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esieBble OPUEHTHPBI

Pabouas nporpamma o yuyebHomy npeamery Ou3uka Ha ypOBEeHb OCHOBHOTO OOIIEr0 00pa30BaHUS
COCTaBJIEHA C YY€TOM paboueill mporpaMMbl BOCTIUTAHUS.

BocnurarenbHbIii  TOTEHIMAI  JAaHHOTO  y4eOHOro mpenMera oOecredrMBaeT —peali3alluio
ONaronpusATHBIX YCIOBUN JJISL Pa3BUTHS COLMAIIBHO 3HAYMMBIX OTHOUIEHUN OOYYaroIIMXCS U MPEXKAE BCEro
LIEHHOCTHBIX OPUEHTUPOB (IIEEBBIX TPUOPUTETOB):

-K MpUpOJe KaK UCTOUYHUKY >KU3HHU Ha 3emJie, OCHOBE CaMOI0 €€ CyIIEeCTBOBaHUS, HYXJAIOIIEHCS B
3alIUTe W MOCTOSITHHOM BHMMAHUHM CO CTOPOHBI YENIOBEKa K 3HAHUSAM KaK HMHTEIUICKTYaJbHOMY PECypcy,
o0ecrneunBarolieMy Oyayiiee 4eaoBeka, Kak pe3yabraTy KpOIOTJIMBOT0, HO YBJIEKaTeJIbHOro y4eOHOro Tpyaa

- K 37I0pOBBI0 KakK 3aJOry JIOJTOM W aKTUBHOW KM3HHM YEJOBEKa, €r0 XOPOLIETr0 HACTPOEHUS MU
ONTUMUCTUYHOTO B3IVIS1a HA MHUP.

DKOJIOTUYECKOE BOCIIUTAHUE:

- MOHMMAIOIMI 3HaYeHHE U II00ATIbHBIA XapaKTep HKOJOTHYECKHX MpobieM, MyTed MX pelIeHHus,
3HaUYEHHE IKOJOTMYECKOI KYIbTyphI YeJIOBEKa, O0IECTRa;

- CO3HAIOLIUI CBOIO OTBETCTBEHHOCTh KaK IpakJaHHWHA U MOTPEOUTENS B YCIOBHUSX B3aUMOCBSI3U
MPUPOIHON, TEXHOJIOTUYECKOW U COLMAIBHOM CPEN;

- BBIPQXKAIOLUI aKTUBHOE HEMPUITHE JCHCTBUM, MPUHOCAILIUX BPE IPUPO/IE;

- OpPHEHTHPOBAHHBIM Ha MPUMEHEHHE 3HAHWN €CTECTBEHHBIX M COLMAIBHBIX HAayK JJIs PEUICHUS
3a/ad B OOJIAaCTH OXpaHbl MPHUPONBI, MJIAHUPOBAHUS CBOUX IIOCTYNIKOB M OLEHKH HMX BO3MOXKHBIX
ITOCJIEICTBUM I OKPYKAIOLIEH CPEbI;

- yYaCTBYIOIIMHA B  MPAKTUYECKOW  JAEATEIBHOCTH  HKOJIOTHMYECKOH,  MPHUPOJ0OXpaHHON
HaIpaBJICHHOCTH.

IlenHOCTH HayYHOTO TO3HAHMUS:

- BBIPOKAIONIMK TIO3HABaTeNbHbIE HWHTEPECHl B PA3HBIX TPEAMETHBIX OO0JACTAX C Y4ETOM
WHUBUAYAIBHBIX HHTEPECOB, CIIOCOOHOCTEH, TIOCTHKEHU;

- OPHEHTUPOBAHHBIA B JEATEIHLHOCTH HA HAyYHBIC 3HAHHSA O MPHUPOJE M OOILIECTBE, B3aMMOCBS3AX
YeNoBeKa ¢ MPUPOIHOM U COIMANIbHOM cpeoi;

- Ppa3BHBAIOUIMI HABBIKM HCIIOJIB30BAHUS PA3JIMYHBIX CPEJCTB IMO3HAHMS, HAKOIUICHWS 3HAHUH O
MUpe (S3bIKOBAsI, YUTATEIBCKAS KYIBTYpa, IeSTEIbHOCTh B MH(GOPMAIIMOHHOM, In(pOBOH cpene);

- JIeMOHCTPUPYIOIIMN HABBIKM HAONONCHUH, HAKOIUICHUS (aKTOB, OCMBICICHHUS OIbITa B
€CTECTBEHHOHAYYHOM U TYMaHUTapHOU 00JIACTSX MO3HAHMS, UCCIEI0BATEIbCKON AEATEIbHOCTH.



COILEPKAHUE YYEBHOI'O ITIPEJMETA «®U3UKA»

7 KJIACC (6a30BblIii YPOBEHB)

Pasznes 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®dusuka — Hayka o npupoje. SABnenus npuponsl. OuUsnueckue ABICHUS: MEXaHUYECKHE, TEIJIOBbIE,
3JEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusndeckue BenuuMHBL. M3Mepenne ¢usnmueckux BenuunH. Dusmueckue mpubopsl. [lorpentHocts
n3MepeHnil. MexayHapoaHasi CucTeMa eIMHULL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAYKW M3Y4aloT TNpHPony. EcTecTBeHHOHAaydHBIH METO.
MO3HAHUS: HAOI0IeHNEe, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE
rUIoTe3, 00bsICHeHNE Ha0MogaeMoro aBieHus. Onucanue GU3MUECKUX SBICHUHN C TOMOIIBIO MOJIEIICH.

Jemoncmpayuu.

1. MexaHuuecKue, TeIIOBbIE, JEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
2. dusnueckue MpuOOPHI U Mpolieypa NPSIMbIX U3MEPEHHUI aHATIOTOBBIM U IIU(PPOBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenre UEHBI JeNIEHUs MIKAIbl K3MEPUTEIHHOTO MpHoopa.
N3mepenue paccTossHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3smMepoB MaJIbIX TEl.
N3mepenne temneparypsl py MOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPBI.
[IpoBenenue wuccienoBaHusl MO IPOBEPKE TUIOTE3bl: JAIBHOCTh IOJIETA LIApUKA, ITYIIEHHOIO
TOPU30HTANILHO, TEM O0JIblIIe, YeM OO0JbIe BBHICOTA ITYCKa.
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA.
Crpoenue BellecTBa: aTOMbl M MOJEKYJbI, UX pa3Mmepbl. ONbIThI, JOKa3bIBAIOIINE JIUCKPETHOE
CTPOECHHE BELLECTBA.

JIBrkeHnue uvactull BemiecTBa. CBs3b CKOPOCTH JBMKEHUSI YacCTHIL C TeMIiepaTypoi. bpoyHoBckoe
nBkenune, uddysus. BzaumozeiicTBue yacTuIl BEIECTBA: IPUTSHKEHUE M OTTAIKUBAHHE.

ArperatHble COCTOSIHHSI BEILIECTBA: CTPOEHHUE Ta30oB, KHUAKOCTEH U TBEPABIX (KPUCTATUIMYECKUX) TEIL.
B3auMocBs3b MeX1y CBOMCTBAMH BEILIECTB B PA3HBIX arperaTHhIX COCTOSTHUSAX U MX aTOMHOMOJICKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBL.

emoncmpavyuu.

1. HaGmroneHue OpOyHOBCKOTO JABHKEHHUS.
2. HabOmogenue nuddysun.
3. HabGmronenue siBneHu, 0ObSICHAIOMUXCS MPUTSKEHUEM WM OTTAIKUBAaHUEM YacTHUIl BEIIECTBA.

Jlabopamopuvie pabomot u onvimel.

1. OueHka quamMeTpa aToMa METOJIOM PSAOB (C UCTIONIb30BaHHEM (poTorpaduii).
2. OnpITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIITUPEHHMS Ta30B.
3. OmbIThI 10 OOHAPYKEHUIO JEHUCTBHS CUIT MOJIEKYISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBuskenune u B3auMojieiicTBie TeJl.

Mexanunueckoe ABuxeHue. PaBHOMepHOE U HepaBHOMEpPHOE ABUKEeHUE. CKOpocTh. CpeHsst CKOPOCTh
MIPU HEPABHOMEPHOM JBWKEHUU. Pacu€T myTu v BpeMeHU JBUKEHUS.

SBnenune wuHepuuu. 3aKOH HMHepuUMU. B3aumojneicTBHe Ten Kak NPUYMHA HU3MEHEHUS CKOPOCTH
IBUKEHMs Tell. Macca kak Mepa nHepTHOCTH Tena. [noTHocTh BenjecTBa. CBsI3b IUIOTHOCTHU € KOJIMYECTBOM
MOJIEKYJ B €IUHUIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepuCTHKa B3auMojieicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
MOMOIIIbIO TUHAMOMETpA. SIBlIEHHE TATOTEHUs U cuia TsbkecTH. Cuila TSHKEeCTH Ha IPYrux IjaHetax. Bec
tena. HeBecomocth. CliodkeHHe CuJil, HAlpaBJICHHBIX MO OJHOW mpsiMoil. PaBHopeicTByromas cwi. Cuia
TpeHus. TpeHue CKONbXEHUs U TpeHUe MOoKos. TpeHue B Ipupo/ie U TEXHUKE.

Hemoncmpayuu.
Habmoienne MexaHn4ecKoro IBHKEHUS Tema.
N3mepenune ckopocTu MpSIMOJIMHEHHOTO ABMXKEHUS.
Habmoienue sSBIeHUS] HHEPIIHH.
Habmonenne n3MeHeHus: CKOPOCTH NP B3aUMOICHCTBUU Tell.
CpaBHeHHE Macc MO B3aUMOICUCTBHUIO TE.
CnoxxeHue cuil, HallpaBJIEHHBIX MO OJJHON MPSIMOH.
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Jlabopamopuvie pabomol u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBIKEHUs (IIapuKa B KUAKOCTHU, MOJEIHU AIEKTPUUYECKOTO
aBTOMOOMJIS U TaK Jiajiee).
2. OmpeneneHue cpeaHEl CKOPOCTH CKOJIBKEHHUs OpyCKa WK IIapHUKa 1O HAKJIOHHOW TJIOCKOCTH.
Onpenenenne MIOTHOCTU TBEPIOTO TeNA.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHUs! (IedopMalui) MpyKUHbI OT MPHIOKEHHON
CUJIBL.
5. OneIThl, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI TPEHHS CKOJBXKEHHUS OT Beca Tejla U Xapakrepa
COINPUKACAIOLIUXCS IOBEPXHOCTEN.

Pa3znen 4. laBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra3oB.

Hapnenne. CriocoObl yMEHBIICHUS U YBEJIWYCHUS JaBieHus. [[aBnenue rasa. 3aBUCUMOCTh JJaBJICHUS
raza or o0béma, TemmnepaTypsl. [lepenaua naBneHus TBEPABIMU TeIaMH, >KUIKOCTSIMHU U ra3aMu. 3aKOH
[Tackans. IIlHeBMaTHYeCKre MAIIMHBI. 3aBUCUMOCTD JABJICHUS JKUAKOCTH OT IIyOWMHBI. [ mapocTaTHuecKuii
napajokc. Coobmatonuecs cocynbl. ['uapaBinueckue MeXaHU3MBbl.

Atmocdepa 3emnn u armocdepHoe napieHue. [IpHUuHBI CYIIECTBOBAHMS BO3AYIIHOH OOOJIOYKH
3emnu. OnbiT Toppuuemiu. 3mepenue armochepHOro naBieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOops! 11t u3MepeHust arMoc(hepHOTO TaBICHUSI.

JleiicTBHE >KUIKOCTH U ra3a Ha MOTPYyKEHHOE B HHUX Tejo. BrlTankuparomias (apxumenoBa) cuia.
3axon Apxumena. [InaBanue ten. Bo3gyxormnnaBaHue.

Hemoncmpayuu.
3aBUCUMOCTbD JABJICHUS T'a3a OT TEMIIEPATYPBhI.
[lepenaua naBneHuUs KUIKOCTHIO U Fa30M.
Coobmarommmuecst CoCcyabl.
I'mapasnuueckuii npecc.
[IposiBnenue nericTBus aTMOoc(hepHOTO JTaBICHHUS.
3aBHCHMOCTH BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YaCTH TeNa U TUIOTHOCTH SKUKOCTH.
PaBeHCTBO BBITAIKUBAIOIIECH CUJIbI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBue maBaHus TeN: IUIABAaHUE WM TOTPYKEHUE Tel B 3aBUCUMOCTH OT COOTHOLLIEHHUS
IUIOTHOCTEW TE€JIa U KUJIKOCTH.
Jlabopamopuuvie pabomot u onvimel.
HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHOM B )KUJKOCTh YacCTH TeJa.
2. OmnpezneneHue BBITAJIKUBAIOLIEH CUIIBI, JEHCTBYIOIIEH Ha TEJIO, HOTPYKEHHOE B )KUJIKOCTD.
3. IIpoBepka HE3aBUCMMOCTH BBITAIKUBAKOIIEH CHJIbI, IEUCTBYIOIIEH HA TEJIO B JKUAKOCTH, OT MAacCChl
Tea.
4. OmnbIThl, AEMOHCTPUPYIOIIKME 3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIbI, JEHCTBYIOLEH Ha TEJIO B
KHJIKOCTH, OT 00bEMA MOTPYKEHHOH B KHUIKOCTh YaCTH TeJa U OT INIOTHOCTHU >KUIKOCTH.
5. KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYMPOBAHUE JIOJKH U OIIPEIEIICHHE €€ IPy30II0AbEMHOCTH.

Pa3nea S. PaGora m MOIIHOCTD. JHEPIrus.

Mexannueckasi pabotra. MoOLIHOCTb.

IIpocTble MexaHM3MBbI: pblYar, OJOK, HAaKJIOHHAs IUIOCKOCTh. I[IpaBmio paBHOBecHs phlyara.
[Ipumenenue npaBuiia paBHOBECHS pbluara K Osioky. «3osotoe mnpaswmiio» mexaHuku. KIIJ[ mpocTeix
MexaHu3MOB. [IpocTbie MeXaHNU3MBI B OBITY M TEXHHUKE.

Mexanunueckass sHeprus. KuHernueckas W moTeHUManpHas sHeprus. lIpeBpamieHue omgHoOro BHa
MEXaHUUYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUS SJHEPTHH B MEXaHUKE.

Jemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnusie pabomot u onvimel.
1. Omnpeznenenue pabOThl CUJIBI TPEHHs] NMPH PABHOMEPHOM JBMKCHUU Tella 10 TOPU3OHTAIHHOMN
MTOBEPXHOCTH.
2. HccnenoBaHue ycaoBHM paBHOBECHS ppluara.
N3mepenne KII/] HakIOHHOM MIIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAaHEHUS MEXAHUYECKOU SHEPTUU.
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8 KJIACC (6a30Bblii YpOBeHb)
Pa3gen 6. TerioBblie AIBJICHUS.



OCHOBHBIE MOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHU CTPOEHHUs BellecTBa. Macca U pa3mepbl

ATOMOB M MOJICKYII. OHBITBI, MOATBCPKAAOIIUE OCHOBHBIC ITOJIOKCHUA MOHCKYHHPHOKHHCTH‘ICCKOI;'I TCOpHH.

TEIa.

Monenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOsTHUI BemlecTBa. Kpucrammmueckue u amopHbIe
OObsicHEeHHE CBOWCTB Ta3oB, XUIKOCTEH W TBEPABIX TEJI HAa OCHOBE TOJIOXCHHH MOJICKYJISIPHO--

KHMHETHYECKOM TCOpHU. CMauuBaHue U KallWJUIAPHBIC SIBJICHUA. TemnoBoe paciiipCHuC U CIKaTUC.

Temnepatypa. CBs3p TemmepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JBIKEHHUS YacTHll. BHyTpeHHss

sHeprusi. CrnocoObl M3MEHEHHWsT BHYTPEHHEH OSHEpruu: TeIulonepenada U COBEpIIeHHEe padoThl. Buiibl
TEIUIONEPEIau: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IyUYCHUE.

KonuuecTBo Temorel. YaenbHas TEIUIOEMKOCTh BeIIECTBA. TEMIO00OMEH M TEIJIOBOE paBHOBECHE.

VYpaBHenue temnoBoro Oananca. [lnaBieHwe W OTBepAEBaHME KPHUCTAJUIMYECKUX BEIIECTB. YENbHAS
terora 1wiaBneHus. IlapooOpazoBanme u koHneHcauus. Mcmapenue. Kumenume. YiaenpHas TteruioTta
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIEPATYPbI KUIIEHHS OT aTMOC(HEPHOT0 JaBICHHUS.

Brnaxnocts Bo3ayXa.
OHeprus TOIUIMBA. Y IeIbHAasl TEIJIOTa CTOPAHHUS.
[Mpuntunsr padotel TeruoBbix asurareneit KIIJ| TemmoBoro apuratens. TerioBele ABUTATeNn U

3aIUTa OKPYKAKOIICH CPEIbI.

3akoH COXPAHCHUA U NPCBPALICHUS SHCPIru B TCIUIOBBIX MPOLCCCaX.

Jlemoncmpavyuu.
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13.

Ha6motenne OpoyHOBCKOTO JIBHYKEHHUSI.
Ha6monenue nuddysun.
HaGrotenne SBICHUI CMAYMBAHMS M KAITJUTSIPHBIX SBJICHUM.
HaGmroenre TeniaoBoro pacuimpeHus Tel.
W3meHeHne qaBiieHUs ra3a Mpyu U3MEHEHUN 00bhEMA U HAarpeBAaHUH W OXJIAXKICHHH.
[IpaBuiia u3MepeHus TeMIeparypsbl.
Bupael Terionepenayu.
OxJtaxIeHre Py COBEPIICHUU PaOOTHI.
HarpeBanue npu coBepieHIHE padOThI BHEITHUMH CHUJIAMH.
. CpaBHEHHE TEIJIOEMKOCTEH pa3IMYHbBIX BEIICCTB.
. HaOiromenune kumenus.
. HaGnroenue nocTosHCTBA TeMIIepaTyphbl IPH IJIaBICHUU.
Mopenu TeIIOBEIX ABUTATEIIECH.

Jlabopamopusie pabomol u onvimol.
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10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKEHHUSL.

OnpITHI IO BRIPAIIMBAHUIO KPUCTAIOB TIOBAPEHHOW COJIM WM caxapa.

OnpIThI 10 HAOTIOEHUIO TETJIOBOTO PACIIMPEHMSI Ta30B, )KUKOCTEN U TBEPABIX TEl.

Omnpenenenue 1aBaeHNs BO3AyXa B OasIOHE IINPHILIA.

OnpIThI, 1EMOHCTPUPYIOLINE 3aBUCHMOCTh JIaBJIEHUS BO3[yXa OT €ro 00b€Ma M HarpeBaHUs WU
OXJIAKICHUS.

[IpoBepka rumoTessbl JMHEWHON 3aBUCHUMOCTH JUIMHBI CTOJOMKA >KUIKOCTH B TEPMOMETPHUECKOMN
TpyOKe OT TeMIeparyphbl.

Habmtonienne m3MeHeHuss BHYTPEHHEH SHEpPruM Tena B pe3ysbTaTe TeIulonepenaud U paboThl
BHEIIHUX CHUIIL.

Wccnenosanue siBieHns TeriooOMeHa Mpy CMEIIMBAaHUM XOJIOJHOM U ropsiueil BOJBI.

OmnpeneneHre KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH IMpH TEII00OOMEHEe C HarpeTbiM
METAITNYECKUM LIUITUHAPOM.

Onpenenenne yaenbHON TEMIOEMKOCTH BELIECTBA.

HccnenoBanue npoiecca uCHapeHusl.

OnpeneneHne OTHOCUTENIBHOM BIaXXHOCTH BO3AYyXa.

Onpenenenne yaeabHOW TEIUIOTHI TJIaBJICHUS JIbJA.

Pa3nes 7. DiiekTpuyeckue M MATHUTHBIC SIBJICHHS.

DnekTpusanusa Ten. J[Ba poaa AlEKTpUUECKUX 3apsaiaoB. BzanmmopaeicTBHe 3apsiKEHHBIX Tel. 3aKOH

Kynona (3aBUCHMOCTb CUJIBI B3aUMOJIEHCTBUSI 3aPsKEHHBIX TEJ OT BEJIMUMHBI 3apsiIOB U PACCTOSTHUS MEKITY
TeJIaMH ).

Onextpuueckoe rmonie. Hampspk€HHOCTh — anekTpuyeckoro mois. IlpuHnun — cymepro3unuu

ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenn snexTpuueckux 3apsaoB. OJIEMEHTapHbI 3jekTpuueckuil 3apsa. CrTpoeHue aroma.
[IpoBOIHMKYM M AMDIIEKTPUKHU. 3aKOH COXPAHEHUSI SJIEKTPUYECKOIO 3apsiia.

DNEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. VICTOUHUKU MOCTOSIHHOTO TOKA.
JIefCTBUS 2JIEKTPUUECKOTO TOKa (TEMIOBOE, XUMUUYECKOe, MAarHUTHOE). DJIEKTPUUECKHUI TOK B KHIKOCTIX U
rasax.

Onektpruueckass nenb. Cuna Toka. OjeKTpuyeckoe HanpspkeHue. CONpOTUBIEHHME IPOBOJHUKA.
VY aenpHOE cONpOTUBIIEHHUE BellecTBa. 3akoH Oma 11s yuyactka nenu. [locienoBarenbHoe U napajuieabHOE
COEJIMHEHHE MPOBOJHUKOB.

PabGota M MOIIHOCTH 3JIEKTPHUECKOro ToKa. 3akoH Jxoyms—JleHma. DnekTpuueckue Uenu Hu
MOTpeOUTENH IEKTPUUECKOl sHeprun B 6bITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MAarHUTHI. B3anMo1eiCTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHOE 1noJjie. MarHuTHoOE 1oJe
3eMiIM M ero 3HadyeHue JJiA KU3HU Ha 3emie. OnbeiT Dpcrena. MarHUTHOE MOJE€ 3JIEKTPUYECKOro TOKa.
[IpuMeHeHne >JIEKTPOMAarHUTOB B TEXHUKE. JleficTBME MarHUTHOrO TMOJsi HAa TMPOBOJHUK C TOKOM.
DneKkTpoABUraTellb IOCTOSHHOIO TOKa. cnosib30BaHue 31€KTpoABUTaTENel B TEXHUYECKUX YCTPOIMCTBAX U
Ha TPAHCIOPTE.

Onbitel Dapanes. SBneHue saeKTpoMarHUTHONM MHAYKUWU. [IpaBmiio Jlenma. DiekTporeHepartop.
CrocoObl  TIONTyYEHUS] DIEKTPUYECKOH SHEPrud. ODJIEKTPOCTAHIIMKM HAa BO30OHOBISIEMBIX HMCTOYHHUKAX
SHEPTHUH.

Jemoncmpayuu.

DnekTpu3anus Tel.
JIBa poaa 3JIeKTpUUYECKUX 3apSAJIOB U B3AUMOAECHCTBUE 3aAPSHKEHHBIX TEL.
Y CeTpoiCTBO U IEHCTBHE 3IEKTPOCKONA.
DnexTpocTaTuuecKas HHAYKIHS.
3aKOH COXpaHEHUS MIEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHHUI 3JIEKTPUYECKOTO MOJIS.
HcTouHNKH TOCTOSHHOTO TOKA.
JlericTBUS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUN TOK B KUIKOCTH.
. I'a30BBIH pazps.
. I3mepenue cuiibl Toka aMrepmMeTpoM.
. I3MepeHnue 351eKTpruuecKoro Hanpsi>KeHHsl BOJIBTMETPOM.
. PeocTtar 1 MarasuH conpoTUBIICHUI.
. BzaumopelicTBre MOCTOSSHHBIX MAarHUTOB.
. MoaenrpoBaHue HEBO3MOKHOCTH pa3AeieHUs IMOJOCOB MAarHUTA.
. MoaenrpoBaHre MAarHUTHBIX MOJE€H NOCTOSHHBIX MAarHUTOB.
. OmbIT Dpcrena.
. MaruutHoe nosie Toka. DIeKTPOMarHur.
. JleficTBHEe MarHUTHOTO MOJI HA MPOBOIHUK C TOKOM.
. DNEeKTPOJIBUraTeIb MOCTOSHHOTO TOKA.
. MccnenoBanue siBIIeHUSI DJIEKTPOMArHUTHOM UHTYKIIUH.
. OnbiTel @apajes.
. 3aBHCHMOCTb HAMPABIICHUS] HHAYKIIMOHHOTO TOKa OT YCJIOBHI €r0 BOZHUKHOBEHUS.
25. DNIeKTpOoreHepaTop MOCTOSTHHOTO TOKa.
Jlabopamopuvie pabomsl u onsimol.
OnbITHI 10 HAOTIOCHHUIO SNIEKTPU3AIUH TeTl HHIYKIIMEH U PH COMNPUKOCHOBEHUH.
HccnenoBanue neicTBUS 3IEKTPUUYECKOTO MOJIS HA MPOBOJIHUKH M TUAJICKTPUKH.
COopka u mpoBepKa padOoThI IEKTPHUUECKOH IIeTH MOCTOSHHOTO TOKA.
N3mMepeHne u peryampoBaHHue CHIIbI TOKA.
N3mepenue u perynupoBaHue HapsiKEHUSL.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UIIYIIETO YEPE3 PE3UCTOP, OT CONMPOTUBIICHUSI PE3UCTOPA U
HaIpsKEHUS Ha PE3UCTOPE.
7. OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb JJIEKTPUUECKOTO COMPOTHBICHUS MPOBOJHUKA OT €ro
JUTUHBI, TUTOIAIA MTOMEPEYHOr0 CEUEHU U MaTepuana.
8. IlpoBepka mpaBuiia CI0KEHUS HAPSHKEHUH MPU MOCIIEI0BATEIbHOM COEIMHEHHUH JIBYX PE3UCTOPOB.
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9. IlpoBepka npaBuia Juisl CUJIBI TOKA IPU NApaIeIbHOM COEIMHEHUH PE3UCTOPOB.

10. OnpezneneHue padOThI AIEKTPUUECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOP.

11. OnpeneneHre MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYLIETO YEPE3 JIAMIIOUKY, OT HAIIPSKEHUS HA HEU.

13. Onpenenenue KIIJ[ narpeBarens.

14. MccnenoBanne MarHUTHOTO B3aUMOJIEHCTBUS IIOCTOSIHHBIX MATHUTOB.

15. M3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPU X OObEIMHEHUH U Pa3/ICICHUH.

16. MccnenoBanue neicTBUS MIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnbITHI, JEMOHCTPUPYIOLIME 3aBUCHMOCTb CHUJIbI B3aUMOJEHCTBUS KaTylIKU C TOKOM U MarHura ot
CHJIBI TOKA U HAIPaBJICHUS TOKA B KATYILKE.

18. M3yueHue neiiCTBUS MarHUTHOTO I10JIsl HA IPOBOJHUK C TOKOM.

19. KoHCcTpyupoBaHue U U3ydeHUEe pabOThl JIEKTPOABUIaTEN.

20. M3mepenue KIIJI snmekTpoaBUraTeIbHOM YCTAHOBKH.

21. OnbITEI MO MCCIENOBAHUIO SBJICHUS DJIEKTPOMATHUTHOW HWHAYKLIHMH: HCCIENOBAaHUE HW3MEHEHWH
3HAUEHUS U HAIIPaBJIEHUs WHIYKIIMOHHOTO TOKA.

9 KJIACC (6a30Bblii YPOBEHbB)

Paznen 8. Mexannueckue siBJICHUS.

Mexanuueckoe jBwkeHue. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCHUTEIBHOCTH
MEXaHMYECKOT0 JBMKECHMS. PaBHOMEpHOE NpsAMOIMHEWHOE ABM)KEeHHE. HepaBHOMEpHOE NpSMOJIMHENHHOE
nBukeHue. CpeHsisi © MTHOBEHHAs: CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHOyckopeHHOe npsMoiinHeHoe nBmxenue. Coboanoe nagaenue. OneiTel [Mamues.

PaBHOMepHOE nBIKEeHWE TO OKpyxkHOcTH. Ilepmon m wacrora obOpamienus. JIMHEWHAs W yriioBas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

IlepBeit 3akoH Hprotona. Bropoi 3axkoH Herorona. Tperunt 3akoH Herorona. IIpunnun
CYIEPIO3HULIMU CUIIL.

Cuna ynpyroctu. 3akon ['yka. Cuiia TpeHUs: Cuiia TPEHUS! CKOJIBKEHHS, CHJIa TPEHUS MOKOsI, IPYTrue
BU/IbI TPEHHUS.

Cuna TSKEeCTU U 3aKOH BCEMUPHOI'O TATOTEHUS. Y CKOPEHHE CBOOOJHOrO NajieHus. [IBuxKeHune miaHeT
Bokpyr CousHna. IlepBas kocMudeckas ckopocTb. HeBecoMocCTh U neperpyskH.

PaBHoBecue MarepuanbHOM TOUKH. AOCOMIOTHO TBEpPAOE Teno. PaBHoBecue TBEpAOrO TEnma C
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. LIeHTp TsokecTH.

Nmnynec tena. U3menenne umnynbca. Mmynbe cuiibl. 3aKOH COXpaHEHUs UMIyJbca. PeakTnBHOE
JBUKCHHUE.

Mexannueckass pabota U MolHOCTb. PaboTa cui TsbKeCcTH, Yynpyroctd, TpeHus. CBsi3b SHEPruu U
paOotsl. [loTeHnManbHas 3HEprus Teja, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMid. [loTeHunanbHas 3Heprus
ckaroil npyxuHbl. Kunernueckas sHeprusi. Teopema O KHHETHYECKOM SHEpruu. 3aKOH COXpaHEHUS
MEXaHUYECKON YHEPTUU.

Jemoncmpayuu.
Habnronenne MexaHM4YecKoro ABMXKEHHSI TeJla OTHOCUTENIBHO PAa3HbIX TeNl OTCUETA.
CpaBHeHHe myTed W TPAEKTOPHIl ABM)KEHHS OJAHOIO U TOTO K€ TeJa OTHOCUTEIBHO Pa3HbIX TEJ
OTCU€Ta.
N3mepenne CKkopoCTH U YCKOPEHHUs NPSMOINHENHOTO ABUKECHUS.
HccenenoBanue npu3HakoB paBHOYCKOPEHHOT'O IBUKCHHUS.
Habitoienue 1BMKEHUs Tella 0 OKPYKHOCTH.
HaGntonenne MexaHMYeCKUX SIBICHHUH, Mpoucxoasumx B cucteme orcuéra «Tenexxka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCUTEIIbHO KaOMHETa (QU3HUKH.
7. 3aBHCHUMOCTb YCKOPEHUS TeJla OT MacChl Tea U ACHCTBYIOLIEH Ha HETO CUJIBI.
8. HaOmronenue paBeHCTBa CUJI IPU B3aUMOJECHCTBUM TE.
9. H3meHeHue Beca Tena IpU YCKOPEHHOM JIBUKEHUH.
10. Ileperaua ummnyJibca Mpy B3aUMOJIECUCTBUY TEI.
11. IIpeoOpa3oBaHus SJHEPTUH NIPH B3aUMOIECHCTBHH Tell.
12. CoxpaHeHUE UMIIyJIbCca IPU HEYIPYTOM B3aUMOJACHCTBUM.
13. CoxpaHeHue UMIysbca Mpu abCOIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
14. HaGmroieHue peakTUBHOT'O JIBUKEHUS.
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15.
16.

CoxpaHeHue MEXaHU4EeCKOH SHEPTHH MTPU CBOOOTHOM MaICHHUH.
CoxpaHeHre MEXaHMYECKOW SHEPTUH MPU JBUKEHUU TeNa MOJ AEUCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

© N

10.

11.

KonctpynpoBanue TpakTa sl pa3roHa W JaJIbHEWIIEr0 paBHOMEPHOTO IBIDKEHUS IMapUKa HWIIH
TEIICHKKH.

OrmpenenieHne CpeIHEH CKOPOCTH CKOJIBKEHHS Opycka WM ABWXKEHUS IapuKa MO HAKJIOHHOM
IUIOCKOCTH.

OrnpesenieHne yCKOPEHUS Tea Mpy PaBHOYCKOPEHHOM JBMIYKEHUH 10 HAKJIOHHOU TIJIOCKOCTH.
HccnenoBanne 3aBUCMMOCTH IYTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBIDKCHHM 0€3 HayallbHOU
CKOPOCTH.

[IpoBepka THIOTE3bI: €CIM MPU PABHOYCKOPCHHOM JIBIDKEHWH 0€3 HadallbHOM CKOPOCTH IMYTH
OTHOCATCS KaK psiJi HEYETHBIX YHCEIT, TO COOTBETCTBYIOIIUE MIPOMEKYTKHA BPEMEHU OJMHAKOBHI.
I/ICCHGI[OBaHI/Ie 3aBUCUMOCTU CHUJIBI TpeHI/DI CKOJIBXXCHHUA OT CUJIBI HOpMaJIBHOFO JdaBJICHUSL.
Omnpenenenne ko3P PUIIIEHTA TPECHUS CKOTBKCHHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Ompenenenne pabOTHl CHIIBI TPEHHS IPH PABHOMEPHOM JIBMDKCHHH Tejla IO TOPHU30HTAIBHOM
MTOBEPXHOCTH.

Ompenenenue pabOThI CHUIIBI YIIPYTOCTH MPHU MOABEME TPy3a C HCIOJIB30BAHHEM HETOJBHIKHOTO H
IIOJIBYDKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUS SHEPTUU.

Pa3nen 9. Mexannuyeckue Koj1e0aHUs U BOJIHDI.

KonebarenbHoe asmxenue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHMIA: MEPHOJ, 4acTOTa, aMIUIUTYAA.

Matemaruueckuii U Npy>KUHHBIN MasTHUKY. [IpeBpallienue 3Hepruu npu KojaedarenbHOM ABUKEHUU.

3aTyxa101uHe KoJe0aHusI. BBIHY)K,HGHHBIG konebanus. Pesonanc. Mexannueckue BONHBL. CBoicTBa

MEXaHUYECKHX BOJH. [IpooibHbIE U MONepeYHble BOIHBI. [[JIMHA BOJIHBI U CKOPOCTh €€ paclpOoCTPaHECHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TeENE, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK u yIbTpa3BYK.

Hemoncmpayuu.
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Habnronenune xoneGaHuii TeJI MO/ IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habntonenue koneOaHuil rpy3a Ha HUTU U Ha TIPY’>KUHE.

Habnronenne BBIHYXICHHBIX KOJIeOaHUI U pe30HaHca.

Pacnpoctpanenue npo0IbHbIX U ONEPEUHBIX BOJIH (Ha MOJEINN).

HabintoieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKycTHYeCKHi pe30HaHC.

Jlabopamopuvie pabomol u onvimol.

I o

Omnpenenenre 4acTOTHl U Mepro/ia KoueOaH!il MaTeMaTHIeCKOr0 MasiTHUKA.

Ormpenenenne 4aCTOTHI ¥ IEPHO/Ia KOJICOAHHM MPY>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TieproAa KoJeOaHU OIBEIICHHOTO K HUTHU TPpy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Teproa KoJIeOaHUN MIPYKWHHOTO MAasgTHUKA OT MacChl Tpy3a.
[TpoBepka HE3aBUCUMOCTH MEpPHOJIa KoJieOaHH rpy3a, OIBEIICHHOTO K HUTH, OT MacChl Ipys3a.
OnbIThI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh NEpHUoAa KoieOaHUMN MPYKUHHOTO MasiTHUKA OT MaccChl
rpy3a U *KECTKOCTHU MPYKUHBI.

N3mepenne yckopeHus cBOOOHOTO MMaICHHUS.

Pa3z[en 10. D1eKTPOMArHUTHOE MOJ1€ M 3JIeKTPOMAarHUTHbIC BOJIHBI.

DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMArHuTHbIC BOJIHBL. CBOMCTBA 3JIEKTpOMAarHUTHHIX BOJH. Illkama

QJICKTPOMArHUTHBIX BOJIH. Hcnons3oBaHue OJICKTPOMArdMTHBIX BOJIH JJIA COTOBOM CBS3H.

DJeKTpoMarHuTHas nmpupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BomnHoBEBIE cBOiCTBa CBETA.

Jlabopamopuvie pabomsl u onvimol.

1.

I/I3y‘-ICHI/IC CBONCTB QJICKTPOMAIrHUTHBIX BOJIH € ITIOMOIIBIO MOOHUIILHOTO TCHC(bOHa.

Pa3znea 11. CBeroBbIe IBJICHUS.
JlyueBass monenb cBera. Mctounuku cBera. [IpsimonuHeiiHoe pacnpocTpaHeHUE cBeTa. 3aTMEHUs
Connua un Jlynsl. Otpaxenue cera. [lnockoe 3epkaiio. 3akoH OTpa’KE€HUs CBETA.



IIpenomiienne cBera. 3akoH mpernoMieHUs cBera. IlolHOe BHYTpEeHHEE OTpa)k€HHUE CBETa.

Hcmons30BaHue MOIHOTO BHYTPCHHETO OTPAXKCHHUA B OIITUYCCKUX CBCTOBOJAX.

JIunza. Xop nyyeit B muH3e. OnTudeckas cucreMa ¢oroarinapara, MUKpOCKOIa U Teleckona. a3 kak

ONTHUYECKas cucTeMa. bn3opykocTh U JalbHO30PKOCTb.

Paznoxenune Oenoro cBera B cmekrtp. OnbiTel HproToHa. CroXeHHE CHIEKTPaJbHBIX I[BETOB.

,HI/ICHepCI/IH CBCTaA.
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Jemoncmpayuu.

[IpsiMosinHeitHOe pacpocTpaHeHHEe CBETa.

OtpaxxeHue cBera.

ITomyyenue n300pa>keHUH B INIOCKOM, BOTHYTOM M BBIIIYKJIOM 3€pKajiax.
IIpenomiienue ceera.

OnTHYECKUN CBETOBOI.

Xon ydeit B cobuparoieit TuH3e.

XoJ ny4deil B pacCerBarolleu JIMH3E.

[Tonmy4yenne n300paXkeHUIA C ITOMOIIBIO JIMH3.

ITpunnun neiictus ¢oroannapara, MUKpPOCKOIIA U TEJIECKOIA.

10 Mopeins rnasa.
11. PasnoskeHue 6e0ro cBeTa B CIICKTP.
12. Tlomydenue 0enoro cBETa MpH CI0KECHUU CBETA PA3HBIX 1IBETOB.

1.
2.

N o ok

Jlabopamopuuvie pabomot u onvimel.

HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKEHUSI CBETOBOTO JIy4a OT yIJia TaIeHHsI.

W3yueHne xapakTepUCTHK H300paKCHUS IPEMETa B INIOCKOM 3epKaJle.

HccnenoBanue 3aBUCUMOCTH yIJia TPEIOMIICHHSI CBETOBOTO JIy4a OT YIJjla MaJACHUS Ha TPAHUIE
«BO3yX—CTEKIION.

[Tonyuyenune n300paskeHHt C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenre GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAFOIIEH JTMH3BI.

OMnBITH IO PA3TIOKEHHUIO OETOTO CBETA B CHEKTP.

OMnbITHI IO BOCIIPHUATHIO IIBETA IPEAMETOB IPH WX HAOIIOJICHUN Yepe3 IBETOBBIC (DUIBTPHI.

Pa3)1e.11 12. KBanToBbIe IBJICHHUS.
OmnsiTel Pezepdopaa u manerapHas mojens aroma. Monens atoma bopa. Mcnyckanue u nornouieHue

ceera aroMoM. KBaHTHI. JIMHENYaThIE CLIEKTPHI.

PannoakTUBHOCTE. AJ'IL(I)a, Octa- u raMma-us3JjIydyCcHUsl. CTpOCHI/Ie ATOMHOTO sAApa. HYKJ'IOHHaSI MOACIIb

aToMHOro siapa. M3otonsl. PagnoaktuBHbIe npeBpaienus. [lepuos nomypacmaga aTOMHBIX sIED.

ﬂﬂepHHe pCaKkIuu. 3aKOHBI COXPAHCHUA 3apAa0BOTO U MAaCCOBOI'0 YHUCCII. 3Hepr1/151 CBsA3U aTOMHBIX

anep. CBs3b Macchl U 3Heprun. Peakuuu cuntesa u nenenus saep. Mcrounnku sHepruu CosHIA U 3BE3 .

I o

1.
2.
3.

AnepHas sHepreTuka. JleiicTBUs paAOaKTUBHBIX U3JIy4€HHUI Ha )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.

CrieKTphl U3ITydeHUs U MOTJIOIIEHUS.

CrieKTphl pa3auyuHbIX T'a30B.

Crnektp Bonopoza.

Habmtonienue TpekoB B kamepe BunbcoHa.

Pabora cuéTurka HOHU3UPYIOLUUX U3TYyYEeHUH.

Perucrpanus nsinydeHus: npupoOAHBIX MUHEPAIOB U ITPOTYKTOB.

Jlabopamopuwvie padbomol u onvimol.

HabitoieHne CriIomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHUS.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHU YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim).
N3mepenue paaroakTuBHOTO (oHa.

IToBTOpPHTE/IBLHO-000011IAK0 LN MOLYTb.
[ToBTOpHUTENEHO-0000IIAONINIT  MOJYAb TMpEIHA3HAYEeH IS CHUCTEMaTH3aluu u  000O0IIeHHs

MPEIMETHOTO CO/IEP’KAaHUS U OIBITA JAEATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YYEHUH BCEro Kypca (pU3UKH, a
TaKXKe JUId TOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 53K3aMeHy Mo (u3uke ajis 00ydaromuxcs,
BBIOPABIINX ATOT YUE€OHBIH MpeMeT.

HpI/I N3YUCHUHN JAaHHOT'O MOAYJIA pCAIIU3YIOTCA U CUCTCMATH3UPYIOTCS BUABI ACATCIILHOCTU, HA OCHOBC

KOTOPBIX o0ecreynBaeTcs JOCTMOKCHUE MPEAMCTHBIX W MCETAIIPCAMETHBIX IINIAHUPYEMBIX PE3YyJIbTATOB
o6yquI/151, (I)OpMI/IpyeTC}I C€CTCCTBCHHOHAY4YHAs 'paMOTHOCTb: OCBOCHHUC HAYYHBLIX MCTOAOB HUCCICOOBAHUA



SABJICHUA TPUPOABI M TEXHUKH, OBJAJECHHE YMEHUSAMH OOBACHATH (PU3MUECKUE SBICHHS, NPUMEHSS
IIOJIy4YCHHBIEC 3HAHMS, PEIIATh 337a4d, B TOM YHCJIE KAYECTBEHHBIC U DKCIIEPUMEHTAIIbHBIE.

[IpyHIMIIHABHO JEATENBHOCTHBIA XapakTep HJaHHOIO pasjerna peanusyercs 3a CY€T TOro, 4To
o0yyaromuecs: BHIIOIHSIOT 3aJaHHsl, B KOTOPBIX UM IIPEUIaraercs:

Ha OCHOBE IMOJYYCHHBIX 3HAHMW pACIO3HABATh W HAYYHO OOBSICHATH (PU3MUECKUE SIBICHUS B
OKpY>KaroIllel IPUPOJIE U TIOBCEIHEBHOM KU3HH;

MCIOJIb30BATh HAYYHBIE METO/bI HUCCIICAOBAHUS (PU3MUECKUX SBICHUH, B TOM YHCIE JJISI MPOBEPKU
TUIOTE3 U NOJyYEHHUS] TEOPETUYECKUX BBIBOZIOB;
OOBSICHATh HAay4HBIE OCHOBBI HauOoJiee BAXKHBIX JOCTIDXKEHUH COBPEMEHHBIX TEXHOJIOTHM, Hampumep,
IIPAKTUYECKOI0 HCIOJIb30BaHUS PA3JIUYHBIX HCTOYHMKOB JHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHUS H
COXpaHEHUs BCEX U3BECTHBIX BUJIOB YHEPTHH.



IINTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI OCBOEHUA
YYEBHOTI'O ITPEJIMETA «®U3UKA»

N3ydyenue yueOHOro mpemmera «®dus3uka» Ha ypoBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUS JOHKHO
o0ecrneunBaTh TOCTHKEHUE CIEAYIONINX JTUYHOCTHBIX, METAIPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

IlaTpuoTHyeckoe BoCIUTAHHUE:

- IPOSIBIICHUE MHTEPECA K UCTOPHH U COBPEMEHHOMY COCTOSTHHIO POCCHICKON (PM3NYIECKON HAYKH;

- IGHHOCTHOE OTHOIICHUE K JOCTHKEHHUSIM POCCHUICKUX YUEHBIX (DU3HKOB.

I'pa:kianckoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYX/I€HUU OOIIECTBEHHO-3HAYMMBIX M STUYECKUX

po0JieM, CBSI3aHHBIX C MPAKTUICCKUM IIPUMEHEHUEM JTOCTHKCHUN (DU3HKH;

- 0CO3HAHHUE BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIILHOCTH YUEHOTO.

JcTeTHYecKoe BOCIIUTAHNE:

- BOCIIPHUATHE SCTETUUECKUX KauecTB (pU3nMueckoil HayKku: €€ rapMOHHUYHOTO ITOCTPOCHUS,

CTPOTOCTH, TOUHOCTH, TAKOHUIHOCTH.

IleHHOCTH HAYYHOIO MO3HAHUS:

- 0CO3HAHUE ICHHOCTU (PU3NICCKON HAYKU KaK MOIIHOTO HHCTPYMEHTA IMO3HAHUS MUPA, OCHOBBI

Pa3BUTHA TEXHOJIOTUHN, BAXKHEHIIIEH COCTABISIIOIICH KYIBTYPBI;

- pa3BUTHE HayYHOU JIF0003HATEIILHOCTH, HHTEPECa K UCCIIEIOBATENHCKOM eI TETbHOCTH.

- (opmMupoBaHHE KYIbTYPbI 370POBbS K SMOIIMOHAIBHOTO 0J1aromnoyydus:
- OCO3HaHUE IEHHOCTH 0e30macHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BaXHOCTHU MPaBHJI OE30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA JOPOTrax, € JICKTPUUECKUM U
TETJIOBBIM O0OPY/IOBAaHUEM B JIOMAITHUX YCIIOBHUSX;
- chopMHUpOBAaHHOCTH HaBbIKA pedieKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO Ke
npaBa y APYyroro 4eioBeKa.

TpynoBoe BociuTanue:

- aKTUBHOC y4YacCTHE B PEIICHUN TPAKTHYSCKHUX 3371a4 (B paMKaX CeMbH, IIKOJIbI, TOPOa, Kpas)

TEXHOJIOTHYECKOM U COLMAIbHOM HAPaBIEHHOCTH, TPEOYIOLIUX B TOM YUCIe U GU3NUYECKUX 3HAHUII;

- HHTEPEC K MPAKTUYECKOMY U3YYCHHIO MPOQECCHii, CBI3aHHBIX C (DU3UKOH.

JKO0JIOrHYeCKOe BOCIIMTAHUE:

- OpHEHTAIMS HA TIPUMEHEHNE PU3NICCKUX 3HAHMI JUTS PEIICHUS 33/1ad B 00JIaCTH OKpYyKaroIen

Cpelibl, TUIAHWPOBAHUS MTOCTYIKOB U OIIEHKU MX BO3MOYKHBIX MOCIIEICTBUMN AJIsl OKPYKaroIei

Ccpenpl,

- 0CO3HaHHE M00aTHLHOTO XapaKTepa HKOJOTHIECKUX MPOOIEM U IMyTeH UX peleHHs.

AanTtanus o0y4ammerocsi K M3BMeHsIIIUMCS YCJIOBHAM COIUAILHONW H MPUPOTHOI Cpeabl:

- MOTpPeOHOCTh BO B3aUMOACHCTBMM TPHU BBHIMOJIHEHWU WCCIEJOBAHUNM W TPOEKTOB (U3UUECKOU

HAIPaBIEHHOCTH, OTKPHITOCTh OIBITY M 3HAHHSIM JIPYTHX;

- MIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO ACSITebHOCTD;

- TOTpeOHOCTh B (DOPMUPOBAHUN HOBBIX 3HAHWM, B TOM YHCIIe (POPMYITHPOBATh UJCH, TIOHSATHUS, TUTIOTE3HI O

(bu3nyecKux 0ObEKTaxX U SIBICHUSX;

- 0CO3HaHME J1e(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEHN B 00JIaCTH (PU3UKH;

- IJTAHUPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHHIA,

- CTpEeMJICHUE aHAJTU3UPOBATh U BHISBIISATH B3AaMMOCBSI3U TPUPOBI, OOIIECTBa M SKOHOMUKH, B TOM YHCIIE C

MCIIONb30BaHUEM (PU3UUYECKUX 3HAHMIA,

- OIlEHKAa CBOWX JCHCTBHHM C YYETOM BIHUSHHSA Ha OKDPYKAIOIIYIO Cpedy, BO3MOXHBIX TIIOOATBHBIX

MOCJIEICTBUH.

METANPEAMETHBIE PE3YJIBTATbBI

YHuBepcajibHbIe O3HABATEIbHbIE 1eHCTBUSA

basoBble JJornueckue aeiicTBUs:

- BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBICHUN);

- yCTaHaBJ'H/IBaTI) CYI]_IGCTBGHHBII\/II HpI/ISHaK KJ'IaCCI/I(l)I/IKaHI/II/I, OCHOBAHUA HJIA 0606H16HI/I${ nu CpaBHeHI/IH;



- BBIIBJISATh 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B paccMaTpuBaeMbIX (DakTax, MAHHBIX M HAOIIONEHUSIX,
OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSIM;

- BBIABJIATH HpI/I‘{I/IHHO-CJIeI[CTBeHHBIG CBsA3U HpI/I I/I3Y‘-I€HI/II/I (1)I/IBI/I‘ICCKI/IX HBJIGHI/Iﬁ nu HpOI_IeCCOB; ACJIaThb
BBIBOJIBI C HWCTIOJB30BAHMEM JICTYKTUBHBIX M HMHIYKTUBHBIX YMO3AKJIIOUCHHWH, BBIIBUTATh THIOTE3BI O
B3aNMOCBA3AX (1)H31/I‘I€CKI/IX BCJIMYHH,

- CaMOCTOSITEIIPHO BBIOMpATh CIOCOO pemieHus ydeOHON (u3nueckoil 3amadn (CpaBHEHUE HECKOIBKUX
BapHAHTOB PEUICHUS, BHIOOP HAHOOJIee MOAXOISINETO C YIETOM CAMOCTOSTEIFHO BBIICTICHHBIX KPUTEPHEB).
Ba3oBrbIe ucciienoBareaLCKUe AeiicTBHA:

- UCTOJIb30BaTh BOIPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMUS;

- MPOBOJUTH IO CAMOCTOSATEIBLHO COCTaBICHHOMY IUIaHY OTBIT, HECIOXHBIN (DU3NYECKHN SKCIEPUMEHT,
HEOOJIBIIIOE MCCIIETOBAaHUE (PUZNICCKOTO SBICHHUS,

- OIICHMBAaTh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, IMOTYUCHHYIO B XOJI€ MCCIICIOBAHUS WU
AKCIIEPUMEHTA;

- CaMOCTOATENIbHO (hopMynupoBaTh 00O0OIICHHUS W BBIBOABI 10 PE3yJabTaTaM IPOBEIEHHOTO HAOIIOICHMS,
OIIbITa, UCCIICAOBAHUA,

- MPOTHO3MPOBaTh BO3MOXKHOE JalIbHEWIee pa3BUTHE (PU3MYECKUX NPOILIECCOB, a TAaKXKE BBIJIBUTATh
HpeI[HOJIO)KeHI/ISI 06 nux pa3BI/ITI/II/I B HOBBIX YCJIOBI/ISIX 1 KOHTCKCTax.

Pa6ora ¢ undopmanmueii:

- NPUMEHATh PA3IUYHbIE METOJbl, HHCTPYMEHTBI M 3alpOChl IPHU IMOUCKE M OTOOpe MH(pOpPMaUU WIH
JAHHBIX ¢ Y4ETOM IPEIOKEHHON yueOHOM (pusnueckoil 3a1auu;

- aHaJIM3UpPOBaTh, CHCTEMATU3WPOBATh M HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUIOB M (OpPM
MIPEICTABIICHHUS;

- CaMOCTOSITENILHO BBIOMPATh ONTHMANBHYIO (HOpMY TpeAcTaBIeHUS MHOOpPMANMKA M HILUTIOCTPHPOBATH
peniaeMbie 3a1a91 HECIOKHBIMU CXEMaMH, JUarpaMMaMK, HHOU TpaduKoi U UX KOMOWHAIIUSIMH.

YHuBepcajibHble KOMMYHHMKATHBHbBIE /IelCTBHSA

OO0menue:

- B Xozie 0OCyXJeHusi yueOHOro marepuaia, pe3ylbTaToB Ja0OpaTOpHBIX pabOT M MPOEKTOB 331aBaTh
BOIIPOCHI IO CYIIECTBY OOCY)KIaeMOW TEeMbl M BBICKAa3bIBaTh HJICH, HAILICJICHHBIC Ha pEHICHUE 3aJa4dl U
nojiiepkaHue O6aroXkenareIbHOCTH OOIIEHUS;

- CONOCTAaBJIATH CBOM CYXICHHS C CY)KICHUSMHU APYTHX YYaCTHHKOB JHMAJora, OOHApYKWBaTh pazinuue U
CXOJICTBO MO3UIINA;

- BEIPA)XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

- MyOJIMYHO MPEJICTABIATh PE3YAbTAThl BBIMOJIHEHHOTO (PU3NYECKOro ONbITa (3KCIIEPUMEHTa, UCCIeIOBaHuS,
MIPOEKTA).

CoBMecTHas 1eSITEIbHOCTD (COTPYAHNYECTBO):

- MOHMMAaThb M HCIIOJIb30BaTh MPEUMYIECTBA KOMAaHJHOW M HHIUBUAYAIbHOW pabOThl HpPHU pEIICHUU
KOHKpETHOH (pu3nuecKkoit mpoOseMsl;

- NpUHMMATh LEJIM COBMECTHOH JEeSATENIbHOCTH, OpPraHW30BBIBaTh JEMCTBHS MO €€ JOCTHXKEHUIO:
pacrpenensTh poju, 00Cyk1aTh MIPOLECCH] M PE3YNbTaThl COBMECTHON PabOThI;

- 00001aTF MHEHUS HECKOJILKHUX JIOIEH;

- BBINOJHATH CBOIO YacTh PabOTHI, JOCTUTas KayeCTBEHHOIO pe3ynbTara [0 CBOEMY HAMpaBICHUIO U
KOOPJMHHUPYSI CBOH JIEHCTBUS C TPYTUMH WICHAMH KOMaH/IbI;

- OLEHHMBAaTh KaueCTBO CBOEro BKJIaJa B OOMMHA MPOAYKT IO KPHUTEPUAM, CAMOCTOATEIBHO
c(OopMyIHPOBAaHHBIM YYAaCTHUKAMU B3aUMOJIEHCTBUSI.

YHuBepcajibHbIe peryJsTUBHbIC AeHCTBHSA

Camoopranuzanus:

- BBIBIATH NPOOJEMBbI B KU3HEHHBIX M Y4YEOHBIX CUTYyallUsX, TPEOYIOIIMX Ui pelleHus (PU3NUECKUX
3HAHUM;

- OPUEHTHPOBATHCS B PA3IMYHBIX MOAXOAAX MPHUHITHUS pelIeHUi (MHAMBUAYaJIbHOE, IPUHATUE PEIICHUS B
rpynIe, IpPUHATHE PELLIEHUH TPYIIION);

- CAMOCTOSITEIILHO COCTABIATH AITOPUTM pelIeHUs (PU3NUECKON 3a/1auyl WM [UIaHa UCCIIE0BAHUS C YUETOM
UMEIOLIUXCS PeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IMpeajaraéMble BapHAHTHI
peLIeHu;



- JIenath BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CamokoHTpoJIb (peduiexkcus):

- JaBaTh aJICKBAaTHYIO OIICHKY CUTYalluy U MIpeJyiaraTh IjaH e¢ U3MEeHEHHS,

- OOBSICHATH TPHUYMHBI JOCTIKCHHUS (HEIOCTVDKEHHS) pe3ylbTaToB MIEATCIBHOCTH, IaBaTbh OLCHKY
pUOOPETEHHOMY OTIBITY;

- BHOCUTH KOPPEKTHUBHI B JACATEIHHOCTD (B TOM YHCIIC B XOJ BBIIOJIHEHHS (PU3MYECKOTO MCCIIEAOBAHUS WIN
IPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, W3MEHUBIIMXCS CHUTYallUd, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIHX TPYAHOCTEH;

- OIICHUBATh COOTBETCTBUE PE3YNIbTATA IIETH U YCIOBUSM.

IMOLMOHAIbHBINA HHTE/JIEKT:

- CTaBUTH ceOs HA MECTO APYroro 4YeloBeKa B XOJE CIOpa WM JUC KyCCUU Ha HAYyYHYIO TEMY, MOHHMATh
MOTHBBI, HAMEPEHUS U JIOTHKY JIPYroro.

IIpunsiTue cedst U APyrux:

- IpU3HaBaTh CBOE MPAaBO Ha OMIMOKY MPU peIIeHUH (U3MYECKHUX 3a]1ad WIN B YTBEPXKICHHUAX HA HAy4YHBIC
TEMBI M TAKOE K€ IPaBO JPYroro.

NPEJIMETHBIE PE3YJIbTATDI

K xoHny oOyueHuss B 7 Kjacce NpeAMETHbIE pe3ylbTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI OTpaXkaTb
c(OPMHUPOBAHHOCTH y OOYJAIOLINXCS YMEHHUN:

- HUCHOJb30BaTh MNOHATHUA: (PU3MUECKHME U XHUMHUYECKUE SIBIICHUS, HAOMIOACHUE, SKCIEPUMEHT, MOJElb,
THIIOTE3a, SIUHHUIBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYJa, arperarHble COCTOSHUS BemecTBa (TBEpHOE,
KHJIKOE, ra3000pa3HOe), MEXaHWYeCKOe MABIKEHHE (PaBHOMEPHOE, HEpaBHOMEPHOE, MPSMOJUHEHHOE),
TPacKTOpHs, paBHOACHCTBYIOIIass cuia, jAcopmanust (ympyras, IUIaCTHYECKas), HEBECOMOCTD,
COOOIIAIOIIUECS COCY/IBI;

- pasznuuarh siBieHUs (Iuddy3us, TEMIOBOE ABMKEHHE YAcCTHIl BEUIECTBA, PAaBHOMEPHOE BUKEHUE,
HEpaBHOMEPHOE IBM)KEHUE, MHEPIMs, B3aUMOJAEHCTBHE TeJl, paBHOBECUE TBEPIBIX TEJI C 3aKPEIIEHHON
OCBIO BpallleHHsI, TIepeaada AaBJICHUs TBEPABIMHU TEIaMH, KUAKOCTSAMHU M ra3aMH, aTMOC(HEpHOE JTaBlICHHE,
IUIaBaHUE TeJ, IPEBPAILEHUS] MEXaHUYECKOI 3HEPrum) M0 ONMCAHUIO UX XapaKTepHBIX CBOICTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBIICHHE;

- pacro3HaBaTh MpPOSBICHUE M3YYEHHBIX (PU3MUECKUX SBJICHUN B OKpYKAIOLIEeM MHUpPE, B TOM YHUCIE
¢u3nveckue SBICHUS B NPUPOAEC: MPUMEPHI JBWKCHUS C PA3TUYHBIMA CKOPOCTSIMHU B XHUBOW M HEKUBOU
npuUpose, NeHcTBHE CUIIbI TPEHUS B NMPHUPOJE U TEXHHUKE, BIUSHHE aTMOC(HEPHOTO JABJIEHUS Ha KHBOMH
OpraHu3M, IUIaBaHWE DPHIO, PBIYAard B TeEJE YEJIOBEKa, MPH STOM IEPEBOAMTH MPAKTUYECKYIO 3ajady B
y4eOHY10, BBIIENATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3MUECKUX SBICHUM;

- ONMCHIBAaTh M3yYCHHBIE CBOWCTBA TN M (DU3MUYECKUE SBICHUS, UCIIONb3Ys (PU3NUECKHE BETMYMHBI (Macca,
00bEM, MIIOTHOCTh BEIECTBA, BpeMs, IyTh, CKOPOCTb, CPEAHAS CKOPOCTh, CUJIA YIIPYTOCTH, CHJIA TSKECTH,
BEC Teja, CUjla TPEHUs, JaBlieHHe (TBEPIOTO TeMa, JKUIAKOCTH, Ta3a), BEITAJKUBAIOIIAs CHJIa, MEXaHWYEeCKast
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KOI((UIMEHT IOJEe3HOro JeHCTBUS MEXaHM3MOB,
KWHETHYECKasi W TIOTCHIHMAJIbHAs DHEPTHsl), TPU ONMHCAHWW TPABHIIBHO TPAKTOBAaTh (DU3MUYECKUI CMBICT
UCMOJNb3YEMbIX BEJIIMYMH, MX OOO3HAaueHWs W €JUHMIBI (DU3MYECKUX BEJIWYMH, HAXOIUTH (hopMyIsl,
CBSI3BIBAIOIINE JIAaHHYIO (U3MYECKYIO BEIWYMHY C JPYTUMH BEIWYHMHAMH, CTPOHUTH TpadUKHA H3YYEeHHBIX
3aBUCUMOCTEH (PU3HUECKUX BEIUYUH;

- XapaKTepH30BaTh CBOWCTBA Tell, (PU3MUYECKUE SBICHUS M TPOIECCHI, MCIIONb3Ys TMpaBUIIa CIOKEHUS CHI
(Bmonb onHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH ApxuMmena, IpaBUJIO PaBHOBECHS pblYara
(Ooka), «30510TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHWYECKOW HSHEpPruM, MpHU 3TOM J1aBaTh
CIIOBECHYIO ()OPMYIHPOBKY 3aKOHA H 3alMChIBaTh €r0 MaTEeMaTHYECKOE BBIPAKEHUE;

- OOBSACHATH (DM3WYECKHE SIBICHUS, TPOIECCHl M CBOWCTBA TEJ, B TOM YHCJIE W B KOHTEKCTE CHTYaIlHii
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUUMHHO--CIIECTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHNE
3 1-2 jmoruyeckux IIaroB ¢ omnopoil Ha 1—2 u3ydeHHBIX CBOMCTBa (U3NYECKUX SIBICHHUM, (PU3NUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

- pemarb pacy€THBIC 3a7a4u B 1—2 NEHCTBHS, UCTIONB3YS 3aKOHBI M OPMYIIBI, CBSI3BIBAIONINE (DU3NICCKIEC
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 33/a4d 3alMChIBaTh KPAaTKOE YCIIOBHE, MOJCTABIATH (hU3NUYECKHUE
BEJIMYMHBI B (POPMYIIBI U IPOBOJUTH PACUE€Thl, HAXOAUThH CIIPABOYHBIC JaHHbIE, HEOOXOAMMBIE JIJIsl PEeICHUS
3aJlay, OLlEHUBATh PEATMCTUYHOCTD MOJyYeHHOU (pU3MUecKoil BETUUUHBL;



- pacmo3HaBaTh HPOOIEMBI, KOTOpbIe MOXHO PEUIMTh MPU MOMOIIM (DPU3MUYECKUX METOJOB, B ONHUCAHUH
UCCIICIOBAaHUS BBIJEIATh IIPOBEPAEMOE IMPEANONIOKEHUE (TMIIOTE3y), pa3ivyarb U HHTEPIPETHPOBATH
MIOJIYYECHHBINH Pe3yJbTaT, HAXOAUTh OIIUOKH B XOJI€ ONbITA, JeNaTh BBIBOJKI I10 €TI0 pe3yNbTaram;
- IPOBOJIUTH OTIBITHI IO HAOMIONCHUIO (PU3UYECKUX SBJICHUN UITN (PU3NIECKUX CBOWCTB TeIl: POPMYITUPOBATH
IIpOBEpsIEMbIE MPEINOIMKEHHs, COOMpaTh YCTAHOBKY U3 MPEIIOKEHHOT0 00OpYIOBAaHUs, 3alUCHIBATH XOJ
OIIBITAa U POPMYIMPOBATH BBIBOIBI;
- BBINOJHATH NPSIMbIE U3MEPEHHs PACCTOSIHUSA, BPEMEHH, MAcChl Tena, 00bEMa, CHIIBI U TEMIEeparypsl C
HCIOJIb30BAaHUEM AaHAJOIOBBIX M ILU(PPOBBIX NPUOOPOB, 3aNKCHIBATh IOKa3aHWs NPUOOPOB C YUYETOM
3aJJaHHO} a0COMIOTHOW OTPEIIHOCTHA U3MEPEHUI;
- NPOBOAUTH HUCCIEIOBAHHE 3aBHUCUMOCTU OJHOW (DPU3MUYECKOM BENMYMHBI OT JPYrod € HCHOJIb30BAaHUEM
OPSMBIX HM3MEPEeHU# (3aBUCHUMOCTH IYyTH PAaBHOMEPHO JIBMKYIIETOCS Tella OT BPEMEHM IBM)KCHUS Tena,
CHJIBl TPEHHUS CKOJIBKEHMs OT Beca Tella, KauyecTBa 0OpabOTKM MMOBEPXHOCTEH TENl U HE3aBUCUMOCTU CHIIBI
TPEHHUS OT IUIOLIAAN COTPUKOCHOBEHUS TEJ, CHJIBI YIPYTOCTH OT Y/UIMHEHHs TPYXHHBI, BHITAIKHBAIOLICH
CHJIBl OT 00BbEMA MOrPYKEHHON YacTH Tejla M OT IUIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH
TeNna, OT TIyOMHBI, Ha KOTOPYIO MOTPYXEHO TEJO, YCIOBUHM IUIABaHUS TeJl, YCIOBHH PaBHOBECHS phluara u
0JI0KOB), y4acTBOBaTb B IUIAHUPOBAHUU Y4E€OHOIO HCCIIEAOBaHMs, COOMpaTh YCTAaHOBKY U BBIIOJHSTH
U3MEpEHUs, CIeAysl MpPEUIOKCHHOMY IUIaHy, (UKCHUPOBATh pE3yIbTaThl TOJIYYEHHOW 3aBUCHMOCTH
(Gu3nYecKUX BEIMYMH B BHJE MNPEUIOKEHHbIX TAaONMIl U TpadUKOB, A€IaTh BHIBOABI 110 pPe3yibTaram
WCCIIC/IOBaHHS;
- IPOBOJUTH KOCBEHHbIE M3MEpeHMs (PU3MUYECKUX BEJIWYMH (TUIOTHOCTH BEIECTBA JKUAKOCTH U TBEPIOTO
TeJa, CHJia TPEHHsSI CKOJIbKEHUS, TaBIICHUE BO3yXa, BRITAJKUBAIOIIAs CHJIA, ICHCTBYIOIIAs HA TIOTPYKEHHOE
B KHMJKOCTb Teso, KO3(pULIUEHT IMOJe3HOro IEWCTBUS MHPOCTHIX MEXaHU3MOB), CIlelys HpPElJIOKECHHOM
WHCTPYKIIMU: TIPH BBIIIOJHEHUN HM3MEpPEHH COOMpaTh AKCIEPHUMEHTAIBHYIO YCTAHOBKY M BBIYHCISTH
3HauY€HHE NCKOMOW BEJINYHHBI,
- co0III01aTh MpaBmiia TEXHUKKA O€30MaCHOCTH MU paboTe ¢ 1a00opaTopHBIM 000PYIOBAHUEM;
- YKa3bIBaTh NPUHLUIIBI ACHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BEChI, TEPMOMETP, AUHAMOMETD,
cooOmIarommecs coCyapl, 6apoMeTp, plyar, MOJBMKHBIA U HETTOJBM)KHBINA OJIOK, HAKIIOHHAS TUIOCKOCTH;
- XapaKTepHU30BaTh NPUHIMIIBI JEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOICTB C OMOpPOI Ha UX
ornucaHus (B TOM YHWCIE: TOAUIMITHUKHA, YCTPOWCTBO BOJOIPOBOJA, THIAPABIMYECKUI Ipecc, MaHOMETD,
BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp), MCIOIb3ysl 3HAHUS O CBOMCTBaX (U3MYECKUX SBICHUH U
HEoOXonuMBbIe (PU3NIECKHE 3aKOHBI U 3AKOHOMEPHOCTH;
- IPUBOJUTH IPUMEPHI (HAXOIUTh HHPOPMAIIMIO O MPUMEPAX) MPAKTUUYECKOTO UCIOIb30BAHUS (PU3MUECKUX
3HAHUUA B TOBCEIHEBHOW JKM3HU JUIsl oOecreueHusi 0e30MacHOCTH NpuU oOpalleHuH ¢ NpudopamMu U
TeXHUYECKMMHU YCTPOWCTBAMH, COXPAHEHUS 37I0POBbs U COOJIONEHHUS HOPM 3KOJOTHYECKOrO MOBEICHMS B
OKpYKAIOUIEH Cpere;
- OCYLIECTBIISATH OTOOP UCTOYHHMKOB MH(poOpMaluu B MHTEpHETE B COOTBETCTBUM C 3aJaHHBIM IOMCKOBBIM
3alpocoM, Ha OCHOBE HUMEIOINIUXCS 3HAHWH W TyTEM CpaBHEHHUS PA3JIUYHBIX HCTOYHUKOB BBIICISTH
MH(OPMALIUIO, KOTOPasi SBJISETCS IPOTUBOPEUMBON MIIM MOXKET OBITh HETOCTOBEPHOM;
- WCTOJNB30BaTh TPW BBINIOJHEHWH YUYEOHBIX 33/IaHU HAydHO--TIOMYJSIPHYIO JIUTEPaTypy (U3HUYECKOTO
COZIEp’KaHMs, CIIPaBOYHBIE Marepuaibl, pecypchl cetn VHTepHeT, BiaaeTh NpUEMaMU KOHCIIEKTUPOBAHMS
TeKcTa, MpeoOpa3zoBaHusl UHPOPMALIUK U3 OTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
- Cco3JaBaTb COOCTBEHHBIE KpaTKWE MHUCBMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 MCTOYHHKOB
nH(popMauu GU3NYECKOTO COAEPKaHUs, B TOM UKCIIe MyOIMYHO JIe]aTh KpaTKUue COOOLIEHUS O pe3ynbTaTax
IPOEKTOB MJIM YYEOHBIX HCCIEIOBaHUM, MPU 3TOM TPAMOTHO MCIIOJIb30BATh W3YUEHHBINH MOHATUHHBIN
armapar Kypca (M3HUKH, COPOBOXK/IATh BBICTYIIJICHHE IPE3CHTAINCH;
- TpU BBINOJHEHUHM Y4YeOHBIX IPOEKTOB W HCCIENOBAHUI paclpenessaTe OO0S3aHHOCTH B TpyNIe B
COOTBETCTBHH C TIOCTaBICHHBIMH 33Ja4aMH, CIICIUTh 32 BBINIOJIHEHUEM IUIaHa JEWCTBUI, aJeKBaTHO
OLIEHUBATh COOCTBEHHBIH BKJIAJ B  JIEATENBHOCTh TPYIIbI, BbICTpauBaTh KOMMYHHKAaTHBHOE
B3aWMO/ICHCTBUE, YUUTHIBAS MHEHUE OKPY)KAIOIITHX.

K koHiy oOyuyeHus B 8 Kilacce NMpeaMETHbIE pe3yJabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh
c(OPMHUPOBAHHOCTH Y OOYJAIOIIMXCSI YMEHUH:
- UCTIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKY, TEIJIOBOE JBM)KEHUE aTOMOB U MOJIEKYJI, arperarHble
COCTOSIHUSI BEIECTBa, KPUCTAJUIMYECKHE W aMop(Hble Tela, HACHIILEHHBI M HEHACBHIIICHHBIN Map,
BIOXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHsSI DHEPrusi, TEIUIOBOW JIBUTATENb, JIIEMEHTAPHBIN



NIEKTPUUECKUH 3apsf], SJIEKTPUUECKOE I0JI€, IMPOBOJHUKUA U JUNIEKTPUKU, MOCTOSHHBIM 3JIEKTPUUECKUN
TOK, MarHUTHOE TI0JIE;

- pasznuyarh SBIEHUS (TEIJIOBOE pACIIMPEHHE WU CXarue, TEIUIONepeaada, TEIIOBOE pPAaBHOBECHE,
CMauMBaHUE, KalWUIApHbIE SBICHMs, MCIAPEHUE, KOHJEHCAllUs, IJIaBJIE€HHE, KPUCTAJIU3aLMs
(oTBepAeBaHuUE), KUIICHHUE, Terulonepenaya (TErIonpOBOJHOCTh, KOHBEKIUS, WU3IYYCHHUE), SJIEKTpU3aIUs
TeJ, B3aMMOJIEHCTBHE 3aps0B, NEHCTBUS NIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOEHCTBUE
MarHuToB, JEHCTBUE MArHUTHOIO IOJS Ha IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHass MHIYKIMS) 110
ONMCAaHUIO MX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOILMX AaHHOE (PHU3NUECKOe
SIBJICHUE;

- pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SBICHUH B OKPYKAIOLUIEM MHUpPE, B TOM YHUCIE
¢usnveckne SBICHHUS B TMPHUPOJE: MOBEPXHOCTHOE HATSHKCHHWE M KaNWJUIAPHBIC SIBICHHUS B TNPHUPOIE,
KpUCTaJUIbl B npupoze, usinydenue CoiHa, 3aMep3aHue BOAOEMOB, MOPCKUE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEera, JJIGKTPHUECKUE SBJICHUS B arMmoc(epe, SIEKTPUYECTBO HKHUBBIX OPraHU3MOB,
MarHuTHOE noje 3emiid, Apeid MOoIrCcoB, poib MAHUTHOTO OJIA [Vl KU3HU Ha 3emile, NOJSIPHOE CUSHUE,
IIPU 3TOM TNEPEBOUTH MPAKTHUECKYIO 3a/1adyy B yUeOHYIO, BBIACIATH CYIIECTBEHHBIE CBOIMCTBA (MPU3HAKN)
(bu3NYECKUX SBICHU;

- ONUCHIBAaTh H3YyYEHHBIC CBOWCTBA TE€N W (U3WYECKHE SBICHUS, HCIONB3yd (DU3MYECKUE BEIMYHMHBI
(Temneparypa, BHYTPEHHsISI SHEPIUs, KOJMUYECTBO TEIUIOTHI, ylelbHas TEIUIOEMKOCTb BEIECTBA, yAelbHas
TEIUIOTa IUIABJICHUS, YAEJIbHAs TEIUIOTa NapooOpa3oBaHUs, yAEJIbHAas TEIUIOTAa CrOpaHus TOILUIUBA,
KO3((UIMEHT IMOJIe3HOr0 JEeWCTBUSA TEIUIOBOM MalllMHbI, OTHOCHUTENbHAs BJIAXKHOCTb BO3AYXa,
ANIEKTPUYECKUIN 3aps], CUJIa TOKa, JJIEKTPUUYECKOE HAIpsKEHHE, CONPOTHBIIEHHWE NPOBOAHMKA, YNEIbHOE
COIIPOTHBIICHHE BEIeCTBA, PabOTa M MOILIHOCTh 3JEKTPUYECKOrO TOKa), NPU ONHCAHUU IPABHIBHO
TPaKTOBaTh (PU3UYECKUN CMBICI HCIIOJIIb3YEMbIX BEJTUYMH, 0003HAUCHHS U €IMHHIBI (PU3NIECKIX BEITUYMH,
HaXoAUTh (OPMYIbI, CBA3BIBAIOIME JAaHHYIO (DU3MUYECKYIO BEJIMYMHY C JIPYTUMH BEIMYUMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEIHYNH;

- XapakTepu3oBaTh CBOMCTBA Tell, (U3MYECKHUE SBICHHUS MU IPOLECCHl, UCHOIb3YsI OCHOBHBIC MOJOKEHHS
MOJIEKY/ISIPHO--KUHETUUECKOM TEOPUM CTPOEHHMSl BELIECTBAa, MPUHLIUI CYNEpHO3ULMM Toned (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsjaa, 3akoH Oma ajs y4yacTka uen, 3akoH J[xoyns—Jlenua,
3aKOH COXPAHEHHUs SHEPTUH, NPU STOM J1aBaTb CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3allUChIBaTh €ro
MareMaTu4eckoe BbIpaXKEeHUE;

- OOBSCHATH (M3MYECKHE TMPOIECCHl M CBOWCTBA TEJN, B TOM YHCI€ W B KOHTEKCTE CHUTYaIHi
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH OObSICHEHHE
3 1-2 joruyeckux IIaroB ¢ omnopoil Ha 1—2 u3yuyeHHBIX CBOICTBa (U3NYECKUX SIBICHHUM, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

- pemiarb pacy€THbIE 3a7a4d B 2—3 EeHCTBUS, UCIOIb3Ys 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOLINE (PU3NUECKUE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBMs 3aJadd 3alUChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HENOCTATOK
JAHHBIX JUISl PEUIeHUs 3a/1a4i, BbIOUpATh 3aKOHBI U (POpPMYIIbl, HEOOXOAUMBIE AJis €€ PEeLIeHUs], TPOBOAUTD
pacy€Thl U CPaBHUBATH MOITYYEHHOE 3HAUCHHE (PU3NYECKOM BETMUUHBI C H3BECTHBIMU JIaHHBIMU;

- pacro3HaBaTb MpPOOJIEMblI, KOTOpPblE MOXKHO PEIIUTh MpPU TMOMOIIM (PU3MYECKHX METO/I0B, HCIOJIb3YA
ONMCAHUE HCCIIEJOBAHMS, BBIACIATH IMPOBEPSEMOE IPEANIOIOKEHNE, OLEHUBATh NPABUIBHOCTH IOPSIKA
MIPOBEJICHUS UCCIIEIOBAHUS, J1€]1aTh BbIBObI;

- MIPOBOJUTH OMBITH MO HAOMIOACHUIO (PU3NYECKUX SBICHUHM MM (PU3MUYECKUX CBOWCTB Ten (KanmuUIIpHbIE
SIBJICHUS, 3aBUCUMOCTD JIaBJIEHUS BO3[yXa OT €ro o0béMa, TeMIepaTyphl, CKOPOCTH MPOIIEcca OCTHIBAHUS U
HarpeBaHus MpH U3JIy4YE€HUH OT LBETa M3JIydarollel (moriomaromiei) HIOBEpXHOCTH, CKOPOCTh UCHApEHUS
BOJIbI OT TEMIIEpaTyphl XKUAKOCTU M IUIOMAAM €€ TMOBEPXHOCTH, BJIEKTPU3alUs Tell U B3aUMOJCICTBHE
NIEKTPUYECKUX 3aps0B, B3aMMOAECUCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yajdW3allds MarHUTHBIX MOJEH
MOCTOSIHHBIX MarHUTOB, JE€WCTBHUS MarHUTHOTO IOJI HAa MPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPO/IBUTATENs TOCTOSIHHOTO TOKa): (hOpMYIIMPOBATh MPOBEPsSEMBbIE MIPEIOI0KEHHS, COOUPAThH
YCTaHOBKY U3 MPEJIOKEHHOT0 000PYI0BaHMsI, OMUCHIBATh X0 ONBITAa U (POPMYITUPOBATH BBIBOIBL;

- BBIIOJIHATH MpPSIMbIE M3MEPEHUS TEMIEPATYpbl, OTHOCUTEIBHOM BIAXKHOCTH BO3/yXa, CHJIBI TOKa,
HaNpsDKEHUS! C MCIOJIb30BAaHUEM aHAJOTOBBIX MPUOOPOB M JTATUYMKOB (DU3MUECKHX BEIUYHMH, CPAaBHUBAThH
pe3yNbTaThl U3MEPEHHH ¢ y4ETOM 3aJJaHHOM a0COMIOTHON MOTPEIIHOCTH;

- TMPOBOJIUTH HCCIEIOBAHHUE 3aBHCUMOCTH OJHOW (hPU3MUECKON BENWYHMHBI OT JPYrod € HCHOJIb30BAaHHEM
NPSIMBIX W3MEPEHHH (3aBUCUMOCTH CONPOTHUBIEHUS MPOBOAHHKA OT €ro JJIMHBI, IJIOIIAIU IONEPEUHOro
CEUEHUS U YACIBHOIO COIPOTUBIICHMS BEIECTBA IIPOBOJHMKA, CHUJIBI TOKA, MAYILErO 4epe3 MPOBOAHUK, OT



HANpsDKCHUST Ha TPOBOJHMKE, KCCIICAOBAHUE TIOCIIEAOBATEILHOTO M MapajlieIbHOIO  COCTMHEHHIA
IPOBOJIHHKOB): IIJIAHUPOBATh HCCIICOBAHUE, COOMPATh YCTAHOBKY M BBINOJNHATH H3MEPEHHS, CIEAys
NPEITIOKEHHOMY TUIaHY, (PUKCUPOBATh PE3y/bTaThl OJIYYCHHOW 3aBUCHMOCTH B BHJE TAONUI U TpaduKoOB,
JeTaTh BBIBOJIBI 10 PE3YNIbTaTaM HCCIIEAOBAHNS;
- TPOBOOUTH KOCBEHHBIE W3MEpEHUs (U3NYECKHX BEIWYMH (yJelbHAs TEMI0EMKOCTh BEIIECTBa,
COIPOTHUBIICHHE MPOBOIHHMKA, PadOTa M MOIIHOCTH 3JIEKTPUYECKOrO TOKA): IUIAHHUPOBAaTh H3MEPEHHS,
coOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEeIys MPEIOKEHHONH MHCTPYKIUHU, W BBIYMCIATH 3HAUYCHHE
BEJINYNHBI;
- coOJII0/1aTh MpaBmiia TEXHUKK O€30MaCHOCTH IpH paboTe ¢ 1a00paTropHbIM 000PYIOBAHUEM;
- XapaKTepH30BaTh MPUHIIMIIEI ICHCTBUS N3yYEHHBIX MPHOOPOB U TEXHHUYECKUX YCTPOMCTB € OMOPOM HAa MX
OnucaHus (B TOM YHUCIIE: CHCTEMa OTOIUICHHSI IOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CYETUMK DIIEKTPHUUECKOM IHEPTHH, 3JIEKTPOOCBETHTENFHBIC MPUOOPHI, HAarpeBaTeIbHbBIE IEKTPONPUOOPHI
(mpuMepsl), 3IEKTPUYECKHE MPEIOXPAHUTEIH, JIEKTPOMATHHUT, 3JIEKTPOABHUraTelb IOCTOSHHOTO TOKA),
UCTIONB3YS 3HAHUS O CBOUCTBAX (PM3NUECKUX SBICHUN M HEOOXOAUMBIE (PU3NIECKHE 3aKOHOMEPHOCTH;
- pacro3HaBarh MPOCTHIC TEXHUUECKUE YCTPOICTBA U U3MEPUTENIbHBIE IPUOOPHI IO CXEMaM U CXEMaTUYHbIM
pHCyHKaM (3KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JIBUTATEb BHYTPEHHEIO CrOpPaHUs,
3IIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMbI MEKTPUUECKUX IIETIEl ¢ MOCIEA0BaTEIbHBIM U MapalIeIbHbIM
COEIMHEHUEM JIEMEHTOB, Pa3iyasi yCIOBHBIC 0003HAYECHUS HIEMEHTOB JIEKTPUYECKUX LETIeH;
- IPUBOIUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O PUMEPax) MPAKTUISCKOTO UCIIONb30BaHUS (PU3HMYCCKUX
3HAHUH B TIOBCEHEBHOW JKM3HU JUIA oOecreueHHs O€30MacHOCTH Mpu oOpalleHun ¢ npudopamMu H
TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 37J0POBbS M COOJIOACHHUS HOPM SKOJOTHUYECKOTO MOBEACHUS B
OKpY’Karolei cpeze;
- OCYILECTBIIATH MOUCK WH(poOpManuu (u3ndeckoro copepkaHusi B MHTepHETE, HA OCHOBE WMEIOMIMXCS
3HAHUW W MyTEM CpPaBHEHUS JOMOJHUTEIBHBIX MCTOYHUKOB BBIIENATH MH(OPMALUIO, KOTOpas SBISETCS
MIPOTHBOPEYNBON MIIH MOXKET OBITh HEJOCTOBEPHOIA;
- HCIIONBb30BaTh IPH BBIIOJHEHUU Y4YEOHBIX 33/laHHl HAYYHO--TIOMYJSPHYIO JUTEPaTypy (QH3HYECKOro
COZIepKaHMs, CIIPABOYHBIE Marepuaibl, pecypchl cetn MHTepHeT, BiIageTh npuéMaMu KOHCHEKTHPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHPOPMAIIUU U3 OJHOI 3HAKOBOW CHCTEMBI B JIPYTYIO;
- co37aBaTh COOCTBEHHBIC IMUCHMEHHBIE W KPATKHE YCTHBIE COOOIIEHHUs, 0000mas WHPOPMALUIO U3
HECKOJIbKUX HCTOYHHMKOB (PM3MYECKOTO COACP)KaHMS, B TOM YHCIIE IyOJMYHO IMPEACTABISATH PE3YJIbTaThl
MPOEKTHOM WJIM WCCIENOBATENICKONW AEATENBHOCTH, MPH STOM TPAMOTHO UCIIOJIB30BaTh W3yYCHHBIH
NOHSATHHHBIN anmapar Kypca GU3nKH, COPOBOXK/IATh BHICTYIUIEHHE PE3EHTALIUCH;
- TpH BBIIOJHEHWH Y4YeOHBIX TIPOCKTOB M HCCIENOBaHUH (U3UYECKHUX TIPOIECCOB paCIPENeNsTh
00SI3aHHOCTH B TPYIIIE B COOTBETCTBHH C IMOCTABICHHBIMU 33Ja4aMHM, CIICIUTHh 32 BBIIOJHEHHUEM ILIaHa
JEWCTBUH W KOPPEKTHPOBATh €ro, aJeKBaTHO OIIEHWBATh COOCTBEHHBIN BKIIAJ B JIESTEIHLHOCTH TPYIIIEI,
BBICTPaNBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBUE, IPOSBIISISI TOTOBHOCTh pa3periaTh KOHPIUKTHI.

K koHiy oOy4yenus B 9 Kilacce NMpeaMeTHBIE pe3yJabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OpPMUPOBAHHOCTH y OOYYAIOIINXCS YMEHUIA:
- WCIOJNB30BaTh TOHSATHA: CHUCTEMa OTCU€Ta, MarepHajbHas TOYKa, TPACKTOPUS, OTHOCUTEILHOCTH
MEXaHUYECKOT0 JIBIKeHHs, aedopmanust (ynpyras, IUIaCTHYECKasi), TPEHHE, LEHTPOCTPEMHUTENBEHOE
YCKOpEHHE, HEBECOMOCTh M TMEpPerpy3KH, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH
TBEPAOTO TeNa, paBHOBECHE, MEXaHWYECKHE KoJNeOaHWs ¥ BOJHBI, 3BYK, HMH(QPa3ByK W YIBTPa3BYK,
ANIEKTPOMAarHUTHBIC BOJHBI, IIKaJla 3JCKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh W JIabHO30PKOCTH,
CIIEKTPbI UCITYCKaHUS 1 TIONNIONIeHNS, anb(da-, 0eTa- 1 raMMa-u3IydeHHsl, U30TOIbI, SJepHAast JHEPTeTHKA;
- pasznuuarh sBIEHHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBIDKEHHE, PaBHOYCKOPEHHOE
NpsMOJIMHEHHOE JBM)KEHUE, CBOOOAHOE TMAJ€HHWE TeJl, pPAaBHOMEPHOE [JBM)KEHHE I10 OKpPYKHOCTH,
B3aMMOJICCTBUE TeJl, peaKTUBHOE JBI)KEHHE, KojeOareabHOEe JBIDKCHHE (3aTyXalollne W BBIHYKICHHBIC
Koje0aHMsI), PE30HAHC, BOJHOBOE JIBUXKEHUE, OTpa)KeHUE 3BYyKa, NPSIMOJIUHEHHOE paclpocTpaHEHue,
OTpak€HHE W TPEJIOMIIEHHE CBETa, MOJHOE BHYTPEHHEE OTPAKCHHE CBETA, pas3lioKeHHe Oeloro ceBeTa B
CIIEKTP ¥ CIIOKCHHE CIEKTPaJbHBIX IIBETOB, MIHCHEPCHS CBETa, ECTECTBEHHAs paJdOaKTHBHOCTB,
BO3HMKHOBEHHUE JIMHEHYATOTO CIIEKTpa M3IYYCHHUs) MO ONMMCAHHWIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUECKOE SIBIICHUE;
- pacrmo3HaBaTh NPOSBICHUE W3YYCHHBIX (H3MYECKHX SIBICHHH B OKpYXaloolleM MHpE (B TOM YHCIE
(bu3nvecKue SBJICHUS B IPUPOJIC: MPHIIMBBI U OTIIMBEI, BIKEeHUE TU1aHeT COTHEUHOW CHCTEMBI, PEaKTHBHOE
JBHMKCHUE JKUBBIX OPTaHM3MOB, BOCHPHUSTHE 3BYKOB >KUBOTHBIMH, 3€MIIETPSCEHHE, CEHCMUUECKUE BOJHBI,



IlyHaMH, 5XO0, I[BeTa TeJ, OINTHYECKHUE SBICHHS B MPHUPOJE, OUOIOTHMYECKOe JeHCTBHE BHIMMOTO,
yABTPA(HUOIETOBOTO U PEHTIEHOBCKOTO HW3IY4YE€HUH, €CTECTBEHHBIM paJMOAKTUBHBIM (DOH, KOCMHUYECKHE
Jy4YH, PaJUOAaKTUBHOE H3IIy4YeHHE MPHUPOAHBIX MHUHEPAIOB, JACHCTBHE pAJAMOAKTUBHBIX HW3IYYCHUH Ha
OpraHu3M 4eJO0BeKa), IPU ITOM MEPEBOANUThH NPAKTUUECKYIO 3a/a4y B y4eOHYIO, BBIIENATh CYLIECTBEHHBIE
CBOMCTBa (pU3HAKN) (PU3HUECKUX SBIICHUH;

- ONMCHIBATh U3YyUECHHBIE CBOWCTBA Te U (PU3MUECKUE SIBICHUS, UCHOIb3YsS (PU3NUECKUE BEIIMUMHBI (CPEAHS
U MTHOBEHHAsl CKOPOCTb TeJla NP HEPABHOMEPHOM JABM)KEHUH, YCKOPEHUE, NEepEMEILEHUE, yTh, YITIOBas
CKOPOCTb, CWJIa TPEHHUs, CHJIA YIPYTOCTH, CHJIA TSDKECTH, YCKOpPEHHE CBOOOIHOrO IajeHusi, Bec Telna,
UMIYIbC TEJa, UMIYIbC CHJIbI, MEXaHW4eckass padoTa M MOIIHOCTb, MOTEHLMAJIbHAs SHEPrus Telna,
HOJHSTOrO HaJl IOBEPXHOCTHIO 3€MJIM, TOTEHIMATIbHASI SHEPTUS CKATOU MPYKUHBI, KUHETUYECKask SHEprus,
MOJTHAsE MEXaHUYeCKasi YHEePTus, PO U YacToTa KoieOaHWi, AJTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETa, IIOKa3arelib IPEJIOMIIEHUS Cpelbl), MPU OMNMCAHUU [PABWIBHO TPAaKTOBATh
(bu3NYeCKHii CMBICIT MCIIONB3YEMBIX BEIMYUH, 0003HAYECHUS M €IUHHIBI (DU3UYECKUX BEIMYMH, HAXOIUThH
(GopMyibl, CBS3BIBAIOLINE JAHHYIO (U3UUECKYI0 BEJIUYMHY C JAPYITMMHU BEJIMYMHAMH, CTPOUTH IpapuKu
M3YyUYCHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIHYUH;

- XapakTepu30BaThb CBOMCTBAa Tes, (U3NYECKHE SIBJICHUS U IPOLECCHl, UCIOJIb3YySd 3aKOH COXPaHEHMS
SHEpPIUH, 3aKOH BCEMHPHOTO TITOTEHHS, NPHUHIUI CYNEPHO3ULUU CHJI, NPUHIMI OTHOCHTEIBHOCTH
I'anunes, 3akoHbl HplOTOHA, 3aKOH COXpaHEHUs MMITYNbCA, 3aKOHbl OTPAKEHMsI U IPEIOMIICHHs CBeTa,
3aKOHBI COXPAHEHMsI 3apsA0BOTO U MAaCCOBOIO YUCEII MPU SIIEPHBIX PEAKLUAX, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMYIUPOBKY 3aKOHA U 3allUChIBATh €0 MAaTEMAaTHUECKOE BBIPAKCHUE;

- OOBSCHATH (U3MYECKHE MPOIECCHl M CBOMCTBa Tel, B TOM YHCIE W B KOHTEKCTE CHUTYaIHi
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUMHHO--CIIECTBEHHbIE CBA3U, CTPOUTH OOBSICHEHUE
u3 2-3 JIOTMYECKHX HIaroB C OMOPOH Ha 2—3 W3y4YCHHBIX CBOWCTBA (DM3WYECKHUX SIBICHUH, (PUIUICCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

- pewmarb pacu€THble 3a7ayd (ONMMpAIOLIMECS HAa CUCTEMY M3 2—3 ypaBHEHHUM), UCIOJb3ysd 3aKOHBI U
(bopMyibl, CBSI3bIBaOLIME (PU3NUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBMS 3a/1au 3allMChIBaTh KPaTkoe
YCIIOBHE, BBISIBIISITH HEOCTAIONINE WM U30BITOYHBIC TaHHBIE, BHIOMPATh 3aKOHBI U (hOPMYJIBI, HEOOXOTUMBIE
JUI pelleHusi, IPOBOAUTh PAcu€Thl U OLEHHMBATh PEATUCTUYHOCThH IOJYYEHHOTO 3HaueHHs (PU3NYECKOM
BEJINYMHBI;

- pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh IpPU MOMOIIM (PU3UYECKUX METOAOB, HCIIOJIb3YS
ONHMCAHUE HUCCIIEIOBAHMS, BBLICIATH IPOBEPSEMOE IMPEANONI0KEHNE, OLEHUBATh MPABUIBHOCTH IOPSJIKA
MIPOBENIEHUS UCCIIE0BAaHMs, JIeNIaTh BBIBO/IbI, UHTEPIPETHUPOBATH PE3YNIbTaThl HAOIIOCHUN U OIIBITOB;

- MPOBOJUTH OMBITHl MO HAOMIOAEHUIO (U3NYECKUX SIBICHUN MU (QU3NYECKUX CBOMCTB Ten (M3yueHue
BTOpOro 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHHUs 3HEPruH, 3aBHUCUMOCTh MepHoAa KojeOaHWH MpPYXKHHHOTO
MasiTHUKa OT Macchl Irpy3a U KECTKOCTH MPYXHHBI U HE3aBUCUMOCTb OT aMIUIMTYAbl MaJbIX KOJIEOAHUM,
NpPSMOJIMHEMHOE paclpoCTpaHEHUE CBETa, pa3joKeHHEe Oesloro cBeTa B CHEKTpP, HM3Y4YEHHE CBOICTB
M300paKeHHs B TIJIOCKOM 3€pKaJie U CBOWCTB M300pa)kKeHUs MpeaMeTa B coOuparoiei TuH3e, HaOIoneHne
CIUIOIIHBIX M JIMHEHUYAThIX CIEKTPOB M3IYUYEHHUs): CAMOCTOSATENILHO COOMpaTh YCTAHOBKY M3 HU30BITOYHOTO
Habopa 000pyI0BaHMsl, OIIUCHIBATh X0 ONBITA U €0 PE3ybTaThl, GOPMYITHPOBATH BBIBObL;

- MPOBOJUTH MPH HEOOXOIUMOCTU CEpHUI0 MPSMBIX U3MEPEHH, ONpeaelss CpeAHee 3HaueHUe u3MepseMon
BeNMYUHBI ((POKYCHOE pacCTOsSTHUE cOoOuparolieil JuH3bI), 0OOCHOBBIBaTH BBIOOP croco0a H3MepeHus
(u3mMepuTEIBHOTO IPUOOPA);

- IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTEN (PM3NYECKUX BEIUMYHUH C HCIOJIb30BAaHUEM MPSIMBIX U3MEPEHHM
(3aBUCHUMOCTh TYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JBHKEHHU O€3 HadalbHOM CKOpPOCTH, MepHoAaa
KoJIeOaHUH MaTeMaTHuyecKoro MasiTHHUKa OT JJIMHBl HUTH, 3aBUCMMOCTH yIJla OTPa)X€HHsI CBETa OT yIia
NaJIeHUs M yIJIa TIPeIoOMIICHHs OT yIla MaJeHus): IJIaHUPOBaTh HCCIIEOBaHUE, CAMOCTOSTENIEHO COOUPATh
YCTaHOBKY, (PUKCHpPOBaTh Pe3ylbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIIMYMH B BUJE TaONIUI U
rpaduKoB, J1e1aTh BHIBOBI MO Pe3y/IbTaTaM UCCIIEI0BaHMS;

- MPOBOJUTH KOCBEHHbIE HM3MEpPEHHUs (U3MUECKHX BEIUYUH (CpPEelHsIsl CKOPOCTh M YCKOPEHHE Teja MpH
PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOIHOTO NaJeHHs, >KECTKOCTb MPYXKHHBI, KOIPPHUIHUEHT
TPEHUS CKOJIbKEHUS, MEXaHUuecKas paboTa U MOIIHOCTh, YaCTOTa U NEpUO]l KoJeOaHUi MaTeMaTH4eCKOro 1
NPYKUHHOTO MAasTHUKOB, ONTHYECKas Cuia COOMparomiell JIMH3bI, PagHOaKTHBHBIN (OH): IIAHHUPOBATH
U3MEpeHus, cOOMpPaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIIOJHATH M3MEPEHHs, CIeAys MpPeasIOKeHHOM
MHCTPYKLMHU, BBIYUCIATH 3HAYEHHE BEJIMYMHBI W aHAJU3UPOBATH IOJNyYEHHBIE pE3yabTaThl C Y4ETOM
3aJJaHHO} MOTPENTHOCTH U3MEPEHUI;



- co0mronaTh MpaBuiIa TEXHUKU 0€30MacHOCTH IpU paboTe ¢ J1abopaTOPHBIM 000PYIOBaHHEM;

- pa3nu4aTh OCHOBHBIE NMPU3HAKU HM3YYEHHBIX (DPU3MUECKUX MOAEJEH: MarepuanbHas TOYKa, aOCOJIOTHO
TBEpOE TEJIO, TOUCUHBI UCTOYHUK CBETA, Jy4, TOHKas JMH3a, IUIAHETApHas MOJAEIb aTOMa, HYKJIOHHAas
MOJIEJIb aTOMHOTO S1pa;

- XapaKTepH30BaTh MPUHIIHIIBI JCHCTBUS U3YUYEHHBIX IPUOOPOB M TEXHUUYECKUX YCTPOMCTB C ONMOPOIl Ha MX
onucaHus (B TOM YHCIIE: CIIMJIOMETP, JaTYMKH MOJIOKEHUS, PACCTOSHUS U YCKOPEHUs, PAKETa, 3XO0JIOT, OUKH,
MEPUCKOII, (poToammapar, ONTHYECKUE CBETOBOJIBI, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), uConb3ys
3HaHUS O CBOMCTBAX (PU3MUECKUX ABJICHUN 1 HEOOXOAUMBIEe (U3NYECKHE 3aKOHOMEPHOCTH;

- UCHOJb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YyUEHHBIX TEXHMUYECKHX YCTPOMICTB, U3MEPHUTEIbHBIX
IpUOOPOB U TEXHOJIOIMUYECKUX MPOLECCOB MIPU PEIIEHUH Y4eOHO--IPAKTUUECKUX 3a/1a4, ONTHYECKUE CXEMbI
IUIs1 IOCTPOEHUS M300paKEHHH B TUIOCKOM 3epKajie U coOuparolei JInH3e;

- IPUBOJUTH IPUMEPHI (HAXOIUTh HHPOPMALIMIO O IPUMEPAX) MPAKTUUYECKOTO UCIOIb30BAHUSA (PU3MUECKUX
3HaHUI B TOBCEIHEBHOW KHU3HHM JUIsI obOecrieueHHs Oe30macHOCTH Hpu OOpamieHud ¢ TNpudopaMu |
TEXHUYECKMMHU YCTPOWCTBAMM, COXPAHEHUS 3[J0POBbs U COOJIOACHHUS HOPM 3KOJOI'MUECKOIrO NOBEACHUS B
OKpYKaroUIEH CpelE;

- OCYWIECTBIATH IOMCK HH(popMauuu (U3UUECKOro coaepkaHusi B VIHTepHeTe, CcaMOCTOSATENIBHO
(bopMynupys OUCKOBBIHM 3aMIpoCc, HAXOIUTH IYTH OIpPEeSICHHs] JOCTOBEPHOCTH MOIy4YeHHON HH(popManuu
Ha OCHOBE UMEIOLIMXCS 3HAHUH U TONOJIHATEIbHBIX HCTOYHUKOB;

- WCTOJIb30BaTh NPU BBINOJHEHUH YUYEOHBIX 33/JlaHU HAydHO--TIOMYJSIPHYIO JIUTEPATypy (DHU3HUYECKOTO
CoZiepKaHMsl, CIIpaBOYHBIE MaTepuaibl, pecypcbl ceTu MHTepHeT, BlageTh NpuéMaMu KOHCIEKTUPOBAaHUS
TEKcTa, NpeoOpa3zoBaHusl UHPOPMALIUK U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

- CcO3/1aBaTh COOCTBEHHBIE NMHUCBMEHHbIE M YCTHBIE COOOLIEHHS Ha OCHOBE MH(OPMALUU U3 HECKOJIbKUX
UCTOYHUKOB  (DU3WYECKOTO COACpKAHMSA, MYOJUYHO TPENCTABIATh PE3YAbTAaThl TPOCKTHOH WU
HCCJIEIOBATENBCKON IEATENBHOCTH, IIPYU 3TOM I'PAaMOTHO HCIIOJIb30BaTh M3YYECHHBIN NOHATHIHBIN ammapar
U3y4aeMoro pasziena (U3MKM U COINPOBOXKIATh BBICTYIUIEHHE Ipe3eHTalued ¢ y4€ToM ocoOeHHOCTeH
ayIUTOPUH CBEPCTHHUKOB.



TEMATUYECKOE IIVIAHUPOBAHUE

7 KIIACC
Kouau4yecTBo 4acon
Ne HaunmeHoBaHue pa3iejioB U TeM JJleKTpoHHBbIE (I (poBLIe)
KonTpoabubie IIpakTuyeckue
n/n nporpaMmal Bcero o0pa3oBaTe/IbHbIE pecypchl
padoTsI padoTsI
Paznen 1. ®u3uka u eé posib B MNO3HAHUY OKPY:KAIOIIEro MUpPa
bu6nmoreka [JOK
1.1 o - 1
istica - Hayka o HipHpoae https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.2 o 2 1
VISHTICCIHE BEIHHH https://m.edso00.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METO TIO3HAHUS 2 bubmorexa LIOK
' o A https://m.eds00.ru/7f416194
Hroro no pazaeny 5
Pasnen 2. IleppoHayasibHble CBeleHUS 0 CTPOCHUM BelleCTBA
bubmmoreka IIOK
2.1 2 1
CTpocitiie peitiecTsa https://m.eds00.ru/7f416194
99 JIBrm>keHue 1 B3auMOJEHCTBUE YaCTHI] 5 bubaunoreka LIOK
' BEIIECTBA https://m.edso0o.ru/7f416194
2.3 ArperarHbie COCTO eriecTBa 2 bubmorexa LIOK
. I'pCraTHbI TOAHHUSA B TB.
P - https://m.edso0.ru/7f416194
Hroro no pazzaeny 6
Pazaen 3. /[Bu:keHUe M B3aMMO/IeiicTBHE TeJl
bubmuoreka LIOK
A M
3 CAMITICCKOC ABIDICHHE 3 https://m.eds00.ru/7f416194
Bu6nuoreka [JOK
3.2 )4 10 1 3
HEPII, Magea, IHIoTHOCTE https://m.edso0o.ru/7f416194
bubmuoreka LIOK
. .B 1 2
33 Cuna. Bugst cun o https://m.edso0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Hroro no pazgeny

22

Pasnen 4. /laByienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB

41 [asnenue. llepenaua naBieHus TBEpAbIMU 3 bubmunoreka LIOK
' TeJIaMU, )KUIKOCTIMU U ra3aMu https://m.edsoo.ru/7f416194
Bbu6nmoreka [JOK
4.2 Jlaerne xiaKocTa 4 https://m.eds00.ru/7f416194
bubmunoreka LIOK
4.3 AmvocepHoe aapieHme 6 https://m.edso0.ru/7f416194
44 JlelicTBreE *KUIKOCTH U ra3a Ha 7 5 Bu6nmoreka [JOK
' HOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 20
Pa3nen 5. PadoTa u MOIHOCTH. DHePrus
Bu6nmoreka [JOK
51 Pabora 1 mommoCTs 2 https://m.edsoo.ru/7f416194
bubnuoreka LIOK
52 TIpocteie MeXaHH3MbI ! 2 https://m.edso0.ru/7f416194
53 MexaHudeckast SHEPrus 3 bubmorexa LIOK
' p https://m.edso0.ru/7f416194
Uroro no pazaeny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO HACOB I10 68 11

[TPOTPAMME
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8 KJIACC

KoanuecTBo yacoB

Ne HanMeHoBaHue pa3jeioB U TeM DJIeKTpOHHBIE (M (poBLIe)
KonTpoabubie IMpakTHyeckune
n/n NpOrpaMMmsl Bcero o0pa3oBaTeJIbHbIE PecypChl
padoThI padoThI
Paznea 1. TenuioBble siBJIeHAS
buomuoreka LIOK
1.1 i 7 1 2
CTpoetiie 1 cRojicTsa peiliecTsa https://m.edsoo.ru/7f4181ce
bu6nunoreka IJOK
1.2 T 21 1 1
CILIOBLIC TPOLECERl https://m.edsoo.ru/7f4181ce
Hroro mo paznemy 28
Pa3zpnen 2. DinekTpuyeckre 1 MAarHUTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apAIbl. 3apsKEHHbBIE 7 1 bubmmorexa [IOK
' Tea U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N . bubnunoreka [IOK
2.2 ITocTOSHHBIN EKTPUYECKUI TOK 20 1 5 https://m.edsoo.ru/7f4181ce
bubmmorexa [IOK
2. M 1 2
3 ATHITTHBIC ABICHIA 6 https://m.edsoo.ru/7f4181ce
bubmuorexa LIOK
24 UICKTPOMAT HHTHAS HHAYKLUHS 4 1 1 https://m.edsoo.ru/7f4181ce
Hroro mo paznemy 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 6 11
[MPOT'PAMME
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9 KJIACC

KoanuecTBo yacoB

Ne HaumeHoBaHue pa3iejioB U TeM JJleKTpoHHBbIE (U (poBLIE)
KonTpoabubie IIpakTuyeckune
n/n NMPOrpamMMmbl Bceero o0pa3oBaTeJbHbIE PeCYyPChI
padoThI padoThI
Paszgen 1. MexannuecKkne siBJIeHHS
11 MexaHn4eCKOe IBIKEHHE U CIIOCOOBI €T0 10 1 1 bubmunoreka LIOK
' OIUCAHHUS https://m.edsoo.ru/7f41a4a6
Bu6nmoreka [JOK
1.2 B 7 20 1 1
SAMMOACHCTBHAE TET https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
1. 1 1
3 3AKOHEI COXPAHCHHA 0 https://m.edsoo.ru/7f41a4a6
Hroro mo pasaeny 40
Pasznen 2. MexaHndyecKHe KOJICOAHHS M BOJIHBI
bubmuoreka LIOK
2.1 Mexammeckie koneOarms ! ! https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
2.2 M . 1
CXAHHIECKHE BOTHBI. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hrtoro o pazneny 15
Paznen 3. DneKTpOMarHuTHOE MOJie M 3JIEKTPOMATHUTHBIE BOJIHBI
31 OneKTpOMarHuTHOE MoJe U 6 1 1 bubnuoreka LHOK
' AIIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 6
Pasznen 4. CBeToBbIE ABJIEHUS
41 3aKOHBI PACIIPOCTPAHEHHS CBETA 6 bubmmorexa [IOK
' pactpocip https://m.edsoo.ru/7f41a4a6
Bbu6nmoreka IJOK
4.2 JI 6 1 1
MH3BI H OTITHYCCKHE PHOOPE! https://m.edsoo.ru/7f41a4a6



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

4.3 PasnosxeHune 0e0ro cBeTa B CIIEKTP 3 https://m.eds0o.ru/7f41ada6

HWroro mo paznemy 15

Pa3nea 5. KBanToBbI€ SIBJIEHHSA

51 Hcnyckanue 1 moriomeHne CBETa aTOMOM 4 1 bubmorexa [IOK
: ¥ m https://m.edso00.ru/7f41a4a6
bubmuoreka LIOK
2 1 1
5 Crpocrue aToMHoro Azpa 6 https://m.edsoo.ru/7f41a4a6
Bu6nnoreka [JOK
2.8 FInepubie peaxuum ! https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 17

Pa3nen 6. [loBTOpuUTE1bHO-0000IAKOIINIT MOTYJIB

6.1 [ToBTOpeHme 1 0000IIeHNE COAePKAHUS 9 bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 Kiace https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 7 7
[MPOT'PAMME
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