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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTelbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHOU paboueil mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMbl 1O (U3MKE HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS WU OpraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM OO0YUeHHSI, a TAKKe
MEXKIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHAaBIMBAET paclpesesieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejiaraeT IpUMEpPHYIO MOCIeA0BaATEIbHOCTD
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpamMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOUIM YUYUTENIO B CO3/IaHNU paboueil MporpaMMsl [0 y4eOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, IMOCKOJBbKY (PU3NYECKHe 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJiorued, acTpoHOMUEH ©  (GU3UICCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MHpA,
IpeNoCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUA, TO €CTh CII0C00A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 THaBHBIX 3a7a4 (PU3MUecKOoro oO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHMHM ECTECTBEHHOHAYYHON TI'PaMOTHOCTH M
MHTepeca K HayKe y 00y4arounxcs.

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

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEI0BAHUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATbH HAYYHBIC J10KA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX opranuzanmusx Poccuiickorr ®exepanuu, peamu3yrONIX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne HHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PA3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUM O HAYYHOM METOJI€ MO3HAaHUA U (OPMUPOBAHUE
HCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHrEe TPEACTABICHUNA O POl (U3UKHU ISl Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCUOHATIBHON JESATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX Ielield mporpaMMbl 10 (U3MKE HA yYPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

npuoOpeTeHNe 3HAHWW O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPpUOOPETEHUE YMEHHUI OMUCHIBATH U OOBACHATH (DU3UYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINX pacCUYeTHBIX 3a1ady ¢
UCIIOJIb30BAaHUEM buznuecKux MOJICIIeH, TBOPUYECKHUX U
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOII0IaTh MPUPOTHBIC SIBJICHUS W BHITIOJHATH OIBITHI,
JabopatopHble pabOThl W AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MHpOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O chepamu podheCCHOHATBHON JIEATEILHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



OO11iee yuCIoO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4eHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 wacoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemslii B mporpaMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpPHBIX PabOT U OMBITOB C YYETOM WHIAMBHIYaJbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIIEPUMEHTATBHBIX 3a/laHUi, MpearaéMbIX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

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

®usuka — Hayka O mnpupone. fABneHus npuponbl. PU3NUYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuU3nyecKue
npudopsl. [lorpemHocTs u3mMepeHnii MexryHapoiHasi cucteMa eauHuIl.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4yaloT MPUPOY.
EcTecTBeHHOHAYUYHBINT METOJ TO3HAHUA: HAOIIOJEHWE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUNOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM C MTOMOIIBIO MOIeIe

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPOLEAYypa NPSIMBIX U3MEPEHUIN aHAIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpenesieHHE IEHBI IeJICHUS IIKaJIbl K3MEPUTEIIBHOTO mprbdopa.

2. H3mepenue paccTosTHUN.

3. M3mepenue o0bEMA KUAKOCTH U TBEPOTO TeEaA.

4. OnpezneneHue pa3MepoB MabIX TeEl.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. IlpoBenaeHue uccienoBaHusi MO MPOBEPKE TUIMOTE3bI: JATBLHOCTh MOJIETA
HIapuKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OO0JIbIlle, YeM OOJbIlle BhICOTA
MycKa.

IlepBoHaya/ibHbIE CBeIEeHUSI 0 CTPOEHNH BelleCTBA.

CtpoeHue BeIlIecTBA: aTOMbl M MOJEKYJbl, UX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxxenne yactul BemiecTBa. CBS3b CKOPOCTH JBWUKEHUSI YACTUI[ C
TeMriepaTtypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUIAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



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

Jlabopamopnvie pabomul u onvimul.

1. OueHka JuamMeTrpa aroMa METOJAOM DPsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIIOACHHIO TEIUIOBOIO PACIIMPEHUS Fa30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SlBnenne nHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCcTBHE TENl KaKk NPUYMHA
U3MEHEHUSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULIEC
00BEMa BEIIECTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. MI3MepeHue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS U CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHnune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmnpenenieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM I[IapuKa o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO TeNa.

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

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBjieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETTUYCHUS JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS Traza OT o0bema, Temmeparyphl. llepemada maBieHUS
TBEPABIMH TEJIAMH, KUIKOCTAMH W Tasamu. 3akoH [lackamsa. [THeBMaTmyeckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaronirecs: cocysl. ['uapaBnuyeckie MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOTro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpyKE€HHOE B HUX TeJo. BuITankuparomias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JABJICHUS Ta3a OT TEMIIEPATYPhI.

[lepenayda naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U TIIOTHOCTH KUKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcIoBWe IIaBaHMs TEN: TUTABAHUE WJIM MOTPYKCHHE TENl B 3aBUCUMOCTH
OT COOTHOIIEHUS TUIOTHOCTEH Tela U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHON B
KUIKOCTh YaCTH TeJa.
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2. OmnpeneneHue  BBITAJIKUBAIOIIEH  CUJIbI, JCHCTBYIOIIEHM Ha  TeEJoO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B KHUJIKOCTH, OT MACChI TEJIA.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TEJNO B XKUAKOCTH, OT OOBEMa MOTrpyKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pbluar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBumiio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momesHoro neictBus (mganee —
KIIJI) mpocThix MexaHu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass »Heprus. KuHernueckas M NOTEHUUAlIbHAas SHEPIUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaK1IOHHOM IIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UHU.
8 KUIACC

TenJioBble AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oananca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer pabotel TeroBeix apurareneit KIIJ[ temmoBoro nBurarterns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenune nuddysun.

HaOnroienue siBeHni cMauMBaHUs U KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro paciupeHus Teul.

N3meHenue naBieHUs Ta3a IpU U3MEHEHHH 00bEMa M HArpeBaHWM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTypHl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

[IpoBepka rUnmoOTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUs BHYTPEHHEH OHEpPrud Tella B Ppe3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopelicTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mods. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUSA JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUSI 3JIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHUKA. Y IEIBHOE CONPOTUBIICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—Jlenma.
DneKTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHUTHl.  B3anMOAEHCTBME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MoOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl IOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSITHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHHUs MIOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

OneiTel @apajes.

3aBUCHUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro [JUHBI, IUIOWAAU MONEPEYHOTrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PEe3UCTOp.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pesucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITHL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTHh CHJIBI  B3aUMOJCHCTBHUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHUEe pabOThl DJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIBHON YCTAHOBKH.

21. OnbITEL 1O  MCCIEIOBAHUIO SIBJICHUSA SJIEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHEHHM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

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

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

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

IIepBeiit 3ak0H HeroToHa. BrOopon 3akoH Herorona. Tperuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

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

Nmnynec Tena. M3menenne nmvmynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakKTUBHOE ABUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWi TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaToW NpyKUHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPAEKTOPUI JBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

Habmroienue 1BU»KeHUs Tea o OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

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

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IIPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTHUH NIPU JBUKEHUU Tena Mo ACHCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimaul.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

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

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTHU OTHOCATCS KakK pPsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGuieHTa TPEHUST CKOIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHune 3aK0HAa COXpaHEHHsI SHEPTHH.
MexaHnuyeckue KoJie0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBONCTBA MEXAaHMYECKUMX BOJH. IIpomonsHble U
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Hemoncmpauuu.

1. HaOaromenue koyicOaHWM T IOA AEUCTBUEM CHIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabmroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKyCTHYECKUHN PE30HAHC.
JIaﬁopamoprte pabomul u onvimel.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJA KOIeOaHUH MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJCOAHUN MOBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl rpys3a.
6. OmpITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasgATHUKA OT MAcChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJH. [llkayia 3J€KTpOMAarHUTHBIX BOJIH. Mcronb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBS3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmHEerHOE
pactipoctpanenue cBera. 3atmenus Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JswmH3e. OnTuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckuii CBETOBO/I.

Xox ydei B coOuparorieit JInH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHun aevictBus oToanmnapara, MUKpPOCKOIIA U TEJIECKOMA.

10. Moxens ria3a.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0oro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUs CBETOBOIO Jydya OT yria
NaJICHUS.

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

3. HccnepoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrJia
MaJIeHus Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilomydenue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHUYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IpPH UX HAOJIOJCHUM 4Yepes
[[BETOBBIC (DPUIIBTPBHI.

KBanTOBbBIE sIBJICHMS.

Omnwitel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 MoriomeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msorombsl.  PannoaxkTuBHBIE
npespatieHus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsA0BOIO M MAaCCOBOIO YHCEJL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOIIEHUS.

2. CHexTpsl pa3IMYHbIX T'a30B.

3. Cnektp BOAOpoJa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaOnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: U3MEPEHHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JJI1 CUCTEMATHU3aluu
U 000OmieHHs  MPEAMETHOTO  COAEpX aHUs UM ONbITa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH HAHHOIO MOIYJI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIC 3HAHWA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATBHBIC.

[TpuHIMIIHATHFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3felia peaan3yeTcs
3a CU€T TOro, YTO OOYyYaIOUIUECs BBIMIONHSAIOT 3aJaHMsi, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHUW pacrmo3HaBaTh M HAyYHO OOBSICHITH
busznyecKre SIBICHUS B OKPYKAIOIEH MPUPOJIEC U TOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIICIOBAHMS (DU3UUECKUX SBICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSICHATh HAYYHBIC OCHOBBI HanOOJee BAKHBIX JOCTIKCHHA COBPEMEHHBIX
TEXHOJIOTHHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBHIX BUJIOB
HHEPTUHU.

Kaxmas w3 TeM MaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
uccleoBaHne 0000Mmaroero xapakrepa. MoIynb 3aBepIIaeTcsi MPOBEACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKM HA YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAMPABICHO

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

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

y oOyuaromierocss OyayT cpopMupoBaHbl CIEAYIONINE JIUYHOCTHBIE Pe3yIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

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

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKUX KauecTB (PU3MUECKON HayKu: €€ rapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTA
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe30omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBUi 0OE30MacHOro TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIOBUSX;

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

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUU NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

e 8) amanTanmum K HU3MEHSIIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPHU BBINOJHEHUU HCCICIOBAaHUM U
POCKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
JIPYTHX;

e - TIOBBIIICHUE VYPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
e TEIbHOCTD;

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

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

e - IUIAHUPOBAHHME CBOETO0 pPAa3BUTHUA B NPHOOPETEHHH HOBBIX (PU3MYECKHUX
3HAHUM;

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

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpamMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT cpopMrupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCalbHbIC  Y4COHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEpCAJIbHBIC yU4eOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue JeficTBUA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KJIACCU(PUKAIUHA, OCHOBAHHUSI TS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YUYCHUU (PU3UIECCKUX
SIBJICHUA W TIPOIIECCOB, JIeJaTh BBIBOJBI C MCIOJb30BAaHUEM JCTYKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOONBIIOE HCCIEAOBAaHUE (PU3UUECKOIrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
IOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBaTh 000OILIEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

POTHO3UPOBATh  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope MHPOPMALMHM WIA JaHHBIX C Y4ETOM MpPEJJIOKEHHON ydeOHOMI
bu3nYeCKOM 3a1a9H;

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

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WJUIIOCTPUPOBATH pellaeMble 3aJa4d  HECIIONKHBIMH
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBUS:

B XOJ€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh HJIE€W, HAllEJICHHBIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YIIbTAThI BRIIOJTHEHHOTO (PM3UYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHyalbHOW pabOThI TpPHU PEUICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpeNeNaTh POJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANPABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIEHAMH KOMaH/Ibl;

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHus (pU3NYeCcKUX 3HaHUl;

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

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJI€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHS]) Ppe3ysibTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBUIMXCS CUTYyallUld, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJAE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npU3HaBaTh CBOE MPABO Ha OIIMOKY MPU pEHIeHUH (PU3UUECKHUX 3a/1a4 UIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3NYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BeliecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOpHUsA, PaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuath sBieHus (audQysus, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICUCTBUE TE€JI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUVIEHHOW OCHIO
BpalllCHUsI, TEepeaadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, atrMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUSA C Pa3IMYHBIMU CKOPOCTAMH B JKMBONM M HEXUBOU
NpUposie, NCUCTBUE CUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHHUS HAa XMBOW OpraHU3M, IJIaBaHUE PbIO, phlYaru B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBIICHHIM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3YsI
¢dbuznyeckre BeJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSIST CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTHU, BEC
Tella, Cuja TpPEeHUsA, JAaBlicHHWe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCcKas paboTa, MOUTHOCTb, IUIEYO CHJIBI,
MOMEHT CWbl, KO3(P(UIIMEHT TMOJE3HOro JEHCTBUS MEXaHH3MOB,
KHMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HAaUeHUs W €IUHUIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMH BEITUYHHAMM,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEJIIMYNH;
XapakTepu30oBaTh CBOWCTBA TeJs, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CWJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBECHs phruara (0JI0ka),



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

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallull IPAaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—-2 JEHCTBHs, MCHOJIB3ys 3aKOHBI H
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a]1ad, OLEHUBATh PEaTUCTUUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JeJaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznIecKux CBOIICTB TEJL: bopMyIUpOBATH MIPOBEPSIEMBIC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO0 000pyA0BaHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Telna,
00béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTDH MCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3MUECKON BETUUYHUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IJIOIIAAN CONTPUKOCHOBEHUS TEN, CUIIBI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHUI paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBIMIOJHATh W3MEpPEHUs, Cienysl MPeaio)KEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJLI MO pPe3yabTaTam
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs  CWIA, JCHCTByMOmas  Ha
NOTPpYKEHHOE B KHUAKOCTh TeNO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CHEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBHITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS MPUOOPOB M TEXHUYCCKUX YCTPOWUCTR:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOPOM HAa WX OMHUCaHUsA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TMPUMEPHl  (HAXOMWTh  HMH(POpPMAIMIO O  TIPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uHGOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUil HAYyYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3MUECKOTO COJEpKaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHUCHbMEHHBIE W YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUs O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUWHBIN anmapat Kypca (U3HKH, COIMNPOBOXKAATH
BBICTYIUICHUE MTPE3EHTALlNEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBII  BKJIQJ, B  JI€ATEJIBHOCTh  [PYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

WCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, JIEKTPUUECKOE IMOJIE, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJIEHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3alus (OTBEpJEBaHKE), KHUIICHUE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHUCTBUS IJIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISl Ha TTPOBOJTHUK C TOKOM, DJIEKTPOMAarHUTHAsT MHIYKITHS)
[0 OINUCAHWID HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalolleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHbIE SIBIICHUS B MPHUPOJE,
KpUCTAJUIbI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MOIOCOB, pOJbh MAarHUTHOTO TOJISI JJis JKU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOJIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TeEIUIoTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DPHUIMEHT TMOJEe3HOTO JEHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXa, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUE  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT HCHOJIb3YyEeMbIX BETUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYUH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JAHHYIO
¢u3MYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa [J1s1 yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMSA JHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHTYyallMil MPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTUYECKUX
IaroB ¢ omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JICWCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHus] 3aJaud, BBIOMpAaTh 3aKOHBI U (POPMYJIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOUIH
($u3NYECKUX METO/OB, MCIONb3Yys ONHCAHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAONIONCHHUIO (PU3MYECKUX SIBJICHUM WU
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATYPbl KUAKOCTH U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNIEKTPUYECKUX  3apsAI0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJiM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HA MPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI IOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS, COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIeEepaTypbl, OTHOCUTEIHHOM
BJIQXKHOCTH BO3/yXa, CHUJIbI TOKA, HAIPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JpPYrol C  UCHOJIb30BAaHUEM  TMPSIMBIX  H3MEpPEeHUM  (3aBUCUMOCTH
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrOo
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIIECTBA MMPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HANpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl W TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHBbIE HU3MEpPEHUs] (PU3NUECKUX BEIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKN 0€30MaCHOCTH TIPH paboTe C J1ab0paTOpHbIM
00opy10BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCAaHUA (B TOM 4YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPIUH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociaea0BaTebHbBIM U MapaljIeIbHBIM COSMHEHUEM 3JIEMEHTOB,
pasziuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU U1 oOecrieyeHus: 0€30MacHOCTH MPHU OOpaIllEeHUH C MpUOopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3HNUECKOTO COJICpKAaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW W IIyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITI0JIb30BaTh MPHU BBITIOJHEHUH Y4E€OHBIX 3aJaHUl HAYYHO-TIOMYJSPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypcbl cetu HTEpHET, BiaieTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHus HHGOPMALMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHHUS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE MYOIMYHO NPEACTABIATh PE3YyJIbTaThI
IPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, P 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IpPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3HMUECKUX
IPOLIECCOB pacHpenensaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 34 BBINOJHEHUEM IUIaHA JECUCTBUI U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKEHUS, AehopMmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPa3BYK, JJICKTPOMATHUTHBIE BOJHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIDKEHHE, CBOOOJIHOE
MaJIeHUe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromiue u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpOCTpaHCHUE, OTPAKECHHE W MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYeHHUsI) TI0 OMTUCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
JBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHIMMOTO,
yIbTPaUOJIECTOBOTO U  PEHTTCHOBCKOTO M3JIYyYEHHM, €CTECTBEHHBIN
PagNOaKTUBHBIN (OH, KOCMHUYECKHE JTydd, PAAHMOAKTUBHOEC H3TydeHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yUEHHBIEC CBOMCTBA TelT M (PU3MUECKHEC SIBJICHUS, HCTIOIB3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHUsS, BEC Tela, HMITYJIbC Tela, WMIYJbC CHIIBI,
MexXaHu4ecKkass paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTHUSl CIKATOU
NPYXKUHBI, KUHETUYECKas DHEPrus, TOoJHAs MEXaHWuecKas >SHEeprus,
MIEPHOJT M YacTOTa KOJIeOAaHWH, IJTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPU OTTHUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaUEHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMU BEITUYHHAMM,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJCHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEN



IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

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

pemath pacu€THble 3adaud (omMparlIuecss Ha cucremy u3 2-3
ypaBHEHUI), UCTIOIB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOUHBIC JaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE NIJISl PEIICHMSI, TPOBOJAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
$u3NYECKUX METO/OB, HCIONB3yS OMHCAHUE HCCIECTOBAHMS, BBIICISATH
IpOBEPSIEMOE TPEIINONOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
(¢u3MUecKuX CBOMCTB Ten (M3y4deHue BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOMCTB HM300pa)KeHHs TMpeaMeTa B coOMparomiei
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY U3 HW30BITOYHOTO Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
dbopMyIUpOBaThH BBIBOBI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaesis
CpeqHee 3HAUYeHHE H3MepsAeMOoill BelauuuHBl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOJNTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEJIMYHUH C
UCIOJIb30BaHUEM TNPAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHUs CBETa OT yria MaJeHUs W yria MPEIoOMIICHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUsI, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia coOuparoleld JIMH3bl, paAUOAaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIPH padoTe C J1ad0paTOPHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (QPUIUUECKUX MOJIEICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTUYECKUX IPOIECCOB
IpU PEUICHUH Yy4eOHO-MPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMpArOLIEeH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I oOecriedeHus: 6e30MacHOCTH MPH OOpaIlleHNH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOICHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpMau (U3HNUECKOTO COJICpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIIUPYS MMOMCKOBBIN 3a1poc, HaXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX HUCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUIl HAyYHO-TIONYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro  CcOoAepXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu IHTepHET, BlIafeTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIE10BATENbCKON
NEATEIbHOCTH, TPU 3TOM T'PAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszfena (U3HKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpPa
bu6mmoreka [IOK
1.1 O - 2
IS T HayIa © HpHpoe https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHEIC COCTORHIA Beectna https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMITICCIOT ABIDICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [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
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexarHsMEI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4
IICKTPOMATHHTHAS HH YKL https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasuery 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuoreka [JOK
51 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
53 ACPHRIC peatdind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 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

IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
®dusuka — Hayka o npupoze. SBneHus
1 1 https://m.eds00.ru/3c9c9366
npupoibl. DU3nvecKue ABIeHUs
MexaHuyeckue, TEII0OBbIe, JIEKTPUIECKHE,
2 P 1 https://m.edsoo.ru/df1f6fb8
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS
3 @u3nYecKue BEINYHUHBI U UX H3MEPEHUE 1 https://m.edsoo.ru/6185e41e
VYpok-uccnenosanue "M3mepenue
4 TeMIIepaTypbl IPU MOMOIIH KUJIKOCTHOTO 1 1 https://m.edso00.ru/2312c9d7
TEPMOMETpA U JaTYUKa TeMIepaTyphl"”
Kak ¢usuka u gpyrue ecTeCTBEHHbIE HAYKU
M3Yy4aroT Ipupoay. EcrecTBeHHOHAYUYHBIN
5 1 prpoay I 1 https://m.edsoo.ru/3842f3a4
MeTo] mo3HaHus. Onucanue PU3nIecKux
SIBJICHUH C IOMOUIBIO MOJENEH
VYpok-uccnenoanue "lIpoBepka runoTes3sl:
AIbHOCTh MOJETA MIAPUKA, MYIIEHHOTO
6 8 P yi 1 1 https://m.edsoo.ru/145e7ble
TOPU30HTANILHO, TEM OO0JIbIIIE, UeM OOJIbIIe
BbICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE 1 https://m.edsoo.ru/12a57dbb
BEILIECTBA
JIBr>KeHue 4acTHIl BEISCTBA 1 https://m.edsoo.ru/bcdf4162
VYpok-uccnenoanue «OnbITHI 11O 1 https://m.edsoo.ru/dc28d455



https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/3842f3a4
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HaOJII0ICHUIO TEIUIOBOTO PACHIMPEHUS

rasoB»

10 ArperatHble COCTOSIHUS BEIIECTBA https://m.edso00.ru/93dd87d7
B3anMocBs3b Mex 1y CBOWCTBaMH BEIIECTB B

a3HBIX arperaTHbIX COCTOSHUIX U UX

11 P P https://m.edsoo.ru/bb22e4a5
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco00EHHOCTH arperaTHBIX COCTOSTHUN BOIbI
Mexannueckoe aBukenne. PaBHoMepHOE U

12 A p https://m.edsoo.ru/43ceabl19
HEPaBHOMEPHOE JIB)KCHUE

13 Ckopoctb. EnuHUIEI CKOPOCTH https://m.edsoo.ru/fdd6c394

14 Pacyer myTu 1 BpeMeHH BUKEHUS https://m.edsoo.ru/f1164e28
WNuepuusa. 3akon unepuun. Bzanmoneincreue

15 TeJI KaK MPUYMHA U3MEHEHHS CKOPOCTHU https://m.edsoo.ru/7b9b482e
JIBUKEHUS TEI
IInorHOoCTE BemecTBa. Pacuer Maccel 1

16 . https://m.edsoo.ru/4cd7ale8
00BEMA Tesa Mo €ro MIOTHOCTH
JIaGoparopnas padora «Onpenenenue

17 patop . p pea https://m.edsoo.ru/766f1f89
IJIOTHOCTU TBEPIOTO TENa
Pemenne 3ama4 no teme "IInoTHOCTD

18 " A https://m.edsoo.ru/3f769a5a
BEIECTBA
Cuia Kak XxapakTepPUCTHKA B3aUMOIEICTBUS

19 p P a https://m.edsoo.ru/2546928c
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «M3yuenue

20 3aBUCUMOCTH pacTskeHHs (1edopMariim) https://m.edsoo.ru/afbd9bdd
MPYXUHBI OT MPUIIOKEHHOUN CHITBI»

21 SIBnenue tarorennsa. Cuma TSHKECTH https://m.edsoo.ru/5f763ae9
CBsI3b MEXKIY CHJIOHN TSXKECTH M MAaccoM Teja.

22 Y https://m.edsoo.ru/511ca9df

Bec Tena. Pemenune 3amau no teme "Cuia
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THKECTA"

Cua TsDKeCTH Ha APYTrux IJ1aHETax.

23 https://m.edso00.ru/384f287b
du3ndecKue XapaKTePUCTUKU TITAHET
24 N3mepenue cuit. JluHamomeTp https://m.edsoo.ru/f6639f2d
25 Bec Tema. HeBecomocTh https://m.edsoo.ru/594bb9cd
CrnosxeHue IByX CUJI, HallpaBJICHHBIX IO
26 . A zlx vp https://m.edsoo.ru/62elae35
OJIHOI mpsimoii. PaBHOEHCTBYIOMIAS CHIT
Pemenue 3agau no reme
27 " . 8 " https://m.edso00.ru/78755da8
PaBHOpelicTBYIOIIASA CHIT
Tpenue ckonbXeHUS U TPEHHUE MTOKOSI.
28 P P https://m.edso00.ru/8481b4bd
Tpenue B IpUpoe U TEXHUKE
Jlaboparopnas pabota «M3yuenue
3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT
29 P https://m.edsoo.ru/99ea5ef7
CHJIBI IaBIICHUS U XapakTepa
COIPUKACAIOIIUXCS TOBEPXHOCTEH»
Pemenue 3aa4 Ha onpeseneHue
30 . A . beA https://m.edso0.ru/38b267b8
PaBHOJICHCTBYIONICH CHITBI
Pemenwue 3amau mo Temam: «Bec Tenay,
31 «I"paduueckoe nzobpakenune cuin», «CUIIb, https://m.edsoo.ru/f2fbfbaa
«PaBHOIEMCTBYIOIIAS CUIT»
KonTponbHas pabota mo Temam:
«MexaHW4YecKoe JIBIKeHHe», «Macca,
32 A https://m.edsoo.ru/33fe531c
IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n3o0pakeHue cmn, «CUIbDy
aBienue. CriocoObl yMEHbBIIICHUS U
33 A y https://m.edsoo.ru/e56bd875
yBEJIUYEHUS TaBIICHUS
aBJICHHE Ta3a. 3aBUCUMOCTh JIaBJICHHS ra3a
34 A A https://m.edsoo.ru/41e7cach

0T 00bEMa, TeMIepaTypsl
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IIepenava naBieHus TBEPABIMU TEIAMU,

35 https://m.edsoo.ru/cfb73461
JKMJKOCTSIMH U ra3aMu. 3akoH Ilackamns

36 21313 FICHIE B JIVIKOCTH 1 TA3¢, BISBANHOC https://m.eds00.ru/8e8367b5
JCHUCTBUEM CHUJIBI TAXKCCTHU
Pemenne eMe [9314(

37 WEHKE 33721 110 TeMe «/laBiIeHHe b https://m.edsoo.ru/3c9f6fad
JKMJKOCTH U ras3e. 3axkoH [lackams»

38 CooOlmiarommecst CoCyapl https://m.eds00.ru/384621b8

39 IM'uapaBnuueckuii mpecc https://m.edsoo.ru/f6417ca4
M T i i

40 AHOMCTPEL. L IOPIIHEBOM AHAKOCTHEM https://m.edso0.ru/1f58766b
Hacoc
Atmocdepa 3emmn. [Ipuanner

i 00

41 CYICCTBOBAHMA BOSAYIUHOH ODOIOIH https://m.eds00.ru/9249b692
3emin. 3aBUCUMOCTH aTMOC(hepHOTO
JOAaBJICHUS OT BBICOTHI HA/T ypOBHeM MOpr

42 Bec Boznyxa. ATMocdepHoe 1aBiieHne https://m.edsoo.ru/ccd4dad5

43 N3mepenue atmocdepHoro aaBrneHus. OmbIT https://m.edsoo.ru/22f14fba
Toppuuennu
3aBHCUMOCTH aTMOC(HEPHOTO JTaBICHUS O

44 BUCHMOCTE aTMOCEPHOTO JIaBIICHH OT https://m.edso0.ru/6c48c524
BBICOTHI HA/Q ypOBHeM MOpH
BapomeTp-anepona. ATmochepHOe JaBIICHHE

45 p P POHI (bep A https://m.edsoo.ru/e7a99517
Ha Pa3IMYHBIX BBICOTAX
P "A

46 cHieHne f anat no reme "ATmocpeproe https://m.edso0o.ru/c12835a8
JIaBIICHHE

47 JleiicTBHE )KUJIKOCTH U Ta3a Ha TIOTPYKCHHOE https://m.edsoo.ru/acT1cTfa
B HUX T€J0. ApXHUMe0Ba cuila
Jlaboparopnas pabota «OnpeneneHue

48 BBITAJIKUBAIOLLEH CHJIBL, JEMCTBYIOLIEN HA https://m.edso00.ru/3749d5cc

TEJI0, IIOTPYKECHHOC B )KUJKOCTb»
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Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca Tella B

49 . . 1 https://m.edsoo.ru/3c11398c
BOZIE OT 00bEMA MOTPYKEHHOM B KUAKOCTD
YacTH TeJla»

50 [InaBanue Ten https://m.edsoo.ru/celf25ac
JlabGopaTopHas paborta "KoHcTpynpoBaHue

51 apeoMeTpa WIH KOHCTPYHUPOBAHUE JIOAKHU U 1 https://m.edsoo.ru/ce4a8f8a
onpesereHue e€ rpy30mnoabLEMHOCTH"
Pewenune 3anau no remam: «llnaBanue

52 cynoB. BoznyxomnaBanuey, «/laBienue https://m.eds00.ru/3373694e
TBEPJbIX TEJ, )KUJIKOCTEU U Tra30B»

53 Mexannueckast pabora https://m.edsoo.ru/8a8cac47

54 MomHocTs. EnuHuIBI MOIIHOCTH https://m.edso0.ru/4395592¢

55 P OK_HCCHGJVIOB&HHG ”P?CqéT MOHIHOCTH:, 1 https://m.edsoo.ru/8e9f821a
pa3BUBaeMOM P MNOIBEME 1O JIECTHULIE

56 IIpocteie Mexanu3mel. Peryar. PaBHOBecue https://m.edso0.ru/1283aa34
CHWJI Ha phluare
KonTponbHas pabota o Teme «JlaBnenue

57 TBEPABIX TN, )KUAKOCTEH U Ta30By» / https://m.edso0.ru/3c391d99
Bcepoccuiickas nmpoBepouHas pabota
PesepBHbIit ypok. Pabora ¢ TekcTamu 1o

58 Teme «/laBnenue T]iépIH:IX TeJl, KUIKOCTEN U https://m.eds00.ru/76988618
ra3oB» / Becepoccuiickas npoBepouHas
pabora
Prryaru B TexHuke, ObITY U IPUPOJIE.

59 JlaGopatopnas pabora «/ccnenoBanue 0.5 https://m.edsoo.ru/85ed83cc
YCIIOBUM PAaBHOBECHSI pbluara

60 Pemtenue 3amay mo reme «Y CII0BUS https://m.edsoo.ru/6d1cdc72
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PaBHOBCCHUS pblyara»

Koaddumnuent nonesnoro necTpust

61 Mexanu3ma. Jlaboparopuas pabora 1 0.5 https://m.edsoo.ru/8a91d11d
«M3mepenue KIIJI HaKIOHHOM IIIOCKOCTH
Pemenue eme "Pab

62 HICHIE 34731 1O TEME “HaboTe, 1 https://m.edsoo.ru/ab3c7eaf
motnHocTh, KITI"

63 Mexannyeckas sHeprus. Kunernueckas u 1 https://m.edsoo.ru/2delcc24
MOTEeHIIUATIbHAS SHEPTUS

64 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU 1 https://m.edsoo.ru/92e9efac
YPOK-3KCIIEpPUMEHT I10 TeMe
"DKCIIEpUMEHTAIBbHOE ONPEACIICHHUE

65 U3MEHEHUS KHHETUUYECKOU Y OTEHIIMAIbHON 1 1 https://m.edsoo.ru/fbb989ba
SHEPTHUU MPU CKATHIBAHUU TEJA T10
HAKJIOHHOM TIOCKOCTH"
K 0 Pa6

66 OHTPOIBHA PAbOTA MO TEME (abota o 1 https://m.edsoo.ru/1a4d3478
MOIIHOCTb. DHEPIHsI»
P i . Pab

67 ezep'l'aHLm Ypor. Fabota ¢ TeKCT"aMH Ho 1 https://m.edso00.ru/355411fe
Teme "MexaHu4ecKoe IBIKCHHIE
P i . Pa6

68 eBep']?HHH YPOK. TEbOTA © TeKCTaMI:I o 1 https://m.eds00.ru/281b265e
teMe "Pabota. MoutHocTh. DHeprus"”

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KUIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-

1 KHHETUYECKON TEOPUU U UX OMBITHBIC 1 https://m.edso00.ru/4b6b1523
MTOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 https://m.eds00.ru/51284758
Mogenu TBEPIAOIO, KUIKOTO U

3 A P 8 . 1 https://m.eds00.ru/7236c9f9
ra3000pa3HOro COCTOSTHUM BEIECTBA
OObscHeHne CBOMCTB TBEPAOTO, KUIKOTO U
ra3o00pa3HOro COCTOSHUH BEIIeCTBa Ha

4 P 8 H 1 https://m.eds00.ru/94849842
OCHOBE ITOJIO’KEHUIM MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU

5 Kpucrannuueckue u amopdHble Tena 1 https://m.edsoo.ru/5d25b3dd
CmauuBaHue M KalWJUBSIPHOCTb.

6 P 1 https://m.edso0.ru/8bb5494b
IToBepXHOCTHOE HaTsIKEHUE

7 TemoBoe paciimpeHue u cxxaTtue 1 https://m.edsoo.ru/42dc6eaf
Temneparypa. CBsA3b TeMIEpaTypbl CO

8 PaIyp pazyp 1 https://m.eds00.ru/767b611b
CKOPOCTBIO TEIJIOBOTO JIBUKEHUSI YaCTHUIL
Baytpennss sueprusi. CriocoObl ”3BMEHEHHS

9 yIp N p 1 https://m.edsoo.ru/7a161b6d
BHYTpPEHHEH HEPTHH

10 Buasl Tenonepenaun 1 https://m.edsoo.ru/e5c7ce2c
VYpok-koHpepenuus "IlpakTruueckoe

11 HCIIOJIL30BaHNE TEIIOBBIX CBOMCTB BEIIECTB 1 1 https://m.edso0.ru/47298c48

¥ MaTepHuasioB B IEJIAX dHEpProcoepexeHus"
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12

KonndecTBo TemIoThL. Y aelbHas
TCINNIOEMKOCTh

https://m.edsoo.ru/eb498cle

13

14

15

YpaBHEHHE TEIIOBOTO OanaHca.
TeriooOMeH U TEIUIOBOE paBHOBECHE

JlabGopaTtopHas padora "VccienoBanue
SIBJIGHUS TETUIOOOMEHA MPU CMEIIMBAHUU
XOJIOJTHOM Y ropsiueit BoAbI"

Pacuer xonuuecTBa TCIIIIOTHI, HeO6XOI[I/IM01"O
AJIs1 Harpe€BaHus TCJia U BBIACIILICMOTI'O UM
IIpHU OXJIAXKICHHUHA

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

https://m.edsoo.ru/b1634a45

https://m.edsoo.ru/fd21c3d1

16

Jlaboparopuas pabota "Onpenencaue
paTopHasi p P
yACJIBHOU TEIJIOEMKOCTH BemecTBa"

https://m.edsoo.ru/aabf9721

17

18

DHeprust TOIUINBA. Y IebHAs TEIUIOTa
CTOpaHHUsI
[TnaBneHue U OTBEpICBAHKE

KpUCTAJUNINYCCKUX TCII. VY aenpHas TemiaoTa
IIJIaBJICHUA

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

https://m.edsoo.ru/5¢93abab

19

JIaGoparopnas padora "Onpenenenne
paTopHas p P
yACIBbHOU TEIJIOTHI TIJIaBJICHUS Jibaa"

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

20

21

22

[TapooGpazoBanue U KOHIEHCAIIUS.
Hcnapenue

Kunenue. Y nenpHas Temnora
napooOpa3oBaHUs M KOHJCHCAIIHH.
3aBUCHUMOCTh TEeMIEpPaTyphl KUTICHUS OT
aTMOC(epHOTO TaBJICHUS

Brnaxnocts Bo3ayxa. JlaboparopHas pabota
"OnpeneneHne OTHOCUTENbHOM BIaKHOCTH
BO3ayXa"

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

https://m.edsoo.ru/e4c6ce3f

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



https://m.edsoo.ru/eb498c1e
https://m.edsoo.ru/6aef5eca
https://m.edsoo.ru/b1634a45
https://m.edsoo.ru/fd21c3d1
https://m.edsoo.ru/aabf9721
https://m.edsoo.ru/2cf8923b
https://m.edsoo.ru/5c93abab
https://m.edsoo.ru/9cb89b68
https://m.edsoo.ru/943361ac
https://m.edsoo.ru/e4c6ce3f
https://m.edsoo.ru/17eeb2af

Pemenue 3aga4d Ha OIMPCACIICHUC BJIAKHOCTU

23 https://m.edso0.ru/9f97285d
BO3/IyXa
[TpuHIHITB pabOTHI TEIJIOBBIX JBUTATEICH.

24 [TapoBast TypOuHa. /|Burarenb BHyTPEHHETO https://m.edsoo.ru/al4fldbc
cropanus
KIIJI TenioBoro nsurarend. TemioBble

25 A a N https://m.edsoo.ru/c1c67641
JIBUTATEJIH U 3alllUTa OKPYKarolel cpebl
3aK0H COXpaHEHUS U IIPEBPALIECHUSI YHEPTUU

26 p peppatit P https://m.edso0.ru/89535ae3
B TEIIOBBIX IMpoIieccax
[ToaroroBka K KOHTPOJILHOU PabOTE 1O TEME

27 "TemnoBele aBieHus. M3smenenne https://m.edsoo.ru/dfea43fc
arperaTHbBIX COCTOSIHMH BeriecTa"
KontponbHas padota nmo teme "TermmoBbie

28 siBIeHUs. VI3MeHeHne arperaTHbpIX COCTOSTHUMA https://m.edsoo.ru/64eb961f
BemecTsa"
OnexTpu3anug Tel. J[Ba poaa

29 pHsat /lBa por https://m.edsoo.ru/17ef865b
AIEKTPUUECKUX 3apsI0B
Vpok-uccienoBanne "DIeKTpU3AUS TET

30 P A prsatt " https://m.edsoo.ru/1de2a6dc
WHIYKIIUEH U TIPU COTPUKOCHOBEHUH
BsaumopeiicTBue 3apsHKEHHBIX TEI. 3aKOH

31 a p https://m.edso0.ru/9753c836
Kynona
Dnektpuueckoe nose. HanpsixeHHOCTh

32 anekTpuyeckoro nosst. [puHnmn https://m.eds00.ru/46777f42
CYNEPIIO3UIINH HJIEKTPUUECKHUX MOJIeH
Hocurenn 31eKTpUYECKUX 3apsiI0B.

33 va PAAL https://m.edsoo.ru/d5afc8eb
DneMeHTapHbIi 3apsa. CTpoeHue aroma
IIpOoBOAHUKY U IUDIEKTPUKHU. 3aKOH

34 POBOL A p https://m.edsoo.ru/f2d4al34

COXpaHEHHS AJIEKTPHUYECKOTO 3apsiia
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Pemrenue 3a1a4 Ha IpMMEHEHUE CBOMCTB

35 https://m.edsoo.ru/5e7eadcc
ANEKTPUYECKUX 3apsI0B
DNEeKTpUUECKU TOK, YCIIOBUS €T0

36 cymiectBoBanus. IcTOUHUKH https://m.edso00.ru/67367ddc
AIEKTPUUYECKOTO TOKA

37 JIefCcTBUS SJEKTPUIECKOTO TOKA https://m.edsoo.ru/aele7251
VYpok-uccnenosanue "Jleiictue

38 3JIEKTPUYECKOTO MOJI Ha MPOBOJIHUKU U 1 https://m.edsoo.ru/1b724c3e
JADTICKTPUKH"

39 DNEeKTPUYECKUM TOK B METAJIJIaX, JKUJTKOCTIX https://m.edsoo.ru/23935322
U razax

40 DJIeKTpuYecKas 1elb U €€ COCTaBHbIC YACTU https://m.edsoo.ru/e19acc53

41 ?Hﬂa roia. Jlaopatopnas padeta " 0.5 https://m.eds00.ru/d67176b6

N3mepenue u peryaupoBaHue CUIIbI TOKA

DnexTpuueckoe HanpshkeHue. BonbTmerp.

42 Jlaboparopnast pabota "U3mepenne u 0.5 https://m.edsoo.ru/6a219ef8
peryaupoBaHue HampsoKeHUs "

43 (COmpOTHBIICHIE MPOBOMHHIA. ¥ ACITBHOS https://m.eds00.ru/98c1f226
CONPOTHUBIICHUE BEILLIECTBA
Jlaboparopnast pabota "3aBUCHUMOCTH

44 SCKIPHHCCROTO CONPOTHRIICHIE 1 https://m.edso00.ru/8852b3cf
MIPOBOHHUKA OT €T0 JJIUHBI, TIOIIATN
MONEPEYHOr0 CeYeHusl U MaTepuana"

45 3aBUCHMOCTD CHJIBI TOKA OT HAIPSDKCHHS. httos://m.edso.ru/224862ac
3axon OMa AJ1 yyacTKa Henu
Jlaboparopnas pabota "HccrnenoBanue

46 3aBUCUMOCTH CHJIbI TOKA, UYILIETO Yepe3 1 https://m.edsoo.ru/8fbc7c5a

PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U
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https://m.edsoo.ru/67367ddc
https://m.edsoo.ru/ae1e7251
https://m.edsoo.ru/1b724c3e
https://m.edsoo.ru/23935322
https://m.edsoo.ru/e19acc53
https://m.edsoo.ru/d67176b6
https://m.edsoo.ru/6a219ef8
https://m.edsoo.ru/98c1f226
https://m.edsoo.ru/8852b3cf
https://m.edsoo.ru/224862ac
https://m.edsoo.ru/8fbc7c5a

HaIpsDKEHUs Ha pe3ucrope”

HOCJ’IGILOB&TCJ’IBHOG " IMapaljiCJIbHOC

47 https://m.edsoo.ru/73f4d541
COEJIMHEHHUS IPOBOJHUKOB
JlabGopaTopHas padora "l[IpoBepka npaBuiia
CJIO’KEHMS HANIPSDKEHUH IPH

48 P P https://m.edsoo.ru/9fec21e2
MOCJIeIOBATEIILHOM COCIMHEHHUH JIBYX
pe3uctopon”
JlaboparopHnas pabota "IIpoBepka npaBuia

49 JUISL CUJIBI TOKA MPH MapajjieIbHOM https://m.edso00.ru/6b9fd546
COCAMHEHHUH PEe3UCTOPORB"
Pemenue 3ama4d Ha npuMeHenne 3akona Oma

50 A p https://m.edso0.ru/24e36972
JUTSL pa3JIMYHOTO COSTMHEHUS TTPOBOTHUKOB
PaboTa 1 MOIIIHOCTH DIEKTPUUECKOIO TOKA.

51 m P https://m.edso0.ru/821f4c5b
3akon Jlxoynsa-Jlenna
JlaboparopHas padora "Onpenenenue

52 PaTopHazi p pedt " https://m.edso00.ru/dd1d4d66
paboThI ¥ MOIITHOCTHU ANEKTPUYECKOTO TOKA
DNeKTpUYECKHE 1EeTH U MOTpeOuTenu

53 AIEKTPUIECKOM Hepruu B ObITy. KopoTkoe https://m.edsoo.ru/f4fle71a
3aMbIKaHHUE

54 ITocTossHHBIC MATHUTEI, UX B3aUMOJICHCTBHE https://m.edso0.ru/6e766c29
Vpoxk-uccnenosanue "M3ydenune mosei

55 P % " i https://m.edso0.ru/3ab2bd56
MOCTOSTHHBIX MarHUTOB
MarauTtHoe noae. MarautHoe 1oJjie 3eMiIa U

56 https://m.edsoo.ru/34fb13d5
€ro 3Ha4YeHue IS )KU3HU Ha 3eMite
[ToaroroBka Kk KOHTPOIBHOU paboTeE MO TeEMe
"DIekTprUUeCcKue 3apsabl. 3apsKeHHbBIE Tela

57 p DA p https://m.edsoo.ru/325ebb45

" UX B3auMoeHcTBU. [locTOSHHBIN
AJIEKTPUYECKUM TOK"



https://m.edsoo.ru/73f4d541
https://m.edsoo.ru/9fec21e2
https://m.edsoo.ru/6b9fd546
https://m.edsoo.ru/24e36972
https://m.edsoo.ru/821f4c5b
https://m.edsoo.ru/dd1d4d66
https://m.edsoo.ru/f4f1e71a
https://m.edsoo.ru/6e766c29
https://m.edsoo.ru/3ab2bd56
https://m.edsoo.ru/34fb13d5
https://m.edsoo.ru/325ebb45

58

59

KonrponsHas pabora o Teme
"DnexkTpuuecKue 3apsaabl. 3apsIKEHHBIC Tella
U UX B3auMoaencTBus. I10CTOSHHBIN
aneKTpudeckuid Tok" / Beepoccuniickas
IpoBepoyHasi pabora

PesepBHeIit ypok. Pabora ¢ TekcTamu 1o

Teme "TIoCTOSTHHBIN JEKTPUIECKUA TOK" /
Bcepoccuiickas mpoBepouHas paboTa

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

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

60

OmneIT OpcTena. MarHuTHoe nojie
ANEKTPUYECKOro Toka MaruutHoe nose
KaTyliKu ¢ TOKOM

https://m.edsoo.ru/c81d38dd

61

62

63

64

[IpuMeHeHHe PJIEKTPOMArHUTOB B TEXHHUKE.
Jlaboparopuas padota "M3ydeHue neiicTBUS
MarHUTHOTO TIOJISI HAa MMPOBOJIHUK C TOKOM"

QHGKTpO)IBI/IFaTeJ'IL IMOCTOAHHOI'O TOKA.
Hcnons3oBaHue 3J'IeKTp0,Z[BI/Il"aTeJIeI/IWB

TCXHUYCCKUX YCTpOﬁCTBaX H Ha TpaHCIIOPTE.

Jlaboparopnas padota "KoHcTpyrpoBanue u
n3ydeHue paboThl dEKTpoABUTATENSA"
OmnpiTel Dapanes. 3aKOH ANEKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna
Onektporereparop. CrocoOsl MOTydeHUs

3J'ICI(TpI/ILICCKOI7f OHCPIUn. 3J'ICKTpOCTaHLII/II/I
Ha BO300OHOBJISIEMBIX HCTOYHUKAX OHCPIrun

0.5

https://m.edsoo.ru/d4f9896¢

https://m.edso0.ru/9c99a4b7

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

https://m.edsoo.ru/d926dc7f

65

66

[ToaroroBka K KOHTPOILHOM paboTe MO TEME
"DNeKTpUYeCKNe U MarHUTHBIE SIBJICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUYECKUE U MAaTHUTHBIC SIBIICHUS"

https://m.edsoo0.ru/e35e6336

https://m.edsoo.ru/fc544d96



https://m.edsoo.ru/18b3ac5f
https://m.edsoo.ru/713efeab
https://m.edsoo.ru/c81d38dd
https://m.edsoo.ru/d4f9896c
https://m.edsoo.ru/9c99a4b7
https://m.edsoo.ru/2981e1db
https://m.edsoo.ru/d926dc7f
https://m.edsoo.ru/e35e6336
https://m.edsoo.ru/fc544d96

PesepBHeIit ypok. Pabora ¢ TekcTamu 1o

67 " " 1 https://m.edsoo.ru/7d3485e1
teme "TennoBblie SABICHUS
p i . Pab
68 egep,]?HHH YPoit. abota ¢ IeKCTaMH o 1 https://m.edsoo.ru/46a7afas
TeMe "MarauTHbIC SIBICHUS
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 14.5



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

9 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI
pecypcsbl

Mexannueckoe nBuxkeHue. MatepuanbHas

1 1 https://m.edsoo.ru/54c98fca
TOYKa
C .0

2 retena oTeacta. LTHOCHTEILHOCT 1 https://m.edso0.ru/5c869dc5
MEXaHUYECKOTO JIBHKEHUS

3 PaBHOMEpHOE NPAMOJIIMHENHOE ABUKEHUE 1 https://m.edso0.ru/bc342e86
H i .

4 €paBHOMEPHOE MPSIMOIMHEHHOE IBUKEHUE 1 httos://m.edsoo.ru/9d51e741
Cpenansisi © MTHOBEHHAsI CKOPOCTh
[IpssMonMHENHOE paBHOYCKOPEHHOE

5 PAMOJHHCHIOC PABHOYCKOPEHH 1 https://m.edsoo.ru/cbb4116b
JIBOKEHUE. Y CKOpEHUE
CKopoCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JABWKEHUs. [ paduk 1 https://m.edso00.ru/2c456185
CKOpOCTHU
JlaGopatopHas pabota "OnpezneneHue

7 YCKOPEHHUS TeJa MPU PAaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/dfd66c69
JBUKEHHUH 110 HAKJIOHHOW MI0CKOCTH"

8 CBoOonHoe manenue tei. OneiTel [anunes 1 https://m.eds00.ru/163cf472
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.

9 [Tepuon u gactoTa oOpamnieHus. JluneitHas u 1 https://m.edsoo.ru/7a978b7a
yrJI0Basi CKOPOCTU

10 LlenTpocTpeMHUTENIBHOE YCKOPEHHE 1 https://m.edsoo.ru/21f74a13

11 IIepssriit 3akoH HbroToHa. Bextop critb https://m.eds00.ru/8776289d

12 Bropoii 3akon HeroTona. 1 https://m.eds00.ru/6b639d94



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/163cf472
https://m.edsoo.ru/7a978b7a
https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d
https://m.edsoo.ru/6b639d94

PaBHOelicTBYIOIIAA cHila

13 Tpetuii 3akon Herotona. Cynepno3uius cui https://m.eds00.ru/6155617e

14 Pemienue 3agau Ha mpuMEHEHHE 3aKOHOB httos://m.edsoo.ru/5268393d
HeroTona

15 Cuita ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f

16 Pemenue 3amaud no reme «Cusa ynpyroctu» https://m.edsoo.ru/3bf34e6¢c
Jlab 0 O

17 abopatopHai pabota L npeAeietie https://m.edsoo.ru/aa6e6bc3
YKECTKOCTHU TIPYKUHBI»

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

19 Pemenue 3amau no reme «Cuiia TpeHUsD https://m.eds00.ru/97c5c938
Jla6 6orta "O

20 abOPATOPHA paboTd npeneneHH"e https://m.edsoo.ru/78ff698c
KOX(PUITUEHTA TPSHUS CKOJBKCHHSI

21 Pemenue 3agau no reme "3aKOI-'I'BI HproroHa. httos://m.edsoo.ru/885c63e1
Cuna ynpyroctu. Cuna TpeHust
C

22 ¥18 THHECTH H SAKOH BEEMHPHOTO https://m.edsoo.ru/c4cba3c3
TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaACHUS
VYpok-koHpeperuus "/[BuxeHue Ten BOKpyT

23 rpaBuTanmoHHOro 1eHTpa (ConHeuHas https://m.edsoo.ru/6a48e5c3
cucrema). ['amaktuxu"

24 Pemterue saja 10 Teue "CHH? preeT i https://m.edso00.ru/8b4d9f83
3aKOH BCEMUPHOT'O TATOTEHUS
IT .

25 EPBASL KOCMUMECHAI CROPOCTS https://m.edsoo.ru/5f38dba5
HesecomocTs 1 neperpysku
PaBHOBecue MaTepraIbHON TOUYKH.
AOG ¢ .P

26 COMOTILO TBEPAIOC TEIO. TaBHoBethe https://m.edsoo.ru/a351cela

TBEPJOTO TEJIA C 3aKPETUIEHHOW OCBIO
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn



https://m.edsoo.ru/6155617e
https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/ef3a2d7f
https://m.edsoo.ru/3bf34e6c
https://m.edsoo.ru/aa6e6bc3
https://m.edsoo.ru/67bcdefb
https://m.edsoo.ru/97c5c938
https://m.edsoo.ru/78ff698c
https://m.edsoo.ru/885c63e1
https://m.edsoo.ru/c4cba3c3
https://m.edsoo.ru/6a48e5c3
https://m.edsoo.ru/8b4d9f83
https://m.edsoo.ru/5f38dba5
https://m.edsoo.ru/a351ce1a

27

PaBHOBecue MaTepuaJIbHOW TOYKH.
AoOcomoTHO TBEpIOE Tesno. PaBHOBecHe
TBEPAOIO TeJa C 3aKPEIEHHON OChIO
BpaieHusi. MoMeHT cuiibl. LleHTp TsbkecTu

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

28

Pemenue 3amau mo reme "MOMEHT CHUJIEL.
Hentp TsikecTn"

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

29

30

31

[ToaroToBKa K KOHTPOJIBHOM paboTE MO TEME
"MexaHN4eCcKOe IBUKECHUE.
Bsaumonerictue Ten"

KoHTpoinbHas pabora 1o Teme
"MexaHn4yecKoe IBYKEHUE.
BsaunmonerictBue Ten"

Nmnynsc Tena. Ummynse cuiiel. 3aKoH

COXPaHEHMsI UMITyJIbCaA. YTIPYTroe U
HEYIPYroe B3auMOJEHCTBUE

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

https://m.edsoo.ru/fc25194b

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

32

Pemenue 3amgau mo teme "3akoH coXpaHEHUS
uMmmyisca'

https://m.edsoo.ru/c3cceebl

33

34

VYpok-koHdpepenuus "PeakTuBHOE IBMKEHHE
B IIPUPOJIE U TEXHUKE"

Mexann4deckas pa60Ta U MOIITHOCTb

https://m.edsoo.ru/8b5e27f1

https://m.edsoo.ru/848ba637

35

36

37

PaGora cuibl TsKECTH, CUITBI YIPYTOCTH U
CHUJIBbI TPEHUS

JlaGopatopHas pabota «OnpezneneHue
paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTATbHON
MOBEPXHOCTH»

Cs13b sHepruu u paboTsl. [loTeHnnanpHas
SHEPrus

https://m.edsoo.ru/d7a7c555

https://m.edso00.ru/667c837¢e

https://m.eds00.ru/84817179



https://m.edsoo.ru/6872abf4
https://m.edsoo.ru/77b2c6c5
https://m.edsoo.ru/2bafb487
https://m.edsoo.ru/fc25194b
https://m.edsoo.ru/251e6f13
https://m.edsoo.ru/c3cceeb1
https://m.edsoo.ru/8b5e27f1
https://m.edsoo.ru/848ba637
https://m.edsoo.ru/d7a7c555
https://m.edsoo.ru/667c837e
https://m.edsoo.ru/84817179

Kunernueckas sneprus. Teopema o

38 N https://m.edsoo.ru/24d61ab5
KMHETUYECKOW SHEPTUN

39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE https://m.eds00.ru/24661f29

40 JlaboparopHas pabota «3yueHue 3akoHa httos://m.edsoo.ru/48838ca3
COXPaHEHHUS SHEPTUN

41 Konebarextroe gginkene 1 ero https://m.eds00.ru/7b9859af
XapaKTEePUCTUKU

42 Satyxaioue konebaiis. BeiykACHHLLe https://m.edsoo.ru/ad17f942
Kosiebanus. Pezonanc

43 Marematuueckuil ¥ NpyKUHHBIN MassTHUKH https://m.edso00.ru/4a6aa385
VYpok-uccnenopanue «3aBUCUMOCTD MIEPUOIA

44 KOJICOAHUH OT JKECTKOCTH MPYKUHBI K MACCHI https://m.edsoo.ru/b1c7271b
rpy3a»

45 Hlpesparnetiite SHepriit MPH MeXaHIECKIX https://m.edso00.ru/8544337e
KoJIe0aHUsIX
JlaboparopHas pabota «Onpenenenue

46 YacTOThI U IepuoJia KojaeOaHUH MPyKUHHOTO https://m.edsoo.ru/bald1d48
MasiTHUKa»
JlabopaTtopHas pabota «IIpoBepka

47 HE3aBUCUMOCTH TIepHo/ia KosebaHuii rpysa, https://m.edso00.ru/5d34e65f
MO/IBEIIEHHOTO K HUTH, OT MacChl Ipy3a»
Mexannueckue BoJHbI. CBOMCTBA

48 MEeXaHU4eCKHUX BOJIH. [IpogosibHbIE 1 https://m.edsoo.ru/8ed367¢e7
MOTIEPEYHBIE BOJIHBI

49 ypOi(-KOH(I)CpeHI_II/ISIV"MexaHI/I‘-IeCKI/Ie BOJIHBI https://m.edsoo.ru/ebd8d7b6
B TBEpAOM Tene. CelicMuieckue BOIHBI"

50 3Byk. PacripocTpanenue u oTpakeHue 3ByKa https://m.eds00.ru/8a594969

51 Ypok-uccnenosanue "HabmroneHue https://m.edsoo.ru/2b95f238



https://m.edsoo.ru/24d61ab5
https://m.edsoo.ru/24661f29
https://m.edsoo.ru/48838ca3
https://m.edsoo.ru/7b9859af
https://m.edsoo.ru/ad17f942
https://m.edsoo.ru/4a6aa385
https://m.edsoo.ru/b1c7271b
https://m.edsoo.ru/8544337e
https://m.edsoo.ru/ba1d1d48
https://m.edsoo.ru/5d34e65f
https://m.edsoo.ru/8ed367e7
https://m.edsoo.ru/ebd8d7b6
https://m.edsoo.ru/8a594969
https://m.edsoo.ru/2b95f238

3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

52

53

['poMKOCTb 3BYKa U BbICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHius "YIbTpa3ByK U
nH(]pa3ByK B IPUPOJIE U TEXHHUKE"

https://m.edso0o.ru/699e3612

https://m.edsoo.ru/ffc5cbba

54

[ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME
"3akoHbI cCOXpaHeHHUs. MexaHnuecKkue
KoJieOaHus U BOIHBI"

https://m.edsoo.ru/b347159%

55

56

57

KoHnTpoapHas padoTa o Teme "3aKoHbI
coxpaHeHus. MexaHndyeckue KojiebaHus u
BOJIHBI"

DJIEKTPOMAarHUTHOE IOJIE.
DJIEKTPOMAarHUTHbIE BOJIHBI

CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH

https://m.edsoo.ru/e9924b5e

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

58

59

60

VYpok-koHpepenmus "llkana
SJICKTPOMArdMTHBIX BOJIH. Ucnonp3oBanne
SJICKTPOMArHMTHBIX BOJIH IJIA COTOBOM
cBs3H"

Ypok-uccnenosanue "M3ydyeHne cBOICTB
SJICKTPOMArdHMTHBIX BOJIH C ITIOMOIIBIO

MOOmMIIBHOTO TenedoHa"

Pemienne 3ama4d Ha ONpCACIICHUEC YaCTOThI U
JJIMHBI DJICKTpOoMar HUTHOM BOJIHEI

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

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

https://m.edsoo.ru/ebe362a6

61

DJIeKTpOMarHuTHas Ipupoja CBeTa.
CxopocTts cBeTa. BoiHOBBIE CBOWCTBA CBETA

https://m.edsoo.ru/ech99257

62

Hcrounuku ceera. [Ipsmonunennoe
pacnpocTpaHeHue cBeTa. 3armMeHust ConHua u
Jlynb1

https://m.edsoo.ru/f3de5613



https://m.edsoo.ru/699e3612
https://m.edsoo.ru/ffc5cbba
https://m.edsoo.ru/b347159e
https://m.edsoo.ru/e9924b5e
https://m.edsoo.ru/45bbd19b
https://m.edsoo.ru/48f68a2d
https://m.edsoo.ru/3cfae84a
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https://m.edsoo.ru/f3de5613

3aKoH OTpakeHUs cBeTa. 3epkaia. Pemenue

63 3a/1a4 Ha MPUMEHEHHUE 3aKOHA OTPaKEHUS https://m.edso00.ru/45e9f872
cBeTa

64 [Ipenomnenne cBera. 3aKOH NPEIOMIICHUS httos://m.edsoo.ru/3c5FFfS
cBeTa
[TonHOE BHYTpEeHHEE OTpakKeHUE CBETA.

65 Hcnonb30BaHue MOIHOTO BHYTPEHHETO https://m.edsoo.ru/4e43afa2
OTpaXEHUsI B ONTHUYECKUX CBETOBOAAX
JlaboparopHas pabota "Hccrnenoanue

66 3aBUCHUMOCTH YTJIa IPETOMIICHUS C]'?:CTOBOFO httos://m.edsoo.ru/835faedo
Jy4a OT yIJia MaJieHus Ha TpaHuIe "BO3ayX-
crekyio""
Ypok-koHpepenus "Hcnons3oBanue

67 IIOJIHOT'O BHYTPEHHETO OTPAKEHHUS: https://m.edso0.ru/2ce88641
CBETOBO/Ibl, ONITUKOBOJIOKOHHAs CBS3b"

68 Jlua3el. OnTUdeckas Cuiia JIMH3BI https://m.edsoo.ru/c6451cf4

69 [TocTpoeHue n300paxeHuii B TMH3aX https://m.edsoo.ru/3b4b5e4f
JlaGopaTtopHast pabota "Onpeznenenue

70 (OKYCHOTO PAaCCTOSIHUS M OTITUYECKOMN CUITBI https://m.edso0o.ru/911a47cb
coOuparorien TUH3bI"

71 VYpok-koHpepenius "OnTuyeckue TMH30BbIE https://m.edsoo.ru/5b79227a
npuOops!"

72 I'ma3 kak onrtuueckas cucrema. 3peHue https://m.edsoo.ru/d7aa88af

73 yPOK_KOH(bepeHHP? "Aeexrst sperns. Kax https://m.edsoo.ru/4dc7b213
COXPaHMTb 3pEHUE
Paznoxenue 6enoro cBera B cieKTp. OMBITHI

74 Hprorona. CioxxeHre CrieKTpalbHBIX IIBETOB. https://m.edsoo.ru/6eb8b874

Hucnepcus ceera



https://m.edsoo.ru/45e9f872
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JlaboparopHas pabota "OnbITHI 11O
Pa3IOKEHUIO OEJIOr0 CBETa B CIICKTP U

75 https://m.edso00.ru/b4867994
BOCIPUATHIO LIBETA IPEIMETOB MPHU UX
HaOJIIOJICHUY Yepe3 BETOBbIC (PHIIBTPHI"
Ypok-npaktukyMm "BoiHOBBIE CBOMCTBA

76 CBETa: IUCIIepCHsl, UHTEPPEPEHIUS U https://m.edsoo.ru/1b4e5e94
nudpakmus"
O P

77 MeITE Pe3ephopaa u nianeTapuas Moeih https://m.edsoo.ru/c36effb5
aToma

78 [Tocrynatel bopa. Monens atoma bopa https://m.edsoo.ru/d5e656ba
Hcnyckanue 1 norjaomeHue cBeTa aTOMOM.

79 fycKanme ? [VIOHICHAT CBETd aTOMOM https://m.edsoo.ru/9fb5689b
KBanTs1. JInHEHUYaThHIE CIEKTPBI
VYpoxk-t "Hab

80 P paKTf:IKyM AOINOACHHE CHEKIPOR https://m.edso0o.ru/83b9a577
UCITyCKAHHUS

81 PagnoakTHBHOCTE U €€ BUOBI https://m.edsoo.ru/8e724769
CtpoeHue aTOMHO .H

82 TPOCHHE GTOMHOTO Apa. HYIIOHHa hitps://m.eds00.ru/2d85bef3
MOJICITb

83 PannoakruBHbIe npeBpamenus. M3oromnsl https://m.edsoo.ru/8b56a71d
Pemenue 3anau no teme: "Paguoa e

84 HICHHE S84 :IH e AHOAITHBHN https://m.edsoo.ru/f241bbdc
TIPEBPAIICHHUS

85 [lepuoxa nonypacnana https://m.eds00.ru/523a9317
Ypok- "P

86 POK-KoH(eperLiti "PaioaKTHBsIe " https://m.edsoo.ru/4ea4f6e4
U3ITy4eHUs B IPUPOJIC, METUIINHE, TEXHUKE
SAnepHsbie pea .3

87 AACPHEIC PEATIliTH. SaKOHb! COXPATEHIA https://m.edsoo.ru/c4cbe7ee
3apsI0BOTO U MAaCCOBOTO YHCEIT
DHepr .C

88 DM CRAISH GTOMHERDE SAEP. LBISh MACOR https://m.edsoo.ru/734f11cl
U DPHEPTUH

89 Pemenue 3amau o reme "Snepusie peakiun' https://m.edsoo.ru/5efa6f52
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90

Peakuuu cunTe3a u eneHus saep.
Nctounuku sHeprun CosHIa v 3BE311

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

91

92

93

94

Ypok-koupepennus " nepHasi sHepreTUKa.
JleficTBHS paguOaKTUBHBIX U3JIy4YEHUN Ha
JKUBbIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

"DJIeKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIe BoJHBI. KBaHTOBBIE
SABJICHUS"

KonTponbhas pabota no Teme
"DJIeKTPOMarHuTHOE MOJIE.
DJIeKTpOMarHuTHbIe BoJIHbI. KBaHTOBBIE
SABJICHUS"

[ToBTOpenue, o6ob6menue. Jlaboparopusie
pabotsl 1o kypey "B3aumoneiictsue Ten"

https://m.edsoo.ru/bd4b6e5e

https://m.edsoo.ru/d9f1261a

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

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

95

[ToBTOpenue, 0606meHue. Pemenue
PACUCTHBIX U KAYCCTBCHHBIX 3a/1a4 110 TCMC
"TenoBsie mporecch”

https://m.edsoo.ru/d3248943

96

97

98

[ToBTOpenue, 0606meHue. Pemenue
pacyeTHBIX U Ka4YeCTBEHHBIX 3a/1a4 110 TEME
"KII/ TermoBbIx aBurarenei"

[ToBTropenue, 06001eHue. Perenne
pacyeTHHIX ¥ KAYECTBEHHBIX 33]1a4 110 TEMe
"KII/I anexTpoycTaHOBOK"

[ToBTOpenue, 0606menHue. JlabopatopHbie
paboTsl o kypcy "CBeToBbie SIBICHHS"

https://m.edsoo.ru/28f67bc4

https://m.eds00.ru/399f4911

https://m.edsoo.ru/lcd92c22

99

[ToBTOpenue, 0600meHue. Pabora ¢
TEKCTaMH 1O TeMe ""3aKOHbI COXPAHECHUS B

https://m.edsoo.ru/f7e3f69d
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mexanuke"

[ToBTOpenue, 0600meHue. Pabora ¢

100 1 https://m.edsoo.ru/497cc1c6
tekctamu 1o Teme "Konebanus u BOIHBI"
I1 600 . Pab

101 OBTOPEHIE, 050 {_'IICHI/IC aoTa " 1 https://m.eds00.ru/5986dca7
TekcTaMu 1o TeMe "CBETOBBIE SIBICHUS
[ToBTopenue, o6o0menue. Padora c

102 TekcTamu 1o Teme "KBaHToBas U siepHast 1 https://m.edso00.ru/6d32ee4f
¢duzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O

7 KJIIACC

Kon
NMpoBepPsiEMOro
pe3yJbTara

OBHIEI'O OBPA30BAHUA

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

11

HCII0JIb30BATh U3YYCHHBIC ITOHATUS

1.2

1.3

pa3jinyaTtb ABJICHUA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JaHHOC (bHSPI“ICCKOC SIBJICHUC

pacrio3HaBaTh  IPOSIBIICHHE M3Y4YEHHBIX  (U3MUYECKUX  sBJICHUHA B
OKpYXarollleM MHUpE, B TOM 4YHcie (PU3NYECKUE SIBICHUS B MPUPOAE, NPU
3TOM TEpPeBOJUTh IPAKTHYECKYI0 3ajady B y4yeOHYI0, BBLIEIATH
CyIIeCTBEHHBIE CBOMCTBA (IIPU3HAKN) (PU3HUECKUX SBICHUN

14

1.5

1.6

OTKCHIBATh M3YYCHHBIC CBOWCTBA TEN W (PU3UYECKUE SIBICHHS, UCIIONB3YS
¢u3nyeckue  BEIMYMHBI, INPU  ONMCAHUM  MPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICI HUCIIOJIb3YEMBIX BEIMYUH, UX O003HAUYECHUS U €IUHULIBI
¢u3nuecKkux BEJIWYMH, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOLIME JaHHYIO
(Gu3NYECKYI0 BEIMYMHY C JAPYTUMH BEJIWYMHAMM, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUeCcKUX BEIUYHH

XapaKTCPpHU30BaATb CBOMCTBA TCII, CI)I/ISI/I‘IGCKI/IG SBJICHUA MW IIPOLCCCHI,
HCIIOJIb3YA HN3YYCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO
q)OpMy.]'II/IpOBKy 3aKOHa U 3aIlMCbIBAThL €0 MATCMATHYCCKOC BhIPAKCHUC

OOBSICHATH (PU3UYECKUE SABJIICHHS, TIPOIIECCHI M CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTYallUi IPAKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBISIBIATh
MPUYUHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH 00BsICHEHHE U3 | — 2 TOTUYECKHUX
1aroB ¢ omnopoit Ha 1 — 2 W3yYeHHBIX CBOWCTBAa (PUIUYECKUX SIBICHU,
(bU3HYEeCKUX 3aKOHA UJIM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemiate pacuéTHble 3a7auyd B 1 — 2 JeHCTBUS, UCHOJb3YS 3aKOHBI U
dopmynbl, cBs3bIBaroIIMe (U3NYECKME BEITUYMHBL: HAa OCHOBE aHalIM3a
YCIIOBUS 33Jaud 3alUCBIBATh KPaTKOE YCIOBHE, MOJACTaBIATh (PU3MUECKHE
BEIMYMHBI B (OPMYJIBI M IMPOBOAUTH PACU€Thl, HAXOIUTh CIPABOYHBIE
JaHHbIe, HEOOXOIUMBbIE Ul pEIICHUs 3a/1a4, OLEHUBATh PEATMCTHYHOCTD
HOJYYeHHOM (hr3nUYecKOi BETMUHUHBI

pacrio3HaBaTh IpOOJIEMBbI, KOTOpPblE MOXHO PpEHIUTh TMpU  TOMOLIH
(bu3NYECKUX METOOB, B ONMMCAHUM MCCIIEIOBAaHUS BBIIEIATH IPOBEPsieMOe
Npearnonokenue (TUIoTe3y), pa3inyaTh U UHTEPIPETUPOBATh MOTYUEHHBIN
pe3yNbTaT, HAaXOAUTh OIMIMOKM B XOJE OMbITa, JAeNaTh BBIBOABI IO €ro
pe3yapTaTam

MPOBOAMTH OMBITHI 110 HAOTIOACHHUIO (PU3NIESCKUX SIBICHUHN W (PU3HUECKUX
CBOMCTB TeJ: (pOPMYJIMPOBATH MPOBEPSEMBIE TPEANOIOXKEHHS, COOUpaTh
YCTaHOBKY U3 TMPEIOKEHHOTO O0OpYyIOBaHUS, 3aIUCHIBATh XOJ OIMbITa H
(GhOopMyYIHMPOBATH BBIBOJIBI

1.10

BBIMIOJHATh MPSIMBIE H3MEPEHUS] C HCIOJIB30BAaHUEM AHAIOTOBBIX W
nu(ppOBBIX MPUOOPOB, 3aMUCHIBaTh IOKAa3aHHUsI MPUOOPOB € YUETOM




3aJJaHHOM a0COIOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

IPOBOJUTH MCCIECOBAHNE 3aBUCUMOCTH OJHOU (hPU3MUYECKOW BEIMYUHBI OT
IpYrol ¢ HCIOJNb30BAHMEM IPAMBIX HW3MEPEHMM, Y4acTBOBaTb B
IUIAHUPOBAaHUM ~ Y4eOHOTO  HCCIEIOBAaHHUS, COOMpaTh YCTaHOBKY U
BBINOJIHATh WM3MEPEHHUsA, cielys HpPeJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ybTaThl TOJIYYEHHOH 3aBUCUMOCTH (H3MYECKUX BEIUYMH B BHUJC
IPEUIOKEHHBIX TaOaMLl U rpaduKoB, JesaTh BBIBOJABI IO pe3ysbTaTam
UCCIIE0BAHNS

1.12

1.13

IPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEJIWYHH, CIEays
MPEJIOKEHHOW WHCTPYKUMU: TPU BBHINOJIHEHUHM HW3MEpPEHH coOuparthb
AKCIIEPUMEHTAJIbHYI0O YCTAHOBKY M BBIYMCIATH 3HAYEHHE HCKOMOM
BEJINYMHBI

COOJIIO/IaTh MpaBHJIa TEXHUKH O€30IaCHOCTH TIpU paboTe ¢ 1abopaTOpHBIM
000py/I0BaHHEM

1.14

1.15

1.16

1.17

YKa3bIBaTh MPUHIUIBI JEHCTBUS TPUOOPOB M TEXHHUYECKUX YCTPOMCTB,
XapaKTepU30BaTh NPUHIMIIBI  JICHCTBUS  HM3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C IMOMOIIBI0O WX ONMUCAHWS, WCIOJIB3Ysl 3HAHUS O
CBOMCTBaX (DPM3MYCCKHUX SIBJICHUN M HEOOXOAMMBbIC (U3NYECKHUE 3aKOHBI H
3aKOHOMEPHOCTHU

NPUBOJNUTh  NPUMEPbl  (HAXOAUTh  HMHGOPMAIMIO O  IPUMEpPax)
MPAKTUYECKOTO HCIIOJIB30BaHMS (U3MUYSCKUX 3HAHUH B TIOBCECTHEBHOM
JKU3HHU I oOecriedeHuss 0€30MacHOCTH P OOpallleHuH ¢ MpuOopaMu U
TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 370POBbsI U COOJIFOICHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYXKAIOIICH cpelie

OCYILECTBIIAATh OTOOpP MCTOYHUKOB HH(popmamuu B cetu HHTepHer B
COOTBCTCTBUH C 3aJaHHBIM INOUCKOBBIM 3allpOCOM, Ha OCHOBC HMMCIOIIUXCA
3HAHUM M IIYTEM CPAaBHEHUS PA3IUYHBIX MCTOYHUKOB  BBIIEIATH
uH(popMaIno, KOTOpast SBIAETCS MPOTUBOPEYMBON HIU MOXKET OBITh
HEJOCTOBEPHOMI

UCIIONIb30BaTh MPH BBHIMOJTHEHUH YYE€OHBIX 3a/laHUN HAYyYHOTIOMYJSPHYIO
TUTEepaTypy (PU3NIECKOro COMEpIKaHUs, CIIPABOYHBIC MaTepUalbl, PeCypChl
cetu UHTepHer, BnameTh mOpu€MaMU KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMK W3 OJTHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

1.19

co3aBaTb COOCTBEHHbIE KpaTKHE MHCbMEHHBIE U YCTHbBIE COOOIEHUS Ha
OCHOBE 2 — 3 UCTOYHMKOB MH(POpPMALUU (PU3UUYECKOTO COAEP’KaHHs, B TOM
yucie MyOJUYHO JeIaTh KPaTKUE COOOIIEHUS O Pe3yJIbTaTaxX MPOEKTOB UIIH
y4eOHBIX HCCIEOBAHUN, MPU 3TOM T'PaMOTHO MCIOJB30BaTh H3yYECHHBIH
NOHATUMHBIN ammapar Kypca (U3MKH, CONPOBOXIATh BBICTYIUICHHE
[Ipe3eHTaluEH

IPU BBINOJHEHUN YYE€OHBIX IPOEKTOB M HCCIENOBAaHUI pacupenensTh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTaBJIECHHBIMHU 3aJjauyaMH,
CIEIWTh 3a BBINOJHEHWEM IUIAHA JEWCTBUM, aJE€KBATHO OLICHUBAaTh
COOCTBEHHBI  BKJIaJ B  JEATEIbHOCTh  TPYIIBL,  BHICTpauBaTh
KOMMYHHKAaTUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAFOIINX




8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

11

HCIIOJIB30BaTh IMOHATHA

1.2

13

pa3jinyaTthb ABJICHHA 110 OIMMMCAHUIO UX XAPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (bHSPI“ICCKOC SIBJICHUC

pacrno3HaBaTh  MPOSIBJICHHE  WU3YYCHHBIX  (U3UYECKUX  SIBJICHUNA B
OKpYXKAloIIeM MHpE, B TOM 4YHcle (U3HUECKUE SBICHUS B MPUPOJE, MPHU
3TOM TEPEeBOAUTHh MPAKTHYECKYI0 3aqady B Yy4eOHYIO, BBIACIATH
CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKK) GUZUUCCKUX SIBICHUHN

14

OINUCBHIBATh M3YyYEHHbIE CBOWCTBA TeNl M (U3NYECKHUE SBICHMS, UCIOJb3Ys
¢u3nyecKkre BEIUYMHBI, IPU ONUCAHUM MPAaBUIBHO TPAKTOBATh (PU3HUECKUI
CMBICJI HCIIOJIb3YyeMbIX BEIMYUH, O0O3HAUCHMsI M EIUHMLBI (PU3MYECKHX
BEIMYMH, HaXOAWTh (HOPMYJBI, CBS3BIBAIOIIME JaHHYIO (U3WYECKYIO
BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTb TIpaduKU H3YyYEHHBIX
3aBUCUMOCTEH (PU3MUYECKHUX BEININH

1.5

XapaKTepU30BaTh CBOWCTBA Tel, (U3MYECKHE SIBICHUS W IPOIECCHI,
WCIIONb3ysl  W3Y4YEHHBIE  3aKOHBI, [PU 3TOM J1aBaTh  CIIOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMKMCHIBATh €T0 MATEMATUUYECKOE BBIPAKEHUE

1.6

OOBSACHATh (U3MUYECKUE TPOIECCHl M CBOWCTBA TN, B TOM YHCIC U B
KOHTEKCTE CUTYyalluil MpPaKTHKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBISTH
MPUYUHHO-CJICACTBEHHBIC CBSI3U, CTPOUThH O0BsiICHEHUE U3 |1 — 2 JTOrHYecKux
maroB ¢ mnomomeio 1 — 2 M3ydeHHBIX CBOICTBa (DM3MUECKUX SIBICHUI,
(bU3HYEeCKUX 3aKOHA UJIM 3aKOHOMEPHOCTH

1.7

1.8

pemate pacuy€THble 3agaud B 2 — 3 JEHCTBUS, WCIIONIB3YysS 3aKOHBI U
dopmynbl, cBsA3bIBalOIIME (U3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a
YCIOBHUs 3aJadd 3alliChIBATh KPAaTKOE YCIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUId peleHMs 3ajauyd, BbIOMpaTh 3aKOHBl U (OPMYIIHI,
HeoOXoauMble Uil €€ pelleHHs, NPOBOAUTH pacuy€Tbl M CpPaBHUBATH
NOJy4eHHOE 3HaYeHHe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU

paciio3HaBaThb HpO6JIeMI>I, KOTOPBIC MOKHO pCHINTL IpU MOMOIIU
(1)I/I3I/I'-I€CKI/IX MCTOJOB, HCIIOJB3Yysd OIHUCAHUC HUCCICAOBAHUA, BBIACIIATH
IMPpOBEPACMOC IMMPEAIIOJIOKCHUC, OICHUBATDH MMPpaBUJIIBHOCTDH nopsaka
MPOBEACHUA UCCICA0OBaHMA, ACJIaTh BBIBOABI

1.9

MIPOBOAMTD OMBITHI 1O HAOTIOAECHUIO (DU3UUECKUX SBICHUHN W (PU3NIECKUX
CBOMCTB TeN: (OPMYIHPOBATH MPOBEPSIEMBIC MPEANOIIOKEHHUS, COOMpaTh
YCTaHOBKY W3 MPEMIOKEHHOTO OO0OpYIOBaHUS, OIMUCHIBATH XOJ OMbBITA U
(bOopMyIMPOBATH BBIBOJIBI

1.10

BBITIOJIHATH pr[MI)Ie I/I3MepeHI/I${ C HUCIIOJIB30BAHUECM AHAJIOTOBBIX HpI/I60pOB
U JaT4YUKOB (DU3MYECKHX BEIMYMH, CPABHHUBATH PE3YJIbTAaThl U3MEPEHUH C
Y4E€TOM 33/TaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

MPOBOJIUTH HCCIIEOBAaHUE 3aBHCHUMOCTH OJHOW (PU3NUECKOW BEIWYUHBI OT
JIpyroi  C  HCHOJB30BAHHUEM  MNPSIMBIX  U3MEPEHUN:  IUIAHUPOBATH
WCCJIEIOBAaHNE, COOMpPATh YCTAHOBKY M BBITIOJNHATH H3MEPEHUs, CIEIys
MPEIOKCHHOMY  IJIaHy,  (UKCHpOBaTh  PE3yNbTaThl  IMOJTYYEHHOM




1.12

1.13

3aBUCUMOCTH B BUJE TAOJIUI] U TPaQUKOB, AeTaTh BHIBOABI 110 pe3yabTaTaM
UCCIICTIOBAHMSI

NPOBOJUTh KOCBEHHBIC W3MEPECHUs (PU3MUYECKMX BEJIMYUH: TUIAHHUPOBATH
U3MEpeHusi,  CoOMpaTh  OKCIEPHUMEHTAIBbHYIO  YCTaHOBKY,  CIIAys
NPEUIOKEHHONW HHCTPYKIIUH, U BBIYHCIISITh 3HAYCHUE BETUYUHBI

coOJIroIaTh TPaBUIIa TEXHUKH 0€30IacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHHEM

1.14

1.15

1.16

XapaKTepu30BaTh  MPUHLUIBI  JIEHCTBHA  M3YYEHHBIX HOpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM Ha MX OIMCAHMS, UCIIONB3Ys 3HAHUA O
CBOWCTBaX  (pU3MUECKUX  SABICHMA W  HEoOXoaumble  (UBHYECKHE
3aKOHOMEPHOCTHU

pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTEIIBHBIC
npuOOpbl IO cXeMaM M CXEMaTU4YHBIM PHCYHKAaM, COCTaBISATH CXEMBbI
JNIEKTPUYECKUX  LEeNed C  I[OCIHEAOBATCIbBHBIM U IapajlIeIbHbIM
COEIMHEHNEM DJJIEMEHTOB, pa3jinyasi YCIOBHBIE OOO3HAUEHHS 3JIEMEHTOB
IEKTPUYECKUX Lienei

IIPUBOJIUTH MPUMEPHI (HAXOAUTH UH(OPMALIUIO O IPUMEPaX) MPAKTHIECKOIO
UCMOJNb30BaHUS (U3MYECKUX 3HAHMUW B IOBCEJHEBHOM JKHU3HH Ui
obecrieyeHns 6€30MaCHOCTH MPH 0OpaIeHHH ¢ TPUOOPAMHU M TEXHUYECKUMU
YCTPOMCTBAMHM, COXPAHEHHMS 310POBbsI U COOIIOIEHHUSI HOPM SKOJIOTUYECKOTO
MIOBEJICHUS B OKPYXKAKOUIEH cpeae

1.17

1.18

OCYIIECCTBIISATh TMOWCK HWH(GOpMAaNuu (HU3MUECKOTO COJNCPIKAHUS B CETH
NHTepHeT, Ha OCHOBE MMEIOLIUMXCS 3HAHUAW W NOYyTEM CpPaBHEHUS
JIOTIOTHATEIBHBIX MCTOYHUKOB BBIJICISITH WHPOPMAIUIO, KOTOPAS SBIISETCS
MIPOTUBOPEUNBOM U MOXKET OBITh HEJJOCTOBEPHOM

UCIIOJIB30BaTh TIPU BBIMOJHCHUN Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
TUTepaTypy (U3MUECKOTO COACPIKAHMS, CIPABOYHBIC MAaTEPHAIIBI, PeCYpChI
cetu MuTepHer; Brnajerb NpuéMaMd  KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMK W3 OJTHOM 3HAKOBOUM CHCTEMBI B IPYTYIO

1.19

1.20

co3/7aBaTh COOCTBCHHBIC NHUCHMEHHBIC W KpATKHUE YCTHBIC COOOIICHWS,
0000mas wuHMOpPMALMI0O H3 HECKOJBKHMX HCTOYHUKOB (PU3UUECKOTO
COJICpPKaHUs, B TOM YHCJIE MyOIMYHO MPEICTABIATh PE3yIbTaThl IPOCKTHOU
WM UCCIIEIOBATENbCKON JeSITeNbHOCTH, MIPH 3TOM TPaMOTHO HCIOJIb30BaTh
M3YYEHHbI TOHATUHHBIM  ammaparT Kypca (U3HKH, COINPOBOXAATH
BBICTYIUICHHE TTpe3eHTAINeH

IIpu BBIITIOJIHCHUUN y"le6HHX IMPOCKTOB U I/ICCJ'ICZLOBaHI/II\/'I (1)I/I3I/I‘ICCKI/IX
nponeccoB pacupeaciIiaTb 00513aHHOCTH B rpymmne B COOTBETCTBUU C
INOCTAaBJICHHBIMU 3aJadaMH, CJICIHUTH 3a BBIIIOJIHCHHEM IIJIaHA I[CI\/'ICTBI/Iﬁ u
KOPpPCKTHUPOBATL €T0, aJACKBATHO OLCHHUBATH COOCTBEHHBIH BKJIad B
ACATCIIBHOCTE T'PYIIIbI, BEICTpanBaTb KOMMYHUKATHBHOC BSaHMO)IefICTBHe,
MIPOABJIAA TOTOBHOCTD pa3pCulaTh KOHd)J'II/IKTBI

9 KIIACC

Kon
NpPoBePSIEeMOro
pe3yJjabTara

1.1

1.2

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOT'O 00111ero 00pa3oBaHus

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

pas3iniyaTth ABJCHHUA 110 OIMMCAHHIO UX XaAPAaKTCPHBIX CBOIMCTB M HAa OCHOBE




OTIBITOB, IEMOHCTPUPYIOIIUX JTAaHHOE (PU3UUECKOE SBJICHHUE
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14

pacrio3HaBaTb NPOSIBICHUE H3YYEHHBIX (pU3MYECKMX SBICHUN B
OKpY’XKarollleM MUpE, B TOM 4uciie (u3nuecKue sSBICHUS B IpUpoje, Npu
3TOM TMEPEBOAMTH TPAKTUYECKYIO 3aJady B y4eOHYI0, BBIICIATH
CYIIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SIBICHUN

ONKCHIBATh U3yYCHHBIE CBOMCTBA TeNl U (PU3NUYECKHE SBICHUS, UCIIONIb3YS
¢u3nveckue BENUYMHBL, TPU ONHCAHUM MPABHIBHO TPAKTOBATH
bu3nyecKuil CMBICT HCIONb3YyEMbIX BEIUYHH, 0003HAYCHHS] U €IUHUIIBI
(¢u3MUeCKUX BEIMYUH, HAXOOUTH (OPMYIbBI, CBS3BIBAIOIIME TaHHYIO
bu3nyecKy0 BEIMYMHY C JPYrUMH BEIHMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH

1.5

XapaKkTepu30BaTh CBOWCTBAa TN, (PU3UYECKHE SIBICHUS U IPOLECCHI,
UCIIONIb3Ysl M3YYEHHBbIE 3aKOHbI, IpPU OSTOM J1aBaTb CIIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHYECKOE BBIPAKCHHE

1.6

1.7

1.8

1.9

OOBSICHATH (PU3NYECKHE TPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIIE M B
KOHTEKCTE CUTyallui PAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISIBIIATD
NPUYNHHO-CJICICTBEHHBIE CBSI3M, CTPOUTh OOBSACHEHHME u3 2 — 3
JIOTMYECKUX I11aroB C MOMOILBIO 2 — 3 W3Y4YEHHBIX CBOICTBAa (PM3NUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

pemiate pacu€THble 3aJayd (omuparoluMecs Ha cuctemy w3 2 — 3
YpaBHEHHI), UCTIOJIB3Ysl 3aKOHBI U (POPMYIIbI, CBSA3bIBAIOIINE (DU3HUYECKHE
BEJIMUMHBI: HAa OCHOBE aHAJIM3a YCIIOBUS 3aJlayd 3allMChIBaTh KPaTKOE
YCIIOBUE, BBISBIISITh HEAOCTAIOUINE WM U30BITOUHBIE AAHHBIE, BHIOUPAThH
3aKOHBI U (OPMYIBI, HEOOXOUMBIE JIJISl PEIICHUS, TPOBOIUTH PACUETHI U
OLICHUBATh PEATMCTUYHOCTh IOJYYEHHOTO 3HAa4eHUs (pusmueckon
BEJIMYUHBI

pacno3HaBaTb Hp06J'ICMLI, KOTOPBIC MOXHO pPCHIUTh IIpU IMMOMOIIA
(1)I/ISI/I‘~IGCKI/IX MCTOAOB, MCIIOJB3yd OIIMCAHHUE MCCICIOBAHHA, BBIACIIATH
MMPpOBEPACMOC  NIPCAIIOJIOKCHUC, OLCHHUBATH TIPABUJIBHOCTL  MOPAAKA
MMPOBCIACHUA HUCCJICA0OBaHUA, JCJIaTb BBIBO/bI, HHTCPIIPETUPOBATH
PE3YIIbTAThL Ha6J'II-0,Z[eHPIﬁ 1 OIIBITOB

OPOBOJIUTH ONBITBI MO HAOMIOJEHHIO (PU3MYECKHX SBICHUN WIH
(Gu3NYECKUX CBOMCTB TE€J: CAMOCTOATEIbHO CcOOMpaTh YCTaHOBKY W3
M30BITOYHOTO Habopa OOOpYZOBaHUs, OINMUCHIBATH XOJI OMNbITA U €ro
pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

1.10

1.11

MIPOBOJUTH MPH HEOOXOIMMOCTH CEPHIO MPSIMBIX MU3MEPEHHH, OMpeaersis
CpelHee 3HaueHHe u3MepseMoi BelWYMHBI ((OKYCHOE paccTOsHHUE
coOuparomie JHMH3BI), OOOCHOBBIBATH BHIOOp cIlOCO0a M3MEPEHUs
(M3MepHTETHHOTO MPUOOpa)

MPOBOJIUTH HMCCIICIOBAHUE 3aBUCUMOCTEH (DU3WYECKUX BEITUYUH C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHUI: IUIAHMPOBATh HCCIEIO0BAHME,
CaMOCTOSITEIbHO ~ COOMpaTh  YCTaHOBKY, (DUKCHUPOBATh  PE3yIbTaTh
MOJIyYeHHOW 3aBUCUMOCTH (U3UYECKUX BEIMYUH B BHUAC TaOIHIH
rpaduKoOB, e1aTh BBIBOJIBI IO PE3yIbTaTaM MCCIICIOBAHUS

1.12

MMPOBOAWUTE KOCBCHHBIC M3MCEPCHUA CI)I/ISI/I‘IeCKI/IX BCJIIMYMH: IIJIAHUPOBATH
U3MEpeHus, COOMpaTh HKCIEPHUMEHTAIbHYIO YCTAHOBKY W BBINOJHSATH
HU3MCEPCHUA, CICAY Hpe)IJ'IO)KeHHOI\/’I UHCTPYKIMU, BBIYUCIIATH 3HAYCHUC
BEJIMYMHBl W aHAJIU3UPOBaTh IIOJYYEHHBIE PE3YJIbTaThl C Y4YETOM
3aJIaHHOMW ITOTPENIHOCTH U3MEPEHUN




1.13

1.14

coOmonaTh NpaBWiIa TEXHUKHM  Oe30macHOCTH mpu  pabore ¢
J1a00paTOPHBIM 000PYI0BAHUEM

pasinyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (U3NYECKUX MOJeNeil:
MaTepHuaibHas TOYKa, A0CONIOTHO TBEPAOE TEJIO, TOUECYHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETApHas MOJENb aTOMa, HYKJIOHHAas
MOJIeIb AaTOMHOTIO AJ1pa

1.15

1.16

XapaKTepu30BaTh IMPUHLUUIBl JCHCTBUS HM3YyYCHHBIX MPUOOPOB U
TEXHUYECKHX YCTPOWUCTB C ONMOPOW HA MX ONHMCAHMS, UCIIONIB3YS 3HAHUS O
CBOWCTBaX (M3MYECKHX SBICHUH ©  HeoOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH

UCIOJIb30BaTh CXEMbI U CXEMATUYHbIE PUCYHKH U3YyYEHHBIX TEXHHUUECKUX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB
IpU PELICHUH Y4eOHO-NPaKTHUUECKUX 3a]ay, ONTHUYECKHUE CXEMbl JUIs
MOCTPOCHHS N300paKEHHUH B TUIOCKOM 3€pKaJie M COOMPAIOIIEH JIHH3e

1.17

1.18

IPUBOJIUTH  HpUMEpPhl  (HaxoIuTh HMHGPOPMALUMI0O O  IpUMEpax)
IPAaKTUYECKOI0 MCIOIb30BaHUA (U3NYECKUX 3HAHUI B TOBCEJIHEBHOU
KHU3HU JUIs o0ecriedeHrs 6e30MacHOCTH TpU OOpallleHuH ¢ MpUOOpaMu U
TEXHUYECKMMHU YCTPONCTBAMM, COXPAHEHHUS 3]I0POBbS M COOJIIOJICHMS
HOPM DKOJIOTHYECKOTO MOBEJCHMSI B OKPYKAIOLIEH cpesie

OCYILECTBIIATh HMOUCK HMH(pOpMAMKU (PU3HMUECKOrO COAEp)KaHHUs B CETU
HHTepHeT, caMOCTOATENBHO (HOPMYITHPYS TIOMCKOBBIN 3allpoc, HAXOIUTh
IYTH ONpeAETeHUs JOCTOBEPHOCTH MOJIyYeHHON MH(pOpMallMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U JTOIIOJIHUTENIbHBIX HCTOYHUKOB

1.19

1.20

1.21

UCTIOJIB30BATh TPH BBITIOTHEHUU YYE€OHBIX 33JJaHUN HAYYIHO-TIOMYIISIPHYIO
auTepaTtypy  (HU3MYECKOro COJEpXKaHWs, CIpPaBOYHbIE MaTepUabl,
pecypcebl cetn VIHTEpHET; BiIaaeTh NPUEMAMKU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHusi HHGOPMAIMK U3 OTHONW 3HAKOBOW CHCTEMBI B IPYT'YIO

co3/aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
I/IH(bOpMaHI/II/I N3 HECKOJBKHUX HNCTOYHUKOB (1)I/ISI/I‘ICCKOFO COACpIKaHuA,
MyOIMYHO MPEACTABIATH PE3YyIbTaThl MPOEKTHOM MITH UCCIEI0BATENbCKON
JCATCIIBHOCTH, npu 3TOM rpaMOTHO HUCITIOJIB30BATh H3y‘1€HHBII7[
MOHITUMHBIN ammapar u3ydaeMoro pasaena (U3MKH U COIMPOBOXKAATH
BBICTYIUICHHE TIpe3CHTAaIMell ¢ y4é€ToM OCOOEHHOCTEH ayIuTOpHH
CBEpPCTHUKOB

IpU BBIOJHEHUH YYEOHBIX INPOEKTOB U MCCIEIOBAHUN (PU3MUECKUX
MPOLIECCOB PACHPENEATh O0S3aHHOCTH B TIPYyNIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aJa4aMHU, CICIAUTH 3a BBIOJIHCHUEM IUIaHA ACHUCTBUN U
KOpPpEKTHpOBaTh €ro, aJeKBaTHO OIIEHMBAaTb COOCTBEHHBIM BKJIaJ B
JIeATEIIbHOCTD TPYIIIBI, BBICTPanBaTh KOMMYHUKATUBHOE
B3aMMOJICIICTBHE, TPOSBIISA TOTOBHOCTD pa3peliaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3zjiena

Koxa yaemenra

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

®U3MKA U EE POJIb B IIO3HAHMM OKPYXAIOILIEI'O MMPA

11

1.2

®usuka — Hayka o npupoge. Asnenus npupoasl. Puzndeckue
SBJICHUSA:  MEXaHUYECKHE,  TEIUIOBBIE,  JJIEKTPUYECKHE,
MarHMTHbIE, CBETOBBIE, 3BYKOBBIE

@dusnueckue BenuuuHbl. M3mepenue (pu3nueckux BeTMUMH.
dusnueckue puOOPHI. ITorpemnocTs U3MEPECHUM.
MexnyHapoaHas cucTemMa €IMHHULL

EcrecTBeHHOHAayYHBIi ~ METOJ  MO3HAHWS:  HAOJIOJCHHE,
IIOCTAHOBKA Haquoro BOHpOCEl, BBIABHKCHHUE THUIIOTEC3,
OKCHEPUMEHT 10  MPOBEPKE  THIOTE3,  OOBICHEHHE
HaOJIIOTAEMOTrO SIBJIEHUS

1.4

Onwucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENIEH

1.5

2.1

2.2

[IpakTuueckue padbOTHI:

H3mepenne paccTossHUM.

W3mepenne o0bEMa KUAKOCTH U TBEPIOTO TeTa.
Omnpenenenne pasmMepoB MaJIbIX TEl.

N3mepenue Temieparypbl IpU MOMOLIM  KUJIKOCTHOIO
TEPMOMETPA U AATYUKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNHN BEIIIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, UX pa3MepBhl.
OneIThI, JOKa3bIBAIOUINE JUCKPETHOE CTPOCHHUE BELLIECTBA

JIBrxenue uactuil BemecTBa. CBs3b CKOPOCTH JBUKEHUS
4acTHII ¢ Temneparypoil. bpoyHoBckoe aBuxeHue, nuddysus

2.3

B3aHM0I[ei/JICTBH€ YaCTHILl BCIICCTBA: IPUTAIKCHUE U
OTTAJIKUBAHUC

ArperatHple  COCTOSIHMSI ~ BEILECTBA: CTPOCHHME  TIa30B,
KHUAKOCTEN U TBEPIBIX (KPUCTAIIMYECKHX) Tel. B3anuMocBs3b
MEXJIYy CBOWCTBAMH BEIIECTB B  Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOECHUEM

2.5

Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

2.6

[IpakTryeckue paboOTHI:

Omuenka auamMeTpa aToMa METOJIOM PSIZIOB (C UCIIOJIB30BAaHNEM
¢dororpaduii).

OmnBITH IO HAOTFOICHUIO TETUIOBOTO PACIIMPEHHSI Ta30B.
OnbITel 1O OOHApY)KEHHIO JEHCTBUS CUJI MOJEKYJISIPHOTO
MPUTSHKCHUS

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

3.1

3.2

Mexannyeckoe IBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE
JIBIDKEHUE

Ckopoctb. CpenHsisl  CKOpOCTb  IPU  HEPABHOMEPHOM
JBWKEHHUH. Pacuér myTu ¥ BpeMEHHM JIBU>)KECHUS




3.3

SBnenue nnepuuu. 3aKoH uHepuuK. B3aumoaencTeue Ten Kak
MpUYMHA W3MEHEHHUS CKOPOCTH JBM)XKEHUA Teia. Macca kak
Mepa UHEPTHOCTH Tena

3.4
3.5
3.6

IImorHocTte BemiectBa. CBA3L IUIOTHOCTA C KOJUYECTBOM
MOJICKYJI B €IMHHIIC 00BEMA BEIIECTBA

Cuta xak XapaKTCPUCTHUKA BSaHMOﬂCﬁCTBHH TCII

Cuna ynpyroctu u 3akoH ['yka. i3MepeHune Cuiibl ¢ OMOIIBIO
JMHAMOMETpa

3.7

3.8

3.9

SIBneHue TAroteHuss M cuwia TspkecTH. Cuila TSKECTH Ha
npyrux mianerax. Bec Tena. HeBecomocTh

Cuna tpenus. TpeHue cKoabXEeHUs U TpeHUE MTOKOosl. TpeHue B
MIPUPOJIE U TEXHUKE

Ciio’)keHWe CWJI, HAaNpaBJCHHBIX MO OJHOH  IPSMOM.
PaBHOelicTBYIOIIIASA CHIT

3.10

3.11

3.12

[IpakTuueckue padbOTHI:

OmnpeneneHyue CKOPOCTH PABHOMEPHOI'O JIBUXKEHHUs (LIapUKa B
KHUAKOCTH, MOJEIU JJIEKTPUYECKOrO0 AaBTOMOOMJISL U Tak
nanee). OnpeneneHue cpeHeil CKOPOCTH CKOJIbKEHUs Opycka
WIM 1IapuKa II0 HAKIOHHOM IulockocTH. OmpeneneHue
IVIOTHOCTH TBEpHOro Tena. OIBIThI, JEeMOHCTPUPYIOLIUE
3aBHCUMOCTh pacTsDKeHUs (medopmanmu) TPYKUHBI OT
MPUIIOKEHHOM CHJIBL. OnblITHI, JEMOHCTPHUPYIOLIHE
3aBUCHUMOCTh CHJIbl TPEHHUSI CKOJBXEHMsSI OT Beca Tejla U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

@dusnueckue SBIECHUS B IPUPOAE: INPUMEPBI IBUKEHUS C
pPa3IMYHBIMM CKOpPOCTSIMHM B JKMBOM M HEKHMBOM IPUPOE,
JCICTBHUE CUJIBI TPEHMS B IIPUPOJIE U TEXHUKE

TexHuueckue YCTPOﬁCTBaI AUHAMOMCTpP, MOAIIHUITHUKHN

JIABJIEHME TBEP/IBIX TEJ, )KUIKOCTE 1 TA30B

HNaBnenue T1BEporo Tena. CnocoObl yMEHBUIEHHS U

4.1 YBEJIMYEHHUS TABICHUS

49 JlaBnenue ra3a. 3aBUCHUMOCTb JaBlieHHS ra3za OT 00BEMa,
TeMITepaTyphl

43 [lepenaua naBieHuss TBEPABIMH TEJIAMH, >KUAKOCTSIMU U
razamiu. 3akoH [lackans. [lHeBMaTHUeCKHE MALTUHBI
3aBHCHUMOCTh  JAaBJICHUS  JKUJKOCTH  OT  TJIyOWHBIL.

4.4 I'mapocratuyeckuit  mapamokc. CooOmarmmmecss COoCy/abl.
['mapaBnuyeckre MEXaHU3MBbI
AtMmocdepa 3emnu u atmochepHoe naBieHue. [IpudMHBI

45 CYLIECTBOBAaHMs  BO3AYIIHOW o0ojouku 3emmn. OmbIT

' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJIEHUS OT
BBICOTBI HaJl YPOBHEM MOPsI

16 WN3smepenue armocdepnoro masnenus. [lpubopbr st

' M3MEPEHHS aTMOC(PEPHOTO JIaBJICHUS

47 JlelicTBue XKUJIKOCTHM M Ta3a Ha MOTPYKEHHOE B HUX TEJO.

' BritankuBatomas (apxuMeioBa) cuiia. 3akoH Apxumena

4.8 [InaBanue ten. Bo3nyxomnnaBanue




4.9

4.10

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOje OT 00BEMa
NOTPYXKEHHOW B JKUAKOCTh vacTu Tena. OmnpexneneHue
BBITAJIKMBAIOLICH CUJIBI, JEUCTBYIOLIEH Ha TENO, OIPYKEHHOE
B XKUAKOCTb. [IpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIEH
CHJIBI, IEHCTBYIOIEH HA TEJIO B XUAKOCTH, OT MAacChl Teja.
OneIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb BbITAJIKUBAIOLIEH
CWJIBl, JEHCTBYIOIEH Ha TEJIO B JKUIKOCTH, OT 00BEMa
NOTPY’KEHHOW B JKMJAKOCTb YacTU Tela M OT IUIOTHOCTH

KHUJIKOCTH. KouncrpynpoBanue apeomeTpa WIH
KOHCTPYHPOBaHUE JIOJIKH u oIpesieNIeHUE eé
Ipy30M01bEMHOCTH

@dusnueckue SBICHHUA B NPUPOAE: BIUSHUE ATMOCHEPHOro
JIaBJICHUSI HA )KUBOM OpraHu3M, IIaBaHUE PbIO
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TexHuueckue  ycTpoHCTBa:  COOOLIAIOIIMECS  COCY.BL,
YCTPOHCTBO  BOJOMNPOBOJA,  TIMJAPABIMYECKUN  mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOITHOCTD, OHEPT M

5.1 Mexannueckas pabora
5.2 Mexann4deckass MOIIHOCTh
53 [IpocThle MeXaHM3MBI: pbIuar, OJIOK, HAKJIIOHHAS TUIOCKOCTb.
[IpaBuiio paBHOBeCHsI pbluara
54 [IpuMeHeHue npaBuiia paBHOBECHUS phluara K OJIOKY
«30510TOC TMpaBWIO» MeXaHUKU. Kod3dduiueHT mosie3Horo
55 nercTBusi MexaHu3MoB. [IpocTeie MexaHuU3Mbl B OBITY U
TEXHHUKE
5.6 [ToTeHumanpHasl SJHEPTUU TeJa, OJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sneprus
5 58 ITorras wmexaHWdJecKas vaHeprm{. 3aKOH W3MEHEHHUST H
COXpaHEHHUs MEXaHUYECKOW SHEPTrUn
[IpakTudeckue pabOTHI:
Omnpenenenue pabOThl CHJIBI TPEHUS TPU PaBHOMEPHOM
59 JBWKEHUM  Tela 1O  TOPU3OHTAIBHONW  IMOBEPXHOCTH.
UccnenoBanue ycinoBud paBHOBecHs pbluara. M3mepenue
KIIJ] HakinoHHOHN muockocTu. M3yueHue 3aKkoHa COXpaHEHHS
MEXaHWYECKON IHEPTUU
5.10 @u3nYeCKHe SBJICHUS B PUPOJIE: PhIUYATH B TEJIE YEIOBEKA
TexHuueckne YCTPOMCTBA: pblyar, MOABYKHBIN u
511 HEMOJBIKHBIM  OJOKHM, HAKJIOHHAs IIJIOCKOCTh, TPOCTHIE
MEXaHU3MBI B OBITY
8 KJIACC
Kona
pasnena Koa aaemenra IIpoBepsiemble 3J1eMEHTHI COAePKAHUS
5 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPHH




CTpoeHMs BellecTBa. Macca u pa3mepbl MoJieKysl. OTbITHI,
MIOJITBEPKAAOLIHE OCHOBHbIE HOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUU

Mogenu TBEPIOTO, XUAKOTO U Ta3000pa3HOTO COCTOSHHIMA

6.2 BemectBa. Kpucramnmnyeckue u amopHble Tena

6.3 O0BscHeHnEe CBoﬁSTB ra3oB, >KHIKOCTEH U TB&:Lpz[LIX TEJI Ha
OCHOBE I0JIO’KEHUI MOJIEKYJIIPHOKMHETUUECKOM Teopun

6.4 CmaunBaHue U KalWUISIPHBIE SIBICHUS

6.5 TenoBoe pacupeHne u cxxaTHe

6.6 Temnepatypa. CBsi3b TeMIEpaTyphbl CO CKOPOCTHIO TEILNIOBOTO
JIBUKEHMSI YACTHIL]

6.7 Buytpennsss sneprus. CrnocoObl HM3MEHEHHsI BHYTpPEHHEH

' SHEPrUU: TeIionepeaada U CoBepIIeHue paboThl

6.8 Bunel Termonepenauyu: TEMJIONPOBOJHOCTh, KOHBEKIHS,
U3JIy4yeHue

6.9 KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTD BELECTBA

6.10 TemnyooOMeH U TEMI0OBOE paBHOBECHE. Y paBHEHHUE TEIIJIOBOIO
Oananca

6.11 [InaBneHve M OTBepAECBaHHE KPHUCTAJUIMUECKUX BEIIECTB.
VY nenbHas TemioTa MaaBiIeHUs
[Tapoobpa3zoBanue u konaeHcauus. Wcnapenue. Kumenwue.

6.12 VYaeneHas  Temiora  mapooOpa3oBaHUS.  3aBHCHMOCTH
TEMIEPATypbl KUIIEHUS OT aTMOC(HEPHOTr0o JaBICHHUS

6.13 BrnaxxnocTs Bo3ayxa

6.14 OHeprus TOIIMBA. Y IebHAasl TENJI0Ta CTOPAHUS
[Tpunnuns! paboTsl TernoBeix aBurareneit KITJ{ temmoBoro

6.15 aBurarens. TeruioBble JBUTATEIW M 3alluTa OKpPYKaoIEH
Cpesl

6.16 3aKOH COXpaHEHUs M TPEBpAIECHUs SHEPTHHM B TEIUIOBBIX
mpoleccax
[IpakTuyeckue paboOTHI:
OneITel MO OOHApYXEHHIO JAECUCTBUS CHUJ MOJEKYJISPHOIO
MIPUTSKEHUS.
OnpIThl 1O BBIPALIMBAHUIO KPHUCTAIOB IOBAPEHHOM COJH
WM caxapa.
OnbITel 1O HAOMIOJIEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B,
YKUAJIKOCTEN U TBEPJIBIX TEIL.
Onpenenenue AaBleHUs BO3IyXa B OajuIoOHE MITPHIIA.

6.17 OneIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJICHUS BO3/1yXa

OT ero 00BhEMa 1 HATPEBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka rumoTe3bl JUHEHHOM 3aBUCUMOCTH  JIJIMHBI
CTOJOMKA KHUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIepaTyphl.

HaGmronenne wu3MeHeHUsT BHYTPEHHEH DSHEPrUu Tejia B
pe3ynbTaTe Terionepeaadn U paboThl BHEITHUX CHIIL.
UccnenoBanue sBIEHUS TEIUIOOOMEHA TIPU CMEIIMBAHUHU
XOJIOJTHOW U TOpsiYEN BOJBI.

OmpenenieHne KOJUYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOU




MIPH TEIJIO0OMEHE C HAarpeThIM METAJUTMYECKUM IIUITHHIPOM.
OmnpeneneHne yaeabHON TEIIIOEMKOCTH BEIIECTRA.
UccnenoBanue npoliecca UCapeHus.

OrnpenenieHne OTHOCUTEIIBHON BIIAXKHOCTH BO3/yXa.
OrnpenenieHne yaeIbHON TEIJIOTHI TUIABJICHHUS JIbJIA.

6.18

6.19

Odusnyeckue  SABJICHHWS B NIPUPOJIE:  MOBEPXHOCTHOE
HaTSKEHHE W KalWUIApHBIC SIBJICHUS B MPUPOJE, KPUCTAILIBI
B mnpupone, uznydeHue CoiHla, 3aMep3aHUE BOJOEMOB,
MoOpcKHe Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHesl, CHera.

TexHuueckue YCTPOMCTBA: KaluuIspHl, IpUMEPBI
HCIOJIb30BaHUS  KPUCTAJUIOB, JKUIKOCTHBIH TEPMOMETD,
JATYMK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIUJICHUS JIOMOB,
THUTPOMETPHI, TCHUXPOMETp, NapoBas TypOWHa, JBUTATENb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 Onektpusanus Ten. [[Ba posa aIeKTpUUECKUX 3apsiioB
B3aumopneiictBue  3apsbkeHHBIX  Ten.  3akoH — Kysona

7.2 (3aBHCHMOCTh CHJIBI B3aUMOJICHCTBUSL 3apsSHKEHHBIX TeNl OT
BEJIMYMHBI 3apSJI0B U PACCTOSHUS MEX]TY TEIaAMHU)
Onektpuueckoe moje. HanpsEHHOCTh 3IEKTPUYECKOTO

7.3 nosia. [lpuHIMN cymeprno3uiuu 3JIEKTpUYEeCKUX Mosiel (Ha
Ka4ueCTBEHHOM YPOBHE)
Hocurenu  snexkTpuyeckux  3apsiioB.  DJIEMEHTapHBIM

7.4 anekTpuueckuid 3apsan. Crpoenue artoma. IlpoBoaHMKH U
JTUDJICKTPUKHU

7.5 3aKOoH COXpaHEHHs INEKTPUIECKOTO 3apsiaa

76 DNeKTpUUECKU TOK. VYenosus CyILIECTBOBAHUSA
3IEKTPUUYECKOTO TOKA. ICTOUHHMKHM MOCTOSIHHOTO TOKa

77 JIeHCTBUS DIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax

78 Onektpuueckass 1enb. Cuima  Toka.  DIEKTPHUUECKOE
HaIpspDKEHUE

79 ConpoTuBieHHEe NPOBOJHUKA. YIEIbHOE CONPOTUBIICHUE
BeIllECTBA

7.10 3akoH OMa 1J1s1 yyacTKa Lenu

711 [TocnenoBarensHOE u napajjieabHoe COE/IMHEHHE
MIPOBOIHUKOB

712 PaboTta 1 MOIIHOCTH ANEKTPUYECKOTO ToKa. 3aKoH J[koymsa —
Jlenna

713 ONeKTpuYecKne TIMenu U TMOTPEOUTENTH  AIEKTPHUECKOM
sHepruu B ObITy. KOpoTKOE 3aMblkaHue

714 [TocTostHHbIE ~ MarHuUTHL. B3auMoaeicTBHE  MOCTOSHHBIX
MarHuTOB

715 MarnuTtHoe nosne. MarsHuTHoe nosje 3eMid M €ro 3Ha4eHHe
IUISL S)KU3HU Ha 3eMile

716 OnbiT Opcrena. MarHUTHOE TOJI€ 3JIEKTPUUYECKOTO TOKa.

HpI/IMeHeHI/Ie OJICKTPOMArduTOB B TCXHUKE




7.17

7.18

JleicTBHE€ MAarHUTHOTO TIIOJ Ha IIPOBOJHUK C TOKOM.
OneKTpoABUrarenab IOCTOSIHHOrO Toka. [cmonb3oBaHue
JJIEKTPOJBUIaTeIel B TEXHMYECKMX YCTPOMCTBaX MU Ha
TPAHCIIOPTE

OnbiTel @Dapajes. SIBieHUE 3JIEKTPOMATHUTHON WHIYKIIUH.
IIpaBuio Jlenna

7.19

Onekrporerepatop. CHocoObl TMONMYYCHHS AICKTPUUYECKOM
SHEPruu. DIIEKTPOCTAHIIUM Ha BO30OHOBIISIEMBIX UCTOYHUKAX
SHEPTUU

7.20

[IpakTuueckue padbOTHI:

OnbIThl 10 HAOJMIOJEHUIO SJICKTPU3ALUU TeJl MHIYKLHUEH U
IIPU CONPUKOCHOBEHHH.

HccnenoBanue  AEUCTBHA — DJIEKTPUYECKOrO  IOJA  Ha
IIPOBOJHUKY U TUAIEKTPUKH.

Cbopka u mnpoBepka pabOThl BJICKTPUYECKOH  LENH
IIOCTOSIHHOTO TOKa.

W3mepenue u peryinpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYLIETO 4Yepes3
pPE3UCTOp, OT CONPOTHUBIICHUS PE3UCTOPA U HANPSIKEHHS Ha
pe3ucrope.

OnpIThI, 1€MOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUYECKOTO
CONIPOTHUBIIEHUSI TNPOBOJHMKA OT €ro JUIMHBI, IIJIOLIAAH
IIOIIEPEYHOI0 CEYEHUS U MaTepHraIa.

IIpoBepka  mpaBuia  CIOKEHUS  HANPSDKEHUH — IIpH
IIOCJIEIOBATEIbHOM ~ COCAMHEHUM  JBYX  PE3UCTOpPOB.
IIpoBepka mnpaBmia I CWIBI TOKa INpPU NapajuIEIbHOM
COETMHEHUU PE3UCTOPOB. Onpenenenue paboThI
JJEKTPUYECKOTO  TOKa,  HMAYIIEro  4epe3  pe3UucTop.
Onpenenenne MOIHOCTH 3JEKTPUUECKOT0 TOKA, BbIAEIIEMOM
Ha pesucrope. McciaenoBanue 3aBUCHMOCTH CHIIBI TOKa,
HIYyIIEr0 4Yepe3 JaMIIO4Ky, OT HalpsDKEeHUs Ha Heu.
Onpenenenue KII/I HarpeBartes. HccnenoBanue
MarHuTHOTO  B3aWMOJEHCTBHSI  ITOCTOSIHHBIX ~ MarHUTOB.
N3ydyeHre MarHUTHOTO TMOJISI TIOCTOSIHHBIX MarHUTOB MPU HUX
o0bequHeHUH U pasjeneHun. MccnenoBanue neiicTBus
ANEKTPUYECKOTO TOKAa Ha MAarHUTHYIO CTpenKky. ONbIThI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS
KaTyIIKH C TOKOM M MAarHUTa OT CHWJIbI TOKA W HAIpPaBIICHUS
TOKa B KaTymike. V3yueHue NeHCTBUS MarHUTHOIO IOJIA Ha
MPOBOAHUK ¢ ToKOM. KoHcTpyupoBaHue u u3yueHue padboThl
anekrpoasurarens. Msmepenue KII/I snexrponsurarenpHoi
ycTaHOBKH.  ONBITBI 1O WCCIEJOBAHUIO  SIBJICHUSA
JJIEKTPOMArHUTHOM MHIYKLHUU: HCCIEIOBAHUE HW3MEHEHUMN
3HA4YEHMS M HANPABJICHHUs] MHAYKIIMOHHOIO TOKa

7.21

1.22

dusnueckue IBICHUSI B IpHUPOAC: DJICKTPUICCKUC SABJICHUSA B
aTMocdepe, MEeKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
rosne 3eMiu, Apeld TOJIOCOB, POJIb MArHUTHOTO TIOJS JIJIst
YKU3HU Ha 3emiie, MOJIIPHOE CUSTHUE

TexHudeckue yCTpOﬁCTBaI QJICKTPOCKOII, aMIICpMCETP,




BOJIBTMETP, PpEOCTaT, CYETUYUK DIIEKTPUYECKOW DHEPIuH,

JIEKTPOOCBETUTEIIbHBIE pudopBI, HarpeBaTesbHbIC
ANEKTPONPUOOPHI (mpumepsl), IIEKTPUYECKUE
IIPEJOXPAaHUTENH, 3JIEKTPOMArHur, 3JIEKTPOABUraTEIb

IMOCTOAHHOI'O TOKA, rCHCPATOP MMOCTOAHHOI'O TOKA

9 KJIACC
Kon
pasjiena Kon anementa [IpoBepsieMble 2IEMEHTHI COAEP)KAHUS
MEXAHWYECKUE SIBJIEHM I

8.1 MexziHquCKoe JIBW>XeHue. MarepuanbHas Touka. Cucrtema
oTcuéra

8.2 OTHOCHTEIHLHOCTh MEXAHHYECKOIO JIBHUKCHUS

8.3 PaBHOMEpHOE MPSIMOIMHEHHOE IBHKCHHE
HepaBHomepHOe mnpsMonuHeiiHoe Bk eHue. CpemHss u

8.4 MTHOBEHHAss CKOPOCTh Tejla TMPU  HEPABHOMEPHOM
IBIKEHUN

8.5 Yckopenue. PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBHIKCHHE

8.6 CBobOoaHoe nagenne. OnblThl [ anuaes
PaBHOMepHOE [nBWXKEHME 10 OKpyxkHOcTU. Ilepuox wu

8.7 yacToTra oOpaiieHus. JIuHelHass W yrioBas CKOPOCTH.
LleHTpOoCTpEeMUTEILHOE YCKOPEHUE

8.8 ITepserit 3akon HproToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa

8.11 [TpuHIIKII CYNEPIIO3UITUH CHIT

8 8.12 Cwuia ynpyroctu. 3akoH ['yka

813 Cuna TpeHHs: CWIa TPEHHUS CKOJBXKCHUS, CUIa TPEHUS
MIOKOSI, TPYTHE BUJBI TPCHHUS

814 Cuna TsKecTU U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEeHUe
CBOOOJHOTO MaJCHUS

8.15 JBuxenne mnaHeT Bokpyr Comuna. IlepBas xocmuueckas
ckopocTb. HeBecOMOCTh M Eperpy3Ku

816 PaBHOBecue MarepuanbHOM TOYKH. AOCONIOTHO TBEPAOE
TEIo

817 PaBHOBecue TBEpAOrO Tema C  3aKPEINIEHHOW  OCBIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn

8.18 Nmnynbce Tena. M3menenune umnyinbca. UMmynbe CHItbl

8.19 3aKOH COXpaHCHHSI HMITYJIbCA

8.20 PeakTnBHOE ABMKEHUE

8.21 Mexanunueckasi paboTa U MOIIHOCTb

8.22 Pabora cun Tskectu, ynpyroctu, TpeHus. CBsi3b SHEPTUU U
paboTHI

823 [ToreHnmanpHas  SHEPTHS  Tela,  MOJHATOTO  HaJ

MMOBCPXHOCTBIO 3eMin




8.24

IToTeHumanbHas YHEPrUs CKATOU NMPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHUHETUYECKOM SHEPrUn

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

8.27

[TpakTuyeckue pabOTHI:

OmnpezencHue CpeaHei CKOPOCTH CKOJIBKEHHs OpyCcKa HIIH
JNBW)KCHUS  IIapuKa 10  HAKJIOHHOH  IUIOCKOCTH.
OmnpezencHue yCKOPEHHs Tella IPH PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIIOHHOU IJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IIyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HaYallbHOW CKOPOCTH.
[TIpoBepka THUIOTE3BI: €CIIM MPH PABHOYCKOPEHHOM
JBWO)KCHUU Oe3 HavalbHOM CKOPOCTH IMYTH OTHOCSATCS Kak
P HEYETHBIX YHUCE, TO COOTBETCTBYIOIIME MTPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHUS CKOJIbKEHHS OT
CHJIBI HOPMAaJILHOTO JIABJICHUS. Onpenencuue
ko3 uimeHTa  TPeHHS  CKOJmkeHus.  OnpeaeleHue
KECTKOCTH MpYyXuHBI. OrnpeneneHne padoThl CUIIBI TPEHHS
OpH PaBHOMEPHOM JBIKCHHH Teja [0 TOPH30HTAIbLHOU
noBepxHocTu. Omnpenenenne paboThl CHITbI YIPYTOCTH TIPU
noabéMe Trpy3a C HCIOJb30BAHHEM HEMOABHKHOTO |
MMOBIKHOTO OJIOKOB

8.28

8.29

®duznyeckue SBICHUS B npupoac: MNpUJIKWBbI W OTIIMBBEIL,
JABMKCHHUEC IIJIAHCT ConHeyHoOH CUCTCMbI, PCAKTUBHOC
JABHXKCHHC )KMBbIX OPIaHU3MOB

Texnuueckue yYCTpOUCTBA: CIIUJOMETP, JATYUKU
ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBukeHune. OCHOBHBIE XapaKTEPUCTUKU

91 KoJIeOaHUH: TIepHOJ], YacTOTa, AMIUIMTY 1A

92 MareMaTtuyeckuii U Npy>KUHHBIA MassTHUKU. [IpeBpalnenue
SHEPrUM MpH KoJieOaTeIbHOM JIBUKEHUN

9.3 3aryxawomue koiebaHus. BpIHyXaeHHble KoJjeOaHus.
Pe3onanc
Mexannueckue BosHbI. CBOMCTBA MEXaHMYECKHX BOJIH.

94 IIpononpHele M moOnepeyHble BONHBL JlJIMHA BOJHBI U
CKOpPOCTh €€ pacrnpocTpaHeHHs. MeXaHM4YeCKHe BOJHBI B
TBEPAOM TelIe, CEHCMUUYECKNUE BOJIHBI

9.5 3Byk. [')pomKkoCTb 1 BbICOTa 3ByKa. OTpa’keHUE 3ByKa

9.6 WHdpa3ByK U ynbTpa3ByK
[TpakTuyeckue paboOTHI:
Onpenenenne YJaCTOTEI Hu nepuoja KoJIeOaHuii
MaTEMaTHUYECKOTO MasiTHUKA.

97 Omnpenenenne 4acTOThl U Neproja KoueOaHuil mpy>KMHHOTO

MasiTHUKA
HccnenoBanre  3aBHCHMOCTH  TepHOAa  KojeOaHHi
MOJBEIICHHOT0 K HUTH Tpy3a OT JUIMHBI  HUTH.
WccnenoBanre  3aBHCHMOCTH  TEpHOAa  KojeOaHHi




NPY)KHHHOTO MasTHHKa OT Maccel Tpy3a. IlpoBepka
HE3aBUCHMOCTH Ieproja KonebaHuil rpys3a, M0JIBEIIEHHOTO
K HHTH, OT MacChl TIpy3a U IKECTKOCTH MPYKHUHBI.
M3mepeHue yckopeHusi CBOOOIHOrO MaJeHus
dusnueckue SBIEHUS B IPHUPOJE: BOCIPHUITHE 3BYKOB

9.8 J)KUBOTHBIMH,  3E€MJICTPSICEHUE, CEHUCMUYECKHUE  BOJIHBI,
IlyHaMH, 9X0

9.9 TexHudeckue  yCTpOWCTBA:  3XOJIOT,  MCIIOJIb30BaHHE
YIIBTPa3BYKa B OBITY U TEXHUKE

SJIEKTPOMAT'HUTHOE I1IOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

101 DJEeKTPOMAarHUTHOE TIOJ€. OJIEKTPOMArHUTHBIE BOJIHBL.
CBoliCcTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2 [IIkasa 3J1eKTPOMAarHUTHBIX BOJIH

10.3 3JI€KTpOMaI‘HI/IE‘Ha$[ npupoga csera. CKOpPOCTh CBeTa.
BoisiHoBBIE cBOMCTBaA cBETa

10 [TpakTryeckue paboTHI:

10.4 N3yyeHnue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C ITOMOILBIO
MOOWJIBHOTO TelehoHa
dusnueckue sBICHUs B IPUPOJIE: OMOJIOrHUECcKOe AecTBUE

10.5 BUAMMOTO,  YJIbTPa(HONETOBOTO W  PEHTICHOBCKOTO
HA3TTYYEHU N

106 TexHuueckue YCTpOMCTBA: § UCIIOJIb30BaHUE
AIIEKTPOMArHUTHBIX BOJIH JUUIsI COTOBOM CBSI3U

CBETOBBIE SBJIEHU A

11.1 JlyueBast Mmosienb cBera. MICTOUHHMKH cBeTa

11.2 ITpsimonuHEITHOE pacIpoCTpaHEHHUE CBETA

113 Otpaxenue cBera. [Inmockoe 3epkano. 3aKOH OTpaXKeHUs
CBETa

114 [Ipenomnenue cBeta. 3akoH mpenomieHus: cBeta. llomHoe
BHYTpEHHEE OTpa)K€HUE CBETa

115 JInnza. Xop siyuelt B IMH3€E

116 OnTuueckast cuctema (oToamnmnapara, MHKpOCKona U
TEJIECKOIa

117 'ma3 kak onruyeckas cucrtema. binzopykocte

11 JaTbHO30PKOCTh

118 Pasznoxxenne OGenoro ceera B crnekTp. OmnbiTel HbroTOHA.
CrnoxeHue CrieKTpalibHBIX 11BeTOB. Jlucnepcus cBera
[TpakTHyeckue paboOTHI:
HccnenoBanue 3aBUCHMOCTH yTJIa OTPa)XXCHUS CBETOBOTO
Jqyd4a OT yIJja najeHusl.
W3yueHne XapaKTEepUCTHK W300paXeHHWs MpeaMera B

119 IUIOCKOM 3€pKajie.
HccnenoBanue 3aBUCHMOCTH YTJIa TIPEJIOMIICHHUSI CBETOBOTO
Jqyd4a OT yIJia naJleHUs] Ha TPaHUILIE «BO3AYX — CTEKIION.
[Tonyuenne wu300pakeHUd € TOMOUIBIO coOuparomen
JIMH3BIL.
Onpenenenne POKYCHOTO PACCTOSHUS U ONTHYECKOM CHITBI




coOUparoIIe TMH3BL.
OMnBITHI MO Pa3JI0KEHUIO OEJIOTro CBETa B CIIEKTP.
OnbITBl 1O BOCHPHUATHIO [BETa TPEAMETOB TMpPH UX
HaOJII0/ICHUU Yepe3 I[BETOBbIE (PUIIbTPHI
@dusznyeckue sBiIeHUs B mpupojne: 3arMmeHus CoiHIa H

11.10 JlyHBbI, 1IBETA TEN, ONTUYECKUE sIBIICHUSI B aTMocdepe (1BeT
HeOa, pedpakius, paxyra, MUpax)

1111 TexHuuyeckue ycTpoicTBa: OYKM, MEPUCKOMN, (oToammnapar,
ONTUYECKHUE CBETOBOIBI

KBAHTOBGBGIE ABJIEHUA

121 OnbiTel  Pesepdopma u maHerapHas MOJENb aToOMA.
Moaens aroma bopa

122 Hcnyckanue ¥ TIOTJIOIIEHHE CBETa aroMoM. KBaHTBHI.
JluneituaTeie CEKTPHI

12.3 PannoaktuBHOCTh. Anb(a, OeTa- ¥ raMMa-u3ITydCHUS

124 Crtpoenue aromHoro sijapa. HykioHHass mMolenb aTOMHOTO
sanapa. U3oTonsl

125 PagnoaktuBHble mnpeBpameHus. [lepuox momypacnaaa
ATOMHBIX sJEP

126 Snepubie peakiuu. 3aKOHBI COXPaHEHUsS 3apsSAOBOTO H
MacCOBOTO YHCEI

12.7 DHeprus CBsA3M aTOMHBIX siiep. CBsi3b MAacChl U YHEPTUU

19 128 Peakuuu cunTe3a u nenenus sanep. VICTOUHUKHM SHEpruu

ConHua u 3B€31

129 Snepnas _ DHEpreTuKa. [eiictBue  paaMOaKTUBHBIX
M3ITy4YEeHUH Ha )KUBbIE OPTaHU3MbI
[TpakTryeckue paboOTHI:
HaGnromenne  CIUIOIIHBIX W JTUHEWYATBIX  CIEKTPOB

1210 U3ITy4EHUs.
HccnenoBanue TPEKOB: M3MEPEHUE SHEPTHHM YaCTHUIBI 110
TOPMO3HOMY NyTH (110 hoTOrpadusm).
W3mepenune paanoakTuBHOTO (hoHa
@dusznueckue  SABICHUS B IPUPOAE:  €CTECTBEHHBIN

1211 paauoaKkTUBHBIN (DOH, KOCMUYECKHE JTYYH, paanoaKTHBHOE
U3ITy4YeHUE MIPUPOIHBIX MUHEPAJIOB, neiicTBre
paZlMOaKTUBHBIX U3ITyYEeHUIN Ha OpraHU3M YelIOBeKa

1212 TexHuueckue ycTpoHCTBa: CIEKTPOCKON, HHIANBUAYAIbHBIN
J03UMeTp, Kamepa Buiibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon
NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemblie TpeOOBaAHUSA K NMPeAMETHBIM pe3yJbTaTaM 0a30B0Oro
YPOBHSI OCBO€HHMSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl 0CHOBHOI0
o01mero oopazosanusi Ha ocHoBe PI'OC

[Tonnmanue ponau Gu3MKM B HaydyHOW KapTHHE MHpa; CPOPMUPOBAHHOCTh
0a30BbIX IPEACTABICHUN O 3aKOHOMEPHOM CBSI3M U II03HABa€MOCTHU
ABJICHUH  INpPUPOJBI, O  POJIM  OSKCIEPUMEHTa B  (QU3UKE, O
CUCTEeMOOOpa3yronie poau (QU3MKH B PA3BUTHUU ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH, 00 3BOJIOLMHM (U3NYECKUX 3HAHUM M MX POJM B
LIEJIOCTHOM €CTECTBEHHOHAYyYHOM KapTHMHE MHpA, O BKIIAJE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLECCOB
OKpYyKaromero M1upa, pasBUTHC TCXHUKU U TEXHOJIOT U

3HaHMs O BUIAaX MaTrepuu (BEIIECTBO U IOJIE), O JBMKEHUHU Kak crocole
CYLIECTBOBaHMs MaTepuu, 00 aTOMHO-MOJIEKYJISIPHONH TEOPUHM CTPOEHUS
BEIIECTBA, O (PM3UYECKON CYIIHOCTH SBICHHHA MPHUPOIBI (MEXaHHUYECKHUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHUE Pa3INyaTh SBICHUS
[0 ONHMCAHHUIO HUX XapaKTEpPHbIX CBOICTB K Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (U3NYECKOE SBICHHE; YMEHHE PAcIO3HABATh
NPOSIBIICHUE H3YyYCHHBIX (DM3MYECKHX SIBJICHUH B OKPYKAIOMIEM MHDE,
BBIJIEJISAS UX CYLECTBEHHbIE CBOMCTBA (IIPU3HAKH)

BJ'IaI[eHI/Ie OCHOBaMH ITOHATHUHOI'O arrapara U CHUMBOJJHNYCCKOI'O sA3bIKa
(1)I/I3I/IKI/I N HCIIOJB30BaAHUC HX JId PCUIICHUA y‘IC6HI>IX 3aaa4; YMCHUC
XapaKTCpPU30BaATb CBOMCTBa TCII, (I)I/BI/I‘ICCKI/IC SABJICHHUA W IIPOLCCCHI,
HCIIOJIB3Ys q)YHI[aMeHTaHI)HI)IC 1 OMIIMPHUYCCKUEC 3aKOHBI

YMeHHue OnuchiBaTh H3y4YeHHBbIE CBONCTBA Tel U (PU3UYECKHE SIBICHUS,
UCIIONB3Ys GU3UYECKUE BETUIHHBI

Brnanenne ocHoBaMM METOZOB HAYYHOT'O IO3HAHUSA C YYETOM COOIIOAECHUS
npaBui 6€30MacHOro Tpya: HalmoieH!e (PU3NYECKHX SIBICHUI:

YMEHHME CaMOCTOSITENIbHO COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY M3
JAHHOTO Habopa 00OpYJOBaHUS M0 MHCTPYKIMH, OMUCHIBATh XOJ] OMbITA U
3aMHChIBaTh €0 Pe3yJbTaThl, (POPMYJINPOBATH BHIBOJIBI;

IPOBE/ICHUE TMPSAMBIX U KOCBEHHBIX M3MEpPEHMH (U3NYECKUX BEJIMYMH:
YMEHHME  IUIaHMpPOBaThb  M3MEPEHHUs,  CAMOCTOATEIbHO  coOuparhb
DKCIEPUMEHTAJIbHYIO YCTAHOBKY II0 MHCTPYKLUH, BBIYHMCIATH 3HAUYEHUE
BEJIMYMHBI U aHAJIU3UPOBATH MOJyYEHHbIE PE3YIbTAaThl ¢ YUYETOM 3aJaHHON
MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUI;

IIPOBEJICHHE HECJIOKHBIX AKCIEPUMEHTAIbHBIX HCCIIETOBaHMUI;
CaMOCTOSITENIbHO COOMpaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY U IPOBOAUTH
UCCJIEIOBAaHUE 0 MHCTPYKLMU, NMPEICTABISTH MOJYY€HHbIE 3aBUCUMOCTH
¢u3nueckux BeNIMYMH B BUAe TaOnuil U rpaduKOB, YYUTHIBATH
MOTPEIIHOCTH, JAeNIaTh BBIBOBI IO PE3YJIbTaTaM HCCIEI0BAHUS

[TonnmaHne XapaKTepHBIX CBOMCTB (pu3MUeckux Mojenel (MarephaibHas
TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIU CTPOCHMS Ta30B, KHUIKOCTEH U




TBEPABIX Tell, IMJIaHETapHAs MOJENh aroMa, HyKJIOHHAas MOJENIh aTOMHOTO
A7Ipa) U YMEHUE IPUMEHSTh UX JUIsl 00bsACHEHUsI GU3UUYECKUX MPOIIECCOB

VYMeHne o0BSICHATh (PU3MYECKHE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIE U
B KOHTEKCT€ CHTyallUd MPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBIABIATh NPUYMHHO-CICICTBEHHBIE CBSI3M M CTPOUTH
OOBSICHEHHE C ONOpPOM Ha W3Yy4YEHHBIE CBOWMCTBA (DU3MUYECKUX SBICHUM,
(du3HYecKre 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIU

YMeHue pemath pacuéTHbIC 3aauu (Ha 6a3e 2 — 3 ypaBHEHUI), HCTIOJIb3YS
3aKOHBI B (POPMYIIBI, CBS3BIBAIONINE (PU3NIYCCKUE BEIIMYMHBI, B YACTHOCTH,
3aMUChIBaTh KPaTKOE YCJIOBUE 3aJlauM, BBISBISATH HEAOCTAIOUIME JaHHBIE,
BEIOMpATh 3aKOHBI W (OPMYJBI, HEOOXOAMMBIE [UIsI € peIICHHUs,
HCIIOJIb30BaTh CIIPABOYHbIC JaHHbBIC, MMPOBOJUTH PacuéThl U OLEHUBATH
PEATUCTUYHOCTH TOMYYEHHOTO 3HAYCHUS (PU3UYECKON BETUYHMHBI; YMECHUE
ONpeAeNiTh Pa3MEepHOCTh (U3UYECKON BEIMYMHBI, MOJYyYECHHOU MpHU
pEIICHUH 3aa4K

10

11

YMeHHe XxapakTepru30BaTh IPUHIMIIBI JEHCTBUSI TEXHUYECKUX YCTPOMCTB, B
TOM 4YHcie OBITOBBIX NPHOOPOB, W HPOMBIIIICHHBIX TEXHOJOTHUECKUX
MPOIIECCOB MO WX ONMHCAHUIO, UCTIONB3YS 3HAHUS O CBOMCTBAX (DU3NUECKUX
SBJICHUN U HEOOXOUMble (hU3MUYECKHE 3aKOHOMEPHOCTH

YMeHue HCIOJIb30BaTh 3HAHUS O (PU3UYECKHX SIBIICHUSX B TOBCETHEBHOM
KU3HU JUIs OoOeCrieueHHs] O€301acCHOCTH MpU OOpalleHuH ¢ OBITOBBIMH
npuOopaMi W TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0POBBS U
COOJIFOJICHHSI HOPM SKOJIOTUYECKOTO TOBEACHUS B OKpPYXKAIOUICH Cpee;
MOHMMAaHUE HEOOXOAMMOCTH TPUMECHCHHS JOCTHXKCHUH (U3UKU U
TEXHOJIOTHH JIJISl palldOHAIBLHOTO MIPHPOI0IO0Ib30BAHUS

OnblIT moucka, TMpeoOpa3oBaHUs W  NPEACTABICHUS HHPOPMALUU
(Gu3NYECKOro  COZEpX aHUsl C  HCIOJIb30BAHMEM  MH(OPMALMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTMM; YMEHHE OLEHUBAaTh JOCTOBEPHOCTH
MOJIydeHHOW  WHMOpMAIMM Ha OCHOBE HMEKOIIMXCS 3HAHUM W
JIOTIOJTHUTEIbHBIX MCTOYHUKOB; YMEHUE HCIIONIB30BaTh IIPHU BBINOJIHEHUU
y4eOHBIX 33JaHU HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy (QHU3NYECKOTro
COJIepKaHus, CIIPAaBOYHBIE MAaTEPHabl, pecypchl ceTh MHTepHeT; BianeHue
0a30BbIMU HaBBIKAMM IpeoOpa3oBaHus MH(OPMALMU U3 OJHOW 3HAKOBOM
CHUCTEMBl B JIpYI'yl0; YMEHHE CO3/laBaThb COOCTBEHHbIE HUCbMEHHBIE U
YCTHBIE COOOIIEHHUS HA OCHOBE MH(OPMAILIUY U3 HECKOJIIBKUX HCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®PU3UKE

Kon IIpoBepsieMblii 21eMeHT COEPKAHUS
1 | MEXAHUYECKUE SBJIEHUA
11 Mexannueckoe  JBWKEGHHME.  MarepuanbHas ~— Touka.  Cucrema — oTcuéra.
OTHOCHTEIBHOCTD IBUYKCHUS
PaBHOMepHOEe U HepaBHOMepHOe aBwKeHHe. CpenHss ckopoctb. Dopmyma st
1.2 | BeluKCICHMS CpeaHei ckopoctu: V = S/t
PaBHOMEpHOE TPSIMOJIMHEHHOE JBW)KEHUE. 3aBUCUMOCTh KOOpAHMHATHI Tela OT
BPEMEHHU B CJIy4ae PaBHOMEPHOTO MPSIMOJUHEHHOTO BUKCHU:
13 xf)=x,+vf
['paduiky  3aBUCUMOCTH OT BPEMEHHU Ui MPOSKIUU CKOPOCTH, IMPOCKIIHU
nepeMEIEHHsI, TyTH, KOOPMHATHI ITPU PABHOMEPHOM MPSAMOJUHEHHOM JIBHKCHUU
3aBUCUMOCTh KOOpJAMHATBHI Tejla OT BpPEMEHH B Cllydae PaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO JIBUKCHUS:
2
S =vy #i+ay = ;
2
DopmyIibl [T POCKIMU TEPEMEIICHHUS, MPOCKIIMUA CKOPOCTH U MPOCKIIUH YCKOPESHHUS
IIPU PABHOYCKOPEHHOM MPSIMOJIHMHEHHOM JIBHKCHHH:
2
1.4 .sx(r]=vﬂx-r+ax-3.
U.\'('f) =Up, +d, -1,
a,(f) =canst,
szz - lez =2a,s,
['padyiky 3aBUCUMOCTH OT BPEMEHH JIJISl TMIPOESKIIUM YCKOPEHUS, IPOCKIIMH CKOPOCTH,
NPOCKIMKM TEPEMEIEHHUS, KOOPJAMHATHI TPH PaBHOYCKOPEHHOM MPAMOJHHEHHOM
JIBMOKCHUH
CBobOomHoe mageHue. Dopmysbl, ONKUCHIBAIOIIME CBOOOJHOE TaJeHHE Tela II0
15  BepTHKamH (IBMXKEHME Teja BHU3 WM BBEPX OTHOCHTEIBHO MOBEPXHOCTH 3EMIIH).
['padriku 3aBHCUMOCTH OT BPEMEHU JUISl TIPOCKIIMH YCKOPEHUS, IPOCKIIMH CKOPOCTH U
KOOPJAWHATHI MPH CBOOOIHOM IMaJCHUH Teja M0 BEPTHKAIN
CKOpOCTh PaBHOMEPHOTO JBMKEHHS TEJIa 10 OKpYKHOCTH. HampaBieHne ckopocTH.
dopmynia JUIsI  BBIUMCIICHUS CKOPOCTH YEpe3 pajuyCc OKPYKHOCTH U TEPHOJ
oOpareHus:
16, InR
T

L[eHTpOCTpCMI/ITCJ'ILHOC YCKOPCHHUC. HaHpaBJ'IeHI/IC HEHTPOCTPEMUTCIILHOTO YCKOPCHUS.
d)opMyna AJI BBIYHUCICHUA YCKOPCHUA!




R
®dopmyia, CBSI3bIBarOIIAsl IEPUOJ M YACTOTY OOpaleHUS:
v = 1
T

1.7

1.8
1.9

Macca. ITnotHocTs Bemecta. GopMyiia JUist BBIYMCICHUS IIOTHOCTH:
_m
v

Cuna — BektopHas ¢usuueckas BesnyuHa. CliokxeHue cuil
SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

1.11

1.12

Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBlIEHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEIIO

BzaumopeiictBue Ten. Tperuit 3akon HproToHa:

Fyy=-Fi,

TpeHI/IG IIOKOSI U TPCHUC CKOJIbKCHHA. CDopMyna AJI1 BBIYMCIICHHUA MOAYJIA CHJIBI
TPCHUS CKOJIbXKCHUA:

Fszp-N

1.13

1.14

Hedopmarnus tena. Ynpyrue u Heynpyrue aedopmaiuu. 3akoH yrnpyroi nedopmaiuu
(3akoH ['yka):

F=k-Al

BCCMI/IpHOC TATOTEeHHE. 3aKOH BCCMUPHOT'O TATOTCHUS:

My - 114
F=G.-—L1_2

RZ
Cuna TsoxecTd. Y cKopeHHe cBOOOIHOTO MaIeHusl.

®opmyna a7 BEIYUCIECHUS CUJIBI TSKECTH BOJIM3H MOBepXHOCTH 3emun: F = mg.
JiBmxenue mianer Bokpyr Connua. [lepBas kocmudeckast ckopocts. HeBecomocTs 1
neperpy3Ku

1.15

Nmiynbe Tena — BekTopHas u3nvecKas BeITudrHa.
D=mi

Nmnynbc cuctemsl Ten. M3menenne uMmysbsca. IMIynbc CUiibl

1.16

3aKkoH COXpPAaHCHUSA UMITYyJIbCA JJIA SaMKHyTOI\/’I CHCTCMBI TCII:




1.17

1.18

1.19

1.20

1.21

=y +m, U, =const
PeaktuBHOE JABUXKCHUC
Mexanudeckas padora. @opMyina JjIs BEIYUCICHUS pa0OThI CHUIIBI:

A=F5ooscx

Mexanandeckas MOIIIHOCTb:

n=4
I

Kunernueckas u noreHnuanbHas sHeprus. @opmyia i BBIUUCIEHUS] KHHETHYECKON
SHEPIruu:

H!Uz
By

TeopeMa 0 KHHETHYECKOH OHCPIuu. (DOpMy'J'Ia JJI BBIYMCIICHUA HOTCHHH&HLHOﬁ

SHEPIruu TCjia, MOAHATOIO

HaJ 3eMIIEH:

E,= mgh

MexaHuueckas SHEprus:
E=E;+E p

3aKOH COXpaHEHMs MEXaHU4eCKOoU sHeprun. Popmyiia i 3aKOHA COXPAHEHUS
MEXaHMYECKOM dHEpruu B OTCyTCTBUE cuil TpeHus: E = const.
IIpeBpaleHre MEXaHUYECKOW DHEPTUU IIPU HAJTUYMK CUJIBI TPEHHUS.

[TpocThie MeXaHU3MBI. «30J0TOC IPABUIIO» MEXaHUKH.
Peruar. Moment cwist; M - Fl.
YciioBue paBHOBECHSI phlvara:

M +M, +..=0
[TonBukHbIHM 1 HenoABMKHBIN O510KK. KII/I mpocThIX MexaHU3MOB,
‘%1‘13&%:&:&33

JlaBnenue TBEPAOrO TeEna.
@dopmyna 171 BBIYMCIICHHS 1aBJICHUS TBEPIOTO Tena:
F
P=—-
JlaBnenue raza. ATMocqepHoe AaBICHHE.
I'mppocTtaTdeckoe TaBieHNE BHYTPH KHJIKOCTH.
®dopmyna 15 BBIYUCIICHYS NABJICHNS BHYTPU KUIKOCTH:

p=pgh+p_,




1.22

3axoH [lackans. I'mapaBaudeckuii npecc

1.23

3akon Apxumena. Gopmyna ais onpeneacHus: BHITAIKUBAIOIIEH CUJIbI, AEHUCTBYIOIICH
Ha TeJO, NOTPYKEHHOE B KUJKOCTh WM Ias3:

F_jlm_ =pgV

Ycnopue miaBanus Tena. [IlnaBanue CYJOB 1 BO3AYXOILIIABAHUC

1.24

Mexannueckue KoyeOaHusi. AMIUTUTYIa, MEPUOJ M 4YacTora KoseOanuii. dopmyrna,
CBSI3BIBAOINAS YACTOTY U TIEPHOJ] KOJICOAHMIA:

1.25
1.26

Marematnueckuii YW NPYKMHHBIM ~ MaATHUKM. lIpeBpameHue osHeprum Ipu
K0J1e0aTeIbHOM JIBUXKEHUU

3aryxarmue Kouebanus. BelHykaeHHbIe KoeOanus. Pe3onanc

1.27

1.28

MexaHn4ecKre BOJIHEL. HpOIIOJILHLIG 1 NONICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTDH
pacipoCTpaHCHHA BOJIHBI:

h=v-T

3Byk. I'poMKoCTE W BbIcOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha TPAaHUIIEC IBYX
cpen. Muadpa3Byk u ynpTpa3Byk

1.29

1.30

Ipaxmuueckue pabomul

N3mepenne cpeHel MI0THOCTH BEIECTBA; APXUMEAOBOU CUJIbI; )KECTKOCTH IPYKUHBI,
Kod((UITMEHTA TPEHUS CKOJIBKEHUS; PAOOTHI CHIIBI TPEHUS, CUIIBI YIIPYTOCTH; CPEIHEH
CKOPOCTH JABID)KEHHS OpyCcKa IO HAKJIOHHOM IUIOCKOCTH; YCKOpEeHHsl Opycka mpu
JIBIDKEHMM TI0 HAKJIOHHOW IIJIOCKOCTH; 4YacTOThl MW  Tepuoja  KoJieOaHUU
MaTeMaTHUYECKOTO MasATHHUKA; YACTOTHI M MepHoja KojaeOaHu! MpPy>KUHHOTO MasiTHUKA;
MOMEHTAa CHJIbI, JEHCTBYIOIIETO Ha pblYar; padOoThl CHJIBI YIPYTOCTH MPHU MOIBEME
rpy3a C TOMOIIBIO HEMOABM)KHOTO OJIOKa; paOOThl CHUIIBI YIPYTOCTH MPHU MOABEME
rpy3a ¢ MOMOIIBIO TTOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEOBON CUJIBI OT 00BhEMA MOTPYKEHHOM YacTu Tena
A OT IUIOTHOCTH JKHUJIKOCTH; HE3aBUCHMOCTH BBITAJIKMBAIOIMIEH CHJIBI OT MAacChl Telia;
CHUJIbI TPEHUSI CKOJIBXKEHUS OT CHJIBI HOPMAJIBHOIO JABJIEHUS U OT poja NOBEPXHOCTH;
CUJIBl YIPYTOCTH, BO3HHUKAIOIIEH B TMpPYXKWHE, OT CTENeHU AehOpMalMH TPYKUHBI,
YCKOpeHUsi OpycKa OT yIJia HaKJIOHa HampaBJsIolleil; nepruoaa (4acToThl) KoneOaHui
HUTSHOTO MasTHUKA OT JJIMHBI HUTH; MEepUOIa KoJIeOaHUN MPY>KUHHOTO MasiTHUKA OT
Macchl Ipy3a M KECTKOCTH MPYXKUHBI, HCCIENOBAaHUE HE3aBUCUMOCTH INEPUOAA
KOJIeOaHUN HUTSHOTO MasiTHUKA OT Macchl Tpy3a. lIpoBepka yciioBuUs paBHOBECHS
pbluara

Qusuueckue asnenus 8 npupode: TPUMEPHI IBUKEHUS C PAa3IUYHBIMU CKOPOCTSIMH B
JKUBOM M HEXUBOU MPHUPO/IE, AEMCTBUE CUJIbI TPEHHUS B IPUPOJE U TEXHUKE, TPUIIUBBI U
OTIUBBI, JBUXEHHE IIaHeT COJHEYHON CHCTEMBI, PEAKTUBHOE JBUKEHHE JKHBBIX
OpraHU3MOB, PbIYard B TeJle YeJIOBEKa, BIMAHHE aTMOC(PEPHOTO NaBJICHHUS Ha >KUBOM
OpraHu3M, IUIaBaHUWE pbIO, BOCHPUSATHE 3BYKOB HKMBOTHBIMH, 3EMIIETpSCEHHE,
ceiicMHuYecKHe BOJIHBI, IIyHaMH, 3X0

1.31

Texnuueckue ycmpoticmea: CHUAOMETP, JaTYMKUA TOJOKEHHUS, PpACCTOSHUA W
YCKOpPEHUS, JHMHAMOMETD, TTOAITUITHIKY, PAKEeThI, pbIUar, IOABYKHBIN ¥ HETIO IBHKHBIN
OJIOKY, HAaKJIOHHAS TIOCKOCTb, MPOCThIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCY/IBI,
YCTPOMCTBO BOJONPOBO/IA, THIPABIMYECKUN ITpecc, MaHOMETp, OapoMeTp, BHICOTOMED,
MOPITHEBOW HACOC, APEOMETP, IXOJIOT, UCMIOJIL30BaHUE YIAbTPa3BYyKa B ObITY M TEXHUKE




TEIIVIOBBIE ABJIEHUA

OCHOBHBIC IIOJIOXKCHUS MOJICK}’JISIpHO'KI/IHCTI/I‘-IGCKOI‘/JI TCOpHUU CTPOCHHA BCIICCTBA.

21 Mogenu  TBEPOOro, KUAKOTO W Ta3000pa3HOTO  COCTOSHUN  BEIIECTBA.
Kpucrammuueckue u amopdHbIe TeIa
29 JBumkenne dactul] BemiecTBa. CBs3b CKOPOCTH IBWKCHHS YaCTHUI[ C TEMIIEPATYpOIl.
' bpoyHoBckoe nBrkenue, muddy3us
2.3 CmauuBaHMe U KaNWJUISIPHBIE SBJICHUS
2.4  TemnoBoe pacIIMPEHHUE U CIKATUE
2.5 TemnoBoe paBHOBecHE
26 Buyrpennss sneprus. Pabora u termonepenaya Kak criocoObl H3MEHEHUs BHYTPEHHEN
' SHEpPruu
2.7 | Bupsl Temonepeaaun: TEIIONPOBOAHOCTh, KOHBEKIIUS, U3JIyYE€HUE
HarpeBanue u oxnaxaenue tei. KoinyecTBo TEIUIOThL. Y AelbHas TEMIOEMKOCTD:
28 O=cm(t,—t,)
3aKOH COXpaHEeHHsI SHEPTUU B TEIIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOro OaaHca:
29 Q+0,+.=0
Hcnapenue u konaeHcanus. Mi3MeHeHne BHYTPEHHEH SHEPTUH B MPOLECCE UCTIAPEHUS
2.10  wu konaeHcaruu. Kunenue sxuaKocTu. Y aenpHast TeroTa napoodpasoanus: L = Q/m
2.11 BuaxHOCTh BO3TyXa
[InaBnenue u kpucraminszanus. Vi3MeHeHne BHYTPEHHEH SHEPruu Mpu IUIaBICHUU U
KPUCTAILTU3AIUU. Y IeTbHAS TETIOTA TUIABJICHUS:
2.12 }L—Q
m
BHYyTpeHHSsSI SHEepTHs CropaHUs TOILIMBA. Y IeIbHASI TEIIOTa CTOPaHUS TOIUTHBA: ( =
2.13 Q/m
2.14 | Tlpunnuns! padotsl TemoBsix apurateneid. KI1/I remmoBoro asurarens
Ipaxmuuyeckue pabomul
N3mepenne yaenmpHOW TEIUIOEMKOCTH METAJUTMYECKOr0 IWJIMHJPA;, KOJIHYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOW TeMIlepaTrypbl (PMKCHPOBAaHHOW MAacChl, B
515 KOTODYIO oOmylien HArpeThld MIJIWHAP; KOJUYECTBA TEIIOTHI, OTJAHHOTO HArPETHIM
' [WIMHIPOM, TIOCJE OMYCKAaHMS €ro B BOJY KOMHATHOM TeMIIepaTypbl; OTHOCUTEILHOM
BJIQXKHOCTH BO3JIyXa; yIEIbHOW TEIUIOTHI TIABJICHUS Jibjaa. VcciieqoBanne W3MEHEHUS
TEMIEPAaTypbl BOJBI TPU PANIUYHBIX YCIOBUAX; SIBICHUA TEIIOOOMEHA MpH
CMEIIMBAHUM XOJOAHON U TOPSYEN BOJIBI; MPOIECCA HCTTAPEHUS
Qu3suueckue s61eHUs 8 npupooe. TIOBEPXHOCTHOE HATSIKEHHUE U KAITMJUIAPHBIC SBIICHUS
2.16 B mpupone, KpucCTaIsl B mpupojae, uznydeHue ConHIla, 3aMep3aHUE BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHHe pOChl, TYMaHa, HHes, CHera
Texnuyeckue ycmpoticmea: KalMWUISPBI, TMPUMEPbl HCHOJIb30BAHUS KPUCTAIIOB,
2.17  KUAKOCTHBI TEPMOMETp, NATUMK TEMIIEPATyPhl, TEPMOC, CHCTEMa OTOIUICHHS JIOMOB,

TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, TBUTATENh BHYTPEHHETO CTOPaHUs




OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 | Dnextpuzanus Ten. [[Ba BUa 3IEKTPUUECKUX 3apsiioB
3.2 | BzaumopeiicTBue 3apspkeHHBIX Tel. 3akoH Kyrnona
3.3 | 3aKoH COXpaHEHHUS NEKTPUIECKOTO 3apsia
34 Onektpuueckoe mnoie.  Hanpspk€HHocTh  anekTpuueckoro  nois.  [lpuHnun
' CYTNEPHO3UINH JICKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu  snexktpuueckux 3apspoB. [leificTBMe  3ieKTpUYECcKOro Mojis  Ha
' aeKTpudecKue 3apsiabl. [IpOBOTHUKY U AUDIEKTPUKHU
ITocTosiHHBIN 3JIEKTpUYECKUH TOK. JlelcTBUsA siekTpuyeckoro Toka. Cuia ToKa.
Hanpsxenue.
36 I=qg/t,U=A/
DNEKTPUUECKOE COMPOTUBIICHHE. Y ACbHOE SJIEKTPUUECKOE COTPOTUBIICHHE:
3.7 R=pl/s
38 3akon Oma s yuactka anektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COETUHEHUE POBOTHUKOB:
I =I,: U=U,+U,: R=R, +R,
1 1 2 1 2
3.9 IlapannensHoe coequHEeHNE IPOBOJAHUKOB PABHOIO CONPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 -
CMmeniaHHble COETUHEHUS] IPOBOITHUKOB
310 Pabota u momHOCTS AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
2
311 Q=I"-R-t
312 OneiT Dpcrega. MarHuTHOE 10JI€ MPSIMOTO MPOBOAHUKA C TOKOM. JIMHUM MarHUTHOM
' WHIYKITUU
3.13 MarnuTHOe noJie MOCTOSIHHOTO MaruuTta. BzanMoelicTBre MOCTOSTHHBIX MAarHUTOB
3.14  JlelicTBMEe MarHUTHOIO MOJIsl HA IPOBOJHHUK C TOKOM
3.15  OmpiTel @apanes. SABienue dnexkTpoMarauTHON uHaykiwn. [Ipasumno Jlenna
Ilpakxmuueckue pabomul
H3mepeHne 31eKTpUYECKOTr0 COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH AJIEKTPUUYECKOTO
TOKa; pabOThI 2JEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKa, BOSHHMKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JAMIIOYKa), OT HAINpPsHKEHUs Ha KOHIIAX MPOBOJHUKA; 3aBUCHUMOCTH COIPOTHUBIICHUS OT

JUIMHBIl ~ MPOBOJHMKA, TIUIOIIATU €ro IOMEepEeYHOro CEYEHUs U  YAEIbHOTO
COIPOTHBIICHUS.

HpOBepKa nmpaBuja i SJICKTPHYCCKOIO HAMNPSIKCHUA TMPpU  IOCICI0BATCIIBHOM
COCIMHEHUU MPOBOJHMKOB; IpaBWJIa JJIs CHJBl DJIEKTPUYECKOTO TOKAa IIpH
napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)




Qusuueckue A6leHUs 8 Npupoode: BIEKTPUYECKUE SBICHHA B aTMocdepe,

3.17  27eKTpUYECTBO KHUBBIX OPraHM3MOB, MarHUTHOE MoJie 3eMid, Ipeid MOo0CoB, POJb
MAarHUTHOTO TIOJIS JIJIs )KU3HH Ha 3eMJle, MOJSIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIEPMETpP, BOJIBTMETP, PEOCTaT, CUETUYUK

318 ANEKTPUYECKON  SHEPruu, dJIEKTPOOCBETUTEIbHBbIE MPUOOpHI, HArpeBaTeJIbHbIC
ANIEKTPOIPUOOPHI  (TIPUMEPBI), ANEKTPUUYECKUE TPEIOXPAHUTEIH, DIICKTPOMATHUT,
AJIEKTPOABUTATENb IOCTOSHHOTO TOKA, TeHEPaTOP MOCTOSIHHOT'O TOKA

3.19 DOnextpomarnuTHbie BOHBI. [lKkana 3neKTpoMarHuTHHIX BOJIH

3.20 JlyueBas monensb cBeTa. [IpsimonuHeiiHOe pacnipocTpaHeHHE CBETa

3.21 3akon orpaxkeHus certa. [Iimockoe 3epkaio

3.22 Ilpenomiienue cBera. 3aKOH MPEIOMIICHUS CBETA

3.23 | Jlucmepcus cBera

324 Jlunza. Xox nydeii B nuH3e. GOKyCHOE paccTosiHUE JIMH3BL. ONTHYECKasi CUJla JIMH3BIL:
D=1/F

3.25 I'ma3 xak ontuueckas cuctema. Ontudyeckue npudopsbl
Ipaxmuueckue pabomul

N3mepenne onTHYECKOW CHIIBI COOMPAIOIICH JHH3BI, (OKYCHOTO PACCTOSHUS

coOuparomiel JTUH3bI (II0 CBOWCTBY PaBEHCTBA pa3MEpoOB IpEAMETa U U300paxKeHHs,

3.26 | korja mpeaMeT PacIoNokKeH B IBOHHOM (DOKyce), TOKa3aTeIsl MPEIIOMIICHUS CTEKJIA.

HccnenoBanue cBoicTBa M300paXKeHUS, TOTYYEHHOTO € MMOMOIIBIO0 cOOUparoIIei

JIMH3bI, ©3MEHEHUS (JOKYCHOTO PACCTOSIHUS JBYX CJIOKCHHBIX JIMH3; 3aBUCUMOCTH yTiia
MPETOMIICHUS] CBETOBOTI'O JIy4a OT YIJia aJIeHUs Ha TPaHHIIe «BO3AYX — CTEKIIO)

397 Qu3zuueckue senenus 8 npupode: 3armenns ComHna u JIyHBI, I[BETa TEJ, ONTHYECKUC
SBJICHHS B aTMocdepe (1BeT HeOa, pedpakiiys, paayra, MUPax)

3.28 Texuuueckue ycmpoiicmea: OYKH, IIEPUCKOII, (hoTOANIapar, ONTHICCKHUE CBETOBOIbI

4  KBAHTOBBIE SBJIEHUA

4.1 | PagmoakTtuBHOCTh. Anb(a-, OeTa-, ramMmma-u3nyuenus. Peakuuu anbda-u 6era-pacmnaga

4.2 | Onswitel Pesepdopaa no paccesiauro anbda-yactuil. [Inanerapras Mmogens aToMma

4.3 | CoctaB atromHoro sapa. M3otomsl

4.4 | Ilepuox nomypacmaja aTOMHBIX SiA€p

4.5 | SnepHble peaklivy. 3aKOHBI COXPAaHEHHS 3apsiIOBOTO U MAaCCOBOI'O YHUCEI
Qu3suueckue s61eHUs 8 npupode.; €CTECTBCHHBIH PaMOAKTHBHBIA (POH, KOCMHUYECKUE

4.6 | my4d, paIlOaKTUBHOE M3ITY4YCHHE MPUPOIAHBIX MHHEPANIOB, ACHCTBUE PaJMOAKTUBHBIX
M3JIy4CHUI Ha OPraHU3M 4eJIOBEKa

47 Texnuueckue ycmpoticmeéa: CHEKTPOCKON, WHIUBUIYaIbHBIA JTO3MMETp, Kamepa

BI/IJ'IBCOHa, AACPHAA DOHEPICTHUKA




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

» dusuka: 7-i kmacc: 6a30BbIM YPOBEHB: YUSOHUK; 3-¢ U3aHKE,
nepepaboranHoe [lepoimkun .M., IBanos A.U. AkuinoHepHoe 00111eCcTBO
«3narensctBo «IIpocBemenue»

» Gusuka: 8- kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3/IaHNE,
nepepaborandoe [leppimkun .M., IBanoB A.M. AkiinonepHoe o0I11eCcTBO
«M3narensctBo «IIpocBemenue»

» Gusuka: 9-i1 kacc: 0a30BbIM YPOBEHb: YUeOHUK; 3-€ U3/IaHUE,
nepepadoTtanHoe [leppikun .M., I'ythuk E.M., BanoB A.U. u ap.
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
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