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HOACHUTEJBHASA 3AIIMCKA

Pabouass mporpamma 1o (¢u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSs
COCTaBJICHA Ha OCHOBE TMOJIOKEHUM M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHMS Ha 0a30BOM
YpPOBHE OCHOBHOM 00pa3oBaTelibHOW Mporpammel, npenactraBieHHbix B OI'OC 00O, a
Takke c yu€rom denepaibHON pabouelt mporpamMmbl BocmuTaHus W KoHmemmww
npenoiaBanus yueoHoro npeamera «Ousukay.

Copnepxanue mporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmMupoBaHue
€CTECTBEHHOHAYYHON T'PAMOTHOCTH OOYYaIOIUXCSl M OPTaHU3alUI0 U3yyeHus (DU3UKU Ha
JesITeIbHOCTHOM OcHOBE. B mporpamme mno ¢pusrke yauThIBaIOTCS BO3MOXKHOCTH Y4€OHOTO
npeaMera B peanmzanuu TpedboBanuidi @I'OC OOO Kk mMmiIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3ylbTaTaM OOydeHHus, a TaKXkKe MEKIPEIMETHbIE  CBSI3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa30BaHMUsl.

[TporpaMMa mo ¢u3uKe ycTaHaBIMBAET paclpeiesieHue ydeOHOro Marepuaia Io
rojaM o0y4yeHus (10 KjaccaM), MpeajaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHUs
TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COAEPKAaHUS U YUYETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroImUXCs.

[TporpamMma no ¢u3uke pazpaboTaHa C LETbI0 OKa3aHUs METOJUYECKON MOMOIIU
YUHTEIIO B CO3/IaHUH padoueld MporpaMMsl 10 y4eOHOMY MPEAMETY.

®du3rka SBISETCA CHCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
MPEJAMETOB, MOCKOJbKY (PU3UYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB W SIBICHMIA,
M3Yy4aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHUEH U (pu3nUecKor reorpadueii, BHOCUT BKJIaj
B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MpeNoCTaBiIseT Haubojiee SCHblE 00pa3iibl
MIPUMEHEHUsI HAy4YHOI'0 METOJa IMO3HAaHMs, TO €CTh CHoco0a MOJYy4YEHHUS JTOCTOBEPHBIX
3HAHHUI O MUpE.

Omna w3 THaBHBIX 3a7a4 (PU3HYECKOro OoOpa3oBaHUS B CTPYKType oOOIIero
oOpa3oBaHMs COCTOUT B (JOPMUPOBAHUHU €CTECTBEHHOHAYYHON IPaMOTHOCTU U MHTEpEca K
HayKe Yy 00y4aromuxcsl.

N3yyenue ¢u3mku Ha 0a30BOM YPOBHE MPEIIOJAraeT OBJIAJCHHUE CIEAYIOUIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YyIOIIMUMHI €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

o Hay4YHO OOBSACHATH SABJICHHS,
o OLCHUBATh U ITIOHUMATb 0COOEHHOCTH HAaYYHOI'O UCCJICIOBAHUAA,
° HHTCPHIPCTUPOBATL JAHHBIC W HCIIOJIB30BATh HAYUYHBIC JOKA3aTCIILCTBA JJIA

MOJIy4EeHUS BBIBOJIOB.

[enu nzydyenus GpU3MKU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMPEICIICHBI
B Konmemumu mnpenonaBanusi yueOHoro mnpenmera «®Dusmka» B 00pa3oBaTeIbHBIX
Opra”u3anusx Poccuniickon denepanun, peanu3yromux OCHOBHBIE
o011eo0pa3zoBareNbHbIE IPOrpaMMbl, YyTBEPKAEHHOM peienneM Komnerun MunucrepcTBa
npocenienus Poccuiickoit denepannu (nmpotokon ot 3 aexadpst 2019 r. Ne [TK4BH).



Hean usyyenus pusuku:

. npuoOpeTeHue HHTEpeca W CTPeMIICHUS OOydarolmuxcs K HaydyHOMY
W3YYEHUIO MIPUPOJIbI, PA3BUTHE UX MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

. pa3BUTHE NPEICTABICHUN O HAyYHOM METOJI€ MO3HaHWs U (HOpMUPOBAHUE
UCCIIE0BATEIBCKOTO OTHOLIEHUS K OKPYXKAIOIIUM SIBJIICHUAM;

. (dopMupOBaHrE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs] OCHOB
CTpOCHHS MaTepuH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

. (dopMupoBaHrE MPEICTAaBICHUA O POIM (PU3UKHU U1l Pa3BUTHUS APYTUX
€CTECTBCHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

. pa3BUTHE  MPEACTaBICHUM O  BO3MOXHBIX  cdepax  Oymayuied

npodhecCHOHANBFHOM AESITENbHOCTH, CBSI3aHHOW C (DM3MKOM, MOATOTOBKA K JajbHEHIIeMy
0Oy4YEeHHIO B ’TOM HAlpPaBIICHUU.

JlocTrxeHue 3TUX LeNed NmporpamMmbl 1Mo (pU3MKEe Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI 00ECIIEYNBAETCS PELICHUEM CIIEAYIOLINX 3a1a4;

. npuoOpeTeHre 3HaHUW O  JMCKPETHOM  CTPOEHHMHM  BEILIECTBa, O
MEXaHUYECKHUX, TEIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. MpUOOpPETEHUE YMEHHUI ONMUCHIBATH U OOBSACHATH (PU3NYECKUE SIBICHUS C
WCITOJIb30BAaHUEM ITOJIyYEHHBIX 3HAHH;
. OCBOCHHME METOJOB PELICHHS MPOCTEMIIMX PAcUyETHBIX 3adad ¢

UCIIOJIb30BaHUEM (DU3MYECKUX MOJENIel, TBOPYECKUX M NPAKTUKOOPHEHTHPOBAHHBIX
3azay;

. pa3BUTHE YMEHHMI HAOMIOaTh MPUPOJHBIEC SIBICHUS W BBINOJHSATH ONBITHI,
nabopatopHble pabOThl M 3KCHEPUMEHTAIbHBIE HCCIENIOBAaHUS C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

. OCBOEHHME TPHEMOB PabOThl ¢ MH(MOpMaUeld (U3NYECKOTO COAEepKaHUs,
BKJIFOYAsi MHPOPMALIMIO O COBPEMEHHBIX JOCTHMKEHUSAX (PU3HMKH, aHAJIU3 U KPUTHUYECKOE
OllCHHBaHUE WH(HOPMAIIHH;

. 3HaKOMCTBO €O c(hepamu npodeccuoHaNbHON NesSTEIbHOCTH, CBA3aHHBIMU C
(bu3HUKON, U COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHUSIX (PU3NUECKOM
HayKHU.

Ha wu3yuenune ¢usuku (0a30BbIH ypOBEHb) Ha YpPOBHE OCHOBHOIO OOUIETrO
oOpazoBanust otBoauTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeeN0), B § Kiiacce
— 68 uacoB (2 uaca B Hemenwo), B 9 kmacce — 102 wyaca (3 waca B HeAenio).

[Ipenyaraemeiii B mporpamMme 1o (GU3MKE IEepedYeHb Ja0OpPaTOPHBIX pPabOT u
OTBITOB HOCUT PEKOMEHAATENbHBIN XapakTep, YUYUTENb JeJaeT BBHIOOp MPOBEACHUS
nabopaTopHbIX pabOT ¥ OMBITOB € YyY4ETOM HMHAMBUAYAJbHBIX OCOOCHHOCTEH
oOyJaromuxcs, CHUCKAa OSKCIEPUMEHTAIBHBIX 3aJaHWii, TpeIaraeMblXx B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.



COJEPXXAHUE OBYUYEHUASA
7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOIIET0 MUPA.

@usnka — Hayka o mnpupone. fABiaeHus npupobl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U NpoUeaAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl HNpU HOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmnbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO TBUKEHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM JBHXKEHHHM. Pacuér myTtu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TspkecTy. Cuita TshKecTH Ha Apyrux mianerax. Bec rena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune cCKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBUXKEHHUS (ILIAPUKA B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmepaTrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

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

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcCJOBHE IJIaBaHUs TeJ: MJABaHUE WJIU MOTPY>KEHHUE Te B 3aBUCHUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phiuara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauuu.
1. IIpumepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopnvie pabomul u onvimaul.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON IHEPIUH.

8 KVIACC

Pasznea 6. TeruioBbie sABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, TOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Monenu TBEPAOrO, JKUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KHHETUYECKOW TEOPUHU.
CmaurBaHUE U KaNWUISIPHBIE ABJIEHUS. TEenIoBOe paclInpeHUe U CKaTUE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH DSHEpPrHM:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEePEeAAUM:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3IyYEHHE.

KomnyectBo TemnoTel. YaenbHasd TEIJIOEMKOCTH BEIIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBrnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u koHjaeHcanusa. Mcnapenue. Kunenue. YaenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CrOPaHusl.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.
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Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenune nuddysun.

HaOmoieHue sIBJICHUN CMaYMBaHMS U KAIMJUIAPHBIX SBJICHH.
HaOmnroieHre TEII0BOTro paciupeHus TeJl.

M3MeHeHHe AaBlieHUs ra3a Ipu U3MEHCHHH O00bEMa W HArpeBaHUU HIIH
OXJIQXKICHHH.

[TpaBwita U3MepeHHs TEMITePaTypHI.

Bupl Temionepenayu.

OxmnakieHue Tpy COBEPIIICHUH PabOTHI.

HarpeBanue npy COBEpIICHUN PA0OThI BHEIITHUMHU CHJIAMH.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habmoienue nocTostHCTBa TeMIEpATyphl PU TJIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl MO HAOIIOIEHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue gaBleHUs BO3yXa B OJJIOHE HITPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

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

HaOnronenne wW3MEHEHMsI BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJAOW  MpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITUHAPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mosd. IlpuHimn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snekTpuuecKuxX 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuueckass uenb. Cuia  Toka.  DJNEKTPUYECKOE  HaNpsHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka nend. llocnegoBarenbHoe W mapajuieNibHOE — COCIMHEHUE
MPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DnexkTpudecKre Ienu U MOTPeOUTENH IEKTpUIecKoi sHeprun B 0biTy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE IS )KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1moje  3JeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHHKE. [[elicCTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M CMoJib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEKTpOCTAaTUYECKAs UHAYKIIUS.
3aKOH COXPAHEHHUS IEKTPUUECKUX 3aPAI0B.
[IpoBOAHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKHUJIKOCTH.
. I'a30BbIM pasps.
. U3mepeHne cuibl TOKa aMIePMETPOM.
. I3MepeHne 31eKTpUIeCKOTro HAMPSKEHUS! BOJIBTMETPOM.
. Peocrar 1 MmarasuH COpOTHUBIICHUM.

L X N ok wN e

N o O S )
A W N R O



15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOJIOCOB MATHUTA.
MoaennpoBaHue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OmnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o v~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA MPOBOJAHUKU U
JIARJTICKTPUKHU.

COopka u mpoBepka pabOThI AJIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3MepeHnue u peryampoBaHue CUIIbI TOKa.

N3mepenue u peryJiupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, UAYIIETO 4Ye€pe3 pPe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSLKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTbD 3JIEKTPUYECKOTO
COINPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEA0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJis CHJIbI TOKa MPU TAPAJJICTbHOM COCIMHEHUU
PE3UCTOPOB.

OmnpeneneHue paboOTHI AIEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pPE3UCTOpE.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsHKEHUs Ha HE.

Onpenenenue KII/] narpeBarens.

HccnengoBanne MarHUTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydeHne MarHUTHOTO TMOJS MOCTOSIHHBIX ~ MAarHUTOB TPU  UX
Oo0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeHCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwkeHHe. MarepuanbHass Touka. Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMOJIMHEWHOe JBHkeHue. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpYXKHOCTH. llepwon u uvacrota oOparieHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

ITepsebiit 3ak0H HproToHa. Bropou 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS [TOKOSI, APYTUE BUJIbI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BoKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmmynbe Tena. I3mMeHeHne ummyibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMS
MMIYyJibCa. P€akTUBHOE NBUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTBb. PaboTa cuil TsSKECTH, YNPYTroCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas SHEPTUS Tela, MOTHATOTO HaJl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SHEprus CxKaTou NnpyxuHbl. Knunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUH.

Jlemoncmpayuu.

1. HaOnrogeHue MeXaHUYECKOTO JABUKEHHUS TeJla OTHOCUTEIBHO PAa3HbIX Tell

OTCU€TA.
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10.
11.
12.
13.
14.
15.
16.

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

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Teja OT MacChl Te€la U ACUCTBYIOLIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa IPHU HEYTIPYTOM B3aUMOJACHCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

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

Jlabopamopuvie pabomul u onvimel.

1.

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

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

OrnpeneneHue yCKOpEHHs] Teja MPU PABHOYCKOPEHHOM JBIKCHUHU 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.

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

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanndeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble U
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH MEpUOJia KOJeOaHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipys3a.

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

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L e

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMArHuTHbIX BOAH. Illkana snekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBera. 3atmenus Connua u Jlynsl. OTpaxenne csera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cuctema. binM3opykocTh u
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CI0KCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIJIa MPEIOMJIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSITHIO IIBETA MPEAMETOB MPH WX HAOIIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NOroeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sznpa. HW3oromsl. PaanoaxtrBHBIE
npespatienus. [lepron nmomypacnana aTOMHBIX SI€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBA3p Maccel W dHeprud. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TpPEKOB: U3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszera peaausyercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIEOBAHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHUS BCEX MU3BECTHBIX BHUJIOB
DHEPI'UH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue (u3nKyM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs HAMPABIEHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3YyIbTATOB.

B pesynbraTe n3ydeHus: Gu3NKA Ha ypOBHE OCHOBHOI'O 00IIIero o0pa3oBaHus

y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONIME TUIYHOCTHBIC PE3yIbTaThl B

YaCTHU:

e 1) mMaTpMoTHM4ECKOro BOCIMTAHUA:

e - MPOSIBJICHUE UHTEPECA K UCTOPHUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
busnuecKol HayKu;

e - I[ICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e - TOTOBHOCTbH K aKTUBHOMY YYaCTHUIO B OOCYKJICHUHU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JTOCTHUKEHUN
busuky;

e - OCO3HaHUE BAXHOCTH MOPAIHHO-3THUUYECKUX MPUHIUIOB B JEATCIBHOCTH
Y4E€HOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:

e - BOCIPHUATHE ICTETUYECKUX KAYEeCTB (PM3MYECKON HAyKHU: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:



- OCO3HaHHWE IIEHHOCTH (U3UYECKOM HAyKM Kak MOIIHOTO HHCTPyMEHTa
II03HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIIOLIEH
KYJbTYpBHI;

- pa3BUTHE Hay4YHOU JII0OOO3HATEILHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEATEIIbHOCTH;

5) <¢opmupoBaHusi  KYJIbTYpPbl  3I0pPOBbSI W  3MOIMOHAJILHOIO
0/1aromnoJry4us:

- OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBusl OE30MacHOr0 IMOBEJACHUS Ha
TpaHCIIOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM 000PYIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(OpPMHpPOBAHHOCTh HaBbIKa pPEQIEKCUU, MPU3HAHHUE CBOEr0 IIpaBa Ha
OLIMOKY U TaKOTO K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- aKTUBHOE Yy4YacTHUE B pEUICHUM NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3allii, TOpojia, Kpas) TEXHOJOTHUYECKOH U
COLIMAJIBHOM HAIPaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUM;

- HHTEPEC K MPAKTUYECKOMY U3YUYEHUIO podeccuil, CBSI3aHHbIX ¢ (PU3UKOIL;

7) IKOJOTrH4eCKOr0 BOCIIMTAHUSA:

- OpUEHTalMsl Ha NpPUMEHEHHEe (PU3MYECKUX 3HAHWM IJi1 pelleHHs 3a7ad B
o0JacTu OKpy’Karolled cpenbl, MJIAHUPOBAaHUS TIOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUU JIJIs1 OKPY’KAIOLIEN CPEbI;

- OCO3HaHHUE III00AJILHOTO XapaKTepa JKOJOTMYECKHX MpoOjeM U MyTed ux
penieHus;

8) ajanTanum K M3MEHAIOWIUMCH YCJIOBHAM COLMAJILHON W NPHPOJIHOM
cpeabl:

- NOTpeOHOCTh BO B3aUMOACHCTBHM MPU BBIIOJHEHUN UCCIECIOBAHUM U
IPOEKTOB (PM3MYECKON HANPABICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
APYTHX,

- TIOBBIIICHHE YPOBHA CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEeSATENBHOCTD;

- TOTPeOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM yuCie GOpPMYIUPOBAThH
UJeH, IOHATHUSA, TUTIOTE3bI O PU3HUUECKUX 00OBEKTaX U SABJICHUSIX;

- 0CO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JlacTH
busuky;

- IUIAaHUPOBAHHE CBOETO PAa3BUTUS B NPUOOPETEHHH HOBBIX (U3UUYECKUX
3HAHUM;



e - CTpPEMJICHHE aHAJM3UPOBATh U BBIABISATH B3aUMOCBSI3U MPUPO/BI, O0IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIB30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYIO Cpexdy,
BO3MO’KHBIX INTI0OAJIBHBIX MOCIEICTBUM.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS NpPOTrpaMMbl MO (PHU3MKE Ha ypPOBHE OCHOBHOTO
oOmrero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4COHBIC  JICWCTBUS,  PETYJISATHBHBIC
YHHUBEpCaJIbHbIC yUeOHbBIC ICHCTBU.

Ilo3HaBaTe/IbHBbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Jiornueckue AeMcTBUA:

BBEIIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHUS JIJIS
000011IeHNs U CPAaBHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTH W NMMPOTHBOPEYHS B pacCMaTpPUBaEMbIX (pakTax,
JAHHBIX U HAOFOACHHAIX, OTHOCSIINUXCS K (PH3NIECKUM SIBIICHHSIM;
BBISIBIIAITh TTPUYUHHO-CJICICTBEHHBIC CBS3U TMPU HM3YYCHHH (PU3NUECKUX
SIBJICHUM U TIPOIIECCOB, JIElaTh BBIBOJIBI C MCTOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3BI O B3aWMOCBS3SIX
(bU3UYECKUX BEJIMYNH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus y4eOHOW (u3nuecKon
3alayu (CpaBHEHHE HECKOJIbKMX BapUAHTOB pPEIICHUs, BHIOOp Hambosee
MOJXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarebLCKHe AeCTBUA.

WCITOJI30BATh BOIPOCHI KaK MCCIICOBATEIIBCKUI HHCTPYMEHT TTO3HAHHS,
MPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIIEHHOMY TUTAHY OIIBIT, HECTIOXKHBIH
bU3MYeCKul IKCIIEPUMEHT, HEOOJBINOe HCCAEAOBaHUE (PU3UUECKOTO
SIBJICHHS,

OIICHMBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpMAIIHIO,
TIOJIYYCHHYIO B XOJIC CCIICIOBAHMUS UJIH SKCIICPUMCHTA;

CaMOCTOATENLHO (POPMYIIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MIPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;



IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHUX
MPOIIECCOB, a TAKXKE BBIIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATH Pa3jIMYHbIE METOMAbl, MHCTPYMEHTBI U 3aIpOChl IIPU MOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPEMIOKEHHOW Y4eOHOU
bu3ngecKoi 3a1a4u;

aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHMUS,;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIIOKHBIMH
cXeMaMmu, lrarpaMmmMmamu, HHOU rpa@uKoi 1 MX KOMOMHALMSAMH.

KoMMmyHuKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe HeiCTBUS:

B XO7Ie OOCYXJEeHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYK1a€MOM TEMBbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEILICHHUE 3a/laud U MOJJIepKaHue
01arokenaTeaIbHOCTH OOIICHUS;

COMNOCTABJISATh CBOM CYXIEHUS C CYXICHUSIMH JPYTUX YYaCTHHUKOB
Juanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MO3UIIHM;

BBIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMUChbMEHHBIX TEKCTAX;
MyOJIMYHO MPEICTABIATh PE3yJIbTaThl BBIOJHEHHOTO (PU3MUECKOTO OIbITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHIHON U
WHIUBUYyAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HU3UUECKOM
poOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM NEATeIbHOCTH, OPTaHU30BbIBAThH JEUCTBUS
no e€¢ OCTIKCHHIO: paclpeleisTh PO, OOCYXKIaTh MPOLECCHl |
PE3yNIbTaThl COBMECTHOM pab0ThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;
BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTAsl KAaU€CTBEHHOTO pe3yJbTara 1o
CBOEMY HAalpPaBJICHUI0O U KOOPJUHUPYS CBOU JIEUCTBUA C JIPYTUMHU
YJIeHaMU KOMaH/Ibl;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISAITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAlMSIX, TPEOYIOIIUX
TUTS1 petieHust (GU3NISCKUX 3HAHUI;



OPUEHTUPOBATbCA B  PA3JIMYHBIX [OAXOAAX MPUHATHS  pEUIeHUH
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TpPYyIIE, NPUHATHE PELICHUN
rpyIIoN);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PelieHUs] (PU3NUECKOM 3aauu WIn
IUTAHAa MCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHUPOBATh MIPEAIaraéMble BAPUAHTHI PEIICHU;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipejiararh IjiaH €€ U3MEHEHNS],
OOBSICHATh NPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHHS) Ppe3ysbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY NIPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
($uU3NYECKOTO HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIENHU U YCIOBUSIM;

CTaBUTb ce0s1 Ha MECTO JPYroro 4eloBeKa B XOJAE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;
IpU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU pelIeHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonIty 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHUYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJIeNb, THIIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOoe JABMKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEITHOE), TPACKTOPUs, PaBHOJACHUCTBYIOIIAs
cuJa, nedopmans (ympyras, MJacTuyecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

paznuuarh sBieHus (AudQy3us, TENIOBOE JBUKEHHUE YACTUI] BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpaleHus, Tepenada AaBiICHUS TBEPABIMUA TeJaMH, >XHIKOCTSIMU U
razamyd, arMochepHoe JaBlieHWEe, IUIaBaHUE Tel, MpeBpalleHHUs
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOe SBICHHE;



pacmo3HaBaTh NPOSBICHHE W3YYCHHBIX (U3NUECKUX SBICHUN B
OKpY)XalollleM MHUpe, B TOM uucie (u3nueckue SsBICHUS B MPUPO/IE:
MpPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
MPUPOJIC, NEUCTBUE CHUJIbl TPEHUS B IMPUPOAE U TEXHUKE, BIIHMSHUE
aTMOC(EpHOro JIaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluaru B
TEJI€ YEeJIOBEKa, PU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/1ayy B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCIOIb3YS
busznueckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTH BEILECTBA, BpEMs,
MyTh, CKOPOCTh, CPENHSS CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSKECTH, BEC
Telna, CWiIa TpEeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAS] CHJIa, MEXaHWYeCKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWbl, KO3()(QUIMEHT TOJE3HOTO JEHUCTBUS MEXAHU3MOB,
KMHETHYeCKass M TOTCHIMAIbHASI SHEPTUs), MPU OMHCAHUHU MPABUIBHO
TPakTOBaTh  (PU3MYECKHN  CMBICI  HUCHOJIb3YEMbIX  BEJIIMYUH, HUX
0003HAaYeHUs1I ¥ €IWHULBl (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH TparKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOIECCHI,
UCIIOJIB3Ys TpaBUJia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBecHs pbryara (OJ0ka),
«30JI0TO€ TPABHWJIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXaHUYECKOU
OHEPrud, TPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIIATH NIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 12
JIOTUYECKUX IIIaroB ¢ OMOpOi Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1—2 JeHCTBHS, MCHOJb3ysd 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalv3a
YCIJIOBHSI 33/1a4M 3alHUCHIBATh KPATKOE yCIOBUE, TOJCTABIATh (hU3UIECKUE
BETUYMHBI B (HOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLIEHUBATh PEATHMCTUUYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXKHO pPEIIUTh TPH TOMOITU
(bu3NYECKUX METOAOB, B OMTMCAHUU UCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOE
npeanosjoxeHue  (TUmoresy),  pasinyaTb W UHTEPIPETUPOBATH



MOJIYYCHHBIA pe3yJbTaT, HAXOJWUTh OIMMOKM B XOJE OIbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOMCHUIO (U3WYECKUX SBJICHUA  WITU
bu3nuecKux CBOICTB TeN: dbopMynHpoBaTh IpOBEpsEMbIe
MPEANOJIOKEeHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
3aMMChIBATh XOJI ONBITA U (DOPMYIUPOBATH BHIBOIHI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tena,
o0béMa, CHUJIBI M TEeMIEepaTypbl C MCIOJb30BAaHUEM aHAJOTOBBIX U
M(QPOBBIX MPUOOPOB, 3aAMUCHIBATh I[IOKa3aHUS MPUOOPOB C YYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHU;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIPYrol € HCIOJb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO ABWKYIIErOoCsl Tella OT BPEMEHM [IBHXKEHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTrOCTH OT YJJIMHEHUSI MPYKUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00BbEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHUS pblyara U OJOKOB), y4aCTBOBATh B
IUIAaHUPOBAHUM  YYEOHOTO MCCIEOBAaHUSA, COOUpATh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NpPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE
MPEIIOKEHHBIX TaOMUIl W TpaduKoB, AeNaTh BBIBOJLI MO PE3yJibTaTam
UCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHBIE H3MEpPEeHUS] (U3NYECKUX BEIMYHMH (IUIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbXKECHHUS,
JaBJICHHE  BO31yXa, BbITAJKUBAWOIIas Ccuila, JICUCTBYHOLIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TENO, KOA(D(UIIMEHT TMOJE3HOTO eHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMHU: TpH
BBINIOJIHEHUH HW3MEPEHHUN CcOoOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYUCIISITh 3HAYEHNE NCKOMOM BEJTUYUHBI;

COOJTI0IaTh TIPaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JACUCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIMECS COCYIbl, OapomeTp,
phIUar, MOJBMKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh MPUHIIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHUA (B TOM YHUCIE:
MNOJAIIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKUM IIpecc,



MaHOMETP, BBICOTOMED, OPLUIHEBOI HACOC, apEOMETP), UCIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUA M HEOOXOAUMBIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
XKU3HU JJi obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TIOBEJCHUS B OKPYKAIOLIEH CPELE;

OCYUIIECTBJISATh OTOOpP HWCTOYHUKOB HH(popmanmuu B HHTepHeTe B
COOTBETCTBHHU C 3aIaHHBIM ITOMCKOBBIM 3aIlIPOCOM, HA OCHOBE MMEIOLIUXCS
3HAHUM W TYyTEM CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIACISTH
uH(pOpMAIMIO, KOTOpas SIBISETCS NPOTHBOPEYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCITIOJI30BATh MPHU BHITIOJHEHUH yUE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3MUECKOTO COJEpKaHUs, CIPABOYHbIE MaTepHUabl,
pecypcbl cetu HTepHeT, BiIaleTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBanust ”HGOPMAIIUU U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMaluu (HU3HMUECKOro COACpKaHUs, B TOM
yucie nyOJuYHO JAeNaTh KpaTKue COOOILIEHHS O pe3ysbTaTax IMPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MpPU H3TOM TIPaAMOTHO MCHOJIb30BATh
W3YYCHHBIM TOHATUHHBIM ammaparT Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYIJICHHE NTPE3EHTALUEN;

OpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIIEIOBAaHUM pachpenensTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUMM C TOCTABJICHHBIMU 3aJa4aMH,
CIIEIUTh 3a BBHIIIOJIHEHHEM IUIAHA JEWCTBUI, aJEKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJIQJ] B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATHBHOE B3aNMOJEICTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB ¥ MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILECTBA, KPUCTALUINYECKUE U
amop(HBIC TeJa, HACHIIICHHBIM W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIEpaTypa, BHYTPEHHSAS DHEpPrus, TEIJIOBOW JBHUIaTellb,
AIIEMEHTAPHBIN AIEKTPUUYECKUI 3apsl, DIEKTPUUYECKOE TMOJIE, TPOBOJIHUKU
Y JUDJIEKTPUKH, IIOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T10JIE;

pasznuyarh SBJICHHs (TEIUIOBOE pPACIIMPEHHE W CKATHE, TEIUIonepenaya,
TEILUIOBOE PABHOBECHUE, CMAYMBAaHME, KANIMJUISIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJIEHCAIMsl, IUIABJIEHUE, KpUCTajuIn3anus (OTBEpAEBaHUE), KUIICHHE,



TerIonepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIIUS, U3IIy4YEHHE),
AIIEKTPU3aLUs TEJ, B3AUMOJEHCTBUE 3apsA0B, NEHCTBUSA IEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJIS HA MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
II0 ONHMCAHMID HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpY’XaloIlleM MHUpPE, B TOM 4ucie (U3MUECKHUE SIBJICHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSHKEHUE W KaNWULIPHBIE SBIEHUS B IPUPOJE,
KpUCTaulbl B Ipupoie, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHHSI B aTMoc(epe, 3JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MoJocoB, posib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emiie, NOJSIPHOE CUSIHUE, IIPU 3TOM IEPEBOJUTH NMPAKTHUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHHS, UCIOIb3YS
¢u3nyecKkue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIrHsl, KOJIUYECTBO
TEIUIOTHI, yJEeNIbHAas TEIIOEMKOCTh BELIECTBA, YyJAEJIbHAs TEIUIOTa
IUIaBJICHUS, yJelbHas TeIyioTa NapooOpa3OBaHMs, YJElIbHAas TEIJIoTa
CropaHusi TOIUJIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOU
MalIuHbl, OTHOCHUTEJIbHASI BJIAXXHOCTb BO3AyXa, JJIEKTPUUYECKHI 3apsf,
CHJIA TOKA, JJEKTPUYECKOE HAIPSIKEHUE, CONPOTHUBIICHHE IPOBOJHUKA,
yIeIbHOE  CONpPOTHBIIEHHWE  BellecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOTr0  TOKAa), NpH ONHCAHMM TNPABWIBHO TPAKTOBATH
(U3MYECKUI CMBICH MCHOJb3YEMbIX BEIUYMH, 0O003HAYEHUS U €IMHUIIBI
¢u3NYeCKUX BEIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
¢u3NYeCKyl0 BEIUYMHY C JAPYTUMH BEIUYMHAMU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO-KMHETUYECKOU TEOpUHU
CTPOEHUs BEIECTBA, MPUHLHUII CYNEPHO3UIMU NOoJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa 11 yJacTKa LENu, 3aKOH
JIxoynsa—JleHnia, 3aKOH COXpaHEHMs DHEpPruyM, IPU HTOM JaBaTh
CJIOBECHYIO0 (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOE
BBIPAKEHHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHTyalud NPaKTUKOOPHEHTHPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYMHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIornyecKkux



[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (M3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIbl, CBs3bIBatONIME (PU3WYECKUE BEIUYMHBI: HA OCHOBE aHAlM3a
YCJIOBHS 3a/1auM 3allUCBhIBATh KPATKOE YCIJIOBUE, BBIABIATH HEIOCTATOK
JaHHBIX [ pelIeHWs 3a7aud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe A €€ pelieHHs, NPOBOAMTH pPacu€Thl U CPABHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEHIUTh TpPH MOMOUIU
(bu3MYEeCKUX METOJOB, HCIOJb3Ys ONHCAHHE HCCIEIOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MYECKUX SBICHUW WU
(¢u3nYECKUX CBOWCTB TeN (KANMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTbD J1aBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU U3IYYEHUH OT I[BETa U3JIydarolle (Morjomiaromei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPbl KUIKOCTH U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJEKTpHU3aldsg Tel U B3aUMOJEUCTBUE
JJIIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaIM3allisl MATrHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO TOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,
CBOMCTBA DBJEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYyJIUpPOBATH
poBepsieMble MPEATNONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, OMUCHIBATH XOJI OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJHATG ~ NPSIMBIE  WU3MEPEHUS  TEMIIEPATypbl,  OTHOCHUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbl TOKA, HAINpPSIKEHHS C HCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATh
PE3YNBTAaThl U3BMEPEHUIN C YUETOM 33aJJaHHOM aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETMYUHBI OT
IpYyrol C UCHOJIb30BAaHUEM TMPSMBIX  U3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOWAAU IONEPEYHOTO
CEUYECHUS U yAEIIBHOIO COIIPOTUBIICHUS BEILIECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPsHKEHHWsT HAa  NIPOBOJIHHUKE,
UCCIICOBAHUE IOCHEAOBATEIBHOTO M MAPAJJIEIBHOTO  COECIMHEHUN
MIPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJMIl U TpadHKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIEN0BAHNS,



IPOBOAUTH KOCBEHHBIE HU3MEPEHHUS (PU3NYECKUX BEIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COINPOTUBICHHE NPOBOJHMKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAaHHUPOBATh W3MEPEHHs, COOMpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAI0KEHHON MHCTPYKLUH, U
BBIUNCIISATh 3HAUEHNUE BEJIUYNHBI,

cOOJII01aTh MpaBUJIa TEXHUKU 0€30ITaCHOCTH IIPH padoTe C 1ad0paTOPHBIM
000pyIOBaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JECHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
CUCTEMa OTOIUICHHUS JIOMOB, TUIPOMETp, MapoBas TypOWHA, amIIepMeTp,
BOJIbTMETpP, CUETUYHK JICKTPUUYECKON HHEPTHH, DIEKTPOOCBETHTEIHHBIC
pUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IIEKTPUUECKHE
IPEIOXPAHUTEIH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
busznyeckre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M U3MEPHUTEIHHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, JBUraTelIb BHYTPEHHETO
CTOpaHHUs, AJEKTPOCKOI, PEOCTaTr), COCTaBIATh CXEMbI JJIEKTPUUYECKUX
Heneil ¢ mocne0BaTebHBIM 1 MapallJIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKUX IIETIeH;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOpMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl oOecrieueHusi 0€30MacHOCTH MpU 0OpaleHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYIIECTBJIATh TMOUCK HHPOpMaMu (U3HUUECKOTO COJEpKaHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M NTYTEM CpPaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIM MOXKET OBITh HEIOCTOBEPHO;
UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl ceti VIHTepHET, BlajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KPAaTKUE YCTHBIE COOOIICHHS,
00o6mass wmHOOPMAIMIO U3 HECKOJBKUX HCTOYHHUKOB (PU3MUESCKOTO
COAEpKaHusi, B TOM 4YHCIEe MyOJUYHO TNPEACTABIATh PE3yJIbTaThl
MPOEKTHOM WJIM HCCIIEeIOBATENIbCKON NEATEIbHOCTH, MPU 3TOM T'PaMOTHO



UCIONB30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
CONIPOBOK/JIaTh BBICTYIUICHUE IPE3CHTALNEMN;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHHMA (PU3UIECKHUX
IPOLIECCOB pacHpelenaTh OOA3aHHOCTH B TIpPYyNIE B COOTBETCTBUHU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECIUTH 3a BBIIOJHEHUEM IUIaHa JECUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJaa B
NEATENIbHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3pelaTb KOH(IUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh IMOHATHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHsI, OTHOCUTEILHOCTh MEXAHUYECKOTO NIBMXKEHHMS, Jedopmarius
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, MH(QPa3ByK M YIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTb,
CHEKTpPbI UCIYCKaHWs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3JIy4eHus,
W30TOIIBI, SIAEPHAS] SJHEPIETUKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BH)KEHHUE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPYKHOCTH, B3aMMOJECHCTBHE
TeJ, peaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3BYyKa, MPSIMOJIMHEMHOE paclpOCTPaHEHUE, OTPAKEHHUE U MPEIOMIICHHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3oKeHUe OeIoro cBeTa B
CHEKTP M CJOKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaomeM Mupe (B TOM uuciae (QU3MUYECKHE SIBICHUS B MPUPOJIE:
NPWINBBI U OTJIUBBI, ABMKEHUE MIIaHET COJTHEYHONW CUCTEMBI, PEAKTUBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, D3XO, IBETa Te,
ONTUYECKHUE SIBJICHUA B MPHUPOJE, OMOJIOrHUEcKOoe AEWCTBHE BUIMMOTIO,
yIbTPapUOIETOBOTO U PEHTICHOBCKOTO M3JIy4Y€HHUH, €CTECTBEHHBIN
panvoaKTUBHBIN (POH, KOCMHYECKHE Jy4yHd, PaAHMOAKTUBHOE H3ITyYCHHE
NPUPOIHBIX MHUHEpAJOB, JECWCTBUE PAAUOAKTUBHBIX W3JIyYEHUH Ha



OpraHu3M 4eJIOBEKa), MPH 3TOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TE€N U (PU3NUYECKUE SIBICHUS, UCIOB3YS
¢uznyeckue BEIUYMHBI (CpeHSi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMDKEHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC TeJla, HUMIYJIbC TENa, HWMIIYJIbC CHJIBL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas HHEPIUsl Tena,
IOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBbHAS DHEPTUS CKATOU
NPYKUHBI, KUHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas »SHeprus,
NEepPHUOJI U YacToTa KoJieOaHUM, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUsI M €IWHULBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYHUHY C JAPYTHUMH BEIUYHHAMM,
CTPOUTH I'paprKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPHO3ULIMH CHJI, NPUHIUI OTHOCUTEIBHOCTH [ anunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCa, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IaroB C OMOpoW Ha 2-3 W3YYCHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bu3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€éTHble 3adaud (omMparlIMecss Ha cuctemy U3 2-3
ypaBHEHUH), UCIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJayd 3alUCBhIBaTh KpPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHbIE JaHHBIC, BHIOWPAThH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, TPOBOJUTH PACUETHI U
OLICHMBATh PEAIMCTHUYHOCTh [MOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJINYMHBL;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(bu3NYECKUX METOMOB, MCIONb3Yys OMHCAHHE HCCIEIOBAHU, BBLICIATDH
IIPOBEPSAEMOE IIPEAINOJIOKEHNE, OLICHMBATh IMPAaBWIBHOCTH IOpsJIKa



NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
(¢u3nyecKux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTb NEPUOAA KOJeOaHUN NPYKMHHOIO
MasiTHUKa OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIbIX KOJICOAHMH, IPSIMOJIMHEHHOE PacIIpOCTPaHEHUE CBETA,
pasioKeHue OeNoro cBeTa B CIEKTP, U3YUEHHE CBOICTB M300pa’KEHUS B
IUIOCKOM 3€pKajle U CBOMCTB H300pa)k€HMsI IpeaMeTa B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
o0Opy/OBaHUS, OMNHCBHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJBI;

IPOBOANUTH MPU HEOOXOJAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEee 3HAYeHUE U3MepAeMOl BeNIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPaA);

IPOBOAUTh MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUYECKHUX BEJIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayajJbHOM CKOpOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT IJMHBI HHUTH, 3aBUCHMOCTU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeloMJIeHHs OT yria
NajJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW  3aBUCHMOCTH
¢bu3nYecKX BEJIWYMH B BUJIE TaOJUIl U rpadUKOB, JeJIaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs: (U3NYECKUX BEJIWYUH (CpEeaHss
CKOpPOCTb M YCKOpDEHHE Teja NpHU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOJHOTO MajeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHUSI CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWH MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas Cujla CcoOuparoeil JIMH3bI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys TPEII0KECHHON MHCTPYKIIMH, BBIYUCIATH
3HAa4YCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYECHHBIE PE3yNIbTAThI C YIYETOM
3aJJaHHOU MMOTPEMIHOCTH U3MEPEHHU;

co0JII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
000pyIOBaHUEM;



paznuyaTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOYCHHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJIeJb aToMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIIIPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, MATYUKH TOJOKEHHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
IXOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CTIICKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA W HEOOXOmuMbIe  (U3HUECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMAaTUIHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB
Opy peHIeHUuH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpArOLIEl JIMH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI oOecrieueHusi 6€30MacHOCTU MPU 0OpallieHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pPOBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpejie;

OCYIIECTBISTh TOHUCK HMHPOpMAIMK  (PU3UYECKOTO COJACpKAHUSI B
HuTepHete, caMoCTOSTENBHO (HOPMYIHPYST TOUCKOBBIN 3ampoc, HAXOIUTh
MyTH OTPEACIICHUS IOCTOBEPHOCTH MOJYYeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUUM U TOTIOTHUTEIHHBIX UCTOUYHUKOB,

WCITOJIB30BATh MPHU BHITTOJTHCHUH yUEOHBIX 3aJaHUN HAYIHO-TTOMYJISIPHYIO
auTepatypy  (Qu3MYecKkoro coiepaHus, CIPaBOYHBIE MaTEepHAIIbI,
pecypcebl cetu IHTepHeT, BiafeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHOU 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIIEHUS HAa OCHOBE
uHPOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOIMYHO TPECTABIATh Pe3yIbTaThl TIPOSKTHON WM UCCIIEI0BATEIHCKON
NEeATeTbHOCTH, TPU OTOM TPAMOTHO  HCIIONB30BaTh  HM3yUYCHHBIN
MOHATUUHBIM amnmapaT W3y4aeMoro paszaena (U3UKH U COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4€ToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHavyaibHble CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Pa3nea 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHMHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

33 Cuna. Bzt ot 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3neu 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaperine xuaKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHOe AaBICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nea 5. PaGora n MOIIHOCTB. DHepIrus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctsie MexarmMEI > ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckas SHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tea 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SIEKTPOMArHHTHAS HHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABHKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHUHCCKNE KOeOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAHHICCIHE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pasnen 3. DiieKTpOMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbIE ABJICHUSI
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paznen S. KBaHTOBBIE SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 a0 IM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
IMOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC
Ne Tema ypoka KounyecTBO 4yacoB Hara JJIeKTPOHHbIE



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

n/ B KoHnTpouabn IIpakTHYecku uzydenusi — uupposbie
n IO e padoThI e paboThbl oOpa3oBaTe/IbHbIE
pecypcsbl
1 ®du3uka — Hayka o npupozne. AsneHus 1
npupoibl. PuznuecKue sBICHUS
5 MexaHnuyeckue, TEIIOBbIe, JEKTPHUUECKUE, 1
MarHUTHbIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS
3 ®uznyeckue BEJIMYUHBI U X U3MEPEHHE 1
Vpok-uccnenosanue "M3mepenue
4 TEMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1 1
TEPMOMETPA U AATYHKA TEMIEPaTyphl"
Kak ¢u3uka u apyrue ecTeCcTBeHHbIE HAYKU
5 U3y4aroT npupoay. EctecTBeHHOHay4YHbIN 1 bubnnoreka [JOK
MeTo nmo3HaHus. Onucanue GU3NISCKUX https://m.edsoo.ru/ff09f72a
ABJICHUH C IIOMOILBIO MOAENEN
Ypok-uccnenosanue "[IpoBepka runoTessr:
5 JATbHOCTh MOJETA IIapUKa, IYIIEHHOTO 1 1
TOPU30HTAJIBHO, TEM OO0JIbIIIE, YeM OOJbIIe
BBICOTA ITycKa"
Crtpoenue BemiectBa. OMNBITHI,
7 JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE 1 bubnuorexa LIOK
https://m.edsoo.ru/ff09fe0a
BELIECTBA
8 JIBuKeHHe yacTUIl BellecTBa 1 bubmmorexa [OK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OMnbITH IO
9 HAOJFOZICHUIO TETIJIOBOTO PACITUPEHUS 1 1
razoB»
10 ArperaTHbpie COCTOSIHHSI BEIIECTBA 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

BzauMocBs3b MEXY CBOMCTBAMM BEILIECTB B
Pa3HbIX arperaTHbIX COCTOSHUSX U UX

bubmuoreka [JOK

1 ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
12 Mexanuueckoe aABuxeHue. PaBHoMepHoOe U bubnmoreka [JOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 Cropocts. Exuruus! ckopocth https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu ¥ BpeMeHU IBUKECHUSA bubmmoreka LIOK
https://m.edsoo.ru/ff0a0ae4
Wuepuus. 3akon unepiuu. Bzaumonericreue
15 TeN EaK IIPUYHHA 1/13MpeHeH1/m CKOPOCTH bubmmoreka LIOK
https://m.edsoo.ru/ff0a0c10
JIBIDKCHHSI TEIT
16 IInoTHOCTH BemiecTBa. PacueT mMaccol 1 bubmuorexa [JOK
o0bema Tena 1o ero MmIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
TUIOTHOCTHU TBEPJIOTO TETa
18 Pemenue 3agau mo teme "I1OTHOCTH bu6mmoreka [IOK
BeniecTa" https://m.edsoo.ru/ff0a123c
19 Cwta kak XapakTEepPUCTHKA B3aUMOICHUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yueHue
20 3aBUCHUMOCTH PaCTsHKEHHs (eopMaIim)
MPYKUHBI OT MIPUIIOKEHHOW CUITBD»
21 SBnenne Tarorenus. Cuia TSHKECTH
CBsi3b MEX1y CHIION TSKECTU U Maccou
bu6nmoreka [JOK
22 tena. Bec Tena. Pemenue 3amay mo reme

"Cuna Tsoxectu"

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

93 Cuiia TSKeCTH Ha JPYTrHX IJIaHeTax. bubnmoreka [JOK
Du3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK

24 Hsmepeitite ciu. JlutamomeTp https://m.edsoo.ru/ff0al8cc

bubmuorexa [JOK

25 | BecTena. Henccomocts https://m.edso0.ru/ff0a1778

26 CroxxeHue AByX CHUJI, HalPaBIEHHBIX 110 bubnmoreka [JOK
OoAHOM npsiMoi. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70

97 Pemenue 3agau no reme
"PaBHonericTByromas cui'"

28 TpeHune CKONbXEHUS U TPEHUE TTOKOS. bubnuorexa [JOK
Tpenue B IpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnast pabora «3yuenue

29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnnorexa [HJOK
CUJIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLINXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneneHne
PaBHOJEHCTBYIOLIEH CUJIBI
Pemenune 3anau no remam: «Bec Tenay,

31 «I"padmueckoe n300pakeHUE CHIY, bubmmorexa [JOK

. https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOACHCTBYIOIIAS CUIT»
KonTponpHas paboTta o Temam:
39 «Mexannueckoe JBUKEHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'paduieckoe
nu3zo0paxenue cuiny, «CUib»

13 Jasnenue. CriocoObl yMEHbBIIICHUS U bu6mmorexa [IOK
YBEJIMUCHHUS JaBICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBrienue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

0T 00bEMa, TeMIIepaTyphl

https://m.edsoo.ru/ff0a2376

35 [lepenaua naBieHust TBEPIBIMU TEJIAMH, bubnnoreka [HOK
SKUIKOCTSIMU U rasaMu. 3axkoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )XKMAKOCTH U ra3e, BRI3BaHHOE bubmuoreka [JOK
JEMCTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau mo teme «/laBnenue B bubmuorexa [JOK
SKUIKOCTH U rase. 3axoH ITackamsa» https://m.edsoo.ru/ff0a2826
bubnnoreka [JOK
38 Coobmatommecs cocyaw https://m.edsogru/ff0a2970
39 IMuppaBiawaeckuii mpece bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOH KUIKOCTHBIN
Hacoc
AtMmocdepa 3eminu. [Ipuannbl
41 CYIIECTBOBAHMS BO3AYIIHON 00OIOUKH bubnmnorexa [JOK
3emiu. 3aBUCUMOCTb aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JIABJICHUS OT BBICOTHI HaJl YPOBHEM MOPS
42 Bec Bo3ayxa. ATMochepHoe 1aBlieHNe }P?;Ifs?;lr?]?:(izgrou/ﬁff 0a2b5a
43 H3mepenne armocdepHoro aapneHusi. OmnbIT bubnmnorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnuotexa [JOK
BBICOTBI HaJ| YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmocgepHoe bubmuoreka [IOK
JTaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo teme "AtmocdepHoe
nasieHue"
47 JlelicTBHE )KUJIKOCTH U Ta3a HA bubmuorexa [JOK



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

NOTPYKEHHOE B HUX TeJN0. ApXuMen0oBa
cuia

https://m.edsoo.ru/ff0a3276

JlaboparopHas pabota «Onpenenenue

bu6mmoreka [IOK

48 BBITAIKMBAIOIICH CHIIBI, ICUCTBYIONICH HA https://m.edsoo.ru/Ff0a33fc
TEJI0, MOTPYKEHHOE B JKUJIKOCTHY
JlaGopaTopHas pabora 1o Teme
49 «Hccnenosanue 3aBUCHUMOCTH Beca TeIa B bu6mmoreka [IOK
BOJIE OT 00bEMA MOTPYKEHHOHN B KUAKOCTH https://m.edsoo.ru/ff0a3514
YaCTH TeJIa»
bubmuorexa [JOK
S0 Hnaparne Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHcTpynpoBaHue
o1 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
omnpeneneHue e€ rpy30no bEMHOCTH"
Pemenue 3anau no remam: «llnaBanue
52 cynoB. Bo3ayxomnaBanuey, «/laBnenue bubmmorexa [OK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TEN, )KUJIKOCTEN U Ta30B»
bu6mmoreka [IOK
>3 Mexareckas pabora https://m.edsoo.ru/ff0a3f82
bu6nmoreka [JOK
>4 MomrocTs. EAMHHIE Mom{HOCTA https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenosanue "Pacyér MOIIHOCTH,
pa3BUBaeMOM P NOIBEME O JiecTHHULIE"
56 IIpocteie Mexanu3Mmsl. Peruar. PaBHOBecHe
CHUJI Ha pblyare
Kontponbnas paborta o teme «JlaBnenue
57 TBEPABIX TEJN, KUAKOCTEN U Ta30B» /

Bcepoccuiickas mpoBepodHas paboTa



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

PesepBHeiit ypok. Pabora ¢ TekcTamu 1mo
TeMe «/laBneHue TBEPIBIX TN, )KUIKOCTEU U

bubmuoreka [JOK

o8 razoBy» / Becepoccuiickast mpoBepodHast https://m.edsoo.ru/ff0a4ffe
pabora
Pervaru B TexHuKe, OBITY U IPUPOJIE.
59 JlaboparopHas paboTa <<}£/ICCJIpeI[F())BaHI/IC 0.5 bubmmorexa [JOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS PblYara
60 Pemienue 3ana4 1o teme «Y CJIOBUSA bubmuorexa [JOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koadduruent nose3Horo nercTBus
61 Mexanusma. Jlaboparopnas pabora 0.5
«3mepenue KII/] HakIOHHOM MIIOCKOCTH
62 Pemtenne 3agau mo treme "Pabora, bu6mmoreka [IOK
MomHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
63 Mexanunueckas sHeprusi. Kunernueckas u bubnmnorexa [JOK
MOTEHINATbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHMs] MEXaHUYECKON IHEPTHH bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"JKcrnepuMEeHTaJIbHOE OIpEeIeIeHHE
65 W3MEHCHUS KHHETUICCKOU 1 1
MOTCHIINATBHON YHEPTHH MTPH CKATHIBAHUN
TeJa M0 HAKJIOHHOMN IJIIOCKOCTH"
66 KonTtponpHas padora o teme «Pabora u
MOIIHOCTb. DHEPTHS»
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o bubnnorexka [JOK
TeMe "MexaHndeckoe JIBIKeHHe" https://m.edsoo.ru/ff0a4ee6
68 PesepBHeIit ypok. Pabora ¢ TekcTamu 1mo



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

teme "Pabora. Momuocts. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10

68 4 12
[TPOI'PAMME
8 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka KonrTpoabubie IIpakTuueckue op
n/n Bcero H3y4eHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KMHETHYECKON TEOPUHU U UX ONBITHBIC 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
Macca u pazmep aTOMOB U MOJIEKYJI 1
Mopenu TBEPOTO, KUJIKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BeIlecTBa https://m.edsoo.ru/ff0a540e
OObscHEHNE CBOMCTB TBEPAOTO, )KHUJIKOTO
1 Ta3000pa3HOro COCTOSIHUM BelllecTBa Ha 1
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
Kpucrannmaeckue u amopdusbie Tena 1 bubmmorexa LIOK
p p https://m.edsoo.ru/ff0a5800
CmaunBaHme M KalWJUBSIPHOCTb. 1 bubnmnoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
TenmoBoe pacuIMpeHne U CKaThe 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBHIKCHHS YaCTHII



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

9 Buytpennss sneprus. CriocoOsl bubmuorexa [IOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
10 Buzet rennonepeat https://m.edso0.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakruyeckoe
1 HCTIOJIb30BAHME TEIIJIOBBIX CBOMCTB bubmuorexa [JOK
BEILIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "
12 KonunuectBo TeIoTsl. Y aeibHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIIOBOro OanaHca. bubnnoreka [JOK
TennooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas padota "Hccienopanne
14 SIBJIGHUS TETUIOOOMEHA MPU CMEIINBAHUN bubmorexa LHOK
. . | https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJBI
PacueT koaudecTBa TEIIOTHI,
15 HEOOXOIMMOTO JIJII HarpeBaHUs Tea u
BBIJICJISIEMOTO MM TIPU OXJIAXKJICHUHN
16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIUIMBA. Y IeibHas TEIIoTa bubnuoteka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE
18 KPUCTAJUIMYECKHUX TEJ. Y IeIbHast bubmmorexa LIOK
https://m.edsoo.ru/ff0a71d2
TEeIJIOTa TUTaBIICHUS
19 JlabopaTtopHas pabota "OnpeneneHue bubnmoreka [JOK
YACIBbHOU TEIJIOTHI TIJIaBJICHHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnmnoreka [JOK



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

Hcnapenue

https://m.edsoo.ru/ff0a740c

21

22

23

Kuneunue. Y aensHas Temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHUMOCTh TEMIIEPATyPhl KUTICHUS OT
aTMoc(hepHOro JaBICHUS

Biaxxnocts Boznyxa. JlabopaTopHas
pabora "OnpeneneHue OTHOCUTEIBHON
BJIQXKHOCTH BO3/yxa"

Pemenue 3amay Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3JyXa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[IpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBUTaTeNlb BHYTPEHHETO CrOpaHHUs

25

26

27

KII/ TermoBoro nurarens. Tennosbie
JIBUTATEIIN U 3aIUTA OKPYKAIOIIECH
Cpebl

3aKOH COXpaHEHUs U NMPEBPAILCHHS
SHEPTUHU B TEIIOBBIX MpoIeccax

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMe "TemnoBsle sBiaeHus. 3Menenne
arperaTHbIX COCTOSIHH BeriecTa"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas pabora no teme
"TerioBEle saBieHuA. I3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tei. /[Ba poaa
ANEKTPUUYECKUX 3apsI0B
Ypok-uccnenoBanue "IaeKTpU3ALMS TET
UHIYKIHMEW U IPU CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonencTere 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
OnexTpuueckoe nojie. HanpspkeHHOCTD
32 aneKkTpudeckoro mosst. [puHmmm bubmorexa LHOK
p - pHHI . https://m.edsoo.ru/ff0a8a0a
CYTNEPIIO3UIINH JIEKTPUUECKHUX MOJICH
33 HocuTenu snekTpuyeckux 3apsios.
DnemeHTapHbI 3apsia. CTpoeHrue atoMa
34 [IpoBOIHUKY W TUAIAEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS DJECKTPUYECKOI0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha mpruMeHEHNE CBOMCTB bubnnoreka [JOK
BJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBUS €T0
36 cyliecTBoBaHMS. McTOUHUKH bubmorexa HOK
ym ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUIYECKOTO TOKA
37 JleficTBUA SIEKTPUYECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3IEKTPUYECKOTO MOJISI HA MPOBOIHUKHU U 1
OUDJIEKTpUKA"
DneKTpUUYECKU TOK B METaJlIax, bubnnorexka [JOK
39
JKHUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruYecKas erb U €€ COCTaBHbBIE
JacTH
Cuna Toka. JlaboparopHas pabota
41 "M3MmepeHue u peryanpoBaHUe CUITbI 0.5 bubmoreia HOK
. P Peryp ' https://m.edsoo.ru/ff0a8bd6
TOKa
42 DNEeKTPUUYECKOE HaIPSKEHHUE. 05 bubnmuotexa [JOK

Bonbr™merp. JlabGopaTopnas pabora

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
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"N3mepeHue u peryiupoBaHue
HanpspKeHus"

CornpoTuBiieHHE POBOAHUKA. Y ACIBHOE

bu6mmoreka [IOK

43
CONIPOTUBJICHHUE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 AJIEKTPUYECKOTO CONPOTUBIICHUS bubnnoreka HOK
MPOBOJHUKA OT €r0 JIJIMHBI, TUIOIIAIA https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUeHusl U Marepuana”
45 3aBUCUMOCTb CHJIBI TOKA OT HaIIPSKCHHUS. bubnnorexa [HOK
3akoH OMa il yyacTKa Lenu https://m.edsoo.ru/ff0aad44a
Jlaboparopnas padota "Hccienopanne
46 3aBUCUMOCTH CHUJIbI TOKA, UYILIETO YEPE3 bubnuorexa [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA https://m.edsoo.ru/ff0aa04e
Y HampsibKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaielbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopatopHnas pabora "IIpoBepka
48 IIpaBWJIa CJIOKEHMSI HANIPSLKEHUH TTPU bubnuoreka [IOK
IIOCJIEI0BATEIILHOM COCIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
Jlaboparopnas pabota "IIpoBepka
49 big aBI/II)J'Ia ,Z[IJ)ISI CI/II:J)'ILI TOKa an ’ bubmmorexa [IOK
P P " https://m.edsoo.ru/ffOaadle
napauieIbHOM COSAMHEHUN PE3UCTOPOB
Pemenne 3a1a4 Ha IpUMEHEHHE 3aKOHA
50 OMa 11 pasInuHOr0 COETUHEHUS bubmmorexa [TOK
P https://m.edsoo.ru/ff0aaf8a
MIPOBOTHUKOB
51 PaboTa 1 MOIITHOCTE AJIEKTPUUECKOTO bubnmuotexa [JOK

Toka. 3akoH Jlxoyns-JIenma

https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
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https://m.edsoo.ru/ff0aaa58
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Jlaboparopuas pabota "Onpenencaue

bubmuorexa [JOK

52 IT)zIfZ'TH H MOLHHOCTH SICKTPHHECKOTO https://m.edsoo.ru/ff0ab3e0
DJeKTpUYeCcKUe ey U MOTPeOuTenn

53 AJIEKTPUUECKON PHEPTUU B OBITY. bubmmorexa LIOK
KopoTKoe saMbiKatiie https://m.edsoo.ru/ff0ab660

54 [TocTosiHHBIE MAarHUTBI, KX
B3aUMO/ICHCTBHUE

55 VYpok-uccnenosanue "M3ydenne nonei bubnnorexa [HOK
MIOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe nosae. MarautHoe 1moiie

56 3eMJIH U ero 3HaYCHHE JJIS )KU3HU Ha bubmorexa LHOK
S https://m.edsoo.ru/ff0acOba
[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo

57 TeMe "DIEeKTPUUYECKHE 3apsiibl. bu6nmoreka [JOK
3apspKeHHBIC Tela U UX B3aUMOJICUCTBUSL. https://m.edsoo.ru/ff0abd2c
[TocTosiHHBIH 31eKTpUYECKUi TOK"
KonTponbHas pabota mo Teme
"DnexTpruueckue 3apsaabl. 3apsKEHHbIE

58 Tejla ¥ uX B3anMoaercTBHA. I10CTOSTHHBIHI ESSSE;T:;ZSS/I; Oabeas
sexTpuueckuii Tox" / Beepoccuiickast T '
IpoBepoyHas pabora
PesepBHbIit ypok. Pabora ¢ Tekctamu 1o

59 TeMe "I10CTOSIHHBIN 3EKTPUIECKNN TOK" Eﬁﬁﬂ:ﬁgﬁﬁf 0acdch
/ Becepoccuiickast mpoBepouHas paboTa
OmneIT OpcTena. MarauTHoe nose

60 AIEKTPUUECKOT0 Toka MaruuTHoe nose bubmmorexa [TOK

KaTyliKu ¢ TOKOM

https://m.edsoo.ru/ff0acld2



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHue >eKTPOMarHiuToB B
TexHuke. JJaboparopnas pabora
"N3y4yenue neicTBUS MarHUTHOTO MOJIS
Ha MPOBOJIHUK C TOKOM"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

63

DNEeKTPOABUTATEIb OCTOSIHHOTO TOKA.
Ucnons3zoBanue snekTpoaBuraresneii B
TEXHUYECKUX YCTPONCTBAX U Ha
Tpancmnopre. JlabopaTopHas padora
"KoHcTpyupoBanue 1 u3ydeHue padoTsl
3JIEKTpOoABUTATENS "

OmnbrTel @apanest. 3akoH

3JEeKTPOMArHUTHOM MHAYKIuu. [IpaBumno
Jlenma

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

64

OnekrporerepaTop. CriocoOb! MOTyIeHUS

JIEKTPUYECKON SJHEPTUH.
DNEeKTPOCTaHIIMY Ha BO30OHOBIISEMBIX
HMCTOYHUKAX SHEPTUU

65

66

67

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMme "DIeKTPUUECKHe U MarHUTHBIE
SIBJICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MATHUTHBIC SIBIICHUS"

PesepBHblit ypok. Pabora ¢ TekcTamu 1o
teme "TemnnoBblie siBICHUS"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acb14

bu6mmorexa [IOK
https://m.edsoo.ru/ff0accbe

68

Peseprubrit ypok. Pabora ¢ Tekcramu mo
TeMe "MarauTHbIe SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrpoaririe  Ipakriieckue fl[:;:eﬂl/lﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe ABHKEHHE. 1
MarepuanbHas TOUKa

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

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

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

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

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

7 YCKOpEHHUSI TeNa Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IO)I 1 9acToTa

https://m.edsoo.ru/ff0ael76



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

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPCHHE
1 [IepBeiit 3akoH HproToHa. Bexktop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herorona. Bu6muotexa [JOK
PaBHoOpelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroema. Saon Iyxa im0tz
16 Pemenue 3amau o reme «Cuita
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUsD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Omnpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ffOafb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT IPaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOIO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTEHUS
o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHON TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEPAOTO TEJIA C bubsmorexa [IOK
.. — P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBhIO BPAIICHHUS.
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBeCHE MaTEepHAIBHON TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIIEHHOW OChIO BPAILICHHUS.
MowmenT cuinsl. LlenTp TsokecTn
28 Pemenue 3agau mo teme "MOMEHT bubnmnorexa LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
29 TeMe "MexaHndeckoe ABHKEHNE bubmorexa LIOK
. | ' https://m.edsoo.ru/ff0b0408
BsaumonelicTBue Ten
KontpoasHas padbora mo reme
30 "MeszHqCCK(I))e JIBH)KEHUE bubmorexa I[JOK
N " ' https://m.edsoo.ru/ffOb06ec
BzanMmonelicTBue Ten
31 Nmnynee Tena. Umnynbe cuiibl. 3aKoH bu6muoreka [JOK



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

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3auMOAEHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ffob096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexanundeckas paboTa U MOIITHOCTb https://m.edsoo.ru/ffob0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAIILHOM MOBEPXHOCTH
37 CBs13b HEpPTUM U pabOTBHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 Jlaboparopnast padota «13yuenue bubnnorexa [JOK
3aKOHA COXPaHEHUs YHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTryecKkuil 1 Npy>KUHHBIA

MasaATHHUKHU



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

44

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

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

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXaHNYECKUX KOJIeOaHnsIX

JlabopaTtopHas pabora «OnpeneneHue
9YacTOTHI U TIEpUOJIa KOJIeOaH i
MPYKUHHOTO MasiTHUKA)

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

Mexannueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJIH. [IpoobHbIC 1
MONEPEYHBIE BOJIHbI

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

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

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

49

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

50

51

52

3ByK. Pacripoctpanenue u oTpakeHue
3BYyKa

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

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

VYpok-koHpepeHnius "YIbpTpa3zByK U
nH(ppa3ByK B IpUPOJIEe U TEXHUKE"

IloaroroBka k KOHTpOHBHOﬁ pa60Te je(e]

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

bu6nunorexa LIOK



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

TeMe "3aKOHBI COXPaHEHHS.
Mexannueckue KojieOaHust U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o reme

55 "3akoHbI COXpaHeHusl. MexaHnueckue
KoJieOaHusl U BOJIHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHmne 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . i bubnuoreka [{OK
59 CBOMCTB AJICKTPOMATrHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIbI0 MOOMIIBHOTO TeiedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKTpOMarHuTHas Npupo/ia CBeTa.
61 CkopocTb cBeTa. BomHoBBIE CBOMCTBA brbmmorexa LTOK
p ) https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acIpoCTpaHEHHE CBETA. 3aTMEHHS bubmorexa [TOK
pacnpoctp ' https://m.edsoo0.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Penrenue 3aa4 Ha MpUMEHEHUE bubmmorexa [JOK
i P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHHsI CBETa
64 IIpenomiienue cBeta. 3aKoH bubmuoteka [IOK



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

MPECIOMJICHUS CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bub6nmmoreka [IOK

65 Hcnonb30BaHKe MOIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3cse
OTPaKCHUS B ONTHYECKHUX CBETOBOAAX
JlabGopaTtopHas pabora "VccienoBanue
66 3aBUCHMOCTH YTIJla IPETOMIICHUS
CBETOBOTO JIy4a OT yIJla MaJIieHus Ha
rpanuue "Bo3ayx-crexno""
Ypok-konpepenuus "Mcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckas cuiia JIMH3bI https://m.edsoo.ru/fOb3f2c
. bubnuoreka [{OK
69 [TocTpoenue n3o00pakeHUI B JIMH3aX https://m.edsoo.ru/ffOb4dda
Jlaboparopnas pabota "Onpenenenue
70 (I)OKyf:)Horg paccpTo;IHI/m " O?ITI/I‘ICCKOIZ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI coOMparomeit JINH3b1"
7 Ypok-koupepenius "OnTudyeckue bubmuoteka [{OK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ffOcOa7e
72 ['na3 xak ontuyeckas cucrema. 3peHue bubmorexa LOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpanuts 3peHue”
Pasnoxxenue 6emoro ceera B CIIEKT.
72 OmeiTel Herorona. Croxkenue bubmuoreka [{OK

CIIEKTpaJIbHBIX 1IBETOB. [nucnepcus
CBETa

https://m.edsoo.ru/ffOc0f4c



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

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

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [PSAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/ICHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepeHus u qudpaxuus’”
77 Omnsitel Pe3epdopaa u turanerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
Hcnyckanue 1 OrIoneHue cBera
79 atoMoM. KBauTsl. JIuneliyaroie bubmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-nipaktuky™m "Habnrogenue bubnmnorexa [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bubnmnoreka HOK
N3otormsr https://m.edsoo.ru/ffOclal4
84 Pemrenne 3amay mmo reme: but6mmorexa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenius "PaqnoakTuBHbIE
P Gep A but6mmoreka [IOK
86 U3JIy4EHUs B IPUPOJIE, MEIULIMHE,

TexHuke"

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

SAnepHble peakuu. 3aKOHbBI
COXpPaHEHHS 3apsA0BOI0 U MacCOBOTO
qucen

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

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

Pemenue 3agaud no reme "AnepHeie
peakuuu"

Peakiinu cunTe3a u AeneHusd siaep.
Uctounuku sHepruu CoJiHIIa U 3BE3]T

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

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

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX U3JTy4YEHUN HA KUBBIE
OpraHu3Mbl"

92

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

94

95

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

IToBTOpenue, o6o0IIEHNE.
JlaGopaTopHbie paboThI 110 Kypcy
"BzanMopaencTBue Tem"

IToBTropenue, o6o0meHue. Pemenue
pacyeTHBIX M Ka4eCTBEHHBIX 33]1a4 110
teme "TemoBsle mpoiecch”

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

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

96

[ToBTOpenue, o600menue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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ITPOBEPSIEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OEPA30OBAHUS

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTe/ibHON MPOrpaMMbl OCHOBHOT'O 00111€r0
o0pa3oBaHus

1.1

HCII0JI30BaTh U3YUCHHBIC ITIOHATHUSA

1.2

pasiiniaTth ABJICHHUA IO OMMCAHUIO MX XAPAKTCPHBIX CBOMCTB ¥ Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC q)HSH‘{eCKOG SABJICHUC

1.3

pacrio3HaBaTh NPOSIBIIEHHE H3YyYEHHBIX (PU3MUECKUX SIBICHUH B
OKpY)XaloIlleM MHpE, B TOM 4Hcle (U3UUECKUE SBIICHUS B
IpUpoJe, MpH 3TOM MEPEBOAMTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIICNATH CYIIECTBEHHBIE CBOWCTBA  (IIPU3HAKH)

(bu3MUYeCKUX SIBICHUN

1.4

OIMCHIBaTh M3Y4YCHHBbIE CBOWCTBA Tel M (PU3UYECKUE SIBIICHUS,
UCHOJNB3Ys (DU3MYECKHE BEJIWYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTh (U3UYECKUH CMBICI MCIOJIB3YEMbIX BEIMYMH, HX
0003HaYeHMUsI M EAUHMULBI (PU3MYECKUX BEIWYHMH, HAXOAUTh
(dopMysbl, CBA3BIBAIOIIME JaHHYIO (DU3MUECKYI0 BEIMYUHY C
OPYTMMHU  BEJIIMYMHAMH,  CTPOMTHh  TpapUKd  H3YYEHHBIX

3aBHCHUMOCTEM (1)I/I3I/I‘leCKI/IX BCIINYHH

1.5

1.6

1.7

XapaKTCPU30BaATh CBOMCTBaA TCII, (I)I/I3I/I‘leCKI/Ie SABJICHUA H
IMpoOHECChbl, HCIIOJIB3Yysd H3YYCHHBLIC 3aKOHbLI, MIpPW I3TOM [JdaBaTb
CJIOBCCHYHO q)OpMy.TII/II)OBKy 3aKOHa n 3alliuCbIBATh €ro

MaTEMaTUYCCKOC BBIPAXKCHHUC

OOBICHATH (PU3NUECKUE SIBICHUS, IPOLIECCHI M CBOICTBA Tell, B TOM
YUCJI€ W B KOHTEKCTE CHTyaluld NPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe W3 | — 2 JOTMYecKWX miaroB ¢ omopoid Ha 1 — 2
U3YYEHHBIX CBOWMCTBA (PU3MUECKUX SIBICHUH, (PU3NYECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTH

pemarb pacu€THbIE 3a1a4u B 1 — 2 IEMCTBHS, UCTIOIB3YS 3aKOHBI U

(dbopMyIbl, CBsI3BIBAIONINE (U3MYECKHME BEIUYHMHBI: HAa OCHOBE




aHajaM3a yCJIIOBMS 3aJayd  3alldChIBaTb  KPAaTKOE  YCIOBHE,
MOJICTABIATh (PU3UYECKUE BEIWYMHBI B (POPMYINIBI M IMPOBOAUTH
pacuéTbl, HAXOOUTh CIPABOYHbBIE JaHHbIC, HEOOXOIUMBIE I
peuieHuss  3a4ad, OLEHUBATH PEATUCTUYHOCTh  IIOJYYCHHOU

(bu3nYecKOil BETUYNHBI

1.8

pacrno3HaBaTh IPOOJIEMbl, KOTOPbIE MOKHO PELIUThH MPH MOMOIIH
(U3NYECKUX METOJ0B, B ONHCAHUU HCCICIOBAHUS BBIICIATH
MpoBepsieMOe  MpeAnojiokeHue  (TMIOTe3y), pas3auyarth WU
UHTEPIPETUPOBATH OJIYYEHHBIM pe3yiabTaT, HAXOAUTh OLIMOKHU B

XOJ¢ OIIbITa, ACJIAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

1.9

1.10

1.11

1.12

MIPOBOJAUTH OMBITHI 1O HAOMIOAEHUIO (PU3UYECKUX SIBICHUN WM
¢u3nueckux CBOMCTB Ten:  (GOPMyIUpOBAaTH  MPOBEPsiEMbIE
MPENIOJIOKEHNS, COOMpaTh YCTAHOBKY M3  IPENJIOKEHHOTO
o0opynoBaHus, 3alUChIBaTh XOJA ONbITa U (OPMYyIUPOBATH

BBIBOBI

BBITIOJIHATH MPSMbIE H3MEPEHUS C UCIIOIH30BAHUEM aHAJIOTOBBIX U
M (poBBIX TPUOOPOB, 3aMUCHIBATH MMOKA3aHUs IPUOOPOB C yUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOAUTHh HCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM (U3NYECKOH
BEJIMYUHBI OT JPYrod € HCIOJIb30BAHUEM IIPSAMBIX H3MEPEHUH,
y4acTBOBAaTh B IJIAHUPOBAHUHU Y4€OHOTO MCCIIEIOBaHMs, cOOUPATh
YCTAaHOBKY U BBINOJHATE WM3MEPEHUSA, CIEAYs IMPEITI0KEHHOMY
IaHy, (QUKCHPOBATh peE3yJbTaThl IOJIYYEHHOH 3aBUCHMOCTH
(U3NYECKUX BEJIMYMH B BUJIE TPEAJIOKEHHBIX TaOIHIl U TPpaUKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM MCCICAOBAHUA

IMPOBOANUTE KOCBCHHBIC U3MCPCHUA q)mnqecxnx BCJIMYMH, CIICAYA
npezmoxceHHoﬁ HHCTPYKIMU: TIpA  BBIIIOJIHCHUHA H3MCpCHHfI
CO6I/IpaTI) OKCICPUMCHTAJIBHYIO YCTAHOBKY U BBIYHCIIATH 3HAUCHUC

HCKOMOM BEITUUMHEI

1.13

coOnrofaTh TMpaBUiia TEXHUKH O€30MacHOCTH TNpu pabore ¢

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

yKa3bplBaTh NPUHIUNBI JEHCTBHS TNPHOOPOB M TEXHUYECKUX
YCTPOWCTB, XapaKTEPHU30BaTh NPHUHIMUIBI JCHCTBUS H3YYEHHBIX
npuOOPOB U TEXHUYECKUX YCTPOUCTB C MOMOIIBIO MX OMHUCAHUS,

WCIIONIb3YSl 3HAHMSI O CBOMCTBaX (U3NYECKUX SBICHUM H




HCO6XO,I[I/IMBIC (bHSquCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

1.16

MPUBOJUTL TpPUMEPHl (HAXOAUTH HHGPOPMAIUIO O MpHUMeEpax)
IMPAKTUYICCKOT' O HCIIOJIb30BaHUA (bI/I?;I/I‘IeCKI/IX 3HAHUU B
MOBCEIHEBHON JKM3HM g oOecmedeHus Oe30MacHOCTH MpH
oOpaimieHuu C MpUOOpaMH M TEXHUYECKHMH YCTPOMCTBAMHU,
COXPAaHEHHUS 3J0POBbS U COONIOACHHUS HOPM SKOJIOTHYECKOIro
MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYILIECTBISITH OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTepHeT
B COOTBCTCTBHUMU C 3aJaHHBIM ITOMCKOBBIM 3allpoOCOM, Ha OCHOBC
HMMEIOIIUXCS 3HAHUN U MyTEM CPABHEHUS PA3NIUYHBIX HCTOYHHKOB
BBIACIATH I/IH(i)OpMaIII/HO, KOTOpas sABJIACTCA HpOTHBOpeLII/IBOﬁ HJIn

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIO/Ib30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3alaHui
HAy4YHOIIONYJIIPHYIO  JIUTEPATypy (PU3MUECKOro CONEp KaHUs,
CIIpaBOYHBIE MaTE€pUallbl, pecypcel cetu HMHTepHET, BlIaneTh
npuéMaMM  KOHCHEKTHUPOBAaHUS  TEKCTa,  [PeoOpa3oBaHUs

nH(pOpMaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

co3/laBaTb COOCTBEHHbIE KpaTKHE IHUCbMEHHbIE U  YCTHBIE
cooOmieHnuss Ha OCHOBE 2 — 3 UCTOYHUKOB HH(pOpMaLMu
¢u3nyeckoro cojepkaHus, B TOM 4Hcie MyOIMYHO JenaTh
KpaTKUe COOOIIEHHsS O pe3yiabTaTax IPOEKTOB WM Y4YEOHBIX
UCCIIEIOBaHMI, MPU 3TOM TI'PAMOTHO HCIOJB30BaTh H3YYEHHBIN
MOHATUMHBIA  ammapar  Kypca  (U3MKH,  CONpPOBOXAAThb

BBICTYIIJICHUC Hpe3eHTaI_II/IeI>’I

1.19

MpU  BBIIOJIHEHUU  y4YEOHBIX TMPOEKTOB U  HUCCIETOBAHHIA
pacmpeienaTh 00SI3aHHOCTH B TPYINle B COOTBETCTBHH C
MOCTaBJICHHLIMHM 3aJavyaMH, CJICJUTh 3a BBINOJHEHHEM IIIaHa
IEefcTBUI, aJeKBaTHO OIEHUBATL COOCTBEHHBIH BKJIaA B
JIeATeIbHOCTD TPYIIIIBL, BBICTPAUBATH KOMMYHUKATUBHOE

B3aUMO/ICMICTBUE, YUUTHIBAsI MHEHHE OKPYKAFOIINX

8 KUIACC

Kon
NMpoBepsieMoro

IIpoBepsiemble npeaAMeTHbIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOI'O 00111€r0




pe3yjabTara
1.1

1.2

o0pa3oBaHus

HCIIOJIb30BaTh IMOHATHA

pasiiniaTth ABJICHHUA IO OMHUCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/ILIeCKOC SIBJICHUC

1.3

14

1.5

pacrio3HaBaTh MPOSIBIICHHE HM3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY)XalIllleM MHpe, B TOM 4HCIe (U3HUECKHUE SIBICHUS B
NpUPOJE, TMPH O3TOM TMEPEBOAMTH MMPAKTHYECKYIO 3a1ady B
y4eOHYI0, BBIJCISATh CYIIECTBEHHBIC CBOWCTBA  (MPU3HAKHU)

(bu3HYECKUX SIBICHUN

OIMCHIBATh HM3YYCHHBIC CBOWCTBA TEN W (U3UYECKUE SIBICHMUS,
UCHOJb3ysd (PU3UYECKHE BEIMYUHBI, IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (PM3MUECKUH CMBICI  HCHOJB3YyEMBIX  BEIWYHH,
00O3HaUeHUsT M EIUHMLBI (U3UYECKUX BEJIMYMH, HAXOAUTh
(GbopMysIbl, CBS3BIBAIONINE MAHHYIO (DU3MUYECKYI0 BEIHYUHY C
IPYTUMH  BEJIMYMHAMM,  CTPOMTh  TIpapUKHd  HM3Y4YEHHBIX

3aBHCUMOCTEH (PU3MUYECKUX BEINIHH

XapakTEepU30BaTh CBOWCTBA Tel, (u3MUecKue SBICHUS U
MPOLIECCHI, HUCIOJIb3Ysl U3YYEHHBIE 3aKOHbI, NPU HSTOM J1aBaTh
CIIOBECHYIO  (OPMYJIUPOBKY 3aKOHa U  3alUCBIBATh  €ro

MaTEMaTUUCCKOC BBIPAKCHHUC

1.6

1.7

OOBSICHATH (PU3MUECKUE MPOLIECCHl M CBOWCTBA Tell, B TOM YHCIE U
B KOHTEKCTE CUTyallui MPAaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa:
BBISIBJIAT NTPUYUHHO-CJIE/ICTBEHHbBIE CBSI3U, CTPOUTh OOBSCHEHHE
n3 1 — 2 jorumyeckux MmaroB ¢ nomoupo 1 — 2 HM3ydeHHBIX
CBOWCTBAa (U3MYECKUX SIBJICHHUH, (U3NYECKUX 3aKOHA WU

3aKOHOMEPHOCTH

pelarh pacy€THhIEC 3a/1a4u B 2 — 3 IEUCTBHUS, UCIIOIB3Ys 3aKOHBI U
(dbopMyIbl, CBS3BIBAIONIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE
aHaJIM3a yCJIOBUSA 33Ja4M 3alMCBIBATH KPATKOE YCIOBUE, BBISBIIATH
HEJOCTATOK JAHHBIX JJIsl PELICHUs 3a]aud, BHIOMpPATh 3aKOHBI U
(dbopMyIibl, HeOOXOIUMBIE Ui €€ pelIeHHs], TPOBOAUTh PAcu€Thl U
CpaBHUBATh IIOJYYEHHOE 3HAueHHE (PU3UUYECKON BEIUYMHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacrio3HaBaTb HpO6JICMBI, KOTOPLIC MOKHO PCIIWTH IMPU IMOMOIIN

(1)I/I3I/ILICCKI/IX MCTOOOB, HCIIOJb3ysd OIMMCAHUE HCCIICAOBAHUA,




BBIACIIATH IIPOBEPAEMOC IMPECAIIOJI0KEHUC, OLICHUBATh
MNpaBHUIILHOCTL IOpAAKa MPOBCACHUA HUCCICAOBAHUA, OCJIATb

BBIBOJBI

1.9

1.10

1.11

MPOBOJIUTH OINBITHl TI0 HAONIOJCHUIO (PU3MUECKUX SIBJICHUN WU
(Gu3MUecKux CBOWCTB Tel: (OPMYIUPOBATH  MPOBEPSICMbBIE
MPEIIOI0KECHUs, COOMpaTh YCTAHOBKY W3  MPEIIOKEHHOTO

000pyI0BaHUSs, OIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BHIBOIBI

BBIIIOJHATD HPSIMBIE MU3MEPEHHUS C UCIOJIb30BAHUEM aHAJIOIOBBIX
npuOOpOB M JAaTYMKOB (PU3MUECKUX BEIMYUH, CPABHUBATH
pe3yabTaThl M3MEpeHu ¢ y4yéroM 3ajaHHOil  abcosOTHOU

MOrPETHOCTH

MPOBOJIUTh HCCIIENOBAaHHE 3aBUCHMOCTH OJHOH (hU3NYECKOM
BEJIMYHMHBI OT JAPYrOil C HCIOJIB30BAHMEM INPAMBIX H3MEPEHUM:
IUIAaHUPOBATh UCCIIEJOBAHUE, COOMPATh YCTAHOBKY U BBIIOJIHATH
U3MEpeHus, cleays NpeAJoKEHHOMY IUIaHy, (DUKCHPOBaTh
pe3ysbTaThl IOJIYYEHHOH 3aBUCHMOCTM B BHJE TaOmuL H

l"pa(bI/IKOB, ACJIaTh BbIBOJABI 110 PE3YyJIbTaTaM HUCCICAOBAHUA

1.12

1.13

MPOBOJIUTh KOCBEHHBIE HM3MEpPEHUs (PU3MYECKUX  BEIMYHUH:
IUIAaHUPOBaTh ~ MU3MEPEHHUs, COOMpaTh  AKCHEPUMEHTAIbHYIO
YCTaHOBKY, CJIEAysl IPEMIOKECHHOW WHCTPYKLHMH, U BBIYUCIATH

3HAa4YCHUEC BCIINYNHBI

coOnrofaTh TMpaBUiia TEXHUKH O€30MacHOCTH Mpu padboTe ¢

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINMCAHMS, UCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MUECKUX SIBICHUM M HEoOXoIuMble

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacnio3HaBaTb IMPOCTHIC TCXHHUYCCKUC YCTpOﬁCTBa u
HU3MEPHUTCIIbHBIC HpI/I60pI)I o ¢XeMaM " CXCMAaTHUYHBIM pHUCYHKaM,
COCTaBJIAITh CXEMBbI JJICKTPUUCCKUX LeTel ¢ mocjaenoBaTeIbHEIM U
mapalyiCJIbHbIM COCAWMHCHUEM JJIEMCHTOB, pasjn4das YCIOBHBIC

0003HaYCHHS DIIEMEHTOB QJICKTPHUICCKUX nenei

1.16

NPUBOAMUTH TPUMEPHl (HAXOAUTHh HHPOPMALMIO O TMpUMepax)

IMPAKTUYCCKOT' O HCIIOJIb30BaHUA (1)I/ISI/I'-IGCKI/IX 3HAaHUH B




1.17

1.18

MOBCEIHEBHON JKM3HM Jig oOecmedeHus Oe30MacHOCTH MpH
oOpameHud ¢ mpudoOpaMu HW TEXHHUYECKHMMH YCTPOMCTBAMH,
COXPaHEHHUS 3J0pOBbS M COOIIOACHUS HOPM SKOJIOTHYECKOIrO

MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBISTh MOUCK WMH(pOpMaNuu (PU3NIECKOTO COACPKAHUS B
cetn VHTepHET, Ha OCHOBE HMCIOIIUXCA 3HAHUH U MYTEM
CpaBHCHHS JIOTIOTHUTEITHHBIX HUCTOYHUKOB BBIJICTISITh
nHPOPMAIIHIO, KOTOpas SBJSETCS MPOTUBOPEYHMBON WIIM MOXKET

OBITh HEZOCTOBEPHOM

UCIOJb30BAaTh IPU BBIMNOJHEHUH YYEOHBIX 3aJaHUi Hay4yHO-
MOMYJISIPHYIO JIUTEPATypy PU3NUYECKOTO COJIEpKaHUs, CIIPaBOYHBIE
MaTepuaibl, pecypcbl ceTu VHTepHeT;, BiaxeTs npUEMaMu
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HWHGOpMAIH U3

OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3/laBaTb COOCTBEHHbIE MHCHMEHHBIE M KpaTKHE YCTHbBIE
cooOmeHus, 00001mas MHHOPMAIUIO M3 HECKOJIBKUX HCTOYHUKOB
(bU3MUECKOTO COAEpKaHUs, B TOM YHCIIe MyOIMYHO MPEACTaBIAThH
pe3yJIbTaThl MPOEKTHOW WJIM HCCIEI0BATEIICKOM AESATEIbHOCTH,
Mpd 3TOM TPaMOTHO UCHOJIb30BaTh W3YYEHHBIM TMOHATUWHBIN
anmapaT  Kypca  (U3UKH,  CONPOBOXIATh  BBICTYIUICHHE

Mpe3eHTalnen

1.20

9 KJIACC

Kon
NMPoBePSIEMOro
pe3yJabTara

MpU  BBIOJIHEHUU  y4YEOHBIX TMPOEKTOB U  HCCIETOBAHHMA
(bU3UYECKUX TIPOIIECCOB PACTIPENEIATh OOS3aHHOCTH B TPYMIE B
COOTBETCTBMM C TIOCTaBJICHHBIMM  3aJadyaMH, CJIEOUTh 3a
BBINOJIHEHUEM IIaHA JEUCTBUIA U KOPPEKTUPOBAThH €r0, aJICKBaTHO
OLICHUBAaTh COOCTBEHHBIM BKIAJ B JEATEIBHOCTh TPYIIIHI,
BBICTPAUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, MPOSBIIASL

TOTOBHOCTH pa3pCuiaThb KOH(I)JII/IKTBI

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHON MPOrpaMMbl OCHOBHOI'0 00111€r0
o0pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA



1.2

1.3

1.4

pas3iinyaTth ABJICHHUA IO OIMMHMCAHUIO MX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘I€CKOG SABJICHUC

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBIICHUN B
OKpY)KalollleM MHpEe, B TOM 4YHCIe (U3UYCCKUE SBICHUS B
MpUpPOAC, TMPU OTOM TMEPEBOJIUTh MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOWCTBA  (MPU3HAKHU)

(bu3HYECKUX SIBICHUN

OINUCHIBATh M3Y4YECHHbIE CBOWCTBA Tel M (U3UYECKUE SIBICHUS,
UCHONB3ysd (PU3MYECKHE BEIMYMHBI, MPU OINUCAHUU MPABUIHHO
TPAaKTOBaTb (PU3MUECKUI CMBICI HCHOJb3YEMBIX  BEJIWYMH,
0003HaYEeHUsI M E€AUHMULBI (PU3MYECKUX BEJIMYMH, HAXOAUTh
(dopMyJbl, CBS3BIBAIOLIME JAHHYIO (U3MUECKYI0 BEIMUYUHY C
OPYTMMHU  BEJIIMYMHAMM,  CTPOMTH  TIpapUKd  H3YYEHHBIX

3aBUCHUMOCTEHN Q)HSI/IHGCKI/IX BCJIMYHMH

1.5

1.6

XapaKTCPpHU30BaTb CBOMCTBA TCII, q)HSH‘{eCKI/Ie SABJICHHUA H
IMpOoLECChbl, HCIIOJIB3YysA H3YYCHHBLIC 3aKOHbI, IpPHW I3TOM [JdaBaTb
CJIOBCCHYHO (1)OpMy.TII/IpOBKy 3aKOHa n 3aIIMChIBaTh €ro

MaTEMaTUUCCKOC BBIPAKCHHUC

OOBACHATH (PU3UUECKHE TPOLECCH U CBOMCTBA TeJl, B TOM YHCIE U
B KOHTEKCTE CUTyallui IPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa:
BBISIBJISITH NIPUYMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE
u3 2 — 3 JOrMYecKuX IIAroB € MOMOUIbl0 2 — 3 HU3YyYEHHBIX
cBOMcTBa (M3MUECKUX SBJIEHUHM, (U3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTH

1.7

pemiate pacd€THble 3a/ayM (omuparoniecs Ha cucremy u3 2 — 3
YpaBHEHUI), HCIONB3Ysl 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE
(¢u3nuecKkue BEMMYMHBI: HAa OCHOBE aHallM3a YCIOBHUS 3a7auud
3alMChIBaTh KPaTKOE YCIOBHUE, BBIABIATh HENOCTAIOIINE WM
M30BITOYHBIE  JIaHHBIE, BHIOMpPaTh 3aKOHBI U (OPMYIIBL,
HEOOXOIUMBIC [IJISl PEIICHUs, MPOBOJUTH PacUYEThl U OIICHUBATH

PCATUCTUIHOCTD IMMOJTYYCHHOI'O 3HAYCHU A (I)HSH‘-ICCKOﬁ BCIIMYHHBI

1.8

pacrio3HaBaTh NMpoOJIeMbl, KOTOPbIE MOXHO PELIUTh MPU MOMOILU
(GU3MYECKUX  METOJIOB, HCIIOJb3Ysl OIHUCAHHE HCCIIEIOBAHUS,
BBIICIIATH MTPOBEPSAEMOE NMPEANONIO0KEHHNE, OLIEHUBATh IPABUIIBHOCTD

nopsaaka MMPOBCACHUA HUCCICA0OBAHUA, JACJ1aThb BBIBOJbI,




HMHTEPHPETUPOBATH PE3YyIbTaThl HAOIIOICHUN 1 OIBITOB

1.9

1.10

1.11

IIPOBOJIUTH ONBITHl IO HAOMIOAEHUIO (U3MUECKUX SIBJICHUH WIN
(bU3MUECKUX CBOWCTB TEJNI: CAMOCTOSATENIBLHO COOMpATh YCTAHOBKY
13 U30BITOYHOr0 Habopa 000pyIOBAHNUS, OIMCHIBATh X0 OIbITA U

€ro pe3yabTaThl, (GOPMYIUPOBATH BBIBOIBI

MPOBOJIUTh TPU HEOOXOTUMOCTH CEPHIO TPSMBIX H3MEPEHHIA,
oTpeneNisAs cpelHee 3HaueHUe M3MepseMOl BEeTMYUHBI ((POKYCHOE
paccTositHue coOuparoiell JTMH3bI), 000CHOBBIBATH BBIOOP criocoda

M3MepeHus (M3MEpUTEITHHOTO TPHOOopa)

MIPOBOJIUTH MCCIIEIOBAHUE 3aBHCUMOCTEH (DM3MUYECKUX BEIHYUH C
HCIOJIb30BaHUEM HPSMBIX U3MEpEHUN: IUTaHUPOBATh
UCCIIEIOBaHME, CaMOCTOSITENIBHO coOupaTh YCTaHOBKY,
(buKcupoBaTh Pe3yNbTaThl MOTYYEHHONW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYUH B BHJAE TaOMUUM TrpapuKoB, JAejdaTb BBIBOABI IO

pe3yiibTaTaM HCCICIOBaHUA

1.12

1.13

MPOBOAUTh KOCBEHHBbIE H3MepeHUs (PU3MYECKHX  BEITUYHH:
IJIAHUPOBaTh ~ U3MEPEHHUs, CcOOUpaTh  IKCIEPUMEHTAIbHYIO
YCTAHOBKY M BBINOJIHATH HW3MEPEHHUs], CIEAysd IPEIIOKEHHOU
WHCTPYKIMU, BBIYUCIATH 3HAYCHHE BEIUYMHBI U aHAIU3HPOBATh
MOJyYEHHBIE PE3YJbTAThl C YYETOM 33JaHHOW ITOIPEIIHOCTH

U3MEPEHUIN

coOnrofaTh TMpaBUiia TEXHUKH O€30MacHOCTH Mpu padboTe ¢

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (DU3UUECKUX MOJICIEH:
MarepuaigbHas TO4YKa, aOCOIIOTHO TBEPAOE TEIO, TOYCUHBIN
WCTOYHUK CBETa, JIy4, TOHKAs JIMH3a, MJIaHEeTapHas MOJENb aToMa,

HYKJIOHHagd MOACJIb aTOMHOTIO sApa

1.15

1.16

XapakTepu30BaTh MPUHIUMBI JEHCTBHS HM3Y4YEHHBIX MPHOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM HAa MX OINMCAHMS, UCIONIb3Ys
3HaHUS O CBOWCTBaX (PU3MUYECKUX SBICHUM M HEOOXOIUMbIE

(u3nyeckre 3aKOHOMEPHOCTH
HCIIOJIB30BAaTh CXEMbl MW CXEMATHYHBIC PHUCYHKH H3YUYCHHBIX

TCXHUYCCKUX yCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/IGOpOB n

TEXHOJIOTHYECKUX  TPOIECCOB  TPH  pEIIeHHH  y4eOHO-




1.17

IMPaKTUYCCKUX 3adad, OITHYECKHUC CXEMbl I IIOCTPOCHHA

M300paKeHUH B IIIOCKOM 3€pKaJie ¥ COOMpAIONIeH THH3e

NPUBOANTH TPUMEPHl (HAXOAUTH HHPOPMALMIO O TNpUMepax)
NPAaKTHYECKOTO  HCIOJb30BaHMS ~ (PU3MYECKMX  3HAHUH B
MOBCEJTHEBHON KHM3HM s oOecrieueHust O€30MacHOCTH TPH
oOpamieHMn ¢ TpuOOpaMH M TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHHs 3/0pOBbS U COOJIIOJICHUS HOPM 3KOJOTMYECKOTO

MOBEJICHUS B OKPYKAIOIIECH cpefie

1.18

1.19

1.20

1.21

OCYIIECTBIISTh MOUCK WMH(MOpMaNuu (PU3NIECKOTO COACpKAHUS B
cetu VIHTEpHET, CaMOCTOATEILHO (OPMYIHPYS TOUCKOBBIN
3a1poc, HAXOAUTh MYTH OMPEEIICHHS IOCTOBEPHOCTH TOTY4EeHHON
nHpOpPMAIIMY Ha OCHOBE MMEIOIIUXCS 3HAHUI U JIOTIOJTHUTEIBHBIX

HCTOYHHUKOB

WCIIOb30BaTh TMPHU BBHINOJHEHUM Y4YEOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaTypy GU3HUYECKOTO COAEPIKaHUSI, CIIPABOYHBIE
Marepuaibl, pecypcbl cetu HMHTepHeT; BiIageTh NpUEMAMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBanus HHoOpManuu u3

OJIHOM 3HAKOBOM CUCTEMBI B IPYTI'yIO

co3/1aBaTh COOCTBEHHBbIE NMUCHbMEHHBIE M YCTHBIE COOOIIEHMS Ha
OCHOBE MH(pOpMAlMU M3 HECKOJBKUX HMCTOYHHKOB (PU3UYECKOTO
CoJiep’KaHusl, IMYyOJUYHO TPEJCTABIATH PE3YyIbTaThl INPOECKTHON
WU  UCCIIEN0BATEIbCKOW JEATEIbHOCTH, IIPU 3TOM TI'PAMOTHO
WCIIOJIb30BAaTh M3YYCHHBIM IIOHATHWMHBIMA aImapar H3y4aeMoro
pa3zaena (GU3MKKU U CONPOBOXK/IATh BHICTYIUICHHE Mpe3eHTaluei ¢

y4€TOM 0COOEHHOCTEN ayIMTOPUN CBEPCTHUKOB

IpU  BBIIOJIHEHUM  Y4YEOHBIX TIPOEKTOB U  HCCIEIOBaHUM
(U3NYECKUX TPOILIECCOB paCHpeaessaTh O0S3aHHOCTH B TPYIIE B
COOTBETCTBUM C IIOCTAaBJIE€HHBIMU  33JayaMH, CIEIUTh 3a
BBITNIOJTHEHUEM IUIaHA JIEHCTBUI U KOPPEKTHPOBATh €T0, aJI€KBaTHO
OLICHUBAaTh COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTh TPYIIIBL,
BBICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBUE, MPOSBIIAA

TOTOBHOCTD pa3peiiaTb KOH(QIUKTHI

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA



7 KIIACC

Kon Kon
pa3aena 3JIeMEHTA
OU3UKA U EE POJIb B IIO3SHAHUU OKPYXAIOILEI'O MUPA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®usvka — Hayka O Ipupone. SIBieHus NpUpOIBIL.
11 @usnyeckue SBICHUA: MEXAaHUYECKHE, TEIUIOBBIE,

NEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE

Ousnueckue BeMUYMHBL 3mepenune ¢u3ndeckux
1.2 BenuuuH. @Ousmueckue npubopsl. [lorpemHocTs

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

EcrecTBeHHOHay4HBIN METO/I TO3HAHMA:
13 HaOJIOJICHUE, TOCTAaHOBKAa HAYYHOTO  BOIPOCA,
1 ' BBIJIBUKEHHUE THUIIOTE3, SKCIEPUMEHT MO IPOBEpPKE
TUNOTE3, OOBICHEHUE HAOIIOIAEMOr0 SIBJICHUS
14 Onucanve (U3WYECKHX SBJICHUH C  ITOMOIIBIO
' Monaeen
[IpakTrueckue pabOThI:
N3mepenue paccTossHUAMN.
L5 N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

Ormpezenenne pa3MepoB MajIbIX TE.
N3mepenue TemnepaTypsl P MOMOIIHU KUIKOCTHOTO
TEpPMOMETPA U JATUYUKA TEMIIEPATYPBI

[NEPBOHAYAJIBHBIE CBEJJEHUA O CTPOEHUU BEILIECTBA

CTpOCHI/Ie BCIIECTBA: aTOMblI MW  MOJICKYJIbI, HX
2.1 PasMEphI. OHLITBI, AOKa3bIBAONIUE  JTUCKPETHOC

CTPOCHUC BCIICCTBA

JlBmwkeHne uacTtuil BemiectBa. CBsi3b  CKOPOCTH
2.2 JIBUKEHMSI YacTULl C TemrepaTypoil. bpoyHoBckoe

nBKeHue, Iuddy3us

BzauMoeiicTBue YacTuUIl BEIIECTBRA: MPUTSXKCHUC U

2.3

OTTAJIKHBaHUE

ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHHUE Ta30B,
2.4 KHUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKHUX) Tell.

B3anMocCBsI3b MeXAy CBOMCTBAMU BEILIECTB B Pa3HbBIX




2.5

2.6

arperaTHbIX COCTOAHUAX u nux aTOMHO-

MOJIEKYJIIPHBIM CTPOCHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI

[IpakTryeckre pabOTHI:

Ouenka jguameTpa aroMa METOJIOM psgoB  (C
HCIIOIb30BaHUEM (oTorpaduii).

OneITEl 10 HAOMIOACHHWIO TEIJIOBOTO PACHIUPEHUS
ra3os.

OneiTbl MO OOHApYXEHUIO  JCHCTBUS  CHII

MOJICKYJIIPHOI'O IMPUTSKCHU A

JIBIDKEHME U B3AUMOJIEMCTBUE TEJI

a1 MexaHnuueckoe  JABMXKeHHe.  PaBHOMepHoe U
' HEpaBHOMEPHOE JIBUKCHHE
3.9 Ckopoctb. CpenHsisi CKOPOCTb IMPU HEPABHOMEPHOM
' IBYOKEHUH. PacuéT nmyTu u BpeMeHH JBUXKEHUS
SIBnenue unepuuu. 3akoH uHepuu. B3aumoneiicreue
3.3 TEJ KaK MPUYMHA HM3MEHEHUS CKOPOCTH JBM)KCHUS
Telsl. Macca Kak Mepa HHEpTHOCTH Tena
34 [InotHOCTH  BemiectBa. CBs3p  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00bEMa BellecTBa
3.5 Cua Kak XxapakTepUCTHKa B3aMMOAEHCTBHS Tel
36 Cuna ynpyroctu u 3akoH ['yka. MI3mMepeHue cuiibl C
' MOMOIIIBIO JTHHAMOMETPA
a7 SIBnenue TATOTEHUS M cuia TspkecTH. Chia TshKeCTH
' Ha Jpyrux miuaHerax. Bec Temna. HeBecomocTs
38 Cuna tpenus. TpeHHe CKONbXEHHUSI U TPEHUE MOKOSI.
' Tpenue B IpUpoie U TEXHUKE
3.9 CroxeHue Cuil, HalpaBJIEHHBIX 0 OJHOW IPSAMOIL.
' PaBHOElCcTBYIOIIASA CHIT
[IpakTuueckue padbOTHI:
OmnpeneneHre CKOPOCTH PABHOMEPHOTO JBMKEHUS
3.10 (mapuka B JKMJIKOCTH, MOJEIH 3JIEKTPUUYECKOTrO

aBToMOOWIIE W Tak jnanee). OmnpenencHue cpenHen

CKOPOCTH CKOJbKEHHs Opycka WIM IIapuka [0




3.11

3.12

HaKJIOHHOM MIockocT. OrmnpeneneHue IIOTHOCTH
TBEpAoro  tena.  OmbIThI,  JEMOHCTPUPYIOLIUE
3aBUCUMOCTh pacTshKeHus (nedopmariuu) mpy>KHHbBI
OT TIPHJIOKEHHOUW CcUIIbl. OTBITHI, JEMOHCTPHUPYIOIINE
3aBUCHUMOCTh CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tela
U XapakTepa CONMPHUKACAIOIINXCS TOBEPXHOCTEH

Du3MYecKe SBICHUS B TPUPOJIE: TPUMEPHI JBIKEHHUS
C pa3IUYHBIMH CKOpPOCTSIMH B KHBOM M HEXHUBOU

IIPUPOJIE, IEUCTBUE CUJIBI TPEHUS B IIPUPOJAC U TEXHUKE

TexHuueckue YCTPOﬁCTBaI JAUHaAMOMCETD,

IIOAUINITHUKH

JIABJIEHME TBEP/BIX TEJ, )KUJIKOCTE 1 TA30B

HaBnenue TBEpmoro tena. CriocoObl YMEHBIIEHUS U

L YBEJIMYEHUS JIaBICHUS
42 JlaBnenue Trasza. 3aBUCHUMOCTb JaBJICHHMsS TIa3a OT
' o0BbEMa, TeMIeparypbl
43 [lepenaya naBneHus TBEPABIMU TEJIAMU, KUIKOCTSIMU
' u razamu. 3akoH Ilackains. [IHeBMaTHUeCKHEe MalTMHbI
3aBUCUMOCTh JIaBJIEHUSI JKMJKOCTH OT TJyOUHBI.
4.4 I'mapocratuueckuit  mapagokc.  Coobmiaromuecs
cocyabl. I'mapaBnuueckre MeXaHU3MbI
Atmocdepa 3emaum u  arMOocepHOE JIaBIEHUE.
[IpuumHbl CylIECTBOBAaHUS BO3AYIIHOM 00OJOYKH
4.5 3emun. OnsiT Toppuuennu. 3aBUCUMOCTh
aTMOC(EpHOro JaBJIEHUS] OT BBICOTHI HAJ YPOBHEM
Mops
46 N3mepenue atmocdeproro nasienus. [Ipubopsr ms
' U3MEPEHUs: aTMOC(EPHOTO AABICHUS
JlelicTBue XUIAKOCTH U Tra3a HA MOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromias (apXxuMmenoBa) cCuiia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxonnaBanue
49 [IpakTuueckue padbOTHI:

HccnegoBanne 3aBUCHMOCTH Beca Tella B BOJE OT




0o0béMa NOrpyXKEHHOW B KMJIKOCTb 4YacTd Tela.
OmnpeneneHne BBITAIKUBAIOIIEH CUIIbI, IEHCTBYOIIEH
Ha TeJo, MNOrpyXE€HHOE B JKHUIKOCTh. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOILIEN CUJIBI,
JEHCTBYIOIEH Ha TEJIO B KUIKOCTH, OT MAacChl Tea.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb
BBITAJIKUBAIOLICH CUJIbI, JIEUCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00BEMa TMOTPYKEHHOM B KUAKOCTh
4yacTH TeJa W OT  IUIOTHOCTH  JKHJKOCTH.
KoHctpynpoBanue apeomeTpa Ui KOHCTPYUPOBaHUE

JIOAKHU U OIIPCACIICHUC eé pr30HOI[LéMHOCTI/I

4.10

411

Ousuyeckue  ABIEHUS B IPUpOJE:  BIHSHUE
aTMOC(EpHOr0 JaBJEHUS Ha IKUBOH OpraHusM,

TIJIaBaHUE PBIO

TexHHuecKue ycTpoicTBa: COOOMIAIONINECS COCYHBI,
YCTPOHCTBO BOJIONPOBOAA, T'MIPABIMUYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOMH

HaCcocC, apCoMETp

PABOTA, MOIIIHOCTD, SHEPT A

5.1 Mexanunueckas paboTa
5.2 MexaHnueckas MOIIHOCTb
£ 3 IIpocTble MeXaHU3MbI: pblyar, OJIOK, HaKJIOHHas
' TUIOCKOCTH. [IpaBmito paBHOBECHSI ppryara
5.4 [IpumMeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy
«30710TOE€ TMpaBWIO» MexaHukd. KoapduuneHt
5.5 MOJIE3HOTO  JeiicTBUs ~ MexaHu3MmoB.  [Ipocteie
MEXaHU3MBI B OBITY M TEXHUKE
£ 6 [lorennuanpHass »HEpruuM Tena, MOJHATOrO HaJ
' 3emuén
5.7 Kunernueckas sHeprus
5 g [TomHast MexaHW4ecKasi YJHEPTUs. 3aKOH W3MEHEHHS U
' COXpaHEHHS MEXaHUYECKOM SHeprun
- [IpakTuueckue padbOTHI:

##HPar##H#Onpenenenue pabOThl CHIIBI TPEHUS IPH




PaBHOMEpPHOM JIBIJKEHUHU Tejla MO TOPU30HTAIBHOM
nosepxHocTu. MccienoBaHue YCIOBUN paBHOBECHS
peryara. Msmepenune KIIJ[ HakIOHHON TIIOCKOCTH.

N3ydyeHnne 3akoHa  COXpaHEHMS  MEXaHUYECKOU

SHEPrUu
Ousuyeckue SIBICHUA B MPHUPOJAE: pblyaru B Tele
5.10
YeJoBeKa
TexHuueckue yCTpOWCTBA: phlYar, IMOJABMKHBIA H
5.11 HEMOJABHXKHEIA  OJIOKM, HAKJIOHHAs  INIOCKOCTD,
MIPOCTHIE MEXaHU3MBI B OBITY
8 KUIACC
Kon Kox
IIpoBepsiemble 3JIeMeHTHI COJEeP:KAHUSA
pasjena 3JIeMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KHHETHYECKOM
61 TEOpHH CTPOCHMsI BemecTBa. Macca U pa3Mepbl
. MoOJIeKyJl. ONbIThL, TOATBEPKIAIONINE OCHOBHBIE
MOJIOKEHUSI MOJIEKYJIIPHOKMHETUYECKOU TEOPUHU
Mopenu TBEPAOTO, KHUAKOTO W Tra3000pa3HOro
6.2 COCTOSIHUI BEILECTBA. Kpucrannuueckue u
amop(QHbIe Tena
OObsicHEHHE CBOWCTB Ta30B, >KUIKOCTEH M TBEPIBIX
° 6.3 Ten Ha OCHOBE MOJIOKEHUI
MOJICKYJIIPHOKMHETHYECKON TEOPUH
6.4 CmaunBaHue U KallWUISIPHbBIE SIBJICHUS
6.5 TernoBoe paciupeHne U CKaTHe
66 Temneparypa. CBsA3b TeMIEpaTypbl CO CKOPOCTBIO
. TETIJIOBOTO JIBMKEHUS YaCTHI]
Buytpennsis ~ sHeprus.  CmocoObl  U3MEHEHUs
6.7 BHYTPEHHEH DHEPTUU: TEIUIONepeiadya U COBEPIICHHE

paboThI



Buast TeIJIoNepelavuu: TEIIONPOBOAHOCT,

o8 KOHBEKIIHSI, U3ITy4YeHUE
KomnuectBo TemioTel.  VYaenpHas TEMIOEMKOCTb
6.9
BEIIECTBA
TemiooOMeH u TeMoBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
511 [InaBieHne ¥  OTBepAEBaHHE  KPUCTALIMUECKHUX
' BEIIECTB. Y AeNbHAs TEIUIOTA IJIABICHHUS
[TapooOpa3oBanne u KoHueHcanus. VcnapeHue.
612 Kumenne. VYpaeneHas Teriora apooOpa3oBaHUSs.
' 3aBUCHMOCTH TEMIIEPATYPHI KHUTICHUS oT
aTMoc(hepHOro JaBiIeHHUS
6.13 BraxxnocTs Bo3myxa
6.14 DHeprus ToIUIMBa. Y IeibHas TENJI0Ta CrOPAHUS
[Tpurammnel  paboTel TemioBeIx aBurarencii  KI1J]
6.15 TEIUIOBOIO ABUrarelis. TeIUloBbIE [BUrareiu U
3alUTa OKPYKAIOIIEeH cpeabl
3aKOH COXpaHEHUS U TpPEBpallleHUus DSHEPruu B
6.16
TEIUIOBBIX Ipolieccax
[TpakTudeckue paboOTHI:
OneiTbl 1O OOHApY)KEHHIO  JCWCTBHUS  CHII
MOJICKYJISIPHOTO TTPUTSKCHHUS.
OnpIThl 1O BBIPAIIMBAHUIO KPUCTAJIIOB MOBAPEHHON
COJIM WJIH caxapa.
OneITEl MO HAONIOJIEHUIO TEIUIOBOTO PACIIMPEHUS
6.17 ra3oB, JKUJKOCTEHW U TBEPBIX TEII.

Omnpenenenue JaBieHUs BO3/lyXa B OaJUIOHE IINPUIA.
OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS
BO3yXa OT ero o0béMa W HarpeBaHUs WIU
OXJIAXKICHHUSL.

[IpoBepka runoTe3bl JIMHEHHONW 3aBUCHUMOCTH JJIMHBI

CTOJIOMKA JKUIKOCTH B TEPMOMETPUUECKON TpyOKe OT




6.18

TEMIIEPATYPHI.

HabiroieHue n3MeHeHus: BHyTpEHHEN SHEPIUU Teja B
pesyibTare Terionepeaayu U paboThl BHEIIHUX CHUIL
Hccnenosanue ABJICHUS Tem1000MeHa pu
CMEIIMBAaHUU XOJOAHON U TOPSYEH BOJIBI.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOI'O
BOJIOM ITPH TEIIIOOOMEHE ¢ HarpeThiM METAJUINYECKUM
LUIHHPOM.

Onpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA.
HccenenoBanue npouecca UCapeHusl.

OnpeneneHre OTHOCUTENIBHOM BIAXKHOCTU BO3yXa.

OnpeneneHHe YHGHBHOﬁ TCIIJIOTHI IJIaBJICHUA JIbJA.

@u3nyeckue SBICHHUS B MPUPOAE: ITOBEPXHOCTHOE
HATSOKEHHUE W KalWwULIPHBIE SIBJICHUS B NPUPOIE,
KpUCTalibl B mpupone, wu3inydeHue CounHua,
3aMep3aHue BOAOEMOB, MOpPCKUE OpU3bl; 00pa3oBaHue

pOCHI, TyMaHa, UHEsl, CHeTa.

6.19

TexHudeckue yCTpPOWCTBA: KaWLIAPBL, IPUMEPHI
HCIIOJIb30BaHUs KpHUCTaJUIOB, KUJKOCTHBIN
TEPMOMETP, JaTYUK TEMIIEPATYpPBI, TEPMOC, CUCTEMA
OTOILUIEHHsS  JIOMOB, THIPOMETPBI, IICUXPOMETD,

napoBasi TypOMHa, ABUTAaTEIb BHYTPEHHETO CrOPaHUSI.

OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHWA

7.1 Dnektpuzaius Ten. [[Ba posa dIeKTpUIECKUX 3apsiioB
B3aumoneiictBue 3apsbkeHHBIX Ten. 3akoH Kynmona

7.2 (3aBHCHMOCTB CHUJIbI B3aUMOJCUCTBUS 3apSKEHHBIX TN OT
BEJIMUYMHBI 3aps10B U PACCTOSHUS MEXTy TETIaMH)
DnekTpuyeckoe nose. Hanpssk€HHOCTD 3JIEKTPUYECKOTO

7.3 nonst. [IpuHIun cynepnosunny 3JIEKTPUYECKUX MOJeH
(Ha Ka4eCTBEHHOM YPOBHE)

24 Hocurenn »snexkrpuyeckux 3apsaoB. OJeMEHTapHbIN

BHCKTpI/I‘IeCKI/Iﬁ 3apsna. CTpOCHI/IC aToMma. HpOBO,Z[HI/IKI/I n



AUDJICKTPUKU

7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaaa

OneKTpuueckuid  TOK.  YCJIOBHS  CYIIECTBOBaHUS
7.6

3JEKTPUUYECKOTO TOKA. ICTOUHHMKYN OCTOSIHHOIO TOKa

Jencreus JIEKTPUUECKOIO TOKa (Tenosoe,
1.7 XUMUYECKOE, MArHUTHOE). OJEKTPUYECKH TOK B

KHUJKOCTSX U rasax

Onektpuyeckas 1nenb. Cuia Toka. DJIEKTPpUUYECKOE
7.8

HaIpsKEHUe

CornpoTuBieHue MIPOBOJIHUKA. VYnenvHOE
7.9

CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa 1t y9acTKa Lenu

[locnenoBarenbHOe UM MapajljIeIbHOE — COEAMHEHUE
7.11

MIPOBOIHUKOB

PaGora u MOIIHOCTH DIEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoyna — Jlenua

DJNeKTpuYecKue IeNd U TMOTPEeOUTENH 3JIEKTPHUECKON
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHne

[TocTostHHBIE MarHuUTHlL. B3anmonelcTBHE MOCTOSHHBIX
7.14

MarHuTOB

MarautHoe mnone. MarHuTHoe mnoje 3eMiId M €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneiT OpcTena. MarHuTHOE 10JIE ANEKTPUYECKOTO TOKA.
7.16

[IpuMeHeHue 3eKTPOMarHuTOB B TEXHUKE

JlelicTBUE MAarHMUTHOTO TOJS HAa MPOBOJHUK C TOKOM.

DnexTpoABUraTenab MOCTOSSHHOrO ToKa. Vcnosb3oBanue
7.17

AJEKTPOJIBUTaTeNeli B TEXHUYECKUX YCTPOICTBAaX M Ha

TpaHCIIOpTe

Onbitel  ®apaznes.  SIBneHue  ANEKTPOMArHUTHOM
7.18

nHaykunun. [Ipasuno Jlenna
7.19 DnexTporeHepaTop. CriocoOsr MOJIy4YEHUs



JJCKTPUYECKON  BHEPruu.  DJEKTPOCTAHIIMM  Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHECPIrun

7.20

[IpakTuyeckue pabOTHI:

OmnbITH 110 HAOIONEHHUIO HJIEKTPU3ALINHU TNl HHAYKIUCH
U TIIpU COIPUKOCHOBEHHH.

HccnenoBanue neHCTBUS 3JIEKTPUYECKOTO IO  Ha
IIPOBOJHUKY U TUAIEKTPUKH.

COopka W mTpoBepka padOTHI AJICKTPUUYECKON Ienu
MIOCTOSIHHOT'O TOKa.

W3mepeHue U peryaupoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHue HaPSKEHUS.
WccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MJIYILErO
4yepe3 pe3UucTop, OT CONPOTUBIEHUS pE3UCTOpa U
HanpsDKEHUs Ha pe3UcTope.

OnpIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTh
AJEKTPUYECKOTO CONPOTUBJIEHUSI MPOBOJHUKA OT €ro
JUIMHBI, IIJIOLIAAH [TONEPEYHOr0 CEYEHUs U MaTepuaa.
IIpoBepka mpaBuia CIOXKEHHS HANpsHKEHUM 1pu
MIOCJIEZIOBATEIBHOM COEIMHEHUU JBYX PE3HUCTOPOB.
[IpoBepka mpaBuia As CUiIbl TOKA MPHU HapayieIbHOM
COCIMHEHUH  pe3ucTopoB.  Ompenenenne  padbOTHI
NMEKTPUYECKOTO TOKAa, UAYIIET0 4Yepe3 Ppe3UcCTop.
OnpeneneHne  MOIIHOCTH — JIEKTPUYECKOTO  TOKa,
BbIJIETISIEMOM Ha pe3ucrope. Uccnenosanue
3aBUCHUMOCTH CHJIbI TOKA, UAYILETO Yepe3 JIaMIIOUKy, OT
HanpspkeHns Ha Hel. Onpenenenue KIIJ[ Harpesarens.
Hccnenosanue MarHMTHOTO B3aMMOJEHCTBUSA
MOCTOSIHHBIX MAarHuToB. M3ydeHHe MarHUTHOIO MOJs
MOCTOSIHHBIX MAarHUTOB NpH HX OOBEAMHEHUU U
pasnenennn. MccnenoBanne AEWCTBHS AJIEKTPUYECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbITsl,
J€MOHCTPUPYIOIINE 3aBUCHUMOCTh CHUJIBI

BSaI/IMOJIefICTBHﬂ KaTyliKyM ¢ TOKOM M MaromTta OT CHJIbL




9 KJIACC

Kon

pazzmena

TOKa W HalNpaBJ€HUd TOKa B Karywke. M3ydeHue

I[GflCTBPIH MAaroiuMTHOIO IIOJIA Ha IMPOBOAHUK C TOKOM.

KouncrpymnpoBanue u U3y4eHUe paboThI
3JIEKTPOJIBUTATEIIS. N3mepenne KII
9JEKTPOJIBUTATEIbHOM  yCTaHOBKU.  ONBITBI 1O

HNCCICIOBAaHNUIO ABJICHHUA BHGKTPOMaFHHTHOﬁ HWHAYKIHU:
Hucciacag0oBaHUueC W3MCHEHHI 3HAaYeHHUS U HaITpaBJICHUIA

HMHAYKOUMOHHOI'O TOKa

dusznyeckue SBICHUS B npupoAc: SJIICKTPUUCCKUC

SBJICHUA B aTMOC(i)epe, QJICKTPHUICCTBO KHNBBIX

7.21 OpraHU3MOB, MAarHUTHOE T0JIe 3eMJIH, JIpeii() MOJIIOCOB,
POJIb MAarHUTHOT'O TIOJISI AJISl )KU3HU Ha 3eMiie, MOJISIPHOE
CUSIHUE
TexHudeckue yCTpPOWCTBA: SJIEKTPOCKOIl, aMIIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUUK DJIEKTPUUECKON SHEPrHH,

— ANEKTPOOCBETUTENbHBIE  MPUOOPHI, HAarpeBaTeIbHbIC

' JIEKTPONIPUOOPHI (mpumepsl), NIEKTPUYECKUE
MIPEeIOXPAaHUTENHN, DJIEKTPOMArHUT, AJIEKTPOJBUraTellb
MIOCTOSIHHOTO TOKa, TEHEpaTop MOCTOSHHOTO TOKA

Kon

[IpoBepsieMble 21€MEHTHI COAEPHKAHUS
3JIEMEHTa
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanndeckoe JABWXKeHHE. MarepuanbHas  TOYKA.
' Cucrema orcuéra

8.2 OTHOCHUTEIBHOCTH MEXAHUYECKOTO IBUKEHUS

8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKEHUE
HepaBHomepHoe npsimonuHerHoe ABWkeHUe. CpeaHsis

8.4 U MIHOBEHHas CKOpPOCTb Teja IIpU HEPAaBHOMEPHOM
JBUKEHUU

8.5 VYckopeHnue. PaBHOYyCKOpEeHHOE MIPSMOJIMHENTHOE




NIBIDKEHUE

8.6 CBo0Ooguoe nmagenne. OneiTe! [ anmnes
PaBHoMepHOe aBMKEHHME MO OKpyx)HOCTU. llepumon u
8.7 gactora oOparieHus. JIMHeWHas W yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE
8.8 [Tepserit 3akon HetoToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroTona
8.11 [IpuHIUI CyTepIIO3UIINHN CHIT
8.12 Cwuita ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: cWila TPEHUS CKOJIbKEHHs, CUa TPEHUS
' MOKOSI, IPYTHEe BUIBI TPCHUS
814 Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTCHHS.
' YckopeHue cBOOOIHOTO IaileHUs
815 IBwxenne  miaHer  Bokpyr  Connma.  Ilepsas
. KOCMHYEcKast CKOpocTb. HeBecoMoCTh 1 mieperpys3Kku
PaBHOBecue MaTepraibHON TOYKU. AOCOIIOTHO TBEPIOE
8.16
TEJOo
8.17 PaBHOBecue TBEPAOro Tena C 3aKPEIUIEHHOW OChIO
. BpaieHusi. MomeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynsc Tena. 3menenne ummynsca. Mnynsc cuiib
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE IBM)KEHNE
8.21 Mexanunueckast paboTa U MOIIHOCTb
8.2 PaGota cun TsOKecTH, yHnpyroctd, TpeHus. CBs3b
' SHEpPruu U paboThI
893 [ToreHnmanbHass JHEPrusi Tena, IMOMHATOTO  HAJ
' MOBEPXHOCTHIO 3eMJIH
8.24 [ToreHunanbHas SHEPTUs CXKATON MPYKUHBI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEpPIruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUH
8.27 [TpakTuyeckue paboOTHI:




OmnpeneneHue cpenHeil CKOPOCTU CKOJIBbXKEHHUs Opycka
WIA JBIDKEHHS IIapuKa IO HAKJIOHHOH IJIOCKOCTH.
OnpezneneHue yCKOpeHUs Tejla MPU PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBaHue 3aBUCHUMOCTH IIyTH OT BpPEMEHHM IIpU
PaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJlbHOW CKOPOCTH.
[TpoBepka rumore3bl: €cilu IpPU PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HayaJbHOW CKOPOCTH ITYTH OTHOCSTCS
Kak psa  HEYETHBIX 4HCEN, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHSI CKOJIbKEHUS
OT CWIbl HOpPMaJIbHOTO JaBieHusa. OrnpeneneHue
KodpduuueHTa TpeHus ckoiabxeHus. Omnpenenenue
KECTKOCTU TpYyKuHbL. OrnpeneneHue pabdOThl CHIIbI
TPEHUs TpU PABHOMEPHOM JIBIXKEHMM Tejla IO
TOPU30HTAJIBHONW MOBepXHOCTU. OrpeneneHue padoTh
CWJIBI  YOpYrocTh  Mmpu  noabéMe  rpysa €
UCTIOJI30BAaHUEM  HETOJABWIKHOTO W TOJBHKHOTO

0JIOKOB

duznyeckue SIBICHUS B npupoac: MPUIWBBI U OTJIUBEI,

8.28 JaBrkeHue IutaHeT COJIHEYHOM CHUCTEMBI, PEaKTUBHOE
JIBUKEHHE KUBBIX OPraHU3MOB
8.29 TexHuueckne  yCTpOWCTBA:  CIHUAOMETpP,  JATYUKH
' I0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI
MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI
91 KonebarenbHoe nBukeHne. OCHOBHBIE XapaKTEPUCTUKU
' KOJIeOaHM: IEPHO/I, YaCTOTa, aMILUTHTY/a
9.9 Maremarnueckuit U MIPY’KWHHBIN MAasITHUKHU.
' [TpeBpariieHre SHEPTUN NPHU KOJIeOATENTEHOM JABHKEHUH
93 3aryxaromue KojieOaHus. BbuiHyXaeHHbIE KoyieOaHUS.
' Pe3onanc
Mexannueckue BoJHbL. CBONMCTBa MEXAHUYECKUX BOJIH.
94 [IpononpHble M TONEpevHble BOJHBI. [lMHA BOJHBI U

CKOpOCTh €€ pacnpocTpaHeHus. MeXaHWYeCKHUe BOJIHBI

B TBEPJIOM TeJle, CEHCMUYECKHE BOJTHBI
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9.5

3ByK. ['poMKOCTH ¥ BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6 NHdpa3Byk u ynbpTpasByK
[TpakTuyeckue pabOTHI:
OnpeneneHne 4YacTOTBl M IEpUoaa  KoyieOaHWi
MaTeMaTU4YECKOTr0 MasTHUKA.
OnpeneneHre 4YacTOTBl M IepuUoaa  KoyieOaHWit
MPYKUHHOTO MasiTHUKA

07 HccnenoBanre 3aBUCHMOCTH  IEpUOJIA  KOJICOAHMIA

' MOJBEIIEHHOTO K HHUTH Tpy3a OT JJIUHBI HUTH.
HccnenoBanre 3aBUCHMMOCTH  IEpHOJA  KOJICOAHHI
NPYKUHHOTO MasTHHKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCUMOCTH nepruo/ia KoJiebaHui rpys3a,
MOJIBEIIICHHOTO K HHUTH, OT MacChl Tpy3a M KECTKOCTHU
npyXuHbl. M3Mepenue yckopeHust CBOOOIHOTO MaICHUS
dusnueckue sIBICHUS B MPUPOJC: BOCIPHUITHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMJICTPSCEHHE, CEHMCMUYECKHUE BOJIHBI,
I[yHAMH, 9XO

9.9 TexHu4yeckue YCTPOMCTBA: 9XOJOT, HCIOIH30BAHHE

VIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE

BOJIHBI
101 OJEeKTPOMAarHUTHOE T0JIe. DJIEKTPOMArHUTHBIE BOJIHBI.
. CBoIiCTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [IIkana 371€eKTPOMarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas mnpupoga cera. CKOpPOCTh CBeTa.
' BonHOBEIE CBONCTBA CBETA
[TpakTiueckue paboThI:
10.4 N3ydyeHne CBOWMCTB  3JEKTPOMAarHUTHBIX BOJH C
MTOMOIIIBI0 MOOMIIBHOTO TeedoHa
@dusnueckue SBICHUS B TPHUPOJAE: OHOIOTHIECKOE
10.5 JeificTBHe BUJUMOTO, yIAbTPapUOIETOBOTO "
PEHTIE€HOBCKOTO U3JIY4eHUI
106 Texnuueckune YCTPOMCTBA: HCIIOJIb30BAaHUE

SJICKTPOMAIrHUTHBIX BOJIH IJIA COTOBOH CBSI3HU
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CBETOBbBIE ABJIEHNA

11.1 JlyueBast Mmoniens cBera. MICTOUHHMKH cBETa
11.2 IIpssMonMHENHOE pacIIpOCTpaHEHUE CBETA
Otpaxenue cera. [lnockoe 3epkano. 3aKoH OTpaKEHUS
11.3
cBeTa
114 [Ipenomnenue cBera. 3akoH MPETOMIICHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaskeHHE CBETa
11.5 JInnza. Xox nyyen B JIMH3E
118 OnTudeckas cuctema ¢oroanmnapara, MHUKPOCKONA |
' TenecKormna
117 ['maz xak onTudeckas cuctema. bamzopykocTs
. JATbHO30PKOCTh
118 Pasnoxxenue Oenoro ceera B cnektp. OnbiTel HptoTOHA.
' CrnoxeHure CIIeKTPaIbHBIX IIBETOB. JlEciepcus cBeTa
[TpakTryeckune paboOTHI:
HccnenoBanue  3aBUCUMOCTH ~ yIJla  OTPaKCHHUS
CBETOBOTO JIy4a OT yIJa MaJIeHusl.
W3ydyeHne XapaKTepUCTHUK H300paKeHUS MpeaMeTa B
TUTOCKOM 3€pKaie.
HccnenoBanue  3aBHCHUMOCTH  yria  MPEIOMIICHHUS
CBETOBOTO JIy4a OT yTIJia TMaJIeHHs Ha TPAHHIIE «BO3IYX —
11.9 CTEKJION.
[TonyueHne u300pakeHUH € MOMOIIBIO CcOOMparouIei
JIUH3BL.
Ormpenenenrie (POKYCHOTO PACCTOSIHUST W ONTHYECKOU
CHJIBI COOMPAIOIIIEH JINH3HI.
OMBITHI TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OmBITHI 1O BOCHPHATHIO IIBETa MPEIMETOB MPH HUX
HAOJTIOICHUH Yepe3 I[BETOBBIC (PUITBTPHI
dwusndeckue sABICHUS B Tpupojie: 3aTMeHuss CoHIA u
11.10 JlyHbl, 11BE€Ta TeN, ONTHYECKHE SIBICHUS B aTMocdepe
(uBeT HeOa, pedpakius, paayra, MUPax)
111 Texnuueckune YCTPOMCTBA: OYKH, IIEPUCKOII,

(I)OTO&HHapaT, OIITHYCCKHE CBCTOBO/bI
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KBAHTOBBIE ABJIEHUSA

Omnwitel Pezepdopna u 1utaHerapHas MOJENb aTroMma.

12.1
Mopnens aroma bopa
192 HcnyckaHue M NOIJIOLIEHHE CBeTa aroMoM. KBaHTBI
' JInnelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anlb(a, 6eTa- 1 raMMa-u3IydeHUs
124 Crpoenue aromHoro sapa. Hykinonnas wmonens
' aToMHoOro siapa. M3oTorsl
s PangunoaxtuBHble npeBpamenus. [lepuon monypacnana
' ATOMHBIX SJIEP
12.6 SnepHble peakuuu. 3aKOHbI COXPAaHEHUs 3apsiIOBOTO U
' MaccoBOT0 YHCe
12.7 OHeprust cBA3M aTOMHBIX a1ep. CBA3b Macchl U SHEPTUU
128 Peakuuu cunresa u aenenus saep. MlcrouHuku 3Hepruu
. CoJHIa ¥ 3B€371
199 Snepnas osHepretuka. JleficTBHE  pagMOaKTHUBHBIX
' U3JTy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTiueckue paboThI:
HaOnroneHue CIUIOIIHBIX W JMHEWYAThIX CIEKTPOB
12.10 U3ITy4EHUS.
HccnenoBaHue TPEKOB: M3MEPEHHUE JHEPTUU YaCTHULIBI
10 TOPMO3HOMY ITyTH (110 poTOrpadusm).
W3mepenue painoakTUBHOro hoHa
dusnyeckue SBIEHUS B IPUPOJE: €CTECTBEHHBIN
paInOaKTHBHBINA ¢on, KOCMHUYECKHE Ty4H,
12.11 paZiMoOaKTUBHOE W3JIY4YEHHE MPUPOAHBIX MHMHEPAJIOB,
JICUCTBUE PAJANOAKTUBHBIX HW3JIYYEHUM HAa OpPraHu3M
4esI0BeKa
1212 Texnuueckune YCTPOWCTBA: CIIEKTPOCKOII,

HHI[HBH,Z[yaHBHBIfI AO3UMETP, KaMEpa Bunscona



MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TPeOGOBaHMS K NPEAMETHBIM pe3yJibTaTaM
NpoBepsieMoro 0a30BOr0 yPOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
TpeOoBaHUSA NMPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKM B HAYYHOM KapTHHE MHpa;
c(hOPMHUPOBAHHOCTh 0A30BBIX MPEJICTABICHUA O 3aKOHOMEPHOMH
CBSI3M M TIO3HABAEMOCTH SIBJICHUI IPUPOJIbI, O POJIU HKCIIEPUMEHTA
B (usmke, o cucremooOpaszyromied poiau (UMK B Pa3BUTUU
1 €CTECTBEHHBIX HAyK, TEXHHUKH W TEXHOJOTUH, 00 HBOIIOLUU
(u3HYECKUX 3HAHUH M UX POJIH B IIEJIOCTHON €CTECTBEHHOHAYIHOMN
KapTUHE MHpa, O BKJIAJE€ POCCHUHCKHX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE  IPOIECCOB

OKpYyKaromero Mmupa, pa3BuTHC TCXHUKHU U TEXHOJIOTHI

3HaHUsA O BUJAX MaTepuH (BEIIECTBO U IOJIE), O ABUIKEHUU Kak
crocobe CyIIecTBOBaHUS MaTepuH, 00 aTOMHO-MOJEKYISIpHOU
TEOPUU CTPOEHUS BEIECTBA, O (PU3MUECKON CYIIHOCTH SIBJICHHM
npupoabl  (MEXaHUYECKHUX, TEMJIOBbIX, JJIEKTPOMAarHUTHBIX U
2 KBaHTOBbBIX); YMEHME pa3iuyarh SBJIEHUS IO OINHUCAHUIO UX
XapaKTEpPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, I€EMOHCTPUPYIOLINX
naHHOe (pU3MYecKoe sIBIIEHUE; YMEHUE paclo3HaBaTh MPOSBICHUE
U3YYEHHBIX (PU3NYECKUX SBJICHUN B OKPYXKAIOIIEM MHUpE, BBIICIASA

UX CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH)

Brnagenue ocHOBamMu MOHATUHHOIO amnmapara U CUMBOJIUYECKOTO
s3bIKa (PUBMKH U MCTIONB30BAHKUE UX JJIS PEIlleHus] yueOHBIX 3a7a4;
3 YMEHHE XapaKTEepPU30BaTh CBOMCTBA Tel, (PU3WUYECKHE SBICHUS U
MPOLIECCH, HCMONB3yd (yHIaMEHTAIbHBIE W OMIIUPUYECKHE

3aKOHBI

VYMeHnne OIHCHIBaTh HN3YUCHHBIC CBOMCTBA TEl H cbmnqecm/le

4
SIBIICHUSI, UCTIONB3YsI (PU3NUECKIE BETUIHMHBI
Brnagenne ocHOBaMHM METOAOB HAyYHOTO MO3HAHHUS C Y4YETOM
5 coOmoieHnst  TpaBWJI  0O€30MacHOTO  Tpynda:  HaOroJeHue

(bU3NYECKUX SBIICHHIMA:



YMEHHE  CaMOCTOSTEIBHO  COOMpaTh  SKCHEPHUMEHTAIBHYIO
YCTAaHOBKY M3 JaHHOro Habopa 00OpynOBaHMS MO WHCTPYKIIWH,
ONUCHIBATH XOJ OIBITA M 3alUCHIBATH €0  PE3YNbTATHl,
(hopMyIIMPOBATH BHIBOJIBI;

NPOBEJCHNUE TPSAMBIX M KOCBEHHBIX HW3MEpEHHH (H3MUECKUX
BEIMYUH: YMEHHE IUJJAHUPOBATh HU3MEPEHUs, CaMOCTOSTEIHHO
coOMpaTh OSKCHEPHUMEHTAIBHYIO YCTAHOBKY 110 HMHCTPYKLUH,
BBIUUCIIATh 3HAUYEHHUE BEJIMYMHBI M AaHAIM3MPOBATH IOTY4YECHHBIC
pe3ynbTaThl ¢ Y4€TOM 3aJaHHOW MOTPEIIHOCTH pPE3YJIbTaToB
U3MEPECHU;

NPOBEJCHNUE HECIOXKHBIX JKCIIEPUMEHTAIBHBIX HCCIICIOBaHUM;
CaMOCTOSITENIFHO COOMpaTh HSKCIEPHUMEHTAIBFHYIO YCTaHOBKY U
NPOBOAMTH  MCCIIEAOBAHME TI0 HMHCTPYKLIUH, IPEICTaBIISATH
MOJTyYCHHBIE 3aBUCUMOCTH (PU3MUYECKUX BEITMYMH B BUJE TAOJIHUI U
rpaguKOB, yYHTHIBaTh MOTPEIIHOCTH, JeNaTh BBIBOJBI IO

pe3yJsibTaTaM HCCIeA0BAHUS

[lonnmanue XapakTepHBIX CBOMCTB (DU3UYECKUX  MoOJIEei
(MaTtepuasibHass TOYKa, aOCOIIOTHO TBEPAOE TEIO, MOJIENIU
CTPOEHMS T'a30B, )KUJIKOCTEN U TBEPABIX TEll, IIJIaHETApHAs MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTI'O SiJpa) U YMEHUE MPUMEHSATh

UX JUIs OObsICHEHUS (PU3MYECKHUX TPOIECCOB

YMenue 00bACHATh (PU3NUECKHE TPOIECCHl U CBOMCTBA TEl, B TOM
YUCIE€ M B KOHTEKCTE CHUTyalluid NPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YACTHOCTH, BBISABIATh IPUUYMHHO-CIICICTBEHHBIE
CBSI3U U CTPOUTH OOBSICHEHHE C OMOPOW Ha M3yUEHHBIE CBOWMCTBA
(bu3nuecKkux sBICHUN, (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH W

MOJEIN

YMenue pematb pacu€THble 3afaud (Ha 6a3e 2 — 3 ypaBHEHHUN),
UCTOJB3ysd 3aKOHBI W (OpPMYJbl, CBS3BIBAIOIIUE (UIUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3aIlMCbIBATb KPATKOC YCJIOBHUC 3aJadvu,
BBISIBJIATH HEJIOCTAIONINE JaHHBIE, BBIOMPATh 3aKOHBI U (POPMYIIBL,
HeoOXoauMble it €€ pelIeHHs,, HCIOJb30BaTh CIIPaBOYHBIE
JaHHbIE, IPOBOAMTH pacuy€Tbl M OLICHMBATh PEATMCTUYHOCTH
MOJIYyYEHHOTO  3HayeHWs  (U3MYECKOM  BEIUYMHBI; yYMEHHE

OIPCACIATE Pa3sMEPHOCTDH (I)I/I3I/I‘-ICCI(OI‘/’I BCJIMYHHEI, HOJIy‘-IGHHOﬁ




IIpH pCHICHUHN 3aJa4n

YMeHue XapakTepu30BaTh IPUHLMIBI JEHCTBUSA TEXHUYECKUX
YCTPOMCTB, B TOM UHUCIJI€ OBITOBBIX MPUOOPOB, U MPOMBILIUIEHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 110 UX OIUCAHUIO, UCIIONb3Ys 3HAHUA
0 CBOWCTBaxX (pU3MYECKUX SIBICHUNA M HEOOXOAWMBIE (PU3UUECKUE

3daKOHOMCPHOCTH

10

11

YMeHue HCIoNb30BaTh 3HAaHUS O (U3MYECKHX SIBICHUSX B
MOBCETHEBHOM JKM3HU Ui oOecredeHus: Oe30HacHOCTH TIpH
oOpamieHUn ¢  OBITOBBIMH  NpHOOpaMH ¥ TEXHUYECKUMHU
YCTPOWCTBAMH, COXpPAHEHHs 310pOBbS M COONIOJNCHUS HOPM
9KOJIOTMYECKOT0 TOBEICHHUS B OKpYXAIOLIeH cpeje; MOHUMAaHUE
HEOOXOAMMOCTH MPUMEHEHHS TOCTIKCHUH (DU3UKU U TEXHOJIOTHI

IJIg paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

OmnbIT MomcKa, Mpeodpa3oBaHMsI M MPEICTABICHUS WHPOPMALUU
(GU3NYECKOTO COJCPKAHUS C HCIIOJIB30BaHHEM HH()OPMAIIMOHHO-
KOMMYHHKAaTHUBHBIX TCXHOHOFHfI; YMCHUC OLICHUBATH
JIOCTOBEPHOCTb MOJYUYECHHOW WH(POPMAIIUU HA OCHOBE HMEIOIIHXCS
3HAaHUUA U JAOMOJHUTECIBbHBIX HCTOYHHUKOB; YMCHHUC HCIIOJIL30BATh
MpU  BHINIOTHEHUH y4YeOHBIX 3aJlaHUNl  Hay4HO-TIOMYISPHYIO
TUTEPaTypy (HU3MUECKOTO COACpNKAHHS, CIIPABOYHBIC MAaTECpPHAIIBI,
pecypcel cetu VHTepHer, BianeHue O0a30BBIMH HaBBIKAMU
npeoOpazoBanuss MHPOpPMAIMU M3 OJIHOM 3HAKOBOW CHUCTEMBI B
JIPYTYIO; YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIC

COOOIIeHUsI HA OCHOBE MH(POPMAIIMH U3 HECKOIBKUX UCTOYHUKOB

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUA, ITPOBEPAEMbIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanudeckoe aBuxkeHue. MarepuanbHas Touka. (Cucrema oOTCuéra.
OTHOCHTENHEHOCTD JOBUXXCHU S
19 PaBHOMepHOE n HepaBHOMepHoe aBmxkeHue. CpenHsas ckopoctb. Dopmyna

JUTSL BBIYKCIICHHS CPEHEH ckopocTu: V = S/t



PaBHOMEpHOE NPAMONMHENHOE JBUKEHUE. 3aBUCUMOCTb KOOPJIMHATHI Tela

OT BPEMCHHU B Cl1yda€ paBHOMEPHOI'O HpﬂMOJ’IHHCfIHOFO JBHKCHUA:

13 X)) =x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH JUIsl MPOEKLIUU CKOPOCTH, MPOCKIUU
NepeMeIleHus, MyTH, KOOPAMHAThl IpPU PaBHOMEPHOM MPSMOJIMHEHHOM
JBYKEHUH
3aBUCHUMOCTh KOOPJAMHATHI Tejla OT BPEMEHHU B Cilydae PaBHOYCKOPEHHOI'O
MPSIMOJINHEHHOTO JIBUKCHUSI:
2
Se(f) = Vo, #f+a* ;
2
@opmyiibl Ui NPOEKLUM MEepeMEeIeH s, TPOSKIUN CKOPOCTH U MPOEKLUU
YCKOPEHHUS IPU PABHOYCKOPEHHOM HPSMOJIUHEHHOM JIBIH)KCHUU:
2
1.4 .sx(a‘)=u‘]x-a‘+ax-3.
U.\'(f) =Up, +a, I,
a.(f) =canst,
U:r2 - le: =2la,s,
I'paduku 3aBUCUMOCTH OT BPEMEHHU Ul NMPOEKLUUH YCKOPEHUS, MPOEKIUU
CKOpPOCTH, TIPOCKIMU TEepEeMEIIeHUsl, KOOPIUHATHI TPH PAaBHOYCKOPEHHOM
NPSIMOJINHEIHOM JIBUKEHUN
CBobonnoe nanenue. @opMysbl, ONMUCHIBAIOLIME CBOOOJHOE MajJieHHE Tena
M0 BepTUKAIN (IBMKEHHE TETa BHU3 WM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH
1.5 3emnn). I'padukn 3aBUCUMOCTH OT BpPEMEHM MJIsi NMPOEKLUU YCKOPEHMS,
MPOEKIIUN CKOPOCTH W KOOPAWHATHI TPU CBOOOJHOM TaJeHHH Tela IIO0
BEPTUKAIN
CKOpOCTh pPaBHOMEPHOTO JBMXKEHHUS Teja M0 OKpYXHOCTH. HampaBienue
CKOPOCTH.
@dopmyna i BBIYMCIEHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTH U MEPUOJ
16 oOparieHus:
L= 2R
T

LenTpocTpeMurenbHoe yckopeHue. HampaBieHue HEHTPOCTPEMHUTEIBLHOTO

YCKOPCHUA. (DopMlea JJI1 BBIYUCIICHUSA YCKOPCHUA:




Macca. ITnorHocts Bemecta. Popmyra i BBIYUCICHUS IITIOTHOCTH:

_m

1.7 ¥
1.8 Cuna — BektopHas Gusnueckas BenuunHa. CloKeHHe CUIT
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HerotoHa:

F=m-d
1.10

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIBI,

JICHCTBYIOLIEH HA TEJIO

Bzaumopeincreue ten. Tpernii 3akoH HeroTona:
111 Fyy=-F_,

TpeHue Mokost U TpeHUE CKOJbKEeHUSA. Popmyiia i BBIYUCICHUS MOMYJIS
1.12 CHUJIbI TPEHUS CKOJIbKEHUS:

F_=u-N
mp=H

Hedopmarus Tena. Ymnpyrue u Heynpyrue aedopManuu. 3aKOH YIPyrou

1.13 nedopmaruu (3akoH ['yka):
F=k-Al
BcemupHoe Tarorenre. 3aKk0H BCEMUPHOTO TATOTEHHUS:
My -4
: R

Cuna TsprecTu. Y CKOpeHue CBOOOTHOTO TaICHHS.

@opmyna s BEIYUCICHHUS CHIIBI TSDKECTH BOJM3U MOBEpXHOCTH 3emun: F =




mg.
JBwxenue mnanet Bokpyr Connna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

1.16

Nmnynbe Tena — BeKTopHast pu3nyeckasi BeIMUuHa.
D=mo
Nmnynsc cucremsl tein. M3menenue umnyibsca. Mmyinbsce cusl
3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CHUCTEMBI TEN:
p=nyU +im, U, =const

PeakTuBHOE ABMXKEHUE

1.17

1.18

1.19

MexaHuueckas pa60Ta. d)opMlea JJI BBIYUCIICHUA pa6OTI>I CHJIBI:

A=Fscoso
Mexannyeckast MOIIITHOCTD:

nN=4
r

Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs. d)opMyﬂa JJIA BBIYUCIICHU A

KHHETHYCCKOM OHCPIruu:

H!Uz
By

TeopeMa 0 KMHETHYECKOM OHEpPIHUHn. CDOpMYJ'Ia JJIs1 BBIYUCIICHUA

HOTeHIII/IaHI)HOfI OHCPIHUU TCJia, IOAHATOIO

HaJ 3eMIIEN:
E,=mgh
Mexanndeckast SHEpPTHUsL:

E=Ek+EP

3aKOH COXpaHEHUsI MEXaHN4YEeCKOH 3Heprun. PopMyiia s 3aKOHA
COXpaHEeHMs MEXaHMYECKOM SHEpruu B OTCYTCTBHE CHII TpeHus: E = const.

[IpeBpamieHne MEXaHMYECKON SHEPTUU IIPHU HAJTMYUU CUIIBI TPEHHUSL.




ITpocThic MeXaHU3MBI. «30JI0TO€E ITPABUIIO» MEXAHUKH.
Peruar. Moment cuiisr: M - FI.

VcaoBue paBHOBECHA pblyara:

1.20 M +M, +..=0
[ToxBrxHBIN 1 HenoABWKHBINA 0;10ku. KIT/] mpocThIx MeXaHU3MOB,
n= Anonesaan
A—aarpaqe:ﬂ:ﬂaﬂ
JlaBieHue TBEPIOTO TeNa.
@opMyita 11 BBIYMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
p= =
121 JaBnenue raza. ATMocdepHoe JaBicHuUE.
I'mapocratudeckoe JaBlieHUE BHYTPH KUIKOCTH.
dopmyna 71 BBIYUCICHUS JaBICHUS BHYTPHU KHUJIKOCTH:
P=pgh+Pnm,
1.22 3akoHn [lackansa. ['uapaBnuyeckuii npecc
3akon Apxumena. DopMmyna ISl ONPEACICHHUS BBITAIKHBAIOIICH CHIIBI,
JeWCTBYIONIEH Ha Teo, MOrpyKEHHOE B KUAKOCTh UJIH Tra3:
1.23
Fam =PEV
VYcnosue maBanus tena. [lnaBanue cy1oB 1 BO3ayXOIIaBaHHE
Mexanunueckue kojeOaHUs. AMIUIMTYIA, MEPUOJ M YacToTa KojeOaHW.
194 dopmyna, CBSI3BIBAIONIAS YACTOTY M MIEPUOJT KOJICOAHUH:
Vv = L
T
195 MareMaTtnueckuii U TNpYKUHHBIA MasTHUKH. [IpeBpaimeHue sHepruu npu
' KoJIe0aTenbHOM JIBUKEHUU
1.26 3aryxatomue Konedbanus. BeinyxneHnsle konebanus. Pezonanc
Mexanunueckue BoJHbI. [IpoonpHbIe U TIONIEpeYHbIe BOJIHBI. J[IMHA BOJIHBI U
1.27 CKOPOCTh PacCIpOCTPaHEHHUS BOJHBI:
L=v-T
128 3Byk. [')poMKoCTh U BbICOTa 3ByKa. OTpakeHHe 3BYKOBOW BOJIHBI Ha TPaHMIIE
' nByx cpel. MHdpa3Byk u ynbTpa3ByK
1.29 Ilpakmuueckue pabomol




N3mepenue cpeaHeil MIOTHOCTH BEIIECTBA; apXUMEAOBOM CHIIbI; KECTKOCTH
IPY>KUHBL, KO3((UIIEHTA TPEHUS CKOJIBXEHUS; PA0OTHI CUIIBI TPEHUS, CHIIBI
YIOPYTOCTH; CpEeIHEN CKOPOCTH JABMKEHHUS OpYyCKa 10 HAKJIOHHOM IUIOCKOCTH;
YCKOpEeHUsl OpyCKa MpU JBIKEHUU IO HAKIOHHOHM TUIOCKOCTH; YacTOTHI H
nepuoja KojiebaHW MaTeMaTHYeCKOro MAasTHUKA; YacTOThl U MepHoia
KOoJeOaHUi MPYKUHHOTO MAasiTHUKA; MOMEHTa CHJIbl, JEHCTBYIOLIErO Ha
pplyar; paboThl CHUJIBI YINPYrocTH MpU MOAbEME Tpy3a C IMOMOILBIO
HEMOJBIKHOTO OJioKa; pabOThl CHIJIBI YINPYroCTH MpPH MOABEME Tpy3a C
MTOMOMUIBIO TOJIBUYKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CHIIBI OT 00BEMA MOrpyKEHHOU
YacTU Tella U OT IJIOTHOCTH >KMJIKOCTH; HE3aBHCHUMOCTH BbITAJIIKHBAIOIICH
CHJIBI OT MACChbl TE€ja;, CHUJIbI TPCHUSA CKOJIB)KCHHA OT CHJIBI HOPMAJIBHOI'O
JaBJICHUS M OT pOJa TOBEPXHOCTH; CHJIBI YIPYrOoCTH, BO3HUKAIOIICH B
Npy)XHHE, OT CTENeHH Ae(opManiy NpyKUHBI; YCKOpEHHsI Opycka OT yria
HAKJIOHA HampapBisioUIe; mnepuoAa (YacTOThl) KoOJI€OAHUN HUTSHOTO
MasgTHHUKa OT JJIMHBI HUTHU, IICpHOOA KoieOaHui MPY>XUHHOI'0O MadTHHUKaA OT
Macchl TIpy3a M IKECTKOCTU MPYXKHHBI; HCCIEIOBAHUE HE3aBUCUMOCTH
neproja KoyieOaHWUN HUTSHOTO MasSTHHKAa OT Macchl rpysa. I[IpoBepka

YCJIOBHUS PaAaBHOBCCHUS pbIvara

1.30

1.31

Dusuueckue A6NEHUS 8 npupode: NpuUMEPLI ABHXKCHUA C PA3JIMYHBIMHA
CKOpPOCTAMU B )KMBOH M HEXHUBOH mnpupozae, HeﬁCTBHC CHJIbI TpCHUA B
npupoaAc M TEXHHUKE, MPUIMBBI U OTIIHMBBI, IBUXKXCHHUC ILIAHCT ConHeuHnol
CUCTCMbI, PCAKTHBHOC JABUKXCHHUC JKUBBIX OPraHU3MOB, pbIYaru B TCJIC
YCJI0BCKa, BJIUAHUC aTMOC(l)epHOFO JaBJICHHUA HA JKUBOI OpraHu3M, IIJIaBaHUC
pLI6, BOCIIpUATUC 3BYKOB JKHUBOTHBIMHU, 3CEMIICTPIACCHUC, celicMUuYecKue

BOJIHBI, HYHaAMH, 3X0O

Texnuueckue ycmpoticmea: CIIHIIOMETp, TaTYAKHA TIOJIO0KEHUS, PACCTOSTHUS H
YCKOPEHUs, JUHAMOMETp, HOJIIWIHUKH, pPaKeThl, pblyar, MOJBM)XHBIM U
HETIOJIBYKHBIA OJIOKH, HaKJIOHHAS TIOCKOCTb, TIPOCThIE MEXAaHU3MBI B OBITY,
cooOnraromecs cocyabl, yCTPOMCTBO BOJONPOBO/IA, THAPABINYECKH ITpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, HXOJIOT,

HCIIOJIb30BAHHUC YJIbTPA3BYKa B 6BITy U TCXHHUKC

TEIUIOBBIE ABJIEHUA

2.1

OCHOBHBIC MOJIOKCHUS MOJ'IGKyanHO-KPIHCTH‘IGCKOfI TCOpHUU CTPOCHUA

BemectBa. Mojenu TBEPIOTro, JKUIKOTO W Ta3000pa3HOTO COCTOSHUMN




BenlectBa. Kpucrannuyeckue u amopdubie Tena

HBI/I)KGHI/IC HyacTull BEUICCTBaA. CBs13b CKOPOCTH OBWIXXCHHUA YaCTull C

22 Temreparypoil. bpoynoBckoe nBmxenue, 1uddysus
2.3 CMaunBaHue U KallWJUISIPHBIE SIBJICHUS
24 TennoBoe pacmmpeHue u cxaTue
2.5 TenoBoe paBHOBECHE
25 Buytpennsas sueprus. PaGora u Teruonepenadya kak crocoObl M3MEHEHUs
' BHYTPEHHEHN HEPruu
2.7 Bunel Tenonepenayn: TEMJI0NPOBOIHOCTb, KOHBEKLINSA, U3TyUCHHE
Harpeanne u oxnaxaenue Tten. KoauuectBo TemnoTel. Y aenbHas
28 TEIUIOEMKOCTb:
O=am(t,—1)
3aKOH COXpaHEHMs SHEPTUU B TEIUIOBBIX IpoIeccax. Y paBHEHUE TEIIOBOTO
29 Oananca:
O +0, +..=0
HUcnapenue u xonaeHcauus. M3MeHeHue BHYTPEHHEH SHEPrUU B MPOLIECCE
2.10 UCIapeHus M KoHAeHcauuu. KumeHwe S>KMIKOCTH. VYJenpHas TeIoTa
napooOpaszoBanus: L = Q/m
211 BnaxxnocTs Bo3myxa
[InaBnenne u Kpucrajumsauusa. l3MeHeHHe BHYTpPEHHEH DJSHEpPruM IIpU
IUTaBJICHUH U KPUCTAJUIM3ALMU. Y JieNTbHast TEIUI0Ta TUIaBICHUS:
2.12 0
"
213 BHyTpeHHs11 SHeprus CropaHusi TOIUIMBA. YJelbHas TEIUIOTAa CTrOpaHus
' rorutuBa: = Q/m
2.14 [Tpununs! paboTs! TemoBbix apurarenei. KITJI teruioBoro apuratens
IIpakmuyeckue pabomul
WN3mepenue  yneiapbHOW — TEMJIOEMKOCTH  METANIMYECKOTO  IMIIMHIPA;
KOJIMYECTBA TEIUIOTHI, IIOJyYEHHOTO BOJOHM KOMHATHOM TEMIIEpaTyphl
2.15 (GuKCUpOBaHHOM Macchl, B KOTOPYIO OIYIIEH HarpeTrbli LWIUHAD;

KOJIMYECTBA TEILIOTHI, OTAAHHOTO HArPETHIM LWIMHAPOM, IIOCIE OIyCKaHUS
€ro B BOJly KOMHAaTHOM TeMIIEpaTypbl; OTHOCUTEIBLHON BIAXKHOCTH BO3/1YXa;

ya eJILHOM TCIIJIOTHI IIJ1aBJICHUA Jbaa. I/ICCJIGILOBaHI/Ie HU3MCHCHUA




TeMIIepaTyphbl BOJbl MPU PA3JIUYHBIX YCIOBUAX; SBJICHUS TEIUIOOOMEHA IpU
CMELIMBAaHNUU XOJIOAHOW U ropsiuei BOJBL; IPOLecca UCTIapEHUS
Qusuueckue sA6NeHUs 6  npupode:  TOBEPXHOCTHOE  HATSDKEHHE U

KallWJUIAPHBIC SABJICHHUA B IIPUPOAC, KpUCTAJUIBI B IIPUPOAC, HU3IIYUCHHUEC

216 ConHia, 3amep3aHue BOAOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,
TyMaHa, uHesl, CHera
Texuuueckue  ycmpoticmea: — KaNWULIPhI, TPUMEPBl  UCIOJIB30BaHUS
217 KPUCTAJJIOB, JKHAKOCTHBIA TEPMOMETpP, JATYUK TEMIIepaTyphbl, TEPMOC,
' CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETPHI, IICUXPOMETp, MMapoBas TypOWHa,
JIBUTATEJIh BHYTPEHHETO CrOPaHUs
3 OJIEKTPOMAI'HUTHBIE SIBJIEHU I
3.1 Dnektpuzanys Ten. /[Ba Buia aIeKTPUIECKUX 3apsa0B
3.2 B3anmopeiictBue 3apskeHHbIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHUS AIEKTPUIECKOTOo 3apsiaa
"y Onekrpuueckoe moje. Hampsok€HHOCTh 3neKTpudeckoro mouist. [IpwHImm
' CYIIEPIO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu snekTpuueckux 3apsaoB. JlelicTBHE 3JEKTPUYECKOrO TMOJsS Ha
' aeKTpudecKue 3apsiabl. [[pOBOTHUKY U TUAICKTPUKH
[TocTostHHBIN AnekTpudecKkuid TOK. JlelcTBus snekTpuyeckoro Toka. Cuma
3.6 Toka. Hanpsoxenue.
I=q/t,U=A/
37 DNEKTPUUECKOE COPOTUBIICHHE. Y ICTEHOE AICKTPUUIECKOE COTIPOTHRIICHHUE:
' R=pl/S
3.8 3akon Oma 151 yuactka snektpudeckoi memu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TIPOBOIHUKOB:
I, =1, U=U,+U,: R=R +R,
3.9 [TapannensHOE cOeUHEHNE TPOBOTHUKOB PABHOTO COMPOTHUBIICHHUS:
U=U;I=1+1; R:%.
CMemaHHbIC COSTUHEHUS IPOBOTHUKOB
3.10 PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.11 3akoH Jlxxoynsa — Jlenua:



O=I"-R-t

OneiT Dpcrena. MarHuTHoe 1ojie IPsIMOTO MPOBOJHHMKA C TOKOM. JIuHuum

3.12 .
MarHuTHOM MHIYKLIUN

313 MarHuTHOe 10J€ MOCTOSHHOIO MarHurta. B3anMmoneiicTBHe NOCTOSHHBIX

' MarHuTOB

3.14 JIelicTBHE MarHUTHOTO I10JI1 HAa IPOBOJHUK C TOKOM

3.15 OnsiTel @apanes. SBneHue 3neKTpoMarHuTHON UHAYKIuK. [IpaBuino Jlenuna
IIpaxmuyeckue pabomul
W3mepeHue 3JEKTPUYECKOTO  CONPOTUBIEHHUS  PE3UCTOpPA; MOIIHOCTHU
AJIEKTPUUYECKOTO TOKA; PabOTHI AJEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHUKE
(pe3ucToppl, JIaMIO4Ka), OT HAmNpsHKCHHWs Ha KOHIAX MPOBOJHUKA;

3.16 3aBUCUMOCTH CONPOTUBJIEHUS OT JJIUHBI [POBOJHUKA, IUIOLIAJU €ro
MOTIEPEYHOT0 CEUYSHHS U YACIBHOTO COMPOTHUBIICHUSI.
IIpoBepka  mpaBmia I SJIEKTPUYECKOTO  HANpsDKEHUS  IpU
MOCTICIOBATEIbHOM ~ COSIMHEHWH IPOBOJHUKOB;, TMpaBWJa IS CHIIBI
JIEKTPUUYECKOTO0 TOKa MpU MapajlIeIbHOM COEAMHEHUH IPOBOJHHUKOB
(pe3ucTopsbl U JaMIIOYKa)
Qusuueckue s61eHUs 6 npupode. SIEKTPUUYECKHE SIBIEHUS B aTMocdepe,

3.17 ANEKTPUYECTBO JKMBBIX OpPraHM3MOB, MarHWTHOEe Tmojie 3eMild, Jped
MIOJIFOCOB, POJIb MArHUTHOTO TOJIS AJIS JKU3HU Ha 3emiie, TOJISIpHOE CHsIHUE
Texnuueckue ycmpoticmea: IEKTPOCKOI, aMIIepMETp, BOJIBTMETpP, pPeocTar,
CUETUMK DIIEKTPHUUECKOW HHEPrHH, DIEKTPOOCBETHTENBHBIE IPHOOPHI,

3.18 HarpeBaTelbHbIE JIEKTPOIIPUOOPHI (mpuMepsI), INEKTPUYECKUE
MPEOXPAHUTEIH, AIIEKTPOMArHUT, AJIEKTPOJBUTATENh TOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOIO TOKa

3.19 DnekTpoMarHuTHele BoJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlyueBas monens cBeta. [IpsMonuHeiiHoe pacripocTpaHeHHE CBETA

3.21 3akoH oTpaxeHus cBera. [Tnockoe 3epkaino

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Hucnepcus cera

394 JInnza. Xop nyyen B muH3e. DOKYCHOE PACCTOSAHUE JIMH3BL. OnTHYECKas cuiia

muusel: D = 1/F



3.25

I'ma3 kak onTudeckas cucteMa. O THYSCKHE HpI/I60pI)I

IIpaxmuueckue pabomol
#i#Par##13mMepeHne ONTHYECKON CHIIBI COOMpAroIIel JTHH3BI, (POKYCHOTO
paccrosiHus coOuparomieil JTuH3bl (10 CBOMCTBY paBeHCTBAa pPa3MepoB

npeaMera u u300pakeHus, KOra IpeaMeT PaclookKeH B IBOMHOM (oKyce),

3.26 MOKa3aTelsl MPEJIOMJICHHS CTEeKJIa.
#i##Par##lccnenoBanue CBOMCTBA N300paKEHUS, IIOTYYCHHOTO C TIOMOIIBIO
coOuparolel JTUH3bI; U3MEHEHUS! (DOKYCHOT'O PACCTOSIHUSA JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yIJIa TPEJIOMIICHHS CBETOBOTO JIyda OT yIJia MajJieHus Ha
TpaHUIE «BO3JIYX — CTEKIIO»

30 Qusuueckue saenenus 6 npupooe. 3armenust Comnua u JIyHBI, 1BeTa Ted,
' ONTHUYECKHUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texuuueckue ycmpouicmea: OYKH, TEPUCKOI, (oToammapar, ONTUYECKUE

' CBETOBOJIBI
4 KBAHTOBBIE SABJIEHUA
41 PamnoaktuBHOCTE. Anb(a-, Oera-, ramMma-usnydeHus. Peakmuum anbda-u
' Oera-pacnajga
42 OmnwiTel Pesepdopaa mo paccesHuto anbda-yactuil. [Imanerapuas mojnenb
' aroma
4.3 CocraB aromHoro siapa. M3oromnsl
4.4 [lepuon monypacnaga aTOMHBIX siAep
4.5 SnepHbie peakiyy. 3aKOHBI COXPAHEHUS 3apSA0BOTO M MAaCCOBOTO UMCEIN
Qusuueckue s61eHUs 6 Npupooe: €CTECTBEHHBIH paaMOaKTUBHBIN (OH,
4.6 KOCMHUYECKHE JIy4d, PATUOAKTUBHOE H3IIyUCHHUE NPHUPOJHBIX MHHEPAJIOB,
JeiCTBHE PaJIMOAKTUBHBIX U3Ty4YEeHUI Ha OpraHU3M YeJOBeKa
17 Texuuueckue ycmpouicmea: CHEKTPOCKON, WHANBUAYAIBHBIH TO3UMETD,

kamepa BunbcoHa, siiepHast sHEpreTuKa
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