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MNOACHUTEJIBHAS 3AIINCKA

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

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

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YalOIIMXCS WU OpraHM3alli0 HU3yYeHUs
Gu3MKN Ha JAEATEeIbHOCTHOM OcHOBe. B mporpamme mo (u3Mke y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM 00ydeHus, a TakKe
MEXMPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOoro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOCHHOCTEN 00yUaroIIXCs.

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

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJbKY (PU3UYECKHE 3aKOHBI JIeXKaT B OCHOBE IIPOILIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIOTHEeH, acTpoHOMHEH © (U3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAy4YHYIO KapTUHY MHpa,
IpeoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HAHMSI, TO €CTh CII0C00a MOYYeHUS JOCTOBEPHBIX 3HAHHUI O MHpE.

Opnna U3 riaBHBIX 337a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIONIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (UMK Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpranuzamusx Poccuiickoit @enepauuu, peann3yONIMX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne HHTEpeca M CTpPEeMJICHHs OOy4alomMXCsl K HaydYHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (OPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHMPOBO33PEHHSI Kak pe3yJbTaTa H3y4eHUs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

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

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

npuoOpeTeHNe 3HAHUW O JUCKPETHOM CTPOCHHUM  BEIIeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

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

OCBOCHHME METOJIOB pEIIeHUs MPOCTEHMIINX pPACUYETHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM buzngecKux MOJIETIEH, TBOPYECKUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

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

OCBOCHHE TPUEMOB paboThl ¢ MH(pOpMaImenn (PU3NIECKOTO COACpKaAHUS,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UYECKON HAYKH.



OOmiee yucno yacos, A u3yueHus Qu3uku Ha 0a30BOM ypoBHe, — 238
yacoB: B 7 kjacce — 68 JacoB (2 yaca B Hezeno), B 8 kiacce — 68 yacoB (2 vaca B
Henemo), B 9 kmacce — 102 wyaca (3 waca B HEIEI).

[Ipennaraemselii B mporpamMMe no (u3Hke nepeyeHb Jad0opaTopHBIX 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/IapPCTBEHHOT0 SK3aMeHa 10 (U3HKe.



COAEPXKXAHUE OBYUEHUA

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

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

®duznyeckre BeMMUMHBL. M3MmepeHue Quanueckux 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 TUIOTE3, 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 (HPOBBIM 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 HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.
6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTH IMOJETA
IapuKa, MyImEeHHOTO TOPU30HTAIbHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.
IlepBoHava/ibHbIE CBEJACHUSA 0 CTPOCHUM BelleCTBA.

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

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

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEH U TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



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

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIIOACHHUIO TEIUVIOBOIO PACIIMPEHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SBnenue uHepuMH. 3aKOH MHEpUUHU. B3anMopneiicTBue Tel Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIeCTBA.
Cuita Kak XapakTEepUCTHKA B3auMOAECHCTBHS Tesl. Cuina 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 MOKOs. TpeHre B IpUpPOIe 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. CpaBHEHHE Macc IO B3aUMOJICHCTBUIO TET.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. 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.

JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH 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. [lHeBMaTtuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

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

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

Hemoncmpauuu.
3aBUCUMOCTb JABJICHUS Ta3a OT TEMIIEPATYpPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

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

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
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8. YcIIOBHE IUIABaHUS TEJN: IUIABAHHWE WA MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOILIEHUS IUIOTHOCTEN TEJIA U JKUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa MOrpyKEHHOM 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. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI,
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. KosdduumeHnt 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 MOJIEKYJIAPHO-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 konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer paboTel TeroBbix apurareneit KIIJ[ temmoBoro nBurarens.
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.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TETIAMH).

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



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W JMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

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

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

PaGora u wMomHOCTh 3MeKTpudeckoro Toka. 3akoH Jlxoyms—JIenma.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO IMOJIS1 HA IPOBOAHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJNEKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTHUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPHUKH.
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 MAarHUTHOTO NOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimel.

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 peryJupoBaHUE HATIPSAKEHUS.

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

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI 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.
MN3ydeHre MarHUTHOTO TIOJISi  TOCTOSIHHBIX ~ MAarHUTOB  TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne 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 n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHUM 3HAYEHUS W HAINPABICHUS WHAYKIMOHHOIO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

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

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

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

IIepseiit 3ak0oH HproToHa. Broponi 3akoH HeroroHa. Tperuii 3akoH HprotoHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

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

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

Nmnynec Tena. M3menenne mmmynbca. UMnynbe cuitbl. 3aKOH COXpaHEHHUs
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIInanbpHast SHeprusl CxKaTOU 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 IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPAaBHOMEPHOM H© YCKOPEHHOM JBHYKEHUU
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 B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUUECKON SHEPTUU [TPU CBOOOTHOM IMaJICHUH.
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 CKOJIBKEHHUS 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 THUIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIKCHHH 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 PuiieHTa TPEHUS CKOJIbXKEHUS.

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. 3yueHue 3aKkoHa COXpAHEHHs 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.  BbeiHykJeHHble — KojebaHus.  Pe3oHaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3ByKa M BbicoTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk 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 MOTIEPEUYHbIX BOJH (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 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

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

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

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

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



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactipoctpanenue cBera. 3atmenus: Connina u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

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

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrema ¢oToamnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus oToanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEepUCTHK W300PKECHUS MPEMETA B TIIIOCKOM 3€pKajle.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BI.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

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

KBaHToOBbBIE sIBJICHMS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTJIOIIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWYaThIe CIIEKTPBI.

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

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M 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:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh M HAyYHO OOBSICHITH
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
uccleoBaHne 0000Imaroero xapakrepa. Moynb 3aBeplIaeTcs MPOBEACHHUEM
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 OOCYKJI€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 MpaBUi OE30MacHOro TIOBEJIEHUS 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 MMEIOIIUXCS PECYpPCOB 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  JOCTHKEHUS  (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 xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM 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 (PU3WYECKYIO BEIMYUHY C JIPYTUMH BEITUYHHAMM,
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 CHUTyalluli IPaKTUKOOPUEHTHPOBAHHOIO 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
HOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JeJaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

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

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 YCTPOUCTR:
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;

MCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUil 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 CONEPKAHUSA, 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
(bu3MYEeCKU CMBICH UCIOJIb3yeMbIX BEIWYMH, 0003HAYEHUS M €IUHUIIBI
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-KUHETUYECKON TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHAa M 3aIllUChIBaTh €r0 MAaT€MaTUYEeCKOe
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, TeMrepaTypbl, 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 (PU3HMUECKUX 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,
pasziuyasi ycJaoBHbIe 0003HAUEHHUSI 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 UHGOPMAILIMU U3 OJJHOU 3HAKOBON 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 mpeaMeTHBIC 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 TSHKECTH, 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 ramMma-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
MIPEJIOMJICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsIOBOIO 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 CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
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€THble 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 IOJYYEHHOM 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 U
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
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunuyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LN (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKOIIEr0 MUpa
1.1 ®dusuka - HayKa o MPUPOe 2 https://m.edso00.ru/ZJ2U13BMX
1.2 dusnueckue BEIUINHBI 2 https://m.edsoo.ru/UDCTC8RJD
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 https://m.edsoo.ru/ZOL7QLIIS
Hroro mo pazueny 6
Pa3znea 2. [lepBoHayaibHbIE CBeIEeHUS 0 CTPOEHUH BellleCTBA
2.1 CrtpoeHue BeliecTBa 1 https://m.edso00.ru/2SJ151M41
BHKCH 5
2.2 A 1 H BIAMMOJICHCTBHE HacTHI 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 https://m.edso0.ru/ONOV1XY1K
Hroro no pazgeny )
Pa3znen 3. /IBu:keHue U B3auMo/ieiicTBHE Tel
3.1 MexaHn4ecKoe ABUKEHNE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepuus, Macca, IIIOTHOCTh 4 https://m.edso0.ru/GXPU4MT5P
3.3 Cuta. Bunsl cun 14 1 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB
1 N
4.1 Hassetine. [lepenatia napneHHst TBCPABIMA 3 https://m.edso0.ru/X0DW2367P2

TCI1aMU, KUAKOCTAMHU U ra3aMu



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

4.2 JlaBrieHHEe KUIKOCTH

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

4.3 ATtMochepHoe 1aBJICHHE

JlelicTBue ®UIKOCTH U Ta3a HA

https://m.edso0.ru/T7134SXNO
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7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIIATH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKU) PUZNUECKUX SIBICHUN

14

ONKCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (U3MUYECKUE SIBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCIOJIB3YEMbIX BEJIMYUH, MX
0003HaYeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (OPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS M TPOIIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a71aud B 1 — 2 NEUCTBHUS, UCHOJIb3YSl 3aKOHBI U




dbopMyiibl, cBs3bIBaIONNE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJaud  3alMChIBaTh KPATKOE yCIOBUE, IOJICTABIIATH
buznyeckue BeMYUHBI B POPMYJIbI M IPOBOJUTH PAcu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUISHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTD MOTYYSHHON (U3NUECKOI BEIIMYMHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIA
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyUYEHHBIM pe3yibTaT, HAXOAWTh OLIMOKH B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UINYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmmpoBaTh  IpOBEpseMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (JOPMYIHPOBATH BHIBOIBI

BBITIOJIHSITh TIPSIMBIE M3MEPEHUSI C HMCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYUHBl OT JPYyrol C HCIOIb30BAHUEM MPAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO MCCIIEIOBaHUS, COOMpPAThH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHMS, CIEAYS NPEII0KEHHOMY ILJIaHY,
(buKCUpoBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, I€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaAHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIenys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIITOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAUYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHMKM Oe30macHOCTH IMpu  padbore cC

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS TNPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHIMIBI JIEWCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBaX (U3WYECKUX  SABJIEHUH U

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




1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO HCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU 11 oOecriedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npubopaMu U TEXHUYECKUMH YCTPOMCTBAMU, COXPAHEHUS 3JI0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM M MYTEM CpPAaBHEHMS Pa3IMYHBIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIH

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BaTh npu BBIIIOJIHEHUH YUeOHBIX 3a1aHUI
HAyYHOIIOMYJIAPHYIO ~ JIUTEPATypy  (PU3WYCCKOTO  COACPIKAHWS,
CIIpaBOYHbIE MaTepualibl, pecypcbl ceth VHTepHer, BianeTh
npruéMaMy KOHCIICKTHPOBAHUS TEKCTa, TPeoOpa3oBaHus HHPOPMAIIH

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHBIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(pOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTKue COOOIICHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHUN, MPU ITOM
IPaMOTHO UCHOJIb30BaTh HW3Y4YEHHBbI NOHATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTb
0053aHHOCTH B rpymnmne€ B COOTBETCTBUH C NTOCTABJICHHBIMUA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OILICHHMBATDH
COOCTBEHHBIN BKJIaax B  JACATCIBHOCTL  TI'PYIINbI, BBICTPAWBATDH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh MMOHATHA

1.2

pa3jnvdaTtb SBJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SIBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKHII  CMBICA  HCHOJB3YEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpadUKd  M3YYEHHBIX  3aBHCHMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIICCCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCHIBAaTh €ro MaTEeMaTU4YeCKoe

BBIPA’)XCHUC

1.6

1.7

1.8

OOBSICHATH (PU3UUYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE H B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0bACHEHHE 13 |
— 2 JOrMYecKUX IIaroB ¢ Momompio 1 — 2 u3ydyeHHBIX CBOICTBa

(bu3nYeCcKuX SIBICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI1 pelIeHHs 3a/Jauyd, BbIOMpaTh 3aKOHBl U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacuy€Thl U CPaBHUBATH
NOJy4eHHOEe 3HaueHue (U3NYecKOoW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIU
(U3NYECKUX METOJIOB, UCTIONb3Ysl ONMCAHUE UCCIIEAOBAHMS, BBIACIATD
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOpPSIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACIaTh BBIBOIBI

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX  CBOWCTB  Tel:  (OPMyIHpOBaTH  IPOBEPSEMbIC

MMPCAITIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEaJIOKCHHOTO




000pyI0BaHus, ONUCHIBAThH X0/ OMbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAMTh  HMCCIEOBAHME  3aBUCUMOCTH  OJHOM  (U3HYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY W BBIMOJIHATH
U3MEpeHus, cienysd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUE TaONUIl U TrpaduKoB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, C06HpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKA Oe3omacHOCTH Tpu  pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHLUINBI JEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHHMH U HEOOXOauMble

¢uznyecKkre 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHEC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCEMATHUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3ianyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIEH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOIB30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOU
KU3HU i1 o0ecnieyeHus: 0Oe30MacHOCTH TpU  OOpalleHuH ¢
npruOoOpaMu U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHEHHSI 3/I0POBBS U

cOOII0OICHHS] HOPM 3KOJIOIMYECKOro IOBE/IEHUS B OKpYKarollel cpee

OCYIIECTBIISATh OUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEKOIIMXCSA 3HAHUUW U NYTEM CpaBHEHUSA
JIOTIOJTHUTEIFHBIX HCTOYHUKOB BBIJACIATH HWHGOPMAINIO, KOTOpas

SABIIACTCA HpOTHBOpe‘{HBOﬁ WA MOYKET OBITh HeﬂOCTOBepHOﬁ

1.18

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUHA y‘-I@6HBIX 3a11aH1/1ﬁ HAay4YHO-




1.19

NOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro COJEp)KaHUs, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHer; BiaAeTh  OpUEMAMH
KOHCIIEKTUPOBAHHUS TEKCTa, nMpeoOpa3zoBaHusi HHGOPMAIMU U3 OJIHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/7aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3NUYECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3yIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM ITOHATUMHBIN ammapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MTPE3eHTaueH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJEIUTh 3a BBIIOJHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKIAJ B JCATENBbHOCTb TPYIMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemniaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIB30BATh U3yUYEHHBIE MIOHATHUS

pasiuyaTh SBIEHUSA II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPHUPYIOIINX JAHHOE (PU3NUYECKOE SBJICHUE
pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (U3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3bIBAIOIIME JIAHHYIO  (U3MUYECKYI0 BEIMYMHY C JIPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  HM3yYEHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBIICHUS W TPOIIECCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alUChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid IMPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYEeCKUX IIaroB C MOMOIIBbI0 2 — 3 W3YyYEHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX ﬂBHeHHﬁ, Q)HSH‘IGCKI/IX 3dKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHble 3aJauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIOIINE WM
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PacyYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHU A q)HSquCKOﬁ BCINYHHBI

1.8

1.9

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TPH MOMOIIN
(bu3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIEAO0BAHUS, BBILAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3UYECKUX CBOWCTB TEN: CaMOCTOSTEIBHO COOMPATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, ONUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOBI

1.10

1.11

OPOBOJUTH MPH HEOOXOJMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYHH C
WCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHME,
CaMOCTOSITEIbBHO COOUpaTh YCTaHOBKY, (DUKCHUPOBATh PE3yJIbTaTh

HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BUIC Ta6J'II/II_II/I




rpaduKoB, IeaTh BHIBOJIBI 10 Pe3yIbTaTaM UCCIIEOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBAaTh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIenys NPEIIOKEHHOW HHCTPYKIINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU N

1.13

1.14

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

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nn4yaTth OCHOBHBIC TNPHU3HAKK WM3YYEHHBIX (PU3HMUECKUX MOJeNeil:
MaTepHalbHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAas JIMH3A, IJAHETapHas MOJENb aToMa, HYKJIOHHAas

MOJCJIb aTOMHOTI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HUX ONHUCAHUA, HCIOJIb3Yd
3HaHHUS O CBOWCTBaX (DU3MUSCKUX SBICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IMPHU PEUICHUH Y4eOHO-IIPAKTHUYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300paKEHUH B MJIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KHU3HM JUid  oOecriedeHHss O€30macHOCTH MpH  OoOpalleHHuH C
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHMSI 3/I0POBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOpMYIHpys TOUCKOBBIM  3arpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMM HAa OCHOBE WMEIOIIMXCA 3HAHWA W JTOTIOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCMOJb30BaTh NPU  BBIMOJHEHHMM YUYEOHBIX 3aJaHUA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHeTr; BiazeTre npuémMamu

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMU U3 OJIHOU




3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIC IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
CoJepXkKaHus, MyOJIMYHO NPEACTABIATh PE3yJbTaThl NPOEKTHOW WIIN
UCCIICIOBATEIIbCKOW ~ JAEATENbHOCTH, TNPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIM MOHATUIHHBIN anmapar U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAled ¢ y4&ToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUI (PU3NUYECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIAJ B JEATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JIEeMEHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

11

Ou3uka — Hayka O Tmpupone. SIBIeHUS NPUPOIBL.
@dusnueckue SABICHUA: MEXAaHHYECKHE, TEIUIOBHIE,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuuuH.  Dusumyeckue  npubopsl.  Ilorpemnocts

n3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.4

1.5

2.1

2.2

2.3

ECTCCTBGHHOHay‘lHHﬁ MCTOJ IIO3HAHHA: Ha6JHO,Z[eHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTC3, 00BsICHEHHE

Ha0JII01aeMOT0 SIBJICHUS
Onucanue pU3NUECKUX SBICHUM ¢ TOMOLIbIO MOJIENIEN

[IpakTudeckue pabOTHI:
N3mepenue paccTossHUAMN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Omnpenenenue pa3sMepoB MaJbIX TEN.
N3mepenune temmnepaTypsl Py NOMOIIHU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

CrtpoeHue BemecTBa: aTOMbl M MOJEKYJbI, HX
pazMepsl. ONBITHI, JOKa3bIBaIOLIME JUCKPETHOE CTPOCHHE
BEIIIECTBA

JIBuxenne yactuil BemiecTBa. CBA3b  CKOPOCTH
JOBUKEHMSI 4YacTHL] C  TeMmueparypoil. bpoyHoBckoe
nBUKeHHE, TUdhdy3us

B3aumopeiicTBue yacTHIl BEIIECTBA: IPUTSKEHUE U

OTTAJIKMBAHHUC




ArperaTHble COCTOSHUSI BEILECTBA: CTPOCHHE TIa30B,
KUAKOcTeH M TBEPABIX  (KPUCTAIMYECKHX)  Tell.
2.4 B3auMocBs3p Mexay CBOHCTBaMH BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX M HX AaTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTuueckue paboOTHI:
Ouenka JuaMeTpa aroMa METOJIOM psalioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnpITel 110 HAONIOACHUIO TEIUIOBOTO PACLIMPEHUs
ra3os.
OnpiTbl 10 OOHApYXKEHUIO  JEHUCTBUS  CHII

MOJICKYJIIPHOI'O IMPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKCHHUE. PaBHoMepHOE 51
' HEPaBHOMEPHOE IBUKECHUE
3.9 Cxopoctb. Cpennsisi CKOpPOCTb IPU HEPABHOMEPHOM
' JNBHKEHHUU. Pacuér nmyTu ¥ BpeMEeHM JIBUKECHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
3.3 Tel KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUKCHUS TEIL
Macca kak Mepa HTHEPTHOCTH Tena
34 [InotHocts  BemiectBa.  CBsi3b  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIECHCTBUSA TeEIl
38 Cuna ynpyroctu u 3akoH I'yka. M3mepeHne cuibl ¢
' IIOMOIIBIO JUHAMOMETPA
37 SBnenue TAroTeHUS U cuia TsKecTH. Cuila TSKECTH
' Ha Jpyrux maserax. Bec Tema. HeBecomocTs
38 Cuna tpenus. TpeHHE CKOJIbKEHUS W TPEHHUE IOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
' PaBHOElCTBYIOIIIASA CHIT
3.10 [IpakTuueckue padbOTHI:

OHpC,Z[CJ'ICHI/IC CKOpPOCTH  PAaBHOMCPHOI'O  IBHIKCHUSA




(wapuka B KMOKOCTH, MOJEJIU  3JIEKTPHUYECKOTrO
aBToMOOWIE W Tak pjanee). OmperneneHue cpenHei
CKOPOCTM CKOJBXEHHUs Opycka WIM IIapUKa 110
HAaKJIOHHOM  IUIOCKOCTH. OmnpeneneHue  II0THOCTU
TBEPIOTO Tena. OnbITHI, J€MOHCTPHPYIOLIHUE
3aBUCUMOCTh PACTSDKEHUs (nedopmarviu) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapakTepa COIMpHUKaACAOIINXCA HOBerHOCTeﬁ

dusnyeckue SBICHUSA B IIpUupoac: NMpUMEPLI IBHUKCHUA C

3.11 Pa3IMYHBIMM CKOPOCTSIMU B )KMBOW M HEXHMBOU IIPUPOJIE,
JeUCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOALIIUITHUKA

JIABJIEHUE TBEP/IBIX TEJI, YKUJIKOCTEN 1 TA30B

Hapnenne TtBEpHOro Tena. CrocoObl YMEHBIICHHS H

1 yBEJIMYEHUS 1aBIICHUS
45 JlaBnenue ra3za. 3aBUCMMOCTD JIaBJICHHS Tra3a OT 00bEMa,
' TeMIIepaTyphl
43 [lepenaya naBneHus: TBEPABIMHU TellaMU, XKUJIKOCTAMU U
' razamu. 3akoH [lackans. [lHeBMaTHUeCKHE MaLTUHBI
3aBUCHUMOCTh  JABIICHUS JKUAKOCTHU OT TIyOHHBI
4.4 IMaapocraTudeckuit mapagokc. CooOIIArOITHECS COCY/IBI.
I'mapaBnuueckre MeXaHU3MBbI
Atmocdepa 3emnn u atmochepHoe naBieHue. [puunHel
A5 CYIIIECTBOBAHUS BO3AYIITHOW o00o0mouku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JABICHUS OT
BBICOTHI HaJl ypOBHEM MOPS
46 N3mepenue atmocdepHoro nasieHus. IlpuGops s
' M3MepeHust aTMOc(hEepHOro JaBIeHUS
JleficTBHe >KMIKOCTM W ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BelTankuBaromas (apXxumenoBa) CHiIa. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3gyxormnnaBanue
4.9 [IpakTuueckue padbOTHI:




4.10

411

HccnenoBanme 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TMOTPYXKEHHOH B JKUIAKOCTh YACTH TeJa.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEN0,  INOrpyxkEéHHoe B KuUAKocTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIONIEH CHUJIbI, JCHUCTBYIOIICH
Ha TEJIO B JKHUAKOCTH, OT Macchl Teaa. OIIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, JICUCTBYIOLICH Ha TEJNO B JKUAKOCTH, OT 00BEMa
MOrPY>KEHHOW B KUJKOCTh YAaCTHU Tejla U OT IJIOTHOCTH
KHIKOCTH. KounctpynpoBanue apeomMerpa 1R 0%
KOHCTPYUpPOBAHME  JIOJAKA W  OIlpelesieHne  eé

rpy30I04bEMHOCTH

dusnueckue SBJICHUSA B mnpupoae: BJIMSHUC
aTMocq)epHoro JaBJICHHA Ha JKUBOI OpraHusM, IJIaBaHUC

pBIO

TexHuueckue yCTpOHCTBa: COOOLIAIONIIUECS COCYIIBI,
YCTPOHCTBO BOJONPOBOJA, T'MIPABINYECKUN Ipecc,
MaHOMeETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, SOHEPT'UA

5.1 Mexanunueckas pabota
5.2 Mexann4deckass MOIIHOCTh
£ 3 [IpocTeie MexXaHW3MBI: pbluar, OJIOK, HaKJIOHHAas
' m1ockocTh. [IpaBuno paBHOBecHs pplyara
5.4 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBuio»  MexaHuku.  Koaddunuent
5.5 I0JIE3HOTO nefcTBUs MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHimanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIEN
5.7 Kunernueckas sHeprus
- [Tomnass mexaHuueckass SHeprus. 3aKOH HM3MEHEHHS W
' COXPaHEHUS MEXaHHUYECKON YHEPTHH
£ g [IpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBl  TPEHUs  MpuU




8 KVIACC

Kox
pa3iena

PaBHOMEPHOM  JBMKEHHHM Tela MO TOPU30HTAIBHOU
oBEpXHOCTU. VccnenoBanue yciaoBUi paBHOBECHSI phlyara.
M3amepenne KIIJI nakimonHol mimockoctu. M3ydeHue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCpPIUuu

duznyeckue SBICHUS B npupoac: pbHaru B TCIIC

5.10
YeJI0BEKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 3JIeMEHTHI COIePKAHUS
JJIeMEeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BewiecTBa. Macca u  pa3mepbl
' MoJIeKyl.  OIbITBI, IOATBEP)KIAIOLUIME  OCHOBHBIE
II0JIO’KEHUSL MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, SKUAKOIO U razoo0pa3zHOro
6.2 cocTossHUM BemiecTBa. Kpucramnudeckue u amop¢HbIe
Tena
OOBbsicHEeHHEe CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpuun
6.4 CMaunBaHuE U KalWISAPHBIE SBICHUS
6.5 TemoBoe paclIupeHye u cxxaTue
66 Temneparypa. CBa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Buytpennss sueprusa. CrnocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPTUU: TeIIonepeaada U CoBepIIeHne padoThbl
6.8 Bunel temonepenayu: TEMJIONPOBOJHOCTb, KOHBEKLINS,
' U3Iy4yeHue




KoanuectBO  TEIIOTHL VYnenbHas  TEIIOEMKOCTH

6.9
BELIECTBA
TemsiooOMEH U TEMIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOro OanaHca
6.11 [InaBneHne U OTBEpAEBAHUE KPUCTAINIMYECKUX BEILIECTB.
. VY nenbHas TEoTa IIaBIeHUsS
[MapooOpazoBanne u  KoHaeHcanus. Vcmapenue.
6.10 Kunenne. VYnenpHass  Temiora mapooOpa3oOBaHUS.
. 3aBUCUMOCTh TEMIIepaTypbl KMIIEHUSI OT aTMOC(EPHOIro
JIaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 OHeprus TomuBa. Y ieibHasl TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIUIOBOTO ABUrarens. TersoBble ABUraTeld U 3alluTa
OKpY>Karollen cpeibl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS SJHEPTUH B TEIIJIOBBIX
6.16
rporeccax
[IpakTuyeckue paboTHI:
OneiTbl 1O OOHApyXEHHIO  JEHCTBUSL  CHUJ
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OneITHl 10 BBIPAIIMBAHUIO KPUCTAIOB IOBAPEHHON
COJIM WJIN caxapa.
OnpITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACUIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TEJl.
6.17 Omnpenenenue AaBaeHNs BO3AyXa B OaNIOHE MINPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JTMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPUYECKOW TpyOKe OT
TeMIEPaTypPBhI.

Halmronenve n3aMeHeHnsl BHYTpEHHEH DHEPTUu Tela B
pe3yibTaTe TeTuIonepeaad U padoThl BHEITHUX CHJL.

HccnenoBanue SABJICHUA TEII00OMEHa npu




CMEIIMBAHUH XOJOJAHON U TOPsYEH BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpU TEmI00OMEHEe ¢ HarpeTbiM MEeTaNIMYeCKUM
LUJIVHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3IyXa.

OmnpexneneHue yaenbHON TEILIOTHI IIABICHUS JIbJA.

dusnueckue SBICHHS B TPUPOAC: MOBEPXHOCTHOE
HaTsOKCHUC W KallWJUIAPHBIC SBJICHUA B IIPHPOAC,
6.18 KpUCTAJUIBI B npupoje, uznyduenue CoJiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

TexHudeckue  yCTpOWCTBA:  KallWJULIPBl, IIPUMEpHI
HCIIOJIb30BAHUSl KPUCTAJIOB, >XKMIKOCTHBIM TEPMOMETD,
6.19 JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPbI, ICUXPOMETp, MapoBas TypOuHA,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poga dJIEKTPUUECKUX 3apsi0B

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kynona
7.2 (3aBHCHMOCTb CHJIbI B3aUMOJAEHCTBUS 3apsKEHHBIX TEJ OT

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

Onexrpuueckoe nose. Hanpsyk€HHOCTh JIEKTPUUECKOTO
7.3 nosid. IIpyHIMN cynepno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenu QJICKTPUYCCKUX 3apda0B. aﬂeMeHTapHHﬁ

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

ONEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS
7.6
JJIEKTPUYECKOT0 TOKA. ICTOUHMKY MIOCTOSHHOIO TOKA




HeuicTBust 3JIEKTPAYECKOrO TOKa (TemoBoe,

1.7 XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B

KHUAKOCTAX M razax

Onektpuyeckas uenb. Cuia Toka. OJIEKTPUUYECKOE
7.8

HarpsHKeHHe

CornpoTuBieHue MIPOBOJHHUKA. VYnensHOE
7.9

COIIPOTHBIICHUE BEILIECTBA
7.10 3akon OMa it yyacTKa Lenu

[TocnenoBarenbHOE W NapajUieIbHOE  COEIUHEHUE
7.11

MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoyna — Jlenua

DNeKTpUYecKue HEenu U MOTPEOUTENH SIEKTPHUECKOM
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkanue

[ToctosinHbie MarHuThl. B3anmojeilcTBHE MOCTOSHHBIX
7.14

MarHuToB

MaruutHoe mone. MarHuTHoe mone 3eMiIu U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneIT Dpcrena. MarHuTHOE MoJe IEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHne >eKTPOMarHuTOB B TEXHUKE

JlelicTBME€ MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
7.17

3JEKTPOJIBUTaTeNe B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCTIIOpTe

Oneitel @apanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18

naaykuuu. [Ipasuno Jlenna

DNEeKTpOreHeparop. CriocoOsr MOTy4YeHUs
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTudeckue pabOTHI:
7.20 OMnbITH 10 HAOJIOCHHIO DJICKTPHU3AIMN TET MHIYKIIUEH

U IIPU CONPUKOCHOBEHHH.




HccnenoBanue nAEUCTBHUS DJIEKTPUYECKOrO IO  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl BJIEKTPUUECKON Lenu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPEe3UCTOp, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKCHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepHalia.
[IpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUW  TPHU
MOCIIEZIOBATEIbHOM ~ COEIMHEHUU JABYX PE3HCTOPOB.
[IpoBepka mpaBuiia A7 CHIbI TOKA MPHU MapaLICIbHOM
COeNMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKA, HIYLIET0 4Yepe3 Ppe3UcTop.
OnpenenieHne  MOIIHOCTUM  3JIEKTPUYECKOIO  TOKa,
BBIIEIISIEMOM Ha pe3ucTtope. MccneqoBanue 3aBUCUMOCTH
CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HAMPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJIsl MOCTOSTHHBIX MAarHUTOB MPU
ux oOveauHeHMH ©  pasneneHun. VccnemoBanue
JENUCTBUSI DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPHUPYIOIIHNE  3aBUCUMOCTH  CHJIBI
B3aUMOJCICTBUS KaTyIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBleHUs TOKa B Karymke. l3ydeHue

HCﬁCTBHﬂ MAaroiMuTHOrO I0Jii Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanune u H3y4YeHUe paboThI
DJIEKTPOABUIATENS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTel 1O

HUCCICIOBAaHHUIO ABJICHUSA SHCKTpOMaFHHTHOfI HHAYKIUU:




HUCCICIOBAaHUC W3MEHEHHMI 3Ha4YeHUSI U HaIrpaBJICHUA

HMHAYKOUMOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBIIEHU B  arMmocdepe, OJICKTPUUECTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3eMiiu, Apeld MoCcoB,
POJIb MAarHUTHOTO TOJISA TSI )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHuuyeckue ycTpoMCTBa: JIIEKTPOCKOI, amIepMeTp,
BOJIBTMETP, PEOCTaT, CYETYUK IIEKTPUUYECKOM SHEPIuH,
AJIEKTPOOCBETUTENBbHBIE  MPUOOPHI,  HAarpeBaTelIbHBIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKUE
MpeIOXPaHUTENH, JIIEKTPOMATHUT, JJIEKTPOJBUTATEIH

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KNIACC
Kon
Konx snementa [IpoBepsiemble 27IEMEHTHI COAEPIKAHMS
pasznena
MEXAHWYECKUE ABJIEHUA
8.1 Mexannyeckoe JABWXKeHHE. MarepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCHTEIBHOCTD MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpPHOE NPSMOJIIMHENHOE JBUKEHHUE
HepasaomepHoe IIPSIMOJIMHENHOE JBUKECHHUE.
8.4 Cpeansis ¥ MIHOBEHHas  CKOpPOCTh  Tela  MpuU
8 HEpaBHOMEPHOM JIBUKEHUU
8.5 YckopeHnue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEWHOE
' JIBIDKEHUE
8.6 CBoboanoe nagenue. OnbiTel ["amunes
PaBHOMEpHOE ABM)KEHUE 1O OKpYXHOCTH. Ilepuon n
8.7 yacTtoTa oOpamenus. JIuHEWHass W yrioBas CKOPOCTH.
L{eHTpOCTpEMUTENBHOE YCKOPEHUE
8.8 ITepBsiit 3akoH HproToHA




8.9

Bropoii 3akon HetoTona

8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIUIT CyNIePIIO3UITUN CHIT
8.12 Cwia ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: CHIIAa TPEHHUS CKOJBKEHHS, CHJIa
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS
814 Cuna TsKECTH M 3aKOH BCEMHUPHOTO TSTOTCHUSI.
' Yckopenne cBOOOTHOTO MaCHHS
815 IBmwxkenne  tianer  Bokpyr  Comuma.  Ilepsas
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 Tieperpy3Kku
816 PaBHOBecMe  MaTepUaIbBHOW  TOYKU.  AOCOJIFOTHO
' TBEPAOE TEIIO
8.17 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OCBIO
' BpaieHus. MomeHT cuitbl. LleHTp TshkecTn
8.18 HNmnynsc Tena. MI3menenue ummynbca. UMIynbc cuiisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABM>KEHNE
8.21 Mexanuyeckas paboTa U MOIIHOCTb
8.9 PabGora cun Tsxectw, ympyroctu, TpeHus. CBs3b
' SHEPIruu 1 paboThl
8.23 [TorennuanbHass SHEpPrusi Tejla, MOJHATOrO  Haj
. MOBEPXHOCTBIO 3eMIIU
8.24 [ToreHunanbHas SHEPrUs CXKaTON NPYKUHBI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOMH
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUN
[TpakTiueckue pabOThI:
Omnpenenenne cpeaHeil CKOPOCTH CKOJIbKEHHUS Opycka
WIA JBWKEHHS [IapuKa I10 HAKIOHHOW TUIOCKOCTH.
8.7 OmnpezneneHue yCKOpeHUsi Teja MpH paBHOYCKOPEHHOM

JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.
HccnenoBanne 3aBUCHUMOCTH IYTH OT BPEMEHH IpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.

HpOBepKa TUIIOTE3bL: C€CJIM IPU PABHOYCKOPCHHOM




8.28

8.29

JBYKCHUU 0€3 HaYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psSJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccnenoBanue 3aBUCIMOCTH CHJIBI TPEHHUSI CKOJIbKEHHS
OT CWIbl HOpMaJbHOro JaBiieHus. OrnpeneneHue
kodduimeHTa TpeHus CKoubkeHus. OnpenerneHue
KECTKOCTH TPYXUHBL. OmnpezencHue padOThl CHIIBI
TPEHUST TIpU PABHOMEPHOM JIBWKCHHU Tela IO
TOPU30HTAILHON TOBepxHOCTH. OmnpeneneHue padboThI
CUJIBl  YOPYrocTM  NpH  HOAbEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETIOJIBXKHOTO W TIOJBHXKHOTO

0JIOKOB

@u3nYeCKUe ABJIECHUSA B MPUPOJIE: TPUINBBI U OTJIUBBI,
JBWKeHHE IuiaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  CHOUIAOMETP, JAaTYUKHU

MMOJIOKCHUS, pACCTOAHHUA U YCKOPCHU A, PAKCTHL

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

Konebarensnoe nemxenne. OCHOBHBIE XapaKTEPUCTHKH

> KoJIeOaHUI: TIeproJ], YacToTa, aMIUIMTY 1A
9.9 MareMatnuyeckuit u IIPY>KUHHBIN MAasITHUKH.
' [IpeBparieHue sHepruu Npu KoaedaTenbHOM ABHKEHUN
93 3aryxawmue KosneOaHus. BbIHyXIE€HHbIE KoJeOaHMUs.
' Pe3onanc
Mexannueckue BosHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeYHble BOJIHBL. J[JIMHA BOJHBI U
' CKOPOCTb €€ paclnpocTpaHeHHs. MeXaHWYeCKUue BOJIHBI
B TBEPJIOM TeJIe, CEHCMUYECKUE BOJIHBI
9.5 3ByK. ' pOMKOCTE 1 BbICOTA 3BYyKa. OTpa)keHue 3ByKa
9.6 WHudpa3Byk U ynbTpa3Byk
[TpakTuyeckue paboTHI:
Omnpenenenne YacTOTBl HW  TEpUoAa  KoJeOaHWi
9.7 MaTEMaTHYECKOTO MasiTHHUKA.

Ompenenenne YacTOTBl HW  TEepUoAa  KoJeOaHWi

MPY>XUHHOT'O MadTHUKA




HccnenoBanue 3aBUCHUMOCTH TIepuoja  KoJeOaHHWI
IIOABCHICHHOIO K HHUTH pr321 OT MOJHWUHBI HHUTH.
HccnenoBanue 3aBUCHMOCTH —Tepuoja  KoJeOaHWi
NPY>KMHHOTO MasTHHKAa OT Macchl Tpy3a. IIpoBepka
HE3aBUCUMOCTH nepuoja KoneOaHui rpys3a,
IDOABCHICHHOI'O K HHUTH, OT MAacCChl pr38, 148 )KéCTKOCTI/I

npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO Ma/IeHus

dusnyeckue SBJICHUS B Ipupoac: BOCIIPUATHEC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
I[yHaMH, X0
99 TexHuYeckne yCTpOKMCTBA: 3XOJOT, HCIOIb30BaHUEC

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

BJ'ICKTpOMaFHI/ITHOC I10JIC. :‘)HCKTpOMaFHI/ITHHC BOJIHBI.

104 CBoIiCTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarauTHas mpupoaa ceera. CKOpOCTh CBeTa.
' BosiHoBBIE CBOMCTBaA cBETa
10 [TpakTryeckue paboTHI:
10.4 N3yuenne CBONCTB  IJJIEKTPOMATHHUTHBIX BOJH  C
MOMOIIBI0 MOOWIIBHOTO Tene(oHa
dusnueckue sBIEHUS B IpHpoOJE: OHOIOTHYECKOe
10.5 neiicTBue BUJUMOTO, yIBTPaPHOIETOBOTO u
PEHTI'€HOBCKOT'O U3ITy4eHUN
106 TexHuueckue yCTpOMCTBA: UCIIOJIb30BaHHE
. AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBas monens cBera. MicTouHuku cBeta
11.2 ITpsimonuHEtHOE pacipocTpaHEHHE CBETA
Otpaxenue cBera. [1mockoe 3epkaio. 3aKOH OTPaKEHHS
11 11.3
CBETa
114 [Ipenomnenne cBera. 3aKOH MPEIOMIICHHS CBETa.
' [TonHOE BHYTpEHHEE OTpaskeHHE CBETa
115 JIunza. Xop nyyen B IMH3E




11.6

11.7

Ontrueckas cuctema QoToarnmnapara, MHAKPOCKONA H

TEJIECKOIA
I'maz kak onTudeckass cuctema. bim3opykocTs u

JaJIbHO30PKOCTDb

11.8

11.9

11.10

Paznoxenue 6emoro ceeta B criektp. OnbiTel HetoTOHA.

CroxeHue ciekTpaibHbIX 1IBETOB. [{ucnepcus ceera

[TpakTuyeckue paboOTHI:

HCCJ’ICI{OB&HI/IC 3aBUCHMMOCTH

yriaa — OTpaxKeHUs

CBETOBOTO JIy4a OT yTIJja MaJeHHS.

W3yyeHue XxapakTepUCTHK W300paKeHUs MpeaMera B
IUIOCKOM 3€pKalie.

HccnenoBanre 3aBUCHMOCTH  yIJIa  MPEIOMIICHHSI
CBETOBOT'O Jiyda OT yIJia MAJICHUS Ha TPAHUIIC «BO3AYX —
CTEKJIO».

[Toryuenne n300pakeHHd ¢ TTIOMOIIBIO COOMPAOIIEH
JIMH3BI.

OmnpeneneHne GOKYCHOrO PACCTOSIHUS M ONTHYECKOM
CHJIBI COOMPAOIIIEH JTHH3BI.

OMBITHI IO PA3JI0KEHUIO OETIOr0 CBETA B CIICKTP.

OneITel 1O BOCIIpHUATHUIO IBETAa MPEAMCTOB IIPU HUX

HaOJII0/IEHUU Yepe3 I[BETOBbIE (PUIIbTPHI
dusnyeckue sABIEHUS B npupoze: 3arMeHus CoiHia u
JlyHbl, 11BE€Ta TEJ, ONTHYECKHUE SIBICHUS B atMocdepe

(uBet HeOa, pedpakuus, paayra, MUPax)

11.11

KBAHTOBBIE

12.1

TexHuuyeckue yCTpOﬁCTBaZ OYKH, IEPUCKOII,

¢doToamnmapar, ONTHYECKUE CBETOBOIbI
ABJIEHUA

OneiTel Pe3zepdopna u miaHeTapHas MOJAENIb aTOMA.

Mopneins aroma bopa

12 12.2

12.3

I/ICHYCKaHI/IC N IIOTJIOIICHUE CBCTAa aTOMOM. KBaHTHI.

JInHelyaTeie CIIEKTPBI

PagnoakTuBHOCTH. Anb(da, OeTa- 1 raMma-u3myyeHHs

12.4

CTpOCHI/Ie ATOMHOTO  sAJpa. HyKJ'IOHHaH MOACIb

aTOMHOTrO sapa. M30Tomsl




PannoaktuBHble mnpeBpamieHus. llepuon momypacmana

12.5
ATOMHBIX 1P
126 SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apslOBOTO U
' MacCOBOI'0 YHCEI
12.7 OHeprus CBA3U aTOMHBIX sep. CBA3b MAaCChl U YHEPTUU
198 Peakuuu cunresa u nenenus snep. Microunuku sHeprun
' CouHua u 3B€311
12.9 SnepHnas osHepreruka. JlelicTBHUE  paJMOAKTHUBHBIX
' M3JIy4EHUH Ha )KUBBIC OPraHU3MbI
[TpakTuyeckue paboOTHI:
HaOnroneHue CIUIOIIHBIX UM JIMHEHYAThIX CHEKTPOB
1210 U3ITy4YEHHUS.
HccnenoBaHue TPEKOB: W3MEPEHUE DHEPIMM YACTHIIBI
110 TOPMO3HOMY ITyTH (110 hoTorpadusm).
W3mepenue paanoakTuBHOro hoHa
dusuyeckue ABICHUS B IPUPOAE: ECTECTBEHHBIN
pasvoaKTUBHBII ¢om, KOCMHUYECKHE Ty4H,
12.11 paZOaKTUBHOE W3JIyY€HHE MPUPOJIHBIX MHUHEPAJOB,
JICUCTBHE PAJUOAKTUBHBIX H3JIy4EeHUMH Ha OpPraHU3M
4eJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHIUBUYAJIbHBIN JO3UMETpP, Kamepa Buibcona




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJbI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKHUX U 3apyOeXHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUCHHBIX (PU3NYECKUX SBICHUI
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMHM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU U MCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajad;
YMEHHUE XapaKTepu30oBaTh CBOWCTBa Tel, (U3NYECKHUE SBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA Tel U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
coOIOIeHHsT MPaBMII O€30MacCHOTO TpyAa: HaOMIoJeHUE (HU3HUIECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATD €0 PE3yIbTAThI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (U3NYECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYUEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECJIOXHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKLUUH,  MPEIACTABIATH
MOJIyYEHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATh MTOTPEITHOCTH, JACTaTh BEIBOBI IO PE3YJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BACHEHHS (1)I/I3I/I‘IGCKI/IX IMpoucccoB

YMmeHue oOBSCHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YUYEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBUE 3a/1ayH,
BBISIBJISATh HEJOCTAIOILIME JIaHHbIE, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHbIC JTaHHBIE,
IPOBOJUTH PACUYETHI U OIEHHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHe UCNONb30BaTh 3HaHUS O (U3HYECKUX SBICHHUAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTIKCHUHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMaLUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYCHHOW WH(OpPMAIIMM HA OCHOBE UMCIONIMXCA 3HAHUA H
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCHOJb30BaThb  IpPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHuid HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEp)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WNurtepuer; BinameHue 0a30BbIMM  HABBIKAMH  ITpeoOpa3OBaHMS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

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




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKMUE SABJIEHU S
11 Mexannueckoe JaBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUYKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE ABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEa OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSIMOJIIMHEHHOTO IBUKCHUSI:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIUH CKOPOCTH, IPOCKIIUU
nepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydac pPaBHOYCKOPEHHOI'O
PSIMOJIMHEHHOTO IBUKCHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl IS TPOEKIIUU TIEPEMEIICHUS, MPOEKIIMA CKOPOCTH M TMPOEKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBHCHMOCTH OT BpPEMEHH ISl MPOCKIUU YCKOPEHHUS, MPOCKIUH
CKOPOCTH, TPOEKIMH TMEPEMEIIECHUs,, KOOPAUHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
CBoboaHoe mazenue. Popmysibl, OMKCHIBAIOIINE CBOOOIHOE MaACHHUE Tea I10
15 BEPTUKAIM (JBUXKCHHUE Tela BHH3 WJIM BBEPX OTHOCHTEIBHO IMOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




MPOEKIIMA CKOPOCTH ¥ KOOPJIWHATBHI TP CBOOOJHOM TAJCHUU Tela IO

BEPTUKAIH

CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH YEPE3 PaaUyC OKPYKHOCTH U TEPUOL

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMmyiia Ui BBIYACIECHUS YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
v = 1
T
Macca. ITnotHocTh BemecTBa. @opmyiia [l BBIYUCICHUS INIOTHOCTU:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =-Fp
112 TpeHne nokos U TpeHHUe cKoabxkeHus. Dopmyna 17 BBIYUCICHUS MOYJIS CUIIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUSA:

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
®opmyna 1715 BBIYMCIEHUS CUJIbI TSHKECTH BOIM3M oBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
p=mb

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIHUHU. CDOpMy.TIa JUIS BBIYMCIICHUS MOTEHIIAIBLHOM




OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIus:

E=E;.+E 2
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanicHre MEXaHMYECKON SHEPTUH ITPU HAJIMYNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
F
P=—-
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=P+ P
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aui ONPEACICHHS BBITAIKUBAIOLIEH CHIIBI,
JIEMCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEeHTa TPEHUS CKOIbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
Kosie0aHu NMPY)KMHHOTO MasiTHUKA; MOMEHTa CHJIbl, JEHCTBYIOLErO HA phIyar;
paboThl CWJIBI YNPYrOCTH MPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeJla U OT IUVIOTHOCTH KUJIKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO TABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHHE, OT CTENEHU
nedopmaiuu NpyKUHBI;, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoAa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpUOAA
Kojie0aHui MPYXUHHOTO MasTHUKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue sA61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TPUIHNBBI W OTJIWBBI, JABMXCHHUC IIJIAHCT Conueynon CUCTEMBI,




PEaKTUBHOE IBHKEHUE JKUBBIX OPraHU3MOB, PbIUaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(epHOro MaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIaroIuecs: COCybl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETHUYECKOH  TEOPUH  CTPOCHHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIIECTBa.
Kpucrammmueckue n amopgHbIe Tena

25 JBuxenne dyactunl BemiectBa. CBsS3p  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temneparypoii. bpoyHoBckoe nBmxenue, U ysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacupeHne U CxaTHe

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprus. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buzp! Teronepeaaun: TEIIONPOBOJHOCTh, KOHBEKIIHS, U3Ty4eHUE
HarpeBanme wu oxnaxkaenue Ten. KomuwdecTBO — TeIIoTH. — YaenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS] PHEPrMM B TEIJIOBBIX MpOIEccax. YPAaBHEHHE TEIIIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

210 UCTapeHus W KoHAeHcanuu. KumeHue KHUIKOCTH. YJenpHass TeIuioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxHocTh BO31yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AallH. YILCJIBHaSI TCILIOTA IIJ1aBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunuunst pabots! TermoBbix Asuratencii. KI1/1 reruioBoro apuratens

Ilpakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LMJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJCHUS TEIIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpSI‘I@fI BOJbI; IIpoHecCa NCIapCHus

2.16

Qusuueckue s6NeHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Ten. J[Ba BUa 3IEKTPUUECKHUX 3apsi0B
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

Onexrpuueckoe mnone. Hanpskx€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE 5SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU

3.6

[TocTostHHBIN nekTpuyeckuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.




Hanpsixenue.

I=qg/t,U=A/q

:‘)J'IeKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYIECKOC COIIPOTUBJICHUC:

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memum: | = U/R
[TocnenoBarenbHOE COEIMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHH
MarHUTHOM MHIYKLIHUH
313 MaruutHoe T1I0JIE HOCTOSHHOTO MarHuTa. B3auMoJelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHEe MarHUTHOTO ITOJIsI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apazes. SABnenue snekTpoMarnuTHON MHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanure 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €r0 IMOIICPEYHOro CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA IS CUJIbI JJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE TOJIE 3eMJIH, TP MOIIOCOB,
POJIb MArHUTHOTO TIOJIS IS KU3HH Ha 3eMIIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CU€TUYMK  DJIEKTPHUYECKOW  DHEPTUH,  AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AIEKTPUICCKHE
NPEIOXPAHUTEIH, DIEKTPOMArHUT, OSJEKTPOABUTATENb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA
3.19 DJeKTpoMarHuTHbIC BOJHBI. [1IKasa 3J1eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas Mmojieib cBeTa. [IpssMoIuHEHOE pacipoOCTpaHEHHE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' mun3el: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnrTuyeckue npudopsl
IIpakmuyeckue pabomol
M3mepeHue onTHYecKO cuibl coOHparomiel JMH3bI; (POKYCHOTO PacCTOSIHUS
coOuparoriei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MpeAMETa U N300paKeHMUs,
396 KOTJ1a MpeJIMET PacIioyio’KeH B IBOMHOM (pokyce), moKazaTess MpeoMIICHHs CTEKIIA.
' UccnenoBanme cBoiicTBa u300pa)KeHUs, TMOJYYEHHOTO C  IOMOIIBIO
coOuparomiel JIMH3bl; U3MEHEHNUsI (POKYCHOTO PAcCTOSIHHSI ABYX CJIOKEHHBIX JIMH3;
3aBHCHMOCTH yTJIa TPEJIOMIIEHUSI CBETOBOTO Jy4a OT Yrjla MaJCeHUS Ha TPaHUIE
«BO3yX — CTEKJIO»
3.97 Qusuueckue ssnenus 6 npupooe. 3atmMenus ConHua u JlyHbl, IBeTa Ted,
' onTHYECKHUE SIBJICHUS B aTMocdepe (11BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPUCKOI, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBLBLIE SIBJIEHUA
A1 PagnoaktuBHOCTh. AJb(da-, Oera-, TaMma-u3nyueHus. Peakuuu anbga-u Oera-

pacnana




4.2

Omneitel Pe3epdopna o paccesauio anbda-dactuil. [Lranerapnas Mozenb atoma

4.3 CocraB aroMHOTO sigpa. M30TOmb!

4.4 [Tepuon momypacnaza aTOMHBIX AP

4.5 SnepHble peakuu. 3aKOHBI COXPAHSHHS 3apsIOBOI0 U MAaCCOBOT'O YHCE
Qusuueckue s61eHUs 6 npupode. ©CTECTBEHHBIM PaJMOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIydd, PaTUOAKTUBHOE W3IIyUCHHE MPHUPOJHBIX MHUHEPAJIOB,
JECHCTBUE PaJIMOAKTUBHBIX U3JTydCHUH Ha OPraHU3M YeJIOBeKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, WHANBUAYAIBHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa




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

» ®usuka: 7-i kiacc: 6a30BbI YpOBEHb: YUEOHUK; 3-€ U3jaHuE, epepaboTaHHOE
[leppikun M.M., UBanoB A.U. AkimonepHoe ooniectBo «M31arenscTBo
«IIpocBemenue»

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

» ®uzuka: 9-i knacce: 6a30BbI ypOBEHB: YUEOHUK; 3-€ U3aHue, NepepadoTaHHOE
[leppiikun .M., I'ytHuk E.M., iBanoB A.W. u 1p. AKIIMOHEpHOE 0OIIECTBO

«3narensctBO «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

®denepanbHas padouas mporpamma cpeHero oouero oopazoanus pusrka
(6a30BbIl ypoBeHB) 7-9 Kiacchl. TeMaTHuyecKue KOHTPOJbHbBIC U
caMocCTosITeNIbHbIE paboThl 10 ¢usuke. 7,8,9 kinacc. I'pomueBa O.1.PeimkeBuy

A.TI. CoopHnuk 3ama4 o ¢usuke mig 7-9 kinaccos.- M.:IIpocBemienue

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



http://markx.narod.ru/pic/ - ¢pusuka B mkoure.

[{udpoBbie 06pa3oBaTeIbHbIC peCYPChl. — PexkuM mocTyra:
http://www.openclass.ru.

DreKkTpoHHbIC yueOHUKH 10 (usuke. — Pexxum nocrymna: http://mwww.fizika.ru.
BuneoomnbiTel Ha ypokax. — Pexxum poctyna: http:/fizika-class.narod.ru
Ennnas xomtekius mudpoBeix 00pa3oBaTeIbHBIX peCypcoB. — Pexkum mocTyma:

http://school- collection.edu.ru






