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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢uU3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Pu3ukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (penepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS U
KOHLIEILIUY MTPenoiaBanus yueOHoro npeamera «Ousukay.

Copmepxanue mporpaMmbl 1O (PU3MKE HaAmpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIUXCSI W OPraHU3alMI0 HU3YUYCHHS
bu3MKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo ¢(usuke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METAlpeIMETHBIM pe3yJIbTaTaM 00yUYEeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycraHaBIMBaeT paclpeiesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), MmpejyiaracT IpUMEPHYIO MOCIeI0BATeIbHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
ydeTe BO3pPACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMma mo ¢usuke pazpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIUIM YYUTEIIO B CO3/IaHUU pabouelt MporpaMMsbl 0 y4eOHOMY IPEIMETY.

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJBbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OHoJIOTHeH, acTpoHOMUEH H  (GU3UISCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MHPa,
IpeloCTaBsieT HauOoJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4dHOrOo METOoJa
MO3HAHUA, TO €CTh CII0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna W3 raaBHBIX 3a7a4 (PU3UUEecKOoro oO0pa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TPAaMOTHOCTH H
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIEIYIOIUMU KOMIETEHTHOCTSIMHM, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATH HAYYHBIC J10KA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

Ilenn wn3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMS
OIlpe/iesieHbl B KOHIEMNIMU TpernojaBaHus ydyeOHoro mnpeamera «Pusmka» B
oOpa3zoBaTenpHBIX oOpraHuzanmusax Poccuiickoit @enepanuu, peann3yOUIHX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHrue HHTEpeca M CTPEeMJICHUS OO0ydYaromuxcs K HayqyHOMY
U3yUYCHHUIO TMPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYyalbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIe TMO3HAaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YUYECHHs
OCHOB CTPOEHHMSI MATEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHHE TPEACTABICHUNA O POIM (U3UKHU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXKHBIX  cdepax  Oynaymiei
npo(hecCUOHATIBHON JESATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ayu:

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

MPUOOPETECHUE YMEHHUI OMUCHIBATH U OOBIACHATH (DPU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTyYCHHBIX 3HAHU;

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

pa3BUTHE YMEHUI HAOJI0aTh IPUPOTHBIC SIBJICHUS M BBITIOJHSATH OTIBITHI,
JabopatopHble pabOThl W AKCIEPUMEHTAJIbHBIE HCCIEAOBaHUSA C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MHpOpMaImenn GU3NIEeCKOoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO chepamu TpodheCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (DU3UYECKOM HAYKH.



OO11ee ynCIIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemslii B mporpamMmMe no (pu3HKe nepeyeHsb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAJIbHBIX OCOOEHHOCTEMH
o0yyYaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHuil, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIaPCTBEHHOT'0 SK3aMeHa 10 (U3UKe.



COJAEPKAHUE OBYUYEHUA

7 KIIACC
@Pu3uka U €€ poJib B NO3HAHNH OKPY’KaIOIEero Mupa.

®usuka — Hayka o mnpupone. fABneHus npuponbl. PU3NUYECKUE SIBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3Mepenune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpemnocts u3mepennit MexxryHapoiHasi CUCTEMA €UHMUII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKH HU3Yy4alOT IPUPOAY.
EcTecTBEeHHOHAyuYHBIII METOJl NO3HaHWA: HAOJIIOJEHUE, MOCTaHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabogaeMoro apyieHus. Onucanne (PU3NYECKUX SIBJICHUN ¢ IOMOIIBIO MOZeNen

Hemoncmpauuu.
1. MexaHWuecKue, TEIJIOBbIE, JJIEKTPUUYECKHUE, MAarHUTHbIC, CBETOBbBIC
SIBJICHUS.

2. ®Ousuyeckue MpUOOPHI M MPOIEeIypa MPSIMBIX U3MEPECHUA aHAIOTOBBIM H
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomel u onvimel.

1. OmpeneneHure 1EHBI IETCHUS IITKAJIbI U3MEPHUTEILHOTO TTprbdopa.

N3mepeHne pacCTOSHAMN.

N3mepenne 00bEMa KUIKOCTUA U TBEPAOTO TETA.

Omnpenenenre pa3MepoB MaJbIX Tell.

N3mepenne TtemmepaTypbl TpPH TMOMOIIM SKHJIKOCTHOTO TEPMOMETpa U

JTaTYNKA TEMITePaTypPhI.

6. [IpoBeneHue mccaeaoOBaHMs MO MPOBEPKE THIOTE3BI: JATBbHOCThH IMOJETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
mycKa.

IlepBoHauajibHbIE CBEJI€HNSI O CTPOEHUH BEIleCTBA.

ok LN

Ctpoenue BemiecTBa: aTrOMbl W MOJICKYJbI, WX pa3Mepbl. OmbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrkenne uactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUS YaCTHI[ C
temriepaTypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTammyeckux) Tesl. B3anMoCBs3b MEXKIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JHemoncmpayuu.

1. HaOmronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysum.



3. HaOmionenve — siBneHUN,  OOBSCHSIONIUMXCA  MPUTSHDKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuameTpa aroMa METOAOM PsIoB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

/IBMKeHMe U B3aUMOJAeiCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHepuuM. 3aKOH HMHEpUUH. B3aumopeilcTBHEe Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BbEMa BEIIeCTBA.

Cumita Kak XapakTEepUCTHKaA B3auMOAEHCTBHS Tesl. Cuina ynpyrocTd M 3aKOH
I'yka. M3mepenue cuibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTEHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUpOJIe U TEXHUKE.

Jemoncmpayuu.

Hab6mronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3MepeHre cKopoCTH MPSIMOJIMHENHOTO ABUKEHHUS.

HabGmronenue siBjeHUST MHEPIIUH.

Halmronenne naMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TeIl.

CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOW MPSMOM.

Jlabopamopnvie pabomel u onvimol.

1. OmpeneneHue CKOPOCTU PABHOMEPHOTO JIBMXKEHUs (IIapuKa B JKUJIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jiajee).

2. OmpeneneHure CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM [IapuKa 0
HAKJIOHHOM TIOCKOCTH.

AL

Onpenenenue IIOTHOCTH TBEPIOTO TeNA.
4. OmbITHI, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTH pacTsbKeHHs (Iedopmanun)
NPY>KUHBI OT PUIIOKEHHON CHUJTBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.
JlaBjieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, TemnepaTrypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JleficTBHE KUAKOCTH M ra3a Ha MOrpyXEHHOE B HUX TeJo. BelTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAKUBAIONIEN CHIIBI BECY BBITCCHEHHOW JKUJIKOCTH.

8. YcCJOBHE IJIaBaHUs TEJI: TJIaBaHHWE WM MOTPY>KEHHUE TEl B 3aBUCUMOCTHU
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTpyKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

PaGoTa 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

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

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosadduumeHnt momesHoro neWctBus (mganee —
KIIJI) mpocThix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBUKEHHUM Tea

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblUyara.
3. HMsmepenue KIIJl HaK1OHHOM IIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

TenJioBbIe ABJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU  CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, )KHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT aTMOC(HEPHOro
JTaBJICHHUS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurartens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

JHemoncmpayuu.

1. HaOmonenune 6poyHOBCKOTO JTBUKECHHUS.
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9.

10.
11.
12.
13.

Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HaOnronenue TenioBoro paciumpeHus Ted.

M3MeHeHne naBieHUs rasa Mpd W3MEHEHHMH 00bEMa W HArpeBaHUU HWJIU
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunae! Tenmonepenayu.

OxnaxxaeHue IpU COBEPIICHUN PaOOTHI.

HarpeBanwne npu coBepiiieHHH paboThl BHEITHUMH CHUIIaAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaoGmronenne kuneHus.

HaOlnronenre nocTostHCTBA TeMIepaTyphl IPU TUIaBICHUU.
Mojienu TenJIOBBIX JIBUTraTEICH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OMNBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOIO PACIIMPEHHUS Ta30B, KUIAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUE 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITTMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruu Tella B PE3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropst4er BOJIBL.

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

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

3.)1eKTquec1me U MaroHuTHbIC SIBJICHHUA.

Onexktpuzanusi Tena. J[Ba pojia 3IEKTpUYECKUX 3apsanoB. BzaumopaencTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS

3APSAKCHHBIX TCJI OT BCJIIMYHUHBI 3apsA10B U PACCTOSHUA MCIKIY TeHaMI/I).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro mods. [IpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina  TokKa.  DJEKTPUYECKOE  HaIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u MOIIHOCTH 3MEKTpUYECKOro Toka. 3akoH Jxoyms—JIenna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AJIIEKTPOMArHUTOB B TEXHUKE. JIeHICTBME MAarHUTHOTO MOJISl HA MTPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneiter @apanesd. fABnenue snekTrpoMarHuTHOM MHAYKInH. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl ITOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLMS.
3aKOH COXPAaHEHMS JIEKTPUYECKHUX 3apsI0B.
[IpOBOJTHUKY U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKYN IOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUIKOCTH.
. 'a30BbIH pa3psia.
. I3mepenue cuipl TOKa aMIIepMETPOM.
. I3MepeHune a51eKTpUYecKOoro HapsKEHUs BOJIbTMETPOM.
. Peocrar u MarasuH conpoOTHBIICHHM.
. B3auMoiericTBie NOCTOSIHHBIX MAarHUTOB.
. MonennpoBanre HEBO3MOKHOCTH Pa3AEeHUs MTOIOCOB MarHuTa.
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17
18
19
20
21
22
23
24

25

. MonennpoBanre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OneIT DOpcrena.

. MarnuTtHoe noJsie Toka. DJIEeKTPOMArHHUT.

. JlelicTBME MarHUTHOTO TOJISI HA POBOJIHUK C TOKOM.

. DJeKTpOIBUTaTeh MOCTOSHHOTO TOKA.

. UccnenoBanue siBJICHUS 3JIEKTPOMAarHUTHOW WHTYKIIUH.

. OnbrTer Dapages.

. 3aBUCUMOCTh HANpaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

. DJeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

° o kM w

10.
11.

12.

13
14
15

16

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU

CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U

JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3mepeHue u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT

CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOIITNE 3aBUCUMOCTh AIEKTPUUYECKOTO

CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEYHOrO

CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM

COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CHJIbBl TOKa MPU MapaJUICTbHOM COCIUHEHUU

PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha

pesucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO 4epe3 JaMIIO4Ky, OT

HanpsHKEHUS Ha HEW.

. Onpenenenue KIIJI narpeBarens.

. UccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TTIOCTOSTHHBIX MarHUTOB.

.3yueHne MarHUTHOTO TIOJS TIOCTOSIHHBIX ~MarHUTOB TIPU  HX
OOBeIMHEHUH U Pa3/ICIICHUN.

. UccnenoBanue eMCTBUSA SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3y4yeHue nercTBUS MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 u3ydyeHue paboThl 3JEKTPOJBUTATEIS.

20. U3mepenue KIIJI anmekTpoaBUraTeibHOW yCTaHOBKH.

21. OnbITBI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

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

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTrona. Bropon 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXEHUS, CHJIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUSI.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianet BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmvnynbec tena. M3menenne mmmysbeca. UMmysibe cuitbl. 3aKOH COXPaHEHUs
MMIyJibCa. PeakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTB. PaboTa cMiI TSIKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MOIHATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmroneHue MexaHWYeCKOro JBUKEHUS Tejla OTHOCUTEIBHO Pa3HBIX TN

OTCYETA.
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8.

9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO XE Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPH HEYIIPYTOM B3aHMO;ICHCTBHUH.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHUYEeCKOM dHEPTUH TIPH JBIKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBIKCHUHU 10
HAKJIOHHOM TIOCKOCTH.

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

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHOM CKOPOCTH IYTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuiieHTa TPEHUS CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. OnpenesieHne  padOTBl  CHJIBI  YIPYTOCTH IPU  NOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aKOHa COXPaHEHHUsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaomue — koiebanus.  BpHyxkzaeHHble — koneOaHusa.  Pe3onasc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kxoseO0aHui Ten IO IEWCTBUEM CHIBI TIKECTH U CHJIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabiroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.
PacnipocTpanenue npoaoiabHbIX U MONEPEYHBIX BOJIH (HA MOJENHN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKUH PE30HAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpeneneHue 4YacTOThl W IepuoJa KojeOaHMH MaTeMaTH4ecKOro
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJa KOIeOaHU! MPYKUHHOTO MAaATHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOIA KOJICOAHUN MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.
6. ONBITBI, JIEMOHCTPUPYIOLME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.
7. W3mepeHue yckopeHus CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJH. [llkayia 3J€KTpOMAarHUTHBIX BOJIH. Mcronb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

A



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. N3ydeHue CBOMNCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBbI0 MOOWIIBHOTO

tenedoHa.
CgBeToBbBIE SIBJICHUS.

JlyueBas  momens  cBera.  Mcrounuku — cBera.  I[IpsiMosmHErHOE
pactnipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejieckoma. ['ma3 kak omnrThueckas cucteMma. biInM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xom nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

9. IlpuHuun geiictBus poroanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10. Mopenb riasa.

11. Paznoxenue 6emoro cBera B CIEKT.

12. [lomy4yenune 6emoro cBeTa MpH CIOKEHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIyila OTpaK€HHUsSI CBETOBOIO Jyda OT yria
NaJICHUS.

2. M3ydeHue xapakTEpPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
HccnenoBanrie 3aBUCUMOCTH YTiia MPEJIOMIIEHUSI CBETOBOTO JIy4ya OT yrja
naJIeHus Ha TPAHUIIE «BO3yX—CTEKIION.
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[Tomyyenune n300paxxeHut C TOMOIILI0 COOMPAOIIEH JTUH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnpITHl 1O BOCIPHUATHIO I[BETA MPEIMETOB MPU HUX HAOIIOJECHUU uepe3
[[BETOBBIC (DPUIIBTPBHI.

KBanTOBbBIE sIBJICHMS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespamenus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p Maccel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

CrHeKTpbl U3ITy4YEHHUSI U TTOTJIOLICHUS.

CnexTpsl pa3aIu4HbIX Ia30B.

CnekTp Bogopoaa.

Habmonenue TpekoB B kamepe BuiibcoHa.

PaboTa cuérunka HOHU3UPYIOUTUX U3ITYUCHUH.

. Perucrpanus uzimydeHust NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.
ﬂaﬁopamopubte paoomul u onvimol.

1. HabnropeHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HMccnepnoBaHue TpPEKOB: MU3MEPEHHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. N3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb MTPEAHA3HAYEH JJI CUCTEMATHU3aluu
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

o g kw0 bd =

[Ipr M3ydyeHUn TaHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBACTCs JOCTIIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHass IPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB MCCIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHUWSA, pemaTh 3aJayd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATBHBIC.

[TpuHIMIIAATHFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
3a CU€T TOro, YTO OOYyYalOIIMECs BBIMONHSAIOT 3aJaHus, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
dusznyecKre SIBICHHS B OKPY KaIOIIEH MPUPOIC U TOBCETHEBHOM KU3HM,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICTOBAHMS (DU3MUECKUX SBICHUH, B TOM
YHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanOOJIEe BaXHBIX JOCTIKCHUIA COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEp, MPAKTUICCKOTO HCIIOIh30BaHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBHIX BUJIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOES
UCClIeIOBaHNE 0000MIaroero xapakrepa. Moaylb 3aBepIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 0Opa3oBaHUsI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>KJIEHUH OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAauyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW Kak MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS M  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a J>KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi O€30IaCHOrO TOBEIEHUS Ha
TpaHCHOPTE, HA JIOpOrax, ¢ JIEKTPUUYECKUM U TEIJIOBBIM 00OPYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- c(popMUPOBAHHOCTh HaBbIKa pediexkcuu, NpHU3HAHHE CBOErO IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YacTHE B PEIIEHUU NPaKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



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

e - MHTEPEC K MPAKTUICCKOMY U3yUCHHUIO MPOheCCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha TPUMCHEHHE (U3NYECKUX 3HAHUHU ISl PEIICHHUS 3a/1ad B
0o0JIacTH OKpy>Kalollel cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AJILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer uxX

pelIeHus;

e 8) amanTanmum K HU3MEHSIONIMMCSI YCJIOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPH BBIMOJHECHUU HWCCICAOBAHUN U
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
JIeSITEIbHOCTD;

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

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

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHA B MNPUOOPETEHHH HOBBIX (PU3MYECKHUX
3HAHUM;

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

e - OIEHKA CBOMX JCHCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTte OCBOGHUS TporpaMMbl MO (HU3UKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaromierocsi OyayT copMUpoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JICWCTBHS,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue JeficTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHaBJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI TS
000OIIEHHS U CpPaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO C yUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh IMPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
bu3nYeCKOM 3a1a9H;

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

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY MpEICTaBICHUS
uHpOpMalMM W WJUIIOCTPUPOBATH pellaeMble 3aJa4d  HECIIONKHBIMH
CXE€MaMH, IuarpaMMaMu, HTHOU TpauKoi 1 UX KOMOWHALUSAMHU.

KoMMyHHUKATHBHBIEC YHHBEpPCaJbHbIE Y4eOHbIEC JeHCTBUS:

B XOJ€ OOCYXIeHUusi y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXXICHHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOOHapyKUBaTh Pa3IUYME U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIbTAThI BHITIOJTHEHHOTO (PH3MYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICOBAHUS, TPOEKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJdbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNATh POJH, OOCYXKIaTh MPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOETO BKJAJa B OOMIMII MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBIIATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYabHOE, NPUHATHE pPELIEHUS B TpYMIE, NPUHATHE pEIIEeHUMN
TpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATH IIPEIaracMble BAPUAHThI PELICHU;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS) pe3ysbTaToB
NeSITeNIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOro HUCCIENAOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBHSIM;

CTaBUTb ce0s Ha MECTO JPYroro 4ejloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU PEIIeHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEP)KICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYIroro.



INPEAMETHBIE PE3YJIBTATBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJEeJb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaCKTOpHUsS, pPaBHOACHUCTBYIOIIAS
cwia,  gedopmanus  (ymopyras, — IUIaCTUYEeCKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuarh sBieHus (audy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalllCHUsI, TEpeaada [aBiCHUS TBEPABIMH TENaMH, XUIKOCTAMU U
razamud, atrMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUNH B
OKpY’XalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUSA C Pa3IMYHBIMU CKOPOCTAMH B JKMBONM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIIHUSHUE
aTMOC(EepHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTOJIb3YS
¢dbuznyeckre BEJIMYUHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSIST CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTU, BEC
Tella, Cuja TpPEeHUsA, JAaBlicHHWe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCcKas paboTa, MOUTHOCTb, IUIEYO CHJIBI,
MOMEHT CWJbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYEeCKash W MOTEHIMalbHAs SHEPTHsi), MPU OMHCAHUU MPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJIb3YeMbBIX  BEIMYUH, UX
000O3HaueHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUUH;
XapakTepu30oBaTh CBOWCTBA TeJs, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKON
PHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 12
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE AaHAIU3a
yCIIOBUS 33J]a4 3aIUCHIBATh KPATKOE YCIOBHE, MOJCTABIATh (DU3HMUECKHE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4YE€HHOM (pU3NUECKON BEINYNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy), pas3inyaTb W HHTEPIPETUPOBATH
IOJ[yYEHHBI pe3yibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMBITBI 1O HAOJNIONCHUIO (PU3NYECKHX SIBJICHUW WIH
buznIecKux CBOIICTB TEJL: dbopMyIUpOBaTH MIPOBEPSIEMBIC
IPENO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPENIOKEHHOTO 000PYJ0BaHMUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Telna,
o0béMa, CHUJBI M TEMIEPATypbl C MCIOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
YOPYTOCTH OT YAJIMHEHUS MPY’KUHBI, BBITAJIIKUBAIOIIEH CHIIBI OT 00bEMa
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHUSI TEJl, YCJIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUsA, coOUpaThb YCTaHOBKY U
BBIMIOJIHATh W3MEpPEHUs, Cienysl MPeaio)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMUIlT W TpauKOB, JENaTh BBIBOJLI MO pPE3yIbTaTam
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3JyXa, BBITAJIKUBAIONIAs  CWIa, JCHCTByIOmas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW HWHCTPYKUIUU: TIpU
BBITIOJTHCHHH HW3MEpPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAQ, TUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpefie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uHGOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JIUTEPATypy  (PU3MUECKOTO0  COJIEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu IHTepHET, BiafeTh NpuéMaMu KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpPMAIMU (HU3UIECKOTO COACPIKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHUs O pe3yJjbTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU HSTOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEMJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUINUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEeMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIaBJIEHWEe, KpUCTauIn3anusa (OTBEepAEeBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YCHHE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHUCTBUS IJIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsl Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINUCAHWID HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTbI B mpupojae, uznydeHue CoiHLA, 3aMep3aHhe BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoatoCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, MIPU STOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTh CYHIECTBEHHBIE CBOMCTBa (TpU3HAKKU) (DUIUYECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIIECTBA, VyJAEJNbHAs TEIUIoTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, YJedbHas TEeIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €IUHMIIBI
¢u3nyecKuX BENUYUH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JIaHHYIO
¢u3NYECKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKkTepu30BaTh CBOMICTBa TeJl, (PU3UYECKHE SBICHUS U IPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJSIPHO-KMHETHUECKOW TEOpUU
CTpPOEHHs BEIECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa i1l yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHUYECKUX
1IaroB ¢ omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THbIE 3aJaud B 2—3 JICWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBaOIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCJIOBUS 3aa4yd 3alMCBIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  pelIeHWs 3aJaud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOUIH
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEJOBAHMS, BbIAEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(du3nyecKuX CBOWCTB Te (KANMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT ero o0béMa, TemMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl MpU U3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroiei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYPbl KUAKOCTH H
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNIEKTPUYECKUX  3apsAI0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUSA
MAarHuTHOTO MOJIA HA MPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (POpPMYJIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYJIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXXHOCTH BO3/yXa, CHUJIbl TOKA, HAIPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3ynbTaThl U3MEPEHUN ¢ YIETOM 3aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrOo
CEUEHHMS U YACIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIEOBaHUE, COOUpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yabpTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yJesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKN 0€30MaCHOCTH TIPH paboTe C J1ab0paTOpHbIM
o0opy10BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYECHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK 3JIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3MYECKHUX SIBJICHUN M HEOOXOIUMBIE
(duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapaljIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycIoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTel;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHUNA B TIOBCEIHEBHOM
KU3HH 1711 obecriedeHusi 6€30macHOCTH MPpU 0OpaIeHuu ¢ mprudopamMu u
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO TMOBEICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3NUECKOTO COJICpKAaHUS B
WNHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMKM W TYyTEM CpPaBHCHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] TIPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHU HAYyYHO-TIOMYJISIPHYIO
JTUTEPATYpPy (U3MUECKOTO  CONEp)KaHWs, CIPABOYHBIE MaTEpHAbI,
pecypchl cetn MaTepHET, BageTs mpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWsl, B TOM 4YHCIE TMYOJIMYHO TIPEACTABIATh PE3YIbTAThI
MPOCKTHOW WJIM HMCCIEIOBATEIIBCKON NEATETLHOCTH, TPH 3TOM TPAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUHN (U3HMUCCKUX
MPOIIECCOB pacHpeAenaTh OOS3aHHOCTH B TPYyNIEe B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSTeTLHOCTD TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICICTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBHXKEHUS, Aedopmarius
(ynpyrasi, mjacTaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teya, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAHMUS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJMHEMHOE [BIKEHHE, CBOOOIHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TEJ, PEaKTUBHOE ABIDKEHHE, KojeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpy»XarolieM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
IPWINBBI U OTJIUBBI, ABMKEHUE MIaHET COJTHEYHON CHCTEMBI, PEAKTHUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MIIETPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaANOAKTUBHBIN ()OH, KOCMHUYECKHE JIy4H, PAJUOAKTUBHOE H3IyUYEHUE
NPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUH Ha
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBa (MpU3HAKKU) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHMS, UCIOIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEeHUsi, BEC Tela, HMIYJbC TeJla, HMIYJIbC CHJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHUAJIbHAS SHEPIHUsl CXKATOU
NpY>KUHbI, KHUHETUYECKAs DSHEpPrus, IOJIHAST MEXAHUYeCKas SHEeprus,
NEepPUOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), TPU OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMbIX BEIUYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMHA CWJI, NPUHIUI OTHOCUTENbHOCTU [‘anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCa, 3aKOHbl OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0O YUCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOICTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THhle 3adaud (omMparolmuecss Ha cucremy u3z 23
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJaydl 3alUChIBaTh KpPaTKOE
yCIIOBUE, BBISBISATH HEIOCTAIOIINE WM U30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIEC JIJISl PELICHHs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (u3nuecKon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
$uU3MYECKUX METO/OB, HCIONB3YysI OMHCAHWE WCCIETOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
(¢u3MYecKuX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HbloTOHA, 3aKOHa
COXPAaHEHHUsl HHEPrUM, 3aBUCHUMOCTh IEpUOAa KoJeOaHUN NpYKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY H3 H30BITOUHOrO Habopa
o0Opy/nOBaHUs, OMNHUCHIBATH XOJ OMbITAa W €ro  Pe3yJbTaThl,
bopMyIHpPOBaThH BHIBOIHI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHEe U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOJNTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKEHHWs CBETa OT yrIiia MaJCHUs W yria MpeIoMJICHHs OT yIJia



NaJieHus): T[UIAaHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3ysbTaTtaM UCCIIEI0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKass Cujia COOMparolled JIMH3bI, PaJUOAKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEAYs MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3yIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o00opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKKM M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOHM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TMPAKTHUECKUX 3a/]ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMpArOLIEeH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPY>Kalollel cpejie;

OCYIIECTBJIATh TMOUCK WHPOpMamMu (U3HNUECKOTO COJICpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (OPMYIHUPYSI TOMCKOBBIN 3allPOC, HAXOAUTh



NyTH OMPEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MHQOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX HUCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NEATEIbHOCTH, TMPHU 3TOM TPAMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszfena (U3HKd U CONPOBOXKAATH
BBICTYIUICHHE TpE3eHTalel ¢ Y4&ToM OCOOEHHOCTEH ayauTOpUHr
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoandecTBO 4yacosB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM pPOBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pazjen 1. ®usuka u eé pojib B IO3HAHMH OKPY:KAKOIIEro MUpa
1.1 dusuka - HayKa 0 Ipupoae 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 dusnueckue BEIINIUHEI 2 1 https://m.edsoo.ru/UDCTC8RJID
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro no pazgeny 6
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA
2.1 CrtpoeHue BemecTBa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHHE U B3aNMMOJICHCTBHE YacTH
2.2 A a H 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIleCTBa
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 https://m.edsoo.ru/ONOV1XY1K
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
3.1 Mexanuueckoe IBIKECHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepuus, Macca, IIOTHOCTh https://m.eds00.ru/GXPU4MTSP
3.3 Cuia. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pasaeny 21
Paznen 4. /laBiienne TBEPABIX TeJl, )KHAKOCTEH U ra3oB
apiieHue. Ilepenaya naBneHUs TBEPABIMUA
4.1 A pedl A P 3 https://m.edsoo.ru/X0DW367P2

TCI1aMU, XKUAKOCTAMHU U ra3aMu



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

4.2 JlaBieHue KuJIKOCTH

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

43 ATtMochepHoe 1aBiIeHHE 6 https://m.edsoo.ru/T7134SXNO
4.4 HCHCTBITI'e FRIROCTH 1 Tasa Ha 7 3 https://m.edsoo.ru/NFE60Y 8NK
MOrpyKEHHOE B HUX TEJIO

Hroro no pazneny 21

Paznen 5. Pabora 1 MOIIHOCTL. JHePrus
5.1 PaboTa 1 MOIIHOCTH 1 https://m.edsoo.ru/7SLMREDY 1
5.2 IIpocThie MEXaHU3MBI 5 1 https://m.eds00.ru/504NQXKX9
53 MexaHuueckasi 3HEPTUst 1 https://m.edso0.ru/G30454EMT

Hroro no pazneny 12

PesepBHOe Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KUIACC

KosmuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM pPOBbLIE)
Ne i/m Konrposbusie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pasnen 1. TermioBble siBjieHus
1.1 CtpoeHue U CBOMCTBA BeIllECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TeruoBbie IpoLIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazneny 28
Pazjen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
6) .3
2.1 JICKIpHACCIIE Sapf\l’,Z[BI APPDRCHHBIC 7 1 https://m.edsoo.ru/R4QORCTOQ4
TeNla U UX B3aUMOJEICTBUE
2.2 IToCTOSTHHBIN 3IIEKTPUYECKHUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
23 MaruuTHsbIE SIBJICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpoMarHuTHast UHIYKIUS 4 https://m.edsoo.ru/7QOD8EL15
Hroro no pazneny 37
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 145
[TPOTPAMME '



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KUIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(POBHIE)

Ne i/m Konrtposbnusie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pasnen 1. Mexanuveckue siBJIeHUS
MexaHnueckoe TBUKEHUE U CIIOCOOBI €ro
1.1 A 10 1 1 https://m.edsoo.rt/CEOGHRGTL
OTHCAHUS
1.2 BzaumopeiictBue ten 20 1 https://m.edsoo.rt/UCIRQAF4C
1.3 3aKOHBI COXPaHEHUS 10 1 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazgeny 40
Pa3nen 2. Mexanuyeckne KoJe0aHUS U BOJTHBI
2.1 Mexannueckue KojiebaHus 7 3 https://m.edsoo.ru/SSVIGSAI3
2.2 MexaHuyeckue BOJIHBI. 3BYK 1 https://m.edsoo.ru/DHIJG8AS0
Hroro no pazgeny 15
Pasnen 3. DiieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI
DIIeKTPOMarHUTHOE MOJIE 1
3.1 6 2 https://m.edsoo.ru/DT9EBSEY0
AJIEKTPOMArHUTHBIC BOJTHBI
Hroro no pazneny 6
Pa3znean 4. CBeToBbIe ABJICHUS
4.1 3aKOHBI pacCpOCTPAaHEHHUS CBETA 2 https://m.edsoo.ru/HBN3INMK2M
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edsoo0.ru/20WNYKRX1
43 Paznoxenune 6eoro cBera B CIIEKTP 1 https://m.edsoo.ru/2Z5AHODTO
Hroro no pazneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Pasznen 5. KBanroBble ABJIeHUA

Hcnyckanue 1 MOTJIOUICHUE CBETa
5.1 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 CTpoeHue aTOMHOTO siapa 1 https://m.edsoo.ru/U3WX2R61B
53 S nepHble peakuuu 1 1 https://m.edsoo.ru/TMMVY9VSF
Wroro no pasaeny 17
Pa3neu 6. [loBTopuTte1bHO-000011a101M I MOYJIb
I1 600
6.1 OFTOPCHHE 1 ODODIICHHE CONCPIRAIL 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca ¢usuku 3a 7-9 kinace
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 6 27

I[TPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJubnubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

®dusnka — HayKa O IPUPOJE.
SIBnennsa npupoasl. dusnyeckue
SBJICHUS

https://m.edsoo.ru/35YPBIWSK

Mexanndeckue, TEIUIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

dusnueckue BeIUUNHbI U UX
U3MepeHne

Ypok-uccnenoBanue
"N3mepenue TeMiepaTypsl Ipu
MOMOIIH >KUKOCTHOTO
TEPMOMETpA U JIaTUUKa
TeMIEPaTyphl"

Kak ¢usuka u npyrue
€CTECTBEHHbIEC HAYKU U3Y4aloT
npuponay. EcrecTBeHHOHayUYHbIN
MeTo no3Hanus. Onucanue
bu3HYECKUX SBICHUHN C
IIOMOIILIO MOJIEIe!
VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: JAIBHOCTH MOJNETA
IapyKa, MymeHHOT o

https://m.edsoo.ru/116U53L6H

https://m.edsoo.ru/6ZYFTFPA7

https://m.edsoo.ru/VQGCNSIMP

https://m.edsoo.ru/3LPP2HPX?2

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



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

TOPU30HTAIILHO, TEM OOJIBIIIE,
4yeM OOoJIbIIe BhICOTa IMycKa"

Crpoenue BemectBa. OMbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOCHUE BEIIECTBA

HBI/I}KCHI/IC JacTUll BEIICCTBa

https://m.edsoo.ru/F5SPU40LYR

https://m.edsoo.ru/HQ31SN1F3

VYpoxk-uccnenoanue « ONbITHI
10 HaOJIIOICHUIO TEIUIOBOTO
pacuIupeHust ra30B»

https://m.edsoo.ru/FT87UNTLS

10

11

ArperatHbie COCTOSIHUS
BELIECTBA

B3anmocBs3b MEKIY
CBOICTBaMH BEI[ECTB B Pa3HBIX
arperaTHbIX COCTOAHUAX U UX
aTOMHOMOJIEKYJIIPHBIM
crtpoerneM. OcoOEHHOCTH
arperaTHbIxX COCTOSIHUU BOJBI

https://m.edsoo.ru/STRDWACXM

https://m.edsoo.ru/AWM1DBI48

12

13

MexaHndeckoe JBUKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
JIBUKCHUE

Cxkopoctb. EnuHuIBI cCKOpoCcTH

https://m.edsoo.ru/3W6CCIHB1

https://m.edsoo.ru/29GPTJAKL

14

Pacuer myTu u Bpemenu
JIBUKECHHUS

https://m.edsoo.ru/PVHMNWAUA

15

Huepuus. 3akoH UHEPIUH.
BzanmoneiicTBue Tea Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIBIDKCHUS Tl

https://m.edsoo.ru/KX5510IBX

16

ITnotHOCTE BemecTBa. Pacuer

https://m.eds00.ru/0S71X3DPS



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS

Macchel U 00bEMa Teja 1o ero
[UIOTHOCTH

17

18

19

JlaboparopHas paboTa
«OnpeneneHue WIOTHOCTU
TBEPAOTO TEIa»

Penrenue 3amau mo reme
"[TnotHOCTE BemecTna"
Cwita KaK XapakTepHUCTHKA
B3auMopencTeus Tei. Cuna
ynpyrocti. 3akoH ['yka

https://m.edsoo.ru/OH22PX7CX

https://m.eds00.ru/50DYVYG49

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHnast pabota
«3y4yeHue 3aBUCUMOCTH
pacTsoxeHus (aedopMarivm)
MPYKUHBI OT IPHIIOKEHHOM
CHUJIBI»

https://m.edsoo.ru/PXXW6DHXE

21

SBaenne tarorenusa. Cuna
TSKECTH

https://m.edsoo.ru/OCWIXFNQE

22

23

24

CBsi3b MEXly CUIJION TSKECTH U
Maccoi Tena. Bec Tena.
Pemenne 3amau mo teme "Cuna
TsDKeCcTH"

Cuna TsKeCTH Ha IpYTHX
ia"erax. Puznueckue
XapaKTePUCTUKU TUIaHET

Usmepenue cui. lunamometp

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI

https://m.edsoo.ru/IT1ZGKCKH

25

Bec Ttena. HeBecomocTh

https://m.edsoo.ru/UAOISQ8RE

26

CrnosxeHue AByX CHII,
HaIIPaBJICHHBIX 110 OJJHON

https://m.edsoo.ru/L6SNUZVZS



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

npsMoil. PaBHoAeCTBYyIOIAs
cui

27

28

29

30

Pemenue 3agau no reme
"PaBHonelicTBytomIas cui”

TpeHue CKOJIbKEHUS U TPEHHE
nokosi. TpeHue B mpupoe u
TEXHHUKE

JlaGopaTopHnas pabota
«/3yueHue 3aBUCUMOCTHU CHUIIbI
TPEHUSI CKOJIBKEHUS OT CUJIBI
JABJICHUS U XapakTepa
COTIPUKACAIOLIUXCS
MTOBEPXHOCTEID

Pemenue 3agau Ha onpenenenue
PaBHOJIEUCTBYIOIIEH CUIIBI

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1EOSMMH

https://m.edsoo.ru/TAQP4B30A

https://m.edsoo.ru/5YY23XXSD

31

Pemenue 3agad mo remam: «Bec
tenay, «I'paduueckoe
u3zo0paxenue cum», «CHUIIbD,
«PaBHOAEUCTBYIOIIAS CUI»

https://m.eds00.ru/TOV639RZF

32

KonTponbhas paboTa no remam:
«MexaHn4ecKkoe JTBIKEHUEY,
«Macca, II0THOCTBY, «Bec
tenay, «['padhuueckoe
n3o0paxeHune cumy, «CHUIIbD

https://m.edsoo.ru/P4AROSWE4D

33

JaBnerune. CiocoOb1
YMCHBIICHHUA U YBCIIUUCHUA
JTABJICHHS

https://m.edsoo.ru/25TVM1FDL

34

JlaBneHwue raza. 3aBHCUMOCTD

https://m.edsoo.ru/544YMX9WR



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

JIaBJICHUS ra3a 0T 00bEMa,
TEMIIEpPaTyphI

35

36

37

Ilepenaua naBieHust TBEPABIMU

TCJIaMU, XKUAKOCTAMU U ra3daMu.

3akoH [lackansa

HaBHeHI/Ie B XXUJKOCTH H rase,
BBI3BAHHOC HeﬁCTBHCM CHJIBI
TAXKCCTH

Pemenue 3amau no reme

«JlaBaeHue B )KUIKOCTH M rase.
3akoH ITackansa»

https://m.edsoo0.ru/CG5POSNWO

https://m.edsoo.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

38

Coobmaronmecs: CoCyIbl

https://m.edsoo.ru/7HDBMDHR2

39

40

I'mapaBauyeckuit mpecc

Manomertpsl. [lopuaeBon
SKUJKOCTHBIM HAcoC

https://m.edsoo.ru/67X2LF396

https://m.edsoo0.ru/5G846G718

41

Atmocdepa 3emn. [Ipuanns
CyIIECTBOBaHUS BO3YIIIHOMN
000y10uKkH 3emiau. 3aBUCHMOCTD
aTMOC(hEpHOTO JABJICHHS OT
BBICOTHI HaJl YPOBHEM MOPS

https://m.edsoo.ru/DRQ6ZPW 1M

42

43

44

Bec Bo3ayxa. ATmMmochepHoe
JIaBJICHUE

N3mepenue atmochepHoro
nasyieHus. OnwiT Toppuueu
3aBUCHUMOCTh aTMOC(HEPHOTO

JIaBJICHUsS OT BBICOTHI HAJl
YPOBHEM MOps

https://m.edsoo.ru/PYRNEDISY

https://m.edsoo.ru/2183TIPD4

https://m.edsoo.ru/YWJFWMZIJ

45

bapomeTtp-anepoun.

https://m.edsoo.ru/WBNXTP7GR



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

ATMmochepHoe JaBieHne Ha
Pa3IMYHBIX BBICOTAX

46

47

48

Pemenne 3amad mo Teme
"ATtmocdepHoe naBneHue"”

JleficTBUE KUAKOCTH U raza Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuiia

JlaGopaTopHnas pabota
«OrnpeneneHne BbITATKUBAIOIICH
CHUJIbL, JEHUCTBYIOLLEH Ha TEIO,
MOTPYKEHHOE B KHUJIKOCTH

https://m.edsoo.ru/YWVWL5TA1

https://m.edsoo.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Tela B BoJie 0T 00bEMa
MOTPYKEHHOU B KHUJIKOCTh YaCTH
Tena»

https://m.edsoo.ru/OUOBGKKSW

50

IInaBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGoparopHas paboTa
"KoHcTpyupoBanue apeomerpa
WM KOHCTPYHUPOBAHUE JIOJKU U
OIpeieNieHnE €€
rpy30noabEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3angau o remam:
«ITnaBanue cynos.
BosznyxomnaBanuey, «JlaBienue
TBEPABIX TEII, )KI/I)IKOCTGI\/’I u
ra3oB»

https://m.edsoo.ru/R7VHLA60Q

53

Mexanunueckasi pabora

https://m.edsoo.ru/1YIR6J7L5



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

54

MomHocts. Eaqunnuiint
MOILHOCTH

https://m.edsoo.ru/4UUXIHR1X

55

56

57

58

59

60

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM PH
noabEME I10 JIeCTHUIIE"

IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cuit Ha peruare

KonrtponbHas padora 1mo reme
«/laByieHue TBEPIBIX TEI,
KHUJIKOCTEU U ra3oBy /
Bcepoccuiickas mpoBepovHas
pabora

PeseprHrlit ypok. Pabora ¢
TEKCTaMHU 110 Teme «JlaBieHune
TBEPABIX TEN, )KUIAKOCTEU U
ra3os» / Bcepoccuiickas
poBepoyHas paborta

Pbruaru B TexHuKe, OBITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycnoBuit
pPaBHOBECHsI pblyara

Pemenue 3agad mo reme
«YCcnoBUs paBHOBECHSI pblUaray

0.5

https://m.edsoo.ru/GDB065558

https://m.edsoo.ru/8YRUOUGS2

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYBI9F&

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/6AXDHFS8N

61

Kosd¢unment nosiesznoro
NEeUCTBUS MEXaHN3Ma.
JlaGopaTtopHnast pabota
«M3mepenue KII/] HaknoHHOM
MIJIOCKOCTH

0.5

https://m.edsoo.ru/4AYEYZDMW



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

62

Pemenne 3amad mo Teme
"Pabora, momuocTh, KITJ["

https://m.edsoo.ru/VF5XBQLVS

63

64

65

66

Mexanuyeckas SHEprusl.
Kunernyeckas n noreHuuanbHas
SHEPIHUs

3aKoH COXpaHCHUA
MEXaHU4YeCKOH OHCPI'ur

VYPpOK-3KCIIEpUMEHT 110 TEME
"DKCIepUMEHTaIbHOE
onpeecHue N3MCHEHUS
KUHETHYSCKOH 1
MOTEHIIUATIBHOW SHEPTHH TPH
CKaTBIBAaHHMH TEJIa 110 HAKJIOHHOMH
IIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTH. DHEPTH»

https://m.edsoo.ru/3HQE7HOYK

https://m.edsoo.ru/46Y22ZPME

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

67

PesepsHslil ypok. Pabora ¢
TEKCTAMH II0 TEME
"MexaHndeckoe ABHKeHue"

https://m.edsoo.ru/MJJIPGGSA3

68

PesepsHslit ypok. Pabora ¢
TekcTamu 1o Teme "Pabora.
MomHocTh. DHeprus"

https://m.edsoo.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

12



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KUIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE Pecypchl

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
TEOPHUH U UX OTIBITHBIE
MOATBEPKICHUS

https://m.edsoo.ru/10BIEJ8GQ

Macca u pa3Mep aToMOB U
MOJIEKYI

Mopaenu TBEPAOTO, JKUAKOTO U
ra3o00pa3HOro COCTOSHUHN
BeEllleCcTBa

OO®bsicHeHHE CBOICTB TBEPOTO,
YKUAKOTO U ra3000pa3HOro
COCTOSIHMY BeIl[eCTBa HA OCHOBE
HOJIO)KEHHH MOJIEKYJISIPHO-
KWHETUYECKOU TEOpUH

Kpucrannmmaeckue n amopdHbie
Tena

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

https://m.edsoo.ru/DJYTZQHS&3

https://m.edsoo0.ru/8G73PVM40

CmaunBaHuE U KalTWJUISIPHOCTb.
IToBepXHOCTHOE HATSKEHUE
TennoBoe paciMpeHue u
cKaTHE

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

https://m.edsoo.ru/I3N3OKS8L

Temneparypa. CBs3b
TEMIIEpaTypbl CO CKOPOCTBIO
TCIIJIOBOT'O ABMXXCHHUA YaCTHI]

https://m.edsoo.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

Buytpennsist sneprust. CriocoOsr
W3MEHCHUS BHYTPCHHEW SHEPriH

https://m.edsoo.ru/BBVCI9IMH6

10

11

12

Buae! Tennonepenaun
VYpok-koHpepeHus
"[IpakTHUecKOe UCIIOIB30BaHUE
TEIUIOBBIX CBOICTB BEILIECTB U
MaTepuajoB B LIEJIX
sHeprocoepexeHus"

KomandecTBO TEIOTHI. Y aennHas
TCIIIIOEMKOCTD

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.edso0.ru/88291DDIZ

13

YpaBHeHHE TEIUIOBOTO OalaHca.
TemooOMeH 1 TEII0BOE
paBHOBECHE

https://m.edsoo.ru/P52QUVQIJE

14

JlaGopaTtopHnast pabota
"UccnenoBanue siBIEHUS
Ter1000MeHa IpU CMEIIMBaHUH
XOJIOAHOM U Topsiueit BOAbI"

https://m.edsoo.ru/FR2N6N5SGV

15

16

17

Pacuer xonuuecTBa TEMIOTHI,
HE00XO0IUMOTr0 JIJIsl HArPEBAHUS
TeJa ¥ BBIACTSIEMOTO MM TIPH
OXJIaXKICHUH

JlaGoparopHas paboTa
"OnpeneneHue yaeabHON
TEIJIOEMKOCTH BenrecTna"

SHCpF WS TOILUIMBA. Y AeJIbHAas
TCIJIOTA CTOpaHusA

https://m.edsoo.ru/JSMRA1APW

https://m.edsoo.ru/40IT1ZJAH

https://m.edsoo0.ru/683AIXYWS8

18

[InaBienune u oTBEpAEBAHUE
KPUCTAJUTMYECKUX TEJl.

https://m.edsoo.ru/JHE5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

VY nenbHas TeIu1oTa IUIaBICHUS

19

20

JlaGopaTtopHnas pabota
"Onpenenenue yaenbHOU
TEIJIOTHI TIJIaBJICHUS Jibaa"

[Tapoo6pa3zoBanue u
KoHeHcanus. Mcmapenue

https://m.edsoo.ru/LCOQXVHGHD

https://m.edsoo.ru/CQG4DQKML

21

Kunenne. Y neapHas Tennora
napooOpa3oBaHus U
KOHJIEHCAllMH. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT
aTMOC(EpHOTO JTaBJICHHS

https://m.edsoo.ru/Y7HDIM2GZ

22

BnaxxHocTh BO31YXA.
JlaGopaTtopHnas pabota
"Onpenenenre OTHOCUTENbHOU
BIIQXKHOCTH BO3ayxa"

https://m.edsoo.ru/7KP37WO0J1

23

Pemenue 3agau Ha onpeneneHne
BJIAJKHOCTH BO3]lyXa

https://m.edsoo.ru/N4XJEXGAL

24

25

26

[TpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [Tapopas TypOuHa.
JIBAraTens BHyTPEHHETO
CropaHus

KII/I TersioBoro aBUraTess.
TerioBbIe IBUTATENIN U 3aIIATA
OKpY’KarolleH cpespl

3aKOH COXpaHEHUs U
MIpEBpAIlCHHS PHEPTUU B
TEIUIOBBIX ITPOLECCaX

https://m.edsoo0.ru/6BKWSWYG6

https://m.edsoo.ru/UJA3DRDOH

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroroBka K KOHTPOJIBHOM

https://m.eds00.ru/9AQ53CC7C



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

pabore no teme "TermnoBbie
sBieHns. Msmenenue
arperaTHbIX COCTOSTHUI
BemecTna"

28

KonTtponpHast pabora o Teme
"TermnoBble sIBICHUS.
N3meHeHune arperaTHbIX
COCTOSIHUM BeliecTna"

https://m.edsoo.ru/0X03133KU

29

30

31

DnekTpuzanus Tei. JIBa pona
ANEKTPUUECKUX 3aPSI0B
Ypok-uccrnenoBanue
"DnexkTpuzanus Tea UHAYKIUEH
U TIPY COTIPUKOCHOBEHUH"

BzaumopenicTBue 3apsoKEHHBIX
ten. 3akoH Kynona

https://m.edsoo0.ru/9E8SKDQMD

https://m.edsoo.ru/JALQFK67]

https://m.edsoo.ru/LIJCQZZS9

32

DIIEKTPUUIECKOE TOJIE.
HanpsxeHHOCTB
ANEKTpUYECKOro noJs. [IpuHiun
CYNEPIIO3ULUH JIIEKTPUUECKUX
noJjeun

https://m.edsoo.ru/N79CZGZ1J

33

Hocurenn snektpuueckux
3apsAa0B. DIIeMEHTapHBIN 3aps.
Crpoenue aToma

https://m.edsoo.ru/AFOIKADMV

34

35

[IpOBOHUKY W TUATEKTPUKH.
3aKOH COXpaHEHUS
IIEKTPUIECKOTO 3apsza

Pemenue 3agau Ha npuMeHEHUE
CBOMCTB 3JIEKTPUUYECKUX 3aPSI0B

https://m.edsoo.ru/U8JR991PB

https://m.edsoo0.ru/SXWWOSWIJI5



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTPUYECKUH TOK, YCIOBUS
€ro CymniecTBOBaHMsA. McTouHNKN
IIEKTPUIECKOTO TOKa

https://m.edsoo.ru/ISIMP3J3M

37

38

39

JlelicTBUA SJIEKTPUUYECKOTO TOKA
VYpoxk-uccnenosanue "Jleiictere
3JIEKTPUYECKOTO TOJIS Ha
MIPOBOJHUKHU U AUAJIEKTPUKHU"

DJIEKTPUUYECKUH TOK B MeTajuiax,
JKUIKOCTSIX U ra3zax

https://m.edso0o0.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

https://m.edsoo.ru/E4COOOYPF

40

41

42

43

DneKTpuyecKas enb 1 e€
COCTaBHBIC YaCTH

Cuna Toka. JlaboparopHas
pabota "U3mepenue u
peryiupoBaHUe CUJIbI TOKA"

DNEKTPUYECKOE HANPSIKEHUE.
Bonbr™metp. JIabopaTopHast
pabota "U3mepenue u
pEryJIMpOBaHKE HaPsHKEHU "
ConpoTuBieHne MPOBOJHHKA.

VY nenpHO€e CONPOTUBIICHUE
BELIECTBA

0.5

0.5

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/9LHH7UNJI

https://m.edsoo.ru/X7P0JOFGH

https://m.edsoo.ru/ESUQSPC4G

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUUECKOTO
COIIPOTHUBJIEHUS POBOJHUKA OT
€ro JUIMHBI, TUIOIIAH
MOTNIEPEYHOT0 CEYCHHS U
Martepuana”

https://m.edsoo.ru/4JDASGZNX

45

3aBUCHUMOCTH CHJIBI TOKA OT

https://m.edsoo.ru/VEZPE7Q8Q



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q

HanpspbkeHus. 3akoH Oma Juist
ydJacTKa Ieru

46

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3UCTOpa ¥ HANPSDKSHUS Ha
pe3ucrope"

https://m.edsoo.ru/X5THIN3RM

47

IlocienoBarenpHOE U
napajuieJIbHOE COSTUHEHUS
HpOBOl[HI/IKOB

https://m.edsoo0.ru/HJ990Q3493

48

JlaGopaTopHnas pabota
"[IpoBepka mpaBuia CIOKEHUS
HaIpsOKEHUHN TIPU
MIOCJIETOBATEIFHOM COCTMHEHUN
JIBYX PE3UCTOPOB"

https://m.edsoo0.ru/VQ3VYPOTS

49

50

51

52

JlaGoparopHas paboTa
"[IpoBepka mpaBua AJisi CUIIBI
TOKa MPH MapajlIeIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3a1ay Ha IpUMEHEHHE
3akoHa Oma 11 pa3IugHOTO
COCAUHCHUS HpOBO)IHI/IKOB

PaGora u mourHOCTH
AIIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna
JlaGopaTtopHnas pabota
"Onpeznenenue pabOThl U
MOIIIHOCTH AJIEKTPUIECKOTO

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZ74

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VR92V8JHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

ToKa"

53

54

55

DneKkTpudecKre ey u
HOTPEOUTENH NIEKTPUIECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHUC

ITocTostHHBIC MAar"HuThbl, UX
B3 aHMOHeﬁCTBHe

Ypok-uccnenosanue "Mzydenue
MOJIEH ITOCTOSHHBIX MAarHUTOB"

https://m.edsoo.ru/1L3KZ2XI.M

https://m.edsoo.ru/KL1ZHIKQF

https://m.edsoo.ru/1GL7RJQOR

56

MaruutHoe nosie. MarautHoe
moJsie 3eMJIM U €r0 3HAYEHUE I
JKA3HU HaA 3emiie

https://m.edsoo.ru/R3XXJCRVK

57

IToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"DnexTpruuecKkue 3apsbl.
3apsoKeHHBIE Tea U UX
B3auMoiercTBUs. I1oCcTOSHHDBIN
INEKTPUYECKUH TOK"

https://m.edsoo.ru/RTA1IBIC5

58

KonTponbHas pabora no teme
"DnexkTpruuecKue 3apsbl.
3apsoKeHHBIC Tena U UX
B3auMoencTBUs. I1oCcTOSHHBIN
AIIEKTpUYECKHii TOK" /
Bceepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/ZISSW477W

59

PesepsHslit ypok. Pabora ¢
TekcTaMu 110 TeMe "[1oCTOSHHBIN
ANIEKTpUYeCcKHii ToK" /
Bcepoccuiickas npoBepodyHas

https://m.edsoo.ru/EQRLKPTIU



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

pabora

60

61

62

OmnbIT OpcTeaa. MarautHoe
0JIE JEKTPUYECKOTO TOKA
MarauTHo€e noJie KaTylIKH C
TOKOM

[TpuMeHeHue JIeKTPOMAarHUTOB
B TexHuke. JlaboparopHas
pabora "N3yuenue neicTBus
MAarauTHOIO I10JIA Ha ITPOBOJHUK
¢ TOKOM"

DJEeKTpOIBUTATENb TOCTOSIHHOTO
Toka. Micnonb3oBanue
3JIEKTPOJIBUTATENEH B
TEXHUYECKHUX YCTPOWCTBAX U HA
TpaHcnopre. JlaboparopHas
paborta "KoHcTpyupoBanue u
u3ydeHue paboTbl
JEKTpOABUTaTENS"

0.5

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD

https://m.edso00.ru/7VYQODMFN

63

Omnbrter @apazes. 3akoH
ANEKTPOMArHUTHON UHIYKIIHH.
IIpaBuno Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Dnektporereparop. CrocoOs
TIONTydeHHs HIEKTPHIECKOH
SHEPIruH. DIEKTPOCTAHLINN Ha
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEpPruu

https://m.edsoo.ru/LM1C70D7A

65

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"DNeKTpUUEeCKue U MarHUTHBIE

https://m.edsoo.ru/GFS9PNC8B



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

sBieHus"”

66

67

68

KonTponbhas pabota no teme
"JJIeKTpUUECKUE U MAarHUTHbBIE 1
siBICHUS"

PesepBHbIii ypok. PaGora ¢
TekcTaMu 110 TeMe "TermioBrie 1
siBjIeHus"

Peseprurlit ypok. Padora ¢
TEKCTaMH 110 TeMe "MarauTHeie 1
siBjIeHus"

https://m.edsoo.ru/APBXXTADS

https://m.edsoo0.ru/4B8GKYQ1X

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB 10

68

[NPOT'PAMME

14.5



https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KUIIACC

No KoanyecTBO 4acoB Jlara
JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Bceer KoHTpo/ibHBbI IIpakTHyecku H3Yy4YeHH
o0pa3oBaTe/ibHbIE PeCYpPChI
n 0 e padoThl e padoThl |
Mexanundeckoe OBMIKEHHUE.
1 A 1 https://m.edsoo.ru/UP3I88VCD
MarepuanbHas TOUYKa
Cucrema orcuera.
2 OTHOCHUTEIBHOCTH MEXAHUYECKOTO 1 https://m.edsoo.ru/UWFLOQ33T
IIBUKEHUSA
PasHOMepHOE npsIMOIMHENHOE
3 p p 1 https://m.edsoo.ru/E65RWOZKO0
IIBUKEHUE
HepaBHOMepHOE NpAMOIMHENHOE
4 nBikeHue. CpeHsst 1 MTHOBEHHas 1 https://m.edsoo.ru/L043PYTGB
CKOPOCTH
IIpsimonmHeitHOE PAaBHOYCKOPESHHOE
5 p p yerop 1 https://m.edsoo.ru/SKUYWCHB0
JIBIOKEHUE. Y CKOpEHUE
CKopocCTh MPSMOIMHENHOTO
6 PaBHOYCKOPEHHOT'O IBHKCHHUS. 1 https://m.edsoo.ru/HXCDF3ZC8
I'padux ckopoctu
JlaGopaTtopHnast pabota
"OnpeneneHne yCKOPEHU Teaa Ipu
7 pea yerop p 1 1 https://m.edsoo.ru/1KKINJFOS8
PaBHOYCKOPEHHOM JIBUKEHUH T10
HaAKJIOHHOH II0ocKoCcTH"
CBo0Ooguoe magenne teir. OIbIT
8 8 a 1 https://m.edsoo.ru/NMQA4GGE(Q
I'amnnes
PaBHOMEpHOE OBHIKEHUE 11O
9 p 8 1 https://m.edsoo.ru/PVRBIDTTH

okpyxHocTu. [lepuoa u yactora



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH

oOpaiueHus. JInHeliHas U yrioBas
ckopoctu.llenTpocTpemurensHoe
YCKOpEHHE.

KonTtponpHast pabora o Teme

10 " " https://m.edsoo.ru/OSLFGWFZY
Kunemaruka

I1epBeiit 3akoH HproToHa. Bekto

11 P P https://m.edsoo.ru/TADTURL3K
CHJIBI
Bropoii 3akon HeroToHa.

12 B https://m.edsoo.ru/5A28NGVEV
PaBHOpelicTBYIOMIAs CHITa
Tpernii 3akoH HproTOHA.

13 PETHIH SAKOM TLIOTOH https://m.edsoo.ru/XPFYG64RM
Cynieprio3unust Cuit
P

14 CHICHIIO SA1AT HA TPHMCHCHTS https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cwuita ynpyroctu. 3akon ['yka https://m.edsoo.rt/BHBXXRIJQ
Pemenue 3anay no teme «Cuna

16 HHCHHE ST HO TeM o https://m.edsoo.rt/HML1AMN12
YIPYTOCTH
JlaGoparopHas paboTa

17 «OmnpeneneHne KeCTKOCTU https://m.edsoo.ru/T4APAJAFV1
PYKUHBDY

18 Cwita TpeHus https://m.edsoo.ru/B4WPRAS8I7
Pemenne 3amgau no reme «Cuna

19 A https://m.edsoo.ru/PIDH2DCIT
TPEHUSD»
JlaGopartopHas paboTa

20 "Onpenenenne kodpduimenta https://m.edsoo.ru/C56RD8K X8
TPEHUs CKOJIbXKEHUs"
Penrenue 3amad mo treMe "3aKOHBI

21 Hororona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/VT3T38KBU

TpeHUs"



https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

22

Cuia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOHOTO
MageHus

https://m.edsoo.ru/MEETXGF6Q

23

Ypok-koudpepenuus "/[Bmkenue ten
BOKPYT T'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ["anakTuku"

https://m.edsoo.ru/BLGGQ9259

24

25

26

27

28

Pemenue 3amau nmo teme "Cuna
TSOKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS" .

[TepBast kocMuuecKas
ckopocth.HeBecomocts.Ileperpysku

PaBHOBecHe MaTepUaNbHONR TOUKH.
AOGComoTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TEIIA C©
3aKPETIEHHON OCHIO BPAIIECHHS.
MowmenT cunsl. LlenTp Tsxectu

PaBHOBecHe MaTepHaTbHOMR TOUYKH.
AOGCom0OTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOrO TENIA C
3aKPEIIEHHON OChIO BAIEHHS.
MowmeHnT cuisl. LleHTp TsKecTH

Pemenue 3amau nmo teme "MoMeHT
cuibl. LleHTp TsxecTn"

https://m.edsoo.ru/VO2GV8YAT

https://m.edsoo.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQW4SLS

https://m.eds00.ru/0QJSN205C

29

[ToaroToBKa K KOHTPOIBHOM paboTe
o TeMe "MexaHn4uecKkoe IBUKEHUE.
BzaumogeiictBue Ten"

https://m.eds00.ru/8D7SUVXS5J

30

KonTtponbHas pabora o Teme

https://m.edsoo.ru/JIBOUJ2YG



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG

"MexaHn4ecKOoe IBIKEHUE.
Bs3aumopeiictBue Ten"

31

Nmnynsc Tena. UMItyasc CUibL.
3aKOH COXpaHEHMsI UMITYyJIbCA.
VYipyroe u Heynpyroe
B3aUMOJICHCTBUE

https://m.edsoo.ru/7PISBWQD2

32

33

Pemenue 3amau nmo teme "3akoH
COXpaHEHHUs uMIryJibca"

Ypok-koHpepenius "PeaktuBHOE
JIBUSKEHUE B PUPOJIC U TEXHUKE"

https://m.edsoo.ru/LQO6EH&F9

https://m.edsoo.ru/3UH32H4RL

34

35

36

37

Mexanunueckasi paboTa 1 MOUTHOCTb

Pabora cuibl TsKECTH, CUITBI
YOPYTOCTH U CUJIBI TPEHUS

JlaGopaTtopHnas pabota
«Omnpenenenue pabOThI CUITBI
TPEeHHUsI IPU PAaBHOMEPHOM
JIBUKEHHUH TeJa 10 TOPU30HTATBHON
MOBEPXHOCTH

CBs13b SHEpruu U paboTHI.
[loTenunanpHas 3HEprus

https://m.edsoo.ru/FCOHVOYXP

https://m.edsoo.ru/Y4H20MDHI

https://m.edsoo.ru/609HFE1P§

https://m.edsoo.ru/ZIFB7L5EF

38

39

Kunernueckas sueprus. Teopema o
KMHETUYECKON SHEPrUu

3aKOH COXpaHEHUs SHEPTUH B
Mmexanuke. JlaboparopHas pabota
"N3yueHne 3aKk0Ha COXpaHEHUs
SHeprun"

https://m.edsoo.ru/ WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

40

KonTtponbHas pabora o Teme
"3akoHbI coOXxpaHeHus"

https://m.edsoo.ru/0TVKE8KJIXB



https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

41

Konebarensnoe JBUKCHHUEC U €TI0
XapaKTCPUCTHKHU

https://m.edsoo.ru/3EQ3BHBZ3

42

43

44

3aryxaromue KoieOaHus.
Brinyxnennbie Konebanusl.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHbBIN
MasiTHUKU

VYpok-uccnenopanue «3aBUCUMOCTb
nepuoja KoaebaHu oT KeCTKOCTH
MPYKUHBI U MAacChl Tpy3a»

https://m.edsoo.ru/I3ZKD2M 12

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACA6R4KS

45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KoIeOaHusIx

https://m.edsoo.ru/RPN7BU655

46

47

48

JlaGoparopHas paboTa
«Omnpenenenue 4acToThl ¥ MepUoa
KOJICOAHUH TPYKUHHOTO MasiTHHUKA

JlaGopatopHas pabota «IIpoBepka
HE3aBUCUMOCTH NepuoJia KojaeOaHHi
rpys3a, MOJIBEIIEHHOT0 K HUTH, OT
Macchl Ipy3a»

Mexannueckue BosiHbl. CBoOlCTBa

MCXaHHUYCCKUX BOJIH. HpOI[OJ'ILHLIC n
MOIMICPCUYHBIC BOJITHBI

https://m.edsoo.ru/FV1Y2NUGC

https://m.edsoo.ru/6YGEHWS8DT

https://m.edsoo.ru/QHBQ3U5SXV

49

VYpok-koHpepeHus
"MexaHn4YeCKHUE BOJHBI B TBEPIOM
tene. CelicMUuecKe BOJIHbI"

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

50

3ByK. Pactipoctpanenue u
OTpaKeHHE 3BYKa

https://m.edsoo.ru/NTZLRXDBS5

51

Ypok-uccnenoBanue "Habmonenue

https://m.edsoo.ru/SRPRGGZVSE



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8

3aBUCHUMOCTH BBICOTHI 3BYKa OT
qacTOTEI"

52

53

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC
Ypok-koHpepeHus "YIIbTpa3ByK U
nH(]pa3ByK B IPUPOJIC U TEXHHUKE"

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka K KOHTPOJILHOU padboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexanunueckue KoneOaHus u
BOJIHBI"

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

55

KonTtponsHast pabora o Teme
"3aKOHBI COXPAHEHUS.
MexaHndeckue KoneOaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD77Z44VH

56

57

DIIeKTPOMarHuTHOE TOJIE.
9HeKTpOMaFHI/ITHI)I€ BOJIHBI

CBoiicTBa QJICKTPOMATrHUTHBIX BOJIH

https://m.edsoo.ru/KAKC7HSCG

58

VYpoxk-koupepennus "llkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBanue 31eKTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

https://m.edsoo.ru/7E1J2VY03

59

VYpok-uccnenopanue "N3ydyenue
CBOWCTB 3JICKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3agau Ha onpeneneHne
YaCTOThI U JJINHBI
3JIEKTPOMArHUTHON BOJIHBI

https://m.edsoo0.rut/ WIGCO6QSN

61

DNeKTpOMarHuTHasi Ipupoja CBeTa.

https://m.edsoo.ru/ZFGOBMGFX



https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX

Cxopoctb cBeta. BonHoBbie
CBOMCTBA CBETA

62

63

64

Hcrounuku ceera. [Ipsmonunennoe
pacrpocTpaHeHHue CBeTa. 3aTMEHUS
Connua u JlyHsl

3aKOH OTpa)KEHUs CBETA. 3epKajia.
Pemenue 3a1ay Ha IpUMEHEeHHE
3aKOHA OTPAXKEHMsI CBETa

HpeJIOMJ'IeHI/IC cBeTa. 3aKOH
IMpCJIOMJICHHA CBCTA

https://m.edsoo.ru/NLIADWAXN

https://m.edsoo.ru/QONUKCDO
B

https://m.edsoo.ru/NF1PZFEV3

65

ITosmmHOE BHYTpEHHEE OTPAKEHUE
cBera. Mcronp30BaHue IOJIHOTO
BHYTPEHHET0 OTPaKEHHUS B
OINITHYECKUX CBETOBOJIAX

https://m.edsoo.ru/FZ7THV6E2W

66

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
TIPEJIOMIICHUS] CBETOBOTO JIy4a OT
yTiia maJIeHusl Ha TpaHuIle "BO3ayX-

CTCKJIO

https://m.edsoo.ru/R80OIT10S

67

VYpok-koHpepeHIus
"Mcnonp30BaHUE IIOTHOTO
BHYTPEHHETO OTPAKEHHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBA3b"

https://m.edsoo.ru/0L9F63ZRU

68
69

JImazel. OnTHYeCKas CHIIa JIMH3EI

[Toctpoenue nzobpakeHui B TMH3aX

https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopHnas pabota
"Onpenenenne GOKyCHOTO

https://m.edsoo.ru/3XTVNZNJJ
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pacCTOsTHUS U ONTHUYECKOM CHIIBI
cobuparomiei TuH3bI"

71
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Ypok-kordeperuus "OnTuaeckue
JMH30BbIe TPUOOPH"

['na3 xak onTuyeckas CUCTEMA.
3peHue

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koHpepenmus "JlepexTo
3penus. Kak coxpanutsb 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznosxenue Genoro ceeta B CIEKTP.
Omnbitel HetoTona. Cnosxenue
CIIEKTPaJbHBIX LBETOB. [{ucnepcus
cBeTa. YPOK-pakTukyM "BosiHOBBIE
cBolicTBa cBera"

https://m.edsoo.ru/ZPRFN4D5V
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JlabopaTtopHas pabota "OMBITHI 11O
Pa3JIoKEHUIO OEJIOro CBETA B CIIEKTP
¥ BOCIIPUATHIO I[BETA IPEAMETOB
IIpU UX HAOIIOACHNUHU Yepes
I[BETOBbIE (PUIBTPHI"

https://m.edsoo.ru/ESISL6TCH
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77

KonTponbHas padbora no teme
"CseToBbI€ ABiIcHUA"

OmnsiThl Pesepdopaa u muianerapHas
MOJIeJIb aTOMa

https://m.edsoo.ru/A1F3HB8Y9

https://m.eds00.ru/P922QVFIV
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IToctrynatel bopa. Monens atoma
bopa

https://m.edsoo.ru/OBJPHE0G2

79

HcnyckaHnue U MOrJIONIEHUE CBETa
atomoM. KBanTrl. JInneiiuaTeie
CIIEKTPBI

https://m.edsoo.ru/M9LRTHPCO

80

VYpoxk-npaktukym "HaGmonenue

https://m.edsoo.ru/7TNCLNW296
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CIEKTPOB UCITyCKaHUs"

81 PagnoakTHUBHOCTE U €€ BUIbBI https://m.edsoo.ru/22H32JWLM
CtpoeHne aTOMHOTO sipa.

82 P AP https://m.edsoo.ru/IRVFSKOFK
Hyxknonnas Moaenb
PaanoakTuBHEBIEC TIpEBpAaILICHUS.

83 s PeBpatll https://m.edsoo.ru/RA796TPSP
M3oTonsl
Pemenne 3amau mo teme:

84 " " https://m.edsoo.ru/WX2HQP2S6

PannoakTuBHBIC IpEBpaICHUS

85 [Tepuox nmonypacnana https://m.edsoo.ri/WZDJCOES7
VYpok-koHpepeHus

86 "PannoakTBHBIC U3TyUEHUS B https://m.edsoo.ru/X1J4002C4
IpUpoJie, MEIULIMHE, TEXHUKE"
SnepHble peakuuu. 3aKOHBI

87 COXpaHEeHUs 3apsA0BOro U https://m.edsoo0.ru/YOQ2XMKOOQ
MacCOBOI'0 YHCET
DHeprus CBsI3U aTOMHEIX SIJIED.

88 p Aep https://m.edsoo.ru/NSTEUFIO3
CBs13b Macchl U SHEPTUH
Pemenue 3amau o reme "SnepHoie

89 \ https://m.edsoo.ru/OD4KHLQ4T
peakiuu
Peakuuu cunTesa u neneHus saep.

90 Ucrounuku sueprun ConHua u https://m.edsoo.rt/RMBFQBND7
3BE3]]
Ypok-konpepentus "Anepuas
sHepreTuka. JlelcTBus

91 p A . https:/m.eds00.ru/QTNWFW90Q
paZIMOaKTUBHBIX U3ITyUYEeHUN Ha
JKUBbIE OpraHU3MbI"
IToaroroBka K KOHTPOJIBHOI paboTe

92 a p p https://m.edsoo.ru/TBOXB9TUO

10 TeMe "DJIEKTPOMAarHUTHOE TOJIE.
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DNIEKTPOMArHUTHBIE BOJHBI.
KBauroBrie sBienus"

93

KonTtponpHast pabora o Teme
"DJIeKTPOMarHuTHOE TOJIE.
DJIEKTPOMArHUTHBIC BOJIHBI.
KBanToBsie siBnenus"

https://m.edsoo.ru/SUTJAFD6U
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[ToBTOpEHME, 000OIICHHE.
JlaboparopHbie pabOTHI 11O KypCy
"B3anmopencreue ten"

IToBTOpenue, 0600IeHNE. Perenue
pacyYeTHBIX M KAYECTBEHHBIX 3aa4
o TeMe "TeroBbie mporecch”

IToBTOpenue, 0600IeHNE. Perenue
pacueTHBIX M Ka4eCTBEHHBIX 3a]a4
no Teme "KIIJ] TenmoBbix
aBuraresein”

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

https://m.edsoo.ru/MMJNLZOSQ

https://m.edsoo.ru/H7HKU30G3
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[ToBTOpenue, 06061meHue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 3a/1a4
no teMe "KIIJ[ anekTpoycraHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpeHue, 0600IICHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"CseToBbI€ ABiIeHUA"

https://m.edsoo.ru/FK30FNRHX
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[ToBTropenue, 0600meHue. Pabora ¢
TEeKCTaMu 1o TeMe "3aKOoHbI
COXpaHEHHUs B MeXaHUKe"

[ToBTropenue, 0600meHue. Pabora ¢
TekcTamu 1o Teme "Kosnebanus u
BOJIHBI"

https://m.eds00.ru/91XS3CXDT

https://m.edsoo.ru/L3YKVIINT
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[ToBTopenue, 0600menue. Padora ¢
TekcTaMu 110 TeMe "CBeTOBEIE
sBjeHus"

https://m.edsoo.ru/LG327ISQ6

[ToBTopenue, 0600menue. Padora ¢

102 TekcTaMu 110 TeMe "KBaHToBasg u 1 https://m.edsoo.ru/W7IE16NUS8
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOIM
00pa30BaTeJILHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)I/I3I/I‘IGCKOC SBJICHHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 337a4dy B y4eOHYIO, BBIACIATDH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

1.4

ONMCHIBaTh H3Y4YEHHBbIE CBOMCTBA Tel MU (PU3MYECKHE SIBICHMUS,
UCTONb3ysd (U3MYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (PU3UYECKUH CMBICI MCIOJNb3YEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AMHUIIBI (PU3NUECKUX BEITMUMH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIUYMHY C JIPYTHMMH
BEIMYMHAMHU,  CTPOUTh  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(U3UYECKUX BEJIMYUH

1.5

XapaKTEepU3oBaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3aKOHa MW  3alIUCbiBaTb €ro  MaTreéMaThu4dcCKOC

BBIPAKECHHE

1.6

1.7

OOBSACHATh (U3UYECKUE SIBICHUS, POLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUd HPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIBIATh INPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX ABJIEHUH, (PU3HUECKUX 3aKOHA WIIH

3aKOHOMCPHOCTHU

peuiaTtb pvaéTHLIC 3aga4n B 1 -2 I[eﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U




(bopMmyIIbl, CBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHAIM3a
YCIOBHMSL 3aJa4yd 3allUChIBaTh KpPAaTKOE YCIIOBHE, IIOACTABIIATH
¢u3nveckre BeIUUMHBI B (YOPMYJIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIE JIaHHBIE, HEOOXOUMBIE JUIsSl PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYYSCHHON (PU3UUECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYECKUX METOJOB, B ONHMCAHUU HCCIECJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIPETUPOBATh MOJYYEHHBI pe3ylbTaT, HaXOAUTb OIIMOKU B

XO0JE€ OIbITa, A€JIaTb BBIBOJABI 110 €TI0 pC3yJibTaTaM

1.9

1.10

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (GopMynaupoBaTh  MpOBEpsieMble
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3ANMKCHIBATH MOKA3aHUS TMPUOOPOB C YUETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYTOM C MHCIONb30BAHUEM IIPSAMBIX HW3MEPEHUI,
y4acTBOBaTh B IIJIJAHUPOBAHUM Y4E€OHOrO HCCIEIOBaHUs, COOMpATh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYs IPEITI0KEHHOMY ILIaHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U TpadHKOB, €JIaTh BBIBOIbI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

1.12

1.13

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICOys
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINNOJIHCHUHN H3MepeHHI>i CO6I/IpaTI>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCINYHHBI

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

71a00paTOPHBIM 000PYI0BaHUEM

1.14

YKa3bIBaTh IMPUHIUIIBL )ICP'ICTBI/ISI HpI/I60p0B n  TEXHHYCCKHX
yCTpOﬁCTB, XapaKTCPU30BaTh IMPUHIIUIILL ﬂeﬁCTBHH HN3YYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOfICTB C IIOMOIIBKO HX OIIMCaHHA,
HCIIOJIb3YyA 3HaHUA 0 CBOMCTBax (I)I/I3I/ILICCKI/IX SIBIICHUM u

HeoOXoauMbIe (PU3NUECKHE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

OPUBOAUTH TpPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPAX)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B TTOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM 9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYIKAIOLICH cpefie

1.16

OCYILECTBIISITh OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANWIo, KOTOpas SBISETCS MPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

UCII0JIb30BaTh pu BBITNIOJTHEHUH Y4EOHBIX 3aJlaHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKaHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HUHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

C03/1aBaTh COOCTBEHHBIC KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIECHUS
HAa oOcHOBe 2 — 3 HCTOYHHUKOB UHGpOpMaUU (PUINIECKOTO
COJIEpXKaHUsA, B TOM 4YHCJIe MyOJUYHO JeNaTh KpaTKHE COOOIIECHUS O
pe3ylbTaTax MpPOEKTOB WM Y4eOHBIX HCCIENOBAaHHUM, MpPU 3TOM
rPaMOTHO HCIOJb30BaTh HM3YYEHHbIM IOHATUMHBIA anmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

IIPY BBINIOJHEHUH yUEOHBIX MPOEKTOB M UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYMIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIITOJIHEHWEM IUIAHA JIEWCTBHMM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBast MHEHHE

OKPY’KaFOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HUCIIOJIB30BaTh IMOHATHA

1.2

pas3indaTthb SABJICHUA IO OMHCAHHUIO HUX XapPaKTCPHBIX CBOWMCTB ¥ Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SIBJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (uU3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUYECKUX SABIICHUN

ONUCBHIBATh H3YyYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBJIEHUS,
UCTIONB3Yys (U3MYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BETHMYMH, HAXOTUTH (hOPMYIIHI,
CBA3BIBAIOILME JIAaHHYIO (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTh TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YySA HU3YUYCHHBIC 3aKOHBI, IIPpU 3TOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB € MOMOIIbIO | — 2 M3y4YEHHBIX CBOMCTBA

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3a7aud B 2 — 3 NEHCTBUSI, UCIIONb3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX I pelIeHMs] 3a7adud, BbIOMpaThb 3aKOHbI U (HOPMYIIbI,
HEoOXOoUMBIE Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl U CPABHUBATH
MOJIydeHHOE 3HadeHUue (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUCAHUEC UCCICAOBAHNA, BEIACTIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢u3mueckux  CBOMCTB  Tel:  (opMysnupoBaThb  MpOBEpsieMble

MPENIOJIOKEeHNs, coOUpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO




000py10BaHMUs1, OMUCHIBATH X0/ ONBITA M (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHATH MPSMbIE HM3MEPEHUSI C HCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (PU3HUECKUX BEIMYUH, CPABHUBAThH PE3YJIHLTAThI

U3MEpPEHU ¢ y4€TOM 3a/1aHHOH a0COIFOTHOM MOTPENTHOCTH

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSAMBIX HW3MEPCHUMN:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus,  ciexys  IpeUIOKEeHHOMY  IJIaHy, (uKcupoBaTh
pe3yabTaThl MOJYYSHHON 3aBHCHMOCTH B BHJE TAOIHIl U TPa(uKOB,

ACJIaTh BBIBOAKRI 110 PE3YyJIbTaTaM UCCICA0OBaHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3NYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX ONMCAHMS, HCIOIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUA U HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

pacro3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAaM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapalIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 000O3HAa4YEHUs
JJIEMEHTOB DJIEKTPUYECKUX LIECTIEH

OPUBOANUTH TNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOI0 UCIIOIb30BaHUS (PU3NYECKUX 3HAaHUM B NOBCEIHEBHOMN
KU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHuH ¢
npuOoOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKp}/)KaIOH_[eﬁ cpeae

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYyTEM CpAaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACIATh HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIb30BaTh IIPU  BBINNOJIHCHUHA y‘le6HLIX 3aJlaHuM HAay4YHO-




1.19

HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COJACpXKaHUs, CIPAaBOYHBIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  npuémamu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHGOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJMYHO MPEJCTaBIATh PE3yJbTAThI
OPOCKTHON WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTALIUCH

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IPU BBIMOJHEHUH YYEOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpeiesaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHUKAaTUBHOE  B3aUMOJCKHCTBUE,  MpOSBIAA  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

pas3indaTthb SABJICHUA IO OMHMCAHUIO HMX XApPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (I)I/I3I/ILICCK0€ SBJICHUC
pacno3HaBaTb MPOABJICHHUEC HN3YUYCHHBIX (I)I/I3I/IIICCKI/IX SIBJICHUN B
OKpYyKaromeM MHUpeE, B TOM YHUCIIC (1)I/ISI/I‘~I€CKI/IC SIBJICHUSA B IPHUPOAC,

npu 5TOM NIEPCBOAUTH IMPAKTHYCCKYHO 3a71a4y B yqe6Hon, BBIACIIATD

CYILLIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUUYECKUX SIBJICHUN

1.4

OIMMHUCBIBATH H3YYCHHBIC CBOMCTBA TEI M (1)PI3PI‘—ICCKI/IG SABJICHUA,
HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCJIMYHHBI, IpPU OIHUCAHUU [IPABUIIBHO
TPAKTOBAThH (1)H31/I'—IGCKI/II7[ CMBICJI HCIIOJIB3YEMBIX BCJIMYHH,
0003HAYCHHS U CANHUIbBI (I)I/I3I/ILICCKI/IX BCJIMYHH, HAXOAUTH (bOpMYJ'ILI,

CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIUYMHY C JIPYTHUMH




1.5

BEIMYMHAMHU, CTPOUTh TpapUKHd  M3YUYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTCpU30BaATH CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M  3aIuchiBaTb €ro MareéMaTu4dcCKoOC

BBIpaXXECHHE

1.6

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud IPAKTUKO-OPHEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITh IPUYMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH O0BICHEHUE U3 2
— 3 JIOTMYECKUX WIIaroB C MOMOIIBI0 2 — 3 HM3y4YEHHBIX CBOWCTBA

bu3nUecKux ABICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacuéTHble 3ahauyd (omMparouiyecs Ha cucreMy u3 2 — 3
YpaBHEHMI), HCHONb3ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gusnyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATH HEJOCTAIOIIUE  WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUI pelIeHUusl, IPOBOJUTH pPacuéThl M OLEHHUBATh PEATUCTHYHOCTh

MOJTYYEHHOTO 3HaYCHUS (PU3NIECKON BETMUNHBI

1.8

1.9

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO PCIIWMTL IIPpU ITOMOIIU
(1)I/I3I/I‘-ICCKI/IX MCTOAOB, MCIIOJIB3Ysd OINMMCAHUC HCCIICIOBAHHSA, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3yJIbTaThL Ha6HIOI[eHI/II>’I 1 OIIBITOB

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
(Gu3NYECKUX CBONCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpYyAOBaHUsS, OMHCHIBATH XOJI OMBITA U €rO

pe3ynbTaThl, (OPMYIUPOBATH BHIBOJIBI

1.10

IPOBOANTHh TNPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX HU3MEPEHMHI,
ompefieNisis CpeAHee 3HAueHHE H3MepseMOoil BennuuHbl (POKycHOE
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mprdopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (U3NYECKHX BEIMYUH C
MCIIOJIb30BaHUEM TMPSAMBIX HW3MEpPEHUN: MJIAaHUPOBaTh HCCIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yJIbTaThl

HOJ'Iy‘-ICHHOfI 3aBUCHUMOCTH (1)I/ISI/ILIGCKI/IX BCJIMUMH B BHUJC Ta6J'II/IIII/I




Fpa(bI/IKOB, ACJIaTh BbIBOABI 11O PE3yJIbTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEpPEHUs, Clenys MpPEeNIoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEJIMYMHBI M aAHAIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TMpH  pabore ¢

n1abopaTOpHBIM 000PYI0BaHUEM

pasnyaTh OCHOBHBIE NPHU3HAKK WM3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepHaibHask TOUKa, a0COIIOTHO TBEPOE TENO, TOUCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH3a, IJJaHETapHas MOJENb aToMa, HyKJIOHHAs

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh IPUHLUIIBI JEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HA HMX OIMCAHUSA, HCIOJIBb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEOOXoIuMble

¢uznyecKknue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbICE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOICTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-IPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl TOCTPOSHHS M300paKEHUH B MIIOCKOM

3epkajie u coOuparoIeii T1uH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HU g o0ecriedeHusi 0e30MacHOCTH TIpH  OOpalieHuu C
npruOopaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHS 3/I0POBbS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY Karollel cpee

1.18

OCYIIECTBIIATh MOUCK MHPOPMAIUN (PU3MUECKOTO COAECPHKAHUS B CETH
WHuTepHeT, caMocTosATeNbHO (OpPMYJIHpYsl IOMCKOBBIA  3arpoc,
HaXOAUTh IyTH  OIpENEJeHHUs]  JIOCTOBEPHOCTH  IOJyUYEHHOU
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIIONIb30BaTh MpPH  BBHIMOJHEHMM YYEOHBIX 3aJaHUi  Hay4HO-
HOMYJISIPHYIO JIUTEPaTypy (U3NYECKOrO COAEp)KaHUs, CIPaBOYHbIC
MaTepuaibl, pecypchl cetu HHTepHeTr; BiazeTre npuéMamu

KOHCIICKTUPOBAHHA TCKCTA, Hp606pa3OBaHI/I}I I/IH(I)OpMaI_[I/II/I U3 OJHOM




3HAKOBOM CUCTEMBI B IPYTyIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBE HH(pOpPMAllUM M3 HECKOJbKUX HCTOYHHUKOB (U3UUECKOrO
CoJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3uKH U CONPOBOXKIATh BBICTYIUICHHWE IPE3CHTalUed ¢ ydEéToM

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIOJHEHUH YYEOHBIX NMPOEKTOB M UCCIECIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpenesTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 3a BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  T'OTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaena JIEeMEHTA

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

®uszuka — Hayka O Ipupoje. SBieHus npUpOAbL.
Ousnyeckue  SIBICHHA: MEXaHWYECKHE, TEILIOBBIC,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeNMUMHBL.  M3MepeHHe — (PU3UUECKUX
BennynH.  Pusnueckue  npudopsl.  [lorpemHocTs

u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHUI]

1.4

1.5

2.1

2.2

23

EcrtecTBeHHOHAyuHBI METOJ IO3HaHUA: HaOIIOJEHUE,
IIOCTAaHOBKA HAy4YHOT'O BOIIPOCA, BBIABM)KEHUE T'MIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

HaO0II0aEMOr0 SBJICHUS
Onucanne PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIeIeH

[IpakTuueckue padbOTHI:
N3mepenune paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenne pa3sMepoOB MaJIbIX TEI.
N3mepenue temiiepaTypsl P MOMOIIH KHIKOCTHOTO

TECPMOMETPA U JaTUUKaA TEMIICPATYPhbI

INEPBOHAYAJIbHBIE CBEJJEHNM A O CTPOEHNUN BEIIECTBA

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJBI, HX
pazMepsl. ONbITHI, JOKa3bIBalOIIME JAMCKPETHOE CTPOECHHE
BELIECTBA

JIBmkeHnne uyactull BemiecTBa. CBA3b  CKOPOCTH
JIBW)KEHUA  4YacTUIl C  TeMmmeparypod. bpoyHoBckoe
nBkeHue, Iuddysus

B3aumoseiicTBuE YacTHI] BEILIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE TIa30B,
KUIKOCTEH W TBEPABIX  (KPUCTAUIMYECKHMX)  Tell.
24 B3anMoOCBsI3b MEXIy CBOMCTBAMH BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue padbOTHI:
Onenka [uameTpa aromMa METOAOM psoB  (C
Ucrolib30BanueM ¢otorpaduii).
2.6 OnbITel IO HAOJIOJACHHUIO TEIUIOBOTO PACHIUPCHUS
ra3os.
OneiTel 1O OOHApY)KEHUIO  JCWUCTBUS  CHII

MOJIEKYJIAPHOTO TPUTSKEHUS

JIBVDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE "
' HEpPaBHOMEPHOE JIBH)KEHUE
19 Ckopoctb. Cpennsisi CKOpOCTb NpPU HEPABHOMEPHOM
' JBYKEHUM. Pacd€r myTH 1 BpeMEeHM BUKEHUS
SIBnenune mHepuuu. 3akoH uHepuuu. B3aumopeiicTBue
33 T€J KaK MPUYMHA U3MEHEHUsSI CKOPOCTH JBUKEHMS TEll.
Macca kak Mepa HHEPTHOCTH Teja
14 [InotHocTs  BemectBa.  CBS3p  IUIOTHOCTH €
' KOJMYECTBOM MOJIEKYJI B eIMHMIIE 00bEMA BEIIeCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TeJ
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOLIBIO JUHAMOMETPA
37 SIBnenue TATOTEHUS U cuia TskecTH. Cuila TSKECTH
. Ha Jpyrux miaHerax. Bec temna. HesecomocTs
" Cuna tpeHusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
. Tpenue B npUpoe U TEXHUKE
3.9 Clio)keHWe CWJI, HAlpaBJICHHBIX MO OJHOM MPSIMO.
. PaBHOelicTBYIOIIIASA CHIT
310 [IpakTuyeckue pabOTHI:

OnpeneneHre CKOPOCTH PAaBHOMEPHOIO  JIBUXKEHUS




(mapuka B JKMIKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBTomMoOmWIs u Tak panee). OmpezeneHue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WIM [IapuKa 10
HaKJIOHHOM  TuiocKocTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLLIHE
3aBUCHUMOCTh pacTsDKeHus (IedopMaiuu) Mpy>KUHBI OT
MPUIOKEHHONW  Cuibl. OMNBITBI, JIEMOHCTPHUPYIOIINE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U

XapakTepa CONPHKACAIONINXCS TOBEPXHOCTEH

®duznyeckue SBICHUS B MPUPOJIC: MPUMEPHI JBIKEHUS C
3.11 Pa3JIMYHBIMU CKOPOCTSIMU B JKMBOW M HEKUBOW MPUPOJIE,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12 TexHuuyeckue ycTponcTBa: AMHAMOMETP, OIIUITHUKI

JIABJIEHME TBEPIBIX TEJI, )KUIKOCTEI 1 TA30B

41 I[aBJ'ICHI/Ie TBép,[[Ol"O tena. CrocoObl YMCHBIICHUA U

YBCIMUYCHUA OABJICHUA

42 JlaBnenue raza. 3aBUCUMOCTbH JaBJICHUS raza oT 00bEMa,
TEMIIepPaTyphI

43 Hepez[aqa JaBJICHUA TBépI[BIMI/I TCI1aMHU, )XUAKOCTAMHU U

razamu. 3axoH Ilackais. IIlHeBMaTHUEeCKHE MAIIMHEL

3aBHCUMOCTD JaBJICHUS KUOAKOCTU oT l"J'Iy6I/IHI)I.
4.4 IMunpocratuueckuii napagokc. CooOIIarmuecs: coCyIbl.

FI/II[paBHI/ILIeCKI/Ie MEXaHU3MBbI

ATtMmocdepa 3emiin u atMocepHoe aasieHue. [puunnsl
45 CYLIECTBOBaHMS BO3IAYHIHON 000n0uku 3emiu. OmnbiT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO J1aBIEHUS OT

BBICOTBI HAl YPOBHEM MOP

46 N3mepenue armocdepHoro npasneHus. I[lpubopsl ans
. M3MepeHust aTMOC(hepHOro JaBICHUS
JlelictBue XUAKOCTHM MU Ta3a Ha NOTPYKEHHOE B HHUX
4.7 Teno. BrelTamkuBaromas (apxuMenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. BozayxomnnaBanue

4.9 [IpakTuyeckue pabOTHI:




4.10

4.11

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAEC OT
o0béMa MOTpyXKEHHOM B IJKUAKOCTh 4YacTU Teja.
Onpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIONIEH Ha
TENO, NOrpy:k€HHoe B  JKUAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHJIbI, JEHCTBYIOLIEH
Ha TeJIO B OKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOIME  3aBUCHUMOCTb  BBITAJIKMBAIOLIEH
CHJIBI, IEHCTBYIOLIEH Ha TEJIO0 B JKUAKOCTH, OT 00BEMA
MOrPyKEHHOU B JKMJIKOCTh YAaCTH TEJIA U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBaHue — apeomerpa  WIH
KOHCTPYMPOBAaHME  JIOAKM W  OIpeaeseHue  eé

rpy30HOHLéMHOCTI/I

@dusnyeckue  ABICHUA B [PUPOJE: BIIASIHUE
aTMoc(hepHOTro JaBJICHHS HA KUBOW OpraHU3M, TIAaBaHUE

pBIO

TexHuyeckue yCTpoCTBa: cOOOUIAIOMIMECS COCYIbL,
YCTPOMCTBO BOJONPOBOJA, THUIPABINYECKUN IIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPT U

5.1 Mexanunueckasi pabota
52 MexaHn4deckas MOIIHOCTh
53 [IpocTeie  MexaHU3MBI: pblYar, OIOK, HaKJIOHHas
' IUTOCKOCTh. [IpaBuito paBHOBECHS phIyara
5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K OJIOKY
«3omoroe  mpaBwio»  MexaHuku.  Koadduument
5.5 TOJIE3HOTO JEHCTBUSA MEXAHU3MOB. IIpocteie
MEXaHU3MBI B ObITY U TEXHUKE
5.6 [loTenunanpHas SHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
s g [lonnas mexaHuueckas dHeprus. 3aKOH M3MEHEHHs U
. COXpAHEHUS MEXAHUYECKON SHEPTUH
59 [IpakTuueckue pabOTHI:

Omnpenenenne  pa®OTBI  CHJIBI  TPeHHsS  NpHU




8 KJIACC

Kox
pa3iena

PaBHOMCPHOM JBHXXCHHUU TCJ1a 110 FOpH3OHTEUILHOI>i
noBepxHocTu. MccnenoBanre yciaoBUil paBHOBECHS pblyara.
N3smepenne KIIJ[ HakimonHOM 1mockoctu. M3ydyeHue 3akoHa

COXpaHCHUA MEXaHUYEeCKOMH OHEPIrun

dusndyeckue SABJICHUS B opupoac: pblHaru B TEIC

5.10
YeJI0BeKa
TexHuueckue yCTpPOMCTBA: pblUar, IOABWKHBIA U
5.11 HETIOJBYIKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemblie 3JIeMEHTHI COCPKAHUS
JJIeMEeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUM CTpOEHUs Bemecrtsa. Macca U pasMmepsl
' MosIeKyd.  OmIbITBI, IOATBEP)KIAIOLIME  OCHOBHBIE
II0JIO’KEHHSI MOJIEKYJIIPHOKHHETUYECKON TEOPUHU
Mopgenu  TBEPAOro, JKUAKOTO W ra3000pa3HOro
6.2 cocTossHUM BemiecTBa. Kpucrammuueckue u amop¢HbIe
Tena
OOBbsicHEHHE CBOWCTB Ta30B, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYIAPHOKUHETUYECKON
TEOPUH
6.4 CmauuBaHuE M KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paciIMpeHue U cxKaTue
6.6 Temneparypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBIO
. TEIJIOBOTO JABUKEHUS YaCTHI]
67 Buyrpennsst sneprus. Ciocodbl U3BMEHEHUsI BHYTPEHHEN
. SHEpPruu: TeIionepeaaya U CoBepIleHne paboThl
63 Buzsl Tenonepenauyu: TEIIONPOBOIHOCTb, KOHBEKIIUS,
. W3JIy4eHUe




KoanuectBO  TEMIOTEHL VnenbHas  TEIIOEMKOCTH

6.9
BELIECTBA
TemiooOMeH M TEIUIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY ienpHas TEoTa niaBJIeHUs
[TapooOpazoBanue ©  KoHJeHcarus.  Vcmapenwue.
610 Kunenne. VYnenpHas  Temora  mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEPATypbl KUMIEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 DHeprus TomuBa. Y ieibHasi TEMI0Ta CrOPAHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble JABUTATENN U 3alluTa
OKpYKAaroIIE Cpebl
3aKOH COXpaHEHUs U MPEBPAICHUS SHEPTUU B TEIUIOBBIX
6.16
rpoleccax
[IpakTuueckue pabOTHI:
OneiTbl 10 OOHApy)XEHHIO  JEHCTBUS  CHJI
MOJICKYJISIPHOTO MTPUTSIKEHUS.
OnbITEl MO BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOM
COJIM WJIU caxapa.
OnpITel 10 HAOJIOJIEHUIO TEIJIOBOIO PACUIMPEHUs
ra3oB, KUAKOCTEH U TBEPBIX TEI.
6.17 Omnpenenenue gaBleHUs BO3yXa B OaJUIOHE IIIPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTH JIABJICHHS
BO3lyXa OT ero o0bEMa U HarpeBaHus WIHM OXJIaXKICHUS.

[IpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPHUYECKOW TpyOKe OT
TEMIIEPATYPBI.

Halmronenve n3aMeHeHnsl BHYTPEHHEH YHEPTUU Tela B
pe3yabpTaTe Terionepeaayd U padoThl BHEITHUX CHIL.

HccnenoBanue SABJICHUA TeII000MEeHa npu




CMEIIMBAHUH XOJIOJIHOW U rOpsYEN BOJIBI.

OnpeneneHne KOJIUMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpU TEImIOOOMEHE ¢ HarpeTbiM METaNINYeCKUM
LUJIUHIPOM.

Onpenenenue yneabHON TEIUNIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHusl.

OmnpeneneHne OTHOCUTEIIBHOM BIAXXHOCTH BO3yXa.

OmnpexneneHue yaelbHON TEILIOTHI IIABICHUS JIbJA.

Ouznyeckue SABICHUS B MPUPOAE: IOBEPXHOCTHOE
HaTsOKCHUC W KAallWJUIAPHBIC SBJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B nipupojie, uznydenue ColHila, 3aMmep3aHue
BO/I0EMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCTra.

TexHudeckue  yCTPOWMCTBA:  KallWJUIAPBI, IPUMEPHI
HCIIOJIb30BAHUS KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
6.19 JaT4UK TEMIIEpaTypbl, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, THTPOMETpPbI, ICUXPOMETp, IapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHET'O CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszauus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB

B3aumopneiictBue 3apsbkeHHbIX Ten.  3akoH  Kynona
7.2 (3aBHCHMOCTb CHJIBI B3aUMOJAEHCTBUS 3apsKEHHBIX TN OT

BCJIMYNHBI 3apsaI0B U PACCTOAHUSA MCIKIAY TeJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO
7.3 nosid. [IpyHIMI cyneprno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX  3apia0B. 9J'IeMeHTapHBII71

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

ONEeKTpUYECKU  TOK.  YCIOBHS  CYIIECTBOBAHMS
7.6
3JIEKTPUYECKOT0 TOKA. ICTOUHHKY IIOCTOSHHOIO TOKA




HeicTBus 3JIEKTPUYECKOTO TOKA (TemnoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
KUJKOCTSAX U ra3ax
- Onektpuyeckas uenb. Cuwia Toka. OJIEKTPUUYECKOE
' HaIpshKEHUe
79 CornpoTuBieHue MIPOBOJIHUKA. VY nensHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3akoH OMa aJ1s1 yyacTKa Lenu
[locnenoBarenbHOE M MapaJlIeIbHOE  COEAMHEHHE
7.11
MIPOBOIHUKOB
PaGora u MOUIHOCTH BJEKTPUUECKOTO TOKA. 3aKOH
7.12
Hxoyina — Jlenua
13 DNeKTpUYecKue LEenu U MOTPEOUTENH SIEKTPHUUECKON
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocTostHHbIe MarHuThl. B3aumoaeicTBHE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosne. MarHutHOoe ToNe 3eMiIM U €ro
' 3HAUYEHME JUJIS )KU3HU Ha 3emiie
716 OmneiT Opcrena. MarautTHoe 10JIE AIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
717 ONEeKTpOABUTaTENb MOCTOSTHHOTO TOKa. Mcnosbp3oBaHue
' 3JEKTPOJIBUTaTeNe B TEXHUYECKUX YCTPOMCTBAaX M Ha
TpaHCIIOpTE
Oneiter  @apages.  SIBineHMe  2IEKTPOMAarHUTHON
7.18
nHaykuud. [Ipasumno Jlenna
DIEeKTpOreHeparop. CriocoOsr MOJTyYEHUSs
7.19 JNEKTPUYECKOM  DHEPIHUH. DNEeKTpOCTAaHIIMK  Ha
BO300OHOBJISIEMBIX UICTOYHHKAX SHEPTUU
[IpakTudeckue pabOTHI:
7.20 OMnBITH 110 HAOJIOACHHUIO AJICKTPHU3AIUN TEJ WHIYKIHNESH

U IIPU CONPUKOCHOBEHHH.




HccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO IO  Ha
MPOBOJAHUKH U TUAIEKTPUKU.

COopka u mpoBepka pabOThl BJIEKTPUUECKON Lenu
MOCTOSIHHOTO TOKa.

N3mepenue u peryivpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3
pPEe3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSKEHUS
Ha pe3UCTOpE.

OnbIThI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIJIOIIAU TIOTIEPEYHOT0 CEUCHHS U MaTepHala.
[IpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUW  TPHU
MOCTIEIOBATEIbHOM ~ COCIMHEHUH JIBYX PpE3HCTOPOB.
[IpoBepka mpaBuiia A CHIbI TOKA MPHU MapajieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompexaenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLIEr0 4Yepe3 PpPe3HucTop.
OnpeneneHne  MOIIHOCTHM  3JIEKTPUYECKOIO  TOKa,
BbIJIeJIsIEMOl Ha pe3ucTope. MccnenoBanue 3aBUCUIMOCTH
CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHUTHOTO B3aWMOJEHCTBUSA MOCTOSHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO MOJISl MOCTOSIHHBIX MArHUTOB MPHU
uX oObeNMHEHWH U pasfeneHun. VccnempoBaHue
JEHCTBUSI JIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPETIKY.
OnbITEl,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBUS KaTYLIKH C TOKOM M MarHuTa OT CHJIbI
TOKa M HalpaBleHUs TOKa B Karyuke. M3ydenue

)ICfICTBI/IfI MAaroHMuTHOIO IOJs1 Ha IMPOBOJHUK C TOKOM.

Konctpyuposanue u H3y4YEHHE paboThI
DJIEKTPOJABUIATEIIS. N3mepenue KILJ
JJIEKTPOJBUIAaTEIbHON  YCTAHOBKH. OneiTBl 1O

HUCCICOOBAHHUIO SABJICHUSA 3J'ICKTpOM3FHPITHOI>i HHAYKIOWH:




HUCCICIOBAaHUC W3MEHEHHMI 3Ha4YeHUS U HaIlrpaBJICHUA

HMHAYKIOUOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBIIEHUs B  arMmocdepe, OAIEKTPUYECTBO  KUBBIX
OpraHM3MOB, MarHUTHOE ToJe 3eMiiu, Apeld MmooCcoB,
pOJIb MArHUTHOTO TIOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

7.22

TexHuyeckue yCTpOMCTBA: 3IIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK DJIEKTPUYECKON DHEPIUH,
JJIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HArpeBaTeNIbHbIC
AJICKTPOIPUOOPHI (mpumepsr), AICKTPUICCKHE
MpeIOXpaHUTENH, JIIEKTPOMArHUT, JJIEKTPOJBUTATEINH

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KVIACC
Kon
Kog anemenra [IpoBepsieMble 21€MEHTHI COACPKAHUS
paszena
MEXAHUWYECKUE ABJIEHUA
S 1 Mexannueckoe JABuKeHHE. MarepuanbHas — TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBLHOCTh MEXAHUYECKOT'O JBMKEHUS
8.3 PaBHOMepHOE NpSIMOIMHENHOE IBUKEHUE
HepaBnomepHnoe MPAMOJIMHENHOE JIBUYKECHHE.
8.4 CpenHsass W MIHOBEHHass  CKOpPOCTb  Tella  Ipu
8 HEPABHOMEPHOM JBUKEHUU
95 VYckopeHnue. PaBHOyCKOpEeHHOE MIPSIMOJIMHENHOE
' JIBUKECHHE
8.6 CsoOoanoe magerne. OnsITel [annies
PaBHOMepHOE nBHMKEHHE MO OKpyxHOCTH. [lepnoa u
8.7 yactora oOpameHus. JIuHelWHas u yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepssIii 3akoH HproTOHA




8.9

Bropoii 3akon HeroToHa

8.10 Tpertuii 3akon HeroTona
8.11 IIpuHIUI Cynepno3unuu Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cujga TPEHMS] CKOJBXKEHHUS, CHJIA
' TPEHMSI II0OKOS, IPYTUE BUBI TPEHUS
214 Cuna TSKECTM U 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHue cBOOOIHOTIO IaleHUs
%15 JBwxenne  mmaHer  Bokpyr — Connuma.  Ilepas
' KocMHu4ecKasi ckopocTb. HeBecoMOCTh U neperpysku
816 PaBHOBecue  marepuasibHOM  TOYKU.  AOCONIOTHO
' TBEPJIOE TEIIO
217 PaBHOBecue TBEPAOro Teja € 3aKPEIVIEHHOW OCHIO
' BpaieHusi. MomeHt cuiibl. LIeHTp TskecTn
8.18 Nmnynec Tena. MI3mMenenue ummynbca. IMyibe cuiibt
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE OBUKEHUE
8.21 Mexanudeckas padoTa U MOITHOCTh
222 PaGota cun TsbKecTH, ympyroctd, TpeHus. CBs3b
' SHEPruM U paboThl
$23 [loreHunanbHast dSHeprus Tejna, MOAHITOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 IToTeHumanpHas SHEPrUs CKATOU NPYKUHBI
Kunernueckass sHeprus. Teopema O KMHETHYECKON
8.25
SHEPruu
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPTUH
[TpakTyeckue paboOTHI:
OrmpesiesieHre CpeIHEN CKOPOCTU CKOJIBKEHHS Opycka
WIM JIBWKEHUS IapuKa II0 HAKJIOHHOM IUIOCKOCTH.
827 Omnpenenenyre yCKOpeHUs Telna MPU PaBHOYCKOPEHHOM

JBUKEHHH 10 HAKJIOHHOW INIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IYTH OT BpPEMEHHM IIPH
PaBHOYCKOPEHHOM JIBM>KEHUH 0€3 HayaJlbHOW CKOPOCTH.

[IpoBepka TruUIOTE3Bl: €CIM NPU PaBHOYCKOPEHHOM




8.28

8.29

JIBIDKEHUU 0€3 HayalbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psAJ HEYETHBIX YHCEI, TO COOTBETCTBYHOLIUE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSL CKOJIbKECHUS
OT CWJBl HOpPMalbHOro jasieHus. OnpeneneHue
koddduimenTa TpeHus CcKoubxeHus. OnpeneneHue
KECTKOCTH TpYyXHHbL. OnpenencHue padOThl CHIIBI
TPEHUsT TMpU PABHOMEPHOM [BWKEHHUU Teja [0
TOPU30HTAIBFHON TOBepxXHOCTH. OmnperencHue padoThI
CUJIBl  yOpPYrocTM  NpuU  HoAbEME  Ipy3a  C
UCIIOJIb30BAaHUEM  HEIOJBMKHOTO U MOJBUKHOIO

OJI0KOB

dusnyeckue SABJACHHUS B MPHUPOJEC: MPUIMBBI U OTJIHBHI,
nBkeHne TutaHeT COJHEYHOH CHUCTEMBI, PEaKTUBHOEC
JIBUYKCHHE KUBBIX OPraHU3MOB

Texnudeckue YCTpOﬁCTBaZ CIINAOMCTP, JaTYUKHU

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHMIKCHUC. OCHOBHEBIE XapaKTCPHUCTUKHU

- KOJIeOaHUI: IEPHO/I, HaCTOTa, aMILUIUTY/1a
97 Maremarnueckuit u IIPY’KUHHBIN MasITHUKU.
' [TpeBparieHre sHEprun Npu KojaedaTeIbHOM JABMKEHUH
93 3aryxatomue KosebaHus. BbIHyXaeHHBIE KojeOaHus.
' Pe3onanc
Mexannyeckue BojHbL. CBONHCTBA MEXAHUYECKUX BOJIH.
94 IIpononpHEle M NONEpEYHbIE BOJIHBL. J[IMHA BOJHBI U
. CKOpPOCTh €€ pacrnpocTpaHeHHs. MexaHn4ecKue BOJIHBI
B TBEPJIOM TeJI€, CEHCMUYECKUE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yapTpa3Byk
[TpakTueckue paboThI:
OmnpeneneHue 4YacToThl M Mepuoja  KoJjeOaHHi
9.7 MaTE€MaTHYeCKOr0 MAsITHUKA.

OHp CACIICHUC JacCTOThbI n nepuoaa KoJIeOaHMi

IMMPY>XUHHOI'O MasTHHUKA




HccnenoBanue 3aBUCHMOCTH — TEpHOAA  KoJeOaHMt
MOJBEIICHHOTO K HUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH — TEpHOAA  KoJeOaHMA
NPYKUHHOTO MasTHHUKAa OT Maccel Tpysa. [IpoBepka
HE3aBUCHMOCTH nepuoaa Kosie0aHui rpysa,
MOJIBEIICHHOTO0 K HUTH, OT MAaccChl Irpy3a U XKECTKOCTU

npy>xuHsl. 3mepenue yckopenus cBOOOIHOTO MaieHUs

®dusnueckue SBJICHUS B Iprupoac: BOCIIPUATHUC 3BYKOB

9.8 KUBOTHBIMH, 3EMJICTPSICCHHE, CEHCMHYECKHE BOJIHBI,
IlyHaMH, 3XO0
99 TexHudeckue yCTPOMCTBA: 3XOJIOT, MCIOJb30BAHUE

YJIBTPa3ByKa B ObITY M TEXHUKE

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHHIE BOJIHBI.

101 CBoiicTBa 21IEKTPOMAarHUTHBIX BOJH
10.2 [IIxana 3eKTpOMAarHUTHHIX BOJIH
103 DJekTpoMarHuTHas npupoaa ceta. CKOpPOCTh CBeTa.
' BonHoBEIE cBOMICTBA CBETa
10 [TpakTuyeckue paboOTHI:
10.4 N3yueHue CBOMCTB  JJIEKTPOMATHUTHBIX BOJIH  C
MTOMOIIbI0 MOOMIILHOTO TeledoHa
dusnyeckue SBICHUS B MpPUPOJE: OMOIOTHYECKOe
10.5 JefCTBHE BHJIMMOTO, yIBTPaduoIEeTOBOTO "
PEHTTEHOBCKOTO U3TyUYeHHM
10.6 Texnuueckune YCTpOWCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJISl COTOBOM CBSA3HU
CBETOBGIE SABJIEHUA
11.1 JlyueBas monenb cBera. IcTOUHMKH cBETa
11.2 [IpsamonuHetHOE pacIpOCTpaHEHUE CBETA
1 113 Ortpaxenue cBera. [Inockoe 3epkano. 3akOH OTpaX)eHUs!
. cBeTa
114 IIpenomnienne cBeta. 3aKOH TPEIOMIIEHHMS CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 JInnza. Xon tydeit B 1uH3e




11.6

11.7

OnTuueckas cucrema QoToarnmnapara, MHUKPOCKONa H

TCJIECKOIIa
I'maz kak onTudeckas cHCTEMa. BJ'II/ISOPYKOCTB n

JaTbHO30PKOCTD

11.8

11.9

11.10

Pasnoxxenue Oenoro ceeta B cnekTp. OnbiTel HptoTOHA.

CnoxeHue CIICKTpaJIbHBIX IBETOB. J_II/ICHCPCI/IH CBCTa

[TpakTuueckue paboOThI:

HccnenoBanne  3aBUCUMOCTH — YIVIa  OTPaKCHUS
CBETOBOTO JIy4a OT yIJia MaJICHusI.

W3ydeHne xapakTepUCTUK H300paKeHUs MpeIMeTa B
TUIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCUMOCTH  yIiia  TPEIOMIICHUS
CBETOBOT'O Jiyya OT YIJia TaJIcHHS Ha TPaHMIEC «BO3IYX —
CTEKIIO».

[Tonyyenne M300paXKeHH C TIOMOIIBIO COOMpArOIIEH
JIMH3BI.

Omnpenenenre HOKYCHOTO PAaCcCTOSHUS M ONTHYECKON
CHJIBI COOMPAIOIICH JTNH3HI.

OnbITHI 110 Pa30KEHUIO OEIOTO CBETA B CIIEKTP.

OnpITHl 10 BOCHPHUATHIO IIBETa MPEAMETOB MPU HX

Ha6J'IIOI[eHI/II/I 4Cpe3 IBETOBLIC (I)I/IJ'IBTpBI
du3nueckue SBJICHUS B npupoac: 3aTMCHUA COJ'IHHa n
.HYHBI, OBCTa TCJI, OINTHYCCKHC SBJIICHHUS B aTMOC(I)Cpe

(uBet HeOa, pedpakius, pagyra, MUPax)

11.11

KBAHTOBBLIE

12.1

Texnuueckune YCTpOWCTBA: OYKHU, IIEPUCKOII,

doroanmnapar, ONTUYECKHE CBETOBO/IbI
SABJIEHUA

Omnbitel Pesepdopna v minaHerapHas MOAETb aroma.

Monens aroma bopa

12 12.2

12.3

HCHYCKaHI/Ie 1 TIOTJIOHNICHUE CBE€Ta aTOMOM. KBaHTHI.

JInHenyaTeie CIIEKTPBI

PannoaktuBHOCTH. Anb(a, 6eTa- ¥ raMMa-u3ITydeHUs

12.4

Crtpoenue aroMHoOro suapa. Hyxionnas Moxens

ATOMHOTO sapa. H30T01bI




PannoaktuBubie npespamieHus. llepuon mnonypacnana

12.5
aTOMHBIX SIAEp
126 SnepHble peaknu. 3aKOHbI COXpPaHEHUs 3apsA0BOrO U
' MacCcOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Vcrounuky sHeprun
' CouHiia u 386311
12.0 Snepnas osHepreruka. JlelicTBME  paJMOaKTHUBHBIX
' U3JIy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuueckue paboThI:
HabmtoieHue CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
M3IIyYEHUSI.
12.10
HccnenoBanue TPEKOB: HW3MEPEHUE IHEPIMM YACTHI[bI
0 TOPMO3HOMY TTyTH (TI0 (hoTOrpadusm).
W3mepenue paanoakTuBHOTO (poHa
@usnueckue SABJICHHMS B IPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢oH, KOCMUYECKHE Jy4H,
12.11 PaIMOaKTUBHOE W3IyYEHUE MPUPOAHBIX MUHEPAJIOB,
JIECTBUE pPAJUOAKTUBHBIX HW3JIYYEHUH Ha OpraHu3M
YesoBeKa
1912 Texnuueckune YCTpOWCTBA! CIIEKTPOCKOII,

I/IHI[I/IBI/I,[[yaJ'IBHHﬁ AO3UMETP, KaMepa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Tonumanue ponu  QU3MKM B HAy4HOH  KapTHMHE  MMHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEJICTABICHUA O 3aKOHOMEPHOU CBS3H
U IIO3HABAEMOCTU SIBJICHHW IIPUPOABI, O POJHM DKCICPUMEHTa B
¢usuke, o cucremooOpasyromeid poau (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLUU
¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpaA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHUIKEHUU Kak
crocobe CyI1ecTBOBaHUsl MaTEPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIECTBA, O (M3MYECKOH CYIIHOCTH SBICHUH MPUPOJBI
(MexaHI/I'-ICCKI/IX, TCIUIOBBIX, OJOJICKTPOMArnuTHLBIX U KBaHTOBI)IX);
YMEHHUE pa3iInyaTh sIBICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘~IGCKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBICHUI
B OKpyXaromieM MHPE, BbBIACIIAA HX CYHICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

Brnanenue ocHOBamMu MOHSATUHWHOrO armapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU W WCIOJB30BaHUE UX ISl pelIeHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu3oBaTh CBOWMCTBA TeJ, (PU3MUECKHE SBJICHHUS H

MpoNHeCChl, UCIIOJIb3Y Q)YH)IaMeHTaHLHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIONB3YS (PU3UIECKHE BETUIHHBI

Bnanenue ocHOBaMH METOJOB HAy4YHOrO TMO3HAHHUS C YYETOM
coOrofieHHsI MpaBuWiI 0€30MacHOTrO Tpyaa: HaOMoIeHHEe (PUINISCKUX
SIBJICHUMN:

YMCHUC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbHYKO YCTAHOBKY




U3 JJaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYJIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITHUUNH:
yYMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOUpPATh
DKCIIEPUMEHTAIBHYI0  YCTaHOBKY 110 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl U AHAIM3UPOBATh IIOJyYEHHBIE PE3YJIBTAThl C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IIPOBEJCHUE  HECIOXKHBIX  DKCICPUMEHTAJIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEICTaBIATH
MOJTyYCHHbIE 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TaOIHIl U
rpaMKoOB, yUUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (PU3MUYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJKOCTEH W TBEPABIX TeJ, IJIaHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHHUE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMmeHne oOBACHATh (PU3NUECKHE TPOIECCHl U CBOMCTBA TN, B TOM
4yucji€ W B KOHTEKCTE CUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yUeHHbIE CBOIMCTBA (PU3NUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCMONb3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAalOIIUE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEAOCTAIOUINE JaHHbIE, BbIOMpATh 3aKOHBI U (OPMYJIBI,
HEoOXouMBbIe Il €€ pelIeHus, UCIOJIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMpOBOANTH pvaéTI)I N OOCHUBATH PCATUCTUYHOCTHL IIOJIYYCHHOI'O
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHUE ONpPEIeNATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON PU PEeIIEHUH 3a1auu

YMmenune XapaKTCpU3oBaTb IMMPHUHIMIIbI H@ﬁCTBI/IfI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 UX OIMUCAHUIO, UCIIOJIB3Ys 3HAHUA O

CBOMCTBaX (pI/ISI/ILICCKI/IX SBICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘-ICCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UCHoJib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTPOMCTBAMH, COXpPaHEHHUsS 370pOBbSI M  COOJNIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnbIT moOMCKa, NPeoOpa3oBaHMs M MPEACTABICHHUS HWHPOPMALUU
(GU3N4ECKOro CoAep)KaHus C MCIOJIb30BaHUEM HH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUH YYEOHBIX 3a/JaHUil HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMalMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
co3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX UCTOYHUKOB




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

Koxa

1.1

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
MEXAHUWYECKUE ABJIEHMUA

Mexannueckoe aBukeHHe. MarepuanbHas Touka. (Cucrema  OTCuéra.

OTHOCHUTEIHLHOCTD JABUXKCHUA

PaBHOMepHOE U HepaBHOMepHOe aBHxkeHHe. CpenHsis ckopocTh. Dopmyna st

1.2 BBIYUCIICHUS CpeTHEH cKopocTH: Vv = S/t
PaBHOMEpHOE NPAMONMHENHOE IBHKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€Ia OT
BPEMEHHU B CIy4ae paBHOMEPHOT'O MPSIMOJIMHEWHOrO JIBUKEHUS:
L3 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHH Il MPOEKUUU CKOPOCTH, MPOCKINU
IIEpEMELICHNUs], IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPSAMOJIMHEHNHOM
JBUKEHUU
3aBUCHUMOCTh KOOpPJMHAThl TejJa OT BPEMEHHM B CiIy4yae pPABHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO JBUKCHHUS:
3
S =vg # i+ ay = ;
2
@opmynbl Ul MPOCKUUHU IEPEMELICHUs, NMPOEKIMH CKOPOCTH U IPOEKLHHU
YCKOpPEHUs IPU PaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JBUKCHHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBUCHUMOCTH OT BPEMEHM MJIs MNPOEKIUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, NPOEKLUHU IE€PEMEIIEHUS, KOOpAUHATHl IPpU PaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JABUKEHUU
CBoboanoe nageHue. PopMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHE Tena I10
1.5 BEPTUKANMU (JBW)KEHUE TeJa BHMU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BpEMEHH JUIsI MPOEKIUH YCKOPEHHS,




NPOCKIIMH CKOPOCTH M KOOPAMHATHI TNpPU CBOOOJHOM TAACHHM Tejia 110
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOTO [JBHKEHHsI Tela MO OKpYyKHOcTU. HanpasieHnue
CKOPOCTH.

@dopmyna A BBIYMCICHUS CKOPOCTH 4Yepe3 pajuyC OKPYKHOCTH U TEPUOJ

oOparmeHus:
2nR
L=
T

[lenTpocTpemuTenbHoe yckopenue. HampaBienue LEHTPOCTPEMUTEIBLHOIO

yckopenus. @opmya 1Sl BBIYUCICHUS YCKOPEHUSI:

1.6
2
a. — v
=R
dopmyiia, cB3bIBAIOLIAS IEPUOJ U YACTOTY OOpAILCHUS:
V= 1
T
Macca. IInotHocTs BemecTBa. @opMyiia I BBIYMCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennunHa. CloXeHue Cuil
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CHJIbI, IEHCTBYIOIIEH Ha
TEJ0
B3aunmoneiicteue ten. Tperunii 3akoH HeroToHa:
1.11 F p _P-l—}_?
12 TpeHue Mokost U TpeHHE CKONIbXEeHMs. PopMyIia I BBIYACIECHUS MOJYJISI CUJIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedopmarnus Tenma. Ynpyrue u Heynpyrue naegopmanuu. 3aKOH yHpPYyrou

nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOe TATOTCHHE. 3aKOH BCCMUPHOT'O TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TskecTd. Y CKOpeHue CBOOOIHOTO TaJCHUSI.
®dopmyna 1Sl BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3H MoBepxHOoCcTH 3emiu: F = mg.
JBxenue manet Bokpyr Comnna. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku
HNmnynbe Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
=m0

Nmnynbe cucremsl Ten. M3menenune uMiyibca. IMIynbe Cuiibl

1.16

1.17

3aKkoH COXpPAaHCHUS UMITYJIbCA JIA 3aMKHYTOI\/JI CUCTCMEI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXEHUE

MexaHudeckas pa60Ta. cDOpMy.]'Ia JJIA BBIYMCIICHUA pa60TBI CHUIJIBI:

A=F5ooscx

Mexannueckas MOIIHOCTE:

=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHAsA SHCPIrUs. q)OpMYJ'Ia JJI BBIYHMCIICHUA

KUHETUYECKON YHEPTHH:

HE)E
Ey ="

Teopema o kuHeTHUeCcKOU dHeprun. Gopmyia A BBIYUCICHUS TOTEHIIMAIBHON




SHCPTHUHU TCJia, MOAHATOIO

Hang 3eMIIEH:

E,=mgh

MexaHudeckast SHEpIHUs:

E=E;.+E ?

119 3aKOoH COXpaHEHUsI MEXaHUYECKOM sHeprun. Dopmyia Jjisl 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEepPruu B OTCYTCTBHE CUJI TpeHUs: £ = const.
[TpeBpareHre MEXaHNYECKON YHEPTHH MTPH HATTMYUN CUIIBI TPEHUSI.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poryar. MomenT cuitbl: M - Fl.
YcnoBue paBHOBeCHUs pblyara:
M +M +..=0
1.20
[TonBuxHbIM 1 HenoABWKHBINA 0110ku. KII/] mpocThIXx MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TENA.
dopmyna 1S BBIYUCIICHUS JaBICHUS TBEPAOTO Tena:
F
P= G

191 JaBnenue raza. ATMocdepHoe aBiieHuE.

' ['unpocraTdeckoe AaBleHUE BHYTPH KUTKOCTH.
dopmyna IS BEIYUCIICHUS JaBJICHUS BHYTPU KHUJIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. PopMmyna IS ONpPEEICHHUS BBITATKUBAIONMIEH CHIIBI,
NENCTBYIOIIEH Ha TeOo, TOTPYKEHHOE B )KUIKOCTh HIIU Ta3:

1.23

F_jlm_ =pgV

Ycnopue nmapaHus Tena. [lnaBanue CyZA0B U BO3QYyXOILIaBaAHUC




1.24

1.25

Mexannueckue KoieOaHus. AMIUIMTYJa, TMEpPHOJ M YacToTa KOJIeOaHHI.

dopmyia, CBSI3bIBAIONIAS YACTOTY U MEPHOJ] KOJICOAHMIA:

MaremaTuueckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpalieHue sSHeEpruu Mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeiHyk1eHHbIe KoneOanus. Pe3oHanc

1.27

1.28

Mexannueckue BOJHBI. [IpomonbHble W mONEpeyHble BOJHBI. J[IMHA BOJIHBI U

CKOPOCTB paCrpoCTPpaHCHUS BOJIHBI:

h=v-T

3BYK. rpOMKOCTB H BbICOTA 3BYKAa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHbBI Ha I'paHUIC

JIBYyX cpell. UHppa3ByK U ylIbTpa3BykK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenue cpelHed IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; >KECTKOCTH
NpPY>XUHBL, KO((UIIMEHTa TPEHUS CKOJIbXKEHHUsS; pabOThl CHJIBI TPEHHS, CHIIBI
YOPYTroCTH; CPEeJHEH CKOPOCTH JBHMXKEHHs OpycKa IO HAKJIOHHOM IJIOCKOCTH;
yCKOpeHHs OpycKa Ipu JBM)KEHUHM [0 HAKJIOHHOM IUIOCKOCTH; 4YacTOThl MU
nepuoga KoieOaHUI MaTeMaTHMYeCKOro MasTHHMKA; 4YacTOThl M Iepuoja
KoJIeOaHUH NPY>KUHHOI'O MasiTHUKA; MOMEHTAa CHJIbI, ACHCTBYIOIIEr0 Ha phlyar;
paboThl CHJIBI YHOPYrOCTHM MpU NOABEME Ipy3a C IMOMOIIBIO HEMOABHKHOIO
0110Ka; pabOThI CHIIBI YIPYTOCTH HPU MOJAbEME Ipy3a C MOMOIIBIO MMOBUKHOTO
O1oka.

HccnenoBaHue 3aBUCUMOCTH apXMMEJOBOM CHIIBI OT 00bEMa MOrpyKEHHOU
YacCTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIbI
OT MAacChbl TeJa; CUJIbI TPEHUS CKOJIBXEHUS OT CUJIBI HOPMAJIbHOTO AABJICHUS U OT
pOJia MOBEPXHOCTH; CWIBI YNPYrOCTH, BO3HHMKAIOIIEH B MPYXKHUHE, OT CTEICHH
negopManuu MpyXKHUHbI; YCKOPEHUs1 OpycKa OT yIyla HAaKJIOHA HAIlPaBIISIOLICH;
nepuoza (4acToThbl) KOJieOaHUM HUTSHOTO MasTHUKA OT JJIMHBI HUTH; NEpHUoaa
KoJIeOaHUH TMPYKMHHOTO MasATHUKA OT MAacChl Ipy3a U KECTKOCTH MPY>KUHBL
HCCJIEIOBAaHHE HE3aBHCUMOCTH IEpHoJia KoJieOaHUl HUTSHOTO MasTHHKA OT
Macchl rpysa. IIpoBepka ycnoBust paBHOBeCUs pplyara

Qusuueckue sA61eHUs 6 npupode: TPUMEPBl ABWKEHUS C Pa3IMUHBIMU
CKOPOCTSIMH B JKHBOW M HE)KMBOW MPUPOJIE, NIEUCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKEC, TMPUIHMBBI W OTIUBBI, JABUKXCHUC TIJIAHCT ConHeyHoM CUCTEMBI,




PEaKTUBHOE JIBUJKEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEIOBEKA, BIUSIHUE
aTMoc(epHOro HaBieHHUs Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUUYeCcKue BOJIHBI, YHaMH, 3X0

Texnuueckue yCWlpOlZCWtGClI CIIUAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMWIIHMKHK, PAKEThI, pblyar, HO,Z[BPI)KHBIﬁ n

HGHOI[BH)I(HBIﬁ 6JIOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTHBIC MCXAaHU3MbI B 6BITy,

131 COOOIMIAIONIUECs COCYAbl, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKHI TIIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIH30BaHUE YJIBTPA3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHWA
OCHOBHbBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHUYECKOM  TEOpUU  CTPOCHHUS

2.1 BemecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIECTBA.
Kpucranmmaeckue u amopdHbie Tena

25 JBwxenue wyactury BemiecTBa. CBS3b CKOPOCTH  JBWXKEHHUS YacTHI[ C

' Temmeparypoil. bpoynosckoe aBukenue, nuddysus

2.3 CMmauyuBaHue Y KalWJUISIPHBIC SIBIICHUS

2.4 TerioBoe pacuIupeHue U coxaTue

2.5 TennoBoe paBHOBECHE

"6 Buytpennsas sneprus. PabGora u Teruionepenavya Kak CHocoObl HM3MEHEHHS

' BHYTPEHHEHN YHEPTUU

2.7 Bupl Teronepenaun: TemIONPOBOHOCTh, KOHBEKIIHS, H3TyUYEHUE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBO  TEmNIOTHL. Y IenbHas
TEIMIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs PHEPruu B TEIUIOBBIX MpOLECCax. YpPaBHEHUE TEIIOBOIO
OanaHca:

2.9
QO +0, +..=0
Ucnapenne u xonaeHcauus. M3MeHeHHWE BHYTpPEHHEH HSHEpPruM B IpOLIECCe

510 WCTIAapeHUsi MW KOHJAeHcauuu. KumneHue IKUAKOCTU. YelbHas TemioTa

' napooOpa3oBanus: L = O/m

2.11 Brnaxnocts Bo3myxa




2.12

2.13

2.14

2.15

IInaBnenue wu Kpucraimsauus. II3MeHeHHEe BHYTPEHHEH DJOHEpPIUM IIpHU

IJIABJICHUHU U KpUCTAJJIM3allH. y,I[eJ'IBHaﬂ TCII0TA I1JIaBJICHUA:

,_0

m

BHYTpeHHHH OHEPIUsA CropaHus TOIIJIMBA. y,Z[GJ'IBHaH TEIJIOTA CropaHus TOIIIMBA:
q=0/m

[Tpuntumne! padoTs! TemaoBsix apurareneid. KI1J[ TermmoBoro asurarens

IIpakmuueckue pabomol

W3mepenune yaenbHON TEMIOEMKOCTH METaUIMYECKOTO LMJIMHAPA; KOJIUYECTBa
TEIUIOTHI, IOJYYEHHOTO BOJOH KOMHATHOM TemmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeTblii IWIMHAP; KOJUYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM LMJIMHIPOM, IOCJIE OIYCKaHUs €ro B BOAY KOMHATHOH
TEMIIEPATYpPbl; OTHOCUTEIBHOW BIIAXKHOCTU BO3/AYyXa; YJIEIbHOW TEIJIOTHI
IIaBlIeHus JpAa. lccienoBaHMe M3MEHEHUs TeMIepaTypbl BOAbI  IIpU
pa3IMYHBIX YCJIOBUSX; SIBICHHUS TEIJIOOOMEHa IpU CMEIIMBAHUHM XOJIOJHOW U

ropsiueit BOJbI; Mporiecca UCIapeHus

2.16

Duszuneckue sA6/1eHUSA 8 npupode.‘ IMOBCPXHOCTHOC HATSXKCHUC U KaAllUJIJIAPHBIC
SABJICHUS B HPHUPOAC, KPUCTAJJIBI B IPUPOAC, U3IYUCHUC COJ'IHI_Ia, 3aMCp3aHUuC

BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoucmea. KalWLISAPbL, IPUMEPBI UCIIOIb30BaHUSA KPUCTAIIIOB,
JKUJKOCTHBI TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOuHA, IBUraTelb BHYTPEHHETO

CrOpaHHus
SJIEKTPOMATHUTHBIE SABJIEHUA
OnexTpusanus Tei. /[Ba Buna dJIEKTPUUECKUX 3apsi0B
B3aumonenicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHS JIEKTPUIECKOTO 3apsiia

34

3.5

Onektpuueckoe mnone. Hanpsok€HHOCTh asekTpudeckoro mnoid. [IpuHnmn
CYIIEPIIO3UIINH IEKTPUUECKUX T0JIeH (Ha KayeCTBEHHOM YPOBHE)

Hocurenu QJICKTPUYCCKUX 3apsaa0B. I[CﬁCTBHC QJICKTPUYCCKOTO IIOJIA Ha

SJICKTPHUYCCKUEC 3aps/ibl. HpOBOHHHKI/I H JUDJICKTPHUKHU

3.6

[TocTostHHBIN AIEKTPUUECKU TOK. JlelicTBHs nekTpuyeckoro Toka. Cuia Toka.




Harmpsixenue.
I=q/t,U=A/4

DJIeKTPUYECKOE CONPOTUBIICHUE. Y IETBHOE AIEKTPUIESCKOE COIIPOTUBIICHHE:

3.7 R = pl/S
13 3akon OMa aJis ydacTka annekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOJHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
3.9 [TapannensHO€ coeAMHEHHE TPOBOIHUKOB PAaBHOTO COMTPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 7
CMelniaHHble COSIMHEHUS TPOBOTHUKOB
3.10 PaboTa u MomHOCTh A5ekTpuueckoro Toka. 4 = Ult, P = Ul
3akon Jxoyns — Jlenma:
3.11 O=I"R-t
310 OnbiT DOpcrena. MarHuTHOE IMOJI€ NPSIMOTO MPOBOJHHUKA € TOKOM. JInHUM
MarHUTHOW MHIYKIIUH
313 MarautHoe IIOJI€ IIOCTOSSHHOI'O MarHurta. B3auMoaeiicTBHE HOCTOSHHBIX
MarHuToB
3.14 JlelicTBME€ MAarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM
3.15 Onpitel Gapanes. SABnenue snekTpoMarHuTHON MHAYKUUU. [IpaBuio Jlenua
Ilpakmuueckue pabomul
N3MepeHne  2IEKTPUYECKOIO  CONPOTUBIECHHUS  PE3UCTOpPAa;  MOIIHOCTH
ANEKTPUIECKOTO TOKA; PAOOTHI SJEKTPUUECKOTO TOKA.
3.16 HccnenoBanne 3aBUCUMOCTH CUJIBI  TOKA, BO3HHUKAIOIIETO B TMPOBOJHUKE

(pe3ucTopsl, JaMIouKa), OT HAIMPSDKEHUs Ha KOHIIAX MTPOBOIHUKA; 3aBUCUMOCTH
COIIPOTUBIICHHS OT JUIMHBI POBOJHHUKA, IJIOMIAJAN €0 MONEPEYHOr0 CEUEHUS U

YACJIBHOT'O COIIPOTUBJICHUA.




HpOBepKa npasujia I 3JICKTPUUCCKOTO HAIIPAKCHHA IMPU MOCICAOBATCIBHOM
COCIMHCHHUH IIPOBOAHHUKOB, IIpaBuWjia JId CHJIbI SJICKTPUYCCKOrO TOKa IIpH

[apaJuIeIbHOM COEIMHEHUH IIPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6leHUs 6 Npupoode: BIEKTPUYECKUE SBICHHSA B aTMocdepe,

3.17 ANIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHMUTHOE T0JI€ 3eMJIH, APEiQ IMOJIIOCOB,
POJIb MArHUTHOTO TIOJISL JUIsl )KU3HU Ha 3eMJIE, MTOJIIPHOE CUSHUE
Texnuueckue ycmpouicmeéa.: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DJIEKTPOOCBETUTENbHbIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPOTPUOOPHI (mpumepsl), 3IEKTPUUECKHUE
[pEeIOXpaHUTENH, D3JEKTPOMArHuT, OJJIEKTPOJBUraTellb MOCTOSHHOTO TOKa,
reHEepaTop MOCTOSIHHOIO TOKA
3.19 OneKkTpoMarHuTHbIE BOJIHBL. [1Ikana 351eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monensb cBeta. [IpsimonnHeliHOe pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkaino
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIICHUS CBETA
3.23 Hucnepcus cBera
394 Jlunza. Xox nyueii B nunze. DokycHoe paccTosiHue JUH3BL. OnTHYeckas cuia
' a3l D = 1/F
3.25 ['nma3 xak ontudeckas cucrema. Onruyeckue mpuoopsl
Ilpaxmuuyeckue pabomul
W3mepeHne onTuyeckoi cuiibl coOMparoeil JIMH3bL; (OKYCHOTO PACCTOSIHUS
cobuparomielt JTUH3bI (110 CBOWCTBY paBEHCTBA pPa3MEpOB MperMeTa U 300pakeHus,
326 KOTI'Jla IpeIMET pacloJio’KeH B ABOMHOM (OKyce), oKa3aTess IPeJIoMIIEHHUS CTEKIIa.
. HccnenoBanue cBOiicTBa  M300pakeHUsS, TOJYYEHHOIO C  IOMOILBIO
coOuparomiel JIMH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHUS JABYX CJIOKEHHBIX JIMH3;
3aBHCHUMOCTH yTJa HPEJIOMIIEHUS CBETOBOTO Jy4a OT yIjla MaJeHUs Ha TpaHULe
«BO3/1yX — CTEKJIO»
397 Qusuueckue saenenusi 6 npupode. 3arMmenHuss Conmxua u JlyHbl, 1Bera Teu,
. ONnTUYECKUeE sBJIEHUs B atmMochepe (1BeT HeOa, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (oToannapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
il PannoaktuBHOCTh. Anb(da-, Oera-, ramma-u3inyuenus. Peaknuu anbda-u Oera-

pacmajna




4.2 OmnsiTel Pesepdopaa o paccestHuro anbda-gactuil. [Inanerapras Mmoaens atoMma

4.3 Cocras aromHoro spa. M3oronsl

4.4 [lepuon nomnypacnaja aTOMHBIX siAEp

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOIO U MacCCOBOT'O YHCEN
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIH paJMOAKTUBHBINA  (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE HW3JIyUCHHE MPHUPOJHBIX MHUHEPAJIOB,
JeICTBUE paMOAKTUBHBIX U3JIyUEHUN HA OPraHu3M YelloBeKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, HHAUBUAYAIbHBINA JO3UMETp, Kamepa

Bunbcona, siiepHas sHepreTuka




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» dusuka: 7-i kacc: 6a30BbIA YPOBEHB: YUCOHUK; 3-¢ U3aHuE, TepepadOTaHHOE
[Teperimkun .M., BanoB A.M. AxkunoHnepHoe o61iecTBo «M31aTenscTBo
«IIpocBenienue»

» Gusuka: 8-i kmacc: 6a30BbIM YpOBEHb: YyUeOHUK; 3-€ u3laHue, nepepaboTaHHOe
[Mepoimkun .M., UBanoB A.W. AkimonepHoe o0miecTBo «31aTenbcTBO
«IIpocBemenue»

» duzuka: 9-i kiacc: 0a30BbI YPOBEHB: YUEOHUK; 3-€ U3/IaHuEe, epepadoTaHHOE
[Teppikua .M., I'ytauk E.M., IBanoB A.U. u np. AxunonepHoe 00111ecTBO

«I/IBIIaTCJII)CTBO «HpOCBCHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

* YyeOHO-MeToAn4YEeCcKOe 00ecrieYeHre MPOLECCOB MPENOJaBaHUus XUMUU,
Oounonoruu, (U3MKHA HA YPOBHAX OCHOBHOI'O OOILIETO U CPEAHETO OOIIEro
oOpa3oBaHUs

C BKJIIOYEHHEM JOTIOJHUTEIbHOTO HHKEHEPHOTO KOMIIOHEHTA : METOINYECKUE
pexomennaruu / H.A. 3arpanuunas, JI.A. ITapmytuna, A.A. SkyTa,

A.C. T'oponenckas, O.H. Jlorsunosa. — M. : ®I'bHY «MHCTUTYT conepxaHus U
METOJI0B 00yueHus», 2024

» KonTekcTHble 3a1aun. 3aaHus K yueOHOMY Kypcy «Dusukay : yueOHoe



nocobue / A.A. Sxyta, JI.U. Acanona ; oz pen. JI.A. Ilapmrytunoit — M.:
OI'BHY «MHCTUTYT coniep>kaHusl 1 METO0B 00yueHus», 2024

* bank 3agaAuii 1715 TEKYIETO OINICHUBAHUS 110 YICOHOMY TIPEIMETY

«Dwusuka». OcHoBHOE 001Iee 0OpazoBanue / A.A. fAxyrta, E./[. Kouepruna,
H.A. 3arpanununas ; nog pen. JI.A. Ilapmytunoii. — M. : ®I'BHY «HCTUTYT
CoJIep>KaHMs U METOA0B 00OydeHus», 2024,

* [IpakTrueckue (1aboparopHbie) pabOThI 10 y4eOHOMY MpeaMeTy «Du3nKay.
OcHoBHoe o011ee oOpazoBanue. CpenHee ollee 00pa3zoBaHue : yueOHOe
nocobue /

IO.B. Crapokypos, A.A. Skyta, H.I'. ’Knanosa ; mox pexn. JI.A. [TapurytnHout. —
M. :

OI'BHY «MHCTUTYT conepxkaHusi U METOJI0B 00yueHus», 2024.

* JlocTmkeHre MeTanpeIMETHBIX PE3YJIbTATOB B paMKaxX U3yUYeHHUs MPEAMETOB
€CTEeCTBEHHO-HAYy4YHOTr0 0JI0Ka (OCHOBHOE 0011Iee 00pa30oBaHUeE) : METOUYECKHUE
pexomenganuu / H.A. 3arpanuunas, JI.A. ITapmytuna, A.1O. Ilentun, A.B.
Tepemos. —

M. : ®I'BHY «MHCTUTYT CTpaTeruu pa3Butus oopazoBaHus», 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
https://dusukapisscex.pd/

https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-



regiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://vserosolimp.edsoo.ru/physics
https://edsoo.ru/metodicheskie videouroki/

https://edsoo.ru/mr-fizika/






