Ipuiaoxenune k OOII OO0

PABOYAS IPOTPAMMA
(ID 10777657)

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

115t oOyyaromuxcst 7-9 Kj1accoB

r.Yepavins 2026



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 ¢u3MKe ycTaHaBIMBAET paclpeesieHue yueOHoro Marepuaa
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 MHPOBO33PEHHS Kak pe3yJbTaTa H3yYCHUS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCUOHANIBHOM JeATENbHOCTH, CBA3aHHON C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

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

npuoOpeTeHNe 3HAHUW O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

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

OCBOCHHME METOJIOB pEIIeHUs MPOCTEHMIINX pPACUYETHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM buznIecKux MOJICIIeH, TBOPYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOII0IaTh MPUPOTHBIC SIBJICHUS W BHITIOJIHATH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTANIbHBIC HCCIEIOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(popMarmel GU3NIECKOro COACpIKaAHUSA,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3NYECKON HAYKH.



OO11ee yuCIO YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU 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).

[Ipennaraemseiii B mporpaMmMe 1o (pusuke mnepedeHb J1adopaTopHBIX padoT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT'0 SK3aMeHa 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 BeaUUUHBL. M3MmepeHue Quanueckux BelUYuH. DuUznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAYUYHBINT METON TO3HAHUA: HAOIIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIDKCHHUE TUIIOTE3, SKCTICPUMEHT TI0 MTPOBEPKE THUIIOTE3, OOBICHEHNE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHUM ¢ MOMOIIbIO MOIeNen

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. OnpezneneHue pa3MepoB MajbIX 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 CBEACHUS 0 CTPOCHUM BelleCTBA.

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

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

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUJIAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) 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,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OmnbITH IO HAOIIOACHUIO TEMJIOBOIO PACIIMPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBUXKEHUU. Pacuer myTtH 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.
Cuita Kak XapakTEepUCTHKA B3auMoAeucTBHs Tesl. Cviia ynpyrocTd M 3aKOH
['yka. MI3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOonelcTBytomas cui. Cuia TpEeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS Tela.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TEI.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHure CpeaHEN CKOPOCTH CKOJIBXEHUs Opycka WIM IIapuKa o
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivn)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

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

JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT o0bema, Temmeparyphl. llepemada maBieHUs
TBEPJIBIMUA TEJIAMH, KUJAKOCTIMU U razamu. 3akoH Ilackans. [IHeBmaTuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000oukn 3emiu. OmbiT Toppuuenmu. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NMOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTH

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 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa OTPY>KEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

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

o vk w N e
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PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecHsi peluara. IIpumeHeHHMe TmpaBWiIa paBHOBECHsI pbluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momesHoro neWcTBus (mganee —
KII/I) mpocteix Mexanu3moB. [IpocTbie MexaHM3MBbI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIHUS.
[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 JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS! MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbIe AIBJICHUSA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannumueckue u amopdusie Tena. OObICHEHUE CBOMCTB ra3oB, KUAKOCTEN 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 M3MEHEHMs] BHYTPEHHEW HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBienune 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 AeNbHAS TEIIOTA CTOPAHMS.

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

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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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/1IeHue TpU COBEPLIEHUH 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 onvimul.

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 paboThl BHEIIHUX CHUJI.

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 (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mods. [IpuHuun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



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

ONEeKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

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

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efICTBME MAarHUTHOTO IMOJIS1 HA MTPOBOJHUK 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.
DNEeKTPOCTaHIIMU HA BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
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 3eKTpUIeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB 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 UHIYKLIHH.

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.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIESKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, 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 AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTHh CHJIBI  B3aMMOJCHCTBHUS
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. OnbITBl IO  MCCIEAOBAHUIO SIBJICHUSA DSJEKTPOMArHUTHOW HHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOE npsiMoMHENHOE ABMKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. Ilepuon u yvacrora oOpamnieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTtoHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

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

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

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEprun U padoThl. [loTeHIMaNbHas SHEPTUs Tela, MOAHATOTO Hal
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 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.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCTBa CUII IIPU B3aUMOJICHCTBUM TEIL.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
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 TPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



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

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHWYECKUMX BOJH. IIpomonsHble 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. HaGnrogenue konebaHUl Ten MOJA JEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
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 YacTOTBHI.

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 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM 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. OmbITbI, JEMOHCTPUPYIOLIME  3aBHUCUMOCTh  INepuojaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX 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
pactipoctpanenue cBera. 3atmenus: Connina u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrema ¢oToamnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh 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, MUKpOCKOIIA U TEJIECKOMA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEpPUCTHK U300PAKECHUS MPEMETA B TIIIOCKOM 3€pKajle.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. OnbITBI O BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUM uYepe3
I[BETOBBIC (DPUIIBTPBHI.

KBaHToOBbBIE sIBJICHMS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTJIONIEHUE cBeTa aTOMOM. KBaHTHI. JIMHEWYaThle CIEKTPHI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CnexkTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUHM YacTULBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

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 TakXke Ui MOJITOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX O0ECIEeUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SBJICHUSI, TIPUMEHSS TIONyYCHHBIC 3HAHWA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
3a Ccu€T TOro, 4YTo OOYyYalONIUEeCs BBIIOJHSAIOT 3aJaHUs, B KOTOPBIX UM
npe/iaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTh M HAYYHO OOBSICHATH
dusznyecKre SIBICHHS B OKPYIKAIOIEH MPUPOJIC U TOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3UUECKUX SBICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIEe BAXHBIX TOCTHKCHHN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIH30BAHUS PA3INYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
uccienoBanne o0oOmmaronero xapakrepa. Moynb 3aBeplIaeTcs MPOBEACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHuUsl.



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

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs HANpPaBICHO

Ha JOCTMKCHHE 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 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY Y4YacCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKOW HayKu: €€ rapMOHUYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

- pa3BUTHE HAy4yHOH J1I0OO3HATENBHOCTH, MHTEpPEca K HCCIIEN0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBUi OE30MacHOrO IOBEACHUS 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 y4yacTWe B pEUICHUM NpPaKTUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



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 Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e 8) agmanTanmuu K HU3MEHSIOIIMMCS YCJOBHSAM COUUAJBHON W NPHUPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU 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 PUBNYECKUX OOBEKTAX U SABIICHUSX;

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

e - IUIAHUPOBAHHME CBOETO pPA3BUTHUSA B MNPUOOPETEHUH HOBBIX (U3HUUYECKUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA 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 oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHMKATHBHBIC  YHUBEpCalbHbIC  Y4COHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

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



YCTaHABJIMBATh CYIIECTBEHHBINA MPHU3HAK KJIACCU(PUKAIUHA, OCHOBAHHMSI JIJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JIeJaTh BBIBOJBI C MCIOJb30BAaHUEM JCIYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

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

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI DKCIIEPUMEHT, HEOONBIIOE HCCIEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

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

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

POTHO3MPOBATh BO3MOXXHOE JalibHEWIlee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALMKM WIA JAHHBIX C Y4ETOM MPEAJIOKEHHON ydeOHON
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AMarpaMMaMu, HHOU rpaduKoi 1 UX KOMOMHALIUSAMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJIEW, HAlleJICHHbIE HAa pEIICHUE 33Jaud U MOIAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BHIIOJTHEHHOTO (PM3UYECKOTO OIBITa
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PpACIpENeNATh POIH, OOCYX JaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
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(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIs pelieHns (PU3NUeCKUX 3HaHUi;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUTaHAa MCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JlaBaTh aJIEKBaTHYIO OIICHKY CUTYallld U TpeJyiaraTh MiaH e€ N3MCHEHNUS,
OOBSCHATh TPUYMHBI  JOCTIDKEHUS]  (HEHOCTHKEHHUS) PE3yJIbTaTOB
NeSTeILHOCTH, TaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBBI B ACATEIHHOCTH (B TOM YHCIIC B XOJ BBITIOJIHCHHUS
(GU3MYECKOTO WCCIICIOBAaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENICTB, W3MEHHBIIMXCS CHUTYyalluid, YCTAHOBJICHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yiIbTaTa IEJIU U YCIOBHUSAM;

CTaBUTh ce0sl HA MECTO JIPYrOro 4YejoBeKa B XOJE CIOpa WIIN JAUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPECHHS M JIOTHKY JIPYTOTo;
MPU3HABATh CBOE MPABO HA OMMOKY MPHU PErIeHUH (U3NIECKUX 3a/1a4 UITH
B YTBEPXKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYToro.



INPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME U  XUMHUYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJMHEWHOE), TPAaEeKTOpHUsA, pPaBHOACHCTBYIOIIASA
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICCTBUE TEJI, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHOW OCHIO
BpalllCHUsI, TepeAada MAaBJiCHUS TBEPABIMU TENaMHU, XUIKOCTIMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3HYECKUX SIBIICHUUA B
OKpYXalollleM MHpEe, B TOM uHcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpraHU3M, IJIaBaHUE PBIO, phlyaru 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 BeJIUYUHBI (Macca, 00BbEM, 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 CWbl, KO3(P(QUIIMEHT TMOJE3HOr0 JEHUCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTMMH BEJIMYMHAMU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (DM3UYECKUX BEJIIMYUH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalui IPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJyY€HHOU (PU3NUECKON BEJINYMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
HOJyYEHHBI pe3yNnbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITa, JejaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

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

BBIIIOJIHATHh MPSAMBIE W3MEPEHMS PACCTOSHUSA, BPEMEHM, MAacChl TeJa,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKON BETUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKCHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IIOIIAAU COPUKOCHOBEHMSI TEJ, CHIIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeasioKEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIETOBaHMS,;

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAysd NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

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

YKa3bIBaTh MPUHIIAIBI JACUCTBUS NPHOOPOB U TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
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), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HH(popmanuu B HWHTepHeTe 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 YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIC U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUHHBIMN ammapaT Kypca (U3MKH, COMPOBOXAATH
BBICTYIUICHUE ITPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBII  BKJIAJ, B  JIEATEIBHOCTh  [PYIIbI,  BBICTPAWBATh
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, TETUIOBOE JIBUKECHHE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE, IPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3anusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerI0NPOBOJHOCT, KOHBEKIIUS, U3IIy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINUCAHMID MX XapaKTEPHbIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA 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, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emJie, MOJISIPHOE CUSIHUE, IPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndeckue BeTUYNHBI (TEMIIepaTypa, BHYTPECHHSISI YHEPTHUs, KOJTUYECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HAIPSIKEHHWE, CONPOTHUBIIEHUE IPOBOJIHMKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENIUYUH, HAXOIUTH (HOPMYIbI, CBS3BIBAIOIINE JaHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOEHHUs BEIIECTBA, MPUHLHUI CYNEPHO3ULIUHU TNOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3a/ladyd 3allMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JUJIS  pEeUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAIOJIOKEHUE, OLECHUBATh MPABWIBHOCTh TMOPSIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
¢u3nyeCKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero oobéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DIIEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/J1 OTBITa U (POPMYITHPOBATH BHIBOBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJM TONEPEYHOTO
CEYEHHMSI U Y/IEJIbHOIO COITPOTHUBIICHUS BEUIECTBA MPOBOIHUKA, CUJIBI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATH M3MEPEHHs, 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 YCTPOMCTB C OMNOpPOMl HAa HMX ONUCaHUd (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPIUM, 3JIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
NPEIOXPAHUTEIH, FIEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

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



OPUBOAUTh  MPUMEPHl  (HAXOMUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MUYECKUX 3HAHUNA B TIOBCETHEBHOU
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUIECKOTO MOBEJICHHSI B OKPY KaIOIIeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
WuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMK © TYTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3MUECKOTO  CONEpKaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHMEHHBIE U KPATKUE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoIepKaHWs, B TOM 4YHCJIE MYyOJMMYHO TIPEACTABIATh PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATUIHBIA anmapar Kypca (U3HKH,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3UUCCKUX
MPOIIECCOB pacHlpeiensaiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBATHO OIICHUBATh COOCTBEHHBIM BKJIaJ B
NeSATEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHIty 00ydeHus B 9 kJacce npeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCONIOTHO TBEPAOE TENO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, ajibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
MaJIeHUEe TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



T€J, PEAKTUBHOE JBIDKECHUE, KOJieOaTeIbHOE ABMKEHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JHUCIEPCHS CBETA,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJIOTHYECKOE NECUCTBHE BUIAMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MpU ATOM MEPEBOAUTH MPAKTUUECKYIO 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 JIBM)KCHUH, YCKOPEHHE, MEpEeMEIIeHHe, MyTh, YyTrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATbHAS SHEPTUS CHKATON
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 (U3MYECKUH CMBICT HCIOIb3YEMBIX BEIIMYHH,
000O3HAaUEHUsI W €IUHUIIBI (PU3MUECKUX BEJTUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHU), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE (PU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
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 HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOAHUM, MPSMOJIMHENHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieil JUH3bI), OOOCHOBBIBATH BBIOOp cCmoOcob0a U3MEpPEHUs
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJie0aHUN MaTeMaTHYeCKOro MasiTHUKa OT AJUHBI HUTH, 3aBUCHMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BeIMYMH B BUAE TaOMUI] U TpaduKOB, IeiaTh BBIBOJBI 11O
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHuYecKas padoTa M MOILIHOCTb, 4acTOTa HU
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIEAYys MPEIOKEHHOW MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

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

paznuyaTh OCHOBHBIE NPHU3HAKKM M3YyYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (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’KaIOIIEH CPeIE;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



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

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar Hu3y4aeMoro pasfena (PU3UKd U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaudecTBO yacoB
Ne HanmenoBaHue pa3jiesioB U TeM JuiekTpoHHbIE (HUGPOBDbIE)
KonTpoabubie | IlpakTunueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0 MUpa
11 ®usurka - Hayka o Ipupoje 2 https://m.eds00.ru/ZJ2UI3BMX
1.2 Dusnueckue BEIUUNHEI 2 https://m.edsoo.ru/UDCTC8RJID
1.3 EcTecTBeHHOHAYUHBIN METO/ TO3HAHUS 2 https://m.edsoo.ru/ZOL7QLIIS
Hroro mo pazueny 6
Pa3znea 2. [lepBoHayaibHbIE CBeIEeHUS 0 CTPOCHUH BellleCTBA
2.1 Crpoenue BemiecTsa 1 https://m.edsoo.ru/2SJ151M41
BIJKEHHE U B3aHMOJICH
2.2 A OAICHCTBHC HacTHiIl 2 1 https://m.edsoo.ru/ZXDKQLXCC
BelllecTBa
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 2 https://m.edso0.ru/ONOV1XY 1K
Hroro no pazneny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
3.1 Mexannueckoe IBHKECHHUE https://m.edsoo.ru/SFPMEBWOK
3.2 Huepuus, macca, II0THOCTh 4 https://m.edso0.ru/GXPU4MT5P
3.3 Cuna. Bunp! cun 14 1 https://m.edsoo.ru/9RNDRUONW
Wroro no pazueny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB
aBiienne. [lepemaua nasie é
41 Hlassietin PEAata ABICHHA TECP/BIMA 3 https://m.edsoo.ru/X0DW367P2

TCJIaMH, )KXUAKOCTIAMHA U ra3aMu



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2

4.2 JlaBlIeHME KUIKOCTH

https://m.edso0.ru/2MVXZ0KL4

4.3 AtmocdepHoe naBieHNE

https://m.edso0.ru/T7134SXNO

JleficTBUE KUAKOCTH U raza Ha

4.4 B} 7 3 https://m.edso0.ru/NFE60Y8NK
NOTpYKEHHOE B HUX TEJIO
Wroro no pazueny 21
Pa3nes 5. PaGoTra n MOIIHOCTD. JHeprus
5.1 Pa6ora u MmoutHOCTH 3 https://m.edsoo.ru/75LMREDY1
5.2 [IpocThie MexaHU3MBI 5 https://m.eds00.ru/504NQXKX9
5.3 MexaHnuecKkas YHepTrus 4 https://m.eds00.ru/G30454EMT
Hroro no pazgeny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I1O 68 12

[NPOTPAMME



https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KVIACC

KoandecTBo yacoB
HaumeHoBaHue pa3ieioB U TeM DJiIeKTpoHHbIe (HH(POBHIE)
Ne /it Konrtpoannbie | Ilpakruueckue
NMPOrpaMmblI Bceero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nen 1. TenJioBble sIBJICHUA
1.1 Crtpoenue u CBOICTBA BELIECTBA 7 https://m.edso0.ru/R8QZNCIPM
1.2 TennoBbie poiecchl 21 1 5 https://m.edsoo.ru/FI42A5VZA
Htoro no paznemny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
c) .3
2.1 JICKTpHHCCKHC 3ap;im.1 APIDRCHIBIC 7 1 https://m.edso0.ru/R4AQORCTQ4
Tella U UX B3aUMOIEHCTBHE
2.2 [TocTOsIHHBIN NEKTPUUIECKUI TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MaruuTHEbI€ SIBJIEHUS 6 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DNIEKTpOMarHuTHask UHIYKIUS https://m.edsoo.ru/7QODSEL15
Hroro no paszneny 37
PesepsHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
1 68 4 145

[NPOT'PAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

KosmuecTBo yacos
HaumeHnoBaHue pa3aesioB U TeM DJieKTpoHHbIE (I (PPOBBIE)
Ne /it Kontpoabnbie | IlpakTuueckue
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Paznen 1. Mexannueckue siBJIeHUs
Mexanuyeckoe €HHUE U CIIOCOOBI ero
11 NAHITCCKOT ABIDICHHE 1 C1 prer 10 1 https://m.edsoo.ru/CEOGHRGTL
OIMCAHUS
1.2 BzanMmoneiictBue Ten 20 1 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXPaHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
2.1 MexaHn4eckue KojieOaHus https://m.eds00.ru/S5VIGSAI3
2.2 MexaHnueckne BOJIHBL. 3BYK 1 https://m.edsoo.ru/DHIJG8A50
Hroro no paszneny 15
Pa3nes 3. DiieKTpOMarHuTHOE MOJIe ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHuTHOE MOJIe U
3.1 P 6 2 https://m.edsoo.ru/DT98BSEY0
ANEKTPOMArHUTHBIE BOJHBI
Hroro mo pazneny 6
Pasznea 4. CBeToBbIe ABJICHUS
41 3aKOHBI pacIpOCTPAHEHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI U ONTUYECKUE PUOOPHI https://m.edso0.ru/2Z0WNYKRX1
4.3 PasnoskeHne 6eoro cBera B CIIEKTP https://m.eds00.ru/2Z5AHODTO
Wroro no pazueny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Pa3gen 5. KBanToBbI€e IBJIeHUSA

nu
5.1 CHIYCIRAIHE H MOTIONIEHHE creta 4 1 https://m.edso0.ru/BKSE4AQQS
aTOMOM
5.2 CtpoeHue aTOMHOTO siipa https://m.edsoo.ru/USWX2R61B
5.3 SAnepHble peakuu https://m.edsoo.ru/TMMVY9VSF
Wroro no pazueny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 NI MOYJIb
I1 600
6.1 OBTOPCHIHE I OQODILEHHE COACPAAMIA 9 2 https://m.edso0.ru/JKQXVIBBE
Kypca ¢u3uku 3a 7-9 xinacc
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB 10
- 102 27

[NPOT'PAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IpakTnyeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE pecypChl

®du3nka — HayKa O PUPOJIE.
SIBnennsa npupoasl. dusnyeckue
SBJICHUS

https://m.edsoo.ru/35YPBIW5K

Mexanndeckue, TeIIOBEIE,
3JIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

https://m.edsoo.ru/I16U53L6H

dusnuecKkue BeIUUUHbI U UX
U3MepeHne

https://m.edso0.ru/6ZYFTFPA7

Ypok-uccnenoBasue
"M3mepeHue TeMiepaTypsl Ipu
MOMOIIH JKUIKOCTHOT'O
TEPMOMETpA U JIaTINKA
Temneparypol"

https://m.edsoo.ru/VQGCNS8IMP

Kax ¢uzuka u gpyrue
€CTECTBEHHBIC HAYKN U3Yy4aroT
npuponay. EcrecTBeHHOHAyUYHBIN
MeToa no3Hanus. Onucanue
buU3HYECKUX SIBICHUU C
MIOMOILBIO MOJEIIEH

https://m.edsoo.ru/3LPP2HP X2

VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: JATBHOCTD MOJETA
1IapuKa, MyIIEHHOIO

https://m.edsoo.ru/QYLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

TOPU30HTANILHO, TEM OOJIbIIIE,
4yeM OOoJIbIIe BhICOTA MycKa"

Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHE BEIIECTBA

https://m.edsoo.ru/F5PU40LYR

I[BI/I}KCHI/IC JacTull BEIICCTBa

https://m.edsoo.ru/HQ31SN1F3

Ypok-uccienoBanue «OnbIThI
10 HaOJIIOICHUIO TEIUIOBOTO
pacuIupeHus Ta3oB»

https://m.edsoo.ru/FT87UNTLS

10

ArperatHbie COCTOSIHUSI
BELIECTBA

https://m.edsoo.ru/STRDWACXM

11

Bzaumocss3p Mexny
CBOMCTBAaMHM BEIIIECTB B Pa3HbIX
arperaTHhIX COCTOSIHUSIX U UX
ATOMHOMOJIEKYIISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUIM BOJbI

https://m.edsoo.ru/AWM1DBI148

12

MexaHnueckoe ABUKEHUE.
PaBHOMEpHOE M HEpaBHOMEPHOE
TBUKCHHE

https://m.edsoo.ru/SW6CCIHB1

13

Cxopoctb. EnuHuIbI ckopoctu

https://m.edso0.ru/29GPTJAKL

14

Pacuer nytu u Bpemenu
JIBIDKEHUS

https://m.edsoo.ru/PVHMNWAUA

15

Huepuus. 3akoH UHEPIUH.
BzaumojeilicTBue Ten Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIIBYOKEHUS Tel

https://m.edsoo.ru/KX5510I1BX

16

IImoTHOCTE BemecTBa. Pacuer

https://m.eds00.ru/0S71X3DPS



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS

Macchbl 1 00beMa Tejia 1o ero
IIJIOTHOCTH

17

JlaGopaTopHnas pabota
«Ornpenenenue MIOTHOCTH
TBEPJIOTO TEIA»

https://m.edsoo0.ru/OH22PX7CX

18

Penrenue 3amad mo reme
"ITimoTHOCTH Bemecrna'

https://m.edsoo0.ru/50DYVYG49

19

Cuna Kak xapakTepucTHKa
B3aumozeicTaus Ten. Cuia
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHnast pabora
«3y4eHne 3aBUCUMOCTH
pactsoxenus (nehopmariim)
HPYKUHBI OT IPUITOKEHHON
CHJIBD»

https://m.edsoo.ru/PXXW6DHXE

21

SBaenmne tarorenus. Cuia
TAXKCCTH

https://m.edsoo0.ru/OCWJIXFNQE

22

CBsi3b MEX1y CHIION TSAXKECTH U
Maccoi Tena. Bec tena.
Pemenne 3amag mo teme "Cuna
TsDKecTH"

https://m.edsoo.ru/8PZHPV1YJ

23

Cuiia TSKeCTH Ha APYTrux
mwrageTax. Ousndeckue
XapaKTEPUCTUKH TIJIAHET

https://m.edsoo.ru/IM2DOKY LI

24

N3mepenune cuit. JluHamomeTp

https://m.edsoo.ru/IT1IZGKCKH

25

Bec Ttena. HeBecomocTh

https://m.edsoo.ru/UA01SQ8RE

26

CrnosxeHue AByX CHJI,
HaIpaBJICHHBIX MO OJJHON

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

npsMoid. PaBHonieiicTByroast
CcHUII

27

Penrenue 3amad mo reme
"PaBHOelicTBYyIOIIAA CHIT"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue CKOJIbKEHUS U TPEHHE
nokosi. TpeHue B mpupoe u
TEXHUKE

https://m.edsoo.ru/TA1IEOSMMH

29

JlaGopaTopHnas pabota
«M3yueHne 3aBUCUMOCTH CHITBI
TPEHHSI CKOJILKCHUS OT CHJIBI
JABJICHUS U XapakTepa
COIIPHKACAIOIIUXCS
MIOBEPXHOCTEI»

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3aga4 Ha onpeneneHue
PaBHOJIEUCTBYIOILEH CUIIBI

https://m.edso0.ru/5YY23XXSD

31

Pemenue 3amau nmo remaM: «Bec
Tenay, «I['paduyeckoe
n3o0paxenue cuiy, «CHITbI,
«PaBHOIEUCTBYIOIIAS CUIDY

https://m.edsoo0.ru/TOV639RZF

32

KonTponbhas paboTa no remam:
«MexaHnueckoe JTBIKEHUE,
«Macca, III0THOCTEY, «Bec
tenay, «I'paduueckoe
n3o0paxkeHue crn, «CHb»

https://m.edsoo.ru/P4ARO8SWE4D

33

JaBnerune. CriocoOb1
YMCHBIICHUA U YBCIIMYCHUA
JIaBJICHUS

https://m.edsoo.ru/25TVM1FDL

34

JlaBiaeHwue raza. 3aBHCUMOCTD

https://m.edsoo.ru/544Y MX9WR



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

JIaBJICHM ra3a oT 00bEMa,
TeMITepaTypbl

35

[Tepenada naBiaeHus TBEPIBIMH

TCJI1aMH, ) XUAKOCTAMU U ra3aMu.

3akoH IMackansa

https://m.edsoo.ru/CG5P08NWO

36

I[aBJ'IeHI/IC B XXUJKOCTH U rase,
BBI3BAHHOC I[CflCTBHGM CHIJIbI
TAXKCCTH

https://m.edsoo.ru/K7T1219UC

37

Pemenue 3agad mo reme
«/laBneHue B )KUIKOCTH U rase.
3akou ITackamsay

https://m.edsoo.ru/UHHC5RB6W

38

Coobmaronmecs: CocyIbl

https://m.edsoo.ru/7THDBMDHR2

39

I'mppasimueckuil npece

https://m.edsoo.ru/67X2LF396

40

Manomertpsl. [lopuaeBoi
JKHUJIKOCTHEIM HAcOC

https://m.edso00.ru/5G846G718

41

AtMmocdepa 3eminu. [Ipuunnsl
CyIIECTBOBAHMS BO3IyIIHON
0005104KkH 3eMiaH. 3aBUCUMOCTh
aTMOC(EpHOTo AABJICHUS OT
BBICOTHI HaJ] YPOBHEM MOps

https://m.edsoo0.ru/DRQ6ZPW1M

42

Bec Boznmyxa. AtmocdepHoe
JIaBJICHUE

https://m.edsoo.ru/PYRNEDISY

43

N3mepenue atmocdepHOro
nasyieHus. OnwiT Toppuueu

https://m.edso0.ru/2183TIPD4

44

3aBUCUMOCTB aTMOC(EPHOTO
JIaBJIEHUS OT BBICOTHI HAJl
YPOBHEM MOPS

https://m.edsoo.ru/YWIJFWMZI1J

45

bapomeTtp-anepoun.

https://m.edsoo.ru/WBNXTP7GR



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

ATMocdepHOe 1aBJIeHHE Ha
pa3IMYHBIX BBICOTaX

46

Penrenue 3amad mo reme
"AtMochepHoe naBieHue"

https://m.edsoo.ru/YWVWL5TA1L

47

JleficTBUE )KUAKOCTH U raza Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/SMG9FR466

48

JlaGopaTopHnas pabota
«OrmpeienieHue BBITATKUBAIONICH
CHUJIbI, ICCTBYIOIIEH Ha TEJO,
MOTPYKEHHOE B )KHUJIKOCTh)

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Tela B BoJie 0T 00bEMa
MOTPYXEHHON B )KHUJIKOCTh YaCTH
Tena»

https://m.edsoo.ru/OUOBGKKSW

50

IInaBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGoparopHas paboTa
"KoHcTpynpoBaHue apeomerpa
WM KOHCTPYUPOBAHUE JIOAKU U
OIpeieNieHnE €€
rpy30MOaBEMHOCTH "

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3agad mo reMam:
«ILlimaBanue cynos.
Bo3znyxomnaBanuey, «JlaBnenne
TBEPABIX TCII, )KHJIKOCTGP'I nu
razoB»

https://m.edsoo.ru/R7VHLAG0Q

53

Mexannueckas pabota

https://m.edsoo.ru/1YIR6J7L5



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

54

MomtHocts. EquHunnl
MOIIIHOCTH

https://m.edsoo.ru/4AUUXIHR1X

55

VYpoxk-uccienopanue "Pacuér
MOIITHOCTH, Pa3BHUBAEMOM MpH
HoanLéMe 110 JiecTHuie"

https://m.edsoo.ru/GDB065558

56

IIpocTeie Mexanu3Mbl. Peryar.
PaBHOBecue cuit Ha ppruare

https://m.edsoo.ru/8YRUOUGS?2

57

KonTponbhas pabota no Teme
«/laBneHue TBEpABIX TEII,
KUJKOCTEH U Ta30By /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/DWLOWQXQZ

58

PesepBHsbiit ypok. Pabora ¢
TeKCcTaMu 110 TeMe «JlaBiieHne
TBEPABIX TEN, )KUAKOCTEU U
ra3o» / Beepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru/RFCSYB9F8

59

Pbruaru B TexHUKE, OBITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycioBHil
paBHOBECHS phIyara

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3agad mo reme
«YCl0BUA paBHOBECHS pblUara

https://m.edsoo.ru/6AXDHFS8N

61

Kosdunment nonesnoro
NEUCTBUS MEXaHNU3Ma.
JlaGopaTtopHnast pabota
«M3mepenne KI1/] HaknoHHOM
IJIOCKOCTH

0.5

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



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

62

Penrenue 3amad mo reme
"Pa6ora, momuocts, KITJ["

https://m.edsoo.ru/VF5XBQLVS

63

MexaHnuueckasi JHEprusl.
Kunernyeckas v noTeHIuanbHas
SHeprus

https://m.edsoo.ru/3HQE7HOYK

64

3aKOH COXPaHECHHUS
MEXaHUYECKON IHEPIUU

https://m.edsoo.ru/46Y22ZPME

65

VYPpOK-3KCIIEpUMEHT IO TEME
"JKcrnepuMeHTaIbHOE
onpeieJIieHue U3MEHEHUS
KHHETHYECKON 1
MOTEHIIMATBLHON SHEPTUH MPU
CKaTBIBAaHHMH TeJIa 0 HAaKIIOHHOMH
IUIOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KonTponbhas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUSD)

https://m.edsoo.ru/AECZ9T7EC

67

PesepBHblit ypok. Pabora ¢
TEKCTAMU II0 TEME
"MexaHn4ecKkoe OBHKeHHue"

https://m.edsoo.ru/MJIPGGSA3

68

PezepBHblit ypok. Pabora ¢
TekcTamu 1o teme "Pabora.
MomtHocTts. OHeprus"

https://m.edso0.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

12



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOHHbIe U pPOBbIE
o0pa3oBaTesbHbIE PeCypChl

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
TEOPHUH U UX OTBITHBIE
MTOATBEPKICHUS

https://m.edsoo.ru/10BIEJ8GQ

Macca u pazmep aTOMOB U
MOJIEKYJI

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEPAOTO, KUAKOTO U
ra3000pa3HOro COCTOSHUI
BelllecTBa

https://m.edsoo.ru/HVW3WMRAS5

OOBsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTo
COCTOSIHMM BEIIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU

https://m.edsoo.ru/DJYTZQHS83

Kpucrannnaeckue u amopdubie
Tena

https://m.edso00.ru/8G73PVM40

CmaunBaHMe U KallWJUSIPHOCTb.
[ToBepXHOCTHOE HaTsKEHUE

https://m.edso0.ru/7XZHOXTSK

TennoBoe pacmmpenne u
CoKaThe

https://m.edsoo.ru/I3SN3OKS8L

Temneparypa. Cs3b
TeMIIEpaTypbl CO CKOPOCTHIO
TCIIJIOBOI'O ABHMXKCHHUA YaCTHUIL

https://m.edsoo.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

Buyrtpennsis sueprus. CriocoObt
W3MEHEHHUS BHYTpEHHEH
SHEPrUU

https://m.edsoo.ru/BBVCI9MH6

10

Bupl Teronepenaun

https://m.edsoo.ru/WF4J3070P

11

Ypok-koHbepeHIus
"[IpakTHUecKOE UCIIOIB30BAHUE
TEIUJIOBBIX CBOMCTB BEIIECTB U
MaTEepUajIoB B LEJSIX
sHeprocOepexeHus"

https://m.edsoo.ru/UU910QFZW

12

KonnyecTBo TEIUIOTEI.
VY nenpHag TEIIOEMKOCTD

https://m.eds00.ru/88291DDIZ

13

YpaBHEHHE TEIIOBOTO OanaHca.
TemooOMeH U TeIOBOE
paBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

JlaboparopHnast pabota
"HccnenoBaHue IBIEHUS
TerI000MeHa P CMEITNBAaHUT
XOJIOAHOW U Tropsiueit Boabl"

https://m.edsoo.ru/FR2N6N5GV

15

Pacuer xonudecTBa TEIJIOTHI,
HE0OXOIUMOTO JIJIsl HATPEeBAHUS
TeJla U BBIICIIIEMOTO UM MIPHU
OXJIQXKJICHUH

https://m.edsoo.ru/JSMRA1APW

16

JlabopaTopHas pabota
"Onpenenenue yaeapbHOU
TEIIOEMKOCTH BelrecTna"

https://m.edso0.ru/40IT1ZJAH

17

DHeprus TOIMBa. Y AeabHast
TEIJI0Ta CTOPAHUS

https://m.edso0.ru/683AIXYWS8

18

[InaBnenue u oTBEpAECBaHUE

https://m.edsoo.ru/JHES5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

KpUCTAJIIMYECKUX TECII.
y,I[eJ'IBHaSI TCIJIOTA IIJIaBJICHUA

19

JlaGopaTopHas pabora
"OnpeneneHue yaeiabHOM
TEIUIOTHI INIaBJIeHUS Jbaa"

https://m.edsoo.ru/LCQXVHGHD

20

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue

https://m.edso0.ru/CQG4DQKML

21

Kurnienue. Y nenbHas Temiora
napooOpa3zoBaHus U
KOHJIEHCallUU. 3aBUCUMOCTh
TEMIICPATYpPbl KUIICHUA OT
aTMoc(hepHOro JaBJICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BiaxxHocTh BO31YyXA.
JlaGoparopHnas pabota
"OnpeneneHne OTHOCUTENbHOU
BJIKHOCTH BO31yxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3aga4d Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3JyXa

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHIMIIB pabOTHI TEMIOBBIX
nsurareneid. [laposas TypOuHa.
JIBuraTens BHYTPEHHETO
CropaHus

https://m.edsoo.ru/6BKWSWYG6

25

KII/I TermoBoro aBuraress.
TerioBbIe IBUTATENN U 3aLIATA

OKpYKAIOIIEH Cpe/Ibl

https://m.edsoo.ru/UJA3SDRDOH

26

3aKOH COXpaHEHUS U
IIpeBpalleHus DHEPTUU B
TCIJIOBBIX ITpOLeccax

https://m.edsoo.ru/B1KX6RPQ9



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroToBka K KOHTPOJIBLHOM
pabore o Teme "TermoBbie
saBieHHA. M3MeHnenue
arperaTHbIX COCTOSTHHI
BenecTna"

https://m.edso0.ru/9AQ53CC7C

28

KonrponsHas pabora o reme
"TemnoBble sIBICHUS.
N3menenne arperaTHbix
COCTOSIHUM BelecTna"

https://m.edso0.ru/0X03133KU

29

Onektpuzanus Ten. [[Ba pona
INMEKTPUUICCKUX 3aPSIOB

https://m.edso0.ru/9ES5KDOMD

30

Ypoxk-uccienoBanue
"DnexkTpu3auus Tea UHAYKIHEH
Y MPU CONTPUKOCHOBEHUM"

https://m.edsoo.ru/JALQFK67J

31

B3anmoneicTeue 3apsyKeHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru/L1JCQZZS9

32

DNEKTPUUYECKOE MOJIE.
HanpsxeHHOCTD
anekTpuyeckoro nosst. [puHnmn
CYINEPIIO3HUIINY JIEKTPUYECKHUX
oJIen

https://m.edsoo0.ru/N79CZGZ1J]

33

Hocurenu snekrpruecknx
3aps/10B. DIIEMEHTAPHBIN 3apsi.
Crpoenune atoma

https://m.edsoo.ru/AFOIKADMYV

34

[TpOBOTHUKY W TUBIEKTPUKH.
3aKOH COXpaHEHUS
AJIEKTPUUYECKOTO 3apsizia

https://m.edsoo.ru/U8JR991PB

35

Pemenue 3agau Ha npuMeHEeHUE

https://m.edsoo.ru/SXWWOSWJ5



https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

CBOMCTB OJICKTPHUICCKUX
3apsa10B

36

DJIEKTPUUYECKUHN TOK, YCIOBUSA
ero cyuiecrBoBanus. MicTouHnku
ANEKTPUYECKOTO TOKa

https://m.edsoo.ru/ISIMP3J3M

37

JlericTBUA AIEKTPUYECKOrO TOKA

https://m.edso0.ru/Q8WUTCKVT

38

VYpoxk-uccienoanue "JleiictBue
AIEKTPUICCKOTO TOJISI Ha
MIPOBOJIHUKY U JIUDJICKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

DNEeKTPUYECKUM TOK B MEeTaJlJIaxX,
KUJIKOCTSIX U Ta3ax

https://m.edsoo.ru/E4ACOOQYPF

40

DneKkTpruyecKas 1enb U e€
COCTaBHBIC YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna toka. JlabopaTopHas
pabota "U3mepenue u
peryaupoBaHe CHIIbI TOKa"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DNeKTpUUECKOe HANPSKEHHE.
Bonbsr™merp. Jlaboparophas
pabota "U3mepenue u
peryJInpoBaHue HanpspKeHns "

0.5

https://m.edso0.ru/X7P0JOFGH

43

ConpoTHuBieHHE TPOBOAHMKA.
VY nenbHoe CONpOTUBIICHHE
BELIECTBA

https://m.edsoo.ru/ESBU05PC4G

44

JlaGopatopHnas pabora
"3aBUCUMOCTB JIEKTPUYECKOTO
COIPOTHBIIEHUS IPOBOIHUKA OT
€ro JJIMHBI, TUIOIIA I
MIOTIEPEYHOI0 CEUSHMSI U

https://m.edso0.ru/4JDA8GZNX



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX

Marepuaia"

45

3aBHCHUMOCTD CHIIBI TOKA OT
HanpspkeHus. 3akoH Oma st
y4acTKa Ienu

https://m.edsoo.ru/VEZPE7Q80Q

46

JlaGopaTopHas pabora
"UccaenqoBanue 3aBUCUMOCTH
CHUJIBI TOKA, UIYLIErO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa 1 HalpsLKEHUS Ha
pesuctope"

https://m.edsoo.ru/X5THIN3RM

47

IlocaenoBaTenbHOE U
napajuieIbHOE COCTUHEHUS
MTPOBOTHUKOB

https://m.edsoo0.ru/HJ990Q3493

48

JlaGoparopHnas pabota
"[IpoBepka mpaBuiIa CIOKEHUS
HaIpsHKEHUN TIPU
MIOCJIEI0BATEIBHOM COEIUHEHUHN
JBYX pE3UCTOPOB"

https://m.edsoo.ru/VQ3VYPOTS8

49

JlaGopatopHnas pabora
"[IpoBepka mpaBua JJis CUITBI
TOKa MPH MapaIeTEHOM
COEIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenue 3agau Ha npuMEeHEeHNE
3akoHa OMa 11 pa3InyHOTO
COCTUHEHUS TIPOBOTHUKOB

https://m.edsoo.ru/19ZEFKZZ4

51

Pabora 1 MomIHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/40AIXYN3H



https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H

52

JlaGopaTopHas pabota
"Onpenenenue paboTsl U
MOIIHOCTH 3JIEKTPUYECKOTO
TOKa"

https://m.edsoo.ru/VR92V8JHA

53

DneKkTpudYecKue Lenu u
HOTPEOUTENH INEKTPUIECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHEC

https://m.edsoo0.ru/1L3KZ2XLM

54

ITocTossHHBIE MATHUTEIL, UX
B3aUMO/JIENICTBHE

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnenonanue "M3yuenue
OJIEH TIOCTOSHHBIX MAarHuTOB"

https://m.edso0.ru/1GL7RJQOR

56

MaruuTtHoe nosie. MarautHoe
noJjie 3eMJIHA U €ro 3HaUYEHHUE JUT
JKA3HU Ha 3emie

https://m.edso0.ru/R3IXXJCRVK

57

[ToaroroBka Kk KOHTPOJIBLHOM
pabote mo Teme
"DnexTpuuecKue 3apssl.
3apsKeHHbIE Tela U UX
B3aumoiercTBUs. [locTOSTHHBIN
ANEKTpUYECKUi TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonTponbhas pabota no teme
"DJIeKTpUYECKUE 3apsblL.
3apspKeHHBIC Tela H UX
B3auMozAecTBUsA. [10CTOSTHHBIN
AJIeKTpUYEeCcKuil TOK" /
Bcepoccuiickas nmpoBepodHas
pabora

https://m.edsoo.ru/ZISSW4Z7W

59

PesepaHsiii ypok. Pabora ¢

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

TEKCTaMU 10 TeMe
"ITocTOSIHHBIN ANEKTPUUECKUI
ToK" / Beepoccuiickas
MpoBepoyHasi pabora

60

OnbIT Opcrena. MaruutHoe
T10JI€ AJEKTPUUYECKOTO TOKA
MarauTHO€ 1oJie KaTYILIKH C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[TpuMeHeHHE AIEKTPOMArHUTOB
B TexHuke. JlabopaTopHas
pabota "M3ydueHne neicTBus
MarHUTHOTO TIOJISI HA TIPOBOJHUK
¢ TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DNeKTpoABUraTeib OCTOSIHHOTO
ToKa. Mcronp3oBanue
IEKTPOJBUTATEIIEH B
TEXHUYECKUX YCTPONCTBAX U Ha
Tpancnopte. JlaboparopHas
pabota "KoHcTpynpoBaHue u
n3ydyeHue paboThbl
JNEKTpOABUraTENs"

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

63

OmnbrTer @apanest. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Onexrporeneparop. Crocoob!
MOJTYYCHUS DIICKTPUICCKON
SHEPruu. DIIEKTPOCTAHIIUHU HA
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

https://m.edsoo.ru/LM1C70D7A



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A

65

[ToaroToBka K KOHTPOJIBLHOM
pabote 1o Teme
"DNeKTpUYeCcKrue U MarHUTHBIE
sIBJICHUS"

https://m.edsoo.ru/GFS9PNC8B

66

KouTponbnas pabora no teme
"JJIeKTpUUECKUE U MAarHUTHbBIC
siBJIeHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepBHblit ypok. Pabora ¢
TekcTaMmu 110 TeMe "TerutoBeie
saBIIeHUs"

https://m.edso0.ru/4AB8GKYQ1X

68

PesepBHblit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarauTHbIe
sBJIeHUs"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5



https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

MexaHnunueckoe IBHKEHUE.
MarepuanbHas TO4Ka

https://m.edsoo.ru/UP3188VVCD

Cucrema orcuera.
OTHOCHUTEITBHOCTD
MEXAHUYECKOI0 JIBUKECHUSA

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE ITPAMOJIMHENHOE
JIBIDKEHUE

https://m.edsoo.ru/E65RWOZK0

HepaBHOoMepHOE NpAMOIMHENHOE
neukenne. Cpenssis u
MIHOBEHHAsl CKOPOCTh

https://m.eds00.ru/L043PYTGB

IIpssMonuHeiiHOE
PaBHOYCKOPEHHOE JBUKEHUE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO

CKopocCTh MPSMOIMHENHOTO
PaBHOYCKOPEHHOTO JIBH>KECHHSI.
I'paduk ckopoctu

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTtopHnast pabota
"OnpeneneHne yCKOPEHUs Tesa
IIPH PaBHOYCKOPEHHOM
JIBUKCHHH 110 HAKJIOHHOW
MJI0CKOCTH"

https://m.edsoo.ru/1KKINJFO8

CBo0Ooguoe magenne teir. OIbIT
T'anunes

https://m.edsoo0.ru/NMQA4GGEQ



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

PaBHOMEpHOE BHKEHUE TIO
okpyxHoctu. [lepuon u yactora

9 N https://m.edsoo.ru/PVRBIDTTH
oOpartuenus. JIuneiinas u yrimonas
CKOPOCTH

10 Henrpoctpemitrersioe https://m.edsoo.ru/O5LFGWFZY
YCKOpEHUe
IT i H .B

11 CPELIHL SAKOH TIRIOTOHA, BeXTop https://m.eds00.ru/TADTURL3K
CHJIbI
Bropoii 3akon HeroTona.

12 . https://m.eds00.ru/5A28NGVEV
PaBHOelicTBYIOIIAsA cHila
T i H .

13 PETHH SAiOH HIbIOTOHA https://m.edsoo.ru/XPFYG64RM
Cyneprnio3unus cui
P

14 CIICHHC 387147 Ha NpHMEHCHHe https://m.eds00.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cwuita ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CILICHIE ST O Teme «tta https://m.eds00.r/HMLIAMN12
YIIPYTOCTH
JlaGopaTtopHast pabota

17 «OmnpeneneHne KECTKOCTH https://m.edsoo.ru/TAPAJAFV1
PYKUHBDY

18 Cuna tpenus https://m.edsoo.ru/BAWPRASI7
P C

19 CHICHIE SAIAT O Tene «-1ia https://m.edsoo.ru/PIDH2DCIT
TPEHHUS»
JlaGoparopHas paboTa

20 "Onpenenenue kodppuuueHTa https://m.edsoo.ru/C56RD8KX8
TPEHUs CKOJIbXKEeHUs"
P n

21 CLLICHHE 3371811 11O TeMe "3aKOHI https://m.edso0.ru/VT3T38KBU

Hororona. Cuna ynpyroctu. Cuna



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

TpeHus"

22

Cuia TSHKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHHS.
YckopeHnue cBOOOIHOTO TaeHUs

https://m.edsoo0.ru/MEETXGF60Q

23

Ypok-koHpepenius "/ BrmkeHne
TEJ BOKPYT TPaBUTAIIMIOHHOTO
nentpa (CoJiHeUHasi CUCTEMA).
lamaktuku"

https://m.edsoo.ru/BLGGQ9259

24

Pemenue 3amau nmo teme "Cuita
TSDKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/V02GV8YAT

25

[IepBas kocMHu4eckast CKOpOCTb.
HesecomocTs n neperpysku

https://m.edsoo.ru/563XRG6ED

26

PaBHOBecHe MarepuabHONW
TOYKH. AOCOJIOTHO TBEPIIOE TEIIO.
PaBHOBecue TBEpAOrO TENA C
3aKpEIIEHHON OCBIO BpAILIEHUS.
MowmenT cusl. LlenTp Tsxectu

https://m.edsoo.ru/AONEMB459

27

PaBHOBecne marepuanbHON
TOYKU. AOCOTIOTHO TBEPIOE TETIO.
PaBHOBecue TBEpIOTO TENA €
3aKPETUIEHHONW OCBIO BPAILICHHUS.
MowmeHnT cuisl. LeHTp TsKecTH

https://m.edso0.ru/GAMQWA4SLS

28

Pemenue 3agad mo reme

1

"MowmeHT cuibl. L{eHTp TskecTH'

https://m.edso00.ru/0QJSN205C

29

OJITOTOBKA K KOHTPOJIBLHOU

I1

pabote mo Teme "MexaHnueckoe
nBmkenne. Bzaumonetictsue ten'”

https://m.edsoo0.ru/8D7SUVX5J



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

KoHTponbHas pabora 1o Teme
"MexaHn4YecKoe IBUKEHUE.
BzaumozeiictBue Ten"

https://m.edsoo.ru/J1BOUJ2Y G

31

Nmnynbce Tena. UMnynbe cUibl.
3aKOH COXpaHEHUsl UMITYJIbCa.
VYipyroe u Heynpyroe
B3aMMO/JICHICTBUE

https://m.edsoo.ru/7PI5BWQD2

32

Pemenue 3anay no teme "3akoH
COXpaHEHHUs uMIyJnca'

https://m.edsoo.ru/LQO6EH8F9

33

Ypoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

https://m.edsoo.ru/SUH32H4RL

34

Mexanuueckas pabota u
MOIITHOCTH

https://m.edsoo.ru/FCOHVOY XP

35

PaGoTa critbl TSDKECTH, CHITBI
YOPYTOCTH U CHIIBI TPEHUS

https://m.edsoo.ru/Y4H20MDHI

36

JlaGopaTtopHnast pabota
«Omnpenenenue pabOThI CUITBI
TPEeHHUsI IPU PAaBHOMEPHOM
JBUKEHHUH TeNa Mo
TOPU30HTAILHOM MOBEPXHOCTH

https://m.edsoo.ru/609HFE1P8

37

CBsI3b 3HEPTUH U PAOOTHI.
[TorenumansHast SHEPTUs

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprus. Teopema
0 KMHETUYECKON YHEPTHUH

https://m.edsoo.ru/\WKXL7NXVR

39

3akoH COXPAaHCHUS SHCPIUn B
MCEXaHUKE

https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTtopHnast pabota
«M3y4eHune 3aKkoHa COXpaHEHHUSI

https://m.edso00.ru/0TVK8KJXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

OHCPIumn»

41

KomnebarenpHoe ABMXEHUE U €T0
XapaKTePUCTUKH

https://m.edsoo.ru/3EQ3BHBZ3

42

3aryxaromye KojaeOaHusl.
BrinyX1eHHBIC KOJICOaHUSI.
Pe3onanc

https://m.edsoo.ru/I13ZKD2M12

43

Marematuueckuil 1 Npy>KUHHBINA
MasiTHUKH

https://m.edsoo.ru/O71PZDM11

44

Ypok-uccienoBaHue
«3aBUCUMOCTh TIEPUOJIA
KoJie0aHUH OT KECTKOCTH
HNPYXAHBI ¥ MAaCChI Tpy3a»

https://m.edsoo.ru/BACAGR4KS

45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KoaeOaHusIx

https://m.edsoo.ru/RPN7BU655

46

JlaGopaTtopHnast pabota
«Ompenenenre 4acTOTH U
nepuoaa KoaebaHui mpyKHHHOTO
MasITHUKa

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGoparopHas paboTa
«IIpoBepka HE3aBUCUMOCTH
nepuojia KojaebaHuii rpysa,
MOJBEIIEHHOT0 K HUTH, OT MacChl
Tpy3a»

https://m.edsoo.ru/6YGEHWS8DT

48

Mexannyeckue BoJIHEL. CBOiiCcTBa
MEXaHWYEeCKNX BOJIH.
[IponosibHBIE M TONIEPEYHBIE
BOJIHEI

https://m.edso0.ru/QHBQ3U5S XV

49

VYpoxk-koH(pepeHus

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



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

"MexaHH4YeCKHE BOJIHBI B
TBEPAOM Tele. CelicMUYecKre
BOJIHBI"

50

3Byk. PacnpocTpanenue u
OTpakeHHE 3BYKa

https://m.edsoo.ru/NTZLRXDB5

51

VYpok-uccienoBanue
"Habiro1eHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YacCTOTHI"

https://m.edsoo.ru/5SRPRGGZV8

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koHpepenmus "YapTpazByk
U nH(pa3ByK B MPUPOJIE U
TexHuKe"

https://m.edsoo.ru/AU3Z0S07U

54

ITonroroBka K KOHTPOJIBHOU
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHudyeckue
KoJIeOaHHs U BOJHEI"

https://m.edsoo.ru/7YAJAV5TM

55

Konrtponbnas padora no reme
"3aKOHBI COXpPAaHEHUS.
Mexanuueckne KoaebaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD7Z44\VH

56

DNEKTPOMarHuTHOE IOJIE.
DIIEKTPOMarHUTHBIE BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBoliCTBA 3JIEKTPOMAarHUTHBIX
BOJIH

58

Ypoxk-koupepennus "lkara
OJICKTPOMAariMTHBIX BOJIH.
Ucnonp3oBanne

https://m.edsoo.ru/7E1J2VY03



https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

3JICKTPOMArHUTHBIX BOJIH JIS
COTOBOM CBs3U"

59

VYpoxk-uccienoanue "M3yuenue
CBOICTB 3JIEKTPOMAarHUTHBIX
BOJIH C TIOMOIIIbIO MOOMIJIBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3agau Ha onpeneneHue
YacTOThI U JJIMHBI
ANEKTPOMATHUTHOUN BOJIHBI

https://m.edsoo.ru/WIGCO6QSN

61

DJeKTpOMarHuTHas pupoa
cBera. CKOpOCTh CBETA.
BousiHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrouynuku ceera.
[Ipsamonuneitnoe
pacrnpoCTpaHEHHUE CBETA.
3armenus Connua u JIyHsl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)K€HUs CBETA.
3epkana. Pemienue 3a1au Ha
MPUMEHEHNE 3aKOHA OTPAKEHUS
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomnenue cBera. 3aK0H
TIPEJIOMIICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

ITonHOE BHYTpEHHEE OTpaKEHUE
ceeta. Mcronp30BaHuE TOJTHOTO
BHYTPEHHETO OTPaXKEHUS B
ONTHYECKUX CBETOBOJIAX

https://m.edsoo.ru/FZ7HV6E2W

66

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH

https://m.edsoo.ru/R800IT10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

yTJia IPEJIOMJICHUST CBETOBOTO
Jyda OT yrJia NaJieHus Ha
rpanuiie "Bo3gyx-crexkiao""

67

VYpok-koHbepeHus
"cnonn30BaHKeE ITOJTHOTO
BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBs13B"

https://m.edsoo.ru/0L9F63ZRU

68

JInnaselr. OnTHYecKas CHIIa JIMH3BI

https://m.edso0.ru/ZV702L97F

69

[Toctpoenne nzobpaxeHuii B
JMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopHnast pabota
"Onpenencane HOKYCHOTO
PacCTOSIHUS M ONTHYECKON CHIIBI
coOuparorien TUH3bI"

https://m.eds00.ru/3AXTVNZNJJ

71

VYpok-koHpepeHuus
"OnTHuyeckue TNH30BEIE
npubops"”

https://m.edsoo.ru/KKVRKOP3D

72

['ma3 kak onTuveckas cucrema.
3peHue

https://m.edsoo.ru/KP1ACI9PW

73

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

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznoxxenue 6enoro cBera B
cnektp. OneiTel HptoTOHA.
CrioxeHue CueKkTpaibHbIX
uBeToB. Jlucnepcus cBera

https://m.edsoo.ru/ZPRFN4D5V

75

JlaGopaTtopHnast pabota "OMBITHI
10 Pa3JIOKEHHUIO OEJIOTO CBETa B

https://m.edsoo.ru/E5I8L6TCH



https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH

CHEKTpP U BOCHPUSTHUIO LIBETA
MPEIMETOB MPU UX HAOIIOIEHUN
yepe3 1[BETOBbIE GUIbTPHI"

VYpoxk-npaktukym "BosiHOBBIE

76 CBOMCTBA CBETA: TUCIICPCHSI, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHys u auppaxuaus”
(0] Pesepdopaa

77 HBITRT pdopna https://m.edso0.ru/P922QVFIV
TJIaHeTapHasi MOJIEIb aTOMa
ITocTymnarer bopa. M

78 TYJAThL bOpa. VIOACI aToMa https://m.edso0.ru/OBJPHE0G?2
bopa
Henyckanue u nornomexHue

79 cBeTa aToMoM. KBaHTEL https://m.edsoo.ru/MILRTHPCO
JInnelyaTele CIIEKTPBI
VYpok-tipa "HaOmroneHue

80 PORFHIpAICTHIM "H ACHH https://m.edsoo.ru/7NCLNW296
CIIEKTPOB UCITyCKAHHS

81 PagnoakTuBHOCTE 1 €€ BUIBI https://m.edsoo.ru/22H32JWLM
CTpoeHne aTOMHOTO a.

82 TPOCHHC GTOMHOTO Sp hitps://m.eds00.ru/IRVFSKOFK
Hyknonnas monens
Panmoa € OpeBpalICHHUS.

83 AMOAKTHBHRIC TPEBPAIICHIA https://m.edso0.ru/RA796 TPSP
H3oTomnsl
P :

84 | CHICHIE Sa7at To TeMe " https://m.edso0.ru/WX2HQP2S6

PagnoakTuBHBIE TTPEBpAIICHUS

85 [lepnon nonypacnana https://m.edsoo.ru/WZDJCOES87
VYpok-koHpepeHuus

86 "PaguoakTUBHBIE U3TYyYCHUS B https://m.eds00.ru/X1J4002C4
IIPUPOJIE, MENULINHE, TEXHUKE"
SlnepHbIe peakun. 3

87 AACPHEIC PO, JaKOHM https://m.eds00.ru/Y OQ2XMKO0

COXpPAaHCHUA 3apAa0BOTO U



https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0

MacCOBOI'O YHUCEII

88

9Hepm;1 CBsA3H aTOMHBIX AO€P.
CBs13b MacCHl U SHEpIruun

https://m.edso0.ru/NSTEUFIO3

89

Penrenue 3amad mo reme
"Anepubie peakuun"

https://m.eds00.ru/OD4KHLQ4T

90

Peakuuu cuHTe3a U AeIeHUS
sep. ICTOUYHUKHM SHEpruu
CoJHIa ¥ 3B€371

https://m.edsoo.ru/RMBFQBND7

91

Ypok-koHpepenus "Anepuas
sHepreTuka. JlercTBus
PaAMOAKTUBHBIX U3JIyYEHUHN Ha
JKUBbIE OpraHU3MbI"

https://m.edsoo.ru/QTNWFW900Q

92

[ToaroroBka K KOHTPOJIBHOMN
pabore 1o Teme
"DIeKTpOMarHuTHOE TOJIE.
DJIEKTPOMarHUTHBIE BOJIHBI.
KBanToBbIC siBEHUS"

https://m.eds00.ru/TBOXB9TUO

93

Konrtponbnas padora no reme
"DNEeKTpPOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanTtoBbI€ siBeHUS"

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpenue, oboOIIeHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zanMonaencTBrue Tea"

https://m.edso0.ru/2GFCLJOJJ

95

[ToBTOpeHme, 0600IICHNE.
Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a]1a4 110 TEME
"TemoBele MmpoLeccs”

https://m.edsoo0.ru/MMJINLZOSQ



https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ

96

[ToBTOpEeHME, 000OIICHHE.
Perienne pacyeTHBIX U
KAaYeCTBEHHBIX 3a/1a4 10 TEME

N

"KIIJI TenmoBbIX ABUTATEIICH

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpEeHME, 000OIICHUE.
Pewenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a]1a4 [0 TEME
"KII/] anextpoycTtaHoBOK"

https://m.edsoo.ru/XP2ZHRNAY4

98

[ToBTOpenue, o6o0IICHNE.
JlaboparopHbie pabOTHI 1O KypCy
"CBeToBBbIC sIBJICHUS"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTropenue, 0606menune. Pabora
C TEKCTaMHU MO TeMe "3aKOHEI
COXpaHEHHUs B MEXaHHUKe"

https://m.eds00.ru/91XS3CXDT

100

[ToBTOopenue, o6o0mmenue. Pabora
¢ tekcramu 110 TeMe "Koiebanus
U BOJIHBI"

https://m.edsoo.ru/L3YKVIINT

101

[ToBTOpenue, o6o0menue. Pabora
¢ TekcTtamMH 110 TeMe "CBeTOBEIE
saBieHus"

https://m.edsoo0.ru/LG3271SQ6

102

[ToBTOpenwne, o600meHue. Pabora
¢ TekctamMu o Teme "KBantoBas
u siiepHas puznka"

https://m.edsoo.ru/\W7IE16NU8

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102
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https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8




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

ONKCHIBaTh H3YYEHHbIE CBOMCTBA Tel M (U3UUECKHE SIBICHMUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU MPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIOJNb3YEMbIX BEJIMYMH, UX
0003HaueHMsI ¥ €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (POPMYIIbI,
CBSA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JPYTHUMH
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 (PM3NYECKUX SBICHUHN, (PU3NUYECKUX 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
¢u3nveckre BeTUYUHBI B (HOPMYIIBI M IPOBOIUTH PACUETHI, HAXOUTD
CIPaBOYHBIC JIaHHbIE, HEOOXOUMBbIE JUIs PELICHMs 3a]ay, OLEHUBATh

PEATUCTUYHOCTH MOJTYYCHHON (PU3NUYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU TTOMOIIH
bu3NYEeCKUX METOAOB, B OINHUCAHUU HCCIEAOBAHUS BBIACIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasivyarb M
MHTEPIPETUPOBATh MOJNYYEHHBIH pe3yibTaT, HAXOAUTh OLIMOKH B

XOJ¢ OIlbITa, ACJaTh BBIBOABI I1O €TI0 pC3yJibTaTaM

1.9

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
¢u3MYeCKUX ~ CBOWCTB  Tel:  (opmMylnupoBaTh  MHpOBEpsiEeMbIC
NPENIoNIOKeHNUs, coOupaThb  YCTAaHOBKY M3  MPEIJIOKEHHOTO

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

1.10

BBINOJIHATH NPSAMBIE U3MEPEHUs] C HCIOJIb30BAHMEM AaHAJOIOBBIX MU
U(PPOBBIX MPHUOOPOB, 3aMHMCHIBATH TOKA3aHUS NMPUOOPOB C YIETOM

3aJIaHHON a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

1.11

IPOBOJUTh  MCCIEJOBAHHWE  3aBUCUMOCTH  OAHOH  (U3UYECKOi
BEJIMYUHBl OT JPYroM C UCIOJB30BAHUEM IPSAMBIX H3MEPECHU,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4eOHOIO MCCIEIOBaHUSA, COOMpPAThH
YCTaHOBKY M BBINOJIHATH U3MEPEHMS, CIEAYS NPEII0KEHHOMY 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 H3MepeHHfI CO6I/IpaTB
OKCIICPUMCHTAJIIBHYI0O YCTAHOBKY W BBIYHUCIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000pPyI0BaHUEM

1.14

yKa3plBaTh NPUHIUMBI  JEHCTBHS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTh IPUHLHIBI JIEUCTBHUS H3yYEHHBIX
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 3aKOHOMCPHOCTH




1.15

NOPUBOAUTH TpPHUMEPHl (HAXOAUTh HMH(QOPMAIMIO O MpPHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B OBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npudOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0OPOBbS

COOJTIOICHYSI HOPM 9KOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KaIOIIEH cpefie

1.16

OCYILIECTBIISATh OTOOP MCTOYHHKOB MH(POpPMALUU B ceTu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM IIOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIMXCA 3HAHUNH U MYTEM CpPaBHEHHS Pa3IMYHBIX HCTOYHHKOB
BBIJICTATh MH(OpMANWIo, KOTOpas SBISIETCS MPOTHBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

UCII0JIb30BaTh npu BBIIIOJIHEHUH YUeOHBIX 3a/1aHH
HAy4YHOIIOMYJIAPHYIO ~ JIUTEpaTypy  (U3HUYECKOTO  COJICpKaHMUs,
CIIpaBOYHbIE MaTepualibl, pecypcbl cetu HHTepHeT, BIaJIeTh
npruéMaMy KOHCTICKTHPOBAHMS TEKCTa, IPeoOpa3oBaHus HHPOPMAIHH

W3 OJHOM 3HAKOBOM CHCTEMBI B APYyryro

1.18

C0371aBaTh COOCTBEHHBIE KPaTKHWE MUCbMEHHBIC U YCTHBIE COOOIICHUS
Ha ocHOBe 2 — 3 HCTOYHHUKOB uHPoOpMaruu (PU3NIECKOTO
COJIEpXaHus, B TOM YHCJIE MyOJIMYHO JeNaTh KpaTKUE COOOIICHUS O
pe3ynbTaTax MpPOEKTOB WM Y4YeOHBIX HCCIENOBaHUM, MpU 3TOM
rpPaMOTHO UCHOJb30BaTh HM3YyUEHHBIM MOHSATHIHBINA ammapaT Kypca

(bU3HKH, CONPOBOKIAThH BHICTYIIJICHUE NPE3eHTaluel

1.19

IIPpU BBIITOJITHECHUU y‘Ie6HLIX IIPOCKTOB U I/ICCJ'Ie)IOBaHI/Iﬁ pacnpeaciaTb
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3ajja4aMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATDH
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL  TI'PYIIBI, BBICTPpAWBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUUTBIBAA MHCHHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjbTara

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

11

HCIIOJB30BaTh MMOHATHA

1.2

pa3jinydaTtb SBJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




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

1.3

pacrio3HaBaTh TPOSIBICHHE HM3YyYCHHBIX (DU3MYECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (GU3NYECKUe SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3a/1a4y B Y4eOHYIO, BBIIEIATH

CyIIECTBEHHBIE CBOMCTBA (MPU3HAKU) PU3NUECKUX SIBICHUN

14

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PH ONHCAHUU MPABUIIBHO
TPAaKTOBaThb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHMsI M €AUHULIBI (PU3UUYECKUX BEIMUYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTh  TIpaUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCpHU30BaATb CBOMCTBaA 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 CBOMCTBA TEI, B TOM YHCJIE U B
KOHTEKCTE CUTyalludl IPaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BbsCHEHUE u3 |
— 2 JOTMYEecKUX IIaroB ¢ momompio 1 — 2 u3yueHHBIX CBOICTBa

(bu3nyecKuX SIBICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a1aud B 2 — 3 ACHCTBUA, UCIONb3YsS 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUECKUE BEIMUYUHBI: HA OCHOBE aHAIM3a
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

pacrio3HaBaThb l'IpO6J'ICMBI, KOTOPBIC MOXHO pCHIUTHL IIPpU ITOMOIIU
(1)I/I3I/I'-IGCKI/IX METOOOB, UCITIOJIB3Ys OIMMMCAHUEC UCCICAOBAHMs, BBIACIIATH
MMPOBEPACMOC TMPCANOJIOXKCHUC, OLCHUBATH IMPABUIIBHOCTH MOPAAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIABI

1.9

MPOBOAWTH OMBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUA WIN
($U3MYECKUX ~ CBOWCTB  Tel:  (opmMymupoBaTh  MIpOBEpsieMbIS

MMPCAIIOJIOXKCHUAA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT'O




000pyI0BaHUs, ONUCHIBATH X0/ ONbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBITIOJIHSATH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3HUECKUX BEIUYUH, CPABHUBATH PE3YIbTAThI

U3MEPEHUM ¢ YUETOM 3a/IaHHON a0COJIFOTHOM MOrPEIIHOCTH

1.11

NPOBOAMTH  HCCIEAOBAHHE 3aBUCUMOCTH  OIHOW  (PU3UUYECKOU
BEJIMYUHBI OT JPYrol C MCHOJBb30BAHUEM IMPSMBIX H3MEPEHUM:
IUIAHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs, CleAys MPEeAJoKEHHOMY  IUIaHy, (UKCHPOBATh
pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH B BUZE TaOIUIl U TpadUKOB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICOAOBAHHUA

1.12

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3UYECKUX  BEIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO 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 ONMCAHHSA, HCIONb3Ys
3HaHUS O CBOWCTBaX (PU3UYECKUX SABICHHA U HEOOXOIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MNPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI)I Imo CX€MaM U CXEMAaTUYHBIM PHUCYHKAM, COCTABJIATH CXCMbI
QJICKTPHUYICCKUX LElleil C IOoclIeqoBaTelIbHBIM H MNnapaiC]IbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvas YCJIOBHBIC 0003HaYCHHS

9JICMCHTOB JJICKTPUYICCKUX Lenei

1.16

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuH ¢
npruOoOpaMy U TEXHUYECKHUMH YCTPOUCTBAMHU, COXPAHEHUS 3I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

1.17

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3NYECKOTO COJEP>KAHMSI B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACTATh HH(POPMALIMIO, 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
MaTepuainsl, pecypchl ceth MHTepHer; BnageTth npuéMaMu
KOHCIIEKTUPOBAHUs TEKCTa, peoOpa3oBaHusi WHPOPMALUU U3 OTHOMN

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
IPOCKTHON WJIM HMCCIICOBATEIIbCKON  JESITCIBHOCTH, TPH ITOM
IPAMOTHO HCIIOJIb30BAaTh M3YYCHHBIH MOHATUHHBIA ammapat Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIIUCH

1.20

9 KIIACC

IPYU BBIMOJHEHUHN YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3NUECKHUX
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
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHUE,  MPOSBIAS  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, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘leCKOG SIBIICHUC

13

pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (U3UYECKUX SBJIECHUN B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NYECKue SBICHHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJIUTH MPAKTUYECKYIO 33aauy B y4EOHYIO, BBIICNATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBIICHUS,
UCIONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003Ha4YeHHs U eUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTH (POPMYJIbL,

CBSI3bIBAIOIIME JIAHHYIO (U3MUYECKYI0 BEJIWYMHY C JIpPYTUMHU




BEIMYMHAMHU, CTPOUTH TpapuKHd  H3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

XapaKTEpHU30BaTh CBOMCTBaA TCI, (1)I/I3I/I‘ICCKI/IC SABJICHHUSA M ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluCbhlBaThb €0 MaTcMaTH4YCCKOC

BBIpaXXECHHE

1.6

OOBACHATH (PU3NYECKHUE MPOIECCH M CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyallud IMPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYEeCKHX MIaroB C IMOMOIIBbI0 2 — 3 W3y4YCHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHele 3afa4yd (ONMUparoIiuecs Ha CHCTeMy u3 2 — 3
YPaBHEHMI), HCHOIb3ys 3aKOHbl M  (OPMYJIBL, CBS3bIBAIOLIUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allAChIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HENOCTAIOIIKME WIH
M30BITOYHBIE JaHHBIC, BRIOMPATh 3aKOHBI M (OPMYIIBI, HEOOXOMMEBIE
JUIsL PELEHUus, MPOBOAUTH DPACUETHI M OLICHUBATH PEATUCTHUYHOCTD

MOJTyYEHHOTO 3HaYCHUS (PU3NIECKOIN BETMUNHBI

1.8

pacno3HaBaTh MPOOJEMBI, KOTOPBIE MOXHO PEIIUTh IpPU TTOMOIIN
(bU3MUYECKUX METOOB, MCIOJb3Ysl OIMCAHUE HCCIIETO0BAHUS, BBIIEIATH
MIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh INPABUIBHOCTh IOPSIKA
IIPOBEICHNS UCCIICOBAaHUA, JEJIaTh BBIBOJBI, WHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

1.9

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

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

IPOBOANTH MPU HEOOXOIUMOCTH CEPHUI0 MPSAMBIX H3MEpPEHHIl,
OTpefieNisis CpelHee 3HAuYeHHWE H3MepsSeMOl BEIMYUHBI ((POKYyCHOE
paccTostHue coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

MIPOBOJIUTh HCCJICIOBAHME 3aBUCUMOCTEH (PU3NUECKHX BEIUYHH C
UCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUM: IIaHUPOBATH HUCCIEIOBAHUE,
CaMOCTOSITEIbBHO COOWpaTh YCTAaHOBKY, (DUKCHUPOBATh pPE3yIbTaThl

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  W3MEPEHUs  (U3UUECKUX  BEIMYUH:
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 IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHUEM

1.14

pasinyaTh OCHOBHBIC INPHU3HAKM HM3YYEHHBIX (DPU3MUECKUX MOJelei:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOpOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHSA, HCIONb3YS
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXE€Mbl M CXEMAaTUYHbIE PHUCYHKM HW3Y4YEHHBIX
TEXHUYECKUX YCTPOUCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOLIECCOB MpPH PEIICHUH Y4eOHO-TTPAKTUIECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUS HU300paKEHUH B MIIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
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
NuTepuer, caMoCTOSTENbHO (OPMYIHPYST TOUCKOBBIM  3armpoc,
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 (U3NYECKOTO COAEpXkKaHUS, CIpPaBOYHBIE
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 CO6CTB€HHH€ IMUCBbMCHHBIC W YCTHBIC C006H_[eHI/I$I Ha
OCHOBe HUHGOpPMAllMU M3 HECKOJbKUX HCTOYHHKOB (PUINYECKOTO
coJlep)KaHusl, MyOJIMYHO MPEACTABIATH PE3YyJbTaThl MPOEKTHOW WIIN
HCCIEN0BATENbCKOM  AESATENbHOCTH, NpPU  3TOM  TPaMOTHO
KCIIOJIb30BaTh U3YYEHHBIN OHATUMHBIN anmnapaTr u3y4aeMoro pasjesa
GbU3MKM U COMPOBOXKIATh BBICTYIUICHHE IpE3eHTaluel ¢ Yy4éTom

O0COOEHHOCTEHN ayAUTOPUM CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3NUECKUX
IPOIIECCOB paclpeneniaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEJAUTh 3a BBIIOJIHEHUEM ILIAHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIAJ B JCATENBHOCTb TPYIIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHUE,  MPOSBIAS  T'OTOBHOCTH

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI CO/leP:KAHUS
pasiena 3JIeMEeHTAa
®U3UKA U EE POJIb B [IO3HAHWHU OKPYXXAIOILETO MHUPA
®usznka — Hayka O Impupoje. SBiIeHus NpPUPOIBL.
1.1 duznyeckue  ABJICHHA: MEXaHMYECKHE, TEIIJIOBEIC,
3JEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIC
Ousnueckue BeaWUUHBL.  V3MepeHne — puU3MUECKUX
1.2 BenuuuH.  Dusmueckue  npubopsl.  [lorpemHocTsb
u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL
EctecTBeHHOHAy4YHBI METOJ| MO3HAHUS: HAOIIOACHHE,
1 13 [IOCTAHOBKA HAay4yHOT'O BONPOCA, BBIABM)KEHHUE T'MIIOTE3,
' SKCIIEPUMEHT MO0 TMPOBEpPKE THUIOTe3, OObSICHEHUE
Ha0JII01aeMOT0 SIBJICHUS
1.4 Onwucanne pU3NUECKUX SBICHUHN C MOMOIIBIO MOJIEIEH
[IpakTudeckue paboOTHI:
N3mepenue paccTossHUAMN.
L5 N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
' Omnpenenenue pa3sMepoB MaJbIX TeN.
N3mepenune temneparypbl IpU NOMOIIH SKHJIKOCTHOTO
TEPMOMETPA U AaTYNKA TEMIIEPaTyphbl
ITEPBOHAYAJIBHBIE CBEJAEHN A O CTPOEHMU BEIIIECTBA
CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJBI, HX
2.1 pa3Mepsl. ONbITHI, JOKa3bIBaOIIME JAMCKPETHOE CTPOECHHE
BELIECTBA
2 JBuxenne wyactuil BemiecTBa. CBA3b CKOPOCTH
2.2 JNBWKEHUS  4YacTUILl C  Temmeparypoid. bBbpoyHoBckoe
nBUKeHHE, Tudhdy3us
23 B3aumopeiicTBue yacTHIl BEIIeCTBA: TPUTSKEHUE U

OTTAJIKMBAHHUC




AI‘peFaTHLIC COCTOSAAHUA BCUICCTBA: CTPOCHUC T'a30B,

Kuakocted U TBEPABIX  (KPUCTAIMYECKHUX)  Tell

2.4 B3anmocCBA3p MeXIy CBOMCTBAaMHU BEUIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSIX M HX AaTOMHO-MOJIEKYJISIPHBIM
CTpOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI 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 Mexanunueckoe JIBUKEHHE. PaBHOMepHOE 51
' HEPABHOMEPHOE JIBH)KEHUE
3.9 Ckopoctb. Cpenssisi CKOpOCTb IPU HEPAaBHOMEPHOM
' JBYKEHUM. Pacd€r myTH 1 BpeMEHM JBUKECHUS
SIBnenue uHepuuu. 3akoH HHepUuHU. B3aumopeiictBue
3.3 TeJl KaK IPUYMHA U3MEHEHUS CKOPOCTU JABUKEHUS Tell
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBsi3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
38 Cuna ympyroctu u 3akoH ['yka. M3Mepenue cuiibl ¢
' MIOMOUIBIO JUHAMOMETPA
37 SIBnenue TAroTeHUS U cuia TskecTH. Cuia TAXKECTH
' Ha Jpyrux IaHerax. Bec Temna. HeBecomocTs
38 Cuna Ttpenusi. TpeHHE CKOJBXKEHUS M TPEHHE IMOKOS.
' TpeHue B npupoie U TEXHUKE
3.9 CrnoxeHue cui, HANpaBIEHHBIX 1O OAHOM IPSIMOM.
' PaBHOElcTBYIOIIAS CHIT
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHne CKOPOCTH  PABHOMEPHOI'O  JIBUYKEHUS
(wapuka B OKHIKOCTH, MOJEIH  3JIEKTPUUYECKOIO
aBToMOOWIE W Tak pjanee). OmpeneneHue cpenHei
CKOPOCTH CKOJBb)XEHHUs Opycka MM IIapuka 1o
HaKJIOHHOM  IulocKkocTH. OmnpeneneHne  IUIOTHOCTU
TBEPIOTO Tela. OnbITHI, JI€MOHCTPHUPYIOIUE
3aBUCUMOCTh PACTsDKEeHUs (nedopmanyu) Npy>KUHBI OT
HNPUIOKEHHOM  cuibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBUCHUMOCTb CHJIBI TPEHHUS CKOJIbKEHUS OT Beca Teja U

XapakTepa COIMpHUKaACAOIINXCA HOBerHOCTeﬁ

dusnueckue SBICHUSI B nmpupoac: IMpuMEpbl ABUKCHUSA C

3.11 Pa3IMYHBIMU CKOPOCTSIMHU B KMBOW M HEKUBOM IPUPOJE,
JIeUCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHnuyeckue ycTpoicTBa: JMHAMOMETP, MOJIIUITHUKH

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

HaBJ’IeHI/Ie TBépI[Ol"O tena. CrocoOnl YMCHBUICHUS U

YBCINMYCHUA NAaBJICHUA

4.2

[[aBJ'IeHI/Ie rasa. 3aBUCUMOCTh JaBJICHHA I'a3a OT O6’béMa,

TEeMIIepaTypbl

4.3

Hepezl;aqa JaBJICHUA TBép)lI)IMI/I TCJIaMHU, XXUAKOCTIAMU U

razamu. 3akoH Ilackans. IIlHeBMaTHUeCKHE MaIIMHEI

4.4

3aBUCHUMOCTD JaBJICHUS KHUOAKOCTH oT FJ'Iy6I/IHBI.
I'mapocrarudeckuit napagokc. CooOIaroecs CoCybl.

FI/II[paBJ'II/ILIeCKI/Ie MEXaHU3MBbI

4.5

ATtMmocdepa 3emnu u atMmocdepHoe naBneHue. [IpuanHb
CYIIIECTBOBAHUS BO3AYITHOW 000s0ukd 3emiau. OTmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBIEHUS OT

BBICOTEI HaJl YPOBHEM MOPs

4.6

Nsmepenune armocdeprnoro napnenus. [Ipubopbr mis

HU3MCPCHUA aTMOC(I)CpHOFO JaBJICHHUA

4.7

JleficTBHE >KMIKOCTM W ra3a Ha MOTPYKEHHOE B HUX
Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKoH

Apxumena

4.8

[InnaBanue ten. Bo3ayxoriaBanue




4.9

[IpakTuyeckue pabOTHI:

HUccnenoBanne 3aBHCUMOCTH Beca Tella B BOAS OT
00béMa TMOTPYXKEHHOH B JKHUIAKOCTH YAcCTH TeJja.
OnpeneneHre BbITATKUBAIOIIEH CUIIbI, IEUCTBYIONICH HA
TEI0, MOrpyXEéHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIONIEH CHUJIbI, JCHUCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchl Tena. OIBITHL
JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKHBAIOIIEH
CHJIBI, JICUCTBYIOLICH Ha TEJNO B JKUAKOCTH, OT 00BEMa
MOrPY>KEHHOW B KUJKOCTh YaCTH Tejia U OT IUIOTHOCTH
KHIKOCTH. KounctpynpoBanue apeomMerpa HIIH
KOHCTPYMpPOBAaHHUE  JIOJAKM W  ompeaeneHue  eé

rpy30I04bEMHOCTH

4.10

dusnueckue SABJICHUA B npupoae: BJIMSIHHUC
aTMOC(bepHoro JaBJICHUA Ha JKUBOU OpraHu3sm,

TIJIaBaHUE PBIO

411

TexHuyeckue yCTpoilcTBa: COOOMIAIOIIMECS COCY/BI,
YCTPOMCTBO BOJOIIPOBOJA, THUIPABIMYECKUN IIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOIIHOCTD, DOHEPTUA

5.1 Mexanunueckas paboTa
5.2 Mexanndeckass MOIIHOCTh
£ 3 [IpocTeie  MexaHU3MbL: pblyar, OJIOK, HaKJIOHHAas
' mockocTs. [IpaBuno paBHOBecHs ppluara
5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o10T0€  mpaBwio»  MexaHuku.  Koadduuumenrt
5.5 I0JIE3HOTO nercTBUS MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY M TEXHUKE
5.6 [loTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
5 g [lonHas mexaHudeckass SHEprus. 3aKOH W3MEHEHUs U
' COXPaHEHUS MEXaHUUYECKOM 3HepTruu
59 [IpakTuueckue padbOTHI:




Onpenenenne  pa®OTBl  CHJIBI  TPEHHS  IIPH
paBHOMEpPHOM  JBMKCHHHM Tela 10 TOPU30HTAJIBHOU
oBEpXHOCTU. VccnenoBanue yciaoBUi paBHOBECHSI phlyara.
N3amepenne KIIJI nakimonHo# mimockoctu. M3ydeHue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrun

duznyeckue SBICHUS B npupoac: pbHaru B TCIIC

5.10
YelioBeKa
TexHuueckue YCTpPOMCTBA: pbluar, IOABHXKHBIA U
511 HETIOJBYIKHBIN OJIOKW, HAKJIOHHAS TUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KIIACC
Kox Kox
IIpoBepsiemblie 3JIeMeHTHI CO/IePKAHUS
pa3jiena 3JIeMeHTAa
TEIUIOBBIE SAABJIEHU A
OcCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOMN
61 TEOPHH CTPOEHHUS BemiecTBa. Macca ©  pa3mepsl
. MoJNieKya.  ONbITBL,  TOATBEP)KIJAIOIINE  OCHOBHBIC
MIOJIOKEHUSI MOJIEKYISIPHOKUHETUYECKON TeOpuH
Mogenu  TBEPAOro, IKUAKOIO M razoo0pa3HOro
6.2 cocTossHUM BemecTBa. Kpucramnuueckue u amopgHbIe
Tena
OObsicHeHHEe CBOWCTB ra3oB, KUJIKOCTEH U TBEPIBIX TEJ
0 6.3 Ha OCHOBE TOJOXXEHUH MOJIEKYJIIPHOKMHETHYECKON
TEOPHH
6.4 CMaunBaHUE U KaNWUISIPHBIE SBICHUS
6.5 TemoBoe pacliupeHue u cxxaTue
66 Temneparypa. CBsa3b TemmepaTypbl €O CKOPOCTBIO
. TETTOBOTO JIBIDKEHHSI YaCTHUI]
67 Buytpennss sueprusa. CrocoObl U3MEHEHUS! BHYTpEHHEH
. SHEpruu: Terionepeaaya U copepiieHue padoTbl
6.8 Bunsl Temonepenauu: TEIIONPOBOIHOCTh, KOHBEKIIHS,




U3Iy4yeHue

KommuectBo TCIIJIOTHI. YI[CJ'II)HaH TEMI0EMKOCTh

6.9
BEIIIECTBA
TemsiooOMEH U TEMIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEILJIOBOro OaJjlaHca
6.11 [InaBnenue u oTBep/IeBaHNE KPUCTATUNIMUECKUX BEIIECTB.
' VaenbHas TemoTa IaaBICHUS
[TapooOpa3zoBanne ®  KoHAeHcamus.  Vcmapenue.
5.12 Kunenune. VYaenbHas Temmota mnapooOpa3oBaHUSI.
' 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT aTMOC(HEPHOTO
JTaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIMBa. Y IeJbHas TEII0Ta CTOPaHUs
[Ipunnuner  paboTel  TermaoBbiX — aBuratener  KITI
6.15 TEIUIOBOIO0 JBUraTelis. TeIIoBbiCc ABUTraTeId M 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.

Ornpenenenue naBieHus BO3ayxa B OaJJIOHE MITIPHUIIA.

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

[IpoBepka rumoTessl JTMHEHHOW 3aBUCUMOCTH JUTMHBI
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.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, IIOJIyYEHHOTO
BOJIOM IpHU TEmI000MEHEe ¢ HarpeTbiM METATIMYECKUM
LUAJIUHIPOM.

Onpenenenue 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, uznyuenue CoJiHIa, 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, TICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHWA

7.1 Dnektpuzanus Tel. [[Ba posa 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. [IpyHIMN cynepno3uuuy 3JIEKTPUYECKUX MOJIeN

(Ha KaYECTBEHHOM YpPOBHE)

Hocurenn »snextpuyeckux 3apsaoB. OIJIEMEHTAPHBII
7.4 anekTpudeckuil 3apsa. Crpoenue 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 XMMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B

SKHUIKOCTSIX U ra3ax

Onektpuyeckas uenb. Cuia Toka. DIJIEKTPUUYECKOE
7.8

HanpsHKeHUe

ConpotuieHue MPOBOJIHUKA. VYV neapHOE
7.9

COMPOTHUBIICHHE BEILIECTBA
7.10 3akon OMa 1t ygacTKa 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. KopoTKkoe 3aMbIkanme

IlocTtosnable MaruuThel. B3anmMonelCTBUE ITOCTOSHHBIX
7.14

MarduToB

MaruutHoe mnoe. MaruutHoe 1moiie 3eMiii U €ro
7.15

3HAUEeHHE I KU3HU Ha 3eMile

OmneiT Dpcrena. MarHuTHOE MOJE PIEKTPUUECKOTO TOKA.
7.16

[IpuMeHeHne >EKTPOMArHUTOB B TEXHUKE

JlelicTBME€ MarHMTHOrO TOJII HAa TPOBOAHUK C TOKOM.

DNeKTpoABUTATENlb MOCTOSHHOTO TOKa. Mcmonab3oBaHue
7.17

3JEKTPOJIBUTaTeNe 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 peryaimpoBaHue 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 mpaBuUiia CIOXKEHHS HAMPSOKEHUW  TIPH
MOCJICIOBATEILHOM ~ COCAMHEHUH JBYX PE3HCTOPOB.
[IpoBepka mpaBuiia Jyisi CUJIbI TOKA IPHU HapauiebHOM
COCIMHEHUH  pe3uctopoB.  Ompenenenue  pabOThI
AJEKTPUYECKOTO TOKA, MAYLIET0 4Yepe3 pe3ucTop.
OmpeneneHne  MOIIMHOCTH — DJEKTPUYECKOTO  TOKa,
BBIJIETIIEMOM Ha pe3ucTtope. VccaeqoBanne 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HaIpsSKEHUs
Ha Hell. Onpenenenue KIIJL HarpeBarens. MccnenoBanne
MarduTHOTO B3aMMOJCHCTBHS IIOCTOSHHBIX MAarHHUTOB.
N3yuenrne MarHuTHOTO OISl TOCTOSTHHBIX MarHUTOB TIPH
ux oObeAMHEHWHW U pasfeneHud. MccienoBaHue
JEUCTBHUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.
OnpITEl,  JEMOHCTPHUPYIOIIHE  3aBUCHMOCTH  CHIIBI
B3aUMOJICHCTBHUS KATYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa M HalpaBleHUs TOKa B Karymke. l3ydeHue
JEUCTBUSI MAarHUTHOTO MOJsi Ha MPOBOJAHHUK C TOKOM.
KoncrpynpoBanue H H3y4YeHue paboThI

BIIEKTPOJBUTATEIA. N3mepenne KII




3JIEKTPOJBUTATEIIbHON YCTaHOBKH. OnbITHI o
WCCIIEIOBAHUIO SIBIICHUS JIEKTPOMAarHUTHONW MHIYKIUH:
HCCICAOBAHUC W3MCHCHHMIN 3HAUYCHUS U HaIrrpaBJICHHUA

WHAYKIIMOHHOI'O TOKa

Odusnyeckue SBICHUS B MPUPOJC: DIICKTPUUCCKUE
SBIICHUSIT B  aTMocdepe, OJICKTPUYECTBO  KHUBBIX
7.21 OpraHW3MOB, MarHUTHOE T0JIe 3eMJId, Jpei( TOJIIOCOB,
POJIb MATHUTHOTO TIOJIS ISl )KU3HHU Ha 3eMJie, TOJIIpHOe

CHAHUC

TexHudeckue yCTpPOWCTBA: JJIEKTPOCKOI, aMIepMeTp,
BOJITMETP, PEOCTAT, CUETUYUK DIEKTPUUECKON HEPIHUH,

QJICKTPOOCBCTUTCIILHLIC HpI/I60pBI, HarpeBaTCJIbHbLIC

r.2 ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
[IPEIOXPAHUTENHN, AJIEKTPOMATHUT, 3JIEKTPOJBUTATEIh
IIOCTOSIHHOT'O TOKa, TEHEPAaTOp IOCTOSHHOIO TOKA
9 KVIACC
Kon
Kop anemenra [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
pasnena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannyeckoe JABWXKEHHE. MarepuanpHas —TOYKa.
. Cucrema orcuéra
8.2 OTHOCHUTENBHOCTD MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpHOE NMPAMONTMHEHHOE IBHKCHHE
HepaBHomepHoe IPSIMOJIMHENHOE JIBUKCHHUE.
8 8.4 Cpennsis 1M MIHOBEHHass  CKOPOCTb  Tela  MpH
HEPaBHOMEPHOM JBUKECHUU
8.5 Yckopenue. PaBHOyCKOpEeHHOE IIPSAAMOJIMHEWHOE
' JBUKECHHE
8.6 CBobonnoe nagenue. OneiTel ["anunes
8.7 PaBHOMepHOE nBMkKEHUE MO OKpYKHOCTH. [lepuon u
' yactota oOpamieHus. JluHelHas M yryioBas CKOPOCTH.




[leHTpOCTpEMUTEIILHOE YCKOPEHHE

8.8 [lepssiii 3akoH HptoToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HproToHa
8.11 [TpuHIMIT Cynepno3uuuu CUil
8.12 Cuiia ynpyroctu. 3akoH ['yka
513 Cuna TpeHHs: CHJIa TPEHUS CKOJBXKEHHS, CHUJIa
' TPEHUS MOKOsI, IPYTrUe BUJIbI TPEHUS
514 Cuna TsKeCTM M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHue cBOOOAHOTO MaACHHUS
815 IBwxenne  rutaHer  Bokpyr  Comuua.  IlepBas
' KOCMHYECKasi CKOpOCTh. HeBecoMOCTh 1 meperpys3ku
PaBHOBecue  MarepuanbHOM  TOUKH.  AOCONIIOTHO
8.16 )
TBEP0E TETIO
8.17 PaBHOBecue TBEPHOro Tema € 3aKPEIUIEHHON OCBIO
' BpaueHus. MomeHt cuibl. LleHTp TsxecTn
8.18 Nmnynsc Tenma. U3menenne nmiynsca. Mmnyibc cuibt
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTuBHOE nBMKEHNE
8.21 Mexanunyeckas paboTa U MOIIHOCTb
8.9 PabGora cun Tsxectw, ynpyroctv, TpeHus. CBs3b
' SHEpPruu 1 paboTbl
893 [lorennmanpHast JHEPrusi Tena, MOTHATOTO  HaX
' MOBEPXHOCTHIO 3eMJITH
8.24 [ToTeHumanpHas 3HEPTUs CKATON NPYKUHbI
Kunernueckass sHeprus. Teopema O KMHETHYECKOMN
8.25
SHEprun
8.26 3aKOH COXpaHEHUSI MEXaHHYECKOW YHEPTUU
[IpakTuyeckue paboOTHI:
OmpeneneHne CpelHeld CKOPOCTU CKOJNBKEHHS Opycka
8.27 WIM JIBWKEHUS IapUKa MO0 HAKJIOHHOM IUIOCKOCTH.

OmnpeneneHue yCKOpeHUs Telaa NMPH PaBHOYCKOPEHHOM

JBIDKEHUH MO0 HAKJIIOHHOM IIJIOCKOCTH.




HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHU IIPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH.
[IpoBepka rUMOTE3bI: €CIM TpPU PaBHOYCKOPEHHOM
JIBIDKEHUHM 0€3 HavyaJbHOHW CKOPOCTH ITYTH OTHOCSITCS
KaK psAa  HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHHU OJIHHAKOBEI.

HccnenoBanue 3aBUCIMOCTH CUJIBI TPEHUS CKOJIBKCHHS
OT CHJIBI HOpPMalbHOrO jAaBieHus. OnpenencHue
kodpdunmeHTa TpeHUs CKoibkeHus. OmnpeneneHue
KECTKOCTH TPYKUHBL. OmpeneracHne padOThI  CHIIBI
TPEHUSI TIPU PABHOMEPHOM JIBWKCHHH Tela IO
TOPU30HTANIBHOM MOBepxHOCTU. Omnpenenenue padbOTHI
CUIBl  yOpPYrocTd  INpU  moabEME  Ipy3a  C
WCIIOJIb30BAHUEM  HEIMOJBIXKHOTO W TOJBH)KHOTO

OJIOKOB

duznyeckue SIBICHUS B IIprUpoAcC: MPUIIUBBEI U OTJIMBBI,

8.28 ABMOXKCHHUC IIJIaHCT Conxeunon CUCTCMbI, PCAKTUBHOC
ABUIKCHUC KHUBBIX OPTaHU3MOB
8.29 TexHuueckue YCTpOﬁCTBaZ CIIMAOMCETP, JaTYUKH

ITOJIOYKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHIKCHUC. OcHoBHBIC XapaKTCPUCTUKU

o1 KOJIeOaHUM: TIepPHO/I, YaCTOTa, aMILTUTY/1a
9.2 MareMatnueckuit u IIPY>KUHHBIN MasITHUKH.
. [IpeBparenue sHepruu npu KosaedaTeabHOM ABHKEHUN
93 3aryxatomue KkoJjiebaHusi. BrIHYXIeHHBIE KOJeOaHUsI.
' Pes3onanc
Mexannyeckue BoJgHBL. CBOMCTBA MEXAaHHMUYECKUX BOJIH.
0.4 [IpononpHbie U momepevHble BOJIHBL. J[JTMHA BOJHBI U
' CKOpPOCTh €€ pacrpocTpaHeHHs. MexaHn4ecKue BOJHBI
B TBEP/IOM TeJI€, CECMUYECKUE BOJIHBI
9.5 3ByK. ['poMKOCTB M BbICOTa 3BYKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u ynpTpa3zByk
9.7 [IpakTuyeckue paboOTHI:

Ompenenenne 9acTOTBl HW  TEpUOAAa  KOJeOaHH




MaTeMaTUYeCKOro MasiTHUKA.

Onpenenenve 4YacTOThl W IepHoja  KoseOaHUit
MPY>KUHHOTO MasITHUKA

HccnenoBanme 3aBUCHUMOCTH  IepHoja KojeOaHui
MOABEHICHHOTO K HUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanme 3aBUCHUMOCTH  IepHoja KojeOaHui
MPY>KUHHOTO MasTHHKAa OT Macchl Tpys3a. IIposepka
HE3aBUCHUMOCTH nepuoja Kosie0aHui rpysa,
MOABEIICHHOTO K HUTH, OT MAacChl rpy3a M >KECTKOCTH

npyxuHsl. I3Mepenue yckopenus CBOOOAHOTO NaieHUs

dusznueckue SBICHUS B Ipupoac: BOCIIPUATHEC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMUUYECKHE BOJIHBI,
I[yHAMH, 9XO
9.9 TexHUYEeCKHue YCTPOMCTBA: JXOJIOT, HCIOJIb30BAHUE

yIbTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE IT1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

104 CBoiicTBa 3JIeKTPOMAarHUTHBIX BOJIH
10.2 [kana 31eKTPOMarHUTHBIX BOJIH
103 DnekTpoMarauTHas Tpupoaa ceera. CKOpOCTh CBeTa.
. BonHoBBIE CBOlCTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydeHne CBOWMCTB  AJIEKTPOMArHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIILHOTO TenedoHa
dusnueckue SBIEHUS B MpHUpoJe: OHOJOTHYECKOe
10.5 neiicTBue BUJUMOTO, yIABTPapHOIETOBOTO u
PEHTTE€HOBCKOT'0 U3ITy4eHUH
10.6 TexHuueckue YCTpOMCTBa: HCIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
111 JlyueBast monens cBera. MicTouHHMKHM cBETa
11 11.2 [MpsMONMHENHOE PACIIPOCTPAHEHHE CBETA
Otpaxenue cera. [Imockoe 3epkano. 3aKOH OTPAKEHHS
11.3
cBeTa




[Ipenomsienne cBeta. 3akOH TIPEIOMIIEHUS CBETa.

L [TosnHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 Jlunza. Xop ydeid B IMH3E
116 Ontuyeckast cucrema (QoToanmnapaTa, MUKpPOCKONA H
' TeJecKora
117 I'maz kak onruyeckass cucreMa. bau3opykocTs u
' JaJIbHO30PKOCTh
118 Paznoxxenue 6enoro ceera B cektp. OnbiTel HploTOHA.
' CrnosxeHue ceKTpajabHbIX 1IBETOB. Jlucnepcus ceera
[IpakTuueckue paboOTHI:
HccnenoBanne  3aBUCUMOCTH  yIjla  OTPayKE€HUs
CBETOBOTI'O JIy4a OT YyIJia MaJeHHUs.
N3ydyeHne xapakTepUCTUK H300paKEHUS MIpeaIMeTa 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 npupoze: 3arMenuss ConHIa U
11.10 JlyHbl, 1IBETa Te€J, ONTHYECKHUE SBJICHHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 TexHuueckue YCTPOMCTBA: OYKH, TIEPUCKOT,
' (doToanmapar, ONTHYECKHE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
121 Oneitel Pezepdopna w rturanerapHas Mojeinb aTroma.
12 ' Monens aroma bopa
199 Hcnyckanue u morjiouieHue cBeta aTtoMoM. KBaHTHI.

JInnenyaTele CIIEKTPbI




12.3

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

Crpoenune aromHoro szapa. Hykionnas Moxenb

ted aTOMHOTO siipa. M30Tons!
128 PaguoaxkTtuBHble npeBpamenus. Ilepuox momypacmana
' aTOMHBIX SI7IED
12.6 SnepHble peakuuu. 3aKOHBI COXPAHEHMSI 3apsA0BOIO U
' MacCOBOI0 YHCE
12.7 OHeprus cBA3U aTOMHBIX siep. CBsA3b MACChl U YHEPTUU
128 Peakuuu cunresa u nenenus saep. IcTouHuku sHepruu
' CouHiia 1 3BE31
12.9 Snepnas osHepreruka. [lelicTBMEe  paguMOaKTUBHBIX
' U3JIy4EHUH Ha )KUBBIE OPraHU3Mbl
[IpakTuyeckue paboOTHI:
HaGmroneHne CIUIOIIHBIX W JIMHEHYATBIX CIEKTPOB
12.10 U3JIy4EHUs.
HccnenoBanne TPEeKOB: M3MEPEHUE DHEPIHMM YACTHIIbI
10 TOPMO3HOMY TTyTH (TI0 (hoTOrpadusim).
W3mepenune paanoakTHBHOTO (poHA
dusnyeckue SABICHUS B IPUPOJAE: ECTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMUYECKHE Ty4H,
12.11 pPagMOaKTUBHOE MW3JIyYEHHE NPUPOJHBIX MHUHEPAJIOB,
JEUCTBHE PAJUOAKTUBHBIX W3JIYYCHHM Ha OpPraHU3M
4eJI0BEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJIMBUIyaJIbHBIA TO3UMETP, KaMepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

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

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TMOJIE), O JBMKEHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOM TeOpHH
CTPOCHHUSI BeUlecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHWYEeCKHMX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS 110 ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (U3UYECKOe
SBJICHUE; YMEHHE PacllO3HABaTh MPOSIBIIEHNE U3YYEHHBIX (DPU3HUECKUX
ABJICHUH B OKPYXAIOLIEM MHUPE, BBIIEIAA UX CYLIECTBEHHbBIE CBOMCTBA

(mpu3HaKM)

Brnanenne ocHOBaMM MOHSATUHHOIO ammapara W CHUMBOJIMYECKOIO
s3bIKa (PM3UKU W WCIOJB30BaHUE UX JUIsl pelIeHHs] Y4eOHBIX 3aad;
YMEHHE XapaKTepu3oBaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHUS U

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
cOOJIOIeHHsT TPaBIJI O€30MacHOTO TpyAa: HaOmroAeHUE (PU3HUECKUX
SIBJICHUM

YMEHHE CaMOCTOSATEIbHO COOMpATh SKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLHUH, OMUCHIBATH X0
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBODI;
NPOBE/ICHUE MPSAMBIX M KOCBEHHBIX M3MEPEHUN (PU3NYECKUX BEITHYUH:
yYMEHUE IIJJaHUPOBAaTh M3MEPEHMs, CaMOCTOSATENIIBHO CcOOUpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY I10 HMHCTPYKIMM, BBIYUCIATH
3HA4YeHUE BEJIMYMHBl U AHAJIU3UPOBATh IOJyYCHHbIE PE3yJIbTATHI C
y4€TOM 3aJaHHON MTOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHUIL;
CaMOCTOSITENIBHO  COOMpaTh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOJIUTh  UCCIEAOBAaHUE [0  MHCTPYKLUHM,  IPEICTABIATH
MOJTyYCHHBIE 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh MOTPELIHOCTH, JAeIaTh BHIBOJbI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (u3MYecKHX  MoOemei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPIOE TEJIO0, MOJAEIH CTPOECHHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TeJ, IUIAHETApHAs MOJEIb AaToMa,
HYKJIOHHAasi MOJIelb aTOMHOIO s/ipa) U yMEHHE NPUMEHSTh UX JUIs

00BsICHEHUST (PU3UIECKUX MTPOIIECCOB

YMmeHue oOBACHATH (pU3MUEcKHe MPOLECCHl U CBOWMCTBA Tel, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MpPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJIATH IPUYMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOI Ha M3yUyEHHBIE CBOICTBA (PU3NUECKUX

HBHeHHﬁ, (I)I/ISI/I‘ICCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3ajaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCTIONB3Yysl 3aKOHBI W (GOpPMYJBI, CBs3bIBaONINEe  (PU3HUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KpPAaTKOE YCJIOBHE 3ajauH,
BBISIBIISITh  HEJIOCTAIOININE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIHI,
HEo0XoauMBbIe Il €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
NPOBOJIUTHh PACYETHI U OICHWBATH PEATUCTUYHOCTH TOJIYYEHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPEIeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BEMMYNHBI, TOTYYEHHON IPU PEeIIEHUH 3aauu

YMeHHe XapakTepu3OoBaTh IIPUHLHUIBL  JCUCTBUSA TEXHUYECKHUX
YCTPOMCTB, B TOM 4HCII€ OBITOBBIX NPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX OMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUH U HEoOXoaumble (U3UIECKUE




3aKOHOMEPHOCTH

10

YMeHue UuCHoib30BaTh 3HAHUSA O (PU3MUYECKUX SABICHHUAX B
NOBCETHEBHOM JKM3HM [y oOecriedeHust 0O€30MacHOCTH  IpHU
oOpamiennd ¢ OBITOBBIMH ~ HpuOOpaMHM M TEXHHYECKUMH
YCTPOWCTBAMH, COXpPaHEHHs 370pOBbS M  COONIONCHUS HOPM
HKOJIOTMYECKOro IOBEICHUS B OKpYXKalolled cpeze; MOHUMaHHUE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKECHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnelT moOMCKa, TpeoOpa3oBaHUsi M IMpelAcTaBieHHs HHMOpMaLUu
(GU3MYECKOTO COJIEPKaHUs C HCIOJIB30BaHHEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMK HA OCHOBE WMCIONIMXCSA 3HAHUUA U
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;  YMEHHE  HCHOJb30BaThb  IpH
BBITIOJTHCHUH Y4YEOHBIX 3aJaHWi HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(bU3MYECKOTO CONepKaHUs, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HABBIKAMH  ITPeOOpa3OBaHMS
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 HCCKOJIBKHMX MCTOYHHUKOB




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(f)=x,+vt
I'padyku 3aBUCUMOCTH OT BPEMEHH MJIs IPOEKIUH CKOPOCTH, NPOEKLUU
IIepeMENICHUs, IIyTH, KOOpPAMHATBI IIPU PABHOMEPHOM IPSIMOJMHEWHOM
JBUKCHUH
3aBHCHUMOCTb KOOpJAWHATBl Te€lda OT BPEMEHU B CIlydae PaBHOYCKOPEHHOI'O
MPSMOJIMHENHOTO 1B KECHMUS:
2
Se(f) =V, ¥ 1+ay * ;
2
@opMynbl Ul INPOCKUUU IEPEMELICHUS, MPOCKLUHUHA CKOPOCTH U IPOCKLUU
YCKOPEHUS IIPH PAaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 .sx(a‘)=u{,x-a‘+ax-?.
U.\'('f) =Up, +a, L,
a.(f)=canst,
U:x: - le: =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM JJsl MPOCKIMH YCKOPEHHs, MPOEKIHUU
CKOPOCTH, TIPOEKIMH IEepEeMENICHUs], KOOPAWUHATBI NP PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobogHoe maneHue. PopMyiibl, OMKUCHIBAIOLIUE CBOOOJHOE MaJieHUE Tela 0
1.5 BEPTUKAIM (ABW)KEHUE TeJla BHHU3 WM BBEPX OTHOCUTENIBHO IOBEPXHOCTH

3emnn). ['paduxu 3aBucMMOCTH OT BpeMEHHM ISl MPOEKUUU YCKOPEHHS,




MPOEKIIUH CKOPOCTH M KOOPJMHATHI TpPU CBOOOJHOM TaJeHHM Tela I10

BCpTUKAIU

CkopocTh pPaBHOMEPHOTO JBIKEHHUSI Tela IO OKpyxHocTu. Hampasnenue
CKOpPOCTH.

@®opmyna Asis BBIYMCICHUS CKOPOCTH 4Yepe3 paJnyC OKPYKHOCTH U TEPHOL

oOpareHus:
2R
L=
T

LenTpocTpeMutenbHoe yckopeHue. HampapieHue I€HTPOCTPEMHUTEIHLHOTO

16 ycKkopeHus. @opmyiia [J1sl BBIYUCICHHUS YCKOPEHUS:
2
a — L
i R
®opmyna, cBsI3bIBAIOIIAsl EPUOJT U YACTOTY OOpaICHHUS:
V= 1
T
Macca. IInotaocts BemecrBa. @opmyiia 1l BBIYUCICHUS ITIOTHOCTH:
b= m
1.7 |2
1.8 Cuna — BekTopHas pusndeckas BenuyuHa. ClokeHue CHIl
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-ad
1.10
CoHarpaBiIe€HHOCTh BEKTOpa YCKOPEHHUs TeJla M BEKTOpa CHUJIbI, IEUCTBYIOIIEH Ha
TEJI0
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
111 Fyy=-F,
112 TpeHue nokost U TpeHUE CKOJIbKEeHH. DopMyIia JUisl BBIYACICHUS MOYJISI CHIIBI

TPCHUA CKOJIBXXCHUA!




F_=u-N

1.13

Hedopmarus tenma. Ymnpyrue u Heynpyrue aedopmamuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTeHHE. 3aKOH BCEMHUPHOI'O TAT'OTCHUA:

MMy -1,
F=¢g L1 2
R
Cuna TspkecTH. Y cKOpeHHe CBOOOHOTO HaIeHHs.
®opmyia 171 BBIYUCIIEHUS CUIIBI TSDKECTU BOJIM3H ITOBepXHOCTH 3emin: F = mg.
JBmxenue ranet Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nwmnynbe Tena — BekTopHas pu3nyeckasi BeIMYnHa.
=mi

Nmnynbe cucremsl Ten. U3Menenne umnynbsca. MMiysnbe cusib

1.16

3aKkoH COXPAHCHUA UMITYJIbCa JJI1 33.MKHYTOI>’I CUCTCMBI TCII:
D=nyUy -+, U, =const

PeaxkTnBHOE ABMKEHIE

1.17

Mexann4geckas pa60Ta. d)opMlea JJIA BBIYMCJICHUA pa6OTI>I CHUIJIBI:

A=Fsoosct

Mexannueckast MOITHOCTD:

nv=4
I

1.18

Kunertnueckas u NMOTCHIHAJIbHAA SHEPIHUs. CDopMyna JJIA BBIYHUCIICHU S

KHUHETHYECKOM OHCPTHHU:
11!1)2
By

Teopema o knHeTHUeCKOU SHEprun. PopMyrna s BBIYMCICHHS NOTCHIHAIBHON




OHCPIUU TCJIa, MIOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanuyeckas dSHEeprus:

E=E.,+E »

119 3aKOH COXpaHEHMsI MEXaHUUECKON 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHUYECKOM HEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHue MEXaHMYECKON SHEPTUU MPU HATTMYUHU CHIIBI TPCHHUSI.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Poruar. Momenrt cuiisl: M - FI.
YcnoBue paBHOBeCHs pblyara:
M +M +..=0
1.20
[ToxBroxHBIN 1 HenoABWKHBINA 0i0ku. KIT/] mpocThIX MeXaHU3MOB,
n= Aﬂmma
A—a&rpanema
JlaBiieHune TBEPAOTO TENa.
®opMyina 17151 BBIYMCIICHUS 1aBJICHHS TBEPIOTO Tena:
F
P= h

191 HaBnenue raza. ATMocepHOe JaBieHUE.

' I'mapocTaTnyeckoe 1aBlieHUE BHYTPH JKUJIKOCTH.
dopMyta Ji71s1 BEIYUCICHUSI 1aBJICHUS] BHYTPHU KUIKOCTH:
P=Pg+Pn,

1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna ISl ONPEIACICHHUS BBITAIKMBAIOIIECH CHJIBI,
JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B AKUIKOCTh WM Ta3:

1.23

Fam =PV

YcaoBue miaBanus teia. Ilnapanue CYAO0B 1 BO3AYXOIIAaBAHUEC




1.24

Mexannueckue KosebaHusa. AMIUIMTYJa, TEPHOJ M YacToTa KOJIeOaHMI.

dopmyra, CBSI3bIBAIOIIAS YACTOTY U MEPUOJ KOJICOAHUIA:

1.25

MaremaTuueckuii M MPYXUHHBIM MasTHUKU. [IpeBpalieHue sSHeEpruu npu

K0JI€0aTENBLHOM IBUKECHUH

1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

Mexanudeckue BOJHBI. [IponosibHBIE M TTONIEpEUYHbIE BOJHBI. J[IMHA BOJIHBI U

CKOPOCTH pacCIIipOCTpaHCHUA BOJIHEI:

A=v-T

1.28

3By1(. FpOMKOCTB M BBICOTA 3BYKa. OTpa)KeHI/Ie 3BYKOBOﬁ BOJIHbBI Ha T'paHHIIC

nByXx cpen. MH(Dpa3ByK U yabTpa3ByK

1.29

IIpakmuyeckue pabomul

N3MepeHnne cpenHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
IPYXUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbXKEHHUs; paOOThl CHJIBI TPEHMS, CUJIbI
VIIPYTOCTH; CPEIHEH CKOPOCTH JBHXKEHHs OpycKa MO HAKJIOHHOHM IIOCKOCTH;
YCKOpeHusi Opycka Npu ABWKEHHM [0 HAKJIOHHOM IUIOCKOCTH; YacTOThl M
nepuosa Koie0aHWK MaTeMaTH4YeCKOro MAasTHHKA, YacTOThl W  IEpHOja
KoJieOaHUH MPYKUHHOT'O MasTHHKA; MOMEHTA CHJIbI, AEHCTBYIOLIET0 Ha pblyar;
paboOThl CHJIBI YHOPYrOCTHM NpU HOABEME Ipy3a C MOMOIIBIO HEMOABHKHOIO
6110Ka; pabOThI CUIIBI YIPYTrOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHJIBI OT 00bEMa MOTrpyKEHHOMN
YacTH TeJla U OT IUIOTHOCTH JKHUJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAOIIECH CHJIBI
OT MaccChl TeJa; CUJIbI TPEHUSI CKOJIBbKEHHSI OT CUIIBI HOPMAaJIbHOTO JABJICHUS U OT
pOZa MOBEPXHOCTH; CWJIBI YNPYrOCTH, BO3HHMKAIOWIEH B NPYKUHE, OT CTEICHH
neopManuu MpyKUHBI, YCKOPEHUsi Opycka OT yrjla HakJIOHA HaIlpaBIISIOLICH;
nepuoja (4acToThl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEpUoaa
KoJle0aHUH MPYKMHHOTO MAasTHUKAa OT MacChl Ipy3a U KECTKOCTH NPY>KUHBI;
HCCIIeIOBaHNE HE3aBHUCHUMOCTH IepHoJia KoJIeOaHU HUTSHOTO MasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUSA pbIvara

1.30

Dusuueckue s6aeHUS 8 npupode: OpUMEPLI  ABHXXCHUA C Pa3IMIHBIMU
CKOpPOCTAMU B JKMBOH M HEXKUBOU npuponae, JIENCTBUE CUJIBI TPCHUSA B IpUPOAC U

TEXHUKE, TMPUIMBBI W OTIWUBBI, JABMXCHHUC IIJIAHCT ConneuyHon CUCTEMBI,




PCAKTUBHOC JABUKCHHUC KUBBIX OPraHU3MOB, pblHaru B TCJIC YCIOBCKA, BJIUSAHHNC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOH OpranusM, IIJIaBAaHUC pr6, BOCIIpHATHEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuueckue BOJIHBI, IYHAMH, 3XO

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

HGHO[[BI/DKHLII;'I 6JIOKI/I, HAKJIOHHAsA IIJIOCKOCTb, MPOCTBIC MCXAHU3MbI 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 ~ TIOJIOKEHUSI ~ MOJIEKYJSIPHO-KMHETHYECKOH  TEOpUM  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 nBmxenue, mudpy3us

2.3 CMaunBaHue U KallWJUISIPHBIE SIBICHUSA

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 oxnaxnenue ten. KommdectBo — Temmorsl. Y nenbHas
TEIUIOEMKOCTD:

2.8
O=am(t,—1,)
3aKOH COXpaHEHHUs PHEPIMM B TEIUIOBBIX IPOIECCAaX. YPAaBHEHUE TEIIOBOTO
OanaHca:

2.9

O +0,+..=0
Hcnapenne m koHaeHcauus. V3MeHeHHME BHYTpEHHEH RHEPrMM B IIpoliecce
210 WCIapeHuss M KOoHAeHcanuu. KureHwe KUAKOCTH. YJenbHas TeIuloTa

napooOpazoBanusi: L = Q/m




2.11

Bnaxnocts Bo3myxa

2.12

[InaBnenne wu Kpucraiumsanus. II3MeHeHHMe BHYTPEHHEH OJHEpPIUMM IIpH

IUIABJICHUU U KpUCTAJIJIM3alluu. YIIGJ'IBHaH TCIJIOTA IIJIaBJICHUA:

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 sA61eHUSA 8 npupode.‘ MOBEPXHOCTHOC HATSIKCHUC W KaAIUJIIAPHBIC
SABJICHUS B HPHUPOAC, KPUCTAJUIBI B MPUPOAC, NUIITYUCHUC COJ'IHI_Ia, 3aMCp3aHue

BOJI0EMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

2.17

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

CTOPaHHUs

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

9J'IeKTpI/I38.I_II/I$I TCII. I[Ba BUJId DJICKTPUUCCKHUX 3apsa 0B

3.2

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

3.4

3J'IeKTpI/I‘-ICCKOC ITOJIC. HaHpiI)KéHHOCTB QJICKTPHUYCCKOI'0  IIOJIA. HpI/IHI_[I/IH

CYIIEPHO3UIINH IEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsfoB. JleHcTBUE 3IEKTPUYECKOTO IOJid Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOJIHI/IKI/I " JUIJICKTPHUKU




[TocTosiHHBIN AneKTpUYecKuil TOK. JlefcTBus 3nekTpuueckoro Toka. Cumia Toka.

Hanpsioxenue.
3.6 l=g/t,U=A/
DNEKTPUUECKOE COIPOTUBIIEHUE. Y IETBHOE IEKTPUUECKOE COIIPOTUBIICHHUE:
3.7 R =pl/S
3.8 3akon Oma ayis ygactka snekrpuueckon menu: | = U/R
[TocnenoBarenpHOE COETMHEHHE POBOAHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTUHEHNUE TPOBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 -
CwMmelnianHble COETMHEHUS TIPOBOTHUKOB
Pabota u MmomHOCTH 25ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenma:
2
3.11 Q=I"-R-t
312 OmnpeiT Opcrena. MarHuTHOE TOJIE TPSIMOTO TPOBOJHUKA C TOKOM. JIMHHUM
MAarHuTHON UHAYKIIMH
313 MarauTHOE TMOJIE TMOCTOSHHOTO MarHuta. B3aumoaeincTBHE MOCTOSTHHBIX
MarHuTOB
3.14 JleficTBHE MarHUTHOTO IT0JI1 HA POBOJHUK C TOKOM
3.15 Omnertel @apanes. SABneHne aneKTpoMarHuTHON HHAYKIMK. [IpaBuino Jlenna
IIpakmuyeckue pabomul
N3mepeHne  2JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3UCTOpPA;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

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

COIMPOTUBJICHHUA OT JJIMHBI IIPOBOJHHWKA, INIOMAAN €0 MOINCPEYHOro CCUCHUA U




YACIBHOTO COMTPOTUBJICHHA.
HpOBepKa mpaBujia JJIA 3JICKTPUYCCKOI'O HAIPSXKCHUA IIPH IIOCICA0BATCIIBHOM
COCAUHCHHHN IIPOBOJHUKOB; IIpaBuJia JIA CHJIBI JJICKTPUYCCKOIO0 TOKa IIpH

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 ANEKTPONPUOOPEI (mpumepsr), ANIEKTPUYECKUE
NPEJOXPAHUTEIH, DJIEKTPOMATHUT, 3JICKTPOJBUIATE]Ib IOCTOSIHHOTO 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 PannoaktuBHOCTh. Anbda-, 6era-, raMMma-u3nyyeHus. Peakinuu anbda-u Oera-




pacraga

4.2 OmnbiThl Pesepdopaa no paccesnuto anbga-uactuil. [lnanerapaas Moaens aroma

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: CIEKTPOCKON, UHAWBUYAIbHBIM T03UMETp, KaMmepa

BI/IJ'IBCOHa, AACpHasd SOHEPIreTUuKa




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

» ®usuka: 7-i kiacc: 6a30BbIM YPOBEHb: YUEOHUK; 3-€ U3JjaHue, IepepadOTaHHOE
[leppikun M.M., UBanoB A.U. AkimonepHoe ooniectBo «M31arenscTBo
«IIpocBemenue»

» Gusuka: 8-t kmacc: 6a30BBIM YPOBEHB: YUCOHUK; 3-€ U3laHne, IepepadoTaHHOE
[eppikun .M., UBanoB A.U. AkiimonepHoe o6miecTBo «M31arenscTBo
«IIpocsemienue»

» ®uzuka: 9-i knacc: 6a30BbI ypOBEHb: YUEOHUK; 3-€ U3aHue, nepepadoTaHHOe
[leppiikua .M., I'ytHuk E.M., iBanoB A.W. u n1p. AKIMOHEpHOE 00I1IECTBO

«3narensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






