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MOSACHUTEJBHASA 3AIIKNCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxanue mnporpaMMmbl 10 (uU3MKe HampaBieHO Ha (opMupoBaHHe
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYarOUIMXCsl M OPTraHU3ALMI0 H3YYCHHS
bu3MKN Ha AEATeTbHOCTHOM OcHOBEe. B mporpamme mo (u3uKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanu3anuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM PE3YJIbTaTaM O0YUEHHS, a TAKKE
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rogam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO MOCIEI0BaTEIbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpamMmbl 0 y4eOHOMY HPEIMETY.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEJMETA «®U3UKA»

®du3zrka SBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, MOCKOJIbKY (PU3WYECKHe 3aKOHBI JIe)KAT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMUEH ©  (U3UICCKOU
reorpadueii, BHOCHT BKJIaJ B C€CTECTBCHHOHAyYHYIO KApTUHY  MHpA,
IpeoCTaBsieT HauOoJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO METOJa
MO3HAHUS, TO €CTh CII0C00a MOTyYeHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna U3 TiaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
UMHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJIAJCHHE
CJIIEIYIONTUMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

®HAYYHO OOBSICHATD SBJICHUS,

®OIICHUBAThH U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEOBAHUS;

SUHTEPIPETUPOBATH IAHHBIC M UCTIOJIb30BaTh HAYYHBIC JI0KA3aTEIIbCTBA
JUTS TIOJTyY€HUSI BBIBOJIOB.

HEJU NU3YUEHUSA YYEBHOTI'O IIPEJMETA «®U3UKA»

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBaHusi ydeOHoro mpeamera «Dusukay B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoit ®eneparuu, peaau3yroNux
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OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K4BH).
Heau uzyyenust pu3suKu:
e[IpuOOpEeTEHNE UHTEpeca U CTPEMIJICHHS OOYy4alolUXcs K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;
epa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HAHUA U (OPMHUPOBAHKE
UCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSIM;
¢ popMupOBaHME HAYYHOTO MUPOBO33PEHUS KaK PEe3ysbTaTa U3yUYeHHUs OCHOB
CTPOEHUS MaTepUU U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
e popMupoBaHUE NPENCTABICHUA O POJIU (PUMKHU JId Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;
epa3BUTHE  MpPEACTABICHUI O  BO3MOXHBIX  chepax  Oynymiei
npo(ecCUOHANTBHON J1eATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HaIlPaBJICHHH.
JlocTmxeHre 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
oO1rero o0pa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:
e[IpHOOpETEHNE 3HAHUM O  JUCKPETHOM  CTPOECHHUM  BEILECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX
eIPUOOPETEHNE YMEHUM OMUCHIBATH U OOBSCHATh (PUBMYECKUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;
®OCBOCHHE METOJOB pEHIeHHs MPOCTEHIIMX pacy€THBIX 3aJad ¢
UCIIOJIb30BaHUEM puznyeckux Mozenei, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;
®pa3BUTHEC YMCHHMH HAOJIOATh MPUPOIHBIC SIBJICHUS W BBITIOJHSATH OIIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIHHBIX PUOOPOB,;
®0CBOEHUE MPUEMOB pabOThl ¢ MHPOpMaUUeld (PU3NUECKOrO COJAEp KAHMUS,
BKJIIOYAsi HTH(POPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE MHGOPMAIIHH;
®3HAKOMCTBO cO cdepamu MpodheCcCHOHANTBHON JESITEIIbHOCTH, CBI3aHHBIMU C
GU3MKON, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH  Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYUEBHOM IIJIAHE

Ha uzydenune ¢usuku (6a30BbIii YypOBEHb) Ha YpOBHE OCHOBHOTO OOILETO
oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTENb JeJIaeT BRIOOP MPOBEACHUS
7a00paTOpPHBIX pPabOT M OMBITOB € YYETOM WHAMBUIYAIBHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUCcKa dKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHHUE YYEGBHOI'O IPE/IMETA

7 KIIACC

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

@usnka — Hayka o mnpupone. fABieHus npupoibl. DOUNYECKHE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue Quanueckux BelWyuH. DPuUzNUecKue
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢wu3uka wu papyrme ecTeCTBEHHbIE HAyKH H3Y4aloT TPUPOY.
EctecTBeHHOHAy4YHBI METOJ] TO3HAHMA: HAONIOEHWE, TMOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HabmogaemMoro aBieHuss. Onucanne GU3NIECKUX SIBJICHUN ¢ TTIOMOIIbIO MOJIEIIEH.

Hemoncmpauyuu.

1. Mexanudeckue, TEIUJIOBbIC, DJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Ousuyeckue MpuOOPHl U MPoleIypa MPSIMbIX U3MEPEHUI aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
OmnpenenenHue 1EHbI ISJICHUS IKaIbl U3MEPUTEILHOTO Tprbdopa.
N3mepenne paccTOsTHUM.
N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.
Onpenenenue pa3MepoB MalbIX TEN.
N3mepenue TtemmepaTypbl MpPU MOMOIIM KUJIKOCTHOTO TEpMOMETpa U
JaTyuKa TEMIIEPaTyphl.
6. IIpoBemenue uccieqoBaHMs O MPOBEPKE TUIIOTE3BI: NAIbHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIIBHO, TeM OO0JbIlIe, 4eM OOJIbIlIe BhICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JTIOKa3bIBAOIINE TUCKPETHOE CTPOEHUE BELECTBA.

JBr>kenne yactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddys3us. B3anmomelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpuctamuyeckux) Tesl. B3auMoCBs3b MEXIy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGmoaenue OpOyHOBCKOTO JIBUKEHUS.

2. Habmonenne nuddysum.

3. HabGmionenne  siBmeHWid,  OOBSACHAIONMIMXCA  MPUTSKECHUEM  WIH

OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.
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1. Ouenka pguameTrpa aromMa METOAOM pPsIOB  (C  MCIOJIB30BAaHUEM

dbotorpaduii).

2. OnbITHI 110 HAOJIIOJCHHUIO TEMIOBOTO PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBHKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHepuUU. 3aKOH HMHEpUUH. B3aummopeilcTBHE Tel Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBHXKEHUsA Tel. Macca Kak Mepa HHEPTHOCTU Teda.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHUILIC
00BEMa BelecTBa.

Cuiia Kak XapakTepucTUKa B3auMojeicTBus Teil. Cuila ynpyrocTd U 3aKOH
['yka. M3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux mianerax. Bec tena. HeBecomocTs. CroxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cula TpeHUsI.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.

Jlemoncmpayuu.

Habmrogenne MexaHnuecKoro JIBHKEHUS TeTa.
N3mepeHne CKOpOCTH MPSIMOJIMHENHOTO JBUKEHHS.
HabGnronenue siBjeHUs] UHEPLIVH.
HaOmronenne n3aMeHeHus CKOpOCTU MPU B3aUMOJICHCTBUU TEJ.
CpaBHeHHME MacC 0 B3aUMOJICHCTBUIO TE.
. CloxeHue cuii, HampaBJICHHBIX 10 OJHOU MPSIMO.
JIaﬁopamopubze pabomul u onvimel.
1. OmnpeneneHue CKOPOCTU PABHOMEPHOTO JBUKEHUS (IIapUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jiajiee).
2. OmpeneneHre CpPeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa ITo
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO TeNa.
4. OmnbIThl, JIEMOHCTPHUPYIOIIHNE 3aBUCUMOCThH pacTsDKeHHs (nedopmarun)
MPY>KUHBI OT TPUIOKEHHOU CHUIIBI.
5. OmbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHHUS OT
Beca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasznea 4. /laBjieHue TBEPABIX TeJ, JKMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIICHUSI U YBEJIUYECHUS JaBlieHud. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmepaTrypbl. Ilepemaua naBneHus
TBEPABIMU TEJAMHU, XUAKOCTIMHU W ra3zamu. 3akoH [lackans. [IHeBmaThueckue
MalllUHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TIyOWHBI. ['mapocrarnueckuii
napajgokc. Coobmraronuecs: cocyasl. [ mapaBmudecKkue MeXaHu3MBbl.

Atmocdepa 3emmn u atmochepHoe napieHue. [IpuumHBI CyIIeCTBOBAHUS
BO3yIIHONW 000soukn 3emiu. OmnbiT Toppuyennmu. M3meperue atMochepHOTro
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JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TABJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBieHne neCcTBUS aTMOC(EPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€JIa ¥ TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcnoBue miaBaHus Tell: TUIABaHUE WM MOTPYKEHHUE TENl B 3aBUCUMOCTH
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYyKEHHOH B
KUJKOCTh YaCTH TeJa.

2. OmpeneneHre  BBITAJKUBAIONICH  CHIIBI, JIEHCTBYIOIIEH Ha  Telo,
IOrPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIICH CHIIBI, ACHCTBYIOIICH Ha TEIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KonctpyupoBanue apeomerpa UM KOHCTPYUPOBAHHE JIOAKH U
OIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
«3onotoe mnpaBuso» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHUKE.

Mexanuueckas dHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPrUsl.
[IpeBpaiieHre OHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomel u onvimel.

1. Omnpenenenue pabOThI CUJIBI TPEHHS MPU PABHOMEPHOM JBMKCHHUH Tela

10 TOPU30HTAIIBHON NTOBEPXHOCTH.
2. UccnenoBanue ycnoBUi paBHOBECHS phluara.
3. Msmepenue KI1/] HakTOHHOM MIIOCKOCTH.
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4. V3y4deHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOM SHEPrUU.

8 KUIACC

Pa3nea 6. TenjioBbIe AIBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopnenn TBEPAOro, JKUIKOTO W Ta3000pa3HOTO COCTOSSHUM BELIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KHUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPHH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeroBoe pacliupeHue 1 ckaTue.

Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JBUKEHHS
gactull. BHyTpenusin sHeprus. CrnocoObl HW3MEHEHHS BHYTPEHHEH SHEpTuu:
Terionepesaya U COBEPILECHHE paboThI. Bunbl TEIUIONIEepEaauH:
TEIJIONPOBOAHOCTD, KOHBEKLMS, U3ITyUYEHHUE.

KonnuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeImyioBoro Oananca. [lmaBienue u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAas TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenwe. YnenpHas Teriora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpATypbl KHIIEHHUS OT aTMOC(EepHOro
JTABJICHUS.

BrnaxHocTts BO31yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TennoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPAILIEHUs] SHEPTUU B TEIJIOBBIX MPOLIECCaX.

Hemoncmpayuu.

Habmoienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6monenne nuddysun.

HaGmronenne ssBiieHni cMauMBaHUs M KaITWJIISIPHBIX SIBJICHUM.
Habiro1eHue TenaoBoro paciiupeHust Tedl.

W3MmeHeHne naBieHus ra3a npu U3MEHEHHH 0O0bEMa M HarpeBaHUM WU
OXJIaXKICHUH.

[IpaBuna n3aMepeHus: TeMiepaTyphl.

Bunae! Tenmonepenayu.

OxJakieHue Ipu COBEPIICHUH pabOTHI.

. HarpeBanue npu coBepiieHUN paboThl BHEITHUMU CUJIaMHU.

10 CpaBHeHHE TEMIIOEMKOCTEN pa3InyHbIX BEIIECTB.

11.HaOmronenue KUIeHus.

12.Ha0mtoneHue mocTosHCTBA TeMIEpaTyphl MPH MJIaBICHUU.

13.Moenu TEemIOBEIX ABUTATENEH.

Jlabopamopuvie pabomul u onvimol.

1. OnbIThl 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

gk whE
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OMnbITHI O BBIPALIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJTK caxapa.

3. OmnbITel 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS ra30B, JKUIKOCTEH U
TBEPJBIX TEJL.

Omnpenenenue AaBiIeHUS BO3yXa B Oa/NIOHE MINPHUIIA.

OnbITel, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH [IaBJICHHUS BO3yXa OT €ro
00BbEMa M HArPEeBAHUS WM OXJIAXKICHUS.

6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOUKA YKUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HabmoneHue wW3MEHEHUsT BHYTPEHHEW OSHEpPrUM Tela B PE3ysbTare
TEIIONEepeaul U padOThl BHEITHUX CHJL.

8. HccnenoBanue sBIEHUS TEIJIOOOMEHA MpPH CMENIMBAHUM XOJOJHOW U

ropst4ei BOJBI.

9. Ompenenenne KOJIMYECTBA  TEIUIOTHL, MOJYYEHHOTO BOJIOM  mpu

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10.Onpenenenne yaenbHON TEMIOEMKOCTH BELIECTBA.

11.MccnenoBanue mpouecca UCIapeHHs..

12.0Onpenenenre OTHOCUTENHHOM BIAXKHOCTH BO3TyXa.

13.0Ompenenenre yaeabHON TEIUIOTHI IUIABJICHUS JIbA.

Pazges 7. JiekTpudeckue 1 MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. J[Ba poaa >3IEKTpUYECKUX 3apsaoB. BzaummopeiicTBhe
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKY T€IIaMU).

Onekrpudeckoe mnoiie. Hanpsok€HHOCTH 3iekTpudeckoro nosst. IlpuHnmm
CYIEPIIO3ULINU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA DJIEKTPUYECKUN 3apsml.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsa.

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHSI 2JIEKTPUUECKOrO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuiia  TokKa.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBjeHHE MPOBOJHUKA. YICIBHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
o ydactka nend.  llocnenoBarenbHOe W mapajuIebHOE  COCIMHEHHE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH JDxoymns—JleHua.
DNEeKTpUYECKHUE LENU U MOTPeOUTENN deKTpudYecKoil saneprun B 0biTy. KopoTkoe
3aMBbIKaHHUE.

[TocTosiHHBIE ~ MarHuThl.  B3auMOAEHUCTBHE  TIOCTOSSHHBIX ~ MArHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJ1€ 3€MJIM U €r0 3HAUEHUE JJIS KU3HU Ha 3eMJIe.
OneiT  Opcrega. MarauTHoe 1MoJ€  3JEKTpUYecKoro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTpOJIBUTaTellb MOCTOSTHHOTO TOKa. lCnonb30BaHWE 3JEKTPOJBUTATENICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHOPTE.

o b
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Oneitel @apanes. SABneHue neKTpoMarHuTHOM HHAYKUuU. [IpaBuno Jlenna.
DNEeKTpOTreHepaTop. Cnoco0bl NOJIy4eHUS AIEKTPUUYECKOU SHEpPTUHU.
DNEKTPOCTAHIIMY HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPIHH.

Jemoncmpayuu.

DneKTpu3aIus Tel.

JIBa pojia JIEKTPUUECKHX 3apsJI0B U B3aMMOJICHCTBUE 3apsSKEHHBIX TEIl.

YCTpPONCTBO U ACHUCTBUE SIIEKTPOCKOIIA.

OnekTpocTaTuyecKasi HHIYKIIHS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apSAI0B.

[IpoBOAHUKY U TUDIICKTPUKH.

MonenupoBaHUE CUIIOBBIX JIMHUM AJIEKTPHUUECKOTO IMOJIS.

M cTOYHUKY OCTOSIHHOTO TOKA.

. JlelcTBUS 3IEKTPUYECKOTO TOKA.

10 DIEKTPUYECKUN TOK B )KUIAKOCTH.

11.T"a30Bblit pa3ps.

12.1I3mepenue cuibl TOKa aMIIEPMETPOM.

13.M3mepenune 3IeKTPUIECKOTO HAPSHKEHUS BOJIBTMETPOM.

14.PeocTaT ¥ Mara3uH CONPOTHUBIICHHM.

15.B3aumMoieiicTBIE OCTOSSHHBIX MarHUTOB.

16.MozenupoBaHue HEBO3MOXKHOCTH pa3/IEIeHUs [TOJIFOCOB MAarHUTA.

17.MonenupoBaHuE MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18.0mbIT OpcTena.

19.MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

20./JleiicTBre MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.

21.2neKkTpoaBUTaTeNh MOCTOSTHHOTO TOKA.

22 .VccnenoBaHue SIBICHUS DIEKTPOMArHUTHOW WHIYKIIHH.

23.0mnbiTel Dapages.

24.3aBUCUMOCTh HAMpaBICHUS WHAYKIIMOHHOTO TOKAa OT YCJOBUH €ro
BO3HUKHOBEHHUS.

25.251eKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomul u onvimaol.

1. OnpiTel 1O HAOMIOACHHWIO DJIEKTPU3AIMU TeN WHIAYKIMEHW W Tpu
CONPUKOCHOBEHMH.

2. UccnemoBanne MAEWCTBUSA DJCKTPUUECKOTO TONII Ha TMPOBOAHUKU U

JUAJIEKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

W3mepenue u peryaupoBaHie CUIIbI TOKA.

N3mepenue U peryiampoBaHnue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIErO 4epe3 PEe3ucTop, OT

CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLIHE 3aBUCUMOCTb 3JIEKTPUYECKOTO
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEHUd U MaTepuaa.

CoNOOR~ODE
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8. IlpoBepka mpaBwiia CIOXKEHUS HANPSOKCHUA TPH TOCIECT0BATEIHLHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Juisi CWJIBl TOKa MPU MapaieNbHOM COCIMHEHHUU
PE3UCTOPOB.

10.Onpenenenre paboOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.

11.0mnpeneneHre MOIIMHOCTH  DJIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha
pe3ucrope.

12.ViccnenoBanre 3aBUCHUMOCTH CHJIBI TOKa, WAYIIETO Y€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13.Onpenenenune KII/1 narpesarens.

14 .VccnenoBanre MarHUTHOTO B3aUMOJIEUCTBHS TIOCTOSIHHBIX MarHUTOB.

15.I3yyeHue MarHUTHOIO TIOJIA MOCTOSIHHBIX ~MAarHUTOB IpPU  HX
00BEIUHEHUH U PA3ICIICHUN.

16.VccnenoBanue AeCTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17.00bITEl, JEMOHCTPUPYIOUIME 3aBUCHMOCTb CHJIBI  B3aUMOJACHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbI TOKAa W HalpaBJCHUS TOKa B
KaTyIIKE.

18.13yueHue nelicTBUS MarHUTHOTO TIOJISl HA TPOBOJHUK C TOKOM.

19.KonctpynpoBanue 1 u3ydeHue paboThl 3JIEKTPOIBUTATENS.

20.U3mepenue KI1/] anekTpoaBuraTeibHON yCTaHOBKHU.

21.0mBITBI TIO MCCTENOBAHUIO SBIICHUS AJICKTPOMArHUTHOM WHIYKIUU:
WCCIICAOBAHHE W3MEHCHHW 3HAYEHHWS W HAIPaBICHHUS WHIYKIIMOHHOTO
TOKA.

9 KUJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuueckoe JBWXKEHME. MarepuanbHas Touka. Cucrema oOTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMoniHeNHOE ABMKeHUE. CpellHss 1 MTHOBEHHAas
CKOpOCTb T€J1a IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TpsiMosinHEHOE aBmkeHue. CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepwon u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[IepBsii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[TpuHIMIT CYyTIEPIIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, ChJla
TPEHUsI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO
najeHus. J[Buxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOukU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETJIEHHON OChIO BpaileHusi. MomMeHT cuiibl. LIeHTp TskecTw.
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Nmnynbe tena. I3MeHenne umiyibea. Miynbe cuiibl. 3aKOH COXPAaHEHUS
uMITyJbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHust. CBs3b dHepruu U padotel. [loTeHnnanbHas SHEPrUs Tena, NOJHATOro Hal
IIOBEPXHOCTHIO 3eMiM. [IoTeHIInanpHas SHEPrus CKaToi npyxuHbl. Knunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHHUS MEXaHMYECKOU
DHEPIHUU.

Hemoncmpauuu.

1.

o ok w

8.

9.

Habnronenne MexaHn4eCcKoro JBMIKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell
OTCUETA.

CpaBHEHHE TyTe W TPACKTOPHI IBIKEHUS OJHOTO M TOTO Xe Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBUYKEHUSI.
HccnenoBanre Npru3HaKOB PAaBHOYCKOPEHHOTO JIBH)KCHHUS.

HabGmronenue aBHMKEHUs Tella Mo OKPY>KHOCTH.

HaOmronenne MexaHn4uecKux sIBJICHUH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexxka» 1pu e€ paBHOMEPHOM HM  YCKOPEHHOM  JBWKCHHH
OTHOCHUTEJIFHO KaOHMHeTa (PU3HKHU.

3aBUCHMOCTh YCKOPEHHS Teja OT MacChl Teja M JICUCTBYIOIICH Ha HETro
CHJIBI.

HabGnroneHune paBeHCTBa CHIT TIPH B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPSHHOM JBUKCHUH.

10.ITepenava ummynbca Ipy B3aUMOJICHCTBUH TE.

11.TTpeoOpa3zoBaHus SHEPTUH NTPU B3aUMOJICUCTBUU TEJL.

12.CoxpaHeHne UMITyJIbCa TIPU HEYTIPYTOM B3aUMOJICHCTBUH.

13.CoxpaneHnne nMIyabca Ipu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBHUH.

14 HabmroneHne peakTUBHOTO JIBH)KCHHS.

15.CoxpaHeHne MeXaHU4ECKON IHEPTUU TIPU CBOOOHOM TaJICHUH.
16.CoxpaHeHne MEXaHUUECKON YHEPTUH NPH JIBH)KEHUU Tella ol AeiicTBueM

MIPYKUHBL.

Jlabopamopuwie pabomul u onvimaol.

1.

2.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIEKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tejla MpPU PABHOYCKOPEHHOM JIBHXKEHHH I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHONU CKOPOCTU IyTH OTHOCSATCS Kak psifi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.
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6. UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIbHOTO JABJICHHUS.
Onpenenenue kodhGUIeHTa TPEHUS CKOIBKEHUS.
Onpenenenne KECTKOCTH NPYKUHBI.
9. Ompenenennie pabOThI CHIIBI TPEHUS MPU PABHOMEPHOM JBMXKCHUM Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.
10.Ompenenenre pabOThl CUJIBI  YIIPYTOCTH TMpU  TNOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

11.N3ydenue 3aKkoHa COXPAHECHUS YIHEPTUH.

Paznen 9. Mexanuveckue Kojie0aHus U BOJHBI.

KonebarenbHoe aBmxkenrne. OCHOBHBIEC XapaKTEPUCTHKU KOJIEOaHUI: IEpUO,
4acToTa, aMIUINTyAa. MareMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
SHEPIUM NPU KOJIEOATEIHHOM JIBUKEHUM.

3aryxatomue — koneOanus.  BwiHyxkaenHole — kojebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKMX BOJH. IIpomoiibHbie U
MonepeyHblie BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenune KkojieOaHWil Tea IIOA ACUCTBHEM CHIIBI TSDKECTH W CHJIBI
YIPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHUI PE30HAHC.

ﬂaﬁopamopubte pabomul u onvimaol.

1. Ompenenenve dYacTOoThl W TEpHOJA KOJIEOAHWHA MATEMaTHYECKOTO
MasiTHUKA.

2. Ormpenenenrie 4acTOThl U IEpHoJia KoieOaHuii MPy>KUHHOTO MasSTHHUKA.

3. UccnenoBanue 3aBUCUMOCTH TEpHOJIa KOJICOAHHM MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. VccnenoBaHu€ 3aBUCMMOCTH NEPUOIA KOJeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACCHI Tpy3a.

6. OnbITel, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KojeOaHuiu
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHHs CBOOOHOTO MaIeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

00 ~
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ONeKTpOMarHuTHOE  1oJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANEKTPOMAarHuTHBIX BOJH. [llkana »iexkTpoMarHUTHBIX BOJIH. Kcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBS3H.

DnekTpoMarHuTHas npupojga cera. CkopocTh cBeTa. BonHOBBIE CBOICTBa
CBeTa.

Jemoncmpayuu.

1. CaoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. N3ydyeHue CBOMCTB AJEKTPOMATHUTHBIX BOJH C MOMOIIBbI0 MOOWJIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsmosmmHenHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxkenue cera. [lnockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHus cBera. llonHoe BHyTpeHHeEe
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaKCHHS B
ONTHUYECKUX CBETOBOJIAX.

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

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xon nydei B coOuparorieit JIMH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

. [Ipunnun aeiicTBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOIA.

10.Monemns ria3a.

11.Pa3noxxeHue 6e10ro cBeTa B CIEKTP.

12.TTony4yenue 6enoro cBeTa NpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomol u onvimel.

1. WccnenoBanue 3aBUCUMOCTH yIjla OTPa)K€HUs CBETOBOrO Jyya OT yria
najIeHusl.

2. V3yueHue xapakTEPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. UccnenoBanue 3aBUCUMOCTH yTiia MPEIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. TlonydeHue n300pakeHUI ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.

©CoNoOTRWNE
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5. Ompenenenne (HOKyCHOTO PacCTOSHUS M ONTHYECKOW CHIIBI COOHMparomeit
JIMH3BI.

6. OmbITHI O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbIThl IO BOCHPUSTHIO IIBETA MPEAMETOB IpPHU UX HAOJIOJCHUM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBble IBJI€eHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sxpa. MWMsoronsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAI0BOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBA3b Macchl U dHEpPruu. Peaknuu cuHTE3a U
nenenud saep. Ucrounuku 3aeprun CosHIa U 3BE3]I.

SAnepnas sHepreruka. JleMCTBHUS paguOaKTHUBHBIX HW3JIYYEHUW HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4EeHUS U MOTJIOLIEHUS.

CrexTpsl pa3IuvyHbIX a30B.

CnekTp Bogopo/a.

Habmronenue tpexoB B kamepe Busbcona.

PaboTa cuérunka HOHU3UPYIOLINX U3ITYyYEHUH.

. Peructpanus uzinydeHus NpupoaHbIX MUHEPAJIOB U MPOIYKTOB.

./Iaﬁopamopnbte pabomul u onvimel.

1. HaGnrogeHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnemoBanne TPEKOB: M3MEPEHHE JHEPTHUU YACTHUIIBI 1O TOPMO3ZHOMY

nytH (1o dpoTtorpadusim).

3. Usmepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOYJTh TIPEAHA3HAYCH JJII CHUCTEMAaTHU3aIluu
u  0000IIeHHS  TPEIMETHOTO  COACpXKaHWA U OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe IS OJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g o0ydarommxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3yIOTCAd U CUCTEMAaTU3UPYIOTCS BUJIbI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  OOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
ABJICHUSI, TPUMEHSS T[OJy4YeHHbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

ook wnE
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[IpyHIMOMANBHO IEATEIBHOCTHBIM XapaKTep NAHHOTO pasferna peanu3yercs
3a Ccuér TOro, 4yrto OOyyarollMecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIpeJIaracTcs:

Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
(duznyeckue SBICHUS B OKPY KAIOLIEH IPUPOJE U TOBCEIHEBHOM JKU3HH;

UCIIOJIb30BaTh HayUYHbIE METO/Ibl UCCIEOBAHUS (PU3UUECKUX SBIICHUH, B TOM
YUCIIE JUIsl IPOBEPKH FMIIOTE3 U MOJYyYEHUsI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJEE€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

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

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
duznyecKoil HayKu;

- ICHHOCTHOE OTHOIICHHE K JTOCTHKEHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;

2) rpa’kaaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HaHUE BAXHOCTH MOPAIBHO-3THUYECKUX IPUHLUIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCTPUSITHE ICTETHUUYECKUX KAa4eCTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTU, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 IO3HAHMS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJBTYPBI;

- pa3BUTHE Hay4yHOW JIIOOO3HATENLHOCTH, MHTEpEca K HCCIeA0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmMupoBaHusi  KYJbTYpPbl  3I0pPOBbSI ¥  3MOIMOHAJILHOIO
0J1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TMpaBHJI 0OE30MacHOrO TMOBEJICHUS Ha
TpPaHCIIOPTE, HA JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JOMAITHUX YCIIOBUSIX;

- c(OpMUPOBAHHOCTh HaBbIKa peduieKcuu, NpPU3HAHME CBOETO IMpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4YacTHE B pPEIIEHUM MNPAKTUUYECKUX 3aj1ad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW U
COLIMAJIbHOM HAIpaBlIeHHOCTH, TPEOYIOIMX B TOM YHCIEe U (DU3UUECKUX
3HAHUU;

- UHTEPEC K MPAKTUYECKOMY H3YyUYEeHHIO TPo(deccHii, CBSI3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS
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- OpUEHTAIMs HAa MpUMEHEHHE (U3MUYECKUX 3HAHUM IS pelIeHus 3a1ad B
o0JacTu OKpY’Karolled cpelbl, [UIAHUPOBAHUS IIOCTYNKOB M OLEHKH HX
BO3MOJKHBIX ITOCJICACTBUN U1 OKPYKAIOLEH CPEJIbl;

e - OCO3HaHME TIJI00AJBHOIO XapaKTepa HKOJIOTHYECKUX MpoOJieM M IMyTed HuX

pelIeHus;

e 8) amanTanmum K HU3MEHSIOINIMMCS YCJOBHUSAIM COLMAJBLHOW W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJCHCTBUU TMPH BBIMOJHEHUU HWCCICAOBAHUN U
MPOEKTOB (DPU3UYECKON HAIMPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHX,

e - TIOBBIIGHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM Uncie GOpMyTUpOBaTh
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 0o0jacTu
busuKy;

e - IUIAHUPOBAHHE CBOETO pa3BUTHUA B MPUOOPETEHHWU HOBBIX (PUINUECKUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBIABIISATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUN;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MO>XKHBIX TJI00ATBHBIX TTOCTEICTBHIA.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynpraTe OCBOEHHS TporpamMMbl MO (PHU3WKE HA YPOBHE OCHOBHOTO
oOmero oopazoBanus y odyyaromierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCATbHBIC YUeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAlbHbIE  y4eOHbIC  JCWUCTBUSA,  PETYISATHBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe JeiiCTBUSA

ba3zoBble jornyeckue AecTBUS:

eBBISIBJISITh W XapaKTEPU30BaTh CYIIECTBEHHBbIC TMPU3HAKA OOBEKTOB
(s1BICHUIN);

e YCTAHABIIMBATh CYIIECTBCHHBIA MPU3HAK KIaCCU(PUKAIIMU, OCHOBAHUS IS
00001IIeHNS U CPAaBHEHUSI,

e BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEYHS B pacCMaTpPUBAEMbIX (aKTax,
JTAHHBIX U HAOJFOCHHUAX, OTHOCSIINUXCS K (PHU3NICCKUM SIBIICHHSIM;

¢ BBISIBJISTh TIPUYMHHO-CJICACTBCHHBIC CBS3M TIPU HW3YYCHUH (DH3NICCKUX
SIBJICHWHA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOJIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh THIIOTE3BI O B3aWUMOCBSI3SIX
(bU3UYECKUX BEJIMYNH;
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¢ CAMOCTOATEIBHO BBIOMpATH CIOCO0 pelleHus: yueOHo! (pu3nueckoi 3amadu
(cpaBHEHHE HECKOJBKHMX BApUAHTOB pEILIEHUs, BBIOOp Hauboiee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

* HICII0JIB30BATh BOIIPOCHI KaK MUCCIIE0BATEIbCKUN HHCTPYMEHT [TO3HAHUS;

* IPOBOJUTH 110 CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
(¢u3nyecKuil SKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHUE (HU3MUECKOTO
SIBJICHUS,

e OIICHMBAaTh HA TNPUMEHUMOCTb M  JIOCTOBEPHOCTh  HH(OPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

e CAMOCTOSITEIFHO (hOPMYIHPOBATH OOOOIIEHUS W BBIBOJBLI TI0 pe3yjbTaTam
IPOBEAEHHOTO HAOIIOIEHUS, OIIBITA, UCCIICIOBAHMS,

 IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

e IPUMEHATh PA3JIMYHBIE METOJbI, HHCTPYMEHTBI U 3alpOChl IPU IMOUCKE U
orbope MHGOpMaUU WIA JAHHBIX C YY4ETOM MPEAJIOKEHHON y4ueOHOM
¢duznueckoil 3a1auu;

e AHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH HH(POPMALIHIO
pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CAMOCTOSITEJILHO ~ BBIOMpAaTh  ONTUMAJBHYIO (OpMy  MpeACcTaBICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJaul HECIIOXKHBIMH
CXeMaMH, lrarpaMmmamu, HHOU rpa@uKoi 1 MX KOMOMHALMSAMH.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUS:

eB XOJI¢ OOCYXJEHHUSI y4eOHOro Marepualia, pe3yJbTaToOB JIa00paTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX Aa€MOM TEMBI U
BBICKA3bIBaTh WJCH, HALICJICHHBIE HAa PELICHUE 3aJayd U NOJAJEp)KAHME
OJ1arokesIaTeILHOCTH OOIIEHHUS;

e COIIOCTABJIATh CBOU CYXIEHUS C CYKJIECHUSAMM APYTMX YYACTHUKOB JHAJIOTA,
OOHapyXKMBaTh pa3IM4Me U CXOACTBO MO3UIIHIA;

e BBIPAXKaTh CBOIO TOUKY 3PE€HHSI B YCTHBIX U TMCbMEHHBIX TEKCTaX;

o MyOJMYHO MPEJICTABIATh PE3YJbTAaThl BBINOJIHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIeprMeHTa, UCCIIEOBAHUS, IPOEKTA);

e IOHUMATh U MCMOJB30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUIYAJIbHON
paboThI IPU PELICHUH KOHKPETHOU (PU3nUYecKol mpoOieMbl;

e IPUHUMATD 1IEJIM COBMECTHOM ESITEIbHOCTH, OPTaHU30BbIBATH ICUCTBUS IO
e€ JOCTIKEHHUIO: pachpelesiTh poJid, O0O0CyXkJaTh MpoLEcChl U
pe3ynbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHUSI HECKOJIBKUX JIFO/ICH;

* BHITIOJIHATH CBOIO 4acTh paOOThI, HOCTUTas KaueCTBEHHOTO pe3ylibTaTa o
CBOEMY HAIIPaBJIECHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YIEHAMHU KOMaHbL;
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e OLICHMBATh KAaueCTBO CBOETO BKJaJa B OOIMIMN MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENIHO C(hOPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE JeHCTBUS

Camoopranusanus:

e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX, TPEOYIOIINX JIJIs
penieHus: GU3NUYECKUX 3HAaHUM;

e ODUEHTUPOBATHCS B PA3IMYHBIX  MOAXOAaX  NPHUHATHUS  peUIeHUM
(MHIMBUAYaTbHOE, MPHUHSATHE PEIICHUS B TPYIe, MPUHATHE pEIICHUN
rpyIIoN);

e CAMOCTOSITEIFHO COCTABJISATh AJTOPUTM pPEIICHUs (PU3NYECKON 3a7a4ul WITH
IJIaHAa UCCIEOBAaHUS C Y4ETOM HMEIOIIUXCA PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe/IJlaracMble BApUAHTbHI PEIICHU;

e ICNIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTYyallMy U MpeJiaraTh iaH €€ N3MEHEHUS,

¢ OOBSICHATh  NPUYUHBI  JOCTIDKEHUS  (HEAOCTHIXKEHHUSI)  pe3yibTaToB
NeSATEILHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEILHOCTh (B TOM YHCJI€ B XOJ BBIMOJIHEHUS
(Gbu3MYEeCKOro HMCCICJOBAHMS WM  MPOEKTAa) HAa OCHOBE HOBBIX
OOCTOSITEILCTB, W3MEHHUBIIMXCS CHUTYyalllii, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKILHX TPYIHOCTEW;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSAM;

e CTaBUTH C€0s Ha MECTO JIPYTOro 4ejoBeKa B XOJ€ CIopa WIM JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;

e MPU3HABATh CBOE MPABO Ha OMIKMOKY MU perieHnu GU3NIeCKuX 3a7ay Ui B
YTBEPXKICHUSX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.

HPEIMETHBIE PE3YJIbTATBI

K xoHiy o0yuenus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0230BOM YpOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

e ICTIONB30BATh MOHATHS: (PU3NUYECKUE U XUMUYECKUE SIBJICHUS, HaOJI0ICHUE,
HKCIIEPUMEHT, MOJIEJb, TUNOTE3a, SAUHUIBI (DU3UUECKUX BEIIWYUH, aTOM,
MOJIEKYyJIa, arperatHbleé COCTOSHUS BemiecTBa (TBEpIOE, KHUIKOE,
razoo0pa3Hoe), MEXaHHUeCKOe JIBIKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJCUCTBYIOMIAA CHIIA, JepopMaIius
(ympyrasi, TutacTudeckasi), HeBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

e paznuyaTh siBaeHUA (Auddy3us, TErIOBOe IBMKCHHE YacTHIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JIBMIXKEHHE, HWHEPLHs,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpallleHUsI, Tiepefada JaBieHUsS TBEPABIMU TelaMH, XUIKOCTIMU U
razamy, arMochepHoe JaBJieHHE, IUIaBaHHWE Tejl, MpeBpallecHus

20



MEXaHUYECKON SHEPruu) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

e pacClio3HaBaTh  MPOSBICHHE  U3YYCHHBIX  (PU3MYECKUX  SABJICHUA B
OKpYXalollleM MHpe, B TOM uuciie (U3MYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMHM B >KMBOM M HEXUBOU
MPUPOJIEC, NEUCTBUE CHUJIBI TPEHUS B IMPUPOAE U TEXHUKE, BIIHMSHUE
aTMOC(EpHOro JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TEJI€ YEeJIO0BEKa, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/1auy B y4eOHYIO,
BBIJICJISIT CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;

e ONIMCHIBATh M3yYEHHBIE CBOMCTBA TeN U (PU3NYECKHUE SIBJICHUS, UCIOJIb3Ys
¢usznyeckue BenMYMUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEHSS CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWIa TPEHUus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IUIEYO CHJIBI,
MOMEHT CWJbl, KO3()(QUIMEHT TOJE3HOTO JEHUCTBUS MEXAaHU3MOB,
KUHETUYECKass U MOTEHIMalIbHAs 3HEPTHusi), MpU OMNHUCAHUU IPABUIBHO
TPaKTOBaThb  (PU3WYECKUI  CMBICA  HUCHOJB3YEMBIX  BEIMYMH, UX
0003HAUYEHUs M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOOUTh (POPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTUMHU BEJIMYHMHAMH,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (DU3MYECKUE SBICHUS U MPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiyara (0Joka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruv, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMKChIBATH €70 MATEMATUUYECKOE BBIPAKEHUE;

¢ 00BSICHATH (PU3NYECKUE SBJICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCT€ CHUTyallMii IPaKTHKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh NPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JOTHYECKHX ILIaroB ¢ ONOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3MYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pemIaTh pacu€THble 3a1a4u B 1—2 1elCTBUSA, UCIOJIB3YS 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOIME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBUS
3a/layd  3alMChbIBaTh KpaTKO€ YCJIOBUE, MOACTABIATh (U3UUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI pEUICHUs 3a/1ay, OLIECHUBATh PEATHUCTUUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHNHBL;

e pacro3HaBaTh MNPOOJEMbI, KOTOPbIE€ MOXHO pEUIUTh MpU TTOMOLIU
(bu3MYEeCKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIETSATH TPOBEPSIEMOE
NpeanosjoxkeHne  (TUmoresy),  pas3inyaTb W UHTEPIPETUPOBATH
MOJyYEHHBI pe3yNnbTaT, HAXOAUTh OIIMOKKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €0 Pe3yJIbTaTaM;
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e IPOBOJUTH OTIBITHI 110 HAOMIOEHUIO (PU3NUECKHUX SBICHUN WIH PU3NIECKUX
CBOMCTB Tes: (OPMYJIHPOBATH MPOBEPSIEMbIE MPEANOTIOKEHUS, COOUPAThH
YCTaHOBKY U3 MPEJIO)KEHHOT0 000pYyI0BaHUs, 3aMMChIBATh XOJ1 OIbITa U
(bopMyIMpOBaTH BHIBOIBI,

e BBITIOJIHSATH MIPSIMbIE U3MEPEHHS PaCCTOSHUS, BPEMEHHU, MAcChl Tela, 00bEMa,
CWIbl M TEMIIEpaTypbl C MCHOJIb30BAHHEM AHAJIOTOBBIX W ILHU(PPOBBIX
npuOOpOB, 3amMUChIBaTh TOKa3aHUS MPUOOPOB C YUYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

o MPOBOINTH HCCIICAOBAHUE 3aBUCHUMOCTH OJTHON (DM3MUECKOW BEITUYUHBI OT
JIPYroi C HCIOJNB30BAHUEM TMPSMBIX H3MEPEHUU (3aBUCHMOCTH MYTH
pPaBHOMEPHO JIBIDKYILETOCS Tejla OT BPEMEHHM JBIDKCHHUS TeJa, CHIIBI
TPEHUSI CKOJILKEHHUS OT Beca Tea, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOIIAJAN CONTPUKOCHOBEHUS TEJl, CUIIbI
yIOPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
NOrpyXKEHHON YacTU Tejla U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOUHBI, HA KOTOPYIO OTPYXKEHO TEJIO, YCIOBUM
IUTaBaHMsI TeJl, YCIOBHMM paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOrO HCCIEAOBaHUA, coOUpaTb YCTaHOBKY U
BBINIOJIHATh WM3MEPEHUs, CJenysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUYECKHUX BEJIMYMH B BHUJE
NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3ybTaTaM
UCCIICTOBAHMS,

¢ IPOBOJIUTH KOCBEHHBIE M3MEpPEeHHUS (U3NYECKUX BEIMYMH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPJIOTO TeNa, CUja TPEHHS CKOJBKCHHUS,
JaBJICHWE  BO3/AyXa, BBITAIKUBAIONIAs CWJIa, JCHCTByOmas  Ha
NOTPYKEHHOE B KHUIKOCTh TeO, KOA()(PHUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CleAys NPEJIOKEHHOW WHCTPYKUUU: TpU
BBIMIOJIHEHUH HW3MEpPEHUIl coOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY H
BBIUMCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

e COONTIONIATH TIpaBUJIA TEXHUKU O€30MACHOCTU MpU paboTe ¢ JTabOpaTOPHBIM
00opy1I0BaHUEM;

e yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phIYar, MOABWKHBIA U HEMOABMKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTB;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  M3YYEHHBIX MOPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX OmHucaHus (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEP, TIOPIITHEBON HACOC, apEOMETP), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKHUX SBJICHUN M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJIUTH NIPUMEPHI (HAXOAUTHh HH(POPMALIHMIO O TPUMEPaX) MPAKTUIECKOTO
UCIIONb30BaHUsl (U3NYECKUX 3HAHMA B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MacCHOCTH TMpu  oOpamieHuu ¢ [pudbopamMu U
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TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS H COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYKAKOIIEH CPEIIE;

¢ OCYIIECTBIIATH OTOOpP HCTOYHMKOB wuHpopmanuu B VHTepHeTre B
COOTBETCTBHHM C 33JJaHHBIM IIOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUW W TNYTEM CPAaBHEHUA PA3JIMYHBIX HMCTOYHUKOB BBIJCISATH
uHpopMaIuioo, KOTOpas SBISETCS MPOTUBOPEYMBON MJIM MOXKET OBITh
HEIOCTOBEPHOM;

¢ ICTIOJIL30BATh TPY BBITIOJIHCHUH YYCOHBIX 3aJaHUN HAYyYIHO-TIOMYJISIPHYIO
JUTEPATYPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypcbl cetn UHTEpHET, BiIajeTh NpUEMAaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpAaTKWE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COICPKAHUSA, B TOM
qucie MyOJaudYHO JenaTh KpaTKhe COOOIICHHS O pe3yJbTaTax IPOEKTOB
WM Y4eOHBIX HCCIEIOBaHMM, IPH 3TOM TI'PaMOTHO HCIIOJIb30BaTh
W3YYEHHBIH TIOHATUMHBIA ammapar Kypca (HU3UKH, CONPOBOXKAATH
BBICTYIICHUE MIPE3EHTAIIUCH;

eTIPX BBITIOJTHEHUHU Y4YEOHBIX IPOEKTOB MW HMCCICIOBAaHUN paclpeeliaTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHUU C IIOCTABJICHHBIMH 3aJadyaMu,
CI€AUTh 3a BBINOJHCHUEM IJIaHA JECWCTBUHM, aJICKBAaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JACATEIBHOCTh  TPYINbI,  BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

* UCMOJIb30BATh MOHATHUA: MAcca M pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKECHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BELIECTBA, KPUCTAIUIMYECKUE U
aMmopdHbIe Teja, HACHIICHHBIH W HEHACBHIIICHHBIM Tap, BIAKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSI DJHEPrusi, TEIUIOBOM JBUTATEIb,
AJIEMEHTAPHBIA JICKTPUYECKUAM 3apsil, SJCKTPUUECKOE TI0JI€, IPOBOJHUKHU
Y IUBJIEKTPUKH, IIOCTOSHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TIOJIE;

e pa3IMYATh SBJICHHUS (TCIJIOBOE pACIIMPEHHE W CXKaTHe, Teruiolepesaya,
TEIJIOBOEC PABHOBECHE, CMAaUYWBAHUE, KAIWJUISIPHBIC SIBJICHUS, UCHAPECHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anusa (OTBEpIEBaHHUE), KHIICHUE,
TeTJonepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
AIEKTPU3AMUA TEJ, B3aUMOJICHUCTBUE 3apPSANIOB, ACHUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWUE, B3aUMOJICMCTBUE MArHUTOB, JCUCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsE UHIYKITUS)
M0 ONHUCAaHWI0 UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

e paCIlO3HABATh  MPOSIBJICHUE  HW3YYCHHBIX  (PU3WYECKUX  SABJICHUM B
OKPYXaIolleM MHpEe, B TOM dHCIe (U3NYECKUE SBICHUS B TPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULAPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTAJUTBI B mpupoje, uznydeHue CoiHIA, 3aMep3aHue BOJOEMOB,

23



Mopckue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa, JIEKTPHUUECKUE
SBJIEHUSI B aTMoc(epe, dJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MOoJI0COB, poJib MAarHUTHOIO MOJS JUIS JKU3HM Ha
3emiie, MOJIIPHOE CUSIHUE, TIPU 3TOM IEPEBOAUTH MPAKTUUECKYIO 33/1a4y B
yueOHYI0, BBIIEIATh CYLIECTBEHHBIE CBOMCTBa (IIPU3HAKU) (PU3NYECKUX
SIBJICHUU;

* OIIUCHIBATh HU3YUYEHHBIE CBOICTBA Te€Nl U (DPU3MUECKUE SIBICHUS, UCIOJB3YS
¢uznyeckre BeIUMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJeJdbHas TEIIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, YJENbHAs TEIJoTa MapooOpa3oBaHusl, yJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MAaIIMHbI, OTHOCHUTEIbHAs BIAXKHOCTh BO3/yXa, JIJIEKTPUUYCCKUU 3apsij,
CHJIa TOKa, 3JEKTPUYECKOE HAIPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
yIEIbHOE  CONpOTHUBIIEHHME  BellecTBa, paboTa U MOIIHOCTb
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI UCIOJIb3YEMBIX BEIUYMH, 00O3HAYEHUS U €OMHHIIBI
(Gu3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
($u3NYECKYI0 BEIUWYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TIpapUKU
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

e XapaKTEpU30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS U IPOLECCHI,
UCTIONB3YSl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KHHETUYECKON TEOpPHH
CTPOCHHMSI BEIIEeCTBA, MPUHIMIT CYNEPHO3UINH TMOJel (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH OMa i yyacTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (OPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MATEMATHYECKOE
BBIPKEHHUE;

¢ 00BSICHATH (DU3MUECKHE MPOLECChl W CBOMCTBa Teld, B TOM YHCJIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1aroB ¢ Onopo Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
(bu3znyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemIaTh pacu€THblC 3a1a4u B 2—3 AEUCTBUS, UCIIOJIb3YS 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOIME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBUS
3aJ]a4M 3allMChIBaTh KPATKOE yCIOBHUE, BBISBISTh HEAOCTATOK JAHHBIX JIS
peuieHust 3aJa4yu, BbIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE NJisi €€
pelIeHus, TPOBOAUTH PACUEThl M CPABHUBATH TIOJYyYEHHOE 3HAYCHHE
(bu3MYECKOi BENYNHBI C H3BECTHBIMU JAaHHBIMU;

e pacmo3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXHO pEIINTh TPU TOMOIIU
(GU3MYECKUX METOMOB, HCIONB3ysS OMHCAHWE WCCIICIOBAHMS, BBIICISATH
IpOBEpsiIeMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBUIBHOCTh MOpPSIKA
IPOBEJICHUS HCCIIE0BAaHNUS, AaTh BBIBOIBL;

e IPOBOJINTH OTIBITHI TIO HAOJIOICHUIO (DU3UUECKUX SIBICHUN WU (PU3UIECKUX
CBOMCTB TeN (KalUJUIAPHBIC SBJICHUS, 3aBUCUMOCTD JAaBJICHUS BO3yXa OT
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ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HArpeBaHUs
IpU U3JIYyYEHUH OT LIBeTa H3JIydarouieil (MOTJIoIaroNiei) MTOBEpXHOCTH,
CKOPOCTh MCHApeHHsI BOJbI OT TEMIIEpaTyphbl KUJIKOCTH MU IUIOMIAIU €€
MOBEPXHOCTH, OJEKTPU3ALMS TEI M B3aUMOJEUCTBHE DJICKTPUUECKUX
3aps/ioB, B3aMMOJCKHCTBHE TMOCTOSIHHBIX MArHUTOB, BHU3yalU3allUs
MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, IEUCTBUSI MAarHUTHOTO OIS Ha
NPOBOJHUK €  TOKOM, CBOMCTBA  DJIGKTPOMAarHuTa,  CBOMCTBA
AIIEKTPOJIBUTATENS TOCTOSHHOTO TOKa): (POpMyIMpOBaTh MpPOBEPSEMBbIC
IPENOJIOKEHHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYA0BaHHUS,
OIKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOJIBL;

¢ BBITIOJIHATH MPSIMBbIE U3MEPEHUSI TEMIIEPAaTyphbl, OTHOCUTEIBHON BIAKHOCTH
BO37yXa, CHUJIbl TOKAa, HAMPSOKEHHUS C WCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHH, CPAaBHUBATH PE3yJIbTaThl
U3MEPEHUI ¢ yUETOM 3a/1aHHOM a0COMIOTHOM MOTPEIIHOCTH;

* IPOBOJUTH MUCCIIETOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
Ipyrol ¢ HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUNl  (3aBUCUMOCTH
COINPOTUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJd MOMEPEYHOIO
CEUEHUs U YAEIBbHOTO CONPOTUBIIECHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIIOCJIENOBATEIbHOTO U  NapajuIeIbHOTO  COEAMHEHUN
IPOBOJHUKOB): TUIAHUPOBATh HCCIEIOBAaHHE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJMUIl U TpadHKOB,
JIeNIaTh BBIBOJIBI 110 Pe3yIbTaTaM MCCIIECIOBAHUS;

 IPOBOJUTh KOCBEHHBIE W3MEpeHHs] (M3MUECKUX BeIWYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTHUBICHHE TPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIOKEHHON MHCTPYKIUH, U
BBIUUCIISATh 3HAUCHHUE BEJINUMHBI,

e COONTIONIATH TIpaBUJIA TEXHUKU O€30MACHOCTU MpU paboTe ¢ JTabOpaTOPHBIM
00opy1I0BaHUEM;

e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  HU3YYEHHBIX MNpUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amMIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKON IHEPTHH, DIEKTPOOCBETHTEIHHBIC
pUOOPHI, HArPEBATEIbHbBIE ANEKTPOIIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
PEIOXPAHUTEIH, DJICKTPOMArHHUT, AIEKTPOABUTATEbh IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHHUA O CBOWCTBax (DM3MUYECKUX SIBICHUN W HEOOXOIUMBIC
dusznyeckrue 3aKOHOMEPHOCTH;

e pacmo3HaBaThb NPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTaBJIATh CXEMbI JJIEKTPUUYECKUX
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1ernel ¢ mocaea0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKUX IIETICH;

o IPUBOJIUTH TIPUMEPHI (HAXOAUTHh HH(DOPMAIIHIO O TIPHEMEpaXx) MPAKTHIECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCEIHECBHOW JKWU3HH IS
obecricueHuss 0e30macHOCTH MpH  oOOpalleHHMH ¢ nOpudbopamMu U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIEeH cpeie;

¢ OCYNIIECTBJIATh MOWUCK HWHGOpMAIMK  (U3UYECKOTO  COJACPKAHHUS B
WNuTepHeTe, Ha OCHOBE WMEIOIIMXCS 3HAHUH © MyTEM CpPaBHCHHS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;

¢ ICTIOJIb30BATh TPY BBITIOJIHCHUH YYCOHBIX 3aJaHUN HAYyYIHO-TIOMYJISIPHYIO
JUTEPATYPy (PU3MUECKOTO COJEpKaHHs, CIPABOYHBIC MAaTepUaIbI,
pecypcebl cetu HTepHeT, BiiaieTh NMpUEéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC IMCHMEHHBICE W KpATKUE YCTHBIE COOOIICHMUS,
0000mas wuHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
CollepKaHWsi, B TOM 4YHCJIE MYyOJIMYHO TPEACTaBIATh PE3YJIbTaThl
MPOEKTHOM WJIM MCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE TPE3CHTAIINCH;

eTIPY BBIMIOJHEHUN YYCOHBIX TMPOCKTOB W HCCICIOBAHUN (PU3MUECKHUX
MIPOIIECCOB PacHpeNesaTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBHHU C
MOCTABJICHHBIMA 33/1a4aMH, CJICJUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHWBAaTh COOCTBCHHBIM BKJIaa B
NEATEeTLHOCTh TPYIIHI, BEICTPAWBATh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K konIy o0yuenus B 9 kJacce rnpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

¢ ICTIONB30BAaTh  TMOHATUS: CHCTeMa OTcu€Ta, MaTepuaibHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO JBMKEHUS, Hedopmalius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEO,
IIEHTP TSDKECTH TBEPIOTO Teila, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJHBI, 3BYK, WH(Pa3BYyK H YJIbTPa3BYK, 3JCKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaJIbHO30PKOCTD,
CIEKTPBI UCITyCKaHUs W TOTJIONICHUs, ab(a, OeTa- U raMMa-u3IIydeHHs,
W30TOTIBI, STCPHAS SHEPTETHKA;

e pa3IMuaTh SIBJICHUS (paBHOMEPHOEC M HEPaBHOMEPHOE NPSIMOJMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
najicHUE TeJI, PABHOMEPHOE JIBIKCHUE M0 OKPY)KHOCTH, B3aMMO/ICHCTBUE
T€J, PEAKTUBHOE JIBIDKEHUE, KOJIeOATEIhbHOE JBMKCHHE (3aTyXarolue u
BBIHYKJIEHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBMXCHHE, OTPAKCHUE
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3ByKa, MPSIMOJIMHEWHOE PaCIpOCTpaHEHUE, OTPAKEHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHue OeJoro cBeTa B
CIEKTp M CJOXXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

e paClio3HaBaTh  MPOSBICHHE  U3YYCHHBIX  (PU3MYECKUX  SABJICHUM B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SIBICHHUS B TIPHUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
NBIDKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHWe BOJHBI, I[yHaMH, DJXO, I[BETa Tel,
ONTUYECKHE SIBJICHUS B TPHUPOJE, OWOJIOTHYECKOE NEHWCTBHE BHUIMMOTO,
yIbTPA(PHOIETOBOTO W PEHTTEHOBCKOTO W3IIYyYCHHM, €CTECCTBCHHBIN
PaINOAaKTUBHBIN ()OH, KOCMUYECKHUE Iy4d, PAJAHMOAKTUBHOE H3Iy4YeHUE
OPUPOAHBIX MHHEPANIOB, JEHCTBUE PAJAMOAKTUBHBIX W3IyYCHUNH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUYECKUX
SIBIICHUM;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeNl U (PU3MUYECKHE SIBIICHUS, UCIOIb3YS
dbu3nueckue BENUYUHBI (CpENHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPAaBHOMEPHOM JIBI)KCHHH, YCKOPCHHE, TEPEMEIICHUEe, MyTh, YIJIOBas
CKOPOCTh, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJa TSIKECTH, YCKOPCHHUE
CBOOOTHOTO TIQJEHUS, BEC Tela, HMIYJbC Telld, WMIYJIbC CHIIBI,
MexXaHW4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPTrus Tea,
MOTHSITOTO HAJl MOBEPXHOCTHIO 3eMJIM, TTOTCHITMAIBHAS DHEPTHUS CIKATOU
NPY)KWHBI, KHHETHYECKas DHEPTHs, TOJHAs MEXaHW4YecKas »JSHEpTHs,
MEePHOJT U YacTOTa KoJIeOaHUH, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (DU3MUECKUI CMBICT HCIOJIb3YEMBIX BEITUYHH,
0003HaUeHUsI W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMH BEITUYHMHAMM,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

e XapaKTEpPU30BaTh CBOWCTBA TeJ, (U3HUYECKUE SBICHUS U IMPOIECCHI,
UCITIOJIB3YsI 3aKOH COXPAHEHHWS DHEPTHH, 3aKOH BCEMHPHOTO TATOTCHHSI,
NPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCHUTEIHHOCTH [ amumies,
3aK0HBI HbIOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXKEHUS M
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEI
IPU SIICPHBIX PEaKIUsX, MPU ATOM JIaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aITUCBhIBATh €T0 MAaTEMaTHYECKOE BhIPAKCHHUE;

¢ O0BACHATH (PU3WYECKUE TPOIECChl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyaIluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
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[IaroB C OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MUYECKUX SIBICHHIH,
(bu3MUEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

e peliaTh pacy€THHIC 3a7a4M (OMUpAIOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3YsI 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOUIUE (DU3UUECKUE BEITUUYMHBI:
HAa OCHOBE aHallhu3a YCJOBHUS 3a/layd 3alKChIBATh KPAaTKOE YCJIOBHE,
BBISIBIISATh HEIOCTAIONIME WM U30BITOUYHBIE JAaHHBIC, BEIOMPATh 3aKOHBI U
dbopmyIbl, HEOOXOAUMBIE 1JIsl PEIICHUS], TPOBOJIUTEH PAacU€Thl U OIIEHUBATH
PEATMCTUYHOCTD MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BETUUHHBI;

e pacmo3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO PpEHIUTh TpPU MOMOIIU
$u3MYECKUX METO/OB, HCIONb3ysS OMHCAHHME HCCIECIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEINOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOpPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OIIBITOB;

e IPOBOJIUTH OTBITHI IO HAOJIOICHUIO (DU3UUECKUX SIBICHUN UK (PU3NIECKUX
CBOMCTB TeN (M3ydeHHe BTOpOro 3akoHa HbrOTOHA, 3aKkOHA COXpaHEHHUS
OHEPTUH, 3aBUCUMOCTh IE€pUOJa KOJIeOaHUN MNPYKUHHOTO MasiTHUKA OT
MacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/IbI
MalbIX  KoyieOaHWM,  MPSAMOJMHENHOE  pPACIpPOCTPAaHEHHUE  CBETA,
pasiokeHue OeNoro cBeTa B CIEKTP, U3YyUEHHE CBOMCTB HM300pa)K€HUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)k€HHsI IpeaMera B coOuparomien
JuH3e, HAOMIOJEeHUE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAaHOBKY M3 HM30BITOYHOro Habopa
o0Opy/lOBaHUs, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

¢ IPOBOJUTH TPU HEOOXOAMMOCTH CEpPHUI0 TMPSIMBIX H3MEPEHUMU, OMpeaemsis
CpellHee 3HAYeHUEe Uu3MepsaeMOl BeNMYUHBI ((POKYCHOE pacCTOSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTENBHHOTO MPUOOpa);

¢ IPOBOJUTH  HMCCIEAOBAHHWE 3aBUCHUMOCTEH  (U3NYECKUX BEIUYMH C
UCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHUH (3aBUCHUMOCTH IyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0O€3 HadallbHOM CKOpPOCTH, Mepuoja
KOJICOaHWI MaTeMaTM4eCKOr0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HUs CBETa OT yrIJia MaJeHus U yria MPeIoMIICHUs OT yria
NaJieHNs): IUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSITENILHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3nYecKX BEJIWYMH B BUJIE TaOIUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3ynbTaTaM HCCle0BaHNUS;

¢ IPOBOJUTh KOCBEHHBIE W3MEpPEHUS (PU3UYECKUX BEIMYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TIpU PaBHOYCKOPCHHOM JBWKCHHH,
YCKOPEHHE CBOOOJHOTO MaieHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa U
nepuosi KoneOaHWii MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKas CWIa CcOoOMparonieil JIMH3bI, PAAUOAKTUBHBIN  (OH):
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IUIAHUPOBATh M3MEPEHUS, COOMpATh SKCIEPHUMEHTAIBHYIO YCTAaHOBKY H
BBITNOJHATh U3MEPEHUS, CIENysl IPEII0KEHHON MUHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJIU3UPOBATH MOJIyYEHHBIE PE3yNbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

e COOJIIO/IaTh IIpaBWJIa TEXHUKU O€30IaCHOCTH IpH paboTe ¢ J1abopaTOPHBIM
00opy1I0BaHUEM;

epa3nMyaTh OCHOBHBIE IPU3HAKM HM3YYEHHBIX (PU3NYECKUX MOJEIIECH:
MaTepuaibHas TOYKa, A0CONIOTHO TBEPAOE TEIO, TOUYEHUHBIA HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaTOMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO S/Pa;

e XapaKT€pU30BaThb NPUHLMUIBI  JEHCTBUA  U3YYEHHBIX HOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHUA (B TOM YHUCIHE:
COUAOMETP, JATYUKU IOJOKEHHS, PACCTOSHHUS W YCKOPEHUs, paKeTa,
9XOJIOT, OYKH, MEepHucKol, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOIN, JO3UMETP, KaMmepa BuibCOHA), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH UM  HEoOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH;

* ICNOJIB30BATh CXEMBl M CXEMAaTUYHBIC PUCYHKH H3YYECHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTUYECKUX IMPOIIECCOB
OpU PELICHUH Y4eOHO-NIPAKTHUECKUX 3a/ay, ONTHYECKHUE CXEMBbl MJis
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAroLIel JIMH3E;

e IPUBOJUTH MPUMEPHI (HAXOIUTh UH(OPMAIIUIO O IPUMEPAX) NPAKTUIECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUHA B TOBCEJHEBHOM JKM3HU MJIA
oOecrieyeHusi 0€30MAaCHOCTH MpW  oOpamieHud ¢ nOpudbopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 30pPOBbS M COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEAEHUS B OKPY KAIOILIEH Cpee;

¢ OCYIIECTBJIATH ~MOUCK HWHGOpMAIMK  (U3UYECKOTO  COJEPKAHHUS B
HHuTepHeTe, caMOCTOATENbHO (GOPMYIINPYS MOMCKOBBIN 3arpoc, HaXOAUTh
NyTU ONpPEJeNIeHUs] JOCTOBEPHOCTH MOJYyY€HHON MHPOpMAIMK Ha OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIBHBIX UCTOUYHUKOB;

¢ ICTIOJIB30BaTh IPHU BBINOJHEHUN Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  CcoAepXaHHs, CIpPaBOYHbIE MaTepHalbl,
pecypcebl cetu HTepHET, BIaieTh NPUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMaAIUU W3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COJEp KaHMs,
nyOJUYHO MPEJICTABIISATh PE3YyIbTaThl MPOESKTHOW HIIM MCCIIEI0BATENbCKON
NEeATEeIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT M3y4yaeMoro paszjena (U3MKH U COMNPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM o0coOeHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.

29



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E 7 2 1
3 CTECTBEHHOHAYYHBI METO/I MIO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuorexa [JOK

32 Hepuus, Macca, mIoTHoCTS 4 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
o1 Paora u MOIHOCTE 3 L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexaHHsMEI > 1 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
53 Mexanirieckas sHepris 4 1 https://m.edso0o.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paszgea 1. Mexanuuyeckue siBJeHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOaNHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK
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https://m.edsoo.ru/7f41a4a6

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3znen S. KBanToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTunyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypes!

®du3nka — Hayka O IPUPOJIE.
SABnenus npupoasl. dusndeckue 1
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC, 1
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

duznyeckre BETUIUHBI B UX
U3MepeHne

Ypok-uccnenosanue "M3mepenue
TEMIIEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTInKa
TeMmeparypbl"”

Kaxk ¢usuka u gpyrue ecTeCTBEHHbBIE
HAayKH U3Y4aroT IPUPOY.

. bubnmnoreka [JOK
EcTecTBeHHOHAYYHBII METOT 1

https://m.edsoo.ru/ff09f72a

no3Hanus. Onucanue GuU3NYECKux
SIBJICHUH C IIOMOLIBIO MOJENIEH

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD TOJIETA MapHKa,
MYIIEHHOTO TOPU30HTAIIBHO, TEM
OoJpIIIe, YeM OoJIbIle BBICOTA ITycKa"
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Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa LHOK
a IHHE TUCKD p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHUE 4acTHIl BEIIECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HaAOJIIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperaTtHble COCTOSIHHSI BEIIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EeHHOCTH arperaTHbIX COCTOSTHUI
BOJbI
MexaHndeckoe IBIKEHHE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
JBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EAUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuet myTH 1 BpeMeHU IBUKCHUA bubmnorexa [IOK
yr p ! https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aK0H HHEPIINH.
15 B3aPII)MOIleﬁCTBHe TeJ‘IpKaK IpUYHHA bubmnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIDKECHUS TEIT
16 IInotHoCTH BemiecTBa. PacueT Macchl u bu6mmorexa [IOK
o0BeMa Tesa I10 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
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IJIOTHOCTHU TBEPAOTO TEIIA»

Pemrenue 3agad mo teme "IOTHOCTE

bu6mmoreka [IOK

18
BemecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepuCTUKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCUMOCTH PACTSDKCHUS
(nedopmanuu) Ipy>XKUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SBnenne Tarorenus. Cumia TSKECTH
CBs13b MEX]ly CHIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa HOK
' ' https://m.edsoo.ru/ff0a1778
3amad o teme "Cuia Tsokectu"
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexka [JOK
dusnyecKre XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 nu .
3MepeHne . Jlnamomerp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 B .H
eC e HIEBECOMOTTR https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBJICHHBIX
26 10 OJHOM nﬂﬂi’;ﬁ ’ bubmorexa HOK
AR TP ' https://m.edsoo.ru/ff0ala70
PaBHOpeiicTBYIOIIAs CHIT
97 Pemrenue 3agad mo reMe
"PaBHOelicTBYIOIIAs CHIT"
TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
28
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «M3yueHue bubnmoreka [JOK
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3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAOIINXCS
MMOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCHCTBYIOIIEN CUJIIbI
Pemenune 3ama4d no temam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunby, «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHI»

KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"paduyeckoe n300pakeHUE CUI»,
«Cuib»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JIaBIIEHUS Ta3a oT 00béEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIlepaTypbl
Ilepenaya naBieHusT TBEPALIMUA
35 TeJ'IpaMI/I, KHAJIKOCTSIMH 1 EaSaMI/I. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «JlaBienve B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH [lackamsi» https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst cocyabl bu6mmoreka [IOK
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https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK

9 r i
3 FAPABIHHICCIdIH Hpece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
AKHUJKOCTHBIN Hacoc
Atmocdepa 3emmu. [Tpuyannb
CYILIECTBOBAHUS BO3 HOM 000JI0YKH
41 B}eﬁnn 3aBI/ICI/IMOCTf>I}:’II“IMOC(1)C HOTO bubmmorexa LOK
' p https://m.edsoo.ru/ff0a2b5a
JIABJICHUS OT BBICOTHI HAJl yPOBHEM
Mops
bu6mmoreka [IOK
42 Bec posnyxa. Atmocgeproe nasiere https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEpHOTO AaBJICHUS. bubnuorexa [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BLICOTIE)HI; OBHEM bubmmorexa [TOK
A abls https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3aga4d mo reme "
ATtmoctepHoe naBieHue"
€MCTBUE KUJKOCTH U Ta3a Ha
47 for CHHOGJIB HHX TEJIO bubmmorexa [JOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabota «Onpenenexnue
48 BLITaJ};)KHBI:IO epl‘/'I CHJTBI efll)cga en bubmorexa HOK
B s yrom https://m.edsoo.ru/ff0a33fc
Ha TeJlo, MOTPYKEHHOE B HKHUIAKOCTbH)»
49 Jlaboparopnas paboTa mo Teme bubnmoreka [JOK
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«HccnenoBanue 3aBUCUMOCTH Beca
Tesa B BOJIE OT 00bEMa MOTPYyKEHHOM
B KHUJKOCTb YacCTH TEJa»

https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KoHcTpynpoBaHue apeomerpa win
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHOCTH"

52

Pemenne 3anau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBiIeHHE TBEPABIX TEN, JKUIKOCTEN
U Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTponbHas padota no teme
«/laBneHue TBEpAbIX TEN, )KUIAKOCTEH
u ra3zoB»/Bcepoccuiickas
MpoBepoyHas paboTa mpu MPOBEICHUN
C UCIIOJIb30BAaHUEM KOMITbIOTEpA

54

Mexanuueckas padota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

56

MornocTs. EquHUIBI MOIITHOCTH

VYpoxk-uccienopanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM Mpu
MOIBEME IO JIeCTHHUIE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

57

[Ipoctele MexaHu3MBI. Phryar.
PaBHOBecue cui Ha peiuare

58

Prruaru B TexHuke, OBITY U IPUPO/IE.

0.5

bubmuoreka [JOK
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Jlaboparopnas pabota

«HCCJ’IGILOB&HI/IC YCJIOBI/Iﬁ paBHOBECUA

pblyara»

https://m.edsoo.ru/ff0a478e

59

60

61

Pemmenue 3a1a4 o temMe «Y CJI0BUS
paBHOBCCI/ISI pblqara»

Koaddurnment nosnesnoro necTpust
MexaHu3ma. JlaboparopHas pabora
«M3mepenue KIIJI HaknoHHON
TIOCKOCTH

Pemenue 3agau mo teme "Pabora,
motHocTs, KITI"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexannyeckas SHEpIusl.
Kunernyeckas 1 noTeHIMalIbHas
JHEPIUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

64

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAIBHOE OIIPENIETICHHE
WU3MEHEHUs KUHETUYEeCKON U
MOTEHLIMAJIbHON SHEPTHH NTPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IIJIOCKOCTH "

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

KonrtponbHas pabora o Teme
«PaboTa 1 MOIITHOCTE.
Oueprus»/Beepoccuiickas

MpoBepoYHasi paboTa mpu MPOBEICHUN

Ha OyMa)KHOM HOCHUTEJIE

66

[IpomexxkyTouHasi arrecranus
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PesepBHelit ypok. Pabora ¢ TekcTamu

67 1o TeMe "JlaBlieHHe TBEPIBIX TEII 1 Eubmorexa ITOK
B | PA ’ https://m.edsoo.ru/ff0a4ffe

KHUJIKOCTEH U ra30B
PesepBHelit ypok. Pabora ¢ Tekctamu

68 o Teme "Pabora. MOmHOCTb. 1
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I 68 3 12

[NPOTPAMME
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8 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEPAOro, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
4 YKUJKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIIIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KHHETUYECKON TEOPUH
bu6nmoreka [JOK
5 Kpucrannaeckue u amopgHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHnue U CxKaTUE 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIEpaTypbl CO
8 CKOPOCTBIO TEIMJIOBOTO JIBHXKEHHS 1
YaCTHUIL
9 Buyrpennss sueprusi. CriocoObl 1 bubnnorexka [JOK
U3MECHEHUS BHYTPEHHEW dDHEpruu https://m.edsoo.ru/ff0a5c60
10 Bunbr Terionepenaun 1 bu6mmoreka [IOK
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Ypoxk-koudepenuus "[Ipakruueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEILIECTB U MAaTEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonuuecTBo TemnoTel. Y nenpHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHEe TEIJIOBOTrO OanaHca. bubnnoreka [JOK
TemrooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccrnenoanue

14 SBIICHUS TEINIOOOMEHA MPU bubnnoreka [JOK
CMEIIIMBAHUM XOJOAHOM U ropsiueit https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacuer konuuecTBa TEIUIOTHI,

15 HEOOXOIUMOTO JIJIsl HATPEBAHUS TeNa U
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUU

16 JlaGopaTtopHast pabora "Onpeznenenue bubnuotexa [JOK
yEIbHON TEIJIOEMKOCTH BeniecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBA. Y IeJbHas TEMI0Ta bubnmnoreka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpACBaHHE

18 KPUCTAJUIMYECKUX Tell. Y IeNbHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABIICHUS

19 JlabopaTtopHnas pabora "Onpenenenue bubnuorexa [JOK
yAeJIbHON TEIJIOTHI TUIaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHIEHCALIUS. bubmuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenpHas Teriora bubmuoreka [JOK
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napooOpa3oBaHUs U KOHJICHCALIUH.
3aBHCUMOCTh TEMIIEPATyPhI KATICHHSI
OT aTMOC(EPHOTO JTABICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue

OTHOCHUTEJIbHOM BIAXKHOCTU BO3ayXxa"

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

23

24

Pemenue 3amgau Ha OIIPCACIICHUC
BJIAJKHOCTH BO3aYyXa

[TpuHIMIIBI paOOTHI TEIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHUs

25

KII/I TermoBoro asurarens. TennoBbie

JBUTATENH U 3alUTa OKPYKAIOIIeH
cpenbl

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

26

27

28

29

3aKOH COXpaHEHMsI U MTPEBPALLCHHS
SHCPTHU B TCIJIOBBIX ITPOLECCax

[ToaroroBka Kk KOHTPOJIBHOU paboTe
o TeMe ""TennoBbie SIBICHUS.
M3menenue arperaTHbIX COCTOSTHHUI
BeriecTna"”

KonTpomnpHas pabota mo Teme
"TerutoBble siBiIeHMA. M3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"
Onektpuzanus ten. [IBa pona
AIEKTPUUECKUX 3apSI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccnenopanue "IneKkTpusanus
TeJl UHAYKIUEH U MPU
CONPUKOCHOBEHUH"
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B3anmonencTere 3apsyKeHHBIX TElL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
32 Hanpsi>keHHOCTB 2JIEKTPUYECKOTO bubnuoreka [IOK
nosist. [IpuHDun cynepno3suuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHUX TOJEN
Hocwurenu snekTpudeckux 3apsaoB.
33 OnemenTapHbii 3apsia. CTpoeHne
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXpaHEHUs DJIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha npUMEHEHUE bubnuorexa [JOK
CBOMCTB AJIEKTPUUECKUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKHI TOK, YCIOBHS €T0
36 cymiectBoBaHus. VIcTOUHUKH bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JlecTBHS 2IEKTPUUECKOT0 TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
Vpok-uccnenosanue "Jleiicteue
38 AEKTPUUECKOTO TTOJIST Ha IPOBOTHUKH 1
Y TUATIEKTPUKH"
39 DNEKTPUUYECKHI TOK B METaJLIax, bubnmnoreka [JOK
JKHMIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas ernb U €€ COCTaBHbBIS
qacTu
Cwuita Toka. JlabopatopHas pabora
bubmuorexa [JOK
41 "U3mepeHue u peryaupoBaHUE CHITBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6
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DNEKTPUUECKOE HAMPSKEHUE.
BoasT™metp. JITabopaTopras pabota

bubmuoreka [JOK

42 "N3Mepenue u peryjaupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpsxeHus"

43 CormnpoTHuBieHUE TPOBOTHUKA. bubnmoreka [JOK
VY 1esbHOE COMPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh

44 ANEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JUIMHBI, IIOMAIN https://m.edsoo.ru/ff0aa738
MONIEPEUHOT0 CEYCHUs U MaTepuana"
3aBUCHUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 115 ydyacTka bubmorexa [IOK

https://m.edsoo.ru/ff0aad4a

enu
JlaboparopHnas pabota "Hccrnenoanue
3aBUCHUMOCTH CHIIbI TOKa, HIYILIETO

46 Yyepe3 pe3ucTop, oT COHpOTI/I}B]EleHI/I}I 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0aa04e

pe3ucTOpa M HaIPsHKEHUS Ha
pesucrope"

47 [TocnenoBarenbHOE U MapaieIbHOS
COEIMHEHUS IPOBOJTHUKOB
JlabopaTtopnas padora "IIpoBepka

48 IIpaBUJIa CIIOKEHUS HAIIPSOHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEIOBATEIIbHOM COEIUHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlabopaTtopnas padora "IIpoBepka

49 IIpaBUJjIa I CUJIbI TOKA MTPU 1 bubnnorexka [JOK

napajuieIbHOM COETMHEHUU
pe3ucTopos"

https://m.edsoo.ru/ff0aadle
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Pemenue 3agau Ha npuMeHEHUE

bubmuorexa [JOK

50 3axoHa OMa U1 pa3IndHoro
U P https://m.edsoo.ru/ff0aaf8a
COCTMHEHMS TIPOBOTHUKOB
51 PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTtopHas padora "Ompeneieaue
52 a60TpLI u II:/IOI_I_[I?OCTI/I aneKTquCCKoro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUUYECKHE IICTTH ¥ IIOTPEOUTEIIN
53 SIIEKTPUUECKON DHEPTUU B OBIT bubmmorexa [TOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanne
[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "DIEeKTPUUECKHE 3apsIIbl.
54 3apsKeHHbIE TCJI'I)a U UX ’ bubmorexa HOK
P N . https://m.edsoo.ru/ff0abd2c
B3auMoercTBus. [TocTOsHHBIH
3JIEKTPUYECKUM TOK"
KonTposnbHas padbota no teme
"DnexTpuueckue 3apsabl.
3apsKeHHBIE Tella U UX
. . bubnuoteka [JOK
55 B3anMoAercTBUA. I10CTOSTHHBII
. . https://m.edsoo.ru/ff0abea8
anekTpudeckuit Tok'"/Beepoccuiickas
IpOBepOYHas paboTa PH MPOBEICHUN
C WCIIOJIH30BaHUEM KOMITHIOTEpA
56 ITocTossHHBIE MATHUTHIL, HX
B3aMMOJICHCTBHE
57 VYpok-uccnenoBanue "M3yuenne bubnmuorexa [JOK
IIOJIEH IOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarunutHoe nosie. MaruutHoe mnose bubnmoreka [JOK
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3eMIId U €ro 3HaUeHuE IS JKU3HA Ha
3emiie

https://m.edsoo.ru/ff0acOba

59

60

61

62

63

64

OmneiT OpcTena. MaruuTtHoe nose
JIEKTPUYECKOr0 ToKka MaruutHoe
110JIE€ KaTyIIKHU C TOKOM

[IprMeHeHue JIeKTPOMAarHUTOB B
texHuke. Jlaboparopnas padora
"N3ydyeHue NeicTBUSL MAarHUTHOTO
TIOJIsI HA IPOBOJHMK C TOKOM"

DNeKTPOABUraTeNlb MOCTOSIHHOTO TOKA.
Hcnonp3oBaHuE 31EKTPO/IBUTATETICH B
TEXHUUYECKHUX YCTPOHCTBAX U Ha
Tpancnopre. Jlabopatopnas pabora
"KoHcTpynpoBaHue 1 U3y4eHue
paboTHI JIEKTPOABUTATENS "

Omneiter @apanes. 3akoH
3JIEKTPOMarHUTHOM MHyKIUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb
MOJTYYCHUS SJICKTPUICCKOW YHEPTHH.
DJIEKTPOCTAHIIMK Ha BO30OOHOBJIIEMBIX
HNCTOYHHKAX SHEPIruu

[ToaroroBka Kk KOHTPOJIKHOU paboTe
10 TeMe "DJIEeKTPUIECKHE U
MarHuTHbIE IBJIeHUS"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

65

KonTponbhas pabota no teme
"DNeKTpUYECKUEe U MArHUTHBIE
seneHus"/Beepoccuiickas

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14
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poBepoYHas paboTa pH MPOBEICHUN
Ha OyMa)KHOM HOCHUTENe

PesepBHeIil ypok. Pabora ¢ TekcTamu

bu6mmoreka [IOK

06 1o teMe "TeroBble siBIeHUS" L https://m.edsoo.ru/ff0acc5e
PesepBHbIii ypok. PaboTa ¢ TekcTamu

67 o Teme "IlocTosTHHBIHI 1 bubmorexa LHOK

. https://m.edsoo.ru/ffOacdc6

3JIEKTPUUYECKUNA TOK

68 PesepBHslit ypok. Pabora ¢ Tekctamu 1
1o TeMe "MarHutHsie siBJIeHUS "

BIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I10 68 5 145

[NPOTPAMME
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9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue II/I[:;:CHHS[ :)l;l:)l;l;?:;fenbﬂue
padoThI padoThI pecypeni

1 MexaHnuecKoe JBIKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Omnpeznenenue

7 YCKOPEHUS Teja Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6nuorexa [IOK

okpyxHocTH. [lepron u yactora

https://m.edsoo.ru/ff0ael76
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oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka E;I[iHE;T:;(;?rOu/I:f 0aeca2
16 Pemenue 3amau mo reme «Cuia
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpeiis https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
KO3 PHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3amay mo reme "3aKOHEBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
22 Cwuia TSOKECTH U 3aKOH BCEMHUPHOTO bubmmorexa [JOK

https://m.edsoo.ru/ff0af044
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TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
naJicHus

VYpoxk-konpepenuus "JIBrxeHue e

23 BOKPYT T'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agad mo treme "Cuia

24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmuorexa LIOK
E—— https://m.edsoo.ru/ff0af5f8

o5 [TepBas kocMuYeCKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHe MaTepHaIbHOW TOYKH.
AOCONIOTHO TBEPOE TEIIO.

26 PaBHOBecue TBEpIOTO TENA C EH6J_IHOTeKa LOK
S — https://m.edsoo.ru/ffOafe36
MowmenT cuibl. LienTp Tsokectu
PaBHOBeCHE MaTepHaIbHONW TOYKH.
AOGCOIIIOTHO TBEPIOE TETIO.

27 PaBHOBecue TBEpIOTO TENA C©
3aKpEIIEHHOW OChIO BpalllCHHUS.
MowmeHT cuinbl. LienTp TsokecTu

28 Pemenne 3agau mo treme "MoMeHT but6mmorexa [IOK
cunbl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMme "MexaHN4eCcKOe IBUKEHIE. bubmorexa [JOK
Baaumoneiicraie Tex" https://m.edsoo.ru/ff0b0408
KonTponbHas pabota mo Teme

30 "MexaHU4YeCKOe TBUKECHHE. 1 bubmmorexa LIOK

Bs3aumogeiictBue Ten"

https://m.edsoo.ru/ffOb06ec
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Nmnynec Tena. Umnynse cuiibl. 3aKoH

31 COXpaHEHHUs UMITyJIbca. YTIPYroe u bubmorexa [JOK
_ https://m.edsoo.ru/ffOb07fa
HEYIPYyroe B3auMOJICHCTBUE
Pemenue 3agad mo reme "3akoH bubmuorexa [JOK
32
COXpPaHEHHUs uMIysbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnuoreka [{OK
34 Mexanunyeckas paboTa U MOIITHOCTD https://m.edsoo.ru/ffob0ag4
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIbI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
pPaBHOMEPHOM JIBHKEHHUH TeJa 1Mo
TOPU30HTAILHOM MOBEPXHOCTH
37 CBs13b DHEPTUH U PaOOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubnmnorexa [JOK
KMHETUYECKOU DHEPIUHU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUS SHEPTUU B
MEXaHHUKE
40 JlabopaTtopHas pabota «3ydueHue bubnmnoreka [JOK
3aKOHA COXPAHEHUS YHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUKEHHE U €TO bubnunorexa LIOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Breinyxxaennsie koebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTHuecKuil ¥ Mpy>KHHHBINA
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MasATHHUKH

44

45

VYpoxk-uccienoBanue «3aBUCUMOCTb
neproja KoJeOaHuii OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

[IpeBparienue sHepruu npu
MEXaHUYECKUX KOJICOaHUSIX

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOb197a

46

Jlaboparopuas pabota «OnpeneneHue
YaCTOTHI U TIEPHO/Ia KoJeOaHn i
PY)KUHHOTO MasTHHUKA»

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

47

Jlaboparopuas pabora «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHnui
rpy3a, NOABEUIEHHOTO K HUTH, OT
MacChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexauunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IpogosibHbIE
MOTIEPEYHBIE BOJTHBI

Ypok-koHpepenmus "MexaHnyeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuieckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb21fe

51

VYpok-uccnenosanue "HabmoneHune
3aBHUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca
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[ToaroroBka K KOHTPOJIBHOU paboTE MO

bubnunoreka LIOK

54 TeMe "3aKOHBI COXPAHCHHS.
P . https://m.eds00.ru/ff0b25f0
Mexannueckue KoneGaHus 1 BOJTHBI
KonrponsHas pabora no reme
95 "3akoHbl coxpaHeHus. Mexanndeckue 1
KoJieOaHHS U BOJHBI"
DNEeKTPOMarHuTHOE IOJIe. bubnnorexa [JOK
56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypoxk-koupepennus "Llkana
AJIEKTPOMArHUTHBIX BOJIH. bubnmoreka [JOK
58
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "M3yuenue
P . 7 bubnuoreka [{OK
59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YacTOTHI U JJTUHBI SJIEKTPOMArHUTHOM
BOJTHBI
DNeKTpOMarHuTHas MPUPOJIa CBETA.
61 Cko OF():TL cBeTa BOHII;)O]IS)BIC CBOMCTBa Bubmmorexa [IOK
P ' https://m.eds00.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acIpoCTpaHEHHUE CBeTa. 3aTMEHUS Bubmmorexa [IOK
pactpoctp ’ https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
bu6nunorexa LIOK
63 Pemenue 3amay Ha npuMeHeHNE

3aKOHa OTpa’KCHUA CBECTA

https://m.edsoo.ru/ffOb38c4
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[Ipenominenue cBera. 3aKkoH

bubnunoreka LIOK

o4 MIPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 I/ICHOJIBE}OBZII{I;IG HOJIHOI?O BHYTPEHHETO bubmmorexa LJOK
https://m.edsoo.ru/ff0b3c5c
OTPaKCHUS B ONTHYECKUX CBETOBOIAX
JlaGopaTopHas pabora "VccienoBanue
66 3aBHCHMOCTH YIJia IPeJIOMIICHUS
CBETOBOTO JIy4a OT yIJia aJIeHus Ha
rpanuue "Bo3ayx-crexsno""
Ypok-koupepenuus "Mcnoap3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
bubnuorexa [IOK
68 JInn3el. OnTryeckas cuiia JMH3bI https://m.edsoo.ru/fOb32c
N bubnuoreka [{OK
69 [Toctpoenue n300paxeHuit B TMH3aX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota "Onpenenenue
70 (I)OI(yEHOFg paCCpTO}IHI/I}I " OII)ITquCKOﬁ bubmmorexa LIOK
N https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpAroIIe JTNH3HI"
7 Ypok-koHpepenus "OnTudeckue bubmuoreka [IOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontudeckas cucreMa. 3peHue bubnmorera LHOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepennus "JledexTs
3penus. Kak coxpanurts 3penue"
Paznoxenne 6em0ro cBeTa B CIIEKTP.
74 OmnsiTel HetoToHa. Croxenue bubmmorexa LIOK

CHEeKTpaJibHBIX 1[BeTOB. [lucnepcus

https://m.edsoo.ru/ffOc0f4c
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CBCTa

JlaGopaTopHas padota "OTBITHI 11O
Pas3oKeHuIo OeJI0ro CBeTa B CIIEKTP U

bu6nmoreka [IOK

7 1
> BOCTPHATIIO HBETA [IPSAMETOR HpH Hx https://m.edsoo.ru/ffOcOe2a
HaOJII0OACHNH Yepe3 BETOBbIC
¢bubTpor"
Ypok-npaktukyM "BosnHOBbIE
76 CBOWCTBA CBETA: AUCIICPCHS, 1
uHTephepeHys u audpaxus”
77 Omnsitel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJEIL aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanue 1 morjouieHue cBera
79 aromoM. KBaHTbl. JIuHeiuateie bubmmorexa [TOK
] ’ https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 Ypoxk-mipaktukym "Habmtonenue 1 bubmuoreka [IOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIbI brbmmorexa LTOK
A a https://m.edsoo.ru/ff0c1672
CrpoeHune aToMHOTrO0 siipa. HyknonHas bu6muoreka [JOK
82
MOJeIIb https://m.edsoo.ru/ff0c18ac
83 PanuoakTrBHBIE IPEBpAIICHHUS. bubmuorexa [JOK
N3otomsl https://m.edsoo.ru/ffOclal4
84 Pemenwne 3agau mo teme: bubnunorexa LIOK
"PanuoakTuBHBIE NpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepwon monypacmaga
86 Ypok-koudepennus "PagnoakTuBHbIC 1 bubnmoreka [JOK

M3JIYYCHHS B IPUPOJIE, METUIIHHE,

https://m.edsoo.ru/ff0c2126
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TexHuke"

87

88

S nepHble peakuru. 3aKOHbI
COXpaHEHHUS 3apsiIOBOTO U MacCOBOTO
yHCel

DHeprus CB3U aTOMHBIX sijiep. CBs3b
MAacChl U YJHEPTUH

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amau o reme "Snepueie
peakuu"

90

91

92

93

Peakuuu cunTe3a U 1eneHus siep.
Ncrounuku sHeprun ConHua u 3837
Ypok-koudepenuus "Anepuas
sHepreTHka. JleicTBus
PaZOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[TonroToBka K KOHTPOJBHOU paboTe MO
TeMe "DJIEKTPOMAarHUTHOE TIOJIE.
ONEKTPOMarHuTHHIE BOJHBI.
KBanToBbI€ siBeHNA"

KonTponbHas padota no teme
"DeKTpOMarHUTHOE TOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanTtoBbI€e siBneHuA"

bubmuoreka [{OK
https://m.edsoo.ru/ff0c1e88

bubmmoteka IIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, 0600IIEHNE.
JlaGopaTopHble paboThI 110 Kypcy
"B3aumoneiicteue ten"

but6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o600menue. Pemenue
pacyeTHBIX M KaUYE€CTBEHHBIX 3aa4 110
teme "TemnoBsie nmpouecch”

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2572
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[ToBTrOopenue, o6o0menue. Pemenue

bubnunoreka LIOK
96 pacyeTHBIX M Ka4E€CTBEHHBIX 3324 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX apurareinci”
[ToBTropenue, o6o0menue. Penenue
bubnunoreka LIOK
97 pacUYETHBIX U KaUECTBEHHBIX 3a/1a4 10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekrpoycTtaHOBOK"
[ToBTOpEeHME, 0600IIECHHE.
98 JlaGopatopHble pabOTHI 110 KypC 1 1 bubnnorexa [JOK
" PATOPHbIC P | pey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMH 110 TeMe "3aKOHBI 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubnmorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 06o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0606menue. Padora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
sanepHast gpusuka"
BIIIEE KOJIMYECTBO YHACOB I1
OBbII] O CTBO CO O 102 3 97

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®duzuka: Yued. mist 7 k1. obmeoOpaszopat. yupexaeHuit / A.B.Ileppimkuna
— M.: dpoda, 2016
Oduznka: Yued. misa 8 k1. obmeodpaszopar. yupexaeauii / A.B.IleppimkuHa
— M.: Jlpoda, 2016
Oduznka: Yued. misg 9 k. obmeodpazosar. yupexacHuii / A.B.Ileprpikuna
— M.: dpoda, 2016

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

®denepanbHbIl TOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT OCHOBHOT'O
o01miero oOpazoBaHUs

Paboune nporpammel o yueonukam A. B. Ileppimikuna, E. M. I'ytHuk I'. T'.
TemtokoBa Pusuka. 7-9 Knacchl.

TexHonoruyeckas KapTa, CIEHApUH YPOKOB pPAa3BUBAIOIIETO OO0y4YeHUS,
unTerpupoBanusie ypoku T. U. [Jonras, B. A. ITonosa, B. H. Cadponos, 3.
B. XavarpsH

[léppimkun A.B. CoopHuk 3agauy no ¢usuke mia 7 —9 kimaccoB // M.:
Ok3amen, 2009

Kynepureitn }0.C. ®usuka onopHble KOHCIIEKTH U udpepeHInpoBaHHbIC
3amauu. 7,8 knaccel // C.I16.: BXB-IletepOypr, 2012

Kynepmreitn }0.C. ®usuka onopHble KOHCHEKTHI U TudPepeHInpoBaHHbIC
3amaun. 9 knaccel // C.I16.: BXB-IletepOypr, 2013

H.A.Ponuna, E.M.I'yrauk. CamocTosiTenbHas paboTa ydamuxcs 1no pus3nke
7 — 8 xnaccax cpeaneit mkossl. — M.IIpocsemenue 1994

A.E. Mapon ®usuka 7: yueOHO-MeToIuYecKkoe nocooue/ 6 — e uza. — M.:
Hpoda, 2008

A.E. Mapon ®wusuka 8: ydeOHO-MeTOoIU4YecKoe mocooue/ 6 — e u3a. — M.:
Hpoda, 2008

A.E. Mapon ®usuka 9: yueOHO-MeToiuueckoe nocooue/ 6 — e uza. — M.:
Hpoda, 2008r JL.M. Momnacteipckuii, A.C. boratnn. ®@u3uka.9xkiacc.
[TogroroBka k wutoroBoi arrectanuu. 2009: ydeOHO-MeTOAMYECKOE
rmocobue.- Poctos u//1: nermon, 2008r.

DJIeKTPOHHBbIE MOco0us no Gusuke

OtkpeiTas ¢usuka. Yacts 1. Mexanuka. Tepmonunamuka. Mexanudeckue
Kosie0aHus ¥ BoJHbL. - Jlonronpyausiii: OO0 «Puzukony», 1997 r.
OtkpeiTas ¢uszuka. Yacte II. DnexrpudectBo m marnetusm. OnTuka.
KBanroBas ¢uzuka. JJoaronpyanasiii: OO0 «®uszukony», 1997 r.
DOneKTpOHHBIN 3aauHuK o ¢usuke. - M.: Menua [Tabnummuar, 1997 r.
Bonwmas samnuknonenus Kupwmina u Medonus. - M.: Kupun u Medoawuii,
Ot mnyra go nazepa 2.0. MUutepakTtuBHas sHuukionenus. - M.: Komnanus
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«Hosblit Jluck», 1998 r.
e Kypc ¢duszuku XXI Beka. JI.S.bopesckuii -M: MenuaXay3s, 2002 r.

PexomMeHnnyeMbie CalThI

http://www.openclass.ru ¢ http://festival.1september.ru
http://www.zavuch.info

http://www.moi-amour.ru

[IpezenTanuu, co3ganueie B mporpamMmme PowerPoint, Ha paznmuuHbie TeMbl Ha
caiite «CeTb TBOPUECKUX YUUTEIICID)
http://www.it-n.ru/communities.aspx?cat no=14410&tmpl=com
eArHAs KOJUTSKIHS MG POBBIX 00pa30BaTEIHHBIX PECYPCOB
http://school-collection.edu.ru/

http://ege.edu.ru/

http://gia.edu.ru/

http://fipi.edu.ru/

http://4ege.edu.ru/

http://www.uchportal.ru/

http://videouroki.net,

http://etrusk.livejournal.com/

WurepaxtusHble ypoku http://fiz9inta.webnode.ru/

denepanbHbIi LIEHTP MH)OPMAITMOHHO-00pa30BaTEIbHBIX pecypcoB
http://fcior.edu.ru/
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