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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MpOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE 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
KOHLETLINHU MTpenoiaBaHus yueoHoro npeamera «Ousukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YalOIIMXCS WU OpraHM3alli0 HU3yYeHUs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METAlpeIMETHBIM pe3yJibTaTaM OOYUEHHs, a TAKXKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOoro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSl MPEIMETHOTO COAEpKaHUA U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

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

®dusurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIOTHEeH, acTpoHOMHEH © (U3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAy4YHYIO KapTUHY MHpa,
IpeloCTaBsieT HauboJiee SCHble O00pa3lbl NPUMEHEHHS HAyYHOrO METoJa
MO3HAHUS, TO €CTh CII0C00a MOTYyUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00yJyaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJIb30BATh HAYYHBLIC AOKA3aTCJILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpranuzamusx Poccuiickoit @enepauuu, peann3yONIMX
OCHOBHBIE 00111€00pa30BaTEIbHBIEC MPOTPAMMBI.

Lenu nzydenust GU3uKu:

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

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METO/I€ MO3HAaHUA 1 (HOPMUPOBAHUE
HCCIIEIOBATENIHCKOTO OTHOIICHHUS K OKPYKAIOITNM SIBJICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIIEAYIONIUX 3a/1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

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

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

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

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

3HAKOMCTBO cO cepamu TpoheCCHOHAIBHON JAEATEILHOCTH, CBI3aHHBIMU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



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

[Ipennaraemselii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CIUcKa SKCIIEPUMEHTAIBHBIX 3a/IaHUil, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

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

®usuka — Hayka o mnpupone. fBneHus npuponbl. DHU3UYECKHUE SABICHUSA:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue Quanueckux BelWyuH. DPuUznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAy4HBI METOJ TO3HAHUS: HAONIOJEHHE, IMOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmoaaemoro siBiaeHus. Onucanue GU3NUEeCKuX SIBICHHUM C MOMOIIIBbIO MOIeen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

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

Jlabopamopnwie pabomul u onvimaul.

1. OmnpenesieHHe IEHBI IeJICHUS IIKaIbl U3MEPUTEIIBLHOTO Mprbdopa.

2. H3mepenue paccTOsTHUN.

3. Mmepenue o0bEMA )KUAKOCTH U TBEPJOTO TEA.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.
6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
[IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlIe, YeM OOJIbIle BhICOTA
MyCKa.
IlepBoHaYa/ibHbIE CBEACHUS 0 CTPOCHUH BelleCTBA.

Ctpoenue BemiecTBa: aTrOMbl W MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dacTtul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temriepatypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzaumomeicTBue dacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPJbIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysum.



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

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJOM pSAOB (C  HMCMIOJIb30BAHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh NPU HEPABHOMEPHOM JABMKEHHH. Pacuer myTtu u
BPEMEHU JIBUKCHUSL.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTtBue Ten Kak MpUYhHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IUHUIIC
00BEMa BEIeCTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOW HpsiMoi. PaBHoxelcTBytomas cui. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMYeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

2. OmpeneneHre CpeHEN CKOPOCTH CKOJBXKEHHS Opycka WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, Temmeparypbl. l[lepenaua paBieHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHHUS
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 MOrPYyKEHHOE B HUX TeJ0. BulTankuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

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

4. OnbITbl, JEMOHCTPUPYIOIIAE 3aBUCMMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
YKUJIKOCTh YACTH TE€JIA U OT IUIOTHOCTH KUIKOCTH.

5. KoHCcTpynpoBaHne apeoMeTpa WIM KOHCTPYMPOBAHUE JIOOKU U
OIIpEICIIEHUE €€ TPY30NOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

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

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwioy MexaHuku. KoadduumeHnt momesHoro nencTBus (naiee —
KIIJI) mpocthix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIHUS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HUccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOW SHEPIUM.

8 KUIACC

TenJioBbIe AIBJICHUSA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TEmIoBOe pacliupEHre U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuecTBo TemnoTsl. YaenbHas TEMIOEMKOCTh BeHIECTBa. TeminooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

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

3aKOH COXPAHEHUS U MPEBPAILLECHUS YHEPTHH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

N3meHenue paBieHUs ra3a NMpU U3MEHEHUHM 00bEMa M HArpeBaHUM WM
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctosHCTBA TeMITepaTyphl TIPH TIIABJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIJIOTHI, MOJYYEHHOTO BOAOW  IIpHU
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

OnexkTpuzanus Ten. J[Ba poja 3JEeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

Onektpuueckoe mnoje. Hanpspk€HHOCTH 3iiekTpudeckoro moiis. [lpuHuwmm
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



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

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

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

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 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. [[eliCTBME MarHUTHOTO MOJI HA MPOBOJIHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKHUX 3apsI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1osie Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNeKTpOreHepaTop MOCTOSIHHOIO TOKa.

Jlabopamopuvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

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

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro [JIMHBI, IUIOWAAUM MONEPEUHOTrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOp.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aWMO/ICHCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATYIIKM C TOKOM M MAarHuTa OT CHJIbI TOKAa W HanpaBJEHUsS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

MexaHu4ecKkue siBJICHUA.

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

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

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

ITepBeiit 3ak0H HproToHa. Bropon 3axkon HeroTrona. Tpetuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

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

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

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

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TEI.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro 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 THUIIOTE3bI: €CIIM TPU PABHOYCKOPEHHOM JBIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH 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
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO 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.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka W BbicOTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

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

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoAoabHbIX U MTONEPEUYHBIX BOJIH (Ha MOJENN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEpHOJa KOeOaHUl MPY>KUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Tpy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L e

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
CBETAa.

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
pacnpoctpanenue cBera. 3atMeHus ConHna u JIynsl. Otpaxkenue ceeta. [1nockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas 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.

[IpssMonMHEHOE pacIpOCTPAHEHUE 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.

[Tpuniun aeiictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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 U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne (OKYCHOTO PACCTOSHUS W ONTHYCCKOW CHIJIBI COOMparoIen
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

KBaHToOBbBIE sIBJICHMS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOrIoeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAI0BOIO U MacCOBOTO YHCE.
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 U3JIy4eHHS U MOTJIOLIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITy4YEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
U 0000mICHWS  TPEIMETHOTO  COACp)KaHWUS ©  OMbITa  JEATEIHHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHATH (DU3NUECKHE
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHUWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

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

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

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

OOBSCHATh HAYYHBIC OCHOBBI HanOOJIee BaXHBIX JOCTHKCHUH COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTUHU.

Kaxmas w3 TeM MmaHHOTO MOMYJsS BKIIOYAET OAKCICPUMEHTAIBLHOE
UCClIeIOBaHNE 000O0MIaroero xapakrepa. Moaynb 3aBepIIaeTcsl MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHuUsl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT copMUpOBaHbI CIEAYIOUIUE JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHUSA:

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLHUOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBaHHOCTh HaBbIKA pe(dIeKCUU, NpPU3HAHME CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBJICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

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

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e 8) ajanTanuM K HM3MEHSAKOIMMCH YCJIOBHAM CONHMAJIbHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBINOJHEHUU UCCIECIOBAHUN U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

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

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINYECKUX 0OBEKTAX U SIBICHUSAX;

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

e - IUIAHUPOBAHHME CBOETO pPAa3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIB30BaHUEM (PU3NYECKUX 3HAHUN;

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

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICWCTBHS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

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



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIIOJIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

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

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(POpPMALHUIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

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

NPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PUBHMUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

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

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXE€MaMH, AUarpaMMaMu, HTHOU TrpauKoi 1 UX KOMOWHALIUSAMU.

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, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aro’KeJIaTeILHOCTH OOIIEHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

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

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: paCIpeleNisiTh POJd, OOCYXJaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

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

OPUEHTUPOBATbCA B  PA3JIMYHBIX [OAXOAAX MPHUHATUS  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHs)  Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYIOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEJNb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECHUCTBYIOIIAS
cwia,  gedopmanms  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, Tepeaada MAaBJiCHUS TBEPABIMH TENaMH, XUIKOCTAMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE H3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXaIollleM MHpEe, B TOM UHCIe (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJOBeKa, MPU ATOM NEPEBOJIUTh MPAKTUYECKYIO 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, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIWalIbHAs JHEPTHsi), MPHU OMHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ MpPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

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

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIN3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh NOPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh [P HNOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITBI IO HAOMIONECHUIO (PU3NYECKHX SBJICHUN WIH
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIPYroCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcOOUMpaTh YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeasioKEeHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBbIE H3MEpeHHs (PU3NUECKHX BEIUYUH (IJIOTHOCTD
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 WHCTPYKIUU: TPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOAA, THUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOr0 HCIHOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
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
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
auTepaTypy  (pHU3MYECKOro  CcOAepXaHHs, CIPaBOYHbIE MaTepHabI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMAINU (HU3UIECKOTO COACPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax MPOEKTOB
WIM Y4eOHBIX MCCIEJIOBaHUM, NpPH H3TOM TPaMOTHO HCIOJIb30BATh



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAaHHUM paclpeneniTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHUX.

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

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, AIECKTPUIECKOE MOJIe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUIM TOK, MATHUTHOE T10JI€;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0npPOBOHOCTD, KOHBEKIIHS, H3JIyYEHHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHUI0O UX XaPAKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTaJUIbl B mpupone, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 337a4y 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 JSHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIbHAs BIIAXKHOCTb BO3/yXa, JJIEKTPUYECKUMN 3apsih,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE 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
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 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 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: 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
IIPOBEJCHHUSI UCCIIEN0OBAHUs, J€1aTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
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, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEpPSAEMBbIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEMAJIOKEHHOTO
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
CEUEHMSI U Y/ICIIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOJAHUKA, CUJIBI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
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, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE 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 IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 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)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 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
auTepatypy  (QHU3MYECKOro coAepKaHHs, CIPABOYHBIE MaTE€pHAIbI,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTIEKTUPOBAHUSI 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 pacTlpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33Jja4aMH, CJIECIUTh 3a BBINOJIHEHHUEM IUIaHA JEHCTBUM U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3Ku, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHUS U TOTJIONIEHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
najJieHUue TeJl, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTH, B3aUMOACHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3iiockeHne Oesoro cBeTa 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;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 03XO, IIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYEeHUN Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIHMCHIBATh M3yYCHHBIEC CBOMCTBA TeN M (PU3MUYECKHE SIBJICHUS, MCTIONb3YS
dbu3nueckue BENIUYUHBI (CpPEIHSsI MU MTHOBEHHAs CKOPOCTh Tela TMpHu
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,
MOJHSITOTO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATbHAS DHEPTUST CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOIB3YEMbIX BEJIWYHH,
0003HaUeHUs W €IUHUIBI (PU3MUECKUX BETUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (PU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsIiIOBOIO M MaCCOBOTO UMCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €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), UCTIOB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (HU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOTO 3HA4YeHUd (PU3NUYECKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
OPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATDH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH 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, HAOJMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAYeHHE W3MEpSAeMON BeIMYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUM 0€3 HayalbHON CKOPOCTH, IEpUoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeIoMJIeHUs OT yria



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pE3yNbTaThl TMOJYYEHHOM 3aBUCHUMOCTH
¢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, KOIPPHUIIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

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

pa3nuyaTh OCHOBHBIE MPHU3HAKKA M3YyYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHUA (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 W  HEOOXOoaumble (puznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3€pKaJie U COOUpAaroLei JTUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUsS 3I0POBbS U COOIIOACHHUS
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
MMEIOIIMXCS 3HAHUW U JOTIOJIHUTEJIbHBIX NCTOYHUKOB;

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 OJJHONM 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, TpPHU 3TOM T'PAMOTHO  HCIIOJIb30BaTh  HM3yYCHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne HaumenoBaHue pa3jiesioB U
n/m  TeM NPOrpaMmbl KouunyecTBo 4yacoB

Kontpoabubie IIpakTuueckue

Bcero
' padoThI padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa

1.1 ®uzuka - HayKa O IPUPOJE 2

1.2 ®dusuyeckue BEIUYUHEI 2

EcrecTBeHHOHAYUYHBIN METON
MO3HaHUA

1.3

Hroro o pasneny 6

Pa3nes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BelleCTBA

2.1  CtpoeHue BemiecTBa 1

99 JIBH)KEHHME U B3aMMOJICHCTBHE 9
' YaCTHII BEIECTBA

53 ArperaTHble COCTOSHUS 9
' BEILIECTBA
Nroro no pasaeny 5

Paznen 3. /IBu:xeHHe U B3auUMo/ieilicTBHE TeJl

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmorekxa [IOK
https://m.edsoo.ru/7f416194

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194



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

3.1 MexaHnyeckoe IBUKEHUE 3

3.2  HHuepuus, Macca, INIOTHOCTh 4

3.3  Cuna. Bunsr cun 14 1
Wroro no pazueny 21

Pa3nen 4. /laBiienue TBEPABIX TeJl, KUAKOCTEH U ra3oB
JaBnenue. llepenaua
4.1  nmaBneHUs TBEPIBIMH TEIIAMH, 3
JKHIKOCTSIMHM U Ta3aMu

4.2  JlaBiaeHUE XKHUIKOCTU 5
4.3  AtmocdepHoe 1aBiieHUE 6
efCTBHE )KUIKOCTHU U ra3a Ha
44 A i 7 2
MOrpyKEHHOE B HUX TEJI0
Wroro no pazneny 21

Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus

5.1 Pabora 1 MOIIHOCTb 3
5.2  IlpocTbie MEXaHU3MBI 5
5.3 MexaHunueckas SHEPTHs 4 1

Hroro no paszneny 12

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmorekxa [JOK
https://m.edsoo0.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194



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

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12



8 KVIACC

Ne HaumenoBanme pa3jaesioB
n/m H TeM NPOrpamMmbl

Kontpoabubie IIpakTunueckue
Bcero
padoThI padoThI
Pa3pgean 1. TensioBbIe IBJICHUSA
CrtpoeHue 1 CBOICTBa
11 P 7
BEIlECTBA
1.2  TemuoBbIe MPOIIECCHI 21 1
Hroro 1o pasneny 28

Pa3nes 2. JinekTpuyecKue H MATHUTHBIE SIBJICHUSA

DneKTpuYecKue 3apsabl.

2.1  3apspkeHHBIE Tea U UX 7
B3alMOJICHCTBHE
IlocTostHHBIHI

2.2 . 20 2
ANEKTPUYECKUN TOK

2.3  MarHuTHble ABJIECHUSA 6 1
DJIeKTPOMAarHuTHas

2.4 P 4
WHTYKITHS

Hroro 1o pasneny 37

PesepBHOe Bpems 3

KoanuecTBo 4acoB

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

1.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bubnmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmorekxa [IOK
https://m.edsoo.ru/7f4181ce



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



9 KJIACC

DJIeKTPOHHbIE
Ne HaumenoBanme pa3jaesioB (undposbie)
n/m H TeM NPOrpamMmbl KoumnuecTBo yacoB  oOpa3oBaTesibHbIE
pecypchl
Kontpoabubie IIpakTunueckue
Bceero P P
padoThI padoThI
Pa3zgen 1. Mexannueckue siBJICHUA
MexaHn4ecKoe ABUKEHHUE bu6mmoreka [IOK
1.1 10 1
Y CIIOCOOBI €0 OMHMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2  BzaumojeiicTBuE TCI 20 1 3
a https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3  3aKoHBI COXpaHECHHS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Paznen 2. Mexannuyeckne Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1  MexaHndeckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
59 MexaHn4eCcKue BOJHBI. 8 1 3 bu6mmorekxa [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DNEeKTPOMarHuTHOE MOJIE U bubnuorexa [IOK

3.1 6 2

3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroro mo pazneny 6

Pa3gen 4. CBeToBbI€ IBJICHUSA

3aKOHbI PacIpOCTPAHEHHUS

4.1 6
cBeTa
JIMH3EI ¥ oIITHYECKHe
4.2 6
pubopHI
Pasznoxenue 6eoro csera
4.3 3
B CIIEKT]
Uroro no pazneny 15
Pa3gen 5. KBanToBblIe iBJICHUSA
Hcnyckanue n
5.1 morjomeHue cBeTa 4
aTOMOM
5.2 Crpoenne aTOMHOTO siipa 6
5.3  SlnepHble peakuuu 7 1
Hroro no pazgeny 17

Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM MOYJIb

[ToBTOpEeHMe u 060061IEHNE
6.1 coxepxaHHs Kypca 9
¢u3uku 3a 7-9 kiace

Hroro 1o pasneny 9

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41a4a6

3 27


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
Tema ypoka

n/n KoJsnuyecTBo 4acoB

B Kontpoabubie IIpakTuueckue
cero

padoThbI padoTbI
®du3nka — HayKa O PUPOJIE.
SIBeHust NpupoabI. 1
duznueckue ABICHUS

MeXaHI/I‘leCKI/IC, TCIIIIOBBIC,
SJICKTPUYCCKUC, MAT'HUTHBIC, 1
CBCTOBBIC, 3BYKOBLIC SIBJICHUSA

du3nyeckre BETUYUHEI U UX

U3MepeHue L
Ypok-uccienoBanue

"N3mepeHue Temieparypbl

IIPY TIOMOTIN JKUAKOCTHOTO 1

TEPMOMETpA U AaTYUKA
TeMIepaTyphl”

Kak ¢usuka u apyrue

€CTECTBEHHbIE HAYKU U3y4YalOT
MIPUPOY. 1
EcrecTBEeHHOHAay4YHBIN METO
no3Hanus. Onucanue

Jlara
U3ydeHmust

DJIeKTPOHHBbIE

undgposbie

oOpa3oBaTesibHbIE

pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

10

11

12

13

(bu3nUecKux SBICHUNA C
IIOMOIILIO MOJIEIeH

Ypok-uccnenoBanue
"ITpoBepka rumoTe3bl:
JaIbHOCTB MOJIETA IIApUKa,
MYLEHHOTO FOPU30HTAIIBHO,
TeM OouIblIIe, YeM OOJIbIIE
BBICOTA ITycKa"

Crpoenue BemectBa. OMNBITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIECTBA

JIBr>KeHME YacTHUIl BEUIECTBA

VYpoxk-uccnenoanue «OIMbBITHI
10 HAOJIOIEHUIO TEIUIOBOTO
pacIIpeHUs Ta30B)»

AFpeFaTHBIe COCTOSAHHUA
BE€IICCTBA

BzanmocBs3bs MexIy
CBOICTBaMH BEIIECTB B
pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX
aTOMHOMOJIEKYIISIPHBIM
ctpoerneM. OCOOEHHOCTH
arperaTHbIxX COCTOSTHUU BOJIbI

MexaHn4eckoe IBUKEHUE.
PaBHOMepHOE 1
HEPAaBHOMEPHOE JIBUKECHHE

Cxopoctb. Equnuiis

bubnnoreka IIOK
https://m.edsoo.ru/ff09fe0a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a0378

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a05c6

bu6nuoreka [IOK


https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

14

15

16

17

18

19

20

21

22

CKOPOCTHU

Pacuer nytu u BpeMeHu
JIBI>KECHUS

Nuepuusi. 3akoH UHEPITUH.
Bs3auMopeiicTBue TN Kak
MPUYHHA U3MEHEHUSI CKOPOCTH
JIBUOKCHUS TEIT

IInotHOCTE BemecTBa. Pacuer
Macchbl U 00beMa Teja 1o ero
IJIOTHOCTH

JlaGopaTtopHnast pabora
«Onpenenenue MIOTHOCTU
TBEPIOTO TEIIA

Pemenue 3agay mo reme
"TTnorHOCTSH BemecTBa"

Cuita Kak XapakTepUCTHKa
B3auMozeiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

JlaGopaTtopHnast pabota
«3y4yeHne 3aBUCUMOCTH
pactsbkeHus (nepopmariin)
MPY>KUHBI OT MPUIOKEHHOMN
CHUJIBI»

SBnenue tarorenus. Cumna
TSKECTU

CBA3b MEXY CUIION TSKECTH
1 Maccoil Tena. Bec tena.
Penrenue 3amad mo reme

https://m.edsoo.ru/ff0a079c

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a0ae4

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a0c10

bubnnoreka IIOK
https://m.edsoo.ru/ff0a0fee

bubmuorexa [JOK
https://m.edsoo.ru/ff0al23c

bu6nuoreka [IOK
https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

23

24

25

26

27

28

29

30

31

"Cuna Tsoxectu"

Cuna TsKeCcTH Ha IPYyTuX
mwragerax. Pusuueckue
XapaKTEPUCTUKH TIIIAHET

Hsmepenue cuit. lunamomerp

Bec Ttena. HeBecoMocTh

CroxxeHue AByX CHII,
HaIIpaBJIEHHBIX 110 OJJHON
npsMoil. PaBHoAeCTBYOIIAs
cuil

Penrenue 3amau mo teme
"PaBHonelicTByromas cui'"

TpeHHe CKOJIBKCHUA U TPCHHUC
ITOKO. TpeHHe B IIpUpoac u
TCXHHUKC

JlaGopaTtopHast pabota
«3yueHne 3aBUCUMOCTH
CHUJIbI TPEHUS CKOJIBKEHUS OT
CHUJIBI JABJICHUS U XapaKTepa
CONPUKACAIOLIUXCS
ITIOBEPXHOCTEMN

Penrenue 3amaud Ha
onpeeseHue
PaBHOJICMCTBYIOIEH CUIIBI
Penrenue 3amad mo reMam:
«Bec Tenay, «I'paduueckoe

bu6numoreka [IOK
https://m.edsoo.ru/ff0a1502

bu6nuoreka [IOK
https://m.edsoo.ru/ff0al8cc

bu6nmoreka [IOK
https://m.edsoo.ru/ff0al778

bubmuorexa [JOK
https://m.edsoo.ru/ff0ala70

bu6mmoteka [IOK
https://m.edsoo.ru/ff0alb9c

bubmmoreka [IOK
https://m.edsoo.ru/ff0alcc8

but6mmoreka [IOK
https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

32

33

34

35

36

37

38

39

n300paxenue cuiy, «CHITbI,
«PaBHOEUCTBYIONIAS CUI»

KonTtponsHas pabora o
TemaM: «MexaHndeckoe
IBIOKEHHE», «Macca,
IUIOTHOCTEY, «Bec Tenay,
«I"paduueckoe n3o0paxkeHue
crn», «CHITBD»

HaBnerne. CriocoOb1
YMCHBUICHUA U YBCIIMYCHUA
JIaBJICHUS

JlaBiienue ra3a. 3aBUCUMOCTD
JaBJIEHUS ra3a oT 00bEMa,
TeMIIepaTypsl

Ilepenava naBneHus
TBEPIABIMU TEJIAMH,
JKHJKOCTSIMH M Ta3aMH. 3aKOH
ITackams

JlaBaeHHe B )XHUAKOCTHU U rase,
BBI3BAHHOE JICHCTBHEM CHIIBI
TSKECTH

Pemenue 3agad mo teme
«JlaBlIeHHE B )KUJIKOCTH U
rase. 3axon Ilackamsy»

Coobmaronuecs cocysl

I'mopasnuueckuii mpece

bubnnoreka IIOK
https://m.edsoo.ru/ff0a20a6

bubnuorexa [JOK
https://m.edsoo.ru/ff0a2376

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a25b0

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a2718

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2826

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2970

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
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41

42

43

44

45

46

47

48

Manomertpsl. IlopiiHeBoi
JKUAKOCTHBIM HAacoC

AtMmocdepa 3emiu. [IpuanHb!
CyILLIECTBOBAHUS BO3IyIIHON
000J104KH 3eMIIH.
3aBUCHUMOCTB aTMOC(EPHOTO
JIaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOPSI

Bec Bozmyxa. AtmocdepHoe
JIaBJICHUC

H3mepenune atMochepHOro
nasienust. OneiT Toppuyerniu

3aBUCUMOCTb aTMOC(EPHOTO
JIaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOPsI
bapomerp-anepon.
ATMOcC]epHOe 1aBJIeHHE Ha
Pa3INUYHBIX BBICOTAX

Pemenue 3agad mo reme
"ATtmocdepHoe naBieHue"

I[eﬁCTBHC KHUAKOCTHU U ra3a Ha
MOTrpy>XCHHOC B HUX TECJIO.
ApXI/IMCIlOBa cHulia

JlaGopaTtopHnast pabota
«Onpenenenne
BBITAJIKMBAIOIEH CHUIIBI,
JIEUCTBYIOLLEH HA TEJIIO,
MOTPY>KEHHOE B KUJKOCTbH)

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a2b5a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2b5a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2da8

bubnnoreka IIOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a2fc4

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3276

but6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

50

51

52

53

54

55

56

57

JlaGopaTtopHnas pabota 1o
teme «MccnenoBanue
3aBHCUMOCTH Beca Tejia B BOJIC
0T 00bEMa TIOTPYKEHHOH B
XKHUJIKOCTh YacTH TeJa»

II;maBanue ten

JlaGopaTopHnas pabota
"KoHctpynpoBanue
apeoMmeTpa Win
KOHCTPYHPOBAHUE JIOAKH U
OIpenieNIeHue €€
rpy30H0abEMHOCTH"

Pewenue 3anay no remam:
«IInaBanue cynos.
Bosnyxomnnasanuey,
«/laBneHue TBEpABIX TEI,
JKUJIKOCTEN U Ta30BY»

Mexanunueckasi pabota

MouHocTs. Enunnis
MOIIIHOCTHU
VYpoxk-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOi Npu
noaAbEME I10 JIeCTHUIIE"
IIpocteie MexaHU3MBI. Phruar.
PaBHOBecue cui Ha pblyare
KonTpomnpHas pabota mo Teme
«/laBiieHne TBEpBIX Te,

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3a96

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3654

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3f82

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

58

59

60

61

62

63

64

65

KUJKOCTEH U Ta30By /
Bcepoccuiickast mpoBepoyHas
pabora

PesepBHblit ypok. Pabora ¢
TEKCTaMHU 1o TeMe «/laBieHue
TBEPABIX TEN, )KUAKOCTEU U
razoBy» / Becepoccuiickas
poBepoYHas pabora

Pobruaru B TexHuke, ObITY U
npupoe. JlabopaTopHas
pabora «MccnenoBanue
YCIIOBHI PABHOBECHS PhIUara

Pewmenne 3anau mo reme
«Y cI10BUsL pAaBHOBECHS
ppr4ara»

Koadduuunent noneznoro
JefcTBUS MeXaHU3Ma.
JlaGopaTtopHnast pabota
«3mepenune KII/] HaknoHHOM
IJIOCKOCTH

Pemenwne 3agau mo Teme
"Pabora, momuocts, KIT/["
MexaHuueckas SHeprusi.
Kunernueckas u
MOTEHIIMAIbHAS SHEePTUs
3aKOH COXpaHEHUs

MEXaHUYECKON IHEPTUN

YPpOK-3KCIIEpUMEHT 110 TEME

0.5

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a4ffe

bubnnoreka IIOK
https://m.edsoo.ru/ff0a478e

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a4c48

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

66

67

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

"JKcrnepuMeHTaIbHOE
ompeeIeHuE N3MCHEHUS
KUHETHYSCKOH 1
MOTEHIIMATBLHON SHEPTHH MPH
CKaTBIBAaHHMH TeJIa MO
HAKJIOHHOH IIJTIOCKOCTH"

KonTponbhas pabota no teme
«PaboTa 1 MOIIIHOCTb.
OHeprus»

PesepsHblil ypok. Pabora ¢
TEKCTaMHU 110 TEME
"MexaHndeckoe aBrKeHue"

PesepsHblil ypok. Pabora ¢
TeKcTamu 1o teme "Padora.
MormHocTh. DHeprus"

68

bubnnoreka IIOK
https://m.edsoo.ru/ff0ad4ee6

12


https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Ne

o/ Tema ypoka

KoanuecTBo 4acoB

KonTpoasubie IIpakTuuyeckue

B
cero padoThI padoThI

OCHOBHBIE ITOJIOKCHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU U UX ONBITHBIE
MTOATBEPKICHUS

Macca u pa3mep aTOMOB U
MOJIEKYJT

Mopaenu TBEpAOTO, JKUAKOTO U
razo00pa3HOro COCTOSTHUN 1
BEILIECTBA

OO0BsAcHEHHE CBOMCTB
TBEPIOTO, JKUIAKOTO U
razo000pa3HOr0 COCTOSTHUN
BEIISCTBA Ha OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KHMHETUYECKOU TeOpUH

Kpucrannueckue u
amop¢HbIe Tena

CMmayuBaHue u
KamUIIPHOCTb.

Jlara
U3ydeHmusl

DJIeKTPOHHBbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5256

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a540e

but6mmoreka [IOK
https://m.edsoo.ru/ff0a5800

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a5530



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

10

11

12

13

14

15

IToBepXHOCTHOE HaTsKEHUE

TemoBoe pacuvpenue u
cKarue

Temneparypa. CBs3b
TEMIEPATYPhI CO CKOPOCTHIO
TEIUIOBOT'O IBHKEHUS YaCTHUIL

BnyTtpenuss sHeprusi.
Crioco0bI U3MEHEHUS
BHYTPEHHEHN 2HEpPIrun

Bunae! renonepenaun

Ypoxk-koHpepeHuus
"IIpakTHueckoe
UCIIOJIb30BaHUE TEIUIOBBIX
CBOMCTB BEILECTB U
MaTepHaJoB B LENAX
sHeprocoepexeHus"

KonnuecTBo TEILIOTEL.
VenpHas TEMIIOEMKOCTD

YpaBHEHHE TEIOBOTO
Oamanca. TermooOMeH u
TEIIOBOE PaBHOBECHE

JlaGoparopHas paboTa
"HccnenoBaHue sBICHUS
TeriooOMeHa npu
CMEITUBAHNHN XOJOIHON 1
ropsiue BosI"

Pacuer konnuecTra TCIIJIOTHI,

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a5a26

bubmnoreka IIOK
https://m.edsoo.ru/ff0a5c60

bubnnoreka IIOK
https://m.edsoo.ru/ff0a6412

bubnnoreka IIOK
https://m.edsoo.ru/ff0a65c0

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a6976

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a7088

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

16

17

18

19

20

21

22

23

HEOOXOINMOI0 IS
HarpeBaHus Telia U
BBIJICIISIEMOTO UM TIPH
OXJIAKICHUH

JlaGopaTtopHnast pabora
"Onpeznenenue yaenabHOMU
TEIJIOEMKOCTH BenlecTna"

DHeprus ToMBa. Y 1enbHas
TEIJIOTa CTOPAHUS

IInaBnenue u OTBCPJACBAHUC
KpUCTAJUIMYCCKUX TCJI.
Y aenpHas TEIIOTA IIJIABIICHUS

JlaGopaTopHnas pabota
"Onpenenenue yaenbHOU
TEILUIOTHI IIJIaBJIeHUs abaa"

[TapooOpazoBanue u
KoHaeHcauus. Mcnapenue

Kunenue. Y nenpHas temnora
napooOpa3oBaHus U
KOHJIEHCAllUU. 3aBUCUMOCTh
TEeMIIepaTyphbl KUTIEHHUS OT
aTMOC(hepHOTO JTaBJICHHS
BnaxnocTs Bo3ayxa.
JlaGopaTtopHnast pabota
"Onpenenenne
OTHOCUTEIHOU BIAXKHOCTH
BO3ayXxa"

Pemenue 3amau Ha

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a6bb0

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7b5a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a71d2

bubnnoreka IIOK
https://m.edsoo.ru/ff0a72fe

bubmmoreka [IOK
https://m.edsoo.ru/ff0a740c

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a786¢

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
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28

29

30

31

OTIpeieNIeHUE BIAYKHOCTH
BO3/lyXa

[IpuHUIMTIBI PaOOTHI TETIIIOBBIX
nsuraresneid. [laposas
TypOuHa. /[Burarens
BHYTPEHHEI'O CTOPaHUS

KIIJI renoBoro aBurarers.
TerroBble ABUTATEIIN U
3al[UTa OKPYKaroLEH Cpe/ibl
3aKOH COXpaHEHUS U
MIPEBpAICHHS YHEPTUHU B
TEIJIOBBIX ITPOIIeccax

[ToaroTroBka K KOHTPOJIBHOMI
pabote 1o Teme "TernoBsie
aBieHus. M3menenune
arperaTHbIX COCTOSIHUI
BelecTna"

KonTponbhas pabota mo Teme
"TenaoBble ABICHUS.
N3meHeHue arperaTHbIX
COCTOSIHMI BemiecTa"
Onexktpusanus tein. [[Ba pona
AIEKTPUUECKUX 3apSI0B
Ypok-uccienoBanue
"DnexTpusanus Ten
WHIYKIWEH U ITPU
COTIPUKOCHOBEHUN"

B3auMopeiicTBre 3apsyKEHHBIX

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

bubmmoreka [IOK
https://m.edsoo.ru/ff0a83f2

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a86ae

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
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36

37

38

39

40

ten. 3akon Kynona

DIEKTPUYECKOE IOJIE.
Hanpst>xeHHOCTB
AJIEKTPUYECKOTO I1OJIS.
[IpuHnun cynepno3unun
ANEKTPUYECKHUX TOJEN
Hocurenn anexrpudeckux
3aps0B. DiIeMEHTapHBIN
3apsia. CtpoeHue aToma

HpOBOI[HI/IKI/I U JUBJICKTPUKH.
3akoH COXpaHCHUA
QJICKTPHUUYCCKOI'O 3apsaa

Pemenue 3amau Ha
IMPUMCHCHHC CBOJMCTB
QJICKTPHUYCCKUX 3apA10B

DNEeKTpUYECKUH TOK, YCIOBUS
€ro CyLIECTBOBAHHS.
VICTOYHUKH JIEKTPUYECKOTO
TOKa

JlericTBUA 3JIEKTPUYECKOTO
TOKa

Ypok-uccnenoBasue
"JleficTBHE AIEKTPUIECKOTO
M0JIsl HA MPOBOJIHUKU U
JUDJIEKTPUKA"

DNEeKTPUYECKUN TOK B
MeTaJulax, KHUJIKOCTIX U ra3ax

DJIeKTpUYEeCcKas 1enb U €€

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a8ala

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8ef6

bubnnoreka IIOK
https://m.edsoo.ru/ff0a90cc

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a95a4

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a96b2

but6mmoreka [IOK
https://m.edsoo.ru/ff0a9838



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
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45
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47

COCTaBHBIC HaCTH

Cwta Toka. JlabopatopHas
pabota "H3mepenue u
pEeryJinpoBaHUE CUJIbI TOKA"

DNEeKTpUUECKOe HaMpsKEHHE.
BoasT™merp. JITaboparopHas
pabora "M3mepenue u
peryinupoBaHue HanpspKeHus"

COHpOTI/IBJ'IeHI/IC IMPOBOAHHKA.
YaennHOE COIIPOTUBJICHHUC
BCIICCTBA

JlaGopaTtopHnast pabota
"3aBUCUMOCTD
AIEKTPUUYECKOTO
COTPOTUBIICHUS IPOBOIHUKA
OT €ro JJIMHBI, TJI0IIaIn
MOTIEPEYHOT0 CEUCHUS U
Martepuana"

3aBUCUMOCTDH CHUJIBI TOKA OT
HanpsokeHus. 3akoH Oma i
ydacTKa 1enu

JlaGopaTtopHnast pabota
"UccnenoBaHne 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMTPOTUBIICHHSI
pe3uCTOpa M HaIPSHKCHUS Ha
pesucrope"

IlocnenoBarenbHOE U
napajjiCJIibHOC COCANHCHUA

0.5

0.5

bu6numoreka [IOK
https://m.edsoo.ru/ff0a8bd6

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a9%e14

bubnnoreka IIOK
https://m.edsoo.ru/ff0aa738

bubmmoreka [IOK
https://m.edsoo.ru/ff0aa738

bu6mmoteka [IOK
https://m.edsoo.ru/ff0aa44a

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

48

49

50

51

52

53

54

MIPOBOJHUKOB

JlaGopaTopHnas pabota
"ITpoBepka nmpasuiia
CJI0’KEHHUSI HANIPSKEHUN ITpU
[10CJIE0BATEIbHOM
COCIMHEHUH JIBYX
pe3uctopon"

JlaGopaTtopHnast pabota
"[IpoBepka mpaBua AJisi CHUIIbI
TOKa MPH MapajIeIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenne 3amayd Ha
npuMeHeHue 3akoHa Oma Juist
Pa3IMYHOTO COSAMHEHUS
IIPOBOTHUKOB

PaboTa 1 MOITHOCTB
3JIEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna
JlaGoparopHas paboTa
"OmnpexneneHue paboThl U
MOITHOCTH 3JIEKTPHUUYECKOTO
ToKa"

DNEeKTpUYECKHE LENu U
HOTPEOUTEITH FNEKTPHUUECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHe

ITocTostHHEBIC MarduThbl, UX
B3aHMOI[CﬁCTBHe

bu6nmoreka [IOK
https://m.edsoo.ru/ff0aaa58

bubmuorexa [JOK
https://m.edsoo.ru/ff0aadle

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaf8a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ab124

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ab3e0

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

55

56

57

58

59

60

Ypok-uccnenoBanue
"U3ydenue noneu
IOCTOSIHHBIX MAarHuTOB"

MaruutHoe nosie. MarautHoe
[oJIe 3eMJIU U €T0 3HAYECHUE
IUIS JKU3HU Ha 3eMiie

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"DIeKTpUUECKHE 3apsiIbl.
3apspKeHHBIE Tela U UX
B3aUMO/JICUCTBUA.
[ToCTOAHHBIN JIEKTPUUECKUI

TOK

KoHnTposabHas padbora no teme
"DneKkTpruuecKue 3apsabl.
3apsoKeHHBIE Tela U UX
B3aMMOJCHCTBUSI.
IToCTOSHHBIN DIIEKTPUYECKUN
Tok" / Bcepoccuiickas
npoBepoyHas paboTa

PesepsHblit ypok. Pabora ¢
TEKCTaMU I10 TEME
"TToCTOSTHHBIN ANEKTPUYECKUI
ToK" / Beepoccuiickast
npoBepoyHas paboTta

OneiT Opcrena. MarHutHoe
I10JI€ DJIEKTPUYECKOI0 TOKA
MarauTHoe 1nose KaTyIIKy C
TOKOM

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bu6nuoreka [IOK
https://m.edsoo.ru/ff0acOba

bubnnoreka IIOK
https://m.edsoo.ru/ff0abd2c

bubmmoreka [IOK
https://m.edsoo.ru/ff0abea8

but6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2

61

62

63

64

65

66

[Ipumenenue
AJIEKTPOMArHuTOB B TEXHUKE.
JlaGopaTtopHnas pabota
"U3ydeHue nencTBus
MarHMTHOT'O TOJIS Ha
MPOBOJIHUK C TOKOM"

DNEeKTPOABUTaTeIlb
IIOCTOSIHHOTO TOKA.
Hcnonp3oBanue
JJIEKTPOJIBUTATEIICH B
TEXHUUYECKUX YCTPONCTBAaX U
Ha TpaHcnopTe. JlaboparopHas
pabora "KoncTpyupoBanue u
U3y4eHue paboThl
AJIeKTpoaBUraTess”

Omnbrter @apazes. 3akoH
AJNIEKTPOMATrHUTHOMN
nHaykuuu. [pasuino Jlenna

Onekrporeneparop. Criocoost
HOJYYEHUs SIEKTPUIECKON
SHEpPruu. DIEKTPOCTAaHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEpPruu

IToaroroBka Kk KOHTPOJIBHOU
paboTe mo Teme
"DnexkTpuyecKue u
MarHuTHbBIE SBIECHUS"

KonTtponbHas pabora o Teme
"DnexkTpuueckue u

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubnuorexa [JOK
https://m.edsoo.ru/ff0ac86c

but6mmoreka [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

MArHuTHBIE BJIcHUSA"

PesepHbIii ypok. Pabota ¢
bu6numoreka [IOK

67 "T 1
TCKCTAMITIO TEME 1 CILIOBBIC https://m.edsoo.ru/ff0accbe

sBiaeHus"”

PesepHbIii ypok. Pabota ¢
68  Tekcramu 110 TEME 1
"MarguTHble aBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 4 145


https://m.edsoo.ru/ff0acc5e

9 KJIACC

Ne
n/n

Tema ypoka

Bcero

padoThI padoThI

MexaHuueckoe IBUKEHUE.
MaTepI/IaJ'ILHaH TOYKa

CucremMa orcuera.
OTHOCUTENBHOCTD
MEXAHUUYECKOTO ABUKECHUS

PaBHOMEpHOE ITPSAMONIMHEHOE
JBUKECHHE

HepasHoMepHOE
IPSIMOJIMHEMHOE IBUKEHUE.
CpenHssi U MTHOBEHHAS
CKOPOCTh

IIpssmonuHeiiHOE
PaBHOYCKOPEHHOE JIBUJKEHUE.
VYckopeHune

CkopocTh MPSMOJIMHENHOTO
PaBHOYCKOPEHHOT'O IBHKEHUS.
I'padux ckopocTH

JlaGopaTtopHnast pabota
"Omnpezaenenne yCKOpEHUs Tena

KoanuecTBo 4acoB

KonTpoasubie IIpakTuuyeckue

Jara
U3ydeHust

DJIeKTPOHHbIE

uudgposbie

oOpa3oBaTe/ibHbIE

pecypchl

bubmnoreka IIOK
https://m.edsoo.ru/ff0ad474

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ad19a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ad8d4

but6mmoreka [IOK
https://m.edsoo.ru/ff0adb18



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

10

11

12

13

14

15

16

17

18

[IpU PaBHOYCKOPEHHOM
IBUKEHUH 110 HAKJIOHHOM
miockocty"

CBo0Oo1HOE MajieHuE Te.
Omnpithl [Nanmmnest

PaBHOMeEpHOE ABMXKEHUE IO
okpyxHocTu. [lepron u yacrora
obparenus. Jluneitnas u
yIJI0Basi CKOPOCTU
LlenTpocTpeMuUTenbHOE
YCKOpEHHUE

[Iepssbiii 3ak0H HproTOHA.
BekTop cuibl

Bropoii 3akon HeroTona.
PaBHOElicTBYIOIIAA cHla
Tperuii 3akoH HeroToHa.
Cynepno3uuust cui

Pemenue 3aga4 Ha npUMEHEHUE
3akoHOB HproTOHA

Cwuita ynpyroctu. 3akoH ['yka

Penrenue 3amad mo teme «Cuiia
YIIPYTOCTHY

JlaGopartopHas paboTa
«OrnpeneneHue KecTKOCTH
TPYKAHBDY

Cuna tpenus

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ael76

bubnnoreka IIOK
https://m.edsoo.ru/ff0ae612

bubmuorexa [JOK
https://m.edsoo.ru/ff0ae72a

bubmmoteka [IOK
https://m.edsoo.ru/ff0ae982

bu6mmoteka [IOK
https://m.edsoo.ru/ff0aeb6c

bubmmoreka [IOK
https://m.edsoo.ru/ff0aeca2

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aee28

bu6nuoreka [IOK
https://m.edsoo.ru/ff0af738



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738

19

20

21

22

23

24

25

26

27

Pemenne 3agaua mo reme «Cua
TPCHHSI»

JlaGopaTtopHnast pabora
"Onpenenenne kodpduimeHta
TPEHUS CKOJIbXKEHUs"

Pemenue 3amay 1o teme
"3akousl Herotona. Cuna
ynpyroctu. Cuina tpenus"

Cuna TsDKeCTH M 3aKOH
BCEMUPHOT'O TATOTEHHUS.
YckopeHnue cBOOOIHOTO
naJicHus

VYpok-koHpepennus "JIBuxeHue
TEJ BOKPYT TPaBUTAIIIOHHOTO
nenTpa (ConHeyHas cucteMa).
[Nanaktukn"

Pemenne 3amau mo teme "Cuna
TSDKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

[IepBas kocMHu4eckast CKOpOCTb.
HesecomocTs 1 neperpysku

PaBHOBecue marepuanbHON
TOYKU. AGCOTIOTHO TBEPIOE
Teso. PaBHOBecHe TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO
BpallleHusi. MOMEHT CHIIBL.
LleHTp TsIKECTH

PaBHOBECHE MaTepuanbHOW

bu6nuoreka [IOK
https://m.edsoo.ru/ff0afa26

bu6nmoreka [IOK
https://m.edsoo.ru/ff0af8be

bu6nmoreka [IOK
https://m.edsoo.ru/ffOafb8e

bubnnoreka IIOK
https://m.edsoo.ru/ff0af044

bubmmoreka [IOK
https://m.edsoo.ru/ff0af5f8

bubmorexa [JOK
https://m.edsoo.ru/ff0af33c

bu6nuoreka [IOK
https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

28

29

30

31

32

33

34

35

TOYKH. AOCOJIIOTHO TBEPIOE
Teno. PaBHoBecue TBEPAOTO
Tena ¢ 3aKperIEHHON OChIO
BpaileHus. MOMEHT CHIIBI.
LlenTp TsKECTH

Pemrenue 3agad mo reme
"MomeHT cuisl. Llentp
TsoKecTH"

[ToaroroBka K KOHTPOJIBHOMN
pabore o Teme "MexaHuueckoe
nBkenne. Bzaumonencraue

TCJI

KonTponbHas padora no teme
"MexaHn4ecKoe IBIKEHUE.
Bsaumoneiictsue Ten"

Nmnynsce Tena. IMITynsc CHIIBL.
3aKOH COXpaHEHMsI UMITYJIbCA.
Ynpyroe u HEynpyroe
B3aUMOJICHCTBUE

Pemenune 3ana4 no teme "3akoH
COXpaHEHHUs uMIryJnca'
VYpok-koHpepeHIus
"PeakTHBHOE IBM)KEHUE B
IIPUPOJIE U TEXHUKE"

Mexanudeckas pabora u
MOIITHOCTH

PaGora cuibl TsKECTH, CHITBI
VIPYTOCTH U CUJIBI TPEHUS

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb02b4

bubnnoreka IIOK
https://m.edsoo.ru/ff0b0408

bubmuorexa [JOK
https://m.edsoo.ru/ffOb06ec

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb07fa

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb096¢c

bu6nuoreka [IOK
https://m.edsoo.ru/ffO0b0a84

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb0db8



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

36

37

38

39

40

41

42

43

44

45

JlaGopaTtopHnast pabora
«Omnpenenenue padboOThI CUITBI
TPEHUSI TIPU PAaBHOMEPHOM
JBY)KEHUH TeJa 110
TOPU30HTAILHOW TTOBEPXHOCTH

CBsi3b 3HEPTHH U PAOOTHI.
[ToTeHumanpHas YHEPTHS

Kunernueckas sneprusi.
Teopema 0 KWNHETUYECKOM
SHEPIruu

3aKoH COXpaHCHHA DHEPTHUH B
MCXaHHUKEC

JlaGopaTopHnas pabota
«M3y4eHune 3aK0Ha COXpaHCHHUSI
SHEPTUN

KosebarenpHO€E IBUKEHUE U €T0
XapaKTepI/ICTI/IKI/I

3aryxaromue KojaebaHus.
BoinyxneHHble Kose0aHusl.
Pe3onanc

MaremaTtudeckuii u
MPY>KUHHBIA MasTHUKH
Ypok-uccienoBanue
«3aBUCHUMOCTH TIepUoa
KOJIeOAHMH OT KECTKOCTHU
MPY>KUHBI U MacChl rpy3a»
IIpeBpaiienue 3HEpruu npu
MeXaHNYECKHX KOJIeOaHUAX

bubnuorexa [JOK
https://m.edsoo.ru/ff0b0c32

bubnnoreka IIOK
https://m.edsoo.ru/ffOb12fe

bubmmoreka [IOK
https://m.edsoo.ru/ff0b1858

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb20f0

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a



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

46

47

48

49

50

51

52

53

54

JlaGopaTtopHnast pabora
«OrmpeiesieHue 4acToThl U
nepuoJia KojeOaHuit
NPYKUHHOTO MasITHUKa
JlaGopaTtopHnast pabora
«[IpoBepka HE3aBUCUMOCTH
nepuoJia KojebaHuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
Macchl rpy3a»

Mexanuueckue BOJIHBL.

CBo¥icTBa MEXaHUYECKHUX BOJIH.

[TpononpHBIEC U TIOTIEPEUHBIE
BOJIHBI

Ypoxk-koHpepeHuus
"MexaHu4YeCcKre BOJTHBI B
TBEpAOM Tene. CelicMuueckue
BOJIHBI"

3Byk. Pactipoctpanenue u
OTpakeHHE 3BYyKa
Ypok-uccnenoBasue
"HaO:nroieHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4YacCTOTHI"
I'pomkocCTb 3ByKa M BbICOTA
TOHA. AKYCTHYECKHI PE30HAHC
VYpok-koHpepeHIus
"VnpTpa3Byk U HHGPa3BYK B
IPUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOJIBHON

bu6nuoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b197a

bubnnoreka IIOK
https://m.edsoo.ru/ffOb21fe

but6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

55

56

57

58

59

60

61

62

paborte 1o Teme "3aKOHbI
coxpaHeHus. MexaHn4ecKue
KoJieOaHus U BOIHBI"

KontponbHas pabora o Teme
"3aKOHBI COXpaHEHUS.
Mexanuueckue Konebanus u
BOJIHBI"

DIIeKTPOMarHuTHOE TOJIE.
3JI€KTpOMaFHI/ITHI)Ie BOJIHBI

CBolicTBa 2JIEKTPOMArHUTHBIX
BOJIH

Ypoxk-koudepennus "Llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue
3JIEKTPOMAarHUTHBIX BOJIH IS
COTOBOI1 cBs31"

VYpok-uccnenosanue "M3yuenue

CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH C ITOMOIIIbIO MOOMIIBHOTO
tesnepona"

Pemenue 3agau Ha onpeneneHne

YacTOTHI U JJTUHBI
JIEKTPOMArHUTHOW BOJIHBI
DIIeKTpOMarHuTHas Ipupoaa

cBeta. CKOpOCTH CBETA.
BosHOBBIE CBOIICTBA CBETA

Hcrouynuku ceera.
IIpssmonunenHoe

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe

bubnnoreka IIOK
https://m.edsoo.ru/ffOb2fe6

bubmmoreka [IOK
https://m.edsoo.ru/ffOb2c6c

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b31d0

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb3658



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

63

64

65

66

67

68

69

70

pacrnpoCTpaHEHHUE CBETA.
3atmenus CosHia v JIyHbl

3aKoH OTpa)KEHUs CBETA.
3epkaina. Pemenue 3a1au Ha
MPUMEHEHUE 3aKOHA OTPAKEHUS
CBETa

[Ipenomnenue cpeta. 3aKOH
IIPEJIOMJICHUS CBETA

ITonHoe BHYTPCHHEC OTPAKCHUC
cBeTa. Vcnonb30BaHue MOJIHOTO
BHYTPCHHCT'O OTPAKCHUS B
OIITHYCCKHUX CBCTOBOAAX

JlaGopaTopHnas pabota
"NccneqoBaHue 3aBUCUMOCTH
yTJla IPeJIOMJIEHUSI CBETOBOTO
Jy4a OT yIJia maJieHus Ha
rpaHuLe "BO31yX-CTEKI0""
VYpok-koH(pepeHIust
"Hcnonp30BaHue IOIHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBS3b"

JIunzsl. OnTHyeckas cuia
JIMH3bI

[TocTpoenune nzobpaxeHuii B
JMH3aX

JlaGoparopHas paboTa
"Onpenenenne HOKyCHOTO

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b38c4

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb3aea

bubnnoreka IIOK
https://m.edsoo.ru/ffOb3c5c

but6mmoreka [IOK
https://m.edsoo.ru/ffOb3f2c

bubmuorexa [JOK
https://m.edsoo.ru/ff0b444a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71

72

73

74

75

76

77

78

79

PACCTOSIHUSL U ONTHYECKOM CHUJIIBI
cobuparomiei TuH3bI"
Ypoxk-koHpepeHuus
"Onruyeckue JMH30BbIC
npuOopsr"

['ma3 kak onTuyeckas cucrema.
3peHue

VYpoxk-koupepennus "Jled ekt
3penusi. Kak coxpanutb 3peHue"
Paznoxenue 6enoro csera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CieKTpaabHbIX
uBeToB. [{ucnepcus ceera

JlabopaTtopHast pabota "ONbIThI
0 Pa3JI0KEHUIO OENIoro CBeTa B
CIEKTpP U BOCHPHUATHUIO LIBETA
MPEIMETOB NPU UX HAOIIOIEHUN
yepe3 IBETOBbIE (PUIBTPHI"
Ypok-nipaktukyM "BosHOBBIE
CBOMCTBA CBETA: TUCIIEPCHSI,
unTepepeHius u qudpaxuus"
OmnsiThl Pesepdopna u
MJIaHeTapHasi MOJIEb aTOMa
IToctrynatel bopa. Moaens
aroma bopa

Hcnyckanne u norionieHme
cBera aToMoM. KBaHTBHL.
JIuneluaTeie CIIEKTPBI

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcOa7e

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb4684

bubnnoreka IIOK
https://m.edsoo.ru/ffOc0f4c

bubmmorexa [JOK
https://m.edsoo.ru/ff0cOe2a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c12a8

bubmuorexa [JOK
https://m.edsoo.ru/ff0cl144c



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c

80

81

82

83

84

85

86

87

88

89

90

91

Ypoxk-npaktukym "HaGmonenue

CIIEKTPOB UCITyCKaHUA"
PagnoakTuBHOCTE U €€ BUIBI

CrtpoeHue aTOMHOTO si1pa.
Hyxnonnas monens

PannoakTuBHBIE TpEBpaIICHHUS.
M30TO1EI

Pemenue 3agay mo TeMe:
"PaanoakTHBHEIE
npeBpaieHus"”

[Iepnon nmonypacnana
VYpok-koHpepeHus
"PannoakTuBHBIE U3TYyYEHUS B
pUpoJie, MeIULIMHE, TEXHUKE"
SnepHble peakuuu. 3aKOHBI
COXpaHEHHUs 3apsI0BOrO U
MAaCCOBOT'0O YHCEII

3H€pFI/I$[ CBs3U aTOMHBIX AI€P.
CBs13b MacCHl U SHEpPIruun

Pemenue 3agad mo reme

"SI nepHblie peaknun"

Peakuuu cunrte3a u nenenus
anep. UcTouHUKN dHEprun
ConHua u 38€31
VYpoxk-koupepennus "Anepuas
sHepreTuka. JlencTeus
PaAMOAKTUBHBIX U3Ty4YEHUN Ha

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c1550

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c1672

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc18ac

bu6nmoreka [IOK
https://m.edsoo.ru/ffOclal4

bubnnoreka IIOK
https://m.edsoo.ru/ffOclb4a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2126

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c1c58

bubmmoreka [IOK
https://m.edsoo.ru/ffOcld7a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

92

93

94

95

96

97

98

JKUBbIE OpraHU3MbI"

[ToaroroBka K KOHTPOJIBHOM
paborte 1o Teme
"DJIeKTPOMarHuTHOE TMOJIE.
DNIEKTPOMArHUTHBIE BOJHBI.
KBanToBnie saBiaeHus"

KoHnTponbHas pabota 1o Teme
"DIeKTPOMarHuTHOE TOJIE.
DIIEKTPOMArHUTHBIE BOJIHBI.
KBanToBnie aBiaeHus"

[ToBTOpEeHME, 000OIICHHE.
JlaGopaTopHbie pabOTHI 1O
Kypcy "B3aumoneiictBue ten"

[ToBTOpEHME, 000OIICHUE.
Perenne pacueTHBIX U
KayeCTBEHHBIX 3a/1a4 10 TEME
"TenoBsbie mporecch”

[ToBTOpenue, o6o0IIEHHE.
Perenne pacueTHbIX U
Ka4eCTBEHHBIX 3a7a4 110 TEME
"KIIJI TermoBsIX aBurarencii”

[ToBTOpEeHme, 0600IICHHE.
Pemienune pacueTHbIX U
Ka4eCTBEHHBIX 3a/]1a4 M0 TeMe
"KII/I anexTpoycTaHoBOK"
[ToBTOpeHme, 0600IICHNE.
JlaGopaTopHnbie pabOTHI 1O
Kypcy "CBeToBbI€E sIBIEHUA"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c223e

bubnuorexa [JOK
https://m.edsoo.ru/ff0c245a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c2572

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

[ToBTOpenue, o6o0IIeHNE.

99 Pabora ¢ TekcTamu o Teme 1 bu6nuoreka [IOK
"3aKOHBI COXpaHEHHUS B https://m.edsoo.ru/ff0c2d6a
MeXaHHuKe"

[ToBTOpenue, o6oOIIeHNKE.

100 PaGora ¢ TekcTtamu o TeMe 1 Bubmrorexa ITOK

https://m.edsoo.ru/ff0c2e82

"Konebauus v BOJIHEL"

[ToBTOpenue, o6odIICHNE.

101 PaGora ¢ TekcTtamu o TeMe 1 Bubmaorexa ITOK

https://m.edsoo.ru/ff0c3044

"CseroBble gBiaeHud"

[ToBTOpEeHME, 000OIICHHE.
102 Pabota c TekcTaMH 10 TEME 1
"KBanToBas u sinepHas pu3uka'

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 3 27


https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O

OBILIEI'O OBPA3OBAHUA
7 KUIIACC
Koxn .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
11 UCII0JIb30BaTh U3YYEHHBIC TOHATHUS
19 pa3ianyaTh SBJICHUA 110 OIMMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
' OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE
pacrio3HaBaTh  TNPOSBICHHE HW3YYEHHBIX  (HU3UYECKUX  SBICHHHA B
13 OKpY’KaloIlleM MHpe, B TOM uuciie (pU3UYecKue sBIEHHUsS B IPUPOAE, NPU
' 9TOM MEpPEBOJAUTh INPAKTHUUECKYK 3aJadyy B y4eOHYI, BbLACIATH
CYIIECTBEHHbIC CBOMCTBA (IpU3HAKN) (PU3MUECKUX SBICHUMN
OIKCBHIBATh M3YYEHHBIE CBOMCTBA Te€Nl U (U3UYECKUE SBICHMS, HCIIOJB3YS
¢usznyeckue BEIUYMHBI, TPU  ONUCAHUM TPABUIBHO  TPAKTOBaTh
14 ¢bu3nuecKkuil CMbICT UCTIOIb3YyEMBIX BEIMYUH, X 0003HAUEHUS U €TUHHIIBI
' (Gu3NYeCKUX BEJIWYUH, HAXOAUTh (OPMYINbI, CBS3BIBAIOLIUE JAHHYIO
¢u3nUecKyro BEJIWYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH TIpapuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH
XapaKTepu3oBaTh CBOICTBa Tes, (U3NYECKHE SBICHHMS M IPOLECCHI,
1.5 WCIIONIb3Ysl  W3YYEHHBbIE 3aKOHBI, IIPU OTOM J1aBaTb  CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BhIpAKEHHE
OOBIICHATH (PU3NYECKUE SBJICHUS, IPOLIECCH U CBOMCTBA TN, B TOM YHCIIE U
B KOHTEKCTE CUTYallUi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
1.6 IPUYMHHO-CJIE/ICTBEHHbIE CBA3H, CTPOUTH O0BsICHEHUE U3 |1 — 2 JTOrMYecKux
maroB ¢ omnopoil Ha 1 — 2 M3y4yeHHBIX CBOWCTBA (PU3UYECKUX SIBICHUM,
(U3NYECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH
pemate pacuéTHele 3a7add B 1 — 2 nelCTBUA, HCHOJB3YS 3aKOHBI M
17 (dbopMyIibl, cBsi3bIBatOLME (DHU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a

YCJIOBUA 3aJa4ud 3allUChIBATH KPATKOC YCJIOBHUC, MOJACTABJIATH (I)I/ISI/IHCCKI/IC

BEJIMYHUHBI B (GOPMYJbl U MPOBOAUTH PAcCUEThl, HAXOOUTh CIPABOYHBIE



1.8

1.9

1.10

1.11

1.12

1.13

1.14

1.15

JaHHBIE, HEOOXOIUMBIE /I PENICHHUS 3a/iad, OICHUBATh PEATUCTUYHOCTh

MOJIY9eHHOU (PU3NIECKON BEITMYUHBI

pacrio3HaBaTh MpPOOJEMBI, KOTOPHIE MOXKHO pPEIIUTh MpPH MOMOIIHU
(GU3MYEeCKUX METOJ0B, B ONMCAHUU UCCIIEJ0BaHMS BBIIEIATh IPOBEPIEMOE
IIPENII0JIOKEHNE (TUIIOTE3Y), pa3jinyaTh U UHTEPIPETUPOBATH MOIYUEHHbBIN
pe3yibTaT, HaXOAWUTh OIIMOKM B XOJI€ OMNbITA, J€JIaTh BBIBOJBI 110 €ro

pe3yibTaTam

MPOBOAWTH OMBITBI 1O HAOMIOACHUIO (U3HYECKUX SIBJICHUN WU
buznyecKuX CBOMCTB Tel: (HOpPMYIHpPOBATh MPOBEPSIEMbIE MTPEANONI0KECHHUS,
coOuparh yCTaHOBKY U3 MPEUIOKCHHOTO 00OPYIOBAaHMSI, 3aIUCHIBATH XOJI

OIIbITa U (bOpMy.]'IPIpOB&TL BBIBOJbI

BBIMOJIHATh IPSIMBIE H3MEPEHUS C MCIOJIb30BAaHHUEM AaHAJOrOBBIX H
nu(poBbIX NpUOOPOB, 3alKMChIBaTh IOKa3aHUs IPUOOPOB C Yy4ETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOM (pU3MUECKON BEIMYMHBI OT
JpYrol C HCIOJIB30BAHMEM MPSAMBIX HM3MEPEHHH, y4acTBOBAaTh B
IUIAHUPOBAaHUHM  Y4eOHOTO  MCCIIEJIOBAaHUS, COOMpPATh YCTAHOBKY H
BBINOJIHATh HM3MEpPEHUs, Cleqys MpeUIoKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ysbTaThl MOJYYEHHOM 3aBUCHUMOCTH (U3WYECKUX BEIMYMH B BUJE
NPEUIOKEHHBIX TAaONUIl W TIpadUKOB, J€NaTh BHIBOJBI IO pPE3yJbTaTaM

HCCIIEIOBAHUS

MIpOBOANTE KOCBCHHBIC HN3MCPCHUSA q)HSI/I‘IeCKI/IX BCJINMYNH, ClICAyd
npennomeHHoﬁ HWHCTPYKIMU: IPHU BbIIIOJIHCHUU I/I3MepeHI/II7I CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW  BBIYUCIIATL 3HAUCHUC HCKOMOM

BCIINYHNHBI

CO6J'II-O,Z[8.TB IpaBHJIa TEXHUKHU 0e30IMacHOCTH Inpu pa60Te C J'Ia60paTOpHBIM

obopynoBaHuEM

YKa3blBaTh TNPUHIUIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapakTepu3oBaTh TMPUHLMIBl  JEHCTBUS HW3YyYEHHBIX MNPHOOPOB H
TEXHUYECKUX YCTPONCTB C MOMOUIBIO UX OMHUCAHUS, MCIOJIb3Yys 3HAHMS O
CBOMCTBaX (PM3MYECKUX SIBICHUI UM HEO0OXOANWMBbIE (PU3HUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

MPUBOJIUTh  HpHUMEpHl  (HAXOAUTh  HH(GOpMALMIO O  TNPUMEPAX)
MPAKTUYECKOTO HCIIONB30BaHUA (U3MYECKUX 3HAHUM B IOBCEAHEBHOM

KU3HM sl 00ecTieueHnss 0e30MacHOCTH TPH OOpallieHuu ¢ puoopaMu u



TEXHHYECKHMH YCTPOHCTBAMH, COXPAHEHUS 3/10POBbs U COOIIOICHHUS HOPM
9KOJIOTMYECKOr0 MOBEAEHUS B OKPYXKAIOLIEH cpenie
OCYILIECTBISATH OTOOp HMCTOYHUKOB HHpopManuu B ceTd VHTepHET B

COOTBETCTBHH C 3aJaHHBIM INOUMCKOBBIM 3aIIpOCOM, HA OCHOBC HMMCIOIIUXCA

1.16 3HAHUW W NyTEM CpaBHEHUS PA3JIMYHBIX HMCTOYHHMKOB  BBIJEISTH
nHbOpMalLMIO, KOTOpas SBIAETCS MPOTUBOPEUMBOM WM MOXKET ObITh
HEJIOCTOBEPHOH
MCIIOJIb30BaTh IPU BBINOJIHEHUN Y4YEOHBIX 3aJlaHUIl HAay4HOIOIYJISPHYIO

117 JUTEPATypy (PU3NUECKOrO COAEPKAHUS, CIIPABOUHBIE MaTEpUAJIbI, PECYPChI

' cetu MHTepHer, Biazerh NpuéMamMH  KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HH(GOPMAIMK U3 OJTHOW 3HAKOBOM CUCTEMBI B IPYTYIO
CO3/1aBaTh COOCTBEHHbIC KpaTKUE NMHUCBMEHHbIE U YCTHbBIC COOOIIEHHS Ha
OCHOBE 2 — 3 UCTOYHUKOB MH(pOpMANK (PU3NIECKOTO COJCPKAHUSA, B TOM

118 yuciae MyOoJIMYHO JiesaTh KpaTKUE COOOLIEHHsI O pe3yibTaTaX MpPOEKTOB

' WIA Y4eOHBIX HCCIEJOBAaHMA, TPH OSTOM T'PaMOTHO HCIOJIb30BATh
U3yYeHHbI TOHATUHHBIA anmapar Kypca (U3HMKHM, COIPOBOXKAAThH
BBICTYIUICHHE IIPE3CHTALNEN
IIPU BBIIOJIHEHUU Y4YEOHBIX HPOEKTOB M HCCIIEAOBAaHUI pacnpenessTh
00s13aHHOCTH B TpyINIE€ B COOTBETCTBHUM C IOCTABJIEHHBIMH 3a/ladaMH,

1.19 CIIEOUTh 3a BBIIIOJIHEHUWEM IUIaHA JEHCTBUM, aJ€KBATHO OLIEHUBATh
COOCTBEHHBIM  BKJIaJ B  JEATEJIBHOCTh  TPYIIbI,  BBICTPaUBAaTh
KOMMYHHMKaTUBHOE B3aUMOJEICTBHE, yUUTHIBasi MHEHHE OKPYKAIOIINX

8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara

11 HCIIOJIB30BATh MTOHATHUSA

19 pasnuyath SBJICHUS [0 OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE

' OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (pU3HUECKOe SIBIECHUE
pacrio3HaBaTh  MNpPOSIBICHHWE  M3YYEHHBIX  (PU3MUECKUX  SBJICHUH B

13 OKpYXarollleM MHpe, B TOM uucie (U3NYECKue SBJICHHUS B MPHUPOJE, MpPU

9TOM  HICPEBOAUTL IMPAKTHYCCKYHO 3aaa4y B y‘-ICGHyIO, BBIACIATD

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (HU3UIECKUX SIBJICHUI



14

1.5

1.6

1.7

1.8

1.9

1.10

1.11

OINKCBIBATh U3yYEHHBIE CBOMCTBA TN UM (U3NYECKHUE SIBJICHHUS, UCIIONIB3YS
(du3nvecKkre BeIWYHHBI, IPH ONHCAHUU IPABUIBHO TPAKTOBATH (DM3NUECKUNA
CMBICJI HCIIOJIb3YEMbIX BEIMYUH, OOO3HAYEHHUS M EAMHUIBI (PU3NUECKUX
BEJIMYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOLINE JAHHYIO (U3UYECKYIO
BEIMYMHY C JPYTUMHM BEJIMYMHAMM, CTPOUTh TpadUKU H3y4EHHBIX

3aBUCUMOCTEH (PU3NYECKHUX BEINUNH

XapaKTCPU30BaTh CBOICTBa TCII, (1)H31/I‘ICCKI/I€ SABJICHUA W IIPOLCCCHI,
HCIIOJIb3YA HN3YUYCHHBIC 3aKOHBbI, Ipu 3TOM JaBaTb CJIOBECHYIO

(hOpMyIIMPOBKY 3aKOHA U 3aMMHUCHIBATh €70 MATEMATUYECKOE BHIPAKCHHE

OOBSICHATh (DU3UYECKHE TMPOILIECCHl W CBOWCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTYalluil MpPaKTHKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUThH O00BsICHEHHE U3 | — 2 JTOrnYecKux
maroB ¢ mnomompo 1 — 2 M3ydeHHBIX CBOICTBa (M3MUYECKUX SIBICHUM,

(1)I/ISI/I‘-I€CKI/IX 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

pemare pacuy€THble 3a7aud B 2 — 3 JEHCTBUS, HMCHOJb3Ysl 3aKOHBI U
(dopMybl, CBA3bIBAIOIIME (U3UYECKHE BEJIUYMHBL: Ha OCHOBE aHalu3a
yCJIOBUS 3aJa4d 3alUChIBATh KPATKOE YCIOBUE, BBIABIIATH HEIOCTATOK
JAHHBIX [ pelIeHus 3aJa4yd, BbIOMpaTh 3aKOHBI M (OPMYIIBL,
HeoOXonuMble Juisi €€ pelleHus, NPOBOAUTH pPACYETHl U CpPaBHMUBATH

MOJIYUYCHHOC 3HAYCHUC (1)I/I3I/I"ICCKOI7I BCIIMYHHBI C U3BCCTHBIMHU JaHHBIMHU

pacrno3HaBaThb HIpPOOJIEMBbI, KOTOpPblE MOXXHO pEIIUTh MpU [OMOIIU
(GU3NYECKUX METOAOB, HUCHOJIb3ys ONHCAHUE WCCIEAOBaHMS, BBIACIATH
MIPOBEPSIEMOE  NPEAIOJIOKEHUE, OLIEHUBAaTh IPABUWIBHOCTh  MOPSAIKA

MMPpOBEACHUA UCCICAOBAHNS, 1CJIATh BBIBOJBI

MIPOBOUTH OIBITHI MO HAOTIOJACHHUIO (PU3MUECKUX SBICHUM MM (PU3MUECKUX
CBOHMCTB Tei: (hOopMyIHpOBaThH MPOBEpPSEMbIEC MPEIIOI0KEHUs, coOOUpaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO O0OpYJIOBAaHMS, OMHCHIBATH XOJ OMbITa U

(hopmMyTupOBaTh BHIBOJIBI

BBIIIOJIHATDE IMPAMBIC U3MEPCHUA C MCIIOJIB30BAHUECM aHAJIOT'OBBIX HpI/I60pOB
1 JaT4YHUKOB (I)I/IBI/I‘-ICCKI/IX BCJIMYHH, CpaBHUBATH PE3YJIbTAThI I/ISMCpCHI/Iﬁ C

y4€TOM 33JaHHOM aOCOIIOTHON MOTPELTHOCTH

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEITHMYUHBI OT
Jpyrol ¢  UCIHOJB30BAaHUEM  MNPSIMBIX  HU3MEPEHUH:  IUIAHUPOBATH
HcCche0BaHNe, COOMpaTh YCTAHOBKY W BBIMOJHATH WU3MEPEHUS, CIEIys

NPEUIOKEHHOMY  IUIaHy,  (UKCHUPOBaTh  pe3yjibTaThl  MOJYYCHHOM



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

3aBUCUMOCTH B BHJI€ TAOJIHI] U TpadUKOB, JIE1aTh BHIBOJBI IO PE3yiIbTaTaM

HUCCICIOBaHUA

MIPOBOJNTh KOCBEHHBIE HM3MEpPCHUS (PU3MYECKHX BEIMYWH: TUTAHUPOBATH
U3MEpeHusi, CcoOUpaTh  OSKCIEPUMEHTAIBHYIO  YCTAaHOBKY,  CIeAys

HpGI[HO)I(eHHOﬁ HHCTPYKIUU, U BBIYUCIIATh 3HAYCHUC BCJIMYHNHBI

co0Jro1aTh MpaBUiia TEXHUKH 0€30MacHOCTH MpH padoTe ¢ J1abopaToOpHBIM

obopynoBaHuEM

XapaKTepu30BaTh NPHUHLMUIBI  JIEHCTBUS  HU3YUYEHHBIX MNpHOOpPOB U
TEXHUUYECKHUX YCTPOMCTB C OMOPOW HAa MX ONUCAHUS, UCIIOJIb3YS 3HAHUS O
CBOMcTBax  ()M3MUECKUX SIBICHUH U  HEOOXoAuMmble  (U3UYEcKHe

3aKOHOMEPHOCTHU

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTEIbHBIC
npubOpel MO CXeMaM W CXEMaTWYHbIM PHUCYHKaM, COCTaBIISITH CXEMBI
ANIEKTPUYECKUX  I[EMed C  MOCIEAOBAaTEeIbHBIM M HapauleIbHBIM
COEIMHEHUEM 3JIEMEHTOB, pa3jinyasi YCJIOBHBbIC OOO3HAUYEHHs 3JEMEHTOB
AIIEKTPUYECKUX IIeTIei

OPUBOIUTE  MpHUMEphl  (HAXOOWTh  WMHPOpPMAIMIO O  IpUMepax)
MPAKTUYECKOTO WCIOIB30BaHUS (U3WYECKUX 3HAHUH B TIOBCEIHEBHOM
KHU3HHU Ul oOecriedeHrs 0e30MacHOCTH NpU OOpalleHuu ¢ IpudbopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 370POBbS M COONIOICHHUSI HOPM

3KOJIOTUYECKOI0 MOBEJICHUS B OKPYKAIOIIEH cpefie

OCYILECTBIISATh TMOMCK HHGpOpMANMU (U3UUECKOTO COJEpXKaHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAaHUM M TYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX UCTOYHHUKOB BBIJCNATh MH(DOPMAINIO, KOTOpasl SIBIISETCS

IIPOTUBOPEUMBOM NI MOXKET OBITh HEJOCTOBEPHOI

HCIIOJIB30BAaTh IMPH BBINIOJIHCHUHA yq€6HBIX SaI[aHI/Iﬁ HAaYYHO-TIOIMYJIAPHYIO
JIATCPATypy (I)I/I3I/I‘-ICCKOI‘0 COJCPpIKaHHuA, CIIPAaBOYHBIC MAaTCPpHAJIbl, PECCYPCHI
CETH I/IHTepHeT; BIaJCTh HpI/IéMaMI/I KOHCIICKTUPOBAHHUA TEKCTAa,

npeoOpazoBanus HH(GOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHUS,
0000mast wHGOPMAIMIO W3 HECKOJBKUX HMCTOYHUKOB (PU3UUYECKOTO
COJIep>KaHusl, B TOM YKCIe MyOJIMYHO MPEACTABIATh PE3yIbTaThl TPOESKTHOM
WJIH MICCIIEIOBATENBCKON IESTETLHOCTH, TIPH STOM IPAMOTHO HCIOJIh30BATh
W3YYCHHBI TMOHSATUHHBIA ammapaT Kypca (U3UKH, COIMPOBOXKAATH

BBICTYIUICHHE MTpe3eHTaINeH



1.20

9 KIIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

11

1.2

1.3

14

1.5

1.6

1.7

IpU BBIMOJIHEHUU YYEOHBIX TPOEKTOB M HCCIEAOBaHUN (U3HUECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM 33Ja4aMH, CIEAUTh 32 BBIIIOJIHEHHEM IUIaHA JNCHUCTBUU U
KOPPEKTUPOBAaTh €ro, aJcKBAaTHO OICHWBAaTh COOCTBEHHBIH BKIIA] B
JIeATEIBbHOCTh TPYIIIbI, BRICTPAUBATh KOMMYHHKAaTUBHOE B3aUMOJICUCTBHE,

HPOSIBIISISE TOTOBHOCTD Pa3pemiaTh KOH(IMKTHI

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJbLHOI MPOrPaMMbI OCHOBHOT'0O 00111er0 00pa30BaHus

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

pas3indaTthb ABJICHUA IO OIIMCAHHUIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE

OIIBITOB, IEMOHCTPUPYIOIIMUX JAHHOE (PU3NYECKOE SBICHUE

paciio3HaBaThb ITPOSABJICHUC HU3Y4YCHHBIX (1)I/I3I/I‘-ICCKI/IX SIBIICHUM B
OKpYyZKaromeM MHpE, B TOM YHUCIIC (1)I/I3I/I‘IGCKI/IG SABJICHUA B IIPHUPOIAC, IIPH
9TOM TNEPCBOJAUTH IMPAKTUYCCKYIO 3aaa4y B y‘IC6HYIO, BBIACTIATH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) (PUZNUECKUX SIBICHUIN

OIKCHIBATh W3YyYEHHBIE CBOMCTBA TN U (U3MYECKUE SBICHUS, UCTIOIb3Ys
¢usznyeckue BEIWYUHBI, IPU ONHUCAHUU TPABUIBHO  TPAKTOBATH
(Gu3NYECKUN CMBICI UCHOJB3YEMBIX BEJIWYMH, O003HAUECHUS U €IUHULIBI
¢u3nUecKux BENWYMH, HAXOAUTh (OPMYIBI, CBA3BIBAIOIIME JIAHHYIO
(Gu3NYECKyI0 BEIWYUHY C JAPYTMMHU BEIMYMHAMH, CTPOUTH TIpaduku

HU3YUCHHBIX 3aBHCUMOCTEM (I)I/ISI/ILIGCKI/IX BCIIMYHH

XapaKTCpPU30BaTb CBOMCTBa TCI, (I)I/ISI/I"IGCKI/IG ABJICHUSA W IMPOLECCHI,
HCIIOJIBb3Yys HN3YUYCHHBIC 3aKOHBI, npnu OSTOM  JaBaThb CJIOBECCHYIO

(I)OpMYJ'II/IpOBKy 3aKOHaA U 3alUMCbIBATh €0 MATCMATHYCCKOC BBIPAKCHUC

OOBSICHATh (DU3MYECKHE IMPOLECChl M CBOWCTBA TEJ, B TOM 4YHCIE M B
KOHTEKCTE CUTYallUd MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBISABIIATH
NPUYUHHO-CJIC/ICTBEHHbIE CBSI3U, CTPOUTH OOBsicHEHHe u3 2 — 3
JIOTHYECKUX IIAroB ¢ TMOMOIIBI0 2 — 3 W3YYEHHBIX CBOWCTBA (PM3UYECKUX

HBHCHHﬁ, (I)I/ISI/ILICCKI/IX 3aKOHa UJIKM 3aKOHOMCPHOCTH

pemiate pacdy€THple 3a4ayd  (OmMHparolIuecss Ha cucreMy w3 2 — 3

yYpaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (DU3UICCKUE



1.8

1.9

1.10

111

1.12

1.13

1.14

1.15

BEJMYMHBI: Ha OCHOBE aHajM3a YCJIOBMs 3a/Jayd 3alUChIBATh KpPaTKOE
YCIIOBUE, BBISBIIATH HEJOCTAIONINE WM H30BITOYHBIC AHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE AJI PEIICHUs, TPOBOAUTh PACUETHI U
OIICHUBATh  PCATUCTUYHOCTh  IOJIYIEHHOTO 3HAYCHUs  (U3UUYECKOU

BCIINYHNHBI

paciio3HaBaTb HpO6J'IeMBI, KOTOpPBIE MOXHO PCIIWNTh IIpH IIOMOIIU
(1)I/I3I/I‘-ICCKI/IX MCTOAOB, HCIIOJIB3YS OMNHUCAHUC HUCCICAOBAaHUA, BbBIACIATH
IIPOBEPAEMOC IMPEATIIOI0XKEHHUC, OLICHMUBATDH IMPaBUJIbHOCTDb nopsAaaka
MMPOBCACHUS UCCIICA0BAHUA, ACJIaTh BbIBO/Ibl, MHTCPIIPETUPOBATL PC3YyJIbTAThI

HaOJIIOIEHUI U OIBITOB

MPOBOAUTh OMNBITHI MO HAOMIOJEHUI0 (U3MUECKUX SBICHUM WU
(U3NYECKUX CBOWCTB TEII: CaMOCTOSITEIBbHO COOMpPATh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYAOBaHHWSA, OMUCHIBATH XOJ OIBITA H €ro

pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI

IIPOBOAMTH IIPU HEOOXOAMMOCTU CEPHUIO MPSMBIX U3MEPEHUMH, OIpeesis
cpefHee 3HAYEGHHE H3MEpsAEMOil BeIMYMHBI ((POKYCHOE pPAacCTOSIHUE
coOuparonield JHH3BI), OOOCHOBBIBATH BBIOOp cmoco0a HM3MEpeHHs

(M3MepuTenHHOTO MpUOOpa)

MPOBOJAUTHh HCCIIEJIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUH C
HCIIOJIb30BAHUEM IMPSIMBIX HW3MEPEHMI: IUIAHUPOBATH MCCIIENOBAHUE,
CaMOCTOSITEIbHO ~ COOMpAaTh  YCTAaHOBKY, (PUKCHUPOBAaTh  pe3yJIbTaThI
MOJTy4YEHHON 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BUAE TaOIUIU

Fpa(l)I/IKOB, ACJIaTh BBIBOJBI 110 PE3YyJIbTaTaM HCCICIOBaAHHUA

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUA (bmnqecxnx BCJIIMYHMH: IJIAHUPOBATH
HU3MCPCHUA, C06HpaTb IKCIICPUMCHTAJIbHYIO YCTAaHOBKY HW BBIIIOJHATDH
HU3MCPCHUA, CIICAYA HpGI[J'IO)KGHHOﬁ HHCTPYKIUH, BBIYUCIIATL 3HAYCHHC
BCJIMYMHBI U AHAJIM3UPOBATH IMOJIYUYCHHBIC PE3YJILTATHI C yLIéTOM 33.,[[3.HH0171

MOTPELIHOCTH U3MEPEHUIN
co0roAaTh npaBuja TEXHUKN 0€30MacHOCTH IpU paboTe ¢ 1abopaTOPHBIM

o0opynoBaHueM

pa3ianyaTh OCHOBHBIC TIPU3HAKU W3YYEHHBIX (DU3UYECKUX MOJIEIECH:
MaTepuaibHasi TOYKa, aOCOMIOTHO TBEPAOE TEJIO, TOYCUHBIH HCTOYHUK
CBeTa, Jy4, TOHKas JHMH3a, IUJIAHETapHas MOJENb aTroMa, HYKJIOHHas

MOJCIIb aTOMHOTI'O AApa

XapaKTepu30BaTh MPUHIUNBI JACHCTBUS H3Y4YEHHBIX MNPUOOPOB U



1.16

1.17

1.18

1.19

1.20

1.21

TEXHHYECKUX YCTPOWCTB C OMOPOI HA WX OMHMCAHUS, UCIIONb3Yys 3HAHUS O
CBOWCTBaX (PM3MYECKUX SBICHUH W  HEoOXOoAWMBIE  (PHU3MUECKUE

3dKOHOMCPHOCTH

UCIIOJIB30BAaTh CXEMbI U CXEMAaTUYHbIE PUCYHKU HM3YyYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHMUYECKUX IPOIECCOB
IPU peIIeHUH Y4eOHO-NIPAKTHUYECKUX 3a/ad, ONTHYECKUE CXEMBbl M

MOCTPOCHHS N300pa’KEHHUH B TUIOCKOM 3€pKaJie M COOMPAIOLIEH JTHH3e

OPUBOANUTH  MpHUMEpHl  (HAXOIUTh  HMHPOPMALMIO O  I[PHUMEPax)
IPAaKTUYECKOI'0 HCIOJIb30BaHUS (U3UYECKUX 3HAHUM B IOBCEIHEBHOM
KU3HU UL oOecrieueHus: 6€301acHOCTH Tpy 00pamieHny ¢ IpudbopaMu U
TEXHUYECKHMHU YCTPOMCTBaMHU, COXPAHEHUS 3A0pOBbS M COOIIOIECHUS

HOPM DKOJIOTUYECKOTO MOBEJICHHS B OKpY’KaIOLEel cpezie

OCYIIECTBIISATh TMOMCK HMH(pOpMAIMK (UIUIECKOTO COJIEPKAHHUSA B CETH
HuTepHeT, caMoCTOSATENbHO (POPMYIHPYsI MOUMCKOBBIM 3ampoc, HaXOIUTh
IyTH ONpPEeNICHHUs TOCTOBEPHOCTH MOTYYeHHOH MH(POPMALUU Ha OCHOBE

WMEIOIIMXCS 3HAHUM U JOIOJHUTEIILHBIX HCTOYHUKOB

MCIOJIb30BaTh NPHU BHINOJHEHUM YYEOHBIX 3aJaHUIl HayYHO-IIOMYJISPHYIO
JIUTEpaTypy (HU3NUECKOro CoJepKaHus, CIIPAaBOYHbIE MaTEPUAIIbI, PECYPCHI
cetu MHrepHeT; BnaaeTb NpUEMAMM KOHCIEKTHPOBAaHUS TEKCTa,

npeoOpa3oBaHus HHGOPMAIIMK U3 OTHOW 3HAKOBOW CUCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBE
I/IH(bOpMaHI/II/I U3 HECKOJIBKHX HCTOYHUKOB (1)1/131/1‘{601(01"0 COJCpIKaHus,
nyOJIMYHO MPEJCTABIATh PE3YNIbTAThl IPOEKTHONW MIIM UCCIIEI0BaTEIbCKON
JCATCIIbHOCTH, npu 3TOM Ir'paMOTHO HCIIOJIBb30BATh H3y‘~IGHHBII>i
NOHATUIHBIN anmapaT H3y4aemoro pasjena (U3MKU W COIpPOBOXKIAThH
BBICTYIUIGHHE TMpe3eHTanueil ¢ y4éToM OCOOEHHOCTEH ayIuTopuu

CBCPCTHUKOB

IpU BBIIOJIHEHUU YUYEOHBIX TPOEKTOB W MCCIEAOBAaHUN (PU3UIECKHX
IIPOLIECCOB paclpeeNiaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJja4aMU, CJICJIUTh 3a BBINOJHEHUEM IUIaHA JEHCTBUMA U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBINM BKJIAJ B
JIeATEeIbHOCTh TPYIIbI, BRICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJIEUCTBHE,

MIPOSIBIISS TOTOBHOCTD pa3peniaTb KOHPIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIEeMEHTA
1 ®U3BUKA U EE POJIb B IIO3HAHUU OKPYKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

dusnka — Hayka o mpupoze. SBneHus npupobl. Guznueckue
1.1 SIBIICHUS: MeXaHHUYEeCKHe, TEIIOBBIC, 3JIEKTPUYECKHUE,

MarHuTHBIC, CBETOBLIC, 3BYKOBBIC

®dusnueckue BeaMUUHBL. V3MepeHue (QU3MUECKUX BEJIUYMH.
1.2 Puznueckue puOOpHI. ITorpemnocTs U3MEPEHUM.

MesxyHapoiHasi CUCTEMA €TUHUIL

ECTGCTBCHHOHay‘IHbIﬁ MCTOJ IIO3HAHUA: Ha6JHO,Z[CHI/IC,
13 INOCTAHOBKA HAYYHOI'O  BOIIPpOCA, BBIABMIKCHHUEC  THUIIOTES3,
OKCIICPUMCHT 110 IIPOBEPKE THUIIOTE3, 00BsICHEHHE

HaOJIFOaeMOT0 SIBJICHUS
1.4 Onucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOieNnen

[TpakTiueckue paboOThI:
W3mepenne pacCTOSTHUN.
L5 N3mepenne 00bEMa KUAKOCTU U TBEPIOTO TENa.
' Omnpenenenue pasMepoB MaJbIX TEJ.
N3mepenne TeMmiepaTypbl IpU  IOMOIIM  KUAKOCTHOTO

TEPMOMETPA U JAaTYMKA TEMIIEPATyPhI
2 ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEIIECTBA

91 CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, HUX pPa3MEPBHIL.
OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEIIIECTBA

95 JBuxkenue vactuil BemecTBa. CBS3b CKOPOCTH JBHUKEHHS
4acTHIl ¢ TeMIieparypoil. bpoyHoBckoe aBrkenue, 1uddysus

23 BzaumopeiicTBHE YacTHUIl BEIISCTBA: MPUTSKCHUC U

OTTAJIKUBAaHHUE

24 AFpCFaTHBIe COCTOSAHHUA BCIICCTBA: CTPOCHUC ra3oB,

KHUAKOCTeH W TBEPABIX (KpUCTAIIMYecKuX) Ten. B3aumocBszb



2.5

2.6

MCXOY CBOMCTBaMH BCIICCTB B PA3HBIX arp€raTHhIX COCTOSHUAX U

HAX aTOMHO-MOJIEKYJIIPHBIM CTPOCHUEM
Oco0eHHOCTH arperaTHbIX COCTOSIHUNA BOJIbI

[TpakTuueckue paboThI:
Ouenka  AuameTpa  aroMa  METOAOM  psAnoB  (c
ucronb3oBanueM pororpadmii).
OnbITHI 110 HAOJIIOACHUIO TEMJIOBOTO PACHIUPEHUS Ta30B.
OnpIThl MO0 OOHAPYKEHUIO JEHCTBUS CHJI MOJEKYJSIPHOTO

MMPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

MexaHuueckoe JBMKCHHE. PaBHOMepHOG H HCPABHOMCPHOC

IBIDKEHHE

Cxopoctb. Cpeansii  CKOpOCTb IPH  HEPAaBHOMEPHOM

JBWKeHUH. Pacu€T myTH U BpEMEHU JABUKECHUS

SIBnenue mHepuuu. 3aKOH MHEpUUU. B3anmoaelcTBrue Ten Kak
MpUYMHA U3MEHEHHSI CKOPOCTH JIBMKEHHS Tel. Macca kak mepa

HHCPTHOCTH TCJIa

I[ImotHOCTE BemiecTBa. CBA3L IUIOTHOCTH C KOJHYECTBOM

MOJIEKYJ B €IUHUIIE 00bEMa BellecTBa
Cuta KaK XapaKTEepUCTHKA B3aUMOICUCTBUS TEI

Cuna ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢ TOMOIIBIO

AUHaMOMETpa

SIBmenue TAroreHus M cwia TsokecTh. Cuila TSOKECTH Ha

Ipyrux mianerax. Bec rena. Hesecomocts

Cwiia tpenus. TpeHHe CKOIBXEHUS U TPEHHE MOKosA. TpeHue B

npupoac U TCXHUKE

CloxxeHue CuJl, HalpaBlICHHBIX IO OJHOM MPSMOM.

PaBHoOelicTByOIIAsA CHIT

[TpakTueckue paboOThI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JBMKEHHs (IIapUKa B
KHUIKOCTHU, MOJIEITH IJICKTPUIECKOTO aBTOMOOWIIS U TaK JaJiee).
Omnpenenenne cpeaHell CKOPOCTH CKOJIbXKEHHUS Opycka WiIH

mapuka Mo HAKJIOHHOM IUIOCKOCTH. OmnpeneneHue MIOTHOCTH



3.11

3.12

TBEpAOro tena. ONbITE, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTb
pactsbxenus (nedopmariv) Ipy>KUHBI OT MPUIIOKESHHON CHIIBI.
OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHMS
CKOJIbXKEHUsI OT Beca Tella M XapaKTepa COINPUKACAOIIUXCS

MOBEPXHOCTEH

@usuyeckue SBICHHWS B IPUPOJE: IPUMEPHI JBIKECHUS C
pasIMYHBIMM CKOPOCTSMH B JKMBOM M HEKUBOWM IIPUPOAE,

JICCTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

TexHuueckne YCTPOﬁCTBaZ JAUHAMOMCTP, HTOAIIHUITHUKHU

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

I[aBJ'ICHI/Ie TBép,I[OFO TCa. Crioco0Bbl YMCHBIICHUSA u

YBCIWUYCHUA NABJICHUA

JaBnenne raza. 3aBHCHMOCTb JaBJICHHS ra3a oOT 00b&Ma,

TEeMIIePaTyphl

Hepenaqa JaBJICHUA TBép,Z[bIMI/I TCJI1aMU, ) KUJAKOCTAMHU M I'a3aMHU.

3akoH Ilackans. [ITHeBMaTHUYeCKHE MalIUHbI

3aBUCUMOCTh JaBJICHUS KUIKOCTH oT FJIy6I/IHI)I.
I'unpocratuueckuit  mapagokc. CooOmaronmecs:  COCyIbl.

FI/II[paBJ'II/I‘-Ie()KI/Ie MEXaHU3MbI

AtMochepa 3emnu u arMmocdepHoe pgaBieHue. I[IpuumHbI
CYIIECTBOBaHMs  BO3AYIIHOM  oOomoukn  3emnu.  OmbIT
Toppuuennu. 3aBUCUMOCTh  aTMOC(EPHOTO  JaBlIEHHS  OT

BBICOTHI HaZl YPOBHEM MOPA

N3mepenne  armocepnoro  nmaBnenus. [lpuboper  mmst

HU3MCPCHUA aTMOC(I)epHOFO JaBJICHUA

I[eﬁCTBHe KHUAKOCTH KW ra3a Ha HOpr)KéHHOC B HHX TC€JIO.

BrrtankuBaromniast (apxumMeioBa) cuiia. 3akoH Apxumezna
IImaBanue Ten. Bo3ayxonnasanue

[TpakTudeckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tela B BoJe OT 00bEMa
MOTPYKEHHOW B KUAKOCTH vacTu Tena. OmnpeneneHue
BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOIIEH HA TEJO, MOrPYKEHHOE
B KUAKOCTb. [IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEH

CUJIbI, JCHCTBYIOIIEH Ha TEJO B JKUAKOCTHU, OT MACChl Tela.



5

4.10

411

OneITBI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTDH BBITAJIKMBAIOLICH
CHJIBI, JEHCTBYIOIIEH Ha TEIO B OJKUIKOCTH, OT 0O0BEMa

HOFPY)KéHHOﬁ B XHUIAKOCTh 4YaCTH TC€JIa H OT IIJIOTHOCTH

JKUJKOCTH. KoHncrpynposanue apeoMerpa WJIN
KOHCTPYMPOBaHUE JOJIKH u OIpeseIeHUe eé
Irpy30I0ABbEMHOCTH

dusnueckue SABICHUSA B NPUPOAE: BIHMSIHHE aTMOC(HEpHOro
JABJICHUSI HA KUBOM OpraHU3M, IJIaBaHUE PHIO

TexHuueckue YCTpOMCTBA: coolIaromuecs COCY/bI,
YCTPOMCTBO BOAOIPOBOJA, THAPABINYECKUI IIPECC, MAHOMETP,

O6apomeTp, BICOTOMED, MTOPUTHEBOM HACOC, APEOMETP

PABOTA, MOITHOCTD, SOHEPI'MA

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

5.10

5.11

Mexanudeckas pabora

MexaHuueckasi MOIIHOCTh

[IpocTeie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTb.

[TpaBuio paBHOBeCHUs pbluara
[TpuMeHeHMe paBUIIa paBHOBECHS pbluara K OJIOKY

«3o0m0T0€ TpaBwiIo» MexaHukH. KoadduuueHt mnosne3Horo
neiictBuss MexaHu3MoB. [IpocTele MeXxaHuU3MBl B OBITY H

TEXHHUKE

[ToTeHumanpHast SJHEPTUU TeNa, MOJHATOrO HaJl 3eMIIEN

Kunernueckas sneprus
[TonmHass MexaHuWyeckass DSHEPrUd. 3aKOH M3MEHEHUS W
COXPAHEHHUsI MEXaHUYECKOW YHEPTUH

[TpakTiueckue paboThI:

OHpeIICJ'ICHI/Ie pa6OTBI CUJIbl TPEHUA IPU PABHOMCPHOM

JBWKECHHUH TeJla 110 TOPU30HTAIbHON MOBEpXHOCTH. MccinenoBanne
ycioBuil  paBHoBecus peuara. Wsmepenme KIIJ[ HaknoHHOI

10cKocTH. M3ydyeHne 3akoHa cOXpaHeHHsI MEXaHUYeCKON SHEpIUH

du3nyecKkue SIBICHUS B OpUPOAC: pbIldaru B TCJIC YCIIOBCKA

Texnuueckue YCTpOMCTBA:! pblyar, ITOABUKHBIN u

HGHO,I[BI/DKHHﬁ 6J'IOKI/I, HAKJIOHHAsA  IIJIOCKOCTb, IIPOCTBIC



8 KVIACC

Koxa
pasaena
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

MEXaHU3MBI B OBITY

K

o IIpoBepsiemble 3JieMeHTHI COePKAHUSA
3J1eMeHTa
TEIIJIOBBIE ABJIEHN A

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETHYECKON TeopUu
CTpOeHHUs BemecTBa. Macca W pa3Mepbl MOJEKysl. OIBITHI,
MTOATBEPIKIAIOIIHE OCHOBHEIE MMOJIOKEHUS
MOJICKYJIIPHOKMHETHYECKON TEOPUH

Mopenu TBEPAOTO, JKUIKOIO W Ta3000pa3HOTO COCTOSHUM
BemecTBa. Kpucrammmdeckue u amopdHbIe Tena

OOBsicHEHHE CBOWMCTB Ta30B, JKUIKOCTEH M TBEPIBIX TEN Ha

OCHOBE IT0JIOKEHH I MOJ'ICKy.]'IHpHOKHHGTH‘I@CKOﬁ TCOPUU

CMauuBaHue U KalmUJIJIIPHBIC ABJICHUA

TemoBoe paciiupeHue u cxaTue

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO
JBUKECHMS YaCTHI]

Buytpennsas osHeprus. CnocoObl H3MEHEHHUS BHYTPEHHEU
SHEpIuu: Terjonepesada U CopepiieHue padoTbl

Bunel Teruionepenauu:  TEIJIONPOBOJHOCTb,  KOHBEKLHS,

W3JIy4YECHHUE
KonmuectBo TennoTel. Y neabHas TENI0EMKOCTD BEIECTBA
TemnmooOMeH U TEMIIOBOE paBHOBECHE. YpaBHEHHUE TEILIOBOTO
OanaHca

IlmaBienne wn OTBCPACBAHHUEC KPUCTAJUNIMYCCKUX BECIICCTB.
VnenbHas TemioTa riaBiIeHUs
[TapooOpazoBanne u koHaeHcanusa. Mcnapenwe. Kumenwe.

Y aenbHas TCIJIOTa Hap006pa3OBaHI/I}I. 3aBHCHMOCTD

TCMIICPATYPbI KUIICHUS OT aTMOC(I)epHOPO JaBJICHUA



6.13

6.14

6.15

6.16

6.17

6.18

Bnaxnocts BO31yxa

9Hepr1/1;1 TOIIJINBA. Y,Z[CJ'II)HaH TEIIOTA CropaHusi

[punmunsl pabotsl TemnoBbix asurareneid KIIJ TemmoBoro
nsurarens. TemuioBele IBUraTelId M 3alMTa OKPYKaKOIIEH
cpelsl

3aKOH COXpaHEHUs M MPEBpalllCHUs SHEPTUU B TEIUIOBBIX

nponeccax

[IpakTuyeckue pabOTHI:

OneIThl MO0 OOHAPYKEHHUIO JIEUCTBUS CHJI MOJIEKYJISIPHOTO
MIPUTSKEHUS.

OnpIThl 1O BBIPAIMBAaHUIO KPUCTAJUIOB MOBAapEHHOHN COJU
WM caxapa.

OnpIThl 10 HAONIOJIEHUIO TEIJIOBOIO PACHIMPEHUs Ta30B,
KUAKOCTEH U TBEPIBIX TEI.

OrnpezenieHne naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OnpIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  JIaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHUS.

IIpoBepka rumore3bl JHMHEHHONM 3aBUCUMOCTH JUIMHBI
CTONOMKa JKUAKOCTH B  TEPMOMETPUYECKOH  TpyOke OT
TEeMIEPaTypHl.

Habntonenne u3MeHeHUs BHYTPEHHEH OJHEpPruM Tela B
pe3yibTare Terionepeaays U padboThl BHEIIHUX CHUIL.

HccnenoBanue siBleHUs TemaooOMeHa MpH CMEUIMBaHUU
XOJIOAHOW U TOpsTYe BOJBI.

OnpeneneHne KOJIWYECTBa TEIUIOTHI, MOJYYEHHOTO BOAOH
IIPU TETIIO0OMEHE ¢ HarpeThIM METAJUIMYECKUM LIUIHHIPOM.

Onpenenenne ynenbHON TEINIOEMKOCTH BELLECTBA.

HccnenoBanue npouecca ucCnapeHusl.

OrnpenenieHne OTHOCUTENIBHON BIIAXKHOCTH BO3AyXa.

OHpC,Z[CJ'ICHI/IC YHCHLHOﬁ TCIJIOTHI IJIABJICHUA JIbJaA.

dusnuecke ABJICHHUSA B Iprupoac: MOBEPXHOCTHOEC HATAKCHUC

" KAallWUIAPHBIC SABJICHUA B MPHUPOAC, KPHUCTAJIJIBI B IIPUPOJL,



6.19

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

nznydenne CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3HI;
o0Opa3oBaHHe POCHI, TYMaHa, UHEsl, CHETa.

Texnuueckue YCTPOMCTBA: KaluJUIsPBL, IIPUMEPBHI
HCIOJIb30BAHUSA  KPHUCTALUIOB, JKUAKOCTHBIA  TEPMOMETD,
JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUIEHUS [OMOB,
TUTPOMETPBI, IICUXPOMETp, IapoBas TypOuHa, JBUraTellb

BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHW A

Onexrpuzauys Ten. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B

B3aumopneiictBue  3apsokeHHbIX — Ten.  3akoH — Kynona
(3aBUCHMOCTh CHJIBl B3aMMOJEHCTBUS 3apsDKEHHBIX Tel OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEX/TY TEJIaMH)
Onexrpudeckoe nozie. Hanpssk€HHOCTb 3JIEKTPUYECKOTO MOJIS.
[lpyHuun  cyneprno3uuuy  3NEKTPUYECKUX — Mojed  (Ha
KayeCTBEHHOM YPOBHE)

Hocurenn  snexrtpuyeckux — 3apsiios. DneMeHTapHBIN
anekTpuyeckui 3apsa. CrpoeHne artoma. IlpoBomHukm u

TMJIEKTPUKA
3aKOH COXpaHEHHS dJIEKTPUIECKOTO 3apsiia

DneKkTpudecKuit TOK. YcnoBus CYIIECTBOBAHUS
ANIEKTPUIECKOTr0 TOKa. VICTOUHMKH MOCTOSHHOTO TOKA

I[eﬁCTBHH OJICKTPUYCCKOI'0O TOKa (TeHHOBoe, XUMHUYCCKOC,

MarHMTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U razax

DneKkTpuyeckas LETb. Cuma  TOKa. DIEeKTpUYECKOe

HaIps’KCHUC

COHpOTI/IBJ'ICHI/IC IMPpOBOAHUKA. YaenbpHOE COIIPOTUBJICHHUC

BELIECTBA
3akoH Oma 11 yd4acTka 1enu

IlocnenoBaTenbHOE n napaujiCJIbHOC COCAMHCHUC

IIPOBOAHHUKOB

PaboTa ¥ MOIIHOCTH 3JEKTPUYECKOro TOKa. 3akoH Jlxoyms —



7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

Jlenna

DJNeKTpUYecKre ey U NOTPEOUTENH dICKTPUIECKON YHEPTUU

B ObITYy. KOopoTKoe 3aMbIkaHue

IlocTtossHHEIE MAarHuThblI. BS&HMOHeﬁCTBHC IIOCTOAHHBIX

MarHuToB

MaruutHoe mosie. MargutHoe moJjie 3eMiId U €ro 3HauyeHUe

JUIS SKU3HU Ha 3eMiie

OnbiT Opcrena. MarHuTHOE TMOJ€ AJIEKTPUYECKOTO TOKa.

HpI/IMeHCHI/Ie OJICKTPOMArHMTOB B TCXHHUKE

JlelicTBE MarHUTHOTO IIOJII Ha IPOBOJHUK C TOKOM.
OnexrpoABurarenab IMOCTOSHHOTO Toka. Mcmonbs3oBanue
JJIEKTPOJBUIATENE B TEXHUYECKUX YCTPOWCTBAX M Ha

TpaHCIIOpTE

Onpitel @apajnes. SIBneHHe 3JIEKTPOMArHUTHOM WHIYKIUU.

[IpaBuio Jlenna

Onektporernepatop. CrnocoObl TONyYEHUS DIEKTPHUUECKON
SHEPTUH. DJIEKTPOCTAHIIMM HA BO30OHOBIISIEMBIX MCTOUYHUKAX

SHEPrUuu

[IpakTuueckue padbOTHI:

OmnbITH TT0 HAOIOICHUIO JIEKTPU3AINH TEJT HHAYKIUEH U PpH
COIIPUKOCHOBEHUH.

HccnenoBanne  NEHCTBHSL — DIEKTPUYECKOrO  MOJS  HA
MPOBOJTHUKY H JHDJICKTPUKH.

CbOopka w mpoBepka pabOTHI  DJIEKTPUUECKOW  IIETH
MIOCTOSTHHOTO TOKA.

W3mepeHue u peryarupoBaHue CHIIbI TOKA.

W3mepeHue u peryarnpoBaHne HapsHKEHUSI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO depe3
PE3UCTOpP, OT COMPOTHBIEHHUS PE3UCTOPAa U HAIMPSDKEHUS Ha
pe3ucTope.

OmnbITH, IEMOHCTPUPYIONIHE 3aBUCUMOCTH SJIEKTPUIECKOTO
COIPOTHBIICHUS] TPOBOJHWKA OT €ro JUIMHBI, IJIOMIA TN

TOMECPCUHOI0 CCUCHUSA U MaTCpUaJIa.



7.21

71.22

9 KIIACC

IIpoBepka IpaBuUIIa CIIOKEHUSA HaIpsDKECHUN npu
IIOCJIEZI0BATEIPHOM COEIMHEHNUHN JIBYX pe3nucTopos. IIposepka
IIpaBWwia JUIsl CWIbl TOKa IIPU NAapajuIeIbHOM COCAVHECHHH
pesuctropoB. Ompenenenue pabOTHI SIEKTPUYECKOTO TOKa,
uaymero  depes  pesucrop.  OmpezneneHue  MOLIHOCTU
NMEKTPUYECKOTO  TOKA,  BBIIEISIEMOM  HA  PE3HUCTODE.
HccnenoBanue 3aBUCHUMOCTH CHIJIBI TOKA, MIYILIErO Yepe3
JaMIOYKy, OT HampsbkeHuss Ha Heil. Omnpepenenue KII
HarpeBatens. lccimenoBaHue MarHMTHOIO B3aUMOJCHCTBUSA
IIOCTOSIHHBIX ~ MAarHuroB. [3ydyeHme MarHuTtHOro noss
MOCTOSIHHBIX MarHUTOB IPU UX OOBEIUHEHUU U pa3ZeiICHUH.
HccnenoBanue AeCTBUA 3JEKTPUYECKOTO TOKA HA MATHUTHYIO
cTpenky. OnbIThl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTb CHJIbI
B3aMMOJECICTBHUS KaTyIKH C TOKOM M MarHuTa OT CUJIbl TOKa U
HalpaBJICHUs TOKa B Karyumke. M3ydyeHue nercTBus
MarHuTHOTO II0JIsI Ha MPOBOAHUK ¢ TOKOM. KoHcTpynpoBaHue
U uzydeHue paboTwl anekTpoasurarens. Mamepenue KIIJ]
AJEKTPOABUTaTENbHON YCTAaHOBKH. OMBITHI 10 UCCIIEIOBAHUIO
SBJICHUS  DJIEKTPOMAarHUTHOM  MHIAYKLUU:  UCCIECIOBAHUE

N3MEHEHUH 3HAYEHUS U HaIrpaBJICHHUA HHAYKIIMOHHOT'O TOKa

Ou3nyeckue SIBICHUS B MPUPOJIE: DIEKTPUUECKHUE SBICHUS B
aTMocepe, PIEKTPUYECTBO KUBBIX OPTraHHU3MOB, MAarHMUTHOE
nosne 3emiu, Aperd MoiarocoB, pPOJIb MAarHUTHOTO TOJS JIs

YKU3HH Ha 3eMJie, MOJISIPHOE CUSTHUE

TexHudeckue  yCTpOMCTBA:  AJIEKTPOCKOIN,  aMIEpMETp,

BOJIBTMETP, PEOCTAT, CUETYUK DIIEKTPUYECKON SHEPIHH,

AJEKTPOOCBETUTEIIbHBIE npudopHl, HarpeBaTebHbIe
AJIEKTPOIIPUOOPHI (mpumepsr), JEKTPUUYECKUE
MIpeI0XpaHUTeNH!, AJIEKTPOMArHur, AJIEKTPOJIBUraTelb

IMOCTOSAHHOI'O TOKA, reHEPATOp MOCTOAHHOI'O TOKa



Kon
pasznena

8

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8
8.9
8.10
8.11

8.12

8.13

8.14

8.15

8.16

8.17

8.18

8.19

Kox anemenra [IpoBepsieMble 21€EMEHTHI COAECPHKAHUS

MEXAHWYECKUE SABJIEHUA

Mexanuyeckoe aBmxeHue. MarepuanbHas Touka. Cucrema

oTcuéra

OTHOCHTEILHOCTh MEXaHUUECKOTO JABHXXCHUA

PaBHOMepHOG pr[MOJ’IHHCﬁHOC JABHXKCHUC

HepaBnomepHoe mnpsmonuneiinoe aBuwxeHue. Cpeass u

MI'HOBCHHAA CKOPOCTH TCJIa IIpU HCPABHOMEPHOM JABHUKCHHUH

yCKOpeHI/Ie. PaBHOYCKOpCHHOC HpﬂMOHHHeﬁHoe JBHMOXKCHUC

CsooOomuoe nagenue. OnusiTe! [ ammies

PaBHOMepHOe J1BHKEeHUE M0 oKpykHOCTH. [lepuon u yactora
oOpareHusl. JInnelinas u yriaoBas CKOPOCTH.

HCHTpOCTpeMI/ITCHBHOG YCKOpPEHUC

IlepBsiit 3akoH HproToHa

Bropoii 3axkoH HeroToHa

Tpernii 3akoH HeroToHA
[TpuHLUII CYyTIEPIIO3ULIMH CHUIT

Cwuia ynpyroctu. 3akoH ['yka

Cuna TPCHUA: CUJIa TPCHUA CKOJIBKCHUS, CHJIa TPCHUA

IIOKOS1, APYTHE BUBI TPEHUS

Cuja TSDKeCTU M 3aKOH BCEMHUPHOI'O TATOTCHUA. YCKOpCHI/IC

¢BOOOJHOTO MaIECHUS

I[BI/I)KCHI/IC IJIaHET BOKPYT COJ’IHLI&. HCpBaH KOCMHYCCKas

ckopocTb. HeBecomMocTh 1 neperpy3ku
PaBHOBecue MarepuanbHOil Touku. AOCOTIOTHO TBEPAOE TEIO

PaBHOBecue TBEPAOro TelMa € 3aKPEINIEHHOM  OCBIO

BpalicHUs. MOMEHT CHUJIBL. HCHTp TAXKCCTH

Nmnynsce Tena. M3menenue ummyibsca. IMmynsce cumsl

3aKOH COXpaHEHMsI UMITYJIbCa



8.20

8.21

8.22

8.23

8.24

8.25

8.26

8.27

8.28

8.29

PeakTuBHOE IBHKEHUE

Mexannueckasi paboTa U MOILIHOCTb

Pabora cun Tskect, ynpyroctd, TpeHusi. CBs3b SHEPruu U

paboThI

HOTGHL{I/Ia.HBHaH SHEPIUA TCJIa, MOAHATOIO Ha/l IMMOBCPXHOCTHIO

3eminn

IToTreHumanbpHas YHEPrUs CKATOU NPYKUHBI
Kunernyeckas sHeprus. Teopema 0 KHHETUYECKON DHEPIUU

3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUU

[TpakTuueckue paboThI:

OrmpezesieHne CpeIHEW CKOPOCTH CKOJBXKEHUsI Opycka WU
JBIKECHUS LIApUKa MO HAKJIOHHOM IiockocTH. OmnpeneneHue
YCKOpEHUA TCJIa IpU PABHOYCKOPCHHOM JIBWKCHHU 11O
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue  3aBUCUMOCTM  IIyTH  OT  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 Ha4yalbHOW CKOPOCTH.
IIpoBepka TUNOTE3Bl: €CIU IPH PAaBHOYCKOPEHHOM JBHKEHUU
0e3 HayalbHOI CKOPOCTH MYTH OTHOCSTCS KaK psJl HEYETHBIX
4HCEJ, TO  COOTBETCTBYIOIIME  IMPOMEKYTKH  BPEMEHHU
O/IMHAKOBBI.

I/ICCJ'ICI[OBaHI/IG 3aBUCUMOCTH CHWJIbI TPCHUA CKOJBXCHUSA OT
CWJIBI HOpMallbHOTO naBieHus. OmpexneneHue koddduimenta
TPCHUSA CKOJIbKCHUS. OHpeI[CJ'ICHI/IC )KECTKOCTU IPY>XUHBI.
Onpenenenne paboOThl CHJIBI TPEHHUS TPU PABHOMEPHOM
JABHUXKXCHUU TCJ1a 10 FOpI/ISOHTaJ'II)HOI\/’I ITOBEPXHOCTHU.
Omnpenenenne pabOThI CHIIBI YIPYTOCTH MPH MOABEME Tpy3a C
HCIIO0JIB30BaHHUEM HEIIOABUXHOT'O U ITIOABUXKHOI'O 010KOB
dusnueckue SABICHUS B npupoac: IMPUIMBbBI W  OTJIMBBI,
nBwxeHne  muaHeT CoOJIHEUHOM  CUCTEMBI, PEaKTHUBHOE
JABVKCHUC )KMBBIX OPTraHU3MOB

Texanueckne yCTpOfICTBaI CIIMAOMETP, JATUMKH ITOJIOXKCHUA,

pacCTodHud U YCKOPCHUSA, PAKCTLI

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI



9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

10

10.1

10.2

10.3

KoneGarenbHoe  nBmwxkeHue. OCHOBHBIE  XapaKTEPHUCTHKH

KoJe0aHui: Iepro/I, 4acTOTa, aMILUIUTY 1A

MareMaTtnyeckuii M IPYKHHHBIA MasTHUKHU. [IpeBpamienue

OHEPIUu 1mpu KoJIe0aTEIbHOM JABUXKCHHUN

3aryxaomue  koneOaHusi.  BpIHyxJIeHHble — KojeOaHus.

Pe3onanc

Mexanuueckre BOJHBEL CBOKWCTBA MEXAaHUYECKUX  BOJIH.
[IpononbHBIE M MOTIEPEYHBbIE BOIHBI. J[JIiHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MexaHu4ecKue BOJHBI B TBEPIOM TeIle,

celicMUYeCcKHE BOJIHEI

3Byk. ['pomKkoCTh 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa
WNHudpa3Byk U yIbTpa3ByK

[IpakTuyeckune paboOTHI:

Onpenencuue 4acTOTBI " nepuozaa Kose0aHun
MaTEeMaTUYECKOT0 MasiTHUKA.

OnpezneneHye 4yacTOThl W IEpUOAa KOJeOaHMM NPYXKHUHHOTO
MasiTHUKa

HccnenoBanue 3aBUCHUMOCTH nepuozaa Kose0aHui
MOJIBEILIEHHOTO0 K HUTHU Tpy3a OT JUIMHBI HUTU. MccnenoBanue
3aBUCUMOCTH IepHoja KojeOaHuil NMPYXKMHHOTO MasiTHUKA OT
Macchl rpy3a. [IpoBepka HE3aBHCUMOCTH Tepuoaa KojieOaHuM
rpy3a, MOABEIIEHHOTO K HUTH, OT MAaccChl Ipy3a U >KECTKOCTH
npyXuHbl. MI3MepeHne yckopeHusi cBOOOIHOTO Ma/ieHus
®dusnyeckue SBIEHUS B NPUPOJIE: BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHUE, CECMUYECKUE BOJIHBI, I[yHAMH,
X0

TexHuueckue YCTPOMCTBA: 9XO0JIOT, UCIIOJIb30BaHUE

yABTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

OJIEKTPOMarHuTHOE  TOJIe.  ODJIEKTPOMATHUTHBIE  BOJIHBI.

CBoiicTBa SJICKTPOMArHuTHBIX BOJIH

[ITkana 3EKTPOMArHUTHBIX BOJIH

OnexkTpoMarHuTHass —npupojga cera. CKOpOCTb — CBeTa.



11

10.4

10.5

10.6

111

11.2

11.3

114

115

11.6

11.7

11.8

BoisiHOBEIE cBOIiCTBa cBETa

[TpakTuueckue paboThI:

N3yueHue CBOWCTB JJIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO
MOOMJIBHOTO TenedoHa
dusznyeckue SBICHUS B MpUPOJE: OMOJIOTHYECKOoe IeiicTBHE
BUIMMOTO, YIbTPA(pUOIETOBOTO U PEHTTEHOBCKOTO M3IIy4eHHH
TexHuueckue ycTpoicTBa: UCIOIb30BAHUE AIEKTPOMATHUTHBIX
BOJIH JIJIs1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
JlyueBas monens cBera. icTouHuku cBera
[IpsiMonuHeitHOEe pacpoCTpaHEHUE CBETA
Otpaxenue ceta. [lmockoe 3epkano. 3aKoH OTpaKeHUs CBETA
[Ipenomnenue cBeta. 3akoH mpenomieHus cseta. [lomHoe
BHYTPEHHEE OTPAKEHUE CBETA
JIlunza. Xop tydeil B InH3€
Onrtuueckas cuctema ¢oToarnmapara, MUKpPOCKOIIA U TEJIECKOma
I'ma3 kak  onThueckas  cucrteMa.  brnuzopykocts U
JAIIbHO30PKOCTh
Paznoxxenne Oemoro cBera B crnekrp. OmnbiTel HbroToHa.
CrnoxeHue CeKTpaabHBIX LBETOB. Jlucepcus cBeTa
[TpakTudeckue paboTHI:
HccnenoBanue 3aBUCHUMOCTH YIjla OTPaXE€HHUS CBETOBOTO
Jy4a OT YIJia MaJeHUs.
W3ydyeHne XapakTepUCTUK M300pakeHUs Tpeamera B
IJIOCKOM 3€pKalie.
HccnenoBanue 3aBUCUMOCTH YIJia TPEIOMIIEHUSI CBETOBOTO
Jy4da OT YIJIa MMaJIeHUs Ha TPAHUIIE «BO3AYX — CTEKIIO».

11.9

[Tomy4yenue n300pakeHHiA ¢ TOMOIIBIO COOMPAOIICH JTUH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI
coOMparoIe TUH3HI.

OMBITHI MO PA3JI0KEHUIO OETOTO CBETa B CIIEKTP.

OneITel 1O  BOCHPUATHIO IBE€TA MPEAMETOB IpU  HX

HaOJII0ICHNH Yepe3 [IBETOBbIC (PUIBTPHI



dusnyeckue ABjieHUa B npupoje: 3arMeHus CoisHia u JIyHsl,

11.10 [[BETa TeJ, ONTHYECKUE sBIIeHUs B arMocdepe (uBer HeOa,
pedpakmus, pagyra, MUPax)
111 TexHUYeCcKne YCTpPOWCTBA: OYKH, NEpHCKON, (oToamnmapar,
' OIITUYCCKUE CBETOBOJBI
12 KBAHTOBBIE SIBJIEHM S
191 OmnbiTel Pesepdopna u mumanerapHas MozAenb atoma. Mojenb
' aroma bopa
1.2 Hcnyckanne ©  TOTrJOMIEHWEe CBeTa aroMoM. KBaHTHI
' JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHus
124 Crtpoenue aromHoro sigpa. Hykionnas Mojesnb aTOMHOTO siipa.
' M3oTomnbl
125 PannoaktuBHble  mpeBpamienus.  llepuonm  momypacmana
' ATOMHBIX SITIEP
126 Snepuble peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOIO U
' MAacCOBOT'0 YHCEIl
12.7 OHeprus CBs3U aTOMHBIX sijiep. CBsA3b MAacChl U SHEPTUU
128 Peaknun cunTe3a u genenus saep. VCTOYHMKM »HEpruum
' Connna u 3BE37
129 Snepnas sHepreruka. J[eWcTBUE paJMOAKTHBHBIX H3JIy4CHUI
' HAa JKUBBIE OPTaHU3MBI
[TpakTudeckue paboTHI:
Ha6nronenue CrutonHbIX U TMHEHYATHIX CIIEKTPOB H3TyUEHHUS.
12.10 HccnenoBanue TpeKOB: HM3MEPEHUE SHEPIMM YACTULIBI 110
TOpPMO3HOMY IyTH (110 hoTOrpadusm).
W3mepenne paanoakTUBHOTO (hoHA
dusngeckue SIBIICHUS B MpUpoJIE: €CTECTBCHHBIN
1211 PagoOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJdOaKTHBHOE
' U3ITy4eHUE MPUPOAHBIX MUHEPAJIOB, ACHCTBUE PATUOAKTUBHBIX
M3JIy4CHUI Ha OPraHU3M YeJIOBEKa
12,19 TexHUYEeCKHe YCTPOMCTBA: CIEKTPOCKOI, WHIMBUIYaTbHBIN

AO03UMCETP, KaMCpa Bunscona






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

Kon

NpoBepsieMOro

TpeOOBaHNS

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

[Tornmanue ponu GU3MKH B HAYYHOH KapTUHE MUPA; CHOPMHUPOBAHHOCTH
0a30BBIX TMPEICTABICHUA O 3aKOHOMEPHOW CBSI3M M ITI03HABaEMOCTH
SBIICHUH  TIPUPOJBI, O  POJIU  OJKCIepuMeHTa B  (Qusuke, O
cucTeMooOpasymmieil poiim (U3MKA B Pa3BUTHU ECTECTBEHHBIX HAayK,
TEXHUKU W TEXHOJIOTHH, 00 3BOJIONWU (PU3NYCCKUX 3HAHHW U MX POJIH B
IEJIOCTHOM €CTECTBEHHOHAYYHOH KapTHHE MUpa, O BKJIAJE POCCHUHCKUX U
3apyOeKHBIX YICHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHCHHE MPOIIECCOB

OKpYZKaromero M1upa, pa3BuTue TCXHUKU U TEXHOJIOT Ui

3HaHMs O BHJAAX Marepuu (BEIIECTBO W IOJIE), O JBIKEHUU KakK Crocobe
CYILIECTBOBaHMUsSI MaTepuu, 00 aTOMHO-MOJEKYJISPHOW TEOPUU CTPOECHUS
BEIIECTBA, O (PU3MYECKOH CYIIHOCTH SIBIEHUH NPUPOIbI (MEXaHUYECKUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHE Pa3NyaTh SIBJICHUS
[0 ONHCAaHMI0 MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOe (U3nueckoe SIBJICHUE; YMEHHE paclo3HaBaTh
NPOSIBIIEHUE H3YyYEHHBIX (U3NYECKUX SBJICHUH B OKpYXKAIOIIEM MHDE,

BBIJIETISIS MX CYILIECTBEHHBIE CBOMCTBA (ITPU3HAKN)

BJ'Ia,Z[eHI/Ie OCHOBaMH MOHSITHMNHOTO arrapara U CHUMBOJHUYCCKOTO A3bIKa
(1)I/IBI/IKI/I U HCIOJIB30BAHUEC HX IOJId PCHICHUSA y‘IG6HBIX 3aaa4;, YMCHHC
XapaKTCPU30BaATh CBOICTBa TCII, (I)I/I3I/IIICCKI/IC SABJICHUS W IIPOLECCHI,

HCIIOJIB3YA beH}IaMeHTaJ'H)HI)Ie N OMIIMPUYICCKHUE 3aKOHBI

VYMenne omuchIBaTh HN3YUCHHEBIC CBOMCTBA TeJI H CbI/ISI/I'-IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA q)HSI/II-ICCKI/IC BCIIMYHUHBI

Brnagenne ocHoBaMH METOAOB HAy4YHOTO MO3HAHUS C YYETOM COOIIOICHUS
npaBuj1 6€30MacHOTo TpyAa: HabMoIeHHe (PU3NUECKUX SBJICHUMN:

YMEHHE CaMOCTOSATEIBHO COOMpATh AKCIEPUMEHTATbHYIO YCTAaHOBKY H3
JAHHOTO Habopa 00OpYMOBaHHS MO WHCTPYKIIMH, OMMHUCHIBATH XOJ OIbITA U
3aMKCHIBaTh €T0 PE3YNbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

MPOBEJICHUE MPSIMBIX W KOCBEHHBIX HM3MEPEHHH (PU3NYECKUX BEIHYMH:
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YMEHHE  IUIAaHUpPOBATh  H3MEPEHUs,  CAMOCTOATEIBHO  COOMpaTh
9KCIIEPUMEHTAJIbHYIO YCTAaHOBKY I10 MHCTPYKIMH, BBIYUCIATH 3HAYEHUE
BEJIMYMHBI Y AHAJIU3UPOBATH OJIyYEHHBIE PE3YJIBTAThl C YYETOM 3aJaHHON
MIOTPEIIHOCTH PE3YJITaTOB U3MEPEHUI;

IIPOBEJICHUE HECJIOKHBIX JKCHEPUMEHTAIBHBIX MCCIICIOBAHM;
CaMOCTOSITENIFHO COOMPATh AKCIEPHUMEHTAIBHYIO YCTaHOBKY W HPOBOJIUTH
UCCIIEIOBAaHUE 110 MHCTPYKIMH, NMPEICTABIATH MOIYYCHHBIE 3aBUCHUMOCTH
¢u3MYecKUx BENUYMH B BHAE TaOMUI U TpapuKOB, YUYUTHIBATH

IIOrp€IIHOCTH, A€JIaTh BBIBOALI 110 PE3YyJIbTaTaM UCCIICAOBAaHUA

[TonnMaHue xapakTEepHBIX CBOMCTB (pu3Myeckux Mojeliel (MaTepuaibHas
TOYKa, aOCONFOTHO TBEPIOE TEJIO, MOJACIU CTPOCHHUS Ta30B, KHUIKOCTEH H
TBEPABIX TEJ, IUIAHETapHAsi MOJENb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO

sJipa) 1 YMEHUE IPUMEHATh UX JUIsl 00bACHEHUS (PU3UUECKUX IPOLIECCOB

YMmenne o0bACHATh (PU3NIECKUE MPOLIECCHl U CBOICTBA TEJ, B TOM YUCIIE U
B KOHTEKCTE€ CHUTyalUHd I[PAKTUKO-OPUEHTHUPOBAHHOIO Xapakrepa, B
YaCTHOCTH, BBIABIIATh I[PUYMHHO-CIICICTBEHHBIE CBA3M U  CTPOUTH
OOBsSICHEHHE C OMNOpPOM Ha H3Y4YEeHHbIE CBONCTBA (U3NYECKUX SIBICHUM,

(1)I/I3I/I‘-IGCKI/I€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOACTIN

YMeHnue pemate pacuéTHble 3a7aun (Ha 0aze 2 — 3 ypaBHEHHUI), HCIIOB3Ys
3aKOHBI U (OPMYJIbI, CBSI3bIBAIOLINE (PU3HUECKUE BETUUMHBI, B YaCTHOCTH,
3alMCBIBaTh KPAaTKOE YCIOBUE 3aJa4M, BBIABIATH HEAOCTAIOIINME JAHHbBIC,
BBIOMpATh 3aKkOHbI W (OpMyJbl, HEOOXOAMMBbIE M €€ peleHwus,
UCIOJIb30BaTh CIPABOYHbBIE JAaHHBIE, MPOBOJUTH PAcUEThl M OLEHUBATh
PEATMCTUYHOCTh MOJIYYEHHOT0 3HaueHUs (PU3NYECKON BEIMUYUHBI; YMEHUE
ONpEeAeNiTh Pa3MEPHOCTb (PU3NYECKOW BEIUYMHBI, IOJIYYEHHOH Ipu
pELICHUH 3a1a91

YMeHne XapakTepHu30BaTh MPUHLHUIIBI JEHCTBHUS TEXHUYECKUX YCTPOMCTB, B
TOM 4YHUCIIe OBITOBBIX NPHOOPOB, M TNPOMBIIUIEHHBIX TEXHOJOTHYECKUX
MIPOLIECCOB 0 UX OMUCAHUIO, UCITIONb3Yys 3HAHUS O CBOMCTBaX (hU3MUECKUX

SIBIICHUI U HCO6XO,Z[I/IMBIC (I)I/I3I/I‘-ICCKI/IC 3aKOHOMCPHOCTHU

YMeHue HCIoNb30BaTh 3HAHUS O (PU3UYECKUX SBICHUSX B MOBCETHEBHOMN
KHU3HU U1l obOecriedeHHst Oe30MacHOCTH NpU OOpalleHHH € ObITOBBIMHU
npubopaMH M TEXHUYECKMMHU YCTPOMCTBAMHU, COXPAaHEHHs 3/10pOBbS U
COOJIIOJIEHHsI HOPM SKOJIOTMYECKOTO IOBEJECHHS B OKpYXKAloIleH Cpere;

NOHMMaHHE HEOOXOJUMOCTH TPUMEHEHHUSI JOCTH)KEHUH (U3MKH |
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TEXHOJIOTHH JIJIs1 PAIlMOHAILHOTO MTPUPOIOTIONIE30BAHUS

OnbIT moucka, MpeoOpa3oBaHMs U HPEACTABICHUS  HUH(POPMALUU
(GU3MYEeCKOTO  CoNIepXKaHHsl € HCIOJB30BAaHMEM  HH(DOPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUH; YMEHHE OLIEHUBAaTh JOCTOBEPHOCTH
MOJIYyICHHOW HWH(OpPMAIIMM HAa OCHOBE HWMEIOIIUXCS 3HAHUH W
JIONOJIHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BaTh IPU BBITOJHEHUU
y4eOHBIX 3aJaHUil  HAYYHO-TIOMYJISAPHYIO JIUTEpaTypy (usmueckoro
COJIep KaHus, CIIpaBOYHbIE MaTepHaiIbl, PeCypchl ceTH MHTepHeT; BiaaeHue
0a30BbIMH HaBBIKaMH IMpeoOpa3oBaHus MHPOPMALUU U3 OJTHOW 3HAKOBOM
CHUCTEMbl B JpYIyl; yYMEHHE CO3/laBaTb COOCTBEHHbIE IHCbMEHHBIE U

yCTHBIE COOOMICHHUSI HAa OCHOBE HH(OPMAINH U3 HECKOJIBKUX UCTOYHUKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon
1

11

1.2

1.3

14

1.5

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUA

MEXAHUWYECKUE ABJIEHUA
Mexanuueckoe  aBwkeHue. MarepuanpHas Touka. Cucrema  orcyéra.
OTHOCHUTENBHOCTD ABH)KEHUS

PaBHOMepHOE U HepaBHOMepHOe nBMKeHue. CpenHsas ckopocTb. Popmyna amis

BBIYKCIICHUS CPeHE ckopocTH: V = S/t

PaBHOMepHoe HpﬂMOJIHHCfIHOG JABUXKCHUC. 3aBUCHMOCTD KOOpAuHAaThl TCjIa OT

BPEMCHHU B CJIy4ac€ PaBHOMEPHOI'O HpHMOHHHeﬁHOFO JBHXKXCHUA:

(1) =x,+vt

Fpa(bm(n 3aBUCUMOCTH OT BpPEMCHU I IIPOCKIHHU CKOPOCTH, IIPOCKIUHU
[IEPEMEIICHUS, IIYyTH, KOOpPAMHATBI IIPU PABHOMEPHOM MPSIMOJUHEHHOM
JABUKCHUHN

3aBHUCUMOCTH KOOpAUHATBI TeEjla OT BPEMCHU B CJIy4a€ PaBHOYCKOPECHHOI'O

HpHMOJ'[I/IHel\/’IHOFO JABUXXCHUA:

(] iy

-Sx':f:l = 1'-|;|: *f—-ﬂ'x *

CDOpMYJ'IBI AT MPOCKOHMU MNCPEMCHICHUA, IMPOCKIHMU CKOPOCTU W IPOCKIUH
YCKOPCHUS ITPU PAaBHOYCKOPCHHOM prIMOHHHCﬁHOM JABHKCHUU

2

¢
Sy (f) =Upy- I+ - E »

U.T('f) =Upy T4, 1,

a (f) =canst,

Uh.: - U-__.: =2a. s,

Fpa(pyucn 3aBUCUMOCTH OT BpPCMCHHU [JIsI TIPOCKIHWU YCKOPCHHUA, IIPOCKIUU
CKOPOCTH, TMPOEKIMU IEPEMEIICHUs, KOOPAMHATEI IIPU PaBHOYCKOPEHHOM
HpHMOJ’IHHCﬁHOM JABUXKCHUHU

CB060,I[HOC magacHuc. q)OpMy'J'IBI, OIIMCBIBAIOIIHNEC CBO6OI[HOC najacHuc TCiia I10

BEpPTHUKAIN (IBM)KEHUE TeJIa BHU3 WJIM BBEPX OTHOCUTENILHO MTOBEPXHOCTH 3EMIIH).

['paduky 3aBUCUMOCTH OT BpPEMEHH JUIsI TPOEKIHMHU YCKOPEHHUS, HPOCKIUH



1.6

1.7

1.8
1.9

1.10

1.11

1.12

CKOPOCTH M KOOPJIUHATHI P CBOOOJHOM NaJICHUU Tella IO BEPTHUKAIU
CkopocTh pPaBHOMEPHOTO [IBIDKEHHUS Tela IO OKpyxHocTu. Hampasienue
CKOPOCTH.

®opmyna A1 BBIYUCICHHUS CKOPOCTH 4YEpe3 pPaguyc OKPYXKHOCTU U IEPUOJ

oOpareHus:
2nR
=
T

LenTpoctpemurenbHoe  yckopeHue. HampaBineHue LEHTPOCTPEMUTEIBHOIO

yckopenusi. Dopmyra sl BBIYUCICHUS YCKOPEHUS:

2
_w
“=R

CDOpMy.TIa, CBA3bIBalOIIasd NMEpruoa U 4aCToTy O6paH_[CHI/IHI

vol
T

Macca. I1n1oTHOCTB BeliecTBa. d)opMyna JJIA BBIYUCICHUA ITIJIOTHOCTH:

_om
V

Cuna — BekTopHas ¢pusudeckas BennynHa. CliokeHue Cuil
SIBnenue nnepuuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akoH HeroTOHAa:
F=m-a
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEN0

B3aunmoneiictue tein. Tpernii 3akoH HeroToHa:

Fyy=-Fi,

TpeHHe IMOKOs U TPECHUEC CKOJIBXKCHUS. d)opMyna JJId BBIYUCIICHUA MOJAYJISA CHIIbL

TPCHUS CKOJIbXKXCHUA:



1.13

1.14

1.15

1.16

1.17

1.18

Frpzp-;"l.r

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

F=k-Al

BcemupHoe Tsarorenne. 3akoH BCEMUPHOTO TATOTEHUS:
my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
®opmyna 1715 BBIYUCIEHUS CUJIbI TSKECTU BOIM3M MOBEPXHOCTH 3emuu: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmrtynbe Tenma — BeKTopHast GU3MUYECKas BETHUHHA.
p=mb
Nmnynse cuctemsl Ten. M3menenne nmnynbsca. UMmysnbsc cuibl
3aKOH COXpaHEHUsl UMITYJIbCa JJIs 3aMKHYTOM CUCTEMBI TE:
D=0, i, U, =const
PeakTuBHOE JIBMKEHUE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

MexaHn4decKkas MOIIHOCT:

=24
I

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyJIa JUIA BBIYUCIICHU S

KHHETHYSCKOM OHCPIUU:

FHUE
Ey ="

Teopema o kuHeTHuecKou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON



1.19

1.20

1.21

1.22

1.23

OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;+E,

3akoH COXpaHECHUA MEXaHHYeCKOM OHCPI'UH. CDOpMy.]'Ia JJIs1 3aKOHA COXpaHCHUA

MEXaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.

HpeBpameHHe MEXaHUYEeCKOMH OHCPI'vH IIPpU HAJIMYUU CUJIbI TPCHUA.

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Poruar. Moment cuibel; M - FI.

VYciioBre paBHOBECHS pbluara:
M +M +..=0
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,

n= Anonessan
‘éﬂTI:ﬁ'IIEEEEH

[laBiienue TBEpIOTO TENIA.

®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:

_E
p_s"

JlaBneHue raza. ATMocgepHoe AaBlICHHE.
lMunpocraTtuyeckoe gaBieHne BHYTPH KUIKOCTH.

CDOpMy.]'Ia JJIsL BBIYHUCJIICHUA JABJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

3axoH [lackans. I'mapaBauueckuii npecc

3akoH Apxumena. Popmyna A8 ONPEAECIECHHs BBITAIKUBAIOLIEH

JIEMCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC

CHIIBI,
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1.25

1.26

1.27

1.28

1.29

1.30

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

K01€0aTeIbHOM ABUKEHUN
3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

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

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHULIE
IByX cpeln. MH(ppa3ByK U yIbTpa3ByK

Ilpaxmuueckue pabomul

N3MepeHne cpelHe IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OpYXHUHBL;, KO3(pPUIMEeHTa TpeHHsI CKOJNbKEHUsS; pabOThl CHIIbI TPEHUS, CHUJIbI
VIPYTOCTH; CpEIHEH CKOPOCTH IBMXKEHHsI OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KoieOaHuUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M MepHoja
Kojie0aHuM NMPYKMHHOTO MasiTHUKA; MOMEHTa CHJIbI, IEHCTBYIOILETO Ha phlYar;
paboThl CWJIBI YNPYTrOCTH TMPH MOIBbEME I'py3a C MOMOIIBIO HEHNOJBH)KHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOW CHJIBI OT 00bEMa MOTPYKEHHOU
YacTH TeNla U OT IUVIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTH BBITAIIKUBAIOIIEH CUJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO JABJIEHUS U OT
poJla TIOBEPXHOCTHU; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NpPYXHUHE, OT CTENEHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoaa (4acToThl) KoJieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOAA
Kojie0aHUM MPYXUHHOTO MasTHUKAa OT Macchl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue s61eHUs 6 nNpupooe: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEKUBOH IPUPOJE, NENCTBUE CUIIBI TPEHHUS B IPUPOLE U

TEXHUKEC, TMPUIHWBBI W OTIWUBBI, JABMXXCHHUC IIJIAHCT ComHeunoi CUCTEMBI,



1.31

2

2.1

2.2

2.3
2.4
2.5

2.6

2.7

2.8

2.9

2.10

2.11

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

3BYKOB JXUBOTHBIMH, 3EMJICTPACCHUC, celicMuUecKue BOJIHBI, IYHAMH, 53XO

Texnuyeckue ycmpoticmea: CIAJOMETP, NAaTYUKU MOJIOKEHUS, PACCTOSHUS U
YCKOpEHUS, IWHAMOMETp, TMOAIIMIHUKHA, PAKEThl, pblYar, TMOABMKHBIA U
HEMNOJIBWKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTb, MPOCThIE MEXaHU3MbI B OBITY,
COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, I'MAPABIMYECKHUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,

UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

TEIUIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KUHETUUECKOW TEOPUH CTPOCHUS BEIIECTBA.
Mopenu  TBEPAOTO, JKHJAKOTO M Ta3000pa3HOTO  COCTOSIHMH — BEIECTBA.

Kpucramnmaeckue u amophHbIC Tena

I[BI/I)KGHI/IG qaCTull, BCIICCTBA. CBs3b CKOPOCTH  JIBMIXXCHHA  4YaCTUll C

Temneparypoii. bpoyHoBckoe nBmxenue, U ysus

CMauuBaHue U KalWUISPHbIE SIBICHUS

TennoBoe pacIIMpeHHE U CKaTHE

TernmoBoe paBHOBECHE

Buyrtpennsas snHeprus. Pabora u Temsomnepenada Kak CHOCOObl HW3MEHEHHUS
BHYTPEHHEHN dHEPIrun

Buael Tenonepenaun: TEMIONPOBOJHOCTD, KOHBEKIUS, U3ITy4CHHE

HaneBaHI/Ie H OXJIAXKJICHUC TCII. KommuectBo TemIoTel. Y IenbHas TEINIOEMKOCTD:

i )

QO=cm(t,—1,)

3akoH COXPAaHCHUS OBHCPIruh B TCIUIOBBIX IIPOLECCaX. ypaBHeHI/Ie TCIIJIOBOI'O

OasaHca:

Q1 _Qg +...=0

HUcnapenne u kxoHueHcanus. M3MeHeHHe BHYTPEHHEW HSHEpPruu B IIPOLECCE
WUCTIApeHUsI W KOHJAeHcanuu. KumneHue IKUAKOCTH. YAenbHas TerioTa

napooOpazoBanus: L = Q/m

BraxxHocTs BO31yXa
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2.13

2.14

2.15

2.16

2.17

3

3.1
3.2
3.3

3.4

3.5

3.6

[InaBnenne wu Kpuctauzauus. V3MeHeHWe BHYTPEHHEH SHEpPruud Mpu

IJIaBJICHUU U KPpUCTAJJIM3AallH. YI[GJIBHaSI TCILIOTA IIJ1aBJICHUA:

A==
m

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

q=Q/m

[Tpuniuns! paboTsl TeroBbix apurareneid. KI1/[ TemmoBoro apurarens

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCIE OMYCKaHHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IaBieHuss Jbaa. lccnenoBaHue W3MEHEHUs TeMIlepaTypbl BOIBI  MpHU
Pa3JIMYHBIX YCIOBUSX; SIBJCHUS TEIIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOqueﬁ BOJBI; IIpO1IE€CCa UCIIAPCHUA

Qusuueckue A6NeHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJI0EMOB, MOpPCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHEs, CHera

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

CrOpaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

OnekTpuszanus Ten. /[Ba BUa 31eKTPpUUIECKUX 3apsA0B
B3aumonelicTBue 3apspkeHHBIX Tenl. 3akoH Kynona
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

SJ'ICKTpI/I‘IeCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO  ITOJIA. HpI/IHL[I/Il'I

CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenn »snexktpuyeckux 3apsaoB. JleHcTBUE dJIEKTpUYECKOro TOJs Ha

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

ITocTosiHHBIN 37€KTpUYECKUM TOK. JlelicTBUS 31eKTpuueckoro toka. Cuiia Toka.



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

Hanpsixenue.

I=g/t,U=A/q

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,HGJ'IBHOC SJICKTPHUYCCKOEC COIMPOTHUBIICHUC!

R =pl/S
3akon Oma ais yyactka snekrpuueckoi memnu: | = U/R

[TocnenoBarenbHOE COETUHEHUE IIPOBOAHUKOB:
1, =1, U=U,+U,. R=R +R,
HapaJIJIGJIBHOG COCIMHCHHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

U=UsI=L+I;R=2.

CMelaHHbIe COCAUHCHUS ITPOBOAHHUKOB

Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul

3akoH Jlxoynsa — Jlenna:

O=I"R-t

OneiT Opcrena. MarHuTHOe Mosie NMPSMOrO HPOBOJHMKA C TOKOM. JImHum

MarHUTHON MHIIYKIIUU

MarauTHOe II0JIE IIOCTOSHHOTO MarsHura. B3anMoJeicTBHE NOCTOSHHBIX

MarduToB
JlelicTBME MarHUTHOTO ITOJIS1 HA POBOJHUK C TOKOM
OnbiTel @apazes. SABnenue snekTpoMaruuTHON HHAYKIUU. [IpaBumno Jlenua

IIpaxkmuueckue pabomul

W3MepeHue  3MEKTPUYECKOrO0  CONPOTHBIIEHUS  PE3UCTOPA;  MOIIHOCTHU
AIIEKTPUUYECKOTO TOKA; PabOThI AIMEKTPHUUECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKAa, BO3HUKAIOIIETO B MPOBOJHUKE
(pe3ucTopsbl, JIaMIOYKa), OT HAIPSHKEHUs Ha KOHIIAX MPOBOJHHUKA; 3aBUCUMOCTH
COIMPOTUBIIEHUS OT JUIMHBI MMPOBOJHUKA, TUIOIIAIN €0 MONEPEYHOro CEYEHUs U

YACIBbHOTO COIIPOTUBJICHU.



3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

4.1

[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,
AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE TI0Jie 3eMJIH, IPeii( TOIIOCOB,

POJIb MAaroHuTHOI'O IIOJIA JJIA ) KU3HH Ha 36MJ’I€, MOJIAPHOC CUAHUEC

Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTart,
CUETYMK  JIEKTPUYECKOM  DHEPruM,  BJIEKTPOOCBETUTEIbHBIE  MPHOODHI,
HarpeBaTeJIbHbIE AIEKTPONPUOOPHI (mpumepsr), INEKTPUYECKUE
[PEIOXPAaHUTENHU, D3JIEKTPOMArHuT, O3JIEKTPOJBUTrATENb IIOCTOSIHHOIO TOKa,

TEHEPaTOp IMOCTOSIHHOTO TOKA
OneKkTpoMarHuTHbIE BOJHBL. [1Ikana 3J1eKTpOMarHuTHBIX BOJIH
JIyuyeBas monens ceera. lIpsamonuHeliHOe pacipOCTpaHEHUE CBETA
3akoH oTpaxeHus cera. [lnockoe 3epkaio

ITpenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

Hucnepcus ceera

Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
munsel: D = 1/F

I'na3 xak ontmdeckas cucrema. OnTH4YecKue HpI/I60pLI

IIpakxmuueckue pabomoi
W3mepeHue onTHUECKOM cuibl coOHparomiell JTMH3bI; (POKYCHOTO PacCTOSIHUA
coOuparoriei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MpeAMETa U N300paKeHMUs,
KOTJ1a MpeJIMET PacIioyio’KeH B IBOMHOM (hokyce), moka3aTess MpeIoMIICHHS CTEKIIa.
UccnenoBanme cBoiicTBa M300pa)KeHUsl, TMOJYYEHHOTO C  IOMOIIBIO
coOuparomiel JIMH3bl; U3MEHEHNUsI (POKYCHOTO PAcCTOSIHHSI ABYX CJIOKEHHBIX JIMH3;
3aBHCHMOCTH yTJja IMPEJIOMJICHHsS CBETOBOIO JIyda OT yrjia MaJeHHs] Ha TpaHHIIe
«BO3J1yX — CTEKJIO»
Qusuueckue ssnenus 6 npupooe. 3atmenus ConHua u JlyHbl, 1BeTa Ted,

OTNITHYECKHE sIBJIeHUs B aTMoc(hepe (1iBeT Heba, pedpakius, paayra, MUPax)
Texnuueckue ycmpoticmea: OYKH, TIEPUCKOI, (oToamnmapar, ONTHYECKHE
CBETOBO/IBI

KBAHTOBEBGIE ABJIEHUA

PagnoaktuBHOCTh. Anb(da-, Gera-, ramma-usiaydeHus. Peakuun anbda-u Oera-

pacmaja



4.2
4.3
4.4
4.5

4.6

4.7

Omneitel Pe3epdopna o paccesauio anbda-dactuil. [nanerapuas Mozaenb aroma
CoctaB aroMHOro sifpa. M3orornsl

[Tepuox nomypacmajga aTOMHBIX SAEp

SnepHbie peaku. 3aKOHbI COXPAHEHHUS 3apsAI0BOr0 U MacCOBOTO UHCEN

Qusuueckue sA6leHUs 8 nNpupoode: E€CTECTBEHHBIN paJMOaKTUBHBIN  (oH,
KOCMHUYECKHE JIy4d, pPAJAUOAKTUBHOE HU3JIYYCHUE TMPUPOJHBIX MHUHEPAJIOB,

HeﬁCTBHC PaaruOaKTHBHBIX HSHy‘leHI/Ifl Ha OpraHusM 4YC€JIOBCKa

Texnuueckue ycmpoticmea: CIEKTPOCKOIl, WHIUBUIYAIbHBIA JO3UMETP, KaMepa

BI/IJ'IBCOHa, AACpHad SHEPreTuKa



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






