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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTPaMMBbI, MPECTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

Conmepxanue mporpamMmbl 10 (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
IUTAHUPYEMBIM JTHYHOCTHBIM U METAlpeIMETHBIM PE3yJIbTaTaM OOYUCHHsI, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOoro MaTepuana
1o rojam o0yudeHusd (IO Kjaccam), MpeIaraeT NpUMEPHYIO MOCIEI0BATENbHOCTD
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMmma no ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIOTHEeH, acTpoHOMHEH © (U3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAy4YHYIO KapTUHY MHpa,
IpPEeNoCTaBsAeT HauboJsiee SCHble O00pa3lbl MPUMEHEHHS HAy4YHOTO METOJa
MO3HAHUA, TO €CTh CII0C00a MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 riaBHBIX 337a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
UHTepeca K HayKe Y 00y4yarouuxcs.

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 AAHHBIC W HCIOJb30BATb HAYYHBLIC JOKA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenpHBIX oOpranuzanmusax Poccuiickoit @enepauuu, peann3yroNMX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (OPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTHII;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

npuoOpeTeHNe 3HAHUM O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

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

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

pa3BUTHE YMEHU HAOII0IaTh MPUPOTHBIC SIBJICHUS W BHITIOJIHATH OIBITHI,
nabopatopHble pabOThl W AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUSL C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO cepamu TpodheCCHOHAIBHON JIEATEILHOCTH, CBSI3aHHBIMU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



OO11ee yuCIO YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 "acoB (2 yaca B Henen), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe mno (pu3HKe mepeyeHb J1abopaTopHBIX paboT 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/IapCTBEHHOT0 YK3aMeHa 10 (U3UKe.



COAEPXKXAHUE OBYUEHUA

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

®usuka — Hayka o mnpupone. fABneHus npupoipl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznyeckue BeaMUMHBL. M3MmepeHue @uanyueckux BelWyuH. Puznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAYUYHBINT METON TO3HAHUA: HAOIIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
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 TPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

1. OmnpenesieHHe IEHBI IeJICHUS IIKaIbl U3MEPUTEIIBLHOTO Mprbdopa.

2. H3mepenue paccTOsTHUN.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO TeaA.

4. OnpeneneHue pa3MepoOB MalbIX TEN.

5. M3mepenue TeMmeparypbl NpH MOMOIIUA >KUJIKOCTHOTO TEPMOMETpPA H

JaTyuKa TeMIIEpaTyphl.

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

IlepBoHava/ibHbIE CBEJACHUSA 0 CTPOCHUM BelleCTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

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

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddysun.



3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIIOACHHUIO TEIUVIOBOIO PACIIMPEHUS Fa30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SBneHue uHepUMH. 3aKOH WHEpUMHU. B3anmopneicTBhe Ten Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIeCTBA.
Cwita Kak XapakTepucTHKa B3auMoAeucTBhs Tell. CHila 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 IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE NMOKosA. 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 TE.
6. CnoxeHue cuJjl, HalpaBJIEHHbIX 110 OJJHON PSIMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

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

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

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

JlaBjieHUe TBEPABIX TeJI, *KUJIKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT o0bema, Temmeparyphl. llepemada maBieHUs
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHIKOCTH OT TIIyOWHBI. [ mapocraTuyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[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 AABJIECHUS ra3a OT TEMIEPaTypPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
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8. YCIOBHE IUIaBaHUs TEJN: IUIABAHUE WJIM MOTPYKEHUE TEI B 3aBUCHMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOM B
JKUJIKOCTh YaCTH Tea.

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

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
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.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

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

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



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

Mexanudeckass 3Heprus. KuHeTrnueckas M NOTEHIMAIbHAs 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 NPU PABHOMEPHOM ABM)KEHHUU Tella

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS! MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbIe AIBJICHUSA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KUAKOCTEN U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl H3MEHEHUS BHYTPEHHEW HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEpPACBAHUE KPUCTAUNIMYECKMX BEHIECTB. YJEiIbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[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 BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
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, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHUS BO3JyXa 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
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOW U
ropst4er BOJIBL.

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

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onektpuzanusi Tea. JBa poja 3iIeKTpUYEeCKuX 3apsaaoB. BzammopaencTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mods. [IpuHuun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YpPOBHE).



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

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEMCTBUS 3IIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. IlocimepoBaTtenbHOE M mapajuleNIbHOE  COEIMHEHHE
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 €r0 3HAUYEHUE IS KU3HHU Ha 3eMIIe.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUTATENb IIOCTOSIHHOIO TOKa. VICIONb30BaHHME 3IIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

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

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 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 31eKTpUYEeCKOro 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 HUHTYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOpP, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

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

IIpoBepka mpaBuia CIHOXKEHUS HAINPSHKCHUNW IIPU  ITOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

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

HccnenoBanre 3aBUCMMOCTH 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.

HccnenoBanre AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U U3y4eHHE PabOThI AJIEKTPOIBUTATENIS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

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

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEWHOe naBrkeHue. (CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
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 TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHUE CBOOOHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

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

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuiibl. 3aKOH COXpaHEHUs
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIInanbpHast SHeprus CxKaTtou npykuHbl. Kunetnueckas
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 JBUKEHUS OJHOTO M TOrO XK€ Tela
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 H© YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUUECKON SHEPTUU IIPU CBOOOIHOM IaICHUH.
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.

OmpenencHue CpeaHE CKOPOCTH CKOJIBKECHHS OpycKa WIIM JBIKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

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

[IpoBepka THUIOTE3bl: €CIW TIPU PaBHOYCKOPEHHOM JBIWKEHHHM 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue ko3 uiieHTa TPEHUS CKOJIbKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.
11. 3yueHune 3aK0Ha COXpAHEHUS SHEPTUU.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

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

3aryxaomue — koineOaHus.  BbpHyXzaeHHble — KkoneOaHus.  Pe3zoHaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKoCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. UH(ppas3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

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

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenne npoAoabHbIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa 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 3aBUCUMOCTH MEPHOJIa KOJIEOAHUM MOJBEIICHHOTO K HUTU
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 NepuoAa  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 AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [lnockoe
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. OnrTuueckas cucrema ¢oToanmnapara,
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.

[IpssMONMHEHOE pacpOCTPAaHEHUE 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 xapakTEpUCTHK U300PAKECHUS MPEMETA B TIIOCKOM 3€pKajle.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHusl Ha TPAHUIIE «BO3yX—CTEKIION.

S A A B



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

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

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

KBaHToOBbBIE sIBJICHMS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue 1 NMOTJIONIeHre cBeTa aToMoM. KBaHThI. JIMHEeYaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHne aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sAxpa. HWszoromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEp.

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 YacCTULBI 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 MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

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



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SBJICHUSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, 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:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTb W HAYyYHO OOBICHSITH
dusznyecKre SIBICHHS B OKPYIKAIOIEH MPUPOJIC U TOBCETHEBHOM JKU3HH,

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

OOBSICHATh HAYYHBIC OCHOBBI HanbOOJiee BaKHBIX TOCTHKCHHI 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
uccienoBaHne o0oOmaroero xapakrepa. Moynb 3aBeplIaeTcsi 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

N3yyenue UMK HA ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs HAMPABICHO

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 BOCIIMTAHMSA:

- 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 YYacCTHIO B OOCYKJIE€HUU OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

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

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBuUi OE30MacHOro TOBEJIEHUS 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 Yy4yacTHU€ B pEUICHUU NPAKTUYECKUX 3a7ad (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 BOCIIMTAHHUSA:

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) amanTanmum K HU3MEHSIONIMMCS YCJIOBHUSIM COLMAJBLHOW W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaAKTUUYECKYIO
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 pPAa3BUTHUA B MPHOOPETEHHH HOBBIX (PU3MUYECKHX
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 MOCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

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

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

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



yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHUS 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
SIBJICHUIA W TIPOIIECCOB, JelaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHWE HECKOJIBKHUX BAapHAHTOB PEICHHsS, BHIOOP HamOomee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PU3UYECKOTO
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,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
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 YYETOM MPEIIOKEHHON y4uyeOHOM
bu3nYeCKON 3a1a9H;

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

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJayd  HECIOKHBIMU
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleICHHbIE Ha 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;
MyOJINYHO TIPECTABIISATH PE3YIIBTATHI BHIIOJTHEHHOTO (PM3UYECKOTO OIBITa
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

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

NPUHUMATPH IIEJTH COBMECTHOW NESATEIbHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH 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:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

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

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

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

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npU3HaBaTh CBOE MPABO Ha OIIMOKY MPU pEHICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3MYECKHE W  XMUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJMHEWHOE), TPAaeKTOpHUsA, PaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUIEHHOW 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 (PU3UYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA 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 JaBJCHUS Ha KUBOW OpraHU3M, IJIaBaHHUE PHIO, phlUuaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BeJIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUsa, AaBlicHHWEe (TBEPAOTO Tejla, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWIbl, KO3(P(UIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMH BEIUYHHAMM,
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, IpaBWIO paBHOBECHs phruara (0JI0ka),



«30JI0TOE€ MpPaBUJIO» 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 CHUTyallud IPAaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJIB3ys 3aKOHBI H
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a]1ad, OLECHUBATh PEaTUCTUUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
IOJlyYEHHBIM pe3ylbTaT, HAaXOJUTh OLIMOKM B XOJE OIbITa, Je1aTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

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

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJAHON (PU3MUECKON BETUUHMHBI 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 IJIOIIAAU COIPUKOCHOBEHUS TEN, CUIIBI
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
IUTaBaHUsI TeJl, YCIOBHMI paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeasioKEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMUIl U TpauKOB, JAENaTh BBIBOJLI MO pPe3yabTaTam
UCCIIEIOBAHMUS,

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), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

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

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM HAa WX OMHUCaHUsA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOANTh  TMPUMEPHl  (HAXOOUTh  WMHPOpPMAIMIO O  TPHUMEpax)
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 HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COACPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATUHHBIN ammapaT Kypca (OUM3HMKH, COINPOBOXAAThH
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
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, FIEKTPUUECKOE IMOJIE, TPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIMsl, IUIABJIEHWEe, KpUcTaJu3anus (OTBEp/eBaHUE), KHUIICHUE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISl Ha TPOBOJHUK C TOKOM, DJIEKTPOMATrHUTHAS WHIYKITHS)
[0 OINWCAHWID HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHWE M KANWUIIPHbIE SBICHUS B TPUPOJIE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuu, Jpedd MoroCOoB, POJib MATHUTHOTO TOJISI JJi KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TeMIlepaTypa, BHYTPECHHSISI YHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIbHAs BIIAXKHOCTb BO3/yXa, JJIEKTPUYECKUMN 3apsih,
Cuja TOKa, DJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICH UCIOJIb3yeMbIX BEJIWYMH, 0003HAYEHUS M €IUHUILIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKONM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHAa M 3aIllUChIBaTh €r0 MAaTEMaTUYEeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBJICHUI,
(U3NYECKUX 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 JJIs peLIeHWs 3a7aud, 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
($u3NYECKUX METO/OB, MCIOJNb3Yysl ONUCAHHE HWCCIIEOBAaHUS, BBIICIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
¢u3nyeCKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0bEéMa, TemMrepaTypbl, 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  3aps0B, B3aWMMOJEUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3HUECKUX BEIMYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJM TONEPEYHOTO
CEUEHHMS U Y/IEIIBHOIO CONPOTHUBIICHHS BELIECTBA MPOBOJAHUKA, CHJIBI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPEeNIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAaHUPOBATH M3MEPEHUs, COOUpPAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

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

XapaKTepu30BaTh MPUHIUIBI ACHCTBUS HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPIUM, 3JIEKTPOOCBETUTEIbHBIE
npUOOPBI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (MPUMEPHI), FTEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM ¢ CXEMAaTUYHBIM PUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LETeil;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 obecrieyeHus1 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 3I0pPOBbS U COOJIIOJCHUS
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKPY KaIoIeH cpee;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HW TYTEM CpaBHEHUSA
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpMaIuio, KOTOpas
SIBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOU;
UCTIOJIb30BaTh MPU BBINIOJHEHUU yYEOHBIX 3aJaHHil HAayYHO-TIOMYJISAPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COIEp)KaHusi, B TOM 4YHCJIE€ MyOJMYHO TPEACTABIATH pPE3YyIbTaThl
MPOEKTHON WJIM WCCIIEIOBATENIbCKON NEATEIBHOCTH, MPH STOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (U3UKH,
COIPOBOXAATh BBICTYIUICHUE MTPE3ECHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUHA (PU3UIECKUX
MPOIIECCOB pacHlpeiensaiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33Jja4aMH, CJIECIUTh 3a BBINOJIHEHUEM IUIaHA JACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIy 00yueHus B 9 kJacce nMpeaMeTHBIC pe3yIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh U NEPErpy3KH, LEHTP THKECTH, aOCONIOTHO TBEPIOE TEO,
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, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
NaJieHue TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3iio’KeHHe OeJIoro CBEeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3HYECKUX  SIBICHUUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHAaMH, 3XO0, IIBETa Tel,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3JIyUYCHUA Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BEIUYUHBI (CpEIHSsI MU MTHOBEHHAs CKOPOCTh Tela MpHu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPH OTHUCAHUHU
MPaBUJIBHO TPAKTOBATh (DU3MYECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
000O3HAaUEHUsI W €IUHUIIBI (PU3MUECKUX BEJTUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (DU3WYCCKHUE SBJICHUS M IPOIIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO M MaCCOBOTO YHCET



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

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

pemath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (OPMYIIbI, CBA3BIBAIOLIUE (HHU3UUECKUE
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 IOJYYEHHOrO0 3HA4YeHUd (pu3ndeckon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUA, J€JaTh BbIBOJABI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3IYUYCHHS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HadeHHEe u3MepseMoi BeauuuHbl ((POoKycHOE paccTosiHHe
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUH 0€3 HayalbHON CKOPOCTH, MHEeproja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl IMOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUECHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY HU
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

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

pas3nuyaTh OCHOBHBIE TPHU3HAKKA M3YyYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEoOXoaumble (uznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS N300pAKEHHI B MJIOCKOM 3€pKajie U COOMpAroLeH JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUsSI 3J0POBbS U COOIIOICHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH 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,
npeobpazoBanusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TIPU 3TOM TIPAMOTHO  HCIIOJIb30BaTh  HM3yYCHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro paszfena (U3HKH U CONPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Alaperine xuaKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHOe AaBICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctsie MexarHsMEI > . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TEX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 5 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

41 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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IMPOBEPSIEMBIE ITPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

11

1.2

HCIIOJIb30BATh U3YYCHHBIC ITOHATUS

pas3jinyaTtb SABJICHHUA M0 ONMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)1/131/1%01(06 SIBJICHUEC

13

14

1.5

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATH

CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

ONMCHIBaTh H3YYCHHBIE CBONCTBA Tel MU (DU3MUECKHE SIBJICHMUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIHYHH, WX
0003HaueHMsI M €AUHULIB! (PU3NYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JAPYTHUMH
BEIMYMHAMHU,  CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBHUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

OOBSACHATh (PU3UYECKUE SIBICHUS, IPOLECCHl U CBOWCTBA Tel, B TOM
qyucjie€ W B KOHTEKCTE CHUTyalUl MPAaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WM

3aKOHOMCPHOCTHU

1.7

pemiath pacyéTHble 3a7aud B | — 2 neHCTBUSI, UCHIONB3YS 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOITNE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIOBHS 3aJaud 3alUChIBaTh KpPATKOE YCIOBUE, OJICTABIATH

¢buznyeckue BeIWYNHBI B (OPMYJIIbI M MPOBOJUTH Pacu€Thl, HAXOAUTH




1.8

1.9

CIIPpaBOYHEBIC OTaHHBIC, HeO6XOI[I/IMI>IC AJig p€IICHUA 3aaa4, OICHHUBATh

PEATMCTUYHOCTD MOTYYCHHOHN (pr3nuecKol BEIIMUUHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH IMTOMOIIA
bu3nYeCKUX METOJOB, B ONHCAHWU UCCIIEJOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasiMyarb U
MHTEPIPETUPOBATh MOJyYEHHBIH pe3ysbTaT, HAXOAUTh OLIMOKH B

XOJ¢ OIlbITa, ACJaTh BBIBOJBI I1O €TI0 pC3yJibTaTaM

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
busznyeckux  CBOMCTB  Ten:  (opMynHpoBaTh  MPOBEpsieMbIe
OPEANONIOKEeHUs,, CcoOUpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

060py,I[OBaHI/I$I, 3alliMChIBATh X0/ OIIbITa U (bOpMyanOBaTb BBIBOJbI

1.10

BBINOJIHATh NPSAMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMHMCHIBATH TOKA3aHUS NMPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUH

1.11

1.12

NPOBOJIUTH  HMCCICIOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JApPYroll C MHCIONb30BAHUEM IIPSAMBIX HW3MEPEHU,
y4acTBOBaTh B IUIAHUPOBAHMU YYEOHOTO HCCIIEIOBAaHUS, COOMpPATH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHMS, CIIENYs NPEUI0KECHHOMY IUIaHY,
(UKCUpOBATh PE3yabTaThl MOJYYCHHOW 3aBUCHMOCTH (PH3MUECKUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUI U TpapUKOB, JIe1aTh BbIBO/IbI

10 pe3yJibTaTaM HCCIeI0BaHU

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHMH, CJICAYyA
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPA BBINIOJIHCHUHA I/I3MepeHHI>’I CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

1.13

1.14

1.15

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

1a00paTOPHBIM 000PYI0BAaHUEM

YKa3pIBaTh TPUHIMIBI  JIEACTBUS TMPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHLMUIBI JIEUCTBUS HM3YUECHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO HMX OIMUCAHUSA,
UCTIONB3YSl 3HAHUS O CBOWMCTBAX (PUBMYECKUX  SIBICHUH W
HE0OXoauMBbIe (PU3NYECKHUE 3aKOHBI i 3aKOHOMEPHOCTH

MPUBOAUTH TPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM

KU3HM 11 oOecriedeHHs O€30MacHOCTH MpU  OOpalieHuu ¢




1.16

1.17

1.18

npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHSI 3/I0POBbS U

COOJTIOZICHHSI HOPM SKOJIOTHYECKOTO TTOBEICHHUS B OKPYKAIOIICH cpelie

OCYILIECTBIISATH OTOOP MCTOYHHKOB MH(POpPMALUU B ceTu MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM U NYTEM CPAaBHEHMs DPa3jIU4HBIX HCTOYHUKOB
BBIJICJIATE MH(OPMALUIO, KOTOpasi SBISETCS NPOTUBOPEUMBOM HIIU

MOJKET OBITh HEIOCTOBEPHOU

UCII0JIb30BaTh pu BBIIIOJTHEHUH y4eOHBIX 3aIaHU I
HAyYHOTIOMYJISIPHYIO ~ JIUTEpaTypy  (QU3UYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalbl, pecypcbl ceTu MHTepHeT, BIaAeTh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeodpazoBaHus nHpopmanuu

13 OJJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

COo3/1aBaTh COOCTBEHHBIE KPAaTKHE MUChMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMcCie MyOJUYHO JIeNaTh KpaTKUe COOOIIEHHUS O
pe3yibTatax IPOEKTOB WM YYEOHBIX HCCIEJOBAHUN, NPU 3ITOM
IPaMOTHO HCIIOJIB30BaTh H3Y4YEHHBIM NOHATHUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHI/IeI71

1.19

8 KJIACC
Kox

NpOBepPsIeMOro
pe3yJabTara

11

1.2

13

IIPYU BBINIOJHEHUH YYEOHBIX IIPOEKTOB M UCCIIEI0BAaHUI paclpeeiiaTh
00513aHHOCTH B IpYIINIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a]lauaMH,
CIEINTHh 3a BBIIIOJIHEHUEM IUIaHA JEWCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBIM BKJIaJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBASI MHEHHE

OKPY’KaOIIHUX

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
HCITIOJIB30BATh ITOHATUS
paznuyaTh SIBJICHUS IO OMMCAHUIO MX XapaKTepHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)H31/I'—I€CKO€ SIBJICHUC
pacro3HaBaTh NpPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJIEHUH B
OKpYXKAaroIleM MUpE, B TOM 4uciie (GU3NUYECKUE SIBICHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH




CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UIECKUX SIBJICHUI

14

ONKCBHIBATh H3YYEHHBIE CBOWCTBAa Tl M (PU3MUECKUE SBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIWYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

1.6

1.7

XapaKTEpHU30BaTh CBOICTBa TCI, (bl/ISI/ILIGCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluChlBaThb €0 MaTreMaTH4YCCKOC

BBIPAKECHHE

OOBSICHATH (PU3MYECKHE MPOILECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBIISITH IPHYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0bACHEHHE 13 |
— 2 JOrMYecKuX ILIaroB ¢ Momompio 1 — 2 u3ydyeHHbIX CBOICTBa

bu3nUecKuX SBICHHUHA, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiath pacyéTHble 3a1auu B 2 — 3 NEHCTBUSI, UCIONb3YS 3aKOHBI U
(bopmyIbl, CBs3BIBaONINE (PU3NIESCKHAE BETMUNHBI: HA OCHOBE aHAIM3a
YCJIOBUS 3a/1a4M 3aIlIMChIBATh KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX I pelIeHMs] 3a7adud, BbIOMpaTh 3aKOHbI U (OpPMYIbI,
HEoOXoAuMBbIe Al €€ pelleHus], MPOBOAUTh Pacu€Thl U CPAaBHUBATH
MOJIyUEHHOE 3HAaueHHe (PU3UUYECKOW BEIMUMHBI C HM3BECTHBIMU

JaHHBIMHA

1.8

1.9

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/IIICCKI/IX MCTOJO0B, UCITIOJIb3Yys OITMCAHHUEC UCCIICIOBAHUS, BBIACIATD
MMPOBEPACMOC TNPCANOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTH IIOpsAAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOABI

IIPOBOAMTH OIBITHl IO HAONIONEHUI0 (U3NYECKUX SBICHUM WIN
¢u3mueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble
MPENIOJIOKEeHNs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

060py,[IOBaHI/I}I, OIIMChIBATh XO/J OIIbITa U (bOpMy.]'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATL IPSMBIE HM3MEPEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3MUECKUX BEIMYUH, CPABHUBAThH PE3YJIbTAThI

U3MEpEeHUi ¢ yuéTOoM 3a/1aHHOM a0COIFOTHON MOTPEITHOCTH



1.11

1.12

MPOBOJIUTH  WCCJEJAOBAHUE  3aBUCUMOCTH  OJHOM  (DHU3MYECKOU
BCJIMYUHBI OT I[perf/'I C HCIIOJBb30BaAHUCM HpHMBIX H3MCpCHHI>'IZ
IJIAaHUPOBATh HCCEAOBaHUE, COOMpPATh YCTAaHOBKY U BBIMOJHATH
U3MEpPEHUs, CIeAys  MPEeAoKEHHOMY  IUIaHy, (UKCUPOBATH
pe3ynbTaThl MOJTYYEHHON 3aBHCHUMOCTH B BHC TAaOJIUI[ U TPaPUKOB,

ACJIaTh BBIBOALI 11O PE3yJibTaTaM UCCICAOBAHUA

MPOBOAWTh  KOCBEHHBIC  HW3MEPEHHUS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAILHYIO YCTAaHOBKY,
ciaenys TpPEeMIOKEHHOM MHCTPYKUMHU, U BBIUKCIATH 3HAUYCHUE

BCIIMYHHBI

1.13

1.14

CO6J'IIOI[aTB ImpaBujia TEXHUKU 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYIOBaHUEM

XapaKTepUu30BaTh NPUHLUIIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HUX OIMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.15

1.16

1.17

pacio3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHYHBIM PUCYHKaM, COCTABJISAITH CXCEMbI
SJICKTPHUICCKUX ueneﬁ C TMOCJICAOBATCIIbHBIM M IapalJICJIbHBIM
COCIMHCHHUECM 3JICMCHTOB, pasiiidasa YCJIOBHBIC 0003HaYEHHT

AJIEMEHTOB JIEKTPUUYECKUX LIETIEH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUIN B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: 0e30MacHOCTH TpU  OOpaleHuu ¢
npuOopaMu U TEXHUYECKHUMH yCTPOUCTBAMU, COXPAHEHHUSI 3I0POBBS U

cOOII0ICHHSI HOPM 3KOJIOIMUECKOI 0 IOBEJIEHUS B OKpYKaroIllel cpee

OCYIIECTBIISATh TOUCK MHGOpMAINH (PU3NUECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HUMEKOUIUMXCSA 3HAHUKW U NYTEM CpPaBHEHUS
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAINIO, KOTOpas

SABIIACTCA HpOTHBOpC‘IHBOﬁ WJIA MOYKET OBITh HC,Z[OCTOBCpHOfI

1.18

UCMOJb30BaTh NPU  BBIMOJHEHHM YYEOHBIX 3aJaHMA  HAy4YHO-
NOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHeTr; BiazeTte  npuéMamu
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMU U3 OJTHOU

3HAKOBOM CUCTEMBI B IPYTYIO



1.19

1.20

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPATKHUE YCTHBIC COOOIICHHUS,
0000mas WHPOPMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PH3UUIECKOTO
COJCpXKaHUs, B TOM 4YHUCIEe MyOIMYHO TPEACTABIATh PE3YIbTATHI
MPOSKTHON WM HCCIEIOBATENLCKON JIEATENBHOCTH, TPH ITOM
IpPaMOTHO HCIIOJIb30BaTh HM3YYCHHBIH IMOHATUHHBINA ammapar Kypca

(bU3MKH, COMPOBOKIATH BHICTYIUICHUE ITPE3CHTAIIUCH

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAHUNA (PU3NUYECKUX
IPOLIECCOB paclpesiesTh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C

INOCTAaBJICHHBIMHK  3aJadyaMH, CJICIUTh 3a BBIIIOJIHCHHUCM IIJIaHa

HeﬁCTBHfI nu KOPpPEKTUPOBATH €ro, aJICKBaTHO OLICHUBATh

COOCTBCHHBIN BKJIaax B  ACATCIBLHOCTL  I'PYIIbI, BbICTPAWBATDH

KOMMYHUKATHBHOC B3aHMOﬂeﬁCTBHe, IIPOABJIAA T'OTOBHOCTDH

pa3pemaTth KOHQIUKTHI

9 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMbIe NpeaAMETHLBIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

HCIIOJIB30BATh U3YYCHHBIC ITIOHATUS

pas3indaTthb SABJICHHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JaHHOC (I)I/I3I/ILICCKOG SABJICHUC

1.3

14

pacrio3HaBaTh TpOSIBIIEHHE M3YyYEHHbIX (HU3MUECKUX SIBICHUH B
OKpYXarollleM MHUpE, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIETAThH

CYyILECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SIBIECHUN

OIMHUCBIBATHL H3Y4YCHHBIC CBOMCTBA TEI H (1)I/I3I/I‘-I€CKI/IG SIBJICHHA,
HCIIOJIb3Y (1)I/I3I/I‘-ICCKI/IC BCJIMYHHBI, IpU OIMUCAHUU IIPABUIIBHO

TPAKTOBATbH (1)H31/I‘-ICCKI/II71 CMBICJI HCIIOJIB3YEMBbIX BCJINYNH,

0003HAUCHHS U CAVHUIIbI (I)I/I3I/IHCCKI/IX BCIIMYHMH, HAXOAUTH (I)OpMy'J'IBI,

CBA3BIBAOIINEC JaHHYIO (1)I/I3I/I'-ICCKyIO BCJIIMYHUHY C

JApYTruMU

BCJINMYHUHAMMU, CTPOUTH Fpa(I)I/IKI/I HU3YUCHHBIX 3aBHCUMOCTEM

(UBUYECKUX BEITHYNH

1.5

XapaKTCpPU3oBaTh CBOICTBa TCI, (1)I/I3I/IquKI/IC SABJICHUS U IIPOLCCCHI,

HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO

(I)OpMYJ'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMaTH4YCCKOC



BBIpaXXCHHE

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid IPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C IMOMOIIBbI0O 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/I3I/I‘ICCKI/IX HBHGHHfI, (bHSI/I‘lCCKI/IX 3dKOHa WJIM 3aKOHOMCEPHOCTH

1.7

pemath pacu€THbIC 3aaa4yu (OMHMparomuecs Ha cucrtemy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHEC
¢du3nveckue BENWYMHBI: HAa OCHOBE aHallM3a YCJIOBHS 3allauu
3alHChIBAaTh KPAaTKOE YCJIOBHE, BBISBIATH HENOCTAIOIIME WM
M30BITOYHBIC JAHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAMUMBIC
JUISL PEIICHUs], MPOBOJIUTHh PACUEThl W OIICHUBATH PEATTUCTHIHOCTH

MNOJIYYCHHOI'O 3HAaUCHU A CI)I/ISI/I‘ICCKOI‘/'I BCJINYHHBI

1.8

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO PCIIWUTb IIPpU ITOMOIIU
(1)I/I3I/I‘-ICCKI/IX MCTOOAOB, MCIIOJIb3Yys ONHMCAHUC HCCIICIOBAHHSA, BBIACIATH
IMPOBECPACMOC IIPCAIIOJIOKCHHUEC, OLCHUBATH IIPABUIIBHOCTL IIOPAAKaA
MMPOBCACHUA HCCIICAOBAHWA, [ACJIIaTb BbIBOJAbI, HWHTCPHPCTUPOBATH

PE3yIIbTAaThL Ha6HIO,Z[eHI/Iﬁ U OIIBITOB

1.9

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
(HU3MUYECKUX CBOWMCTB TENI: CAMOCTOSATENILHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ ONbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOBI

1.10

1.11

1.12

OPOBOJIUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE HW3MEpsieMOoM BeTUYHHBI ((POKyCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP croco0a

M3MepeHus (U3MEPUTENBHOTO Ipubopa)

IIPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
MCIIOJIb30BAaHUEM IIPSAMBIX M3MEPEHUN: IJIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (DPUKCHUpPOBATh pe3ynbTaThl
MOJYYeHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAC TaOIUIHU

T‘pa(l)I/IKOB, JACJIaTh BBIBOAKI 110 PE3yJIibTaTaM UCCICAOBAHHUA

MPOBOANTh  KOCBEHHbIE  HM3MEPEHHUS  (PU3MYECKHX  BEJIUYMH:
IUIAHUPOBATh MU3MEpPEHHs], COOUPaTh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBINOJHATh HW3MEPEHHUs, Cleays MpPeUI0KEHHON WHCTPYKIIHH,

BBIUUCJIATH 3HAUYCHHUC BCIWMYMHBI W AHAJIMU3UPOBATL IIOJTYYCHHBIC



pPEe3yJbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

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

71a00paTOPHBIM 000PYIOBaHUEM

pa3nuyaTth OCHOBHBIC NMPH3HAKK WM3YYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepHalbHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJIAHETapHAs MOJEIb aTOMa, HYKIOHHAs

MOZACIIb aTOMHOI'O AApa

1.15

1.16

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOpPOB H
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUS, HCIONb3YA
3HaHHUA O CBOMCTBaxX (DU3MUYECKUX SBJICHHM U HEOOXOIUMBbIE

¢uznyecKknue 3aKOHOMEPHOCTH

HCIIOJIB30BaTh CXEMblI W  CXCEMATUYHBLIC PUCYHKH  H3YYCHHBIX
TCXHUYCCKUX YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB n
TCXHOJIOTHYCCKUX IIPOHCCCOB IIPpH PCIICHUKU y‘le6HO'HpaKTI/I‘ICCKI/IX
3aaa4, ONITHYCCKUC CXEMBbI I TOCTPOCHUA I/I306pa)KCHI/II71 B IIJIOCKOM

3epKaje 1 coduparomieit TuH3e

1.17

OPUBOAUTH MNpHUMEpbl (HAXOAUTH HMH(QOpMAIMIO O MpUMEpax)
MPAaKTUYECKOTO MCTOIb30BaHUS (PM3NIECKUX 3HAHUI B IOBCEIHEBHOM
KU3HM Juid  o0ecriedeHHss O€30HacHOCTH IMpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0POBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCACHHUS B OKpY)KaI-OH_[eﬁ cpeae

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHer, caMOCTOSTENBHO (OPMYIHpPYsT TOUCKOBBIM  3arpoc,
HAaXOAUTh TYTU  OINpPEHECIEHUs  JOCTOBEPHOCTH  IOJYYECHHOU
nH(popMalMi Ha OCHOBE WMEIOIIMXCS 3HAHWM W JIOMOJIHUTEIHHBIX

HCTOYHUKOB

1.19

UCMOJb30BaTh IPU  BBINOJHEHHMM YYEOHBIX 3aJaHMA  HaAy4HO-
MOMYJSIPHYIO JIUTEPATypy (PHU3MUECKOro COJEp)KaHUs, CIpaBOYHBIE
MaTtepuaisl, pecypchl ceth HHTepHeTr; BiazeTte  npuéMamu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAILIUU U3 OJIHOU

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

CO31aBaTb COOCTBEHHBIE IHCHbMEHHBIE U YCTHBIC COO6IJ.I€HI/ISI Ha
OCHOBE I/IH(i)OpMaHI/II/I N3 HCECKOJBKHX HCTOYHUKOB (1)I/ISI/IquKOFO
COJACpIKaHuA, HY6J'II/ILIHO MNPEACTABJIATL PE3YJIbTAThI HpOeKTHOﬁ nim

HCCHG}IOB&T@HLCKOﬁ JACATCIIBHOCTH, npu 9TOM T'paMOTHO




WCTIOJIb30BaTh U3YYEHHBIN MOHATUHHBINA anmapaT U3y4aeMoro pasjaeia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHE NpPE3CHTAlMed ¢ yd&ToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUYECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEIUTh 3@ BBIIOJIHEHUEM IUIAHA
JNEUCTBUA M  KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJIAJ B JEATENbHOCTb TPYIMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL ~ TOTOBHOCTh

pazpemaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIACC

Kon Kon

IIpoBepsiemble 1eMEHTHI COIePKAHUS
pa3nena Jj1eMeHTa

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILET'O MHUPA

duszuka — Hayka O TMpupone. SIBIEHUS TPUPOJIBI.
1.1 duznyeckue  ABJICHHSA: MEXaHHMYCCKHUE, TEIUIOBBIC,

SJICKTPUYCCKUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBEIC

®usnyeckne BenmumuuHBL.  M3mepenne  ¢pu3mueckux
1.2 BenmnunH.  Ousmueckue  npubopsl.  [lorpemHocTsb

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECTGCTBCHHOHay‘IHHﬁ MCTOJ IIO3HAHMA: Ha6J'IIOI[CHI/IC,
13 IMOCTAHOBKA HAYYHOI'O BOITPOCA, BBIABHUIKCHUC T'HMIIOTE3,
1 OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTEC3, 00BsICHEHHE

HA0I0IaEMOTO SIBJICHUS

1.4 Onucanne PU3NYECKHUX SBJICHUM C TOMOIIBIO MOIeIIeH

[TpakTryeckue paboOTHI:

###Par#H#113mepenne paccTOsIHUM.

#HH#Par###113mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
1.5 Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.

#HH##Par###I3mepenue  TemmepaTypbl MpU  [TOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTHUKA TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BELLIECTBA

#HH#HPar###CTpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, HX
2.1 pazMepbl.  OnbIThI,  JIOKa3blBalOLIUME  JUCKPETHOE

CTPOCHUC BCUICCTBA

#H##Par###/lpiokenne  dactun  BemectBa.  CBS3b
2 2.2 CKOPOCTH  JBWDKEHHS YacTHII C  TEMIIEpaTypowu.

BbpoyHoBckoe nBmxenue, iuddysus

23 B3aHMOHeﬁCTBHe YacCTuIl BCUICCTBA: IIPUTAKCHHUEC U
OTTAJIKUBAaHHC

54 H###Par### ArperatHple COCTOSIHUS BEILIECTBA: CTPOCHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) Tell.




B3anmocBA3b MeXy CBOWMCTBAaMH BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX H HX ATOMHO-MOJICKYJISPHBIM

CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUH BOJBI

2.6

[TpakTuueckue paboThI:

#H#Par###01enka quaMerpa aToMa METOJIOM PSAOB (C
ucronb3oBanueM pororpadmii).

#HHPar###O0npITBl 1O  HAOMIOJNEHUIO  TETUIOBOTO
pacuMpeHusi ra3oB.

#HHHPar###ONbITEL 10 OOHAPYXKEHUIO JCHCTBUS CHIT

MOJICKYJISIPHOI'O ITPUTAXKCHHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

. Mexannueckoe JIBUKCHHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBIKCHUE
###HPar##CropocTs. Cpennsis CKOpOCTb npu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacuér mytu u BpemeHu
JBUKCHUS
SIBnenne wHepuuu. 3akoH WHepuuu. B3aumoneincTBue
3.3 Te KaK MPUYMHA U3MEHEHHUS CKOPOCTH JIBMDKCHUS TEll.
Macca kak Mepa UHEPTHOCTH Teja
34 ###Par#t#lnotHocTh BemecTBa. CBSA3b IJIOTHOCTH C
' KOJIMYECTBOM MOJICKYJI B €IMHUIIC 00BEMA BEIIeCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOAEUCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cumibl ¢
' MOMOIIbIO JUHAMOMETpPA
37 #H##Par###ABnenue TaroreHuss u cuna TshkectH. Cuta
' TSDKECTH Ha APYrux miuaHetax. Bec Tena. HeBecoMocTh
28 Cuna Ttpenus. TpeHUE CKONBXKEHUS U TPEHHUE MOKOS.
' Tpenue B Ipupoe U TEXHUKE
39 #HH##Par###Cnoxenne Ccujl, HaMpaBJICHHBIX 110 OJHOU
' npsMoi. PaBHoIeHCTBYIOIAs CUIT
[TpakTudeckue paboTHI:
3.10 OmnpeneneHne CKOPOCTH PaBHOMEPHOTO  JBIDKEHUS

(mapHKa B KHUAKOCTH, MOACIIN QJICKTPHUYICCKOTO




3.11

3.12

aBToMOoOWII W Tak ganee). OmnpeneneHue CpemHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa To
HAKJIOHHON  1uiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTsDKeHUs (nedopmaruu) mpyKuHbI OT
NPWIOKEHHOW  cuibl.  OMBITEL, JAEMOHCTPHUPYIOIINE
3aBHCHUMOCTh CHJIBI TPEHHS CKOJIbKEHHUS OT Beca Teja U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

@usnyeckue SBICHUSA B IIPUPOJE: NIPUMEPHI ABWKEHUS C
pasIMYHBIMHM CKOPOCTSIMHU B JKUBOW U HEKUBOW IPUPOZE,

HCﬁCTBHC CHUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHUYecKre yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

JaBnenue TtBEpAoro tena. CrnocoObl yMEHbBIIEHUS U

41 YBEJIMUCHUS JTABIICHUS
42 JaBnenue raza. 3aBUCUMOCTh JaBJIEHUS raza oT o0béMa,
' TEeMIePaTypbl
43 ITepenava naBiieHus] TBEPABIMH TEIAMHM, YKHIAKOCTSIMHU U
' razamu. 3akoH Ilackais. [lTHeBMaTHYECKHE MAIIMHbI
3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOIIarmuecs: CoCy/sbl.
['unpaBiyecKkue MEXaHU3Mbl
AtMmocdepa 3emnn u armocepHoe naBienue. [Ipuannbl
A CYIIIECTBOBAHMS BO3AYIIHOW 000704ku 3emid. OTMbIT
' Toppuuennu. 3aBUCHMOCTh aTMOC(HEPHOTO JaBIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 Usmepenne armocdepHoro npapneHus. [Ipubopsl ans
' U3MepeHus aTMOC(HEPHOTO AaBIICHUS
JlelicTBUE XUIAKOCTM M Ta3a Ha IOTIPYKEHHOE B HHX
4.7 Teno. BeiTamkuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnaBanue
49 [TpakTudeckue paboTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tella B BOJE OT




00béMa TMOTrpYXKEHHOH B KHUAKOCTH YacTH TeJa.
Ornpezenenrie BHITAIKMBAIONICH CUJIbI, IEUCTBYIOIIECH Ha
TE€N0,  NOrpyxéHHoe B  kuukoctb.  I[IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TeJIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOLLIEH
CWJIBI, IEUCTBYIOIIEH Ha TEJIO B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT ILNIOTHOCTH
JKUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYUPOBAHME  JIOAKA WU ONpEHCIICHUE €€

rpy30M0IbEMHOCTH

4.10

dusnyeckue  ABICHUA B [PUPOJIE: BIIMSIHUE
aTMoc(hepHOro aBJICHHS HA KUBOW OpPraHU3M, TUTABAHUC

pBIO

411

TexHuyeckue YCTPONCTBA: COOOILIAIOUINECS COCYIBI,
YCTPOMCTBO BOJONPOBOJA, TI'MJPaBIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HAcOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanundeckas padbora
5.2 Mexanudeckas MOITHOCTb
53 [IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAA
' IUIOCKOCTE. [IpaBuiio paBHOBECHS phlyara
5.4 [IpumeHeHne mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 MOJIE3HOTO JeNCTBUS MEXaHHU3MOB. [TpocTsie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunerndeckas sHeprus
£ g [Tonmnass mexaHudeckas dHEprusi. 3aKOH W3MEHEHUS H
' COXpaHCHHS MEXaHUYECKOH YHEPTHH
[IpakTuueckue pabOTHI:
5.9 ###HPar#t#Onpenenenue pabOThl CUTBI TPEHUS TPHU

pPaBHOMEPHOM JBHKCHHM TEClIa 10 I‘OpH3OHT3J'II;HOI71




noBepxHoctu. MccienoBanue yclIOBUM  paBHOBECHS
peiuara. Msmepenne KIIJI HakIOHHOM MJIOCKOCTH.

I/IsyquI/Ie 3aKOHa COXpaHCHUA MEXaHUUYeCKOM OHEPIrun

®u3nyeckue SABJICHUS B npupoac: pbHaru B TEIC

5.10
YeJ0BeKa
TexHudyeckue yCTpPOMCTBA: pblYar, IOABWXKHBIA U
511 HETOABMKHBIM OJIOKW, HaKJIOHHAs IIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KIIACC
Koxa Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia 3j1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIC  TOJIOKEHHSI  MOJIEKYJISIPHO-KWUHETHYECKON
61 TEOpUM CTPOEHHUs BemlectBa. Macca u  pa3mepsl
' MoJieKyJ.  OmnbIThl,  HOATBEP)KJAIOIINE  OCHOBHBIE
MIOJIOKEHHSI MOJIEKYISIPHOKUHETUYECKON TeOpUH
Mogenu  TBEPAOro, JKUAKOIO U razoo0pa3zHOro
6.2 cocTossHUM BemiecTBa. Kpucramnudeckue u amop¢HbIe
Tena
OOBbsicHEeHHEe CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYIIPHOKUHETHYECKON
6
TEOPHH
6.4 CmaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe pacilIupeHye u cxaTue
56 Temmeparypa. CBs3b TeMmmepaTypbl €O CKOpPOCTBHIO
. TETJIOBOTO IBMYKEHMSI YaCTHUI]
6.7 Buytpennss sueprus. CnocoObl H3MEHEHUs! BHYTpEHHEH
' SHEPIHH: TeIIonepeada u CoBepIIeHue padboThl
68 Bunsl Temonepenadu: TEIUIONPOBOTHOCT, KOHBEKITHS,
' W3ITy9YeHUE
6.9 KomnuectBo  TemmoThl.  YenpHas  TEIUIOEMKOCTH




BCIICCTBA

TemsiooOMeH U TEMIOBOE paBHOBECHE. Y paBHEHUE

6.10
TEIUIOBOro OanaHca
6.11 [InaBneHue u oTBEp/IeBaHNE KPUCTATUIMUCCKUX BEIICCTB.
. VaenpHas TEI0Ta MIaBICHHS
[TapooOpa3zoBanue u  KoHAeHcamus.  Mcmapenue.
6.10 Kunenne. VYnenpHas  Temiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYphl KUIIEHUS OT aTMOC(EPHOTO
JaBICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHus
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIUIOBOr0 JBHUraTeid. TeIUIoBhle OBUraTEIX U 3allMTa
OKpY>Karolleu cpeibl
3aK0H COXpaHEHUs U MPEBPAIICHUS YHEPTUH B TETUIOBBIX
6.16
rporeccax
[IpakTrueckue pabOThI:
H#HH#Par#H##OnbITEL IO OOHAPY)KEHUIO JCHCTBHS CHII
MOJICKYJISIPHOTO TIPUTSKCHHSI.
H#HHPar#H##OnbITEI 1O  BBIPALIUMBAHUIO  KPUCTAIIJIOB
MOBapEHHOM CONMM WM caxapa.
#HHPar###OnbITEL 110 HAOMIONEHHIO  TEIIOBOTO
pacIIupeHus Ta30B, )KUIKOCTSH U TBEPIBIX TEIL.
#HH##Par###0Onpenenenue NaBlieHUs] BO3ayXa B OayuioHe
6.17 Inpuia.

H#HAH#Par###OnbITEI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JIaBJICHHUs BO3[yXa OT ero oO0bEéMa U HarpeBaHHs WU
OXJIQKICHHUSI.

##HPar###1IpoBepka rUMOTE3bl JIMHEHHON 3aBUCUMOCTH
JUIMHBl  CTOJIOMKAa KMJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.

#H##Par###Habmonenne U3MEHEHUS BHYTpEHHEH

OHCPIrUr TCJIa B PE3YJIbTATC TCILIOIICpCAaun U pa60TBI



BHCIIHUX CHJI.
#H##Par###lccnenoBanne SBJICHUS TEIUIOOOMEHa TMPHU
CMCIIMBAHUH XOJIOTHOM U TOPSYEH BOJIBI.
H#HH#Par####Onpenenenue KOJIMYEeCTBa TEIIOTHI,
MOJIYYEHHOTO BOJIOM TMpPH TEIJIOOOMEHE C HarpeThiM
METATHYCCKUM LIHJIUHIPOM.

#H##Par###OnpeneneHue  yaelbHOU TEIUIOEMKOCTH
BEILICCTBA.

#HH##Par####lccnenoBanue mpoiiecca UCIapeHus.
#H##Par###0OnpenencHue OTHOCHTEIIBHOW — BIIAXKHOCTH
BO3/yXa.

#H#Par##H##OnpeneneHue yAaelIbHOW TEIUIOTHI TJIABJICHUS

JIbaa.

6.18

6.19

Ousnyeckue SBICHUA B MPHUPOJAE: TOBEPXHOCTHOE
HaTSOKEHUE U KalWULIPHbIE SIBJIEHUS B IPHUPOJAE,
KpUCTaJIIbl B IpUpoje, u3inydenue ConHila, 3aMep3aHue
BOZ0OEMOB, MOpPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa,

HHCA, CHCra.

TexHnueckue  yCTpoWCTBa:  KalWJUIAPBL, IPUMEPHI
HCIIOb30BAHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYMK TEMIEpaTypsl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETp, MapoBas TypOMHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUS.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

3J'IeKTpPI3aI_II/I$I TCII. I[Ba poaa 3JICKTPUUICCKHUX 3apsA 0B

B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa
(3aBHCHMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TEJ OT

BEJTUYMHBI 3apsJIOB U PACCTOSIHUS MEX]TY TEITaMHU)
Dnekrpuyeckoe noie. Hanpspk€HHOCTD 3IIEKTPUUECKOTrO
nonst. [lpuHIUO Ccyneprno3uiuu 3JIEKTPUUECKUX MOJei
(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu QJICKTPUYCCKUX 3apia0B. 3J’IeMeHTapHBIfI

anekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHUKY U




JIUBIIEKTPUKH

7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa

DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
7.6

ANEKTPUYECKOr0 TOKa. ICTOYHMKH TOCTOSTHHOTO TOKA

HeiicTBus ANEKTPUUYECKOTO TOKa (TerioBoe,
1.7 XUMHUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B

KHUJKOCTSX U razax

Onekrtpuueckass nenb. Cuna TokKa. OJIEKTPUYECKOE
7.8

HaIpsHKEHUE

ConpoTuBieHue MIPOBOJIHUKA. VY aensHoe
7.9

COINPOTUBIICHUE BEIIECTBA
7.10 3akoH Oma 11 ydyacTka 1enu

[locnenoBarenbHOe M MapajjiesIbHOE  COEAMHEHUE
7.11

MIPOBOIHUKOB

Pabota W MOIIHOCTH JJIEKTPHUYECKOTO TOKA. 3aKOH
7.12

Hxoyna — Jlenua

3 DNEeKTpUYeCKUe LEenu U MOTPEOUTENH SIEKTPUUECKOMN

7.1

sHepruu B ObITy. KopoTkoe 3aMbIkanme

[TocTostHHbIE MarHuTHl. B3aumoneicTBHE MOCTOSIHHBIX
7.14

MarHuTOB

MarnutHoe mosne. MarHutHOe TIONEe 3eMIM U €ro
7.15

3HauYEHUE NS )KU3HU Ha 3eMIie

OmneIT Dpcrena. MarHuTHOE MOJ€ SIEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHne >IEKTPOMArHUTOB B TEXHUKE

JleficTBU€ MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.

DNEeKTpoABUTaTellb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
7.17

JJIEKTPOJIBUTaTeNe B TEXHUYECKHX YCTPOWCTBaxX M Ha

TpaHCIIOpTe

Onbertel @apanes.  SIBneHume  IIEKTPOMArHUTHOM
7.18

nHaykuuu. [Ipasuno Jlenna

9 DIEeKTpOreHeparop. CriocoOsr MOTy4YEHUs

7.1

BJIEKTPUYECKON SHEPIum. DNeKTPOCTaHITUN Ha




BO300HOBJIIEMBIX HCTOYHHUKAX SHCPIrun

7.20

[IpakTuyeckue pabOTHI:

OnbITH IO HAOTIONEHUIO SJCKTPU3ALUH TEJI MHIYKIHEH
Y [IPU CONPUKOCHOBEHUH.

UccnenoBanue JedCTBUS DJIEKTPUYECKOrO IOJIA  Ha
MPOBOJITHUKY U JUDJICKTPUKH.

COopka u mpoBepka pabOTBI SICKTPUUSCKON Ienu
IIOCTOSIHHOTO TOKa.

W3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaIIPSKEHMUS.
HccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UYILETO Yepe3
pPE3UCTOp, OT CONPOTUBJICHUS PE3UCTOPA U HAIPSKEHUS
Ha PEe3UCTOpeE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh
ANEKTPUYECKOTO0 COMPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IJIOLIAAH [TONEPEYHOr0 CEYEHUs U MaTepuraia.
[IpoBepka mpaBuiia CIOXKEHHS HANpPSKEHUH MpHU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU [JBYX PpPE3UCTOPOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajjieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
NMEKTPUYECKOTO TOKA, HIYLHIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH  DJIEKTPUYECKOIO  TOKA,
BBIIIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, WAYLIET0 4Yepe3 JaMIIOUKy, OT HaNpsKEHUs
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHuTHOTO TMOJIS TOCTOSIHHBIX MarHUTOB TIPU
ux o0beAWHEHWHM ©  pasfencHuu. VccimemoBanue
JENUCTBUS DJIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIbI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBJIeHHUs TOKa B Karylike. V3yueHue

JIENCTBUS MarHMTHOIO IIOJS Ha IMPOBOAHUK C TOKOM.



KonctpynpoBanue u H3y4yeHue paboThI
3JIEKTPOJIBUTATEIIS. N3mepenne KII
ANEKTPOABUTaTEIbHON  YCTaHOBKH. OnpiTel 1O
WCCIIEAOBAHUIO SIBJICHUS AJICKTPOMATHUTHOM WHIYKIIMH:
HCCIe0OBaHUE W3MEHEHUN 3HAUCHUS W HaIpaBICHUS

HMHAYKOUMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBIEHU B  arMmocdepe, OBJICKTPUUECTBO  KHUBBIX
OpPraHM3MOB, MarHWTHOE MoJje 3emiu, Apeld MoCcoB,
POJIb MAarHUTHOTO TOJISA TSI )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

1.22

TexHUUeCKUe YCTPOKMCTBA: 3JIEKTPOCKON, aMIIEpPMETp,
BOJIBTMETP, PEOCTAT, CUETUYHUK DICKTPUUCCKON DHEPTHH,
AJIEKTPOOCBETUTEIbHBIE ~ TPHUOOPHI,  HarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEIOXPaHUTEIH, JJICKTPOMArHUT, 3JICKTPOJBUTATENb

IMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKa

9 KJIACC
Kon
Kon anemenTta [IpoBepsieMbie 2IE€MEHTHI COACPKAHUS
pasnena
MEXAHUWYECKUE ABJIEHUA
Mexannyeckoe JABWKEHHE. MarepuaibHas TOYKa.
81 Cucrema orcuéra
8.2 OTHOCHTENHHOCTH MEXAHHYECKOTO JIBUKEHHUS
8.3 PaBHOMEpHOE NMPAMONTMHEHHOE IBHKCHHE
8 ###Par#t#HepaBHOMepHOE NPSAMOJIMHENHOE TBUKECHHE.
8.4 Cpennsis ¥  MTHOBEHHass CKOpPOCTh Tela  IpHU
HEPaBHOMEPHOM JBUKCHHH
8 VYckopenue. PaBHOYyCKOpEeHHOE MIPSMOJIMHENHOE
2 JBIKEHUE
8.6 #H#HPar###Ceoooanoe nagenue. OnbiTel [anunes




#H##Par###PaBHoMEpHOE JBMKEHUE TIO OKPY>KHOCTH.

8.7 Ilepuon u yacrota obOpamenus. JluHeitHas u yriaoas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOPeHHe
8.8 [TepBrrit 3akoH HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 #HH##Par###] [puHIUTT CYTIEPITIO3UITUU CHUT
8.12 Cuiia ynpyroctu. 3akoH ['yka
###Par#H##Cuna TpeHus: cuia TPEHUs CKOJIbXEHUS,
813 CHJIa TPEHUS MTOKOSI, IPYTHE BUBI TPCHHUS
8.14 #A##Par#H#Cuna TSKECTM U 3aKOH  BCEMHUPHOTO
' TSATOTCHHUS. Y CKOPEHHE CBOOOIHOTO MaCHHUS
815 JBuwxenne  muaHer  Bokpyr  Comuua.  IlepBas
' KocMuYeckasi ckopocTb. HeBecoMocTh U meperpy3ku
. PaBHOBecue maTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
' TEJIO
#i##Par###PaBHoBecre TBEPIOro Tela C 3aKpEIUIEHHON
847 OChIO BpauleHus. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. U3menenne nmiynsca. MIMmyinbsce cusl
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 #iHtPar#H#PeakTHBHOC NBVKCHUC
8.21 Mexanunyeckas paboTa U MOIIHOCTh
8.9 PabGora cun T1sbkectH, ynpyroctd, TpeHus. CBs3b
' SHEpPruu 1 paboTbl
[MorennmaneHast dHEpPrus Tela, MOJHATOTO  HaX
5.23 MOBEPXHOCTHIO 3eMJITH
8.24 [ToTeHumanpHas 3HEPTUs CKATON MPY>KUHbI
395 ###Par##Kunetnueckass ~ sHeprusa.  Teopema 0
' KUHETHUYECKON SHEPTUU
8.26 ##HPar##H##3aKoH coxpaHeHHsI MEXaHUIECKOH SHEPTHH
[IpakTudeckue padbOTHI:
8.27 Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUS Opycka

WM ABWXXCHUA I[apuKa 110 HAKJIOHHON INTOCKOCTH.




OmpeneneHue yCKOpeHHsI Tela MPH PaBHOYCKOPEHHOM
JIBM>KEHUH 110 HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IYTH OT BpPEMEHH IpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[TpoBepka THHOTE3BI: €CIM NpPU PABHOYCKOPEHHOM
JIBUKCHUHM O€3 HaYallbHOM CKOPOCTH MYTH OTHOCSTCS
KaKk psa HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
IMPOMCIKYTKHU BPEMCHH OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKCHUS
OT CuJIbl HOpPMalbHOTO JaBieHus. OmpeznencHue
koo dunmenta TpeHus ckoibkeHHsA. OrnpeneneHne
KECTKOCTH TPYXHUHBL. OnpeneneHue padboOTHl  CHIIBI
TPEHHS TpPU PABHOMEPHOM [BIDKCHMH Tela 110
TFOPU30HTANIBHOM MOBepXHOCTH. OmpezneneHue padOThI
CHJIBI  YOPYroCTH  TpH  MOAbEME  Tpy3a  C
HCIIOJIB30BaHUEM HEIIOABUKHOI'O u IIOABUXKHOI'O

OJIOKOB

dusznueckue SIBICHUS B IIpUupoAc: NPUIIMBBI U OTJIHUBBI,

8.28 nBukeHue IuiaHeT COJHEYHOM CHUCTEMBbl, pEaKTHBHOE
JBMKCHUE KUBBIX OPTaHU3MOB
899 TexHuueckue  ycTpoWcCTBa:  CIUIOMETP,  JIATUYUKU

IIOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHOBHBIE XapaKTCPUCTUKHU

o1 KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/a
9.2 Maremarnueckuit 51 IIPY’KWHHBIN MasiTHUKHU.
' [IpeBparenue sHepruu npu KojaedaTeTbHOM ABUKEHUN
03 3aryxaromue KosieOaHus. BbIHYXJAeHHbIE KoneOaHUS.
' Pe3onanc
Mexanunveckue BoaHbI. CBOMCTBA MEXaHUYECKUX BOJIH.
9.4 [IpononbHbie W monepeyHble BOMHBL. J[JIMHA BOJHBI U
' CKOpOCTH €€ pacrnpocTpaHeHUsl. MeXaHM4eCKHE BOJIHBI B
TBEPJIOM TeJl€, CEHCMUYECKHUE BOJTHBI
9.5 3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WNudpa3Byk u ynpTpa3zByk




9.7

9.8

9.9

[IpakTrueckue pabOTHI:

OmnpeneneHnue 4acToThl W Iepuojna  KoseOaHui
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenue 4acToThl W Iepuona  KoseOaHuil
IPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJjeOaHHi
MOJBEIIEHHOIr0 K HHUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJjeOaHMi
IPYKMHHOTO MasTHUKAa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH nepuoa KoJie0aHui rpysa,
MOJIBEIIEHHOTO0 K HUTH, OT Macchl rpy3a U XKECTKOCTH
npyXuHsl. I3Mepenue yckopeHus CBOOOIHOTO MaieHUs
dusnueckue SBICHUS B NPUPOJAC: BOCHPHUSITHE 3BYKOB
KUBOTHBIMH, 3€MIICTPSACEHHUE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 9XO0

TexHudeckue yCTpOMCTBA: 3XOJIOT, HCIIOIb30BAHKE

yIbTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE IMoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

104 CBoiicTBa 3JIeKTPOMAarHUTHBIX BOJIH
10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH
102 OnexkTpoMarHutHas npupoaa csera. CKOpPOCTb CBeTa.
' BonHoBEIE CBONICTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydeHne CBOICTB  JJIEKTPOMAarHUTHBIX BOJH  C
MTOMOIIIbI0 MOOHMIIBHOTO TeiehoHa
Ousnueckue SBICHUS B TPUPOAE: OHOIOTHYECKOe
10.5 JeiicTBHE BUJUMOTO, yAbTPauOIETOBOTO "
PEHTI€HOBCKOI'O U3JIy4eHUI
10.6 Texuuueckue YCTpOMCTBA: UCIOJIb30BaHUE
' AJIEKTPOMATrHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
11 111 JlyueBast Mmonens cBera. MicTouHMKYM cBETa
11.2 [IpssMonMHENHOE pacpOCTPaHEHHUE CBETA




Otpaxenue cBera. [1mockoe 3epkano. 3aKOH OTpaKeHUs

11.3
cBeTa
114 [IpenomsieHne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [TonmHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 Jlunza. Xop iydeid B IMH3E
116 Ontuueckast cucrema ¢oroannapara, MHKPOCKONa U
' TeJecKoIa
117 I'maz xkak omnTtudeckas cucrema. bim3opykocTs u
' JAJIbHO30PKOCTh
118 Paznoxenue Genoro cBera B criektp. OnbiTel HetoTOHA.
' CrnoxeHue crieKTpalibHBIX 1IBETOB. Jlucniepcus cBera
[IpakTuyeckue paboOTHI:
#HH#Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpa)KEHMsI CBETOBOTO JIyya OT yIJa MaJeHusl.
##H#Par#Ht#13yuenue  XapakTepUCTUK  M300pa’keHus
IpeaMeTa B INIOCKOM 3epKajle.
#HH#Par###lccnenoBanue 3aBUCUMOCTH yriia
IIPEJIOMJICHUSI CBETOBOIO Jiyda OT Yrjla HaJeHus Ha
119 IPaHULE «BO3JIYX — CTEKJION.
' ##HPar###lonyuenne  M300pakeHUH C  MOMOIIBIO
coOuparoIei TUH3HI.
##HPar###Onpeniennenne  (POKYCHOIO pacCTOSHUSL U
ONTUYECKOM CUJIBI COOMpPAIOIIEN JTUH3BI.
#HHPar##H#OnbpITEl 110 pa3loXeHuio Oeloro ceera B
CIEKTD.
##HHPar###OnbITEl 110 BOCIIPUATHIO I[BETa NPEAMETOB
IIpHU UX HAOJIIOJEHUH Yepe3 1IBETOBbIE (PUIBTPHI
®duznyeckue sABIeHUS B npupone: 3aTMeHus ConHua u
11.10 JIyHbl, 11BETa TeN, ONTHUYECKHE SBICHHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
1111 Texnuueckune YCTPOMCTBA: OYKH, IIEPUCKOII,
' ¢doTroanmnapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE SABJIEHUA
12 121 OneiTel Pezepdopna u mianerapHass Mojzenb aToMa.

Mopens aroma bopa



Hcnyckanve W TMOIJIONIEHWE CBETa aTOMOM. KBaHTBHI.

12.2
JInnenyaTele CIIEKTPbI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- u raMmMa-u3ny4eHus
124 Crpoenne aromHoro sapa. HykinonHas Monenb
' aToMHoro siapa. Mzotonsl
128 PaguoaktuBHble mpeBpamienus. llepuon mnomypacnazna
' aTOMHBIX SI7IEp
12.6 SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccoBOTI'0 YHCE
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
e Peakuuu cunresa u nenenus saep. cTouHuku sHepruu
' CoJHIa u 3BE3]1
12.9 SnepHas osHepretuka. JleHcTBHE  PaaMOAaKTUBHBIX
' M3JIy4E€HUH Ha )KUBbIE OPraHU3Mbl
[IpakTuueckue padbOTHI:
HaGntoneHue CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
12.10 U3JTy4EHUsl.
HccnenoBanue TPEeKoB: M3MEPEHHE SHEPrUM YacTHILIbI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@usnyeckue SBIEHUS B IPUPOJE: ECTECTBEHHBIN
PpaavoaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 pPaaMOaKTUBHOE M3JIYy4YEHHE MPUPOJHBIX MHHEPAJIOB,
JEUCTBHE PpAJNOAKTUBHBIX W3JIy4YECHUH HAa OpPraHU3M
4eJI0BEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/I,I[yaJ'IBHHﬁ A03UMETP, KaMEpa Bunscona



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

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue posm  QU3MKKM B  HAYYHOM  KapTHHE  MHPa,
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTH SIBJICHUH NPUPOABI, O POJH DSKCIECPUMEHTAa B
¢usuke, o cucremooOpasymoomeid poau (U3MKH B pPa3BUTHH
CCTECTBCHHBIX HAyK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHMH
(UBHYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTHHE MHUpa, O BKJAJAEC POCCUHCKUX M 3apyOCIKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBMKEHUU Kak
croco0e CyIIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJICKYJISIPHOI T€OpHH
CTPOCHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH HpPUPOAbI
(MEXaHMYECKHUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHUE pa3ianyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3NUECKOE SBIICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3HMUECKUX SBICHUMN
B OKpYXalOLIeM MHpe, BBbIIEISAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBAaMM MOHSITHMNHOTO arraapara U CHMBOJMYCCKOTO
sA3bIKa (1)I/I3I/IKI/I U HUCIIOJIb30OBAHHEC HX IJId PCIICHUA y‘I€6HBIX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCII, (1)I/I3I/I"ICCKI/IG SABJICHUA H

MPOIIECCHI, UCTIOJIB3YsI PYH/IAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHNe ONMCHIBATh HN3YUCHHBIC CBOICTBA T€Il U (bI/I3I/I‘-IeCKI/IC SABJICHUA,

UCTIONB3Ys PU3UIECKUE BETUIHHBI

Brnanenune ocHOBaMHM METOJOB HAy4YHOrO TIIO3HAHUS C YYETOM
coOrofieHus MpaBuiI O€30MacHOTO TpynAa: HaONroAeHHE (QU3HUECKUX
SIBIICHUM

YMEHHE CaMOCTOSTEIbHO COOHMpATh IKCIEPHUMEHTAIbHYI0 YCTAaHOBKY

W3 JaHHOTO Habopa 00OpyIOBaHMS MO HWHCTPYKIIMH, OMHCHIBATH XOJI




OMBITA U 3aIMCHIBATH €0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBOBI;
NPOBEICHUE MPSAMBIX U KOCBEHHBIX M3MEPEHHUI (PU3MUECKUX BETUYMH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO COOMpaTh
AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY 110 HMHCTPYKIMM, BBIYMCIATH
3HA4YEeHUE BEJIMYMHBI U AHAIU3UPOBATh IOJIyUYEHHBIE PE3yJbTaThl C
y4€TOM 3aJaHHON MTOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOKHBIX  HKCIEPUMEHTAIbHBIX  MCCIEIOBAHUM;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAIBHYIO YCTaHOBKY H
IPOBOJIUTH  MCCIEJOBAaHUE IO  MHCTPYKUUH,  IPEICTABIATH
MOJTyYCHHBIE 3aBUCHUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIHIl H
rpaMKOB, yYUTHIBATh IOTPELIHOCTH, JI€JIaTh BHIBOJIBI IO PE3ysIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myeckux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPIOE TEJIO0, MOJAEIH CTPOECHHUS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeEJ, IUIAHETApHAas MOJEIb aToMa,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX I

00BsiCHEHUS PUZNYECKUX ITPOLIECCOB

YMeHne oOBACHATh (PU3MUECKHE TPOIECCHl U CBOIMCTBA TN, B TOM
4yucjie€ M B KOHTEKCTE CUTyalUuld IPAaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISITh IPUYMHHO-CIICCTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (PM3UUECKUX

SIBJICHH M, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

VYMenne pemarh pacu€THble 3amaun (Ha 0aze 2 — 3 ypaBHEHHUN),
UCTIONB3YS 3aKOHBI W (opMynbl, CBs3bIBaOIIKME (pU3HUECKHe
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISIBJISITH HEAOCTAIOUINE JaHHbIE, BbIOMpATh 3aKOHBI U (OPMYIIBI,
HEOoOXOoIuMBIE ISl €€ pelIieHHs], UCIOIb30BaTh CIPABOYHbIE JaHHEIE,
MMpOBOANTH pvaéTI)I N OOCHUBATH PCATUCTUYHOCTD IIOJTYUCHHOTO
3HaYeHUs (PU3MUECKOI BETMUYMHBI, YMEHUE OMPEIENiTh pa3MEepHOCTh

¢bu3nYeCcKOil BETMYNHBI, TOTYYEHHON IPU PEIIEHUH 3adauu

YMmenune XapaKTEpU30BaTb IMMPHUHIMIIbI )I@flCTBI/ISI TEXHHUYCCKHUX
yCTpOI‘/’ICTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPONLECCOB MO0 UX OIMMCAHWUIO, UCIIOJIB3YA 3HAHHUA O
CBOMCTBaX (I)I/IBI/I"ICCKI/IX SBICHUN U HCO6XOI[I/IMBIC (1)H3H‘-ICCKI/IC

3aKOHOMEPHOCTHU




10

YMeHHe UCHONb30BaTh 3HAaHUS O (U3HUYECKUX SBICHHUAX B
MOBCEIHEBHOM KM3HM 111  oOecrieyeHHss O€30MacHOCTH  TNpHU
oOpamieHUn ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3/I0pOBbsI W  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAloIIeH cpene; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHs JOCTIKEHUNA (UMK W TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMALUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJIb30BaHUEM WH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(POpPMAIIMM HAa OCHOBE UMECIONIMXCA 3HAHUA W
JIOTIOJIHUTENBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YYE€OHBIX 3aJlaHU HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bU3MYECKOTO CONEpIKaHUs, CIIPABOYHbIE MaTepuaibl, PECYpChl CETU
WNutepuer; Biamenue 0a30BbIMM  HABBIKAMH  IIpeoOpa3zoBaHUs
uH(pOpMallMi U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HECCKOJIBKHMX MCTOYHHUKOB

INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA

11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. Cucrema  OTcuéra.
OTHOCUTENBHOCTD IBUXKEHHS
PaBHOMepHOE U HepaBHOMepHOE JABUKeHUE. CpenHssi ckopocTb. Popmyna AJis

1.2 BBIYHCIICHUS CpeIHEe ckopocTH: V = S/t
PaBHOMEpHOE NPAMOJIMHENHOE JBM)KEHHE. 3aBUCUMOCTh KOOPAHMHATHI Tejla OT
BPEMEHHU B CIIy4ae paBHOMEPHOI'O MPSIMOJIMHEUHOTO IBUKEHHUS:

1.3 =

(1) =x,+vt

['padmkn 3aBUCHUMOCTH OT BpPEMEHHU [UIsI TPOEKIHUH CKOPOCTH, TPOCKIHH
MEepEMEIICHUS, TYyTH, KOOPAWUHATHI MPH PABHOMEPHOM MNPSIMOIUHEHMHOM




JBMXKCHUN

3aBUCHUMOCTh KOOpJAWHAThl TE€JIa OT BPEMCHHU B ClIyda€ PABHOYCKOPECHHOI'O

HpﬁMOJ’IHHCﬁHOI‘O JABUXXCHUA:

Sl =v,, #i+a,*

(] iy

@opmyJibl I TPOCKUHUH IEPEMEIICHUS, MPOEKIUMU CKOPOCTH W MNPOCKUUH

YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHUU:

2
14 .sx(r)=vﬂx-r+ax-%.

U.\'('() =Up, T4, 1,

a,(f) =canst,

szz - lez =2a.s,

['padmuku 3aBUCHUMOCTH OT BPEMEHH MJisi MPOCKIUU YCKOPEHUS, MPOCKIUU

CKOPOCTH, TIPOEKIIMK TMEepPEeMEIIECHUs, KOOPJIUHATHI IPU PABHOYCKOPEHHOM

NPSIMOJIMHEHHOM JABM>KEHUU

CBobonHoe manenue. GopMyIbl, OMUCHIBAIONIME CBOOOAHOE MajJCHUE Tela IO

BEPTHKAIH (JBIKEHUE Tejda BHHU3 WM BBEPX OTHOCHUTEIBHO ITOBEPXHOCTH
1.5 3emnu). ['paduxu 3aBUCHMOCTH OT BpEeMEHH /s MPOEKLIUU YCKOPEHHS,

MPOSKIIMA CKOPOCTH M KOOPJAWHATHI TMPH CBOOOJHOM TMAJECHUU Tella II0

BEPTHKAIH

CkopocTh pPaBHOMEPHOTO JBIDKEHHUs Tella MO OKpYXHOcTU. HampaBienwue

CKOpOCTH.

Qdopmyna A7 BBIYHCIEHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TEPHOJ

oOparieHus:

v = 2nR

T

[lenTpocTpemurenpbHOe ycKOopeHHe. HampaBiieHHe IEHTPOCTPEMHUTEIIEHOTO

1.6 yckopenusi. Dopmyna 11t BBIYUCIEHUS YCKOPEHHUS:

CDOpMy.TIa, CBA3bIBAIOIIAA NMEPpUOA U HACTOTY O6paH_ICHI/I$II

Vo= ?



1.7

Macca. [Inotaocts BemectBa. @opmyiia sl BBIYUCICHUS TITIOTHOCTH:

_om
V

1.8

Cuima — BCKTOpPHAasA (1)1/1314%01(21}1 BenmunHa. Cl0oKeHHEe CUJT

1.9

SBnenune nnepuuu. IlepBoiit 3akon HproToHa

1.10

1.11

1.12

1.13

1.14

1.15

Bropoii 3akon HerotoHa:

F=m-a

CoHarnpaBIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOpa CHIIbI, ICUCTBYIOIIEH HA
TEJ0

BzaumopeiictBue ten. Tperuit 3akon HeroToHa:

Fyy=-Fi,

TpeHI/Ie IMOKOs U TPCHUC CKOJIbKCHUA. CDopMyna IJId BBIYUCIICHUA MOIAYJISI CHUJIbL

TPCHUS CKOJIbXKCHHA:

Frpzp-;"-.r

Hedpopmanus Tena. Yopyrue u Heynpyrue aepopManuu. 3aKoH yIpyrou
nedopmanuu (3axkoH ['yka):

F=k-Al

BCGMI/IpHOG TATOTECHHE. 3aKOH BCCMUPHOTI'O TATOTCHUA:

my -1,
F=G.-—L1_2
R
Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TIaJCHHUSI.
dopmyna a7t BBIYUCICHUS CUJIBI TSHKECTH BOIHM3H MOBepXHOCTH 3emuu: F = mg.
JIBrxenue nanet Bokpyr Connna. [lepBas kocMuueckast CKOpOCTb.

HesecoMocTs u neperpysku

HNmnynbc Tena — BeKTOpHasi pu3ndeckasi BeIMYMHa.




1.16

D=mi
HNmnynec cucremsl tein. M3menenue umnyibca. MMnyinbsce cumsl
3aKOH COXpaHEHMsI UMITYJIbCA Ul 3aMKHYTOM CUCTEMBI TEN:
p=myUy +m, U, =const

PeaktuBHOE JABUXKCHUC

1.17

Mexannueckast pabora. @opmysa sl BBIYUCIEHUS PaOOThI CHIIBIL:

A=Fsooso

Mexanuueckas MOITHOCTD:

n=4
I

1.18

Kunernueckas u IMOTCHIHMAJIbHAA 9HCPI'Hs. CDOpMyJ'Ia JJI BBIYUCIICHUA

KMHETUYECKON SHEPIUu:

HE)E
E =1

o2
Teopema o kuHeTHUECKOU dHeprun. Popmyra i BBIYUCICHUS TOTCHIMAIBHON
SHEPruu Tella, MOJHATOrO

Haj 3eMIEi:

E,= mgh

1.19

1.20

MexaHnueckast SJHeprusi:

E=E;.+E P

3aK0H COXpaHEHHS MeXaHUYeCKOoW sHeprun. Dopmyna /i 3aKOHA COXPAHCHUS
MEXaHUYECKOM SHEepruu B OTCYTCTBUE CuIl TpeHwus: E = const.

[TpeBpareHre MeXaHUYECKOH SHEPTHH ITPH HAJTUYNUN CHITBI TPEHUS.

[TpocThie MEXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.

Peruar. Moment cuitsl: M - Fl.

VYcioBue paBHOBECHS pbluara:

M +M, +..=0

[MoxBwxHbIN 1 HenoABWKHBIHN Ooku. KIIJ] mpocThIXx MEXaHU3MOB,



n= Anonesaas

A—a&rpaqe:ﬂzﬂaa

[laBiienue TBEpIOTO TENA.

(DOpMy.]'Ia JJIs BBIYHMCIICHHSA JAaBJICHUA TBépI[Ol"O Teia:

F
pP= h
191 JlaBnenue raza. ATMocgepHoe AaBICHHE.
' I'mapocraTnyeckoe AaBjieHHE BHYTPU KHUJIKOCTH.
@opmyna 175 BBIYUCIEHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Pn,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akoH Apxumena. Dopmyna g ONPENETICHUS BBITAJKUBAIONIEH CHUJIBI,
JecTBYIOIIEH Ha Teo, HOrpyKEHHOE B KUAKOCTb UM ra3:
1.23
F_jtm_ =pgV
VYcnosue mnaBanus Tena. [lnaBanue cyoB 1 BO3yXOIUIaBaHUE
Mexanunueckue KosiebaHus. AMIUIMTYIa, TEPHOJ M 4YacToTa KoJeOaHWM.
194 ®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPUO KOJIEOAHU:
"L.,l' = i
T
195 MareMaTtuyeckuii U MpYKUHHBIM MadATHUKU. lIpeBpaiienue osHepruu 1mpu
' Ko1e0aTeIbHOM ABUKEHUH
1.26 3aryxaromue Konebanus. BelnyxaeHHble konebanus. Pezonanc
Mexanuueckue BONHBI. [IposonbHble U monepeuHble BOJHBL JIJIMHA BOJHBI U
CKOPOCTb pacIpOCTPAHEHHUS BOJIHBI:
1.27
h=v-T
198 3Byk. I'poMKOCTE M BbICOTa 3ByKa. OTpa’k€HUE 3BYKOBOH BOJIHBI Ha T'PaHMIIE
' IBYyX cpell. IHppa3ByK U ynbTpa3ByK
IIpakxmuueckue pabomoi
199 W3mepenue cpenHell IUIOTHOCTH BEUIECTBA; apXMMEIOBOM CHIIBI; >KECTKOCTH

OPYXHUHBL; KO3(pPUIMEHTa TPeHHsI CKOJNbKEHUS; paOdOThl CHJIbI TPEHHUS, CHUJIBI

YIPYTOCTH; CPEIHEW CKOPOCTH JBHXKEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;



YCKOpeHUs1 OpycKa MNpU JBUKCHHHM TI0 HAKIOHHOW IIIOCKOCTH; YacCTOTHI M
nepuoAa KoieOaHWUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M IepHoja
KoJIcOaHUH TPY)KMHHOTO MasTHUKA, MOMEHTA CHJIbI, JICHCTBYIOIIEIO HA phIyar;
paboThl CWJIBI YNPYrOCTH MpPU MOIBEME TpPy3a C MOMOILIBIO HEMOJBHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPU MOJBEME Ipy3a ¢ MOMOIIBIO MOABHKHOIO
070Ka.

HccrenoBanre 3aBUCUMOCTH apXHMEIOBOW CHIJIBI OT O00BEMa IOTPYKEHHOM
YaCTu TCJIa U OT IINIOTHOCTH KHUIAKOCTH, HC3aBUCUMOCTHU BBITaJIKI/IBaIOH_[eﬁ CHUJIbI
OT MAcChI TeJa; CHJIbI TPCHHS CKOJILKCHHS OT CHJIBI HOPMAJIBHOTO JIABJICHHS H OT
poAa MOBEPXHOCTH; CWJIbI YIPYTOCTH, BOZHUKAIOLIEH B IPYKUHE, OT CTEIICHHU
nehopMaIuu MPYKUHBI, YCKOPEHUsT Opycka OT yIiila HakjJOHA HampaBJIsSIONICH;
HepI/IOILa (‘-IaCTOTI)I) KOJIG63.HHI>1 HUTSAHOI'O MaATHHKA OT AJIMHBI HUTH, Hepnona
KOJICOAHUH MPY)KUHHOTO MAasTHHUKA OT MAacChl Ipy3a U KECTKOCTH TNPYKUHBI;
WCCJICIOBAaHNE HE3aBHUCHMOCTH IIEpUOJIa KOJICOAHWI HUTSHOTO MAasSTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PAaBHOBCCHUS pblvara

1.30

1.31

Qusuueckue A6NeHUs 6 Npupode: TIPUMEPbl IBWXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHUBOW M HEKMBOW MPUPOJIE, NEHCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPWIMBBI U OTIUBBI, JBWKeHUE IUIaHET COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBU)KCHME JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOC(EpHOro JaBJCHUs Ha JKUBOW OpraHusM, IUIaBaHHE pbIO, BOCIPHATHE

3BYKOB KMBOTHBIMH, 3EMIJICTPACCHUC, CEeMCMUYECKIE BOJIHBI, HYHAMH, 3XO

Texnuyeckue ycmpoiicmea: CIAJOMETP, NAaTUMKU MOJIOKEHHUS, PACCTOSHUS U
YCKOPEHMS, JAMHAMOMETp, NOJAIIWIHUKY, PAKEThl, pblYar, MOABUKHBIM H
HGHOI[BI/I)KHBII\/'I 6J'IOKI/I, HAKJIOHHAaA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6I>ITy,
COOOIIarOIUeECs] COCYAbl, YCTPOWCTBO BOJOMPOBOJAA, THAPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, IMOPIIHEBOM HACOC, apeoMETp, HXOJIOT,

HCIIOJIb30BAHUC YJIIBTPA3BYKaA B 6I>ITy N TCXHHUKC

2.1

2.2

TEIIJIOBBIE ABJIEHUA

OcCHOBHEBIC ITOJIOKCHHUA MOJ'ICKyanpHO-KPIHCTH‘-IGCKOfI TCOpHUU CTPOCHUA
BCIICCTBA. MOI[CJ'II/I TBép)lOFO, KHAKOT'O U F33006p213HOFO COCTOSIHUI BCIICCTBA.

Kpucranmmaeckue u amopdabie Tena

ZIBI/I)KGHI/IG JacTul BEIICCTBA. CBi13p CKOpOCTH  ABHIKCHHUA YacTUl C

Temreparypoil. bpoyHoBckoe nBmxenue, muddy3us

2.3

CMayuBaHue U KalmUJUTSIPHBIC ABJICHUA

2.4

Tenopoe paciiipeHuC 1 C:XaTue



2.5

TemnnoBoe paBHOBECHE

Buytpennsis sneprus. Pabora u Temonepenadya Kak CHOCOOBI HW3MEHEHHS

25 BHYTPEHHEHN SHEPruu
2.7 Buas! Teronepenaun: TEIIONPOBOIHOCTL, KOHBEKIUS, U3Iy4YEHUE
HarpeBanne wu oxnaxnenue ten. KoamyecTBo  TemnoTel. Y aenbHas
TEIUIOEMKOCTb:
2.8
O=cm(t,~t)
3aKOH COXpPaHEHHs SHEPruu B TEIUIOBBIX IpoOLEccax. YPABHEHUE TEIJIOBOTO
OanaHca:
2.9
O +0, +..=0
Hcnapenue u koHjaeHcauus. M3MeHEHHE BHYTPEHHEH SHEPrud B IPOLIECCE
210 uclapeHuss M KoHAeHcauuu. KuneHwe IKHIKOCTH. YJenbHas TeIioTa
' napoo6OpazoBanus: L = Q/m
211 BnaxxnocTs Bo3nyxa
[InmaBnenne wn Kpucrasmmsanus. J3MeHeHWe BHYTpEHHEHW DJHEpPIMM IIpH
IUTABJIEHUU M KPUCTAJUIN3ALMN. Y AeTIbHAS TEIUIOTA IIIaBJICHUS:
2.12 ) 0
m
BuyTpeHHss dHeprus cropaHus TOIUIMBA. Y A€NIbHAs TEIUIOTa CrOpaHus TOIUIMBA:
2.13 g=Q/m
2.14 [Ipunnuns! padots! Temnossix apurateneid. KI1/1 rennosoro asurarens
IIpakxmuueckue pabomoi
W3mepenue yaenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOM TeMIepaTypbl (HUKCHPOBAHHOM
215 Macchl, B KOTOPYIO OIyIIEH HarpeTbli MWIMHAP; KOJWYECTBA TEIJIOTHI,

OTJIaHHOTO HAarpeThiM LUJIMHAPOM, IOCJIE OMYCKaHUS €ro B BOAY KOMHATHOMN
TEMIIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/1yXa; YIEIbHONW TEMJIOTHI
iaBieHus Jnpaa. VccnenoBaHue W3MEHEHHUs TeMIlepaTypbl BOJBI  MPHU

Pa3JIMYHBIX YCJIIOBUAX; SABJICHUS TEII00OMEHa npu CMCIIMBAHUHA XOJIOJHON H



ropsiueii BOIbI; Tporiecca HCrapeHust

Duszuveckue s61eHUS 8 npupode: IMOBEPXHOCTHOC HATSXKCHUEC W KallUJIJISIPHBIC

2.16 SBJICHUSI B TIPUPOJIE, KPUCTALIBI B Ipupoje, uznydenue ColHila, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHera
Texnuyeckue ycmpoticmea: KanuuIspbl, IPUMEPbl UCIOJIb30BaHUS KPUCTAIIIOB,

217 KUJKOCTHBI TEPMOMETp, NAaTYHK TEMIIEPaTyphbl, TEPMOC, CHCTEMa OTOILJICHHS

' JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOuHa, [BUraTellb BHYTPEHHETO
CTOpaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA

3.1 Onexrpuzanus Teil. J(Ba BUJa 3J€KTPUUECKUX 3apsiioB

3.2 B3aumopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEeHHsI SJEKTPUUECKOTO 3apsiia

34 Onektpuueckoe mone. Hanpsok€HHOCTh anekTpudeckoro mois. [IpuHiun

' CYMEPIIO3UINH JICKTPUUECKHX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn »snexrpuueckux 3apsaaoB. JleificTBHE SIIEKTPHUYECKOTO TONS Ha
' 3eKTpUudYecKue 3apsiabl. [[pOBOTHUKY U AUDTEKTPUKHU
[TocTosiHHBIN AreKTpudecKuil ToK. JleiicTBus anexkTpuueckoro Toka. Cuia Toka.
Hanpsoxenue.

3.6 l=qg/t,U=A/q
DNEeKTPUUECKOe CONPOTUBIICHHE. Y AETBbHOE AIEKTPUUECKOE COMPOTUBIICHHUE:

3.7 R=pl/S

3.8 3akon Oma amst yyacTka anekrpudeckoi nernu: | = U/R
[TocnenoBarenpHOE COeNMHEHHE TPOBOTHIUKOB:

1, =1, U=U,+U,. R=R,+R,
3.9 [MTapannensHOE COeAMHEHUE MTPOBOHUKOB PABHOTO COMTPOTHBIICHUS:
U=U:I=1+L; Rz%.
CMelianHble COeTUHEHUS TIPOBOIHUKOB
3.10 Pabota u MmomrHOCTE AnmekTpudeckoro Toka. A = Ult, P = Ul




3akoH [[>xoyins — Jlenna:

3.11 0= 12 ‘R-t
312 OnbiT DOpcrena. MarHuTHOE TMOJIE NPSIMOTO IMPOBOJHUKA C TOKOM. JIMHMM
' MarHUTHON UHIIYKIIUU
313 MarautHoe 1oJie TOCTOSHHOTO MarHuTa. BsaumopeicTBre MNOCTOSHHBIX
' MarHuTOB
3.14 JlelicTBME MAarHUTHOTO TTOJIS1 HA TPOBOJHUK C TOKOM
3.15 OnbiTel Dapajes. SABneHue 35eKTpoMariuTHo nHaykiuu. [Ipasuio Jlenna
Ipaxmuueckue pabomul
WN3mepenue  31I€KTPUYECKOrO  CONPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUUYECKOTO TOKA; pabOTHI AIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTM CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHHUKE
316 (pe3ucTopsl, JTJaMIIO4Ka), OT HAMPSKEHHs HAa KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTH
' COMPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOIIA/IA €r0 MOMEPEYHOr0 CEUCHUS U
yIETBHOTO COMPOTUBIICHHUS.
[IpoBepka mpaBuna Juist ANEKTPUYECKOTO HANPSDKEHUS MPU MOCIEI0BATEIEHOM
COCIMHEHUU MPOBOJIHHUKOB; IMpaBWJIa JJS CUJIBl SJCKTPUUECKOTO TOKA MpH
napajuIeIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)
Qusuueckue A61eHUs 6 npupoode: SIEKTPUUECKHE SBIEHUS B armocdepe,
3.17 AIEKTPUYECTBO JKUBBIX OPraHHU3MOB, MATHUTHOE ToNie 3eMiiu, Apeid MOI0COoB,
POJIb MAarHUTHOTO MOJIS 711 KU3HU Ha 3emJie, MOJISIPHOE CUSHUE
Texnuyeckue ycmpouicmeéa.: 3JIEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIEKTPUYECKOW  OSHEPTruu, DIEKTPOOCBETUTENbHBIE  MPHUOOPHI,
3.18 HarpeBaTelibHbIe AIEKTPOTPUOOPHI (mpumepsI), AJIEKTPUYECKUE
MPEAOXPAHUTENN, BJIEKTPOMArHUT, 3JIEKTPOJBHUIaTelb IMOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BOJHEIL. [1Ikana smekTpoMarHuTHRIX BOJTH
3.20 JlyueBast moniens cBeta. [IpsimonnHeitHoe pacpocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomnenne cBeta. 3aKOH NPEIOMIIEHHSI CBETA
3.23 Hucnepcus cBera
3.24 Jlunza. Xoxa nyueit B nunze. PokycHOE paccTosiHUE JIMH3BL. OnTuyeckas cuia



munsel: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. OnTuueckue mpudopsl
Ilpaxmuueckue pabomul
#i#HPar#t#l13mMepeHnne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHusl coOuparolei JTMH3bI (TI0 CBOICTBY paBeHCTBA pa3MepoB MpeIMETa U
M300paxKeHusl, KOTJa MPEAMET PACIOIOKEH B JBOMHOM (OKyce), MOKazaTems
3.26 MIPEJIOMJICHUS CTEKJIA.
#i#HPar#t#lccnenoBanue CBOWCTBA M300paKEHUS, TMOTYYCHHOTO C TTOMOIIBIO
coOuparomiel JHH3bL, U3MEHEHUs (OKYCHOTO PACCTOSHHUSI JBYX CJI0O)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia TPEJIOMJICHHSI CBETOBOTO Jy4da OT YrJjia MaJcHHs Ha
TPaHULIE «BO3JIYX — CTEKJIO»
3.7 Qusuueckue sasnenusi 6 npupode. 3arMmenHuss Comnna u JlyHel, 1BeTa Tel,
' ONTHYECKHUE SBJICHHS B aTMOocdepe (IBeT Heba, pedpakius, paayra, MAPax)
398 Texnuyeckue ycmpoticméa: OUYKH, TEPUCKOI, QoTroanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBGBGIE ABJIEHUA
a1 PagnoaktuBHOCTh. AJb(a-, Oera-, TaMma-u3iyueHus. Peakuuu anbga-u Oera-
' pacmaja
4.2 Omnsitel Pesepdopaa mo paccesnuto anbda-gactuu. [Inanerapuas mogens aroma
4.3 CocraB aroMHorO sigpa. M30Tomnsl
4.4 [Tepuox momypacmnajga aTOMHBIX SAEP
4.5 SAnepHble peakuu. 3aKOHbI COXpPaHEHUS 3apsAJ0BOIO U MacCOBOTO YHCEN
Qusuueckue s61eHUs 6 Npupode. ©CTECTBEHHBIA PAaTMOAKTUBHBIA  (OH,
4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3IIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
NEHCTBUE PaJIMOAKTUBHBIX M3ITydeHUH Ha OPraHU3M YeJIOBeKa
47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHANBUIYAIBHBIN JTO3UMETpP, Kamepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®u3uka: 7-i knacc: 6a30BbIM ypPOBEHB: YUEOHUK; 3-€ U3JJaHHE, Iepepad0TaHHOE
[leppikun .M., UBanoB A.U. AkumonepHoe oouiectBo «M31arenscTBo
«IIpocBemenue»

» dusuka: 8-i1 knacc: 0a30BbIN YPOBEHb: YUeOHUK; 3-€ U3/laHKe, epepadboTaHHOE
[leppikun .M., UBanoB A.U. AkumonepHoe oouiectBo «M31arenscTBo
«IIpocsemenue»

» ®uzuka: 9-i knacc: 6a30BbI ypOBEHB: YUEOHUK; 3-€ U3JaHKe, IepepadOTaHHOE
[Teppimkun .M., I'ytauk E.M., UBanoB A.U. u 1p. AKIIMoHEpHOE OOIIECTBO
«M3narensctBo «lIpocsemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuoreka IL{OK https://m.edsoo.ru/7f416194
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