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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIO)KEHH M TPeOOBAHMI K pe3yibTaTaM OCBOECHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[IporpaMMa 1o (Qu3MKEe Ha YypPOBHE OCHOBHOTO OOIIEro 00pa30BaHUsA
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MPernoaBaHusl yueOHoro npeamera « Du3nkay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YalOIIMXCS WU OpraHM3alli0 HU3yYeHUs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o ¢u3uKe ycTaHaBIUBAET paclpeaesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

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

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoOJIOrHueH, acTpoHOMHUEH H  (U3UICCKOM
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAy4YHYIO KapTUHY MHpa,
IpeoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HAHUA, TO €CTh CII0C00a MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

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

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

e HAy4YHO OOBACHATH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNeNieHbl B KOHIENIMU TpenojaBaHus ydeOHoro mnpeamera «®Pusnka» B
oOpa3zoBaTenbHBIX oOpranuzamusx Poccuiickoit @enepauuu, peann3yONIMX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (OPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKHU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

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

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

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

NpUOOpETEeHUE YMEHUI OMUCHIBATh U OOBSICHATH (DU3UUYECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

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

pa3BUTHE YMEHU HAOJI01aTh MIPUPOTHBIC SBJICHUS M BBHITTOIHSITH OTBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTANIbHBIC HCCIEIOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

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

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



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

[Ipennaraemselii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHJIATEIbHBIM, YUUTEIh JEIaeT BHIOOP MPHU MPOBEACHUU
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY:KAI0LIEero Mupa.

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

®duznueckre BeIMUUHBL. M3MmepeHue Quanueckux BelWyuH. DPuUznyeckue
npubopsl. [lorpenHocTs u3MepeHnii MexayHapoHasi cucteMa eauHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAYUYHBINT METON TO3HAHUA: HAOIIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmoaaemMoro siieHus. Onucanue GU3NUecKUX SBJICHHUM C MOMOIIbIO MoIeNel

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

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

Jlabopamopnwie pabomul u onvimaul.

1. OmnpenesieHHe EHBI IeJICHUS IKaIbl U3MEPUTEIILHOTO TpUOOpa.

2. H3mepenue paccTOsTHUN.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO TeaA.

4. OnpeneneHue pa3MepoOB MalbIX TEN.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

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

CtpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, uUX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOEHUE BEIIECTBA.

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

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

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



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

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIIOACHHUIO TEIUVIOBOIO PACIIMPEHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SBneHue uHepUMH. 3aKOH WHEpUUU. B3anmoneicTBHe Ten Kak NPUYHMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIeCTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenue cuwibl ¢ OMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTEHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS Tela.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

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

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

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

JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



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

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.
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2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B KHAJIKOCTH, OT MACChI TEJIA.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCMMOCTH BBITAJIKUBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

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

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAas TIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



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

Mexanuueckass 3Heprus. KuHeTnueckas M NOTEHUUANIbHAs SHEPIUS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBH)KEHUU Tella

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS! MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbIe AIBJICHUSA.

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

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

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

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

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBieHus ra3a npu U3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/ieHue Tpy COBEPLUICHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

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

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onektpuzanusi Tea. JBa poja 3iIeKTpUYEeCKuX 3apsaaoB. BzammopaencTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCMMOCTh  CHIIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

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



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

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

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

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

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe none. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIS KU3HU HA 3eMiie.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

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

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIEHHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HHTYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHre U peryJIupoBaHUE HATIPSKEHUS.

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

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS WM HANpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

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

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrokeHue. (CBoOoaHOE
najgenue. OnbiThl ["anumes.

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

IIepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

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

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

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

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

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

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

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

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKue KoJ1e0aHus U BOJIHBI.

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

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOICTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jlemoncmpayuu.

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

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

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

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

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

6. OnbITbI, JIEMOHCTPUPYIOLIME  3aBUCHUMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHhIX BOdH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimul.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacrnipoctpanenue cBera. 3atMenusi Connia u JIlynsl. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

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

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckoma. ['a3 kak omnTuhuyeckass cucteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

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

S A A B



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

6. ONBITHI 10 Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

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

KBaHToOBbBIE sIBJICHMS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEeHHE cBeTa aToMOM. KBaHTHI. JIMHEeWYaThIe CIIEKTPBI.

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

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p Maccel M 3HEpruu. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUM YaCTULBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHbIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIUIIMATHPHO NEATEIHPHOCTHBIA XapakTep JaHHOTO pasfeNa peaan3yeTcs
3a Ccu€T TOro, 4YTo OOYyYalONIUEeCs BBIIOJHSAIOT 3aJaHUs, B KOTOPBIX UM
npe/iaraeTcs:

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

UCTIOJIb30BaTh HAyYHbIE METOJIbI UCCIICOBAHMS (DU3MUECKUX SBICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaNMOOJIEE BaXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIH30BAHUS PA3INYHBIX HCTOYHUKOB
HPHEPrUM Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
HHEPTUHU.

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



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA TPOI'PAMMBI 110 PU3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

I/I3yquHe (1)I/I3I/IKI/I Ha YpPOBHC OCHOBHOI'O O6H16I‘O O6p330BaHI/Iﬂ HaIlpaBJICHO Ha AOOCTHIKCHHC JIMYHOCTHLIX,

MCTAIPCAMCETHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB.

B pesymbrare w3ydeHus (U3MKA HA YpPOBHE OCHOBHOTO 00mmero oOpazoBanus y oOydaromierocs OyayT

C(bOpMI/IpOBaHLI CICAyromue JUIHOCTHBIC PC3YJIbTAThI B YdCTH!

1) maTpMoTH4YECKOr0 BOCIIMTAHUA:

- IPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKON (PU3MUECKON HAYKH;

- IEHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXKJECHUHU OOIIECTBEHHO 3HAYMMBIX M ITHUYECKUX MPOOJIEM, CBSI3aHHBIX C
IPAKTUYECKUM MTPUMEHEHUEM JOCTIKEHUN (PU3uKH;

- 0CO3HaHUE BaKHOCTH MOPAJIbHO-3TUYECKUX PUHIIUIIOB B IESITEIIbHOCTH YUYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCHPHUSATHE 3CTETHUECKUX KayecTB (PU3MYECKON HaAyKu: €€ TapMOHMYHOIO MOCTPOCHHS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAaHME IIEHHOCTU (PU3NYECKOM HAayKH KaK MOIIHOIO HHCTPYMEHTA IO3HAHUS MHpA, OCHOBBI Pa3BUTHUS
TE€XHOJIOTUH, BAJKHEUIIIEN COCTABISAIOIIEN KYJIbTYpPHI;

- pa3BUTHE HAYYHOU JIF0O03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON JAeSITENIbHOCTH;

5) gopmupoBaHus KyJbTYPbl 310POBbSI M IMOIUOHAJIBHOTO 0JIArONOJTYyYHS:

- OCO3HAHME LEHHOCTU 0e30MacHOr0 o0pa3a >KM3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BaKHOCTU MpPaBHII
0e30macHOro MOBEJACHUSI Ha TPAHCHOPTE, HA JI0pPOrax, C 3JIEKTPUUYECKUM M TEIUIOBBIM OOOpPYAOBAHHEM B JOMAIIHUX
YCIIOBUSX;

- chopmupoBaHHOCTh HaBbIKa pedieKCHH, MPU3HAHKE CBOETO IMpaBa Ha OMMUOKY W TAKOTO K€ IMpaBa y JIPyroro
YEJIOBEKa,;



6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Y4aCTHE B PEIICHUU MPAKTUYECKUX 3a7a4 (B paMKaX CeMbU, 00pa30BaTeIbHON OpPraHU3allNK, TOPOIa, Kpasi)
TEXHOJIOTHYECKON U COIMATBbHON HAMIPaBICHHOCTH, TPEOYIOMNX B TOM YHCIe U (U3HICCKUX 3HAHUH;

- UHTEPEC K MPAKTHYECKOMY U3YUEHUIO TPOdeCcCrid, CBA3aHHBIX ¢ (PU3UKOIA;

7) 3K0JIOrH4eCKOro BOCIIUTAHUSA

- OpHUEHTalusg Ha TpUMEHEeHHWE (U3NYECKUX 3HAHWUW IS pEIIeHHWS 3aaad B O0OJIAaCTH OKpYXKAIOIIEH Ccpeipl,
IJIAHUPOBAHMS TIOCTYTKOB U OIEHKU WX BO3MOKHBIX MOCJIEICTBUM ISl OKPYKAIOLIEH CPEIbI;

- 0OCO3HaHHE TJI00AJIBLHOTO XapaKTepa SKOJOTHUECKUX MTPOOJIeM U IyTeH UX PEIICHUS;

8) apanTanuu K U3MEHAIIIMMCS YCJIOBHUSIM CONMAIBHON M PUPOJIHOI Cpeabl:

- MOTpeOHOCTh BO B3aMMOJICHCTBUU IPU BBIMOJHEHUHM HCCJICAOBAHUNA W TPOEKTOB (DH3WUYECKOW HAIpaBJIECHHOCTH,
OTKPBITOCTH OTBITY ¥ 3HAHUSIM JIPYTHUX;

- MIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pPe3 MPAKTUUECKYIO JEATCIIbHOCTD;

- moTpeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHCIEe (OPMYJIUPOBATH HJEH, IOHATHS, THIIOTE3BI O
(bU3UYECKUX 00BEKTAX U SIBICHUSAX;

- 0co3HaHue Ae(UIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKY;

- INTAaHUPOBAHUE CBOETO PA3BUTHSI B TPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHUM;

- CTpEeMJICHHWE aHaJU3UPOBaTh U BBIABISITH B3aMMOCBS3U MNPUPOJBI, OOIIECTBA MU HKOHOMHUKH, B TOM YHCIE C
UCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUM;

- OILICHKA CBOUX JCHCTBHH C YU4ETOM BIMSHHS Ha OKPY>KAIOIIYIO CPETy, BOZMOKHBIX TJI00QIBHBIX MTOCICACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe ocBOEHUS MPOrpaMMBbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus y o0ydaronierocs: OyayT

chopMUpOBaHbl MeTaNpeAMeTHbIE Pe3yJbTAThl, BKIIOYAIONINE TMO3HABaTEbHbIC YHHUBEpCAJIbHbIE YYeOHBIC IEHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHbIE ICUCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHSI.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS



Ba3oBnle Jjornueckue a1eiicTBUA:

BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBJICHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMU, OCHOBAHUSA JJIsl 0000IIEHHUs U CPaBHEHUS;

BBISBJISITh 3aKOHOMEPHOCTM W TPOTUBOPEUYUSI B paccMaTpuUBaeMbIX (akTax, JaHHBIX U HAOIIOJCHUSX,
OTHOCAITUXCS K (PU3UICCKUM SBIICHUSM;

BBISIBJIATh IPUYMHHO-CJICJACTBEHHBIE CBS3U MPU U3YYCHUHM (PU3NYECKUX SIBJICHUU W MPOLIECCOB, JENIaTh BBHIBOBI C
WCIIOJIb30BAaHUEM JICNYKTUBHBIX W HMHAYKTUBHBIX YMO3AKJIIOUCHHI, BBIJBUTaTh TUIOTE3bl O B3aUMOCBS3SIX
(bU3HYECKUX BEJIUYUH;

CaMOCTOSITEJILHO BBIOMPATH CIOCO0O perieHus yueOHOU Pu3nueckoi 3aauu (CpaBHEHUE HECKOJIBKMX BapUAHTOB
peleHusi, BRBIOOp HanboJiee MOIXOASIIETO ¢ YUETOM CaMOCTOSITEILHO BBIICJICHHBIX KPUTEPUER).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

HCIIOJI30BaTh BOIIPOCHI KaK MCCIIEI0BATEILCKIUII HHCTPYMEHT TTO3HAHUS;

MIPOBOJIUTH IO CAMOCTOSATEILHO COCTABIICHHOMY TUTAHY OTIBIT, HECIIOKHBIN (PU3HUECKHI SKCIIEPUMEHT, HEOOIBIIIOE
UCCIIeIOBaHNEe (PHU3NIECKOTO SIBIICHUS,

OIICHWBATh Ha TMPHUMEHHMOCTb W JOCTOBEPHOCTh HMH(OpPMAIIHIO, TONYYCHHYI0 B XOJIE WCCICIOBAHUS WM
AKCTIICPUMEHTA;

CaMOCTOSITeTILHO (hOPMYJIMPOBATH OOOOIIEHUS M BBIBOJBI 10 pe3ysbTaTaM IMPOBEAEHHOTO HAOJIOJCHUS, OIBITA,
WCCJICIOBAHNS,

MPOTHO3WPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (DU3UYCCKUX TMPOIECCOB, a TaKXKE BBIIBUTAThH
MIPEATOJIONKEHNS 00 UX Pa3BUTHH B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora c nunpopmanueii:

MPUMEHSTh PA3TMYHbIE METOJbI, MHCTPYMEHTHI M 3alpOChl MPU MOUCKE W O0TOOpEe MH(POpMANUU WM JAHHBIX C
y4ETOM MpeIIoKEHHON yueOHOoU Ppu3nueckoi 3a1auu;

aHaJU3UpPOBaTh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HWH(OpPMAIMIO pa3IMYHBIX BHAOB U  (popMm
MPEJCTABIICHHUS;



CaMOCTOSITENIFHO BbIOWpaTh ONTUMANIbHYIO (OpPMY MpeAcTaBiIeHUS WH(POpPMAMKU U WILTIOCTPUPOBATH pEIllaeMble
3aJ]a4M HECJIOXKHBIMU CXEMaMH, AUarpaMMaMH, HHOU rpaduKkoi U MX KOMOMHALIUSAMHU.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

B XOJIe 00CYXJIeHHs y4eOHOTO MaTepualia, pe3yjabTaToB JJa0OpaTOPHBIX PabOT U MPOEKTOB 33JaBaTh BOMPOCHI 1O
CYILIECTBY OOCY>KJJaéMOM TeMbl M BBICKa3bIBaTh WJICH, HAIIEJICHHbIE Ha peIIeHUE 3a7aud U MOJJepKaHue
01arokenaTeaIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOM CYKJICHUS C CYKICHUSIMHU JAPYTUX YYACTHUKOB JHAIIOra, 0OHAPYKUBATh PA3IUYHE U CXOJACTBO
MO3UILINH;

BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABIATh PE3YJbTAaThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa (IKCIEPUMEHTA, HCCIEI0OBaHNUSA,
IIPOEKTA);

MOHMMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYaJTbHOW PabOTHI MPU PEIICHUU KOHKPETHOU
busnueckoii mpoOIeMbl;

MPUHUMATh UEIU COBMECTHOUW HESTEIbHOCTH, OPraHU30BBIBATH JIEUCTBUS MO €€ JOCTHKEHHUIO: PACIPEIEIAThH
poiH, 00CYXAaTh IPOLIECCHI U PE3YJIbTAaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFO/ICH;
BBITIOJTHSATH CBOKO YacTh PabOThI, JOCTUTAsl KAYECTBEHHOTO Pe3ysibTaTa MO0 CBOEMY HAIMPABJICHUIO U KOOPAUHUPYS
CBOU JICUCTBUS C APYTUMHU YJICHAMH KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOEr0 BKJAJa B OOMMIMN MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIBHO CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICUCTBUA.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH TTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUsAX, TPEOYIOMUX SISl peiieHus] (U3NIeCKuX 3HaHUM;
OPUEHTUPOBATHCSA B PA3JIMYHBIX MOJAX0JIaX MPUHATUS PEUICHUN (MHAUBUIYAIbHOE, IPUHATUE PEIICHUS B TPYIIIIE,
MPUHATHE PELICHUN Tpynmnoin);



CaMOCTOSITENIFHO COCTaBIISATh QJITOPUTM pelIeHHus (U3MUECKON 3aJaydl WU IUIaHa HCCIENOBaHUS C y4ETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH MPEJIaraéMble BapUaHThl PEILICHHIA;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAIbHBIN HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,

OOBSCHATH MPUUYNHBI JOCTKEHUS (HEIOCTIKECHHSI) Pe3yIbTAaTOB AEATEILHOCTH, 1aBaTh OIICHKY TPHOOPETEHHOMY
OTIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHCJI€ B XOJ BBITIOJHEHUS] (DU3UUYECKOTO MCCICTOBAHUS WIIU
MPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIHCTB, U3MEHUBIIUXCS CUTyallud, YCTAHOBJICHHBIX OIIMOOK, BO3HHUKIIHUX
TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTh CeOs1 HA MECTO JPYroro 4eJOoBEKa B XOJ€ CIopa WIM JUCKYCCUU HAa HAyYHYIO TEMY, TOHUMATh MOTHBHI,
HaMEpPEHUS U JIOTUKY JIPYroro;

MPU3HABAaTh CBOE MPABO HA OMIMOKY MPHU perIeHUH PU3NYECKUX 3a7a4 WM B YTBEPXKICHUSIX HAa HayYHbIC TEMBI U
TaKO€ ke MPaBo JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHily 00y4yeHust B 7 Kjiacce IpeIMETHbIE PE3YJIbTAThl HA 0A30BOM YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH
y 00y4arommxcs YMEHUM:

UCIIOJIb30BaTh MOHSATHSA: (PU3NYECKUE M XUMUYECKUE SIBJICHUs, HAOIIOJCHHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a,
eIMHULBl (U3NYECKUX BEJIMYMH, aTOM, MOJEKyJla, arperarHble COCTOSIHUS BellecTBa (TBEpAOE, KHIKOE,
ra3oo0pa3Hoe), MEXaHMYeCKO€ [BIKEHHE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOJMHEMHOE), TpaeKTOpus,
paBHOJICHCTBYIOIIAs cuiia, 1eopmanus (yrnpyras, IacTUYeckas ), HEBECOMOCTb, COOOIIAIOIITUECS COCY/IbI;

paznuuath sABIeHUS (Iuddy3us, TeroBoe JBMKEHHME YAaCTHIl BEIIECTBAa, pPABHOMEPHOE JBUKEHHE,
HEPaBHOMEPHOE JBIKEHHE, MHEPLUs, B3aUMOJICHCTBUE TeJ, paBHOBECHE TBEPMABIX TeN C 3aKPEIUIEHHON OCHIO
BpallleHus1, Tepeaaya JaBiIeHUs] TBEPABIMU TeJaMH, KHJIKOCTIMU M Ta3aMH, aTMoc(epHOe IaBiIeHUE, MIaBaHUE



TE€J, MPEBPALIEHUS MEXAaHUYECKOM 3HEpPruM) IO OMNHMCAHUI0 UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DM3MUYECKUX SBICHUN B OKPYXKAlOIIEM MHUpPE, B TOM 4HuCie (U3NUECKUE
ABJICHUA B IIPUPOJE: IPUMEPHI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSMU B XKUBOW U HEXUBOU NPUPOAE, ACHCTBUE
CWIbl TPEHUS B NPHUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOrO JaBJICHUS HA UBOW OpraHU3M, IUIaBaHUE DPbIO,
phIYard B TEJ€ YEIOBEKA, MPU TOM IMEPEBOAMTH MPAKTUYECKYIO 33/ladyy B y4E€OHYIO, BBIIEIATH CYIIECTBEHHBIE
CBOICTBA (MpU3HAKHU) (PU3UUECKUX SBICHHUIA,

OIKCHIBaTh M3YYECHHbBIE CBOMCTBA T€J U (PU3UUECKHE SBJICHUS, UCIIONB3YS (PU3MUECKHE BEIUUMHBI (Macca, 00BEM,
IJIOTHOCTH BEILECTBA, BPEMS, IIyTh, CKOPOCTb, CPEAHASA CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSKECTH, BEC TEJa, CUIIA
TpEeHHUs], JaBJeHUE (TBEPAOIO Tena, KUAKOCTH, ra3a), BHITAIKUBAIOLIAS CUJIa, MEXaHUUYecKas paboTa, MOIIHOCTb,
IJIEYO CUJIbI, MOMEHT CHJIbI, KOA()(DHUIIMEHT MOJIE3HOTO JAEUCTBUS MEXAHU3MOB, KHHETUYECKAs] U MOTEHIMATbHAs
DHEPIruUs), IPU ONHUCAHUU MPABUIILHO TPAKTOBATH (PU3UUECKUIN CMBICI UCIIONIb3YEMBIX BEIMUMH, UX 0003HAYEHUS U
€IMHULBI (U3UYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEIUUUHY C IPYTHUMHU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEJINYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJIEHUS M IMPOLIECCHI, UCHOJb3Ys MpaBUiIa CIOKEHUs Cui (BIOJIb
OJIHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumezna, IpaBUJIO paBHOBECHUS pbryara (0J0Ka), «30J10TO€e
NPaBUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXAHMYECKOW 3HEPIHH, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIIMChIBATh €I0 MaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATh (U3NYECKUE SBJICHUS, NPOLECChl U CBOWCTBA TN, B TOM 4YHCIE€ U B KOHTEKCTE CHUTYyallUil
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 1—2
JOTHYECKHUX IIIaroB ¢ OMOpod Ha 1—2 W3ydeHHBIX CBOWCTBAa (M3UYECKUX SBICHUH, (PU3NUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiate pacu€THble 3a7aud B 1—2 geicTBUSA, MCHOJB3YS 3aKOHBI U (DOPMYJbI, CBSI3BIBAIOIIUE (PU3NUYECKUE
BEJMYMHBI: HAa OCHOBE aHajdu3a YCIOBHUS 3aJaud 3alMChbIBaTh KPaTKOE YCJIOBUE, MOJCTAaBISATH (PUIUUECKUE
BEMYUHBI B (HOPMYJIBl U TPOBOJUTH PACUETHI, HAXOJUTh CIPABOYHBIC JTAHHBIE, HEOOXOAMMBIC JUISI PEIICHUS
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHOU PU3NYECKON BETUUNHBL;



pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIINTh NPH TMOMOIIM (U3UYECKUX METOJI0OB, B OINUCAHUU
UCCIICIOBAHUSI  BBIICIATH IPOBEPAEMOE TMPEANOIOKEeHHE (TUIMOTE3Yy), pa3iaudyaTh UM HUHTEPIPETUPOBATH
MIOJTYYCHHBIA PE3YJIbTAT, HAXOIUTH OMIMOKHM B XOJI€ OIBITA, /IeJIaTh BRIBOJIBI IO €T0 Pe3yIbTaTaMm;

MPOBOJUTH ONBITHl 1O HAONMIOJEHUIO (DU3UYECKUX SIBICHUNA MM (PU3NYECKHX CBOMCTB Tel: (hopmMynupoBaTh
MpOBEpSEMbIE MPEIOIOKEHUS, COOMPATh YCTAHOBKY U3 MPEMJIOKEHHOT0 000pYy/I0BaHUs, 3aIIUCHIBATh X0/ OMbITa
1 (OPMYIUPOBATH BHIBOIBI,

BBITIOJTHATh TMPSIMBIE HW3MEPEHUS PACCTOSIHUSA, BPEMEHHM, MacChl Tella, O0bEMa, CUJIbI U TEMIEPATyphl C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMUCHIBaTh MOKa3aHUs MPUOOPOB C YUETOM 3aJaHHOU
a0COJIOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DM3MYECKOW BEIMYUHBI OT JIPYro¥l ¢ MCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUN (3aBUCUMOCTH TMYTH PaBHOMEPHO JBIKYIIETOCS Tejla OT BPEMEHU ABWKCHMS Teja, CUJIbI TPECHHS
CKOJIbXKEHUSI OT Beca TeJla, KauecTBa 0OpadOTKU MOBEPXHOCTEN TEI U HE3aBUCUMOCTHU CHUJIbI TPEHHUS OT IUIOLIAIN
CONPUKOCHOBEHUS TE€J, CUJIBI YIOPYTOCTH OT Y/UIMHEHHS TMPYKUHBI, BBITAIKUBAIOIICH CHJIBI OT 00BbEMa
NOTPY>KEHHON YacTH Tella U OT TUIOTHOCTH KHUIAKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH TeJja, OT TIIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TeNO, YCIOBHUM IJIaBaHUSI TeJ, YCJIOBHI paBHOBECHs pbluara U OJIOKOB), y4acTBOBAaTh B
MJIAHUPOBAHUM Y4E€OHOTO UCCIICIOBaHUS, COOMPATh YCTAHOBKY UM BBITIOJIHITH U3MEPEHUS, CIICIYs MPEII0KEHHOMY
aHy, (puKcUpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEJIUYMH B BHUJAC MPEIJIOKEHHBIX
TabnuIl ¥ rpauKOB, AEJIaTh BHIBOJIBI 110 PE3yJbTaTaM UCCIEIOBAHMS;

MPOBOJIUTH KOCBEHHBIC U3MEPEHUST (PU3NUECKUX BETUYHH (TUIOTHOCTH BEIIECTBA KUAKOCTH U TBEPAOTO Tela, CUjia
TPEHUSI CKOJBXKEHUSI, JaBJICHUE BO3/yXa, BHITAJIKMBAIOIAs CHJA, JCHCTBYIOIIAsl HA MOTPYKEHHOE B YKUJKOCTh
TeNn0, KOA(DPUIUEHT TMOJIE3HOTO JEUCTBUS MPOCTHIX MEXAHU3MOB), CICAYS NPEAJIOKEHHOW HHCTPYKIUMU: MPU
BBITIOJIHEHUU U3MEPEHHUIM COOMPATh SKCTIEPUMEHTAIIbHYIO YCTAHOBKY M BBIUKCIISTH 3HAYEHHUE NCKOMOM BEJIMYUHBI,
COOJTI0OIaTh TIPaBUIJIa TEXHUKH 0€30MaCHOCTH TpH paboTe ¢ 1ab0opaTopHBIM 000PYI0BAHHUEM;

yKa3bIBaTh TPHUHIUIBI JACUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, IUHAMOMETD,
COOOIIAOIINECS COCYIbl, OAPOMETP, phIUar, MOJABMUKHBIN U HETIOABUKHBINA OJI0K, HAKJIOHHAS TIJIOCKOCTH;
XapaKTepUu30BaTh MPUHIMIBI JEHCTBUS W3YYEHHBIX MNPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM HaA HX
onucaHus (B TOM 4YHCJIE: TMOJUIUIHHUKK, YCTPOWCTBO BOJOINPOBOAA, THAPABIMYECKUN MpPEcC, MAHOMETD,



BBICOTOMEp, TMOPIUIHEBOW HACOC, apeoMETp), HCHOIb3ysl 3HAHHS O CBOWMCTBAX (DU3MUECKUX SBICHUN U
HE0O0X0uMbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOIUTH MPUMEPHI (HAXOAUTHh HH(POPMALIMIO O IPUMEPAX) MPAKTUYECKOTO HCTIONb30BaHUS (PU3NUECKUX 3HAHUIM
B TIOBCEIHEBHOW JKM3HU JUId oOecriedeHHus O€30MacHOCTH MpH OOpaleHHH C MPUOOpaMH M TEXHUYECKUMHU
YCTPONCTBAMH, COXPAaHEHHS 3/I0POBbsI U COOIIIOIEHHSI HOPM IKOJIOTHUECKOTO MOBEICHHS B OKpYKaIolIei cpere;
OCYIIECTBISATh OTOOpP MCTOYHHUKOB HH(popmanuu B VHTepHETEe B COOTBETCTBUM C 33JaHHBIM TOMCKOBBIM
3alpocoM, Ha OCHOBE MMEIOIUXCS 3HAHUM U MyTEM CPAaBHEHHUS Pa3IMYHBIX UICTOYHUKOB BBIIEIATH HHGOPMAIIHIO,
KOTOpasi SIBJISIETCS IPOTUBOPEUMBOI MIIM MOKET ObITh HEJOCTOBEPHOM;

UCIOJIb30BaTh MPH BBINOJIHEHUH YUEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO JTUTEPATypy (PU3NYECKOTO COJIEpIKaHus,
CIpaBOYHbIE MaTepualbl, pecypchl ceTh MHTepHeT, BlaaeTb NpUEMaMHU KOHCIIEKTHPOBAHHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPATKUE MUCHMEHHBIE U YCTHBIE COOOILICHHUS Ha OCHOBE 2—3 MCTOYHHKOB MHGPOpMAIIUU
($u3NYECKOro coaep:KaHMsl, B TOM 4YHCIIe MyOJUYHO JIeJaTh KpaTKUE COOOIIEHUS O pe3yjbTaTaX MPOEKTOB WM
y4eOHBIX HCCIENOBAaHUM, IPU ATOM IPaMOTHO MCIOJB30BaTh M3yYEHHBIM NMOHATUHHBIM anmapar Kypca (pusukwy,
COIPOBOXAATh BHICTYIUJICHHE MTPE3CHTAIINEIH;

IIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUIN PACIIPENETSATh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJ[auaMi, CIEAWTHh 3a BBHIMOJHEHHEM IUIaHA NEWCTBUM, aJeKBaTHO OICHUBATh COOCTBEHHBIH
BKJIaJ] B JICATENBHOCTh TPYIIbl, BHICTPAaUBAaTh KOMMYHUKATHUBHOE B3aWMOJEWUCTBHE, YUYHUTHIBasE MHEHUE
OKPY’KaOILHX.

K koHniy 00y4yeHus: B 8 Kjiacce nmpeiMEeTHbIE PE3YJIbTAThl HA 0A30BOM YPOBHE JAOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD
y 00y4armuxcs YMEHUM:

WCIOJIB30BaTh IOHATHUS: Macca M Ppa3Mepbl MOJIEKYJ, TEIUIOBOE [IBMIXKEHUE aTOMOB M MOJIEKYJI, arperaTHbIe
COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKUE W amMOp(HBIE Tela, HACHIIEHHBIM M HEHACBIIIEHHBIN Tap, BJIaKHOCTbH
BO31yXa, TEMIIEparTypa, BHYTPCHHS SHEPrus, TEIUIOBOM [IBUTATEINb, 3JIEMEHTAPHBIA JJIEKTPUYECKHMN 3aps,
AIEKTPUYECKOE MOJI€, IPOBOAHUKHU U TUDJICKTPUKH, TTIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

paznuyaTh SIBJIEHUs (TEIJIOBOE pacCUIMPEHHE U CXKaTue, TeIulonepeaayda, TEIUIOBOE PaBHOBECHE, CMauWBaHUE,
KalWUISIPHBIE SIBJICHUS, HCHApEHUe, KOHIEHCAIMs, IUIABJICHUE, KpUCTauIM3anus (OTBEpJEBaHUE), KHUIICHHUE,



Terionepeaaya (TErIoNpPOBOIHOCTh, KOHBEKIMS, H3JIyYEHHUE), AJIEKTpHU3alUus Tel, B3aUMOJECHCTBHE 3apsioB,
JIEVCTBHS AIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJICHCTBUE MATHUTOB, J€WCTBHE MAarHUTHOTO IOJIA
Ha MPOBOJAHUK C TOKOM, DJICKTPOMArHUTHAs MHAYKIUS) MO OMHCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (DU3NYECKUX SIBJICHUI B OKPYXKAIOIIEM MHpE, B TOM uuciie PU3NUECKHE
SABJICHUS B IPUPOJE: MOBEPXHOCTHOE HATSKEHUE U KANMJUISIPHBIE SBJIEHUS B MPUPOAE, KPUCTALIBI B IIPUPO/IE,
uznyyenue CoinHia, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE pOCHl, TyMaHa, WHEs, CHera,
AIIEKTPUUECKUE SIBICHUS B aTMocdepe, dJIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE Iojie 3eMiu, Jpeid
MOJIKOCOB, POJIb MATHUTHOTO TOJS JIJISl )KU3HU Ha 3eMJIE, MTOJISIPHOE CUSIHHE, TIPU ATOM MEPEBOJIUTH MPAKTHUECKYIO
3a/1auy B y4eOHYIO, BBIJIETISITh CYIIIECTBEHHBIC CBOMCTBA (TPU3HAKH) (PU3NYECKUX SBIICHUN;

OMMUCHIBATh M3YyUCHHBIC CBOMCTBA TeNl U (PU3UUYECKUE SIBJIICHUSI, UCTIOJIb3Ys (PU3UUYECKUE BEIUUYUHBI (TeMIepaTypa,
BHYTPEHHSSI DHEPIUs, KOJIUYECTBO TEIUIOTHI, YAEIbHAA TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAS TEIUIOTA IUIABJICHUS,
ylelibHas TEIJIoTa MapooOpa3oBaHus, yJeibHas TEIUIOTAa CTOPAHMS TOIUIMBA, KOYPHUIIMEHT MOJE3HOTO JACHCTBUS
TEIUIOBOM MAalIVHbI, OTHOCUTEJIbHAS BIJIAXXHOCTh BO3/YXa, JJIEKTPUUYECKUM 3aps], CUJIa TOKA, DJIEKTPUYECKOE
HaIpsDKEHUE, COMPOTUBIICHUE TMPOBOJHMKA, VYACIBHOE COMNPOTHUBJIICHUE BEIIECTBA, paboTa M  MOIIHOCTH
ANIEKTPUYECKOTO TOKA), MPU OMHCAHWU TMPABWIHHO TPAKTOBATH (PUBMYECKUM CMBICI HCIOJIb3YyEMbIX BEJIMYMH,
0003HaYeHUsI W €AUHUIBI (PUBMYECKUX BEIUYUH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JTAHHYIO (PU3HYECKYIO
BEITUYMHY C APYTUMU BEIMYMHAMH, CTPOUTH IpaMKH U3yUYECHHBIX 3aBUCUMOCTEN (DU3MUYECKUX BEIIMYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3UYECKHE SBICHUS M TPOIECCHI, HCIOJb3YsS OCHOBHBIC IOJIOXKEHUS
MOJIEKYJISIPHO-KUHETUUYECKON TEOPUM CTPOECHUS BEIIECTBA, MPUHIUI CYNEPHO3UIMU TOJieH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa miis yyacTka uenu, 3akoH Jlxoyns—JleHna, 3aKkoH coXxpaHeHUs
HHEPTUH, TIPHU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MAaTEMATUYECKOE BBIPAKECHUE;
OOBSACHATh (U3MYECKHUE TPOIECChI M CBOWCTBA TN, B TOM UYHCIE W B KOHTEKCTE CHUTyaIlui
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUIMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH 00BICHEHHE 13 1—2
JIOTUYECKUX IIaroB ¢ Omopoil Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3MUECKUX SBJICHUHN, (PU3MUECKUX 3aKOHOB HWJIU
3aKOHOMEPHOCTEM;



pemarh pacu€THhIC 3aaud B 2—3 JEUCTBHS, HWCIOJB3YyS 3aKOHBI M (OPMYJBI, CBS3bIBAOMUE (PU3NUYecKue
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBHUS 33/1a4M 3alMChIBATH KPATKOE YCIIOBUE, BBISBISATh HEJJOCTATOK JAHHBIX IS
pemieHus 3a7add, BbIOMpATh 3aKOHBI W (DOPMYJIBI, HEOOXOAUMBIC UIsi €€ pEIICHHs, MPOBOIUTH PACUETHI U
CpPaBHUBATH MOJYYCHHOE 3HAUCHHE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIAHHBIMU;

pacrno3HaBaTh MpPOOJIEMbI, KOTOPhIE MOXHO PEHIUTh MPU MOMOIIHU (PU3NYECKUX METOJIOB, UCIOJIb3Yys OINKCAHUE
WCCIICIOBAHUS], BBIICIATH IPOBEPSIEMOE IPEAINOI0KEHUE, OLECHUBATH NPABWIBHOCTH IMOPSAJKA MPOBEICHUS
WCCIICIOBAHUS, €aTh BbIBOBI,

MPOBOJIUTH OMBITHI IO HAOIIOIEHUIO (PU3UUECKUX SIBJICHUHN WM (PU3NYECKUX CBOMCTB Tel (KalUJUISIPHbBIE SBJICHUS,
3aBUCUMOCTb JaBJICHHUS BO3yXa OT ero 00bEMa, TeMIiepaTypbl, CKOPOCTH MpOLiecca OCTHIBAHUS U HArPEBAHUS MPU
U3ITyYeHUH OT I[IBETa M3ydaroliel (MOrJIONIAroIei) MOBEPXHOCTH, CKOPOCTh MCIIAPEHUSI BOJBI OT TEMIEPaTyphl
JKUJIKOCTH W IUIOMAAM €€ MOBEPXHOCTH, DJICKTPU3ALUs TEI M B3aUMOJCHUCTBUE DJIIEKTPUUECKHUX 3aPsJIOB,
B3aUMOJICMCTBUE MOCTOSHHBIX MArHUTOB, BU3yaJlu3alldsl MAarHUTHBIX MOJIEM MOCTOSSHHBIX MArHUTOB, JNEHCTBUS
MAarHUTHOI'O TOJI1 Ha IPOBOJHUK C TOKOM, CBOMCTBA JIEKTPOMArHuTa, CBOMCTBA JIEKTPOJABUTATEIIS IIOCTOSIHHOTO
TOKa): GOpMYIHPOBATH MPOBEPSIEMbIC MIPEATNOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOT0 000pYI0BaHNUA,
OMUCHIBATH XOJ1 OMbITa U (HOPMYJIMPOBATH BHIBOJIHI,

BBITOJIHATh NPSIMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BJIAXHOCTH BO3AYyXa, CHJIbI TOKA, HANIPSKEHUS C
WCIIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U NATUUKOB (PM3UYECKUX BEJIWYUH, CPABHUBAThH PE3yJIbTaThl U3MEPEHUN
C Y4ETOM 3aJaHHOM a0COJIFOTHOM MOTPEITHOCTH;

MPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOU (DU3MYECKOW BEIWYUHBI OT JIPYroil ¢ MCIOJIb30BAHUEM IPSMBIX
U3MEpPEHUN (3aBUCUMOCTh COMPOTUBJICHUS MPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAAM TOMNEPEYHOrO0 CEYEHUS U
YAEIBHOTO CONMPOTHUBJIEHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, UAYILIETO Yepe3 MPOBOJHUK, OT HAMPSKECHUS HA
MIPOBOJHUKE, HCCIIEIOBAHUE TMOCIEI0BATEIILHOTO U MapaJyIEIbHOTO COEIMHEHUN IPOBOJHHUKOB): IJIAHUPOBATH
UCCJIEIOBaHNE, COOMpPATh YCTAHOBKY M BBHITIOJNHATH M3MEPEHUs, CIeAys MPEIIOKCHHOMY IUlaHy, (pUKCHpOBaTh
pe3yNbTaThl TIOJYYCHHOW 3aBUCUMOCTH B BHUJE TaOMUI[ W TpauKOB, JAeNaTh BBIBOJABI IO pe3yJbTaTaM
UCCIIEIOBAHUS;



POBOJUTH KOCBEHHBIE M3MEpEHHUs (pu3mueckux BeauuuH (yIesibHas TEIUIOEMKOCTh BEIIECTBA, COMPOTUBIICHUE
NPOBOJHMKA, paboTa W  MOIIHOCTh DJEKTPUYECKOrO TOKAa): IUIAHUPOBATh HM3MEPEHHUsA, CcoOUpaTh
AKCIIEPUMEHTATILHYIO YCTAHOBKY, CIACAYS MPEIIOKEHHON HHCTPYKITUU, U BEIYUCIIATH 3HAYCHUE BEIIMUNHBI,
cOOJII0IaTh MIpaBUiIa TEXHUKH 0€30MaCHOCTH IpH padboTe ¢ 1a00paTopHbIM 000PYI0BAHUEM;

XapaKTepU30BaTh MPUHIIMIBI JCUCTBUS H3YUYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HUX
ornucaHusi (B TOM 4YHCIIE: CHUCTEMa OTOIUICHHs JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIepMETp, BOJIBTMETP,
CUETYMK JJIEKTPUYECKOM DHEPTUHU, OJJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeIbHBIE 3JICKTPONPHUOOPHI
(mIpUMepBI), FIACKTPUIECKUE TTPETOXPAHUTEIH, DIICKTPOMArHUT, JIEKTPOABUTATEIb MOCTOSIHHOTO TOKA), UCTIOIb3Ys
3HaHUS O CBOMCTBAX (PU3UUECKUX SIBJICHUI 1 HEOOX0uMbIe (PU3HUECKIE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA W HM3MEPHUTENIbHBbIC MPUOOPHI MO CXEeMaM M CXEMaTUYHBIM
pucyHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC, TMCHXPOMETP, TUTPOMETpP, IBHTaTeIh BHYTPEHHETO CTOPAHWSI,
AIIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI JJIEKTPUUYECKUX ILEMed C TMOCIeNOBATEIbHBIM M IMapalieIbHBIM
COEIMHEHHEM 3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AIEKTPUUECKUX LIETIEH;

MPUBOJAUTH MPUMEPHI (HAXOAUTH MH(GOPMAIIMIO O TPUMEPAX ) MPAKTUYECKOTO UCTIONB30BaHUS (PU3UUECKUX 3HAHUHN
B TOBCEAHEBHOM >KM3HM Il oOecnedeHusi O€30MacHOCTU Mpu oOpalieHuu ¢ OpudopamMu U TEXHHUYECKUMU
yCTPOMCTBaMH, COXPAHEHHUS 3I0POBbsI U COOIOICHUS HOPM DKOJIOTUYECKOTO MMOBEJICHHS B OKPY>KaIOIIEeH cpeie;
OCYIIECTBIATh MOUCK MH(pOpMannu pusndeckoro coaepxanus B HTepHETe, Ha OCHOBE MMEIOIINXCS 3HAHUN U
nyTéM CPaBHEHMSI JOTIOJHUTEIBHBIX UCTOYHUKOB BBIJCISTH MHPOPMAIIHUIO, KOTOPAs SBISIETCS MPOTUBOPEUNBOM
WJTM MOYKET OBITh HEJIOCTOBEPHOM;

UCTIONIb30BaTh MPH BHIMOJIHEHUH YYeOHBIX 33JaHUI HAYYHO-TIOMYJISIPHYIO JTUTEPATypy PU3NUECKOTO CONIEPIKaHus,
CIpaBOYHBIE MaTepHalbl, pecypchl ceTu HHTepHeT, BIaAeTh NpuéMaMyd KOHCIIEKTHPOBAHHS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3qaBaTh COOCTBEHHBIC MUCHMEHHBIC W KPATKHE YCTHBIE COOOIICHMs, 00001mas nHpopMaIuio u3 HECKOIbKUX
WMCTOYHUKOB (DU3UYECKOTO COJEpkKaHUS, B TOM YHCJE MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOCKTHOW WIIN
HCCJIEN0BATEIILCKON JIEATEIBHOCTH, IIPU 3TOM T'PaMOTHO MCHOJIb30BATh U3YUYECHHBIA MOHATUWHBIM armapar Kypca
(bu3HKH, COMPOBOKIATH BHICTYIIJICHUE MPE3CHTAIUEH;



IPU BBIMIOJHEHUN YYEOHBIX MPOEKTOB U MCCIEIOBAHUMN (PU3NYECKUX IMPOIECCOB paclpeAeisaTh 00S3aHHOCTH B
Ipylmne B COOTBETCTBUM C IIOCTAaBJIICHHBIMM 3aJa4aMH, CIEAUTh 3a BBINOJHEHWEM IUIaHA JECUCTBUU H
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B JEATENBHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHHMKaTUBHOE B3aMMOJIEHCTBHE, IPOSBIISA FTOTOBHOCTD Pa3peliaTh KOH(IIUKTHI.

K koHIy o0y4yenus B 9 kiiacce npeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD
y 00y4aromuxcs YMEHUM:

UCITOJIB30BaTh MOHATHUS: CUCTEMA OTCUYETA, MaTEpUANIbHASA TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUS, AedopMaius (ynpyras, IulacTU4ecKas), TpeHHUe, LEHTPOCTPEMHUTENBHOE YCKOPEHUE, HEBECOMOCTh U
NEeperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TSDKECTH TBEPIOTO Tella, pPAaBHOBECHUE,
MEXaHUYECKUE KOJICOAHWs M BOJHBI, 3BYK, MH(QPA3BYK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, IlIKasa
AJIIEKTPOMATrHUTHBIX BOJH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CIEKTPhl UCITYCKaHUS U MOTJIOLIEHUs, anbda,
0eTa- U TaMMa-U3Iy4YeHuUs, U30TOMbI, IAEPHAS] SJHEPTETUKA;

paznuyath SIBICHHUA (PaBHOMEPHOE U HEPAaBHOMEPHOE NPSIMOJMHEMHOE JBUKEHHE, PaBHOYCKOPEHHOE
IpSIMOJIMHEMHOE JBMKEHHE, CBOOOIHOE Ma/IEHUE T, PABHOMEPHOE ABM)KEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, pEaKTUBHOE JIBUKEHUE, KojieOaTeabHOEe JABMKCHHUE (3aTyXarollue U BBIHYXKJICHHBbIC KOJI€OaHUs), pe30HAHC,
BOJIHOBOE JIBIDKEHHE, OTPAKEHHUE 3BYKa, MPSAMOJIIMHEMHOE PaclpOCTPAHEHHUE, OTPAXKEHHE U MPEIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTPAXKEHHE CBETA, Pa3yioKEHHE OEJoro CBeTa B CHEKTP M CIOKEHUE CHEKTPaTIbHBIX I[BETOB,
JUCIIEPCHUST CBETA, €CTECTBEHHAs] PaJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOrO CIEKTpa H3IY4YEHHUs) I10
OIKCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;
pacno3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3MUECKUX SIBJICHUM B OKPYKAIOIIEeM MHpe (B TOM yucie (pusmyeckue
SIBJICHHSI B IPUPOJIE: IPUIIMBBI U OTIUBBI, IBMKEHHUE TUTaHeT COIHEYHON CUCTEMBbI, pEaKTUBHOE JIBUYKEHUE KUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMM, 3EMJIETPSICEHHUE, CEICMUYECKUE BOJIHBI, LlyHAMH, 3X0, [[BETa TeEJ,
ONTUYECKHUE SBJICHUS B MPHUPOAE, OMOIOrHUECKOe NEHCTBUE BUJIMMOTO, YIbTPA(PHOIETOBOIO U PEHTIEHOBCKOTO
U3ITyYEHUI, €CTECTBEHHBIN paguOaKTUBHBIA (POH, KOCMUYECKHE JIy4H, PaJMOAKTUBHOE U3Iy4YEHHE MPUPOTHBIX
MUHEPAJOB, IEHCTBUE PAIUOAKTUBHBIX U3TYUYEHUN HA OpPTraHU3M YEJIOBEKa), IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO
3a/layy B Y4eOHYI0, BBIJIEISAThH CYLIECTBEHHbIE CBOMCTBA (IpU3HAKH) (PU3UUECKUX SIBJICHUIA;



OIKCHIBaTh M3yUYEHHBIE CBOWCTBA Teld M (U3MYECKUE SIBICHUS, MCTOJIB3Ys (U3NUYECKUE BEIUYUHBI (CPEAHSS U
MTHOBEHHAsl CKOPOCTb TeJIa TP HEPABHOMEPHOM JIBUKEHUHU, YCKOPEHHE, IEPEMEILLIEHUE, Ty Th, YIIIOBas CKOPOCTH,
CHJIa TPEHHs, CHJIa YOPYTOCTH, CHJIa TSXKECTH, YCKOpPEHHE CBOOOJHOTO MaJCHHs, BEC Teja, MUMIIYJIbC Tela,
UMIYJbC CHJIBI, MEXaHHWYecKas paboTa U MOIIHOCTb, IOTEHIMAJIbHAS DSHEPIrUs TeNa, MOJHATOrO Haj
NOBEPXHOCTBIO 3€MJIM, MOTEHLMAJIbHAs DJHEPrUsl C)KATOM NPYXKHUHBI, KHUHETUYECKass »HHEpPrus, IMOJIHas
MEXaHUY€eCKasl SHEPIusl, NEPUO U YacToTa KoJieOaHUM, JJIMHA BOJIHBI, TPOMKOCTb 3BYKa U BbICOTA TOHA, CKOPOCTh
CBETa, IMOKa3aTeldb MPEIOMIICHUSI Cpeibl), MPH OMHCAHMHM NPABHIBHO TPAKTOBATh (U3UUYECKUNH CMBICH
UCIOJIb3YEMBIX BEJIIMYMH, 0003HAYEHUSI U €IMHULBI (PU3MUECKUX BEIUYUH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE
JNaHHY!0 (U3NYECKYI0 BEJIMYMHY C JPYTMMU BEJIWYMHAMH, CTPOUTHh TpaduKU H3YyUYEHHBIX 3aBUCUMOCTEH
(u3NYECKUX BEJITUUMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (GPU3HUECKHUE SIBJICHUS U MPOLIECCHI, UCIIOJIb3Ysl 3aKOH COXPAHEHHS SHEPTUH, 3aKOH
BCEMHPHOTO TATOTEHUS, MPUHUUIT CYNEPHO3UIUU CUJl, TPUHIUI OTHOCUTENbHOCTH ['anunes, 3akonbl HbtoTOHA,
3aKOH COXPAHEHHUs MMITYJIbCa, 3aKOHBI OTPAaKEHUS M IIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHEHMs 3apsI0BOTO U
MacCOBOI'0 YHCEN NPU AAEPHBIX PEAKIHIX, IIPU ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMChIBATh €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3MYECKHME TMPOIECChl M CBOWCTBA TE€lI, B TOM YHCIE U B KOHTEKCTE CHUTyal[ui
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABISATh IPUUUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHUE U3 2—3
JOTMYECKHUX IIaroB ¢ ONopoil Ha 2—3 HM3y4YEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHHUM, (PU3NUYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemaTh pacu€THble 3a/ayu (OMHUpAIOIIMECS Ha CUCTEMY M3 2—3 ypaBHEHMi), UCHOJb3ys 3aKOHbI U (DOpMYJIbI,
CBs3bIBAIOLIME (PU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHalIM3a YCIOBUS 3aJlayd 3aluChiBaThb KpPAaTKOE YCJIOBHE,
BBISIBJISITH HEJOCTAIOIINE WM W30bITOYHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (DOPMYIIbl, HEOOXOIUMBIE JIJISl PELIECHUS,
IPOBOJUTDH PACUEThI U OLIEHUBATH PEATTMCTUYHOCTD MOYYEHHOTO 3HaYeHUsI (PU3NUECKON BEIHUMHBI,
pacro3HaBaTh MPOOJIEMbI, KOTOPble MOXHO PELIUTh MPU MOMOIIM (PU3HUECKUX METOAOB, MCHOJb3Yysl OMUCAHUE
UCCJIEIOBAHUSI, BBIICIATH MPOBEPSEMOE MPEANOJI0KEHHE, OLICHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS
UCCJIEIOBAHMUS, JIEJaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOAEHUH U OIBITOB;



MPOBOJAUTH OMNBITHI MO HAOMIONEHUIO (PU3MUECKHUX SBICHUN WM (DU3HMUYECKUX CBOMCTB TeN (M3yuyeHHE BTOPOTO
3akoHa HploTOHa, 3aKOHA COXpaHEHUS PHEPIHH, 3aBHCHUMOCTh NEpHUOAA KOJEOAHUN MPYKUHHOTO MasTHUKA OT
Macchl Tpy3a M KECTKOCTU MPYKUHBI M HE3aBHUCHUMOCTh OT aMIUIUTYJbl MaJbIX KOJICOaHWM, MPSIMOIMHEHHOE
pacmpocTpaHeHUE CBETa, pa3jioKeHHe OeJoro CBeTa B CIEKTP, M3YyYEHHUE CBOWCTB H300paKeHHs] B IJIOCKOM
3epKajie U CBOMCTB HM300pakeHHUs MpeIMeTa B COOHMparolIed JTuH3e, HaOMIOJEHUE CIUIONIHBIX W JIMHEWYaThIX
CIEKTPOB U3IYyUYEHUS): CAMOCTOSTEIFHO COOUPaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHUS, OMUCHIBATD
X0/ OTBITA U €0 Pe3ynbTaThl, POPMYIHUPOBATH BHIBOIBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUI0 MPSMBIX H3MEPEHHM, OIpenaessis CpeaHee 3HauyeHHEe H3MepseMoit
BeNUYMHBl ((DOKyCHOE paccTosTHUE coOuparoiell JHMH3bI), OO0OCHOBBIBATH BBHIOOpP crmocoba U3MEpPEeHUs
(M3MepUTENBHOTO MPUOOpa);

IPOBOJNTH HCCIEIOBAHHE 3aBUCHUMOCTEH (PU3UYECKHX BETMYUH C HCIOJB30BAHUEM TMPSIMBIX H3MEpPEHUH
(3aBHCHMOCTB ITyTH OT BPEMEHHU MIPU PABHOYCKOPEHHOM JIBH>KEHHH 0€3 HayadbHOM CKOPOCTH, IEproia KojieOaHu
MaTEMaTUYeCKOro MasiTHUKAa OT JJIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTPa)XXEHUsSl CBETa OT yrja MaJieHus U yria
NpeJIOMJICHUST OT YIUIa TMaJeHMs): IUIAHUPOBATh HCCJIEIOBAHHE, CAMOCTOSTEIBHO COOUpATh YCTAHOBKY,
¢buKCcHpOBaTh PE3yNbTATHI MOJYICHHON 3aBUCMMOCTH (PU3MYECKHX BEJIMYMH B BHJE TaOMUI] U TpaduKOB, Ie1aTh
BBIBO/JIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS,

IPOBOJNTH KOCBEHHBIE HW3MEpPEHHUS (U3MUECKUX BETUYMH (CPEAHSsI CKOPOCTh M YCKOPEHHE Tela MpHu
PAaBHOYCKOPEHHOM JIBMKCHUH, YCKOPEHHE CBOOOJHOTO MaJCHUsSI, KECTKOCTh MPYKUHBI, KOIPPUIIMEHT TpeHus
CKOJBKEHHS, MeXaHuueckas padoTa M MOIIHOCTh, YacTOTa W TEPHOJ KOJEOAHWM MaTEeMaTUYECKOTO U
NPYXKHHHOTO MAasTHUKOB, OINTHYECKas CHJIa COOHMparomiell JMH3bI, pPaTuOaKTHBHBIA (OH): TUIAHUPOBATH
U3MEpEeHHs, COOMpaTh DKCIEPUMEHTANIbHYIO YCTAaHOBKY M BBINOJHITh W3MEPEHUs, CIEAys TPEAIOKEHHOM
WHCTPYKITUH, BBIYUCIIATh 3HAYEHUE BEIUYMHBI U aHAIM3UPOBATH MOJYYEHHBIE PE3yJbTaThl C YYETOM 3aJlaHHOMN
MOrPETHOCTHA U3MEPEHUN;

COOJTI0IaTh TIPaBUIJIa TEXHUKH 0€30MaCHOCTH TpH paboTe ¢ 1ab0paTopHBIM 000PYI0BAHHUEM;

pasnuyaTh OCHOBHBIC MPHU3HAKH M3YYCHHBIX (PH3UYECKHX MOJEJeH: MaTephalibHas TOUYKa, aOCOJIOTHO TBEPAOE
TEJIO0, TOUCYHBIH UCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, IJIaHeTapHas MOJIENh aToMa, HYKJIIOHHAs! MOJIeTIb aTOMHOTO
AApa,



XapaKTepU30BaTh MPUHIUMBI JIEHCTBHS HM3YyYCHHBIX TPUOOPOB M TEXHHUYECKUX YCTPOHCTB C OMOPOH Ha HX
onucaHus (B TOM 4YHCIE: CIHIOMETp, JATYUKU TOJOXKCHHS, PACCTOSHUS W YCKOPEHUs, paKeTa, 3XOJOT, OYKH,
nepuckor, (oTroanmapar, ONTHYSCKAE CBETOBOJBI, CIIEKTPOCKOIN, TO3MMETp, Kamepa BuibcoHa), HCIONB3ys
3HAHUS O CBOMCTBAX (PU3UYECKUX SBICHUI M HEOOXOIMMBIC (PU3MUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTUYHbBIE PUCYHKH M3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, H3MEPUTEIBHBIX PUOOPOB
Y TEXHOJIOTHYECKUX TPOIIECCOB NPU PEIICHUH YIeOHO-TIPAKTHYCCKHIX 3a/1a4, ONTHYECKHE CXEMBI JUIS TIOCTPOCHUS
M300paKEHHI B TNTIOCKOM 3€pKaJie U COOMpAroIei JTNH3E;

NPUBOAUTH IPUMEPHI (HAXOAUTh HHPOPMALIHIO O IPUMEPAX) MPAKTUYECKOTO UCIIOIb30BaHUS (PU3MUYECKUX 3HAHUM
B TIOBCEIHEBHOW JXM3HU JUIsI oOecreyeHHss Oe30MacHOCTH MpU OOpamieHHH C NpudopaMd M TEXHHYECKUMHU
yCTPOHCTBAMH, COXPAaHEHHS 3/I0POBbsI U COOJIIOIEHHSI HOPM DKOJIOTHUECKOTO MOBEICHHS B OKPYKaIOIIEH cpere;
OCYIIECTBIIATh MOMCK WHPOpMANuu (U3MYecKoro cojaepkaHusi B VHTepHETe, CaMOCTOSATENBHO (OPMYITHPYS
TIOMCKOBBIA 3alpoC, HAXOJWTh IYTH ONPEACICHHS TOCTOBEPHOCTH IIOJyYEHHOH HWH(POPMAIMU HA OCHOBE
UMEIOIINXCS 3HAHUI U JOMOTHUTEIHHBIX UCTOYHUKOB;

UCTIOJIb30BATh MIPH BBHITIOJHEHUN YUEOHBIX 3a/IaHUil HAYYHO-TIONMYJISIPHYIO JIUTEPATypy (PU3NUECKOTO COJCPKAHNUS,
CIIpAaBOYHBIC MAaTepUANIbI, pecypchl ceTh VIHTepHeT, BiageTh NPUEMAMHU KOHCICKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3JIaBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHHSI HA OCHOBE MH(POPMAIIUU M3 HECKOJIbKUX UCTOYHHKOB
¢u3nveckoro conuep)KaHus, MYOJUYHO TMPEICTABISATh PE3yIbTaThl MPOEKTHOW WM HCCIIEA0BATEILCKOM
NESITEIPHOCTH, TPU 3TOM T'PAMOTHO HCIIONB30BaTh W3YYEHHBIH MOHSATHHHBIA ammapaT HM3y4aeMoro pasziena
(U3UKU ¥ COMPOBOXKIATH BHICTYIUICHUE MPE3ECHTANNEH ¢ y4ETOM 0COOCHHOCTEH ayTMTOPHH CBEPCTHUKOB.



CUCTEMA OIIEHKU JOCTUKXEHUA OBYYAIOIIUMUCSA INTAHUPYEMBIX PE3YJIBTATOB
OCBOEHUSA OBPA3ZOBATEJIBHBIX ITPOI'PAMM HA YPOBHAX OCHOBHOI'O OBHIEI'O U CPEJHEI'O
OBHLIEI'O OBPA30BAHUA

YUYEBHBIN ITPEJIMET «®U3UKA»

B cootBercTBHU ¢ TpeOOBaHUAMHU (DeaepaIbHBIX TOCYJaPCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB OOILEro
00pa3oBaHMs OLEHKA YYEOHBIX TOCTHKEHUH MO (PU3MKE, KaK U 10 IPYTrUM y4eOHBIM MpEeaMETaM, peain3yer
CHUCTEMHO/ICSITEIbBHOCTHBIM, YPOBHEBBIN M KOMIUIEKCHBIN MOAXOAbI. [I1aHupyeMble pe3yabTaThl 0 (PU3NKE MOKHO
00BEAMHUTD B HECKOJIBKO IPYII:

1) ocBOeHME NOHATHIHOIO arapaTa (MCIOJIb30BaAHNE MMOHATHUN, paClIO3HABAHUE SIBJICHUM, OTIMCAHUE SIBJICHUH MpU
NOMOIIM (PU3NUECKUX BEIUUYUH, UCIIOIb30BAHUE 3aKOHOB I XapaKTEPUCTUKU MPOLIECCOB, paboTa ¢ MOJCIISIMU);

2) hopMUpOBaHHE METOI0JIOTUYECKUX YMEHUH (OCBOEHHE METOJOB HAYYHOT'O TIO3HAHMSI, TPOBEECHUE OMBITOB IO
HaOMIOICHUIO (PU3UUECKUX SIBJICHUI, MPOBEAECHUE MPSIMBIX U KOCBEHHBIX U3MEPEHU, HCCIEA0BaHUI 3aBUCUMOCTEN
(bU3nYECKUX BEJIMYHH, COOJII0ICHUE MPaBUi O€30M1aCHOTO0 TpyAa Npu padboTe ¢ JabopaTOpHLIM 000PYyI0BaHUEM);

3) pelleHre KaueCTBEHHBIX U PACUETHBIX 33/1a4 (00BsICHEHUE SBIEHUI U TPOLIECCOB, TPUMEHEHUE TEOPETUUECKOTO
MaTepuaa Juisl pelueHus 3a1a4);

4) noHMMaHHe MPUKIATHOTO 3HAYEHUS TOJYYSHHBIX 3HAHUN (YMEHHS IPUBOJUTH MPUMEPHI TPAKTUUECKOTO
UCIOJIb30BaHus (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM KM3HU, XapaKTEPU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX
pUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTMUECKUX MPOIIECCOB, PACIIO3HABATh (PM3UUECKHUE SIBJICHUS B OKPY KaIOIIEH
KU3HH);



5) ymenue paboTath ¢ uHpopMaruen GU3NIECKOro coaepkaHus (KPUTHICCKU aHATM3UPOBATh HHPOPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB, (POPMYIUPOBATh U apTyMEHTUPOBATh COOCTBEHHYIO TIO3HIINIO). YUUTEIIO Ha
OCHOBaHWU TpeiokeHHoro B @PII mepedns mpeaAMETHBIX pe3yIbTaTOB HE0OX0IMMO cPOPMHUPOBATH TEMATUUECKHE
TUTAHUPYEMBIE PE3YNIBTATHI ISl KaXKIOM TEMbI M BHYTPU KaXKIO0T0 pe3yJbTaTa COCTAaBUTh MIEPEYCHb YMCHHIA,
dbopMHpOBaHNE KOTOPHIX B COBOKYITHOCTH 00€CIIEUYNBACT JOCTIKCHHE INIAHUPYEMOTO PE3YIbTaTa M CIIY>KUT OCHOBOM IS
no00pa 3aTaHUi OIEHOYHBIX MPOIIEAY].

Buabl BHYTPHUIIKOJbHOI'0O ONCHUBAHHUSA

Ha Bcex ypoBHsX o0uiero o0pa3oBaHusl BBIIESAIOT JBE OOJIbIINE TPYMIbI OLIEHUBAHUSA: BHYTPEHHEE
(BHYTPHILKOJIBHOE) OLIEHUBAHUE U BHEIIIHEE OLIEHUBAHUE (TOCYAapCTBEHHAs! UTOIOBAasl aTTECTALUs], BCEPOCCUIMCKHE
IPOBEPOYHBIE PA0OOTHI, MOHUTOPUHIOBBIE UCCIIEIOBAHUS (eepabHOTO, PErHOHAIBHOIO YPOBHEH). BHyTpuIIKOIBHOE
OLICHHMBAaHHUE IPpeIHAa3HAaYaeTCs JUIsl OpraHu3aluy Ipolecca 00y4eHUs B Kjlacce 10 yueOHbIM IIpeIMeTaM U PeryIupyercs
JIOKaJIbHBIMH aKTaMU 00pa30BaTeabHON opranu3anuu. K BU1aM BHYTPHUILKOJIBHOTO OLIEHUBAHUS MTPEAMETHBIX
PE3YJIBTaTOB OCBOEHUS 00pa30BATEIbHBIX IPOrPAMM OTHOCSATCA:

— CTapTOBas TMAarHOCTHUKA, HAMPABIICHHAS HA OIIEHKY OOIIel TOTOBHOCTH 00yYaromerocs: K 00y4eHHIo Ha JAaHHOM YPOBHE
00pa3oBaHus;

— TEKyIllee OLICHUBAHUE, OTpakarolllee UHIAUBUIYAIbHOE MPOJBIKEHUE 00YyYaIOIIerocss B OCBOCHUHU TPOrpaMMbl y4eOHOTO
peaMeETa;

— TCMATUYCCKOC OLICHUBAHUC, HAITPABJIICHHOC HA BBIABJIICHHUC U OLICHKY JOCTUKCHUS O6paBOBaTeJ'H>HBIX PE3yJIbTATOB,
CBs3aHHBIX C U3YUYCHHUEM OTACIIBHBIX TEM 06pa3013aTeJ15H0ﬁ IIpOoTrpaMMBI;

— MIPOMEKYTOYHOE OIICHUBAHUE 110 UTOTAM U3YUYEHUS KPYIMHBIX OJIOKOB 00pa30BaTEIbHON MPOTPaMMBbI, BKITFOYAIOIIEH
HECKOJIBKO TeM, UJIU TI0 (POPMHUPOBAHUIO KOMILJIEKCHOTO 0JIOKA Y4e€OHBIX JICHCTBUIA;



— UTOTOBOE OIICHWBAHKE PE3YIbTATOB OCBOCHUS 00Pa30BaTEIIBPHON MTPOTPaMMBI 3a yueOHBIN roa. OaHa U3 CyIIEeCTBEHHBIX
3a/1a4y TEKYIIEr0 ¥ TEeMaTHYECKOT0 KOHTPOJISI — MOATOTOBKA 00yJarouuxcsi K IPOMEKYTOYHOM 1 UTOrOBOM OIIEHKE (32
4YEeTBEPTh, MOIYT0JIhe, B KOHIIE y4eOHOTO To/1a).

B laHHBIX pEKOMEHJALUAX PeYb UAET O TEKYIIEM OLICHUBAaHUU.
Tekyliee oneHuBaHue

Texyias olleHKa BKIIOYAET NEPUOANYECKHE TPOLEAYPBI OLIEHKH UHIUBUAYAIBHOIO MIPOABUKEHHS 00YUarOIIEerocst
B OCBOEHHUH IPOrpaMMbl yueOHOTO npeamera «Pu3nkay. Pe3ynbrarhl TeKylel ONEeHKH ABISIFOTCS OCHOBOU 20 11t
WHIUBUyaIA3allMi y4eOHOro npoiecca. TeKkyias oleHKka MOKeT ObITh (DOPMUPYIOLIEH, TOAIEP>KUBAIOLIEN U
HaNPaBJISAONIEH YCHIIHS 00YYaroIIerocsl, BKIIOYAOIEH €ro B CAMOCTOATEIbHYIO OLEHOUHYIO JIEATENbHOCTD, U
JUarHOCTUYECKOM, CIIOCOOCTBYIOIIEH BBISIBICHHUIO M OCO3HAHUIO YUUTENIEM M 00yUYaroIIMMCsl CYIIECTBYIOLIUX MTPOOIEM B
oOyueHuu. Tekyliee OlleHUBaHUE MOKET MPOBOJUTHCS Ha KaXKJIOM YPOKE U BBISBIISITh JOCTUKEHUS OTAEIIbHBIX
oOyyJarouuxcs B IpoLecce U3y4eHusl yueOHoro matepuaina. B TekyIieil oleHKe UCIOb3YIOTCS pa3InuHble (POPMBI U
METO/1bl IPOBEPKH (YCTHBIE U MUCbMEHHBIE OMPOCHI HA YPOKaX, KPaTKOBPEMEHHBIE CAMOCTOATENbHbIE padOThI, TOMAIIIHHUE
paboThl, HHAUBUAYAJIbHBIE U TPYIIIOBbIE MPOEKTHBIE U HCCIIE0BATENbCKHUE PA0OThI, CAMO- U B3aUMOOLIEHKA, pediekcus,
OLICHOYHBIE JIMCTHI U IPYTUE) C YU4ETOM 0COOEHHOCTEN yueOHOro npeaMera «Ou3nka» U METOJAUKHU NPErnoJaBaHusl,
peAIN3yEMOU YUUTEIIEM.

JI1s1 ycTaHOBJIEHUS YPOBHSI OCBOSHUS O0YYAIOIIUMHUCS KaKI0M TEMbI Kypca MPOBOAUTCS TeMaTHUECKast
JMArHocTrka (oreHka). Jlmarnoctuka — cnoco0 MoJydeHHsI H3MEpseMbIX MOKa3aTese 00yueHus, 00eCreuynBaroINX
00BEKTUBHOE U BCECTOPOHHEE U3yUECHHE YCIOBHUM U PE3yIbTaTOB Y4EOHOr0 MpoIecca, Clocod MposiCHEHUS BCeX
W3MEHEHUM, KOTOPhIE TPOUCXOISAT B MO3HABATEIHLHOM IIPOIIECCE.



OueHuBaHue YCTHOTO ONPOCA

B ®PII o yue6nomy npeamety «Dusmnkay nepeuncicHsl Bce IpeIMeTHbIE Pe3yIbTaThl, KOTOPhIE TOJKHBI OBITH
OCBOCEHBI U KOTOPBIE BEIHOCATCS HA TEMAaTUYECKUI U UTOTOBBII KOHTPOJIb, B TOM YHCJIE U HA TOCYJaPCTBEHHYIO HTOTOBYIO
arrecranuio. Mcnonap3oBaHue HAyYHbIX MOHATHH, N3Y4EHHBIX (PU3MUECKUX BEIMYMH U 3aKOHOB OLICHUBAETCA B IIpOLIECCe
OTIMCAHUS ¥ XapaKTEPUCTUKH CBOMCTB Tell M (M3MUECKUX SBICHUNA. B paMkax TeKyiel mpoBepKH 1Meaeco00pa3Ho s
BCEX BHOBb BBOJUMBIX ()OPMYJT M 3aKOHOB 0Opaliath BHUMaHUE Ha:

— MOHUMaHUe (GU3UUECKOTO CMbICIIA UCTIONB3YEMbIX BEJIMUMH, UX 0003HAYCHUS U €IMHULIBI (PU3UUECKUX BEJINYUH;
— MOHUMAaHUE CJIOBECHOM (HOPMYIMPOBKHU 3aKOHA, CYTH 3aKOHOMEPHOCTH, BHIPAXKEHHON (HOPMYJION;

— 3HaHHE MAaTEeMAaTHYECKOTO BBIPAXKEHUS 3aKOHA, (POPMYJI, CBA3BIBAIOUIUX JTAHHYIO (PU3UUYECKYIO BETUUUHY C APYTUMHU
BEJINYNHAMU;

— YMEHHUE CTPOUTH IpadMKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYHUH.

B pamkax ycTHOro onpoca B IpakTUKE YUUTEIs] PUIUKUA HIMPOKO MPUMEHSIOTCS «KapTOUKN» (HU3MUECKON
BEJIMYMHBI, (PU3UUECKOr0 3aKOHA, (PU3UUECKOT0o MpUOOpa UK YCTPOMCTBA U T.JI., KOTOPBIE SBIISIFOTCA ISl 00y4aroIerocs
CBOETO pOJia MHCTPYKLMEN (TIJIAHOM) AJIs1 IOCTPOEHUS IIOJTHOTO OTBETA.

le/l.fl/lepbl Kpumepues OyeHUu6aHusl YCnHsvlx onpocoe

3ananue Kputepun niis oneHNBaHuA MOJHOTHI OTBETA

Onucarts 1o MIaHy 1) Kakoe cBOMCTBO Tes WU SIBJICHUN XapaKTepU3yeT TaHHAas




(bU3HYECKYIO BEIUUYUHY

BEJINYMHA?

2) Onpenenenrie PU3NYECKON BETUUHHBI.

3) ®opmyiia CBs3M AaHHOM BeTUYUHBI (TpadUKy 3aBUCUMOCTEH ).
4) EnuHuIel BETMYMHBI B MEXKITYHAPOIHON CUCTEME SAMHMII.

5) IIpubop/crocoObl U3MEpEHUsT BEITMUUHbI

Onucarts 110 IJIaHy

bu3nIeCcKuil 3aK0H

1) CnoBecHas popMyIUpoOBKa 3aKOHA.
2) MaremMaTu4ecKoe BBIPAKEHUE 3aKOHA.

3) Hazpanue n CAMHUIIBI N3MCPCHUS BCCX BCIIMUYNH, BXOAAIINX B
3aKOH.

4) OnbITHL, MTOATBEPAKAAIONINE CIIPABEIIMBOCTD 3aKOHA.
5) [IpumMepbl TpUMEHEHMS 3aKOHA Ha MTPAKTUKE.

6) YcaoBus (rpaHuilbl) TPUMEHUMOCTH 3aKOHA

Onwucate 1o MIaHy

(bU3UICCKHMA

1) Llensb omnbiTa.

2) CxeMa ombITa.




(MCTOpUYECKHUI) OTIBIT 3) YcnoBus, mpu KOTOPBIX OCYIIIECTBIISCTCS OTIBIT.
4) XoJ omnbITa.

5) Pe3ynbrar omnbiTa (€ro HHTEPIPETALINS)

Onwcatp no miany 1) HasnaueHue yCTpOMCTBA.

5 2) Cxema ycTpoOMCTBa.
(prsaeckuit mpadop/ 3) IlpuHIwmn AeHCTBUSA YCTPOMCTBA.

YCTPOHCTRO 4) IlpaBuia MoJIb30BaHUs YCTPOMCTBOM U €TI0 MPUMEHEHHUE

Kputeprem orieHKH 1 mepeBoia B OTMETKY YCTHOTO OTBETA MOXKET CIIY>KUTh HAJIMYWE U MPABHIIBHOCTH ATHX
9JIEMEHTOB, 0003HAaUECHHBIX B IJIAHE.

OT1MmeTKka «5» BBICTABIISIETCS 3a BCPHOC MMPCACTABICHUC BCCX DJICMCHTOB, BXOIAINNX B IJIAH OTBCTA.

OtrmeTka «4» BBICTABJIACTCA, COOTBETCTBCHHO, ITPHU HAJIMYHUK HCTOYHOCTHU B OAHOM M3 3JICMCHTOB OTBCTA WUJIX IIPpU
OTCYTCTBUH OOHOI'O U3 3JICMCHTOB.

HwxHss rpannna 0oTMeTKH «3» COOTBETCTBYET YCTHOMY OTBETY, B KOTOPOM BEPHO MpeCTaBiIeHO He MeHee 60%
AJIIEMEHTOB OT MOJIHOTO OTBETA.



OTMeTKa «2)» BBICTABISAETCA, €CJIM 00YUYaIONINICA HE PACKPBIBAET OCHOBHOE COJIEpKaHUE MaTepuaia (IpeICcTaBICHO
MeHee 60% 371eMEHTOB OT MOJIHOTO OTBETA).

AHJIOTUYHBIE KPUTEPUU MOMKHO MCIIOJIH30BAThH JIJI OLICHUBAHUS KPATKOBPEMEHHBIX KOHKPETHBIX TUCbMEHHBIX 3aaHuM
IPU OpraHu3aluu padOThl ¢ MaTEPUAIOM yueOHHUKA.

OuenyuBaHve NUCLMEHHOTO ompoca

Ha 06a3e ocBoeHHBIX 3HaHMM (BEIMUKH, (OPMYJI, 3aKOHOB) 11€71€c000pa3HO NMPEAJIOKUTh TUChbMEHHBIE 3aJJaHUsI C
KpPaTKHM OTBETOM Ha ONMKMCAHHUE U XapaKTEPUCTUKY CBOMCTB Tel U (pusnyeckux sineHui. Takux 3agaHuii 6a3o0Boro u
MOBBIIIEHHOT'O YPOBHEW CII0KHOCTU B UMEIOILIEMCSI apCEHalIe IUIaKTUUYECKUX CPEJICTB JOCTATOYHO MHOTO (33/1aHus C
KpaTKUM OTBETOM B BUJI€ LU(PBI UM YUCIIA, HA MHOXKECTBEHHBIN BbIOOP, HA COOTBETCTBUE JIIEMEHTOB JIByX MHOXECTB, Ha
3anoiHeHue nponyckos). Hanbonee pacnpocTpaHeHHBIMU SBJISIFOTCS 3aJaHHsI HA BBIYMCIICHUE BEJIMYMHBI B Pa3IMYHbBIX
CUTYalUsX, KOTOPbIE IPOBEPSAIOT YMEHHS HCII0Ib30BaTh pa3InyuHble (POPMYJIbl U 3aKOHBI B CTAaHAAPTHBIX Y4EOHBIX
CUTYyalUsIX.

B kauecTBe cienyrolero mara yyuTesno Heo0X0AuMO MoA00paTh 3aJaHusl, IOCTPOSCHHbIE HA KOHTEKCTE KU3HEHHOU
CUTyaluu. PekoMeHIyeTcs NCIoib30BaTh KOHTEKCTHBIC 3a/1aHus TI0 paboTe ¢ rpadukoM, TaOIUIIeH UITH CXEMOM, KOTOpBIE
napauIeTbHO C IPEIMETHBIMUA YMEHHUSMH MIPEAToNaratoT OpMUPOBAHKE U OIEHKY YHUBEPCATbHBIX YU€OHBIX ACHCTBUN
(YVY]1) no pabote ¢ undopmarmeii: 4reHre u noHuManue nadopmaiuu (HanpuMmep, HaX0XKACHUE 3HAYCHUN BEJTMYHH 110
rpaduky), MOHUMaHUE U UHTEpHpeTanysa nHpopmaluu (HampuMep, COOTHECEHHUE YYaCTKOB IrpaprkoB ¢ GU3MUECKUMU
poLeccaMu, KOTOpbIe OHU OTPAXKaIOT, ONPEAeNICHUE XapaKTepa U3MEHEHUS BEJIMUMH Ha OT/AEIbHBIX y4acTKax rpaduka,
npeoOpazoBaHre HHGOpMAIUU U3 TAOIUILIBI B TpaduK U T. 11.) U IpUMEeHEeHHe rpaduyeckoi nHopMauu B U3SMEHEHHOU
WJIM HOBOW CUTyaluu. J{71sl OlleHWBaHWsl yMEHHI BHITIONHSATH 33/1aHUS Ha ONHMCAHUE U XapaKTEPUCTUKY CBONCTB Tell U
duznIeCKUX SBICHUH 11€J1ecCO000pa3HO MPOBOANTH KPATKOBPEMEHHBIE MIPOBEPOUYHBIE TECTOBBIC PaOOTHI, COEPIKAIIINE
©a30BOT0 W MOBHIIIEHHOTO YPOBHEH ci10x)HOCTH. KonmndecTBo 3aanuii B paboTe 3aBUCUT OT THITA BKIIFOUEHHBIX 3aJJaHUH U
OT BpEMEHH, OTBOJIMMOMY Ha BBINOJIHEHUE TecTa. Hanpumep, 1u1st paboTel Ha 15 MUHYT 3T0 Mory ObITh 3—4 3a7aHUs



0a30BOTO YPOBH: CJIOKHOCTH € KPATKHUM OTBCTOM B BUJIC YK CJId NJIX HA COOTBCTCTBUC U 2 3aJIaHHs ITOBBIIICHHOT'O YPOBH:A
CJIO’)KHOCTH Ha MHO>KECTBEHHBIM BLI60p.

[TpumepHas mikaia nepeBoja Oaxia B OTMETKY (pa3padaTbIiBaeTCsl B 00pa30BaTEIbHON OpraHU3aIiN):
HIDKHHUI TTOPOT 0OTMETKHM «5)» COOTBETCTBYET MOIydeHUI0 He MeHee 80% OT MaKCHMalIbHO BO3MOXKHOTO 0asa;
HIDKHUN TTOPOT 0TMETKH «4» COOTBETCTBYET MOIy4YeHUIO He MeHee 60% OT MakcCMMaibHO BO3MOXKHOTO 0asia;

HIDKHUN TOPOT IIKOJILHOM 0TMeTKH «3» onpenensercst 0amioM, COOTBETCTBYIOIIUM BBIIIOJHEHUIO 3ajaHii 6a30BOro
YPOBHS CJI0KHOCTH He MeHee yeM Ha 60%;

OTMETKAa «2» COOTBCTCTBYCT BBIITOJIHCHHUIO MCHCC UCM 60% 3aHaHHﬁ 0a3oBOro YPOBHA CIIOKHOCTH.
OIIHHM 13 BaXKHEUIIINX PE3YJILTAaTOB O6y‘-ICHI/I}I (bHBHKG ABIEICTCA PCHICHHUC KAQUCCTBCHHBIX U PACUYCTHBIX 3a1a4.

Peliennst kaueCTBEHHBIX 3a71a4 MPEACTABIISIOT COOO0M PacCyKJICHUS, COCTOSIIINE U3 PsZia CBI3aHHBIX JPYT C APYTroM
MPUYUHHO-CJICICTBEHHBIMH CBSI3SIMH YTBEPKIACHUM, KOTOPBIE MOAKPETUISIIOTCS CChIKAMU Ha CBOMCTBA SIBIICHUH, (hOPMYIIbI

Y 3aKOHBI. Penienne pacyeTHbIX 3a/1a4 — TAK)KE 3alUCh JJOTUYECKHU CBSI3aHHBIX YTBEPKICHUM, HO ITPEACTABICHHBIX B BUJIE
dbopmyIl, MaTeMaTUYECKUX MPeoOpa3oBaHUM U BHIYUCIICHUM.

KpI/ITepI/II/I OLICHUBAaHUA KQUCCTBCHHBIX 3aJa4 JOJI?KHBI 6aBI/Ip0BaTBC$[ Ha BBIACIICHHUU CIICAYIOINNX 3JICMCHTOB PCIICHHA:

1) o6ocHOBaHUE OTBETA, COCTOSAIIEE U3 HECKOIBKUX JIOTHUYECKUX 1IAroB C YKa3aHUEM Ha CBOMCTBA sIBJIEHUM, (DOPMYJIbI WU
3aKOHBI, KOTOPbIE OATBEPKIAAIOT BEICKA3aHHOE YTBEPKICHHUE;

2) yKa3aHUE Ha CBOMCTBA SIBJICHUH, (POPMYIIBI UM 3aKOHBI, KOTOPHIC TTOATBEPKIAIOT BRICKA3aHHOE YTBEPKICHHE;

3) OTBET Ha MOCTABJICHHBIN B 3a/1a4€ BOMPOC.



[TockoJibKy MOJIHOE 0OBSICHEHUE MPEINOIaracT NOCTPOCHUE HE MeHee 2—3 JIOTMYECKUX IIaroB ¢ ONMOPOil Ha He
MeHee 2—3 U3y4YEeHHBIX CBOMCTBA (PM3UUECKUX SIBICHHUM, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH, TO MPHU OLICHUBAHUU
1[€71€CO00Pa3HO BBIJEIATH B PEIICHUH KaU€CTBEHHBIX 3a]1a4 MOJHOCTHIO BEPHOE PEIIEHUE, KOTOPOE COACPKUT BCE
HEO0OXOMMBbIE AIIEMEHTBI, U YaCTUYHO BEPHOE PEIICHHUE, KOTOPOE OILICHUBAETCS MO MPUHIIUITY BRIUUTAHUS 0aJIOB 3a
OTCYTCTBYIOIIME HEOOXOAMMBIE JIEMEHTHI MOJIHOTO 000cHOBaHU. [Ipu olleHNBaHNY pelIeHHs KAYeCTBEHHBIX 3314
PEKOMEHTyeTCs UCIIOJIb30BaTh 0000IIEHHbBIE KpUTEPUH OlleHHBaHUA Takux 3afanuii B KM OI'D (Ha ypoBHE OCHOBHOTO
obmero oobpazosanusi) u KM EI'D (Ha ypoBHE cpeaHero olmiero oopasoBanusi) 1mo Gusmnke.

KpI/ITepI/II/I OLCHHBAHMA PACUCTHBIX 3a/la4 OCHOBBIBAIOTCA Ha O6H_[€HpI/IHSITOM B MCTOJUKC O6y‘IeHI/IH (1)I/I3I/IKC II1aHe
PCIICHUA paCUCTHBIX 3a1a4, KOTOpBIﬁ BKJIFOYACT CICAYIOIIHNE 3JICMCHTHI.

1) paboTa ¢ ycnoBueM 3aj1auu: 3anuch «JlaHo», BKIIOYas TaHHbIE U3 YCJIOBUA 33/1a4M U CIIPABOYHBIE BEJIUYHHBI,
HEOOXOMUMBbIE AJIs PELLECHUS 3a]auu;

2) o0bocHOBaHKE (PU3UYECKOIN MOJENIN: IPEICTABICHUE PUCYHKA, €CIIA 3TO HEOOXOUMO sl IOHUMAaHUs PU3nYeCcKon
CUTYyalllH, YKa3aHHUE Ha TO, KAKHE SIBJICHUS WJIH IPOLECCH PACCMATPUBAIOTCS, KAKME 3aKOHOMEPHOCTH MOKHO
MCITIOJIB30BATh JJI PEIICHUS 3a]a4l U YeM MO>KHO MTpeHeOpeyb, 4TOObI CUTYAIlUsl OTBeYasia BIOPAaHHON MOJIENH;

3) 3amuch BceX HEOOXOAUMBIX JJIS PEIICHUS 3a]]a4u 3aKOHOB U (OpMYT;
4) mpoBeJicHUE MaTEMAaTUIECKUX MPEeOOPa30BaHUMN U PacUETOB, MOTYyUYCHUE OTBETA;
5) mpoBepka OTBEeTa OJHUM U3 BEIOPAHHBIX CIIOCOOOB (HAIIPUMED, C YU€TOM MTPOBEPKH €IMHUI] U3MEPEHUS BEJTMYHH).

Pemenne pacueTHOM 3a1a4M OLIEHUBAETCS 10 MMCBMEHHOMY OTBeTY. Kak nmpaBuiio, Bce MyHKThI, KpOMe
000CHOBaHUS MOJEIH, BXOJST B MUCbMEHHOE PEUICHUE U 0053aTeNIbHO TPEOYIOTCS OT 00YUaIOIIUXCs TPU PELICHUU
JTO0BIX 3a/1a4. A aHaJIU3 YCIOBUS 3aJlauM, BBIOOP MOJENH U HEOOXOAUMBIX YPABHEHHM OOBIYHO MPOTOBAPUBAETCS TOJIBKO
ycTHO. [Ipu 3TOM Ipu NOBTOPEHUM OJTHOTUIHBIX 33]1a4 €r0 MHOTOKPAaTHO HE O3BYUMBAIOT, U Y 00yJarouuXxcs He



BbIpabaThIBaE€TCsl YMEHHE IPOBOAUTD MOJHBIN aHATN3 (PU3NIECKUX MTPOLIECCOB U 0OOCHOBBIBATH BHIOOP 3aKOHOB U
¢dopmyi. [losToMy as1s TEKYILIEro OLIEHUBAHUS LIETIECOOOPA3HO U ATOT ITYHKT BKJIKOYATh B MUCbMEHHBIN OTBET XOTs OBl B
BUJIE HEOOJIBLINX KOMMEHTApUEB.

[Ipu oneHMBaHMM MUCbMEHHBIX PELLIEHUI paCUETHBIX 33]1a4 PEKOMEHIYETCsI 10 BO3MOKHOCTH Ha BCEX ATanax
CIOJIb30BaTh 00OOIIEHHBIE KPUTEPUU OlleHuBaHus Takux 3aaanuii B KUM OI'D (Ha ypoBHE OCHOBHOTO OOIIIETO
obpazoBanmsi) u KM EI'D (Ha ypoBHe cpemnero oo1mero oopasoBanus) 1Mo GusmkKe.

Crnenyer 0OpaTuTh BHUMaHHUE, YTO COMIACHO 00001meHHbIM KpuTepusim I IA pacueTHas 3aaya He CUMTAETCS
PELIEHHOM, €CIM OTCYTCTBYET 3alIUCh BCEX HEOOXOIMMBIX ISl PEILICHHUS 3a/1a4i 3aKOHOB U (pOopMyJI.

ypOBeHb CJIOKHOCTH PACUYCTHLBIX 3aJa4 3aBUCHUT OT TOT'O, IIPCAIIOJIAracT JIM PCIICHHUC NCIIOJIb30BAHHUC (I)OpMy.TI u
3aKOHOB N3 OI[HOﬁ WX HCCKOJIBKUX TCM OAHHOI'O pa3aciia, U3 OJHOI'O MJIM ABYX Pa3acCiIOB IIKOJIBHOI'O KypcCa (1)I/IBI/IKI/I, oT
HCIIOJIB30BaHM SIBHO HMJIM HCABHO 3aHaHHOﬁ MOJICIIHN.

Jlist onipesiesieHrst ypOBHsI CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSl YMEHUI peliaTh pacyeTHBIC 3a/1a4d TPU U3yUYECHHUH
KQKJI0M TeMbl PEKOMEHYETCS POBOAUTH CAMOCTOSITENIbHBIE PA00THI, 3aAaHUsI KOTOPOI BKIIFOUAIOT pACUETHBIE 3a/1a4u
Pa3HOTO YPOBHS CIOKHOCTH.

CamocrosiTesibHBIE PA00ThI MOTYT CIIY>)KUTh YJOOHBIM HHCTPYMEHTOM TEKYIIETO OLICHUBAHUS: PE3YJIbTAThI BBHIIOJIHEHUS
3aJlaHui padOThI MO3BOJIAT MPOAHATIMZUPOBATH AJIs KAXKIOr0 00y4aroIerocs TeKyInid ypoBEHb OCBOEHUS TOT'O WJIM HHOTO
IIPEAMETHOIO pe3yJbTara

TemaTudeckas KOHTPOJIbHAS pab0Ta MOKET OJJHOBPEMEHHO BKJIIOYATh 33/IaHUS Ha OTIMCAHUE M XapaKTEPUCTUKY
CBOMCTB TeJ ¥ (PU3UYECKUX SBJICHUHN, KaU€CTBEHHbBIE U PAaCUETHBIC 3a]]a4l PA3HOTO YPOBHS CJI0KHOCTH, M OLICHUBATH 110
COBOKYITHOCTH YPOBEHb OCBOCHHUS TPYIIIBI IPEAMETHBIX PE3YJbTaTOB Ha COACP)KAHUHU U3Yy4aeMON TEMBI.

HpI/I OIICHHUBAHNU PE3YJIbTATOB BBIIIOJIHCHUA CaMOCTOATCIBHBIX HIIN TCMATUYICCKUX pa60T PECKOMCHAYCTCSA
HCIIOJB30BATh CIICAYIOIIUEC ITOAXOAbI IIPpU MEPEBOAC IICPBUIHOIO OaJi1a 3a BBIIIOJHECHHUE pa6OTBI B OTMCTKY:



HWKHHUHA IIOpor OTMETKH «S» COOTBCTCTBYCT BBIIIOJITHCHUIO BCEH pa6OTBI HC MCHCC UCM Ha 80%;
HWKHHUHA IIOpor OTMETKH «4» COOTBCTCTBYCT BBIIIOJITHCHUIO BCEH pa6OTBI HC MCHCC UCM Ha 60%;

HIDKHUM IOPOT OTMETKHU «3» ornpenensiercs 0aljioM, COOTBETCTBYIOIIUM BBITIOJIHEHUIO 3aJJaHUd 0a30BOT0 YPOBHS
CJIO)KHOCTHU HE MeHee ueM Ha 60%;

O0TMETKA «2)» COOTBETCTBYET BHIMOJIHEHHIO MeHee YyeM 60% 3amannii 6a30BOro YpOBHS CIOKHOCTHU
Kpurepuu oueHuBanusi CpOPMHUPOBAHHOCTH
METOJ0JIOTUYECKUX YMEHUI

B 61oke MNPpCAMCTHBIX PE3YJIbTATOB, CBA3aHHOM C CI)OpMI/IpOBaHI/IeM MECTOOOJIOTHYCCKUX yMeHI/IfI, MOXXHO BBIACIUTH ABC
qaCTHU: TCOPCTHUICCKOC OCBOCHHNC MCTOJOB HAYYHOI'O IIO3HAHUS 1 (1)OpMI/IpOBaHI/I€ OKCIICPUMCHTAJIBHBIX YMCHI/Iﬁ

TeopeTnueckoe 0OCBOEHNE METOI0B HAyYHOT'0 MMO3HAHUS NpeanoaraetT (opMupoBaHUe YMEHHI:

— pacno3HaBaTh IPOOJIEMbI, KOTOPHIE MOKHO PELIUTh MPU NOMOIIN (U3UUYECKUX METOIOB;

— (OpMyYIUPOBATH TUIIOTE3Y WIH LI€Tb OMUCAHHOTO MCCIIEIOBAHUS;

— IUTAHUPOBATH OMBIT C YYETOM U3MEPEHUS U3MEHSEMBIX BEJIMYMH U 00€CIeYeHUsI HEN3MEHHOCTH OCTaIbHBIX TAPAMETPOB;
— BbIOMpaTh 000PYI0BaHUE U U3MEPUTEIIbHBIE PUOOPHI,

— OLICHMBATh IPABUJIBHOCTH MOPSAKA IPOBEICHUS UCCIEI0BAHUS;

— OLICHMBATh JOCTOBEPHOCTh PE3YJIbTATOB U3MEPEHUM;

— UHTEPIPETUPOBATH PE3YyIbTATHI OIBITA, IPEACTABICHHBIC B BUI€ TAOIHIIHI WU TPA(UKOB;



- q)OpMYJII/IpOBaTB 00OCHOBAHHEIC BBIBOJBI Ha OCHOBC ITPCACTABIICHHBIX PC3YJILTATOB.

OrneHnBaHNe JOCTHXKEHUS 3TOTO Pe3yiabTaTa MPOBOJUTCS MPHU MOMOIIK Pa3HOOOPA3HBIX 3a/laHU TEOPETUYECKOTO
XapakTepa, KOTOPbIE CTPOSATCS Ha ONMKMCAHUU PA3JIMYHBIX U3MEPEHUI U ONBITOB. /(151 MPOBEPKHU OCBOCHHS TEOPETUUECKHUX
3HaHUH 00 HIMIUPUUECKUX METOJaX HAyYHOI'0 MO3HAHMS PEKOMEHAYETCS B TEKYIEe OLICHUBAHUE U TEMAaTHUYECKUE
pOBEpOYHBIEC PA0OTHI BKIIOYATh OJIOKH 3a/1aHUi U3 OAHKOB I10 OLIEHKE €CTECTBEHHO-HAYYHOM IrPaMOTHOCTH.

B nanHom citydae ciieryeT oTOMparh T€ OJIOKH 3aaHuil (MK TPYMIbI 3a1aHUi 13 OJIOKOB), KOTOPHIE
OPHUEHTUPOBAHBI HA IPOBEPKY MOHUMAHUS OCOOCHHOCTEW €CTECTBEHHO-HAYYHOI'O UCCIICIOBAHMS. 3a/IaHUs B 3TUX OaHKaxX
CTPOSITCS Ha CUTYalUsIX )KU3HEHHOTO XapaKTepa, He MOBTOPSIIOT MaTepruall yaeOHUKA U TO3BOJISIIOT OLICHUTh
c(hOpMUPOBAHHOCTH COOTBETCTBYIOIINX YMEHUIN Ha YPOBHE NIEPEHOCA 3HAHUM B HE3HAKOMYIO CUTYAIHIO.

Jlist oueHns cpOpMUPOBAHHOCTH YMEHUM BBINIOJIHATH 33/IaHHSI HA TEOPETHYECKOE OCBOEHUE METOJI0B HAYYHOTO
MO3HAHMS 11€JIECO00Pa3HO MPOBOIUTH KPATKOBPEMEHHBIE IIPOBEPOUHBIE TECTOBBIE PA0OTHI, COAEPIKAIINE 3aJaHUS
0a30BOr0 M MOBBIIEHHOT'O YPOBHEMN CIOXKHOCTH.

KonudecTBo 3amanuii B paboTe 3aBUCUT OT THUIIA BKIIOYEHHBIX 33/laHUl, 00beMa OHTEKCTa U BPEMEHHU, OTBOJIUMOMY Ha
BBITIOJTHEHHE PAOOTHI.

[TpumepHas 1mkana nepeBoja Oaniia B OTMETKY (pa3padaTbiBaeTcsi B 00pa3oBaTeIbHON OpraHU3aIum):
HIDKHUNA TOPOT 0OTMETKM «5)» COOTBETCTBYET IMOJIyuyeHHI0 He MeHee 80% OT MakCHMaibHO BO3MOXKHOTO 0asua;
HIDKHHUN TOPOT 0TMETKM «4» COOTBETCTBYET IMOJIyueHHUI0 He MeHee 60% 0T MakCMMalibHO BO3MOXKHOTO Oasuia;

HIDKHUI TOPOT HIKOJIEHOM 0TMETKHU «3» ompenenseTcs: 6aioM, COOTBETCTBYIOIIMM BBITIOJHEHUIO 3aJJaHi 6a30BOT0
YPOBHS CJI0KHOCTH HE MeHee ueM Ha 60%;

0TMeTKA «2» COOTBETCTBYET BBINOJHEHUIO MeHee ueM 60% 3amanuii 6a30BOT0 YPOBHS CI0KHOCTH.



[Tpu n3ydennn GU3UKN 0COOYIO POJTh UTPAIOT JTa0OPATOPHBIE M MPAKTHYECKUE paOOTHI, BEITIOIHICMBIC HA PEATbHOM
000py1I0BaHUM.

[TpenmeTHbIC pe3yabTaThl O (prU3HKE B 4acTH (POPMUPOBAHUS IKCTIEPUMEHTAIBHBIX YMEHUN MIPEyCMAaTPUBAIOT OCBOCHUE
oOyuaromuMucs: 0000LIEHHBIX MPEACTABIECHUI 00 UCIOIb30BaHUM METO/I0B HAYYHOTO ITO3HAHUS B CAMOCTOSITENIbHOM
NEATEIBHOCTH:

— HaOJII0ICHNE ABJICHUH U IOCTAaHOBKA OIBITOB MO0 OOHAPYXEHHIO (PaKTOPOB, BIMSIOMIMX HAa MPOTEKaHUE JaHHOTO
(pM3UYECKOTO SBJIECHUSA/TIPOLIECCA;

— IIPOBCACHUC IIPAMBIX 1 KOCBCHHBIX HSMGPGHI/Iﬁ;

— UCCJICIOBAaHNE 3aBUCUMOCTH OJTHOM (PM3NUECKON BETUIMHBI OT IPYTOH C MPECTaBICHUEM PE3yJIbTaTOB B BHJIEC rpaduka
WJIM TaOJIUIIBI;

— IpOBEpPKA 33JaHHBIX MPEAINOJIOKEHUN (TIpSAMbIE U3MEPEHUS (PU3NUECKUX BEJIMUMH U CPAaBHEHUE 33JaHHBIX COOTHOILIEHUIN
MEXIY HUMH).

Bo rjiaBy yrjia CTaBUTCA OCBOCHHC O6yanOHIHMI/ICH 0606HICHHI>IX IUIAHOB IIPOBCACHHUA UCCIICAOBAHUA: IIOCTAHOBKA ICIIN
OKCIICPUMCHTAJILHOI'O UCCIICAOBAHMAA,

BBIOOp crioco0a u3MepeHus, aJIeKBaTHOTO TTOCTABICHHOM 3a/1a4¢e;

ONPENEIIEHUE JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTaTa HA OCHOBAHUM NPOCTEUIINX METOJOB OLIEHKH ITOTPEIIHOCTEN
U3MEpPECHUM.

B yueOHOM mpoliecce OIeHMBaHKUE BBHITOTHEHHS 00yJarOIIMMUCS J1a00paTOPHBIX PabOT CKIAABIBACTCS U3 ABYX
COCTaBJIAKOLIUX:



— cOOCTBEHHBIX HAOJIOJICHUN YUHUTEIIA 3a X0J0M padOTHI;
— IPOBEPKH 3aNOJHEHUS MTMCbMEHHOTO OTYETa O JJaOOpaTopHOM pabore.

B pamMkax HaGmrofeHIS 32 X0/I0M paOOThI OTIECHUBAIOTCS TPOIEAYPHBIC YMEHHUS: COOpPKa AKCIIEPUMEHTATBLHOM
YCTaHOBKH, COOJIOZICHHE TIJIaHa MTPOBEICHUSI U3MEPECHHUS OTBITA, TIPABUILHOCTD CHATHUS MTOKa3aHUN H3MEPUTEIBHBIX
npuOopoB, cOOII0IeHUE MpaBUil 0€30MaCHOTO TpyJa MpHU paboTe ¢ 1adopaTOPHBIM 000PYIOBAHUEM.

[Ipu dbpoHTaNBEHOM BBINOJHEHUH J1a00PATOPHOM PAOOTHI YUUTENh MOKET (PUKCUPOBATH HEOUYETHI B IEATEILHOCTH
oOyyJarouuxcsi, KOTOpbI€ 3aT€M BIMSIIOT Ha OLIEHKY pa0oThl. Kpome 3THX mpeIMETHBIX YMEHUN LEIECO00Pa3HO MPOBOAUTD
OLICHKY PETryJIITUBHBIX YHHBEPCAJIbHBIX YUEOHBIX IEUCTBHI (IIJITAaHUPOBAHUE pa0OTHI, CIEA0BAHKE IUIAHY U KOPPEKLIUS
JEHCTBUM U T. I1.), @ TAK’K€ KOMMYHHUKATUBHBIX YMEHUH B 4aCTU MEKIMYHOCTHOTO OOLIEHMSI, TIOCKOJIbKY J1a00paTOpHbIE
paboThl, Kak MPaBUIIO, BBIOIHSIOTCS B Mapax. 3/1€Ch MOKHO 0OpaliaTh BHUMaHHE HA OCOOEHHOCTH BO3HUKHOBEHMSI
KOH(JIMKTOB U UX pa3pellieHue, KOPPEKTHOCTh OOLIEHHS 00yUaroUIMXcs APYT € APYTOM.

B nMCbMEHHOM OTYETE OCHOBHBIE 3JIEMEHTHI OLIEHUBAHUS — 3TO PUCYHOK WJIM ONMCAHUE SKCIIEPUMEHTAIBHON
YCTaHOBKH, 3aMHUCh MPAMbBIX H3MEPEHUH C YUETOM aOCOIIOTHOMN MOTPEIIHOCTH, rpaduK, €CIIU OH MPEAYCMOTPEH
XapaKTepoM padoThl,

1 (OpMyYIMPOBKA BBIBOJA 10 PE3yJIbTaTaM ONBITOB. TakuM 00pa3oM, UTOrOBasi OTMETKA 32 BHINIOJIHEHUE Ja00OpaTOPHOM
paboThI CKIIABIBAETCS U3 PE3YIbTATOB HAOJIOICHUH 32 IIPOLIECCOM €€ BBIIOJIHEHUS, a TAK)KE OLIEHKH MMHUCbMEHHOTO
0T4eTa, B KOTOPOM JIOJKHBI OBITh MIPEJICTABJICHBI TaHHbIE U3MEPEHUH U CIIETaHbl BBIBOBI.

Kpurepuu onieHMBaHUS TUCbMEHHOTO 0TYeTa (DOPMYITUPYIOTCS YUUTEIEM CTPOrO B COOTBETCTBUM C TIPeiaraeMoiu
WHCTPYKIIMEH 1O BBITIOJHEHUIO SKCIIEPUMEHTAJILHOTO 3a/aHusl. [Ipu 3TOM «OauIbHBIN BEC» KPpUTEPUATILHON MTO3UIINH,
CBSI3aHHOM C MPABUJILHOCTBIO MPSIMBIX U3MEPEHUM, TOJDKEH OBITh CYIIIECTBEHHO BBIIIIC.

Taxum o6pa3om, Ipu OLIECHUBAHUH SKCIIEPUMEHTAIBHBIX 3aJaHU, BBITOJIHIEMBIX Ha peabHOM 000pYy10BaHUH,
OCHOBHOM aKIIEHT JieJaeTcsi Ha GOPMUPOBAHUE YMEHUS TPOBOIUTH MPSIMbIE U3MEPEHHUS.



[Ipu olleHMBaHUY BBITIOTHEHUS SKCIIEPUMEHTAILHBIX 3a/IaHUI Ha TTPOBEACHNE KOCBEHHBIX H3MEPEHUHN 1
UCCJIeIOBAHNE 3aBUCUMOCTEN (DM3UUECKUX BEJIMUMH 1€]1eCO00pa3HO HUCTOIb30BaTh 00001eHHbIe kpuTepun KM OI'D no
busuke.

Kpurepuu oneHuBaHus NPOCKTHOM
U HCCJIE10BATEIbCKOH AeATeIbHOCTH

[TporpaMMa pa3BUTHS YHUBEPCAJIBHBIX yUE€OHBIX IEHCTBUH 10JKHA ObITh HalpaBjeHa B TOM YKcie Ha (GOPMUPOBAHUE Y
00yJaroumxcsi CACTEMHBIX IIPEICTABICHUNA U ONbITA IPUMEHEHUS METO0B, TEXHOJIOTHI U (POPM OpraHU3aluyd NPOEKTHON
U y4eOHO-HCCIIE0BATENbCKOMN NEATEIbHOCTH JJIs JOCTHKEHUSI MPAKTUKO-OPUEHTUPOBAHHBIX PE3YyJIbTaTOB 00pa30BAHMUS.

Bo3moxknas cucrema OLICHUBAaHUA (y‘—II/ITCJ'IeM WK 4JICHAMU )KIOpI/I) WHAWBUAYAJIbHOI'O IIPOCKTA UJIM UCCIICAOBAHUA
NpcacTaBjiCHa B Ta6J'II/II_I€

(0 — JCATCIIbBHOCTDb OICHCHA HCYAOBJICTBOPUTCIIBHO, 1 - JACATCIBHOCTD OLICHNBACTCA KaK HaCTHYHO BBIIIOJIHCHHA, 2 —
ACATCIBHOCTDh OICHUBACTCA KaK BBIHOJIHeHHaH)



JeATeIEHOCTE, TOISKANIAR MLEHEE

bamam

[IocTanoeEa OpoQuIeMEl, 82 AKTYATEHOCTE, 0OOCHOBAHHE 02
Briop aeKEaTHEIX CIocoD0E ERNOMHEHRA OPOeETa (IPCEeSeHA HoC e 0EaHHA ) 02
CooTEeTcTEMe EHIOpaHHOH GopMEl  EOHEYHOTC IPOOYVETA Ipobiaene (LIemH 02
HCCITESOEAHIA )

CTeneHp packpelTHA Opo0ieMEl E COOTESTCIEHH C ONpPeIedsHHOA TeMol OpoekTa 02
(MccaemoEanmT)

Henomesopamme  FMerompcd  (HSHYECEHE SHAHFEI 2H  COOCOO0E  JeHCTEHA 02
E COOTEETCTEHH C TeMOH MpOeETa H (HIH) HCCIeq0EaHHA

[lomce B oOpaboTha HAEQOPMATHH (ATeFEAaTHOCTE HHEPOPMAIEH, IOIHOTA, 02
pasHOoOOpaIHE HCTOMHHECE )

PopMyTHPOEKA EHEOOOE H (MMM 0D0CHOEAaHHE H pPEAMHSAONT DOPHEATOID 02
pemeHnA (oDOCHOBAHHOCTE ERECIOE B COOTEETCTERH C HCTIOIBSyeMol redopuaei)
[L1armposasie H VIPAETEHHE NOGHARATEMEHOH JEATEIBHOCTED EO BIEMEEE 02
Odopraerme paboTel (CCOTBETCTEHE  TpPeDOBAHHAM, — SATEYAM IIPOSETA 02
HITH HCCTE0BaHAR, HATHYIHE CCHUTOK Ha HCTOWHHEH H T. IL)

[IpeacTaEacHne pesVIBTATOE (CTPVETVPHPOEBAHHOE H IPAMOTHOE HIIOEEHME, 02
CAEROBEHAE EPEMEHHEDN PAMEAM H T. II.)

OreeTs BOTIPOCH (apTyMeHTHPOEAHHOCTE, COOTEETCTEHE PESVARTATAM paGoTEL 02

HAYYHAA JOCTOESPHOCTE)




Camoonenka paboTsl H  pesyneTaTa  (COOTESICTERE ERIOPAHHOH —IIpoDIeMe 02
H CTIENEH:L €& pelleHAd, VAOBISTEOPEHHOCT: PesYALTATOM, ELIIOIHEHME ILTAHA
H EPEMEHHRIX PaMOE paboThl, MpeseRTaIHA PaboTh

| Beere 24

PEKDMCH.IEU;HH 00 EBICTAEICHHKY OIMETOE & MPOCRTHVHY HCUICIOEATCIIBCEYEY

ACATENRHOCTE.
Ormerka w2n WIn wdm wSn
Bazme uesee O DALIOE 611 12-17 18-24

HabGnrogenue 3a X0J0M BBIIOJIHEHUS TPYIIIIOBOI0 MPOEKTA MO3BOJISET AOMOIHUTEIBHO BbICIUTD JUIsl OLIEHUBAHUS
aKTUBHOCTH/MHUIIMATUBHOCTh YUE€HUKA MPU paboTe B IPyMIIE HAa BCEX dTanax MpOBEACHUS NMPOEKTa, yMEHUE pa3peliaTh
KOH(DJIMKTHBIE CUTYAILIMH, a TAKXKE CAMOOILIEHKY CBOET0O BKJIaJa B pabOTy IPYIIIIbI.

OO6pazoBaTenbHasi OpraHU3aIvs MOKET KOHKPETU3UPOBATh KPUTEPUH OLICHUBAHUS YUY€OHBIX UCCIIEI0OBAHUM U MTPOCKTOB.
MoryT OBITh UCTIOJIB30BAHBI TOTIOJHUTEIBHBIC KPUTEPUH, KACAIOIIHECS TOCTHHKCHUS TIPEIMETHBIX MM METAIPEIMETHBIX
pe3ynbTaTOB O0YUEHHUS B MPOIECCE PeaTU3aIMK UCCICIOBAHUS WU MPOEKTA: KPEAaTUBHOCTb, IETATHLHOCTD U
PEATUCTUYHOCTD Pa3paboTaHHOTO croco0a pemieHus NpoOIeMbl U T. Tl. ITH AOMOTHUTEIIbHBIE KPUTEPHUH JTIOJKHBI OBIThH
3apaHee U3BECTHBI 00YYAIOIIUMCS, UMETh BHIPAKEHHUE B JIOMIOJIHUTEIBHBIX 0ariax, TakKe JOKHO ObITh CKOPPEKTUPOBAHO
COOTBETCTBHE OTMETKE.

Peduiexkcus, camooneHka

OcHoBHas 3a1a4a (OPMHUPYIOMIETO OIIEHUBAHUS — Pa3BUTHE PEDIICKCUN U CAMOOIICHKH O0YJarOIINXCsl. Y YUTEIb,
obecrnieunBasi Ha ypoOKax PEryJsipHYIO U MOCTOSHHYIO 0OPaTHYIO CBS3b, MOTUBHUPYET 00YUYAIOIINXCSI COBEPIIICHCTBOBATh
cBoe 00y4eHHe, 0CO3HABATh KPUTEPUU OLICHHUBAHUS, BOBJIEKATHCS B CAMOOLICHKY U Pe(IIEKCHIO.



O} dekTUBHBIME TPUEMaMH PA3BUTHS CAMOOIICHKH SIBJISIOTCS UCIIOIB30BAHUE YEK-JTUCTOB (I JIUCTOB
CaMOOIICHKH ) MPAKTUYECKU Ha KaXKJOM YPOKE M OTYETOB MO CAMOOIICHKE IO UTOraM HECKOJIBKUX YPOKOB WJIM UTOT'aM
V3y4EHUS TEMBI.

Yek-11CThl MOTYT MpEJJIaraTbCsi B pa3inyHOM (popMe B 3aBUCUMOCTH OT (POPMBI ypoKa U XapakTepa Uu3y4aemMoro
matepuana. Camas npocras popma — 3To TabauIa, B KOTOPOU MO OOIIMM Ha3BaHHeM «UTO y3HATIN U YeMy HayJUITUCH)
NIEPEYUCIICHBI 33/1a4U YPOKa, KOTOphIe (POPMYITHPYIOTCS B I€ATEIHLHOCTHOM popme:

3HaAro (bOpMYHy HNJIN 3aKOH, IIOHUMAaro (1)I/I3I/ILIGCKI/II\;1 CMBICJI BCIIMYHNH, MOT'Y pa3jiIndaThb,
MOT'Yy pacCIio3HaTb, MOT'Y IIPUBCCTHU IIPUMCPLI, MOT'Y 06’L}ICHI/ITB, MOI'y pClInTb 3a4a4y,
MOI'Y COCTAaBHUTD IIJIaH OIIbITA M T. II.
HpI/I 9TOM B KAXKJIOM CJIy4aC YMCHHC «IIPHUBA3BIBACTCA» K KOHKPCTHBIM 3JICMCHTAM COACPKAHUSA YpOKa.

Pe3ynbTarhl aHanM3a 4YeK-JIMCTOB MO3BOJISIOT BBISIBUTH 3aTPYAHEHUS 00YYAIOIIUXCS U 3alNIaHUPOBATh UHAUBUIYAIbHYIO
KOPPEKIMOHHYIO padoTy Ha MOCIEAYIOIINX YPOKaX, a TAKKE BbIICIUTh PE3YJIbTATHI (YMEHHUS ), KOTOPbIE OCTAIUCH HE
OCBOCHHBIMH MHOTMMH OOYYAIOIIMMUCS KJIAcca, M 3aIUIaHUPOBATH JTOTOJHUTEIbHBIC 3aaHus 1151 (QOPMUPOBAHUS ITUX
yMEHUH NpH paboTe Ha CIAEAYIOMIUX YPOKaX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3. /IBu:keHre U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Alaperine xuaKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHOe AaBICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctsie MexarHsMEI > . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



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 KVIACC

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



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 KJIACC

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

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

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

41 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3zgea S. KBanToBbI€ siBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®dusnka — HaykKa 0 IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEININHEI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTIHNKa
TeMmeparypbl"”

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPONY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C TIOMOILBIO MOAEIEN

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD TOJIETA IapHKa,
MYIIECHHOI'O0 TOPU30HTAJIBHO, TEM
OoJpIIie, YeM OoJIbIie BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa LHOK
a HUC JHCKp p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 CraproBasi JUarHoCTHKa. bubnuoreka [IOK
JIBH>KeHUE 4acTUIl BEIIESCTBA https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OmnbIThI IO
9 HaOJII0JICHUIO TEIJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIIECTBa
B3aumocBsI3b MeXy CBOWCTBaMU
BEIIECTB B Pa3HBIX arperaTHBIX
11 COCTOSIHMSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCc00OEHHOCTH arperaTHbIX COCTOSTHUI
BOJBI
MexaHndecKkoe IBMKEHIE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmmorexa [TOK
P P p https://m.edsoo.ru/ff0a05c6
JBHOKEHHUE
bu6mmoreka [IOK
13 Cxopocts. EquHuIe! ckopoct
p JUHHAT P https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHHU OBMKEHUS bubmmorexa [TOK
y p https://m.edsoo.ru/ff0a0ae4
Nuepuyst. 3aK0H HHEPLIUH.
15 BzapII)MoaeﬁCTBHe TeJ'IpKaK NpPUYAHA bubmmorexa [TOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS Tell
16 [TnoTHOCTH BemecTBa. Pacder Macchbl bubnmnoreka [JOK
1 00BbeMa TeJla 0 €ro IMIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabota «OnpezneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agad mo reMme "IIOTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCcTHKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «M3yueHue
20 3aBHUCHUMOCTH PACTSKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa HOK
" " https://m.edsoo.ru/ff0al1778
3ama4 o teme "Cuiia TsHKecTu
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexa [HOK
dusnuecKne XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 Hswepettne ci. JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CWJI, HallpaBJIEHHBIX
26 MO OJHOM nnpﬂii)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTBYIOAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B npUpose U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopnas pabora «3yuenue bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCUCTBYIOIIEH CUIIbI
Pemrenue 3agau mo remam: «Bec

31 tenay, «['paduyueckoe n3ooOpakeHue bubnnoreka [HOK
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduuaeckoe n3odpakeHUe CUID»,
«Cunbi»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJINYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBIIEHUS ra3a oT 00béEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepemaua maBiaeHHS TBEPABIMU
35 TGJ‘II;I\?I/I, )KEJIKOCTRMI/I u f");ISaMI/I. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «JlaBienue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackansa» https://m.edsoo.ru/ff0a2826

38 CooOmiarommecst CoCyabl bubmmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK

39 Tunpasniieckuii npecc https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
KHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannbt
CYILLIECTBOBAHUSA BO3 HOU
41 }GILH TE B3 " 3 e 0CThb bubanorexa [JOK
ODOTIOHUII SEMIIH. SaBHCHM https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Boszyxa. Ammocheproe nasene https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMoChEpHOTO JaBICHHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3 0CTb aTMOC(EepHOTO
» aBUCUMOCTB aTMochepHOT - BuGmorexa LOK
FIABJICHI OT BHICOTBL Hall YPOB https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau nmo reme
"ATmocdepHoe naBieHue"
efcTBHE oc a3za Ha
- JleiicTBHE KUIKOCTH U Ta3a H BuGmorexa OK
HTOTPYYREHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOIIEH CUJIIBL, bubmuorexa [JOK

JEWCTBYIOIIEN HA TEJIO, TOTPYKEHHOE
B KHUJKOCTB)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Telsa B BoJie OT 00bEMa MOrpyKEHHOM
B JKUJKOCTh YaCTH TeJay

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopnas pabota
"KonctpyupoBanue apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MomnocTts. EquHune MOITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOM MpU
HoabEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

[Ipoctele MexaHu3MBI. Ppryar.
PaBHOBecue cun Ha peiyare

57

58

KonrtponsHas pabora no teme
«JlaBreHme TBEPBIX TEI, KUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
IpoBepoyHas pabora

PesepBHbIit ypok. Pabora ¢ Tekctamu
1o TeMe «JlaBieHue TBEPABIX TE,

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUJKOCTEH U Ta3oBy / Beepoccuiickas
poBepouHas paboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHi paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemrenue 3agad mo teMe «Y CI0BUSA
paBHOBECHSI pblUara

Koaddumment nonesnoro neicTpust
MexaHu3ma. JlaboparopHas pabota
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

Pemenue 3agau mo teme "Padora,
momHocTh, KITI"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunyeckas SHEpIusl.
Kunernueckas u noTeHaibHas
SHEPIUs

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

64

65

66

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPENETICHHE
WU3MEHEHNS KHHETUYECKON U
MIOTEHLIMAJIbHON YHEPTUU IIPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBubrii ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK



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

o TeMme "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0adee6

68

PesepBHbIii ypok. Pabora ¢ TekcTamu
no teme "Pabora. MomHoOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
[1]
Jr:[;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:yTjI‘eHI/lﬂ :)Igl?a[:():a:fenbﬂme
padoThI padoTshI pecypen

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-

1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 bubmorexa LHOK

https://m.edsoo.ru/ff0a5256

MTOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1

3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,

4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEIIECTBA HA OCHOBE IMOJIOKEHHI
MOJICKYJSIPHO-KUHETHYECKON TeOpHH

bu6nmoreka [JOK

5 Kpucrannuueckue u amopgHbie Tena 1 https://m.edsoo.ru/Ff0a5800

5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530

7 CraproBas quarsoctuka. TerioBoe 1 bubnnorexka [JOK
pacLIUpPEHUE U CHKATUE https://m.edsoo.ru/ff0a5a26
Temmeparypa. CBsI3b TEMITEpaTyphl CO

8 CKOPOCTBIO TETTIOBOTO JIBUKCHHS 1
YJaCTHII

9 Buytpennss sneprus. CrocoOsl 1 bubmuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPTrUn https://m.edsoo.ru/ff0a5c60

10 Buasl Tenonepenaun 1 bu6nmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpox-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIECTB U MaTEPHUAIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976

13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnnoreka [HOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacuer konmuecTBa TEIOTHI,

15 HEOOXOMMOTO JJIsI HarpeBaHus Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBa. Y IelbHas TEIIoTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJI0Ta TUIaBIeHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BJIAYKHOCTH BO3/yXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/I TermmoBoro aBurarens.
TenuoBble ABUTATENN U 3aILATA
OKpY’Karollen cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo teme
"TermnoBble siBIcHUA. V3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"
Dnekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snextpuueckux 3apsiioB.
33 OnemeHTapHbii 3apsaa. Ctpoenue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKHUI TOK, YCIOBUSI €T0
36 cymiecTBoBanus. IcTOUHUKH bubnmorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U AUDIEKTPUKHT"
39 DNEeKTpUYECKU TOK B MeTaJljax, bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlaboparopHas pabota
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JITaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [HOK
MPOBOJHHUKA OT €r0 JJIMHBI, TUIOIIAIHA https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
Jlaboparopnas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnegoBarenpHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabota "IIpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnoreka [JOK
IIOCJIEI0BATEILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
ATA P https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60prl u II:/IOH_I:I)OCTI/I SHGKTpI/I‘ICCKOFO Bubmaorexa ITOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
53 3IIEKTPUUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
54 ITocTosSIHHBIE MAarHUTEI, X
B3aUMOJECHCTBUE
VYpok-uccnenosanue "M3yuenue bubnnoreka [JOK
55 . "
MOJIEH ITIOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOe I10J1e
56 3eMIIH U €ro 3HaYeHue JUIS )KU3HU Ha bubmnorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIeKTpUUECKHUE 3apsab.
57 3apsHKEeHHBIE TeJI:a U UX ’ bubmmorexa LHOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
KonTponbHas pabota mo Teme
"DHIEeKTPUUECKHE 3apPSIIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE Tella U UX

B3auMozAeucTBUsA. [10CTOSHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

npoBepouHas paboTa

59

60

61

62

63

64

65

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MaroutHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE
T10JI€ KaTYyIIKH C TOKOM

[IpuMeHeHne PJEKTPOMArHiuTOB B
TexHuke. JJaboparopHas padora
"N3yueHue neicTBUSI MArHUTHOT'O
TOJIs1 HA MPOBOJHUK C TOKOM"

DNeKTpOABUTATENIb TOCTOSHHOTO
Toka. Mcnonp3oBaHue
JIEKTPOBUraTeNeil B TEXHHYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboThI AnekTpoaBuraTesns”

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DJICKTPHUECKOW DHEPTUH.
DJEeKTPOCTaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

[ToaroroBka Kk KOHTPOIBHOM paboTe
110 TeMe "DIJIEKTPUUECKHE U

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MATrHUTHBIE SIBJICHUS"

KonTponbnas pabora no teme

66 "DNEeKTpUYECKHE U MaTHUTHBIC 1 bubmorexa LHOK
P | https://m.edsoo.ru/ff0ach14

SIBJICHUS
PesepBHblit ypok. Pabota ¢ Tekctamu bubnmoreka [JOK

67 1
1o teme "TerioBbie ABIeHUA" https://m.edsoo.ru/ff0accbe

68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
1o TeMe "MaruuTHeie siBJICHHS"

OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

[NPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue i[:;:enuﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBH)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IO)I 1 9acToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENnbHOE YCKOPEHUE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHoOpelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuiia ynpyrocti. 3akon I'yka https://m.edsogru/fanecaZ
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTH
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUsD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenenenue bubmuoreka [IOK
KO3 PHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 [IepBas kocMHuueckas CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHON TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEp0TO TENIA C bubmmorexa [IOK
Y P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBhIO BPAIICHHUS.
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBeCHE MaTepUAIBHON TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpenIEHHON OChIO BpAIICHUS.
MowmenT cuinsl. LlenTp TsokecTn
28 Pemenue 3agau mo teme "MOMEHT bubnmnorexa LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
29 TeMe "MexaHndecKoe ABIKCHUE bubmorexa HOK
. ' https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten"
KoHTtponbHas paboTa 1mo teme
30 "MeszHqCCK(I))e JIBIDKCHUC bubmorexa [TOK
N | ' https://m.edsoo.ru/ffOb06ec
B3aumopeiicTBue Ten
31 Nmnynee Tena. Umnynbe cuiibl. 3aKoH bu6muoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexanunyeckas padoTa U MOIITHOCTb https://m.edsoo.ru/fob0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAIILHOM MMOBEPXHOCTH)
37 CBs13b SHEpTUH U pabOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe
40 Jlaboparopnast padota «13yuenue bubnnorexa [JOK
3aKOHA COXPaHEHUs YHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebaTenpHOE TBUIKEHUE U €T0 bubmmoteka IIOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryecKkuil 1 Npy>KUHHBIA

MasaATHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHnIX

JlabopaTtopHas pabora «OnpeneneHue
9YacTOTHI U TIEpUOJIa KOJIeOaH i
MPYKUHHOTO MasiTHUKa

JlabopartopHnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEPUO0/Ia KoJIeOaHMit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpooabHbIC 1
MOTNIEPEYHBIE BOJIHBI

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannueckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. Pacripoctpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

VYpok-koHpepeHnius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

IloaroroBka k KOHTpOHBHOﬁ pa60Te je(e]

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bu6nunorexa LIOK



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

TeMe "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHusi U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o reme

55 "3akoHbl coxpaHeHus. Mexanndeckue
KoJieOaHusl U BOJIHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . i bubnuoreka [{OK
59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIBI0 MOOMITBHOTO TesedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKTpOMarHuTHas Npupo/ia CBeTa.
61 CkopocTb cBeTa. BomHoBBIE CBOMCTBA brbmmorexa LTOK
p ) https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acIpoCTpaHEHHE CBETA. 3aTMEHHS bubmorexa LOK
pacnpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Penrenue 3aa4 Ha MpUMEHEHUE bubmmorexa [JOK
i P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPaKEHHsI CBETa
64 IIpenomiienue cBeta. 3aKoH bubmuoteka [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MPECIOMJICHUS CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bub6nmmoreka [IOK

65 Vcnonp30BaHue MOJHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3cse
OTPaKCHUS B ONTHYECKUX CBETOBOIAX
JlabGopaTtopHas pabora "VccienoBanue
66 3aBUCHMOCTH YIJla IPEIOMIICHUS
CBETOBOTO JIy4a OT yIJla MaJIieHus Ha
rpanuue "Bo3ayx-crekno""
Ypok-konpepenuus "Mcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckas cuiia JIMH3bI https://m.edsoo.ru/fOb3f2c
. bubnuoreka [{OK
69 [TocTpoenue n3o0paxeHUH B TMH3AX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota "Onpenenenue
70 (I)OKyf:)Horg paccpTo;IHI/m " O?ITI/I‘ICCKOIZ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
71 Ypok-koupepenius "OnTudyeckue bubmuoteka [{OK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue brbmmorexa LTOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koudepennus "JlehexTo
3penus. Kak coxpanuts 3penue”
Pasnoxxenue 6emoro ceera B CIIEKT.
72 OmeiTel Herorona. Croxkenue bubmuoreka [{OK

CIIEKTpaJIbHBIX IIBETOB. [lnucnepcus
CBETa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IokKEHHUIO OEJIOro CBETa B CHICKTP U

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [PSAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/ICHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTepdepenus u qudpaxuus’"
77 Omnsitel Pe3epdopaa u turanerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
Hcnyckanue 1 OrIoneHue cBera
79 atoMoM. KBauTsl. JIuneliyaroie bubmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-nipaktukyMm "Habmrogenue bubnnorexa [JOK
CIEKTPOB UCITyCKaHUs" https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bubnmnoreka HOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenius "PaqnoakTuBHbIE
P Gep A but6mmoreka [IOK
86 U3JIy4EHUs B IPUPOJIE, MEIULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126
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87

SAnepHble peakuu. 3aKOHbBI
COXpPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

HEPIUs CBA3U aTOMHBIX sinep. CBA3b
9 C
MAaCChl U S3HEPTUU

Pemenue 3agaud no reme "AnepHeie
peakuuu"

Peakuuu cunTe3a u aeneHusd saep.
Uctounuku sHepruu ColiHIla U 3BE3]T

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3Ty4YEHUN HA KUBBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

bubnuoreka [{OK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBbie siBaeHus"

IToBTOpenue, o6o0mIEeHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3anmonenicteue ten"

IToBTropenue, o6o0meHue. Pemenue
pacyeTHHIX M Ka4YECTBEHHBIX 33]1a4 110
teme "TemoBsle mpoiecch”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o600menue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYECTBEHHBIX 3a/a4 10
teme "KIIJ] TennoBeIX apurareci'”

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Penenue

bu6nmoreka [IOK
97 pacyYETHBIX U KaUECTBEHHBIX 3a/1a4 10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTaHOBOK"
[ToBTOpeHmEe, 0600IIEHNE.
98 JlabopaTopHbIe PabOTHI IO KYPC 1 1 bubnnorexa LHOK
" PATOPIHbIC P | pey https://m.edso0.ru/ff0c2¢52
CBeTOBbLIE SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTAMH 110 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTrOopenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBEIE 1 bubnnorexa [IOK
| https://m.edsoo.ru/ff0c3044
SABJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanToBas u 1
snepHast gpusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

I[TPOTPAMME
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

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

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

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

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHClIe (PU3NUECKUE SIBICHUS B MPUPOJE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIIATH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKU) PUZNUECKUX SIBICHUN

14

ONKCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (U3MUYECKUE SIBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (OPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHE SIBICHUS M IPOLIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

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

3aKOHOMEPHOCTHU

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




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCIOBHS 3aJaud 3alUChIBaTh KPATKOE YCIOBUE, OJICTABIIATH
buznyeckue BeMYUHBI B POPMYJIbI M IPOBOJUTH PAcu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUISHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTD MOJYYSHHON (PU3UYECKON BETUUUHbI

1.8

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

XO0J¢€ OoI1IbITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl 0 HAONIOAEHUI0 (U3NYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmmpoBaTh  IpOBEpseMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0 OIBITa U (POPMYIIUPOBATH BBIBOBI

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

3aJJaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBl OT JPYyro C HCIOJb30BAHUEM MPSAMBIX HW3MEPECHMUI,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBAaHUSA, COOMpPATh
YCTaHOBKY M BBIIIOJIHATh U3MEPEHMS, CIEAYS NPEII0KEHHOMY ILJIaHY,
(buKCUpoBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJIE NPEIJIOKEHHBIX TaOINIl U TpapUKOB, A€TIaTh BHIBOJIbI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

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

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHocTH mpu pabore ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS TNPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHIMIBI JIEWCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIIONIBb3YSl 3HAHUS O CBOMCTBaX (U3WYECKUX  SIBICHUH U

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU



1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO HCIIOIb30BAHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU 11 oOecriedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOoOpaMu U TEXHUYECKHUMH YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS H

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

1.16

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

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BAaTh pH BBITNIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusl HHPOpMaLu

W3 OJHOM 3HAKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHBIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OcCHOBe 2 — 3 HCTOYHHKOB WHGOpMAIUU (PUINIECKOTO
CoJlep’KaHus, B TOM YHCIE MyOJUYHO JielaTh KpaTKue COOOLIECHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHUN, MPU ITOM
IrPaMOTHO UCHOJb30BaTh W3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMMPOCKTOB U I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTb
0053aHHOCTH B rpymnmc B COOTBETCTBHUH C ITOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ,HCP’ICTBHﬁ, aICKBATHO OILICHHMBATDH
COOCTBEHHBIN BKJIaax B  JACATCIBHOCTL  TI'PYIINbI, BBICTPAWBATDH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

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

11

HCIIOJIB30BaTh MMOHATHA

1.2

pa3jnvdaTtb SBJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha



OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE

13

14

1.5

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

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

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

(UBHUYECKUX BEITUYUH

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

BBIPA’)XCHUC

1.6

1.7

1.8

OOBSICHATH (PU3MYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBIISITH IPHYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0bICHEHHE 13 |
— 2 JOrMYecKuX ILIaroB ¢ Momompio 1 — 2 u3ydyeHHbIX CBOICTBa

(bu3nYeCcKuX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JaHHBIX JUId pelleHHs] 3ajauyd, BbIOMpaTh 3aKOHBI U (OPMYIIBL,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacuy€Thl U CPaBHUBATH
NOJy4eHHOEe 3HaueHue (U3NYecKOoW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MpPHU IOMOIIU
(U3NYECKUX METOJIOB, UCTIONb3Ysl ONMCAHUE UCCIIEIOBAHUS, BEIICISTh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOpPSIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACIaTh BBIBOIBI

1.9

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

MMPCAITIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT O



000pyI0BaHus, ONUCHIBAThH X0/ OMbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUTAHUPOBATh HCCIIEJIOBaHUE, COOMpPATh YCTAHOBKY U BBINOJHSTH
U3MEpeHus, cienysd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJAE TaOMUIl U TpadUKOB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUS, COGI/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh HPUHLMIBI JEHCTBUA W3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHHMH U HEOOXOauMble

¢uznyecKkre 3aKOHOMEPHOCTH

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

AJIEMEHTOB JIEKTPUUYECKUX LIETIEH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO MCIIONIb30BaHUS (PU3NYECKUX 3HAHUHN B TTOBCEIHEBHOM
KU3HU i1 o0ecnieyeHus: 0Oe30MacHOCTH TpU  OOpalleHuH ¢
npruOoOpaMu U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHEHHSI 3/I0POBBS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

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

SABIIACTCA HpOTHBOpe‘{HBOﬁ WA MOYKET OBITh HeHOCTOBepHOﬁ

1.18

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




1.19

HONYJISIPHYIO JINTEPaTypy (GU3NYECKOTO COJEpXKAHUSA, CIPaBOYHBIE
Marepuainsl, pecypcbl cern MHTepHer; BuageTh NpUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus MHGOpMALUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/7aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas wHGOPMAIMIO M3 HECKOJbKMX HCTOYHHUKOB (PU3MUECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3yIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MTPE3eHTaueH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IPU BBIMOJHEHUN Y4YEOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEJAUTh 3a BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIQJ B JEATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemniaTh KOHQIUKTHI

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

HCIIOJIB30BATh U3yUYEHHBIE MIOHATHUS

pasiuyaTh SBIEHUSA II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHHE
pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4YHuCiIe (pU3NYECKUE SBICHUS B MPHUPOJE,

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

14

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

CBSI3bIBAIOIIME JIAHHYIO  (U3MUYECKYI0 BEIMYMHY C JIPYTUMH



1.5

BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  HM3yYEHHBIX  3aBUCUMOCTEU

(bU3HYECKUX BEIUYNH

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

BBIPA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid IMPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYEeCKUX IIaroB ¢ MOMOIIBbI0 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/I3I/I‘ICCKI/IX ﬂBHCHHfI, (1)I/ISI/ILIGCKI/IX 3dKOHa HUJIM 3aKOHOMCEPHOCTH

1.7

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

MMOJIYYCHHOI'O 3HAaUCHU A CI)I/ISI/I‘ICCKOI‘/'I BCINYHHBI

1.8

1.9

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TPH MOMOIIN
(du3MUEeCKUX METOJIOB, MCIOJb3Ysl ONMCAHUE HCCIIEAO0BAHUS, BBLAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

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

pe3yabTaThl, GOPMYIUPOBATH BBIBOBI

1.10

1.11

OPOBOJUTH MPH HEOOXOJMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE HW3MEpsieMOo BeTUYHHBI ((POKyCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

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

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



rpaduKoB, IeaTh BHIBOJIBI 10 Pe3yIbTaTaM UCCIIEOBAHUS

1.12

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

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU N

1.13

1.14

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

J1abopaTopHBIM 000pyI0OBaHUEM

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

MOJCJIb aTOMHOTI'O AJ1pa

1.15

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

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

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

3epKaie ¥ coOuparomiei IMH3e

1.17

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

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

1.18

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

HCTOYHUKOB

1.19

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

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMU U3 OJIHOU




3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

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

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUI (PU3NUYECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEIUTh 3@ BBIIOJIHEHUEM IUIAHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIAJ B JEATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIEeMEHTA
®U3BUKA U EE POJIb B IIOSHAHNU OKPYXKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

duszuka — Hayka O TMpupoje. SIBIEHUS NPUPOJIBI.
1.1 duznyeckue  ABJIICHHSA: MEXaHMYCCKHUE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

dusnueckue BeaMuuHbL. V3MepeHue  pu3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHoctsb

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHULL

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

Ha0JI}0/1a€MOT0 SBJICHUS
1.4 Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIENeH

[TpakTyeckue paboOTHI:

###Par#H#113mepenne paccTOSIHUM.

#He#Par###13mepenne 00bEMa KHUIKOCTH U TBEPAOTO
1.5 Tena.

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

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

KUAKOCTHOI'O TCPMOMETPA U JaTHUKA TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

#H#HPar###CTpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX
2.1 pazMepbl.  OmObITHI,  JTOKa3bIBAIOLIUME  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2 ###Par###/lpokenne  dactun  BemectBa.  CBs3b
2.2 CKOPOCTH  JBWDKEHHS  YacTHII C  TEMIIEPaTypowu.

BbpoyHoBckoe nBmxenue, uddysus

23 BzaumopeiicTBHe YyacTuUll BEIISCTBA: MPUTSXKCHUC U

OTTAJIKUBAaHHUE




###Par### ArperaTtHple COCTOSIHHSI BEIIECTBA: CTPOCHHE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3auMocBsI3p MEXAy CBOWCTBAMH BEIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTHdeckre padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSAOB (C
ucronb3oBanueM pororpadmii).

2.6 #HHHPar###OneiTel 10 HAOMIONEHHIO  TEIIOBOIO

pacuIMpeHusi ra3oB.
HHAPar###0nbITel IO OOHAPYKEHUIO JCHCTBUS CHII

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHE. PaBHOMepHOE 51
' HEPABHOMEPHOE JABM)KECHHE
###Par##CropocTs. Cpennsis CKOpOCTb npu
3.2 HEPaBHOMEPHOM JIBWKeHUU. Pacuér myTtu u BpeMeHu
JBUKCHUS
SIBnenne uHepuuu. 3akoH MHepuMH. B3ammoneincteue
3.3 T€N KaK MPUYMHA U3MEHEHHUS! CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja
34 ###Par###1InotHocTe BemiecTBa. CBsA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BEllleCTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOAEUCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOUIBIO AMHAMOMETPA
37 ###Par#H#IBnenne TaroreHus u cuwia Tsoxkectd. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
35 Cuna tpenus. TpeHUe CKOJIBKEHUS U TPEHHUE IOKOS.
' Tpenue B mpupoje U TEXHUKE
39 #HH##Par###Cnoxenne CcuJl, HaMpaBJICHHBIX 110 OJHOU
' npssMoi. PaBHOZEHCTBYOIAs CUIT
3.10 [TpakTuyeckue paboTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABM)KEHHUS
(mapuka B KUAKOCTH, MOJEIU  DIEKTPUIECKOTO
aBTomMoOmiIs u Tak gainee). OmnpeneneHue cpemaHei
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  1uiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTsDKeHUs (nedopmaruu) mpyKuHbI OT
OPWIOKEHHOW  cuibl.  OMBITEL, JAEMOHCTPHUPYIOIINE
3aBHCHMOCTh CHJIBI TPEHHUS CKOJIbKEHHUSI OT Beca Teja U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

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

HCﬁCTBHC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUS U

- YBEJIMUCHUS JTABIICHUS
42 JaBnenue raza. 3aBUCUMOCTh JaBJIEHUS raza oT o0béMa,
' TEeMIePaTypbl
43 [lepenavya naBneHus: TBEPABIMHU TEJIaMU, KUAKOCTIMU U
' razamu. 3akoH [lackamns. [THeBMaTnIecKue MaTuHBI
3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 I'unpocraTndeckuii mapagokc. CooOIIamuecs: coCy/sbl.
['unpaBiuyecKkrue MEXaHU3Mbl
AtMocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl
A CYIIIECTBOBaHMS BO3AYIIHOW 000704ku 3emid. OMbIT
' Toppuuennu. 3aBUCHMOCTb aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 U3mepenne armocdepHoro npaeneHus. [lpubopsl ans
' U3MEepeHHs aTMOC(HEPHOTO AaBIICHUS
JlelicTBUE XUIAKOCTM M Ta3a Ha IOTIPYKEHHOE B HHX
4.7 Teno. BreiTamkuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnaBanue



4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT
o0béMa mMOTrpYy:KEHHONH B JKUIKOCTH YacTH TeJja.
Omnpenenenye BpITAIKUBAOLIEH CUJIbI, JEHCTBYIOIEH Ha
TE€N0, NOrpyxéHHoe B  kuukoctb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOUIEH CUJIbI, JEHCTBYIOLIEH
Ha TeJIO0 B JKUJIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOLME  3aBHCHUMOCTb  BBITAJIKUBAOLICH
CWJIBI, IEUCTBYIOIIEH Ha TEJI0 B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT ILNIOTHOCTH
JKUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYMpPOBAaHHE  JIOJAKM M  OIpeAclieHHe €

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [OPUPOJIE: BIIMSIHUE
aTMoc(hepHOro aBJICHHS HA KUBOW OPraHU3M, TUTABAHUC

pBIO

411

TexHuuyecKkue YCTPONCTBA: COOOIIAIOUINECS COCYIBI,
YCTPOMCTBO BOJOIPOBOJA, THUIPABIUYECKUNA TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HAcOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 MexaHnueckas MOIIHOCTb
53 [TpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas
' 1ockocTh. [IpaBuso paBHOBecHs pblyara
5.4 [IpumeHeHne mpaBuiia paBHOBECHS pblyara K 0JIoKy
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 MIOJIE3HOTO necTBus MEXAHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunerndeckas sHeprus
£ g [TonHast MexaHHuecKass PHEpPrus. 3aKOH HM3MEHEHUS U
' COXpaHEHMsI MEXaHUYECKON SHEPTHH
5.9 [TpakTiueckue paboOThI:




###Par###Onpeneneae pabOTBHl CHIIBI TPEHUS TIPH
pPaBHOMEpPHOM JBM)KEHHM Tejla 110 TOPU30HTAIBHOU
noBepxHocTu. MccnenoBaHnue yciaoBHM  paBHOBeCHs
ppuara. HM3mepenue KIIJI HakJIOHHOM IIJIOCKOCTH.

I/IsyquI/Ie 3aKOHa COXpaHCHUA MEXaHUUYeCKOMH OHEPIrun

®du3nyeckue SABJICHUS B npupoac: pblHaru B TEIC

5.10
YeJoBeKa
TexHudyeckue yCTpPOMCTBA: pblYar, IOABWXKHBIA U
511 HETOABMKHBIM OJIOKW, HaKJIOHHAs IUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KUIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia Jj1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KUHETHYECKON
6.1 TEOpUM CTpOEHHUs BemiectBa. Macca u  pa3mepsl
' MoJieKys.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHEBIC
MTOJIOKEHHST MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mopgenmn  TBEPAOTrO, OKUAKOTO W ra3o00pa3zHOro
6.2 cocrosiHMil BemiecTBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHeHrEe CBOWCTB ra3oB, KUJIKOCTEH W TBEPIBIX TN
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYIIPHOKUHETHYECKON
TEOPHH
6.4 CmaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paclIupeHue U cxxaTue
6.6 Temmneparypa. CBsA3b TemmepaTypbl €O CKOpPOCTBIO
' TETJIOBOTO IBMYKEHHSI YacTHUI]
6.7 Buytpennss sueprust. CrnocoObl U3MEHEHHsI BHYTpEHHEH
' SHEpruu: Tersionepeaaya U copepiieHue padoTbl
6.8 Bunsl Temonepenadu: TEIIONPOBOTHOCT, KOHBEKITHS,




U3JIy4eHUE

KomnuectBo  TemoTel. YaenbpHas — TEIIIOEMKOCTDH

6.9
BEILIECTBA
TemnmooOMeH u TemiIoBO€ paBHOBEcHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBaHNE KPUCTAUTMYECKUX BEILIECTB.
. VY ienpHas TeniaoTa niaBJICHUS
[TapooOpa3zoBanue u  KoHJeHcanus. Mcmapenue.
6.10 Kunenne. VYnenpHas  Temiora  mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYphl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHUs
[MpuHnmmel  paboThl  TerioBbix  asurarenei  KI1J]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUTaTeld U 3alluTa
OKpYKaroIen cpeibl
3aKOH COXpaHEeHHs U MPEBPALLECHUS JHEPTHH B TETIJIOBBIX
6.16
mpoleccax
[IpakTudeckue pabOTHI:
#HHPar##H#OnbITel 10 OOHAPYXKEHUIO JIEHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSKEHUS.
H#H#HPar#H###0OnbITEI  TIO  BBIPALIUMBAHUIO  KPUCTAIIJIOB
MOBAapPEHHOM COJIM WM caxapa.
#AH#Par#H##OnbITEL 10 HAONIOACHHWIO  TEIMJIOBOTO
6.17 paCIIUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

#HH##Par###0npeneneHue NaBlieHUs] BO3ayXxa B OayuioHe
IIIpuIa.

H#HHH#Par###OnbITEI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro oO0béMa W HArpeBaHHs WU
OXJIaKICHHUSI.

###Par##1 IpoBepka runoresbl JUHEHHONW 3aBUCUMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTH B TepMOMeTquCCKOﬁ



6.18

TpyOKe OT TeMIeparyphbl.

#H##Par###Habmonenue U3MEHEHUS BHYTpEHHEH
SHEPrUM Tejla B Pe3ylbTaTe TEIUIONepeaayd ¥ padOThI
BHCIIHHUX CHJI.

###Par###llccnenoBanre SBJICHUS TEIJIOOOMEHA TIpH
CMCIIMBAHUH XOJIOTHOM U TOPSYEH BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METALTUICCKUM ITHITUHAPOM.

#H#Par###OnpeneneHue  yaelbHOU TEIUIOEMKOCTH
BEILIECTBA.

#HH#Par###lccnenoBanue mpoiecca UCIapeHus.
###Par#H#OnpeneneHnue OTHOCUTENIBHOM  BJIaKHOCTH
BO3/yXa.

#H##Par#H#Onpenenenue yneiabHONW TEIJIOTHI IJIaBJICHUS

JIbaa.

dusnueckue SBICHHS B TPUPOJC: IMOBEPXHOCTHOE
HATSDKEHUE W KalWwULIPHBIC SBICHHS B IPHPOJIE,
KpUCTaJUTBI B TIpupoae, u3nydeHne CoiHIa, 3aMep3aHue
BOJI0OEMOB, MOPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWULIPBI, I[PUMEpHI
HCIIONBb30BAHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYMK TEMIIEPATypbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETp, MapoBas TypOMHa,

ABUTAaTCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuszanus Tei. J[Ba poga dJIEKTPUUECKUX 3apsI0B
BzaumopeiictBue 3apsokeHHbIX  Tenl.  3akoH Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJN OT
BEJIMYMHBI 3aps10B U PACCTOSHUS MEXTy TETIaMH)

23 Onexrpudeckoe nose. Hanpsk€HHOCTh JIEKTPUUECKOTO

T10JI4. HpI/IHL[I/IH CYICPIO3UIHUUN ISJICKTPUICCKUX nosuei



(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuuyeckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. MICTOUHHUKY MOCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUYECKOrO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U razax
- Onekrtpuueckass nenb. Cuia Toka. OJIEKTPUYECKOE
' HaIpsDKEHUE
29 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma 11 ydyacTka 1enu
[locnenoBarenbHOoe UM MapajjiesIbHOE  COEAMHEHHE
7.11
MIPOBOJIHUKOB
PaGora W MONIHOCTH JJIEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoyinsa — Jlenna
213 DNeKTpUYecKue Lenu U MOTPEOUTENTH DIEKTPUUECKOMN
. sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocrossHHbIE MarHuThl. B3amMoaelcTBUE IMOCTOSHHBIX
7.14
MarHuTOB
MarautHoe mnone. MarHuTHoe moje 3eMiIud U €ro
7.15
3HAYEHUE NS )KU3HU Ha 3eMIie
216 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >IEKTPOMArHUTOB B TEXHUKE
JleficTBU€ MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.
717 DNeKTpOoABUTATENIb TIOCTOSHHOTO TOKa. Vcmons3oBaHme
. JJIEKTPOJIBUTaTeNe B TEXHUYECKHX YCTPOWCTBaxX M Ha
TpaHCcIopTe
7.18 OneiTel  @apajnes.  SIBieHue  3JIEKTPOMArHUTHOMN




naaykiuu. [Ipasuno Jlenna

DIEeKTpOreHeparop. CnocoObl MOJTy4YeHUs
7.19 3JIEKTPUYECKON SHEPrumu. DIIEKTPOCTAHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOACHUIO JIEKTPU3AIUU TENl WHIYKIUEH

Y TIPU COMPUKOCHOBECHHH.

HccnenoBanue JelCTBHUS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOJHHUKY M TUAICKTPUKH.

COopka u mpoBepka pabOTBI SJICKTPUUECKON Ienu

IMOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymmpoBaHuie HAIPSHKCHHUSI.

HccnenmoBanne 3aBUCUMOCTH CHITBI TOKA, MIYIIIETO Yepe3

PE3HUCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSKEHUS

Ha PE3UCTOpE.

OIBITHI, JIEMOHCTPHPYIOIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TIJIOIIAIU TIOTIEPEYHOTO CEYCHHS U MaTepHaa.

IIpoBepka mpaBwila CJHOXEHHS HaNpsHKEHUM  NpU
IIOCJIEIOBATEILHOM ~ COEAVMHEHUM JBYX PE3UCTOPOB.
IIpoBepka npaBuia I CHIIBI TOKA IPH MAapaJLIEIbHOM
coelMHEeHUN  pe3uctopoB.  Ompenenenue  pabOTHI
JJIEKTPUYECKOTO TOKA, MAYLIETO Yepe3  PEe3UCTOp.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIIIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKECHUS
Ha Hell. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHuTHOTO B3aMMOJECHCTBHSI ITOCTOSIHHBIX MArHHUTOB.
N3yueHrne MarHuTHOIO MOJIS MOCTOSIHHBIX MAarHUTOB MPU
uxX OoO0beAMHEHUM |  pasjencHuu. VccrnemoBaHue
JEMCTBHS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI




B3aI/IMOl[€I>'ICTBPI$I KaTyllkyu ¢ TOKOM U MarHuTa OT CHJIbL
TOKa MW HaIIpaBJICHUA TOKa B KaTyIIKE. HSy‘ICHI/Ie

I[CP'ICTBPISI MArduTHOrO II0JI1 Ha HIPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboTsl
JIIEKTPOABUTATEIIA. N3smepenne KII
3JEKTPOJIBUTATEIbHOM  YCTaHOBKH. OnbIThI o

HUCCICOOBAHHUIO ABJICHUA SHCKTpOMaFHI/ITHOfI HHAYKIHUU:
HCCIIeIOBAaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

HHAYKIUMOHHOI'O TOKa

7.21

7.22

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBJICHUS B  arMmocdepe, IJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, Apeld MmoICcoB,
pOJIb MAarHUTHOTO TOJISA VISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

TexHuueckue yCTpoMcTBa: 3JIEKTPOCKON, aMIepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK AJIEKTPUUECKON SHEPruu,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOPBI,  HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
NPEJOXPAHUTEIHN, 3JIEKTPOMArHUT, D3JIEKTPOJBUTATENb

MMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSHHOI'O TOKA

9 KJIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHUS
pasnena
MEXAHUWYECKUE ABJIEHUA
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
8.1 Cucrema orcuéra
g 8.2 OTHOCHUTEIFHOCTh MEXAHHYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPAMONTHHEHHOE IBHKCHHE
###Par#t#HepaBHoMepHOE NPAMOJIMHENHOE TBUKEHHE.
8.4 Cpennsis ¥  MTHOBEHHass CKOpPOCTh Tela  IpHU

HCPaBHOMCPHOM ABHXKCHUHA




Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHENHOE

8.5
TIBUKCHHE
8.6 ###Par###Crobonnoe nagenue. OnbiTel ["anumes
H#HH##Par###PaBHoMepHOE JBUKEHUE IO OKPY>KHOCTH.
8.7 Ilepuon m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHUE
8.8 [lepssiii 3akoH HptoToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 #HH##Par###] [puHIUTT CYTIEPITIO3UITUU CHUT
8.12 Cuna ynpyrocru. 3akoH ['yka
###Par#H##Cuna TpeHus: cuia TPEHUS CKOJIBKEHUS,
513 CHJIa TPEHHS MTOKOSI, IPYTHe BUIbI TPSHUS
#HH#Par###Cuna  TSOKECTH W 3aKOH  BCEMHUPHOTO
514 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaIeHUS
HBwxenue  1uraner  Bokpyr — Comnma.  Ilepsas
815 KocMHuYeckasi ckopocTb. HeBecoMoCTh U meperpy3ku
PaBHOBecue maTepuanbHON TOUYKHU. AOCOTIOTHO TBEPAOE
8.16 oo
#H##Par###PaBHoBecrue TBEPIOTO Tela C 3aKPEIUIEHHON
847 oCbl0 BpaleHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynec Tena. 3Menenne nmnynsca. IMnynsc cuiib
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 ###Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunyeckas paboTa U MOIIHOCTD
PabGora cun T1sbkectw, ynpyroctd, TpeHus. CBs3b
8.22 SHEpPruu 1 paboThl
893 [lorennmaneHast dHeprus Tena, MOJHATOIO  Haj
' MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTenunanbHas 3HEPTUs CKATON MPYKUHBI
5 #Hi##Par####Kunetnueckas  sHeprusa.  Teopema o
5.25 KMHETHYECKOW YHEPTUU
8.26 H#HH##Par###3akoH COXpaHEeHUs MEXaHHYECKON SHEPTUN




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IIOCKOCTH.
Omnpenenennue yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4aIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HadyallbHOM CKOpPOCTH MYTH OTHOCSTCS
KaK psA HEYETHBIX 4YHCEI, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHUS
OT CWJBl HOpPMaJIbHOTO JdaBieHusa. OrmnpeneneHue
kodddunmenTa TpeHHus cKoibxkeHus. OmnpenerneHue
KECTKOCTU TpYyxKuHBL. OmnpeneneHue padOThl CUIIBI
TPEHHSIT TIpU PABHOMEPHOM JIBIDKEHHUH Tela IO
TOPU30HTANLHOM ToBepxHOCTH. Ompernenenue padOTHI
CUIBI  yOPYroCTH  IIpU  HOABEME  Ipy3a  C
WCIOJIb30BAHUEM  HEMOABMKHOTO M TMOABHXKHOTO

0JIOKOB

®u3nYecKUe SIBJICHUS B MPUPOJE: MPUIUBBI U OTIIUBBI,
nBukeHrue 1uiaHeT COJHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP,  JTATYUKHU

TIOJIOKCHUS, PACCTOSAHHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTUKU

. KoJie0aHU: TIepuo/I, YacTOTa, aMILIUTY1a
9.2 Marematnueckuit u IIPY>KUHHBIN MasITHUKH.
' [IpeBpartenue sHepruu npu KosaedaTeabHOM ABHKEHUN
0.3 3aryxatomue KosieOaHus. BbeIHYXIeHHBIE KOJaeOaHwUs.
' Pes3onanc
Mexannueckre BosIHbI. CBOMCTBA MEXaHMUYECKUX BOJIH.
94 [IpononbHble U MomnepeyHble BOJHBI. J[nMHA BOJIHBI U

CKOpOCTb €€ pacnpocTpaHeHuss. MexaHu4ecKre BOJIHBI B



TBEPIIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3ByK. ['poMKOCTb U BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 HNudpa3Byk u yibpTpa3Byk
[IpakTrueckue pabOTHI:
Onpenenenre 4YacTOTBl M TIepuoAa  KoyeOaHWt
MaTeMaTHYeCKOTO MasTHHKA.
Onpenenenne 4YacTOTBl M TIepuoAa  KoyeOaHWt
MPY>KUHHOTO MasITHUKA
0.7 HccnemoBanne 3aBUCUMOCTH TiepuoAa  KoJjeOaHui
' MOABEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnemoBanne 3aBUCUMOCTH  TiepHoAa  KoJjeOaHW
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHMOCTH nepruoia KOJIcOaHMt rpy3a,
MOJIBEILIEHHOTO K HHUTHU, OT MAaccChl Ipy3a U >KECTKOCTHU
pyXuHBL. M3MepeHne yckopeHus CBOOOHOTO TaICHUS
duznyeckue SBJICHUS B MPHUPOJE: BOCIHPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMHYECKUE BOJIHBI,
I[YHAMH, X0
9.9 TexHuyeckue YCTpOMCTBAa: 3XOJOT, UCIOIb30BAHUE

YIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE IMoJie. DJIEKTPOMAarHUTHBIE BOJHBI.

101 CBoiicTBa 3/IEKTPOMAarHUTHBIX BOJIH

10.2 [Ikana 371€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHuTHas npupoaa csera. CKOpPOCTb CBeTa.

' BonHoBEIE cBOlICTBA CBETA
10 [IpakTuyeckue paboTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0O MOOMIIBHOTO Tese(hoHa
dusnueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 JENCTBHE BHJIIMOTO, yIABTPapHOIETOBOTO u
PEHTTE€HOBCKOTO U3ITy4eHUN

10.6 Texuuueckue YCTpOMCTBA: UCIOJIb30BaHUE

OJICKTPOMAariuTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBbBIE ABJIEHHA

11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpsimonuHeitHOE pacpocTpaHeHne CBeTa
Otpaxenue cBera. [1nockoe 3epkao. 3aKOH OTpaKeHUs
11.3
cBeTa
114 [Ipenomsienne cBera. 3aKOH IPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 JIunza. Xop jtyyen B IMH3e
116 Onrtuyeckast cucrema ¢oroanmnapara, MHKPOCKONA U
' TeJecKora
117 I'maz kak omnrtuyeckass cuctema. bINM30pyKoCTh U
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnosxeHue cCieKTpajabHBIX IIBETOB. Jlucnepcus ceTa
[IpakTuueckue pabOTHI:
#HH#Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpaKEHUS CBETOBOTO Jy4a OT YyIJia MaJCHHUS.
##H#Par#Ht#13yuenue  XapakTepUCTUK — M300pa’keHuUs
MpeIMeTa B IIIOCKOM 3epKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
MPEJIOMJIEHUSI CBETOBOIO Jiyda OT Yrjla MaJeHus Ha
119 IPaHULE «BO3JIYX — CTEKJION.
' ##Par###lonyuenne  M300pakeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
##HPar###Onpeniennenne  (POKYCHOTO pPacCTOSHUSL U
ONITUYECKOM CUJIBI COOMpArOIIeN JTUH3BL.
#H#HPar#H##OnbITEL 10  pa3joKEeHUI0 Oenoro ceBera B
CIIEKTD.
H#HHHPar###0OnBITEI IO BOCHPHUSTHIO IBETA MPEIMETOB
IpU UX HAOJIOICHUH Yepe3 BETOBbIE (DUIBTPHI
dusnueckue sBIeHUs B mpupoze: 3arMenus ConlHua u
11.10 JlyHpl, 1IBETa TEJ, ONTHYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 TexHnueckue yCTpOWCTBA: OUKH, HEPUCKOII,



(doToanmnapar, ONTUYECKHE CBETOBOIbI

12

KBAHTOBGIE SABJIEHUA
121 OmnbiTel Pezepdopna u 1utaHerapHas MOAEIb aTroma.
' Mogens aroma bopa
199 Hcnyckanue u morjoueHue cBera aToMoM. KBaHTHI
' JIunelyaTeie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenne aromHoro sapa. HykinonHas Monenb
' aToMHoro siapa. Mzotonsl
198 PaguoaktuBHble mpeBpaieHus. llepuon mnomypacnazna
' aATOMHBIX JIEP
s SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccoBOT'0 YHCEN
12.7 OHeprust cBA3M aTOMHBIX sjiep. CBsA3b Macchl U SHEPIUU
e Peaknuu cunresa u nenenus snep. Mcrounuku sHepruu
' CounHna u 3B€311
12.9 SnepHas osHepretuka. JleficTBME  pagMOaKTUBHBIX
' W3ITYYCHUN Ha KUBBIE OPTaHU3MBI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
12.10 U3ITy4EeHUsl.
HccnenoBanue TPEeKOB: M3MEPEHHME SHEPIMU YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
dusnueckue SABICHUS B TNPUPOJAE: €CTECTBEHHBIN
paznOaKTHBHBIHA ¢oH, KOCMUYECKHE Ty4H,
12.11 pPaaMOaKTUBHOE M3JIYy4YEHHE MPUPOJHBIX MHUHEPAJIOB,
JEUCTBHE PpAJNOAKTHBHBIX W3JIy4YECHUN HAa OpPraHU3M
YeJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, Kamepa Buibcona




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

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

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTh 0OA30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJbI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomei poau (UMK B Pa3BUTUHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHON TEOpHH
CTpPOEHHS BELIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcCHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHYECKOIO
A3blKa (PU3UKHU U MCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajad;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tel, (U3NYECKHUE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOIICTBA TET U q)HBI/I‘IeCKI/Ie SABJICHUS,

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

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
cOOJIOIeHNsT MPaBWJI OE30MAaCHOTO TpyZAa: HAOIIOACHUE (PU3MUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHHU, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOBI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIBHYI0O  YCTAaHOBKY IO HMHCTPYKLMH, BBIYHUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYUEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  WHCTPYKLUUH,  IPEICTaBISTH
MOJIyYEHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BEIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

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

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

YMmeHue oOBSCHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
yucie€ W B KOHTEKCTE CHUTyallUd MpPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJISITh IPUUUHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3MUECKUX

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

VYMeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBUE 3a/1ayH,
BBISIBIISATh HEJOCTAIOIIME JIaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHbIC JTaHHBIE,
IPOBOJUTH PACUYETHI U OLEHMBATH PEATUCTUYHOCTH IMOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

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

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIIeé OBITOBBIX MPUOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (UBUYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHud ¢ OBITOBBIMH ~ NPUOOpaMH U TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOJMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHI

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUA U MpPEACTaBICHUS HHPOPMAIUH
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCHOJb30BaThb  IpPHU
BBITIOJIHCHUHM YYEOHBIX 3aJlaHU HAyYHO-TIOMYJSIPHYIO JIUTEPaTypy
(bU3MYECKOTO CONEp)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC IUCHMEHHBIC W YCTHBIC COOOIICHHS Ha

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



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKMUE SABJIEHU S
11 Mexannueckoe JaBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUYKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE ABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEa OT
BPEMEHHU B CJIy4ae PABHOMEPHOTO MPSMOJIMHEHHOTO JIBUKCHUS:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIUH CKOPOCTH, IPOCKIIUU
nepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydac pPaBHOYCKOPEHHOI'O
PSIMOJIMHEHHOTO IBUKCHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl JUIS MPOEKIIUU TEPEMENICHHS, NPOCKIIMH CKOPOCTH W TPOSKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'padmku 3aBHCUMOCTH OT BpPEMEHH ISl TPOCKIUH YCKOPEHUS, MPOCKIIMU
CKOPOCTH, TPOEKIMH TMEPEMEIIECHUs,, KOOPAUHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUN
CBoboaHoe mazenue. Popmysibl, OMKCHIBAIOIINE CBOOOIHOE MaACHHUE Tea I10
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

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




IOPOEKIMH CKOPOCTH M KOOPAMHATBl IpU CBOOOJHOM MAaJ€HUM Tela IO
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia 1l BBIYUCICHUS] YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroTOHA
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =-Fp
112 TpeHne nokos U TpeHHUe cKoabxkeHus. Dopmyna 17 BBIYUCICHUS MOYJIS CUIIBI

TPECHUS CKOJILXKCHUA:




F_=u-N

1.13

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

F=k-Al

1.14

1.15

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

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 1715 BBIYUMCIEHUS CUJIbI TSKECTH BOIM3H oBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

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

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

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCA JJIs1 3AMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYMCIICHUA

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIHUHU. CDOpMy.TIa JUIS BBIYMCIICHUS MOTEHIIAIBLHOM



OHCPIrum T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

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

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyiia, CBSI3BIBAIONIAs YACTOTY M MEPUOJI KOJIeOaHU]:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

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

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

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

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEHTa TPEHUsS CKOJbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAaHUH TPYKHHHOT'O MAasiTHUKA; MOMEHTA CHJIBI, ACHCTBYIOLIETO Ha phIyar;
paboThl CWJIBI YNPYrOCTH MPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

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

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue s61eHUs 6 npupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TPUIHNBBI W OTJIWBBI, JABMXCHHUC IIJIAHCT Conueynon CUCTEMBI,




PEaKTUBHOE JBH)KEHHUE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha >KMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

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

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

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

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

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

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIIECTBa.
Kpucrammmdeckue u amopHsie Tena

25 JBuxenne dyactunl BemiectBa. CBsS3p  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temneparypoii. bpoyHoBckoe nBmxenue, U ysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacupeHne U CxaTHe

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPEHHEH 3HEpruu

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

2.8
O=am(t,—1)
3aKOH COXpaHEHHWS] PHEPrMM B TEIJIOBBIX MpOIleccax. YPaBHEHHE TEIIOBOTO
Oananca:

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

210 UCTapeHus W KoHAeHcanuu. KumeHue KHUIKOCTH. YJenpHass TeIuioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxHocTh BO31yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AalINN. YHGHBHaﬂ TCIJIOTA IIJIaBJICHUA

,_0

m

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

q=Q/m

[punuuns! pabots! TermoBbix apuratencii. KI1/1 reruioBoro apuratens

Ilpakxmuueckue pabomul

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

FOpSI‘I@fI BOJbI; IIpoHecCa NCIapCHus

2.16

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

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

2.17

3.1
3.2
3.3

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

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

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

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

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

3.6

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



Hanpsixenue.

I=q/t,U=A/q

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYIECKOC COIIPOTUBJICHUC:

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

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

YACIBbHOTO COIIPOTUBJICHU.



[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA JISI CUJIBI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTraHU3MOB, MAaTHUTHOE T0JIe 3eMJITH, Jpeiid MOo0CoB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTruH,  DIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPOIPUOOPHI (mpuMepsI), AJICKTPUUCCKHE
NPEIOXPAHUTENH, dSJICKTPOMArHHUT, OJJIEKTPOJIBUTATENh TIOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKkTpoMarHuTHbIE BOJHBIL. [1Ikana 3eKTpoOMarHUTHBIX BOJH
3.20 JlyueBas monensb cBeta. [IpsMonnHeiiHoe pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' munsel: D = 1/F
3.25 I'ma3 kak ontuueckas cucrema. OnTuYecKue IprUOOPsI
Ilpakmuueckue pabomol
###Par#t#13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHUs cOOMparoIIeid JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPeIMETa U
M300pakeHusl, KOTJa MpeAMET PacIoNIoKeH B JBOMHOM (oKyce), TmoKa3aTens
3.26 MPEIOMJICHUS CTEKIA.
###Par#t#lccnenoBanue CBOMCTBA M300pa)KEHUS, MOIYYEHHOTO C TOMOIIBIO
coOuparomiel JHH3bI, M3MEHEHUs (OKYCHOTO PACCTOSIHUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHUIIE «BO3JIYX — CTEKIIO)
327 Qusuueckue senenusi 6 npupoode. 3armenuss Comnma u JlyHbl, 1BeTa Ted,
' onTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydenus. Peakiun anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesuuto anbda-dactuil. [Lnanerapuas Moaennb atoma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepuox nomypacmajga aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOIO U MAaCCOBOTO YHCET
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEI0BEKa

47 Texnuueckue ycmpouicmea: CIEKTPOCKON, WHIMBHYaJIbHBIN J03UMETpP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa



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

» ®usuka: 7-i kiacc: 6a30BbI YpOBEHb: YUEOHUK; 3-€ U3jaHuE, epepaboTaHHOE
[Mepoimkun .M., Banos A.U. AximonepHoe obiectBo «M3naTenscTBo
«IIpocBemenue»

» Gusuka: 8-t kmacc: 6a30BBIM YPOBEHB: YUCOHUK; 3-€ U3laHne, IepepadoTaHHOE
[Tepeimkun .M., iBanoB A.W. AxumonepHoe o611ecTBo «I31arenbeTBo
«IIpocsemienue»

» Gusuka: 9-i knacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3JlaHue, IepepadoTaHHOE
[leppiikua .M., I'ytHuk E.M., iBanoB A.W. u n1p. AKIMOHEpHOE 00I1IECTBO

«3narensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. KonTekcTHble 3agaun. 3ajaHusi K yueOHOMY Kypcy «Dusukay : yueOHoe
nocobue / A.A. Skyta, JI.U. Acanona ; nox pen. JI.A. IlapmytuHoit — M.:
OI'BHY «MHCTUTYT conepxkaHusi U METOI0B 00yueHus», 2024. — 61 ¢

2. bank 3aaHuii 17151 TEKYIIETO OLICHUBAHUS N0 Y4EOHOMY MPEIMETY
«Duzuka». OcHoBHOe ob1Iee oOpazoBanue / A.A. Akyrta, E./[. Kouepruna,
H.A. 3arpanuunas ; nox pen. JI.A. [Tapmyrunoit. — M. : ®I'BHY «MHCcTUTYT
cozepkaHusl 1 METOJI0B oOyuerHwus», 2024. — 107 ¢

3. [Ipaktuueckue (TabopaTopHbIe) pabOTHI IO yueOHOMY mpeaMeTy «Du3ukay.



OcHoBHoe o0miee oopa3oBanue. CpegHee obIiee oOpa3zoBaHue : yueOHOe

mocooue /

FO.B. Crapokypos, A.A. fkyra, H.I'. X Knanosa ; nox pea. JI.A. [TapuryTuHo#. —

M.:

OI'BHY «MHCTUTYT conepx’aHusl U METOI0B 00yueHus», 2024. — 28 c.
4.CucTtema OICHKH JOCTHKEHUH TUIAHUPYEMBIX TPEIMETHBIX Pe3yIbTaTOB
ocBoeHus yuebHoro npenmera «Pusnka». Cpennee obiiee oOpazoBaHueE :

meTonuueckue pekomenaanuu / A.A. Skyra, I'.J]. Kopueesa, H.A. 3arpanuunas.

M. : ®I'BHY «MHCcTUTYT coniep>kaHust 1 METOJI0B oOydeHus», 2024. — 113 ¢

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

http://nsportal.ru - conmanbHas ceTb paOOTHUKOB 00pa30BaHMS.
http://markx.narod.ru/pic/ - ¢pusuka B mkoJe.

http://festival.1september.ru/articles/ - ¢pectrBamp negarornyeckux uacH

«OTKpBITBIN YPOK».
http://www.fizika.ru/ - caiit myis yunreneit Gu3uKu U X YICHHKOB.
http://www.physics.ru/ - matepuansl o Gpu3mKe.

http :// school - collection . edu . ru / - equnas xomiekius [{OPoB






