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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA 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 npenonasanus yueoHoro npeamera «dOusukar.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (penepanbHON paboueit mporpaMmMbl BOCIUTaHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YalOIIMXCS WU OpraHM3alli0 HU3yYeHUs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o ¢u3uKe ycTaHaBIMBAET paclpesesieHue yueOHoro Marepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMmMa mo ¢Qusuke pazpaboTaHa € LEIbIO OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHMHEH, OHOJIOTHEH, acTpoHOMHUEH U (PHU3NUECKOM
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAy4YHYIO KapTUHY MHpa,
IpeoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 raaBHBIX 3a7a4 (pU3UuecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNiesieHbl B KOHIENIMU TpernojaBaHus ydeOHoro mpeamera «Pusmkay B
oOpa3zoBaTenbHBIX oOpranuzamusx Poccuiickoit @enepauuu, peann3yONIMX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TMPHUPOJBI, PA3BUTHE WX HHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (OPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ayu:

npuoOpeTeHNe 3HAHUM O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIIeHUs MPOCTEHMIINX pPACUYETHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh PUPOTHBIC SIBJICHUS M BBITIOJIHATH OTBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTANIbHBIC HCCIEIOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITUIO O COBPEMEHHBIX JOCTHKEHUSIX (U3HMKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



OO11ee yuCIo0 YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3UKH HA 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 wacoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTENb JEaeT BHIOOP MPHU MPOBEICHUU
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeIMUUHBL. M3MmepeHue Quanueckux BelWyuH. DPuUznyeckue
npudopsl. [lorpemHocts u3MepeHnit MexxayHapoiHasi CucTeMa euHulI.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAYUYHBINT METON TO3HAHUA: HAOIIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmoaaemMoro siBjaeHus. Onucanue GU3NUecKuX SIBICHHUM ¢ MOMOIIIbIO MOIeNel

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

1. OmnpenesieHHe IEHBI IeJICHUS IIKaIbl U3MEPUTEIIBLHOTO Mprbdopa.

2. H3mepenue paccTOsTHUN.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO TeaA.

4. OnpeneneHue pa3MepoOB MalbIX TEN.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTH IMOJETA
IapuKa, MyImEeHHOTO TOPU30HTAIbHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHava/ibHbIE CBEJACHUSA 0 CTPOCHUM BelleCTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, uUX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIIECTRA.

JBr>kenne yactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. B3anmonelcTBue dYacTuIl
BEIIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUJIAKOCTEH M TBEPIBIX
(kpuctammyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCS  NPUTSHKEHUEM WM
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIIOACHHUIO TEIUVIOBOIO PACIIMPEHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SBnenue uHepuMH. 3aKOH MHEpUUHU. B3anMopneiicTBue Tel Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIeCTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMUECKOTo JIBHKEHHUS Tea.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuwie pabomol u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM MIapuKa 1o
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbITEI, JHEMOHCTPHUPYIOIIME 3aBUCUMOCTb pacTshkeHUs (aedopmariim)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETUYCHUS aBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT o0bema, Temmeparyphl. llepemada maBieHUs
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEpPHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJo. BuITankuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiIeHUS )KUIKOCTHIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmnpeneneHue  BBITAIKUBAIOLIECH  CHUJIbI, JCWUCTBYIOIIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B KHAJIKOCTH, OT MACChI TEJIA.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCMMOCTH BBITAJIKUBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbiuara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momesHoro neWcTBus (mganee —
KII/I) npoctbix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass 3Heprus. KuHeTnueckas M NOTEHUUANIbHAs SHEPIUS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBH)KEHUU Tella

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS! MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbIe AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIIUE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBieHus ra3a npu U3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/ieHue Tpy COBEPLUICHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHEITHUX CHJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCMMOCTh  CHIIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mods. [IpuHuun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUIKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGota u MoOIIHOCTH 3JEKTpUYEecKoro Toka. 3akoH Jxoyms—JIenna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIIE.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsII0B U B3AMMOJICUCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3ICJICHUS MOJIFOCOB MAarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HUHTYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YE€pPE3 pPE3UCTOpP, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAINPSHKCHUNW IIPU  ITOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JaMIIOYKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TEI.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP ABHXKEHUU Tela MOoJ ACHCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONW CKOPOCTHM MYTH OTHOCATCS KaK PsJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM JBIXKCHHUH TeJa
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHne. OCHOBHbBIE XapaKTEPUCTUKHU KOJI€OaHUil: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXAaHMYECKUX BOJH. IIponmonsHble U
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJia KOJeOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasATHUKA OT MACChl Tpy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTPOMArHuTHbIX BOJH. I[llkana »ieKTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHusi cBera. llonmHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['a3 kak omnThueckass cucteMa. biM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKEHUHN CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCHMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOIO Jiyya OT yrIJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

S A A B



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. OnBITBI IO BOCIPUSATHIO LIBETA MPEAMETOB NPU UX HAOJIOJIEHUU dYepes
I[BETOBBIC (DPUIIBTPBHI.

KBaHToOBbBIE sIBJICHMS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThie CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHua U 3BE3]I.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTurka HOHU3UPYIOIIUX U3TyUCHUM.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue paanoakTuBHOTO QoHA.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHYy M0 (u3uke i o0ydaromuxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  0o0ydeHus, (GopMmupyercs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HUCCIEIOBAHMUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHbIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIMIIHATFHO JEATEIHPHOCTHBIM XapaKTep JAHHOTO pasfena pealn3yeTcs
3a Ccu€T TOro, 4YTo OOYyYalONIUEeCs BBIIOJHSAIOT 3aJaHUs, B KOTOPBIX UM
npe/iaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
dusznyecKre SIBICHHS B OKPYIKAIOIEH MPUPOJIC U TOBCETHEBHOM JKU3HH,

UCTIOJIb30BaTh HAYYHBIE METOJIbI UCCIICIOBAHMS (DU3MUECKUX SBICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaNMOOJIEE BaXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUICCKOTO HCITOIH30BAHUS PA3IMIHBIX UCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCClIeIOBaHNE 000O0MIaroero xapakrepa. Moaynb 3aBepIIaeTcsl MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 0Opa3oBaHUsI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOMN
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaskaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTHBHOMY y4YaCTHIO B OOCYKJIE€HUU OOLIECTBEHHO3HAYNMBIXH
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOT'O MO3HAHUMA:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KYJBTYPbl 3A0POBbS M  J3MOLMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTUYECKOH U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY’Kalolllel Cpejbl, IJIaHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e 8) amanTanmum K HU3MEHSIONIMMCS YCJIOBHUSIM COLMAJBLHOW W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJCHCTBUU TPU BBHIMOJHEHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITETIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O GPUZNYECKUX OOBEKTAX U SIBICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero o6pazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBHS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEYHS B paCCMAaTPUBAEMBIX (haKTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUCHUM, BBIIBUTATh TUIIOTE3BI O B3aWMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHAaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MCITOJIB30BATh BOIIPOCHI KaK MCCIIEA0OBATENbCKUI HMHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHHKAaTHBHBIE YHHBePCcAJIbHbIE YueOHbIe 1elCTBUS !

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXKICHHUS C CYXACHUSIMH JPYTUX YYaCTHHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BHIIOJTHEHHOTO (PH3MUECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMAaTh W WCIOJIB30BaTh  IMPEUMYIIECTBA  KOMaHIHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yibTaThl COBMECTHOM paboThl, 00001aTh MHEHHUSI HECKOJIBKUX JIFOJICH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(OPMYITHMPOBAHHBIM YYaCTHHUKAMH B3aHMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE DEIIECHUS B TpyMIe, NPUHATUE PEIICHUN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILLEHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS])  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTH (B TOM YHCII€ B XOJ BBIIOJIHEHHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WU JAUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSA BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECHUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh siBiieHus (Auddy3us, TEMI0BOE ABUKEHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TepeAada MAaBJiCHUS TBEPABIMU TENaMHU, XUIKOCTIMU U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHUE TeJl, [MpeBpaIIcHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpEe, B TOM uuciie (U3MYECKUE SIBICHUS B IMPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUsa, AaBlicHHWEe (TBEPAOTO Tejla, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MYECKUH  CMBICT  HUCIOJIB3yeMBIX  BEJIMYWH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (DM3UYECKUX BEJIIMYUH;
XapakTepu3oBaTh CBOWCTBA Tes, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, NPU HSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 3314 3aIUCBHIBATh KPATKOE yCIOBUE, MOJACTABIATh (PU3NUECKHIE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEISATH TPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOICTB TEII: dbopmyIMpoBaTh MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CUJIBI M TEeMIepaTypbl C MCIOJb30BAHUEM aHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABMXKYILIErocsl Tela OT BPEMEHU JBW)KEHHUS TeJa, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTH Tejla U OT INIOTHOCTU JKUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBIMOJHATh M3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeNa, CUja TPEHHS CKOJIBKCHHS,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJIBUXKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEP, NOPIIHEBON HACOC, APEOMETP), UCOIb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH JIJ1s1 obecriedeHusi 6€30MacHOCTH MpU OOpaleHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MaTepHeT, BiageTs mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIIE B COOTBETCTBUHU C IOCTaBJICHHBIMHM 33JadaMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeJa, HACHIICHHBIA W HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE, IPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyarh ABJICHUS (TEIJIOBOE pacUIMpEHUE U CKaTue, Teruionepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3anusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apAJIOB, ACHCTBUS JICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINWCAHWID HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PUBMUECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHETa, SJEKTPUUECKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACHSTH CYIIECTBEHHbIE CBOMCTBA (NMPHU3HAKH) (PU3NUYECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHUs, yHaelbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
Cuja TOKa, DJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUYECKUX BETUUHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH Oma [ yyacTKa LEeNu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCJIOBHUS 3a/ladyd 3allMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUNHBI C U3BECTHBIMU JJAHHBIMMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMBITHI 1O HAOJNIOACHHUIO (PU3MYECKHX SIBJICHUNH WM
¢u3nyeCKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
ITOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYPhl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHATHOTO MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUsS]  TEeMIepaTrypbl, OTHOCUTEIbHOMN
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpPYro C  UCIOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJM TONEPEYHOTO
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE IOCIEAOBATENIBHOIO M IAPAJUIEIBHOTO  COCAMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NUYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBas TypOUHA, amMIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPIUM, 3JIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOWMCTBAX (PUBMYECKUX SIBJICHUUA U HEOOXOIHUMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIIATh CXEMbI SJIEKTPUUYECKUX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHWW B TOBCETHEBHOM
XKU3HU JJ1 obecrieyeHus1 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW W IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJIb30BATh MPHU BBITIOJIHEHUH YyUE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
auTepaTypy  (pU3MYEecKoro coiepXaHHs, CIpPaBOYHbIE MaTepUabl,
pecypchl ceti MHTEpHEeT, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJep)KaHUsl, B TOM 4YHUCJIE MYOJIMYHO NPEACTABIATH PE3YIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBAHUN (DUIUUECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTH 34 BBINOJHEHUEM IUIaHa JCUCTBUI U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
NEeATEIbHOCTh IPYIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aMOJICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

K xoHIty 00ydeHus B 9 kJacce npeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKCHUS, aedopmarus
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YJIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, ajibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
MaJIeHUEe TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
U3ITyYCHHs) TI0 OMUCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBHI, ABMKEHUE TIaHeT COJTHEYHON CHCTEMBI, PEaKTUBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPaUOIECTOBOTO W PEHTTCHOBCKOIO H3IYYEHHUM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KoJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPH OTHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
000O3HAaUEHUsI W €IUHUIIBI (PU3MUECKUX BEJTUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEJIMYHMHY C JAPYTMMH BEJIMYMHAMH,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMKH CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amumies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATH €r0 MaTEMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IIaroB C OMOpOM Ha 2—3 W3YyYEHHBIX CBOMCTBA (DU3MUECKHUX SIBICHUM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM U30BITOUHBIC TaHHBbIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3Ys OMHCAHWE HCCIEIOBAHMS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(u3MYEeCKUX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbloTOHA, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, M3yUYEeHUE CBOHCTB M300paKEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0Opy/OBaHUS, ONHCHIBATH XOJ ONbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJNTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKHX BEITUYHH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPeIoMJICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJNUTh KOCBEHHBIE H3MEpPEHUsl (U3NYECKUX BEJIWYUH (CpeaHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTH4ecKoro M MPYKMHHOTO MasiTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEpHUCKol, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUYECKUX TMPOIIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
IPAKTHYECKOr0 HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMoCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEJIBHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEpaTypy (pU3MUECKOro CcoAep)aHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
UHpOpMAIlMM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOIO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAIMell ¢ Yy4ETOM OCOOSHHOCTEW ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTnueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1.®0u3uka u e€ poJib B NO3HAHNH OKPY:KaI0LIero Mupa
bubmuorexa [JOK
1.1 o - 2
MSHIE - Hayka 0 Hipupole https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
VISHTHCCIIE BT https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.3 E 7 2 1
CTECTBEHHOHAYUYHbIH METO/1 MO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2.IlepBoHayanbHble CBeleHUS O CTPOCHMH BelllecTBa
bu6nmoreka [JOK
2.1 C 1
TPOCHIE petiecta https://m.eds00.ru/7416194
59 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 9 1 bu6mmorexa [IOK
' BEIIECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHHIC COCTOARMA BetectBa https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Paznen 3./IBu:xeHue M B3aumMo/ieiicTBUE TeJl
bubmuoreka [JOK
3.1 M 3
CXAMMICCIOT ABIDICHHC https://m.edso0.ru/7f416194
3.2 Huepuus, macca, II0THOCTh 4 1 bubmuoreka [JOK



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

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

bubmuorexa [JOK

33 Crna. Bugst cun 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4./[aBnenne TBEPABIX TeJI, AKUAKOCTEH U ra3oB
41 [asnenue. Ilepenaya naBineHus: TBEPAbLIMU 3 bubnuorexa [JOK
' TEIaMH, JKUJIKOCTSIMH U Tra3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlapetine KuKocTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATvocheproe rapnerne 6 https://m.edso0.ru/7f416194
44 JelicTBHE )KUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX T€JIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nes S.PaGora 1 MOIIHOCTb. JHEpPrus
bu6mmoreka [IOK
>1 Pabora u mommOCTS 3 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2 IT 1
° POCTBIC MEXAHHIIMBT > https://m.edso00.ru/7f416194
bubmuorexa [JOK
53 Mexanmreckas sHepris 4 1 https://m.edsoo.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1.TenoBble siBiaeHUsI
. bubnuorexa [JOK
11 CTpocHHe i CBOHCTBA BeLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBHIS HPONECChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2.2jekTpuyeckne 1 MATHUTHBIE SIBJICHUS
51 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubnuoteka [JOK
' W UX B3aUMOJICIICTBHE https://m.edso0o.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 DIICKTPOMArHHTHAA HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1.Mexanuveckne siBJIeHUSA
11 MexaHn4ecKkoe JIBMKEHHE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOACHETBHE TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHRL COXpATICHITA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2.Mexanuyeckne KoJie0aHus U BOJHbBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHITICCIHE KOACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKre BOJHBL. 3 8 1 3
HAHMHECCRAL BOIHBL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Paspnen 3.2/1eKTpOMarHuTHOE 10JI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3zngean 4.CBeToBbI€ IBJICHUS
4.1 3aKOHBI pacIpoOCTPaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

bubmuoreka [JOK
4.2 JIH3BI 1 onTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pazgea S.KBaHnToBbBIC SIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue 1 MoryiomeHue cCBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpoetiiie ATOMHOIO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SAnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nesn 6.IloBTOpUTEILHO-0000 IHAI0IIM I MOYJID
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 2 bubnnorexka [JOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Konrpoabnbie | IlpakTuueckue p
n/n Bcero u3ydyeHusi  o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
®du3rka — HaykKa 0 IpUpo/e.
1 SBnenus npupopl. usndeckue 1 https://m.edso0.ru/3c9c9366
SIBIICHUS
Mexanuueckue, TeIIOBbIE,
2 3JICKTPUUYCCKUE, MAaTHUTHBIC, 1 https://m.edsoo.ru/df1f6fb8
CBETOBBIE, 3BYKOBBIE SIBIICHUS
Ou3nyecKue BEIUIMHBI U UX
3 1 https://m.edsoo.ru/6185e41e
U3MepeHue
VYpok-uccnenosanue "M3mepenne
TEMIEPATYPHI IPU TIOMOIIN
4 PaTypRL TP o 1 1 https://m.edso00.ru/2312c9d7
YKUJKOCTHOTO TEPMOMETpPA U JaTINKA
TeMneparypol"
Kak ¢u3uka u 1pyrue ecTecTBeHHBIC
HAyKH H3y4aroT IPHUPOJTY.
5 EcTtecTBeHHOHay4YHBIN METOJ 1 https://m.edsoo.ru/3842f3a4
no3HaHus. Onucanue PU3NIecKux
SIBIIEHUH C TIOMOIIIBIO MOJIEeTIEi
VYpok-uccnenosanue "IIposepka
TUIOTE3bI: JaTbHOCTh MONETA
6 A 1 1 https://m.edsoo.ru/145e7ble

LHapI/IKa, HyH_[eHHOFO FOpI/ISOHTaJ'H:HO,
TeM OoJIbIIIe, YeM OOJIbIIIE BBICOTA



https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/3842f3a4
https://m.edsoo.ru/145e7b1e

mycka"

Ctpoenue BemiecTBa. ONbITHI,
JIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHE BEIIECTBA

https://m.edsoo.ru/12a57dbb

I[BI/I}KCHI/IC JacTull BEIIECCTBa

https://m.edsoo.ru/bcdf4162

VYpoxk-uccienopanue «OMbITHI 1O
HAOJIFOJEHUIO TEILIIOBOrO
paCIIMPEHHSI Ta30BY

https://m.edsoo.ru/dc28d455

10

AI‘peFaTHBIe COCTOAHHUA BEIICCTBA

https://m.edso0.ru/93dd87d7

11

B3anMocBs3b MEXKIy CBOHCTBAMHU
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOAHUAX U UX
ATOMHOMOJICKYJIAPHBIM CTPOCHUCM.
Oco0EeHHOCTH arperaTHbIX COCTOSTHUHN
BOJBI

https://m.edsoo.ru/bb22e4a5

12

MexaHudeckoe JBMKEHUE.
PaBHOMEpHOE U HEpaBHOMEpPHOE
JBHIKEHHE

https://m.edsoo.ru/43ceab19

13

Cxopoctbs. EnMHHALIBI cCKOpOCTH

https://m.edsoo.ru/fdd6c394

14

Pacuer IMyTH 1 BpCMCHU NBUXKCHUA

https://m.edsoo.ru/f1164e28

15

Huepuus. 3akoH UHEPIUH.
BzaumopeicTBue Ten Kak npuIrMHa
M3MEHEHUS CKOPOCTH JIBUKEHUS TEI

https://m.edsoo.ru/7b9b482e

16

IInoTHOCTE BemiecTBa. Pacuet Macchl
1 00beMa Tejia IO €ro MNIOTHOCTH

https://m.edsoo.ru/4cd7ale8

17

JlaGoparopHas paboTa
«OrnpenenenHue MmIoTHOCTH TBEPIOTO
Tenay

https://m.edso0.ru/766f1f89
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Pentenue 3amau mo treme "IlmoTHOCTH

18 " https://m.edso0.ru/3f769a5a
BEIIECTBA
Cwita KaK XapakTepUCTHKA

19 B3auMoaencTeus Teir. Cuiia https://m.edsoo.ru/2546928¢c
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «3yueHue

20 SABHCHMOCTH PACTIDRCHHA https://m.edsoo.ru/afbd9bdd
(medopmanum) NpyKUHBI OT
MIPHIOKEHHOUW CHITBDY

21 SIBnenue Tarorenus. Cuia TSHKECTH https://m.edsoo.ru/5f763ae9
CBSI3b M@Ky CHIION TSKECTH H

22 Maccoii Tena. Bec tena. Pemenue https://m.edso0o.ru/511ca9df
3aaa4 o teme "Cuia tsoxectu”

23 CH1a TOKECTH Ha APYTHX IIAHETAX. https://m.edso00.ru/384287b
du3nyecKue XapaKTePUCTUKH TITAHET

24 N3mepenue cun. Jlunamomerp https://m.edsoo.ru/f6639f2d

25 Bec Tenma. HeBecomocth https://m.edso00.ru/594bb9cd
CrnosxeHue IByX CUJI, HalIPaBJIEHHbIX

26 10 OIHOM MPSAMOIA. https://m.edsoo.ru/62elae35
PaBHOn€elicTBYIOIIASA CHIT

27 Peerne faﬂaq 110 Teme https://m.edso0.ru/78755da8
"PaBHonelicTBytOMmAast cui"

28 Tpettite CKOMBAKEHHS H TPEHIE MOKOS. https://m.edso0o.ru/8481b4bd
TpeHue B pupojie U TEXHUKE
JlaGopatopHas pabora «3yueHue

29 SHBHCHMOUTH CILIL Tpemti https://m.edsoo.ru/99ea5ef7

CKOJIBXKE€HUA OT CUJIbI AaBJICHUA N
XapakTepa CONPUKACAIOIIHXCS
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MTOBEPXHOCTEM»

30

Pemenue 3amau Ha onpeencHue
PaBHOJICHCTBYIOIICH CUJIIBI

https://m.edso00.ru/38b267b8

31

Penrenue 3amau mo remam: «Bec
tenay, «I'paduueckoe n3oOpakeHue
cuiy, «Cuisly, «PaBHOAEHCTBYIOIIAS
CHII»

https://m.edsoo.ru/f2fbfbaa

32

KoHTposbHast paboTa 1mo Temam:
«MexaHndecKkoe IBIMKEHHIEY,
«Macca, III0THOCTBY, «Bec Temay,
«['padmueckoe n300pakeHue Cuim,
«Cuibn»

https://m.edsoo.ru/33fe531c

33

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEJIUYEHUS J1aBICHUs

https://m.edsoo.ru/e56bd875

34

JlaBrienue ra3za. 3aBUCUMOCTD
JIaBJICHUs ra3a OT 00bEMa,
TEeMIEPaTyphl

https://m.edsoo.ru/41e7cach

35

Ilepenaya naBiieHUs TBEPABIMU
TeJIaMH, KUJIKOCTSIMU U Ta3aMU.
3akon ITackans

https://m.edsoo.ru/cfb73461

36

I[aBJ'IeHI/IC B XXUJAKOCTH U Ira3sc,
BBI3BAHHOE ASHCTBUEM CHJIbI TSKECTU

https://m.edso0.ru/8e8367h5

37

Pemenue 3agau no teme «/laBnenue B
JKUIKOCTH U Tase. 3akoH [lackais»

https://m.edsoo.ru/3c9f6fad

38

Coobmaromnmecs cocysl

https://m.eds00.ru/384621b8

39

I'mopasnuueckuii mpece

https://m.edsoo.ru/f6417ca4

40

Manomertpsl. IlopuiHeBoi
JKAIKOCTHBIM HAcoC

https://m.edso0.ru/1f58766b
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41

Atmocdepa 3emn. [Ipuanns
CyIIIECTBOBAHMS BO3TYIIHON
0000uKkH 3emiau. 3aBUCHMOCTD
aTMOC(EpHOTO JIaBJICHUsSI OT BBHICOTHI
HaJl ypOBHEM MOPS

https://m.eds00.ru/9249h692

42

Bec Bozmyxa. AtmocdepHoe
JIaBJICHUE

https://m.edsoo.ru/ccd4dad5

43

W3mepenne aTMOChEpHOTo JTaBIICHHS.

OmneiT Toppuuennu

https://m.edsoo.ru/22f14fba

44

3aBUCUMOCTH aTMOC(EpPHOTO
JAaBJICHUSA OT BBICOTBI HAJl YPOBHEM
MOopsI

https://m.edsoo.ru/6¢c48c524

45

Bbapomerp-anepoua. AtmocdepHoe
JIaBJICHNE Ha Pa3INYHBIX BBICOTAX

https://m.edsoo.ru/e7a99517

46

Pemenue 3agad mo reme
"ATtMocdepHoe aaBneHue"

https://m.edsoo.ru/c12835a8

47

I[eﬁCTBHC KHUAKOCTHU U ra3a Ha
IMOTrPY>KECHHOC B HUX TEJIO.
ApXI/IMe,I[OBa cHulia

https://m.edsoo.ru/ac71c7fa

48

JlaGoparopHas paboTa
«OmnpeneneHne BhITAIKUABAOIIECH
CHUJIbI, ICMCTBYIOIIEH Ha TEJO,
MOTPYKEHHOE B )KUIKOCTbHY

https://m.edso0.ru/3749d5cc

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeNa B BOZIE OT 00bEMa MOTPYy>KEHHOM
B )KHJIKOCTh YaCTH TEJIa»

https://m.edso0.ru/3c11398c

50

II;maBanue ten

https://m.edsoo.ru/celf25ac
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51

JlaGopaTopHnast pabota
"KoHncTpyrpoBanue apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOJKH U
omnpezaeneHue e€ rpy30n0abEMHOCTH"

https://m.edsoo.ru/ce4a8f8a

52

Pewenue 3aiay no remam:
«IInaBanue cynosB.
BosznyxomiaBanuey, «/laBnenne
TBEPABIX TEJ, )KUIAKOCTEU U ra30B»

https://m.eds00.ru/3373694e

53

Mexanunueckasi pabota

https://m.edsoo.ru/8a8cac47

54

MormHocts. EquHuiisl MOIIHOCTH

https://m.edso00.ru/4395592e

55

VYpoxk-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noabEMeE 10 JecTHHIE"

https://m.edsoo.ru/8e9f821a

56

[IpocTsie MexaHu3Mel. Peryar.
PaBHOBecue cuit Ha ppruare

https://m.edsoo.ru/1283aa34

57

KonTposnbHas padbora no teme
«/laBneHue TBEPABIX TN, KUAKOCTEN
u ra3oB» / Bcepoccuiickas
npoBepoyHas paboTa

https://m.edso00.ru/3c¢391d99

58

PesepBHrIit ypok. Pabora ¢ Tekctramu
1o TeMe «JlaBiieHne TBEPABIX TEll,
KUJKOCTEH U Ta30By /
Bcepoccuiickas mpoBepodHas paboTa

https://m.edso0.ru/76988618

59

Prruaru B TexHUKE, OBITY U IPUPO/IE.
JlaGopaTtopHnast pabota
«HccnenoBanue ycIoBHiA paBHOBECHS
peryara

0.5

https://m.edso0.ru/85ed83cc

60

Penrtenue 3amad mo teMe «Y CIIOBUA

https://m.edsoo.ru/6d1cdc72
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PpaBHOBECHUA pblyara

61

Koadduruent nonesHoro nercTBus
Mexanu3ma. Jlaboparopnas pabora
«3mepenue KII/] HakinoHHO#M
IJIOCKOCTH

0.5

https://m.edsoo.ru/8a91d11d

62

Pemenue 3agau no teme "Pabora,
MortHocTh, KIT/"

https://m.edsoo.ru/ab3c7eaf

63

MexaHnuueckasi 3Heprusl.
Kunernueckas u noreHuuanbHas
SHEprus

https://m.edsoo.ru/2delcc24

64

3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

https://m.edsoo.ru/92e9efac

65

YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMEeHTAJIbHOE OIpEIeIeHNE
W3MEHEHHUS KUHETUYEeCKOU 1
NOTEHLNAIBHON PHEPTUH ITPH
CKAaTBhIBAHUHM TeJIa IO HAKJIOHHOU
MJI0CKOCTH"

https://m.edsoo.ru/fbb989ba

66

KonTponbhas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTUSD)

https://m.edsoo.ru/1a4d3478

67

PesepBHrIit ypok. Pabora ¢ Tekctramu
o TeMe "Mexannueckoe ABUKeHue"

https://m.edsoo.ru/355411fe

68

PesepBHeIit ypok. Pabora ¢ Tekctamu
no Teme "Pabora. MoiHOCTb.
Oneprus"

https://m.edso0.ru/281b265¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

12
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8 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl

OCHOBHBIE TIOJIOKEHUS

1 MOJIEKYJIIPHO-KUHETUYECKON TEOPUH 1 https://m.edso00.ru/4b6b1523
Y UX OTBITHBIC TOJITBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYT 1 https://m.eds00.ru/51284758
M N

3 ORI TRCPIOTO, )KHHK?FO i 1 https://m.eds00.ru/7236¢9f9
ra3o00pa3HOro COCTOSIHUH BEIIeCTBa
OOBsicHEeHHE CBOWCTB TBEPJIOTO,
YKUAKOTO U ra3000pa3HOro

4 COCTOSIHUM BELIECTBA HA OCHOBE 1 https://m.eds00.ru/94849842
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

5) Kpucrannuueckue u amopgHble Tena 1 https://m.edsoo.ru/5d25b3dd
C .

6 MATTHBATIE 1 RAIULIPHOCTS 1 https://m.edso0.ru/8bb5494b
IToBepXHOCTHOE HATSKEHUE

7 TennoBoe pacHIMpeHNE U CKATHE 1 https://m.edsoo.ru/42dc6eaf
Temneparypa. CBsA3b TeMIEpaTypbl

8 CO CKOPOCTBIO TEIUIOBOTO JIBFKCHUS 1 https://m.eds00.ru/767b611b
YaCTHIL
Buyrpennss sueprusi. Crioco0bl

9 . 1 https://m.edsoo.ru/7a161b6d
W3MEHEHUSI BHYTPEHHEH SHEPTUH

10 Bunpr Terionepenaun https://m.edsoo.ru/e5¢c7ce2c

11 VYpoxk-koupepennus "[IpakTuueckoe 1 1 https://m.edsoo.ru/47298c48
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UCTIOJIb30BaHUE TEIUIOBBIX CBOMCTB
BEIIIECTB U MAaTEPHAIIOB B LIEJISAX
sHeprocoepekeHus"

12

KonnuectBO TEeIwoThl. Y aenbpHasa
TEIUIOEMKOCTD

https://m.edsoo.ru/eb498cle

13

VYpaBHEHHE TEIIIOBOTO OanaHca.
TerutooOMeH 1 TEIIOBOE paBHOBECHE

https://m.edsoo.ru/6aef5eca

14

JlaGopaTopHnas pabota
"UccnenoBanue siBIEHUS
TEI1000MeHa IpU CMEIIMBaHUH
XOJIOTHOU U ropsiueit BOAbI"

https://m.edsoo.ru/b1634a45

15

Pacuer konngecTBa TEIIOTHI,
HEO0OXOAMMOTO JIJIs HarpeBaHMs Teya
Y BBIACIISIEMOT0 UM MPU OXJIAKIECHUU

https://m.edsoo.ru/fd21c3d1

16

JlaGopaTtopHnast pabota
"Onpenenenue yneabHOU
TEIJIOEMKOCTH BellecTna"

https://m.edsoo.ru/aabf9721

17

SHCPFI/IH TOILIMBA. Y AelIbHAs
TCIJIOTA CTOpAaHUA

https://m.edsoo.ru/2cf8923b

18

IInaBneHue n OTBCPACBAHUC
KpUCTATNINYCCKUX TECJI. Y aenbHas
TCIJIOTA IIJIaBJICHU A

https://m.edsoo.ru/5¢c93abab

19

JlaGoparopHas paboTa
"Omnpenenenne yaeabHOU TeTUIOTHI
MJIaBJICHUS JIbaa"

https://m.edso0.ru/9cb89b68

20

[TapooOpa3oBanre U KOHIEHCAITHS.
Ucnapenue

https://m.edso0.ru/943361ac

21

Kunenune. Y nennHas Teniora

https://m.edsoo.ru/e4c6ce3f
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Hap006pa3OBaHI/IH 1 KOHACHCaAluu.
3aBHCHUMOCTh TEMIIEPATYPBI KUIICHUA
oT aTMOC(l)CpHOl"O JaBJICHUA

22

BnaxuocTs Bo3ayxa. JlTabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIbHOM BIAXKHOCTU BO3/1yXa'

https://m.edsoo.ru/17eeb2af

23

Pemenue 3agau Ha onpeneneHue
BII&YKHOCTH BO3/yXa

https://m.edso0.ru/9f97285d

24

[IpuHIKIIBI PA0OTHI TETLTOBBIX
neurareneid. [lapoBas TypOuHa.
JIBuraTesib BHYTPEHHETO CrOPaHuUs

https://m.edsoo.ru/al4fldbc

25

KII/I TerutoBoro aBuraress.
TerutoBble JBUTATENIN U 3aIATA
OKpYXaroen cpeibl

https://m.edsoo.ru/c1c67641

26

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
SHEpPIruHy B TEMJIOBBIX Ipolieccax

https://m.edso00.ru/89535ae3

27

[ToaroroBka Kk KOHTPOJIBHOU paboTe
o TeMe ""TennoBbIe SIBICHUS.
N3meHeHune arperaTHeIX COCTOSIHUI
BerecTa"

https://m.edsoo.ru/dfea43fc

28

KonTponpHas pabota mo Teme
"TennoBrle aBIeHNuA. M3MeHeHue
arperaTHeIX COCTOSIHMM BemecTa'

https://m.edsoo.ru/64eb961f

29

Onektpusanus tein. [[Ba pona
AJIEKTPUUECKUX 3aPSI0B

https://m.edsoo0.ru/17ef865b

30

Ypok-uccnenopanue "IneKkTpusanus
TeJl UHAYKIUEN U NTPU
CONPUKOCHOBEHUH"

https://m.edsoo.ru/lde2a6dc
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31

B3anmoneiicTBre 3apsyKEHHBIX TEII.
3akon Kynona

https://m.eds00.ru/9753c836

32

DJIEKTPUUYECKOE MOJIE.
HanpspkeHHOCTD 31eKTpUYEeCcKOro
nosist. [IpuHnun cynepno3unuu
ANEKTPUYECKHUX TOJEN

https://m.edso00.ru/46777f42

33

Hocurenu snexkTpuyeckux 3apsioB.
OnemeHTapHbIN 3apsag. CTpoeHue
aToma

https://m.edsoo.ru/d5afc8eb

34

[IpoBOgHUKY U TUANEKTPUKH. 3aKOH
COXPaHEHHUs IEKTPUYECKOTO 3apsaa

https://m.edsoo.ru/f2d4al34

35

Pemenue 3aga4u Ha npUMEHEHUE
CBOMCTB 3JICKTPUYECKUX 3aPsI0B

https://m.edsoo.ru/5e7ea9cc

36

DNEeKTPUUECKUN TOK, YCIOBUS €r0
cyuiectBoBanus. MIcTouHKH
3JIEKTPUYECKOI0 TOKA

https://m.edsoo.ru/67367ddc

37

JlericTBUA DIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/aele7251

38

VYpoxk-uccnenosanue "JleiictBue
3JIEKTPUYECKOTO MOJISI Ha
MIPOBOJIHUKH U TUDJIEKTPUKH"

https://m.edsoo.ru/1b724c3e

39

SJ'ICKTpI/I‘-ICCKI/Iﬁ TOK B MCTaJlJIax,
KHUAKOCTAX MU ra3ax

https://m.eds00.ru/23935322

40

SJ'ICKTpI/I‘-ICCKaSI LICIIb 1 €€ COCTaBHEIC
qacTu

https://m.edsoo.ru/e19acc53

41

Cuna Toka. JlaboparopHnas pabota
"N3mepenue U peryIupoBaHue CUIIbI
TOKa"

0.5

https://m.edsoo0.ru/d67176b6

42

DJIEKTPUUYECKOE HANIPSKEHHUE.

0.5

https://m.edso0.ru/6a219ef8
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BoasT™metp. JITabopaTopnas pabota
"N3Mepenue u peryjaupoBaHue
HanpspKeHus"

43

COHpOTI/IBJ'IeHI/IC IMPpOBOAHHKA.
y,l'leJ'IBHOC COIMPOTUBJICHUE BECUICCTBA

https://m.edso00.ru/98c1f226

44

JlaGopaTopHas paboTta "3aBUCUMOCTh
AIIEKTPUUYECKOTO COMTPOTHBIICHUS

NPOBOJIHHKA OT €0 JJTHHBI, TUTOIA H
MONIEPEYHOr0 CEUeHusl U MaTepuana”

https://m.edso00.ru/8852b3cf

45

3aBUCUMOCTH CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma s
y4JacTKa Lenu

https://m.edsoo.ru/224862ac

46

JlaGopaTtopHnast pabora
"UccnenoBaHue 3aBUCHMOCTH CHUJIBI
TOKa, UJIYIIETO Yepe3 Pe3ucTop, OT
COTIPOTHBIICHUS PEIUCTOPA U
HapsDKEHUs Ha pesucrope”

https://m.edsoo.ru/8fbc7cha

47

ITocnenoBarenbHOE U napaajiCsIbHOC
COCAUHCHUA ITPOBOAHHUKOB

https://m.edsoo.ru/73f4d541

48

JlaGopatopHas pabota "IIpoBepka
NpaBUJiIa CIOKEHUS HATIPSDKEHUH TTPH
IIOCJICIOBATEIEHOM COeTMHEHUH
JIBYX p€3UCTOPOB"

https://m.edsoo.ru/9fec21e2

49

JlaGopaTtopnas padora "IIpoBepka
ImpaBujia JJis1 CUJIBI TOKA IIpH
napajieIbHOM COCIMHEHUT
pe3ucTopos"

https://m.edsoo.ru/6b9fd546

50

Pemenue 3agau Ha npUMEeHEHUE

https://m.edso0.ru/24e36972



https://m.edsoo.ru/98c1f226
https://m.edsoo.ru/8852b3cf
https://m.edsoo.ru/224862ac
https://m.edsoo.ru/8fbc7c5a
https://m.edsoo.ru/73f4d541
https://m.edsoo.ru/9fec21e2
https://m.edsoo.ru/6b9fd546
https://m.edsoo.ru/24e36972

3akoHa Oma JJIA pa3IndIHoro
COCIMHCHUA ITPOBOAHHNKOB

51

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO
Toka. 3akoH Jlxoymnsa-Jlenua

https://m.edsoo.ru/821f4c5b

52

JlaGopaTtopHnas pabota
"Onpenenenre paboThl 1 MOIITHOCTH
AIEKTPUIECKOTO TOKA"

https://m.edsoo.ru/dd1d4d66

53

DJeKTpuYecKue Lenu 1 noTpeduTenn
AIIEKTPUUYECKON YHEPTUH B OBITY.
Kopotkoe 3ambikanne

https://m.edsoo.ru/f4fle71a

54

ITocTossHHBIE MAarHUTHI, UX
B3aUMO/JIEUCTBUE

https://m.edsoo.ru/6e766c29

55

VYpok-uccnenosanue "U3yuenue
MOJIEH TIOCTOSHHBIX MAarHUTOB"

https://m.edsoo.ru/3ab2bd56

56

MarautHoe moine. MarauTHoe I1o1e
3eMIHM U ero 3HavYeHue s >KU3HH Ha
3emite

https://m.edsoo.ru/34fb13d5

57

[ToaroroBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DJIEKTPUUECKHE 3aps/bl.
3apsKEHHBIE TeNa U UX
B3auMoaeucTus. IlocTosaHHbIN
AIIEKTPUYECKUI TOK"

https://m.edsoo.ru/325ebb45

58

KonTpomnpHas pabota mo Teme
"DneKTpuUecKue 3apsabl.
3apsoKeHHBIC TeNa U UX
B3auMoencTBUs. I10CTOSHHBIHN
AJIEKTPUIECKUN TOK" /
Bcepoccuiickast mpoBepouHas pabota

https://m.edsoo.ru/18b3ac5f



https://m.edsoo.ru/821f4c5b
https://m.edsoo.ru/dd1d4d66
https://m.edsoo.ru/f4f1e71a
https://m.edsoo.ru/6e766c29
https://m.edsoo.ru/3ab2bd56
https://m.edsoo.ru/34fb13d5
https://m.edsoo.ru/325ebb45
https://m.edsoo.ru/18b3ac5f

59

PesepBHbIii ypok. Pabora ¢ TekcTamu
1o teme "[1ocTosTHHBIM
AJIEKTPUICCKUN TOK" /
Bcepoccuiickas mpoBepouHas pabota

https://m.edsoo.ru/713efeab

60

OnbIT OpcTeaa. MarouTHoe nose
AJIIEKTPUUECKOT0 Toka Maruutnoe
M0JI€ KaTYIIKH C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IpumMeHeHue JIeKTPOMarHuTOB B
texauke. Jlaboparopuas pabora
"N3ydyeHue neicTBUSL MarHUTHOTO
10JIs1 HA IPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

DJEeKTPOIBUTATENH TOCTOSIHHOTO
Toka. Vcronb3oBaHue
3NIeKTpo/iBUTaTeNeil B TEXHUUECKUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.
JlaGoparopHas paboTa
"KoHcTpynpoBaHue 1 U3y4eHue
paboThl AnekTpoaBUTaTENS "

https://m.edso0.ru/9c99a4bh7

63

Omnbrter @apazes. 3akoH
BHGKTpOMaFHHTHOfI HMHAYKIOUU.
IIpaBuno Jlenna

https://m.edsoo.ru/2981eldb

64

Onektporereparop. Criocoos
MOJTYYCHUS SJICKTPHUSCKOM SHEPTHH.
DNEeKTPOCTaHIIUU Ha
BO300HOBIISIEMBIX UICTOYHHKAX
SHEPTUU

https://m.edsoo.ru/d926dc7f

65

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DJIEeKTpUIECKHE U
MarHuTHbIE IBiIeHus"

https://m.edso0.ru/e35e6336



https://m.edsoo.ru/713efeab
https://m.edsoo.ru/c81d38dd
https://m.edsoo.ru/d4f9896c
https://m.edsoo.ru/9c99a4b7
https://m.edsoo.ru/2981e1db
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KonTponbhas pabota no teme

66 "DJIEKTpUUECKUE U MATHUTHBIS 1 https://m.edso0.ru/fc544d96
ABJICHUS"

67 Pesep BHI;IH ypok. Pabota ¢ Te"K craMt 1 https://m.edso00.ru/7d3485e1
1o TeMe "TeroBbIe SIBICHUS

68 Pesep BHI;IH ypok. Pabora ¢ TerTaMH 1 https://m.edsoo.ru/46a7afas
1o TeMe "MarHuTHbIe SIBICHUS

OBIIEE KOJIMYECTBO YACOB I10
I 68 145

[NPOTPAMME



https://m.edsoo.ru/fc544d96
https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/46a7afa5

9 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne aTra udpoBLIe
Tema ypoka Kontpoabnubie | I[IpakTnueckue A bp
n/n Bcero U3ydeHUsi = oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Mexa ecKoe CHHE.

1 RAHITICCKOT ABIDKCHH 1 https://m.edsoo.ru/54c98fca
MarepuanbHasi TOUYKa
Cucrema orcuera. OTHOCUTEIIHLHOC

2 HeTema oTeteT THOCHTCIRHOCTD 1 https://m.edsoo.ru/5c869dc5
MEXAHUYECKOI0 JIBUKEHUS
P N

3 ABHOMEPHOC TIPAMOTHHEIHOC 1 https://m.edsoo.ru/bc342e86
IIBUKEHUE
HepaBHOMepHOE MpsMoIuHEHHOE

4 nBuxeHue. CpeHsss U MTHOBEHHas 1 https://m.edsoo.ru/9d51e741
CKOPOCTh
IIpsimonHEeiHOE PaBHOYCKOPESHHOE

5 p p yerop 1 https://m.edsoo.ru/cbb4116b
JIBUKEHUE. Y CKOpEHUE
CxopocTh MPSMOTUHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1 https://m.edso00.ru/2c456185
I'paduk ckopoctu
JlaGopaTtopHnas pabota "Onpenenenne
CKOPCHM TCJIAa IIpU

7 yerop p 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM IBMKEHUU I10
HAKJIOHHOH IJIOCKOCTH"
CBo0Ooguoe magenne teir. OIbITH

8 8 a 1 https://m.edsoo0.ru/163cf472
Tanmunes
PaBHoMepHOE ABHM)KEHHE I10

9 P A 1 https://m.edsoo.ru/7a978b7a
okpyxHocTu. [lepuon u yactora



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
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obOparmenus. JInHeitHas U yrioBas

CKOpPOCTH

10 LleHTpOCTpEMUTENLHOE YCKOPEHHE https://m.edsoo.ru/21f74a13
I1 i H .B

11 CPBBLIH SAKOH HLIOTOHA. BEKTOP https://m.eds00.ru/8776289d
CHUTBI
Bropoii 3akon HerotoHna.

12 B https://m.edsoo.ru/6b639d94
PaBHoOnelicTByIOIIIAs CHJTa

13 Tpermit saxor Herotora. https://m.edso0.ru/6155617e
Cynepro3unus cuil

14 Pemtertite saja't Ha mpHMenetiie https://m.edso0.ru/52e8393d
3akoHOB HeroTOHA

15 Cuna ynpyrocru. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P

16 CILCHKE 33124 10 TeMe «(Hira https://m.edsoo.ru/3bf34e6c
YIIPYTOCTH

17 Jlaboparopras pabota «Onpeaencrne https://m.edsoo.ru/aa6e6bc3
JKECTKOCTH NPYKUHBD»

18 Cuna TpeHus https://m.edsoo.ru/67bcdefb
P

19 CIICHHC 327121 10 Teme «( i https://m.eds00.ru/97c¢5c938
TPECHHSI»

20 JlaGoparopras pabora "Onpeenene https://m.edsoo.ru/78ff698c
Kod(puImenTa TpeHus CKOJIbKECHHS"
Pemenne 3amay mo reme "3aKOHEBI

21 Hprorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/885c63el
TpeHus"
Cuna TSKeCTH M 3aKOH BCEMHUPHOT'O

22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO https://m.edsoo.ru/c4cba3c3

naacHus



https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d
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23

VYpok-koHpepenius "J[BrkeHue Tel
BOKPYT IPaBUTAILIMOHHOTO LIEHTpa
(Conneunas cucrema). ['amakTukn"

https://m.edsoo.ru/6a48e5c3

24

Pentenue 3amau mo teme "Cuiia
TSDKECTU Y 3aKOH BCEMHUPHOTO
TAroreHus"

https://m.edsoo.ru/8b4d9f83

25

[IepBas kocMHu4eckast CKOpOCTb.
HesecomocTs n neperpysku

https://m.edsoo.ru/5f38dba5

26

PaBHOBecHe MaTepHaIbHOW TOYKH.
AOCOIIOTHO TBEPIOE TEJIO.
PaBHOBecue TBEpIOTO TENA C
3aKpeIIEHHON OChIO BpalCHUS.
MowmenT cuisl. LlenTp Tsxectu

https://m.edsoo.ru/a351cela

27

PaBHOBecue MaTepuabHOW TOUKH.
AOGCOmIOTHO TBEPIOE TEIO.
PaBHOBecue TBEpIOTO TEMA C©
3aKpeIIEHHON OChIO BpallleHUSI.
MowmeHnT cuisl. LlenTp Tsxectu

https://m.edsoo.ru/6872abf4

28

Permenue 3agau mo reme "MoMeHT
cuibl. LlenTtp Tsxect"

https://m.edsoo.ru/77b2c6c5

29

[ToaroToBka K KOHTPOJIBHOM paboTe
o TeMe "MexaHn4yecKoe IBUKEHHUE.
BzanmonelictBue Ten"

https://m.edsoo.ru/2bafb487

30

KonTponbHas pabota no teme
"Mexanndeckoe IBMKEHHE.
Bsanmoneiicteue Ten"

https://m.edsoo.ru/fc25194b

31

Nmnynbce Tena. Ummnynbe cuibl. 3aK0H
COXpaHEHHUs UMITyJIbCa. YIIPYroe U

https://m.edso0.ru/251e6f13



https://m.edsoo.ru/6a48e5c3
https://m.edsoo.ru/8b4d9f83
https://m.edsoo.ru/5f38dba5
https://m.edsoo.ru/a351ce1a
https://m.edsoo.ru/6872abf4
https://m.edsoo.ru/77b2c6c5
https://m.edsoo.ru/2bafb487
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https://m.edsoo.ru/251e6f13

HEYIIPYroe B3auMO/IeiCTBUE

Penrenue 3amau mo teMe "3akoH

32 " https://m.edsoo.ru/c3cceebl
COXpaHEHHUs UMITYJIbCa
Ypok- "p

33 POK-KOHepeHLLIL eaKTHBHOf https://m.edsoo.ru/8b5e27f1
JBIDKCHUE B MPUPOJIC U TEXHUKE

34 Mexanudeckas paboTa U MOIITHOCTh https://m.edsoo.ru/848ba637
Pa0o

35 abOTa CHIIRT TIDRECTH, CHUIRT https://m.edsoo.ru/d7a7c555
YIPYTOCTH U CUJIBI TPEHUS
JlaGopaTtopHas pabora «OnpeneneHue

0

36 PabOTRL CHIILL TPEHIA HpH https://m.edso0.ru/667c837e
PaBHOMEPHOM JIBH)KCHHH TeJIa 110
TOPU30HTAILHOM MTOBEPXHOCTH)

37 CBatsb sueprim 1 padoTeL https://m.edso0.ru/84817179
[TorennmansHas 3HEPTUs
K . T

38 HHeTquCKaf[ JHEprHA. Leopema o https://m.edsoo.ru/24d61ab5
KHHCTHUYCCKOU BHGPFI/II/I
3

39 AKOH COXPATCHIA SHEPTHH B https://m.edso0.ru/24661f29
MCXaHUKEC
JIa0 0 {51

40 abopatopHas pabota «VIyHeHue https://m.edsoo.ru/48838ca3
3aKOHA COXPAHCHHUS SHEPTUI
Komneb

41 O/ICOATCIILHOC JIBHACHHE 1 €ro https://m.edsoo.ru/7b9859af
XapaKTepI/ICTI/IKI/I
3 0 .

42 ATYXAIOTHHE KONIEDAHHIA https://m.edsoo.ru/ad17f942
Brinyxennsie koneOanus. Pezonanc
M N N

43 ATCMATHHCCIKIH 1 TIPYHHHHbIHI https://m.edsoo.ru/4a6aa385
MasATHHUKHAU

44 YPOK-HCCICAOBAHHE (3ABHCHMOCTS https://m.edsoo.ru/b1c7271b

nepuoaa KoaebaHui OT KECTKOCTH



https://m.edsoo.ru/c3cceeb1
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HPYKUHBI U MAacChl IPy3a»

45

[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJIeOaHUIX

https://m.edso0.ru/8544337e

46

JlaGopaTtopHas pabora «OnpeneneHue
4acTOTHI U IEpUOJIa KoJIeOaHMit
NPYKUHHOTO MasITHUKA

https://m.edsoo.ru/bald1d48

47

JlaGopaTtopHas pabora «IIpoBepka
HE3aBUCHMOCTH TIEpHoJia KoJeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
MaccChI Tpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexaunueckue Boiabl. CBOKWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TIOTIEPEYHBIE BOJHBI

https://m.edsoo.ru/8ed367e7

49

VYpok-koHpepenus "MexaHuueckue
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckue BOIHEBI"

https://m.edsoo.ru/ebd8d7b6

50

3Byk. Pacripoctpanenue u orpaxxeHue
3BYyKa

https://m.edso00.ru/8a594969

51

Ypok-uccnenoBanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

https://m.edsoo.ru/2b95f238

52

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

https://m.eds00.ru/699e3612

53

Ypok-koHpepenius "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TeXHHUKE"

https://m.edsoo.ru/ffc5cbba

54

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "3aKOHbI COXpPaHEHUS.
MexaHnueckue KojieOaHus U BOJIHEL"

https://m.edso0.ru/b347159¢



https://m.edsoo.ru/8544337e
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55

KonTponbhas pabota no teme
"3aKkoHbI coxpaHeHUs. MexaHnuyeckue
KoJieOaHus ¥ BOJIHBI"

https://m.edso0.ru/e9924h5e

56

:‘)J'IeKTpOMaI‘HI/ITHOC IIOJIC.
:‘)J'ICKTpOMaI‘HI/ITHI)IC BOJIHBI

https://m.edsoo.ru/45bbd19b

57

CBolicTBa OJICKTPOMAardiuTHBIX BOJIH

58

Ypok-konpepenus "Llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue 37€KTPOMarHUTHBIX
BOJIH JIJIs1 COTOBOM CBsI3U"

https://m.edsoo.ru/48f68a2d

59

VYpok-uccnenosanue "U3yuenue
CBOMCTB QJICKTPOMArdMTHBIX BOJIH C
MIOMOIIBI0 MOOMIIBHOTO TeneoHa"

https://m.edsoo.ru/3cfae84a

60

Pemenue 3agau Ha onpeneneHne
YaCTOThI U OJIVUHBI 3J'I€KTpOMaFHI/ITHOI71
BOJIHBI

https://m.edsoo.ru/ebe362a6

61

DJNIeKTpOMarHuTHasi Ipupoja CBeTa.
CxopocTtb cBeta. BoaHoBBIE cBOCTBA
cBeTa

https://m.edsoo.ru/ech99257

62

Hcrounuku ceera. [Ipsmonunennoe
pacnpocTpaHEHHE CBETa. 3aTMEHUS
Connua u Jlynst

https://m.edsoo.ru/f3de5613

63

3aKoH OTpaXe€HUs CBeTa. 3epKaa.
Pemenue 3aga4 Ha npUMEHEHUE
3aKOHA OTPAKEHHS CBETA

https://m.edso0.ru/45e9f872

64

[Ipenomnenue cBera. 3aK0H
TIPEJIOMIICHUS CBETa

https://m.edso0.ru/3c5ffof5

65

[TonHOE BHYTpEHHEE OTPAKEHUE

https://m.edsoo.ru/4e43afa2
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cBeta. Mcnonb3oBaHue MoJIHOTO
BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJIAX

66

JlaGopaTtopHnas pabota
"HccnenoBanre 3aBUCUMOCTH yIJia
MIPEJIOMJIEHUSI CBETOBOT'O JIy4a OT yriia
MaJIeHUs Ha TPaHUIIe "BO3IyX-

nn

CTCKIJIO

https://m.edsoo.ru/835faed9

67

Ypok-koH(pepenmus "Vcnonb3oBanne
MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"

https://m.edsoo.ru/2ce88641

68

JInnzel. OnTnyeckast cujia JIMH3EI

https://m.edsoo.ru/c6451cf4

69

[TocTtpoenne n300paXkeHUi B JIMH3aX

https://m.edsoo.ru/3b4b5e4f

70

JlaGopaTtopHast pabota "Onpeznenenue
(OKYCHOTO pacCTOSHUS U ONITUYECKOM
CHJIBI coOuparomiei TMH3bI"

https://m.edsoo.ru/911a47cb

71

Ypok-koHpeperuus "OnTuueckue
JMH30BbIe TPUOOpH"

https://m.edsoo.ru/5b79227a

72

['ma3 kak ontuyeckasi cucTema.
3peHue

https://m.edsoo.ru/d7aa88af

73

Ypok-kondepentus "JlepexTo
3peHus. Kak coxpanurts 3peHue"

https://m.edsoo.ru/4dc7b213

74

Paznoxxenue 6enoro cBeTa B CIIEKT).
OmnbiTel HetoToHa. CnioskeHune
CIIEeKTPaTbHBIX IBETOB. [[ucnepcus
cBeTa

https://m.edsoo.ru/6eb8b874

75

JlaGopaTtopHnas padota "OmbITHI 11O

https://m.edso0.ru/b4867994
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Pa3I0KEHUTIO Oejoro ceera B CIICKTp U

BOCIIPHSITHIO I[BETA MTPEIMETOB IPU
uX HaOJIFOICHUY Yepe3 IBETOBbIC
buabTpH"

VYpoxk-npaktukym "BosiHOBBIE

76 CBOWCTBA CBETA: IUCIIEPCHS, https://m.edsoo.ru/1b4e5e94
uHTepdepeHms u auppaxuus”
P
77 Omerrer Pesepgopa u naaneTapras https://m.edsoo.ru/c36effb5
MOJIENIb aToMa
IT bopa. M
78 OCTYHATH HOpa. VIOACIE aToMa https://m.edsoo.ru/d5e656ba
bopa
Hcenyckanue u noryioneHue ceera
79 aromoM. KBanTel. JInHeiiuaTnie https://m.edsoo.ru/9fh5689b
CHEKTPBI
VYpok- "Hab
80 PORFHIpAICTHIM a"mOHeHHe https://m.eds00.ru/83b9a577
CIIEKTPOB UCITYCKaHUS
81 PagnoakTUBHOCTE U €€ BUOBI https://m.edso0.ru/8e724769
C .
82 TPOCHHC aTOMHOTO Aipa https://m.edso0.ru/2d85bef3
Hyxnonnas monens
P .
83 AIIHOAKTHBHPHIC NPEBPACHHA https://m.edsoo.ru/8b56a71d
H3oTomnsl
P :
84 | CHICHIE Sa7at To TeNe Y https://m.edsoo.ru/f241bbdc
PagnoakTuBHBIC TTPEBpAIICHIS
85 [lepnon nonypacnana https://m.edsoo.ru/523a9317
VYpok-koHpepenuus "PagroakTuBHbIE
86 U3IIy4eHHS B IPUPOJE, METULIMHE, https://m.edsoo.ru/4ea4f6e4
TeXHHUKE"
87 S nepuble peakuuu. 3aKOHBI https://m.edsoo.ru/c4cbe7ee
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COXpPaHCHHUA 3apa10BOIro0 U MaCCOBOT'O
YHUCCII

88

DOHeprus CBsI3U aTOMHBIX s1iep. CBs3b
MacChl U SJHEPTHH

https://m.edsoo.ru/734f11cl

89

Pemenue 3amau no treme "AnepHsie
peakuun"

https://m.edsoo.ru/5efa6f52

90

Peakiuu cunTtes3a u neneHus saep.
Nctounuku sHeprun CosHIa U 3BE3]1

https://m.edsoo.ru/2d7262c2

91

Ypok-koHpepenmus "Anepuas
sHepreTuka. JlercTBus
PaAMOAKTHUBHBIX U3JIy4YEHUN Ha
JKUBbIE OpraHU3MbI"

https://m.edsoo.ru/bd4b6e5e

92

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DIeKTPOMarHUTHOE ToJI€.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanToBbIC siBEHUS"

https://m.edsoo.ru/d9f1261a

93

KonTponbhas pabota mo Teme
"DNEeKTpPOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBnie sBIeHuS"

https://m.edsoo.ru/7231a58d

94

[ToBTOpenue, oboOIIEHNE.
JlaGopatopHble pabOTHI IO KypCy
"B3zanMonaencTBrue Tea"

https://m.edsoo.ru/8b45d684

95

[ToBTOpenue, 0600meHNE. Permenmne
paC‘ICTHLIX 1 KAYCCTBCHHBIX 3aJ1a4 I10
teme "TemnoBsie npouecco”

https://m.edso0.ru/d3248943

96

[ToBTOpenue, 0600IeHNE. Pemenne
pacYeTHBIX U KaYeCTBCHHBIX 3aJ1a4 110

https://m.edsoo.ru/28f67bc4
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teme "KIIJ] TemioBbIx gBuraresnei"

97

IToBTOpenue, 0600IeHNE. Permenue
pacueTHBIX M Ka4eCTBEHHBIX 3a]1a4 110
teme "KII/] snexkrpoycTtanoBok"

https://m.edso0.ru/399f4911

98

[ToBTOpEeHME, 000OIICHHE.
JlaGopaTopHbie pabOTHI 11O KypCy
"CBeToBBbIC SIBICHUS"

https://m.edsoo.ru/lcd92c22

99

[ToBTOpenue, 0600meHne. Pabora ¢
TEKCTaMH 110 TeMe "3aKOHBI
COXpaHEHHUs B MeXaHHKe"

https://m.edsoo.ru/f7e3f69d

100

[ToBTopenue, 06o0menue. Padora ¢
texcramu 1o teMe "Koiebanusa u
BOJIHBI"

https://m.edsoo.ru/497cclc6

101

[ToBTOpenue, 06061meHue. Padota ¢
TexcTamu 110 TeMme "CBeTOBEIE
siBjeHus"

https://m.edsoo.ru/5986dca7

102

[ToBTOopenue, o6o0mmenue. Padora ¢
TekctaMu 1o Teme "KBaHToBas n
sanepHas pusuka'

https://m.edsoo.ru/6d32ee4f

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

1.3

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHBIX (U3MUYECKUX SBICHUH B
OKpY’KalOIeM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IpPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B Yy4eOHYIO, BBIIEIATH

CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

1.4

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MYECKHE SIBICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU MPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIOJNb3YEMbIX BEJIMYMH, UX
0003HaueHMsI ¥ €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (POPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH
BEIMYMHAMHU,  CTPOUTH  TpaQUKHM  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCpPU30BaATb CBOMCTBaA TCI, q)HSH‘{CCKI/Ie SABJICHHUA W IIPOLIECCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTreéMaTU4dYCCKOC

BBIPAKECHHE

1.6

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
YuCl€ W B KOHTEKCTE€ CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH IPUYUHHO-CICACTBEHHbIE CBS3H, CTPOUTH
oObsicHeHne W3 | — 2 JIOTMYeCKHWX IaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKHUX SBICHHUN, (PU3MUECKUX 3aKOHA WUIIH

3aKOHOMEPHOCTHU

1.7

pemarh pacyéTHble 3a71a4ud B 1 — 2 NEWCTBUS, UCHOJIb3YSl 3aKOHBI U




(dbopMmyIbl, CBsI3bIBaONINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHMS 3aJa4yd 3alUChIBATh KPaTKOE YCIOBUE, IIOJACTaBIIATH
¢u3nveckrue BeTUUUHBI B (POPMYIIBI M IPOBOJIUTH PACUETHI, HAXOIUTh
CIPaBOYHBIC JIaHHbIE, HEOOXOUMBbIE JUIs PELICHMs 3a]ay, OLEHUBATh

PEATUCTUYHOCTH MOJTYYCHHON (PU3NUYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU TTOMOIIH
bu3NYeCKUX METOJOB, B OIKCAHUU HCCIEAOBAHUSA  BBIICIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasivyarb M
MHTEPIPETUPOBATh MOJNYYEHHBIH pe3yibTaT, HAXOAUTh OLIMOKH B

XOJ¢ OIlbITa, ACJAaTh BBIBOABI I1O €TI0 pC3yJIbTaTaM

1.9

MPOBOAMTH OIBITHl 0 HAONIONEHUI0 (U3NYECKUX SBICHUA WIH
¢u3MYeCKuX  CBOMCTB  Tei:  (OpPMYyJIHMpPOBaTH  MPOBEPsSEMbIC
NPENIoNIOKeHNUs, coOupaThb  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (JOPMYIUPOBATH BHIBOJIBI

1.10

BBINOJIHATh NPSAMBIE U3MEPEHHs] C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
U(PPOBBIX MPHUOOPOB, 3aMHMCHIBATH TOKA3aHUS NMPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

IPOBOJUTh  MCCIEJOBAHHWE  3aBUCUMOCTH  OAHOH  (U3UYECKOi
BEJIMYUHBl OT JPYroM C UCIOJB30BAHUEM IPSAMBIX H3MEPECHU,
y4acTBOBaTh B IUIAHUPOBAHMU Y4E€OHOIO MCCIIEOBaHUS, COOUpATh
YCTaHOBKY M BBIIOJIHATh U3MEPEHMUSI, CIENYS NPEIIOKEHHOMY IIJIaHy,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, 1€TaTh BBIBOBI

I10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUSA q)mnqecxux BCJIIMYHUH, CJICOYs
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPHU BBINIOJIHCHUHA H3MepeHHI>'I C06I/IpaTB
OKCIICPUMCHTAJIIBHYI0O YCTAHOBKY W BBIYHUCIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIOI[aTL IpaBujia TCXHUKH 0C30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPUHIUMBI  JEHCTBHS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHIMIBI JEUCTBUS HM3YyYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX SBIEHUN U

HeO6XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

NOPUBOAUTH TpPHUMEPHl (HAXOAUTh HMH(QOPMAIMIO O MpPHUMEpax)
MPaKTUYECKOTO UCTIOIh30BaHUS (DU3MYECKUX 3HAHUH B MMOBCETHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npudOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0OPOBbS

COOJTIOICHYSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

1.16

OCYILECTBIISITh OTOOP MCTOYHMKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM IIOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIMXCA 3HAHUNH U MYTEM CpPaBHEHHS Pa3IMYHBIX HCTOYHHKOB
BBIJICTATh MH(OpMANUIo, KOTOpas SBISETCS NPOTUBOPEYMBOM WIIN

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBIIIOJIHEHUH YUeOHBIX 3a/laHuI
HAy4YHOIIOMYJIAPHYIO ~ JIUTEpaTypy  (U3HUYECKOTO  COJICpKaHMUs,
CIIpaBOYHbIE MaTepualibl, pecypcbl cetu HHTepHeT, BIaJIeTh
npruéMaMy KOHCIICKTHPOBAHMSI TEKCTa, TpeoOpa3zoBaHus HH(DOpMALIUN

W3 OJHOM 3HAKOBOM CHCTEMBI B APYyryro

1.18

C03/1aBaTh COOCTBEHHBIE KPaTKUE MUCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha ocHOBe 2 — 3 HCTOYHHUKOB uHPoOpMaruu (PU3NIECKOTO
COJIEpXaHus, B TOM YHCJIE MyOJIMYHO JeNaTh KpaTKUE COOOIICHUS O
pe3ynbTaTax MPOEKTOB WM Y4YEOHBIX HCCIEOBAHUMA, MPU STOM
rpPaMOTHO UCIOJb30BaTh HM3YyUEHHBIM MOHSATHIHBINA amnmapar Kypca

(GU3HKH, CONPOBOXKIAThH BHICTYIIJIEHUE NPE3eHTalluel

1.19

IPU BBIOJHEHUU YUYE€OHBIX IMPOEKTOB M UCCIEIOBaHUN pacipeaessaTh
00513aHHOCTH B I'PYIIE B COOTBETCTBUU C MOCTABIEHHBIMU 3aJla4aMH,
CICIWUTH 3a BBIIIOJIHEHUEM IUIAHA JEUCTBHUM, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIaJ] B JEATENbHOCTb TIPYIIbl, BBICTPAUBATh
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHUE, Y4UTBIBAs MHEHHE

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaHUA

11

HCIIOJIB30BaTh IIOHATHA

1.2

pa3jinydaTtb SBJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘-IGCKO€ SAIBJICHUC

1.3

pacrio3HaBaTh TPOSIBICHHE HM3YyYCHHBIX (DU3MYECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (GU3NYECKUe SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICIATH

CyIIECTBEHHBIE CBOMCTBA (MPU3HAKU) PU3NUECKUX SIBICHUN

14

ONHKCBHIBATh W3YYEHHBIC CBOWCTBA Tel U (hU3UYECKHE SIBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PH ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKHII  CMBICA  HCIOJB3YyEMBIX  BEIUYHH,
0003HaueHMsI M €AUHULIBI (PU3UUYECKUX BEIMUYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTH  TIpaQUKH  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCpHU30BaATb CBOMCTBA TCII, q)HSH‘{eCKI/Ie ABJICHHA W IIPOLECCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alucCblBaTb €ro Mar€éMaTHu4CCKOC

BBIPAKECHHE

1.6

OO0BSICHATH (PU3UYECKHE MPOIECCHl U CBOWMCTBA TEI, B TOM YHCJIE U B
KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BbsCHEHUE u3 |
— 2 JOrMYecKuX IIaroB ¢ nomompio 1 — 2 u3yuyeHHBIX CBOICTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a1aud B 2 — 3 ACHCTBUA, UCIONb3YsS 3aKOHBI U
(bopMyIbl, CBS3BIBAIOIINE (PU3NUECKHUE BETUYMHBL: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4M 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABISITh HEJOCTATOK
JAHHBIX Il pelIeHHs 3aJadd, BbIOMpaTh 3aKOHbI M (OPMYIIBI,
HEoOXOoauMBIC JUIsl €€ pelIeHUs, MPOBOAUTh Pacdy€Thl M CPAaBHUBATH
MOJIydeHHOE 3HayeHHe (U3MUYECKOM BEIMYMHBI C WM3BECTHBIMU

JaHHBIMH

1.8

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PpCHINTHL IIPpU ITOMOIIU
(1)I/I3I/I'-IGCKI/IX METOOOB, UCIIOJIB3YA ONMMCAHUEC UCCIICAOBAHNMA, BEIACIIATH
MMPOBEPACMOC TMPCANOJIOXKCHUC, OLCHUBATH IMPABUIIBHOCTH MOPAAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIABI

1.9

MPOBOANTH OMBITHl MO HAOIIOACHUI0 (U3UYECKUX SBICHUN WM
($U3MYECKUX ~ CBOWCTB  Tel:  (opmMymupoBaTh  MIpOBEpsieMbIS

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT'O




000pyI0BaHUs, ONUCHIBATH X0/ ONbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBITIOJIHSATH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATUYUKOB (HPU3HUECKUX BEIUYUH, CPABHUBATH PE3YIbTAThI

MU3MEPEHHH C YUETOM 3a/IaHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

NPOBOAMTH  HCCIEAOBAHHE 3aBUCUMOCTH  OIHOW  (PU3UUYECKOU
BEJIMYUHBI OT JPYrol C MCHOJBb30BAHUEM IMPSMBIX H3MEPEHUM:
IUTAHUPOBATh HCCIIEZIOBAHUE, COOMpATh YCTAHOBKY M BBINOJHSTH
U3MEpEHUs, CleAys MPEeAJoKEHHOMY  IUIaHy, (UKCHPOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHjJE TaOmuIl U rpaduxos,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICOAOBAHHUA

1.12

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3UYECKUX  BEIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
cielys. IpPEeNIOKEHHOW MHCTPYKLMH, W BBIYMCIATH 3HA4YCHUE

BCJIMYNHBbI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TmpH pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

XapaKkTepru30BaTh MPHUHIUIBI JEHCTBHS HW3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MNPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI Imo CX€MaM U CXEMAaTUYHBIM PHUCYHKAM, COCTABJIATH CXCMbI
QJICKTPHUICCKUX LIEIlell C IOoclIegoBaTelbHBIM U napauic]IbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvas YCJIOBHBIC 0003HaUYCHHS

9JICMCHTOB JJICKTPUYICCKUX Lenei

1.16

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HU  JJig  oOecriedeHus: 0e30MacHOCTH TpU  OOpalieHuu ¢
npuOopaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHEHHUSI 3[IOPOBBS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

1.17

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3NYECKOTO COJEP>KAHMSI B CETH
HNHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHUW W IYTEM CpPAaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICIATH HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPHU  BBINIOJIHCHUU y‘-Ie6HI)IX SajlaHI/II\/'I HAay4YHO-




HOMYJSIPHYIO JIUTEpaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuansl, pecypchl ceth MHTepHeT; BnageTh IpUEMaMu
KOHCIIEKTUPOBAHMs TEKCTa, NpeoOpa3oBaHUs MHPOPMALUU U3 OJHOU

3HAKOBOUW CHCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBEHHbIC MMCHhMEHHBIC M KPATKHE YCTHBIC COOOIICHHUS,
0000mas wHPOPMAIMIO U3 HECKOIBKUX HCTOYHHKOB (PH3UUECKOTrO
COJZICp)KaHHs, B TOM 4YHUCIC MYyOJMYHO MPEACTABIATh PE3yIbTAThI
OPOCKTHON WJIM HMCCIICOBATEIIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BAaTh M3YYCHHBIH MOHATUHHBIA ammapat Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIIUCH

1.20

9 KIIACC

IIPU BBIMOJHEHUM Y4YEOHBIX MPOEKTOB M HMCCIEIOBAHUN (U3NYECKUX
IIPOLIECCOB PACHPENENATh 0053aHHOCTU B IPYMIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 3a BBINOJIHEHUEM IUIAHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYIIbI, BBICTPAUBAThH
KOMMYHUKaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3indaTthb SABJICHUA IO OMHMCAHUIO HUX XaApPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JaHHOC (1)I/I3I/ILICCKOG SBJICHUC

13

pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (U3UYECKUX SBJIECHUN B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NYECKue SBICHHUS B MPHUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aauy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBIICHUS,
UCIONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHHs U eUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTH (POPMYJIbL,

CBSI3bIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH




BEIMYMHAMHU, CTPOUTH TpapuKHd  H3YYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTEpHU30BaTh CBOMCTBaA TCI, (1)I/I3I/I‘ICCKI/IC SABJICHHUSA M ITPOLECCHI,
HCIIOJIB3YySA H3Y4YCHHBIC 3aKOHBI, IIpU OSTOM JAaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa H  3allMChlBaThb €0 MaTreéMaTU4YC€CKOC

BBIpaXXECHHE

1.6

OOBACHATH (PU3NYECKHUE MPOIECCH M CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyalluid IPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYEecCKMX IIaroB C IMOMOIIbIO 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/I3I/I‘ICCKI/IX XBHGHHﬁ, (1)I/ISI/IIICCKI/IX 3aKOHA UJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHele 3afa4yd (ONMUparoIiuecs Ha CHCTeMy u3 2 — 3
YPaBHEHMI), HCHOJB3Yys 3aKOHbl M  (OPMyJbL, CBS3bIBAIOIIUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allChIBaTh KPAaTKOE YCJIOBHME, BBUBIATH HENOCTAIOIME WIN
M30BITOYHBIE JaHHBIC, BRIOMPATh 3aKOHBI M (OPMYIIBI, HEOOXOMMEBIE
JUIsL PELEHUus, MPOBOAUTH DPACUETHI M OLICHUBATH PEATUCTHUYHOCTD

MOJTyYEHHOTO 3HAYCHUS (PU3NIECKON BETMIUHBI

1.8

pacno3HaBaTh MPOOJEMBI, KOTOPBIE MOXHO PEIIUTh IpPU TTOMOIIN
(bu3MYECKUX METOOB, MCIOJb3Ysl OIMCAHUE HCCIIC0BAHUS, BBIICIATH
MIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh INPABUIBHOCTh IOPSIKA
IIPOBEICHNS UCCIICOBAaHUA, JEJIaTh BBIBOJBI, WHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OIIBITOB

1.9

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIbBHO COOMpPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMbITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

IPOBOANTH TPU HEOOXOJUMOCTH CEpPHUI0 MPSIMBIX H3MEpEHUH,
ompefieNsis CcpelHee 3HaueHHue Hu3MepsieMoil BenuuuHbl ((hokycHOe
paccTostHue coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

MIPOBOJIUTh HCCJICIOBAHME 3aBUCUMOCTEH (PU3NUECKHX BEIUYHH C
UCIIOJIb30BAaHUEM TPSMBIX M3MEPEHUMN: IJIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbBHO COOMpaTh YCTAHOBKY, (UKCHUPOBATH PE3YJIbTATHI

HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BHUIC Ta6JII/II_[I/I




Fpa(bI/IKOB, ACJIaThb BBIBOABI 11O PE3yJIbTaTaM UCCICAOBAHU

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHHs  (U3NYECKUX  BEIUYUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MpPENIOKEHHOW HMHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAJIU3UPOBATH IIOJyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

1.13

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYIOBaHUEM

1.14

pasinyaTh OCHOBHBIC INPHU3HAKM HM3YYEHHBIX (DPU3MUECKUX MOJelei:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH34a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAs

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepU30BaTh MPHUHIUIBI JEHCTBHS HW3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHSA, HCIONb3YS
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIONIB30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOUCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOLIECCOB MPH PEIICHUH YYeOHO-TIPAKTUIECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUS HU300paKEHUH B MIIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHQPOPMALUIO O MpPUMEPAX)
MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: 0e30MacHOCTH TpU  OOpalieHun ¢
npuOopaMu U TEXHUYECKHUMH yCTPOUCTBAMU, COXPAHEHHUSI 3[IOPOBBS U

coOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY-KaIoIlel cpene

1.18

OCYIIECTBIISATH MOUCK HHPOPMAINH (HU3HUECKOTO COAECPKAHUS B CETU
NHTepHer, caMOCTOSTENIbHO (OPMYIHPYST TOUCKOBBIMA  3arpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMM Ha OCHOBE WMEIOIIMXCS 3HAHWM M JOTIOJHUTEIBHBIX

HCTOYHUKOB

1.19

UCIONIb30BAaTh MpPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHoO-
HOMYJSIPHYIO JIUTEpaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl cetu VIHTepHeT, BiageTh npuéMaMu

KOHCIICKTUPOBAHHA TCKCTA, HpCO6pa3OBaHI/I$I I/IH(I)OpMaI_[I/II/I U3 OJHOM




3HAKOBOU CUCTEMBI B JIPYTYIO

1.20

CO31aBaThb COGCTBGHHHG MUCbMCHHBIC W YCTHBIC C006H_[eHI/I$I Ha
OocHOBe HWHGOpMAllMU M3 HECKOJIbKUX HMCTOYHHUKOB (PU3MUECKOro
coJlep)KaHusl, MyOJIMYHO MPEACTABIATH PE3YyJbTaThl MPOEKTHOW WIIN
HCCIEN0BATENbCKOM  AESATENbHOCTH, NpPU  3TOM  TPaMOTHO
KCIIOJIb30BaTh U3YUYEHHBIN MOHATUHHBIN anmnapaTr u3y4aeMoro pasjaeia
GbU3MKM U COMPOBOXKIATh BBICTYIUICHHE IpE3eHTaluel ¢ Yy4éTom

0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3NUECKUX
IPOIIECCOB paclpeneniaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBINOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIaJ B JCATENBHOCTb TPYIIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHUE,  MPOSBIAS  T'OTOBHOCTH

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Koxa
pasjgena

Koxa
3JIEMEHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEIO MHUPA

11

Ousuka — Hayka O Tmpupone. SIBIeHHUS NPUPOIbL.
®usnueckue  SBJICHUA: MEXaHMYECKHE, TEIUIOBBIE,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeaMUUHBL.  V3MepeHne — (puU3MUECKUX
BennunH.  @Pusnueckue  npubopel.  IlorpemmHocts

u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHHUI]

1.3

ECTCCTBCHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[eHI/IC,
IMOCTAHOBKA HAY4YHOI'0 BOIIPOCA, BBIABHMIKCHUC T'HIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKE TIHUIIOTEC3, 00BsACHEHHE

Ha0JIIOIaEMOTO SBJICHUS

1.4

Onucanue pU3NUECKUX SBICHUM ¢ TOMOIIBIO MOJIENIEN

1.5

[IpakTudeckue paboOTHI:
N3mepenue paccTossHUAMN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Omnpenenenue pa3sMepoB MaJbIX TeN.
N3mepenune temrnepaTypsl Py HOMOIIH KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEILIECTBA

2.1

CrpoeHne BemecTBa: aTOMbl M MOJEKYJBI, HX
pa3Mepsl. ONbITHI, JOKa3bIBaOIIME JAMCKPETHOE CTPOECHHE

BEIECTBA

2.2

JIBwkenne dyactuil BemecTBa. CBsI3b  CKOPOCTH
JNBWKEHUS ~ 4YacTULl C  Temmeparypoi. bBpoyHoBckoe

nBUKeHHE, Tudhdy3us

2.3

B3aHMOHeﬁCTBHe YaCTHIl BCIICCTBA: IPUTAIKCHUE U

OTTAJIKMBAHHC




AI‘peFaTHLIC COCTOSAAHUA BCUICCTBA: CTPOCHUC T'a30B,

KUIKOCTEH W TBEPABIX  (KPUCTAUIMUECKHX)  Tell

2.4 B3anmocCBA3p MEXAy CBOMCTBAaMM BEUIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSIX M HX AaTOMHO-MOJIEKYJISIPHBIM
CTpOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI

[IpakTuueckue paboOTHI:
Ouenka JuaMeTpa aroMa METOJIOM psAlioB  (C
HCIIOIb30BaHuEM (oTorpaduii).
2.6 OnpITel 110 HAONIOACHUIO TEIJIOBOTO PACLIMPEHUS

ra3os.
OnbITBl 1O OOHAPYKEHUIO  JIEHCTBHA  CHI

MOJICKYJIIPHOI'O IMMPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexanuueckoe JIBUKEHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JBM)KEHUE
3.9 Ckopoctb. Cpenssisi CKOpOCTb IPU HEPAaBHOMEPHOM
' JBYKEHUM. Pacd€r myTH 1 BpeMEHM JBUKECHUS
SIBnenue uHepuuu. 3akoH MHepuuu. B3aumopeiicTBue
3.3 TeJI KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUKEHHS Tell
Macca kak Mepa HUHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBsi3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMO/IEUCTBUS Te
38 Cuna ympyroctu u 3akoH ['yka. M3mepenue cuiibl ¢
' IIOMOILBIO JUHAMOMETPA
37 SIBnenue TAroTeHUS U cuia TskecTH. Cuia TAXKECTH
' Ha Jpyrux maHerax. Bec temna. HeBecomocTs
38 Cuna tpeHusi. TpeHHE CKOJBXKEHUS M TPEHHE IMOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxeHue cui, HANpaBIEHHBIX 1O OAHOM IPSIMOM.
' PaBHOElCTBYIOIIIASA CHIT
3.10 [IpakTuyeckue pabOTHI:




OnpeneneHue CKOPOCTH  PABHOMEPHOI'O  JIBUYKEHUS
(wapuka B OKHIKOCTH, MOJEIU  3JIEKTPUUYECKOrO
aBToMOOmWIE W Tak panee). OmperneneHue cpenHeil
CKOPOCTM CKOJBXEHHUs Opycka MM IIapuka 1o
HaKJIOHHOM  IuIocKOoCcTH. OmnpeneneHne  IUIOTHOCTU
TBEPIOTO Tela. OnbITHI, JEMOHCTPHPYIOLIHUE
3aBUCUMOCTh PacTsDKeHUs (nedopmanyu) Npy>KUHBI OT
HNPUIOKEHHOM  cwiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapakTepa COIMpHUKACAOIINXCA HOBerHOCTeﬁ

®duznyeckue sIBICHUS B IPUPOJE: PUMEPHI JBHKEHUS C
3.11 Pa3IMYHBIMM CKOPOCTSIMHU B KMBOW M HEKUBOM IPUPOLE,

ﬂeﬁCTBHe CUJIbI TPCHUA B IIPUPOAC U TCXHUKE

3.12 TexHuueckue ycTpoicTBa: JTMHAMOMETP, HOJIIUITHUKH

JIABJIEHUE TBEP/BIX TEJL, )KUJIKOCTEN 1 TA30B

41 I[aBJ'ICHI/Ie TBépI[Ol"O tena. CrocoOnl YMCHBIICHUSA U

YBCIMYCHUA OaBJICHUA

42 JlaBneHue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00béma,
TEeMIIepaTyphl

43 [lepenaua naBieHusi TBEPABIMU TEJNAMU, KUIKOCTIMHU U
razamu. 3akoH [lackans. [lHeBMaTHUeCKHE MaIlIMHBI

3aBUCUMOCTH JaBJICHUA KNUOAKOCTU oT FJIY6I/IHI)I.
4.4 IMunpocratuueckuii mapagokc. CooOIIamuecs cocy/sbl.

FI/II[paBHI/ILIeCKI/Ie MEXAaHU3MBbI

ATtMmocdepa 3emnu u atMmocepHoe napneHue. [IpuanHb
A5 CYIIECTBOBAHUS BO3AYIIHOW o0Oo0mouku 3emiu. OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JaBIEHUS OT

BBICOTEI HaJl YPOBHEM MOPs

46 N3mepenue armocdepHoro npasneHus. Ilpubopsl ans
M3MEpEHUs: aTMOC(EPHOTO AABICHUS

JleficTBHe KMIKOCTM M ra3a Ha MOTPYKEHHOE B HHUX
4.7 Teno. BrelTankuBaromas (apxumenoBa) CHiia. 3aKOH

Apxumena

4.8 [InaBanue ten. Bo3nyxomnnaBanue




4.9

[IpakTuyeckue pabOTHI:

UccnenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TMOTPYXKEHHOH B JKHUIKOCTH YAcTH TeJja.
OnpeneneHre BbITATKUBAIOIIEH CHIIbI, IEUCTBYIONIEH HA
TEI0, TMOrpyXEéHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKMBAIOIIEH CHIIbI, JACHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tena. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKHBAIOIICH
CHJIBI, JICUCTBYIOLICH Ha TEJNO B JKUAKOCTH, OT 00BEMa
MOrPY>KEHHOW B KUJKOCTh YaCTH Teja U OT IJIOTHOCTH
JKHIKOCTH. KounctpynpoBanue apeomMerpa HIIH
KOHCTPYMPOBAaHHE  JIOJAKM M  OmpeAelieHne  eé

Irpy30I104bEMHOCTH

4.10

dusnueckue SABJICHUS B npupoae: BIIMSAHHUC
aTMOC(i)epHOl"O JaBJICHU A Ha JKUBOH OpraHu3Mm,

MJIaBaHUE PHIO

411

TexHuuyeckue yCTpoOiCcTBa: COOOMIAIOIIMECS COCY/BI,
YCTPOMCTBO BOJOIPOBOJA, THUIPABINYECKUN IIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HAacoc,

apeomerp

PABOTA, MOIIHOCTD, DOHEPTUA

5.1 Mexanunueckas paboTa
5.2 Mexann4deckass MOIIIHOCTD
£ 3 [IpocTeie  MexaHU3MbL: pblyar, OJOK, HaKJIOHHAas
' m1ockocTs. [IpaBuno paBHOBecHs ppluara
5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o10T0€  mpaBwio»  MexaHuku.  Koadduumenrt
5.5 I0JIE3HOTO NercTBUs MEXaHU3MOB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenuunanpHas SHEPTUM TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [lonHas mexaHudeckas dHEprusl. 3aKOH M3MEHEHUS U
' COXpaHEHUS MEXaHUUYECKOH HepTun
59 [IpakTuueckue padbOTHI:




Onpenenenne  pa®OTBl  CHJIBI  TPEHHS  IIPH
PaBHOMEPHOM  JBMKEHHHM Tela MO TOPU30HTAIBHON
oBEpXHOCTU. VccnenoBanue yciaoBUi paBHOBECHSI phlyara.
N3amepenne KIIJI nakimonHo# mimockoctu. M3ydeHue 3akoHa

COXpPAaHCHUA MEXaHHUYECKOM SHECPTUn

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
YeJI0BeKa
TexHuueckue YCTpPOMCTBA: pblyar, MOABWKHBIA U
511 HETIOJBYIKHBIN OJIOKW, HaKJIOHHAs TUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KIIACC
Kox Kox
IIpoBepsiemble 31eMEHTHI COAePKAHUA
pasnea 3J1eMeHTAa
TEIJIOBBIE SABJIEHU A
OCHOBHBIE  IOJIOKEHHSI ~ MOJIEKYJISIPHO-KUHETHYECKON
61 TEOPHH CTPOEHHUS BemiecTBa. Macca ©  pa3mepsl
. MoJNieKya.  ONbITBL,  TOATBEP)KIJAIOIINE  OCHOBHBIC
MIOJIOKEHUSI MOJIEKYISIPHOKUHETUYECKON TeOpuH
Mogenu  TBEPAOro, JKUAKOIO M ra3oo0pa3zHOro
6.2 cocTossiHUM BemecTBa. Kpucrammuueckue u amopgHbIe
Tena
OObsicHEHUE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
0 6.3 Ha OCHOBE TOJOXXEHUH MOJIEKYJIIPHOKMHETHYECKON
TEOPHH
6.4 CMaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe pacliupeHue u cxxaTue
66 Temneparypa. CBsa3b TemmepaTypbl €O CKOPOCTBIO
. TETTOBOTO JIBIDKEHHSI YaCTHUI]
6.7 Buytpennss sueprus. CnocoObl H3MEHEHUS! BHYTpEHHEH
. SHEpruu: Terionepeaaya U copepiieHue padoTbl
6.8 Bunsl Temonepenauu: TEIIONPOBOIHOCTh, KOHBEKIIHS,




U3Iy4yeHue

KommuectBo TCIIJIOTHI. y,[[eJ'IBHaSI TEIMIOEMKOCTh

6.9
BEIIIECTBA
TemsiooOMEH U TEMIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOro Oajlanca
6.11 [InaBnenue u oTBep/IeBaHNE KPUCTATUNIMUECKUX BEIIECTB.
' VaenbHas TemoTa IaaBICHUS
[TapooOpa3zoBanne ®  KoHAeHcamus.  Vcmapenue.
5.12 Kunenune. VYaenbHas  Ttemiora mnapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyphbl KUTMIEHUS OT aTMOC(HEPHOTO
JTaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIMBa. Y IeJbHas TEII0Ta CTOPaHUs
[Ipunnuner  paboTel  TermaoBbiX — aBuratener  KITI
6.15 TEIUIOBOr0 JBUraTelis. TeIIoBble ABUTaTEIN W 3allluTa
OKpY>Karolleu cpeibl
3aKOH COXpaHEHHUS U MPEBPAIICHUSI SHEPTUH B TETUIOBBIX
6.16
npoueccax
[IpakTuueckue padbOTHI:
OneITel 1O OOHapy)XeHHIO  JIeHCTBUS CHII
MOJIEKYJISIPHOTO MTPUTSKEHUS.
OnpITHl MO BBIPAILMBAHUIO KPUCTAIJIOB MOBAapEHHOMN
COJIM WJIM caxapa.
OneITel 1O HAOMIOJEHUIO TEIMJIOBOTO PACHIUPEHUS
617 ra3oB, )KMJIKOCTEW U TBEPIBIX TEI.

Ormpezenienne naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OmnBITHI, NEMOHCTPUPYIOIINE 3aBUCHMOCTD JIaBIICHHS
BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHHS.

[IpoBepka ruUMoTe3bl JTMHEHHOW 3aBUCUMOCTH JJTHMHBI
CTOJOMKA JKUAKOCTH B TEPMOMETPHUYECKOH TpyOke oOT
TEMIIepPaTypHhI.

HabmtoneHne n3MeHeHust BHyTpEHHEH SHEpTruu Tena B




pe3yibTare Terionepeaayn U paboThl BHEIIHUX CHUIL.

Hccnenosanue SIBJICHUS TeII000MeHa pu
CMEILIMBAHUH XOJOJIHOW U rOpsYEr BOJIBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJyYEHHOI'O
BOJIOM IpHU TEmI000MEHEe ¢ HarpeTbiM METATIMYECKUM
LUAJIUHIPOM.

Omnpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccenenoBanue npouecca UCIIapeHus.

OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3IyXa.

OmnpeneneHue yaeIbHON TEIIOTH TUTABICHHUS JIbJIA.

dusnueckue SBICHHWS B TPUPOJC: TOBEPXHOCTHOE
HaTsOKCHUEC W KallWJUIAPHBIC ABJICHHUA B IIPUPOAC,
6.18 KpUCTAJUIBI B Npupojie, nznyuenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCra.

TexHuueckue  yCTpOWMCTBA:  KaNWUISAPBI,  MPUMEPHI
WCIIOJIb30BAHUS KPUCTAIUIOB, >KHJKOCTHBIA TEPMOMETD,
6.19 JaTYMK TEMIEpPaTypbl, TEPMOC, CHUCTEMa OTOTUICHHS
JIOMOB, TUTPOMETpBI, TICHXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpuzarys Tel. [[Ba poja aIeKTpUIecKuX 3apsiioB

BsaumopeiictBue 3apsbkeHHbIX Ten. 3akoH  Kymona
7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TEN OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TeJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTh 3JIEKTPUYECKOTO
7.3 nosid. [IpyHIMI cynepno3suuuu 3JIEKTPUYECKUX IOJIEN

(Ha KaYECTBEHHOM YpPOBHE)

Hocurenn »snextpuyeckux 3apsaoB. OIJIEMEHTAPHBII
7.4 anekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHUKN U

AUDJICKTPUKU

7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia




DJIEKTPUYECKUH  TOK.  YCJIOBUS  CYIIECTBOBAHUSA

7.6

3JIEKTPUYECKOT0 TOKA. ICTOYHUKHU MTOCTOSSHHOTO TOKa

HeicTBus 3JIEKTPUYECKOTO TOKa (TeruoBoe,
1.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B

SKHUIKOCTSIX U ra3ax

Onektpuyeckas uenb. Cuia Toka. DIJIEKTPUUYECKOE
7.8

HanpsHKeHUe

ConpotuieHue MPOBOJIHUKA. VYneabHOE
7.9

COMPOTHUBIICHHE BEILIECTBA
7.10 3akon OMa Juist yyacTKa Lenu

[lTocnenoBarenpHOE W MapajuIeIbHOE  COCAMHEHHUE
7.11

MIPOBOIHUKOB

Paborta u MOIIHOCTH SJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

DJIEKTPUYECKHE IEeMH M IMOTPEOUTENN 3ICKTPUICCKOM
7.13

sHepruu B ObITy. KOpoTKOE 3aMbIKaHMe

IlocTtosnable MaruuThel. B3anmMonelCTBUE ITOCTOSHHBIX
7.14

MarduToB

MaruutHoe mosie. MargutHoe 1mojie 3eMiIM U €ro
7.15

3HAUEeHHE I KU3HU Ha 3eMile

OmneiT Dpcrena. MarHuTHOE MOJE PIEKTPUUECKOTO TOKA.
7.16

[IpuMeHeHne 2JEKTPOMArHUTOB B TEXHUKE

JlelicTBME€ MarHMTHOrO TOJII HAa TPOBOAHUK C TOKOM.

DNeKTpoABUTATENlb MOCTOSHHOTO TOKa. Mcmonab3oBaHue
7.17

3JEKTPOJIBUTaTeNell B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHCIopTe

OIBITEI ®dapanes. SIBnenue 3JEKTPOMArHUTHOMN
7.18

nHaykuun. [Ipasuno Jlenna

DIEeKTPOTeHEPaTOP. Crioco6s1 MOTydSHUS
7.19 AIEKTPUUECKOM SHEPTUH. DNEeKTPOCTaHINHI Ha

BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTUU
7.20 [IpakTuyeckue paboOTHI:




OMnbITH 110 HAOJIOACHHUIO AJICKTPHU3AIUN TET WHIYKIIUCH
U MPU CONTPUKOCHOBEHHH.

HccrnenoBanue nAEMCTBUS DJIEKTPUYECKOTO IO  Ha
MPOBOJIHUKY U JUDJICKTPUKHU.

COopka ® mpoBepka pabOTHl JJICKTPUUYCCKON IIETH
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHUSL.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYILETO Yepe3
pE3UCTOpP, OT COMPOTHUBJICHUS PE3UCTOPA U HAIPSIKECHUS
Ha pE3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD
3JIEKTPUYECKOIO CONMPOTUBIICHUS TPOBOJAHUKA OT €ro
JUTUHBI, TUTOIA/IA MTOMEPEYHOr0 CEYeHUs U MaTepuaa.
[IpoBepka mpaBWiia CIOXKEHHS HAMPSOKEHUW  TIPU
MOCJICIOBATEILHOM ~ COCAMHEHUH JBYX PE3HCTOPOB.
[IpoBepka mpaBuiia Jyisi CUJIbI TOKA MPH MapajuieIbHOM
COCIMHEHUH  pe3uctopoB.  Ompenenenue  pabOThI
JJEKTPUYECKOTO TOKA, MAYLIEr0 4Yepe3 Ppe3ucTop.
OmpeneneHne  MOIIMHOCTH — DJEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3ucTtope. MccneqoBanre 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HaIpsSKEHUs
Ha Heil. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarduTHOTO B3aMMOJCHCTBHS IIOCTOSHHBIX MAarHHUTOB.
N3yuenrne MarHuTHOTO OISl TOCTOSTHHBIX MarHUTOB TIPH
ux oObeAMHEHWHW U pasnaeneHud. McciemoBaHue
JEUCTBHUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.
OmbITEl,  JEMOHCTPHUPYIOIIHE  3aBUCHMOCTH  CHJIBI
B3aUMOJICHCTBHUS KATYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa M HalpaBleHUs TOKa B Karymke. l3ydeHue
JEHUCTBUSI MAarHUTHOTO TMOJSi Ha MPOBOJHUK C TOKOM.
KoncrpynpoBanue H H3y4YeHue paboThI

BIIEKTPOJBUTATEIA. N3mepenne KII




3JIEKTPOJBUTATEIIbHON YCTaHOBKH. OnbITHI o
WCCJIEIOBAHUIO SIBJIICHUS DJIEKTPOMAarHUTHONW MHIYKIMH:
HCCICAOBAHUC W3MCHCHHMIN 3HAUYCHUS U HaIrrpaBJICHHUA

WHAYKIIMOHHOI'O TOKa

Odusnyeckue SBICHUS B MPUPOJL: IICKTPUUECKUE
SBIICHUSIT B  aTMocdepe, OJICKTPUYECTBO  KHUBBIX
7.21 OpraHW3MOB, MarHUTHOE T0JIe 3eMJId, Jpei( TOJIIOCOB,
POJIb MAarHUTHOTO TIOJIS IS )KU3HHU Ha 3eMiie, TOJIIpHOe

CHAHUC

TexHudeckue yCTpPOWCTBA: JJIEKTPOCKOI, aMIepMeTp,
BOJITMETpP, PEOCTAT, CYETUUK DJIEKTPUUECKON HEPIUU,

QJICKTPOOCBCTUTCIILHLIC HpI/I60pBI, HarpeBaTCJIbHbLIC

r.2 ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
[IPEIOXPAHUTENHN, JJIEKTPOMATHUT, D3JIEKTPOJBUIATEIH
IIOCTOSIHHOT'O TOKa, TEHEPAaTOp IOCTOSHHOIO TOKA
9 KVIACC
Kon
Kop anemenra [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
pasznena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannyeckoe JABWXKEHUE. MarepuanbHas — TOYKA.
. Cucrema orcuéra
8.2 OTHOCHUTENBHOCTH MEXAaHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE MPAMOIHHEHHOE IBHKCHHE
HepaBHomepHoe IPSIMOJIMHENHOE JIBUKCHHUE.
8 8.4 CpenHsis U MIHOBEHHass  CKOpOCTb  Tela  IpH
HEPaBHOMEPHOM JBUKECHUU
8.5 Yckopenue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEWHOE
' JIBUKECHHE
8.6 CBobonnoe nagenue. OnbITel ["anunes
8.7 PaBHOMepHOE nBMkKEHUE MO OKpYKHOCTH. [lepuon u
' yactota oOpamieHus. JluHelHas M yryioBas CKOPOCTH.




[leHTpOCTpEMUTEIILHOE YCKOPEHHE

8.8 [lepsriii 3akoH HploToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroTona
8.11 [TpuHIMIT Cynepno3uuuu CUil
8.12 Cwuta ynpyroctu. 3akoH ['yka
513 Cuna TpeHHs: CHJIa TPEHUS CKOJBXKEHHS, CHUJIa
' TPEHUS MOKOsI, IPYTUe BUJIbI TPEHUS
514 Cuna TsKeCTM M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHue cBOOOAHOTO MaACHHUS
815 IBwxenne  1uiaHer  Bokpyr  Comnua.  IlepBas
' KOCMHYECKasi CKOpOCTh. HeBecoMocCTh 1 meperpys3ku
PaBHOBecue  MarepuanbHOM  TOUKH.  AOCONIIOTHO
8.16 )
TBEPI0E TETIO
8.17 PaBHOBecue TBEPAOro Tenma C 3aKPEIUIEHHON OCBIO
' BpaueHus. MomeHt cuibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenne nmiynsca. MIMmyibsce cuisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTuBHOE nBMKEHNE
8.21 Mexanunyeckas paboTa U MOIIHOCTb
8.9 PabGora cun Tsxkectw, ynpyroctv, TpeHus. CBs3b
' SHEpPruu u paboThl
893 [MorennmanpHast JHEPrusi Tena, MOMHATOTO  HaJ
' MIOBEPXHOCTHIO 3eMJITH
8.24 [ToTenumanpHas 3HEPrUs CKATON MPYKUHbI
Kunernueckass sHeprus. Teopema O KMHETHYECKOMN
8.25
SHEeprun
8.26 3aKOH COXpaHEHUSI MEXaHHUECKOW YHEPTUU
[IpakTuyeckue paboOTHI:
Ompenenenne cpemHeld CKOPOCTH CKOJIBKEHHsI Opycka
8.27 WM JIBWKEHUS IIapuKa IO HAKIOHHOM IUIOCKOCTH.

OmnpeneneHue yCKOpeHUs Tejaa MPH PaBHOYCKOPEHHOM

JBIKEHUH O HAKJIIOHHOM IIJIOCKOCTH.




HccnenoBanne 3aBUCHUMOCTH IyTH OT BPEMEHU IIPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJIbHOW CKOPOCTH.
[IpoBepka ruMOTE3bI: €COTM NpPU PABHOYCKOPEHHOM
JIBIDKEHUM 0€3 HaYaJbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psa  HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
IPOMEXYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanme 3aBUCIMOCTH CHUJIBI TPEHUST CKOJIBKCHHS
OT CHJIBI HOpMallbHOro jaBiieHus. OnpeznencHue
kodpdunmeHTa TpeHus CKoibkeHus. OmnpeneneHue
KEcTKOCTH TPYXUHBL. OmpesiercHue padOThl  CHIIBI
TPEHUS. TIpU PABHOMEPHOM JIBWKEHHH Teja IO
TOPU30HTANILHON MOBepxHOCTH. OrmpeneneHue padboThI
CUIBI  yOPYrocTH  Ipu  noabEME  Ipy3a  C
UCIIOJIb30BAHUEM  HETOJBUKHOTO ¥ TIOJBIMIKHOTO

OJIOKOB

duznueckue SIBICHUS B npupoac: NpuiIrBbl U OTJIMBBI,

8.28 JABMOXKCHHUC IIJIaHCT ComHeyHou CUCTCMBbI, PCAKTHUBHOC
ABWIKCHUC KMBBIX OPTaHU3MOB
8.29 TexHuueckue YCTpOﬁCTBaI ClInaoMeTp, JaTYUKHN

IIOJIOXKEHUS, PACCTOSHMS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHIKCHUC. OcHoBHbBIE XapaKTCPUCTUKU

o1 KOJIeOaHUM: TIepHO/I, YaCTOTa, aMIUTUTY/a
9.2 Marematuueckuit 51 IIPY>KUHHBIN MAasITHUKHU.
. [IpeBparenue sHepruu npu KosiaedaTenbHOM JABHKEHUN
93 3aryxatomue KojebaHusi. BbIHYXJEHHbIE KOJeOaHwUs.
' Pesonanc
Mexannyeckue BOJHBL. CBOMCTBA MEXAaHHMUYECKUX BOJIH.
0.4 [IpononpHbie W monepeuHbie BOJIHBL. [[nMHA BOMHBI U
' CKOpPOCTh €€ pacrpocTpaHeHHs. MexaHn4ecKue BOJHBI
B TBEP/IOM TeJI€, CECMUYECKUE BOJIHBI
9.5 3Byk. ['poMKOCTb 1 BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 WNudpa3Byk u ynpTpa3zByk
9.7 [IpakTuyeckue paboOTHI:

Ompenenenne 9acTOTBl HW  TEepUoAa  KOJeOaHHit




MAaTEMATUYCCKOI'O MasiTHUKA.

Omnpenenenne 4YacTOTBI M TEepUoAa  KoJeOaHM
NIPYKUHHOT'O MasiTHUKA

HccnenoBanue 3aBUCHMOCTH —TIepHoJa  KOJeOaHHUI
IIOABCUICHHOTO K HUTH pr321 OT MdJUHBI HHUTU.
HccnenoBanue 3aBUCHMOCTH TIepUoJa  KOJeOaHHWI
NpPY>KUHHOTO MasiTHUKa OT Maccel rpysa. lIpoBepka
HE3aBUCHUMOCTH nepuoia KonebaHui rpy3a,
IIOABCHICHHOI'O K HUTH, OT MAacCChl rpy3a nu )KéCTKOCTI/I

npyxuHbl. I3Mepenue yckopenus cCBOOOAHOTO NaieHUs

dusndyeckue SBICHUS B Ipupoac: BOCIIPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMUYECKHE BOJIHBI,
IlyHAMH, 9XO
9.9 TexHuueckue yCTpPOWCTBA: 3XO0JOT, HCHOJb30BAHUE

yIBTpPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE IT1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJIHBI.

104 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [Ikana 31eKTPOMarHUTHBIX BOJIH
103 DnekTpoMarHuTHas Tpupoaa ceera. CKOpOCTh CBeTa.
. BomHoBBIE CBOCTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydeHne CBOWMCTB  QJIEKTPOMAarHUTHBIX BOJH C
TTOMOIIIbI0 MOOMIIBHOTO TenedoHa
dusnueckue SBIEHUS B IpHpoJe: OHOJOTHYECKOe
10.5 JENCTBHE BHUJIUMOTO, yIBTPapuOIETOBOIO u
PEHTIE€HOBCKOTO U3ITydeHUN
10.6 TexHuueckue yCTpOMCTBa: HCIOJIb30BAHUE
' AJIEKTPOMATrHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
111 JlyueBast monens cBeta. MicTouHMKYM cBETa
11 11.2 [MpsMONMHENHOE PACIIPOCTPAHEHHE CBETA
113 Otpaxenue cBera. [Imockoe 3epkano. 3aKOH OTPaKEHHS
' cBeTa




[Ipenomsienne cBeta. 3akOH TPEIOMIIEHUS CBETA.

L [TosnHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 Jlunza. Xop Jiydeid B IMH3E
116 Ontuueckast cucrema (QoToanmnapaTa, MUKPOCKONA H
' TeJecKora
117 I'maz kak onruyeckas cucreMa. bnM3opykocTts u
' JAJIbHO30PKOCTh
118 Paznoxxenue 6enoro ceetra B cnektp. OnbiTel HploTOHA.
' CrnosxeHue cieKTpajabHBIX 1IBETOB. Jlucnepcus ceeTta
[IpakTuueckue paboOTHI:
HccnenoBanne  3aBUCUMOCTH  yIjla  OTPayKE€HUs
CBETOBOTI'O JIy4a OT YyIJia MaJeHHUs.
N3yuenne xapakTepuCTUK M300pa)KeHUs TpeIMeTa B
IJIOCKOM 3epKaje.
HccnenoBanne 3aBUCMMOCTH  yIyla  IPEOMIICHUS
CBETOBOI'O Jyya OT yrja MaJieHus Ha TPaHUIE «BO3IyX —
11.9 CTEKJION.
[Tonydyenue nzo0paxeHuii ¢ MOMOIILI0 COOMparoIIen
JIUH3BIL.
Omnpenenenne GOKYCHOTO pacCTOSTHHUSI U ONTHYECKOM
CHUJIBI COOMPAIOIIEH JTUH3HI.
OMnBITHI O PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.
OnBITEl 10 BOCHPHUSTHIO IIBETA MPEIMETOB IMPH HX
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI
duznyeckue sABIEHUS B mpupoze: 3arMenus ConHIa U
11.10 JlyHbl, 1IBeTa TEJ, ONTHYECKHUE SIBICHHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 TexHuueckue YCTpOMCTBA: OYKH, TIEPUCKOT,
. (doToamnmapar, ONTUYECKHUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 Onbitel Pezepdopna w r1uranerapHas Mojeinb aroma.
12 ' Mopnens atoma bopa
199 Hcnyckanne u morjiouieHue cBeta aTroMoM. KBaHTHI.

JIunenyaTele CIIEKTPBI




12.3

PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3IydeHHs

Crpoenne aromHoro szapa. HykiionHas Moxenb

ted aTOMHOTO siipa. M30Tons!
128 PaguoaxktuBHble npespamenus. Ilepuon momypacnana
' aTOMHBIX S1EP
12.6 SAnepHble peakuny. 3aKOHbBI COXPAHEHUS 3apsA0BOI0 U
' MaccOBOI0 YHCE
12.7 OHeprus CBA3U aTOMHBIX siiep. CBA3b MACChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. IcTouHuky sHepruu
' CouHiia 1 38631
12.9 Snepnas osHepreruka. [lelicTBME  pagMOaKTUBHBIX
' U3JIy4EHUN Ha )KUBbIE OPraHU3MbI
[IpakTuyeckue paboTHI:
HaGntonieHne ChjomHBIX M JIMHEHYAThIX CIEKTPOB
12.10 U3JIy4EHUs.
HccnenoBanue TPEeKOB: M3MEPEHUE DHEPIHMM YACTHIIbI
10 TOPMO3HOMY TTyTH (TI0 hoTOrpadusim).
W3mepenune paanoakTHBHOTO (GoHA
dusnyeckue ABICHUS B IPUPOAC: E€CTECTBEHHBIN
pPaaMOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 pPaAMOaKTUBHOE MW3JIyYEHHE NPUPOJIHBIX MHUHEPAJIOB,
JICCTBHE PpAJUOAKTHUBHBIX H3JIYYCHHM Ha OpraHU3M
YeJI0BEKa
1212 Texnuyeckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJIMBUYAJIBHBIA TO3UMETP, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue poau  (QU3MKM B HAYYHOM  KapTUHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUNA O 3aKOHOMEPHOU CBSI3U
U T[I03HABAEMOCTU SIBJICHUN MPUPOABI, O POJU DKCIEPUMEHTa B
¢usuke, o cucreMooOpasyoomeil poru GU3MKA B Pa3sBUTHU
€CTECTBCHHBIX HAayK, TEXHHKHM M TEXHOJOTHi, 00 3BOJIONUU
(UBUYECKUX 3HAHMK M UX POJU B IIEJIOCTHOM €CTECTBEHHOHAYUYHOMU
KapTUHE MHUpPA, O BKIAJE€ POCCHUCKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHAAX MaTepud (BEIIECTBO M I0JiE), O JABMKCHUU Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOM TeOpHH
CTpPOEHHS BELIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHWYEeCKHMX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS 110 ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (U3UYECKOe
SBJICHUE; YMEHHE PaclO3HABaTh MPOSBIIEHNE N3YYEHHBIX (PU3NYECKUX
ABJICHUH B OKPYXAIOLIEM MHUPE, BBIIEIAA UX CYLIECTBEHHbBIE CBOMCTBA

(mpu3HaKM)

Brnanenne ocHOBaMM MOHSATUHHOIO ammapara W CHUMBOJIMYECKOIO
s3bIKa (PM3UKHU U WCIOJIb30BaHME WX IS pelIeHHs] Y4eOHBIX 3ajad;
YMEHUE XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UUECKHE SBJICHHUS H

MMpoNHeCChI, UCIIOJIb3Ys (I)YHI[&MCHT&JIBHBIG U OMIIMPHUYCCKUC 3aKOHBI

YMeHne OIHCHIBaTh HU3Y4YCHHBIC CBOMCTBA TEII H (1)PI31/I‘I€CKI/IG

SABJICHUS, UCIIOJIb3Y5 (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

BrnajgeHne ocCHOBaMH METOJOB HAyYHOTO TIO3HAHHS C Yy4ETOM
CcOOJIOIEHHsT TPaBMJI OE30MAaCHOTO TpyAa: HaOmoaeHHe (PU3NUECKUX
SIBJICHUM

YMEHHE CaMOCTOSATEIbHO COOMpATh SKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLHUH, OMUCHIBATH X0
OMBITA U 3aMMCHIBATH €r0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBOABI;
IPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHN (PU3MUYECKUX BEITHYHH:
yYMEHUE IIJJaHUPOBAaTh M3MEPEHMs, CaMOCTOSATENIIBHO CcOOUpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY I10 HMHCTPYKIMM, BBIYUCIATH
3HA4YEeHUE BEJIIMYMHBI U aHAJIU3UPOBATh IOJIyYEHHBIE DPE3YJIbTaThl C
y4€TOM 3aJaHHON MTOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEJ0BaHMIA;
CaMOCTOSITENIBHO  COOMpaTh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOJIUTh  UCCIEAOBAaHUE [0  MHCTPYKLUHM,  IPEICTABIATH
MOJTyYCHHBIE 3aBUCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TAOIHUI] U
rpaMKoOB, yYUTHIBATh MOTPELIHOCTH, JAeIaTh BHIBOJbI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (u3MYecKHX  MoOemei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPIOE TEJIO0, MOJAEIH CTPOECHHUS
ra3oB, JKHJIKOCTEH M TBEPABIX TeEJ, IUIAHETApHAas MOJEIb aToMa,
HYKJIOHHAasi MOJIelb aTOMHOIO s/ipa) U yMEHHE NPUMEHSTh UX JUIs

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMmeHue oOBACHATH (pU3MUEcKHe MPOLECCHl U CBOWMCTBA Tel, B TOM
qyucie W B KOHTEKCTE CHUTyalud MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJIATh IPUUNHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOI Ha M3yUyEHHBIE CBOICTBA (PU3NUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3ajaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3bIBAIONINE  (PH3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KpPAaTKOE YCJIOBHE 3ajauH,
BBISIBIISITh  HEJOCTAIONINE JIaHHBIC, BBIOMPATH 3aKOHBI M (OPMYIIHI,
HEo0XoauMBbIe Il €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
NPOBOJIUTHh PACYETHI M OICHWBATh PEATUCTUYHOCTH TOJIYYEHHOTO
3Ha4YeHUsl (PU3NYECKON BEIMYMHBI; YMEHHUE ONpPENesATh Pa3MEPHOCTb

¢bu3nYeCcKOil BEMMYNHBI, TOTYYEHHON IPU PEeIIEHUH 3aauu

YMeHHe XapakTepu3OoBaTh IIPUHLHUIBL  JCUCTBUSA TEXHUYECKHUX
YCTPOMCTB, B TOM 4HCII€ OBITOBBIX NPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 0 UX OMUCAHUIO, UCIOJb3Ysl 3HAHUSA O

CBOMCTBAaX (DU3MYECKUX SBICHUH U HEoOXoaumble (U3UIECKUE




3aKOHOMEPHOCTH

10

YMeHue UuCHoib30BaTh 3HAHUS O (PU3MYECKUX SBICHHUAX B
NOBCETHEBHOM JKM3HM [y oOecriedeHust 0O€30MacHOCTH  IpHU
oOpamiennd ¢ OBITOBBIMH ~ HpuOOpaMHM M TEXHHYECKUMH
YCTPOWCTBAMH, COXPAHEHUS 370pPOBbSI M  COONIOJNCHHS HOPM
HKOJIOTMYECKOro IOBEICHUS B OKpYXKalolled cpeze; MOHUMaHHUE
HEOOXOIMMOCTH TPHUMEHEHUS IOCTHKEHUH (HU3MKM M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnelT moOMCKa, TpeoOpa3oBaHUsi M IMpelAcTaBieHHs HHMOpMaLUu
(GU3HYECKOTO COJNIEpPKaHUS C HCIOJB30BAaHHEM HH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMK HA OCHOBE WMCIOMIMXCSA 3HAHUA U
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;  YMEHHE  HCHOJb30BaThb  IpH
BBITIOJTHCHUH Y4YeOHBIX 3aJaHWi HAYYHO-TIOMYJISIPHYIO JIHTEPATypy
(bU3MYECKOTO CONepKaHUs, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAaMHM  IIpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC ITMCHMEHHBIC W YCTHBIC COOOINCHHUS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKMX MCTOYHHKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe JBHkeHHE. MarepuanbHas Touka. (Cucrema  OTcuéra.
' OTHOCHUTENBHOCTD ABHKEHUS
PaBHOMepHOE n HepaBHOMepHOe IBHkeHHe. CpenHsas ckopocTs. Dopmyina Uit
1.2 BBIYHCIICHUS CpeHel ckopocTu: V = Sft
PaBHOMEpHOE TPAMONMHENHOE IBHKEHUE. 3aBUCUMOCTb KOOPAMHATBI TE€lNa OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEUHOIO IBUKECHHUS:
13 x(1)=x,+vt
I'padyiku 3aBUCUMOCTH OT BPEMEHH Ui TPOEKUUH CKOPOCTH, MPOCKIHU
[IEPEMEIEHUS, IIyTH, KOOPAMHATBI IPU PABHOMEPHOM MPSMOJIMHENHOM
JBUKEHUU
3aBHCHUMOCTb KOOpJAWHATBl Te€lda OT BPEMEHU B CIlydae PaBHOYCKOPEHHOI'O
MPSMOJIMHENHOTO 1B KECHMUS:
3
Sl =v, #f+a,* ;
2
@opMysbl JUIsl IPOCKUMHU IEPEMENICHUS, MPOEKLIUNA CKOPOCTH U IPOCKLIHH
YCKOPEHMS IIPU PaBHOYCKOPEHHOM NPAMOJIUHENHOM JIBUKCHUU:
2
14 .sx(r)=vﬁx-r+ax-5~
U_\'('f) =Ugy T4, I,
a.(t)=canst,
U).‘fz - L’}1.'1'2 =2H_TS_T
I'padkn 3aBHCUMOCTH OT BpPEMEHM MJI MPOCKIUU YCKOPEHUS, IMPOEKIHH
CKOPOCTH, IIPOEKIUH IEepEeMELICHUs, KOOPAUHATBI IIPU PaBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH
CBobonnoe maaeHue. GopmyIbl, ONKMCHIBAIOIIKME CBOOOJHOE MaJeHHE Tena I10
1.5 BEPTUKAIM (ABW)KEHHE Te€la BHMU3 MM BBEPX OTHOCHUTENBHO IOBEPXHOCTH

3emnn). ['paduxu 3aBucMMOCTH OT BpeMEHM ISl MPOEKUIUU YCKOPEHHS,




MPOEKIIUH CKOPOCTH M KOOPJMHATHI TpPU CBOOOJHOM TaJeHHM Tela I10

BEPTHUKAIN

CkopocTh pPaBHOMEPHOTO JBIJKEHHUS Tella IO OKpyxkHocTu. Hampasienue
CKOpPOCTH.

dopmysna A BBIYMCICHUS CKOPOCTH 4Yepe3 pajuyC OKPY)KHOCTH M TEpUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTtenbHoe yckopeHue. HampapiieHue 1EHTPOCTPEMHUTEIBLHOTO

16 yckopeHus. @opmyia 11l BBIYUCICHUS] YCKOPEHUS:
2
a. = L
" R
®opmyiia, CBSI3bIBAIOIIAS IEPHO U YaCTOTy OOpAICHUS:
V= 1
T
Macca. I1notHocts Bemmectsa. @opmyna a1 BBIYUCICHUSA IIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuurHa. ClokeHue cuil
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CHIIbI, IENCTBYIOIIEN Ha
TEJ0
B3anmopeiicteue Ten. Tperuit 3akoH Herorona:
1.11 Fy 3 =-F
112 TpeHue oKos U TpeHUE CKOJIbKEeHUsI. POopMyIia Ui BEIYUCICHUS MOJYJISL CHIIbI

TPCHUA CKOJIBXXCHUA!




F_=u-N

Hedopmaruss tenma. Ynpyrue u Heymnpyrue paeopmanuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

1181 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
My -5
F=G. 1 _2
R
1.14 Cuna 1spkecTd. Y CKOpeHHE CBOOOIHOTO TAICHHMS.
dopmyra 71 BBIYUCIICHUS CUIIBI TSDKECTH BOJIM3H MOBepxHOCTH 3emiu: F = mg.
JBmxenue rnanet Bokpyr Comnina. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BekTopHas puznyecKkasi BeIUYUHA.
1.15 p=mi
Nmnynbe cucremsl Ten. M3menenune uMmiymnbsca. IMIynbe cuiibl
3aKOH COXpaHEHUsI UMITYJIbCa JIJIsl 3AMKHYTOU CUCTEMBbI TEI:
1.16 P=myuy +iy Uy, =const
PeaxkTnBHOE IBIDKEHUE
Mexanunueckas padota. @opmMyria sl BEIYUCICHUS paOOThI CHJIBI:
A=Fsoos0
MexaHnueckast MOUTHOCTb:
1.17
VoA
Tt
Kunernueckas u noteHmanbHas sHeprua. Gopmyina i1 BBIYUCICHUS
KMHETUYECKON YHEPruu:
1.18 2
i
Be=mm

TeopeMa 0 KHHETHUYECKOH OHCPIHUHU. (DOpMYJ'Ia JIJIS1 BEIYUCIIEHUS OTEHIIMAIbHOM




OHCPIUU TCJIa, MIOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanuyeckas dHEeprus:

E=E;+E p

1.19 3aKOH COXpaHEHUsl MEXaHUYeCKOM 3Heprun. @opMmyiia sl 3aKOHA COXPAHEHUS
MEXaHMUYECKON 3HEPIUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpanieHne MEXaHMYECKON SHEPTUU IPU HATMYUU CUJIbI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poryar. MomenT cubl: M - FI.
VYcinoBue paBHOBECHS pblyara:
M +M,+..=0

1.20
[TonBwxHbIM 1 HenoABWKHBINA 0;10ku. KIIJI mpocThIX MexaHU3MOB,
n= A‘]IME:&E&H

‘4'3&1‘123.‘15{
JlaBiieHure TBEPAOTO TENa.
dopmyna 1715 BEIYUCIECHUS JaBICHUs TBEPAOIO TENa:
_F

P= Ch

191 HaBnenue raza. ATMocepHoe JaBieHuUE.

' I'mapocraTndeckoe AaBJIeHUE BHYTPH KUIKOCTH.

®opmyra 171 BBIYUCIICHUS JaBICHNUS BHYTPU KHUJIKOCTH:
P=pg+Pu,

1.22 3akoHn [lackans. ['mapaBnuuecknii mpecc
3akoH Apxumena. QPopmyna g ONPEIEICHHs] BBITAJIKUBAIOLIEH CHIIBI,
JEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:

1.23

Fam =PEV

VcaoBue nnaBanus tena. IlnaBanue CYZI0B M BO3AYyXOILIaBaHHUEC




1.24

Mexannueckue KosebaHusa. AMIUIMTYJa, TEPHOJ M YacToTa KOJIeOaHMI.

dopMyita, CBSI3BIBAOIIAS YaCTOTY U MEPUOJT KOJICOAHU:

1.25

MaremaTuueckuidi M NPYKUHHBIM MaaTHUKHU. [IpeBpamienue sHepruv mnpu

K0JIe0aTeILHOM IBHKEHUHU

1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

MexanndecKrue BOJIHEL. HpO,Z[OJ'IBHBIe N IIOIIEPCUYHBIC BOJIHEI. Z[J'II/IHa BOJIHBI KU

CKOPOCTb PacpOCTPAHECHUS BOJIHBI:

h=v-T

1.28

3By1(. FpOMKOCTB H BbICOTA 3BYKA. OTpa)KeHI/IC SBYKOBOﬁ BOJIHBI Ha I'paHUIC

nByx cpen. MHdpa3Byk u ynbTpa3Byk

1.29

IIpaxmuueckue pabomul

W3mepenue cpenHedl MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
NPYXUHBL, KOd((UIIMEHTa TPEHUSI CKOJIbXKEHUs; pabOThl CHIIBI TPEHHS, CHIIBI
YIIPYrOCTH; CPEIHEH CKOPOCTH IBMKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHUM IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M Mepuoja
Koje0aHui MPYKMHHOI'O MasTHUKA; MOMEHTA CHUJIbl, IEHCTBYIOILErO Ha pblyar;
paboThl CHJIBI YNPYrOCTH MpH MOJBbEME Tpy3a C MOMOILIBIO HEMOABHKHOTO
0J10Ka; pabOTHI CUJIbI YIPYTOCTH MPHU MOABbEME I'py3a ¢ MOMOIIBIO MOABUKHOIO
610Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOW CHUJIBI OT 00BbEMA MOTPYKEHHOM
YacTH TeJIa ¥ OT MJIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CHIIBI
OT MaccChl TeJa; CUJIbl TPEHUS CKOJIBXKEHUS OT CHUJIbl HOPMAJIBHOIO JaBJI€HUS U OT
poZla IOBEPXHOCTHU; CWJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPY)KUHE, OT CTENEHU
nedopmaluu MpyXKUHBI, YCKOPEHUsT OpycKa OT yria HaKJIOHA HaIpaBJISIONICH;
nepuoJia (4acToThl) KosieOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOja
KoJeOaHui MPYKUHHOTO MasiTHUKAa OT MacChl Irpy3a M KECTKOCTU TPY>KUHBI,
UCCIIeIOBaHNE HE3aBUCHUMOCTH Tepuoja KoleOaHWH HUTSHOTO MasTHHUKA OT

Macchl Tpy3a. [IpoBepka ycimoBus paBHOBECHS phlyara

1.30

Dusuueckue AGNeHUA 6 Npupode: TPUMEPHl JBWKEHHS C pa3IUYHBIMU
CKOPOCTSIMM B KUBOW W HEKUBOW MPUPOJIE, NEUCTBHUE CUIIBI TPEHUS B IPUPOJE U

TCXHUKEC, IMPUWIHUBBI W OTIUBBI, JABUKCHUC IIJIAHCT ConHeuHOH CUCTEMBI,




PEaKTUBHOE JBMKEHHUE KUBBIX OPTaHM3MOB, PhIYard B TEJE YEIOBEKA, BIUSHUE
aTMoc(epHOro MAaBlIeHUsI Ha >KMBOW OpraHM3M, IUIaBaHHE PbIO, BOCIPHUSTHE

3BYKOB JKUBOTHBIMHU, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, HYHaAMH, 3X0

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYHUKHU IIOJOXKCHHUA, PACCTOAHUA U
YCKOpPC€HHA, OUHAMOMETpP, IIOAIIMIIHUKH, PAKEThI, pbIyar, HOHBH)KHBIﬁ u

HGHO[[BI/DKHLII;'I 6JIOKI/I, HaKJIOHHAaA IIJIOCKOCTb, IPOCTBIC MCXAaHU3MBI B 6BITy,

Lal cooOUIaoNMecs COCYAbl, YCTPOWCTBO BOZOIPOBOJA, TMAPABIMYECKHH IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE ~ TOJIOKEHUSI ~ MOJICKYJISIPHO-KMHETUYECKOH  TEOpHUM  CTPOEHUS

2.1 BeuiecTBa. Mojenu TBEPIOTo, KUAKOTO U ra3000pa3HOro COCTOSHUM BEILECTBA.
Kpucrannuueckue u amopdHble Tena

25 JIBrkeHne dacTull BemectBa. CBA3b CKOPOCTH JBMD)KEHUS YacTUL] C

' Temneparypoil. bBpoyHoBckoe nBuxenue, mupQysus

2.3 CMaurBaHue U KallWJUISIPHBIE SBJICHUS

2.4 TemoBoe paciiupeHue u cxxarue

2.5 TemoBoe paBHOBECHE

26 Buytpennsas sHeprus. PaGota u Temiomepenaya Kak CIOCOOBI HM3MEHEHUS

' BHYTPEHHEHN HEPrUU

2.7 Bunel Teronepenayn: TeMIONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpesanne wu oxnaxaernue ten. KonudecTBo — TemnoTel. Y aenbHas
TEIUIOEMKOCTD:

2.8
O=am(t,—1,)
3aKOH COXpaHEHUs DHEPIMM B TEIUIOBBIX IPOIECCAX. YPABHEHHE TEIIIOBOTO
OanaHca:

2.9
O +0, +..=0
HUcnapenne u koHjaeHcanud. V3MeHeHHEe BHYTPEHHEW SHEpPruu B IIpoOIECcCce

210 UCHapeHus W KoHAeHcauuu. KurneHue IKMOKOCTH. YenbHas TeIuioTa

napoo6OpazoBanus: L = Q/m




2.11

Bnaxnocts Bo3myxa

2.12

[InaBnenne wu Kpucraiumsanus. II3MeHeHHMe BHYTPEHHEH OJHEpPIUMM IIpH

IUIABJICHUU U KpUCTAJIJIM3alluu. yI[eJ'IBHaﬂ TCIIOTA I1JIaBJICHUA:

2.13

BuyTpeHnHss dHeprus cropaHus TOIUIMBA. Y I€JbHAs TEIJI0Ta CrOPAaHUs TOIJIUBA:

q=Q/m

2.14

[Tpununs! padoTs! TemnoBbix apurateneit. KI1/1 teruioBoro apuratens

2.15

IIpaxmuueckue pabomol

N3mepenue ynenbHOM TEIIIOEMKOCTH METANIMYECKOIO LUIMHAPA; KOJINYECTBA
TEIUIOTHI, MOJIyYEHHOTO BOJOW KOMHATHOM TeMmeparypbl (UKCHPOBAHHOMN
MAacChl, B KOTOPYK) ONYIIEH HArpeTbld UIMHAP; KOJIUYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HAarpeThbiM LMIMHIAPOM, MOCIE ONYCKaHUS €ro B BOJY KOMHATHOM
TeMIEpaTypbl; OTHOCHUTEJIBHOM BJIAXHOCTU BO3AYyXa; YACIbHOM TEILIOTHI
IJ1aBjieHUs Jpaa. McecienoBaHue UM3MEHEHMS TEMIIEpaTypbl BOABL  IIPU
Pa3IMYHBIX YCJIOBUSX; SIBJICHHUS TEIUIOOOMEHA NPHU CMEIIMBAHUM XOJOJHOW H

ropﬂqeﬁ BOJIbI; IIpOoLecCa UCIIapCHUA

2.16

Dusuueckue AeneHus 6 npupode. TIOBEPXHOCTHOE HATSHKEHUE M KalUJUIIPHbIE
SBJIGHUSI B MPHUPOJE, KPUCTAILIBI B Mpupoze, nznyueHue CousHIa, 3aMep3aHue

BO/I0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POChI, TyMaHa, HHEesl, CHera

2.17

Texnuueckue ycmpoucmea: KalWLUIAPBI, IPUMEPBI UCIIOIb30BaHUSA KPUCTAILIOB,
KUIKOCTHBIM TEPMOMETp, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOMHA, JBUTATE]b BHYTPEHHETO

CTOPaHHUs

OJIEKTPOMAT'HUTHBLIE ABJIEHNA

3.1

OnexTpuszanus Tei. J[Ba BUuaa 3MeKTpUUECKHX 3apsiioB

3.2

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3akoH COXPAHCHUA IJICKTPHUICCKOT'0 3apdaa

3.4

Onekrtpruueckoe mone. Hanpsok€HHOCTh  dyiekTpuueckoro mnoud. [IpmHnmn

CYNCPIO3NIHHU IJICKTPUICCKUX roJiei (Ha Ka4€CTBCHHOM ypOBHC)

3.5

Hocurenu »snextpuueckux 3apsfoB. JleHcTBUE 3IEKTPUYECKOTO IOJid Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOI{HI/IKI/I " JUSJICKTPUKHU




[TocTostHHBIN 3aeKTpUUECKU TOK. JlelcTBUs 3nekTpuyeckoro Toka. Cuia Toka.

Hanpsioxenue.
3.6 I =q/t,U=A/
DNEKTPUUECKOE COIPOTUBIIEHUE. Y IETBHOE IEKTPUUECKOE COIIPOTUBIICHHUE:
3.7 R=pl/S
3.8 3akon Oma ayis ygactka snekrpuueckon ernu: | = U/R
IlocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
I,=1,; U=U,+U,: R=R +R,
3.9 [TapannenpHOE cOEIMHEHNE IPOBOJHUKOB PAaBHOTO CONPOTUBIICHHUS:
U=U;I=1+1; Rzﬁ.
2 2 7
CMeniaHHble COEJUHEHNS IPOBOIHUKOB
Pabora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenua:
3.11 O=I"-R-t
312 Oneir Opcrena. MarHuTHOE IOJIe€ NPSAMOrO NPOBOJHHMKA C TOKOM. JImHumM
MarHMTHON MHIYKIIUU
313 MarautHoe 10JI€ TIOCTOSHHOTO MarHuTa. BsauMozelcTBHe NOCTOSHHBIX
MarHuToB
3.14 JleficTBHE MarHUTHOTO ITOJII HA POBOJHUK C TOKOM
3.15 OneiTel Dapanes. SBnenue snekTpoMarHuTHON MHAYKIuK. [IpaBuno Jlenna
IIpakmuyeckue pabomul
N3mepeHne  JIEKTPUYECKOTO  CONPOTUBIEHUS  PE3UCTOpPAa;  MOIIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBHCUMOCTH CHJIBI TOKa, BO3HHUKAIOIICTO B IIPOBOAHHKE
(pCSI/ICTOpBI, naMnqua), OT HAIIPAKCHHA Ha KOHLIAX MPOBOJHHKA; 3aBUCUMOCTU

COIMPOTUBJICHHUA OT JJIMHBI IIPOBOJHHWKA, INIOMAAN €0 IMOICPEYHOro CCUCHUA U




YI€IBHOTO CONPOTHUBIICHUS.
[IpoBepka mpaBwiia I 3IEKTPUUECKOTO HANPSDKEHUS MPU MOCIEA0BATEIBHOM
COECMHEHUN IPOBOJAHMKOB; IpPaBWJA JUIsl CHJIBI JIEKTPUYECKOTO TOKAa IIpU

napayuieIbHOM COSAMHEHUH TPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Quzuueckue sa61eHUs 6 nNpupode: DIEKTPUUYECKUE SBIEHUS B aTrMocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTAaHHU3MOB, MATHUTHOE TOJIe 3eMITH, JIpeii( MOIIOCOB,
POJIb MArHUTHOTO TIOJIS TS KM3HK Ha 3eMiie, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIIepMeTp, BOJIBTMETP, peocTarT,
CUETUYMK  DIIEKTPHUYECKOHW  SHEPTHH,  DIICKTPOOCBETHTEIbHBIC  MPUOOPHI,
3.18 HarpeBaTelbHbIE ANEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEJOXPAHUTEIH, DIICKTPOMArHUT, 3JICKTPOJBUIATE]Ibh ITOCTOSIHHOTO TOKAa,
TeHEPaTOp MOCTOSHHOTO TOKA
3.19 DnexkTpoMarHuTHbIE BOJIHBL. [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlydeBast Mmojienb cBeta. [IpsMoIrHEHOE pacpoOCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaino
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Jlucniepcus cBeTa
3.4 Jlunza. Xon myueit B nun3ze. POKyCHOE paccTOsHKME JUH3bI. OnThueckas cuiia
' mun3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. Onruyeckue mprudopbI
Ipaxmuueckue pabomul
W3mepeHune onTu4eckoil cuibl coOMparomiel JHH3bL; (POKYCHOTO pacCTOSIHUS
coOuparolei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB IpeaMeTa U U300pakeHus,
396 KOTJla IpeIMET PacIioyio’KeH B IBOMHOM (pokyce), moKa3aTess MpeoMIICHHs CTEKIIA.
' WccnenoBanne cBoiicTBa M300pakeHMsI, TMOIYYEHHOIO C  IOMOIIBIO
coOuparomieil JTUH3bl; U3MEHEHUsI (POKYCHOTO PAacCTOSIHUSA JIBYX CIIOKE€HHBIX JIMH3;
3aBHCUMOCTH yIJIa TIPEJIOMIICHHUSI CBETOBOTO Jy4da OT yIjla MaJCeHUS Ha TPaHUIE
«BO3/yX — CTEKIIO»
3.97 Qusuueckue senenus 6 npupode: 3atmenns ConHnma w JIyHBI, 1[BeTa Ted,
' OINITUYECKHUE SIBIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TIEpUCKOIl, (oToamnmapar, ONTHUYECKHE
' CBETOBO/IBI
4 KBAHTOBEBGIE ABJIEHUA
4.1 PanuoaktuBHOCTh. Anbda-, 6era-, raMMma-u3nyyeHus. Peakunuu anbda-u 6era-




pacnaga

4.2 OmnsiTel Pesepdopaa no paccesnuto anbga-uactuil. [lnanerapaas Mmoaens atoma

4.3 CocraB aromHoro sifpa. M3otormsr

4.4 IIepuon nonypacnana aTOMHBIX sAEp

4.5 SAnepHble peakyy. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI
Qusuueckue s6neHUs 6 HNpupode: E€CTECTBEHHbBIM pPaJUOaKTUBHBIN (DoH,

4.6 KOCMUYECKHE JIy4d, PAJUOAKTUBHOE W3JIyUEHHUE NPUPOJIHBIX MHUHEPAJIOB,
JeiCTBUE paJIMOAKTUBHBIX U3TyYE€HUI Ha OPraHU3M YeJIoBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHAUBUYAJIbHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPIreTUuKa




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHB: YUeOHUK; 3-¢ U3/IaHKE,
nepepaboranHoe Ileppimkun .M., iBanoB A.M. AkiimonepHoe o0I11eCcTBO
«3narensctBo «IIpocBemienue»

» dusuka: 8-i1 kacc: 0a30BbIM YPOBEHb: YU€OHUK; 3-€ U3/IaHUE,
nepepadoTtanHoe [leppikun .M., UBanoB A.M. AkunoHepHOoe 0011ECTBO
«3narensctBo «IIpocBemenue»

» ®uzuka: 9-i knacc: 6a30BbId ypOBEHb: YUEOHUK; 3-€ U3aHHE,
nepepadotantoe [leppimkun .M., I'yrauk E.M., IBanoB A.W. u np.

AximonepHoe o6miectBo «M3marensctBo «lIpocBemnienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

7 xnacc:

* [Toypounbie mansl 1Mo Gu3nKe 7 Kiacc

* lunakTuueckue Matepuansl o pusnke 7 Kiacc

» COOpHHK J1a00OpaTOPHBIX PadOT 1Mo (pu3nKe 7 Kaacc

* KOoHTpOJIbHBIE U CAMOCTOSTENIbHBIE Pa0OTHI 1O (pu3UKe 7 Kacc
8 KIacc:

* [Toypounsie miansl o (u3nKe § Kiacc

* JIlunakTruueckue Matepuaisl Mo Gu3nKe 8 Kiacce



» COOpHUK JTaOOpaTOPHBIX padboT Mo Gu3nKe 8 Kitace

» KoHTpOBHBIC U CAMOCTOSTEIbHBIE PAa0OTHI 1O (U3HKE 8 Ki1acc
9 xnacc:

* [Toypounsie mianbl o pusuke 9 Kiacc

* JlunakTraeckue MaTepuaisl mo gusuke 9 kimacc

* COopHUK T1a00paTOPHBIX padboT no pusuke 9 kmacc

* KOHTpOJIbHBIE U CAMOCTOSITEIbHBIE pa0OTHI MO Pu3KKe 9 Kace

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://physics.ru/
http://fizika.ru/
https://resh.edu.ru/
https://uchi.ru/
https://edu.skysmart.ru/
https://nsportal.ru/
https://infourok.ru/
https://multiurok.ru/
https://oge.sdamgia.ru/
https://www.yaklass.ru/

http://class-fizika.ru/
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