRIO. https://m.edsoo.ru/ff0afe36
HckyccTBEHHBIECTTYTHUKU 3EMITH
- Nwmnynbse Tena. 3akoH

COXpPaHCHUA UMITYJIbCA



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

bubnunoreka LIOK

28 | PeaktuBHOeaBMkKeHUE. PakeThl
https://m.edsoo.ru/ff0b02b4
Penrenue 3amad mo reme
o9  «MmMmymbe Tena, bu6morexa LIOK
30 PaGota cuibl Bubmorexa HOK
’ https://m.edsoo.ru/ffOb06ec
INoTennunanbHas 1 KUHETHYECKAs
31 OHeprus. 3aKOH COXPaHEHHs Bubsmorexa [IOK
MEXaHUYECKOH 3HEeprun https://m.edsoo.ru/ff0b07fa
bubnuoreka [{OK
2 Pemenue 3ama
3 HHICHHE saat https://m.edsoo.ru/ffO0b096c
O06006manmui ypok mo Teme:
33  «3aKOHBI B3aUMOJICHCTBUS U
IBIDKEHUS TEI»
Konmpononas paooma Ne 1 no
34 | meme «3aKonsl 63aumooeticmeus bubmorexa [IOK
U 08uUICeHIsL MeLy https://m.edsoo.ru/ff0b0a84
- KonebarenpHoEABIKEHHE. Bu6suoreka [IOK
Crobonnbiexonedanus https://m.edsoo.ru/ff0b0db8
Bennuunel, Xxapaktepusyromue
36  KosebarenbHOE JIBHKEHHUE.
[Mapmonnueckne koneOaHus
Jlabopamopuasa paboma Ne 3
37 «Hccneoosanue 3a6ucumocmu

nepuooa u yacmomal c60000HbBIX
KO1e0aHuil MAAMHUKA OM OJIUHDL



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

€20 Humu»

38 | Pemrenue 3agau Bubmorexa IIOK
https://m.edsoo.ru/ff0b0c32

3aryxaromue KoieOaHusl.

39 Bonyxnennble konebanus
Pe3onanc

10 Pacnpocrpanenue kojicOaHuii B Bu6miorexa [[OK
cpele. Boinbl https://m.edsoo.ru/ffOb12fe

" Jmuna BostHbl. CKOPOCTB Bu6miorexa [[OK
pacripOCTPaHCHHS BOIH https://m.edso0.ru/ff0b1858

1 HcrouHuku3ByKa. Bu6mmoreka [JOK
3ByKoBBIeKONIEOAHNA https://m.eds00.ru/ff0b20f0

43 BeicoTa, TeMOp 1 TPOMKOCTB 3BYKa

1 PacnpoctpanenuesByka. Bu6morexa IIOK
3BYKOBBICBOJIHEI https://m.edso0.ru/ff0b197a
OTpakeHue3BYyKa.

45 3BYKOBOMPE30HAHC
Ob6o06maromuit ypok 1o Teme

46 <«Mexanuueckue koneOGaHus U Bubmorexa [IOK
BOJIHEI. 3BYK» https://m.edsoo.ru/ffOblaec
Konmponvnasa paboma Ne2

47 «Mexanuueckue Konebanusn u brbmorexa [IOK
60JIHbL. 36YK) https://m.edsoo.ru/ff0b197a

48  TloBTopenue bubmuoreka [{OK

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

MaruutHoenoJie

49
Hanpasiienue Toka 1 HanpaBlIeHUE
50 | juHwmit ero MarauTHOrO MO
OOHapyXxeHHe MarHUTHOTO I10JIs
110 €T0 ACUCTBUIO HA
51 spexrpuueckuii Tok.
[IpaBuiioneBoiipyku
52 | MHIyKIMAMarHuTHOTOIIOJISL.
53 Pemenue 3agau bubnunoreka LIOK
https://m.edsoo.ru/ff0b23ca
54 = MarHUTHBIUTIOTOK bubmorexa [IOK
https://m.edsoo.ru/ff0b25f0
SIBrIeHMEdIEKTPOMAarHUTHOMHHTYK
Jlabopamopuasa pavoma Ne 4
5g  «HM3yuenue agnenusn Bu6moreka [IOK
INEKMPOMAZHUMHON UHOYKUUUY https://m.edsoo.ru/ffOb2abe
Hampasnenve uHAYKIIMOHHOTO
57 Toka. IIpaBuio Jlenna
59 SIBneHnecaMoOMHyKIIMN bu6muoreka [JOK
https://m.edsoo.ru/ff0b2fe6
[Tonyuenue u nepegaya
59  TEPEMEHHOTO 3JIEKTPHYECKOrO but6mmorexa IIOK

Toka. Tpanchopmarop

https://m.edsoo.ru/ffOb2c6c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DNIeKTpOMarHUTHOECTIOJE.

60  3exTpoMarHuTHBICBONHBI
KonebarenbHbIi KOHTYD.

g1 [IlomydeHue >1eKTpOMAarHUTHBIX Bubmuorexa LIOK
KOJIcOaHui https://m.edsoo.ru/ff0b31d0

6 O6o0maromuii ypok 1o teme Bubuorexa IIOK
«OJIEKTPOMArHUTHOE OJIE» https://m.edsoo.ru/ff0b3658
Konumponsnas paboma Ne3 no

63 meme «IneKkmpomazHummuoe Bubsmorexa [IOK
noie» https://m.edsoo.ru/ff0b38c4

6 [TpuHIMIIBIPATUOCBSI3U U Bu6suoreka IIOK
TeICBU/ICH https://m.edsoo.ru/ffOb3aea

65 DNIeKTpOMarHUTHasIIPUPOJACBETa bubnmnorexa [JOK

https://m.edsoo.ru/ffOb3c5c

IIpenomnenue ceera. PU3nYECKU

66  cmbicn nokasarens MIPEIIOMIICHUS.

g7 Hucnepcusceera. [[seraren

68 TunblONTUYECKUXCIIEKTPOB bubmorexa [JOK

https://m.edsoo.ru/ff0b3f2c

[Tornomenue u ucmyckaHue cBeTa
aTOMaMH. bubnuoreka [JOK

69 IIporcxorxaeHHEIMHEAaTEIX CIIEK https://m.edsoo.ru/ffOb444a
TPOB
Jlabopamopuasa paboma Ne 5 Bu6miorexa IJOK

710 «Habnrodenue cniownozo u

JUHEUamblx Cnekmpoeé

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

UCRYCKanusa»

O06o00maromuii ypok 1mo Teme

71 | «DJIEKTpOMArHUTHas NPUPOJA brbmorexa LIOK
CBETA» https://m.edsoo.ru/ffOcOa7e
72 | PaguoaktuBHOCTHE. MOEIMaTOMOB ];;I[Z?E;ngszgroulllfmb 1684
PannoaktuBHBIEIPEBpALICHUAATO
73 MHBIXSIIEP
DKCIEPUMEHTATbHBIEMETOIBIUCCII Bu6nunoreka LIOK
74
CAOBaHHAIACTHIL https://m.edsoo.ru/ffOc0f4c
Jlabopamopnas pavoma Neb
- «H3mepenue ecmecmeennozo bubnunoreka LIOK
paduayuonnozo gona https://m.edsoo.ru/ffOc0e2a
003UumMempom»
76 | OTKPBITHETIPOTOHA U HEUTPOHA
- CocraB aToMHOTO sipa. SnepHbie bubmmoteka IIOK
CHIIBI https://m.edsoo.ru/ff0c12a8
78  Ouepruscessu. Jlepextmace
Pemenue 3amau Ha gedekT macc u bubmmoreka IJOK
9 SHEPTHIO CBA3N aTOMHBIX ANCP https://m.edsoo.ru/ff0c144c
80 Henenue saep ypana. [lennas Bu6morexa ITOK
pCaKIiA https://m.edsoo.ru/ff0c1550
81 Jlabopamopnan paooma Ne 7 bubnuotexa [JOK

«H3yuenue oenenusn aopa amoma

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

ypana no homozpaghuu mpexoe»

SlnepHbIit peakTop.

- [Ipeobpa3oBanue BHyTpeHHEN Bu6miorexa [JOK
SHCPIHH ATOMHBIX AZCp B https://m.edsoo.ru/ff0c18ac
AIIEKTPHUYECKYIO SHEPTHUIO.

ATOMHast SHEpreTukKa
Jlabopamopuasa paooma Ne 8

83 «H3yuenue mpekoe 3apaiiceHHbLX bubmmorexa [IOK
uacmuy no 20moevim https://m.edsoo.ru/ff0clald
domozpaghuam
buonoruueckoe nelictsue

g4 | paiMaLyuy. 3aKOH PaIHOAKTUBHOIO bubanorexa LIOK
pacmaja https://m.edsoo.ru/ffOclb4a

g5 TepmosimepHasipeakius.
Ob6o06maromuit ypok o Teme
«CTpoeHne aToMa 1 aTOMHOTO

g6  Aapa. bubnuoreka [{OK
Hcmosp30BaHNEIHEPTHUATOMHBIX ST https://m.edsoo.ru/ff0c2126
nep»

Konumponvnaa paooma Ne 4 no
meme «Cmpoenue amoma u

87 amomnozo aopa. bubanorexa LIOK
Hcnonvzosanuernepzuuamommnl https://m.edsoo.ru/ff0c1c58
xa0ep»

88 Pemenneszamannit [TA bubnunorexa LIOK

https://m.edsoo.ru/ffOcld7a

89

Pemenneszagaanii [ A



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

90 Pentenuesamanuii T A 1 bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88
91 Pemenuneszamanuii | A 1
92 Pemenuneszamauuii | A 1 bub6nmoreka IIOK
https://m.edsoo.ru/ff0c223e
93 Pemenuneszamauuii | A 1
94 Pemenneszagannii I A 1 bubnunoreka LIOK
https://m.edsoo.ru/ff0c245a
95 Pemennezagannii I A 1 bubnunoreka LIOK
https://m.edsoo.ru/ff0c2572
Pemenneszaganuii I A 1 bubnunoreka LIOK
96
https://m.edsoo.ru/ff0c2a22
Pemennesaganuii A 1 bu6nmorexa LIOK
97
https://m.edsoo.ru/ff0c2b30
98 Pemennesaganuii A 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0c2c52
99 Pemennesaganuii A 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0c2d6a
10 Hmozosasxkonmponvhas paboma 1 1 bubnnorexa [JOK
0 https://m.edsoo.ru/ff0c2e82
10  Pemenuesamanmii [MA 1 but6mmoreka [IOK
1 https://m.edsoo.ru/ff0c3044
10 Pemeunnesagaunii 1A 1
2
6 (4-
OBLIEE KOJIMYECTBO YACOB I10
102 TemaTmuyeckue

[TPO'PAMME

,2— AKP)
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/IPODAY; AkninonepHoeoOiiecTBo «M31aTenncTBO
«IIpocemenue»

HECT

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. Bypos B. A. ®poHTanbHble SKCTIEPUMEHTAIbHBIE 3aaHus 10 (PU3UKeE.
[Tocobue mist yuurens. — M.: llk.IIpecca, 2017.

2. I'opnosa JI. A. HetpaguunoHHBIE YPOKH, BHEYPOUHBIE MEPOIIPUATHS IO
dusuke: 7-11 knacesl. — M.: BAKO, 2016.

3. KypHan «Pu3nka B MIKOJIE)»

4. 3anumarenbHas (PU3MKA HA YPOKaX U BHEKIJIACCHBIX MEPONPUATHUSX. 7-9
kiaccel / coct. FO. B. lllep6akoBa. — M.: I'mobyc, 2010.

5. Unbun B. A. Uctopusa puzuku. — M.: U3n.uentp «Akagemusi», 2013.

6. Kanenbsn C. H. TecTroBbiezagaunnodusrke. Mexanuka. — MH.:
«Terpacucremey, 2012.

7. llepenvman S. U. 3anumarensHas ¢pusuka. B 2-x kaurax. — M.: Hayka, 2012.
8. Tuxomupona C. A. ®u3uka B OCIOBUIIAX, 3arajKax, ckazkax. — M.:
[IxonsHas [Ipecca, 2012.

9. Tuxomupona C. A.Jlugaktuueckuii Matepual rno ¢usuke. — M.:



[Ipocsewenue, 2016.

10. [Iunos B. ®. Jlomaniaue sKcriepuMeHTaIbHbIE 3a/1aHus 10 ¢u3uke. 7-9
kiaccel. — M.: Ik.IIpecca, 2018.

11. lIyroB U. C., I'ypunoBuu K. M. ®u3znka, npakTuueckue 3a1adu, 7-8Ki. —
MH.: CoBpeMeHHoOE ciioBo, 2017.

12. ®uszuka B Tabmumax. 7-11xi / coct. B. A. Opnos. — M.: Jlpoda, 2017.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. http://genphys.phys.msu.ru - kadeapa obmiei pusuku puzdaxa MI'Y:
0CcOOUS, IPAKTUKYM, TEMOHCTPAIIAN

2. http://lwww.fizika.ru - ¢pusuka.py: caift s npenogaBareseii U y4anuxcs

3. http://www.fizika.ru/ - ®usuka.ru: Caitr mist mpenogaBaTeiel U yJaIuxcs

4. http://fizmir.org/ : Mup ®usuku

5. http://irodov.nm.ru/education.htm/: Coopuuku 3a1a4 1o Gpu3mke ¢ npuMepaMn
U PCIICHUSAMU

6. http://alexlarin.net/egel4.html: Marepuabl st IOATOTOBKHU K 3K3aMEHY

7. http://reshuege.ru/?redir=1: Martepuaiibl jIsl MIOATOTOBKH K 9K3aMEHY






