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1. COAEP/)KAHUE YYEBHOI'O IIPEIMETA «®U3UKA»»
7 KJIACC
Du3uka u eé poJib B IO3HAHUM OKPY:KaloUlero Mupa.

dusnka — Hayka o npupoae. SABiaeHust npupoasl. Gu3ndeckue BJICHU: MEXaHUYECKHE, TEIIOBBIC, SJICKTPUYECKIE, MATHUTHBIE, CBETOBLIE, 3BYKOBBIC.

Ouznyeckue BenuyuHbl. M3mepenue ¢pusznueckux BennynH. Gusznueckue npudopsl. [lorpemnocts n3mepenuit MexxaynapoHas cucreMa eIMHUIL.

Kak ¢usmka m apyrue ecTeCTBEHHbIE HAayKH HM3Y4alOT MPHUPOAY. ECTeCTBEHHOHAYYHBI METOJ MO3HAHUA: HaOJIoJeHHe, MOCTAaHOBKA HAayYHOTO
BOIIPOCA, BBIABM)KEHHUE THIIOTE3, IKCIEPUMEHT IO IMPOBEPKE TUIOTE3, 00bsICHeHHE HabmogaeMoro apieHus. Onucanue (GU3NUeCKUX SIBICHUN C MOMOIIBIO
MoOZeIIen

/emoncmpayuu.

1. Mexannudeckue, TEIIOBbIE, JICKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
2. ®usmnueckue MpuOOPHI U MpoLeypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM U ITU(PPOBBIM IPUOOPOM.
Jlabopamopuvie pabomsl u onvimol.
Omnpenenenue UeHbI JeNeHUs MIKAIbl K3MEPUTEIHHOTO MpHoopa.
N3mepenue paccTossHUMN.
N3mepenune o0bEMa )KUIKOCTH M TBEPIOTO Tea.
Onpenenenre pa3smMepoB MaJIbIX Tel.
N3mepenne Temneparypsl Py MOMOILU KUAKOCTHOTO TEPMOMETPA U IaTUMKA TEMIIEPATYPBHI.
[IpoBenenue nccienoBaHus MO MPOBEPKE THUIIOTE3Bl: AATBHOCTH MOJETA IMIAPUKA, MYIIEHHOTO TOPU30HTAIbHO, TeM OoJiblie, YeM OOJbIlle BhICOTA
ycKa.
IlepBoHaya/ibHbIE CBe/IeHUS] 0 CTPOEHUM BelllecTBa.

CrtpoeHnue BeniecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONbITHI, T0KA3bIBAIOLINE JUCKPETHOE CTPOEHUE BELIECTBA.

JIBmxeHue yactul] BeniecTBa. CBsI3b CKOPOCTH JIBUXKEHHS 4acTUIl ¢ Temmneparypoil. bpoyHoBckoe aBmkenue, nud¢ysus. BzaumoneiictBue yactuil
BEILIECTBA: MPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUIKOCTEH M TBEPABIX (KPUCTALIUYECKUX) Tel. B3anMOCBsI3b MeEXIy CBOMCTBAMHU BEIIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBHKCHHS.
2. Hab6mrogenue nuddysuu.
3. HabGmronenwue siBIeHUH, OOBSICHSIOMIUXCS MPUTSKCHHEM WJIH OTTATKMBAHUEM YaCcTHIT BEIICCTBA.

Jlabopamopmuvie pabomul u onvimol.

1. Omnenka nuamerpa aToMa METOJIOM PSJIOB (C HCTIOJIb30BaHUEM (hoTorpadmii).
2. OmbIThI 110 HAOTIOACHUIO TETIJIOBOTO PACHIUPEHUS T'a30B.
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3. OmnbIThl 10 OOHAPYKEHUIO JEHUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
JABuKeHHe U B3aUMo/eiicTBHE TeJl.

Mexanunueckoe nBUkeHHE. PaBHOMepHOE U HepaBHOMEpPHOE JiBHXKeHHE. CkopocTh. CpeiHssl CKOPOCTh NP HEPAaBHOMEPHOM JIBUJKEHHMH. PacueT myTu
Y BPEMEHU JIBUXKEHUS.

SBnenue nHepuuH. 3aKOH MHepUUU. B3anMonencTBre Tell Kak MpUYMHA W3MEHEHUs CKOPOCTH JBMXKEHHS Tell. Macca Kak Mepa MHEPTHOCTH Tena.
[TnoTHOCTH BemecTBa. CBSA3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMa BEIIECTBA.

Cuita Kak XapakTepucTuka B3aumoerncTus ten. Cuia ynpyroctu v 3akoH I'yka. MI3MepeHue cuiibl ¢ TOMOIIBIO JUHAMOMETPA. SIBIIeHUE TATOTEHUS U
cwia Tspkectu. Cuila TSDKECTH Ha JIpyrux muiaHetax. Bec tena. HeBecomocts. CliokeHHEe CUl, HAallpaBJIEHHBIX 110 OJHOW mpsiMoil. PaBHoaelcTBytOIIas Cuil.
Cuna tpenus. TpeHue CKOJIbKEHUs U TPEHUE MOKosl. TpeHue B MpUpoJe U TEXHHUKE.

Hemoncmpayuu.
Habmroienne MexaHn4eckoro JBHKEHUS Tema.
N3mepenue ckopocTy NpSIMOIMHENHOTO ABHXKEHUS.
Habntoienue siBjeHUs] HHEPIIUH.
Habnronenne u3MeHeHUs! CKOPOCTH MTPU B3aUMOJICHCTBUN TEII.
CpaBHeHME MaccC 10 B3aUMOJACHCTBUIO TEIL.
CrnosxeHue Cuil, HallpaBJICHHBIX MO OJTHOM MPSIMOH.
Jlabopamopuwvie pabomol u onvimol.
Onpenenenre CKOPOCTH PaBHOMEPHOTO JIBHKEHUS (IIapHKa B )KUJIKOCTH, MOJEIHN AJIEKTPUUECKOT0 aBTOMOOWIISI U TaK Jaiee).
Omnpenenenne cpeiHel CKOPOCTH CKOJIbKEHHs Opycka WM IapuKa 110 HAKIOHHOM MJI0CKOCTH.
Onpenenenye MIOTHOCTU TBEPIOTO TeNA.
OnBbIThI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh PacTsKeHHs (IedopMaIuu) NPy KUHBI OT MPUIOKESHHON CHUITBI.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHMSI OT Beca Tella U XapaKTepa COINPUKACAIOIINXCS TOBEPXHOCTEH.
I[aBJIeHne TBEPABIX TeJl, KUAKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHbBIIEHUS W YBEIMUYEHUS JaBieHUs. JlaBieHue ras3a. 3aBUCMMOCTH JaBlieHUs raza oT oObema, temmeparypsl. Ilepenaua
JABJICHUS TBEPABIMU TellaMH, JKUIKOCTAMHU M razamu. 3akoH [lackans. [IHeBMaTHueckue MalivHbL. 3aBHCHUMOCTH JNaBIECHHUS >KHJIKOCTH OT TIyOWHBI.
IMaapocraTnyeckuii mapagokc. CooOmiaronuecs cocyabl. [ uapapimueckue MeXaHu3MBbl.

Atmocdepa 3emnun u armocdepHoe napneHue. I[lpuymHbl cymecTBoBaHUS BO3AymHONW oOonouku 3emiu. Onbit Toppuuemnu. M3mepenue
aTMOC(epHOro AaBIeHHs. 3aBUCUMOCTh aTMOC(EPHOro 1aBJICHHUs OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOops! /1 u3MepeHust aTMOC(hEepHOTO JIaBICHUS.

JleiicTBHE ®KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNno. BeiTankuBaromas (apxumenosa) cuia. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.

1. 3aBUCHUMOCTH IaBIICHUS Ta3a OT TEMIIEPATYPHI.
2. Tlepenaua maBrneHUs KHUAKOCTHIO U Ta30M.
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Coobmaromuecs: cocyzpl.
I'mppasinueckuii npecc.
IIposiBnenue nefictBus aTMOCGHEPHOro JaBJICHUS.
3aBHCHMOCTh BBITAIKMBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U TNIOTHOCTH KUKOCTH.
PaBeHCTBO BBITAJIKUBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBue miaBaHus TeN: INIABAHUE WIH NTOTPYKEHUE TeJl B 3aBUCUMOCTH OT COOTHOILUEHUS IIJIOTHOCTEN Tela U KUAKOCTH.
Jlabopamopnusie pabomot u onvimel.
HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHOM B )KUJIKOCTh YaCTH TeJa.
Onpenenenne BBITAIKUBAIOIICH CUIIBI, IEHCTBYIOIIEH Ha TEIIO, IOTPYKEHHOE B KUAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIIKUBAOIIEH CHIIBL, JEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MAacChl Teja.
OnbITH, IEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIIKMBAOIIEH CUJIBI, IEHCTBYIOIIEH Ha TEJIO B XKHUJIKOCTH, OT 00BbEMA MOrPyKEHHON B HKHJIKOCTh YaCTH
TeJa ¥ OT IJIOTHOCTHU KUAKOCTH.
5. KoncrpynpoBanue apeomerpa Uil KOHCTPYHPOBAHUE JIOJKU U ONpeiesieHHe e€ rpy30M0bEMHOCTH.
Pabota u MmomHOCTB. DHeprus.
Mexanunyeckas padora. MOIIIHOCTb.
[IpocTeie MeXaHU3MBIL: pblyar, OJIOK, HaKJIOHHas IMiIocKocTh. IIpaBuiio paBHOBecusi peluara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
«3om0Toe npaBuiio» MmexaHuku. Koapurment nonesnoro neiicraus (nanee — KII/1) mpocteix MexanuzMoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.
Mexannueckass sHeprus. KuHeTuueckass W mNOTeHIMalbHas 5Heprus. llpeBpalieHue ogHOrO BUAA MEXAHWYECKOM HHEpruu B Apyroil. 3akoH
COXpaHEHUs JHEPTUH B MEXAHHUKE.
Hemoncmpayuu.
1. TIpumepsl NPOCTBHIX MEXAHU3MOB.
Jlabopamopuvie pabomol u onvimol.
1. Onpenenenue paboOThI CHIIbI TPEHUS P PABHOMEPHOM JBM)KEHUU TE€JIa MO TOPU30HTAILHON MTOBEPXHOCTH.
2. HccrnenoBanue ycioBHid paBHOBECHS phIyara.
3. Usmepenune KIIJ] HakIOHHOH MIOCKOCTH.
4. U3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOM dHEpruu.
8 KUIACC
TenjioBble ABJICHUS.
OCHOBHBIE TOJOKEHNS MOJIEKYJIIPHO-KHHETHUECKOW TEOPUHN CTPOEHUs BemecTBa. Macca U pa3Mepsl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKAAFOIINE
OCHOBHBIE ITOJIOKEHUSI MOJIEKYJIIPHOKMHETUYECKOU TEOPHH.
Mopenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammmaeckue u amopdusbie Tena. OObICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJ HA OCHOBE MOJIOXKEHUIN MOJIEKYJIIPHO-KMHETHUECKOH Teopun. CMaunBaHUE U KaWUISIPHBIE ABJIeHUs. TennoBoe paclIMpeHne 1 CKaTue.
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Temneparypa. CBsi3b TeMIIepaTyphbl CO CKOPOCTHIO TEIJIOBOTO JIBIKCHMsI YacTull. BHyTpeHHss sHeprus. CriocoObl M3MEHEHUS! BHYTPEHHEH SHEPTHH:
TerIonepeiaya u copepiieHue padoTel. BUbl Teruionepeayn: TerionpoBOAHOCTh, KOHBEKITUS, H3TyICHHUE.

KonnyecTBo TeruioTel. YenbHas TEMIOEMKOCTh BellecTBA. TemIooOMEH M TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro Oamanca. [lmaBrnenue u
OTBEpJCBaHME KPUCTAJUIMUECKUX BEIIECTB. YeNbHAs TerioTa riaBieHus. [lapooOpazoBanue u koHaeHcanws. Mcmapenue. Kunenue. YaenpHast Teriora
nmapooOpa3oBaHus. 3aBUCHUMOCTb TEMITEPATyphbl KUTIEHUS OT aTMOC(HEPHOTO J1aBJICHHUS.

Brnaxxnocts Bo3ayXa.
DHeprus TOIMBA. Y IebHAs TEII0Ta CTOPaHuUsl.
[Ipunnumne: padots! TemnoBsix Asurateneit KI1/ remnoBoro aeuratens. TermoBbie IBUTaTeId U 3allUTa OKPYKAIOIIEH CPEIbl.
3aKOH COXpaHEHHMS U MPEBPAICHUS YHEPTUHU B TEIUIOBBIX MPOIIECCaX.
Hemoncmpayuu.
Habmtonenne 6poyHOBCKOTO IBUYKEHUS.
Ha6monenue nuddysum.
HabGmronenue siBeHn CMauyuBaHUsI M KAlTWJUISIPHBIX SIBJICHHH.
Ha0uroieHre TermoBoro pacimpeHus Tedl.
N3menenne naBiaeHus ra3a npu K3MEHEHHH 00bEMa M HAarpEeBaHUH WJT OXJIAXKICHHH.
[IpaBuna u3amMepeHus TeMIepaTypsl.
Buasl Terionepenaun.
OxJtax/ieHre Mpu COBEPIIEHUU PaOOTHI.
HarpeBanue nipu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.
10 CpaBHeHHE TEMI0EMKOCTEN pa3INnYHbIX BELLECTB.
11. HaGmroneHue KUIIEHUS.
12. HaGnroieHre TOCTOSTHCTBA TEMITePaTyphl IPH TJIaBJICHUH.
13. Monenu TEIIOBLIX ABUTATENEH.
Jlabopamopuvie pabomol u onvimol.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO TPUTSIKESHHUSL.
OMBITHI IO BBIPAITMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WIIHM caxapa.
OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIITUPEHHMSI Ta30B, KUJIKOCTEH U TBEPABIX TEI.
Omnpenenenue AaBleHUs BO3yXa B OaJUIOHE MITIPHIIA.
OMBITHL, JEMOHCTPUPYIOIINE 3aBUCHMOCTD JIaBJICHUS BO3AyXa OT €ro 00bEMa M HarpeBaHUs WITH OXJIAXKICHHS.
[IpoBepka rumoTe3bl TMHEHHONM 3aBUCUMOCTH ITTMHBI CTOJIOMUKA KUKOCTH B TEPMOMETPUUYECKOM TPYyOKe OT TeMIEepaTyphI.
HalGmronenve naMeHeHus BHYTPEHHEH SHEPTUU Tella B pe3yibTaTe TeIUIonepeaadn u padoThl BHEITHUX CHJL.
HccnenoBanue siBieHus TEIIO0OMeHa MpU CMENIMBAHUH XOJIOTHOW U TOpsiueid BOJBIL.
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9. OmnpeneneHue KOIUYECTBA TEIJIOTHI, OJTYYEHHOIO BOJION IIPU TEMJIOOOMEHE ¢ HArpeThIM METAJUINYECKUM LIMJIMHAPOM.
10. Onpenenenue yaenpHON TETNIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mporecca UCapeHusl.
12. Onpenenenre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.
13. Onpenenenue yaenbHON TEMIOTHI IJIaBJICHUS JIbJA.
DJIeKTpUYecKHe 1 MATHUTHBIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja 3JeKTpUYECKUX 3apsaoB. BzaumoneiicTBue 3apspkeHHbIX Tenl. 3akoH KyrnoHa (3aBUCHMOCTB CHIIBI B3aMMOJAEHCTBUS
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apPSA0B U PACCTOSIHUS MEXKIY TEJIaMu).

Onexrpudeckoe nose. Hanpsyx€HHOCTD aiekTpryeckoro noist. [IpuHuun cynepno3uuum 31eKTpUUecKuX moJieil (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIeMEHTapHbIM anekTpuyeckuil 3apsan. CtpoeHue atoma. IIpoBOJHUMKM M IHMAIEKTPUKH. 3aKOH COXPAHEHUs
NEKTPUYECKOTO 3apsJa.

DNEeKTpUUECKUN TOK. YCJIOBUSI CYHIECTBOBAHMS 3JIEKTPUUECKOrO TOKA. VICTOUHHMKHM NMOCTOSHHOTO TOKA. JIeHCTBUS 3JEKTPUUECKOrO TOKA (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUNA TOK B XKHMJKOCTSAX U ra3ax.

Onektpuueckas 1emnb. Cuna Toka. JieKkTpuieckoe HarpspkeHue. ConpoTUBICHUE MPOBOAHUKA. Y IEJIbHOE CONMPOTUBIICHUE BemecTBa. 3akoH Oma 1is
yudactka uenu. [locnenoBarenpsHoe U napajijieIbHOE COEIUHEHNE IPOBOJIHUKOB.

Pabota 1 MOIIHOCTH AseKTpuUecKkoro Toka. 3akoH Jxoynsa—Jlenna. DnekTpudyeckue 1enu U NoTpeOUuTeNH 3eKTpUUecKoi sHeprun B 0bITy. KopoTkoe
3aMbIKaHUE.

ITocTosgHHBIE MarHuTEl. B3auMOneicTBYE MOCTOSHHBIX MAarHUTOB. MaruuTHoe mojie. MarHuTHoOeE Iojie 3eMJIM U €r0 3HadeHue g )KU3HU Ha 3eMIIe.
OmneIT Opcrena. MarHuTHOE I0JI€ DJIEKTPUYECKOro ToKa. I[[pMeHeHne 371eKTpOMAarHuTOB B TEXHUKE. J[eiCTBUE MAarHUTHOTO MOJI HA MMPOBOJHUK C TOKOM.
DneKTpoABUTaTeIbh MOCTOSIHHOTO TOKa. Vcronb30BaHne 351eKTpoiBUraTeNiel B TEXHUYECKUX YCTPOMCTBaX U Ha TPAHCIOPTE.

OmnbiTel Papanes. SIBneHue 31aeKTpoMarHUTHOW MHAYKUMH. [IpaBwiio Jlenna. Dnekrporeneparop. CrnocoObl MOMydeHHUs! 3JIEKTPUYECKOH SHEPIUu.
DNEeKTPOCTaHIIMKM Ha BO30OHOBISIEMBIX HCTOUHHUKAX YHEPTHH.

Hemoncmpayuu.
DneKkTpu3aius Tel.
JIBa posia JIEKTpUYECKUX 3apsI0B U B3aUMOJIEHCTBHUE 3apsyKEHHBIX TEIl.
Y CTpoHCTBO U IEHCTBHE IEKTPOCKONA.
DneKTpocTaTU4eCcKas NHIYKIHUS.
3aKOH COXpaHEHMS IEKTPUUECKUX 3apsII0B.
[IpOBOAHMKY M TUANEKTPUKH.
MonennpoBaHue CUIIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.
HcTouHMKH TOCTOSTHHOTO TOKA.
JIeNCTBUA DIIEKTPUYECKOTO TOKA.
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10. DaeKTpUYECKU TOK B KUIKOCTH.

11. T"a30BBbIii pa3ps.

12. I3amepeHune CHiIbl TOKa aMIIEPMETPOM.

13. M3mepenue 31eKTPUIECKOT0 HAPSHKEHHS BOJIBTMETPOM.

14. Peoctat u Mara3uH CONPOTHBIICHHM.

15. B3aumoieiicTBiE NOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH pa3fiesieHus IOJII0COB MarHuTa.

17. MopenupoBaHre MarHUTHBIX TIOJICH MTOCTOSTHHBIX MArHUTOB.

18. OnwiT Dpcrena.

19. MarautHoOe 1oJIe TOKa. DJIEKTPOMArHUT.

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

21. DnexTpoABHUraTeh MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHHS SJIEKTPOMAarHUTHON MHIYKIUH.

23. OnbiTer Dapanes.

24. 3aBUCUMOCTb HAIIPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIOBHUIl €r0 BOSHUKHOBEHHSI.

25. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuwvie pabomol u onvimol.
OmnbITH IO HAOTFOICHUIO SJEKTPU3AIIUH TEJT MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.
HccnenoBanue neHCTBUS 2IEKTPUIECKOTO MO HA TIPOBOJIHUKH U JUDIIEKTPUKH.
COopxka u mpoBepka pabOThI AIEKTPUIECKON IIETH MOCTOSHHOTO TOKA.
W3mepenue u peryinupoBaHue CUIIbl TOKA.
W3mepenue u peryanpoBaHne HApsHKEHUSI.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 PE3UCTOpP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSDKEHUS Ha PE3UCTOpe.
OmnbITH, JEMOHCTPUPYIOIINE 3aBHCUMOCThH AJIEKTPHUECKOTO COMPOTHBICHHS MPOBOJHHKA OT €ro JJIMHBI, IUIOIIAJAH TIONEPEYHOTO CEUeHHs M
MaTepuana.
[TpoBepka mpaBuiIa CI0KEHUS HAMPSHKEHUH MPH MOCIISIOBATEIFHOM COSTMHEHHUH JIBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa UIst CHITBI TOKA MPH MApalIeIEHOM COSIMHEHUHU PE3UCTOPOB.

10. Onpenenenue pabOTHI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.

11. OnpeneneHne MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BBIICTIIEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HANPSKEHUS Ha HE.

13. Onpenenenne KII1/1 narpeBarens.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TTOCTOSIHHBIX MAarHUTOB.

NogakrowhE
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15. M3yueHure MarHuTHOIO HOJIsI TIOCTOSIHHBIX MarHUTOB IPU UX OObEIMHEHUH U PA3/IEICHUU.
16. NccnenoBanue AeCTBUS SIEKTPUIECKOTO TOKAa HA MAaTHUTHYIO CTPEIIKY.
17. OnbIThl, 1EMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI B3aUMOACHCTBUS KaTYIIKHU ¢ TOKOM U MarHuTa OT CHJIbl TOKa U HAallpaBJIEHUS TOKA B KaTYyILKeE.
18. N3yuenwue aeiicTBUSI MAarHUTHOTO T0JISI HA TPOBOJIHUK C TOKOM.
19. KoHctpyupoBaHue U U3ydeHue paboThl AJIEKTPOABUTaTENs .
20. Usmepenue KI1/{ anexkTpoaBuraTrenbHON YCTAaHOBKH.
21. OnbITHI IO UCCIICAOBAHUIO SIBJICHHSI 3JIEKTPOMAarHUTHON MHIYKIMU: UCCIEI0BAaHUE U3MEHEHNUH 3HAaU€HHs U HallpaBJIeHUs] MHIYKLIIMOHHOTO TOKa.
9 KJIACC
Mexann4yeckue siBJI€HHS.
Mexannueckoe ABmxkeHue. MarepuanbHas Touka. Crucrema orcuéra. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBU)KEHUS. PaBHOMEpHOE MpsiMOJIMHENHOE
nBrkeHne. HepaBHoMepHOe npsMonnHeHoe 1BrkeHue. CpeHsas 1 MTHOBEHHAsi CKOPOCTh Tela TP HEPAaBHOMEPHOM JIBUYKEHUH.
Yckopenue. PaBHoyckopeHHOE npsiMouHeiiHOe nBmkeHne. CBoOoHoe naaenne. OnbITel [anues.
PaBHOMepHOE N1BUkKEHUE 110 OKpYXHOCTH. [lepuon u yacrora obOpamienus. JIuneiHas u yriaosas ckopoctu. LleHTpocTpeMuTeIbHOE YCKOPEHUE.
IIepBeiit 3akoH Hprorona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [Ipuanmn cynepnosunuuu cui.
Cuna ynpyroctu. 3akoH ['yka. Cuila TpeHus: cuja TPEHUsI CKOJIbKEHMSI, CUJIa TPEHUS ITIOKOSI, IPYTHe BUJIbI TPEHMUSL.
Cuna TsOKECTH M 3aKOH BCEMHUPHOTO TATOTEHMs. YCKOpeHHe cBOOOJHOro mnajaeHus. JIBmkeHue miaHer Bokpyr Comnna. IlepBas kocMuueckas
CKOpocTh. HeBeCOMOCTE U Ieperpysku.
PaBHOBecue maTepuanbHON TOUKU. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tena ¢ 3aKPEeIrIEHHON Ochio BpaimieHus. MoMeHT cuibl. LlenTp
TSKECTH.
Nmnynec Tena. I3menenue umnynbca. UMnynbsc cuiibl. 3aKOH COXpaHEHHs UMITYJIbca. PeakTHBHOE IBUYKEHUE.
Mexanunueckas paboTa U MOIIHOCTb. PaboTa Cuil TsXKecTH, ynpyrocTH, TpeHus. CBs3b sHepruu U padboTsl. [loTeHanbHas sHeprus Tena, HOJHATOro
HaJ TIOBEPXHOCThIO 3emiin. [loTeHnnanbpHas 3Heprust ckatoil npyxkuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPrUU. 3aKOH COXPAaHEHUs
MEXaHUYECKON DHEPTHUU.
Hemoncmpayuu.
Habntonenne MexaHMYecKoro ABMXKEHHSI TeJIa OTHOCUTENLHO PAa3HbIX T OTCUETa.
CpaBHeHHE MyTeW U TPACKTOPUI JBHKEHUS OJJHOTO U TOTO K€ TEJIa OTHOCUTEJIBHO Pa3HbIX TEJl OTCYETA.
N3mepenne CKkopoCTH U YCKOPEHHUs MPSIMOINHENHOTO ABUKEHUS.
HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUKCHMUS.
Habntoienne ABM>KEHUS Tella Mo OKPY>KHOCTH.
HaGntonenne MexaHWYEeCKMX SBICHHH, NPOUCXOAANIMX B cucTeMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU
OTHOCHUTENIbHO KaObuHeTa PU3UKHU.
7. 3aBHCHMOCTbH YCKOPEHHS Tejla OT MacChl Teja U AeUCTBYIONIEH Ha HETO CHJIBL.
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8. HabmroneHue paBeHCTBA CHII IPU B3aUMOJEHCTBUU TE.

9. H3meHnenwue Beca Tena MpHU yCKOPEHHOM JBHKEHUH.

10. Ilepenaya umiyabca pu B3aMMOAECHCTBUH TeJl.

11. ITpeoOpa3oBaHus SIHEPTUH NIPH B3aUMOACHCTBHH Tell.

12. CoxpaHeHue uMITyabca IpU HEYIIPYTOM B3aUMOACHCTBUY.

13. Coxpanenue uMITyabca mpu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUN.

14. HaGmtoieHre peakKTHBHOTO JIBHKCHHUSI.

15. Coxpanenne MeXaHUYECKON SHEPTHH ITPH CBOOOTHOM Ta/ICHHH.

16. CoxpaHeHue MeXaHUYECKOM HEPTUM IIPU JBYXKEHUH TeJla MO 1eHCTBUEM NPYKUHBI.
Jlabopamopuvie pabomsl u onvimol.

1. KoHcTpyupoBaHHE TpaKTa JJIsl pa3roHa U JaJbHEHIIIero paBHOMEPHOTO JABMKEHHS IAPUKA WU TEIICKKH.

2. OmpeneneHue CpeaHE CKOPOCTH CKOJIBKEHUSI OpyCKa MU IBFDKCHUS [IAPUKA 110 HAKIIOHHOW TUIOCKOCTH.

3. OmpeneneHre yCKOPEHUs Telia MPH PaBHOYCKOPEHHOM JIBUYKCHUU 110 HAKJIOHHOM TUIOCKOCTH.

4. WccrnenoBaHue 3aBUCHMOCTH ITYTH OT BPEMEHHU ITPH PAaBHOYCKOPEHHOM JIBIDKEHUHU 0€3 Ha4aJIbHON CKOPOCTH.

5. IlpoBepka THIIOTE3BI: €CIIM TMPH PABHOYCKOPEHHOM JBM)KCHUU 0€3 HAYaIbHON CKOPOCTH IyTH OTHOCATCS KakK psij HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE IPOMEKYTKHA BPEMEHH OIMTHAKOBBI.

6. VccnenoBaHre 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHHUS OT CHJIbl HOPMAIBHOTO AaBJICHUS.

7. Ompenenenue kodPphuUIIMeHTa TPSHUS CKOTBKECHUS.

8. Ompenenenue kECTKOCTH MPY>KUHBI.

9. Ompenenenue padOTHI CHIIBI TPSHHS IPH PABHOMEPHOM JIBIDKEHUU TeJia 10 TOPU3OHTAIHLHOM MOBEPXHOCTH.

10. Onpenenenue pabOThI CHIIBI YIIPYTOCTH MPH MOABEME TPy3a € UCIOJIb30BAaHUEM HEMOBMXKHOTO U TOABUKHOTO OJIOKOB.
11. Vzydenue 3akOoHa COXPaHEHUS SHEPTHH.
Mexanu4deckue KoJ1e0aHNS U BOJIHBI.
KonebarenbHoe nBukeHne. OCHOBHbIE XapaKTEPUCTUKU KoJeOaHUM: MEpPHOJ, 4acTOTa, aMIUIMTyAa. MaTreMaTudecKudl U NPYKUHHBIA MasTHUKH.
[IpeBparienre sHEPrUU IpU KOJIEOATEIBHOM JBUKEHUH.
3aryxaromue kojebanusa. Boinyxaennslie koneOanus. Pesonanc. Mexanndeckue BosiHbl. CBOMcTBa MexaHn4yeckux BoJiH. [IpogosbHble U monepeyHblie
BOJIHBL. /[IHA BOJIHBI M CKOPOCTH €€ paclpoCTpaHeHUsl. MeXxaHn4ecKue BOJIHBI B TBEPAOM TEJIE, CEICMUYECKNE BOIHBI.
3ByK. I'poMKOCTb 3ByKa M BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.
Hemoncmpayuu.
1. HaGmronenue xoneOaHUi TeJ MO IEHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
2. Habmopaenue xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
3. HabmioneHnue BbIHYKACHHBIX KOJIEOaHUH U pe30HaHCca.



4. PacnpocTpaHeHue Npoa0JIbHBIX U MONEPEUYHBIX BOJIH (Ha MOJIEIIN).
5. HabmioneHnue 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKHI pe30HAaHC.
Jlabopamopmuvie pabomol u onvimol.
Omnpenenenre 4acToThl U Mepro/ia KoieOaHuil MaTeMaTH4eCKOro MasiTHUKA.
Omnpenenenne 9acTOTHI ¥ MIEPHOAA KOJIeOaHUH MPYKUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH NIepUoa KojeOaHUl OIBEIICHHOTO K HUTHU Tpy3a OT JTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TTEPHOAA KOJIeOaHUH TPY>KUHHOTO MasTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH Mepuo/ia KoueOaHi rpy3a, OABEIICHHOTO K HUTH, OT Macchl Ipys3a.
OmnBITH, TEMOHCTPUPYIOIINE 3aBUCHMOCTb MEPHUO/Ia KOoJIeOaHUil MPYKMHHOTO MasiTHUKA OT MAcChI Ipy3a M KECTKOCTH MPYKHUHBI.
N3mepenue yckopeHust CBOOOTHOTO MaeHUSI.
3.11eKTp0MaanTH0e MoJie U 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHuTHOE ToJie. DJIEeKTPOMarHuTHble BOJHBL. CBOMCTBAa 3J€KTPOMarHUTHbIX BOJH. [llkanma snmekTpoMarHUTHBIX BoOJIH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3H.
DnexTpoMarHuTHas npupojaa cBera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa AMEKTPOMATHUTHBIX BOJIH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomol u onvimol.
1. N3yueHue cBONCTB 3JIEKTPOMATrHUTHBIX BOJIH C MOMOIIBI0 MOOUIIBHOTO Tele(oHa.
CaeToBbI€ sIBJICHHS.
JlyueBas mozenp cBera. Mcrounuku cBera. [IpsmonuneiiHoe pacnpoctpaneHue cBera. 3atmenust ConnHua u Jlynsl. Otpaxenue cpera. [limockoe
3epKaJio. 3aKOH OTPAXKEHUs CBETA.
[Ipenomiienue cBera. 3akoH mpenomiieHUs cBera. [loiaHoe BHyTpeHHee OTpa)keHHe cBeTa. Vcrosib30BaHME MOJHOTO BHYTPEHHETO OTPaXEHHS B
OINTUYECKUX CBETOBOJAX.
Jlunza. Xox nyuedt B nunze. OnTuueckas cucrema (oroammapara, MUKPOCKOIa W TellecKoma. [71a3 Kak onThYeckas cucTteMa. biam3opykocTe u
NaJIbHO30PKOCTb.
Paznoxenue 6enoro ceera B criekTp. OnbiTel HptoToHa. CliojkeHUe CIIEKTpalbHbIX IIBETOB. Jlucnepcus ceera.

NogakrowdhE

Hemoncmpayuu.
1. TlpsmonuHeliHOE pacnpocTpaHEHHE CBETA.
2. OrtpaxeHue cBera.



[Tonydenue n306pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomiieHnue ceera.
OnTHUYECKUN CBETOBOI.
Xon ydeit B cobuparoieit TuH3e.
XoJ nydei B pacCcerBarolleu JIMH3e.
[Tonmy4yenne n300paXkeHUIA C ITOMOIIBIO JIMH3.
. Ilpunuun peiictBus oToamnmnapara, MUKPOCKOIIA U TEJIECKOTA.
10. Mogens riasa.
11. PasznosxkeHue 6€0ro cBeTa B CIICKTP.
12. TTony4yenue 6e10ro cBeTa NPy CIOKEHUH CBETa Pa3HBIX [[BETOB.
Jlabopamopuusie pabomot u onvimel.
HccnenoBanue 3aBUCMMOCTH yIJIa OTPaXXEHUSI CBETOBOI'O JIyda OT yIJjla MaJeHusl.
N3ydenne xapakTepucTHK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH YIJIa MIPEIOMIIEHUSI CBETOBOIO JIyda OT yIJla NaJeHUs Ha TPAHULE «BO3TYyX—CTEKIIO».
[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Onpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIbI COOMPAIOIIEH TNH3BI.
OnBITHI 1O Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.
OMBITHI 110 BOCOIPUATHIO I[BETA MPEAMETOB MPU UX HAOIIIOJACHUH Yepe3 IBETOBBIC (DUITBTPHI.
KBaHTOBBIC AIBJICHUS.
OmnerTel Pe3epdopaa u ruranerapuas Mmozenb atoMa. Mogens aroma bopa. Mcnyckanue u norsomienue ceeta aromoM. KBautel. JInHedaTbie ClIEKTPHI.
PannoakTtuBHOCTh. Anbda, Oeta- u ramma-uznydenus. CTpoeHne aromHoro siapa. Hyknmonnas monens aromHoro sigpa. M3oromsl. PannoakTuBHBIE
npeBpatnienus. [lepuos nomypacmnana aTOMHBIX SIIEP.
SAnepHble peakuy. 3aKOHbI COXPAHEHUS 3apsA0BOr0 U MaCCOBOT'0 YHMCEIl. DHEPTusl CBSI3U aTOMHBIX sifiep. CBsI3b Macchl M 3Hepruu. Peaknuu cuHTe3a u
nenenus saep. Ucrounnku snepruu CosHIa U 3BE3]T.
SAnepnas sHepretuka. JleicTBUS paAOaKTUBHBIX U3JIYY€HUI Ha )KMBbIE OPTaHU3MBI.
Hemoncmpayuu.
CrexTpsl U3JIYy9CHUS U TIOTJIOMICHHUS.
CrexTpsl pa3aTu4HbIX Ta30B.
CnekTtp Bomopoaa.
Habmonenue TpekoB B kamepe BuibcoHa.
PaboTta cuéTunka HOHU3UPYIOMINX U3TyUYCHUMN.
Perucrpanus nznydenusi npupoAHbBIX MUHEPAJIOB U MTPOIYKTOB.
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Jlabopamopnusie pabomot u onvimel.
1. HalGnromeHue CIUTONIHBIX U THHEWYATHIX CIIEKTPOB H3ITYUCHHS.
2. VccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTULIBI 10 TOPMO3HOMY ITyTH (110 oTorpadusim).
3. HM3mepeHue pagnoakTUBHOTO (poHA.

IToBTOPUTENBHO-00001IIAKOIHMIA MOTYIb.

[ToBTOPUTENEHO-0000IIAOIMNK MOAYJIb MPEAHA3HAYCH JUISI CHCTEMAaTH3alud U O00OIIEHUs MPEIMETHOTO COACPXAHHS M OIBITa JESATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUEHUH BCETO Kypca (pU3UKH, a TaKKe Ui MOATOTOBKU K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMeHy Mo (pu3uke it 00 yJaroumxcs,
BBIOpABIIMX TOT yUEOHBIN TPEIMET.

[Ipy u3yyeHHH NAHHOTO MOAYJS PEaTU3yITCS M CUCTEMATHU3UPYIOTCS BUJBI JIEATEIBHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS JOCTH)KEHUE
MPESIMETHBIX U METAlPEIMETHBIX IIAHUPYEMBIX PE3yJIbTaToB O0y4YeHHs, (POPMUPYETCS €CTECTBEHHOHAYyYHAsh TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB
UCCIIETOBAHUS SIBJICHUN MPHUPOJABI M TEXHHUKH, OBIAICHUE YMEHUSIMH OOBACHATh (hU3HUECKUE SBICHUS, PUMEHSS OMyYeHHbIC 3HAHUs, pellaTh 3a/1a4yH, B
TOM YHCJIe KAaUEeCTBEHHBIC U IKCIICPUMEHTAIbHBIE.

[TpuHIMIHUATBEHO AEATEIbHOCTHBIA XapaKTep JAHHOTO paslieia peaju3yercs 3a CYET TOro, YTo OOydaroIiuecs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX UM
MpeJiaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHHUI PaClO3HABATh U HAYYHO OOBACHATH (PU3HUECKUE SIBJICHHS B OKPY’KaIOIIEH MPUPOJIE U MOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAyYHBIC METO/IBI UCCIICIOBAHUS (PU3NUYCCKUX SBJICHUH, B TOM YHCIIC JUTS IPOBEPKH TUTIOTE3 U MOJTYICHUS TEOPETUICCKUX BHIBOJIOB;

OOBSICHSTh Hay4YHBbIE OCHOBHI Hanboyiee Ba)KHBIX JAOCTH)KEHHUU COBPEMEHHBIX TEXHOJIOTHi, HalpuMmep, MPaKTHUYECKOTO UCIOIb30BAaHUS PA3TUYHBIX
HMCTOYHUKOB PHEPTHH HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHCHUS BCEX H3BECTHBIX BUIOB YHEPTHH.

Kaxxgas u3 TemM JaHHOTO MOy BKIIIOYAeT SKCIEPHUMEHTATbHOE HCCiIeNoBaHHEe 00oOMaroniero xapakrepa. Moaynb 3aBeplraeTcs MpOBEACHUEM
JTUArHOCTUYECKOU U OIIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHusl.



2. INTAHUPYEMBIE PE3YJIIBTATbBI OCBOEHUSI TIPOI'PAMMBLI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O

OBPA3OBAHUA
W3yuenne (Gu3MKH Ha ypOBHE OCHOBHOIO 00ILero oOpa30BaHUS HANpaBIEHO Ha JOCTUKEHHWE JMYHOCTHBIX, METAlpPEAMETHBIX U IPEIMETHBIX

00pa3oBaTEeIbHBIX PE3YIHTATOB.

B pesynbrate u3yuenus (pU3MKUH Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHusi y oOydaromierocss OyayT cOpMUPOBAHBI CIEAYIOIIUE JIMYHOCTHBIC

pe3yabTaThl B YACTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUS

— IPOSIBIICHUE WHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOH (pr3nuecKor HayKu;

—IICHHOCTHOE OTHOIIEHHE K JOCTIKEHHSIM POCCHICKUX YIEHBIX -(DPU3UKOB;

2) rpa:kKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXXJIEHHUU OOIIECTBEHHO 3HAYMMBIX M ITUYECKHX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPHUMEHEHHEM
JTOCTIDKEHUH (DPU3HKH;

— OCO3HaHUE Ba)KHOCTH MOPAJIbHO-3TUYECKUX ITPUHIIMIIOB B ACSITEIBHOCTH YYEHOTO;

3) 3cTeTH4eCcKOro BOCHMTAHMSA:

— BOCIIPUATHE SCTETUYECKUX KAaueCTB (PU3MUECKON HayKU: €€ FrapMOHUYHOIO IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 NO3HAHMA:

— OCO3HaHHE IEHHOCTH (PM3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUs MUPa, OCHOBBI Pa3BUTHS TEXHOJIOTUHN, BaXKHEHUILIEH COCTaBISIONIEH
KYJIbTYpBI;

— pa3BUTHE HAy4YHOMH JIF0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENbCKON AESITETbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONMOTYYHS:

— OCO3HaHHUE LIEHHOCTH 0e30MacHOro oOpa3a >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BAXKHOCTH IMpPaBUJ O€30MacHOr0 TOBEICHUS Ha
TpPaHCIOPTE, Ha I0POrax, C AMEKTPUUECKUM U TEIJIOBBIM 00OPYI0BAaHUEM B IOMAIIHUX YCIOBUSX;

— copMHUPOBAHHOCTh HaBbIKA peduIeKCUH, IPU3HAHKUE CBOETO MpaBa Ha OLIMOKY U TAKOTO e MpaBa y APYroro 4eaoBeKa;

6) TpyaoBOro BOCIUTAHUSA:

— aKTUBHOE y4YyacTHE B pEIICHUWU MPAKTHUYECKUX 3alad (B paMKaxX CeMbH, 00pa3oBaTENbHOM OpraHu3allid, ropoja, Kpas) TEXHOJOIMYecKOl u
COLIMAJIbHOW HaNpaBJIEHHOCTH, TPEOYIOUINX B TOM YHUCIIE U (PU3MYECKUX 3HAHMIA;

— MHTepeC K NPAKTHUECKOMY U3YUeHHIO Mpodecchil, CBI3aHHBIX ¢ (PU3UKOI;

7) 3K0OJI0rM4eCcKOro BOCIIMTAHMS:

— OpPHMEHTAlMs Ha MPUMEHEHUE (PU3MUECKUX 3HAHWM Ui pelIeHus 3a7a4d B 00JacTH OKpY>KaroIlel cpejbl, IUIIAHWPOBAHUS MMOCTYIKOB U OLEHKH MX
BO3MOJKHBIX ITOCJIEACTBUM JJI1 OKPYKAFOIIEH CpeJIbl;

— OCO3HaHHUE II100aTFHOT0 XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX pelieHus;

8) aganTannu K M3MEHAIOIMMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:



— NOTPEOHOCTh BO B3aMMOJAEHCTBUM IPU BBIIOJIHEHUHM UCCIEI0BAaHUM M MPOEKTOB (PU3MUECKOW HAINPABICHHOCTH, OTKPHITOCTb OINBITY U 3HAHUAM
APYTHX,

— IIOBBIIICHNUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 IPAKTUYECKYIO IEATEIIBHOCTD;

—NOTPeOHOCTh B (HOPMUPOBAHUU HOBBIX 3HAHHM, B TOM 4HcClie (OPMYJINPOBAThH UJIEH, TOHATHUS, TUIIOTE3bI O (PU3NYECKUX OOBEKTaX U SIBJICHUSX;

— O0CO3HaHue 1e(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HUKY;

— IUNTAHUPOBAHUE CBOETO Pa3BUTHS B IPHOOPETEHNN HOBBIX (PM3MUECKUX 3HAHUI;

— CTpeMJICHHE aHAJTU3UPOBATH U BBISABIISTH B3aMMOCBSI3U IPUPOBI, 00IIECTBA M SKOHOMHUKH, B TOM YHCJIE C HCIIOJIb30BaHHEM (PU3NIECKUX 3HAHUMH ;

— OLIEHKA CBOMX JCWCTBUI ¢ yUETOM BIIMSHUS HAa OKPYKAIOIILYIO CPEY, BOZMOKHBIX IN100AIBHBIX MOCIEICTBHMA.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynprare ocBOeHHs NporpaMmsl IO (HU3UKE Ha YPOBHE OCHOBHOTO o00miero oOpa3oBaHusi y oOydatomerocst OynyT cgopMHpoBaHBI

MeTanpeAMeTHbIe pe3yJbTAaThl, BKIIOYAIOIIME IO03HABATENbHbIE YHUBEpCAJIbHbIC YueOHblE AECUCTBUS, KOMMYHHKAaTHBHbIE YHUBEpCaJbHbIC YyueOHbIE
NENCTBUS, pETyJIATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE JEHCTBUS.

ITo3naBaTenbHbIC YHHBEPCAJIbHbIC YUeOHbIC el CTBUS

ba3oBble Jlornueckue AeicTBHA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBIICHUI);

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCH(UKAIINK, OCHOBAHUS JIsl 0000IIEHNS U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B pacCCMaTpPUBAEMbIX (paKTaxX, JAHHBIX U HAOMIOEHUSX, OTHOCSIINXCS K (PU3MUECKUM SBICHUSM;
BBISIBIIATh IPUYUHHO-CIICJICTBEHHBIE CBS3U MPU W3YyYEHUU (PU3UUECKUX SIBJICHUN U MPOIECCOB, JIeJaTh BHIBOJBI C HUCIOIB30BAHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYCHU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NYECKIX BETTUYHH;

CaMOCTOATENIbHO BBIOUpATh CHOCOO perieHus y4deOHoM (u3Mveckoil 3amaur (CpaBHEHHE HECKOJIBKUX BapHAHTOB pEIICHHs, BBIOOp Hambosee
MOAXOSIIETO C YYETOM CAMOCTOSITEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbCcKue AeiiCTBUS.

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATEIbCKUII HHCTPYMEHT IO3HAHNUS;

MPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIIEHHOMY IIJIaHY OIBIT, HECIOXHBIH (PU3NYECKHI 3KCIEPUMEHT, HeOOJNbIIOe HCCleA0BaHne (PU3NUECKOTro
SIBJICHHS,

OLICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIHIO, TOIYYEHHYIO B XOJI€ UCCIIEI0BAaHUS WIIA SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYITHPOBaTh 000OIIEHNUS M BBIBO/IBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOJCHHUS, OIIBITA, UCCIIEI0BAHUS;

MIPOTHO3UPOBATh BO3MOXHOE JajibHEHIee pa3BUTHE (PU3UUYECKHX IPOIECCOB, a TAK)KE BBIIIBUraTh MPEANOIOKEHHS 00 MX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

MPUMEHSITh PAa3IMYHBIE METOJbl, HHCTPYMEHTHI W 3alpOChl IPU MOWCKE U 0TOOpe MHQOpPMAIMK WIH JAHHBIX C YYETOM MPEATOKEHHON yueOHOU
(dbuzmvecKoit 3a1a4n;



aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(GOPMAIIMIO PA3IMUHBIX BUAOB U (HOPM IPE/ICTABICHHUS,
CaMOCTOSITENILHO BBIOMPATh ONTHUMAIBHYIO ()OpMYy TpPECTaBICHUS MHDOPMAMH M HILTIOCTPUPOBATH pEIIaeMbIE 3a7a4d HECIOXKHBIMH CXEMaMH,
auarpaMMmaMu, HHOM rpaduKoil U uX KOMOUHAIUSIMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JedCTBHUA:

B X0JIe 00CYX/IeHHUs yueOHOro Marepuala, pe3ylbTaToB JIa0OpaTOPHBIX pabOT M MPOEKTOB 3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYyKIaeMON TeMbl U
BBICKA3bIBaTh UJICH, HAIICJICHHBIC HA PEIICHHE 3a/1a49H U MOJAJIEpKaHne OJaroKenaTeIbHOCTH OOIIEHUS;

COIIOCTABJIATH CBOU CYXKJICHHUSA C CYXKJACHUSMH IPYTHX YYACTHUKOB JIMajiora, OOHapy»XUBaTh pa3inyKie U CXOJCTBO MO3UIUI;

BBIPaXXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX M MMChbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIATH PE3YIbTAThl BBIMOIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIeI0BAaHUS, IPOCKTA);

MMOHUMAThH U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUIYATBHON paOOTHI MPU PEIICHUH KOHKPETHOU (DH3MIecKO poOIeMBI;

MPUHUMATh IIeTd COBMECTHOW JEATENbHOCTH, OPTaHMU30BBIBATh JCHCTBUS MO €€ JOCTHXKEHUIO: PACIpeNessaTh PO, OOCYXKAAaTh MPOIECCHl U
pe3yiabTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHUS HECKOJIBKUX JIFOJICH;

BBITIOJTHSATH CBOKO YaCTh pa0OThI, TOCTUTAsi KAYECTBEHHOTO pe3yibTara 0 CBOEMY HAIIPABJICHUIO U KOOPJIUHUPYS CBOU JIEHCTBUS C IPYTUMU YJICHAMH
KOMAaH/JIbl;

OLICHUBATh KAYECTBO CBOETO BKJIA/1a B OOIIUI MPOAYKT MO KPUTEPUSIM, CAMOCTOSTEILHO CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aMOJICHCTBUSI.

PeryisiTuBHbIE YHHBepPCAJbHBIE YUeOHBIE IeiiCTBUS
Camoopranmusanmus:

BBISIBJISTH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYaIUSAX, TPEOYIOMHUX ISl pelieHHs] PU3NYECKUX 3HAHUM;

OPHEHTUPOBATHCS B PA3IUYHBIX MOAX01aX IPUHATHS pellieHUH (MHIUBUAYaJIbHOE, IPUHITHE PEIICHUs B IPYyIIe, IPUHATHE PELICHUH TPYIIoi);
CaMOCTOSITEJIbHO COCTaBJISITh aJIFOPUTM pelIeHHs] PU3NYECKON 3a/1aul WIM IJIaHa MCCIEAO0BAaHUS C YUETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MpeJlaracMble BApUAHThI PELICHU;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CﬂMOKOHTpOJ’[L, 3MOLNOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U IIpeIaraTh Ij1aH €€ N3MEHEHHS,;

OOBSICHATH MPUYUHBI JOCTHXKEHUS (HETOCTUKEHNUS) pe3yIbTaTOB JIEATENbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIESATENLHOCTH (B TOM YHCIIE€ B X0/ BBIMOJIHEHUS (PU3MUECKOr0 UCCIIEOBAHMSI UITU IIPOEKTa) HA OCHOBE HOBBIX OOCTOSTENLCTB,
M3MEHMBILUXCS CUTYallUi, yCTAHOBJIEHHBIX OMNOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJILTATA LIEIU U YCIOBUAM,;

CTaBUTH ce0sl Ha MECTO JIPYroro YeJIOBEKa B XOJI€ CIopa UM AUCKYCCHH Ha Hay4yHYIO TEMY, IOHUMaTh MOTHBbI, HAMEPEHHUSI U JIOTHKY JIPYTroro;
MIPU3HABATH CBOE MPABO HA OMIMOKY MPH pelIeHUH (U3NYECKUX 3a/1a4 WM B YTBEPXKACHUAX HAa HAYUYHbIE TEMbI M TAKOE e MPaBo JAPYroro.

NPEAMETHBIE PE3YJBbTATHBI

K koHIy o0yuenus B 7 Kjacce peMeTHbIE pe3yJIbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTH Y 00YUAIOLIMXCS YMEHUI:



UCIOJIb30BATh MOHATHUS: (PU3NYECKUE U XUMHUYECKUE SIBJICHUS, HAOMIOIEHHE, SKCIEPUMEHT, MOJEIb, TUIIOTE3d, €AUHULBI (U3NYECKUX BEJINYMH,
aToM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEPAOE, KUIKOE, ra3000pa3Hoe), MEXaHMUYECKOE JBI)KEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE,
IPSIMOJIMHEIHOE), TPACKTOPHsI, PABHOAEHCTBYIOLIAsl cuila, 1edopMmanus (ynpyras, IiiacTudeckast), HeBECOMOCTb, COOOIIAIOIINECS COCYbI;
pasznmuyath siBueHus (AudQysus, TEmoBoe ABMKEHHE 4YaCTHI[ BEIIECTBA, PABHOMEpPHOE IBM)KEHHE, HEPAaBHOMEPHOE JBWKCHHE, HHEPIIHS,
B3aMMOJCICTBUE TEJ, PABHOBECHE TBEPABIX TEN € 3aKPEIUIEHHON OCBIO BpAlllCHUs, Iiepefada AABJICHUS TBEPABIMHU TEIaMH, KUAKOCTIMU U Ta3aMH,
aTMoc(epHOEe JaBIICHHE, TUIABAaHHE TEJl, MPEBPALICHUS MEXaHUYECKOH SHEpruM) MO OMMCAHMIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JAHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3MUECKUX SBICHHHA B OKPYXKAIOIIEM MHpE, B TOM 4YHCiIe (PU3MUECKUE SIBICHUS B MPUPOE: MPUMEPHI
JBYDKEHUSI C Pa3IMYHBIMM CKOPOCTSMU B JKMBOM M HEXHMBOH NpHUpOJE, NEHCTBUE CHIIBI TPEHUS B MPUPOJAE U TEXHMKE, BIUSHUE aTMOC(HEpPHOro
JaBJICHUs Ha >KMBOW OpraHM3M, IJIaBaHUE PbIO, pblYard B TeJI€ YEJOBEKA, MPU 3TOM IEPEBOAMTH MPAKTUUYECKYIO 3a/ady B Y4e€OHYIO, BBLIEIATH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3MUECKUX SBICHUM;

OIMCHIBATh U3yYCHHBIE CBOMCTBA TENl M (PM3UYECKUE SIBICHUS, HCIIONIB3Ys (PU3NIECKUE BEIIMIMHBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMSI, ITyTh,
CKOpOCTb, CPE/IHAS CKOPOCTb, CHJIA YIIPYT'OCTH, CUJIA TSKECTH, BEC Tela, CHIIAa TPEHUS, 1aBjieHue (TBEPIOro Teja, XKHUIAKOCTH, ra3a), BEITAIKUBAIOLIAs
cujla, MEXaHW4yecKass paboTa, MOIIHOCTh, IUICYO CHIIB, MOMEHT CHJIbI, KOX((QHUIMEHT MOJE3HOrO IeHCTBUS MEXaHHU3MOB, KHHETHYECKas M
NOTEHIMAJIbHAsL SHEPIus), MpHU ONUCAHUM IPAaBUIbHO TPAKTOBaTh (PU3MUYECKUI CMBICI HCHOJIb3YyEeMbIX BEIMYMH, UX OOO3HAUEHUsS U €IUHUIIBI
(bu3MYeCKUX BEIMYMH, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BETUUYHMHY C IPYTUMH BEIHMUMHAMH, CTPOUTH I'padUKU U3yUYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBJICHUS U MPOLIECCHI, UCIOB3Ys MpaBuia CIOXKEHHs cui (BIOJIb OAHOW MpsAMOIl), 3akoH ['yka, 3aKkoH
[Tackais, 3akoH Apxumesa, IpaBUIO paBHOBECHS pblyara (0J10Ka), «30JI0TO€ MPABUIO» MEXAHUKH, 3aKOH COXPAaHEHUs MEXaHWYECKON SHEepruu, npu
3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMChIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MYECKHE SIBJIECHUS, MPOLECChl U CBOMCTBA T€d, B TOM YHUCJIE€ U B KOHTEKCTE CUTyallUH NMPaKTUKOOPUEHTHMPOBAHHOT'O XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE M3 1—2 JIOTMYECKUX IIaroB ¢ OMOpod Ha 1—2 M3y4yeHHBIX CBOMCTBA (U3NYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemars pacué€THble 3aaul B 1—2 nelcTBUS, UCHOIB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3MUECKHUE BEITUUYMHBI: HA OCHOBE aHaJM3a YCIIOBUS
3aJ]auu 3alKChIBaTh KPAaTKOE YCIOBHUE, MOJACTABIATh (U3NUYECKUE BEIMYMHBI B (DOPMYJIBI U MPOBOJUTH PAcUEThl, HAXOAUTH CIIPABOYHBIE JaHHBIE,
HeoOXO0IMMBIE [T PeIlIeHUs 3a/1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYEHHON (PU3NYECKON BETUUHHBI;

pacrno3HaBaTh NMpPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MpH MOMOIM (U3NYECKUX METO/J0B, B ONMHCAHUU HCCIEAOBAHUS BBIACIATH MPOBEPSEMOE
MpenoiaokKeHne (THIoTe3y), pa3iuyaTh U MHTEPIPETHUPOBATH MOMYYSHHBIH pe3ysbTaT, HAXOJUTh OMMOKH B XOJE ONbITA, JIEJNaTh BHIBOABI MO €ro
pe3yabTaTam;

MIPOBOJIUTH OMBITH MO HAOMIONEHUIO (PU3MYECKHX SBICHUM WM (PU3MYECKHX CBOMCTB Tel: (pOpMyIupoBaTh HpPOBEpPsSEMbIE IMPENNOIOKEHHUS,
coOupaTh YCTAHOBKY M3 IPEIOAKEHHOTO0 000pY/I0BaHNs, 3alIUChIBATh X0JI ONbITA U (POPMYIHPOBATH BHIBOJBL;



BBITIOJTHATH MPSIMbIE U3MEPEHHsI PaCCTOSIHUSI, BPEMEHU, Macchl Tesa, 00bEMa, CHIIbI U TEMIIEpaTyphl C UCIIOJIb30BAHUEM aHAJIOTOBBIX M HH(POBBIX
puOOPOB, 3aMUCHIBATH MTOKA3aHUS TPHOOPOB C YIETOM 3aJaHHON aOCONFOTHON MOTPEITHOCTA U3MEPCHHIA,

MIPOBOAUTH HCCIEAOBAaHUE 3aBHCUMOCTH OJHOW (PU3MUECKON BEIMYMHBI OT APYroil ¢ HCIONb30BAaHHEM MPSMBIX W3MEpPEHUI (3aBUCUMOCTU IyTH
PaBHOMEPHO JIBMXKYILETrOCs Tela OT BPEMEHHU ABIDKEHHS TEJa, CHIIBI TPEHUS CKOJBKEHHs OT Beca Teja, KadyecTBa 00pabOTKM MOBEPXHOCTEH Tes U
HE3aBHCUMOCTH CHJIBI TPEHHUS OT IUIOIIAIU CONPUKOCHOBEHMS TEJ, CHJIbI YIIPYTOCTU OT Y/UIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00BbEMA
MOTPYXEHHON YacTH Teja U OT IJIOTHOCTHU >KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€ja, OT MIYyOMHBI, Ha KOTOPYIO MOIPY>KEHO TEJNO0, YCIOBHUI
IJIaBaHMs TeJl, YCIOBUIM paBHOBECHS pbluara U OJIOKOB), y4acTBOBATh B IUIAHUPOBAHUM Y4EOHOTO MCCIIEJOBAHUs, COOMPATh YCTAHOBKY U BBIIIOJIHATH
W3MEPEHUs, CIeysl MPEeNIOKESHHOMY IUIaHy, (PUKCUPOBATh PE3YNIbTAThl MOJyYCHHOH 3aBHCUMOCTH (DM3WYECKUX BEIMYUH B BHJIE MPEIIOKEHHBIX
Tabnuil u rpaduKoB, AeTIaTh BBIBOABI IO Pe3yIbTaTaM HCCIEI0BAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEpPEHHs (PU3MUECKUX BENIWYHMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH M TBEPIOTO TElNa, CUJIa TPEHUSI CKOJBKEHUS, NaBICHUE
BO3/lyXa, BHITAJIIKUBAIOIIAs CUJa, ACHCTBYIOIIAasl Ha MOTPYKEHHOE B KHUAKOCTh Tel0, KOAP(GUIMEHT MOJE3HOT0 AEHCTBHSI MPOCTHIX MEXAaHU3MOB),
cleysl MPeAa0KEHHOM MHCTPYKLUMU: IPU BBIIOJIHEHUHM HM3MEpPEHU coOMpaTh 3KCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIUHCIISATH 3HAUEHUE MCKOMOM
BEJINYUHBI;

co0Ir01aTh MpaBuiIa TEXHUKHA OE30MAaCHOCTH MPU paboTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;

yKa3bIBaTh MPUHIIMIIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOICTB: BEChI, TEPMOMETP, TMHAMOMETP, COOOIIAIOIIUECS COCYbI, OapOMETp, phIyar,
MTOJIBUKHBIM Y HEMOJIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI AEUCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C ONOPOM Ha MX OMHMCAaHUsA (B TOM YHCIE: MOAMLUITHUKH,
YCTPOMCTBO BOJOMPOBOJA, THUAPABINYECKHI Ipecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM HAcoC, apeoMeTp), UCHOJb3ysS 3HAHUS O CBOMCTBaX
(bu3nYecKUX SIBICHUH U HEOOX0UMBbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH NMPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPUMEPAX) MPAKTUYECKOTO HCHOJIb30BaHUS (PM3MUECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU AJIs
obecrieyeHns: 0€30MAaCHOCTH MpH OOpalleHuH ¢ NpubopaMM W TEXHUYECKUMH YCTPOMCTBAMH, COXpPAHEHHUS 370pOBbS U COOJIIOJCHHS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY>KaIOILEH Cpefe;

OCYILECTBIATh OTOOP UCTOYHUKOB MH(pOopManuu B IHTepHETE B COOTBETCTBUM C 3aJJaHHBIM MTOMCKOBBIM 3allpOCOM, Ha OCHOBE MUMEIOIINXCS 3HAaHUN U
MyTEM CpaBHEHMSI Pa3JIMYHBIX HCTOUHUKOB BBIIEIATH HHPOPMAIIHIO, KOTOpas SBISETCS MPOTUBOPEYUBON MIIM MOXKET OBITH HEJOCTOBEPHOIA;
MCIOJIb30BATh MIPU BBINOJHEHUH YUEOHBIX 33JJaHUN HAYYHO-TIONYJISIPHYIO JTUTEpaTypy (PU3UUECKOro CO/IepKaHusl, CIIPAaBOYHbIE MaTepHallbl, PECYpPChI
cetu HTepHeT, BiaieTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus UH(YOPMALIUMK U3 OJTHOM 3HAKOBOM CHCTEMBI B PYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE NMUCbMEHHBIE U YCTHBIE COOOIICHHUSI Ha OCHOBE 2—3 HMCTOYHUKOB MH(pOpMaluu (U3NYECKOTO COAEpKaHUs, B TOM
qucie myOaruyHO JeNaTh KpaTKue COOOIICHUs O pe3ybTaTax MPOEKTOB WM YUeOHBIX MCCIIEJOBAHUHN, IPH 3TOM I'PaMOTHO UCIOJIb30BATh N3Yy4€HHBIH
MOHATUMHBIN anmapar Kypca QU3UKH, COPOBOXKAATH BBICTYIUICHUE MTPEe3eHTAIUEH;

IIPU BBITIOJHEHUH YY€OHBIX MPOEKTOB U MCCIEIOBAHUN paclpeesaTh 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C ITOCTABJICHHBIMHU 3a]lauaMU, CJIeUTh
3a BBIIIOJIHEHHWEM IIJlaHa JEWCTBUM, aJ€KBaTHO OLIEHWBAaTh COOCTBEHHBIN BKJIaJ B JIEATENBHOCTh TIPYIIbI, BbICTpaBaTh KOMMYHHUKaTHBHOE
B3alMO/JICIICTBHUE, YUNTHIBAsi MHEHUE OKPYKAIOIIHX.



K koH1y 00y4eHus B 8 Kjacce npeaMeTHbIE pe3yJIbTaTbl HA 6a30BOM YPOBHE JOJDKHBI OTPaXkaTh C(POPMUPOBAHHOCTh Y O0YHAIOLIUXCS YMEHHM:
HCIIOJIB30BAaTh IOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE aTOMOB U MOJIEKYJI, arpEeraTHBIC COCTOSHUS BELIECTBA, KPUCTATUIMYECKUE U
amMOp(Hble Tena, HACHIIEHHBIH W HEHACBIIEHHbIM Iap, BIAXXHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPEHHsS SHEprusi, TEIUIOBOM [BUIaTellb,
3JIEMEHTAPHBIN AIEKTPUUYECKUN 3apsJl, JIEKTPUUECKOE I10JI€, IPOBOJAHUKHU U IUDJICKTPUKH, IIOCTOSHHBIN 3JIEKTPUYECKUM TOK, MArHUTHOE T10JIE;
pasnuyath sBJIEHUS (TEIJIOBOE PACHIMPEHHME M C)KaTHe, TeIulolepesnada, TEIIOBOE paBHOBECHE, CMauMBaHKE, KallMJUIAPHbIC SBJICHUS, UCIApEHHE,
KOHJICHCAllMs, IIJIaBJIEHHUE, KpUCTaIn3alus (OTBEpAEBAaHUE), KUIIEHUE, TEIlIonepeiada (TEerIonpoBOJHOCTb, KOHBEKIIMS, U3IIYYEHUE), DIIEKTpU3aLus
TeJ, B3aUMOJICHCTBHUE 3apsA0B, NEHCTBUS DJIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBUE MarHUTOB, IEHCTBUE MArHUTHOTO I10JISI Ha
IIPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHasi MHAYKIMS) IO ONMCAHUIO UX XApAaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX JaHHOE
¢buznyeckoe ABICHUE;
pacro3HaBaTh MPOSBICHHE U3YYCHHBIX (DU3NYECKUX SBJICHUN B OKPYXKAIOIIEM MHUPE, B TOM YKCIIe (PU3MUECKUE SBICHUS B MPUPOJIE: TOBEPXHOCTHOE
HaTsDKEHUE M KalWUISIpHBIE SIBJICHUS B IPUPOJE, KPUCTAUIBI B IpUpo/e, u3nydyenue CoiHia, 3aMep3aHue BOA0EMOB, MOpCKUE Opu3bl, 00pa3oBaHue
POCHI, TyMaHa, WHesl, CHeTa, MIEKTPHUECKUE SBICHHUS B aTMoc(depe, SJIEKTPUIECTBO )KHUBBIX OPTaHU3MOB, MArHUTHOE ToJie 3eMJIH, Apeid MoIr0CcoB,
POJIb MArHUTHOTO MOJIS JUISL )KU3HU Ha 3eMile, MOJISIPHOE CUSIHUE, TIPH 3TOM IIEPEBOIUTH IPAKTUUYECKYIO 3ajjauy B yUe€OHYI0, BBIAEIATH CYLIECTBEHHbIE
CBOMCTBA (MpU3HAKH) GU3UIECKUX SBICHHIA;

OIMCHIBATh U3YYEHHbIEC CBOICTBA Tel U (pU3MUECKUE SBJICHUS, UCHOIb3Yd (PU3NUYECKUE BEIMUUHBI (TeMIepaTypa, BHYTPEHHS SHEPIUs, KOJIMYECTBO
TEIUIOTHI, yJeJIbHAs TEIUIOEMKOCTh BELIECTBA, YAEIbHAs TEIUIOTA ILIABJICHUS, yJENIbHAs TEIUIOTa MapooOpa3oBaHMsA, YAEIbHAs TEIUIOTAa CrOPAHUS
TOIJINBA, KOA(P(HUIMEHT IOJIE3HOr0 JAEHCTBHS TEIUIOBOW MAIllMHBI, OTHOCHUTENIbHAS BIAXHOCTh BO3/AYyXa, JJEKTPUYECKMH 3apsij, cHila TOKa,
ANEKTPUYECKOE HAIPsHKEHHE, CONPOTUBIIEHUE MPOBOJIHUKA, YJIEIbHOE CONPOTHUBIIEHUE BEIIECTBA, pad0OTa U MOIIHOCTH 3JEKTPUUYECKOTO TOKa), NMPHU
ONMCAaHUM TPABWJIBHO TPAKTOBaTh (DPU3MYECKHHA CMBICT HCHOJb3yEeMbIX BEIMYMH, OOO3HAUYEHUS U E€AWHUIBI (PU3NYECKHX BEIMYUH, HAXOJUTh
(GopMyIibl, CBSI3BIBAIOLIME JAaHHYIO (U3NYECKYIO BEIUMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTHh I'padMKH H3YyYEHHBIX 3aBUCHUMOCTEH (DU3MUECKHUX
BEJIMYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOILECCHI, HCIOJb3YysS OCHOBHBIE MOJIO)KEHHS MOJEKYJISIPHO-KMHETUYECKOW TEOpUH
CTPOEHUS BEILECTBA, MPUHIIMIT CYNEPHO3UIMU TOJIeH (Ha KaUeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH OMa JijIs yyacTKa LeNH, 3aKOH
Jbxoyns—JleHna, 3aK0H cCOXpaHEHHUs! HEPTUU, TIPU ITOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMChIBATh €r0 MAaTEMATUYECKOE BHIPAKEHUE;
OOBSICHATH (PU3NYECKHE MPOIECChl M CBOIMCTBA Tel, B TOM YHUCIE M B KOHTEKCTE CUTyallMid MPaKTMKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MIPUYHMHHOCIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYEeCKUX IIaroB ¢ OMOpod Ha 1—2 M3ydyeHHBIX CBOWCTBAa (M3UYECKUX SBIICHUM,
(bu3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemaTh pacuéTHbIe 3a/1a4i B 2—3 JEHCTBUS, UCHOJB3Ys 3aKOHBI U (hOPMYJIbI, CBS3BIBAOIINE (PU3MUECKUE BETUUMHBI: HA OCHOBE aHAJIM3a yCJIOBHUS
3aJlauM 3alKChbIBaTh KPaTKOE yCIOBHUE, BBIABIATh HEOCTATOK JAHHBIX JJISl PELICHMs 3a/1ayM, BHIOMPATh 3aKOHBI U (hOPMYIIbI, HEOOXOAUMBIE ISl €€
peleHusl, IPOBOIUTH PacyEThl U CPAaBHUBATDH MOJyYCHHOE 3HaAUCHHE (PU3NIECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJEMbI, KOTOpble MOXXHO PpEHIMTh MPH IMOMOLIM (PU3UYECKHMX METOJO0B, HCIOJb3ysd ONHMCAHWE HCCIIECIOBAHMS, BBIIEIATh
IIPOBEPSIEMOE NIPEAIIOJIOKEHUE, OLIEHUBATh IIPABWIBHOCTD IOPSAKA IIPOBEICHUS UCCIIE0BAaHUs, J€JIaTh BbIBOIBI;



IIPOBOJIUTH OIBITHI 110 HAOMIONEHUIO (PU3NUYECKUX ABJICHUN MM (PU3MUYECKUX CBOMCTB Tel (KanMUISIpHbIC SBJICHMS, 3aBUCUMOCTb JIaBJICHUS BO3/yXa
0T ero 00béMa, TemMrepaTypbl, CKOPOCTH IIPOLECCA OCTBIBAHUS U HarpEBAaHUS NPU U3IYYEHHUH OT L[BETa U3JIy4arolle (IorIonaolel) IOBEpXHOCTH,
CKOPOCTb MCIIAPEHUs BOABI OT TEMIIEPATYPHI )KUIKOCTH U IUIOIIALU €€ IIOBEPXHOCTH, dJICKTPU3ALMS T U B3AUMOACUCTBHUE JIEKTPUYECKUX 3apsAI0B,
B3aUMOJICUCTBUE IIOCTOSTHHBIX MAarHUTOB, BU3yaJM3alds MarHUTHBIX ITOJIEW IOCTOSHHBIX MarHUTOB, JNEUCTBUS MATHUTHOIO IIOJIS HA NPOBOIHUK C
TOKOM, CBOWCTBA 3JEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUIATElsl MOCTOSHHOIO TOKa): (hOPMYIMpPOBAaTh MPOBEPsSEMble MPEANOI0KEHUs, COOUPATh
YCTAHOBKY M3 MPEATI0KEHHOTO 000PYI0BaHHMSI, OTUCHIBATH XO/1 OIBITa U (JOPMYIUPOBATH BHIBOJIBL;

BBIIIOJHAT NPSMBIE M3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIIAKHOCTU BO3JlyXa, CHJIBI TOKA, HAIPSDKEHUA C UCIOIb30BAaHUEM aHAJIOTOBBIX
npuOOPOB U TATYNKOB (PU3UIECKUX BEIMUMH, CPABHUBATH PE3YJIbTAThl H3MEPEHH C YIETOM 3aJJaHHOI a0COIIOTHOM MOTPENTHOCTH;

IIPOBOJIUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (U3MyecKod BEIMYUHBI OT JIPYroil C MCIOJIb30BAaHUEM MPSAMBIX H3MEpEHHH (3aBHCHMOCTh
CONPOTHUBIICHUS NPOBOJHMKA OT €ro JJIMHBI, IUIOIIAJN ITOIEPEYHOIO CEYEHHsI M YACJIBHOIO CONPOTHBIICHUS BELIECTBA IIPOBOJHMKA, CHJIBI TOKa,
UAYILEro uepe3 MPOBOJHUK, OT HANPSIKEHHUsS Ha MPOBOJHUKE, UCCIIEAOBAHHE MOCIEIOBATEIBHOIO U MapajuIeIbHOIO COEAMHEHUH IMPOBOJHHUKOB):
IUTAHUPOBATh HCCIIEJJOBaHUE, COOMPATh YCTAaHOBKY M BBINOJNHATH HM3MEPEHHS, CJEIyd IMPEIJI0OKCHHOMY IUIaHy, (UKCUPOBATh pe3yJIbTAThI
IIOJTyYEHHOM 3aBUCHMOCTH B BHJIE TaOJIUI U I'paUKOB, JieNIaTh BHIBOJIBI IO PE3YJIbTaTaM MCCIIE0BaHUS;

MIPOBOJIUTh KOCBEHHBIC M3MEpEHUs (pU3MuecKnX BeMWUYWH (yAeTbHAs TEIUIOEMKOCTh BEIIECTBA, COMPOTHBIIEHHE MPOBOAHMKA, paboTa M MOIIHOCTH
JIEKTPUUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYI YCTAHOBKY, CIEAysl MPEIOKEHHOW MHCTPYKLUH, U BBIUUCIATD
3Ha4YE€HHE BEJINYUHBI;

co0Jro1aTh MpaBuiIa TEXHUKU O€30MIaCHOCTH ITPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

XapaKTepu30BaTh NMPUHIUIBI JEUCTBUS HU3YUYEHHBIX MPUOOPOB M TEXHUYECKMX YCTPOWCTB C OMOpPOM HAa MX ONHUCAHUSA (B TOM YHCIE: CHUCTEMa
OTOIUICHUsI IOMOB, TMIPOMETp, MapoBas TypOMHA, aMIIEPMETpP, BOJBTMETP, CUETUMK SJIEKTPUUECKON SHEPrHH, 3JIEKTPOOCBETHTENbHbIE MPUOOPHI,
HarpeBaTeNbHbIE BJIEKTPONPUOOPHl (TIPUMEpPBI), BIEKTPUUECKUE NPEJOXPAHUTENIH, 3JIEKTPOMArHUT, O3JIEKTPOJBUraTeNb IIOCTOSIHHOTO TOKa),
UCIOJIb3Ysl 3HAHUS O CBOMCTBAaX (PM3UUECKUX SABJICHUN U HEOOXOAUMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPONCTBA U M3MEPUTEIbHBIE MPUOOPHI MO CXEMaM M CXEMaTUYHBIM PUCYHKaM (KMJIKOCTHBIA TEPMOMETD,
TEPMOC, TMCHUXPOMETP, TUTPOMETP, ABHUraTelb BHYTPEHHETO CrOpaHHs, AJIEKTPOCKOI, PEOCTaT), COCTAaBJIATH CXEMbl JJIEKTPUYECKUX Lenei c
MOCJIEI0BATEIbHBIM U MapajieIbHbIM COETUHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS HIIEMEHTOB JIEKTPUUECKUX IIeTIeH;

MPUBOANUTH TPUMEPHI (HAXOAUTh MH(OPMAIUIO O MPUMEPax) MPAKTHUECKOT'O MCMHOJIb30BaHUS (DU3NUYECKUX 3HAHUN B MOBCEAHEBHOM >KU3HU IS
oOecnieueHrs 0€30MacCHOCTH IpHU OOpalleHHMH ¢ MNpUOOpaMM U TEXHUYECKMMM YCTPONCTBaMH, COXpPAaHEHHUS 3/10POBbSi M COONIOEHUS HOPM
9KOJIOTUYECKOIO MTOBEJICHUS B OKPYXKAIOIIEH cpefie;

OCYILECTBIATh MOUCK UH(MOPMAIK (PU3UUECKOTO cojepkaHus B VIHTepHeTe, Ha OCHOBE MMEIOLIUXCS 3HAHUN U MYTEM CpaBHEHUS! JOTOJIHUTEIbHBIX
HCTOYHUKOB BBIIEIATH MH(POPMAIIHIO, KOTOpas SBISETCS MPOTUBOPEUUBON MIIH MOXKET OBITh HEJTOCTOBEPHOI;

MCIOJIb30BATh IPU BBINOJHEHUH YU4EOHBIX 33aJJaHUN HAYYHO-TIONYJISIPHYIO JIUTEpaTypy (PU3UUECKOro CO/epKaHusl, CIIPAaBOYHbIE MaTepHallbl, PECYpChI
cetu HTepHeT, BiaseTh NpuéMaMy KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HH(POpPMALMK U3 OAHON 3HAKOBOW CUCTEMBI B IPYTYIO;



co3/laBaTb COOCTBEHHBbIE IHCBMEHHBIE M KpaTKUE YCTHble cooOlieHus, o0oO0mas HHGOPMAIMIO U3 HECKOJbKHX HCTOYHUKOB (DU3NYECKOIO
COZIepKaHUs, B TOM YHMCIIE MYOJUYHO TPEACTABIATH PE3YJIbTaThl MPOCKTHON WM MCCIIEOBATEIBCKON NEATeNbHOCTH, MPH 3TOM TPaMOTHO
HCIOJIb30BATh U3yYEHHBIM MOHATUIHBIN anmnapaT Kypca (U3MKH, COIPOBOXKAATh BBICTYIUIEHUE NIpE3eHTaLnel;

IIPU BBIMOJIHEHUH YYE€OHBIX TNPOEKTOB M HCCIIEAOBAaHUN (U3UYECKUX IPOLECCOB PACHPENesiTh OO0S3aHHOCTH B TPYNIE B COOTBETCTBHU C
[IOCTaBJIIEHHBIMU 3a/la4aMH, CJIEIUTh 3a BBIIOJHEHHMEM IUIaHA JAECHCTBUM M KOPPEKTHPOBATH €ro, aJeKBAaTHO OLEHMBATh COOCTBEHHBIN BKJIAJ B
JeSITeIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, IPOSBIISS TOTOBHOCTh pa3pemaTh KOH(IUKTEHI.

K koH1y 00y4eHus B 9 kjacce npeaMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y O0yUarOIUXCsS YMEHUI:

WCTIOJIH30BATh MOHATHUS: CUCTEMA OTCUYETA, MAaTepUAIIbHAS TOUYKA, TPACKTOPHSI, OTHOCUTEILHOCTh MEXaHMUECKOTO JIBMKEeHUs, Aedopmarus (ynpyras,
IUTACTUYECKas), TPEHHE, HEHTPOCTPEMUTEILHOE YCKOPEHNE, HEBECOMOCTD U MEPErpy3KH, HEHTP TSHKECTH, a0COIIOTHO TBEPJOE TEJIO, LIEHTP TAKECTU
TBEPIOTO TeJa, PaBHOBECHE, MEXaHMYECKHE KOJeOaHWS W BOJHBI, 3BYK, MH(Pa3BYK M YIbTPa3BYK, OSJICKTPOMArHUTHBIC BOJIHBI, IIKaJa
JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M AAJbHO30PKOCTb, CIEKTPbl HCIIYCKaHHMs M IOIJIOLICHUs, aib(pa, O0era- M ramMma-u3iydyeHus,
M30TOIIbI, sIepHasi SHEPTreTUKA;
pa3nuyarh sIBIeHUS (paBHOMEPHOE M HEpaBHOMEPHOE MPSAMOJIMHEHHOE [BUXKEHHE, PABHOYCKOPEHHOE IpPSIMOJIMHEHHOE ABHM)KEHHE, CBOOOIHOE
NaJieHUE TeJl, pABHOMEPHOE JABM)KEHUE 110 OKPYKHOCTH, B3aUMOJECICTBUE TEJl, pEaKTUBHOE JBUKEHHE, KOJeOaTenbHOE NBUKEHHUE (3aTyXawollue U
BBIHY)K/JICHHbIE KOJe0aHMsI), pe30HAHC, BOJIHOBOE JABIIKEHHE, OTPaKEHHE 3BYKa, NMPSIMOJIMHENHHOE PacHpOCTpaHEHUE, OTPAKEHUE U IPEIOMIICHUE
CBETa, IOJIHOE BHYTPEHHEE OTPAXXCHHE CBETa, PA3JIOKEHUE OEIOro CBeTa B CIEKTP U CI0XKEHHE CHEKTPalbHBIX LIBETOB, JUCIEPCHUS CBETA,
€CTECTBEHHAsl pPaJMOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEHUATOrO CIIEKTPa M3JIy4eHHs ) 0 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacrio3HaBaTh HPOSIBIEHUE U3YYCHHBIX (M3MUECKUX SIBICHUI B OKpYXKamolleM MHUpe (B TOM 4yucie (U3NYECKUe SBICHHS B MPHUPOJIE: MPUIUBBI U
OTJIUBBI, JBHKeHUE I1aHeT COJIHEYHON CHUCTEMBbl, PEaKTUBHOE JABM)KEHHE JKUBBIX OPIaHM3MOB, BOCHPHITHE 3BYKOB XHUBOTHBIMH, 3€MJIETPSACEHUE,
celicMUYecKHe BOJIHBI, I[yHaMH, 9XO, IIBETa TeJ, ONTHYECKUE SIBICHUS B HPUPOE, OMOIOrHYecKoe AEHCTBHE BHJIUMOIO, YIbTPa(HOIETOBOIO U
PEHTTEHOBCKOTO U3JIy4Y€HHH, €CTeCTBEHHBIH paJMOaKTUBHBIM (OH, KOCMHYECKHE Jy4YHd, PaJUOAaKTHUBHOE H3JIyY€HUE NPUPOJHBIX MHUHEPAJIOB,
JieicTBUE PaJMOAKTUBHBIX M3Iy4E€HUI Ha OpraHu3M 4ejIoBeKa), IIPU ATOM MEPEeBOIUTh MPAKTUYECKYIO 33Jauy B yUeOHYI0, BBIJICIAThH CYIIIECTBEHHbIE
cBOMcTBa (IpU3HAKN) PU3NYECKUX SBIICHUM;
OIMCHIBATh M3YYCHHbIE CBOMCTBA Tel M (PU3MUECKUE SIBICHUS, MCIIONB3Ysd (U3MUECKUE BEJIWYMHBI (CPEeIHSSI M MTHOBEHHAs CKOPOCThb Teja IpH
HEpPaBHOMEPHOM [JBMKEHUH, YCKOpPEHHE, IMEepeMelleHUe, MyTh, YIJIOBas CKOpPOCTb, CHJa TPEHHUs, CWJIa YIOPYTOCTH, CHJIa TSXKECTH, YCKOpEHHE
CcBOOO/IHOTrO MaJIeHus], BEC Tela, UMITYJIbC TeJla, UMITYJIbC CUJIbI, MEXaHWYeckasi paboTa ¥ MOUIHOCTb, MOTEHIMAIbHAS SHEPT U Tella, OIHATOrO Haj
MIOBEPXHOCTBIO 3€MJIM, MOTEHLMAIbHASL DHEPIUs CKATOW NMPYXKHUHBI, KUHETUYECKasl HEPIUs, MOJIHAsg MEXaHU4YeCcKas dHEprus, NEpUoj M 4acToTa
KojeOaHui, JJIMHa BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTelb MPEIOMIICHHS Cpeibl), MPH OMUCAHUU IPaBUILHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIOJIB3YEMbIX BEIMYMH, 0003HAUEHUS U €AMHHUIBI (PU3NYECKHX BEIMYMH, HAXOJIUTh (POPMYIIBI, CBSA3BIBAIOIINE
JNaHHYIO (PU3MYECKYIO BETUUYHUHY C JPYTMMU BETUYMHAMU, CTPOUTH IPaUKU U3y4YE€HHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIMYUH;



XapaKTepu30BaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS U IIPOLIECCHI, UCIIOJIb3Ysl 3aKOH COXPAHEHUS SHEPTHH, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHLIUI
CYNEpIO3UIMKA CHJI, IPUHIUI OTHOCUTENbHOCTH ["anmmiies, 3akoHbl HbpIOTOHA, 3aKOH COXpaHEHMS HMITYJIbCA, 3aKOHBI OTPAXKECHUS M MPETOMIICHUS
CBETa, 3aKOHBbl COXPAHEHHUs 3apsA70BOrO M MAacCOBOIO YHUCEN NPH SACPHBIX peaKUUsaX, IPU 3TOM JaBaTh CIOBECHYI (DOpPMYJIMpPOBKY 3aKOHa U
3aIlMCBIBATh €70 MATEMAaTHYECKOE BHIPAXKECHNUE;

OOBSICHATh (PU3NYECKHUE IPOLECChl M CBOIMCTBA Tel, B TOM YHUCIE U B KOHTEKCTE CUTyallMid MPAKTMKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBIABISTH
MPUYMHHO-CJICICTBCHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX IAroB ¢ OMOpOM Ha 2—3 M3y4YCHHBIX CBOMCTBA (PM3UYECKUX SIBICHUM,
(bU3NYEeCKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a1a9u (ONHUPAIOIINECcs HAa CHCTEMY U3 2—3 ypaBHEHHUH ), HCIIONB3YsI 3aKOHBI M (JOPMYIIBI, CBSI3BIBAIONINE (PU3HMUECKUE BETMIUHBL:
Ha OCHOBE aHajM3a YCJOBMs 3aJayd 3allMChIBaTh KPATKOE YCJIOBHE, BBIABJIATH HEIOCTAIOIIME WM W30BITOYHBIC JAaHHBIE, BBHIOMPATh 3aKOHBI U
(dbopMyIIbl, HEOOXOAMMBIE JUIsl PELICHHUS, IIPOBOANTE PACUETHI M OLEHUBATH PEATMCTUYHOCTD OJTYYSHHOTO 3HAaYCHUsT (PU3NIECKOM BEITMUNHBL;
pacrio3HaBaTh HpPOOJEMbI, KOTOPbIE MOXKHO PpEIIUTh NPH HOMOIIM (PU3MYECKUX METOJOB, HCIOIb3YysS ONHCAHUE MWCCIEOBAaHUS, BbIIEIAThH
MIPOBEPSEMOE TPEATNOI0KEHUE, OIICHUBATh MPABHILHOCTh MOPSIKA MPOBEIACHUS HCCIEIOBAaHMS, JIENaTh BBIBOJBI, HHTEPIPETUPOBATH PE3YIbTATHI
HaAOJIOACHUH U OIBITOB;

MIPOBOJIUTH OIBITHI 0 HAOIIOACHUIO (PU3UYECKHX SBICHUN WM (PU3MUECKUX CBOMCTB Tel (M3y4eHHE BTOPOro 3akoHa HpioTOHA, 3aKOHA COXpaHEHHsI
SHEpPIuH, 3aBUCHUMOCTb IE€pHUO/a KOJICOAHUH MPYXKUHHOTO MAasTHUKA OT MacChl Ipy3a U KECTKOCTU HMPYKUHBl U HE3aBUCHUMOCTb OT aMIUIUTYIbI
MaJIbIX KOJIeOaHWH, MPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, Pa3joKeHHE OeNoTO CBETa B CIEKTP, U3yYCHHE CBOMCTB M300pak€HUS B TUIOCKOM
3epKaJie U CBOMCTB M300pakeHus MpeaMeTa B cobuparoleit J1MH3e, HaOM0JeHHe CIUIOIIHbBIX U IMHEWYaThIX CIIEKTPOB U3IY4EHHs): CAMOCTOSTENILHO
coOHpaTh YCTaHOBKY M3 U30BITOYHOTO HAOOpa 000pyI0OBaHHS, ONMCHIBATEH XOJI OIBITA M €TI0 Pe3yNbTaThl, (OPMYIUPOBATH BEIBOIBL,

IIPOBOJIUTh TPU HEOOXOIUMOCTH CEpHUI0 MPSIMBIX HW3MEPEHUH, OIpenesss cpelHee 3HAaueHUEe H3MepseMol BelW4YMHbI ((POKyCHOE paccTosHHE
coOuparoien JUH3bI), 000CHOBBIBATH BHIOOP CIIOC00a U3MEpPEHUSs (M3MEPUTEIHLHOTO TPUOOpa);

IIPOBOJIUTH HCCIIEI0OBAaHUE 3aBUCHUMOCTEH (PU3MUECKUX BEJIWYMH C HCIOJIb30BAaHUEM MNPSAMBIX M3MEPEHMH (3aBUCHMOCTh NMYTH OT BPEMEHHU INpHU
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HadallbHOW CKOPOCTH, NepHoja KoJeOaHWH MaTeMaTHYecKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH YIJa
OTpa)KEHMsI CBETa OT yIjia MaJeHHs M yrja HpeloMIIEHHUs OT yIla MajieHus): IUIaHUPOBaTh MCCIIEJOBAHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY,
(bUKCUpOBaTh PE3yNbTaThl TOTYYEHHOW 3aBUCHMOCTH (U3UYECKUX BEIWYMH B BHJE TaOMUI] W TpadUKOB, JelaTh BBIBOABI IO pe3yjbTaTaM
HCCIIEIOBaHMS;

MIPOBOJIUTh KOCBEHHBIC M3MEpPEHUS (U3NYECKUX BEIHYUH (CPETHSS CKOPOCTh M YCKOPEHHE Tella TPU PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHUE
CBOOOHOTO TAICHUS, )KECTKOCTD MPYKUHBI, KOAPOUIMESHT TPEHUS CKOJBKEHUS, MEXaHH4YecKasi padoTa ¥ MOIIIHOCTh, YaCTOTa U TIEPUOJT KOJIeOaHNH
MaTeMaTHYECKOro M MPYXHUHHOTO MAasATHUKOB, ONTHYECKas cuja coOMparoleil JIMH3bI, paJlloaKTUBHBIA (DOH): MIIAHUPOBATh U3MEPEHHs, COOMPATh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY ¥ BBIITOJHATH U3MEPEHUS, CIEYs MPEITI0KESHHON NHCTPYKIINH, BEIYUCIISATh 3HAUCHNE BETMYMHBI U aHAITM3HPOBATH
MOJTyYeHHbIE PE3yJIbTATHI C YUETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHUI;

co0JIroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;



pa3nuyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (DPM3MYECKUX MOJENEH: MaTepuanbHas TOYKa, aOCOIIOTHO TBEPJOE TEJNO, TOYEUHBI MCTOYHHMK CBETa,
JIy4, TOHKas JIMH34, IJIaHEeTapHas MOJEIb aTOMa, HYKJIOHHAs MOZEJIb aTOMHOTO S1pa;

XapaKTepu30BaTh IMPUHIMIBI JEHCTBUSA M3YYEHHBIX NMPHUOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOH Ha MX ONMMCaHMs (B TOM 4YMCIE: CHHIOMETD,
JATYUKH MTOJIOKEHHS, PACCTOSIHUS M YCKOPEHHsI, PaKeTa, 9X0J0T, OYKH, IEPUCKOT, (OTOAIAPaT, ONTUIECKUE CBETOBOIbI, CHIEKTPOCKOII, TO3UMETP,
kamepa Bunbcona), uconb3yst 3HaHUs O CBOMCTBaX (PU3NYECKUX SBJICHUI U HE0OX0AUMBble GU3NUECKHE 3aKOHOMEPHOCTH;

HCII0JIb30BaTh CXEMBbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOMCTB, U3MEPHUTENIbHBIX MPUOOPOB U TEXHOJIOIMYECKHUX IPOLIECCOB
IIPU PEeLIeHUN Y4eOHO-IIPaKTUYECKUX 3a/1a4, ONITHYECKUE CXEMbI 7S IOCTPOEHUS U300paKeHUH B INIOCKOM 3€pKajie U COOMpAOLIeH JIMH3E;
MPUBOANTH NPUMEPHI (HAXOAWUTh MH(DOPMAIUIO O MPHUMEPax) MPAKTHYECKOTO MCIOIb30BaHUS (U3NUYECKUX 3HAHWK B MOBCEAHEBHOM JKU3HU IS
obecrieyeHuss 0€30MAaCHOCTH MpH OOpallleHuH ¢ OpubopamMM W TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 37]0pOBbS M COOIIOAEHUS HOPM
9KOJIOTUYECKOIO ITOBEJICHUS B OKPYKAIOIIEH Cpelie;

OCYILLIECTBIIATh MMOMCK MHpOpMaLuu (GU3MUECKOro coiepkaHusi B MIHTepHeTe, caMOCTOATENbHO (POPMYIUpPYsT MOMCKOBBIM 3ampoc, HAXOIUTh IMYTH
OTIpeJIeJIEHUS IOCTOBEPHOCTH MOIy4eHHON HH(OPMAIK Ha OCHOBE UMEIOIINXCSI 3HAHUH U JOMOJHUTEIBHBIX HCTOYHUKOB;

UCIOJIb30BATh IIPU BBINOJIHEHUH Y4EOHBIX 3aJJaHUi HAyYHO-TIONYJISIPHYIO JIUTEpaTypy PU3UUECKOro COEpKaHMs, CIIPAaBOYHbIE MaTepHallbl, PECYpChI
cetu MHTEpHET, BIaaeTh NpuéMaMu KOHCIIEKTUPOBAHHS TEKCTa, peoOpa3oBaHus HH(PpOPMAIK U3 OHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

co3/1aBaTb COOCTBEHHbIE NMHUCbMEHHbIE M YCTHbIE COOOLIEHHS Ha OCHOBE MH(pOpPMAlMU M3 HECKOJIBKUX HMCTOYHMKOB (PM3MUECKOTO COAEpIKaHUs,
NyOJIMYHO TMPEACTaBIATh PE3YyibTAaThl NMPOEKTHOW WM HUCCIENOBATEIbCKON JI€ATENbHOCTH, MPH 3TOM TIPaMOTHO MCIOJIb30BATh H3YYEHHBIH
NOHATUIHBIN anmapaT H3y4aeMmoro pasziena (QHU3UKM M CONPOBOXKIATh BBICTYIUIEHHE IIpe3eHTalUel ¢ y4éToM OCOOEHHOCTEH ayAauTOpUHu
CBEPCTHUKOB.



3. TEMATHYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJIEMUYECKUX YACOB, OTBOJAUMbIX HA
OCBOEHHE KAKJIOM TEMBI YYEBHOI'O ITPEJJMETA M BO3MOKHOCTbh HCITIOJIb30BAHHWA 1O 3TOM TEME
IJIEKTPOHHbLIX (HU®POBBIX) OBPA3OBATEJIBHBIX PECYPCOB

7 KJIIACC (68 yacoB)

Ne HanmenoBanue pa3aenoB U TeEM IPOrpaMMbI KomnunuectBo DnekTpoHHbIe (MU POBHIE) 00pa30BaTEIbLHBIC PECYPCHI

H/ 1T AKAJICMHUUYCCKUX ABJISIFOIIIUECS y‘IGGHO-MCTOI{I/I‘ICCKI/IMI/I MaTepI/IaJIaMI/I

Yacos, (MynbTUMEIUHHBIE TPOTPAMMBI, SJIEKTPOHHBIE YUeOHUKU
OTBOAUMBIX HaA U 3aJaYHUKH, BHGKTpOHHI)Ie 6I/I6JII/IOT€KI/I, BI/IpTyaJIBHBIe
OCBOEHUE 1abopaToOpUH, UTPOBBIE TPOTPAMMBI, KOJUICKIIUN
KaXJI0TO pa3jerna U (POBBIX 00Pa30BATEIBHBIX PECYPCOB)
M TEMBI
Pa3nes 1. @usuka u eé posib B IO3HAHUM OKpPYsKaouero mupa (6 1)

1.1. dusznka — HayKa 0 IPUPOJIC 2 https://resh.edu.ru/subject/lesson/2603/main/

1.2. OU3NYECKUE BEITHINHBI 2 https://resh.edu.ru/subject/lesson/2602/main/

1.3. EcTecTBeHHO - HAy4YHBII METO/] IIO3HAHMSI 2 https://resh.edu.ru/subject/lesson/1526/main/

Pasnea 2. IlepBoHayasbHbIe CBeACHNS 0 CTPOCHUH BelecTBa (5 1)

2.1. CTpoeHue BelecTa 1 https://resh.edu.ru/subject/lesson/1533/main/

2.2. JIBr>keHUEe U B3aMMOJICHCTBHE 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/

Pa3nen 3. /IBu:kenne u B3anmoaeincTeme teda (21 4)

3.1. MexaHnuecKoe IBHKEHNE 3 https://resh.edu.ru/subject/lesson/1488/main/
https://resh.edu.ru/subject/lesson/1525/main/

3.2. Wuepius, Macca, TUIOTHOCTb 4 https://resh.edu.ru/subject/lesson/1531/main/
https://resh.edu.ru/subject/lesson/2601/main/

3.3. Cuna. Bugs! 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/

Pasznea 4. laBjenne TBEPABIX TeJl, )KMAKOCTEH U ra3os (21 v)
4.1. | JaBnenue. [lepenaua nasnenus TBEPABIMU TEIaMHU, 3 ‘ https://resh.edu.ru/subject/lesson/2971/main/



https://resh.edu.ru/subject/lesson/2603/main/
https://resh.edu.ru/subject/lesson/2602/main/
https://resh.edu.ru/subject/lesson/1526/main/
https://resh.edu.ru/subject/lesson/1533/main/
https://resh.edu.ru/subject/lesson/1534/main/
https://resh.edu.ru/subject/lesson/1532/main/
https://resh.edu.ru/subject/lesson/1488/main/
https://resh.edu.ru/subject/lesson/1525/main/
https://resh.edu.ru/subject/lesson/1531/main/
https://resh.edu.ru/subject/lesson/2601/main/
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/
https://resh.edu.ru/subject/lesson/2971/main/

KHUOKOCTAMH U Ira3aMu

4.2. JlaByieHre XUIKOCTH 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. ATMochepHOe JaBIIeHHE 6 https://resh.edu.ru/subject/lesson/1535/main/
https://resh.edu.ru/subject/lesson/2969/main/

4.4. JleiicTBHE KUAKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TEJIO 7 https://resh.edu.ru/subject/lesson/2968/main/
https://resh.edu.ru/subject/lesson/2967/main/

Pazjen 5. Pa6ora u momHocTh. JHeprus (12 v)

5.1. PabGora u MoImHOCTH 3 https://resh.edu.ru/subject/lesson/2965/main/

5.2. [TpocThie MeXaHU3MBbI 5 https://resh.edu.ru/subject/lesson/2963/main/
https://resh.edu.ru/subject/lesson/2962/main/

5.3. MexaHu4eckasi SHeprus 4 https://resh.edu.ru/subject/lesson/2597/main/

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

PesepBHoe Bpems (3 1)

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



https://resh.edu.ru/subject/lesson/2598/main/
https://resh.edu.ru/subject/lesson/1537/main/
https://resh.edu.ru/subject/lesson/1538/main/
https://resh.edu.ru/subject/lesson/1535/main/
https://resh.edu.ru/subject/lesson/2969/main/
https://resh.edu.ru/subject/lesson/2968/main/
https://resh.edu.ru/subject/lesson/2967/main/
https://resh.edu.ru/subject/lesson/2965/main/
https://resh.edu.ru/subject/lesson/2963/main/
https://resh.edu.ru/subject/lesson/2962/main/
https://resh.edu.ru/subject/lesson/2597/main/
https://resh.edu.ru/subject/lesson/2964/main/
https://resh.edu.ru/subject/lesson/3125/main/

8 KJIACC (68 uacos)

Ne HanmenoBanue pa3znesnoB U TeEM IPOrpamMMel KomunuectBo OnextponHbie (1M(poBbIe) 00pa3oBaTEIbHBIE PECYPCHI
1'[/ II AKAACMHNYCCKUX SABJISIFOIITUECA y‘IC6HO-MeTOI[I/I‘IeCKI/IMI/I Marc€puaiaMu

JacoB, (MynbTUMEIUHHBIE IPOTrPAMMBI, 3JIEKTPOHHBIE YUEOHUKU

OTBOAUMBIX Ha " 3aJIa4YHUKHU, DJICKTPOHHBIC 6I/I6J'II/IOT€KI/I, BUPTYAJIbHBIC
OCBOCHUE nabopaTopuu, UTPOBBIE POTPAMMBI, KOJUIEKIIUU
KaXJIOTO pa3jena U (ppoBBIX 00Pa30BATEIBHBIX PECYPCOB)
" TCMBbI
Paznea 1. TensioBble siBjeHus (28 1)

1.1. | CtpoeHue U CBOMCTBA BEIECTBA 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. | TennoBbIC MPOLIECCHI 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/

Pa3nen 2. DiekTpuyeckue 1 MarHuTHele sisjienus (37 4)
2.1. | DnexTpudeckue 3apsibl. 3apspKEHHBIE Tela U UX 7 https://resh.edu.ru/subject/lesson/2983/main/
B3aUMOJIENCTBIE https://resh.edu.ru/subject/lesson/1540/main/

2.2. | ITocTOSIHHBIH NIEKTPUUECKUI 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/2981/main/
https://resh.edu.ru/subject/lesson/2588/main/

2.3. | MaruuTHbI€E SIBIEHUS 6 https://resh.edu.ru/subject/lesson/2978/main/
https://resh.edu.ru/subject/lesson/1541/main/

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



https://resh.edu.ru/subject/lesson/2595/main/
https://resh.edu.ru/subject/lesson/2594/main/
https://resh.edu.ru/subject/lesson/2989/main/
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/
https://resh.edu.ru/subject/lesson/2983/main/
https://resh.edu.ru/subject/lesson/1540/main/
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/2981/main/
https://resh.edu.ru/subject/lesson/2588/main/
https://resh.edu.ru/subject/lesson/2978/main/
https://resh.edu.ru/subject/lesson/1541/main/
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/

PesepBHoe Bpems (3 1)



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

9 KJIACC (102 uaca)

Ne HanmenoBanue pa3znesnoB U TeEM IPOrpamMMel KomunuectBo OnextponHbie (1M(poBbIe) 00pa3oBaTEIbHBIE PECYPCHI
H/ 11 AKAACMHNYCCKUX SABJISIFOIITUECA y‘le6HO-MeTOI[I/I‘leCKI/IMI/I Marc€puaiaMu

JacoB, (MynbTUMEIUHHBIE IPOTrPAMMBI, 3JIEKTPOHHBIE YUEOHUKU

OTBOAUMBIX Ha " 3aJIa4YHUKHU, DJICKTPOHHBIC 6I/I6J'II/IOTCKI/I, BUPTYAJIbHBIC
OCBOCHUE nabopaTopuu, UTPOBBIE IPOTPAMMBI, KOJUIEKIIUU
Ka)KIoro paszueina U (ppoBBIX 00Pa30BATEIBHBIX PECYPCOB)
" TCMBbI
Paznen 1. Mexannuyeckue siiaenus (40 4)

1.1. MexaHudeckoe ABUKEHHUE U CIIOCOOBI €r0 OIMMCAHUS 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. BzaumopeiictBue 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 COXPaHEHMSI 10 https://resh.edu.ru/subject/lesson/1542/main/

Pasnen 2. Mexanuyeckue koJjie0anus U BoJHbI (15 1)

2.1. Mexanndyeckue Kojiebanus 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/

Pa3nen 3. DjeKTpOMArHuTHOE N0JI€ H 3JIEKTPOMATHUTHBIE BOJHBI (6 1)



https://resh.edu.ru/subject/lesson/3127/main/
https://resh.edu.ru/subject/lesson/3128/main/
https://resh.edu.ru/subject/lesson/2977/main/
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/
https://resh.edu.ru/subject/lesson/1542/main/
https://resh.edu.ru/subject/lesson/3020/main/
https://resh.edu.ru/subject/lesson/3019/main/
https://resh.edu.ru/subject/lesson/3018/main/
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/

3.1. DJIEKTPOMAarHUTHOE I10JI€ U 3JICKTPOMArHUTHBIE 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/

Pasnen 4. CeroBbie siBjieHus (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. JIuH3BI 1 onTHYECKHE TPUOOPHI 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. Paznosxenue 6€10ro CBETa B CIIEKTP 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/

Pa3nen 5. KBanToBble siBjieHus (17 1)

5.1. Hcnyckanue U MorjolieHne CBeTa aTOMOM 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. CrtpoeHne aTOMHOTO sijpa 6 https://resh.edu.ru/subject/lesson/2990/main/

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

IloBTOpUTEIHLHO-0000 a0 MOAYJIb (9 1)
6.1. | IloBTopenue u o0OoOIIEHHE copepkaHus Kypca pusuku 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/



https://resh.edu.ru/subject/lesson/3010/main/
https://resh.edu.ru/subject/lesson/3008/main/
https://resh.edu.ru/subject/lesson/2584/main/
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/
https://resh.edu.ru/subject/lesson/3004/main/
https://resh.edu.ru/subject/lesson/3003/main/
https://resh.edu.ru/subject/lesson/3001/main/
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/
https://resh.edu.ru/subject/lesson/2997/main/
https://resh.edu.ru/subject/lesson/2996/main/
https://resh.edu.ru/subject/lesson/2995/main/
https://resh.edu.ru/subject/lesson/2990/main/
https://resh.edu.ru/subject/lesson/1544/main/
https://resh.edu.ru/subject/lesson/2994/main/
https://resh.edu.ru/subject/lesson/1545/main/
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. MPOBEPSEMBIE IPEIMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOI OFPA30OBATEJBHOI MMTPOI'PAMMBI OCHOBHOI'O OBIIETO
OBPA30OBAHUSA

7 KJIACC
Koa nposepsiemoro . .
pesyabTara IIpoBepsieMble IpenMeTHBIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI OCHOBHOTO 001IIeT0 00pa30BaHUs
1.1 HCTIOJIb30BATh N3YUCHHBIC TIOHATHS
1.2 pa3nuvaTh SBICHUS 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPHPYIOIINX JAHHOE (PH3HYECKOE SBICHUC
13 pacro3HaBaTh MPOSIBICHHE M3YUYEHHBIX (PM3MYECKUX SABICHUH B OKPY/KAIOIIEM MHUPE, B TOM 4HCie (U3MUYESCKHE SIBICHHUS B IIPHUPOJIE,
MIPY 3TOM NIEPEBONUTH MPAKTUUCCKYIO 331a4y B yueOHYIO, BBIICISITH CYIIECTBEHHbBIC CBOWCTBA (TIPH3HAKY) (PU3NUIECKUX SBICHHUIMA
OIMCHIBATh M3ydYCHHBIE CBOWCTBA TEN W (DHU3MUYECKHME SBJICHHUS, HCIONB3YS (U3MUYCCKHE BEIMYMHBI, TPH OMMCAHHHM IPABUILHO
14 TPaKTOBAaTh (PM3MUYECKUI CMBICI HCIIOJIB3YEMBIX BEJIMUYHMH, MX 0003HAYECHUS W €AMHHIBI (DH3UUECCKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
' CBSI3BIBAIONINE AHHYIO (QU3UYECKYIO BEIUYMHY C APYTHMMHU BEITHYUHAMH, CTPOUTH IPAQUKH U3YyUCHHBIX 3aBUCHMOCTEH (PHU3MYECKUX
BEJIMYHUH
15 XapaKTepH30BaTh CBOMCTBA Tel, (PU3MUCCKHUE SIBJICHUSA W IMPOIECCHI, UCIIONB3Ysl M3YUCHHBIC 3aKOHBI, MIPH 3TOM JaBaTh CJIOBECHYIO

(bOpMy.]'IPIpOBKy 3aKOHa U 3alIMCbIBATH €0 MATEMATUYCCKOC BLIPAKCHUC

OOBSICHATD (PU3MUecKue SIBICHMS, TIPOIECCHl W CBOWCTBA TEIN, B TOM YWCIE M B KOHTEKCTE CHTYallHi HMPaKTHKO-OPHEHTHPOBAHHOTO
1.6 XapakTepa: BBISBISATh NPHYMHHO-CIICACTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHHE M3 | — 2 JIOTHYECKMX IIaroB ¢ omopod Ha 1 — 2
W3yUYCHHBIX CBOMCTBA (PU3NUECKUX SIBICHUH, (PU3NIECKUX 3aKOHA HIIH 3aKOHOMEPHOCTH

pemarb pacuéTHbe 3amadu B 1 — 2 meHCTBHUS, MCMONB3YS 3aKOHBI U (DOPMYIBI, CBS3BIBAIOMINE (DU3UUECKUE BEIMYMHB: HA OCHOBE
17 aHallM3a yCIIOBHS 3aJjaud 3alMChIBaTh KPATKOE YCIOBHE, MOJACTABIATh (PU3HUECKUE BEIMYUHBI B ()OPMYJIBI U MPOBOAMUTH PACUETHI,
' HAaXOIUTh CIIPABOYHBIC IaHHBIE, HEOOXOAWMBIC IUI PEIICHHs 3a1ad, OLEHWBATH PEATHCTHYHOCTH IIONyYCHHOW (PH3MUECKOM
BEJIMYMHBI

pacrto3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEUINTh MPU MOMOIM (PU3MYECKHUX METO/IOB, B OMHMCAHUM HCCIICAOBAaHUS BBLICTATH
1.8 MpoBepsieMOe TPENNOIOKEHHE (THIIOTE3Y), pa3indaTh W WHTEPIPETUPOBATH MOIYYCHHEBIA pe3yiIbTaT, HAXOAUTh OMIMOKH B XOZE
OIBITA, JAEJIaTh BBIBOJBI IO €r0 pe3yJibTaTaM

19 MPOBOJIUTH OIBITHI 10 HAOMIOAEHUIO (PHU3MUECKUX SABICHHH WM (U3NYECKHX CBOWCTB Tel: (OPMYJIHpPOBATh MPOBEPSIEMbIC
' MPEIIOI0KEHNs, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYIOBAaHNS, 3aITUCHIBATE X0l ONBITA U (JOPMYITHPOBATH BHIBOJIBI

110 BBITIOJTHSITh MIPSIMBIE H3MEPEHHSI C UCTIOIH30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, 3aMUCHIBAT MTOKAa3aHUsI TPHUOOPOB € yUETOM
' 3aJJaHHOW a0CONFOTHOW IOTPENTHOCTH H3MEPEHHUI

OpOBOAWUTL HMCCIICAOBAHWE 3aBHCHUMOCTH OJHOM (1)I/I3I/I‘IGCKOﬁ BCJIMYHUHBI OT Z[perfI C HCIOJIB30BAHHUEM IIPSAMBIX I/ISMepeHI/Iﬁ,
111 y4aCcTBOBaTh B IIJIaHUPOBAHWUU yqe6Horo HnCCJICA1O0BaHUsI, CO6I/IpaTL YCTAaHOBKY W BBINOJHATL U3MCPCHUSA, CICAYs MPCIAIOKCHHOMY
IJ1any, (1)I/IKCI/IpOBaTI) PE3YIbTATHI HOqueHHOﬁ 3aBUCUMOCTH (I)I/ISI/I‘ICCKI/IX BCJIMYMH B BUAC MPECAIIOKCHHBIX Ta6J'II/II_I n I"pa(l)I/IKOB,
JACJIaTh BBIBOJBI IO PE3YyJIbTaTaM HCCIICOBAHUA

MPOBOAUTH KOCBCHHBIC U3MCEPCHUS (1)I/I3I/I‘{€CKI/IX BCJIMYHUH, CICOyA Hpe}lJ'[O)KCHHOI‘/‘I HWHCTPYKIUHW: MPHU BBIITOJTHCHUN H3MepeHHI71

1.12 o
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYMCJIATH 3HAYCHUC HCKOMOM BECJIMYHHBI




Koa nposepsiemoro

HpOBepﬂeMble NPEeAMETHbIC PE3YJbTAaTbl OCBOCHUSA OCHOBHOI 06pa3OBaTeJ1]>HOI7[ nporpamMmmMmbl OCHOBHOI'O oo1Iero 06pa303aﬂnﬁ

pe3yiabTara
1.13 cOOJIIO/IaTh MpaBUJIa TEXHUKH 0€30IaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyIOBaHHEM
YKa3bIBaTh MPHHIUIEI 1HCTBUS MPHOOPOB ¥ TEXHUIECKUX YCTPOMCTB, XapaKTEepHU30BATh MPHHIIUIE ICHCTBUS H3YIEHHBIX IPHOOPOB
1.14 U TEXHUYECKUX YCTPOMCTB C TOMOINBIO MX ONHKCAHUS, UCIONB3ys 3HAHUS O CBOMCTBAaX (U3MUSCKUX SBICHUH U HEOOXOIUMEIC
(u3nYeCcKe 3aKOHBI U 3aKOHOMEPHOCTH
MPUBOIUTH MIPUMEPH! (HAXOAUTh HH(POPMALIMIO O IIPUMEPaxX) MPAaKTHUECKOTO HCIOIb30BAaHUA (PM3UIECKUX 3HAHWN B TOBCETHEBHOM
1.15 KHU3HH IUIA 00ecrieueHns: 0e30MacHOCTH MpU OOpallleHun ¢ IPUOOpaMH M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHCHHS 3I0POBbS U
COOJTIOAEHVSI HOPM DKOJIOTHIECKOT0 OBEACHISI B OKpY)KatoUIel cpere
OCYIIECTBIATE OTOOP MCTOYHHUKOB MH(MOPMALUH B ceTH HTEpHET B COOTBETCTBHHU C 3aJaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE
1.16 HUMCIONIUXCS 3HAHUN M MyTEM CpPaBHEHMS PA3JUYHBIX MCTOYHUKOB BBIIENATh HH(OPMAIUIO, KOTOPAs SBJSIETCS MPOTHBOPESUHBOM
WA MOYKET OBITh HEIOCTOBEPHOM
MCTIOJIb30BAaTh MPH BBIMOJHEHHUHM YYEOHBIX 3aJaHUN HAYYHOIOMYJISAPHYIO JHTEPATypy (HU3UYECKOTO COACPIKAHWsS, CIPAaBOYHBIC
1.17 MaTepHalbl, pecypchl ceTu MHTepHeT, BiajeTh MpuéMaMu KOHCIEKTHPOBAHHS TEKCTa, NMpeoOpa3oBaHUs WH(POPMAIMU U3 OIXHOU
3HAKOBOH CHCTEMBI B JIPYTYIO
CO3M1aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS HA OCHOBE 2 — 3 MCTOYHUKOB HMH(pOpPMAIUH (DU3MIECKOTO
1.18 COJICPIKaHMsSI, B TOM YHCJIE MyOJIMYIHO JeaTh KPATKHE COOOIICHHS O Pe3yIbTaTax MPOCKTOB MM YUEOHBIX UCCICIOBAHUM, MPH 3TOM
TPaMOTHO HCIOJB30BaTh N3yUCHHBIN MOHATHHHBIN anmapaT Kypca (GU3HKH, COPOBOXKIATh BEICTYIUICHHE Ipe3eHTaIen
IIPY BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHMIN paclpelessiTh OOS3aHHOCTH B TPYIIIE B COOTBETCTBHUHU C IOCTABICHHBIMU
1.19 3aJjadyaMHd, CICIHWTh 32 BBIIOJIHCHWEM IUIaHa ACHCTBUI, aJeKBaTHO OIEHHBATh COOCTBEHHBIH BKIAA B IESITEIHHOCTH TPYIIIIE,
BEICTpanBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBIE, YIUTHIBAass MHCHHE OKPYKAIOIIHX
8 KJIACC
Konx npoBepsiemoro . .
pesyabTata IIpoBepsieMble peaMeTHBIE Pe3yJIbTATHI 0CBOEHUsI OCHOBHOIT 00pa30BaTeJIbHOI MPOrpaMMbI OCHOBHOT'O 001I[ero 00pa30BaHUs
1.1 WCIIOJIb30BATh OHATHUS
1.2 pas3jndaTh ABJICHUS 10 ONTMCAHUIO UX XaPAKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIINX TaHHOC (1)I/I3I/I‘ICCKOC SIBJICHUEC
13 pacIio3HaBaTh MPOSBICHIE U3YYCHHBIX (PH3MUYCCKUX SIBICHUN B OKPYKAIOIIEM MHpPE, B TOM YHCIE (PH3HUCCKHE SBICHUS B PUPOAE, TIPU
9TOM TIEPEBOJIUTH MPAKTHUYECKYIO 3aJ1a4y B YUeOHYIO, BBIJICNIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH) (PU3WUYECKUX SIBICHUI
OINMCHIBATh W3YYCHHBIC CBOWCTBA TeNl W (PU3HUYCCKHE SBICHUS, HCIONB3YyS (DU3MYECKHE BEIHYUHEI, MPH OIHCAHWU IIPABHILHO
14 TPaKTOBAaTh (PUIMUCSCKHUI CMBICI HWCIIONB3YyEMBIX BEIHYHMH, O0O3HAUEHWS W CAWHHUIBI (PH3MYECKUX BEIHYMH, HAXOIHUTH (POPMYIIHL,
CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYI0 BEIMYMHY C APYTUMH BETUYMHAMH, CTPOUTH I'padMKH M3yYCHHBIX 3aBHCHMOCTEH (pr3nueckux
BEJIMYHH
15 XapaKTepH30BaTh CBOMCTBa Tel, (PU3MYECKUE SBICHUSI M IMPOIECCHI, UCIONB3YS H3YYCHHBIC 3aKOHBI, IPU ITOM JaBaTh CIOBECHYIO
(hOpMyYITHPOBKY 3aKOHA M 3aITUCHIBATH €r0 MATEMATHYCCKOE BBIPAKCHHUE
1.6 OOBSICHATh (PH3HUYECKHE MPOLECCH M CBOMCTBA TEJN, B TOM YHCJIC U B KOHTEKCTE CHUTYaIlMid MPaKTUKO-OPHEHTHPOBAHHOTO XapakKrepa:




Kon nposepsiemoro
pe3yabTara

Hp03epﬂeM1>1e NpeaAMETHbIEC PE3YyJbTaThl OCBOCHUA OCHOBHOI1 OﬁpaSOBaTeJ’lLHOﬁ nporpamMmmbl OCHOBHOI'O oo1Iero oﬁpasosaﬂnﬂ

BBISIBJIATH IPUYMHHO-CIICJICTBEHHBIE CBS3U, CTPOUTH 00BsICHEHHE U3 1 — 2 JIOTHYEeCKUX IIaroB ¢ MOMOIIb0 1 — 2 U3y4eHHBIX CBOWCTBA
(m3IecKuX SBICHUN, PU3NISCKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemarb pacuéTHeIe 3amauu B 2 — 3 NEHCTBUS, WCIONB3YS 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOINUE (PU3MUYCCKHAE BEIUYMHBI: Ha OCHOBE
aHaJIM3a YCJOBUA 3aJlaud 3allMChIBaTh KPaTKOE YCJIOBHE, BBISBJISTH HENOCTATOK NAHHBIX Ui PELICHUs 3aJadd, BHIOMpaTh 3aKOHBI U
(dhopMmynbel, HeoOXoAWMBIE I €€ pPEelIeHUs, MPOBOAUTH PAacdéThl M CPABHUBATH IIONYYCHHOE 3HAUYCHHWE (H3MUYCCKOH BEITHUIMHBI
C U3BECTHBIMH JAHHBIMH

1.8

pacno3HaBaThb Hp06HeMI>I, KOTOPBIC MOXKHO PCIIUTE ITPHU ITIOMOIITH (I)I/ISI/I‘IGCKI/IX MECTOIOB, UCIIOJIB3Ys OIMMCAHUE UCCICAOBAHUA, BBIACIIATH
IIPOBEPACMOC IPCAITIOTI0KECHNUE, ONCHUBATH NPABUIIBHOCTD MOPAAKA ITPOBECACHUA HUCCIICIOBAHUA, N€J1aTh BBIBOJIBI

1.9

MPOBOJIUTH OIBITHL 10 HAOMIOAEHUIO (PU3MYECKUX SBIEHUM WM (U3MYECKUX CBOKMCTB Teil: (HOpMYyITUPOBATH MPOBEPSEMbIE
TPEATIONIOKECHHUS, COOMPATh YCTAHOBKY M3 ITPEUIOKEHHOT0 000PYIOBAHNS, OTIMCHIBATH XOJI OIBITA X (OPMYIHPOBATH BEIBOIBI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHHUS C UCIIONF30BAaHIEM aHAIOTOBBIX MPUOOPOB U AATYMKOB (PU3UYECKUX BEJIIMUYHMH, CPAaBHUBATH PE3yJbTaThI
W3MEpEeHUH C yUE€TOM 3aJJaHHOH a0COJTFOTHON MOTPEIIHOCTH

1.11

MPOBOANTE HCCIENOBAaHUE 3aBUCHMOCTH OJHOW (DM3UYECKOW BEIMYMHBI OT JAPYTOM C WCIIONB30BAHHEM TIPSMBIX H3MEPEHUH:
TUTAHUPOBATh MCCIIeI0OBaHue, COOMPATh YCTAHOBKY M BBITIOIHSTD U3MEPEHUS, CIISAYs MIPEI0KEHHOMY TJIaHy, (UKCHUPOBATh PE3yJIbTaThI
MOJTyYEHHOH 3aBUCHMOCTH B BUJIE TaOJIUIl U TpaMKOB, JeJIaTh BHIBOJIBI IO Pe3yabTaTaM MCCIeI0BaHUS

1.12

MPOBOANTE KOCBEHHBIC M3MEpEHHs (PU3NIECKUX BEIUYHH: INIAHUPOBATh U3MEPEHHS, COOUPATH IKCTIEPUMEHTANBHYIO YCTAHOBKY, CIICHYS
MIPEJJI0KEHHOW WHCTPYKIIMHU, M BEIYMCIISATH 3HAYCHUE BETUYUHBI

1.13

cOOJIFOIaTh MpaBWIIa TEXHUKH 0€30IaCHOCTH NIPU paboTe ¢ 1ab0paTOPHBEIM 000pYIOBaHHEM

1.14

XapaKTepHU30BaTh MPUHIMIIE JEHCTBUS N3YyUCHHBIX PHOOPOB U TEXHUYIECKUX YCTPOMCTB C OMOPOI HA UX OMMCAHUS, UCTIONIB3YS 3HAHUS
0 CBOIcTBax (PM3MUECKUX SIBICHUH 1 HEOOXOIMMBIE (pr3MIecKre 3aKOHOMEPHOCTH

1.15

pacno3HaBaTh IPOCTHIC TCXHUYCCKHUE YCTPOﬁCTBa 1 N3MEPUTCIIBHBIC HpI/I60pLI II0 CXeMaM U CXEMAaTHYHBIM PHUCYHKaM, COCTaBJIATH
CXEMBbI JJICKTPHUYCCKUX Lenei ¢ TMociaeIoBaTeIbHBIM U nmapajuiCJIbHbIM COCIUHCHUEM DJBJICMCHTOB, pasjin4das YCJIOBHBIC 0003HaYCHUS
OJICMCHTOB JJICKTPUYCCKUX nernei

1.16

IPUBOIUTH MPUMEPHl (HAXOAUTh MH(OPMALUIO O MpUMEpax) MPAKTUYECKOTO HCIOJIB30BaHUS (DU3HMUECKUX 3HAHWH B IOBCEIHEBHOM
KU3HM UL oOecrieueHus Oe30MacHOCTH NMpH OOpallleHHH ¢ IpubopamMHM M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 370POBBS U
COOJIFOJICHHS] HOPM SKOJIOTHYECKOTO TIOBEICHHUSI B OKpY>KarolleH cpesie

1.17

OCYIIECTBIIATE IMOMCK HH(pOpMaNy (PU3NIECKOTO COACPKaHHUs B ceTH MHTepHeT, Ha OCHOBE MMEIOIINXCS 3HAHUIM U MyTEM CpaBHEHUSI
JOTOJTHUTEIBHBIX HICTOYHUKOB BBLICIATH HH(OPMAITHIO, KOTOpAast IBISIETCS] TPOTHBOPEUNBON MII MOXKET ObITh HEJJOCTOBEPHOM

1.18

UCIIONIB30BAaTh TIPH BBINOJHEHUH YYEOHBIX 3a/laHWil HAayYHO-TIOMYISIPHYIO JINTEPATYpy (HU3NYECKOTO CONEep)KaHMs, CIIPaBOYHBIC
MaTepHanbl, pecypcsl ceTh VIHTepHET; BiageTh NpHéMaMy KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMS HHGOPMALMH W3 OJHOM
3HAKOBOM CHCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M KpaTKUE YCTHBIE cooOmeHus, 0000mas WHQOPMALMI0 M3 HECKOJIBKHX HCTOYHHKOB
(buzruecKoro copepikaHus, B TOM YHCIE MyOJUYHO MPEJCTABIATh PE3YJIbTAThl MPOSKTHON WM MCCIICIOBATENBCKON JSSITEIbHOCTH, IPU
9TOM I'PaMOTHO MCIOJIb30BATh U3yUCHHBIN MOHATHIHBIA anmapaT Kypca (PU3HMKH, COITPOBOXKIATh BBICTYIJICHHE MTPE3CHTAIlHCH




Kon nposepsiemoro

Hp03epﬂeM1>1e NpeaAMETHbIEC PE3YyJbTaThl OCBOCHUA OCHOBHOI1 OﬁpaSOBaTeJ’lLHOﬁ nporpamMmmbl OCHOBHOI'O oo1Iero oﬁpasonaﬂnﬂ

pe3yabTara

TIPH BBITOJIHEHHN YUeOHBIX IPOEKTOB M UCCIEA0BAHUH (PM3HMYECKUX TPOIIECCOB paclpeesaTh 00s13aHHOCTH B IPYIIE B COOTBETCTBUH C

1.20 MIOCTaBJICHHBIMH 3aJadaMy, CIE€ANUTH 3a BBHINOJHEHHWEM IIIaHa AEHCTBHH M KOPPEKTHPOBATh €ro, afeKBaTHO OIEHMBATh COOCTBEHHBIM
BKJIAJ B JICSITEJILHOCTh TPYIIIBI, BRICTPANBATh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, IPOSBIISASA TOTOBHOCTh Pa3peniaTh KOHMINKTHI

9 KJIACC
Koa nposepsiemoro IIposepsiembie NpeAMeTHBIE Pe3yJILTAThI 0CBOCHHs OCHOBHOK 00pa30BaTe/IbHOM POrpaMMbl OCHOBHOI'O 00111ero
pedyJjabTara 06p330BaHI/Iﬂ

1.1 VCTIOJIB30BATh U3Y4YEHHBIE TOHSATHS

1.2 pa3nuyaTh SBICHHS 10 ONMMCAHHIO X XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPHPYIONINX JaHHOE (DH3HIECKOE SBICHHE

13 pacIio3HaBaTh NMPOSBICHUE W3YYCHHBIX (PM3MUECKUX SIBICHUN B OKpPYXAIOLIEM MHUpE, B TOM 4HCIe (U3MYECKUE SIBICHUS B NMPUPOAE, IPU
3TOM TE€PEBOINTH MPAKTUIECKYIO 33139y B yI€OHYIO, BBIIEISThH CyIIECTBEHHbIE CBOWCTBA (MPU3HAKHN) (DM3HIECKHX SBICHHI
OTUCHIBATh N3y4YCHHBIE CBOMCTBA Tel M (PU3MYECKUE SIBICHUS, UCHONB3Ys (pU3NYECKUEe BETHMYUHBI, IPU OMUCAHUM MPABIWIBHO TPAaKTOBATh

1.4 (pU3UYECKUH CMBICT HCTIONB3YEMBIX BENUYHMH, 0003HAYECHUS U €AUHUIIBI (PU3NYECKUX BEINYNH, HAXOIUTh (DOPMYJIBL, CBSI3BIBAIOILNE JAHHYIO
(U3HUIECKYI0 BEMIHHY C APYTUMHU BEITHIHHAMH, CTPOUTH TPa(UKH N3yIEHHBIX 3aBUCUMOCTEH (DM3HIECKIX BEINIHH

15 XapaKTepU30BaTh CBOMCTBA Tel, (DU3UUECKHE SIBICHUS M IPOLIECCHI, HCIOIb3YyS H3YUCHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CJIOBECHYIO
(hopMyIHPOBKY 3aKOHA M 3aMUCHIBATH €T0 MATEMATHUYECKOE BRIPAKCHHUE
OOBACHATH (PU3NYECKHE MPOIECCHl M CBOMCTBA TENl, B TOM YHCIE W B KOHTEKCTE CHUTYyalldld NMPaKTHKO-OPHEHTHPOBAHHOTO XapakTepa:

1.6 BBISIBIISITH NPUYMHHO-CIICACTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE M3 2 — 3 JOrMYECKUX IIAroB ¢ MOMOIIbI0 2 — 3 HM3YyUEHHBIX CBOMCTBA
(U3HUIECKUX SIBICHUH, PU3NUECKNX 3aKOHA MM 3aKOHOMEPHOCTH
pemraTs pacy€THbIE 3aJa4ul (OMMPAONINEcs Ha CUCTEMY U3 2 — 3 ypaBHEHMIT), MCHONbB3Ys 3aKOHBI M (POPMYJIBI, CBA3BIBAIOIINE (PU3NIECKUE

17 BEIMYMHBI: HA OCHOBE aHANM3a YCJIOBHS 33Ja4yM 3alMCHIBATH KPAaTKOE YCIIOBHE, BBISBIISTH HEIOCTAIOUINE WIM HM30BITOYHBIC JAaHHBIC,

' BBIOMPATh 3aKOHBI M (POPMyYJIIBI, HEOOXOANMBIE IS PEIICHHs, TPOBOANTD PACUETHl M OIEHHBATh PEATUCTUYHOCTH ITOMYYEHHOTO 3HAYCHUS

(U3HIECKON BETMINHBI
pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEUIMTh IPH TOMOLIM (PU3MUECKUX METOJOB, HCHOJIB3YS ONHCAHHWE HCCIENOBAHUS, BBIICISATH

1.8 IpOBEPSIEMOE  IPEANONOKEHNE, OLIEHUBATh IPABUIBHOCTb INOpSJKA IMPOBENCHHS HCCIECAOBAHMS, JAENaTh BBIBOIBL, WHTEPIPETUPOBATH
Ppe3ynbTaThl HAOIIOJICHUI U OTIBITOB

19 MPOBOAMTE OMBITHI MO0 HAOMIONCHUIO (PU3WYECKUX SBICHHH WM (DU3NYECKUX CBOICTB TEN: CaMOCTOSITEIBHO COOHMpaTh YCTaHOBKY H3

' M30BITOYHOT0 HA0Opa 000PYJOBaHNS, ONMCHIBATE XOJ ONBITA M €TI0 Pe3yIbTaThl, OpMyIHPOBATH BHIBOAKI

110 MIPOBOAMTE IIPH HEOOXOIUMOCTH CEPHIO MPSIMBIX H3MEPEHHH, ONPEAeIsisl CpeaHee 3HAUCHNE H3MEPSIeMOi BeNnIMHHI ((PoKyCcHOE paccTOsTHHUE
cobwuparoneil JIMH3bI), 000CHOBBIBATH BEIOOP CII0C00a M3MEpEeHHs (M3MEPHTEIBHOTO ITprudopa)
MPOBOANTE HCCIECIOBAHHE 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH C HCHOJIB30BAaHMEM NPSMBIX H3MEPEHHUIl: IUTaHWPOBATh HMCCICHAOBAHME,

1.11 CaMOCTOSITEIBHO COOMpaTh YCTaHOBKY, (DMKCHPOBATH PE3YyJIbTAThl IONYYCHHOW 3aBUCHMOCTH (H3MUYECKMX BEIMYMH B BUAE TaOmHUIl
¥ rpa)uKOB, JIesaTh BEIBOJIBI 110 PE3yJIbTaTaM HCCIECTOBAHMS

1.12 IPOBOANTH KOCBEHHBIC H3MEpPCHMS (PM3MYECKMX BEJIMYMH: IUIAHWPOBATh M3MEPEHHs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAHOBKY H




Kox nposBepsiemoro
pe3yjabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
o0pa3zoBaHus

BBINOIHATE U3MEPEHNUS, CHAEAYS NPENT0KEHHON HHCTPYKLUY, BEIYMCIIATh 3HAYE€HUE BEJIMUMHBI M aHAIIM3UPOBATh ITOJIYYEHHBIE PE3YIIBTATHI C
y4€TOM 33JaHHOH IOTIPEIIHOCTH U3MEPEHUN

1.13

COOJIIOATh NPAaBUIIA TEXHUKH OE30IACHOCTH NpuU paboTe ¢ 1abopaTOPHEIM 000PYI0BAHUEM

1.14

pa3In4aTh OCHOBHBIC IPU3HAKH M3YyUCHHBIX (DU3MUECKUX MOAEIEH: MaTepualbHas TOUKa, a0COMIOTHO TBEPIOE TEJI0, TOUCUHBIH NCTOUYHHK
CBeTa, JIy4, TOHKas JIMH3a, TUIaHeTapHas MOJIe]Ib aTOMa, HYKJIOHHAs: MOJIeNIb aTOMHOTI0 siipa

1.15

XapaKTepPH30BaTh NPUHIUIEI JEHCTBHUS N3yYCHHBIX MPUOOPOB M TEXHHUCCKUX YCTPOMCTB C OMOPOH HAa WX OIMCAHUS, MCIIOIB3Ys 3HAHUS O
CBOIcTBax (pu3nuecKkux sBICHUN U HEOOXO0JMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH

1.16

UCIIONIF30BATh CXEMBI M CXEMAaTHYHBIE PUCYHKH W3YYCHHBIX TEXHHUYECKHX YCTPOUCTB, M3MEPHTENBHBIX IPUOOPOB M TEXHOIOTHUECKHUX
MPOIIECCOB TIPH PEUICHHH Yy4eOHO-TPAKTHYECKUX 3ajad, ONTHYECKHE CXEMBI UIS TIOCTPOSHHS H300paKeHHH B IUIOCKOM 3epKaje Hu
cobuparomieil TmH3e

1.17

PUBOAUTH MPUMEPHI (HAXOIUTh HHOOPMALIMIO O IPUMEPaX) HPAKTUIECKOTO HCIONb30BaHHs (PU3UUSCKUX 3HAHHIN B MMOBCEIHEBHOM KU3HH
JUIst oOecrieueHus] 0€30MMacHOCTH MPHU OOpaIlleHuH ¢ MPUOOpaMH W TEXHHYECKUMH yCTPOHCTBAMH, COXPAaHEHUS 30POBbS U COOJIIONCHHS
HOPM 9KOJIOTHUYECKOr0 IOBEJCHUSI B OKPYXKaIOIIeH cpejie

1.18

OCYIIECTBIIATh TOMCK WH(pOpMauy (H3MUECKOTO Ccomep KaHUs B ceTh MHTepHET, caMOCTOSTEIbHO (DOPMYNHpPYs ITOMCKOBBIN 3arpoc,
HAXOAMTh MYTH ONpeeNIeHHs JOCTOBEPHOCTH MOJIy4YeHHOW HHPOPMAIIMK Ha OCHOBE MMEIOLINXCS 3HAHHI W TOTIOTHUTENBHBIX UCTOYHHUKOB

1.19

HCIIOJIB30BATh IPU BBHIMOTHEHUH YUEOHBIX 3alaHUN HAYYHO-TIOMYJISIPHYIO IUTEpaTypy (PU3NYIECKOro COoAep KaHus, CIPAaBOYHbIE MAaTCPHAIbI,
pecypcel cetn MHTEpHET; BIaneTh nmpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHms MHPOpMAIMK U3 OJHON 3HAKOBOW CHCTEMEI B

ApYTyro

1.20

CO371aBaTh COOCTBEHHBIC IHCHMEHHBIE W YCTHBIC COOOIIEHHWS Ha OCHOBE HH(OPMAIWHM W3 HECKOJIBKHX HCTOYHHKOB (PH3HUECKOTO
COIEpXKaHUS, MyOINIHO NMPEACTABIATH PE3YNbTAaThl MPOEKTHOW MIIN UCCIIEN0BATENHCKON IEATETbHOCTH, TIPH 3TOM TPaMOTHO HCIONB30BaTh
M3y4YCHHBIN MOHATHMHBIA ammapar M3ydyaeMoro pasjena (H3UKH ¥ CONPOBOXKIATh BBICTYIUICHHE HMpe3eHTaIHell ¢ yuéToM 0COOCHHOCTEH
ayJUTOPHH CBEPCTHUKOB

1.21

NPY BBHITOJTHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAHUN (PU3MUYECKHUX TPOIECCOB PaCIpEeNsiTh 00SI3aHHOCTH B TPYIIIE B COOTBETCTBUH C
MOCTaBJICHHBIMH 33/1a4aMH, CJICIUTh 3a BBHITIOJTHEHUEM IUIaHa JISHCTBHUI U KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKIIA]
B ICATCILHOCTD TPYIIIEI, BEICTPANBATh KOMMYHHKATHBHOE B3aHMOJICHCTBHE, MMPOSIBIISII TOTOBHOCTD pa3peiaTh KOH(IUKTHI




5. MPOBEPSIEMBIE JIEMEHTBI COJIEPKAHUS

7 KJIACC
Koa pa3nena Koa raemenTa | IIpoBepsieMble 31eMeHTHI COlePKAHMSA
®U3UKA U EE POJIb B [IO3HAHNM OKPYXKAIOIIET'O MUPA
11 Omsuka — Hayka o mpupoje. SABnenus npupoasl. GU3MUEcKue SIBICHUSI: MEXaHUIECKUE, TEIUIOBEIC, DIICKTPUIECKIE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE
12 ®dusnveckre BeIHMUUHbBIL. M3Mepenne ¢usndecknx BenuunH. Ouznueckue npuodopsl. [TorpenrHocTs n3mMepenuit. MexayHapoaHas
CUCTEMa eIUHUI]
13 EcrecTBeHHOHAayYHBIN METO/ MO3HAHWS: HAOIIOIEHHE, TOCTAHOBKA HAYIHOTO BOIPOCA, BRIABIKCHUE TUIIOTE3, SKCIIEPUMEHT 110
1 MPOBEPKE TUNOTE3, 00bACHEHHE HAOII01aeMOr0 SBICHHS
1.4 Onucanue GU3NIECKUX SIBICHUH ¢ TTOMOILBIO MOJIeNel
IIpakTrueckue paboTHI:
W3mepenue paccTosIHUII.
15 M3mepenne 00bEMa KUIKOCTUA U TBEPAOTO Tea.
OmnpeneneHne pa3MepoB MaJIBIX TEIL.
W3mMepeHne TeMepaTypsl IPH IIOMOIIH KHIKOCTHOTO TEPMOMETpa U TaTIHKa TEMIIEPATyPHI
ITEPBOHAYAJIbHBIE CBEJJEHI O CTPOEHIM BEILIECTBA
2.1 CtpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. OMBITHI, JOKa3bIBAOIINE JUCKPETHOE CTPOSHHUE BElIeCTBa
2.2 JBmwkenne yacTull BemecTBa. CBsA3b CKOPOCTH IBIDKEHHS YaCTHII C TEMITEpaTypoil. bpoyHoBckoe aBmxkeHue, nuddy3ns
2.3 B3anMopeiicTBIE YacTHIl BEIECTBA: MIPUTSDKEHIE M OTTATKUBAHHE
24 ArperaTtHble COCTOSIHHS BEIECTBA: CTPOCHHME Ta30B, KUAKOCTEH W TBEPABIX (KPUCTAJUIMYECKHX) Tesl. B3auMocBA3b MEXIy
2 CBOWCTBaMH BEUIECTB B PA3HBIX arpeTaTHBIX COCTOSIHUSIX M UX aTOMHO-MOJICKYIISIPHBIM CTPOSHHEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJBI
IIpakTudeckue paboOTHI:
26 OreHKa 1uamMeTpa aToMa METOJIOM PSIOB (C UCHONb30BaHuEM (oTorpaduil).
OnpITHI 110 HAOIIOJEHUIO TEMIOBOIO PACIIMPEHHS Fa30B.
OnbITE M0 00HAPYKEHUIO IEHCTBUS CHII MOJNIEKYJISIPHOTO TIPUTSKCHUS
JIBUDKEHUE U B3AMMOJIEMCTBUE TEJI
3.1 MexaHndeckoe IBHKeHHE. PABHOMEPHOE U HEPAaBHOMEPHOE JIBUKCHHE
3 3.2 Cxopoctb. CpeiHsas CKOpOCTh IPU HEPAaBHOMEPHOM JABWXEHUU. PacuéT myTu U BpeMeHH JBUKEHUS
33 SIBnenue uHepuuu. 3aKOH MHEpUUH. B3auMoneicTBre Tell Kak NpUYMHA U3MEHEHUsI CKOPOCTH JBMKEHUs Tel. Macca Kak mepa
WHEPTHOCTH TeJa
3.4 IInotHOCTh BemecTBa. CBs3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYI B €JMHULIE 00bEMA BEILIECTBA




Kon pa3nena

Konx »aemenTa

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUSA

3.5 Cuna kak XapakTepUCTUKA B3aUMOJEHCTBUS Tell

3.6 Cuna ynpyroctu u 3akoH ['yka. MI3mepeHne cuiibl ¢ TOMOMIBIO JHHAMOMETPA

3.7 SlBnenue TaroTeHUs U cuia Tspkectd. Cria TSDKeCTH Ha Ipyrux miaHeTtax. Bec tema. HeBecomocTts

3.8 Cuna tpeHus. TpeHue CKOIbXKEHUS U TpeHHe MoKosl. TpeHue B mpupoe U TEXHUKE

3.9 CrnoxxeHue CUJI, HalPaBJICHHBIX 110 OJJHOM NpsMOil. PaBHoelicTBYIOIIAs CHIT
IIpakTrueckue paboTHI:
OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO MABIDKCHHS (IIApUKa B KHUJIKOCTH, MOJENIH 3IEKTPUYECKOr0 aBTOMOOMIS M Tak

310 nanee). OnpezeneHue cpegHel CKOPOCTH CKOJIBKEHHS OpycKa WK IIapyKa M0 HAKJIOHHOW IIocKoCTH. OnpesieneHue NiI0THOCTH
TBEpHOro Tenma. OWBITEL, NEMOHCTPHUPYIOIINE 3aBUCUMOCTh pACTSDKCHHS (medopMmamuu) TMpPYKHHBI OT TPHIOKEHHON
cubl. ONBITBI, IEMOHCTPUPYIOLINE 3aBHUCHMOCTb CHJIbI TPEHMS CKOJIbXKEHHS OT Beca Tejla U XapakTepa CONPHKACAIOILUXCA
MTOBEPXHOCTEMN

311 @du3nueckue SBJICHUS B IPUPOJE: IPUMEPHI ABWKEHUS C PA3IUYHBIMU CKOPOCTSIMU B XKMBOW U HEXKHBOW NpUpOJIE, AcHCTBYUE CHIIBI
TPEHHUS B IPUPOJIE U TEXHHUKE

3.12 TexHUuecKue yCTpoICTBA: IUHAMOMET], MOAIIUITHUKY

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEN U TA30B

4.1 Jasnenue 1BEpaoro tena. CiocoObl yMEHBIICHNS M YBEIUUCHUS TaBJICHUS

4.2 JlaBieHue rasza. 3aBUCUMOCTb JIaBJICHHUS Ta3a OT 00bEMa, TeMITepaTyphbl

4.3 [lepenaya naBneHUs TBEPABIME TEIAMH, KUIKOCTSIMH U Ta3amu. 3akoH [lackais. [lHeBMaTHdIecKkre MaIInHBI

44 3aBUCUMOCTh JaBIIEHUS JXUAKOCTH OT TIyOuHBL. ['mapocratmdeckuid mapagokc. CooOmiaromuecss cocyabl. [ uapaBindeckue
MEXaHHU3MEI

45 AtmMmocdepa 3emnn u atmoctepHoe naBineHue. [IpudnHbl cyniecTBOBaHUS BO3AYIIHON obomouku 3emnu. OnsiT Toppuuennu.
3aBHCHMOCTH aTMOC(EPHOTO ABJICHUS OT BHICOTHI HAJl YPOBHEM MOPSI

4.6 N3mepenue atMochepHoro naBieHus. [Ipubopsl 1yt n3MepeHns aTMOC(HEPHOTO JaBICHUS

4.7 JleiicTBHE )KMIKOCTH ¥ ra3a Ha MOTPYXEHHOE B HUX Tello. BeITankuBaronias (apxuMenoBa) cuia. 3akoH ApxumMesa

4.8 IInaBanne Ten. BozmyxoruiaBanue
[IpakTuueckue paboThI:
HccnenoBanue 3aBUCMMOCTM Beca Tela B BoAe OT 00bEéMa MOrpyxEHHOW B IKUAKOCTh dacTh Tena. OmpeneneHue

4.9 BBITAJIKUBAIOLIEH CHUIIBI, NEUCTBYIOLIEN Ha TEJO, MOIPYKEHHOE B KUIKOCTh. [IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHIIBI,
JEeHCTBYIOLIEH HA TENO B XKUAKOCTH, OT Macchl Tena. ONbIThL, 1€MOHCTPUPYIOIUE 3aBUCUMOCTD BBITAJIKHBAIOLIEH CUIBI, JEHCT-
BYIOLIEH HA TEJIO B KUIKOCTHU, OT 00bEMA NOrpyKEHHOM B JKUAKOCTb YACTH TeJNa U OT INIOTHOCTH >KUAKOCTH. KoHCTpynpoBaHue
apeoMeTpa WM KOHCTPYHUPOBAHHUE JIOAKH U ONpeAeIeHUe e€ rpy30I0abEMHOCTH

4.10 duznueckre ABIEHNS B IPUPOJIE: BIMSHNAE aTMOC(HEPHOTO IABJICHUS Ha )KHWBOW OpraHH3M, IUIABaHUE PHIO
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411

TexHudeckue ycTpoicTBa: COOOIIAIOMUECS COCYIbI, YCTPOHCTBO BOJOIPOBOAA, TUAPABIMYECKUIl Hpecc, MaHOMETp, OapoMerp,
BBICOTOMED, IIOPLIHEBOH HACOC, APEOMETP

PABOTA, MOIIHOCTb, DOHEPT'UA

51 MexaHnnveckas pabota

5.2 MexaHudeckasi MOIHOCTh

5.3 IIpocTeie MEXaHU3MBI: pbIYar, 0JIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBECHUS phlyara

54 IIpumeHeHue npaBuiia paBHOBECHS pbIvara K OJIOKY

55 «3010TOC MPaBMIIO) MeXaHUKH. KoAQHUIMEHT 1MoIe3HOTO NEeHCTBYSI MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE

5 5.6 IToTeHunanbHas HEPTUU Teja, MOJHATOrO Hall 3eMIEn

5.7 Kunernueckas sHeprus

5.8 [lomHas MexaHW9IecKas SHEPrusl. 3aKOH H3MEHEHUS B COXPAaHECHU MEXaHHIECKOM SYHEPTUH
IIpakTudeckue paboOTHI:

5.9 Omnpenenennie pabOTHl CHIBI TPEHUS HPH PABHOMEPHOM [BIDKEHHH Tela 10 TOPU3OHTAIFHON MOBEPXHOCTH. MccrienoBanne
ycioBuid paBHOBecHs pbruara. M3mepenue KI1J[ HakiioHHOM m1ockocTu. 3yueHne 3akoHa COXpaHEeHHUs] MEXaHUYECKOM SHEPTUU

5.10 ®dusnveckre SABICHUS B IPUPOJIC: PHIYard B TEJIC YeTIOBEKa

5.11 TexHuyeckne ycTpoicTBa: peIdar, MOABIKHBIN U HETTOABIDKHBIN OJIOKH, HAKJIOHHAS TUIOCKOCTD, IIPOCTHIC MEXaHU3MBI B OBITY

KJIACC

Kon pa3nena

Koxa »iemenra

HpOBepﬂeMLIe 3JIEMECHTBI COACPKAHUA

TEIVIOBBIE SBJIEHW S
6.1 OCHOBHBIC TIOJIOXEHUSI MOJIEKYISIPHO-KHHETUYECKOH TEOpHH CTPOCHHS BeLIECTBA. Macca u pasMepbl MosieKyl. OIBITH,
MOATBEP KAAIOIINE OCHOBHBIE ITOJIOKEHHS MOJIEKYIIPHOKHHETHIECKOH TEOPUH
6.2 Monenu TBEPOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSHUI BemecTBa. Kpucraniniyeckue U aMop(HbIE Tena
6.3 OOBsicCHEHHE CBOMCTB T'a30B, KUIKOCTEH U TBEPABIX T HA OCHOBE MOJ0KEHUH MOJIEKYIIPHOKHHETHYECKOI TeOpun
6.4 CmaunBaHMe 1 KaITWJUIPHBIE SBICHUS
6.5 TennoBoe paclupeHue 1 cxaTue
6.6 Temmnepatypa. CBsi3b TeMIEpaTyphl CO CKOPOCTHIO TEIJIOBOTO ABMKCHUS YaCTHI]
6.7 BuyTtpennsist saeprusi. CriocoOsl M3MEHEHHS BHYTPCHHEH SHEPIHUH: TEIUIONEpeaada U COBEpIICHHE pabOThI
6.8 Bugp! Temnnonepeaadn: TEMI0NPOBOAHOCTb, KOHBEKIHSI, U3IIy4eHUE
6.9 KonnuecTBo TemnoTel. Y enbHas TEMI0EMKOCTb BEILIECTBA
6.10 Termoo0MeH 1 TEIJI0BOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OallaHca




Kon pa3nena

Koxa »iaemenTa

IIpoBepsieMble 3JIeMEHThI COJIeP:KAHUS

6.11 [InaBrienue U 0TBEpIEBaHUE KPUCTAJUIMYECKHUX BEIIECTB. Y AeTbHAas TEIUIOTA TUIaBICHUS
6.12 [TapooOpazoBanue u koHaeHcalws. Vcnapenue. Kunenue. Y nenpHas TEmoTa nmapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphI
' KHIICHHUS OT aTMOC(EPHOTO JABIICHHUS
6.13 BnaxxHOCTh BO31yXa
6.14 DHeprus TOIUMBa. Y JIelIbHAs TeII0Ta CTOPaHHUS
6.15 [Ipunnumner padots! TerioBsix asurareneid KI1/ teruioBoro apuratens. TeminoBbie JBUTATENN U 3allIUTa OKPYKAIOIIEH cpeibl
6.16 3aKoH COXpaHEHUs U MPEeBpaIleHNs SHEPTUH B TETUIOBBIX MTPOIECCaX
[IpakTrueckue paboTHI:
OnbITHI 110 OOHAPY)KEHUIO ASHCTBUS CHJI MOJICKYJIIPHOTO TPUTSHKECHUSI.
OnbITHI 1O BBIPAIIMBAHUIO KPUCTAJIOB MOBApEHHON COJIM WIIM caxapa.
OmBITHI 110 HAOMIOEHUIO TETUIOBOTO PACIITUPEHUS Ta30B, JKUAKOCTEH U TBEPIBIX TEL
OmnpeneneHue qaBlieHUs Bo3Iyxa B Oa/JIOHE IIIPHIIA.
OnbITHL, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD JaBIIEHHUS BO3yXa OT ero 00bEMa U HarpeBaHus WK OXJIAXKICHUSI.
6.17 [IpoBepka rumoTe3sl TMHEHHON 3aBUCMOCTH [UTUHBI CTOJIOMKA KUIKOCTH B TEPMOMETPHIECKOH TpyOKe OT TeMIepaTyphl.
' Habnronenne m3MeHeHnsT BHYTPEHHEH SHEPTUH Tella B PE3yNIbTaTe TEILTONepeaadl U paboThl BHEITHHX CHIL
UccnenoBanue siBieHUs TEIUIO00MEHA TP CMENIMBAHUM XOJIOJHON M rOpsYed BOJIBL.
OmnpeneneHre KOIMUECTBA TEILUIOTHI, TIOyYCHHOTO BOJOH MPH TEIIOOOMEHE ¢ HATPETHIM METAJUTHIECKUM IIMTHHIPOM.
OrmpeneneHue yAeIbHON TETUTOEMKOCTH BEIIIECTBA.
HccnenoBanue mpomecca CTIapeHUsL.
OmnpezeneHre OTHOCUTEIBHON BIAKHOCTU BO3AyXa.
Onpeznenexue yenbHON TEIUIOTH IUIABJICHUS JIbJA.
6.18 dusnueckue sIBIEHUS B NPUPOJE: NOBEPXHOCTHOE HATSKEHHE M KalWUIAPHBIE SIBJIEHHUS B NPUPOAE, KPUCTAIUIBI B MPUPOIE,
' uznydeHne CoHIa, 3aMep3anue BOI0EMOB, MOpCKUE OpU3bl; 00pa3oBaHue POCHl, TyMaHa, HHEesI, CHETa.
TexHudyeckue yCTpoOMCTBa: KamWUIApbl, NPUMEPbl HCIOJIB30BAaHUS KPUCTAIJIOB, JKUIKOCTHBIA TEPMOMETp, JAaTUHMK
6.19 TEMIIepPaTypsl, TEPMOC, CHCTEMa OTOIUICHHUS NOMOB, TUTPOMETPHI, IICHXPOMETp, MapoBas TypOWHA, MBUraTeldb BHYTPEHHETO
CTOpaHUsI.
OJIEKTPMYECKUE U MATHUTHBIE ABJIEHUA
7.1 Onektpuzanus Tei. J[Ba poaa 3JIeKTpUUECKHUX 3apsioB
79 Bzaumoelictre 3apsbkeHHBIX Tell. 3akoH KyltoHa (3aBUCHMOCTD CHIThI B3AMOJISHCTBYS 3aPSKEHHBIX TEJT OT BEJIMYMHBI 3aPSIOB U
7 ' PACCTOSHHS MEX]Ty TeTIaAMH )
73 Onexktpudyeckoe moie. Hampsok€HHOCTH ayekTpudeckoro mouisd. [IpHHIMI Cymepmo3uIMy 3JIEKTPHUYECKUX Iojied (Ha
' KaueCTBCHHOM YPOBHE)
7.4 Hocurenu snexkrpuueckux 3apsioB. DiIeMeHTapHbIN dnekTpudeckuil 3apsaa. Ctpoenue atoma. [IpoBOAHUKH U IUAIEKTPUKH
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7.5 3aKOH COXpaHEHUs AIEKTPUIECKOTO 3apsaaa
7.6 DNEeKTPUYECKUI TOK. Y CIOBUS CYIIECTBOBAHUS AJIEKTPHUECKOTO TOKa. ICTOYHHKYN TOCTOSIHHOTO TOKa
7.7 JIeiCTBHS SIIEKTPHUYECKOTO TOKA (TEINIOBOE, XUMHUYECKOE, MATHUTHOE). DIEKTPUIESCKHUI TOK B KHUIKOCTSIX M ra3ax
7.8 Onextpuyeckas 1enb. Cuia Toka. DIEKTPUUECKOE HAPSHKEHUE
7.9 ConpoTtuBiieHHE TPOBOIHUKA. Y ACTFHOE COMPOTUBIICHUE BELIECTBA
7.10 3akon OMa JuTsl yJacTKa Iern
7.11 [TocnenpoBaTensHOE U MapajuieIbHOE COEAUHEHNE TPOBOIHUKOB
7.12 Pabora 1 MomHOCTH 3MeKTpUYecKoro Toka. 3akoH J[xoyns — Jlenua
7.13 DneKTpruIecKre Ieny U OTPEOUTEH AIEKTPUICCKOM dHepTruH B ObITY. KopoTkoe 3aMbIkaHue
7.14 ITocTossHHBIE MarHuThl. B3anMoaeicTBUE MOCTOAHHBIX MATHUTOB
7.15 MarnuTtHOe nojie. MarHuTHOE 1oJie 3eMIIHM U ero 3HaYeHHe 151 )KU3HU Ha 3emiie
7.16 OmnpbiT Opcerena. MarHUTHOE MOJIE SJEKTPUIECKOTO ToKa. [I[puMeHeHne 3JeKTPOMAarHUTOB B TEXHHUKE
717 HeticTBre MArHuTHOTO TONS HA MPOBOJHUK C  TOKOM. DNeKTponBUTATENs IMOCTOSHHOTO ToKa. Mcmomp3oBanue
JJIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE
7.18 Ombrter @apanest. SABnenue snexTpoMarauTHON nHAYKIHH. [Ipasuno Jlenma
719 OnekrporeHeparop. CHocoOBl TONyYEHHsS DICKTPUIECKONW DHEPTHH. JNEKTPOCTAHIIMKA Ha BO300HOBIAEMBIX HCTOYHHKAX
SHEPTUU
[IpakTudeckue paboOTHL:
OmBITHI 110 HAOTIOICHUIO STICKTPH3ALNH TEJ MHIYKIIUCH U IPH CONPUKOCHOBEHHH.
UccnenoBanne neHCTBUS SIEKTPUUECKOTO MOJIS HA MPOBOJIHUKH U TUDIIEKTPHUKH.
COopka 1 nmpoBepka paboThI JEKTPUYECKON LIENH MOCTOSIHHOTO TOKa.
Wzmepenwne u perynupoBaHye CHIBI TOKA.
I/I3MepeHHe 1 pEeryjIMpoBaHUC HAIIPSIKCHUSA.
UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HWAYIIETO Yepe3 PE3UCTOp, OT COMPOTHUBJICHUS PE3UCTOpa W HANpPsDKCHUS Ha
7.20 pe3ucTope.

OHBITBI, JACMOHCTPUPYIOIIUE 3aBUCUMOCTL JJICKTPUYCCKOr0 COIIPOTUBJICHUSA MPOBOAHWKA OT €Tr0o JIWHBI, IIJI0IHaAn
MOMEPEYHOT0 CeYEHHsI U MaTepHaa.

[IpoBepka mpaBuiIa CIOKEHUS HAIPSDKEHHUH MPH ITOCICIOBATEIFHOM COSIMHEHUU ABYX pe3ucTopoB. [IpoBepka mpaBmia i
CWJBl TOKa IpPU IapajuleIbHOM COCIMHEHUH pe3ucTopoB. OmpeseneHne padOThl AIIEKTPUYECKOrO TOKA, HIYIIEro 4epe3
pesuctop. OnpeeseHre MOUIHOCTH 3JIEKTPHYECKOrO TOKa, BBIACIAEMON Ha pesucrope. MccnenoBaHne 3aBUCHMOCTH CHIIBI
TOKa, WAYIIETO 4Yepe3 JaMIouKy, OoT HampsbkeHus Ha Hei. Ompenenenne KIIJ| marpeBatens. MccnemoBanne MarHUTHOTO
B3aMMOJICHCTBHS IOCTOSHHBIX MAarHuTOB. MI3ydeHHe MAarHWTHOTO IIOJI1 TOCTOSHHBIX MAarHHTOB IPH WX OOBEIMHECHHU
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U paznenenuu. MccnenqoBanue JeMCTBUA DIEKTPUYECKOTO TOKAa Ha MArHUTHYIO CTpenKy. OmbIThL, JAEMOHCTPHUPYIOLINE
3aBHUCUMOCTb CHJIbI B3aMMOAEUCTBUS KaTYIIKH C TOKOM M MarHUTa OT CHJIBI TOKa M HalpaBlieHHs TOKa B KaTyluke. M3yueHue
JEeWCTBHUSI MarHATHOTO TIOJISI Ha IPOBOAHUK ¢ TOKOM. KoHCTpympoBaHue U m3ydeHHe paboThl anekTpoaBurarens. Vsmepenne
KILJ snextpoaBuratensHoil ycTaHOBKU. OMBITH N0 KCCIICOBAHUIO SBIEHHUS 3JEKTPOMATHUTHOM HMHIYKLWHU: HCCIEOBAHUE
W3MEHEHUI 3HaYeHHs U HAMpaBJIeHUs] HHAYKIIMOHHOTO TOKa

duznyeckue sSBICHUS B MMpUPOAEL: DJIICKTPUICCKHUC SABJICHUS B aTMOC(i)epe, QJICKTPUYICCTBO JXHUBBIX OPraHU3MOB, MArHUTHOE I10JI€

7.21 -

3emutn, ApeiQ MoN0COB, POJIb MATHUTHOTO TIOJIS JUIS JKM3HU Ha 3eMile, TIOJIIPHOE CUsIHUE

TexHuueckne yCTpPOHCTBA:  AJNEKTPOCKOI, AaMIEPMETP, BOJBTMETP, PEOCTaT, CYETUMK ODJICKTPUUECKON  SHEPrHuH,
7.22 JJIEKTPOOCBETUTEIbHBIC MPHOOPHI, HArpeBaTEIbHBIC AIICKTPONPHOOPH!  (IPUMEPHI), INEKTPHYCCKUE TPEIOXPAHUTEIH,

QJICKTPOMArHUT, JICKTPOABUIATCIIb IIOCTOAHHOI'O TOKA, TCHEPATOP IIOCTOAHHOT'O TOKA

9 KJIACC
Kon paznena Kon snemenTa [IpoBepsieMble 31€MEHTHI COAePKAHUS
MEXAHUWYECKUE SBJIEHU A

8.1 MexaHnnyeckoe BUkKeHHe. MaTtepuanbHas Touka. Crucrema oTcuéra
8.2 OTHOCHUTEIBHOCTH MEXAHUYECKOTO JIBYIKEHHUS
8.3 PaBHOMEpHOE NIPSMOIMHEHHOE IBUKCHUE
8.4 HepasHomepHOe npsiMonuHeitHOe IBIbkeHre. CpeiHss 1 MTHOBEHHAs CKOPOCTD Tejla P HEPABHOMEPHOM JBHKECHUH
8.5 Yckopenne. PaBHOyCKOpEHHOE NPSIMOJIMHENHOE IBUKEHUE
8.6 Cob6oanoe nagenne. OnbITel [anunes
87 PaBHOMepHOE IBMXKEHUE TTO OKpY)HOCTH. [lepron n yacrtora obpaienus. JInHeitHas u yrioBast ckopocTy. LleHTpocTpeMuTeIbHOe

8 YCKOpEHHE
8.8 [Tepssiit 3axon HeloToHA
8.9 Bropoii 3akon Hetotona
8.10 Tperuii 3axoH HetoToHa
8.11 [IpuHIMD Cynepno3UIK CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuita TpeHus: CrIa TPEHUS CKOJIBKCHUS, CHIIAa TPEHUS MTOKOSI, IPYTHe BUIBI TPEHHUS
8.14 Cuna TsKeCTH 1 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaiCHHS
8.15 Jsmxenue mnanet Bokpyr Comnuua. [lepsast kocMuueckas ckopocts. HeBecoMocTh 1 neperpy3ku




8.16

PaBHOBecHe MaTepuanbHOM TOUKU. AOGCOIIOTHO TBEPIOE TEIIO

8.17 PaBHOBecue TBEpIOTO Tela ¢ 3aKPEIUIEHHON OCBIO BpalieHusi. MoMeHT cuibl. LleHTp TshkecTn

8.18 Nmmynsce Tena. M3Menenue ummynsca. Mmmyibce cuiibl

8.19 3aK0H COXpaHeHHs NMITYJIbCa

8.20 PeaktuBHOE IBUXKEHNE

8.21 Mexannyeckas paboTa U MOIIIHOCTb

8.22 Pabora cun TsbkecTH, ynpyroctd, TpeHus. CBsi3b S3HEPTUU B pPabOTHI

8.23 [ToTeHumanpHas Heprus Teja, MOJHATOrO Hall TOBEPXHOCTHIO 3eMIIH

8.24 [ToTeHnMaNbHAS SHEPTHUS CHKATON TPYKUHBI

8.25 Kunernueckas saeprus. TeopeMa 0 KHHETHUSCKOW SHEPTUN

8.26 3aKoH COXpaHEeHHs MEXaHHYEeCKOW SHePTUH
[IpakTrueckue paboTHI:
OmnpeneneHue cpenHeil CKOPOCTH CKOMBKEHHUSI OpyCcKa UITH IBMKEHHS IIapUKa M0 HaKIIOHHOW miockocTH. OnpeaeneHne YCKOPEHHsI
TeJa MPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH IIPY PaBHOYCKOPEHHOM JBIKCHUH 0€3 Ha4albHON CKOPOCTH.

827 [IpoBepka rUMmoTe3sl: eciu NPy PAaBHOYCKOPEHHOM JBIKEHHH 0€3 HaYaJIbHOW CKOPOCTH IMYTH OTHOCSITCS KaK PsiJi HEYETHBIX YHUCEl,
TO COOTBETCTBYIONIHE MPOMEKYTKH BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHS CKONBXEHHS OT CHIIBI HOpManbHOTO maBieHws. Ompenenenre Kod(duimenTa TpeHus
ckonbxerus. OnpeaeneHne XECTKOCTH MpYyxHUHBI. OnpeneneHne padoThl CHIIBI TPEHHs] MPU PaBHOMEPHOM JIBIKEHHH Tela II0
TOPU3OHTANBHON MoBepxHOCTH. OnpesienieHne paboThl CHITBI YIIPYTOCTH MPU MOIBEME Ipy3a C MCIIOJIF30BAHUEM HEMOJBHYKHOTO M
HOABUKHOTO OJIOKOB

828 dusnydeckue sIBICHUS B TPUPOJE: NPWIMBBI U OTJIMBHI, JABIKeHUE TulaHeT COJIHEYHON CHCTEMBI, PEaKTUBHOE JBM)KEHHUE KHBBIX
OpTaHN3MOB

8.29 TexHu4eckue ycTpoiCTBa: CIUAOMETP, JATUUKHU IOJI0KEHUS, PACCTOSHUS U YCKOPEHHUS, PAKETHI

MEXAHUWYECKHWE KOJIEBAHWS 11 BOJIHBI

9.1 KonebarensHoe nBmkeHre. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHHMIA: TIEPHO/T, 4ACTOTA, aMILIUTY/a

9.2 Maremarndeckuii ¥ Ipy>KUHHBIN MasTHUKY. [IpeBpamienue sHeprun mpu KoiaeOaTeIbHOM IBIKCHUH

9.3 3aryxatonie koneOanus. BeiHy ) IeHHBIE KonebaHus. PesonaHc

94 Mexanunueckue BoiHbI. CBOWCTBA MEXaHWYECKUMX BOJH. [IpofosipHBIE M TIONEpedYHbIE BOJHBI. J[JTMHA BONHBI U CKOPOCThH €€
pacnpocTpaHeHus. MeXxaHW4YecKre BOJHBI B TBEPJIOM Telle, CCHCMUYECKUE BOJTHBI

9.5 3Byk. ['poMKOCTh 1 BbIcOTa 3ByKa. OTpa)keHHe 3ByKa

9.6 Undpa3Byk u ynpTpazByk

97 [IpakTrueckue paboThI:

OmnpejeneHe 4acTOThI U Meproia KoJIeOaHNH MaTeMaTHYECKOTO MasTHHKA.




OrmpezesnieHre YacTOTHI U ITEpHOAa KOJIeOaHNH MTPyKMHHOTO MasTHUKA
HccnenoBanne 3aBHCHMOCTH Tiepuofa KojieOaHWH MOABEIICHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH. MccienoBaHue 3aBHCHMOCTH
nepuoga KoneOaHWH TPYKMHHOTO MAasSTHHKAa OT Macchl rpysa. [IpoBepka He3aBHCHMOCTH TepHOAa KoJeOaHWN TIpysa,
TIOJIBEIIEHHOTO K HUTH, OT MacChl Tpy3a M ®ECTKOCTH MPYyXHHBI. V3Mepenue yckopeHHs: cBOOOIHOTO MaIeHNs
9.8 dusnyeckue SIBICHNS B IPUPOAE: BOCIPUATHE 3BYKOB KUBOTHBIMH, 3eMJICTPSICEHIE, CEHCMHUYIECKUE BOJIHBI, ITyHAMH, X0
9.9 TexHn4ecKre ycTpolcTBa: 9X0JIOT, UCIOIB30BaHHE YIIbTPa3ByKa B OBITY M TEXHHUKE
OJIEKTPOMAT'HUTHOE I1OJIE U 3JIEKTPOMATI'HUTHBIE BOJIHBI
10.1 DNEeKTPOMAarHUTHOE T10JIe. DIEeKTPOMarHUTHbIE BOJTHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 3eKTPOMarHUTHBIX BOJIH
10 10.3 DnekTpoMarHuTHas npupoza cBera. CKOpocTh cBeTa. BoaHOBEIE cBOMCTBA CBETA

10.4 [IpakTuyeckue paboTHI:
Wzyuenne cBOICTB 3JEKTPOMArHUTHBIX BOJH C IIOMOIIBI0 MOOMIEHOTO TenedoHa

10.5 dusnueckre ABIEHUA B IIPUPOJE: OMOIOTHYECKOE IeHCTBHE BUANMOTO, YIbTPa(ruoIeTOBOrO U pEHTTeHOBCKOTO M3ITydeHU I

10.6 TexHIUECKHE YCTPOHCTBA: MCIIOIB30BAHIE IIEKTPOMATHUTHBIX BOJIH [UISI COTOBOH CBSI3H

CBETOBBIE SIBJIEHUA

11.1 JlyyeBas Moaens cBeta. McToUHMKH cBeTa

11.2 [IpsiMonnHEHOE pacpoCTpaHEHHUE CBETA

11.3 Otpaxenue cBeTa. [1mockoe 3epkano. 3aKOH OTpaXKEHHsI CBETa

114 [Ipenomnenue cBera. 3aKoH mperoMIIeHUsS cBeTa. [lo1HOe BHYTpEeHHEE OTpaskeHIE CBETa

115 JIunza. Xon imydeit B IMH3eE

11.6 OnTryeckas cucreMa (oToanmapara, MUKPOCKOTA U TEJICCKOIIa

11.7 I'na3 kak onTuueckas cucreMa. ban3opykocTh U JaTbHO30PKOCTh

11.8 Paznosxxenue 6emoro ceetra B criekTp. OnbiTel HptoToHA. ClioskeHUE CIIEKTpalbHBIX 1IBETOB. Jlucmepcus cBeTa

11 [IpakTudeckue pabOTHL:

HccnenoBanue 3aBUCIMOCTH YTIIa OTPaKEHHUS CBETOBOTO JTyda OT yIiia MaJaeHus.
W3ydeHne XxapaKTepUCTUK N300paKeHHsI IPpeIMeTa B IJIOCKOM 3epKaie.

119 HccnenoBanue 3aBUCHMOCTH YTIIa TIPEIIOMIICHUS CBETOBOTO JTyda OT yTiia MAJACHUs Ha TPAHUIIE «BO3IYX — CTCKIION.
[Nonyuenne n3006paxeHuid ¢ TOMOIIBIO COONPAIOIIEH JIMH3HL.
OmnpezeseHne GOKYCHOTO PacCTOSIHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JIMH3BL.
OTBITHI 110 Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKT.
OMEBITHI 10 BOCIIPHUATHIO I[BETA IIPEIMETOB IIPH UX HAOIIOACHUH Yepe3 BETOBBIC (PHIBTPHI

11.10 @dusndeckue sBIeHUs B mpupone: 3arMeHus Comnia u JIyHBI, mBeTta Tel, ONTHYECKHE SBIEHHS B arMocdepe (uBeT Hela,
pedpakys, pagyra, MUPax)

11.11 TexHHUecKHEe YCTPOHCTBA: OUYKH, IEPHCKOI, (POTOANIAPAT, ONTHIECKUE CBETOBOBI




KBAHTOBBIE ABJIEHUA

12

121 OmnbiTel Pesepdopna u nmnanerapHas Mojelb atoMa. Mogenb atoma bopa

12.2 Hcnyckanue u norionienue cBeta atoMoM. KBaHTel. JInHeH4aThie CIIEKTPBI

12.3 PamnoaktuBHOCTE. Anb(a, OeTa- B raMMa-U3TyICHUS

12.4 Crpoenue atoMHOro sapa. HykinonHast Mojens aToMHOTO sapa. M30Tomb

12.5 PamnoaktueHbIe ipeBpamenus. [lepron momypacnanga aTOMHBIX siIep

12.6 SAnepHble peakiui. 3aKOHBI COXPAHEHHS 3apsAI0BOTO H MACCOBOTO YHCEI

12.7 OHeprus CBsI3M aTOMHBIX siiep. CBsI3b MAaCChI U SHEPTHU

12.8 Peakumu cunTe3a u nenenus saep. crounwku sHepriun CotHIA U 3BE3

12.9 Snepuas sHepreTuka. JeficTBUE paqioaKTHBHBIX U3IYYCHHIA Ha KHUBBIC OPraHU3MEI

[IpakTryeckue paboTHI:

HabGroneHre CIUIOMHBIX U IMHEHYATHIX CIIEKTPOB U3TY9ICHUSL.

12.10 HccnenoBanne TPEKOB: HU3MEpCHHE SHEPIHH YaCTHIIBI
10 TOPMO3HOMY TTyTH (110 GoTorpadusam).

U3mepenne painoakTUBHOTO (poHA

dusndeckre sIBICHNS B IPUPOAE: SCTECTBEHHBIN PagoaKTHBHEINA (OH, KOCMHYIECKUE TYyIH, PaANO0AKTUBHOE H3ITyIeHUE TPUPOIHBIX
MUHEPAJIOB, NIEHCTBUE PAIMOAKTUBHBIX U3IyYeHUI Ha OPraHU3M YeJIOBeKa

12.11

12.12 TexHUYECKHE yCTPONCTBA: CIIEKTPOCKOIT, MHAWBUAYAIBHBIH JO3UMETp, kKamepa BuibcoHa

6. MPOBEPSIEMBIE HA OI'3 110 ®M3UKE TPEFOBAHUSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOI OBPA30OBATEJIBHOM ITPOI'PAMMBI
OCHOBHOI'O OBHIET'O OBPA30BAHUS

Kon IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHSI OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHOI
TpoBEpAEMOro NpOrpaMMbl OCHOBHOI0 0011ero od0paszosanust Ha ocHoBe PI'OC
TpeOOBaHusA

[onnmanne pomu GuU3MKKM B HaydHOH KapTWHE MHpPA; CHOPMHPOBAHHOCTH 0A30BBIX IMPEICTABICHUH O 3aKOHOMEPHOW CBS3M W IO3HABAEMOCTH

1 SIBIICHUI IMPUPOALI, O POJIX SKCIICPUMEHTA B (1)I/ISI/IKC, (6] CI/ICTCMOO6paSyIOH.ICﬁ poin (1)I/I3I/IKI/I B pa3BUTHU €CTCCTBCHHBIX HAYK, TCXHUKH U TeXHOJ’IOFPIﬁ,
00 »BoMIONMHN (PU3MUECKUX 3HAHUN M MX POJIM B IICTIOCTHOW €CTCCTBCHHOHAYYHOM KapTHHE MHpPA, O BKJIAAE POCCHHCKUX U 3apyOeKHBIX YUEHBIX-
(I)I/I3I/IKOB B Pa3BUTUC HAYKH, 00BsICHEHHE IMPOLECCCOB OKPYXKAOUICTO MHpa, pa3BUTUC TCXHUKH U TEXHOJIOT Ui
3HaHUs 0 BUIaX MaTepud (BEIIECTBO U IMOJIC), O JBMKEHUH KaK CIIOCO0e CYIIECTBOBAHUS MaTepUH, 00 aTOMHO-MOJICKYJISIPHOW TEOPHUHU CTPOCHUS Be-

2 mecTBa, o (I)H3quCKOﬁ CYHIHOCTH SIBJICHHUI IpUPOJbI (MCX&HI/ILICCKI/IX, TCIUIOBBIX, DJICKTPOMArHUTHBIX U KB&HTOBBIX); YMEHUE pa3invdaTh ABJICHUS 110
OIMUCAHUIO HUX XapaKTCPHBIX CBOMCTB 1 Ha OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX JAHHOC (l)I/ISI/I‘leCKOG SABJICHUC; YMCHHUEC PACIIO3HABATh IMPOSBIICHUC
M3yYCHHBIX (DU3NYIECKUX SIBICHUN B OKPY)KAIOIIEM MUPE, BBIICNISS X CYIIECTBEHHbBIC CBOHCTBA (TIPU3HAKH)

3 B.]'IalleHI/Ie OCHOBaMH ITOHSTHHHOTO armapara 1 CUMBOJIMYCCKOI'O SI3bIKa (1)1/13I/IKI/I 1 HCIIOJIB30BAHUC WX JJId PCUHICHUSA yqe6H1>1x 3aja4q; YMCHUC




Kon
NMPoBePSIEMOro
TpedoBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHSI OCBOEHUSI OCHOBHOM 00pa3oBaTe/ibHOM
NporpaMMbl OCHOBHOI0 0011ero odopasopanust Ha ocHose PI'OC

XapaKTCpU30BaAThb CBOMCTBa TCII, (1)I/IBI/I‘~ICCKI/I€ SIBJICHUS U IIPOLECCHI, NCIIOJIb3Ys (bYHI[aMeHTaHI)HI)Ie 1 SMIIMPUYCCKHUEC 3aKOHbBI

4

YMeHne onuceBaTh N3Yy4YCHHBIC CBOIICTBA TEI U (1)I/I3I/I‘I€CKI/I6 ABJICHUS, UCIIOJIB3Ys (I)I/I3I/I"ICCKI/IC BCIIMYHHBI

Biiagenue ocHOBaMH METOZOB HAYYHOT'O TIO3HAHUS ¢ YU4ETOM COOIIIOIEH s TpaBmil 6€30MacHOT0 TpyAa: HabtoaeHHe (PU3NYECKUX SBICHUN:

YMEHHE CaMOCTOSTENIbHO COOMpaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY M3 JAaHHOrO Habopa 000OpyIOBaHMS MO MHCTPYKLWH, OMUCHIBATH XOJ OIBITa
U 3aIMCHIBATH €T0 PE3YNIBTATHL, (POPMYIHUPOBATEH BEIBOIKI;

MPOBEJCHNUE NPAMBIX U KOCBEHHBIX M3MEpPEHUH (PU3MUECKUX BEJIMYMH: YMEHHE IJIAHUPOBATh U3MEPEHUS, CaMOCTOSITETIbHO COOMPAaTh IKCIIEPUMEH-
TaJbHYIO YCTAHOBKY T10 MHCTPYKIIUH, BBIYUCIIATH 3HAUECHHE BEJTMUMHBI U aHAJIM3UPOBATH MOJyYEHHBIE PE3yJbTAThl C YIETOM 3aJaHHON MOTPEIIHOCTH
pe3yIbTaTOB U3MEPEHUH;

MPOBEICHUE HECIOKHBIX 3KCIIEPUMEHTANBHBIX HCCICIOBAHHUN; CaMOCTOSTEIHLHO COOMpATh JKCIEPUMEHTANBHYIO YCTaHOBKY H HPOBOAWTH WC-
CJIeIOBaHKE TI0 MHCTPYKIIUH, IPEACTABIIATh [TOy4YeHHbBIE 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BHJIE TAOIHII U TPAPHUKOB, YYUTHIBATH MOTPEIIHOCTH,
JIeJIaTh BBIBOJIBI IO pe3yIbTaTaM MCCICJOBAHHS

[loHnmMaHne XapakTEpHBIX CBOMCTB (PM3MUYECKUX MOAeNel (MaTepHaibHas TOYKa, aOCOIIOTHO TBEPAOE TENO, MOAEIH CTPOCHUS Ta30B, XKHUJIKOCTEH
U TBEP/BIX TeEJI, IUTAHETAPHAsI MOJIENIb aTOMa, HYKJIOHHAsI MOJIeJIb ATOMHOTO SJIpa) ¥ YMEHHE IPUMEHSTh UX JUI1 00bICHEHUS (PU3MUECKUX IPOLIECCOB

YMeHue oOBSICHATh PU3UIECKUE IPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYAIlNil MPAKTHKO-OPUEHTHPOBAHHOTO XapaKkTepa, B 4acT-
HOCTH, BBISIBIISITh TPUYMHHO-CJICICTBEHHBIE CBS3U U CTPOUTH OOBSICHEHHE C OMOPON Ha M3y4YEHHBbIE CBOMCTBA (PM3MYECKHUX SIBICHHH, (hPU3UUYECKHE
3aKOHBI, 3aKOHOMEPHOCTH U MOJICITH

YMmeHnne pemiate pacu€THeIe 3amadd (Ha 0a3e 2 — 3 ypaBHEHWIi), UCIIONB3YysS 3aKOHBI U (DOPMYINBI, CBS3BIBAIOMINE (DU3MYECKUE BEIUYMHBI, B
YaCTHOCTH, 3alMChIBaTh KPATKOE YCIOBHE 33]]a4H, BHISBIISTH HEJOCTAIOIIME JaHHBIC, BHIOMPATh 3aKOHBI B (DOPMYIIBI, HEOOXOAUMBIE IS e€ pelIeHus,
HCIIONIF30BATh CIIPAaBOYHBIC JaHHBIC, IPOBOJUTH PACUETHI U OLCHUBATH PEAMCTUYHOCTH IONyYCHHOTO 3HAUYECHUS (PH3MYICCKON BEIHUYMHBL, YMEHUC
OTIPENIENATh Pa3MEPHOCTh (PH3MICCKON BEIMIHNHBI, TONYICHHON IPH PEIICHUH 3a0aun

YMeHue xapakTepu30BaTh MPUHITUIBI AEUCTBUSI TEXHUUECKUX YCTPOUCTB, B TOM YHCJE OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX TEXHOJIOTHYECKUX
TPOIIECCOB IT0 MX ONHCAHUIO, HCIOIB3YSI 3HAHMS O CBOMCTBAX (PH3NUIECKUX SBICHIHA U HEOOXOIMMBIE (DH3HMICCKIE 3aKOHOMEPHOCTH

10

YMeHue UCMOoNb30BaTh 3HaHUS 0 (U3WYECKUX ABIEHHIX B MOBCEAHEBHOM >KM3HM IUJIsl oOecreueHus] 6e30MacHOCTH Mpu oOpalieH!u ¢ OBITOBBIMU
npubopamMu M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHWsS 3JI0POBbS U COOJIOACHUS HOPM SKOJIOTHYECKOTO TMOBEICHUS B OKpYXKarolled cpele;
MOHUMaHUe HeOOXOAMMOCTH IPUMEHEHHS JJOCTH)KCHUH (PU3UKH M TEXHOJOTHH IS PAlIMOHAIBLHOTO PUPOAONOIH30BAHHUS

11

OnbIT TOMCKa, MPeoOpa3oBaHus W MPEACTABICHUS MHPOPMAIMK (PU3NIECKOTO COMEPKAHUS C MCIOJIB30BaHHEM HH(OPMALMOHHO-KOMMYHHKATHB-
HBIX TEXHOJIOTHH; yMEHHE OLICHHWBAaTh JOCTOBEPHOCTH IIOJIYYeHHOH WH(OpPMAIMM HA OCHOBE HWMEIOIUXCS 3HAHUH W JOIOJHHUTEIHHBIX
MCTOYHMKOB; YMEHHE HCIIOIb30BaTh P BHITOJIHEHUH YIEOHBIX 33/laHNI HAydIHO-TIOMY IAPHYIO JINTEPaTypy (QU3HMUECKOTO COAEPKAHMA, CIIPAaBOYHBIE
MaTepHanbl, pecypchl ceTd VHTepHeT; BnageHue 0a30BBIMHM HaBBIKAMM IpeoOpa3oBaHMs MH(YOpMAIMU M3 OJXHOW 3HAKOBOH CHCTEMBI B JPYTYIO;
YMEHHE CO3/IaBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIE COOOIIEHHS Ha OCHOBE HH()OPMAIINH U3 HECKOJIBKUX HCTOUHHKOB




/. MEPEYEHb JIEMEHTOB COJIEP’KAHMSI, ITIPOBEPSIEMBIX HA OI'3 110 ®U3UKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1

MEXAHWYECKUE ABJIEHUA

1.1

MexaHn4ecKoe JIBUKEHHE. MaTepI/IaJ'[I)HaH Touka. CucreMa orcuéta. OTHOCUTECILHOCTD JBHMKCHUSA

1.2

PaBHOMepHOE M HepaBHOMepHOe JBMKeHue. CpeTHsAs cKopocTh. DopMyna JUIsl BRIYHCICHHS CPEeIHEH CKOpOCTH: vV = S/t

13

PaBHOMepHOG HpﬂMOJ’IHHefIHOC JABHNXKCHUC. 3aBI/ICI/IMOCTB KOOPAUHATHI TCJIa OT BpEMEHHU B ClIy4ac paBHOMEPHOI'O pr[MOJ'IHHefIHOFO JABHUXCHUSA:
x(t)=x,+ut

Fpaq)m(n 3aBHUCUMOCTHU OT BPEMCHU [JIsI HPOCKINH CKOPOCTH, HPOCKINHU NNEPEMECUICHU A, TYTH, KOOPAWUHATHI TP PABHOMCPHOM HpﬂMOJ’IHHCﬁHOM JBHMKCHHUHN

14

3aBUCHMOCTb KOOPAMHATHI TeJla OT BPEMEHHU B CIIyyae paBHOYCKOPEHHOI'O NPSMOIUHEHHOTO JBUKEHUS:

t‘-"'l i

Sx':ﬂ = 1-'.|;|: *f_ax #

DopMyIbl 7151 TPOEKLKHU IIepEMELLIEHHS, TPOEKIIMH CKOPOCTH U IMPOEKIMK YCKOPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHEHHOM IBHKEHUU:

]

—

5. () =wy, t+a,:

I.-.||

v, (f)=v,, +a,-t,

a, (r)=canst,

- -
Pl i _ -~
U:_T = Ul.}. —-ﬂ_T51

I'paduxm 3aBHUCHMOCTH OT BpPEMEHH ISl HPOEKLUUH YCKOPEHHS, MPOEKIUH CKOPOCTH, MPOEKLHH IEepPEeMEIlCHHs, KOOPAMHATHl MPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JBHKCHUU

15

CgobonHoe magenue. GopMyIbl, ONMCHIBAIONINE CBOOOAHOE MAJCHUE TeNla MO0 BEPTHUKAIM (ABWKCHHE TENa BHH3 WJIM BBEPX OTHOCHTENIFHO IOBEPXHOCTH
3emumn). I'papky 3aBHCHMOCTH OT BPEMEHH JUISI IPOCKIMH YCKOPEHHSI, TPOEKIIMH CKOPOCTH M KOOPAWHATHI IPU CBOOOTHOM MAJACHUH TeJla 110 BEPTUKAIN




Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

CKOpOCTh paBHOMEPHOTO JIBUKEHUS Tella IO OKPYKHOCTH. HampaBieHue CKopoCTy.
dopmyna 11 BEIYUCICHUS CKOPOCTH Yepe3 PaaNyC OKPYKHOCTH M EPUO 00paIIeHus:

o= 2mR
T
IlentpocTpeMuTenbHoe yckopeHue. HanpasiieHre EHTpOCTPEMHUTENBHOIO YCKOpeHUs. DopMyIa Il BBIYUCIIEHHs] YCKOPEHNUS:
2
1.6 v
% R

DopMyTa, CEATHEAMAT IEPHOT H JaCcTOTY 00pameHHT

Macca. [InotHocTs BemectBa. @opMyna A1 BBIYUCICHUS INTIOTHOCTH:

1.7 b= m

V
1.8 Crta — BekTOpHas pusndeckas Benuauaa. CII0KEHHE CHT
1.9 SIBnenue nnepuuu. Ilepsslii 3akoH HeroToHA

Bropoii 3akon HeroToHa:
110 F=m-a

CoHanpaBIeHHOCTb BEKTOpa YCKOPEHUs T€Ja U BEKTOpa CUJIbl, JEHCTBYIOIIEH Ha TEJIO

Bzanmopeiictsue ten. Tpetnii 3akoH HeroToHa:

1.11 - ~
Fy y=-F_,

TpeHMe TIOKOSA U TPECHUE CKOJIbXKCHUA. <DopMyna JUTA BBIYUCIICHUA MOYJIA CUJIbI TPCHUA CKOJIBXKCHUA:

112 FTP =n-N




Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

Jedopmarms Tena. Ypyrue u Heynpyrue negopmanun. 3akoH ynpyroi gedopmaruu (3axoH ['yka):

113 F=k-Al

BCGMI/IpHOG TAroTeHue. 3aKOH BCEMHUPHOTO TATOTCHUA:

m; -1,
F=G 1L _2

1.14 R"

Cuta TspKecTd. Y CKOpEeHHE CBOOOIHOTO MaICHHS.
®Dopmyia 1 BEIYMCIICHUS CUJIBI TSDKECTH BONMM3H noBepxHocTH 3emin: F = mg.
JBmwxenue manet Bokpyr Connua. [lTepas kocMudeckas ckopocTb. HeBecoMoCTh 1 neperpys3ku

Wmmynbc Tena — BeKTOpHAs Qr3ndecKas BeTNINHA.

1.15 _lf? =miD

Nmnynse cuctems! Ten. M3aMenenne umnynbsca. MimMnynsc cuiibl

3aKOH COXpaHEHMs NMITYJIbCa I 3aMKHYTOM CHCTEMBI TEJL:
1.16 P=my+nyUy =const

PeakTnBHOE NBIKEHNE

Mexanudeckast padbota. @opmyna i1 BBIYHCICHHS PaOOThI CHJIBL:

A=F5oosa

1.17 .
Mexanndeckast MOIIHOCTb:

n=4
I




Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
Kunernueckas u noteHuuanbHas 3eprus. Gopmyna J1sl BBIYMCICHUS KHHETHYECKONW YHEPTUU:
o’
E.‘l\— e —
2
118 Teopema o kuHeTHUECKON YHEprur. DopMyna Tl BRIYUCICHUS TOTSHIIMATBHON SHEPTUH TeNa, TOAHITOTO
Hajg 3eMnéii:
E,=mgh
MexaHudeckast SHEPTHsL:
E=E . +E
K £
1.19
3aK0H COXpaHEeHUS MeXaHUUeCcKOH dHepruu. GopMyra i 3aK0HA COXPAHSHUST MEXaHIMIEeCKOH YHEPTUH B OTCYTCTBHE CHII TpeHIs: E = const.
IIpeBpanieHre MEXaHMYECKOW YHEPIUH IPU HAJIMYUH CUJIbI TPEHUSL.
IIpocTbie MexaHU3MBL «30JI0TOE TPABHIIOY» MEXaHHUKH.
Poruar. Mowmenr cuisl: M - FI.
YcnoBue paBHOBECHS pblyara:
M +M,+..=0
1.20 1 2
ITonBrkHBIN 1 HeMOABWXHBIN O10KkK. KITJ] mpocThIX MEXaHU3MOB,
n= A]:[mesnaﬂ
A:mpaqemn
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[aBnenue TBEpIOTO TENA.
@Dopmyina 11 BBIUMCIIEHUS 1aBIeHUs TBEPIOrO Tea:

p= F
S
121
Haenenne raza. ArmochepHoe JaEIeHHEE.
T EapocTarHYeckOe JARIEHHE BHYTPH EHAKOCTH.
DopyyIa 419 BETHCISHES JARTeHHS BHY TPH EHIKOCTH:
P=PEh+Dpm,
1.22 3axoH Ilackans. ['mapaBnuyeckuii mpecc
3akoH Apxumena. ©opmyna s onpeAeneH:s BEITAIKABAIONIEH CHIIBI, ASHCTBYIOIIEH Ha TENO0, HOTPYXEHHOE B )KUIKOCTH MITH Ta3:
= [
1.23 F Apw. —PE V
VYcnosue miaBanus tena. [laBanye cy10B 1 BO3yXOIUTaBaHNE
Mexanuueckne KoneOaHus. AMIUTUTYA, TEPHOA M 9acToTa Kosiebannii. @opMya, cBA3bIBaIOIast YacTOTY M EPHO]] KOJICOAHMIA:
1.24 1
V= ?
1.25 MaremaTH4yecKuid U IPYKUHHBIN MasTHUKHU. [IpeBpanieHre 3HePruy IpHu KoJaeOaTeIbHOM JBH)KCHUU
1.26 3aryxaronuue Kojaedanus. BeiHyxaeHHble konebanus. PezonaHc
Mexanuueckne BOJTHBL. [Ipo/1obHBIe U MToniepeyHble BOIHBI. J[JIMHa BOJIHBI 1 CKOPOCTh PACIPOCTPAHEHHUS BOJHBI
1.27 .
Lh=v-T
1.28 3ByK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpa)KeHHE 3BYKOBOI BOJIHBI Ha TPaHUIle ABYX cpell. MH(ppa3ByK U yIpTpa3ByK
IIpaxmuueckue pabomvi
W3mepenue cpesHeid IIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH MPYKHHBL, KO3((QUIMEHTa TPEHHS CKOJIBKEHHS; PaOOThl CHIIbI TPEHUS, CHIIbI
1.29 YIPYTOCTH; CPeIHEH CKOPOCTH IBIDKCHMS OpyCKa MO HAKJIOHHOH IUIOCKOCTH; YCKOpEHHs OpycKa NpH IBIDKCHWH IO HAKJIOHHOHN IJIOCKOCTH; YacTOTHI M

nepuoaa KOJIeOaHH MaTEMaTHYECKOrO MasgTHHKa; 4aCTOTBI 1 I€pUOaa KOJIeOaHMA NPY>XXUHHOTO MasiTHUKa; MOMCHTA CUJIbI, Z[eflCTBYIOHlCFO Ha pblyars, pa6OTLI
CWJIBI YIIPYT'OCTH IIPHU noabLEMeE I'py3a ¢ TIOMOIIBIO HEMMOJABUKHOI'O 6.]'[01(8.; pa6OTI)I CWJIbI YIIPYTOCTH IIPpH noJibEMe I'py3a ¢ IOMOUIBIO IMOJABHKHOT'O 0J10Ka.
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HccnenoBanre 3aBUCUMOCTH apXHUMEIOBOM CHITBI OT 00bEMA MOTPYKEHHON YacTH TeNla U OT INIOTHOCTH XKHUAKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI OT
MAaccChl Te€Ja; CHJIbl TPEHUS! CKOJIBKEHMS OT CUJIbl HOPMaIbHOI'O JaBJIEHUS U OT poJa MOBEPXHOCTH; CUJIbI YIPYTOCTH, BOSHUKAIOLIEH B MIPY)KUHE, OT CTETIEHU
IedopMary IpyKUHBI, YCKOPeHUs: OpycKa OT yriia HaKJIOHA HaIpaBIIIoNIei; meproaa (4acToThl) KojeOaHwi HUTSHOTO MAasiITHUKA OT JUTMHBI HATH; TIEPHOIA
KoJIe0aHUH TPY>KUHHOTO MasTHHKa OT MacChl Tpy3a U KECTKOCTU MPY>KUHBI; MCCIeI0BaHHE HE3aBUCHUMOCTH Meproja KojeOaHUil HUTSIHOTO MAasTHUKA OT
Macchl Tpy3a. IIpoBepka ycioBHs paBHOBECHS pelyara

Dusuyeckue s61eHUsL 8 npupode: OpUMEPLI ABMIKCHUA C PA3IMYHBIMU CKOPOCTAMHU B JKMBOM U HEXHUBOM mpuponac, JICICTBUE CHUIIbI TPpECHUA B NPUPOAC U

1.30 TEXHUKE, MPWINBEL M OTJIHBEI, ABIXCHUE IuTaHeT COJMHEYHOW CHCTEMBI, PeaKTHBHOE IBIDKCHHE JKMBBIX OPTaHW3MOB, PhIYard B TeJie UEJOBEKa, BIUSHIE
aTMoc(hepHOTO JIaBJICHUS Ha KUBOW OPraHU3M, IIaBaHUE PBIO, BOCIIPUSATHE 3BYKOB >KUBOTHBIMH, 3eMJIETPICEHNE, CEHCMUYECKHE BOJHBI, IIyHAMH, X0
Texuuueckue ycmpoticmea. CIUUAOMETP, AATYUKU TIONOXKEHUS, PACCTOSHUS W YCKOPEHHUS, AMHAMOMETp, TMOJAUIMITHUKH, PAKEThI, pblyar, MOJBH)KHBINA

131 Y HETO/IBIDKHBINA OJIOKM, HAKIIOHHAS TUIOCKOCTh, MTPOCThIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCYbI, YCTPOHCTBO BOJONPOBO/A, THAPABIMYECKHUI ITpecc,
MaHOMETp, 0apoMeTp, BRICOTOMED, MTOPITHEBOI HACOC, ApEOMETP, HXOJIOT, HCTIOJIF30BAHNE YIBTPa3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE SABJIEHUA

21 OCHOBHBIC TIOJIOKCHHST MOJEKYIIPHO-KHHETHIECKOW TEOPHH CTPOCHHUS BemlecTBa. Monenn TBEPAOTO, JKUIKOTO W ra3000pa3HOTO COCTOSHHH BEIIECTBA.
Kpucrammueckne u amopdHbIe Tena

2.2 JIBmxenue gactuil BenectBa. CBsA3b CKOPOCTH JBIDKEHMSI YaCTHI] C TeMnepaTypoil. BpoyHoBckoe amxenue, nuddysus

2.3 CMaunBaHMe U KalWUISPHBIE SIBICHUS

2.4 TemioBoe paclIMPEHNE U CKATHE

2.5 TermoBoe paBHOBECHE

2.6 Buytpennsist sHeprus. PaboTa u Terionepeaaya Kak cnocoObl H3MEHEHHsI BHYTPEHHEH SHEpTUu

2.7 Buppl Temronepenaun: TeIIONPOBOAHOCTh, KOHBEKIIUS, U3ITyUCHHE
Harpesanue u oxnaxnenue ten. KonndecTso TEIUIOTHL. Y €lIbHAs TEIUI0EMKOCTB!

2.8 O=cm(t,—t,)
3aK0H COXpaHECHHUS SHEPTUH B TEIJIOBBIX IIpoIleccax. Y paBHEHNE TEIIOBOTO OanaHca:

2.9

Q1_Q2 +..=0
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I/IcnapeHHe U KoHJeHcauus. M3meHenue BHYTpeHHCﬁ OHEPrunu B IIPOLECCE HCHAPCHUSA KW KOHACHCAIIUH. Kunenue >xuakocTu. YaenbHas TeIIoTa

2.10 napoobpazoBanus: L = Q/m
211 BrnaxxHocTh BO31yXa
[TnaBnenue u kpucTammu3anys. Vi3MeHeHNne BHYTPEHHEH SHEPTUY NIPH IUIABIICHUU W KPUCTAIUTU3AIMY. Y IeTbHAS TEIUIOTA IDIaBICHUS:
212 . O
==
m
2.13 BHyTpeHHssI SHEPTHsl CrOPaHuUs TOIUIMBA. Y AeIbHAs TEIUIOTa CropaHus Tommsa: ( = Q/m
2.14 ITpunHnumne! padots! TernoBsix neurarenei. KI1J[ TeroBoro apuratens
Ipaxmuueckue pabomol
W3mepenne yaenpHON TEIDIOEMKOCTH METAIIMYECKOTO MIIMHAPA; KOJIMYECTBA TEIUIOTHI, IOMYYCHHOTO BOIOH KOMHATHOH TeMIlepaTypbl (YUKCHPOBAHHOMN
2.15 Macchl, B KOTOPYIO OIYIICH HArpeThlid IMJIMHIP; KOJIMYESCTBA TEIUIOTHI, OTIAHHOTO HArpPeThIM MWJIMHIPOM, TOCIE OMYCKaHHWsS €ro B BOLY KOMHATHOI
TEMIIepaTyphl; OTHOCUTEIHHOW BIAKHOCTH BO3IyXa; YACIBHON TEIDIOTHI IUIABJICHUS JIbAa. MccienoBanne M3MEHEHHS TEMIEPaTypsl BOABI TP Pa3IHIHBIX
YCIIOBUSIX; SIBJICHISI TEIDIOOOMEHA TIPH CMENIMBAHNH XOJIOJHOH U TOpSTIei BOJBL;, MPOIIECCca UCTIAPEHIISI
216 Qu3zuyeckue A8NeHUA 8 Npupode. TIOBEPXHOCTHOE HATSIKCHHUE M KAMWJUIAPHBIE SIBICHUS B MPHUPOJIE, KPUCTAIUIBI B IpHpoJe, udnydenue CollHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bL; 00pa30BaHUE POCH], TyMaHa, HHEsI, CHeTa
217 Texnuueckue ycmpoticmea: KanwUBIPBI, IPUMEPbI UCTIOIL30BAHUS KPUCTAIIIOB, JKUIKOCTHBINA TEPMOMETP, TATUYHK TEMIIEPATYPhI, TEPMOC, CUCTEMA OTOTLICHHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, TapoBast TYpOMHA, IBUraTeIh BHYTPEHHET'O CTOPAHUS
3 OJIEKTPOMATHUTHBIE SIBJIEHUA
3.1 DnexTpusanus Tel. /[Ba Buia SIEeKTPUYECKHUX 3apsI0B
3.2 BsaumoseiicTBre 3apshkeHHbBIX Tell. 3akoH KyinoHa
3.3 3aKOH COXpaHEHHsI ANEKTPHUUECKOTO 3apsiia
3.4 Onextpryeckoe moje. Hanpsmxk€HHOCTB AeKTprdaeckoro nois. [IpHHINT Cynepno3HIing AIIEKTPHIECKUX MMoJIeH (Ha Ka4eCTBEHHOM YPOBHE)
3.5 Hocurenu snexrpudeckux 3apsaoB. JIeicTBrE 3JEKTPHUSCKOrO OIS Ha YJICKTPHUYCCKUE 3apsiibl. [IpOBOHUKH U TUICKTPUKH
36 ITocTosiHHBIHN 2nexTpudeckuid Tok. JlelicTBus anekTpudeckoro Toka. Cuna Toka. Hanpsokenue.
I=q/t ,U=A/
37 DJEeKTpUYECKOE COMPOTHBICHUE. Y IENFHOE ANEKTPHICCKOE COMIPOTUBIICHUE:
R =pl/S
3.8 3axon Oma 1st yyacTka snekrpuueckoi nemu: | = U/R
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IlocnenoBarenbHOE COETUHEHNE IIPOBOJAHUKOB:

I,=1,: U=U,+Uy; R=R +R,

39 INapannencHoe coeJHHEEHHE IPOEOIHHKOE PABHOTO COMPOTHRIEHHA:
R
U=U:I=1+1I; R:7.
3.10 Pa6ota u MomHoCTh 3nekTprdeckoro Toka. A = Ult, P = Ul
3axon Jxoyns — Jlenna:
3
3.11 Q =I°-R-t
3.12 OnbiT Dpcresia. MarHUTHOE NOJIE MPSIMOTO MTPOBOJIHUKA ¢ TOKOM. JINHUY MarHWTHOW MHAYKIUH
3.13 MarHuTHOE TOJIe IIOCTOSIHHOTO MarHuTa. B3anMopeicTBre MOCTOSIHHBIX MATHATOB
3.14 JleiicTBHEe MarHUTHOTO 10JIsI HA IIPOBOJHUK C TOKOM
3.15 OmneiTel Qapazes. SBneHne dekTpoMarauTHoH nHAyKimu. [Ipasuno Jlenma
Ipaxmuueckue pabomol
M3MepeHne 3eKTPHUECKOTO CONPOTHBIICHUS PE3UCTOPA; MOITHOCTH 3JEKTPHUECKOTO TOKA; PAOOTHI 3MEKTPUIECKOTO TOKA.
316 HccrnenoBanne 3aBUCIMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOMHUKE (PE3UCTOPHI, JAMITOUYKA), OT HANpPsDKEHHS Ha KOHIAX IPOBONHUKA; 3aBUCHMOCTH
COIIPOTHBJICHUS OT IJTUHEI IPOBOAHUKA, IUTOIIAAN €TO IONEPEYHOTO CEYCHUS U YACTBHOTO COMPOTHUBICHUS.
IIpoBepka mpaBuia Ui MEKTPUIECKOTO HAMPSHKEHUS MPU MOCIE0BATEIBHOM COSIMHEHUH MPOBOAHUKOB; MpaBHia A CHIBI JJIEKTPUYECKOTO TOKa MpPU
napaJuIeIbHOM COSAWHEHHUH MPOBOTHUKOB (PE3UCTOPHI U JIAMITOUKA)
317 Dusuyeckue A61eHUA 8 Npupode: HEKTPUIECKHE SBICHHS B aTMOc(hepe, HEKTPHIECTBO KMUBBIX OPTaHU3MOB, MAarHUTHOE ToJe 3eMJIH, Apeid MOJI0CcoB, POib
MarHUTHOTO TIOJIS AJIsI XKHM3HU Ha 3eMuie, OJISIPHOE CHUSHHE
Texnuueckue ycmpoucmea: 5SIEKTPOCKOI, aMIIEpPMETp, BOJBTMETP, PEocTaT, CUETYUK JIICKTPHUECKONH DHEPIUH, 3IIEKTPOOCBETHUTENBHBIE IPHOOPHI,
3.18 HarpeBaTeIbHBIC 3JICKTPONPUOOPHl (IIPUMEPHI), 3JCKTPUUYECKHE IPEAOXPAHUTEIH, 3JIEKTPOMATHHUT, 3JICKTPOABHUraTelb IIOCTOSIHHOIO TOKA, TEHEpaTop
MOCTOSTHHOTO TOKa
3.19 OnexkTpoMarHuTHEIE BOJIHBL. [1IKama 37eKTpoMarHuTHBIX BOJIH
3.20 JlygeBast Mosienb cBeta. [IpsiMosiHEeHHOE paclipoCTpaHEHHE CBETA
3.21 3akoH oTpaxkeHus cBeta. [1nockoe 3epkaino
3.22 IIpenomiieHne cBera. 3aKOH MPEITOMIICHHS CBETA
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3.23 Hucnepcus cera

3.24 Jlunza. Xon nydeit B mun3e. DokycHoe paccrosiaue auu3bl. Onruueckas cuia auH3b: D = 1/F

3.25 I'na3 kak ontudeckas cucrema. OntTuyeckue npuoopsl
IIpaxmuueckue pabomol
W3MepeHre ONTHYECKON CHIIBI coOWparomieil JTHH3BI, (OKYCHOTO pPAcCTOSHUS coOuparomeld JMH3bI (TI0 CBOWCTBY paBEHCTBA pa3MEpOB MpEeaAMeTa H

3.26 n300paxKeHus], KOraa IpeAMET PacIoNoKeH B ABOIHOM (oKyce), ToKa3aTens IpeIOMIICHUS CTEKIIa.
HUccrnenoBanne cBoiicTBa W300pakKeHUs, MOIYYCHHOTO C IIOMOINBIO COOMpAIOMICH JMH3BI;, W3MEHEHUS (POKYCHOTO PacCTOSHUS IBYX CIIOKCHHBIX JIMH3;
3aBHCHUMOCTH YTJIa MPEJIOMIICHHSI CBETOBOTO JIyda OT YIIa NaleHHs Ha TPAaHUIE «BO3IYX — CTEKIIO»

3.27 Dusuueckue sagnenus 6 npupoode: 3atMeHns ConHua u JIyHel, I1BeTa TeJl, ONTHYECKUE IBICHUS B aTMocdepe (IIBET Heba, pedpakiiys, paayra, MUPax)

3.28 Texnuueckue ycmpoticmea: OYKH, IIEPUCKOII, POTOAIIApaT, ONTHISCKHUE CBETOBOIBI

4 KBAHTOBBIE SIBJIEHU I

4.1 PamnoaktuBHOCTE. Anlb(ha-, OeTa-, raMMa-u3ay4eHus. Peakium anbda-u Oera-pacmaga

4.2 OmnsiThl Pezepdopaa no paccesHuro anbda-uactur. IlnanerapHas Mogens atoMa

4.3 CocTaB aTOMHOTO sipa. M3oTombl

4.4 [lepuon nosypacmnasia aTOMHBIX sIAEp

4.5 SnepHble peakimu. 3aKOHBI COXPAHEHHUS 3apsS;HOBOT0 1 MACCOBOTO YHCEIT

46 Qusuueckue a61eHUs 8 npitpoae: €CTECTBEHHBIH PaJMOaKTHUBHBIA (POH, KOCMHYECKHE JIyYH, PaJlOaKTHBHOE M3JIyYeHHE MPUPOIHBIX MHHEPAJIOB, JISHCTBHE
PaArOaKTUBHBIX U3JTYYCHUHN HA OpraHn3M YCJIOBCKa

4.7

Texnuueckue ycmpoticmsea: CIEKTPOCKOI, MHIUBUIyaJIbHBIN 103UMETp, Kamepa BuiibcoHa, siiepHas sHepreTuka




