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1. COAEP/) KAHUE YYEBHOI'O IIPEJMETA «®U3UKA»
7 KIIACC
®u3uka v e€ poJib B NO3HAHMHU OKPYKaK0IIero Mupa.

®duzuka — Hayka o npupoae. SABneHus npupoasl. Pu3ndecKue BJICHUA: MEXaHUYECKHE, TEIJIOBBIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BennunHbl. M3mepenne ¢puszndyecknx senuunH. @usndeckue npudopsl. [lorpenHocTs n3mMepennii MexayHapoHasi CuCTeMa eIMHUII.

Kak ¢wusuka m apyrue ecrecTBeHHble HayKH M3y4aloT Hpupoay. EcrecTBeHHOHay4yHBIH METOJ IMO3HAHUS: HaOIIOJIeHHE, MOCTAaHOBKAa HAY4YHOTO
BOIPOCA, BBIABIDKEHHE THIIOTE3, SIKCIIEPUMEHT TI0 MPOBEPKE TUIOTE3, 00bsACHEHHE HabrogaeMoro siBieHus. Onucanne GU3NYECKUX SBICHHHA C MOMOILBIO
Mozaenen

Jemoncmpayuu.

1. Mexanuyeckue, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHMUS.
2. ®wuznveckre MpuOOPHI U MPOIEypa MPSIMBIX U3MEPEHUI aHAIOTOBBIM M IU(POBBIM TPUOOPOM.
Jlabopamopuuvie pabomot u onvimel.
Onpenenenre HeHsbl JeNIEHUs MIKaJIbl U3MEPUTEIBHOIO ITpHOopa.
H3mepenne paccTostHUMN.
N3mepenne 00bEMa JKUAKOCTH U TBEPAOTO TeTa.
Omnpenenenne pa3smMepoB MaJIbIX TEINl.
N3mepenune temneparypsl Ipy MOMOIIHN KUIKOCTHOTO TEPMOMETPA U TaTUYMKA TEMIIEPATYPBI.
[IpoBenenue uccnenoBaHus MO MPOBEPKE IMIIOTE3bI: JAJBHOCTh MOJIETA IIAPUKA, MYIIEHHOIO FOPU30HTAIBHO, TeM OoJiblle, YeM OOoJble BBICOTA
ITyCKa.
IlepBoHayaJbHBIC CBEICHUSI O CTPOCHUH BelllecTBa.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbL, X pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxkeHune yacTull BemiecTBa. CBsI3b CKOPOCTH JIBM)KEHUS 4acTHUI] ¢ TemmepaTypoil. bpoyHoBckoe nBuxenue, nuddysus. BzanmoneiictBue yactui
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHHUE Ta30B, KHMJKOCTEH M TBEPAbIX (KpUCTANIMYECKUX) Tel. B3auMocCBs3b MEXIy CBOMCTBaMHU BELIECTB B
Pa3HbIX arperaTHbIX COCTOSHUSAX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Jemoncmpayuu.

1. HabmroneHne 6poyHOBCKOTO JBHXKEHUSI.
2. Hab6moaenue nuddysun.
3. Habmonenue siBneHuil, 00BACHIIOMUXCSA TPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomsl u onvimel.

1. OuenHka nuamerpa aToMa METO/IOM PSAOB (C UCTOIb30BaHUEM (poTorpaduil).
2. OmpITHI 110 HAOJIIOCHHUIO TETUIOBOTO PACIITUPEHHMS Ta30B.
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3. OmbIThI 10 OOHAPYKEHUIO JCHUCTBUS CHII MOJICKYJISIPHOTO MIPUTSIKECHUS.
JIBH:xeHMe U B3aUMo/ielicTBHE TeJl.

Mexanuueckoe nBmxeHune. PaBHoMmepHoe u HepaBHOMepHOE JiBIKeHHE. CkopocTh. CpeiHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBIKEHHUH. PacueT myTu
Y BPEMEHU JBUKEHUS.

SBnenue uHepuuu. 3aKOH MHEpUUU. B3aumoaeicTBrUe Tell Kak MpUYMHA WU3MEHEHUs CKOPOCTH JBMXKEHHsS Tell. Macca Kak Mepa MHEPTHOCTH Tena.
[TnotHoCTh BemiecTBa. CBsA3b MIIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00beMa BEIECTBA.

Cuila kak XxapakTepucTuka B3aumoiercteus ten. Cumna ynpyroctu v 3akoH ['yka. MI3aMepenue Cuiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBlIeHHE TATOTEHUS U
cuia Tsbkectu. Cuia TsKecTu Ha Ipyrux miaHerax. Bec Ttena. HeBecomocts. CnoskeHue Cuil, HallpaBJIE€HHbBIX IO OJAHOW IpsiMOil. PaBHOEHCTBYIOIIAs CHIL.
Cuna tpenusi. TpeHue CKOJbKEHUS U TPEHUE TOKosl. TpeHue B MpUpPOJIe U TEXHUKE.

/emoncmpayuu.

Ha0roienne MexaHW4ecKoro JIBHKEHUS Tea.

N3mepenne ckopocTu NPsIMOJIMHEUHOTO IBUKEHUS.

Habnronenue siBiieHUs] HHEPLIWH.

Habntoienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU Tell.

CpaBHeHHE MaccC 10 B3aUMOJCHCTBHUIO TEII.

CnoxxeHue cuil, HallpaBJIeHHBIX MO OJJHOM MPSIMOM.
Jlabopamopuvie pabomol u onvimol.

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS (IIapHKa B )KUIKOCTH, MOJEIHU AJIEKTPUIECKOTO aBTOMOOWIISI U TaK Janee).

Ormpenenenue cpeaHeil CKOPOCTU CKOJIbKEHHUs OpyCcKa WK IIapHUKa MO0 HAKJIOHHOW TIJIOCKOCTH.

Ornpezenenre MI0OTHOCTU TBEPAOTO TeNa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PAaCTsKEHUS (IeopMaluu) NPYKUHBI OT MPUIOKEHHON CHUJIIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIbKEHHUS OT BECa TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JaByieHne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB.

HaBnenue. CriocoObl yMEHBIIIEHUS W YyBEIMUYEHUS NaBieHus. JlaBieHue ra3a. 3aBUCMMOCTH JaBlIeHUs raza oT oOwbema, Temmeparypsl. [lepemaua
JABJICHUSI TBEPJBIMH TEJIaMH, JKUJIKOCTAMH W Ta3amu. 3akoH [lackams. [lHeBMaTHMdeckne MamivdHBI. 3aBHCUMOCTH JIABJICHHS JKUJAKOCTH OT TIYOWHBI.
I'unpocratuueckuii mapanokce. CooOraromuecs cocyabl. [ uapaBmudeckiue MexaHu3MBbI.

AtMocdepa 3emuin u arMmocdepHoe gaBieHue. llpuumHBl cymiecTBOBaHUS BO3AyIIHOW o6omouku 3emnu. Onwit Toppuuennu. H3mepenwue
aTMOC(EpHOTO0 JTaBJICHUsI. 3aBUCUMOCTb aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsr 11t u3mMepenus aTMochepHOTO JTaBICHHUS.

JleificTBUE ®KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX Tello. BeiTanikuBaromas (apxumenosa) cuia. 3akodH Apxumena. [lnaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.

1. 3aBUCHMMOCTH AaBJIEHUS T'a3a OT TEMIIEPATYpPHI.
2. Ilepenauya naByieHUs KUIKOCTHIO U Ta30M.
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Coobmarommuecst CoCcyabl.
I'mapaBnuueckuit mpecc.
[IposiBnenue nericTBUs aTMOCc(hEepHOTO TaBICHMSI.
3aBUCUMOCTD BBITAJIKHUBAIOIIEH CHIIBI OT 00BbEMA MOTPY>KEHHOM YaCTH Teja U IIIOTHOCTU KHUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBue miaBaHus TeN: MJIaBaHUE WX MTOTPY>KEHHUE TeJl B 3aBUCUMOCTH OT COOTHOLIEHUS IJIOTHOCTEN TeNa U KUAKOCTH.
Jlabopamopmuvie pabomul u onvimol.
HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOrpyXKEHHOM B )KUIKOCTh YaCTH Tela.
Onpenenenne BbITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B HKHUAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MaccChl Teja.
OMBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBHITAIKHUBAIOIICH CHIIBI, ACHUCTBYIOIICH Ha TEJIO B )KHJIKOCTH, OT 00BbEMa MOTPYKEHHOMN B KUAKOCTH YaCTH
TeJa ¥ OT IJIOTHOCTHU XKUAKOCTH.
5. KonctpynpoBaHnue apeoMeTpa Wik KOHCTPYMPOBAHUE JIOJKHU U OllpesiesieHHe €€ rpy30M0bEMHOCTH.
PaGora u MomHOCTb. JHEpPrus.
Mexannueckasi pabora. MoLIHOCTb.
[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAas MIOCKOCTh. [IpaBuiio paBHOBecusi peiyara. [IprmMeHeHHe mpaBuia paBHOBECHUS pblyara K OIOKY.
«3osoTtoe nmpaBmwio» Mmexanuku. Koaddumnuent nonesnoro nevictus (nanee — KITJ) mpocteix mexanu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.
Mexannueckas sHeprus. KuHermueckas W mnoTeHUMalbHas SHeprus. [IpeBpamieHue oIHOrO BHJIa MEXAaHUYECKOHM S3HEPruu B JpYyroil. 3akoH
COXpaHEHUs SHEPTUM B MEXAHHUKE.
Hemoncmpayuu.
1. IIpumepsl NPOCTBIX MEXAHU3MOB.
Jlabopamopuwvie pabomol u onvimel.
1. Ompenenenue pabOTHI CHIIBI TPEHHS TIPU PABHOMEPHOM JIBIXKCHHH TeJa TT0 TOPU30HTAIBHON MTOBEPXHOCTH.
2. HccnenoBaHue yciaOBUI paBHOBECHS pblyara.
3. Hsmepenue KIIJl HakJIOHHOWM IJTIOCKOCTH.
4. WN3yueHue 3aK0HA COXpPaHEHUSI MEXaHUYECKON IHEPTUH.
8 KVIACC
TermoBble sIBJICHHS.
OCHOBHBIE MMOJOKEHUS MOJIEKYJIIPHO-KUHETUUECKOW TEOPUHU CTPOEHUs BellecTBa. Macca u pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPAKAAOIIIE
OCHOBHBIC TTOJIOKEHHUS MOJICKYJIIPHOKHHETHIECKON TEOPHH.
Monenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO cocTOsiHUM BemecTBa. Kpucrannuueckue u amopdubie Tena. OObsICHEHHE CBONCTB Ta30B, JKUJIKOCTEH U
TBEPJBIX TE HA OCHOBE TMOJIOKEHUN MOJICKYJIIPHO-KUHETHUECKOM Teopruu. CMayrBaHWE U KAMMIISIPHBIC SBJICHH. TeIIoBOe paciupeHue 1 CKaThe.
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Temmepatypa. CBsi3b TeMIEpaTyphl CO CKOPOCTHIO TEIJIOBOTO JABMKCHUS YacTull. BHyTpeHHss sHeprus. CriocoObl M3MEHEHUs BHYTPEHHEH SHEPTUu:
Terionepeaya u copepuieHre padoTel. Bupl Temonepenaun: TerionpoBOAHOCTh, KOHBEKIUS, U3IIyUYECHHUE.

KonmdgecTBo TemnoThel. YenbHas TEIUIOEMKOCTH BellecTBa. TermmooOMeH M TeIJIOBOE paBHOBECHE. YpaBHEHHE TEIUioBoro OanaHca. [lnaBneHue u
OTBEpJeBaHNE KPUCTAJUIMYECKUX BEIIECTB. YJenbHas Temora miaBieHus. [lapoobpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YaenbHasi Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUSI OT aTMOC(EpPHOTO JaBICHHS.

BrnaxnocTs Bo3ayxa.
DHeprus ToIMBa. Y IeiabHas TEeII0Ta CrOpaHus.
[Tpunnumns! pabote! TermnoBbix aeurateneit KI1/I rernnosoro asurarens. TemnoBble BUTATEeNU U 3aIIUTa OKPYKAIOIIEH CPEIbI.
3aKOoH COXpaHEHUs U MPEBPAICHHS YHEPTUHU B TEIJIOBBIX MTPOLIECCAX.
/emoncmpayuu.
HaGmotenne 6poyHOBCKOTO JIBHYKEHUSI.
Ha6monenue nuddysun.
HaGiroteHne SBICHUI CMAaYMBAHMS M KAMJUTSIPHBIX SBJICHUM.
Habntoienue TemnoBoro pacimupeHus Ted.
N3menenune naBieHus ra3a npu M3MEHEHUH 00bEMa M HArpEBaHUM W OXJIAXKICHHH.
[IpaBuia uamMepeHus TeMIeparypsbl.
Bunael Terionepenayu.
OxmnaxaeHre Ipy COBEpPIICHUH PabOTHI.
HarpeBanue nipu coBepiiieHur pabOThl BHEITHUMH CHIIAMH.
0. CpaBHEHUE TEMIOEMKOCTEN pa3IMYHbBIX BEIIECTB.
11. HabmroneHue KureHwus.
12. HabmtoneHue mocTOssHCTBA TeMIIEpaTyphl MPH IIABJICHHH.
13. Mopenu TenIoBBIX ABUTATEIECH.
Jlabopamopmuvie pabomol u onvimol.
OMBITHI 10 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TMPUTSDKEHUS.
OMnBITHI O BRIPAIIMBAHUIO KPUCTAJIOB TIOBAPEHHOW COMIM WM caxapa.
OnbITHI 1O HAOTIOEHHUIO TETIOBOTO PACIIMPEHHUSI TA30B, JKUIKOCTEH U TBEPABIX TEI.
Ompenenenne naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTD JIaBIIEHUS BO3yXa OT €r0 00bEMa U HArPEeBAHUSI WU OXJIAXKICHHUS.
[TpoBepka runoTe3sl IMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIONKA KUAKOCTH B TEPMOMETPUIECKON TPyOKE OT TeMIIepaTyphl.
Habmroienne n3MeHeHus: BHyTPEHHEH SHEPTyu Tella B pe3yibTaTe TeIuionepeaay U paboThl BHEIIHUX CHIL.
UccnenoBanue siBIeHUs TEMI000MEHA ITPU CMENIMBAHUN XOJIOTHON U TOPSYEH BOJIBI.
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9. Onmnpenenenre KOJIMYECTBA TEIJIOTHI, MOJIYICHHOTO BOJIOH MPHU TEINIOOOMEHE C HArPEThIM METATHYECKUM [IUITMHIPOM.
10. Onpenenenue yneabHON TEMIOEMKOCTH BELIESCTBA.
11. ccnenoBanue nporecca UCTIapeHUsl.
12. OnpeneseHne OTHOCUTEILHON BIIAXKHOCTH BO31yXa.
13. Onpenenenue yaenbHON TEIUIOTHI TUIABJIEHUS JIbJA.
DJieKTpuYecKHe 1 MATHUTHbBIE SIBJICHHS.

Onektpuzanus Tei. JBa poaa 3yeKTpUUecKUX 3apsiioB. B3aumopneilicTBue 3apsbkeHHbIX Tell. 3akoH KyrnoHa (3aBUCMMOCTH CHUJIBI B3aMMOJICHCTBUS
3apsHKEHHBIX TEJ OT BEJIMYMHBI 3aPSA0B U PACCTOSIHUS MEXKIY TEJIaMu).

Dnekrpuyeckoe moiie. HanpsEHHOCTh 251eKTpuuecKoro moss. [[puHiun cyneprno3uiuy 31eKTPUIECKUX MoJiel (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaaoB. DIEeMEHTApHBIN anekTpuyeckuil 3apsan. Ctpoenue atoma. [IpoBOJHUKHM W AHUAICKTPUKH. 3aKOH COXPAaHEHUs
AIEKTPUYECKOTO 3aps/a.

DNEeKTPUUECKUN TOK. YCJIOBHSI CYHIECTBOBAHMS IJIEKTPUUYECKOrO TOKA. MICTOUHHMKHM MOCTOSHHOTO TOKA. J[eHCTBUS 3JEKTPUUECKOrO TOKA (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUM TOK B KUJKOCTAX U Ta3ax.

OnexTpuueckas 1enb. Cuina Toka. DnekTpudeckoe HanpshkeHne. ConpoTHBIIEHHE MPOBOJHUKA. Y AETbHOE CONMPOTUBIECHUE BellecTBa. 3akoH Oma st
yuactka uenu. [locnenoBaTenbHoe U apaienbHOE COEAMHEHUE TPOBOJHUKOB.

Pabota u MOIIHOCTH AneKTpuYecKkoro Toka. 3akoH J[xoynsa—Jlenma. DnekTpudeckue 1enu U NOTpeOUTEeNH dIEKTPHUECKOl sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHUTHI. B3aumoaeiicTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHoe noje. MaruutHoe nose 3eMJIM U €ro 3Ha4eHUe IJis KU3HU Ha 3emiie.
OmneIT Dpcrena. MarHuTHOE T0JIe AJIEKTPUUECKOTO TOKA. [IpuMeHeHne 3JIeKTpOMarHuTOB B TeXHUKE. [[eficTBEe MarHUTHOTO MOJIsi HA MPOBOAHUK C TOKOM.
DNeKTpoABUTaTElb IOCTOSIHHOTO TOKa. Vcnonp30BaHue 3JEKTpOABUTaTeNIed B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. SABnenue snekrpomMarHuTHOW WHAYKIUHU. [IpaBuno Jlenma. Dnekrporeneparop. CrnocoObl MOMyYEHUsT JIEKTPUUECKONW DHEPTHUH.
DAEKTPOCTaHIINK Ha BO30OHOBISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.
DnekTpu3anus Tel.
JIBa pojia 2JIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apSKCHHBIX TEll.
YCTpoUCTBO U IEHCTBUE IIEKTPOCKOIIA.
DneKTpocTaTU4eCcKas MHIYKIHUA.
3aK0H COXpaHEHHUs IEKTPUICCKUX 3aPSI0B.
[IpoBOAHMKY U AUDIIEKTPUKHU.
MopenupoBaHre CUIIOBBIX JIMHHUH 3JIEKTPUYECKOTO OIS,
HcTouHnky MoCTOSTHHOTO TOKA.
JIeNCcTBUA 2IEKTPUYECKOTO TOKA.
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10. DneKTpUUYECKHl TOK B KUJIKOCTH.
11. I'a30BBIi1 pa3ps.
12. 3mepeHue Cuiibl TOKa aMIepMETPOM.
13. M3MepeHue aIeKTpUYECKOro HaNpsKEHHsI BOJIbTMETPOM.
14. PeocraT 1 Mara3uH CONPOTUBIICHUI.
15. B3aumoeiicTBrE IIOCTOSTHHBIX MAarHUTOB.
16. MoaenupoBaHue HEBO3MOXKHOCTH pa3/ielICHUs MOTOCOB MarHUTa.
17. MoaenupoBaHle MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.
18. OmnbIT Opcrena.
19. MarauTHoe 1nosje Toka. JJIeKTPOMAarHur.
20. JleificTBME MarHUTHOTO TOJIsi HA TPOBOJIHUK C TOKOM.
21. DnekTpoABUraTelb MOCTOSIHHOTO TOKA.
22. UccnenoBanue sIBJICHUS JIEKTPOMArHUTHON MHAYKITUH.
23. OnbiTel Dapajes.
24. 3aBUCUMOCTH HaAIpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHSI.
25. DNeKTpOoreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopmuvie pabomul u onsimol.
OnbIThI 10 HAOTIOEHHUIO SNIEKTPU3AIUH TeTl HHAYKIIMEH U IPH COMTPUKOCHOBEHUH.
HccnenoBanue AeMCTBUS AIEKTPUIECKOTO TOJIS HA TPOBOJIHUKHU U TUDJIEKTPUKH.
COopka u mpoBepKa padOThI STEKTPHUUECKOH e MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HAPsKEHUSI.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HYIIETO Ye€pe3 PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPA U HAPSKEHHS Ha PE3UCTOPE.
OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JJIEKTPHUUECKOTO CONPOTHUBICHMS] MPOBOJHMKA OT €ro JJIMHBI, IUIOMIAJM MONEPEYHOTO CEYECHHS U
MaTepuana.
8. IIpoBepka mpaBuiia CI0KEHHS HAIPSHKEHUM MPY MOCIIEIOBATEILHOM COEIMHEHHUH JIBYX PE3UCTOPOB.
9. TlpoBepka nmpaBuia JiJIsi CUJIbI TOKA MPU HapaJIeIbHOM COEAMHEHUU PE3UCTOPOB.
10. Onpenenenne pabOTHI AIEKTPHUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
11. Onpenenenrie MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACISIEMOM HAa PE3UCTOPE.
12. NccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILETO Yepe3 JaMIIOUKy, OT HAPSDKEHUS Ha HE.
13. Onpenenenune KIIJI narpeBarens.
14. VccnenoBanre MarHUTHOTO B3aUMOJICMCTBHS TOCTOSTHHBIX MAarHUTOB.
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15. V3yueHnue MarHuTHOTO IOJISI IOCTOSIHHBIX MArHUTOB MPU UX OOBESTUHEHHUH U Pa3ACICHUH.
16. VccnenoBanue AeMCTBUSI SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBHSI KaTYILIKU C TOKOM M MarHWTa OT CUJIbI TOKA M HAIPABJICHUS TOKA B KATYIIIKE.
18. 3yueHue AeCTBUS MarHUTHOTO NOJIS HA IPOBOJIHUK C TOKOM.
19. KonctpyrnpoBaHue 1 u3ydeHue paboThl JIEKTPOIBUTATENS.
20. U3mepenue KIIJI anekTpoaBuraTeIbHOM YCTAaHOBKH.
21. OnBITHI 110 UCCIIEIOBAHUIO SIBJICHUS JIEKTPOMATHUTHON MHAYKIIMU: UCCIIEI0BAHNE U3MEHEHUI 3HAUCHHS Y HAIPABJICHHUS] HHAYKIIMOHHOTO TOKA.
9 KUIIACC
Mexannuyeckue siBJ1eHHS.
Mexanunueckoe nBuxeHue. MartepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBMXKEHHS. PaBHOMEpHOE MpsAMOJIUHENHHOE
nBwkenue. HepaBnomepHoe npsiMosinHeiiHoe nBrkenne. CpeliHssi 1 MTHOBEHHAsI CKOPOCTH TeJla MPYU HEPAaBHOMEPHOM JIBHXKCHHH.
Yckopenue. PaBHoyckopeHHOe npsiMosinHeliHoe nBuxkenne. CBoOoanoe magenue. OnbiTol [anmes.
PaBHOMepHOE ABMKEHUE 110 OKpYykHOCTU. [lepuon u yactora obpamienus. JInneitnas u yrioBasi ckopoctu. LleHTpocTpeMuTenbHoe yCKOpeHue.
[Tepselii 3axk0oH HproToHa. Bropon 3akoH Herorona. Tperuii 3akod Herotona. [Ipunuun cyneprno3uuuu cuil.
Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: cujia TPEHHS CKOJIbKEHMUS, Crjla TPEHUSI IIOKOS, IPYryue BUJIbI TPEHUSI.
Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TITOTEHMS. YCKOpeHHe cBoOonHOro maneHus. JIBmwkenue miaHer Bokpyr Comnia. IlepBas kocMuyeckas
CKopocTb. HeBecOMOCTh 1 IeperpyskH.
PaBHOBecue marepuanbHOl Touku. AOComOTHO TBEpAOE Teno. PaBHOBecHe TBEPIOTo Tena ¢ 3aKperi€éHHONW Ochio BpamieHus. MomeHT cuibl. LleHTp
TSKECTH.
Nmnynse Tena. U3menenue ummynbca. UMnynbsce cuibl. 3aKOH COXpaHEHUs! UMITyJibca. PeakTHBHOE ABUKEHUE.
Mexannueckasi pabota 1 MoutHocTh. Pabora cun TskecTH, ynpyroctu, TpeHus. CBsi3b sHepruu U padbotsl. [loTeHnanbHas 3Heprus Tena, MOJAHIATOro
HaJl MOBEPXHOCThIO 3emiid. [loTeHunanbHas sHeprust cxatoil npyxuHbel. Kunernueckas sHeprus. Teopema 0 KUHETMYECKOW 3HEPruu. 3aKOH COXpPaHEHUs
MEXaHUYECKON DHEPTHUN.
Hemoncmpayuu.
HaGmronenne MexaHU4eCcKOTo ABMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEN OTCUETA.
CpaBHeHMEe MyTel U TPACKTOPHUA IBUIKEHUSI OJTHOTO M TOTO K€ Tela OTHOCUTEIBHO Pa3HbIX TENl OTCUETA.
N3mepenne ckopoCcTy U YCKOPEHUS MPSIMOIUHEHHOTO ABUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKCHHS.
Habmroienne ABMKEHUS TeNa M0 OKPY>KHOCTH.
HaGmronenne MexaHWYECKWX SBICHUN, NPOUCXOIAIMMX B cUcTeMe oTcuéta «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBIDKCHHH
OTHOCHUTENFHO KabuHeTa (PU3UKH.
7. 3aBHUCHMOCTBH YCKOPEHHS TeJIa OT MAcChl TeJia ¥ JICUCTBYIOIICH HAa HETO CHIIBI.
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8. HaOmromenue paBeHCTBA CHII IIPU B3aUMOJICHCTBUU TEI.
9. H3meHneHue Beca Teja MpU YCKOPEHHOM JBM)KECHHUU.
10. Ilepenaua umnysbca npu B3aUMOAECUCTBUU TEl.
11. IIpeoOpa3zoBaHus SHEPTUU IIPH B3aUMOCHCTBUU TEN.
12. CoxpaHeHME UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUU.
13. CoxpaHeHre UMIyJibca MPU a0COTIOTHO YIIPYTOM B3aUMOCHCTBUMU.
14. HabmroieHre peakTUBHOTO JIBHKEHUSI.
15. CoxpaHeHre MEXaHHYECKON SHEPTUU MTPU CBOOOTHOM MAJCHUH.
16. CoxpaHeHHEe MEXaHUUECKON SHEPTUU IIPU JBUKEHUH Tela M0/ JCHCTBUEM NPYKUHBI.
Jlabopamopuuvie pabomot u onvimel.
KoHncTpynpoBanue Tpakta aJis pa3roHa 1 JajibHEUIero paBHOMEPHOI O ABMXKEHHUS IapUKa UITH TEJIEKKH.
Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpycKa WM ABUKSHUS [IApUKa 110 HAKIIOHHOM MJIOCKOCTH.
Onpenenenre ycKOpeHUs Tejla Mpy PaBHOYCKOPEHHOM JIBU)KEHUU 10 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JABM)KEHUU 0€3 HauaabHOU CKOPOCTH.
[IpoBepka rumoTespl: €cid NpU PaBHOYCKOPEHHOM JIBM)KEHHUM O€3 HadajJbHOM CKOPOCTH IIyTH OTHOCSTCS KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKA BPEMEHHU OJUHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JTaBJIECHMUS.
Onpenenenue kodhhuieHTa TPEHUS CKOIBKEHHSL.
Onpenenenne KECTKOCTU MPYKUHBI.
9. Ormpenenenue pabOTHI CUIIBI TPEHUS TPU PABHOMEPHOM JIBUYKEHHMH TeJla 110 TOPU30HTAIbHOM MOBEPXHOCTH.
10. Onpenenenne paboThl CUIIBI YIPYTOCTH MPU MOJbEME I'Py3a C UCIIOJIb30BAaHUEM HEIOIBHKHOTO U MOJIBUIKHOTO OJIOKOB.
11. M3yuenue 3aKkoHa COXpaHEHUs DHEPTHH.
Mexanuyeckue Kojae0aHUS U BOJIHBI.
KonebarenbHoe npmxenne. OCHOBHBbIE XapaKTEPUCTHKH KoyeOaHW: MEepHoJ, 4acToTa, aMILUIUTyAa. MaTeMaTHyecKUid M NpPYKUHHBIH MasTHHUKH.
[IpeBpanienue sHEPTUN P KOJIEOATETHHOM JIBHKCHHUH.
3aryxatomue Konebanus. BeiHyxeHHbIe Konebanus. Pezonanc. Mexanndeckue BosiHbl. CBOMCTBa MeXaHMYECKHX BOJIH. [IposionibHbIe U nOoNIepeyHble
BOJIHBI. /[TMHA BOJHBI M CKOPOCTH €€ pacipoCTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPJIOM TEJE, CEHCMUYECKUE BOIHBI.
3ByK. 'pomMKOCTh 3ByKa U BbicoTa ToHA. OTpaykenune 3Byka. MHGpa3Byk u yabTpa3ByK.
Jemoncmpayuu.
1. HaOmtonenue konebaHuii Tes Mo AMCTBUEM CHIIBI TSHKECTU U CHIIBI YIIPYTOCTH.
2. Habmonenue xonebaHuil rpy3a Ha HUTH U Ha TIPY>KUHE.
3. HaOnronenue BEIHYKACHHBIX KOJIEOaHUN U pe30HaHca.

Nk wN =

o N



4. PacnpocTpaHeHue NPOA0JIbHBIX U NONEPEUYHBIX BOJIH (Ha MOJEIN).
5. HaOGnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKycTHYECKUH pE30HAaHC.
Jlabopamopuuvie pabomot u onvimel.
Onpenenenne 4acToThl ¥ epro/ia KouedaHuil MaTeMaTH4ECKOI0 MasiTHUKA.
Omnpenenenre 4acToThl U Mepro/ia KoueOaHuil MpyKUHHOTO MasITHHKA.
HccnenoBanue 3aBUCMMOCTH NIEpUOAA KOJIEOaHNI IOJIBEUIEHHOI'O K HUTHU I'Py3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpUOa KOJeOaHUN TPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HE3aBUCHMOCTH Iepuo/ia KosuedaHuil rpy3a, IOABEUIEHHOI'O K HUTH, OT Macchl rpys3a.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCHMOCTh TIepro/ia KoieOaHu MPYKMHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTU MPYKUHBIL.
7. W3mepenue yckopeHusi CBOOOAHOTO MaICHHUS.
DJIEKTPOMATHUTHOE I10JIe M 3JIeKTPOMAaTrHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE IoJie. DJIEKTPOMarHuTHble BOJHBL. CBOMCTBAa 3J€KTPOMarHUTHbIX BOJH. Illkanma smexkTpoMarHUTHBIX BoJIH. Mcnosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBocTBa 37€KTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomsl u onsimol.
1. M3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOILBIO MOOMIIBHOTO Tesie(oHa.
CaeToBbIE SIBJICHUS.
JlyueBas mopens cBera. Mcrounuku ceera. IlpsmonuneiiHoe pacnpoctpaHeHue ceera. 3atMeHuss Connua u Jlynsl. OtpakeHue csera. [lnmockoe
3epKayio. 3aKOH OTPaKCHHS CBETA.
IIpenomiienne cBera. 3akoH mpenomieHus csera. [lonHoe BHyTpeHHee OTpakeHHe cBeTa. VIcIob30BaHME IOJHOTO BHYTPEHHETO OTPAXEHMS B
ONTUYECKUX CBETOBOJIAX.
Jlunza. Xox nyueil B nuH3e. OnTuyeckas cucrema ¢oroannapara, MUKpOCKONa M Teieckona. ['ma3 kak omnrudeckas cucrema. bimzopykocTs u
JAJIbHO30PKOCTb.
Pasnoxxenue 6enoro csera B cektp. OnbiTel HploToHa. CriojkeHne CeKTpaabHBIX 1IBETOB. /lucnepcus ceera.
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Hemoncmpayuu.
1. IlpsMonuHeitHOE pacpOCTPAHEHUE CBETA.
2. OtpaxkeHne CcBeTa.



[Tony4yenne n300pa>keHHIA B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTHyeckuii CBETOBO.
Xox nydeit B coOnparoniei JInH3e.
XoJ J1ydei B pacCeuBarollel JTUH3E.
[Tomyyenne n300pa’keHU C IOMOLIBIO JIMH3.
. [punuun peiictBus ¢oToanmapara, MUKPOCKOIIA M TEJIECKOTIA.
10. Mogaens rinasa.
11. Paznosxenue 6enoro cBeTa B CIEKTP.
12. TlonyueHue 6e0ro cBETa MPU CI0KEHUU CBETA PA3HBIX 1IBETOB.
Jlabopamopuvie pabomsl u onvimol.
HccnenoBanue 3aBUCUMOCTH YIJIa OTPaXEHUS CBETOBOI'O JIy4a OT yIJla MaJeHUs.
W3yuenne xapakTepUCTHK U300paKeHHUs TPeMETa B IJIOCKOM 3epKae.
HccnenoBanue 3aBUCUMOCTH YIJIa IPEIOMIIEHUS CBETOBOIO JIy4a OT yIJla NaJCHUs Ha TPAHULE «BO3LYyX—CTEKIIO».
[Tonyuenue n300paskeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CHIIbI cCOOMparoIeil JINH3BI.
OnbITHI 10 Pa3JIoKEHUIO OEJI0T0 CBETa B CIIEKTP.
7. OBITHI 10 BOCOPUATHIO LIBETA MPEIMETOB PU UX HAOIIOIEHUH Yepe3 [IBETOBbIE (DMIIBTPHI.
KBanToBbIe siBJIeHUS.
OmnsiThl Pesepdopna u miianerapuas mojens atoma. Mojens atoma bopa. Mcyckanue u nornonieHue cBeta atoMmoM. KBanTsl. JInuHeluaTbie CeKTpsI.
PannoakTtuBHOCTh. Anbda, Oeta- u ramma-usnydenus. Ctpoenue aromHoro siapa. HyknonHas monens aromHoro siapa. M3oronsl. PannoakTuBHbIE
npespauienus. [lepuon nomypacnazna aTOMHBIX SIIED.
SnepHble peakuu. 3aKOHbI COXPaHEHUsI 3apsI0BOTO U MAaCCOBOIO YHMCEN. DHEPrus CBA3M aTOMHBIX siiep. CBsA3b Macchl ¥ 3Hepruu. Peakuuu cunresa u
nenenus anep. Ucrounnku sneprun ComnHna 1 3BE31.
AnepHas sHepreTuka. JleicTBUS paAOAKTUBHBIX W3JIy4€HUHN Ha )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.
CrieKTphl U3JTydeHUs U MOTJIOIEHUS.
CrieKTphl pa3ayHbIX T'a30B.
CrnexTp Bomopoa.
Habmtonenue TpekoB B kamepe BunbcoHa.
Pabora cuéTurka HOHU3UPYIOLUUX U3TYYEHUH.
Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.
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Jlabopamopmuvie pabomul u onvimol.
1. HabmroneHue CIUIOMIHBIX U JIMHEHUYAThIX CIEKTPOB U3JIy4EHHUSL.
2. HccrnenoBanue TPeKOB: U3MEPEHUE SHEPTHH YACTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusim).
3. H3mepeHue paaroakTUBHOTO (hoHa.

IToBTOpHTE/IBLHO-000011IAKO LN MOLYIb.

[ToBTOpUTENEHO-0000IIAONINI MOAYNIb TPEAHA3HAYCH [UIS CUCTEMAaTH3allid M OOOOLICHHS MPEIMETHOTO COJCP)KaHHS M ONbITa JEATEIHHOCTH,
MPUOOPETEHHOTO TPU U3YYCHHUH BCETO Kypca (pU3UKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy 1O (pu3uke JUIst 00 yJaronuxcs,
BBIOpABIINX ATOT y4EOHBIN MPEIMET.

[Ipy w3y4eHWW NAHHOTO MOMYJS PEATH3YIOTCS W CHCTEMATH3UPYIOTCS BHIBI JISATSIBHOCTH, Ha OCHOBE KOTOPBIX OOECIICUMBACTCS JOCTH)KCHHE
MPEIMETHBIX U METANPEIMETHBIX IJIAHUPYEMBIX PE3YJIbTaTOB 0OyYeHUs, (OPMHUPYETCSl €CTECTBEHHOHAYYHAsE TPAMOTHOCTh: OCBOCHHE HAayYHBIX METOJIOB
WCCJICTOBAHMS SIBJICHUN TIPUPOJBI M TEXHUKH, OBJIAJICHUE YMCHHUSIMH OOBSCHATh (DU3MUCCKUE SBIICHUS, IPUMEHSS TIOJTydeHHBIC 3HAHUS, peliaTh 3a/1a4M, B
TOM YHCJIC KAYECTBEHHBIC U SKCIICPUMEHTAIIbHBIC.

[IpyuHIMNUATBHO AEATEIbHOCTHBIA XapaKTep JAHHOTO pa3jieia peaau3yercs 3a CYET TOro, YTO OOy4daroIlMecs BBIOJHAIOT 3a/laHus, B KOTOPBIX UM
[IpEeJIaraeTcs:
Ha OCHOBE TOJTYYEeHHBIX 3HAHUN PaclO3HAaBaTh M HAYYHO OOBACHATH (PH3MUECKUE SBIICHHS B OKPYKAIOLIEH MPUPOJIE U TIOBCEAHEBHOM KU3HH,
UCIOJIb30BaTh HAYYHBIE METO/bI UCCIIEJOBAHUS (PU3UUECKUX SABJICHUN, B TOM YHCIIE I IPOBEPKH FMIIOTE3 U MOJIyUYEHHs TEOPETUYECKUX BHIBOJIOB,;
OOBSCHATh Hay4YHbIE OCHOBBI HanOoyiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJOTHH, HallpuMep, MPAaKTHUYECKOr0 HCIOJIb30BAaHUS PA3IUYHBIX
HMCTOYHHMKOB YHEPIUH Ha OCHOBE 3aKOHA IIPEBPALICHUA U COXPAHEHUS BCEX U3BECTHBIX BUJIOB DHEPIUU.

Kaxnas w3 TeM naHHOTO MOyl BKJIIOYAeT 3KCIEPHUMEHTAIbHOE HCCieloBaHHEe 0000IIaroniero xapakrepa. Moayib 3aBepliaeTcs MpOBEACHHUEM
JMAarHOCTHYECKOW M OLIEHOYHOH paboThI 32 Kypc OCHOBHOI'O O0ILIEero 00pa3oBaHMUs.



2. INTAHUPYEMBIE PE3VJIIbTATbBI OCBOEHUA IIPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O

OBPA3OBAHUA
N3ydyenne ¢Gu3Mky Ha ypOBHE OCHOBHOTO OOINEro OOpa30BaHUs HAMPABICHO HA JOCTH)KCHHUE JUYHOCTHBIX, METANPEIMETHBIX U IMPEIMETHBIX

00pa30BaTeNbHBIX PE3YIbTATOB.

B pesynbrate n3ydyeHus (GU3MKM Ha YpPOBHE OCHOBHOTIO OOIIEro oOpa3oBaHus y oOydaromierocs OyayT cOpMHpPOBAHBI CIEIYIOIIUE JTUYHOCTHBIC

PE3YJIbTAThl B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

— POsIBJIEHUE HHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (pru3nueckol HayKu;

— IICHHOCTHOE OTHOILIEHHUE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(U3UKOB;

2) rpaIaHCKOI0 U TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYX/JIE€HUHU OOIIECTBEHHO 3HAYMMBIX M 3TUYECKHUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTHKEHUH (PU3HKH;

— OCO3HAHUE BAKHOCTH MOPAJIbHO-3THYECKUX IIPUHIIUIIOB B JEATEIbHOCTH YYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPHUATHUE ICTETUYCCKUX KAYeCTB (PU3MUECKON HAYKU: €€ TApMOHUYHOTO IIOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:

— 0CO3HaHME LIEHHOCTH (PU3NYECKON HAYKH KaK MOIHOT'O HHCTPYMEHTA O3HAHUS MUPA, OCHOBBI PA3BUTHS TEXHOJOTHH, BaXKHEHIIIEH COCTaBIIAIONICH
KYJIbTYpBI;

— pa3BUTHE HayyHOH J1I0003HATEIBHOCTH, HHTEPECA K CCIEI0BATENbCKOMN 1EATEIbHOCTH;

5) popmupoBaHus KyJbTYpPBbI 310POBbSI H IMOLMOHAJIBHOIO 0JIArONMONYYHS:

— OCO3HaHHUE ILIEHHOCTH 0e30macHOro odpas3a >KM3HH B COBPEMEHHOM TEXHOJOIMYECKOM MHpE, BaKHOCTHM IMpaBUJl OE€30MACHOTO MOBEACHHUS Ha
TPaHCIOPTE, HAa JOPOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM 00OPYJOBaHUEM B JOMAIIHUX YCIOBHSAX;

— c(OpMHUPOBAHHOCTH HaBbIKA pe(IIeKCUH, TPU3HAHKNE CBOETO MPaBa Ha OLIMOKY M TAaKOTO K€ IIpaBa y JIpyroro 4eioBeKa;

6) TpyaoBOro BocnuTaAHUS:

— aKTHBHOE y4yacTH€ B PELICHUM NPAKTUUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOM OpraHM3alliu, ropofa, Kpas) TEeXHOJIOTHYECKOH Hu
COLIMAJIbHOW HANPaBJIEHHOCTH, TPEOYIOLIUX B TOM YKCie U (PU3NUECKUX 3HAHUM;

—MHTEPEC K MPAKTUYECKOMY H3yUEHHIO MPO(ECcCHii, CBI3aHHBIX C (PU3UKOM;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:

— OpUEHTAalMs Ha MpUMeHEeHHEe (PU3MUECKUX 3HAHUI NI peuieHus 3a4a4d B 00JIacTU OKpPY)Karollel cpelibl, MJIaHUPOBAHUS MOCTYIKOB U OLIEHKH HX
BO3MOJKHBIX ITIOCJIEACTBUM IJI1 OKPYKAIOLIECH CPEJIbl;

— 0CO3HaHUe TI100aIbHOr0 XapakTepa dKOJOTHUYECKUX MPOoOieM U IMyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIUMCH YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:



— MOTPEOHOCTh BO B3aMMOJACHCTBUH IPU BBIIOIHEHUH UCCIEIOBAHUNA M MPOEKTOB (PU3MUECKON HAIMPABICHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSAM
APYTHX,

— IIOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€PE3 NIPAKTUYECKYIO ACATEIbHOCTD;

—TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHHI, B TOM YHUCIIEe (OPMYIUPOBATH HJIEH, TOHATHUS, TUTIOTE3BI O (PU3NYECKUX 00BEKTAX U SBICHUSX;
—0CO3HaHue 1e(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 0071aCTH (PU3UKHY;

— IUIAHUPOBAHUE CBOET0 Pa3BUTHUS B IPHOOPETEHNU HOBBIX (PU3MUECKUX 3HAHUIL;

— CTpeMJICHHE aHAJIU3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPObI, OOLIECTBA M SKOHOMHUKH, B TOM YHCJIE C UCII0JIb30BaHUEM (PU3NYECKUX 3HAHUI;

— OLIEHKA CBOMX JCWCTBUI ¢ yUETOM BIIMSHUS HAa OKPYKAIOIIYIO CPETY, BOZMOKHBIX IIT00ATBHBIX OCIIEICTBHIA.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbprare ocBoeHHs TporpamMmbel MO (U3UKE HAa YPOBHE OCHOBHOrO o00miero oOpa3oBaHus y oOydaromerocs OyAayT chopMHpPOBaHbBI

MeTanpeMeTHble pe3yJibTaThl, BKJIIOYAIOLIME I103HABATEIbHbIE YHUBEpPCAJIbHbIE Y4eOHBIE IEHCTBUS, KOMMYHMKAaTHUBHBIE YHUBEpCAJIbHbIE Y4eOHBIE
JeUCTBUS, pEryISTUBHbIC YHUBEpCAIbHbIE YUeOHbIE 1EHCTBHS.

ITo3naBaTenbHBIC YHHBepcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1oruyeckue geiicTBUA:

BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKA OOBEKTOB (SIBICHUI);

yCTaHaBJIMBATh CYILIECTBEHHBIH MPU3HAK KJIacCU(PUKALIUU, OCHOBAHUS [yl 0000IIEHUS U CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M POTUBOPEUNS B pacCCMaTpPUBAEMbIX (akTax, JaHHBIX U HAOIIOEHUSAX, OTHOCSAIIMXCS K (PU3MUECKUM SIBJICHUSM;
BBISIBJIATh NPUYMHHO-CIIEACTBEHHBIE CBSI3U NP W3YYEHUH (PU3MYECKUX SIBIICHUM U MPOLIECCOB, JIENaTh BBIBOJIBI C UCIOIb30BAaHUEM JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYEHHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI35X (PU3NUECKUX BETUUNH;

CaMOCTOSITENILHO BBIOMpAaTh CIOCOO pelieHus yueOHOM ¢usnyeckol 3amaun (CpaBHEHHE HECKOJbKUX BapUaHTOB pelIeHMs, BBIOOp Hambosee
MOIXOJIALIETO C YUETOM CAMOCTOSTEIbHO BbIIETICHHBIX KPUTEPHUEB).

Ba3oBrble ncciiegoBaTe/LCKHE JeliCTBUA:

HCMOJI30BATh BONPOCHI KaK MCCIIEA0BATEILCKUI HHCTPYMEHT MO3HAHMUS;

MPOBOANUTH MO CaMOCTOSITENIbHO COCTABIEHHOMY IIJIaHY OIMBIT, HECIOXKHBIA (PU3UUYECKHI IKCIEPUMEHT, HeOONbIIoe HccleAoBaHne (PU3NIECKOro
SABJICHUS,

OILICHUBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTHh MH(POPMAIIHIO, TOTYISHHYIO B XOJI€ UCCIIETOBAHUS WA YKCIIEPUMEHTA;

CaMOCTOATENIbHO (HOPMYITHUPOBATH 0OOOIIEHHS M BBIBOJIBI T10 PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOICHHUS, OTIBITA, UCCIICIOBAHMUS;

MIPOTHO3MPOBATh BO3MOXHOE JalibHEHIee pa3BUTHE (PU3UYECKHX MPOIECCOB, a TAaK)KE BBIIBUTATH MPEANONIOKEHHS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHUSIX U KOHTEKCTaX.

Padora ¢ undopmanmeii:

MPUMEHSTh Pa3IMYHble METOJbl, HHCTPYMEHTHI U 3alpOChl IPU MOUCKE U 0TOOpe MHPOpPMAIMM WIM JAaHHBIX C YYETOM MPEAJIOKEHHON yueOHOU
¢buznyeckoil 3aauu;



aHAJTM3UPOBATh, CUCTEMATH3HPOBATh U HHTEPIIPETUPOBATH HHPOPMALIHIO PA3TUYHBIX BUIOB U (HOPM MpeICTaBICHUS;
CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (HOpMy IpejcTaBleHUs MH(DOPMAMK U HUIUIIOCTPUPOBATH PELIAEMBblEe 33aJjaul HECJIOKHBIMU CXEMaMH,
ararpaMMaMu, HTHOM rpaduKoi 1 uX KOMOMHAIMSIMH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe J1eiiCTBUSA:

B X0/1€ 00CYyX/IeHHsI y4eOHOro Marepuania, pe3yJlbTaToB JIA0OPaTOPHBIX pabOT M MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKAAEMOM TEMBI U
BBICKa3bIBaTh UJIEH, HALIEJICHHbIC HA PEIICHUE 3a/1a41 U MOAJIepKaHue 0J1aro)KenaTebHOCTH OOIIEHUS;

COIOCTABJIATH CBOU CYXJICHUS C CYXKACHUSMH IPYTUX YYaCTHHKOB JIHaJiora, OOHApy>KUBATh Pa3Inyie U CXOJCTBO NO3UILIUH;

BBIPAXKaTh CBOIO TOUKY 3P€HUS B YCTHBIX U MIMCbMEHHBIX TEKCTaX;

MyOJINYHO TPE/ICTABIATH PE3YJIbTAThl BBITOJTHEHHOTO (PU3MUECKOTO OTBITA (IKCIIEPUMEHTA, UCCIIETOBAHMS, IPOCKTA);

MIOHMMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHIMBHyaIbHON pabOThI NP pEIIEeHUH KOHKPETHON (PU3NUECKOIl TpodIieMbl;

NPUHUMATh I COBMECTHOM JEATENIbHOCTH, OPraHU30BBIBATh JEHCTBHS MO €€ JOCTHKCHHIO: PACIpENeisTh POJH, OOCYXKIaTh INPOLECCH U
pe3yabTaThl COBMECTHON PabOThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIFOJICH;

BBIIIOJIHATH CBOIO YaCTh pa0OThI, JOCTUTasi KAUECTBEHHOT'O Pe3y/bTaTa 10 CBOEMY HAIIPABJIEHUIO U KOOPJAUHUPYS CBOU JIEHCTBUS C IPYTUMU YJICHAMU
KOMAaH/Ibl;

OLIEHUBATh KAY€CTBO CBOETO BKJIaZa B OOMIMIA POIYKT MO KPUTEPHUSIM, CAMOCTOATEIBHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHUBepPCAJbHbIE yUeOHbIe IeiicTBUS
Camoopranuzanmusi:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUE€OHBIX CUTyalUsAX, TPEOYIOUIUX AJIs pelieHus] pU3MUeCKUX 3HaHU;

OpPUEHTUPOBATHCS B PA3JIMYHBIX [TOAX0/1aX MPUHATHUS pEeIeHUH (MHAUBUIYyaIbHOE, IPUHITHE PEIIEHUS B TPYIIIE, IPUHIATHE PELICHUI TPYIIIOi);
CaMOCTOSITENIHO COCTAaBJISITh aITOPUTM pelieHus (pUu3nueckoi 3aJaun WIM IUIaHa UCCIEI0BaHUS € YYETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh NPEIaracéMble BAPUAHTHI PELICHUI;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 3a pEIlIeHHE.

CaMOKOHTpOJ'lL, IMOLMOHAJIbHBIA HHTEJLJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUX U MIpEeJIaraTh Ij1aH €€ U3MEHEHHUS,

OOBSACHATH MPUYNHBI JOCTHKEHUS (HEAOCTHXKEHHUS) pe3y/IbTaTOB ACSITEIbHOCTH, AaBaTh OLIEHKY MPUOOPETEHHOMY OITIBITY;

BHOCHUTBH KOPPEKTHUBBI B JICITEIHHOCTH (B TOM YHMCIIE€ B XOJ1 BBIIMOJIHEHUS (PU3MUECKOTO UCCIETOBAHMS WM MTPOEKTa) HA OCHOBE HOBBIX OOCTOSITENbCTB,
M3MEHUBIINXCS CUTYalUi, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETIU U YCIOBUSAM;

CTaBUTH ce0sl Ha MECTO JIPYTOro YeIoBeKa B X0JI€ CIIOpa WM AUCKYCCUU HAa HAYYHYIO TEMY, TOHUMAaTh MOTHUBbI, HAMEPEHHS U JIOTUKY JIPYTOro;
MIPU3HABaTh CBOE MPaBO Ha OLIMOKY MPH pelIeHnH (PU3NUECKUX 3ajad WINA B YTBEPKACHUAX Ha HAYYHbIE TEMbI M TaKOE K€ MPaBo JPYroro.

INPEAMETHBIE PE3YJIbTATbBI

K koHIly 00y4enus B 7 KJiacce peMETHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTpaXaTh C(POPMUPOBAHHOCTH Y 00YHAIOIINUXCS YMEHUMN:



WCIOJIb30BATh MOHATHUS: (PU3UYECKUE M XUMHUYECKUE SIBJICHUS, HAOMIOIEHHE, SKCIEPUMEHT, MOJENb, TUIIOTE3d, €AUHUIBI (U3NYECKUX BEJINYMH,
aToOM, MOJIEKYJia, arperaTHble COCTOSIHMS BemlecTBa (TBEpAOE, KHUAKOE, ra3000pa3HOE), MEXaHUUECKOe ABM)KEHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
MPSMOJIMHEIHOE), TPACKTOPHS, pABHOACHUCTBYIOIIAs cuia, nedopMarus (yrnpyras, iacTHIecKas), HeBECOMOCTbh, COOOIIAIOIINECS COCY/IbI;
paznuuath sBieHus (Auddysus, TemaoBoe ABMKEHHE 4YaCTHI[ BEIIECTBA, PABHOMEPHOE [BUKEHHME, HEPaBHOMEPHOE JBMKCHHE, WHEPIHS,
B3aMMOJICHCTBHE TeJl, paBHOBECHE TBEPIBIX TEJ C 3aKPEIIEHHOM OChIO BpallleHHs, epeaaya JaBIeHUs] TBEPABIMH TEJIaMH, KHUJIKOCTSIMU U ra3aMH,
aTMocepHOe JaBjieHHE, IUIABAaHHUE TeN, MPEBPALECHUS MEXaHUYECKOW SHEPruu) Mo OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB UM HAa OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE M3YyYCHHBIX (DU3MUECKUX SIBJICHHM B OKpPY)KAIOIIEM MHpE, B TOM uucie (U3NYECKUE SBICHUS B MPUPOIE: MPUMEPHI
JBIDKEHUSI C PAa3IMYHBIMH CKOPOCTSMU B JKMBOM M HEXHBOH NPHPOJE, NEHCTBHE CHIIBI TPEHUS B MPUPOJAE U TEXHHKE, BIMSHUE aTMOC(HEpPHOTO
JABJICHHUS Ha >KMBOW OpPraHW3M, IUIaBaHUE PbIO, pbIYard B Telle YeJOBEKa, MPU 3TOM MEPEeBOAMTH MPAKTUUYECKYIO 3a/lady B YueOHYIO, BBLIETSATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) PU3NUECKUX SBICHUII;

OIMCHIBATh U3YUEHHBIE CBOMCTBA Tell U (U3MUYECKUE SABICHUS, UCIIOIb3Ys (U3NUYECKUE BEIUUMHBI (Macca, 00bEM, INIOTHOCTh BELIECTBA, BpEeMs, yTh,
CKOpOCTB, CPEIHSAS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa TSHKECTH, BEC Tela, CHIIa TPEHUS, aBjlIeHue (TBEPIOTO Teja, KHUIAKOCTH, Ta3a), BRITATKABAOLIAS
CWJIa, MeXaHWuyeckas padoTa, MOIIHOCTb, IJIEYO CHUIIbI, MOMEHT CHJIbI, KOO(QQUIMEHT MOJE3HOTO ACHCTBHS MEXaHU3MOB, KHHETUYECKas U
MOTEHIMAJbHAsT SHEPIUs), MPHU ONMCAHWHM TPABWIBHO TPAKTOBATh (PU3MUYECKUI CMBICT HCHOJB3YyEMBIX BEIHYWH, WX OOO3HAUCHUS W E€IUHHIIBI
(bu3MUYeCKUX BEJIMYHH, HAXOIUTH (DOPMYIIbI, CBS3BIBAIONINE JAHHYIO (PU3MUYECKYIO BETUYHUHY C IPYTUMH BEIHUYNHAMH, CTPOUTH IpadUKH U3YU4EeHHBIX
3aBHCUMOCTEN (PU3MUYECKIX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Tell, (pU3nyecKre SBICHUS U MPOLECCHl, UCHOJb3Yys MpPaBUIIa CIOXKEHHs CHII (BJOJb OJHOW MpsiMoit), 3akoH ['yka, 3aKoH
[Tackaist, 3akoH Apxumesna, MPaBUIIO0 paBHOBECHS phrdara (0JI0Ka), «30JI0TOe MPABUIIO» MEXAHHUKH, 3aKOH COXPAaHEHUs MEXaHWYECKON SHEPTrHu, pU
3TOM J1aBaTh CJIOBECHYIO (HOPMYIUPOBKY 3aKOHA U 3aMUCHIBATh €T0 MAaTEMAaTHUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MUYECKHE SIBICHUS, MPOIECCHl W CBOMCTBA TEN, B TOM YHWCJIE€ W B KOHTEKCTE CHUTyallMid MPaKTHKOOPUEHTHPOBAHHOTO XapaKTepa:
BBISIBJIAT TPUUMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTHYECKUX IAroB ¢ OMopoil Ha 1-2 M3yueHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NIECKUX 3aKOHA FITH 3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3a/1a4u B 1-2 neHCTBUS, UCHOJB3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAOIINE (PU3MUECKUE BETMUMHBL: HA OCHOBE aHAJIM3a yCJIOBHUS
3aJ]aui 3alHChIBATh KPATKOE YCIOBHUE, TOACTABIATh (GU3NYECKHE BEITMYMHBI B (DOPMYIBI M TPOBOJUTH PAacUEThl, HAXOAUTH CIIPABOYHEIC JaHHBIC,
HE00XO0AMMBIE JJIS peIIeHUs 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOTYYeHHOHN (pU3nuecKol BEeINYHHBI,

pacrio3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MPH MOMOUIM (PU3NYECKHX METOJIOB, B ONHCAHHM HCCIEIOBAaHMS BBIIEIATH MPOBEPSIEMOE
MPENoIoKeHne (TUIOTE3y), Pa3IndaTh U WHTEPIPETHPOBATH MOMYYCHHBIH PE3yNbTaT, HAXOJUTh OMIMOKH B XOJE ONBITA, JIEJaTh BHIBOIBI MO €T0
pe3yibTaram;

MIPOBOJIUTH OTBITH MO HAOMIONECHUIO (PU3MYECKHX SIBICHUA WM (PU3MYECKHX CBOHCTB Tell: (pOpPMyIMpOBaTh MPOBEPSEMBIC IMPEITOIOKCHHS,
coOHMpaTh YCTaHOBKY U3 IPEJIOKEHHOTO 000PYA0BaHMsI, 3alIMCHIBATh XOJI OIbITa U (POPMYIUPOBATH BHIBOJIBL;



BBITOJIHATH NPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tejla, 00bEMa, CHUIIBI M TEMIEPaTyphl C MCIOJIb30BAaHUEM aHAJIIOTOBBIX M HU(POBBIX
puOOpPOB, 3aIMCHIBATh MTOKa3aHUsI IPUOOPOB € YUETOM 3aJaHHOHN a0COIIOTHOM MOTrPEeIHOCTH U3MEPEHNUH;

MIPOBOJIUTH HMCCIIEJOBAHUE 3aBUCHMOCTH OJHOW (PU3MYECKON BEIMYMHBI OT JIPYTOMl C MCHOJIB30BAHUEM IPSMBIX M3MEPEHHN (3aBUCHMOCTH ITyTH
PaBHOMEPHO JBMKYILEIOCs Tejda OT BPEMEHHU ABMKEHMsI Tela, CHJIbl TPEHUs CKOJIbKEHHs OT Beca Teja, KayecTBa 00pabOTKM MOBEPXHOCTEH Tesl U
HE3aBUCHUMOCTH CUJIBI TPEHHS OT IUIOINAAM COMPUKOCHOBEHHS TEJN, CHIIBI YIPYTOCTH OT YAJMHEHHUS MPYKUHBI, BBHITAJIKUBAIOIIEH CHIIBI OT 00bEéMa
NOrpY>KEHHON YacTH Tea M OT IJIOTHOCTH XKMJKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH Tella, OT IIyOUHBI, Ha KOTOPYIO MOIPYKEHO TENO0, YCIOBUI
TUTaBAaHUS TeJl, yCIOBUIM PaBHOBECHS phlyara U OJIOKOB), y4acTBOBAaTh B IUNIAHUPOBAHUU YUYE€OHOTO MCCIIEIOBaHUS, COOMPATh YCTAHOBKY U BBITIOJIHATH
U3MEpEHUs, Cleays NMPeIIokKEeHHOMY IUIaHy, (GUKCUPOBATh PE3yJIbTaThl MMOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BHJIE MPEIOKEHHBIX
TabIUI ¥ TPaUKOB, AETATh BEIBOJBI 10 PE3yJIbTaTaM HUCCIIETOBAHMS;

IIPOBOJIUTh KOCBEHHbIE M3MEpEeHHs (PU3MUECKUX BEIUYHMH (IUIOTHOCTh BEIIECTBA JKUAKOCTH M TBEPJOTO TeJa, CUJla TPEHUS CKOJIbKEHUS, 1aBICHUE
BO3/yXa, BBITAJIKMBAIONIAS CHJIA, ACWCTBYIONIAs HA MOTPYKEHHOE B JKUAKOCTH TENO, KOI(DPUIHMEHT MOIe3HOro ACHCTBHUS MPOCTHIX MEXaHH3MOB),
cliefysl MPEeAIOKEHHON MHCTPYKIMU: NPU BBIIOJIHEHUU U3MEPEHUH cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBIYHCIISATH 3HAYEHUE HCKOMOM
BEJIMYMHBI;

co0Jro1aTh MpaBUiIa TEXHUKK O€30IaCHOCTH IIPU paboTe ¢ 1abopaTOpHBIM 000PYJOBAHUEM;

YKa3bIBaTh MPUHIUIBI JEHCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYbl, OapoMeTp, pblyar,
MOJIBUKHBIM U HETIOABWKHBIHN OJIOK, HAKJIOHHAS TIOCKOCTH;

XapaKTepu30BaTh MPUHLUIBI IEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOW Ha UX OMHUCAHUS (B TOM YMCIE: NOJIUIUITHUKH,
YCTPOHCTBO BOAONPOBOJIA, T'MIPABIMYECKUI Mpecc, MaHOMETp, BBICOTOMEp, MOPILIHEBOM HAcOC, apeoMeTp), HCHOJb3ys 3HAHUS O CBOWCTBax
(bu3NYeCcKUX SIBICHUN U HEOOXO0AUMbIE PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANTH IpPUMEPHI (HAXOAUTh MH(OPMAIUIO O MPUMEPax) MPAKTHUECKOTO HCHOJIb30BaHUS (U3NYECKUX 3HAHUN B MOBCEAHEBHOM >KU3HU IS
oOecnieueHns 0€30MaCHOCTH NpHU OOpalleHHMH ¢ NpUOOpaMM M TEXHUYECKHMMM YCTPONCTBAMH, COXPAaHEHHUS 3/10pOBbS U COOJIOJEHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPY>KAIOILEH CPELE;

OCYILIECTBIATH OTOOpP UCTOYHUKOB MH(popMaluu B UHTEepHETE B COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIMXCS 3HAaHUHN U
yTEM CpaBHEHHUS PA3JIMYHBIX UICTOUHUKOB BBILACIATH HHPOPMALIHIO, KOTOPas SIBJISETCS IPOTUBOPEUNBOI UM MOKET OBITh HEIOCTOBEPHOI;
MCIOJIb30BaTh MPH BBHIMOJIHEHUHU YYEOHBIX 3a/1aHUN HAyYHO-TIONMYJSPHYIO JTUTEPATYPY PUINYECKOTO COAEpkKaHUs, CIIPAaBOUHbIE MaTepHalIbl, pECYPCHI
cetu MHTEpHeT, BIaaeTh NpuéMaMu KOHCIIEKTUPOBAHMSI TEKCTa, peoOpa3oBaHus HH(POPMAIIUH U3 OHOM 3HAKOBOW CUCTEMBI B IPYT'YIO;

co3JlaBaTh COOCTBEHHbIE KpaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHMKOB MH(POPMALUU (PU3UUECKOTO COJEP’KaHHs, B TOM
yuciie myOINYHO JeTaTh KpaTKUe COOOIEHHUS O pe3ysibTaTaX MPOEKTOB WM y4EOHBIX HCCIEA0BaHUMN, IPU 3TOM I'PaMOTHO HMCIIOJIb30BaTh U3y4YeHHbBIN
MOHATUIHBIN anmapaT Kypca (PU3HKH, COITPOBOKAATH BBICTYIUICHUE NMPE3eHTaLINeH;

IIPY BBIMOJHEHUN Y4€OHBIX IPOEKTOB U UCCIEOBAHUM pacrpereisTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUH C MOCTAaBICHHBIMU 33Jja4aMH, CJI€UTh
3a BBINOJHEHUEM IUIaHAa JEHCTBUH, aJ€KBAaTHO OIEHMBATh COOCTBEHHBIM BKJIAJ B JESATEIbHOCTb TPYIIbI, BBICTpPAUBaTh KOMMYHHUKAaTHBHOE
B3alMO/ICIICTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.



K koHIy 00y4enus B 8 Kjiacce npeIMETHBIC PE3YJIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 00YJAFOIIMXCS YMEHU:
WCIIOJIb30BATh TIOHSATHS: Macca M pa3Mepbl MOJICKYJI, TEIJIOBOE JIBUKEHHUE aTOMOB U MOJICKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAUTMYECKHIE U
amMop(HbIC Tena, HACHIIICHHBIA W HEHACHIIICHHBIA Tap, BIAXHOCTh BO3[yXa, TEMIepaTypa, BHYTPEHHSS DHEPrus, TEIUIOBOW JIBUTATEllb,
AJIEMEHTAPHBIN JCKTPUICCKUH 3apsil, SIEKTPHUECKOE MOJIEe, TPOBOIHUKHU U AUAJICKTPUKH, TIOCTOSHHBIA AIEKTPUUECKUI TOK, MArHUTHOE TI0JIC;
pa3nuyarth sBIEHUS (TEIJIOBOE PACHIMPEHHME M CXKaTHe, TEIUIoNepesada, TeIUIOBOe paBHOBECHE, CMAauMBaHKE, KAMJUIAPHBIC SBJICHUS, HCHApeHUe,
KOHJICHCAIIHS, TUTaBJICHHEe, KPUCTAUIM3aIus (OTBEpCBaHNE), KUIICHUE, TeIUIonepeaada (TEerIOnpPOBOAHOCTh, KOHBEKIIUS, H3ITYUYCHHUE), DIICKTPH3AIINS
TEJl, B3aMMOICHCTBHUE 3aps/IOB, ACUCTBUS IEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JACHCTBHE MAarHUTHOTO MOJS HA
MIPOBOJIHUK C TOKOM, DJIEKTPOMAarHUTHAsT WHIYKIIMS) [0 ONMMCAHHIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOUIMX JTaHHOE
¢busnveckoe SIBICHHE;
pacro3HaBaTh MPOSIBICHHE H3YYCHHBIX (DU3MYECKUX SBJICHUN B OKPYXKAFOIIEM MHUPE, B TOM YUCIIe (PU3MUECKUE SBICHUS B MPUPOJIC: TOBEPXHOCTHOE
HaTsDKEHHE M KalMUIIPHBIE SIBJICHUS B IPUPOJE, KPUCTAUIBI B IpUpoe, n3nyderne CoiHIa, 3aMep3aHne BOAO0EMOB, MOPCKUE OpU3bl, 00pa3oBaHUE
pOCBI, TyMaHa, UHEesl, CHETa, dJIEKTPUUECKHEe SBJICHUS B aTMoc]epe, IIEKTPUUECTBO KHUBBIX OPraHU3MOB, MATHUTHOE T0Jie 3eMIId, Apeiid MomatocoB,
POJIb MAaTHUTHOTO TIOJIS IS J)KU3HH Ha 3eMIle, MOJSIPHOE CHSTHHUE, TIPH OTOM MIEPEBOIUTH MPAKTUYECKYIO 33/1a9y B YICOHYIO, BBIICIATH CYIIECTBCHHBIC
CBOlCTBa (IpU3HAKHN) (PU3UYECKHX SBJIICHUA;

OIMCHIBATh M3YYCHHBIC CBOMCTBA TE U (PU3NUYCCKUE SBJICHUS, HUCIIONB3Yys (PM3MUECKUE BEIIMYUHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsI, KOJIMYECTBO
TEIUIOTHI, yelbHas TEIUIOEMKOCTh BEIECTBa, yAeNTbHAs TEIJIOTa IUIaBIEHUS, yAeNIbHas TelioTa mapooOpa3oBaHUs, ylaeldbHas TEMIoTa CropaHUs
TOIUTNBA, KOX(PQHUIMEHT TOJE3HOTO JCHCTBHS TEIUIOBOW MAIIMHBI, OTHOCHUTENbHAS BIIAXXHOCTH BO3/AyXa, JJEKTPUYECKHN 3apsij, CHJa TOKa,
ANEKTPUYECKOE HAIpPSHKEHHE, COMPOTUBIICHUE MPOBOIHUKA, YIEIbHOE COMPOTHUBIICHUE BEIIECTBA, Pad0OTa U MOIIHOCTH JEKTPUUECKOTO TOKA), MPHU
OIMCAHWUW TPABUIHHO TPAKTOBATh (DU3MYECKHNA CMBICT HCIOIB3YEMBIX BEIUYHH, OOO3HAUCHUS WM CIUHHIBI (PU3UYCCKUX BEIMYUH, HAXOIHUThH
(GbopMyIbl, CBS3BIBAIONIUE NaHHYIO (U3UYECKYIO BEITMYMHY C JPYTMMH BEIMYUHAMH, CTPOUTHh TpadUKH H3YyYEHHBIX 3aBHCHUMOCTEH (DHU3MUECKUX
BEJIMYWH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3WYECKUE SIBICHUS U TMPOIECCHI, WCIONB3YysS OCHOBHBIC MOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOpUH
CTPOCHUS BEIIECTBA, MPUHIIMI CYNEPIO3UIINU TIOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsa, 3akoH OMa JijIsl ydacTKa [enH, 3aKOH
Jlxxoyns—JIenna, 3aKoH COXpaHEHUs SDHEPTUU, TIPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alMMCHIBATH €r0 MATEMATUYECKOE BHIPAKEHUE;
OOBSACHATH (PM3MUECKHE MPOIECChl M CBOWCTBA TEJ, B TOM YHCJIC M B KOHTEKCTE CUTYAIlUH MPAKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISIBIIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 |—2 JTOTWYECKUX IIaroB ¢ OMopod Ha 1—2 M3ydeHHBIX CBOWCTBA (YM3UUYECKUX SBIICHUM,
(u3MUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 3a/1a4 B 2—3 JEHCTBUS, UCHOIB3Ys 3aKOHBI U (hOPMYJIBI, CBSI3bIBAONINE (PU3MUECKUE BETMYMHBI: HA OCHOBE aHAIIM3a yCIOBHUS
3aJla4yM 3alKChIBaTh KPaTKOE YCIOBUE, BBISBIATH HENOCTATOK JAHHBIX JJISl PEIICHHs 3a/1ayM, BRIOMPATh 3aKOHBI U (hOPMYIIBI, HEOOXOAUMBIE TSl €€
pEeIIeHNs, IPOBOJIUTE PACUETHI U CPABHUBATH MOJTydEHHOE 3HAUCHUE (PU3NICCKON BETUIHHBI C H3BECTHBIMHU JTAHHBIMU;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIINTh MPH MOMOLIM (PHU3UYECKHMX METOJOB, HCIONB3ys OMHCAHWE WCCIEIOBAHMS, BBIICTATH
MIPOBEPSIEMOE TTPEITOJIOKECHHE, OIICHUBATH MTPABMIIBHOCTH IMTOPSIIKA MPOBEICHUS UCCIICIOBAHHUS, JCJIaTh BBIBOIBI,



IMPOBOAUTDL OIIBITHI 11O HaGJIIO[[eHI/IIO CI)I/I3I/I‘ICCKI/IX SIBJICHUM WJIN (1)I/ISI/II-I€CKI/IX CBOMCTB Tel (KaHI/IJIJISIpHBIC SABJICHUS, 3aBUCUMOCTDb OAaBJICHUA BO3yXa
oT ero 00bEMa, TEMITEPaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHMS U HArPEBAHMS MIPU M3JIyYSHUH OT LIBETa W3Iydaroleil (Ioraonaomnieil) moBepxXHoCTH,
CKOpPOCTH UCITaPCHUSA BOJAbI OT TEMIICPATYPHI ) KUAKOCTU U IJIOIIaAN eé MMOBCPXHOCTH, DJICKTPU3ALUA TCIT U BSaHMOﬂeﬁCTBHe QJICKTPUYCCKUX 3apsa10B,
B3aUMOJEHCTBHE TOCTOSHHBIX MAarHWTOB, BU3yaJIN3allsl MAarHUTHBIX TTOJICH MMOCTOSHHBIX MarHUTOB, JEHCTBHS MAarHUTHOTO ITOJISI Ha MPOBOJHUK C
TOKOM, CBOMCTBA 3JIEKTPOMAarHmTa, CBOMCTBA AJIEKTPOABHUraTENsl MOCTOSHHOIO TOKA): (POPMYIMPOBATH MPOBEPSEMbIC MPEANOIOKEHUS, COOMPaATh
YCTaHOBKY U3 IPEII0KEHHOTO 000pYyA0BaHMUs, OIIMCHIBATH XO OIBITA U ()OPMYIUPOBATH BBHIBOIBI;

BBIIIOJHATh IPAMBIC U3MCPCHHA TCMIICPATYPHI, OTHOCHUTEIBHOM BIAXXHOCTHU BO34yXa, CHUJIbI TOKa, HAIPSKCHUA C HCIIOJIBb30BAHUCM AHAJIOTOBBIX
npuOOpPOB U IATUYMKOB (PM3UUECKUX BEITHYHMH, CPABHUBATH PE3YJbTAThl U3MEPEHUH C YUETOM 3a/laHHOI a0COIIOTHOM MOTPEITHOCTH;

MIPOBOJIUTH HCCIIEIOBAHWE 3aBHCUMOCTH OJHOW (DM3MYECKOW BEIMYUHBI OT JPYrOMl C MCIIOJIB30BaHUEM TMPSMBIX H3MEPEHHH (3aBHCHMOCTH
COIPOTHUBIICHHS] POBOJAHUKA OT €ro JUIMHBI, IUIOLIAJH MOIMEPEYHOr0 CEYCHHUsI M YJEIBHOTO COIPOTHBIICHHUS BELIECTBA NMPOBOJHUKA, CHIIBI TOKa,
UAYIIEro Yepe3 MPOBOJIHUK, OT HANPSIKEHHS Ha MPOBOJIHUKE, MCCIIEAOBAHHE MOCIEIOBATEIBHOTO U MAPAJUIETHLHOTO COSANHEHHH MPOBOJTHUKOB):
IUIAHUPOBATh HCCIIEIOBaHUE, COOMPATh YCTAaHOBKY M BBINOJHATH HM3MEPEHUs, CJeQys INpeUIOKEHHOMY IUIaHy, (UKCHPOBAaTh PE3YJIbTAThI
HOJIyquHOI;'I 3aBUCHUMOCTH B BHUJIC Ta6JII/IH u Fpa(l)I/IKOB, ACJIaTh BBIBOABI 11O PE3yJibTaTaM UCCICAOBAHMA,

IIPOBOANTH KOCBEHHbIE M3MEpeHHs (pU3ndecKuX BelnW4uH (yAeibHas TeIJIOEMKOCTh BEIIECTBA, CONMPOTHBIICHUE IPOBOJHHMKA, PadOTa U MOIIHOCTh
ANEKTPUYECKOr0 TOKA): IUIAaHUPOBATh W3MEPEHUs, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIeAys MPEAJIOKEHHON MHCTPYKLUMH, U BBIYUCIATH
3Ha4YeHUE BEJINUHHBI,

co0IroAaTh MpaBuiia TEXHUKHM 0€30I1aCHOCTH IpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

XapaKTepu30BaTh MPUHIMIbBI JEHCTBUS M3YYEHHBIX NMPHOOPOB M TEXHUYECKHUX YCTPOMCTB C OMOPOM Ha MX ONHMCaHUSA (B TOM 4YMCIE: cCHUCTeMa
OTOIUIEHHS JIOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIEPMETpP, BOJIBTMETP, CUETUUK DJIEKTPUUECKON 3HEPIUHU, HJIEKTPOOCBETUTENIbHbBIE NMPUOOPHI,
HarpeBaTelbHble AJIEKTPONPHOOPHl (MPUMEPBI), AIIEKTPUUYECKHE MPEJOXPAHUTEIH, BIIEKTPOMArHUT, HJIEKTPOABHUraTeidb IOCTOSIHHOTO TOKa),
HCIIOJIB3YA 3HAHUA O CBOMCTBax (1)I/I3I/I‘-I€CKI/IX SIBJICHUM U HGO6XOI[I/IMBI€ (1)I/I3I/IT-I€CKI/IG 3aKOHOMECPHOCTH,;

pacrio3HaBaTh MPOCThIe TEXHUYECKHE YCTPOMCTBA U M3MEPHUTEIbHBIE MPUOOPHI MO CXEMaM M CXEMaTHYHBIM PUCYHKaM (KMJIKOCTHBIA TEPMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTaTElb BHYTPEHHETO CrOpaHUs, AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JIJIEKTPUUYECKUX Iemnen ¢
MOCJIe10BaTENbHBIM U apaJljieIbHbIM COEIMHEHNEM AIIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAYEHHUs SJIEMEHTOB JIEKTPUUECKUX LIETel;

MPUBOJIUTH MPUMEPHI (HAXOAUTh MHMOPMAIMIO O MPUMEpPAx) MPAKTUYECKOTO HCHOJIb30BaHUS (M3MUYECKUX 3HAHUN B MOBCEIHEBHOM >KU3HU IS
oOecrieyeHrs: 0€30MAaCHOCTH TNpH OOpalleHuH ¢ NpubopaMH W TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 370pOBbS M COOIIOAEHUS HOPM
9KOJIOTMYECKOr0 MOBEAEHUS B OKpYXKaIOLIEH cperie;

OCYIICCTBIIATh ITOUCK I/IH(l)OpMaHI/II/I (1)PI3PI‘—ICCKOFO COZCpIKaHHUA B I/IHTepHeTe, Ha OCHOBC UMCHOIIINXCA 3HAaHUH U HYTCM CpaBHCHUA JOIOJHUTCIIbHBIX
MCTOYHUKOB BBIJEINIATH MH(OPMAIINIO, KOTOpas SBISAETCS IPOTUBOPEUMBON MIIM MOXKET ObITh HEZIOCTOBEPHOI;

MCIOJIb30BaTh MPH BBIMOJIHEHUHU YYEOHBIX 3a/1aHUN HAyYHO-TIONMYJSPHYIO JTUTEPATYPY PUINYECKOTO COAECpHKaHUs, CIIPAaBOUHbIE MaTepHalIbl, PECYPCHI
cetu MHTepHeT, BIaaeTs NpuéMaMu KOHCTIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHus HH(POPMAIIK U3 OJTHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;



co3llaBaTh COOCTBEHHBIC INHUCHBMEHHBIE M KpaTKUE YCTHBIE COOOIIeHHUs, 0000mmas HHGOPMAIMIO U3 HECKOJIbKHX HCTOYHUKOB (DHU3UYECKOTO
COZIepKAaHUSA, B TOM YHUCIE IYOJUMYHO MNPEACTaBIATh PE3YJIbTaThl MPOEKTHON MM MCCIEJOBATENIbCKON JEATeNbHOCTH, MPU 3TOM I'PaMOTHO
MCIOJIb30BATh U3yYCHHBIH MOHATUIHBIN anmapaT Kypca (PU3UKH, COTPOBOXKAATH BHICTYIUICHUE MPE3ECHTALINEH;

IIPU BBIMOJIHEHUM YYEOHBIX IMPOEKTOB M MCCIENOBAHUN (U3UYECKUX IPOLECCOB PACHPENENATh O0S3aHHOCTH B TIPYNIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3a/1a4aMH, CJIECIUTHh 32 BBIOJHEHHEM IUIaHA JCHCTBHHA M KOPPEKTHPOBATH €ro, aJeKBATHO OICHMBATH COOCTBEHHBIN BKJIAJ B
JesITebHOCTD IPYIIIbI, BEICTPANBAaTh KOMMYHUKATHBHOE B3aUMOJIEHCTBHE, IPOSIBIIASA TOTOBHOCTh pa3peliaTb KOHQIUKTBHI.

K kony o0yuenus B 9 kjacce npeaMeTHbIC pe3ysIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y O0YHAIOIIUXCS YMEHUI:

UCIOJb30BATh MOHATHUSA: CUCTEMA OTCUETA, MAaTepUANIbHAS TOUYKA, TPACKTOPHsI, OTHOCUTEIbHOCTh MEXaHHUUECKOTO JIBUXEHHUs, Aedopmarus (ynpyras,
TUTACTHUYECKAs ), TPEHUE, IEHTPOCTPEMHUTEIFHOE YCKOPEHNE, HEBECOMOCTh U MEPErpy3KH, IEHTP TSHKECTH, a0COIIOTHO TBEPOE TEIIO, IEHTP THKECTH
TBEPJIOrO Teja, paBHOBECHE, MEXaHMYECKHE KOJeOaHUs U BOJHBI, 3BYK, HMH(Pa3BYyK U YJIbTPa3BYK, 3JEKTPOMAarHUTHbIE BOJIHBI, IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh W AATbHO30PKOCTH, CIEKTPHl MCITYCKAaHHs W TOTJIOMICHUs, anb(da, O0era- W ramMma-u3iydeHus,
U30TOIBI, sIIEPHAst SHEPIeTHKaA,
pa3nuyarh siBIEHUS (paBHOMEPHOE M HEpaBHOMEPHOE NPSMOJIMHEWHOE IBHKCHHE, PABHOYCKOPEHHOE MpPSIMOJIMHEHHOE ABIDKEHHE, CBOOOIHOE
[a/ICHUE TeJl, PABHOMEPHOE JIBUKEHHUE MO0 OKPYKHOCTH, B3aUMOJAEUCTBUE TEJ, PEAKTUBHOE JIBUXKEHUE, KOJIeOaTeIbHOE JIBUKEHUE (3aTyXaroulue U
BBIHY)KJICHHbIE KOJE€OaHMsI), pe30HAHC, BOJHOBOE ABIDKEHHE, OTPAKEHHE 3BYKa, NMPSMOJIMHEHHOE PAacHpOCTPaHEHUE, OTPAKEHUE M MPETIOMIICHUE
CBETa, IOJIHOE BHYTPEHHEE OTPaXEHHE CBETa, Pa3JIoKeHHEe OEJoro cBeTa B CIEKTP U CIO0XKEHHE CHEKTPalIbHBIX IIBETOB, JUCHEPCHUS CBETa,
€CTEeCTBEHHAsI PaJMOaKTHBHOCTh, BOSHUKHOBEHHE JINHEHUATOTO CIIEKTPa M3ITyUEHHs ) TI0 ONMMCAHUIO X XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;
pacro3HaBaTh NPOSIBICHNE M3YYSHHBIX (U3MUECKUX SBJICHUI B OKPYXKAMOMEM MHUpE (B TOM YHcie (U3NUYECKHE SBICHHS B MPHPOJIE: MPUIUBBI U
OTJIMBBI, ABWXKeHHE MiaHeT CONHEYHOH CHCTEMBbl, PEaKTUBHOE JIBUKEHHME YKUBBIX OPTaHU3MOB, BOCHPUSATHE 3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHHUE,
CeliCMUYeCKHe BOJIHBI, I[yHAMH, 9XO, IIBETa TEJ, ONTHYECKUE SIBJICHUS B MPUPOZE, OMOIOTHYECKOEe JCHCTBHE BHIUMOTO, YIHTPA(QHOIETOBOTO U
PEHTIE€HOBCKOTO0 H3Jy4eHHUH, €CTECTBEHHBbIM paJMOaKTUBHBIA (DOH, KOCMHUYECKHE Jy4d, PAAHMOAKTUBHOE H3Iy4YE€HHE INPHUPOJHBIX MHHEPAJIOB,
JeCTBUE PAIMOAKTUBHBIX M3IyY€HUI Ha OPraHU3M YeJI0BEKa), IIPU ATOM MEPEBOIUTH MPAKTUIECKYIO 337auy B YUE€OHYIO, BBIJCISATH CYIIECTBEHHBIE
cBOicTBa (MpU3HAKK) PU3NYECKUX SBICHUM;
OIMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUECKUE SIBICHUS, HCIIONB3YS (U3MYECKHE BEIWYHHBI (CPEeTHSIS M MTHOBEHHAs CKOPOCTh Teja IpH
HEPaBHOMEPHOM JIBIKEHHH, YCKOPEHHUE, MepeMelleHue, MyTh, YIJoBas CKOPOCTb, CHJIa TPEHUs, CHUJa YIPYroCTH, CHJa TSDKECTH, YCKOPEHUE
CBOOOJHOIO MAaJIeHHs, BEC Teja, UMITYJIbC TeJla, UMIYJIbC CHJIBI, MEXaHUYecKast padoTa U MOIIHOCTb, MOTEHIIMATbHAS SHEPTUs Teja, MOJHATOrO Haj
MMOBEPXHOCTHIO 3€MJIM, TTOTEHIMATbHAS YHEPTHs CXKATOW NMPYKUHBI, KHHETHYECKasi HEPTHsl, IMOJHAsS MEXaHWYecKash HEprusi, Meproja W 9acToTa
Kosie0aHUH, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTellb MPEJIOMIICHHS Cpelbl), MPH OMHCAHUH MPABUIBHO
TPAaKTOBaTh (PM3MUECKUII CMBICT HCIIONB3YEMBIX BEIHYUH, 0003HAUEHUS W CIMHUIBI (PU3MYECKUX BEIWYHMH, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIINE
TaHHYIO (PU3HUECKYIO BETMUMHY C JPYTUMHU BETUYUHAMH, CTPOUTH TpaQUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEIHUHH;



XapaKTepU30BaTh CBOMCTBA TeJ, PU3NUECCKHUE SIBJICHUS U MIPOLIECCHI, UCIIONIb3Ys 3aKOH COXPAHEHUS YHEPTHH, 3aKOH BCEMUPHOTO TATOTCHUS, TTPHHIIUIL
CYNEPIO3UIMKA CHJI, IPUHIUII OTHOCUTENIbHOCTH ["anmuiiesi, 3akoHbl HhIOTOHA, 3aKOH COXpPaHEHHS MMITYJIbCA, 3aKOHBI OTPaXKCHUS M TPEITOMIICHUS
CBETa, 3aKOHBI COXPAHECHHS 3apsSJ0BOTO M MACCOBOTO YHUCEN TPHU SACPHBIX PEAKIUAX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIUCBIBATh €70 MATEMAaTUYECKOE BBIPAKCHUE;

OOBSCHATh (PM3MUECKUE TMPOLECChI M CBOWCTBA TEJ, B TOM YHUCJIE M B KOHTEKCTE CUTYaIllMd MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
MPUYMHHO-CJICICTBCHHBIC CBSI3U, CTPOUTh OOBSICHECHHE M3 2—3 JIOTUYECKUX IIaroB ¢ OMOPOM Ha 2—3 M3y4YCHHBIX CBOMCTBA (PM3UYECKUX SIBICHUH,
(U3HYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIe 3a7a4u (ONHPAIOIINECcs HAa CHCTEMY U3 2—3 ypaBHEHHUH ), HCIIOIB3YsI 3aKOHBI M ()OPMYJIbI, CBSI3bIBAIONINE (PU3HMUCCKUE BEIIMIUHBL:
Ha OCHOBE aHAJIM3a YCIOBUS 3a/J1a4d 3alKCHIBATh KPATKOE YCJIOBUE, BBISBIATH HEIOCTAMOIINC WM H30BITOYHBIC JAaHHBIC, BHIOMPATh 3aKOHBI U
(bopMyIibl, HEOOXOAMMBIE JUIsl PELICHUS, IIPOBOAUTE PACUYETHI U OIICHUBATH PEATMCTUYHOCTD OJTYYCHHOTO 3HAYCHUST (PU3NUYECKOM BEITMUNHBL;
pacrmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIMTh MPH TMOMONIM (PU3UYECKHX METOIOB, HUCIONB3yS ONUCAHUE WCCIICIOBAHUS, BBIICIATH
MIPOBEPSEMOE TPEAIOIOKECHUE, OIICHUBATh MPABHIBLHOCTh MOPSIKA MPOBEIACHUS WCCICIOBAHHS, JICIaTh BBIBOJbI, HHTEPIPETUPOBATH PE3YJIbTATHI
HaOJIIOIEHUI U OIIBITOB;

MIPOBOJIUTH OIBITHI 10 HAOIIOJACHUIO (PU3UYCCKHX SBJICHUN WM (PU3HMUYECKUX CBOKMCTB Tel (M3y4eHUE BTOPOro 3akoHa HblOTOHA, 3aKOHA COXPaHEH Hsl
SHEPTUH, 3aBUCUMOCTH IMEpPHOJa KOJICOAHUH MPYKUHHOTO MAsTHHKA OT MAacChl Tpy3a M KECTKOCTH NMPYKUHBI U HE3aBUCHMOCTh OT aMILIUTYIBI
MasblX KoJeOaHuM, MPSIMOIMHEHHOE PACIPOCTPAHEHHUE CBETA, Pa3JIoKEHHE OENoro CBeTa B CIEKTp, U3YYCHHE CBOMCTB M300pa)KEHUS B MIJIOCKOM
3epKajic U CBOMCTB M300paKCHUS TIpeIMeTa B COOMpAroIel TiH3e, HaOMI0IeHUE CTUIONIHBIX U JTMHEHUYATBIX CIIEKTPOB M3IYYCHHS): CAMOCTOSTEIHHO
coOupaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 000pyAOBaHUS, OMIMCHIBATH X0/ OMBITA U €T0 PE3YIbTaThI, (HOPMYIUPOBATH BHIBOJIBI;

MPOBOJNTh TPU HEOOXOJWMOCTH CEpUI0 TPSIMBIX H3MEPECHHU, OMpENeIisis CpeJHee 3HAaYeHHEe H3MEpseMOW BeIWYMHBI ((POKYCHOE pPACCTOSIHHE
coOuparolei JTMH3bI), 000CHOBBIBATH BHIOOP cr1oco0a N3MepeHust (M3MEPUTENHLHOTO MpUdopa);

MPOBOJNTHh HCCIICIOBAHUE 3aBUCHMOCTEH (DU3MYECKHX BEIMYUH C HCIOJIH30BAHUEM IMPSMBIX H3MEPECHUU (3aBUCUMOCTH IMYTH OT BPEMEHU TIpHU
PaBHOYCKOPEHHOM JBM)XKCHHHM 0€3 HayalbHOW CKOPOCTH, Mepuoja KojeOaHWi MaTeMaTHUYeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBHCHUMOCTH YTJia
OTPaXCHHS CBETA OT yTIJia MAaJCHHS M yIJIa MPETOMIICHHS OT yriia MaJCHWs): MIAHUPOBATh UCCIICIOBAHUE, CAMOCTOSITEILHO COOUPATh YCTAaHOBKY,
¢buKkcupoBaTh pe3yabTaThl MONYUYEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BHUAE TaOMUI] U TpaduUKOB, JAelaTh BBIBOJBI MO pe3ylbTaTaM
HCCIIC/IOBAHMS;

MPOBOJNTHh KOCBEHHBIE M3MEPEeHHs] (U3NYECKUX BEIUYHH (CPEIHSS CKOPOCTh U YCKOPEHHE Tella MPU PaBHOYCKOPEHHOM IBUKEHHH, YCKOPEHUE
CBOOOHOTO MaJeHMUS, )KECTKOCTh MPYKHUHBI, KOOPDUIIUEHT TPEHUS CKOIBKEHUS, MEXaHHUecKas paboTa U MOIIIHOCTbh, YACTOTa U MEePHO]] KoneOaHui
MaTEMaTHYECKOTO W MPYKUHHOTO MAasSTHHKOB, ONTHYECKAs CHJIa COOMpPAFOIICH JIMH3BI, paJHOAKTHBHBIN (DOH): MIIAHUPOBATh W3MEPEHUS, COOUPATH
AKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIeys MIPEII0KEHHOW MHCTPYKIIUH, BEIUMCIIATH 3HAUCHUE BETTMYUHBI U aHATTU3UPOBATh
TIOJTYYEeHHBIC PE3YJIbTATHI C YIETOM 33JaHHOW MOTPEITHOCTH U3MEPEHUIA;

cOOIOAATh MpaBUiIa TEXHUKHU 0€30MaCHOCTH MpU padoTe ¢ JIabopaTOPHBIM 000PYAOBaHUEM;



pa3nuyaTth OCHOBHBIE MPU3HAKU M3YYEHHBIX (DM3MYECKUX MOJENEH: MaTepuanbHas TOYKa, aOCOIIOTHO TBEPJOE TENO, TOYCUHBIH MCTOYHHK CBETA,
JIy4, TOHKas JIMH3a, IUNIJAHETapHask MOJENb aTOMa, HyKJIOHHAs MOJIENIb aTOMHOTO s1pa;

XapaKTepu30BaTh MPUHIMIIBI JEHCTBUS M3YYEHHBIX NMPHOOPOB M TEXHUUYECKUX YCTPOMCTB C OMOPOI Ha WX OMHMCAaHHS (B TOM YHCIE: CHHIOMETD,
JATYUKU [TOJIOKEHMSI, PACCTOSIHUS M YCKOPEHHUs, paKeTa, 3X0J0T, OYKHU, IEPUCKOI, (OTOAIapaT, ONTUYECKUE CBETOBObI, CIEKTPOCKOII, TO3UMETP,
Kamepa Bunbcona), Hcronb3yst 3HaHUS O CBOMCTBAX (PM3NYECKUX SBICHUH U HEOOX0AUMBIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIOJIb30BATh CXEMbl U CXEMaTHUYHbIE PUCYHKH M3YyYEHHBIX TEXHMUYECKHX YCTPOWCTB, U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKHX IMPOLECCOB
MIPU PEUICHUN Y4eOHO-IIPAKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBI JIJIsl IOCTPOCHUS H300paKEHU B TNIOCKOM 3€pKajie U COOMPAIONIEH JIMH3E;
IPUBOANUTH IPUMEPHI (HAXOAUTh MH(OPMALUIO O MPUMEpax) MPAKTHUYECKOI'O HCHOJIb30BaHUS (U3NYECKUX 3HAHUN B IOBCEAHEBHOM JKU3HU IS
oOecriedeHrs: OE30MACHOCTH TPH OOpalleHuH ¢ TpuOOpaMH W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 370pOBbS M COONIOACHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPYKAIOLLEN CPELE;

OCYIIECTBIISTh MOMCK MHpOpManuu (PU3HUECKOro coiepkaHusi B MIHTepHeTe, caMOCTOATENbHO (POPMYyTUpPYs MOMCKOBBIA 3alpoOC, HAXOIUTHh MyTH
OIpeJIeJIEHUs IOCTOBEPHOCTH MOJIy4eHHON MH(OPMAIIMK Ha OCHOBE UMEIOIINXCSI 3HAHUHM U JONOJHUTENbHBIX HICTOUHUKOB;

HCIIOJIb30BAaTh IIPH BBIIOJIHEHUU YYEOHBIX 3a/1aHUN HAyYHO-TONMYJISIPHYIO JIUTEPATYpPy PU3NYECKOTO COAECpKAHUS, CIIPAaBOUHbIE MaTE€pHaJIbl, pECYPChI
cetu MHTepHer, BiaaeTs npuéMaMy KOHCIIEKTUPOBAHMSI TEKCTa, IpeoOpa3oBaHus MH(POpMaIMK U3 OAHOM 3HAKOBOI CUCTEMBI B JPYTYIO;

co3llaBaTh COOCTBEHHBIC NMHMCHMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE MH(GOpPMAIMHM M3 HECKOJIBKHUX HMCTOYHHKOB (PH3MUECKOTO COAEpIKaHUS,
NyOJINYHO TPENCTAaBIIATh Pe3yabTaThl MPOSKTHOW MM HCCIIEAOBATENbCKOM AEATENbHOCTH, MPU 3TOM IPaMOTHO HCIOJb30BaTh H3yYEHHBIH
MOHATUMHBIN anmapaT H3ydyaeMoro pasjaena (U3MKHM M CONPOBOXKIATh BBICTYIUIEHHWE Mpe3eHTalued ¢ yd4éToM OCOOEHHOCTEHW ayauTopuu
CBEPCTHUKOB.



3. TEMATHYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKUX YACOB, OTBOAUMbIX HA

OCBOEHUE KAXK/JIOW TEMbI YYEFHOI'O ITPEJMETA M BO3MOKHOCTH HCIIOJIb30OBAHMSI IO 3TOM TEME
IJIEKTPOHHbLIX (HUP®POBBIX) OBPA3OBATEJIBHBIX PECYPCOB

7 KJIACC (68 uacos)

Ne HaumenoBanue pa3iesnoB U TeM IpOrpamMMbl KomnunuectBo DnekTpoHHbIe (UG POBBIE) 00PA30BATEIBHBIE PECYPCHI
n/n aKaJeMHYECKUX SIBJISTFOLIIMECS YI€OHO-METOIMUYSCKIUMHU MaTepHralaMU

Yacos, (MyIbTUMEIUIHBIC TPOTPAMMBI, SJICKTPOHHBIC YICOHUKHU

OTBOJUMBIX Ha Y 3aJJaYHUKH, SIEKTPOHHBIE OMOIHOTEKH, BUPTYaIbHbBIE
OCBOCHUE nabopaTopuu, UTPOBBIE TPOTPAMMBI, KOJUICKIIUU
Ka)KJIOTO pas3zena 1 (dpoBBIX 00pa30BaTEIBHBIX PECYPCOB)
H TEMBI
Paszpnen 1. du3uka u e€ poJib B NO3HAHUH OKPY:Kawmero Mmupa (6 1)

1.1. du3znka — HayKa o0 IPUPOJE 2 https://resh.edu.ru/subject/lesson/2603/main/

1.2. dusndyeckue BEININHBI 2 https://resh.edu.ru/subject/lesson/2602/main/

1.3. EcTecTBEHHO - Hay4HbI METOJ1 TO3HAHUS 2 https://resh.edu.ru/subject/lesson/1526/main/

Pasjen 2. [lepBonayanbHble CBeleHNsI 0 CTPOEHUM BelecTBa (5 4)

2.1. CtpoeHnue BeniecTra 1 https://resh.edu.ru/subject/lesson/1533/main/

2.2. JIBr>keHre U B3aMMO/ICHCTBHE YaCTHI] BEIIECTBA 2 https://resh.edu.ru/subject/lesson/1534/main/

2.3. ArperatHble COCTOSIHUS BEIIECTBA 2 https://resh.edu.ru/subject/lesson/1532/main/

Pasnea 3. /IBuxkenue u B3aumoneiicreue tea (21 u)

3.1. Mexanunueckoe OBMIKEHHE 3 https://resh.edu.ru/subject/lesson/1488/main/
https://resh.edu.ru/subject/lesson/1525/main/

3.2. Nuepuus, macca, INIIOTHOCTh 4 https://resh.edu.ru/subject/lesson/1531/main/
https://resh.edu.ru/subject/lesson/2601/main/

3.3. Cuma. Bugsr cun 14 https://resh.edu.ru/subject/lesson/2756/main/
https://resh.edu.ru/subject/lesson/2973/main/
https://resh.edu.ru/subject/lesson/2600/main/
https://resh.edu.ru/subject/lesson/2599/main/
https://resh.edu.ru/subject/lesson/1536/main/

Pasnen 4. /laBienue TBEPABIX TeJl, AKUAKOCTEeH M ra3oB (21 4)
4.1. | Jasnenue. [lepenaya napieHust TBEPIBIMU TEJIAMH, 3 ‘ https://resh.edu.ru/subject/lesson/2971/main/




KHUAKOCTAMHU U Ira3aMu

4.72. JlaBieHune KUIKOCTH 5 https://resh.edu.ru/subject/lesson/2598/main/
https://resh.edu.ru/subject/lesson/1537/main/
https://resh.edu.ru/subject/lesson/1538/main/

4.3. ATMoOcdepHOe 1aBIeHHE 6 https://resh.edu.ru/subject/lesson/1535/main/
https://resh.edu.ru/subject/lesson/2969/main/

4.4. JlelicTBUE KUJIKOCTHU U Ta3a HA MOTPYKEHHOE B HUX TEIIO 7 https://resh.edu.ru/subject/lesson/2968/main/
https://resh.edu.ru/subject/lesson/2967/main/

Paznen S. Pabora u MmomHocTs. Jueprus (12 4)

5.1. Pabora 1 MOIIHOCTH 3 https://resh.edu.ru/subject/lesson/2965/main/

5.2. [IpocTeie MexaHU3MBbI 5 https://resh.edu.ru/subject/lesson/2963/main/
https://resh.edu.ru/subject/lesson/2962/main/

5.3. Mexanuyeckas SHEpPTrUs 4 https://resh.edu.ru/subject/lesson/2597/main/

https://resh.edu.ru/subject/lesson/2964/main/

Pe3epBHoe Bpems (3 1)

https://resh.edu.ru/subject/lesson/3125/main/




8 KJIACC (68 1yacoB)

Ne HanmenoBanue pa3iesnoB U TeEM IPOrpaMMBbI Koauuectso DnektpoHHbIe (IU(POBHIE) 00pa3zoBaTEIbHBIC PECYPCHI
n/n aKaJeMUYCCKHUX SIBIISTIOIIMECS y4eOHO-METOJUIECKIMH MaTepHaiaMu

YacoB, (MyJIbTUMEIUIHBIC TTPOTPAMMBI, AJICKTPOHHBIC YICOHUKHU

OTBOJIMMEIX Ha Y 33JJaYHUKH, YJICKTPOHHBIC OMOIMOTEKH, BUPTYAIbHBIE
OCBOEHHE 71a00paTOPUH, UTPOBBIC TTPOTPAMMBI, KOJIICKIIUH
KaXKJI0T0 pa3jera M(POBBIX 00PA30BATEIBHBIX PECYPCOB)
U TEMBI
Pasnen 1. TenoBble siBienns (28 u)

1.1. | CtpoeHue 1 CBOMCTBA BEIIECTBA 7 https://resh.edu.ru/subject/lesson/2595/main/
https://resh.edu.ru/subject/lesson/2594/main/
https://resh.edu.ru/subject/lesson/2989/main/

1.2. | TennoBble nporecchl 21 https://resh.edu.ru/subject/lesson/2987/main/
https://resh.edu.ru/subject/lesson/1539/main/
https://resh.edu.ru/subject/lesson/2986/main/
https://resh.edu.ru/subject/lesson/2985/main/
https://resh.edu.ru/subject/lesson/2984/main/
https://resh.edu.ru/subject/lesson/2593/main/

Paznen 2. DjekTpuyeckue 1 MarHuTHsole sisjienus (37 4)
2.1. | DnexTpuyeckue 3apsiibl. 3apsyKEHHBIE TENa U UX 7 https://resh.edu.ru/subject/lesson/2983/main/
B3aHMOJIeCTBUE https://resh.edu.ru/subject/lesson/1540/main/

2.2. | IlocTOSIHHBIN 3JIEKTPUYECKHUM TOK 20 https://resh.edu.ru/subject/lesson/2591/main/
https://resh.edu.ru/subject/lesson/2982/main/
https://resh.edu.ru/subject/lesson/3126/main/
https://resh.edu.ru/subject/lesson/2590/main/
https://resh.edu.ru/subject/lesson/2980/main/
https://resh.edu.ru/subject/lesson/3246/main/
https://resh.edu.ru/subject/lesson/298 1/main/
https://resh.edu.ru/subject/lesson/2588/main/

2.3. | MarsuTHbIE SBJICHUS 6 https://resh.edu.ru/subject/lesson/2978/main/
https://resh.edu.ru/subject/lesson/1541/main/

2.4. | DneKTpoMarHuTHas WHIYKITUS 4 https://resh.edu.ru/subject/lesson/3012/main/




https://resh.edu.ru/subject/lesson/3132/main/
https://resh.edu.ru/subject/lesson/3011/main/
https://resh.edu.ru/subject/lesson/3009/main/

PezepBHoe Bpems (3 1)




9 KJIACC (102 yaca)

Ne HanmenoBanue pa3iesnoB U TeEM IPOrpaMMBbI Koauuectso DnektpoHHbIe (IU(POBHIE) 00pa3zoBaTEIbHBIC PECYPCHI
1/ aKaJeMUYCCKHUX SIBIISTFOIIAECS Y4eOHO-METOIUIECKIMH MaTeprallaMu

YacoB, (MyJIbTUMEIUIHBIC TTPOTPAMMBI, AJICKTPOHHBIC YICOHUKHU

OTBOJUMBIX Ha Y 33JJaYHUKH, YJICKTPOHHBIC OMOIMOTEKH, BUPTYAIbHBIE
OCBOEHHE 71a00paTOPUH, UTPOBBIC TPOTPAMMBI, KOJUICKIIUH
KaXKJI0T0 pa3jera 1(POBBIX 00PA30BATEIBHBIX PECYPCOB)
U TEMBI
Pasnen 1. Mexanudeckue siBjieHus (40 1)

1.1. MexaHn4deckoe IBUKEHUE U CIIOCOOBI €r0 OIUCAHUSA 10 https://resh.edu.ru/subject/lesson/3127/main/
https://resh.edu.ru/subject/lesson/3128/main/
https://resh.edu.ru/subject/lesson/2977/main/

1.2. BzaumoneiicTBue Ten 20 https://resh.edu.ru/subject/lesson/2976/main/
https://resh.edu.ru/subject/lesson/1542/main/
https://resh.edu.ru/subject/lesson/3025/main/
https://resh.edu.ru/subject/lesson/3131/main/
https://resh.edu.ru/subject/lesson/3024/main/
https://resh.edu.ru/subject/lesson/1530/main/
https://resh.edu.ru/subject/lesson/2586/main/
https://resh.edu.ru/subject/lesson/3022/main/

1.3. 3aKOHBI COXpaHEHUs 10 https://resh.edu.ru/subject/lesson/1542/main/

Pasnen 2. Mexanuueckue kojiedanus u BoJHbI (15 1)

2.1. Mexannyeckue KoiaebaHus 7 https://resh.edu.ru/subject/lesson/3020/main/
https://resh.edu.ru/subject/lesson/3019/main/
https://resh.edu.ru/subject/lesson/3018/main/

2.2. MexaHuueckre BOJIHBI. 3BYK 8 https://resh.edu.ru/subject/lesson/3017/main/

https://resh.edu.ru/subject/lesson/2585/main/
https://resh.edu.ru/subject/lesson/3016/main/
https://resh.edu.ru/subject/lesson/3015/main/
https://resh.edu.ru/subject/lesson/3014/main/
https://resh.edu.ru/subject/lesson/3013/main/

Pasnen 3. DjeKTpoOMarHuTHOE 10Jie H JIEKTPOMATHUTHBIE BOJIHBI (6 1)




3.1.

DIIEKTPOMArHUTHOE TOJI€ U AJIEKTPOMArHUTHBIE BOJIHBI 6 https://resh.edu.ru/subject/lesson/3010/main/
https://resh.edu.ru/subject/lesson/3008/main/
https://resh.edu.ru/subject/lesson/2584/main/

Pasznen 4. CBeroBble siBjienus (15 1)

4.1.

3aKOHBI pacIpOCTPAHEHHUS CBETA 6 https://resh.edu.ru/subject/lesson/3007/main/
https://resh.edu.ru/subject/lesson/1543/main/
https://resh.edu.ru/subject/lesson/3006/main/
https://resh.edu.ru/subject/lesson/3005/main/

4.2.

JIun3bl 1 onTHUeckue TpUOOPbI 6 https://resh.edu.ru/subject/lesson/3004/main/
https://resh.edu.ru/subject/lesson/3003/main/
https://resh.edu.ru/subject/lesson/3001/main/

4.3.

Paznoxxenue 6e10ro cBeTa B CEKTP 3 https://resh.edu.ru/subject/lesson/3002/main/
https://resh.edu.ru/subject/lesson/3000/main/
https://resh.edu.ru/subject/lesson/2583/main/
https://resh.edu.ru/subject/lesson/2999/main/
https://resh.edu.ru/subject/lesson/2582/main/
https://resh.edu.ru/subject/lesson/2998/main/

Pasnen 5. KBanToBble siBjienus (17 1)

5.1.

Hcnyckanue v MOrioumeHne cBeTa aroMoM 4 https://resh.edu.ru/subject/lesson/2997/main/
https://resh.edu.ru/subject/lesson/2996/main/
https://resh.edu.ru/subject/lesson/2995/main/

5.2

CTpoeHue aTOMHOTO siipa 6 https://resh.edu.ru/subject/lesson/2990/main/

5.3.

SnepHble peakuuu 7 https://resh.edu.ru/subject/lesson/1544/main/
https://resh.edu.ru/subject/lesson/2994/main/

IHoBTOpPUTEJIHbHO-0000 a0 MOAYJIb (9 1)

6.1.

[ToBTOpenue u 06obIIEHUE cofepxkaHus Kypca GU3HUKH 3a 7-9 9 https://resh.edu.ru/subject/lesson/1545/main/

KJ1acc https://resh.edu.ru/subject/lesson/2993/main/
https://resh.edu.ru/subject/lesson/2580/main/
https://resh.edu.ru/subject/lesson/2992/main/
https://resh.edu.ru/subject/lesson/3026/main/




4. MPOBEPSIEMBIE IPEAMETHBIE PE3YJIbTATbIl OCBOEHUSI OCHOBHOI OBPA3OBATEJBHOM ITPOIT'PAMMBI OCHOBHOI'O OBIIETO
OBPA30BAHUA

7 KJIACC
Koa nposepsiemoro N N
- IIposepsieMble NpeaMeTHbIE Pe3yJbTATHI 0CBOCHHMS OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOIO 001Lero 00pa3oBaHus
1.1 HCIIOJIb30BATh N3YUEHHbBIE TTOHATHS
1.2 pa3nuYaTh SIBJICHUS 110 ONMCAHMIO MX XapaKTEPHBIX CBOIMCTB M HA OCHOBE OITBITOB, IEMOHCTPHPYIOMINX JaHHOE (PH3UYECKOE SBICHUC
13 pacro3HaBaTh MPOSBIEHNE U3YUYEHHBIX (PU3MUYECKUX SBICHUN B OKPYKAIOIIEM MUpPE, B TOM uYuciie (U3NUECKHUE SBJICHUS B MPUPOIE,
) TIPY 3TOM IIEPEBOAUTH MPAKTHUECKYIO 3314y B y4eOHYIO, BRIACIATE CYIECTBEHHBIE CBOWCTBA (MPH3HAKN) (DU3HICCKUX SBICHUN
OMHUCHIBATh M3YYCHHBIC CBOMCTBAa Teld M (U3NYECKHUE SBICHHS, HCIONB3Ys (U3NYECKHE BEIWYHMHBI, MPH OMNUCAHUU IPABHIBHO
14 TPaKTOBaTh (PU3NUECKUN CMBICI UCIOJIB3yEeMbIX BEIMYHH, UX 0003HAUYEHUS M eIUHHLIBI (PU3HUECKUX BEIHYWH, HAXOAUTH (OPMYIIHI,
) CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMYMHY C APYTHMMHU BEIHMYUHAMH, CTPOUTH TPaQUKU U3yIEHHBIX 3aBUCHMOCTEH (PU3NYIeCKuX
BEITUYNH
15 XapaKTepPU30BaTh CBOMCTBA Tell, (PH3MUCCKHUE SBICHUS W IMPOIECCH, UCIIONB3Ysl M3YUYEHHBIC 3aKOHBI, IIPH 3TOM JaBaTh CIOBECHYIO

(OpPMYIMPOBKY 3aKOHA ¥ 3aIIICHIBATH €TO0 MATEMATHIECKOE BRIPAKECHHUE

OOBSCHITh (PU3HUECKUE SBICHUS, TPOLIECCHl U CBOMCTBA TeJ, B TOM YHCJIE M B KOHTEKCTE CUTYyallMd MPaKTHKO-OPUEHTUPOBAHHOTO
1.6 XapakTepa: BBIABIATH MPHYMHHO-CIICICTBEHHBIC CBS3HM, CTPOUTH OOBSACHEHHWE W3 1 — 2 JIOTMYECKHX IIaroB ¢ omopoi Ha 1 — 2
W3YUYCHHBIX CBOMCTBA (PM3NYECKUX SBICHUN, PU3MIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemaTth pacuéTHele 3agaun B 1 — 2 neiicTBUS, MCHOB3YS 3aKOHBI M ()OPMYJIBI, CBS3BIBAIOIINE (DPU3UYECKUE BEIUYMHBI: HA OCHOBE
aHaJM3a YCIOBHS 3a[audl 3allCHIBATH KPATKOE YCIIOBHE, MOICTABIATh (PU3MUSCKHUE BEIHMUMHBI B (DOPMYIBI H MPOBOJUTH PACUETHI,

17 HaXOJIUTh CIIPABOYHBIC IAaHHBIC, HEOOXOAMMBIE JUIS pEIICHHS 3ajad, OLIEHMBATh PEATMCTHYHOCTH IOJNyYEHHOW (PU3NUecKOM
BEJINYMHBI
pacmo3HaBaTh MPOOIEMBI, KOTOPbIE MOXHO PEIINTh MPH MOMOIIM (U3NYECKHX METOAOB, B OINMCAHWH HCCIIENOBAHWS BBIIEISATH
1.8 IpoBepsieMoe TPEINOIOKEHHE (TUIIOTE3y), pa3iudaTh W WHTEPIPETUPOBATH MOJTYUEHHBIH pe3ysbTaT, HAXOAUTh OHIMOKH B XOHE
OTIBITA, JIeTIaTh BBIBOJIBI 110 €TI0 pe3yIbTaTaM
1.9 MIPOBOJUTH OIBITHl 1O HAOMIONCHUIO (U3MYECKUX SBICHWH WIN (DU3NYECKHX CBOWCTB Tel: (OpMyNMpOBaTh IPOBEpSEMBIC
) MPEIIONIOKEHNS, COOMPATh YCTAHOBKY M3 NPEIIOKEHHOTO 000PYIOBAHNS, 3AITUCHIBAT X0 ONBITA M (POPMYITHPOBATH BHIBOJIBI
1.10 BBITIOJTHATD IPSIMbIE M3MEPEHHMS C UCIIOIb30BaHMUEM aHAJIOTOBBIX M IIM(POBEIX MPHOOPOB, 3aITMCHIBATH TIOKa3aHUs MPHOOPOB € YIETOM
3aJaHHON a0COMIOTHON IMOTPEUTHOCTH U3MEPEHHH
MPOBOJNUTE HCCIEIOBAHUE 3aBUCHMOCTH OFHOW (DM3MUECKOW BENMYMHBI OT JAPYroil C HCHONB30BAHHMEM MPSIMBIX H3MEPEHHI,
111 y4acTBOBAaTh B IUIAHMPOBAHWM y4EOHOT'O HCCIIEIOBAHMS, COOMPATh YCTAHOBKY M BBINIOJHATH M3MEPEHUS, CIeys IpeUIOKeHHOMY

IaHy, (GUKCHpPOBATh PE3yNbTATHI MONYYCHHONH 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH B BUJC NMPEAJIOKCHHBIX TaOIUI U IpadUKOB,
JIEJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICTOBAHUS

OpOBOAWUTHL KOCBCHHBIC HU3MCEPCHUSA (1)I/ISI/IT-I€CKI/IX BCJIMYHH, CJCOYs npezmo;erHoﬁ HWHCTPYKIUH: IIPU BBINIOJIHCHUN I/I3MepeHHﬁ
0061/1paT1> IKCHCPUMCHTAJIbHYIO YCTAHOBKY W BBIYHCJIATH 3HAYCHHUC HCKOMOM BEJTUYHNHBI




Kon npoBepsiemoro
pe3yiabTara

IIpoBepsieMble IpenMeTHBIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI OCHOBHOTO 001IIeT0 00pa30BaHUs

1.13

COOJIFO/IATh MpaBWJIa TEXHUKU 0€30IIACHOCTH NIPH paboTe ¢ 1ab0paTOPHBIM 000pyIOBaHHEM

1.14

yKa3bIBaTh MPUHIIUIIEI IeHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOMCTB, XapaKTeprU30BaTh MPUHIIMIIBI 1EHCTBHS H3YYEHHBIX TPUOOPOB
U TEXHUYECKUX YCTPOICTB C TOMOIIBIO MX ONHCAHWS, MCIONB3Yys 3HAHUS O CBOWCTBAaX (M3MUCCKUX SBICHUN M HEOOXOIMMEIC
(U3NIECKIe 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOIUTH MPUMEPHI (HAXOAUTh HH(POPMAIUIO O IPUMEPAX) MPAKTHUECKOTO HCIOIb30BaHMUs (PU3UUCCKUX 3HAHUN B TIOBCETHEBHOM
KU3HH U1 oOecriedeHnst 0e30MacHOCTH Ipu oOpamieHun ¢ IpudopaMHu M TEXHUIECKUMH YCTPOHCTBAMH, COXPAaHCHHS 3IOPOBBS U
COOJIIOAECHNSI HOPM HKOJIOT'MYECKOro OBEACHHSI B OKpYKatoLIel cperie

1.16

OCYILIECTBJIATH OTOOp MCTOYHMKOB MH(OPMALIMU B ceTH VHTEpPHET B COOTBETCTBUM C 3aJaHHBIM MOHCKOBBIM 3alpOCOM, Ha OCHOBE
AMEIONIMXCS 3HAHUM W IMyTEM CpPaBHEHUS Pa3IMYHBIX MCTOYHHKOB BBIJCIATH WH(POPMAIHIO, KOTOpas SBJISETCS NMPOTHBOPSUHUBOM
WJIM MOKET OBITh HEIOCTOBEPHOM

1.17

WCTIONB30BATh TP BBHIOJHEHUH YYEOHBIX 3aJaHUH HAYYHONOMYISPHYIO JHTEPATYpy (DH3WYECKOTO COAEP)KaHHsS, CIpPAaBOYHEIC
MaTepHalbl, pecypcsl ceTu MHTepHeT, BiIafeTh MpuéMaMu KOHCIEKTHPOBAHHS TEKCTa, MPeoOpa3oBaHMs WH(POPMAIMH U3 OTHOM
3HAKOBOH CHUCTEMBI B JIPYTYIO

1.18

co3IaBaTh COOCTBEHHBIC KpaTKHWe IMHUCHMEHHBIC WM YCTHBIC COOOMICHHS Ha OCHOBE 2 — 3 HMCTOYHUKOB HH(pOPMAIH (PU3NIECKOTO
COICPIKaHUS, B TOM YHCJIE IIyOIMIHO AeNaTh KPAaTKHEe COOOIICHHS O pe3yIbTaTaX MPOCKTOB WM YUeOHBIX UCCIENOBAHUH, IPH 3TOM
IpaMOTHO MCIONb30BaTh H3YyUCHHBIN OHATHHHBIN anmapaT Kypca (U3MKH, COTPOBOXKIATh BEICTYIUICHHE Ipe3eHTaIeH

1.19

TIPY BBHITIOJIHEHUH YUEOHBIX MPOCKTOB W HMCCICIOBAHHN paCHpeeiATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTABJICHHBIMH
3a/la4yaMu, CJIEIUTh 3a BBIOJHEHHEM IUIaHA JeWCTBUH, aJCKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIAJl B JESATEIBHOCTH TPYIIIIHI,
BBICTPaNBAaTh KOMMYHUKAaTUBHOE B3aMMOJIEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIINX

8 KJIACC

Kon nposepsiemoro
pe3yabTara

ITpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOIT 00pa30BaTeIbHO# MPOrpaMMBbl OCHOBHOI'O 00111ero 00pa3oBaHus

1.1

HCIIOJIB30BaTh IOHATHUSA

1.2

pas3andaTth ABJICHUA IO OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOMINX TaHHOC (I)I/ISI/I‘ICCKOC SBJICHHUC

1.3

pacro3HaBaTh MPOSBICHUE N3YUCHHBIX (PH3HMUCCKUX SIBICHUN B OKPYXKAIOLIEM MHUpE, B TOM 4HCie (PU3UUECKHE SIBICHUS B IPUPOJE, IPU
9TOM NEPEBOIUTH ITPAKTHIECKYIO 3aa41y B y4eOHYI0, BBIIEISTH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKK) (PU3HMUECKUX SIBICHUN

14

OIMMCBbIBATL H3Yy4YCHHBIC CBOHCTBa TEl H (I)I/I3I/IIJ€CKI/I€ ABJICHUS, HCIIOJIb3Ys (bmnqecxne BCJIMYMHBI, NPHU OIMUCAaHUW TPaBUIIBHO
TpaKTOBATb (I)I/ISI/I‘JE‘CKI/Iﬁ CMBICJT HCIIOJIB3YEMBIX BCJIMYUH, 00o3HaueHUs U CANHUIBI (I)I/I3I/I‘{eCKI/IX BCJIIMYMH, HaXOJIHUTb (l)OpMYJ'[BI,
CBA3BIBAIOIIUEC JAHHYIO (l)I/ISI/I'-IeCKyIO BCIIMYNHY C APYTMMH BCIMYUMHAMH, CTPOUTH I’pa(l)I/IKI/I HN3YUYCHHBIX 3aBUCUMOCTEH (1)I/I3I/I'-ICCKI/IX
BCJIIMYNH

1.5

XapaKTepru3oBaThb CBOMCTBa TCII, (I)I/ISI/ILIGCKI/IG SIBJICHUST U TIPOLECCHI, UCIIOJIb3ysd HU3YUYCHHBIC 3aKOHBI, IIPpU 3TOM OdaBaTb CJIOBECHYIO
q)OpMy.]'II/IpOBKy 3dKOHA U 3alIMChIBATH €TI0 MAaTCMATHYCCKOC BBIPAXKCHUC

1.6

OOBSACHATH (PU3NYECKUE MPOIECCH U CBOMCTBA TEJ, B TOM YHCIE W B KOHTEKCTE CHUTYallMii MPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa:




Kox npoBepsiemoro
pe3yiabTara

IIpoBepsieMble IpeIMeTHBIE Pe3yIbTATHI OCBOCHHSI OCHOBHOI 00pa30BaTeJbHOI MPOrPaMMbI OCHOBHOTO 001I1ero 00pa30oBaHMSs

BBISBJIATh TIPUYHHHO-CIICJICTBEHHBIC CBS3H, CTPOUTH OOBsICHEHHE M3 1 — 2 JIOTHYECKHUX IIaroB ¢ MOMOIIbI0 1 — 2 M3ydeHHBIX CBOWCTBA
(hu3MUecKuX sBICHUN, (PU3NISCKUX 3aKOHA FIIH 3aKOHOMEPHOCTH

1.7

pemiats pacuéTHele 3amadd B 2 — 3 meiCTBUS, WCIONB3YS 3aKOHBI U (OPMYJIBI, CBS3BIBAIOINNE (PU3MYECKHE BETUYMHBI: Ha OCHOBE
aHaJM3a yCIOBUS 3aladll 3allCHIBATH KPAaTKOE YCIIOBHE, BBIABIATH HEIOCTATOK AAHHBIX VIS PELICHUs 3adadd, BEIOMPATh 3aKOHBI U
(hopMynel, HEoOXonuUMBIe A €€ pelleHUs, MPOBOAUTH Pacdy€Thl U CPAaBHUBATH IOJYYEHHOE 3HaueHHE (U3NYECKON BEIMYHHBI
C U3BECTHBIMH JaHHBIMU

1.8

pacno3HaBaThb HpO6J’IeMLI, KOTOPBIC MOKHO PEIIUTD IIPHU ITOMOIIH q)HSPI‘{CCKI/IX METOAO0B, UCIIOJIb3Yys ONNMCAHNUEC UCCIICAOBAHUA, BBIACIIATD
IIPOBEPACMOC NPECATIOJIO0KECHNUEC, OUCHUBATL HNPABUJIBHOCTD MOPSAAKA MPOBEACHU S UCCIICAOBAHUS, 1€J1aTh BBIBOJAbI

1.9

IPOBOANTE ONBITHl 110 HAOMIONCHWIO (QHU3MYCCKUX SBICHUH WM (QHU3WYECKUX CBOWCTB TeN: (POPMYIHPOBATH IPOBEPSCMEIE
MIPEINOJI0KEHHS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOT0 000py/TIOBaHMsI, OTIUCHIBATH XOJ1 ONBITA U (JOPMYIHUPOBATH BHIBOJIBI

1.10

BBIMTONHATH MIPSMBIC U3MEPEHHS C UCTIOIB30BAHAEM aHAIOTOBBIX MPUOOPOB M TATYNKOB (PH3MUECKUX BEIMYNH, CPABHUBATH PE3YIIbTATHI
W3MEpEeHHH ¢ YIETOM 3aJJaHHOHN abCOTFOTHON MOrPEITHOCTH

MPOBOJUTh HCCIEAOBAaHUE 3aBUCHMOCTH OIHOM (M3NYECKOH BEIMYMHBI OT JPYroil C KCIONBb30BaHWEM NPSAMBIX H3MEpPEHUN:
TUTAaHMPOBATh UCCIIETOBAHNE, COOMPATh YCTAHOBKY ¥ BBITIONHATH U3MEPEHIS, CIIAYS MPEINIOKEHHOMY TUIaHy, (UKCHPOBATH PE3yIbTAThI
MIOJTy9IEHHOH 3aBHCUMOCTH B BHIE TaONHUI] ¥ TpapUKOB, AeTaTh BHIBOJHI 10 PE3YIbTAaTaM HCCIEIOBAHMS

1.12

MIPOBOANTE KOCBEHHbIC H3MEPEHHs (PU3NYECKUX BEIUYMH: IJIAHUPOBATh U3MEPEHHS, COOUPAThH 3KCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYSI
IIPEUI0KEHHON HHCTPYKIIMH, ¥ BBIYUCIIATH 3HAYECHUE BEIUYHHBI

1.13

cOOJIIOIaTh MPaBUIIA TEXHUKH 0€30IIaCHOCTH IpH paboTe ¢ 1abopaTOPHEIM 000pyJ0BaHHEM

1.14

XapaKTepH30BaTh MPHUHIIAIBI ICHCTBHS U3YIEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONMCAHUS, UCTIONB3YS 3HAHHS
0 CBOMCTBAX (pru3nUecKux sIBICHUH U HEOOXOAMMBbIe (hH3HUECKHE 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBHIC TCXHUYCCKHUEC yCTpOﬁCTBa 1 U3MCPUTECIIbHBIC HpI/I60pLI o cxeMaM U CXEMATUYHbBIM PUCYHKaM, COCTaBJIATH
CXEMBI JJICKTPHUYCCKUX LIeTIeil C IMOCIe0BaTEeIbHBIM H napajyi€IbHbIM COCOAUHCHHUEM 3JIEMCHTOB, pasjindasd YCJIIOBHBIC 0003HaYeHNs
QJICMCHTOB 3JICKTPUYCCKUX nenein

1.16

MPUBOIUTE MPUMEPHl (HAXOAUTh MHMOPMALHUIO O MPUMEpax) MPAaKTUIECKOTO HCIONB30BAaHUS (PU3MUSCKUX 3HAHWH B TOBCEIHEBHOM
JKU3HH UL o0ecTieueHns 0e30IMacHOCTH TPH OOpallleHHH ¢ MpUOOpaMH M TEXHHYSCKUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBBS U
COOJIIOZICHHUS] HOPM HKOJIOTHIECKOT0 MOBEACHUSI B OKpYXKaoLel cpenie

OCYHICCTBJIATD IMMOHUCK HH(bOpMaL[I/II/I (bHSI/I'—IeCKOFO COACPIKAHUA B CCTU I/IHTepHeT, Ha OCHOBE MMEIOIINXCS 3HAHUN U HYTGM CpaBHCHUA
JOIIOJHUTCIIbHBIX HCTOYHUKOB BBIACIATH I/IH(i)OpMaI_II/IIO, KOTOpas ABJIACTCA HpOTHBOpe‘{HBOﬁ WA MOKET OBITH HCHOCTOBepHOﬁ

1.18

UCIIOJIB30BATh IIPHU BBIIONHCHUM Y4YeOHBIX 33JaHUM HAyYHO-TIOMYJSIPHYIO JINTEpaTypy (QHU3MUYECKOTO COICP)KAHHS, CIIPABOYHEIC
MaTepuaibl, pecypcsl ceTd VHTepHeT; BianeTh NpHEMaMM KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHMs HH(MOPMAIMK W3 OIHON
3HAKOBOI CUCTEMBI B IPYT'YIO

1.19

co3ZlaBaTh COOCTBEHHBIC IMCHMEHHbIE M KpaTKHe YCTHBIE cooOmeHns, 0000mas HHGOPMAIMIO M3 HECKOJIBKHX HMCTOYHHKOB
(U3MHIECKOr0 COAepKAaHMA, B TOM YHUCIIe IMyOJIMYHO MPECTaBIATh PE3yIbTaThl MPOSKTHOM MIIH MCCIIEOBATEILCKOM JIETEILHOCTH, IIPH
STOM I'paMOTHO HCHOJIb30BaTh N3yYEHHBIN MOHATHHHBIN anmapaT Kypca (pu3nKu, CONPOBOXKAATh BEICTYIUICHHE IPe3eHTaINeH




Kox npoBepsiemoro

IIpoBepsieMble IpeIMeTHBIE Pe3yIbTATHI OCBOCHHSI OCHOBHOI 00pa30BaTeJbHOI MPOrPaMMbI OCHOBHOTO 001I1ero 00pa30oBaHMSs

pe3yJbTara
[IPY BBIITOJTHEHUH Y4eOHBIX MPOSKTOB U HCCIECAOBAHUN (H3HMUECKHUX IIPOIECCOB PaCHpenessITh 00sS3aHHOCTH B TPYIIIIE B COOTBETCTBUH C
1.20 MOCTaBJICHHBIMU 33/1a4aMHM, CJIEAUTH 3a BBHINOJIHEHHEM IUIaHa JACWCTBUI M KOPPEKTUPOBATh €ro, aJeKBaTHO OLIGHWBATh COOCTBEHHBIN
BKJIAJI B JICSITENEHOCTH TPYITIBI, BRICTPAUBATh KOMMYHUKATHBHOE B3aUMOJICHCTBHUE, POSIBIISAS TOTOBHOCTH pa3peliaTh KOH(INKTHI
9 KJIACC
KOZ[ MpoBEPAEMOro HpOBepﬂeMLIe NMpeaAMETHLIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM 06p330BaTeJIbH0ﬁ nporpaMmmbl OCHOBHOI'O 06mer0
pe3yJabTara o0pa3oBaHus
1.1 HCIIOJIb30BATh U3yYEHHBIE MIOHATHS
1.2 pa3ianyaTh SBIEHHS M0 OMMCAHUIO UX XapaKTePHBIX CBOMCTB M HAa OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHUE
13 pacIio3HaBaTh MPOSBICHNE W3YYCHHBIX (DM3MUCCKUX SBICHUN B OKPYXAIOMIEM MHUpE, B TOM UYHCIE (U3WYCCKUE SBICHUS B MPHPOAE, IPU
STOM TEPEBOJIUTH MPAKTHUECKYIO 3a/1auy B Y4eOHYI0, BELICTISTH CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUN
OTIMCHIBATh W3yYCHHBIC CBOMCTBA TN M (PU3MUCCKHUE SIBIICHUS, UCHONB3Ys (PH3MYECKUEe BEIMYUHEI, MIPU OMUCAHUH MPAaBWIFHO TPAKTOBAThH
1.4 (pM3UIECKUH CMBICI HCIIONB3YEMBIX BENUYHH, 0003HAYCHUS U eANHUIEI (PH3NIECKUX BEININH, HAXOIUTH (DOPMYIIBL, CBSI3BIBAIOIINE TAHHYIO
(hr3HUYECKYI0 BETMUUHY C IPYTHMMHU BEIUYMHAMHU, CTPOUTH rpaKu W3yUYEeHHBIX 3aBUCUMOCTEH (PM3NUYECKUX BETUUYNH
15 XapaKTepH30BaTh CBOMCTBA Tel, (DPU3WYECKUE SIBICHUS W MPOIECCH, HCIONB3Yys H3YUYEHHBIC 3aKOHBI, IPH 3TOM JaBaTh CIIOBECHYIO
) (hopMyIHpPOBKY 3aKOHA ¥ 3aITUCHIBATH €T0 MATEMATHIECKOE BBIPAKCHHUE
OOBSICHATh (PU3MUYECKHE IPOLECCHl U CBOWCTBA TEd, B TOM 4YHCJIE U B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa:
1.6 BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 2 — 3 JIOTMUECKHUX IIAaroB ¢ MOMOMIbIO 2 — 3 M3y4YEeHHBIX CBOWMCTBA
(u3HYecKuX SIBICHUHN, (PU3NUIECKUX 3aKOHA WM 3aKOHOMEPHOCTH
pemats pacuéTHbIE 3a4aul (OMHUpArOIIUecs Ha CUCTEMY U3 2 — 3 ypaBHEHHH), UCIIONB3Ys 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIONINE (hH3HUCCKHE
17 BEIMYMHBI: Ha OCHOBE aHANW3a YCIIOBHS 3aJa4yd 3alllCHIBATh KPATKOE YCIOBHE, BBISBIATH HENOCTAIONINE WM H30BITOYHBIC JaHHEIC,
' BBIOMPATh 3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JUTSI PEIICHUs, TIPOBOJUTh PACUETHI U OIICHWBATh PEATUCTUYHOCTD MONYYEHHOTO 3HAYCHHUS
(hu3HueCcKOl BETUYMHBI
pacrmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXKHO PEIINTh IPH TOMONIM (PU3NUECKUX METOIOB, HCIONB3YS OIMCAHWE HWCCIENOBAHUS, BBIIEISATH
1.8 MIpOBEpsieMOe  MPEATONIOKEHUE, OIICHUBATh MPABUIILHOCTh TOPSJIKA TPOBEACHUS HWCCIENOBAaHMA, JEiaTh BBIBOJBL, HHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOJCHHUH U OIBITOB
19 MPOBOAMTE OMBITHI MO0 HAOMIONCHUIO (PH3MYECKUX SBICHHHA WU (DU3MYECKUX CBOMCTB TEI: CaMOCTOSTEIBHO COOHMpATh YCTaHOBKY H3
) n30BITOYHOTO HabOpa 000PYIOBAHMUS, ONTMCHIBATH XOJI OTIBITA M €T0 PE3YNIBTAThI, JOPMYITHPOBATH BHIBOIBI
1.10 TIPOBOAMTE IIPH HEOOXOIUMOCTH CEPHIO MPSIMBIX H3MEPEHHH, ONpeAessisl CpeJHee 3HAUCHHE H3MePsIeMOoi BeNnIHHBI ((POKyCHOE pacCcTOsTHUE
coOuparoleil TMH3bI), 000CHOBBIBATH BEIOOP crioco0a u3MepeHws (M3MEPHUTENBHOTO Mprbopa)
MPOBOAMTE WCCICIOBAHNE 3aBHCUMOCTEH (DM3MYECKUX BEIHYMH C HCHOJIB30BAHHEM NPSMBIX W3MEPCHHUI: IUIAHHPOBATh HCCICHOBAHHE,
1.11 CaMOCTOSITEIFHO COOMpaTh YCTAaHOBKY, (UKCHPOBATH PE3YJIbTAThHl IONYYCHHOW 3aBUCHMOCTH (DH3MUYCCKHX BEIHYMH B BHUAC TaOIHIl
U rpahuKoB, AENaTh BEIBOABI O PE3yIbTATaM HCCIICIOBAHII
1.12 MPOBOJNTh KOCBEHHBIC W3MepeHMs (PM3MYeCKWX BEIMYUH: IUIAHHPOBATH HM3MEPEHHs, COOMpPATh JKCIEPUMEHTAIFHYIO YCTAaHOBKY U




Kox nposepsiemoro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111€r0
o0pa3oBaHus

BBITIOJIHATH U3MEPEHUSs, CleAys NPeAIoKeHHOH HHCTPYKLIMH, BBIYUCISATH 3HAU€HHE BETUYMHBI U aHAJTU3UPOBATh ITOy4YEeHHBIC PE3YJIbTATHI C
y4ETOM 3aJJaHHOW MOTPENTHOCTH N3MEPEHUI

1.13

cOOJIF0IaTh MpaBWJIa TEXHUKH 0€30IIaCHOCTH IIPU padoTe ¢ J1ab0paTOPHBEIM 000pyIOBaHHEM

1.14

pa3jindaTb OCHOBHBIC IMPHU3HAKNW U3YYCHHbIX (1)I/I3I/I'-IGCKI/IX MoOJIeJIeit: MaTepuajibHas TOYKa, a0COIIFOTHO TBépI{O@ TCJI0, TOUYEUHBINM UCTOYHUK
CBC€TAa, JIy4, TOHKasd JIMH34, INTaHETapHasd MOJCJIb aTOMa, HYKJIOHHas MOAECJIb aTOMHOI'O sAapa

1.15

XapaKTepH30BaTh MPUHIIUIBI JSHCTBUS U3YYCHHBIX MPUOOPOB U TEXHHUUCCKUX YCTPOMCTB C OMOPOI HAa WX OMHUCAHUS, HCIIOIb3Ys 3HAHUS O
CBOMCTBaxX (pH3MUECKUX SIBICHHN U HEOOXOIUMBIE (PH3HUIECKHE 3aKOHOMEPHOCTH

1.16

UCIIOJIF30BATh CXEMBI M CXCMATHUYHBIC PUCYHKH H3YYCHHBIX TEXHHUYCCKHX YCTPOWUCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOIOTHUECKHUX
MPOIIECCOB TPH PELICHUH y4eOHO-TPAKTHYCCKUX 33]ad, ONTHYSCKUE CXEMbI IS TOCTPOCHHS W300paKEHHH B IUIOCKOM 3€pKaje U
coOuparomei TMH3e

1.17

IPUBOJUTH NPHUMEPHI (HAXOAUTh HH(POPMALUIO O IPUMEPax) MPAKTUIECKOr0 MCIOIb30BaHU (PU3MUECKUX 3HAHMUIM B MOBCETHEBHOM JKU3HU
Ui obecrieueHHs: 0€30MacHOCTU NMPH OOpallleHUH ¢ MpuOopaMHu U TEXHHUECKMMHU YCTpOICTBAMH, COXpPAaHEHHS 3A0POBbsl U COONIOICHUS
HOPM 5KOJIOTHYECKOr0 OBEJECHHUSI B OKPYXaIOIIel cpesie

1.18

OCYILIECTBIIATh MOMCK HH(pOpManuu (HU3UUECKOTO COJCpKaHUs B ceTU VHTepHET, caMOCTOSTENbHO (HOPMYNUpPYsl MOMCKOBBIN 3armpoc,
HAaXOANTH IMYTH ONPEeIIeHHUs JOCTOBEPHOCTH MTOTYYSHHON HH(OPMAIINK Ha OCHOBE HMEIONIUXCS 3HAHUH M IOTTOTHUTENBHBIX HCTOYHHKOB

1.19

HCIIOJIF30BATh IIPU BBHITOJTHEHUH YUeOHBIX 3alaHUN HAYTHO-TIOMYISIPHYIO JINTEPATypy (PU3NIECKOTO COMep KaHus, CIPABOYHBIC MaTePHAIIEI,
pecypcsl cetu MHTepHET; BIageTh npuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(GOpMANMU U3 OJHOM 3HAKOBON CHCTEMBI B

JIPYTYIo

1.20

CcOo3JJaBaThb COOCTBEHHBIE MHCHEMEHHBIE U YCTHBIC COOGHIGHI/IS[ Ha OCHOBC I/IH(bOpMaHI/II/I N3 HECKOJIBKMX HWCTOYHHKOB (I)I/ISI/I‘JGCKOFO
COACPIKaHUs, l'[y6J'II/I'~IHO NpeACTaBIATL PE3YIbTAThI HpOGKTHOﬁ nin I/ICCHCHOBaTeHLCKOﬁ ACATCIIbHOCTH, IIPHU 3TOM I'PaMOTHO HUCIIOJIb30BATH
W3YYCHHBINA MOHATHWHBIA ammapar u3y4aeMoro paszeiia (PU3MKH U COMPOBOXKIATH BBICTYIUICHHE MpPE3CHTAIMEed ¢ yu4ETOM OCOOCHHOCTEH
ayJIUTOPUH CBEPCTHUKOB

1.21

IIPU BBINOJTHEHUH Y4EOHBIX MPOEKTOB M HCCIENOBAHMI (PU3MUYECKUX MPOIECCOB PaCIpeeNsiTh 00SI3aHHOCTH B IPYIIE B COOTBETCTBUH C
TIOCTaBJICHHBIMH 33J[a4aMH, CJICAUTD 32 BHIIIOJHEHNEM IUTaHA JEHCTBUI M KOPPEKTHPOBATH €TI0, aJJeKBaTHO OIICHNBATh COOCTBEHHBII BKJIA
B I€ATEIBHOCTD TPYIIbI, BRICTPAHBATh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, MPOSIBIISII TOTOBHOCTD pa3peiaTh KOH(IUKTHI




5. MMPOBEPSEMBIE 3JIEMEHTBI COJIEPKAHUS

7 KJIACC
Kon paspesa Kog snemenra IIpoBepsieMble 3JIEMEHTBI COACPKAHUA
®U3UKA U EE POJIb B [IO3HAHWM OKPYXKAIOIIEI'O MUPA
11 ®dusuka — Hayka o npupoje. Ssnenus npupoasl. GusHuecKkye SABICHUS: MEXaHUUYECKUE, TEIUIOBbIE, AJICKTPUUECKHE, MarHUTHBIC,
CBETOBbIE, 3BYKOBBIE
12 ®uznueckre BeanunHbL. M3mepenne ¢pusndeckux BennunH. Ousmyeckue nmpudopsl. [lorpermHocts usmMepenuii. MexyHapoaHast
CUCTEMa €IMHUL]
13 EcrecTBeHHOHAyUHBII METO/ MO3HAHUA: HAOIIOEHHUE, IOCTAHOBKA HAYYHOT'O BOIPOCA, BBIABMKECHUE TUIIOTE3, SKCIIEPUMEHT 110
1 MIPOBEPKE TUTOTE3, 00BICHEHHE HAOII0AaeMOTO SBICHS
1.4 Onucanne GU3NIECKHUX SIBJICHUH ¢ TIOMOIIBIO MOJIeNIe
IIpakTudeckue paboOTHI:
M3mepenne pacCTOSHHMN.
1.5 H3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.
OmnpeneneHue pa3MepoB MaJIbIX TEIl.
W3mepeHue TeMnepaTypsl IpU TOMOIIH KHIKOCTHOT'O TEPMOMETpa U AaTUUKA TEMIIEPATyPhI
ITEPBOHAYAJIbHBIE CBEJJEHI A O CTPOEHIMIM BEILIECTBA
2.1 CrtpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBIThI, JOKa3bIBAIOIINE AUCKPETHOE CTPOSHUE BELIECTBA
2.2 JBikeHne yacTull BemecTBa. CBs3b CKOPOCTH JIBIXKEHHS YAaCTUIL C TeMIlepaTypoil. bpoyHoBckoe apmxkeHue, auddysus
2.3 BzanMopeiicTBre yacTHIl BENIECTBA: MPUTSHKEHUE U OTTAIKUBAHNE
24 ArperaTtHble COCTOSIHHS BEILLECTBAa: CTPOEHHE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKHX) Tes. B3aumMocBA3b MexIy
2 CBOWCTBAMH BEIIECTB B PA3HBIX arpEraTHBIX COCTOSIHUSX M X ATOMHO-MOJICKYJISIPHBIM CTPOSHHEM
2.5 OcOOEHHOCTH arperaTHbIX COCTOSTHHI BOJIBI
[IpakTudeckue pabOTHL:
26 OrneHka TrnamMeTpa aToMa METOJIOM PSIOB (C HCHONIBb30BaHueM (oTorpaduit).
OnbITH 10 HAOTIOICHHIO TEIUIOBOTO PACIIMPEHHUS TA30B.
OnbIThI 10 00HAPYXKEHUIO JEHCTBUSI CUII MOJIEKYIISIPHOTO IPUTSKEHUS
JIBVDKEHUE U B3AUMOJIEMCTBUE TEJI
3.1 MexaHuueckoe JBIKeHHe. PaBHOMEpHOE U HEpaBHOMEPHOE JBHKEHUE
3 32 Cxopocts. CpenHsas CKOpOCTb IIPU HEPABHOMEPHOM JBMKEHUU. PacuéT nmyTu u BpeMeHU JBUKEHUS
33 SBnenue nHepuuu. 3aKoH MHEpUUM. B3aumoneiicTBue Ten Kak NpUYMHA U3MEHEHUs] CKOPOCTH ABMIKEHMs Tesl. Macca Kak Mepa
MHEPTHOCTH TeJla
34 ITnotHOCTH BemecTBa. CBsI3b INIOTHOCTH C KOJMYECTBOM MOJIEKYIT B €JIMHUIIE 00bEMa BEIIECTBA




Kon pa3nena

Kona »j1emenTa

HpOBepﬂeMue 3JIEMEHTBI COAECPKAHUA

3.5 Cuita KaKk XapakTepUCTHKA B3aUMOICUCTBHUSI TET

3.6 Cuna ynpyroctu u 3akoH ['yka. I3MepeHue Cuilbl ¢ TOMOIIBIO AUHAMOMETPa

3.7 SIBieHue TAroteHus u cuia Tsbkectd. Cuiia TsHKecTH Ha Jpyrux mianerax. Bec tena. HeBecomocth

3.8 Cuna tpenust. TpeHre CKOIBKEHUS U TPEHHE MTOKOos. TpeHne B Mpupojie U TEXHUKE

3.9 CroxxeHre cuJi, HalpaBJIeHHBIX 110 OJTHOM mpsiMoii. PaBHoelicTByOIIas CHIT
IIpakTudeckue paboOTHI:
OmnpeneneHne CKOPOCTH DPAaBHOMEPHOTO OBIDKCHHS (IIapuKa B IKUIKOCTH, MOIEIH JIEKTPHIECKOTO aBTOMOOWIS M TaK

310 ;[ailee). OmnpenenieHue cpeHel CKOPOCTH CKOJIBKEHHS OpyCcKa MITH IIapHKa 10 HAKJIOHHOW IIockocTH. OnpeeneHne mIOTHOCTH
TBEpAOr0 Tena. OmbITh, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsbkeHus (dedopmauuu) TpPYKHHBI OT TPUIIOKEHHOU
cuibl. OMBITEL, IEMOHCTPHUPYIOLINE 3aBHCUMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tella U XapaKTepa CONPHKACAIOIIUXCS
MIOBEPXHOCTEN

311 Ouznyeckre SBICHUS B IPHPOIE: TIPAMEPHI IBIKEHMS C PAa3INIHBIMUA CKOPOCTSIMHU B YKMBOW W HEKHBOW MPUPOIE, ACHCTBHE CHIIBI
TPEHHs B IIPAPOJIC M TEXHIKE

3.12 Texaudeckne yCcTpoONCTBa: TMHAMOMETD, TOAIIUITHUKA

JTIABJIEHUE TBEP/IbIX TEJI, )KUJIKOCTEM 1 TA30B

4.1 Jasnenune Bépaoro teia. CriocoObl YMEHBIICHUS W YBEJITUYCHUS TaBICHUS

4.2 JlaBneHue rasa. 3aBUCHMOCTh JIaBJICHUS Ta3a OT 00bEMa, TeMIIepaTyphl

4.3 Ilepenaua gaBiaeHus TBEPABIMU TEIAMH, KUIKOCTAMH U Tazamu. 3akoH Ilackais. [IHeBMaTHYeCKHe MAIINHBI

44 3aBHCHMOCTh NABICHUS KHIKOCTH OT TiryOmHBI. ['mapocrarmueckuit mapamokc. CooOmarommecs: cocynsl. ['uapaBimdaeckue
MEXaHU3MBI

45 Atmocdepa 3emin u atMmocepHOoe maBineHue. [IpuauHBI cymiecTBOBaHUS BO3AYIIHON obomouku 3emin. OnbiT Topprueniy.
3aBHCHMOCTbH aTMOC(EPHOTO TaBJICHUSI OT BBICOTHI HAJl yPOBHEM MOPSI

4.6 M3mepenue atmocepHoro nasienus. [Ipudopsl 11 naMepeHus aTMOChEpHOTo JaBJICHUS

4.7 JeiicTBHe )XMIKOCTH U ra3a Ha MOrpyXKEHHOE B HUX Telo. BeiTankuBatomas (apxuMenoBa) cuia. 3akoH ApxumMeza

4.8 IInaBanue Ten. Bo3myxormiaBanue
IIpakTudeckue paboOTHI:
HccnenoBanme 3aBUCHMMOCTM Beca Tejla B BOAE OT 00bEMa MOTPYKEHHOW B IKMAKOCTH dacTh Tena. OnpenencHue

49 BBITAJIKUBAIOIIEH CHIIBI, IEUCTBYIOLIEH Ha TeJo, MOTpYKEHHOE B KHUIKOCTh. [IpoBepKka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CHIIBI,
JIEUCTBYIOIIEH Ha TEJNO B )KHUIKOCTH, OT Macchl Tena. OmbITI, IEMOHCTPUPYIOIHE 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHIIBI, IEHCT-
BYIOIIIEH HA TEJIO B KUIKOCTH, OT 00BEMa MOTPpy>KEHHOM B JKUAKOCTD YaCTH TeJa U OT INIOTHOCTH KUAKOCTH. KOHCTpynpoBaHue
apeoMeTpa UM KOHCTPYUPOBAHUE JIOJKHU U ONpeAeaeHue e€ rpy30n01bEMHOCTU

4.10 Ousnyeckye SIBICHNS B IPUPOC: BIUSIHIE aTMOCHEPHOTO TABJICHHUS Ha KMBOI OpraHu3M, IUIaBaHUE PBIO




Kon pa3nena

Kona »j1emenTa

HpOBepﬂeMue 3JIEMEHTBI COAECPKAHUA

4.11

TexHUYEeCKHE yCTPOHCTBA: COOOIIAIONIMECS COCY/IbI, YCTPOHCTBO BOJOIPOBOJA, THAPABINICCKHNA TIpecc, MaHOMETp, Obapomerp,
BEICOTOMED, TIOPIITHEBOW HACOC, APEOMETP

PABOTA, MOIIIHOCTDB, SHEPT'UA

5.1 MexaHuueckas paboTa

5.2 MexaHnuueckas MOLIHOCTh

53 [TpocThie MexaHU3MBI: phIuar, 6JI0K, HAaKJIOHHAs IIOCKOCTh. [IpaBHUiIo paBHOBECHS phlyara

54 IIpuMeHeHue mpaBuiia paBHOBECHS phlyara K 010Ky

5.5 «3o50T0€ npaBuiIo» MexaHuku. KoadduipenT nonesnoro neicTeust MexaHU3MOB. IIpocTeie MeXaHU3MBI B OBITY U TEXHUKE

5 5.6 IToTennmanpHast SHEPTUN TENA, TOJHATOTO Haa 3eMIIEH

5.7 Kunerndeckas sHeprus

5.8 [TonHas MexaHWYecKast SHEPrys. 3aKOH U3MEHEHUS U COXPaHEHHUsI MEXaHUYECKOM SHepruu
IIpakTrueckue pabOTHI:

59 Onpenenenne paboThl CHIBI TPEHHUS IPU PABHOMEPHOM J[BM)KEHHM Tela 10 TOPU30HTAIBHON MOBEPXHOCTH. MccrnenoBaHue
ycioBuid paBHOBecHs peraara. Mzmepenne KI1J[ HakmorHOM 11ockocTu. 3ydeHnne 3akoHa cOXpaHeHHs] MEXaHUIEeCKON SHEPTUH

5.10 ®u3uuecKue SBJIECHUS B IIPUPOJE: PblUary B TEJIEC YEIOBEKA

5.11 TexHUUecKne yCTpoICTBa: phIvar, MOABIPKHBIN U HETTOABIDKHBIIN OJIOKH, HAKJIOHHAS INIOCKOCTh, IPOCTHIE MEXaHU3MBI B OBITY

KJIACC

Kon pa3nena

Koxa »aemenra

ITpoBepsieMble 2JIEMEHTBI COAEPKAHMS

TEITUJIOBBIE SABJIEHUA
6.1 OCHOBHEIEC TIOJIOKECHUS MOJEKYISIPHO-KHHETHIECKOH TEOPHHU CTPOCHHS BELICCTBA. Macca u pasMepbl MoneKyil. OIBITH,
MOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKMHETHYECKOH TEOpUH
6.2 Mogenu TBEPAOTO, JKAAKOTO U Ta3000pa3HOTO COCTOSIHUH BemiecTBa. Kpucrammimaeckue 1 aMopQHbIe Tea
6.3 OOBsiCHEHHE CBOICTB T'a30B, KUIKOCTECH U TBEPABIX T HA OCHOBE MOJI0KEHUH MOJICKYIIPHOKHHETHYECKOH TeOpHr
6.4 CMaurBaHUE M KaMJUIPHBIC SIBICHUS
6.5 TerutoBoe paciIMpeHne U CKaTHE
6.6 Temnepatypa. CBs3b TeMIEpaTYpbl CO CKOPOCTHIO TEIJIOBOTO IBHKEHUS YaCTHUIL
6.7 Buytpennsist saeprust. CriocoOsl U3MEHEHHS BHYTPCHHEH dHEPIHU: TEILTONEpeaadya U COBEPIICHHE paOOThI
6.8 Bunel Terionepenauu: TEIIONPOBOAHOCTb, KOHBEKLM, U3IIyUCHHE
6.9 KonnyecTtBo TenmnoTel. Y ienbHas TEIIOEMKOCTh BEIIECTBA
6.10 TemnooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOTO OanaHca




Kon pa3znena

Koa »aemenra

HpOBepﬂeMbIe 3JIEMECHTBI COACPKAaHUA

6.11 [InaBnenune u oTBEpIeBaHNE KPUCTALTUNIECKUX BEIIECTB. Y IeJbHAs TETUIOTa IIaBICHHS
6.12 ITapoobpa3oBanue u koHneHcanus. Mcnapenue. Kunenue. Y aenabHas TeIuioTa napoodpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbI
KHITCHHUS OT aTMOC(EPHOTO TaBICHUS
6.13 BrnaxxHoCTh BO3yXa
6.14 DHeprus TOIUIMBa. Y IelIbHas TeII0Ta CTOPaHUs
6.15 [IpunnHTEL paboTh! TemoBwIX aeurateneid KI1/1 TerutoBoro apuratens. TeIUIOBbIe ABUTATENN W 3alTUTAa OKPYKAIOMICH CpeIbI
6.16 3aKk0H COXpaHEHHUS U TIPEBPAIEHHUS JHEPTHH B TEIIOBBIX MpOIleccax
[IpakTudeckue paboOTHI:
OMnBITHI TT0 OOHAPY)KEHUIO JISHCTBUS CHII MOJICKYJIIPHOTO TPUTSHKSHUS.
OMBITHI TTO BEIPAIIMBAHUIO KPHCTAILIOB MOBAPEHHOMN COJIM MIIHM caxapa.
OnbITHI 110 HAOJIOACHUIO TEIIOBOTO PACHIMPEHHS T'a30B, )KUKOCTEH U TBEPIBIX TEIl.
OmnpejeneHue JaBJICHUs Bo3Iyxa B OaUIOHE IIITPHIIA.
OMBITHI, IEMOHCTPHUPYIOITHE 3aBUCHMOCTD JaBIICHHUS BO3yXa OT ero 00bEMa W HarpeBaHUs WIIN OXJIAXKICHUS.
6.17 [IpoBepka runoTe3bl TMHEWHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA HKHUIKOCTH B TEPMOMETPHUECKOUN TpyOKe OT TeMIepaTyphl.
' Habmonenne naMeHeHns BHyTPEHHEW YHEPTUU Tella B pe3yJIbTaTe Teryionepeaud U padoThl BHEITHUX CHIL
HccnenoBanue siBJIeHUS TeII00OMEHA TP CMEITMBAHUH XOJIOHON ¥ rOpsYe BOJIBI.
OmnpezeneHne KOJIMYECTBA TEILIOTHI, MOTYYSHHOTO BOJION MPH TETIIO0OMEHE ¢ HAarpeThIM METAITMYECKUM IIHIHHIPOM.
OmnpeeneHue yIenbHON TEIUIOEMKOCTH BEIIIECTBA.
HccnenoBanue npoiiecca HCHapeHusl.
OmnpejeneHre OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.
OnpeneneHue yenbHON TEIUIOTHI TIABJICHUS JIb/A.
6 18 q)I/ISI/I‘IeCKI/Ie SABJICHUA B HpI/IpOJIeZ HOBerHOCTHOG HaATAKCHUC U KaHI/IHHHpHLIe SABJICHUA B HpI/IpO)le, KpI/ICTaJ'IHLI B HpI/IpO)le,
' nznyyenne CoJHIla, 3aMep3aHie BOAOEMOB, MOPCKUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHETa.
TexHudyeckue yCTpOHCTBAa: KalWIAPbIL, I[PUMEPbl MCIOJIB30BAHUS KPUCTAJIOB, JKUJIKOCTHBIM TEPMOMETp, JAaTUMK
6.19 TEMIIepaTyphbl, TEPMOC, CUCTEMAa OTOIUICHHUS JOMOB, THTPOMETPHI, NICUXPOMETp, HapoBas TypOWHA, JBUraTeldb BHYTPEHHETO
Cropaswsi.
SJIEKTPMYECKHWE 1 MATHUTHBIE ABJIEHUA
7.1 Onekrpuzanus Tel. [[Ba poga SIEKTPUYECKHX 3apsioB
79 BzaumopeticTBre 3apspkeHHBIX Tell. 3akoH KyioHa (3aBUCMMOCTD CHITHI B3aMO/ICHCTBYSI 3aPSDKEHHBIX TEN OT BEJIMYUHBI 3apsIOB U
7 ' pacCTOSHUA MEXTy TeJIaMH )
73 Onekrpudeckoe rmone. Hampsok€HHOCTh AIEKTPUYECKOTO TMoiist. [IpuHIMI CyNepno3uiuu  JJIEKTPUYECKUX T1ojiei (Ha
' Ka4eCTBEHHOM YPOBHE)
7.4 Hocurenu snextpuyueckux 3apsaoB. DNeMeHTapHbIN dneKkTpudeckuii 3apsia. Ctpoenne atoma. [IpoBOJHUKY U AUAICKTPUKH




Kon pa3znena

Koa »aemenra

HpOBepﬂeMbIe 3JIEMECHTBI COACPKAaHUA

7.5 3aK0H COXPaHEHHUS NEKTPUUECKOTO 3apsiaa
7.6 DNEeKTpUYECKHA TOK. Y CIIOBHSI CYILIECTBOBAHUS JEKTPUIECKOTO TOKA. FICTOUHHUKH TIOCTOSIHHOTO TOKa
7.7 JeicTBUA 3NIEKTPUUYECKOTO TOKA (TEIJIOBOE, XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B KHUJIKOCTSIX U razax
7.8 Onekrpudeckas nenb. Cuina Toka. JJIeKTPHIECKOe HalpshKeHne
7.9 CormpoTuBieHuE NPOBOIHUKA. Y JEIbHOE COMIPOTHUBIICHUE BEIIECTBA
7.10 3axoH OMa I y9acTKa LenH
7.11 [TocnenoBaTenpHOE ¥ MapaIeIbHOE COSTMHEHNE TTPOBOAHIKOB
7.12 Pabora 1 MoIHOCTH 3MIeKTpUYecKoro Toka. 3akoH J[xoyins — JleHna
7.13 DneKTpudecKue UenH U OTPpeOUTEIH AIEKTPUIECKOi sHeprun B ObITY. KopoTkoe 3amblkaHue
7.14 ITocTrossHHBIC MaruuThl. B3anMonelicTBre MOCTOSHHBIX MAarHUTOB
7.15 Maruutaoe nose. MarautHoe mosie 3eMiIM U €ro 3HadYeHue I )KU3HU Ha 3eMiIe
7.16 OmeiT Dpcerena. MarHuTHOE TI0JIE IIEKTPUIECKOTO TOKa. [[prMeHeHne SIeKTpPOMAarHiuTOB B TEXHHUKE
717 JHeticTBue MaFHI/I:I:HOFO oIl  Ha npeBoz[HHK C TOKOM. OIEeKTpOABHUraTellb TIOCTOSHHOTO TOKa. Vcmons3oBaHue
AIEKTPOJABUTATENIEH B TEXHUIECKUX YCTPOHUCTBAX M HA TPAHCIIOPTE
7.18 Omnbitel @apazed. SBaeHne NeKTpoMarHuTHON nHAyKIuu. [IpaBuiio Jlenmna
719 OnextporeHepatop. CrnocoObl MONXyYEHHUS DIIEKTPUUECKOW HSHEPruu. DIIEKTPOCTAHIIMKM HA BO30OHOBISEMBIX HCTOYHUKAX
SHEPrUH
[IpakTuueckue paboOTHI:
OHLITLI 110 HaGJ’II-O)Z[eHI/IIO SHGKTpI/ISaHI/II/I TEJI HH}Z[yKL[Heﬁ 158 HpI/I COHpI/IKOCHOBeHI/II/I.
UccnenoBanre AeicTBUS SIEKTPUIECKOTO TOJISI HA TTPOBOAHUKHU U TUAJICKTPHUKH.
COopxka 1 mpoBepka paboThI NEKTPUUECKON IIETH TOCTOSIHHOTO TOKA.
N3mepenue u perynmpoBaHue CUIIbl TOKA.
W3mepenne u perynTupoBaHue HAIIPSKCHHSI.
HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, WIYIIETO YEpe3 PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOpa W HAIMPSDKCHHs] Ha
7.20 pe3ucrope.

OnbITEl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb JJIEKTPUYECKOTO CONPOTHUBIEHHUS NPOBOJHUKA OT €ro JJIUHbBI, I[UIOMAAH
MONIEPEYHOT0 CEUYEHHUS U MaTepraa.

[TpoBepka mpaBuiIa CIOXKEHHUS HAIpPSHKEHUM MPHU MOCIEA0BATEIFHOM COEIMHEHUHU NBYX pe3nucTopoB. IIpoBepka mpaBuna st
CHJIBI TOKa IPH NapajUIeIbHOM COSIUHEHUH pe3ncTopoB. OmpeneneHue padoThl 3JIEKTPHYSCKOTO TOKA, HIYIIETO dYepe3
pesuctop. OnpeneneHue MOLIHOCTH 3JIEKTPUUYECKOTO TOKa, BblIENseMOil Ha pe3uctope. MccrienoBaHue 3aBHCUMOCTU CHJIBI
TOKa, MAYIIETO Yepe3 JIaMIouKy, oT HampsbkeHuss Ha Heil. Onpenenenue KIIJ narpesarens. MccnenoBanre MarHUTHOTO
B3aMMOJICUCTBUSI TIOCTOSIHHBIX MArHuTOB. M3yueHHWEe MarHUTHOTO TOJNS TIOCTOSIHHBIX MArHUTOB TIPH WX OOBEAMHECHUH




Kon pa3znena
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HpOBepﬂeMbIe 3JIEMECHTBI COACPKAaHUA

W pazneneHuu. MccnenoBanue JEHCTBUS DIEKTPUYECKOTO TOKAa HAa MArHUTHYIO CTpenKy. ONBIThI, JIEMOHCTPHPYIOLTHE
3aBUCHMOCTh CHJIbI B3aMMOJCUCTBHUS KATYIIKH C TOKOM U MarHUTa OT CHJIBI TOKa M HalpaBlieHWs TOKa B KaTyluke. M3ydeHnue
JEeICTBUA MAarHUTHOTO TOJs Ha MPOBOJHHUK ¢ TOKOM. KoHCTpynpoBaHue U M3y4deHHe paboThl dneKkTpoaBurarens. M3mepenue
KIIJI snextponBuratenbHON ycTaHOBKH. OMBITHI MO HMCCIEAOBAHUIO SIBICHUS AJIEKTPOMArHUTHON WHAYKIMH: HCCIEIOBAaHUE
W3MEHEHUI 3HAYCHHS 1 HAIPaBJICHUS WHIYKIIMOHHOTO TOKA

du3ndeckue SABICHUS B IIPUPOJEL: DJIICKTPUICCKUE ABJICHUSA B aTMOC(bCpC, QJICKTPUYICCTBO KUBBIX OPIraHU3MOB, MAIrHUTHOEC I10JI€

7.21 N

3emuu, npefi¢ MOI0COB, pOIh MATHUTHOTO TIOJIS VIS XKH3HA Ha 3eMIle, MOJISIPHOE CHSHIE

TexHudyeckue yCTpOMCTBa: 3JNEKTPOCKON, aMIEepMeTp, BOJBTMETP, PEOCTaT, CUETYUK IJIEKTPUUECKOW HHEprHuu,
7.22 AIIEKTPOOCBETUTENbHbIE TPHOOPHI, HArpeBaTeNbHBIE AIIEKTPONPHOOPH  (IIPUMEPHI), JJIEKTPHUYCCKHUE TPEIOXPAHUTEIH,

QJICKTPOMAIrHUT, JJICKTPOABUTATEIIb IIOCTOAHHOT'O TOKA, TEHEPATOP MMOCTOAHHOTO TOKA

9 KJIACC
Kon paznena Kon smementa [IpoBepsieMbIe 37IEMEHTHI COIEPIKAHHS
MEXAHWYECKME ABJIEHU S

8.1 Mexanundeckoe aBmxenne. MarepuanpHas Touka. Cucrema oTcuéra
8.2 OTHOCHTEILHOCTh MEXaHUYECKOT'O JIBUKCHUS
8.3 PaBHOMEpHOE NPAMOIIMHEIHOE IBUKEHUE
8.4 HepasaomepHoe npsimonuHeitHoe ABmkenne. CpeHss 1 MTHOBEHHASI CKOPOCTh Tella IPH HEPAaBHOMEPHOM JIBIKEHUHT
8.5 Yckopenue. PaBHOyCKOpEHHOE NIPSAMOIMHENHOE JBU)KEHUE
8.6 CBo6Ooanoe nagenue. OnblTel [anuies
3.7 PaBHOMepHOE IBMKEHKE TTO0 OKpYX)HOCTH. Ilepuoa u yactora obpamenus. JInHeitHas u yrioBasi CKopocTu. LleHTpocTpeMuTenbHOe

8 YCKOpEHHE
8.8 [TepBerit 3akoH HeroToHa
8.9 Bropoii 3axon HetoToHa
8.10 Tpetunii 3axkoH HeroToHa
8.11 [IpuHLMI Cyneprno3ULK CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: CUila TPEHMSI CKOJIBKEHMSI, CUJIAa TPEHUSI TOKOsl, APYTUe BUJbI TPEHUS
8.14 Cuita TSHKeCTH Y 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOTHOTO MaICHUS
8.15 Jsmxenue manet Bokpyr Comnana. [lepBast kocMuueckast ckopocTb. HeBecoMocCTh 1 nieperpy3ku




8.16 PaBHOBecHe MaTepuabHOM TOYKH. AOCOTIOTHO TBEPAOE TEIO

8.17 PaBHOBecHe TBEPIOTO TeIA C 3aKPEIIEHHON OChIO BpaleHus. MoMmeHT cuibl. LleHTp TshxecTu

8.18 Nmmynbe tena. 3menenune ummyninbca. UMITynbe cuisr

8.19 3aK0H COXpaHEHHUS UMITYJIbCa

8.20 PeakTuBHOE JIBMXKEHUE

8.21 Mexanndeckast paboTa U MOIITHOCTb

8.22 PaboTta cun TsxKecTH, ynpyrocty, TpeHus. CBsi3b SHEPTUU U PaOOThI

8.23 [ToTeHmanpHast SHEPTUA TENA, MOAHIATOTO HA/l TOBEPXHOCTHIO 3eMITH

8.24 [ToTeHnmanbpHast SHEPTUS CKATON TIPYKUHBI

8.25 Kunerndeckas snHeprus. TeopeMa 0 KHHETUYECKO SHEPTUH

8.26 3aK0H COXpaHEHHUS MEXaHUIECKOW YHEPTUHU
[IpakTuueckue paboTHI:
Omnpenenenne cpegHeil CKOPOCTH CKONBXEHUS OpycKa MM JBIDKCHHUS MIaprKa N0 HAKIIOHHON TITOCKOCTH. OmnpeneneHne YCKOPEHUs
Teja MpU PaBHOYCKOPEHHOM JBM)KEHUH 110 HAKJIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JABIXEHUH 0€3 HadyalbHON CKOPOCTH.

827 [IpoBepka TUITOTE3BI: €CNU MIPU PAaBHOYCKOPEHHOM IBIDKCHUHU 0€3 Ha4aJbHOW CKOPOCTH IIYTH OTHOCATCS KaK Psii HEUETHBIX YHCEIL,
TO COOTBETCTBYIOLIME TPOMEXYTKH BPEMEHH OJNHAKOBBI.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHS CKOJNBXEHHUSI OT CHJIBI HOpMalbHOTO AaBiieHHs. OmnpeneneHne Ko3()(UIMEHTa TPeHUs
cronbkeHus. OmnpenencHue XECTKOCTH NPy XuHBL OtnpenencHue pabOThl CHIBI TPEHHS NPH PaBHOMEPHOM [BIDKEHHH TEla II0
TOPHU30HTANEHON TOBEpXHOCTH. OTpeeieHre padoThl CHIIBI YIPYTOCTH MPU HMOABEME Ipy3a ¢ MCIOIB30BaHNEM HETIOIBIKHOTO U
MOJABUHOI'O OJIOKOB

328 dusnueckue sIBIEHUS B NPUPOJE: NPUIMBBI U OTJIMBBI, ABMKeHUE IulaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE ABMKEHHUE KHUBBIX
OpTaHN3MOB

8.29 TexHu4eckue ycTpoiicTBa: CIUAOMETP, JATUMKU MOJIO0KEHUS, PACCTOSHUS U YCKOPEHHUS, PAKEThI

MEXAHWYECKHNE KOJIEBAHIW S 11 BOJIHBI

9.1 KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPHUCTHUKH KOJIeOaHUH: TIEpHOJI, 9aCTOTa, aMILTUTY/Ia

9.2 Marematndeckuil ¥ Ipy>XKHHHBIN MasTHUKY. [IpeBparenue sHEprun mpu KoiaeOaTenbHOM ABIKECHUH

9.3 3aryxaronue koneOanus. Brinyxnennsie konebanus. Pesonanc

94 Mexanndeckue BoiHbl. CBoilcTBa MexaHMdecKuX BOJH. IIpoponbHble M momepeuHble BOJNHBL JIJIMHA BOJHBI U CKOPOCTb €€
pacnpocTpaHeHUsl. MexaHUuecKue BOJIHbI B TBEPAOM Telle, CEHCMUUECKHE BOIHBI

9.5 3ByK. 'poMKoCTh 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6 Nudpas3Byk 1 ynpTpa3Byk

97 [NpakTHyeckue paboOTHI:

Onpe):[eneHI/Ie YaCTOThI 1 I€pUOaa KoJIcOaHMI MaTeMaTHICCKOr0 MasTHHKA.




OmnpeneneHre 9acTOTH U IEPHOAA KOJIEOaHUH IPY>KUHHOTO MasiTHUKA
UccnenoBanne 3aBHCHMOCTH TepHoAa KoJeOaHW MOJBEIIEHHOr0 K HUTH Tpy3a OT AJUHBI HUTH. MccienoBaHue 3aBHUCHMOCTH
nepuoAa KoyieOaHUW TIPY>KMHHOTO MasiTHHKa OT Macchl rpysa. [[poBepka He3aBUCHUMOCTH Tiepuoja KkonebaHuil rpysa,
MOJBEIICHHOTO K HUTH, OT MAaCCHI TPYy3a U )KECTKOCTH PYXHUHBL 3Meperne ycKopeHus: cBOOOTHOTO IaACHHS

9.8 du3nyueckre SBICHUS B IPUPOJIE: BOCIPHUATHE 3BYKOB KUBOTHBIMHU, 3€MIIETPSICEHUE, CEHCMUUECKUE BOJIHBI, LIyHAMH, 3X0

9.9 TexHUYEeCKHE yCTPONCTBA: SXOJIOT, HCIIOJIB30BAHHE YIbTPA3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE 1 DJIEKTPOMATHUTHBIE BOJIHBI
10.1 DNEeKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHBIE BOTHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH
10.2 [lIxama 31eKTPOMarHUTHBIX BOJIH
10 10.3 OnexkTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BonHoBbIE cBOMiCTBa CBETA

10.4 [IpakTryeckue paboTHI:
N3ydeHne cBOHCTB 3JEKTPOMAarHUTHBIX BOJH C IOMOIIBI0 MOOMIILHOTO TenedoHa

10.5 dusndeckre SBJICHUS B PUPOJIC: OHOJIOTHIECKOE ICHCTBIE BUIMMOTO, YIBTPA()HOIETOBOTO M PEHTTEHOBCKOTO U3Ty4SHHH

10.6 TexHUYeckne ycTpoiCcTBa: HCIIOIB30BAHKUE HIIEKTPOMATHUTHBIX BOJIH JIJIsl COTOBOM CBA3H

CBETOBBIE ABJIEHU A

11.1 JlyueBas Mozenb cBera. MICTOUHMKY cBETa

11.2 [IpssMonmHEHOE pacIpOCTPaHEHHE CBETA

11.3 Ortpaxenue cBera. [Imockoe 3epkano. 3akoH OTpaKEHHsI CBETa

11.4 [Ipenommnenue cBeTa. 3aKoH MpenoMIiIeHus cBeTa. [loHOe BHYTpEHHEE OTPaKEHUE CBETa

11.5 JIvnza. Xox mydeit B TuH3e

11.6 OnTrueckas cucrtema goToanmnaparta, MUKPOCKOTA U TeJIECKOIa

11.7 I'ma3 kak onTuyeckas cucteMa. bIIM30pyKOCTh U TaJTbHO30PKOCTh

11.8 Pasnoxxenne 6enoro ceeta B criekTp. OnbiTel HetoTona. CrioykeHne CIIeKTpabHBIX [IBETOB. Jucnepcus ceera

11 [IpakTudeckue paboOTHI:

HccnenoBanue 3aBUCHMOCTH YIIa OTPAXKEHUSI CBETOBOTO JIyda OT yIyla MaJeHusl.
WzyueHne xapakTepUCTUK H300pasKEHHS IIPEIMETA B ITIOCKOM 3epKae.

11.9 HccnenoBanue 3aBUCIMOCTH YTIIa IIPEIOMIICHHUS CBETOBOTO JIyda OT yIila MaJACeHUs Ha IPAHHIE «BO3IYX — CTCKIION.
[Moyuenmne n300pakeHNH ¢ MOMOIIBI0 COOMPAOIICH JTUH3BI.
Omnpenenenre (OKYCHOTO PACCTOSIHUS M ONITHYECKON CHITBI COOMPAFOIIEH JINH3BL
OTMBITHI IO PAa3TI0KEHUIO OEJIOT0 CBETa B CIEKTP.
OMBITEI IO BOCHPUATUIO LIBETA TPEAMETOB IIPHU UX Ha6J'[IOJIeHI/II/I YCpe3 NBECTOBLIC q)HHBTpBI

11.10 Ousnyeckue sBieHUss B npupojne: 3arMmeHus ComHna uw JIyHBI, IBeta Ten, onTHYecKHe sBICHUS B arMocdepe (uBer Heba,
pedpakums, pagyra, MUPax)

11.11 TexHIUECKHE YCTPOHCTBA: OYKH, IEPHCKOII, (POTOAIIAPAT, ONTHUIECCKUE CBETOBOIBI




KBAHTOBBGIE ABJIEHUA
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12.1 Omnsrtsl Pezepdopaa u nnanerapHas Mozens aroma. Mogaens aroma bopa

12.2 Ucnyckanne n nornomienne ceera atomoM. KBaHnThl. JInHeituaTbie CieKTphl

12.3 PagnoaxktuBHOCTH. Anb(ha, OeTa- U raMMa-U3IyueHUs

124 Crpoenune aromHoro siapa. Hykinonnas Mmoaens aToMHOro sifpa. M3oTomsl

12.5 PagnoaxtuBHble npeBpamieHus. [lepuon nomgypacnaga aTOMHBIX siiep

12.6 SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsAA0BOr0 U MacCOBOTO YHCE

12.7 DHeprus cBs3U aTOMHBIX siiep. CBs3b MacChl M SJHEPTHH

12.8 Peakuuu cunresa u nenenus saep. Mctounnku sHeprun CoyHIA U 3BE3]

12.9 SnepHas sHepreTuka. JleicTBre paAriOaKTUBHBIX H3IY9CHUN HA )KUBBIE OPraHU3MBbI

[IpakTuyeckue paboTHI:

HaGroneHne CIUTONIHBIX ¥ TMHEHYAThIX CHEKTPOB H3ITyIeHHS.

12.10 Hccnenosanue TPEKOB: u3MepeHue SHEpruu YaCTHILIBI
10 TOPMO3HOMY IyTH (110 (hoTorpadusiM).

W3mepenne paqioakTHBHOTO (GoHA

duznyeckue SBJICHUS B npupone: €CTECTBEHHBIN pa}lI/IoaKTI/IBHHﬁ (I)OH, KOCMHUYECKUC JIYIU, pAAUOAKTUBHOC U3JIYyYCHUEC TPUPOAHBIX

12.11 N <
MHHEPAJIOB, ACUCTBUEC PAIMOAKTUBHBIX U3JTYYCHUHN HAa OPraHnu3M 4C€JI0BCKa

12.12 TexHu4eckue ycTpoiCTBa: CIEKTPOCKOIL, MHAUBUAYAJIBHBIM JO3UMETp, kKamepa Bunbcona

6. ITPOBEPSIEMBIE HA OI'D IO ®U3UKE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBI
OCHOBHOI'O OBHIET'O OBPA30OBAHUSA

Kon . .
IDOBEDSIEMOLro IIpoBepsiemble TPeOOBaHUA K MPEAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHSI OCBOCHHMS OCHOBHOI 00pa3oBaTeJIbHOMI
posep NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC
TpeOoBaHUs
[lonnmanne pomn (u3MKH B HAy4yHOH KapTHHE MHpPa; CHOPMHPOBAHHOCTH 0A30BBIX IMPEICTABICHHH O 3aKOHOMEPHON CBS3M M IO3HABAEMOCTH
| SIBJICHUH TIPUPOJIBI, O POJIM SKCIIEPUMEHTA B (PHU3HKe, 0 cucTeMooOpasyroeil poian GU3UKU B Pa3BUTHH €CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTHH,
00 3BoIONMH (PU3NUECKUX 3HAHWH M UX POJIM B LEJIOCTHOH €CTECTBEHHOHAYYHOW KapTHHE MHpA, O BKJIAJIE POCCHHCKHX M 3apyOeXHBIX YUEHbIX-
(hM3MKOB B Pa3BUTHE HAYKH, OOBSICHEHUE ITPOIIECCOB OKPY)KAIOIIETO MHUPA, PA3BUTHE TEXHUKH M TEXHOJIOTHI
3HaHUA 0 BUJaX MaTepHH (BEIIECTBO U IM0JIe), O JIBIDKCHHH KaK CII0cO0e CYIIeCTBOBAHMS MaTepUH, 00 AaTOMHO-MOJICKYJISIPHON TEOPHH CTPOCHHS Be-
) IIeCTBA, O GM3UIECKOH CYIIHOCTH SIBJICHUH IPUPOABI (MEXaHWYECKHX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHUE Pa3IN4aTh SBJICHHUS 10
OTIMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, IEMOHCTPHUPYIOIIMX JaHHOE (PH3MUECKOE SIBICHHE; YMCHHE PACIIO3HABATH MPOSBICHUE
W3y4YEHHBIX (PU3MUECKUX SIBJICHUH B OKPYXXAIOIIEM MHpE, BB UX CYIIeCTBEHHbIE CBOMCTBA (TTPU3HAKN)
3 Brnagenne ocHOBaMM TOHSTHITHOTO amnmapara W CHMBOJHMYECKOTO i3bIKa (DM3MKM M HMCHOJIB30BAaHWE WX JUIS PEIIeHHs] YJ9eOHBIX 3a]ad; yMEHHE




Kon
NpoBepPsIEeMoOro
TpeOoBaHuUs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM 6a30BOr0 YPOBHSI OCBOEHUSI OCHOBHOI 00pa30BaTe/IbHOI
NPorpamMMbl OCHOBHOTI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

XapaKTepPH30BaTh CBOKWCTBA TeJ, (PU3MUECKHE SBICHI U MPOIECCHI, HCIOIB3Ys (pyHIaMEeHTATBHBIE U SMIHPHUCCKUE 3aKOHBI
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‘YMeHue onrchiBaTh N3Yy4CHHBIC CBOIICTBA TEJ U (1)I/ISI/ILICCKI/IG SIBJICHU S, NCIIOJIb3Ys] q)HSI/ILICCKI/Ie BCJIMYNHBI

Brnanenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHMUS C yIETOM COOIOAEHUS MIPaBUII O€30IIacHOTO TPyIa: HaOMoAeHNE (PU3UIECKUX SBICHHML:

YMEHHE CaMOCTOATEIFHO COOMpaTh SKCICPUMEHTAIBHYIO YCTAHOBKY M3 AaHHOTO Habopa o0OpyIOBaHHWS MO MHCTPYKIUH, ONHCHIBATH XOJ OIIBITA
Y 3aIUCBIBATh €T0 PE3YNbTaThl, POPMYIHPOBATH BHIBOIBI;

MPOBEICHHUE MPSIMBIX M KOCBCHHBIX M3MEPEHHMH (PU3NUECKIX BEIHYMH: yMEHHE IUIAHHPOBATh U3MEPEHHS, CAMOCTOSATENIFHO COOMPATh SKCIEPHUMEH-
TaJbHYIO YCTAaHOBKY 110 MHCTPYKLIMH, BBIYUCIISATH 3HAUEHUE BEJIMUMHBI U aHAJIU3UPOBATh MIOJIyYEHHBIE Pe3yJIbTaThl C YUETOM 3aJaHHOM MOIPEIIHOCTU
pe3yNbTaTOB U3MEPEHUN;

MPOBEJCHUE HECIOXKHBIX OSKCIEPUMEHTAIBHBIX HCCIEOBAaHUI; CaMOCTOSTENFHO COOMpPATh SKCIEPHUMEHTAIBHYI) YCTaHOBKY U TPOBOIUTH HC-
CIIEOBaHUE TI0 HHCTPYKIIUH, IPEACTABIIATH TOTYICHHBIE 3aBUCUMOCTH (PH3HMUCCKUX BEIMYMH B BUIE TAOIUI U TPa(h)UKOB, YUUTHIBATH IIOTPEIITHOCTH,
JIeJaTh BBIBOJBI IO PE3yNIbTaTaM HUCCIIET0OBAHUS

[lonnmanne XapakTepHBIX CBOWCTB (PM3MUYECKUX MOJENEH (MaTepHaibHas TOYKa, aOCOIIOTHO TBEPAOE TENO, MOIETH CTPOCHHUS Ta30B, KHUIKOCTEH
U TBEPIBIX T, IUTAHETapHAs MOJIENb aTOMa, HYKIIOHHAs MOJIENTb ATOMHOTO SIIpa) ¥ YMEHHE IPAMEHSTH UX U 00bICHEHUS (PH3HIECKAX MPOIIECCOB

VYMenue o0bSICHATh (I)I/ISI/I‘IGCKI/IG MpoueCChl U CBOMCTBa TCJI, B TOM 4YHUCJIC U B KOHTCKCTC chyauHﬁ IMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTEpa, B 4aCT-
HOCTH, BBIABIATH NPUYUHHO-CICACTBECHHBIC CBA3H U CTPOHUTH 00BsCHEHHE C OHOpOﬁ Ha N3Yy4YCHHBIC CBOMCTBa q)HSPI‘IeCKI/IX HBJ’ICHHﬁ, (1)I/ISI/ITICCKI/IC
3aKOHBI, 3aKOHOMECPHOCTH U MOJCIN

YMeHue pemiate pacuéTHele 3a1aun (Ha 0ase 2 — 3 ypaBHEHHI), HCHONB3ysd 3aKOHBI U (DOpMyNbI, CBSI3BIBAIOIINE (DU3NYECKHE BENUYMHBI, B
YaCTHOCTH, 3aITUChIBATh KPATKOE YCIOBHE 3a/1a9H, BBIABIATH HEAOCTAIOINE JaHHBIE, BHIONPATh 3aKOHBI M ()OPMYIIBI, HEOOXOANMBIE IS €€ peIIeH s,
UCIIOJIB30BaTh CIPABOYHBIEC AAHHBIC, IPOBOJUTE PACUETH U OLEHUBATH PEATMCTUYHOCTH IOJIyYEHHOTO 3HAUYEHUs (PU3NYIECKOM BEIMUYMHBL, YMEHUE
OTIPEJICISITh PA3MEPHOCTH (PU3UICCKOM BEINYHUHBI, TOJYICHHON IPH PEHICHUH 3a0aUn

YMenue XapakTepru30BaTh IMPHUHIIAIILI JIEHUCTBHS TEXHHYCCKHUX YCTpOfICTB, B TOM YHKCJI€ OBLITOBBIX HpI/I60pOB, 1 IIPOMBIIIICHHBIX TCXHOJIOTHYCCKUX
IIPOLECCOB IO UX ONMUCAHUIO, UCIIOJIb3Yys 3HAHUS O CBOMCTBax ¢)H3quc1<1/1x SIBJICHUH U HGO6XO}Z[I/IMI>IC (bmnqecxue 3dKOHOMCPHOCTH
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YMeHne uCIoNb30BaTh 3HAHUS O (1)H31/I'-I€CKI/IX SIBJICHHSIX B IOBCEIHEBHOM JKU3HU JIJISI obecreyenrs 0€30I1acCHOCTH npu 06paH.[eHI/II/I C OBITOBBEIMU
HpI/IGOpaMI/I 1 TCXHUYCCKHUMU YCTpOﬁCTBaMH, COXpaHCHHA 3J0pPOBbA U CO6J'IIOZ[€HI/I5[ HOPM 3KOJIOTHYECKOT'O IMOBCACHUS B Oprma}omeﬁ cpeac;
IIOHWMAaHUEC HGO6XO)1[/IMOCTI/I MPUMCHCHU A IIOCTI/I)KGHI/Iﬁ (I)I/I3I/IKI/I M TEXHOJIOTUH JUIA palliOHAJIBHOT'O MPHUPOJO0ITO0JIb30BAHU A
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OnbIT TIOUCKa, MPeoOpa3oBaHUs U MPEACTABICHUS WHPOPMAIMK (PU3NIECKOTO CONMEPKAHUS C MCIIONB30BaHUEM HH(OPMAIMOHHO-KOMMYHHKATHB-
HBIX TEXHOJIOTHIi; yMEHUE OIICHMBATh JOCTOBEPHOCTh TMONYYCHHOH WH(GOpMANMK HA OCHOBE HWMEIONIMXCS 3HAHWW W JIOTIOJIHUTEIBHBIX
WCTOYHHMKOB; YMEHHUE UCIIOJIb30BaTh IPH BBIMOJHEHUH YISOHBIX 3a/IaHUI HayYHO-TIOMYIISIPHYIO JIUTEPATYPY (PU3HUECKOTO Copep KaHus, CIIPAaBOYHbBIE
MaTepHaibl, pecypchl cet MHTepHeT; BiageHue 0a30BBIMH HaBBIKAMH MPpeoOpa3oBaHMs WH(POPMAIMU U3 OJXHOW 3HAKOBOH CHCTEMBI B JPYTYIO;
YMEHHE CO3/IaBaTh COOCTBEHHBIC MICEMEHHBIE H YCTHBIE COOOIIECHHS Ha OCHOBE HH()OPMAIIUU U3 HECKOJIBKUX UCTOUHIKOB




7. MEPEYEHB DJIEMEHTOB COJIEPXKAHMS, ITIPOBEPSIEMBIX HA OI'3 110 ®U3UKE

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

MEXAHWYECKUE SABJIEHUA

1.1

Mexanndeckoe apmxenne. Marepuanpnas Touka. Cucrema otcuéra. OTHOCUTENBHOCTD IBMKEHUS

1.2

PaBHOMepHOG 1 HCPAaBHOMCEPHOC NBMIKCHUC. CpeI[Hf[f[ CKOPOCTb. (DopMyna JJIs BBIYMCIICHU S CpeI[Heﬁ CKOpPOCTU:. V = S/t

1.3

PaBHOMepHOE mIpsiMONTMHENHHOE JBMKEHUE. 3aBUCHMOCTH KOOPAWHATHI Te€Jla OT BPEMEHH B CITydae PaBHOMEPHOTO MPSIMOJIMHEWHOTO ABMKECHHUSI:
x(1)=x,+u,t

I'paduxn 3aBUCHMOCTH OT BpeMEHH AJIsl MPOCSKIUU CKOPOCTH, MPOCKINH ITEPEMENIeHNS, TyTH, KOOPIMHATHI IIPH PABHOMEPHOM IPSMOIHHEHHOM JIBIKEHUH

14

3aBHCHMOCTh KOOpPAUHATHI T€JIa OT BPpEMCEHH B ClIy4a€ paBHOYCKOPEHHOI'O HpﬂMOHHHCfIHOI‘O JABHIKCHMUA!

Sx{f} = 1-.9: *f_lﬂ'x *

b-:'l “Fa

DopMyIbl 715 IPOEKLUHU TIEPEMELLIEHNS, IPOEKIIUY CKOPOCTH U IIPOEKIMY YCKOPEHUS IIPU PABHOYCKOPEHHOM IIPSIMOJIMHEMHOM JIBUXKEHUU!

y
-

-

5. () =uy, - t+a,-

h-.ll

v ()=, +a,-t,

a, (r)=canst,

Fpa(bI/IKI/I 3aBUCMUMOCTH OT BPEMCHH MU MPOCKIUHU YCKOPCHUA, NPOCKIHU CKOPOCTH, MPOCKIUH IMEPEMCUICHUA, KOOPAWHATBI IMPU PABHOYCKOPCHHOM
HpHMOHHHeﬁHOM JBHKCHUU

1.5

CBO6OZ[HOC maacHuc. (DOpMy.]'HJI, OIIMCBIBAIOIIHNEC CBO6OI[HO€ naacHUE TCJjia MO BEPTHUKAIA (,I[BI/I)KGHI/Ie TCJIa BHU3 HJIM BBEPX OTHOCHUTCIIBHO MOBEPXHOCTH
3€M.]'II/I). Fpa(l)I/IKI/I 3aBHUCHMOCTH OT BPEMCHHU IJId NPOCKIHNHU YCKOPCHHA, TPOCKIHUHU CKOPOCTU U KOOPAWHATHI ITPU CBO6OI[HOM MaJCHWU TCJIa 110 BCPTUKAIN




Kon IIpoBepsieMblii 3J1eMEHT COAECPKAHMS
CKOpOCTh paBHOMEPHOTO JBIDKCHHUS TeJa 0 OKpYKHOCTH. Hampasnerne ckopocTu.
®Dopmyia JJis BEIYUCIIEHUS] CKOPOCTH Yepe3 Pauyc OKPY>KHOCTH U MEPHO/1 00paIleHHS:
2R
ST
LenTpocTpemurenbHoe yckopeHue. HamnpasieHne HeHTpoCTpeMUTENBHOr0 YekopeHusi. DopMyna Jisl BBIYUCICHUS! YCKOPEHUSI:
3
1.6 4 U
" R
DopuyIa, CEAIEIEAONTAY IEPHO] H 9aCTOTY 00paIleHH .
V= 1
T
Macca. ITnotHocTh BemecTBa. @opmyna Al BBIUUCIEHUS TNIOTHOCTHU:
1.7 _m
V
1.8 Cuta — BeKTopHas pusndeckas BeauunHa. CI0KEHHUE CHIT
1.9 SIBnenmne nnepumn. [lepoiii 3akoH HproTOHA
Bropoii 3akon HeroToHa:!
1.10 F=m-d
CoHanpaBJIeHHOCTb BEKTOpa YCKOPEHUs TeJla U BEKTOpa CUJIbI, JEICTBYIOIIEH Ha TEJI0
Bzaumopeiictsue ten. Tpetuii 3akoH HeroTona:
1.11 = —
Fyg=-F,
TpeHue Mokos ¥ TpeHUe CKOJIbKeHUs. DopMyIia A1l BBIYUCIECHUS MOAYJISL CUIIBI TPEHHUS CKOJIBKEHUS:
1.12 F =u-N
m -k




Kog IIpoBepsiemMblii 31eMeHT cOepPKAHUSA

Hedopmanus Tena. Ypyrue u Heynpyrue aedopmanun. 3akoH ynpyroi nedopmamnmu (3axoH ['yka):

L3 | F=k-Al

BcemupHoe tarotenne. 3aKk0H BCEMHUPHOTO TSATOTEHUSI:
My -1A
}"_ = G - '—_‘_
1.14 R
Cuna TsxecTd. Y CKOpeHHe CBOOOTHOTO MaAeHMs.
dopmyna i BEIYHACICHHUS CHIIBI TSHKECTH BOJIM3H ToBepXHOCTH 3emun: F = mg.

Jsmwxenue muranet Bokpyr Conana. [lepBast kocmugeckast ckopoctb. HeBecoMocTh u nieperpys3ku

I/IMHy.]'II)C TE€Jla — BEKTOpHasd (bnanecxaﬂ BCJIMYMHA.

s | p=mo

Mmnynece cuctemsl Ten. M3meHenne umnyiabca. IMnyibe CHITbl

3akoH COXpaHCHHUA UMITYyJIbCa IJid SaMKHyTOﬁ CUCTCMBI TCJI:

1.16 D=myUy +in, Uy, =const

PeaxTuBHOE ABMKEHUE

Mexanmdeckast pabora. Dopmyna I BEIYHCICHUS paOOTHI CHIIBL:

A=F5cosa

1.17 .
MexaHndeckast MOIHOCTB!




Kog IIpoBepsiemMblii 31eMeHT cOepPKAHUSA

Kunetnueckas u MOTCHIIAJIbHAA OHEPI'Us. CDopMyna JJIA BBIYUCIICHUSA KUHETHYECKOM OHEPIruun:

118 TeopeMa 0 KMHETUYECKOM OHCPI'HH. (DOpMYJ'Ia JUTS. BBIYMCIEHUS TTOTEHITUAIbHOM OHEPIruu Tejia, IOAHATOrO

HaJl 3eMIIEH:

E_=mgh

Mexanuueckas SHeprus:

E=E,+E
1.19 ' z

3aKoH COXpaHEeHHsI MEXaHW4YeCKOo sHepruu. Gopmyia i 3aKOHa COXpPaHEeHHUSI MEXaHUYEeCKOW PHEPTUU B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpalieHre MEXaHMUECKOM SHEPIUH IPU HAJIMYMH CUJIbI TPEHUSL.

IIpocThie MEXaHU3MBI. «30JI0TOE TPABUIIO» MEXaHUKU.
Prruar. Momenr cunsl: M - Fl.
VYcnoBue paBHOBECHS phlyara:

1.20 MMy +.=0

TTonBrokHBIN ¥ HeNOABWXHBIN 010KH. KITJ] pocThIX MEXaHU3MOB,

n= Anonesman
‘iaarpaqan:aaz




Kon IIpoBepsieMblii 3J1eMEHT COAECPKAHMS
JaBnenue TBEpIOTO TENA.
®Dopmyia /Ui BEIYMCIICHUS 1aBJIeHUs TBEPIOrO Tea:
p= F
S
1.21
Jaenenne raza. AtvocdepHoe JaRIeHHEE.
I'EapocTaTHIeCcKOe JARIEHHAE BHYTPH JKHIKOCTH.
$opuyIa I1d BEMHCIEHHA JARTEHHA BHYTPH EHIEOCTH:
P=Pgh+Dm,
1.22 3akon [lackams. ['mnpasamgecknii mpecc
3akoH ApxumMena. Dopmyia I ONIpeeSIeHNs BBITAIKUBAIOLIEH CHUIIbI, JEHCTBYIOIIEH Ha TeNO0, HOrpyKEHHOE B KUJIKOCTh UJIH ra3:
1.23 F, =pgV
Ay Pg
YcnoBue niaBanus tena. [lnaBanue cyJ10B U BO3yXOIUIaBaHUE
MexaHnndeckue Konebanus. AMILITUTYa, IEpUOJ 1 yacToTa Kosebanuid. DopMyna, CBSI3bIBAIONIAsl YACTOTY M NIEPUO/ KOJICOaHHIA:
1.24 1
V= f
1.25 MaremaTH4eckuil ¥ IpyXKMHHBIN MasTHUKU. [IpeBpalieHne sHepruu npu Kojae0aTeIbHOM ABHXKCHUH
1.26 3aryxatoniue koneOanus. BeiHyXIeHHBIE KoneOanus. Pesonanc
Mexannueckye BOJIHBI. HpOZ]OJ'IbHBIe U MOTICPCYHBIC BOJIHBI. JIJ'II/IHa BOJIHBI U CKOPOCTB PacCIipoCTpaHCHU I BOJIHBI:
1.27 -
h=v-T
1.28 3ByK. ['poMKOCTE 1 BBIcOTa 3ByKa. OTpa)keHHE 3BYKOBOH BOJIHBI Ha TpaHUIle ABYX cpel. MH(Dpa3ByK u yabTpa3ByK
IIpaxmuueckue pabomul
W3mMepenne cpeqHell IUIOTHOCTH BEHIECTBA; apXUMEIOBOM CHIIBI; )KECTKOCTH NPYKUHBI; KO3((HUIIMEHTa TPSHUS CKOIBKEHHS; PabOTHI CHIIBI TPEHUS, CHIBI
1.29 VIIPYTOCTH; CPENHEH CKOPOCTH IBIDKCHHS OpyCKa IO HAKJIOHHOHM IUIOCKOCTH; YCKOpEHHs OpyCKa NpH IBIKEHHU IO HAKIOHHON IIOCKOCTH; YaCTOTHI H

nepuoja KojaebaHni MaTeMaTHUECKOI0 MAasITHUKA; YaCTOTHI U IIEPHOIa KOJIeOaHN i MPY>KUHHOTO MasiTHUKA; MOMEHTA CHJIBI, JEHCTBYIOIIETO Ha phIyar; paboTsl
CHIJIBI YIPYTOCTH ITPH HOABEME TPY3a C OMOIIBIO HETIOABMKHOTO OJI0Ka; pabOThI CHIIBI YIPYTOCTH IPU MOABEME TPy3a C HOMOIIBIO MOJBIDKHOTO OJIOKA.




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
HccnenoBanue 3aBUCIMOCTH apXUMEIOBOW CHIIBI OT 00BEMa OTPYKEHHOM YacTH Tela M OT IUIOTHOCTH JKUIKOCTH; HE3aBUCHMOCTH BBITAIKHBAIOIICH CHIIBI OT
MAacChl TeJa; CHIIbI TPEHUS CKOJIBKEHHS OT CHIIbl HOPMAJIBHOTO JaBJICHUS U OT Pojia MOBEPXHOCTH; CHIIbI YIPYTrOCTH, BOSHUKAIOIIEH B MPYXUHE, OT CTETICHU
JedopMaluu MpYKUHBI; YCKOPeHUs OpycKa OT yria HakJIOHa HalpaBIAoLIel; mepruoa (4acToThl) KoJeOaHUH HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; IEPUO/Ia
KoJIeOaHWi TPYKUHHOTO MAasTHHKA OT MAcChl Tpy3a U JKECTKOCTU NPYKWHBI; MCCIIEAOBAHNE HE3aBHICUMOCTH IEPHOAa KOJIEOAHWI HUTSHOTO MasTHHKA OT
Macchl rpy3a. IlpoBepka ycioBus paBHOBECHS pplyara
Qusuueckue s61eHUs 8 npupode. TPUMEPH] IBIDKEHUS C PA3TUYHBIME CKOPOCTSIMU B KMBOW M HEKHUBOU NPHPOIE, NEHCTBUE CIIIBI TPSHUS B IPHUPOIE U
1.30 TEXHUKE, TPUJIMBBI U OTIUBBI, ABIKeHHE IIaHeT COJHEYHOW CHUCTEMBI, PEaKTHBHOE IBW)KEHHE JKUBBIX OPraHU3MOB, PbIYard B Telle YeJOBeKa, BIIHUSIHHE
aTMOC(EepHOTo JaBICHHUS Ha JKUBOU OpraHu3M, IUIaBaHHE PHIO, BOCIIPHATHE 3BYKOB KHUBOTHBIMH, 3EMIICTPSICCHIE, CEHCMUYECKIE BOJTHEI, IyHAMH, dXO0
Texuuueckue ycmpoticmea. CIUIAOMETP, AATYUKU TIONOXKEHHS, PACCTOSAHUS M YCKOPEHHS, AMHAMOMETp, MOJALIMITHUKH, PAKETbI, phlyar, MOIBHKHBIN
1.31 Y HETIOABIDKHEBIN OJIOKH, HAKIIOHHAS IDIOCKOCTD, IIPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONINECS] COCYIBI, YCTPOHCTBO BOIOMPOBOAA, THIPABIMICCKHUN TIpecc,
MaHOMETp, 6apoMeTp, BHICOTOMED, MOPUTHEBOH HACOC, apEOMETP, HXO0JIOT, UCTIOJIb30BaHUE YIIbTPa3BYKa B OBITY U TEXHHUKE
2 TEIIJIOBBIE ABJIEHUA
71 OCHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO-KHHETHUECKOW TEOPUM CTPOCHHsS BemecTBa. Mojaenu TBEPIOTO, XKHUIKOTO M Ta3000pa3HOrO COCTOSHHUM BeIIecTBa.
) Kpucrammueckue u amopQHbIe Tea
2.2 JBmwkenne yactull BenectBa. CBsI3b CKOPOCTH IBIDKEHISI YACTHII C TEMITEpaTypoil. bpoyHoBckoe nmxenne, nuddy3us
2.3 CMa4nBaHHUE M KAWUISIPHbIC SIBICHUS
2.4 TemnoBoe pacmpenne u cxatre
2.5 TennoBoe paBHOBeCHE
2.6 Brytpennsst sHeprus. PaboTa u Termonepenaya kak crocoObl N3MEHEHNSI BHYTPECHHEH dSHEPTHU
2.7 Buas! Teruionepenayn: TEMIONPOBOIHOCTh, KOHBEKIIHUS, U3TyUEHHE
Harpesanue u oxnaxnenue ten. KonndectBo TeIoTsl. Y aenbHas TEIIOEMKOCTB!
2.8 Q:cfm{fg -4 )
3aK0H COXpaHCHHUS SHEPTUH B TEIUIOBBIX MTpoIleccax. Y paBHEHUE TEIIOBOTO OaaHca:
2.9

Q1_Q2 +..=0
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Ucnapenne u konpaeHcanus. V3MeHeHne BHYTpEHHEH SHEpPTHM B MpOIECCe WCMApeHHs] W KOHAeHcauud. KumneHue >KUAKOCTH. YAeNnbHas TeruioTa

2.10 napooOpaszoBanusi: L = Q/m
2.11 BrnaxxHocTh Bo3yxa
[TnaBnenue n kpucramwmmsanus. VizMeHeHNe BHYTpeHHEH SHEPTHY IPH IUTaBICHUH U KPUCTAIDIH3ALNH. Y IeNIbHAsI TETIOTa TUIABICHHS:
2.12 . O
==
m
2.13 BayTpeHHss dHeprus cropanusi TOILIMBA. Y AejbHas TEIUIOTa CrOPaHUs TOIUIMBA: g = O/m
2.14 ITpunnmmer padoth! TerioBsix naeurareiei. KITJ] TeruioBoro apurarens
Ilpaxmuueckue pabomol
W3mMepeHne yaenbHON TEMIOEMKOCTH METAIIMUYECKOTO LIIMHAPA; KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOM TemmepaTypbl (PUKCHPOBAHHOM
2.15 Macchl, B KOTOPYIO ONYIIEH HArpeThli IMIMHIP; KOJIMYECTBA TEIUIOTHI, OTIAHHOTO HATPETHIM MIIMHIPOM, IOCIE OMYCKaHHWS €ro B BOXY KOMHATHOI
TEMIIEPaTyphbl; OTHOCUTEIBHON BIAKHOCTH BO3YXa; YJACIBHON TEMJIOTHI IUIABIEHUS JibAa. MccnenoBaHue M3MEHEHHs TeMIepaTypsl BOABI NP Pa3IMUYHbIX
YCIIOBUSIX; SIBIEHHSI TEMJIOO0OMEHA NPU CMENIMBAHUM XOJIOJHOH U Topsideii BOJIbL; MPoLiecca HCTIapeHHs]
716 cDus’u"qecme A6NeHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE W KAIWJULIPHBIC SIBICHAS B IIPUPOAE, KPUCTAILIBHI B TIpupone, nnydeHne CoiHIa, 3aMep3aHue
BOI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEs, CHera
)17 Texnuueckue ycmpoticmea: KaWIDBIPHL, TIPAMEPHI HCTIONB30BaHUS KPUCTAIIIOB, KUIKOCTHBIN TEPMOMETP, TATYNK TEMIIEPATyPHI, TEPMOC, CHCTEMa OTOTUICHHUS
JIOMOB, TUTPOMETPEHI, ICHXPOMETP, MapoBast TypOMHA, TBUTATEIh BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onekrpuzanus Ten. /[Ba BUga SIEKTPUIECKUX 3apsI0B
3.2 BsaumoneiicTeue 3apsxeHHBIX Tell. 3akoH Kymona
3.3 3aK0H COXPaHEHUS ANEKTPUUECKOTO 3apsiaa
34 Onextpuueckoe noje. HampsxEHHOCTh ANEKTpUIecKoro nosst. [IpHHINI Cynepno3HINy IIEKTPHUECKUX MoJeH (Ha Ka4UeCTBEHHOM YPOBHE)
3.5 Hocwurenn snextpruieckux 3apsaoB. [elicTBrIE JEKTPHYECKOTO OIS Ha dJIeKTpHYecKre 3apsabl. [IpOBOTHUKY U TUDIICKTPUKH
36 ITocTosHHBIHN 2nekTpudeckuii Tok. JlelicTBus anekTpudeckoro Toka. Cumna Toka. Hanpsokenue.
I=qg/t ,U=A/\
37 DJIEeKTPHUYECKOE COMPOTUBIICHHUE. Y IENBHOE IIEKTPUICCKOE COMIPOTUBICHUE:
R = pl/S
3.8 3akoH Oma Juig yyactka 3sekrpudeckoil uemu: I = U/R
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[TocnenoBaTenbHOE COeTMHEHNE TPOBOIHUKOB:

I,=I,: U=U,+U,; R=R +R,

3 9 H&p&ﬂﬂﬂﬂlHUE COETHHEHHE NIPOBOIHHEKOE PABHOTO COMPOTHEIEHHA:
R
U=Upl=L+I;R=—.
3.10 Pabota u MomHOCTh AnekTpuyeckoro Toka. A = Ult, P = Ul
3akon Jxoymst — Jlenma:
& |
3.11 Q: IRt
3.12 OmeiT Opcerena. MarHuTHOE T0JIe TPSIMOTO MTPOBOJHUKA C TOKOM. JIMHNHM MarHUTHONW MHAYKIINA
3.13 MarsuTHoe 1oJjie TOCTOSSHHOTO MarHuTa. B3auMoielicTBHE ITOCTOSSHHBIX MarHuTOB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA TIPOBOJIHHUK C TOKOM
3.15 Omertel apanes. SIBnenue anexrpomarautHor nHAyknwn. [Ipasuno Jlenma
Ipaxmuueckue pabomoi
M3MepeHue IIeKTPHUECKOT0 COMMPOTUBIICHUS PE3UCTOPA; MOIITHOCTH DJIEKTPHUECKOTO TOKA; pabOTHI 3JICKTPUIECKOTO TOKA.
316 HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI, JTAMIIOYKA), OT HANpPsDKEHUS HAa KOHIAX MPOBOJHMKA; 3aBHCHUMOCTHU
COTMPOTHUBJICHHUS OT JJTUHBI IPOBOJHHKA, TUIOIIAH €ro TONEPEYHOTro CEUEHUsI U YASTBFHOTO COPOTUBIICHUS.
IIpoBepka mpaBuiia IS 3JIEKTPHYSCKOTO HAMPSDKCHUS MPH MOCISIOBATSILHOM COSIUHCHHH TPOBOIHHUKOB; TPABWIa JIUIS CHIIBI AJIEKTPHYECKOTO TOKa TMpHU
MapaJuIeIbHOM COeIMHEHNH TPOBOTHUKOB (PE3UCTOPHI U JIAMIIOYKA)
317 Qu3zuyeckue A61eHUsL 8 Npupooe: SIISKTPUUECKUE SBICHUS B aTMochepe, AIEKTPHIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMIId, Apeiid MOII0COB, POJb
MAarHUTHOTO TIOJIS JUIsl )KU3HM Ha 3eMiie, TOJISIPHOE CUSTHUE
Texnuueckue ycmpoticmea: DIEKTPOCKON, AaMIIEPMETP, BOJIBTMETP, PEOCTAT, CUYETYMK OSJICKTPUUYCCKOH OSHEPTHH, DIEKTPOOCBETUTEIbHBIE MPHUOOPHI,
3.18 HarpeBaTelbHbIE AJIEKTPONPHOOPH! (IMIPUMEPHI), ANEKTPUUECKHE MPEIOXPAHUTENH, SJIEKTPOMATHUT, SJEKTPOJBUTATENIb TOCTOSHHOTO TOKAa, TE€HEpaTop
ITOCTOSTHHOI'O TOKa
3.19 OnexTpoMarHuTHble BosiHbl. [1Ikasna 31eKTpoMarHUTHBIX BOJIH
3.20 JlyueBast Moziens cBeta. [IpsiMonmHeitHOE pacipoCTpaHEHUE CBETA
3.21 3axkoH oTpaskeHus ceera. [1nockoe 3epkano
3.22 IIpenomnenue cBeta. 3aKOH NPETOMIICHUS CBETa
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3.23 Jucnepcust ceeta

3.24 Jlunza. Xon srydeit B un3ze. DokycHOE paccTosHUE IMH3bL. Onrtuueckas cuia muH3bl D = 1/F

3.25 I'ma3 xak ontryeckas cuctema. OnTUYecKre MPHOOPHI
IIpaxmuueckue pabomol
H3mepeHne onTuyeckoil cuibl coOuparomiedl JIMH3bI, (POKYCHOTO PAcCTOSIHUS COOHMparolieil JMH3bl (110 CBOMCTBY pPaBEHCTBA pasMEpPOB IpeaMeTa U

3.26 n300pakeHus, KOT1a IpeMeT PacIoliokKeH B JBOMHOM (DoKyce), ToKa3aTells IPeJOMIICHHUs CTEKIIa.
HccnenoBanue cBoicTBa M300pakEHUs, MOIYYCHHOTO C INOMOIIBIO COOMpAIOIIEH JHMH3bI, M3MEHEHUS (DOKYCHOTO pacCTOSHHUS IBYX CIIOKEHHBIX JIMH3;
3aBUCHMOCTH YIJIa IPEJIOMIICHHUS] CBETOBOTO JIy4ya OT yIJIa aJeHUs] Ha TPAHUIIE «BO3AYX — CTEKIIO»

3.27 Qusuueckue sgrenus 6 npupooe: 3atMenns Conana u JIyHBL, I[BeTa TeJ, ONTHIECKUE ABJICHUS B aTMocdepe (IBeT Heba, pepaxIys, paayra, MUPax)

3.28 Texuuueckue ycmpoticmsea: OUKH, IEPUCKOI, oToarnmapaT, ONTUYECKHE CBETOBOIbI

4 KBAHTOBBIE ABJIEHUA

4.1 PaguoaktuBHOCTh. Anbha-, 6eTa-, raMma-u3iayveHus. Peakium anbda-u O6era-pacnajga

4.2 OmneiThl Pezepdopia no paccessHuio anbga-uactuil. IlnanerapHas Moaeabh aToMa

4.3 CocTaB aTOMHOTO siipa. M30Tonb!

4.4 Ilepron monypacmaa aTOMHBIX e

4.5 SAnepuple peakiyy. 3aKOHBI COXpaHEHHsI 3apSAOBOT0 U MacCCOBOTO YMCET

46 Qusuyeckue A61eHUA 8 npﬁtpoae: €CTECTBEHHBII paJinOaKTUBHEIN (POH, KOCMHYECKHE YU, PaAHOAKTUBHOE M3IyUCHHE MPUPOAHBIX MHHEPAIIOB, NEHCTBHE
paJMOaKTUBHBIX M3JYUEHUN Ha OpraHu3M YeJIOBeKa

4.7

Texnuuecxue ycmpodcmea: CIICKTPOCKOII, I/IHI[I/IBI/I}Z[yaHbHLIﬁ JO3UMETP, KaMeEpa BI/IJ’II)COHa, AACpHast SOHCPIrCTUKA
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