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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHWUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYAarOUIMXCSI M OPTraHU3ALMI0 H3YYCHHS
Gbu3MKKM Ha NESITeNIbHOCTHON OCHOBe. B mporpamMme mo (u3MKe yYHUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOy4EHHs], a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO IOCIEA0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOIO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yYaromuXCs.

[TporpamMmma mo ¢u3uke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MIPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SBJICHU,
M3y4yaeMbIX XUMHEHN, OUoIoTuen, actpoHoMuel U puznueckoit reorpadueit, BHOCUT
BKJIaJ| B €CTECTBEHHOHAayUYHYI0 KapTUHY MHpa, IPEIOCTaBIsieT Haubosee sICHbIe
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOJa MO3HAHUS, TO €CTh CIoco0a MOTyYeHHUS
JIOCTOBEPHBIX 3HAHUN O MHUpE.

Opnna U3 riaBHBIX 337a4 (PU3MUecKOro oO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arounxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIMIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O MCCIIEIOBAHMUS;

e HHTEPIPETUPOBATH JAHHBIC M UCIOJIb30BaTh HAYUYHBIEC JOKA3aTEIbCTBA JJIS
MOJIyYE€HUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HaA YpPOBHE OCHOBHOro o0I1Iero oOpa3oBaHUs
ompenenensl B Konuenmuum npenogaBanust yueOHoro mnpeamera «®Dusuka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit denepauuu, peanu3yromux
OCHOBHBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (poToKos oT 3
nexadps 2019 r. Ne [1K4BH).
Henu uzyvyenus puznku:

e MpuoOpeTEeHNE UHTEPECa U CTPEMIICHUS O0YYAIOIINXCS K HAYYHOMY U3YUYEHUIO
IPUPOBI, PA3BUTUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI O HAyYHOM METOJE MO3HAHUA U (POpMHpOBaHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHMsSI KaK pe3yJibTaTa U3Y4EHHUSI OCHOB
CTPOEHUS MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e (opmupoBaHue npenCTaBICHUNW O POIM (U3MKUA 1T PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

e pa3BuUTHE MIPEICTaBICHUM 0 BO3MOYHBIX cepax Oynyuen
npo(hecCHOHATIBHON JIEITEIbHOCTH, CBSI3aHHOW C (DUM3MKOW, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIIPABJICHUU.

JlocTrxeHne 3THX 1Lele mporpaMMBbl 1o (GU3HMKEe HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e TpHOOpETEHUE 3HAHUN O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAaHUYECKUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e TMpuOOpEeTEeHWE YMEHHH ONMHUCHIBATH M OOBACHATH (DU3UYECKUE SIBICHUS C
UCTIOJIb30BaHUEM TIOJTYUYCHHBIX 3HAHMIA

e OCBOCHHE METOJOB pEIICHUS TNPOCTEHIINX  pacuéTHBIX 3adad C
UCIIOJIb30BaHUEM buznueckux Mojenei, TBOPUYECKUX U
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUN HAONIOAATh MPUPOJIHBIC SIBJICHUS W BBINOIHITH OIBITHI,
nabopatopHble  pabOTBl U DKCIEPUMEHTAJIbHBIE  HCCIEIOBAHUS  C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PUOOPOB;

e ocBoeHHE MpuEMOB paboThl ¢ uH(OpMaIuen (GU3NIECKOTO CcoAepKaHus,
BKIJIIOYasi WH(GOPMAIMIO O COBPEMEHHBIX JOCTIKEHUAX (DM3UKU, aHAIN3 U
KPUTHYECKOE OlIeHWBaHWE NH(POPMAITUH,

e 3HAKOMCTBO cO c(epamu npodeccuoHaNbHON NEeITeIHLHOCTH, CBI3aHHBIMU C
(GU3UKON, M COBPEMEHHBIMHU TEXHOJIOTUSIMU, OCHOBAHHBIMU HA JOCTHKCHHIX
(bU3MYEeCKON HAYKH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 4aca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeJeo).

[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS
7a00paTOpHBIX pPabOT U OMBITOB € YYETOM WHAMBHUIYAIbHBIX OCOOEHHOCTEMH
oOyJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHui, MpeajaraéMbiX B pamMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 10 (PU3HUKE.
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COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka o mnpupone. fABieHus npupoabl. PUHNYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyecKue
npuoopsl. [lorpentHocts n3mepeHnii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTecTBeHHOHAyUHBIN METOJI TO3HAaHUA: HAOIOJEHHE, TOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUS.

2. Dusuyeckue MpuOOPHI U MPOLEeypa MPAMBIX U3MEPEHUN aHAJTIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopusie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEIIECTBA: ITPUTSLKEHNUE U OTTATIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(kpucTammyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABMKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue  siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMerpa aromMa METOAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.

3. OnpITbI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

Pa3nea 3. /IBukeHne U B3aUMOAEMCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacu€r mytu u
BPEMEHU JBUKECHHUS.

SlBnenne unHepuMM. 3aKOH HMHEPUUM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b MJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0BbEMa BelleCTBa.

Cuiia Kak XapakTepucTUKa B3auMozeicTBus Tenl. Cuina ynpyrocTd M 3aKoH
['yka. 3mepeHne cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHHUS U CHJIa
TskecTd. CHila TSDKECTH Ha Apyrux anerax. Bec tena. Hesecomocts. Crioxenune
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHnuecKoro IBUKEHUS TeNa.
N3mepenre cKopoCTH NPSIMOJTUHEHHOTO ABUKEHHUS.
Habmroienue siBleHus HHEPLUH.

CpaBHeHHE Macc M0 B3aUMOJICHCTBHIO TEll.
CnoxeHue CHJl, HaIPaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopusie pabomel u onvimel.

1. OmpezneneHne CKOPOCTH PaBHOMEPHOI'O JIBHXKEHHMS (IIApHKa B KUIKOCTH,
MOJIEJIH JIEKTPUYECKOTO aBTOMOOUIISL U TaK Jiajee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.

1
2
3
4. HabmroneHue n3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.
5
6

Onpenenenue IIOTHOCTH TBEPIOTO TeNa.
4. OmbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.



5. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa Teja U XapaKTepa COIPUKACAIOIINXCS IIOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

Hasnenue. CriocoObl YMEHBIIEHHS U YBEIMUEHUs AaBiieHus. [laBieHue rasa.

3aBUCUMOCTh JIaBJICHHSI raza OT 00bEma, TemmepaTypbl. [lepemaua naBieHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMaTtuueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TayOuHBI. [mapocraTudeckuit
napajgokc. Coolraromuecs: cocyibl. [ napaBindecKkie MeXaHU3MBbl.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS

BO3qymHOW o6osouku 3emiu. Onbit Toppuuermnu. M3mepenune arMmocgepHOro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

HCﬁCTBHG KHNIKOCTH M I'a3a Ha HOpr}i(éHHOG B HHUX TCJIO. BBITaJ'IKI/IBaIOHIaH

(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

I e
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Hemoncmpauuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.
[Iepenava naBIeHUs KUJIKOCTHIO U Ta30M.
CooOmaroiuecs CoCy/bl.
['mapaBauyueckuit mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYXKEHHON YacTH Tena U
TUIOTHOCTH JKUJKOCTH.
PaBeHCTBO BBITAJTKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.
YcnoBue IUIaBaHus TEJI: IJIABAHUE WM MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIICHUS TJIOTHOCTEH TeJa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanre 3aBUCMMOCTH Beca Tela B BOJIE OT 00BbEMa MOTpyKEHHOU B
JKHUIKOCTb YaCTH TeJa.
OrnpeneneHue BBITATKUBAIONIEN CUJIbI, ICMCTBYIOLIEH Ha TEJO, NOTPYKEHHOE B
JKUIKOCTb.
IIpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIIECH CHJIbI, IEMCTBYIOIIECH Ha TEJIO B
JKHUIKOCTH, OT MacCChl TENA.
OnbITel,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIONIEH  CHJIBI,
JNEeUCTBYIOIEH Ha TEIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOU B KUJKOCTh
YacTH TeJia U OT INIOTHOCTHU JKUJKOCTH.
KoHcTpynpoBanue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOAKH U ONPEACIIEHUE €€
rpy30I0ABEMHOCTHU.

Pa3nen 5. PaGora 1 MOIIHOCTH. JHeprus.

Mexanuueckast pabota. MOITHOCTS.



[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecus pbruara. [IppmeHenne npaBusia paBHOBeCHs pbldara K 0J10Ky. «30510TO€
npaBuio» Mexanuku. KITJ[ mpocTeix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprus. KuHernueckas M INOTCHIUAIbHAS JHEPIUS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHWUYECKOW HEPIHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpuMepsl IPOCTBIX MEXaHU3MOB.
Jlabopamopuwie pabomul u onvimul.
1. Omnpenenenne pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMXKEHHH TEJa I10

TOPU30HTAIBbHON NOBEPXHOCTH.

2. HccnenoBanue ycioBUM paBHOBECHS pblyara.

N3mepenne KII/] HaKIIOHHOM MJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKOM YHEPTUH.

8 KVIACC

Pa3znen 6. TenyioBble siBJIeHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHHS MOJIEKYJISIPHOKUHETUUECKON TEOPHH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmaurBaHU€ M KanWUISIpHBIE ABJICHUS. TenaoBoe pacliupeHue U cxaTue.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABHXKCHUS
gactull. BuyTtpeHHsisi sHeprusi. CrnocoObl U3MEHEHUsS BHYTPEHHEH SHEpPruu:
Teronepeaaya u CoBepiieHue padotsl. Bubl Terionepeaadn: TemIonpoBOHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonnuecTBo TeIIoTHI. YelIbHAs TEIMIOEMKOCTh BElIECTBA. 1eIIo00OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. IlmaBiernwe wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konHjaeHcainusa. Mcnapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOTO
JIaBJICHUS.

BnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temmoBoro asuraresns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.



3aKOH COXpaHEHUs U MPEBPAILLEHUS SHEPTHH B TEIUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5
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Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HabGmonenne nuddysun.

HabGnronenue siBjeHUi cMaunBaHUs U KallWJUISIPHBIX SIBJICHU.
HabnroneHue TemioBoro paciupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIQXKICHUU.

[TpaBuiia u3MepeHus TeMIepaTypsbl.

Bunae! Tenmonepenayn.

OxJta)kieHue Ipyu COBEPIIEHUH PabOTHI.

Harpeanue npu coBepuieHHH pabOThl BHEITHUMHU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSHKECHUS.
OnbITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

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

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTU JJIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habnronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B Ppe3yibTaTe
Terionepeaayr U paboThl BHEIITHUX CHUJI.

HccnenoBanue sBJEHUSI TEIUIOOOMEHA IMPU CMEIIUBAHWUU XOJIOTHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca UCIIapEHNs.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaeabHOW TEIUIOTHI TJIaBJIEHUS JIbJIA.

Pa3znen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.



Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiioB. B3aumonelicTBue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3aps/I0B U PACCTOSIHUS MEXY TEJIaMH).

Onekrpudeckoe noJie. Hanpsxk€HHOCTh 3iieKTpudeckoro mnoiist. IlpuHnmn
CYIIEPIIO3ULINU DIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOgHMKM W  AMAJIEKTPUKH. 3aKOH  COXpPAHEHUs
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
VICTOYHMKM ITOCTOSIHHOTO TOKa. JIeMCTBUS JJIEKTPUYECKOro TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U T'a3ax.

Onekrpudeckass umenb. Cuma  TOKa.  DJEKTPUYECKOE  HAIPSKECHHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
JU1s yyacTka nen. [locinenosarensHoe U apauiesibHOE COEUHEHNUE ITPOBOAHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre Lenu U MOTPEeOUTENH IEKTPUIECKO 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
noyie. MaruutHoe mosie 3eMJIM W €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MarouTHOE o€ ANEKTPUYECKOTO TOKA. [[puMeHenne sneKTpoOMarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
IIOCTOSTHHOTO  TOKa. Mcmosib30BaHME  DIIEKTPOJABUIATENIeM B  TEXHUYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIJIEKTPOreHEPaTOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DIeKTpu3anus Ted.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] UHAYKIHS.

3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[TpOoBOJHUKH W TUDJICKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHM TOK B JKUJIKOCTH.

11. ['a30BbIii pa3ps.

12. I3MepeHue cuiibl TOKa aMIEPMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepenne dIeKTpUYeCKOTrO HANPSKEHUS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

B3anmoencTBre MOCTOSHHBIX MarHUTOB.

MonenupoBaHue HEBO3MOXKXHOCTH pa3IeICHUs IIOJI0OCOB MarHNTA.
MonenupoBaHuE€ MarHUTHBIX I1OJIEM MOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleficTBrEe MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.
DJIEKTPOABUIATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HHYKLIHH.

OmnbrTer apanest.

3aBUCHUMOCTb HANPABJICHUS HWHAYKIHOHHOIO TOKAa OT YCIOBHM €ro
BO3HHKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomel u onvimol.

1.

o u kw

10.
11.

12.

13.
14.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JBJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUUECKON 1IETTH MOCTOSTHHOTO TOKaA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHune U peryJupoBaHUe HAIIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh AJIEKTPUUYECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisg CWIbl TOKa MPH MApaJJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
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15. 3yuenne MarHuTHOTO TOJIsl TOCTOSTHHBIX MAarHUTOB MPU UX 00bETMHEHUN
Y Pa3JICJICHNH.

16. MccrmenoBanue 1€MCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJECHCTBUS
KaTYIIKHU C TOKOM U MarHuTa OT CHJIbl TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 31E€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUrateibHOM yCTaHOBKH.

21. OnBITBI 1O UCCIEAOBAHUIO SBJIEHUS DIEKTPOMArHUTHON WHIYKIUU:
MCCIIEIOBAHUE H3MEHEHUM 3HAYEHWs W HaNPABJICHHUS WHIAYKIMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTE MEXAHMYECKOr0 JABWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHeEnHoe nBMkeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe TMpsiMONIMHEHOe nBrkeHue. (CBoOomHOe
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon um wactora oOpalleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTEIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpetnit 3akon HerotoHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus:: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
naneHusa. JBuwkenue miaaner Bokpyr Comuima. IlepBas xkocMmuyeckasi CKOPOCTb.
HesecoMocTs 1 nmeperpysku.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecHe
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTuBHOE JBUKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxxaTon npyxuHsl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

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

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHE TyT€ W TPACKTOPUI IBUKEHUS OJHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS ITPSIMOJIMHEWHOTO IBUYKEHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>KEHHS TeJla IO OKPY>KHOCTH.

HabmtoieHue MexaHn4ecKux sIBJICHU, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUN OTHOCUTEIBHO
KaOuHeTa (QU3UKU.

3aBHUCHUMOCTh YCKOPEHHS Te€Ja OT MAcChl Teja M JIEWCTBYIOIIEH HA HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysbca py B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabmtoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHne MEXaHUYECKON SHEPTrUu pH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOW JHEPTUH NIPU JIBU>KECHUU TEJIa MO AEHCTBUEM
IIPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OmnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
[IapUKa MO HaKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela NpPU PABHOYCKOPEHHOM JBHKEHHUU I10
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU IMPHU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka rumoTes3bl: €ciu MPH PaBHOYCKOPEHHOM JBMKEHHH Oe3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KaK PsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.
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9. OmpeneneHune padOTHI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBI)KEHUU TeJa T10
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenrie  pabOTHl CWIBl  YIOPYrOCTHM TIpU  MOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. MI3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexannuyeckue KoJ1e0aHMsI M BOJIHBIL.

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

3aryxatomue — koneOanus.  BwiHyxkaennole — kojebanus.  Pe3onanc.
Mexannueckne BoOJHBL. (CBOWCTBA MEXaHUYECKUMX BOJH. [IpomonbHble H
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSHKECTU U CHJIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHW U PE30HaHCA.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

Habmrogenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte padomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHo/ia KOeOaHd MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU TMIEPHOJIa KOJeOaHUM MPYyKUHHOTO MasSTHUKA
OT MacchI Tpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbIThI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTb Mepuoja  KojeOaHuii
MPYKMHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaeHUSI.

Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

o Uk w N
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ONeKTpOMarHuTHOE  1oJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolicTBa
aneKTpoMarHuTHbeIX BOJH. Illkama snekTpomarHuTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Pa3znea 11. CBeroBble siBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue ceta. 3atMeHust Connua u JIynel. Otpaxenne cera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpaXeHHE cBeTa. VICIoOnb30BaHME TOJMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xop myyent B muH3e. Ontudeckas cucrema ¢oToarmapara, MUKpOCKOIIa
U Telieckorna. ['na3 kak ontudeckas cucremMa. biin3opykocTs 1 JanbHO30PKOCTb.

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

Jemoncmpayuu.

[IpssmMonMHEHOE pacIpOCTPaHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyuenne n300pakeHUM B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuyecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ yder B paCCEUBAIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun gevictBus doToanmapara, MUKpPOCKOIIA U TEJIECKOTIA.
10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

W 0 N U kR WD

12. [lomy4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jydya OT yria
naJICHuUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TIIOCKOM 3€pKajle.
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3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUs CBETOBOIO JIyda OT yIJia
NaJCHUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. TlomyueHue M300paKEHHM C TIOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKOM CHIIBI COOMparoIie
JIVH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETAa B CIEKTP.

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

Pa3nen 12. KBanroBble AIBJI€HHUS.

OmnbiTel Pe3zeppopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanne u NMoriomeHrne cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anlb(a, OeTa- U ramma-uzinydeHus. CTpO€HHE aTOMHOTO
anpa. HykionHas Mopenbs aromHoro sapa. Msoronel. PannoaktuBHBIE
npespaiueHus. [lepuon nomypacnaga aTOMHBIX sIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAJIOBOIO U MAacCOBOTO YHCEN.
DHeprus CBsA3UM aTOMHBIX sAnep. CBsA3p Macchl M dHEpru. Peakiuu cuHTE3a U
nenenus saep. ecrounuku sneprun CosHIa U 3BE3 .

AnepHas »Hepreruka. J[eMCTBUS pPagUOAKTUBHBIX HW3JIyYEHHM HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsbl U3JIy4eHUS U MOTJIOUIECHUS.

2. CnexkTpsl pa3IMYHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaOmroneHue CriIomHbIX U IMHEHYAThIX CIEKTPOB U3ITyYEHUSI.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTUIBI MO TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTMBHOTO (PoHa.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpHUTENHEHO-00001AIOMINK MOTYJIb TIPEIHA3HAYEH JJIsl CUCTEMAaTHU3alun
1 000011IEHUS TPEAMETHOTO COACPIKAHUS U OMbITA AESITEIIbHOCTH, MPUOOPETEHHOTO
IpU U3Y4YEHUM BCEro Kypca (PU3MKH, a TakkKe JJIsi MOATOTOBKM K OCHOBHOMY
TrOCYJapCTBEHHOMY 3K3aMeHY MO (GU3HKe MJis O00ydJaroImuxcs, BBIOPABIINX ATOT
y4eOHBIN MpeIMeT.

[Ipy M3y4eHUH HAHHOTO MOIYJIA PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
NeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
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METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAYy4YHass IPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIIEIOBAHUSA
SBJICHUA TIPUPOABI M TEXHWKH, OBJAJCHUE YMEHUSMH OOBSCHATH (Pu3ndeckue
ABJICHUSI, TPUMEHSS IIOJy4YEHHBbIE 3HAHHWs, pelmaTh 3aJadyd, B TOM YHCIE
KA4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIHATBHO IEITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaau3yeTcs 3a
CYET TOTO, UTO OOYUAIOIIMECS BBITIOIHSIOT 33JJaHUsI, B KOTOPBIX UM TMpeIaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWI pacro3HaBaTh M HAYYHO OOBSICHATH
bu3nUecKkue SBICHUS B OKPYKAIOIIEH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YHUCIIE I MPOBEPKHU TMIOTE3 U MOJIYYECHUSI TEOPETHUYECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbIE OCHOBBI HAMO0OJIE€ BAXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX NCTOUHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare uzyueHus UMK Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpMoTHYECKOr0 BOCTIMTAHUSA:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJIECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKu;

— OCO3HAaHHME BAXHOCTH MOPAIBHO-3TUYECKUX MPUHIMIIOB B JESITEIbHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) dopvupoBaHus  KYJbTYPbl  3[A0POBbSI H  3MOLMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOopMHUPOBAHHOCTH HaBbIKa pedICKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIITHOKY
Y TAKOTO K€ MpaBa y IPyroro 4ej0BeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:



e — AKTMBHOE YyYacTHE€ B pEUICHUU MPAKTHYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COIMAJIbHON HAMPABIIEHHOCTH, TPEOYIOIIKUX B TOM YUCIIE U (PU3NUECKUX 3HAHUMH;

e — MHTEpEC K MPAKTUYECKOMY MU3YYCHHIO TPO(eccHii, CBI3aHHBIX ¢ (PU3NUKOI;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAlMS HA MPUMEHEHUE (U3MYECKUX 3HAHMM JUIsl pElIeHHs 3a7ad B
0o0JIaCTH OKpY’KalollleW cpenbl, TUJIAHUPOBAHMUS TOCTYIKOB U OLEHKH UX
BO3MO>KHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CpeJIbl;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MpoOJieM M MyTed HX
peleHus;

e §8) ajanTanuM K M3MEHSIOIMMCS YCJIOBHSM CONHAJIbHON W NMPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJIHEHUH WCCIECIOBAHUN U
POEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e — TIIOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTHM YE€pe3 MPaAKTHUYECKYIO
NESATEIIbHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JMe(DHUITUTOB COOCTBEHHBIX 3HAHHM W KOMIIETCHTHOCTEH B 00JacTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUU HOBBIX (HUINUECKUX
3HAHUI;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e — OILIEHKAa CBOMX JCHWCTBHUM C YYETOM BIIMSHUS HA OKPYXKAOILIYIO CpELNy,
BO3MOYKHBIX TJI00QTBHBIX TTOCIICCTBUN.

METANPEAMETHBIE PE3YJIbTATDI

B pesynbrare ocBoeHMs pOrpaMMBbl O PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuaromierocsi OyayT chOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHBIC  Y4eOHBIE  JCHCTBHS,  PETryJISTHBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
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BBISIBIISAATH 1 XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKH OOHEKTOB (SIBJICHUN);
yCTaHABIMBATh CYIIECTBCHHBIM NPH3HAK KIacCH(PUKAIUKA, OCHOBAHUS IS
0000IIICHHS U CPAaBHEHHS,;

BBISIBJIAITH 3aKOHOMEPHOCTH W TMPOTHBOPEYHUSI B paccMaTpUBaeMbIX (akTax,
JAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIIATH IPUYHUHHO-CIICJICTBEHHBIE CBSI3U MPU M3yUYeHUH (PU3HUCCKUX SBJICHUIN
U TPOIECCOB, JelaTh BBIBOALI C HWCIOJB30BAHUEM JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUW, BBIJIBUTAaTh THUIIOTE3bl O B3aUMOCBS3SX
(bU3NYEeCKUX BEJIUYUH;

CaMOCTOATENILHO BBIOMpATh CHOCOO pelieHus ydeOHou (u3uyeckoit 3amayu
(cpaBHEHHE HECKOJIbKUX BAPUAHTOB PEIICHUS, BLIOOP HanboJee MOAXOISAIIErO
C YYETOM CAMOCTOSITENBHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

HCITIOJIb30BATh BOMPOCHI KaK UCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,
IPOBOJUTH MO CAMOCTOSITEIBHO COCTaBJIEHHOMY IUJIaHY OIBIT, HECJIOMXHBIN
(bU3UYECKUIT IKCTIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHNE (PU3NUECKOTO SIBICHUS;
OIICHUBATh HAa MPUMEHUMOCTh U JJOCTOBEPHOCTh UH(GOPMAIINIO, TTOJTYYEHHYIO B
XO0/I€ UCCJICIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOATENHEHO (OPMYIUPOBATh O0OOIIEHNS U BBIBOJLI IO PE3YJbTaTam
POBENEHHOTO HAOIIOAEHUS, OTIbITA, HCCIIEIOBAHUS;

IIPOTHO3UPOBATh BO3MOXKHOE JlajibHEN e pa3BUTHE (PU3NUECKUX MPOLIECCOB, a
TaK)X€ BBIJIBUTATh MPEATNONIOXKEHUSI 00 WX Pa3BUTUU B HOBBIX YCIOBHUSAX U
KOHTEKCTaXx.

Pabora c nunpopmanueii:

MIPUMEHSTH Pa3INIHBIC METOIbI, THCTPYMEHTHI ¥ 3aPOCHI TIPH IIOUCKE U 0TOOPE
uH(pOpMAIMU WM JAHHBIX C Y4E€TOM MPEIJIOKEHHOM yuyeOHOU (u3mueckoit
3a/1a4u;

aHAIM3UPOBaTh, CHUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HMHQPOPMAIIUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAJbHYIO  GopMy  TIpEACTaBJICHUS
nHpOpMaIMK ¥ WIUTIOCTPUPOBATH pellaeMble 3aJa4d HECIOKHBIMU CXEMaMH,
JTuarpaMMamu, MHOU TpaduKoil 1 nX KOMOWHAITUSIMU.

KoMMyHMKATHBHBbIE YHHBEpPCAJbHbIE YueOHbIe 1elCTBUS:

B X0J1¢ 00CYXKIeHUs y4eOHOT0 MaTepuaa, pe3yabTaToB JJabOPaTOPHBIX pabOT U
IIPOEKTOB 331aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1aeMOM TEMBI U BHICKA3bIBATh
ujiey, HalleJICHHbIC Ha pelICHUE 3a/laul U MOJAJIep:KaHue OJarokenaTeIbHOCTU
OOIIECHMS,

COTIOCTAaBIISATh CBOU CYXKJICHHS C CYXACHUSMHU JPYTHX YYaCTHUKOB IUAJIOTa,
OoOHapy>KUBaTh pa3IMuMe U CXOJCTBO MO3UIIUI;
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BBIPAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
MyOJUYHO TIPEJCTABIATh PE3YIbTaThl BBITIOJHEHHOTO (PU3UYECKOTO OIbITa
(aKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHON M HMHIMBHUIYaIbHOU
paboThI U PEIICHUH KOHKPETHOU (PU3NYecKO poOIeMbl;

MPUHUMATH 1[EJTM COBMECTHOM ESITEIbHOCTH, OPTaHU30BBIBATh IEUCTBUS MO €€
JTOCTIDKCHHIO: PACHpPENeiaTh POIH, OOCYXIaTh MPOIECCHl M PE3yJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIIOJICH;

BBINIOJIHATh CBOIO YacTh pabOThI, JOCTHras KaueCTBEHHOIO pe3ylibTara IIo
CBOEMY HAMNPABJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTHUMH YJI€HAMU
KOMaH/Ibl;

OIICHUMBATh KAaue€CTBO CBOEro BKJIaJa B OOHMN MPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENHFHO C(OPMYIMPOBAHHBIM YUYACTHUKAMHU B3aHUMOICHCTBHUSI.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH

Camoopranuzamnus:

BBISIBJISITH TIPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOUINX st
penienus GU3nIecKux 3HaAHU;

OPUEHTHPOBATbCS B PA3IMYHBIX  MOAXOJAaX  MPUHATHS  pelleHUui
(MHOUBUAYyaJdbHOE, TPUHATHE PpEUICHUs B TpyIIe, MNPUHATHE pPEIICHUuN
TpynIom);

CaMOCTOATENbHO COCTAaBJSATh AJITOPUTM pEIICHHsS (PU3NYECKON 3a7aud WM
IJlaHa WCCIEAOBaHUS C YYETOM HMEIOMIMXCA PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBATh MpeAJiaraéMble BapUaHThl PEILICHUH;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U MpeJjiarath rjiaH e€ N3MEeHEHHUS,
OOBSACHATH  NPUYMHBI  JOCTHXKEHHUS  (HEAOCTHIXKEHHUS)  pe3yJbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTbh KOPPEKTHUBBI B JIE€ATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIIOJHEHUS
(bU3MYECKOro UCCeI0BaHUs WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
M3MEHUBUINXCS CUTYallui, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;
OLIEHWBATh COOTBETCTBHUE PE3yNbTaTa EJIU U YCIOBUSIM;

CTaBUTh C€0sl Ha MECTO JPYroro uyejoBeKa B XOJAE CHopa WM JUCKYCCHM Ha
HAYYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTHKY JPYroro;
IpU3HaBaTh CBOE MPABO HA OLIMOKY MpHU pelIeHWH (PU3MYECKHUX 3a7ad WU B
YTBEPKACHUSIX HA HAYYHbBIE TEMbI U TAKOE K€ IIPaBo JPYroro.

ITPEAMETHBIE PE3YJ/IbTATDBI
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K kxoHny oOydenuss B 7 Kjacce IMpeIMETHbIE pe3yibTaThl HaA 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:
UCIIOJIb30BaTh MOHATHSA: (U3MUECKHE U XUMUYECKHE SIBJICHUS, HAOJIOJICHUE,
DKCIIEPUMEHT, MOJEb, TUIIOTE3da, €IUHULBI (PU3NYECKHX BEIUYUH, aATOM,
MOJIEKYJIa, arperaTHbIe COCTOSIHUS BEIIECTBA (TBEPAOE, )KUAKOE, Fa3000pa3Hoe),
MEXaHUYECKOE JBM)XKEHHE (PaBHOMEpPHOE, HEpaBHOMEPHOE, MPSIMOJIMHENHOE),
TpaeKTOpHsl, paBHOACUCTBYIONIAs cuiia, nedopmanus (yrnpyras, miacTuyeckas),
HEBECOMOCTbh, COOOIIAIOIINUECS COCY/IbI;
paznuuath sBIeHUS (aud@ysus, TEmaoBoe IBUKEHHE YaCTHI] BEIIECTBa,
PaBHOMEPHOE JBUYKEHUE, HEpPaBHOMEPHOE JBUKEHUE, UHEpIUS,
B3aUMOJICHCTBUE TE€J, PAaBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOH OCHIO
BpallcHUs, Nepefada AaBiICHUS TBEPABIMU TEJIAMH, >KUJIKOCTSAMHM W Ta3aMH,
aTMOC(EepHOE TABJIICHHE, TUIaBaHUE TeJl, IPEBPALIEHUSI MEXAHUYECKOW SHEPTUN)
0 OINUCAaHUIO HX XapakTepHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;
pacrno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (DU3MUECKUX SIBJICHUN B OKPYXKaroIIeM
MHUpPE, B TOM 4HCIIe (PU3NUYECKUE SBJICHUS B MPUPOJIE: MPUMEPHI JBUKEHUS C
Pa3IMYHBIMA CKOPOCTSIMM B XKMBOW M HEXKUBOM NPUPOAE, NEHUCTBUE CHIIBI
TPEHUsI B MPUPOJE U TEXHUKE, BIUSHUE aTMOC(EPHOTO JABJICHHS HA HKUBOU
OpraHu3M, IUIaBaHUE PbIO, pplYaru B TeJie YeJOBEKa, IMPU ITOM IEPEBOJUTH
OPAKTUUECKYIO0 3aJadyy B Y4YeOHYIO, BBIIEATH CYIIECTBEHHbIE CBONCTBA
(mpu3HaKu) HU3MYECKUX SIBICHHM;

ONMKCHIBATh W3YYEHHBIE CBOMCTBA Tel W (PU3UYECKUE SIBJICHUS, HUCIHOJIb3Ys
bu3nyeckue BENMUYMHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMsl, MYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSYKECTH, BEC TEJA, CUia
TpeHHUs, AaBieHuEe (TBEPAOrO Tesa, >KUIKOCTH, ra3a), BbITAJIKUBAIOIIAS CUJIa,
MexaHuveckas padoTa, MOITHOCTb, TJIEUO CHUJIbI, MOMEHT CHJIbI, KO3 PUIIUEHT
MOJIE3HOTO JEHCTBUSI MEXaHU3MOB, KUHETUYECKAsl U MOTEHLUANIbHAS YHEPTHUs),
Py OMHCAHUM TPABUIBHO TPAKTOBATH (PM3MUECKUI CMBICI HCHOJIb3YEMbIX
BEJIMYMH, HUX OOO3HAYEHUS U €IWHUIBl (U3NYECKUX BEIUYHUH, HAXOJUTH
(dbopMyIibl, CBA3BIBAIOIIME JAHHYIO (U3WYECKYIO0 BEJIWYUHY C JIPYTUMHU
BEJIMUYMHAMH, CTPOUTHh TpaUKA HM3YUYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUECKUE SABJICHUS U MPOLIECCHI, UCIIONIb3Ys
MpaBUJia CIOKEHUsI CUJl (BJ0JIb OJTHOM MpsiMOM), 3akoH ['yka, 3akoH Ilackais,
3aKOH ApXHMMe[a, IPaBUJIO paBHOBECHsl pbluara (0JI0Ka), «30J0TOE MPaBUIIO»
MEXaHHUKH, 3aKOH COXPAHEHUS MEXAHWUYECKOM SHEpPruu, NpU STOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €ro MaTeMaTHYECKOe
BBIPAKEHHUE;
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OOBSCHATH (pU3MUECKHEe SBICHUS, IPOLECCHl M CBOMCTBA TEJ, B TOM YHKCJE U B
KOHTEKCTE CHUTyallu NPAaKTUKOOPUEHTUPOBAHHOIO XApaKTEpa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHHWE M3 1—2 JOTrMYecKux
miaroB ¢ omnopoid Ha 1-2 H3yYEeHHBIX CBOWCTBA (PU3BMYECKUX SIBICHUMH,
bu3MYecKuX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacué€THble 3a7aud B 1—2 AEWCTBUA, UCIIONB3Ys 3aKOHBI U (OPMYIIBI,
CBsI3bIBAIOIIME (DPM3MYECKUE BEIUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUA 33/Ja4d
3aMMUChIBaTh KPATKOE YCIOBUE, MMOJICTABIATh (PU3NYECKUE BETMUMUHBI B JOPMYIIbI
U TPOBOJUTH PACUETHI, HAXOJUTh CIPABOYHbIC HaHHbIC, HEOOXOAMMBIC IS
pelieHus 3ajad, OLEHUBATh PEAJTUCTUYHOCTb IMOJIYYEHHOM (U3HUYECKOM
BEJINYHUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIN (PU3UYECKUX
METOOB, B OIIMCAHUU UCCIIEAOBAHUS BBIIACIATH POBEPSIEMOE MIPEAIIOIOKEHNUE
(runoresy), pa3nuyaTh U HHTEPIPETUPOBATH MTOJIYUYEHHBIN pe3yIbTaT, HAXOIUTh
OLLIMOKH B XOJI€ ONBITA, JENaTh BBIBOJIBI 10 €r0 PE3YJIbTATAM;

IPOBOJUTH OMBITHI MO HAOMIOACHHUIO (PU3HYECKUX SBICHUN WU (PU3HMUYECKUX
CBOMCTB Ten: (OpMYJIHpPOBATH MPOBEPSIEMBIE MPEANOIOKEHUS, COOUpPATh
YCTaHOBKY M3 IMpPEAJOKEHHOr0 00OpYJIOBaHMs, 3alHChIBaTh XOJ OIbITa U
(GbopMyIMpOBaTh BHIBOJIBI;

BBINIOJIHATh MPSIMbIE M3MEPEHMSI PACCTOSIHUS, BPEMEHH, MAacChl Tesa, 00bEMa,
CWJIBl U TEMIIEPATYpPhl C UCMOJIB30BAHUEM aHAJIOTOBBIX U IIU(MPOBBIX TPUOOPOB,
3aMMChIBaTh TIOKa3aHUsi MPUOOpPOB C YYETOM 3aJaHHOM  aOCOIIOTHOM
IOrPETHOCTHA U3MEPEHU;

IPOBOANUTH MCCIIEJOBAHUE 3aBUCHMOCTH OJHOM (DU3MUECKOW BEIUYUHBI OT
IPYrol C HCHOJb30BAaHUEM TMPSAMBIX HU3MEPEHUN (3aBUCHMOCTH IyTH
PaBHOMEPHO IBHXKYILIETOCS T€Jla OT BPEMEHM JIBHKEHUS TEJIA, CHJIbI TPEHUS
CKOJIbKEHUSI OT Beca Tesa, KadecTBa OOpabOTKM TMOBEPXHOCTEH Ten u
HE3aBUCUMOCTH CWJIBI TPEHHs OT IUIOIIAAU COIPUKOCHOBEHUS TEJ, CHJIbI
yOPYroCTA OT YMJIMHEHUS TMPY>KUHBI, BBITAJKUBAIOUIEH CHIIBI OT 00BbEMa
IOrPYKEHHOM YaCTU Tejla U OT IUIOTHOCTU JKUAKOCTH, €€ HE3aBUCHUMOCTU OT
IJIOTHOCTH TeJa, OT MTyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, yCIOBUM IJIABAHUS
TEJ, YCJIOBHI paBHOBECHUS pblyara U OJIOKOB), y4aCTBOBaTh B IUIAHUPOBAHHUU
y4eOHOT0 HCCIIEOBaHUS, COOMpATh YCTAHOBKY U BBINOJHATH H3MEPEHHUS,
cienys MPEeIIOKEHHOMY TIUIaHy, (UKCUPOBATh PE3yJbTAThl MOIYYEHHOM
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BHUIE MPEMJIOKEHHBIX TaOIull MU
rpaduKoB, JenaTh BRIBOBI IO PE3yJIbTaTaM UCCIIECIOBAHMUS;

POBOAUTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEIUYUH (TUIOTHOCTH BEIIECTBA
JKAJKOCTU M TBEPAOTO TEJA, CWJIA TPEHUS CKOJBXKEHHUs, JABICHHE BO3/yXa,
BBITAJIKUBAOIIAS CHJIA, JIEWCTBYIOLIAsA Ha IOrPYKEHHOE B JKUIKOCThH TEJIO,
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KO3(GGUIIMEHT TIOJE3HOTO JECWCTBUA TMPOCTHIX MEXaHU3MOB), CIEAy
MPEIIOKCHHOW WHCTPYKIMHM: TPW  BBIMOJHEHUHW W3MEPEHUN CcoOupaTh
HKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISATH 3HAUEHUE UCKOMOU BEIMYUHBI;
coOI0/IaTh TMpaBujla TEXHUKU O€30MacHOCTH Mpu padbore ¢ J1abopaTOpHBIM
000py0OBaHUEM;
YKa3bIBaTh MPUHIMUIIBI JEUCTBUSI NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, AMHAMOMETp, COOOIIAIONINECs] COCYIbl, OapoMeTp, phIyar,
MOJIBYO)KHBINA U HEMOABMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;
XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMHUCAHUS (B TOM YHUCJIE: OAIIUITHUKH, YCTPOUCTBO
BOJIOIIPOBO/IA, THIPABINYECKUN IPECC, MAaHOMETP, BBICOTOMEP, MOPIIHEBOU
HAcoC, apeoMeTp), UCTOJb3Yysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUU U
HeoO0XouMble (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
OPUBOAUTH MPUMEPHI (HAXOIUTh MH(OpPMAIUIO O MpUMEpPax) MPAKTUYECKOTO
UCITOJIb30BaHUs (PU3UUECKUX 3HAHUH B IIOBCEIHEBHOM KU3HM JJIs1 0OECTICUEHUs
0€30MacHOCTH MpU OOPAILEHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOKWCTBAMM,
COXpaHEHUsS! 3/10pOBbsi U COOJIIOJIEHUS HOPM HKOJOTHYECKOTO IMOBEACHUS B
OKPY’KAIOIIEH CPELE;
OCYHIECTBJIATh OTOOP UCTOYHUKOB MH(popMaIuu B IHTepHETE B COOTBETCTBUU
C 3aJIaHHBIM MTOMCKOBBIM 3alpOCOM, HA OCHOBE MUMEIOLIUXCS 3HAHUM M MyTEM
CpaBHEHMS Pa3JIMUHbIX UCTOYHUKOB BBIJEIATh HH(GOPMAIIKIO, KOTOpas SIBISETCS
MPOTUBOPEYUBOUN HIIM MOXKET ObITh HEJTOCTOBEPHOIA;
WCIIOJIb30BaTh TPHU BBIMIOJIHEHUH Y4YEOHBIX 3aJaHUN HAay4YHO-TIOMYJISPHYIO
IUTEPATypy (U3UYECKOTO COJEp)KaHMs, CIPABOYHBICE MaTEpHaNbl, PEeCypChl
cetu  UHTepHeT, BiajeTh NpUEMaMH  KOHCIEKTUPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE
2-3 WuCTOYHUKOB HH(OpMaMu (HU3UIECKOTO COJEpPKAHUS, B TOM YHUCIE
nyOJMYHO JIeNIaTh KpaTKue COOOLIEHUs O Pe3yNbTaTaX MPOEKTOB UM YUeOHbIX
WCCJIEIOBAHUM, TIPU 3TOM T'PAMOTHO MCIIOJIb30BaTh M3YYEHHBIM MOHATUHWHBIN
anmnapar Kypca (U3MKH, COMPOBOXKAATh BHICTYIUICHHE NTPE3CHTALINEH;
IpU  BBHIMIOJHEHWHW YYEOHBIX TIPOGKTOB M UCCJICJAOBAHUNA PACTIPEACIISThH
00s13aHHOCTH B TPYMIIE B COOTBETCTBUU C TTOCTABICHHBIMU 33J]a4aMU, CICIUTh
3a BBINOJHEHHEM ILIaHA JIEHCTBUM, aJIeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJIAI
B JICTEJLHOCTh TPYMIIbI, BHICTpAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
YUUTHIBASE MHEHUE OKPYKAIOLIUX.

K konuy oOydeHus B 8 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHU:
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WCIIOJB30BaTh MOHSTHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKECHHE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKHE U
amop(HBIC Tena, HACHIIICHHBIA W HEHACHIIICHHBIN Tap, BIAXXHOCTh BO31yXa,
TEMIEpAaTypa, BHYTPEHHSS DHEPTUs, TEIUIOBOW JBUraTellb, AJIEMEHTAPHBIN
ANEKTPUUYECKUIN 3apsifl, SJIECKTPUYECKOE IM0JIE€, MPOBOAHUKU U AUDJIEKTPUKH,
MMOCTOSIHHBIN AJEKTPUUECKUN TOK, MATHUTHOE MOJIE;

paznuuath SIBJIEHUS (TEIUIOBOE paclUIMpeHue U CKaThe, Temiolnepeaaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHME, KANWUISPHBIE SBICHUS, HCHapEeHUE,
KOHJIEHCAIMs, IUIaBJIeHUWe, KpuUcTaUM3auus (OTBEpJeBaHKE), KUIICHUE,
Teronepeaaya (TerI0NPOBOIHOCTb, KOHBEKIIMS, U3ITYYEHHUE), DIICKTPU3ALMS
T€JI, B3aUMOJCHUCTBUE 3apslOB, JNCUCTBUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJCHUCTBUE MArHUTOB, JEMUCTBUE MArHUTHOTO TMOJs Ha
MPOBOJHUK C TOKOM, OJJICKTPOMATHWUTHAS WHIYKIMA) [0 OINHCAHHUIO UX
XapaKTEePHbIX CBONCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX IAHHOE
(bu3HUEeCcKOoe SIBJICHHUE;

pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (DU3UUYECKUX SIBJICHUU B OKPYXKAIOIIEM
MUpe, B TOM uuciie (U3NYECKUE SBICHUS B MPUPOJE: MOBEPXHOCTHOE
HAaTsDKCHUE W KaNWULAPHBIE SIBJICHUS B MPUPOJAE, KPUCTAUIBI B MPHUPOJE,
uznyuenne ConHIla, 3aMep3aHre BOJAOEMOB, MOpCKHUE Opu3bl, 00pa3oBaHHE
pochl, TyMaHa, WHes, CHera, »JJEKTPUUECKUE SBJICHUA B arTMocdepe,
AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMJId, Ipeii( MoroCoB,
pOJIb MAarHUTHOTO TOJISL JJISl KU3HU Ha 3eMJie, MOJSPHOE CUSIHHUE, NMPU ITOM
MEPEBOIUTh TMPAKTUUECKYI0 3a7ady B Yy4eOHYIO, BBIICNATH CYIICCTBEHHBIC
cBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

OMUCHIBATh H3YyUYCHHBIC CBOMCTBA Tel W (DU3UUYECKUE SIBJIICHUS, HUCIOIb3Ys
¢dbuznyeckre BEIWYMHBI (TeMIepaTypa, BHYTPEHHSSI DHEPrusi, KOJIMYECTBO
TEIUIOTHI, YAEJbHAs TEIJIOEMKOCTh BEUIECTBA, yJAEJIbHAS TEIJIOTAa IUIABJICHUS,
yaelbHas TEIIoTa MmapooOpa30BaHus, yAeJbHAs TEIUIOTa CTOPAaHUS TOIUIMBA,
KOd(PGUIIMEHT TOJIE3HOTO JCHCTBUSI TEIJIOBOM MAIlMHBI, OTHOCUTEIbHAS
BJIAKHOCTh BO3/yXa, JJICKTPUYECKHM 3apsil, Ccuila TOKa, DJIEKTPUUECKOE
HanpsHKEHWE, COIMPOTHUBJIIEHWE TPOBOJHUKA, YJEJIBHOE COMPOTHUBIICHUE
BEI[ECTBA, pab0Ta W MOIIHOCTh JJICKTPHUUECKOTO TOKAa), MPU OMHCAHHUH
NPaBUIBHO TPaKTOBAaTh (U3MYECKUH CMBICI HCIOJb3YEMbIX BEJIMYHH,
000O3HAaYeHUsT U €OUHULBI (U3HYECKUMX BEJIWYUH, HAXOIUTh (HOPMYIIBI,
CBS3BIBAIOLIME JIaHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTMMU BEJIUYMHAMM,
CTPOUTH TpahrKK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTePU30BaTh CBOWCTBA TeJ, (PU3NUYECKUE SIBJICHUS U MPOIIECCHI, UCIIONB3YS
OCHOBHBIE  TIOJIOKEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOpUM  CTPOCHUS
BEILECTBA, MIPUHIUI CYNEPIIO3ULIUU T0JIe (Ha KaueCTBEHHOM YPOBHE), 3aKOH
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coXpaHeHMs 3apsiga, 3akoH Oma nis yyactka uenu, 3akoH [[xoyns—Jlenia,
3aKOH COXpaHEHMsI PHEPTHH, MPHU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3NUYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE
CUTYalUH MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITH
IPUYUHHOCJIEACTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE W3 |—2 JOrM4YecKux
iaroB ¢ Omopod Ha 1—2 H3yYEeHHBIX CBOWCTBA (PUINYECKUX SIBICHUM,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a7aud B 2—3 JEWCTBUS, UCIOJIb3Ys 3aKOHBI U (HOPMYJIbI,
CBsI3BIBAIONIUE (DU3UYECKUE BEIIMYMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3aJa4yd
3aMKCBIBATh KPATKOE YCJIOBHUE, BBISBIATH HEJOCTATOK JIAHHBIX JJISl PEIICHHS
3a/layu, BbIOMpATh 3aKOHBI U (POpPMyIbl, HEOOXOAUMMBbIE Uil €€ peleHus,
MPOBOJUTh pacy€Tbl U CPABHHUBATH IMOJIYYCHHOE 3HA4YCHHE (HU3MUECKOM
BEJINYMHBI C U3BECTHBIMU JJAHHBIMHY;

pacno3HaBaTh MPoOJIEMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (PU3UYECKUX
METOJ/IOB, HCIIOJIb3ysl OINHCAHWE MCCIEAOBAaHUS, BBIICISATH MPOBEPSIEMOE
NPEANoJOKEHNEe,  OLEHUBATh  MPABUIBHOCTh  MOpSIKA  IPOBEICHHUS
UCCIIEIOBAHUSI, 1€J1aTh BBIBOJBL

MPOBOJUTH OMBITHI MO HAOMIOACHHUIO (DU3UUECKUX SBICHUM WU (U3HUYECKUX
CBOMCTB TeN (KanWJUIIPHBIE SIBJIEHUS, 3aBUCUMOCTb JIaBJIEHUS BO3/1yXa OT €ro
o0BbéMa, TeMmIepaTypbl, CKOPOCTH MpOLEcCa OCThIBAHUS W HArpeBaHUs TpH
U3YyYEHUH OT LIBETa M3JIyyarouleil (Iorjouaronieil) NoBepXHOCTH, CKOPOCTh
WCIIAPEHUS] BOJIBI OT TEMIIEPATypbl >KUAKOCTH M IJIOMIAAN €€ MOBEPXHOCTH,
NEKTpU3alus  TeJI M B3aUMOJCHWCTBUE  BJIEKTPUYECKUX  3apsJIOB,
B3aMMOJICUCTBUE TMOCTOSSHHBIX MAarHUTOB, BHU3yallM3allMsl MArHUTHBIX MOJEH
MOCTOSIHHBIX MarHUTOB, JI€MCTBUSI MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM,
CBOMCTBA 3JICKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBHUIaTessl MOCTOSSHHOTO TOKA):
dbopMynupoBaTh MPOBEPSAEMbIC MPEANONIOKEHUsSA, COOUpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO0 00OpYyAOBaHMS, OMUCHIBATH XOJ OMbITa U (HOpMyIHUpOBaATh
BBIBO/IbI;

BBINIOJIHATh TPSIMbIE M3MEPEHMSI TEMIIEpaTypbl, OTHOCUTEIbHON BIIaKHOCTH
BO3]lyXa, CUJIbI TOKA, HATIPSDKEHHMSI C UCTIOIh30BAHUEM aHAJIOTOBBIX MTPUOOPOB U
JTATYNKOB (PU3HUECKUX BEJTMYNH, CPABHUBATH PE3YIbTaThl U3MEPECHUN C yUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

MPOBOAUTL MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKOW BEJIMYUHBI OT
JIPYroi C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIEHUS
IPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJM IMONEPEYHOI0 CEYEHUS U YIEIbHOIO
CONPOTHUBJIEHUS] BEIIECTBA IPOBOJHMKA, CHJIbl TOKAa, WAYLIEr0 4Yepes3
MPOBOIHUK, OT  HaNpsDKeHWsT  Ha  TPOBOJHUKE,  MCCIIEOBAHUE
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MOCNIEAOBATEIbHOTO W MApaJJICIbBHOTO  COEIUHEHHM  MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEI0OBaHNE, COOMPAaTh YCTAHOBKY M BBITIOJHSATH MU3MEPEHUS,
clieqys TPEeIOKCHHOMY TIUIaHy, (UKCHUPOBaTh pe3yJbTaThl MOTyYECHHOU
3aBUCHUMOCTU B BUJE TAaOJMI] U Trpa@uKoOB, J€JaTh BBIBOJBI [0 pe3yibTaTaM
UCCIIEJOBaHMSI;

OPOBOAUTH KOCBEHHBIE U3MEpPEHHUS (PU3MYECKUX BeIMUMH  (yAeldbHas
TEIUIOEMKOCTh BEIIECTBA, CONMPOTUBICHUE MPOBOJHUKA, pabOTa U MOIIHOCTD
3JIEKTPUYECKOTO TOKa): IUTAHUPOBATH U3MEpEHMs, cobupartp
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJEIysl MPENJOKEHHOW HWHCTPYKUUH, U
BBIUMCIIATh 3HAUEHNUE BEINUMHBI,

coOI0aTh MpaBuia TEXHUKU O€30MacHOCTH IMpu padoTe ¢ 1adbopaToOpHBIM
000opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIUIIBI JEUCTBUS U3yYEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOI Ha UX ONUCAHUS (B TOM YHUCIIE: CUCTEMA OTOIJIEHUS TOMOB,
TUTPOMETD, ITapoBasi TypOMHA, aMIIEPMETP, BOIIBTMETP, CUETUHK IIEKTPUIECKON
SHEPTHUH, JIEKTPOOCBETUTENbHBIC TPUOOPHI, HArpeBATENIbHBIE AIEKTPOIPUOOPHI
(mpumepsI), AIIEKTPUIECKHUE MpeIoXpaHUTElH, AIIEKTPOMArHuT,
AJIEKTPOJIBUraTeNlb IOCTOSTHHOIO TOKa), MCIONb3ys 3HAaHHUA O CBOMCTBax
bu3MYeCcKUX SBICHUN U HEOOXOAUMbIC (PU3NYECKUE 3aKOHOMEPHOCTH;
pacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOICTBA U U3MEPHUTEIbHBIE PUOOPHI
[0 CXeMaM M CXEMAaTHYHBIM PUCYHKaM (KUJAKOCTHBI TEPMOMETp, TEPMOC,
ICUXPOMETP, TMTPOMETP, ABHUraTelb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOIL,
peocTar), COCTAaBJIATh CXEMbl AJIEKTPUUYECKUX LENed C MOCie0oBaTeNIbHBIM U
napajulebHbIM COEAMHEHHEM 3JIEMEHTOB, pa3inyasi yCJIOBHbIE 00O3HAUEHUS
DJIIEMEHTOB JJIEKTPUUECKUX LEIEH;

IPUBOAUTH MPUMEPHI (HAXOIUTh MH(OpPMALMIO O MPHUMEPAX) MPAKTUUYECKOrO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM KU3HU JJIs1 00eCieueHus
0e30macHOCTH MPpU OOPAIICHUU ¢ IPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH,
COXPaHEHHUS 3JI0pPOBbS W COOJIOACHHS HOPM DJKOJOTHYECKOTO TOBEICHUS B
OKPYXKAIOIIEH CPELE;

OCYIIIECTBISATH MOUCK HH(pOpMarmu Gu3ndecKoro conepkanus B IuTepHere, Ha
OCHOBE UMEIOILIUXCS 3HAHUH U ITyTEM CPaBHEHUS TOTIOJIHUTEIbHBIX HCTOYHUKOB
BBIIETISITH HHPOPMAIIUIO, KOTOPAs SBIISETCS MPOTUBOPEUUBON MIIM MOXKET OBITh
HE0OCTOBEPHOM;

UCTIONIb30BaTh TMPH BBIMOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
auTepaTypy (U3MUECKOTO COJEpKaHUs, CIPaBOYHBIE MaTepuajbl, PeCypChl
cetu  HMuTtepuer, Buaaerb nOpuéMaMd  KOHCIIEKTHPOBAaHHUS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
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co37aBaTh COOCTBEHHBIE MICHhbMEHHBIE U KPATKUE YCTHBIE COOOIICHMSI, 00001IIast
nH(OPMAITUIO U3 HECKOJBKUX MCTOYHHKOB (PU3UYECKOTO CONEp)KaHMS, B TOM
guciae — MyOJIMYHO — TIPEACTABISITH  pE3yJdbTaThl  NPOCKTHOM WK
HCCIIeIOBATENIbCKOM  JIESITENIBHOCTH, IPU HATOM TPAaMOTHO HCIOJIb30BATh
M3Y4YEHHBIN MOHATUMHBIN anmapart Kypca GU3UKH, COMPOBOKIATH BEICTYTUICHUE
MPE3CHTAIUEN;

IIPY BBITTOJTHECHUH YICOHBIX MPOEKTOB U MUCCIICIOBAaHUN (PU3UIECKUX MPOIIECCOB
pacrpenensiaTh 00sS3aHHOCTH B TPYyMNIe B COOTBETCTBHU C IOCTABJICHHBIMHU
3a7la4aMu, CJICIUTh 3a BBIMIOJIHCHUEM IIJIaHa JCHCTBUM U KOPPEKTHUPOBATH €ro,
aJICKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaJ B JCSATEIBHOCTH TPYIIIIHI,
BBICTpPaWBaTh KOMMYHUKATHBHOE B3aUMOJICUCTBHUE, TIPOSBISAS TOTOBHOCTH
paszpemarb KOHMIUKTHI.

K xoniy oOydenus B 9 kjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Yy 00YUAIOIIUXCST YMEHUI:
WCITOJIB30BaTh MOHATHUS: CHCTEMa OTCU€Ta, MaTepHaIbHAS TOUYKA, TPACKTOPHS,
OTHOCHUTEIHHOCTh ~MEXaHWYECKOTO JBIKEHWs, jAchopmanms (ympyras,
TJIacTHYeCKas), TPEHHE, IICHTPOCTPEMHUTEILHOE YCKOPEHHE, HEBECOMOCTh H
neperpy3ku, LEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TENO, IEHTP TKECTU
TBEPJIOTO TeEjla, pPAaBHOBECHE, MEXAaHMYECKHE KOJIeOaHWs W BOJHBI, 3BYK,
uHQpa3ByK W YyIbTPa3BYyK,  DJCKTPOMArHWTHBIC  BOJHBI,  IIIKaja
AJIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTH, CIIEKTPHI
UCITyCKaHUS W TOTJoIIeHus, anbda, Oera- W TramMma-u3IydeHUs, H30TOIIbI,
sJiepHasi JHEPTeTHKA;
paznuyaTh SBJICHUS (pPaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHNE, PAaBHOYCKOPEHHOE MPSMOIMHEHHOE JBIKEHUE, CBOOOHOE TTaJIeHNE
TEJI, pPaBHOMEPHOE IBIDKEHHWE TI0 OKPY)XHOCTH, B3aMMOJICUCTBHE TeEI,
pEaKTUBHOE JIBHOKEHHME, KojeOaTenpbHOE JBIDKCHHE (3aTyxalomue |
BBIHYKJICHHBIE KOJICOaHUs1), PE30HAHC, BOJTHOBOE ABUKEHUE, OTPAKECHHE 3BYKA,
PSAMOJIMHEHHOE PacpOCTpaHEHUE, OTPAKCHUE U TIPEIIOMIICHHE CBETA, TIOJTHOC
BHYTPECHHEE OTPaKCHHE CBETA, PA3JIOKCHHE OEJIOT0 CBETA B CIICKTP U CIIOKCHHE
CIEKTPaJIbHBIX IIBETOB, TUCIEPCHS CBETa, ©CTECTBEHHAs PaJMOAaKTHBHOCTD,
BO3HMKHOBEHHE JIMHEHMYATOrO CIIEKTpa W3IYYCHHs) 10 ONHCAHUIO WX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIONIUX JTaHHOE
bu3nuecKoe SIBICHHUE;
pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (U3MUCCKUX SBICHHHA B OKPY)KArOIIEM
Mupe (B TOM uucie (HU3udecKue SIBICHHUS B MPHUPOJE: MPWIUBBI M OTIUBHI,
newkeHrne 1iaHeT COJIHEYHOW CHCTEMbI, PEAKTUBHOE JBIKEHUE >KUBBIX
OpPraHU3MOB, BOCIIPUSATHE 3BYKOB JKUBOTHBIMH, 36MJICTPSICEHNE, CEHCMUYECKUE
BOJIHBI, I[yHAaMH, 07XO, I[B€Ta TeJ, OINTHUYECKHE SBJICHUS B TMPHUPOJE,
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OMOIOrHYecKoe IEHCTBUE BUIUMOTO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3TyYeHUI, €CTECTBEHHBI paguOAaKTHUBHBIA (POH, KOCMHUYECKHE JIy4H,
PaZOaKTUBHOE U3TyYEHUE MPUPOIHBIX MUHEPAJIOB, JEHCTBUE PAINOAKTUBHBIX
U3IYyYEHUII Ha OpraHU3M 4eJIOBEKa), MPU 3TOM IEPEBOJIUTH IMPAKTHUECKYIO
3aja4yy B y4eOHYI0, BBIIEIATh CYIIECTBEHHbIE CBOMCTBa (TIPU3HAKH)
buznyecKuX SBICHUH;

ONKCHIBaTh WM3YYCHHBIC CBOMCTBA TEN W (UINYECKUE SIBICHUS, HCIOIB3YS
(¢u3znyeckue BEIUYMHBI (CpeAHsisI M MIHOBEHHAs CKOpPOCTh Tela IpHu
HEPAaBHOMEPHOM [JIBUKCHHUM, YCKOPEHME, IEepEMEIIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TpPEHMS, CHJIA YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE
CBOOOJHOTO MAJICHUs, BEC TEJA, UMIYJIbC TEJa, UMITYJIbC CHUJIbI, MEXaHUYECKAsI
paboTa W MOIIHOCTh, IOTEHUMAJIbHAs »JHEPrUs Teja, MOAHATOrO Hajl
IIOBEPXHOCTBIO  3€MJIM, [IOTEHUMAJIbHAs JHEPrUsl CXKATOW  IPYKHHBI,
KMHETHYECKasi JHEPIUsl, IOJIHAsI MEXaHWYeCKas 3HEprus, IEepHuoj] M 4YacroTa
KOJIeOaHM, JIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA,
MOKa3aTellb MPEJOMIICHUS CpEebl), MPU ONUCAHWU MPABUIBHO TPAKTOBATh
(U3MYECKUI CMBICT MCHOJB3YEMbIX BEJIMYMH, OOO3HAYEHUS M EIUHULIBI
¢u3NYeCKUX BEJIWYUH, HAXOIUTh (OPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
($u3NYECKYIO BEIMYUHY C IPYTUMH BEJIMYMHAMM, CTPOUTH IPaQUKU U3yUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJTUYMH;

XapaKTEepU30BaTh CBOWCTBA TeJ, PU3NYECKUE SIBJICHUS U MPOLIECCHI, UCTIONb3Ys
3aKOH COXPAHEHUs DJHEPruM, 3aKOH BCEMHUPHOIO TATOTEHHS, NPHUHIIMII
CYIIEpPIIO3ULIMHA CUJI, TPUHIUMI OTHOCUTENBbHOCTH [ amwiies, 3akoHbl HbroTOHA,
3aKOH COXPaHEHHsI HMITYJIbCA, 3aKOHbl OTPAKEHHSI W IPEJIOMIIEHUS CBETA,
3aKOHBI COXPAHEHUS 3apsS0BOrO U MacCOBOTO YHCEIN MPH SIIEPHBIX PEAKIUSX,
IpyU ATOM JaBaTh CIOBECHYI (POPMYIHpPOBKY 3aKOHAa M 3alUCHIBATH €ro
MaTE€MaTU4YECKOE BbIPAKEHNUE;

OOBSCHATH (PU3NYECKUE TPOLECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallUl MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABISATb MNPUUYUHHO-
CJIEJICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTMYECKUX LIArOB C ONIOPOi
Ha 2—3 U3y4YEeHHbIX CBOMCTBA (M3MUECKUX SIBJICHUH, (DU3UUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pemaTh pacyéTHble 3aauu (OMUparolMecss Ha CUCTEMY U3 2—3 ypaBHEHHN),
UCIIOJIb3Ysl 3aKOHBI U (DOPMYJIbI, CBSI3bIBaIOlIME (U3HUYECKUE BEJIMYMHBI: Ha
OCHOBE aHaJli3a YCIOBHUS 3a/1aud 3alUChIBaTh KPATKOE YCIOBHE, BBISABIISTH
HEJOCTAaIONINe WM W30BITOYHBIE JaHHBIC, BBIOMpPATh 3aKOHBI U (POPMYJIHI,
HEOOXOQUMbIE  JJii  pELIeHHWs, MPOBOAUTH pacué€Thl U  OLEHUBATH
PEATMCTUYHOCTH MOTYYEHHOTO 3HaYCHHS (PU3NUECKON BETUUHHBI;
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pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PU3UIECKIX
METOJIOB, HCIIOJIb3Ysl ONHMCAHWE UCCIEAOBAHUS, BBIICIATh IMPOBEPSIEMOE
NpPEINONIOKeHNEe,  OLEHUBATh  NPAaBUIBHOCTh  MOPSAAKAa  MPOBEICHUS
WCCJICJIOBAHMSI, JICIATh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YNIbTAThl HAOIIOICHUN
Y OTIBITOB;

IPOBOAUTDH OMBITHI MO HAOMIONEHUIO (DU3MUECKUX SIBICHUUA WA (DU3HUECKUX
CBOMCTB Ten (W3yuyeHHUE BTOPOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs
DHEPTrUH, 3aBUCUMOCTbH TMEepHoia KojaeOaHu MPY>KUHHOTO MasTHUKA OT MacCChl
rpy3a W KECTKOCTH TPYKHUHBI W HE3aBUCHMOCTh OT aMIUIMTYABl MaJbIX
Koe0aHul, MPSIMOJMHENMHOE pacHpOCTpaHEHUE CBETA, pa3yIoKEHUE OerIoro
CBETa B CIEKTP, U3yUEHHE CBONCTB H300paKEeHHUs B IJIOCKOM 3€pKajle U CBOWCTB
n300paXkeHusl MpeaMeTa B coOuparoilei JMH3e, HAOMIOJCHUE CIUIOMIHBIX M
JMHENYAThIX CHEKTPOB M3JIyUEHUs): CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY U3
U30BITOYHOTO HaOOpa 0O0PYI0BaHMSI, OTTUCHIBATh XO/I OIIBITA U €T0 PE3YJIbTATHI,
bopMyIUpOBaThH BBIBOBI,

NPOBOAUTHL TPH HEOOXOJUMOCTH CEPUI0 MPSAMBIX H3MEPEHUH, OIpeaemss
CpellHee 3HAYeHUE U3MepsieMol  BeIUYHMHbl  ((DOKYCHOE  pacCTOSIHHE
coOuparoieil  JTuH3bl), OOOCHOBBIBATH BBIOOp  crmocoba  U3MEpPEHHUs
(M3MepUTENBHHOTO MPUOOpa);

IPOBOAUTHL  MCCIEAOBAHWE  3aBUCHMOCTEH  (U3MYECKUX  BEIMYUH  C
UCTIOJIb30BAaHUEM TPSMBIX HW3MEpPEHUH (3aBHCHUMOCThH IMyTH OT BPEMEHU TMpHU
PaBHOYCKOPEHHOM JBMXEHHM 0€3 HauyaJbHOW CKOpPOCTH, MepHoia KoyieOaHHit
MaTEMaTUYECKOr0 MAasTHUKA OT IJWHBI HUTH, 3aBUCHUMOCTU YyTjia OTPaKCHHS
CBETa OT yrJja MaJIeHus W yrjia MpeIoMIICHUs OT yria MaJeHus ): TJIaHuPOBaTh
UCCIIEIOBAaHUE, CaMOCTOSITENIbHO  coOMpaTh  YCTaHOBKY, (PHKCHUPOBATH
PE3yNbTaThI MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUC TaOIHII U
rpauKoB, AeNaTh BBIBOBI IO pe3yJibTaTaM HCCIEAOBAHNUS;

IPOBOANUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUYHH (CPEHss CKOPOCTh U
YCKOpPEHHUE Teja MPU PaBHOYCKOPEHHOM JBI)KCHUHU, YCKOPEHUE CBOOOIHOTO
najieHus, >KECTKOCTh TPYXKUHBI, KOIP(OUIIMEHT TPEHHUS CKOJIBKCHHUS,
MeXaHu4yeckas paboTa HW MOIIHOCTh, 4YacTOoTa U Tepuoja KojeOaHui
MaTEeMaTHYECKOTr0 U MPYKMHHOTO MasTHUKOB, ONTUYECKasl CHJIa cOOMparolei
JUH3bI, PAJMOAKTUBHBIA  (OH): IJIAHUPOBaTh M3MEPEHHUs, COOUpPATH
DKCMIEPUMEHTAIbHYI0O YCTAHOBKY W  BBIMIOJNHATH  W3MEPEHUS,  CIeAys
NPEI0KEHHON HHCTPYKIIMH, BEIYMCIIATH 3HAUCHHUE BEIMYMHBI M aHATH3UPOBATH
MOJTyYEHHBIEC PE3yIbTaThl C YUYETOM 33JaHHOW MOTPEIIHOCTH U3MEPEHUI;
co0MoIaTh MpaBWiia TEXHUKH O€30MacHOCTH mpu padboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;
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pa3iauuaTh OCHOBHBIE TIPU3HAKK H3YYEHHBIX  (DU3MUECKHX  MOJENEeH:
MaTepuagbHas TOYKa, a0CONIOTHO TBEPAOE TENO, TOYCUHBIM MCTOYHHUK CBETA,
Jy4, TOHKas JMH3a, IUIaHETapHAask MOJEIb aTOMA, HYKJIOHHAs! MOJIENIb aTOMHOTO
AApa,

XapaKTepU30BaTh MPUHIUIIBI JEUCTBHUS U3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOpPOMl HAa MX OMHCAHMS (B TOM YHCIE: CHUAOMETP, JATUUKH
MOJIOXKEHUS, PACCTOSHHUS M YCKOPEHHUs, PAaKeTa, 3XOJOT, OYKH, IMEPUCKOIL,
¢oToanmapar, ONTHYECKHE CBETOBOJbI, CHEKTPOCKOI, JO3UMETpP, Kamepa
Bunescona), wucnonp3ys 3HaHMS O CBOMCTBaxX (IU3UYECKUX SBICHUN U
HeoO0XoauMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOILECCOB IMPHU
pelIeHnn Y4eOHO-TIPaKTUUECKUX 3a/lay, ONTHYECKUE CXEMBbI JUIsl TOCTPOCHMUS
M300pakeHUH B MJIOCKOM 3epKajie U coOMparoIien J1H3e;

OPUBOAUTH NMPUMEPHI (HAXOIUTh MH(OpPMALMIO O MPHUMEPAX) MPAKTHUYECKOrO
UCITOJIb30BaHUs (PU3UUECKUX 3HAHUH B IIOBCEIHEBHOM KU3HM JIs1 00OECTICUEHUS
0€30MacHOCTH MpU OOpAILIEHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMM,
COXPAaHEHHUSl 3/I0pOBbS U COOJIOJEHHUS HOPM DKOJOTMYECKOTO IOBEICHUS B
OKPY’KAIOIIEH CPEE;

OCYUIECTBJIATh MOUCK MHPOpMauuu ¢uznueckoro coaep:kanus B MHTepHeTe,
CaMOCTOATENbHO  (QOPMYJIUpPYs TOUCKOBBIM  3alpoc, HAXOAUTh MYTH
ONpENeNeHUs] JOCTOBEPHOCTH TMOJYYEHHOHM UWHGPOpMaluud Ha OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh IPHU BBINOJIHEHUN YYE€OHBIX 3aJaHUNl HayYHO-TIONYJISPHYIO
aUTEpaTypy (U3MUYECKOTO COJEp KaHMs, CIPABOYHBIE MaTEpHalbl, PECypChl
cetu  MHTepHer, BiajeTb NpUEMAaMH  KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBaHusi HHGOPMALUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTb COOCTBEHHbIE IMHCHMEHHbIE M YCTHBIE COOOILEHUS Ha OCHOBE
uHpOpMalMu U3 HECKOJbKMX MCTOYHUKOB (DU3MUECKOTO COJEpkKaHUS,
nyOJUYHO MPEACTaBIATh PE3yJIbTaThl MPOEKTHOW WM HCCIEIOBATENbCKOM
JESATEIIBHOCTH, TPU 3TOM T'PAMOTHO MCIIOJBb30BaTh W3YUYECHHBIA IMOHATUWUHBIN
anmapaT H3ydyaeMoro pasfena (U3MKM M CONPOBOXKIATh BBICTYIICHUE
npe3eHTalnuen ¢ ydéToM 0COOCHHOCTEHN ayAUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosunyecTBOo 4acoB JJIeKTPOHHbIE
HaumenoBanue pa3aesioB M TeM (uudpoBbie)
Ne ni/m P KonrpoJsbnsie | IIpakTnyeckue op
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUA
MexaHHYeCKOe ABHXKCHHE U CITOCOOBI €ro bubmnoreka IIOK
1.1 10 1
OITMCaHUS https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.2 BzaumMoneiicTBue Te 20 1 3
MMOACHCTBAC TET https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 3 10 3
AKOHRT COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3znen 2. MexaHu4yeckHe KoJ1e0aHusl H BOJHBI
bu6nuorexa [IOK
2.1 M 0 7 3
CXAHMHCCKUE KOJICOaHHIA https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 MexaHn4ecKue BO .3 8 1 3
XAHITACCKHC BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3zgen 4. CBeToBbI€ AABJICHUSA
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI PacIpOCTPaHCHHS CBETA 6 2 bubmorexa HOK
' pacupoctp https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.2 JIMH3BI ¥ oN'THYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
but6mmoreka [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bubnunoreka LIOK
51 Hcnyckanue v morjaouieHe cBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
52 CTpoeine aTomHOro A1pa 0 ! https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
5.3 SAnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
6.1 [ToBTOpEeHME U 00001IEHUE COAEPHKAHMS 9 9 bubmuoteka [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

HOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kontpoubnbie | [IpakTuyeckue
n/n Bcero H3ydeHust o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
1 Mexannueckoe ABMKEHUE. MatepuaabHas 1
TOYKa
Cucrema orcuera. OTHOCUTEILHOCTD bu6mmoreka [IOK
2 1
MEXaHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE 1 bubmorexa LHOK
p p https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE
4 nBukeHue. CpeHsst © MTHOBEHHas 1
CKOPOCTh
5 [IpssMonMHENHOE PaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpsIMOJIMHENHOTO
6 paBHOYCKOpEHHOTO ABIKeHU. [ paduk 1
CKOpPOCTH
JlabopartopHast pabora "OnpeneneHue
7 CKO peHI/ISII) Tenellj pu aBHOpCKO €HHOM 1 1 bubmorexa HOK
YEKOP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JBUKCHHH 10 HAKIIOHHOW TTOCKOCTH
8 CBoOoanoe majgenue teia. OneIThl [amunes 1
PaBHOMEpHOE JIBIDKEHUE TI0 OKPYKHOCTH.
P PIRHOS Bummorexa [IOK
9 Ilepuon u yacrota oOpamenus. JIuneitnas 1

" yrjioBasg CKOpOCTHU

https://m.edsoo.ru/ff0ael76
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https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

10

LIeHTpOCTPEMUTENILHOE YCKOPEHUE

. bubnmoreka [JOK
11 [TepBrlii 3ak0H HproTOHA. BEKTOP CUIIBI https://m.e dSO(I)_Fru /F1086612
12 Bropoii 3akon Herotona. bubmmorexa [IOK
PaBHOpelicTBYrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon Hetotona. Cynepno3unus bubnnoreka HOK
cuil https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB bubnnoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 | Cuna ynpyroctn. 3akon T'yxa it metsoosufiossca
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTH
17 JIaGopartopHas pabota «Onpenenenue bubnnorexka [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Cua Tpenus https:// m.edsog ru/ff0af738
19 | Pemenue 3amau no teme «Cuina TpeHUs» ngi;lr?]f;zggﬁf 0afa26
20 JIaGopartopHas pabota "Onpeznenenue bubnnoreka [JOK
Kod(duUIleHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3aKoHBI bu6mmorexa [IOK
Herotona. Cuina ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ffOafb8e
Cuia TSOKeCTH U 3aKOH BCEMHUPHOTO
22 | TaroteHus. Y CKOpeHUe CBOOOIHOTO bubmmorexa [OK

HajacHus

https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

VYpoxk-konpepenuus "JIBrxeHue e

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"

Pemenue 3agad mo reme "Cuna TsHKECTH U bubmuorexa [JOK

24
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
IIepBas kocMHU4eCKask CKOPOCTb. bubnuoreka [IOK

25
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuaibHON TOYKH.

26 AGcomoTHO TBEpIOE Tello. PaBHOBecHe bubnnoreka [JOK
TBEPAOTO TeJa C 3aKPETVIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaIICHUS

27 MowmenT cubl. LenTp TspkecTn

28 Pemenue 3ampau mo reme "MOMEHT CHITBL. bubnuorexa [JOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboOTE MO

29 e He "MexaHmnuec TEe BI/DKGEI/IC bubmorexa LIOK
TeM XaHUYECK .

. s https://m.edsoo.ru/ff0b0408
Bzanmoneiicrue ten"
Kontponbnas paboTa mo teme
30 "M P fe crite bubmuorexa [JOK
BIDKCHHE.
exaHquCK g https://m.edsoo.ru/ffOb06ec
Bzanmoneiictue ten"
Nmnynse Tena. UMnynbe cuibl. 3aKoH
31 Y y v e bubmuorexa [JOK
.Y u
COXpAHCHIA HMHYHBC;‘I pyT https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBHE

39 Pemenne 3agau mo teme "3akoH bu6mmoreka [JOK
COXpPaHEHHUs uMIyibca" https://m.edsoo.ru/ffOb096¢c

33 VYpok-koHpepeHuus "PeakTuBHOE

JBUKEHHE B IPUPOJE U TEXHUKE"
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https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

bubmuoreka [JOK

34 | M 0
EXAMIICCKA pabOTa 1 MOMEHOCTS https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U bubnmoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ffob0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS TPU PABHOMEPHOM
JBUKCHHUH TeJa M0 TOPU30HTAIBHON
MTOBEPXHOCTU»
37 Cas13b Hepruu u padotsl. [loTeHanbHas
SHEprus
Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
38 .
KUHETHUYECKON SHEPrUun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHUsSI SHEPTUU B MEXaHUKE
40 JIaGopatopHas pabota «/3yueHue 3akoHa bubnnorexka [JOK
COXPAHEHUS SHEPTUID) https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO bu6mmoreka [IOK
XapaKTEPUCTUKU https://m.edso0o.ru/ff0b1858
42 3aryxatomue Kojiebanusi. BeiHyk1eHHbIE bubnnoreka [JOK
koseOaHus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPYKUHHBIA MasITHUKU
VYpok-nccnenoBanue «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmorexa HOK
PHOA https://m.edsoo.ru/ffOb197a
MIPYKUHBI U MAcChl Tpy3a»
45 [IpeBparenue sHeprun Npyu MEXaHUUECKUX

KOJIeO0aHUAX
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https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

JIaboparopHas pabota «OnpeneneHue
YaCTOTHI U TIEPHO/Ia KoJIeOaHu i
PY)KUHHOTO MasTHHUKA»

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

47

JlaboparopHas pabora «IIpoBepka
HE3aBHCUMOCTH TIepHo/ia KosebaHuii rpysa,
MOJIBEIIICHHOTO K HUTH, OT MacChl rpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE
MOIEPEYHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koupepenuus "MexaHndeckue
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

50

3Byk. PacnipocTpanenue u oTpaxkeHue
3BYyKa

51

Ypoxk-uccienoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pE30HaHC

53

VYpok-koHpepenius "YIbTpa3zByK U
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToarotoBka K KOHTPOIBHOU paboTe MO
Teme "3aKOHbI COXpaHEeHUsI. MeXaHHn4eCKHe
KoJieOaHus U BOJTHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KontponbHas paborta no reme "3akoHbl
coxpaHeHMs. MexaHnuyeckue KojaeOaHus u
BOJIHBI"
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https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE ToJIe.

bubmuorexa [JOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 | CpoiicTBa 371€KTPOMarHUTHBIX BOJIH
Ypok-koudepennus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. Mcniosib30BaHue bubnnoreka [HOK
3JIEKTPOMATHUTHBIX BOJIH JIJIsI COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
Vpok-uccnenosanue "M3yueHne cBONCTB
59 3npeKT OMAarHUTHBIX BOJ'IHy: MTOMOIIBIO bubmmorexa [JOK
P " https://m.edsoo.ru/ff0b2c6c
MOOMITEHOTO TeIedoHa
50 Pemenue 3a1a4 Ha onpe/esieHne 4acTOThl U
JUIMHBI 3JIEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHas Ipupo/ia CBeTa.
61 CkopocTb cBeTa. BomHOBBIE CBOMCTBA bubmmorexa [OK
P ' https://m.eds00.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acmpocTpaneHue cpera. 3arMenus CoHIa bubmorexa HOK
pactipoctp ’ https://m.edso00.ru/ff0b3658
u JIyHbl
3aK0H OTpa)KeHUs CBETa. 3epKaja.
63 | Pemrenue 3aja4 Ha MpUMEHEHHUE 3aKOHA bubmmorexa [JOK
p https://m.edsoo.ru/ffOb38c4
OTpa)XKE€HHs CBETA
64 [Ipenomiienue cBeta. 3aKOH MPETOMIICHHS bubnuorexa [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bu6mmoreka [JOK
65 | Mcmonb3oBaHME MOJTHOTO BHYTPEHHETO

OTpaXXCHUA B OIITUICCKUX CBETOBOAAX

https://m.edsoo.ru/ff0b3c5c
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https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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https://m.edsoo.ru/ff0b3c5c

Jlaboparopuas pabota "Hccrnenoanne
3aBUCHMOCTH yTJIa TPEIOMIICHHUSI

66
CBETOBOTO JIy4a OT yIJla NaJIieHus Ha
rpanute "Bo3ayx-crexsio""
Ypok-koHpepennus "Mcnons3oBaHue
67 MTOJTHOTO BHYTPEHHETO OTPKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIunzel. OnTHYecKas Cujia JTUH3BI
https://m.edsoo.ru/ffOb3f2c
bubmuorexa [JOK
69 [TocTpoenue n3o00pakeHUi B TMH3aX
P P https://m.edsoo.ru/ffOb444a
JlaboparopHas pabora "OmnpeneneHue
70 ¢box EHOFE accpTo;IHI/I;I u OI;[TI/IquKoﬁ bubmorexa HOK
Y P . " https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIEH JTMH3BI
71 Ypok-koHpepenmus "OnTudeckue bubnuotexa [JOK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuyeckas cucrema. 3peHue bubmmorexa [OK
P https://m.edso0.ru/ff0b4684
73 Ypok-koHpepenmus "JledexTsl 3peHus.
Kak coxpanuts 3peHue”
PaznoxxeHne 6eoro cBeTa B CIIEKT).
74 Omnertel HetoTona. Croxxenue bubmorexa HOK
’ https://m.edsoo.ru/ff0cOf4c
CHEKTpaJbHBIX I[BETOB. Jlucmepcus cBeTa
JlabopaTtopHas padota "OMBITHI 11O
75 Pa3IoKEHUIO OEJIOT0 CBETa B CIIEKTP U bubnuotexa [JOK

BOCHPUATHIO LIBETA IPEIMETOB MPH UX
HaOJII0ICHNH uepe3 [BETOBbIe (GUIbTPHI"

https://m.edsoo.ru/ff0cOe2a
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VYpok-nipaktukyM "BosiHOBBIE CBOMCTBA

76 CBeTa: qucriepcusi, MHTephepeHIus 1
mudpakmus"
77 Omnsitel Pe3epdopaa u ruranerapHas bubmmoreka [JOK
MOJEb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
79 Hcnyckanue u MOIIOMEHUE CBETa aTOMOM. bubnnorexa [JOK
KBantsl. JIuHeiyaThie CIEKTPHI https://m.edsoo.ru/ff0c144c
Ypok-nipaktukyMm "HabnrogeHue criekTpoB bubnuorexa [JOK
80
ucryckanus'" https://m.edsoo.ru/ff0c1550
81 | PagmoakTUBHOCTH U €€ BUIBI bubmorexa LHOK
. s https://m.edso0.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnuorexa [JOK
82
MOJIEeNb https://m.edsoo.ru/ffOc18ac
bu6mmoreka [IOK
P .U
83 aIM0AKTUBHEIC MPeBpaIieHus. M30Tonsl httos://m.edsoo.ru/foclald
84 Pemenue 3amau o treme: "PannoakTuBHBIE bubnuotexa [JOK
npespamieHus" https://m.edsoo.ru/ff0clb4a
85 | Ilepmon momypacmnana
VYpok-koH(pepenus "PagnoakTuBHbIE
86 I/IBFJ)'I eHI/I:Ib BI:;'[ ; ozie MI; 17000303 (S bubmmorexa [JOK
i | PHPOE, MEAIITE, https://m.edsoo.ru/ff0c2126
TEXHUKE
87 SAnepHsble peakiy. 3aKOHbI COXpPaHEHUS bubnnoreka [JOK
3apsiJ0BOTO U MACCOBOTO YUCET https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3U aTOMHBIX siziep. CBsA3b bubnuotexa [JOK

MAacCCBI 1 DHEPIrun

https://m.edsoo.ru/ffOcld7a
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https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
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https://m.edsoo.ru/ff0c1d7a

Pemrenue 3ampau o reme "SnepHeie

89 |
peakuuu
Peakuuu cuHTe3a u nenenusd saep. bubnnoreka [HOK

90 N
Ucrounuku sueprun CosiHLA U 3BE3NT https://m.edsoo.ru/ffOc1e88
Ypok-koudepenus "SnepHas sHEpreTUKA.

91 JlencTBUA paguOAKTUBHBIX U3Iy4YEHUN Ha
KUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€. bubnnoreka [JOK

92
DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJIeHUS "

KonTponbhas pabota no teme

93 "DJIeKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIE BOJHBEL. KBaHTOBBIE
siBJIeHUS "

94 [ToBTOpenue, o6o6menue. Jlaboparopusie bubnmnorexa [JOK
paboTsl 1o Kypcy "BzaumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o6mcHNe. Pemenue

95 acquFI){Hx Y KaUECTBEHHBIX 3a7a4 110 TEME bubmmorexa [OK
{J | https://m.edso0.ru/ff0c2572

TerutoBsle mpoLecchl
[ToBTOpenue, o6o0menue. Pemenue
bu6mmorexa [IOK

96 | pacyeTHBIX U KaYECTBEHHBIX 3a/1a4 110 TeME

" o https://m.edsoo.ru/ff0c2a22
KIIJI TennoBBIX OBUTATEIICH
[ToBTOpenue, o6o0menue. Pemenue

97 ACYETHBIX M KaYECTBEHHBIX 337124 110 TEME bubmorexa HOK

? " https://m.edso0.ru/ff0c2b30
KII/I snexTpoycTaHOBOK
98 [ToBTOpenue, o600menue. JlaboparopHsie bubnmnoreka [JOK

paboTel o Kypcy "CBeToBbIe sIBJICHUS"

https://m.edsoo.ru/ff0c2c52
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[ToBTropenue, o6o0menue. Pabora ¢

99 TEKCTaMH 110 TeME "3aKOHBI COXPAaHEHUS B 1 bubmorexa LHOK
" P https://m.edsoo.ru/ff0c2d6a

MEXAHUKE

100 [ToBTropenue, o6o0menue. Pabora ¢ 1 bubmumoreka [IOK
texctamu 1o teme "Koiebanusa u BoHb!" https://m.edsoo.ru/ff0c2e82

101 [ToBTropenue, o6o0menue. Pabora ¢ 1 bubnuoreka [IOK
TekcTamu 110 Teme "CBeTOBEIE ABICHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHne. Pabora ¢

102 | texcramu no Teme "KBaHTOBas U sepHas 1
¢uznka"

OBILIEE KOJIMYECTBO YACOB I10 102 97

I[TPOT'PAMME
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https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

dusuka: 9-i kiacc: 6a30BbI ypoBeHb: yueOHUK, 9 kiacc/ [lepoimkun 1. M.,
I'ythuk E. M., UBanoB A. W., IletpoBa M. A., AkiuoHepHOE OOIIECTBO

«3narensctBO «lIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

®duszuka: 9-it kiacc: 6a30BbI YypoBeHb: yueOHUK, 9 kinacc/ [leprimkun Y. M.,
I'yrauk E. M., MBanoB A. U., [lerpoBa M. A., AxuuoHepHoe 00I1€CTBO

«3narensectBO «lIpocBenieHne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://resh.edu.ru,

https://nsportal.ru/,

https://infourok.ru/,

https://multiurok.ru/

https://uchi.ru

http://school-collection.edu.ru
http://www.math.ru

http://wmolow.edu.ru

https://viddeouroki.net
https://interneturok.ru/article/uroki-matematiki
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