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COJEPXKXAHHUE YYEBHOI'O ITIPEJIMETA «®U3UKA»
7 KJ1acc

Pazgen 1. ®usuka u €€ poJib B MO3HAHUHU OKPYKAKIEr0 MUPa

®wusnKa — HayKa 0 MPUPOJE, U3ydaeT (PU3NUECKHe SBJICHHUS: MEXaHUYECKUE, TEIUIOBbIC, SJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

Ouznyeckue BennyuHbl. M3mepenue ¢puznueckux Bennuud. Gusznueckue npudopsl. [lorpemnocts usmepenuil. MexxayHapoHas cuctemMa eJuHHIL.

Kak ¢usuka n apyrue ectecTBeHHBIE HAYKH M3Y4arOT MPHUPOY. ECTECTBEHHOHAYUHBIH METO/ MO3HAHUs: HaOJII0/IeHUE, TOCTAHOBKA HAYYHOTO BOTIPOCA,
BBIIBIJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TUIOTE3, 00bICHeHHEe HabmoqaemMoro spineHus. Onucanve Gu3nYeCcKuX SBICHUM ¢ TOMOIIBIO MOJIENIEH.

Hemoncmpayuu

1. MexaHuyeckue, TeIIOBbIE, SJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.

2. ®usnyeckue MpruOOPsI U IPOIEAypa MPSIMBIX H3MEPEHUN aHAIOTOBBIM U TU(POBBIM IPHOOPOM.

Jlabopamopnwvie pabomot u onvimul

1. Onpenenenne EHbI JEICHHUS IIKAIbl U3MEPUTEIBLHOTO Tpubdopa

2. 3mepenue paccTossHUi

3. U3mepenne 00bEMa )KMIKOCTU U TBEPAOIO Tella

4. OnpeneneHue pa3MepoB MaJlbIX Tell

5. U3mepenne temneparypsl IPH MOMOITH KUJIKOCTHOTO TEPMOMETPA U TATYUKA TEMITEPATyPhI

6. [IpoBenenue nccienoBaHus MO MPOBEPKE TUIOTE3bI: NaTbHOCTh MONETA MApUKa, MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIe, YeM OOJIbIIIe BHICOTA ITyCcKa

Pa3nen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BellleCTBA

CtpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mmepbl. OTbITHI, 10Ka3bIBAIOLINE TUCKPETHOE CTpOeHUE BelecTBa. ONBIThI, JOKA3bIBAIOUINE AUCKPETHOE
CTPOEHHUE BEILECTBA.

JIBmkenue vactul BemecTBa. CBs3b CKOPOCTH JIBUJKEHUS YacTHI] ¢ TemrepaTypoil. bpoyHoBckoe npwxkenue, nuddysusa. BzaumonelicTBue ydactuil
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOEHUE T'a30B, KUAKOCTEH U TBEPABIX (KPUCTAIUIMUECKUX) Ted. B3auMocBs3b Mex 1y CBOMCTBaMH BEILIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX U UX aTOMHO- MOJIEKYJISIPHBIM cTpoeHneM. OcoOEHHOCTH arperaTHbIX COCTOSHUM BOAbI. B3aMOCBs3b MEXy CBOMCTBaMH BEILIECTB
B pa3HBIX arperaTHbIX COCTOSHUSIX U UX aTOMHO- MOJEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbhIX COCTOSIHMM BoAbl. OCOOEHHOCTH arperaTrHbIxX
COCTOSIHUU BOJIBI.

Hemoncmpayuu
HaGmtoienne OpOYHOBCKOTO JBUKECHHS



2. Ha6monenue nuddyszun

3. Habmtoienue siBiaeHuii, 00bACHAIOMUXCS MPUTSHKEHUEM HIIM OTTAIKUBAHUEM YaCTHUIl BEIIECTB
Jlabopamopusie pabomsl u onvimot

1. Onenka AuaMeTpa aroMa METOAO0M PsIIOB (€ Ucnoib30BaHUEeM (hoTorpaduii)

2. OnbITHI 10 HAOIOICHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B

3. OnpIThI 10 OOHAPYKEHUIO IEHCTBUS CUIJI MOJIEKYJISIPHOTO TPUTSKEHUS

Paznen 3. /IBu:xeHHe U B3aUMO/IeliCTBUI

Mexanuueckoe nBuxeHue. PaBHomepHoe u HepaBHOMepHOE nBMkeHue. CkopocTh. CpemHsst CKOpOCTh MPH HEPABHOMEPHOM JABIDKEHHH. PacuéTr mytu u
BpeMeHH JBUkKeHHs. PaBHOMepHOE U HepaBHOMepHOE JBHKeHue. CkopocTh. CpenHsst CKOPOCTh NMPU HEPAaBHOMEPHOM ABMKEHHUU. Pacuér myTH U BpeMeHU
JIBUKCHHSI.

SIBnenue mHepuuu. 3aKOH WMHepUMU. B3anMopelicTBHe Ten Kak MpPUYMHA U3MEHEHHUs CKOPOCTU JBIDKEHHUs Tel. Macca Kak Mepa WHEPTHOCTH Tena.
[TnoTHOCTH BeniecTBa. CBSA3b INIOTHOCTH C KOJMYECTBOM MOJICKYII B €IMHUIIE 00BEMA BEIIECTBA.

Cuna kak xapakTepucThka B3aumozeicTus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢ MOMOIIBIO TUHAMOMETpaA. SIBIeHHE TATOTEHHS U
cuna Tsokectd. Crna TsDKeCTH Ha Apyrux manerax. Bec tema. HeBecomocTs. CriokeHne Cuil, HalpaBJISHHBIX 110 OJHOW MpsiMol. PaBHOIEHCTBYIOIIAS CHIL.
Cuna tpenus. TpeHue cKoIbKeHHs U TpeHHe Mokos. TpeHue B pupoje U TEXHUKE.

Hemoncmpayuu

1. HaGnroieHue MeXaHn4ecKoro JIBUKEHUs Tela

2. 3MepeHune CKOPOCTH MPSIMOJIMHEHHOTO IBHKECHUS

3. HaGmoieHue sBICHUS HHEPLUH

4. HabGunroieHne n3MEeHEHUs! CKOPOCTH NP B3aUMOJICHCTBUU Tell

5. CpaBHeHHE Macc 10 B3aUMOACHCTBHUIO TeI

6. CnojxeHue cuil, HalpaBJIeHHBIX 110 OJHOW MPSMON

Jlabopamopuvie pabomol u onvimul

1. OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBIDKCHHS (IIApHKA B XKHUIKOCTH, MOJICTH DJIEKTPUUECKOTO aBTOMOOWIIS H T. 1I. )
2. Onpenenenue cpeHel CKOPOCTH CKOJIBbKEHHs OpycKa WM [IapuKa 110 HAKJIOHHOM MIIOCKOCTH

3. Onpenenenue MIOTHOCTU TBEPIOTO Tea

4. OTBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTh pacTshKeHHs (1edopMariin) Ipy>KUHBI OT TPUIIOKEHHOW CHITBI

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCMOCTD CHJIBI TPEHUS CKOJILKEHUS OT Beca Tella U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN



Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
JHasnenue. CiocoObl yMEHbIICHHS U YBETIMYEHU aBieHus. J(aBneHue ra3a. 3aBUCUMOCTD JIaBJIeHU Ta3a oT 00b&Ma, TemnepaTypsl. [lepenaya naBieHus
TBEPIBIMU TEJIaMH, JKUAKOCTAMH W ra3zamu. 3akoH [lackamsa. IIlHeBMaTHueckMe MaIIMHBL. 3aBUCHMOCTHb JABICHHS KHJIKOCTH OT TJIyOWHBI
I'unpocratuueckuii napanokce. Coobmaromuecs cocyasl. ['uapaBindeckie MeXaHU3MBbI.
ATtmocdepa 3emin u atmocdepHoe naienue. Ilpudannbl cynecTBoBaHus Bo3aymHONW 06onouku 3emnu. OnsiT Toppudemu. 3mepenne atmochepHOro
JaBJIeHUA. 3aBUCUMOCTh aTMOC(HEPHOI0 JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A usMepeHus: arMochepHOro AaBJICHUS.
JelicTBHE KUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BritankuBaromas (apxumenosa) cuia. 3akoH Apxumena. [lnaBanue Ten. Bo3ayxornaBanue.
Hemoncmpayuu
1. 3aBUCUMOCTb /1aBJIEHUS T'a3a OT TEMIIEPATyphbl
. [lepenaua naBneHus )KUIKOCTBIO U Fa30M
. Coobmaromiuecst cocyIbl
. 'mapaBnuueckuii mpecc
. [IposiBnienune neiicTBrUs aTMOC(HEPHOTO AaBICHHS
. 3aBUCHMOCTb BBITAJIKUBAIOIIEH CUIIBI OT 00BbEMA MOTPYKEHHOM YaCTH Tejla U MJIOTHOCTH KUAKOCTH
. PaBeHCTBO BBITAJIKMBAIOUIEN CUJIbI BECY BHITCCHEHHOM XKUJIKOCTH
. YcroBue 11aBaHys Tel: IIaBaHUE WM NIOTPYKEHHE TEN B 38 BACUMOCTH OT COOTHOLIEHMSI INIOTHOCTEN TeNa U )KUIKOCTH
Jlabopamopnuvie padbomovt u onvimuol
1. UccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOrpyKEHHOM B XKHUIKOCTh YacTH Tejla
2. OmnpeneneHye BHITAIKMBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUAKOCTh
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CUJIBI, IEHCTBYIOIIEH HA TEJIO B )KUJKOCTH, OT MAacChl Tela
4. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCHMOCTh BbITAJIKMBAIOIIEH CHIIbI, AEMCTBYIOLIEH Ha TEJIO B JKUJKOCTH, OT 00bEMa MOTPYKEHHON B KUIAKOCTh YacTH
TeJa U OT IMJIOTHOCTH KUAKOCTU
5 KouctpynpoBanue apeoMeTpa MWIM KOHCTPYHPOBAHME JIOAKH M ONpPENEICHUE €€ Irpy30M0AbEMHOCTH

0 31 O\ L KW

Pa3pnen S. PaGoTra 1 MOIHOCTB. JHeprus

Mexanuueckast pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIuar, 070K, HaKJIIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBecus peryara. [IpruMeHeHne npaBuiia paBHOBECHs pblyara K 0J10Ky. «3010Toe
npaBuiio» Mmexanuku. KI1J[ mpocTeix Mmexanu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckass M noTeHIMaibHas 3Heprusi. [IpeBpalienre oJHOTO BHUJIa MEXaHUYECKOM SHEPTUU B JIPYroil. 3aKOH COXPaHEHHUS
SHEPrUU B MEXAHUKE.



Jemoncmpayuu

[TprMepsI MPOCTHIX MEXAHU3MOB

Jlabopamopusie pabomsl u onvimot

1. Omnpenenenuie paboOThI CUIIBI TPEHUS IPU PABHOMEPHOM JABUKEHHUHU TeJa MO0 TOPU30HTAIBHOMN MTOBEPXHOCTH
2. UccnenoBanue yclioBUi paBHOBECHUS pblyara

3. U3mepenne KIIJI HakJIOHHOM MJIOCKOCTH

4. V3yuyeHue 3aK0OHa COXPAHEHUS MEXaHUYECKON SHEPTUH

8 kiaacce

Pa3gen 1. TersioBbie IBJICHUSA

OcHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPHH CTPOEHUs BellecTBa. Macca U pasMepbl aTOMOB M MOJIeKY . OMBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ TTOJIOKEHHUS MOJICKYJIIPHO-KUHETHUYECKOU TEOPHH.

Mogenu TBEPAOTO, )KUJIKOTO U ra3000pa3HOro COCTOSHHM BemecTBa. Kpucrammueckue u amopgdHsie Tena. OObICHEHHE CBOMCTB ra3oB, )KHIKOCTEH U
TBEPJBIX TEJ HA OCHOBE IMOJIOKEHUN MOJICKYJIIPHO-KUHETHUECKOU Teopur. CMayrBaHUE U KAMMIUISIPHBIC SABJICHUS. TeIioBOe paciupeHue 1 CKaTue.

Temmnepatypa. CBsi3b TEMIIEPATYpPHI CO CKOPOCTHIO TETIOBOTO JIBUKEHUS YACTHII.

Baytpennss sneprus CrocoObl U3MEHEHUsSI BHYTPEHHEH SHEpruu: TeIuionepeaada u coBepiieHne paboThl. Buabsl Temionepeaaun: TEMIOMPOBOAHOCTD,
KOHBEKIIUS, U3ITy4CHHE.

KomnyecTBo TemnoTsl. YaenbHas TEMJIOEMKOCTh BEIIECTBA. 1eMI000MEH U TEIUIOBOE paBHOBEcHE. Y paBHEHHE TerioBoro OanaHca. [lmaBrneHue u
OTBEPJICBAaHUE KPUCTAJUTMYECKUX BEIIECTB. YjIeNbHas Teriora riasieHus. [lapooOpazoBanne u konaeHcanus. Mcnapenune. Kunenue. Y nenpnas temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbI KUTIEHHUS OT aTMOCc(hepHOro AaBieHus. BiaxHOCTh Bo3ayXa.

DHeprus TOTIMBa. Y JIebHas TEIIOTa CrOPaHUs.

[Tpunimmner pabotel TernoBsix asurateneid. KIIJI termmoBoro npuratens. TemnoBbie ABUTaTeNnd M 3allluTa OKpYXalomled cpenbl. 3aKOH COXpaHEHUS U
MIPEBPAIICHHS YHEPTUHU B TEIJIOBBIX MPOIIECCaX.

Hemoncmpayuu

1. HaGmonenne OpOyHOBCKOTO JIBHKCHUS

2. HaGmonenue nuddy3un

3. HaGnronenue siBeHN CMauyuBaHUsI ¥ KAlTWJUSIPHBIX SIBJICHUI

4. HaGnroieHre TETIOBOTO PACIIUPEHUS Tell

5. N3menenune gaBiaeHus ra3a mpu K3MEHEHUH 00bEMa U HArPeBAHUU WUJTH OXJIKICHUH

6. [IpaBuna u3mMepeHus TeMepaTypbl



7. Buasl Tenonepenayn

8. OxJakJiIeHue Mpu COBEPIICHUH PabOThI

9. HarpeBanue npu coBepIICHUN paOOThl BHEIIHUMH CHIIAMHU

10. CpaBHEHME TEIIIOEMKOCTEHN pa3IMUHbIX BEIIECTB

11. HaGnronenue KureHust

12 .HabnroaeHue mocTosHCTBA TEMIIEPATyphl IPH IJIaBICHUN

13. Monenu TeniaoBbIX ABUTaTENEH

Jlabopamopnwvie pabomot u onvimul

. OBITHI IO OOHAPYKCHHIO ICUCTBUS CHUIJT MOJICKYJISIPHOTO TIPUTSHKEHUS

. ONBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa

. OBITHI IO HAOJIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEI

. Onpenenenve AaBieHUs BO3ayxa B OajIOHE HITIPHUIIA

. ONBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro 00bEMa U HArpeBaHUS WM OXJTKICHUS
. [IpoBepka rumoTe3bl TMHEHHONW 3aBUCUMOCTH JUTHHBI CTOJIOUKA KUIAKOCTH B TEPMOMETPUUYECKON TpyOKe OT TeMIepaTyphl
. HaGirrotenne n3MeHeHust BHyTPEHHEHW SHEPTUU Tella B pe3yiIbTaTe TEIUIONepeau U PaOOThl BHEITHUX CHIT

. UccnenoBanue siBieHus TeriooOMeHa Mpy CMEIIMBAHUH XOJIOHOM U TOpsiueid BOJIbI

. OnpenieyieHre KOJIMYeCTBA TETUIOTHI, MOJTYICHHOTO BOJIOH MPH TETIOOOMEHE ¢ HarPEThIM METANTHICCKUM IFITHHAPOM
10. Onpenenenuie yaenabHOU TETNIOEMKOCTH BEUIECTBA

11. UccnenoBanue mporecca UCapeHUs

12. Onpenenenne OTHOCUTENBHON BIIAXXHOCTH BO3yXa

13. Onpenenenue yaeIbHON TEIJIOTH TUTABJICHUS JIb/Ia

O 0 1N DN K~ W —

Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI

Onektpuzanus Ten. [[Ba poja asnekTpuyeckux 3apsioB. BzammogeiicTBue 3apsikeHHbIX Tell. 3akoH KynoHa (3aBHCHMOCTH CHIIBI B3aUMOJICHCTBHS
3apsAKCHHBIX TCJI OT BEJIMYUHBI 3apsAa0B U PACCTOAHUSA MEXKIY TeJ'IaMI/I).

DnekTpuueckoe noje. Hanpspk€HHOCTD dJeKTpuuecKoro moss. [IpuHIun cyneprno3uiiny 3MeKTPUUeCcKUX ToJiei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DIeMEHTapHBIM saekTpuueckuil 3apsa. Ctpoenuwe aroma. [IpOBOJHUKM W AMDICKTPUKH. 3aKOH COXpPaHEHUS
AIIEKTPHUYECKOTO 3apsiia.

DNEKTPUUECKU TOK. YCJIOBUS CYIIECTBOBAHUS IIEKTPUUYECKOTO TOKA. VMICTOYHHMKHM TOCTOSHHOTO TOKa. J[eHCTBHUS AIIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHNYECKOCE, MaFHI/ITHoe). BHGKTpI/I‘IeCKI/II\/'I TOK B ) XUIKOCTAX U I'a3ax.



Onektpuueckas nenb. Cuiia Toka. JieKTpuueckoe HampsbkeHue. COnmpoTHBIIEHHE MPOBOJHUKA. Y IEIbHOE CONMPOTUBIICHHE BellecTBa. 3akoH Oma aiis
yuactka uenu. [locienoBatenbHoe U napajiesibHOe COeAMHEHNE TPOBOAHHUKOB.

PaboTa u MOIIHOCTB JEKTPUUECKOT0 ToKa. 3akoH Jlkoyns— JleHna. DiIeKTpuUecKre e U MOTPeOUuTeNn dIeKTpuieckoil sHeprun B 0b1Ty. KopoTkoe
3aMbIKaHUE.

[TocTrostnubie MarHuThl. B3aumojelcTBHE MOCTOSHHBIX MarHuToB. MarHutHoe moJie. MaruuTHoe 1mosie 3eMJIu U ero 3HaueHue JUisl )KU3HU Ha 3emiie.
OmnpiT Opcrena. MaruuTHoOE 1oJie 3JIeKTpudeckoro Toka. [IpuMeHeHne 31eKTpoOMarHuToB B TeXHUKE. J[eCTBUE MarHUTHOTO MOJI Ha MPOBOJHUK C TOKOM.
DneKTpoABUIaTeIb OCTOSIHHOTO TOKA. Vcrob30BaHNe AJIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel Gapanes. SBnenue snekTpoMarauTHON HAYKIUU. [IpaBuno Jlenma. DnexkrporeHeparop. CrocoObl MOMTydeHUs AIEKTPUIECKOM SHEPTHH.
DNEeKTPOCTaHIIMKY Ha BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTHUH.

Hemoncmpayuu
DJeKTpU3aIus Teil
JIBa poja NEeKTPUYECKUX 3apsI0B M B3aUMOJICHCTBUE 3aPSKEHHBIX Tell
Y CTpolcTBO M ACMCTBHE 3JIEKTPOCKOIA
DnekTpocTaTH4ecKast HHIyKIUS
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B
ITpOoBOAHMKY U TUAIIEKTPUKA
MonennpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIs
VcTOYHUKH IOCTOSTHHOTO TOKA
JIefiCTBHS 2IIEKTPUYECKOTO TOKA
10. DnekTpruyeckuii TOK B JKUJIKOCTH
11. T'a30BbIit pa3psia
12. I3mepeHne cuitbl TOKa aMIIEpMETPOM
13. VI3amepeHue aJ1eKTpUYecKoro HampspKeHUsT BOJIBTMETPOM
14. PeocraT 1 Mara3uH CONPOTHUBIICHUI
15. B3anmoaeicTBre NOCTOSTHHBIX MarHUTOB
16. MoaenupoBaHre HEBO3MOKHOCTH pa3/I€JIEHUs IIOJI0COB MarHuTa
17. MoaenupoBaHue MarHUTHBIX NOJIEN TOCTOSIHHBIX MarHUTOB
18. OnbIT Opcrena
19. MarauTHOE 110JI€ TOKA. DJIEKTPOMAarHuT
20. JleiicTBME MarHUTHOTO TOJIL HA MPOBOJIHHUK C TOKOM

XN h W=



21. DnekTponaBUTraTeslb HOCTOSSHHOTO TOKA
22. UccnenoBanue sIBJICHUS DJIEKTPOMArHUTHONW WHIYKITAM.
23. OmnbiTel Papajgesi.
24. 3aBUCHUMOCTh HAIIpaBJICHUS WHIYKIIMOHHOT'O TOKA OT YCJIOBHM €TI0 BOSHUKHOBECHUSI.
25. DneKTporeseparop IMOCTOSIHHOIO TOKA.

Jlabopamopnuvie pabomsl u onvimot

OnpIThI 10 HAOTIOJCHHUIO SNIEKTPU3AIUH TE HHIIYKIIUEH U IPU COMPUKOCHOBEHUH

UccnepoBanue AeMCTBUS AIEKTPUIECKOTO TOJISI HA TPOBOJIHUKH M TUDJICKTPUKH

COopka u mpoBepKa paboThl SJTEKTPUUECKOM IIETH MTOCTOSHHOTO TOKa

N3mepenne u perynmpoBaHue CUIIbI TOKa

N3mepenne u peryaupoBaHue HapsKEHUs

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Y€pe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAMPSHKEHUS HA PE3UCTOPE

OnbIThL, AEMOHCTPUPYIOLINE 3aBUCUMOCTb 3JIEKTPUYECKOTIO COIIPOTUBIICHUS POBOJHUKA OT €r0 JUIMHBI, IUIOIIAIA TONIEPEYHOI0 CEYEHUs U MaTepuana

[IpoBepka mpaBuiia CIOXKEHUS HAMPSHKEHUN TIPH MOCTIEA0BATEIIbBHOM COSAMHEHUU JABYX PE3UCTOPOB

9. IlpoBepka mpaBuia sl CUIIbI TOKA MPU NapAJJIEIbHOM COEUHEHUN PE3UCTOPOB

10. Onpenenenue paboOTHI IEKTPUUECKOTO TOKA, UIYIIIETO YepPe3 PE3UCTOP

11. Onpenenenre MOITHOCTH 3JEKTPUUYECKOTO TOKA, BBIIEIAEMON HA PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHJTBI TOKA, UYIIIETO Yepe3 JaMIIOUKy, OT HAPsDKCHUS Ha HEel

13. Onpenenenue KIIJl HarpeBarens

14. ViccnenoBanrie MarHUTHOTO B3aWMOJICHCTBUS MOCTOSTHHBIX MarHUTOB

15. VI3yueHue MarHuTHOTO TOJIS TOCTOSIHHBIX MAarHUTOB MPU UX OOBEIMHEHUU U pa3IeTICHUH

16. ViccnenoBanue AeMCTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY

17. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJEHCTBHSI KaTYIIKM C TOKOM M MarHuTa OT CHJIBI TOKa M HaIPABJICHHS TOKA B KaTYyILIKE

18. N3ydyeHue neicTBUs MArHUTHOTO TOJIST HA TPOBOJHUK C TOKOM

19. KorctpyupoBanue u u3ydeHHE pabOThI AIIEKTPOJBHUTATEINS

20. U3mepenne KII/I 35meKkTpoaBUTaTENBHON YCTAHOBKH

21. OnbITBl TI0 HWCCIEOOBAHUIO SBJICHHUS DJJIEKTPOMArHUTHOW WHIAYKIUW: WCCIE€IOBAaHUE W3MEHEHWN 3HA4YC€HUsS ¢ HalpaBJIEHUS
WHAYKIIMOHHOT'O TOKA.

RN RAE DD =



9 kjaacc

Pa3zgen 1. Mexannueckue siBJICHUSA
Mexanunueckoe nBmxenue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBMXKEHHS. PaBHOMEpHOE MPsIMOJIMHEHHOE
nBrkeHrne. HepaBHomepHoe npsiMoinnHeiHoe IBHKkeHHe. CpellHsAsl 1 MTHOBEHHAs! CKOPOCTh Teja PU HEPABHOMEPHOM JIBH>KECHHH.
Yckopenne. PaBHOycKOpeHHOE TpsiMOTHHEHOE BkeHne. CBoOoaHOe manenue. OnbiTel ["anumes.
PaBHOMepHOE BIKeHUE 0 OKpykHOCTH. [lepron u yactora obpaimienus. Jlunelinas u yrioBasi CKOpocTH. LleHTpocTpeMuTenbHOe yCKOPEHHeE.
[Iepsebiit 3axk0oH Herotona. Bropoi 3akon Hetorona. Tperuii 3akon Herorona. IIpuHuun cynepno3unnu cui.
Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujia TPEHUSI CKOJIbKEHHUS, CUJIa TPEHUSI IOKOSI, IPYTUE BUIbI TPEHHUSI.
Cuna TsSKEeCTU U 3aKOH BCEMUPHOI'O TATOTEHUs. Y CKOpeHue cBoOoaHOro najaeHus. Jpmxenue mianet Bokpyr Connua. [lepBas kocMudeckasi CKOPOCTb.
HesecomocTs u neperpysku.
PaBHOBecue matepuanbHON TOYKH. AOCOITIOTHO TBEpAOE Teno. PaBHOBecHe TBEPAOTO Tela ¢ 3aKPEIUIEHHOW OChIO BpaiieHus. Mo MeHT cuiibl. LleHTp
TSYKECTH.
Nmnynbe Tena. U3mMenenue umnynbca. Miynbe cuibl. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHHE.
Mexanunueckas paboTa U MOIIHOCTb. PaboTa cuin TsxkecTH, ynpyroctu, TpeHus CBsi3b sHepruu u padbotsl [loTeHnmansHas sHeprust Tejia, MoJAHITOro Hajl

MOBEPXHOCThIO 3eMiM. lloTeHnmanbHas sHeprusi cxkaroil npyxussl. Kunernueckas sHeprus. TeopeMa O KMHETHMUYECKON SHEpPruu. 3aKOH COXPAHEHUs
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu
HabnroneHne MexaHM4ecKoro ABUKEHHsI TeJla OTHOCUTENIBHO PAa3HbIX TeNl OTCUéTa
CpaBHeHHE MyTel U TPACKTOPUM IBIXKEHUSI OJTHOTO M TOTO K€ Tela OTHOCUTEIHHO Pa3HBIX TENl OTCUéTa
N3mepenne CKOpOCTU U YCKOPEHHUS NPSAMOIUHENHOTO ABUKECHUS
HccnenoBanne npHU3HAKOB PaBHOYCKOPEHHOI'O JBHUKEHUS
HaGnronenue nBuxkeHus Tena 1o OKpyXKHOCTH
. HaOnronenre MexaHn4ecKux SIBJICHUM, MPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBHO
KaOMHeTa PU3UKU
7. 3aBHCHMOCTbH YCKOPEHHS TEJIa OT MAcChl TeJla U IEUCTBYIOIIEW Ha HETO CHJIBI
8. HabmroneHue paBeHCTBa CHII IPU B3aUMOJICHCTBUU TeT
9. N3meHeHne Beca Tena NpU YCKOPEHHOM JIBH)KECHUHU
10.Ilepenava umnynbsca npy B3aMMOJEHCTBUM TEN
11.ITpeobpazoBanust 3HEPrUH NPU B3aUMOICHCTBUU Tell
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12.CoxpaHeHue UMITyJIbCca IPU HEYNIPYTOM B3aUMOJIEHCTBUN

13.CoxpaHeHue uMIyJibca Mpu abCOIIOTHO YIIPYTOM B3aUMOICHCTBUN

14.HabmroieHre peakTUBHOTO JIBHKEHUS

15.CoxpaHeHre MEXaHMYECKOW SHEPTHH MPU CBOOOTHOM TMaJICHUN

16. CoxpaHeHne MEXaHUYECKOM SHEPTUU NIPU JBUKEHUM Teja M0 JEHCTBUEM IIPYKUHBI

Jlabopamopnwvie pabomovt u onvimul

1. KoHcTpynpoBaHue TpakTa Ajisl pa3sroHa U JaJIbHEHIIEr0 paBHOMEPHOT'O IBU)KEHUS IIAPUKA WM TEJIEKKU

2. OmnpeneneHue cpeaHeN CKOPOCTH CKOIBXKEHUs OpycKa WK ABM)KEHUS IapUKa M0 HAKIIOHHON TIOCKOCTH

3. OmnpezeneHue yCKOPEHUs Teja PU paBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW III0CKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHUH 0€3 Ha4aJbHOU CKOPOCTH

5. TlpoBepka THNOTE3bl: €CIM TNPH PABHOYCKOPEHHOM JABIDKEHHHM O€3 HadalbHOH CKOPOCTH IYTH OTHOCATCA Kak P HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHHU OJMHAKOBBI

6. HccrnenoBanue 3aBUCUMOCTHU CHJIbI TPEHUS CKOJIBKEHUSI OT CUJIbI HOPMaJIbHOTO JaBJICHUS

7. Omnpenenenve KodphuueHTa TPEHUS CKOJIbKEHUS

8. Omnpenenenue xECTKOCTH NMPY>KUHBI

9. Ompenenenue paboThl CUIIBI TPEHHS IPU PABHOMEPHOM JIBUYKEHHUHU TeJla 10 TOPU30HTAIBHON MOBEPXHOCTH

10.0Ompenenenne paboOThl CHIIBI YIIPYTOCTH MPU TOABEME TIpy3a C UCIOIb30BAHMEM HETOIBIKHOTO U MOJABUKHOTO OJIOKOB

11.13ydenune 3ako0Ha COXpaHEHUsI YHEPTUU

Pa3nes 2. Mexannveckne Kos1e0aHus1 M BOJHBI

KonebarenbHoe aBuxeHue. OCHOBHBbIE XapaKTEPUCTUKH KoyieOaHUI: NEepuoj, 4acToTa, aMILIUTyJa. MareMaTH4ecKHil M NpPYKUHHBIM MasTHHUKH.
[IpeBpaiienre sHepruyM Npu KoJieOATeNbHOM JBW)KEHUHM. 3aryxaromiue kojeOaHus. BoiHyxkneHHble kojeOaHus. Pe3oHaHc. MexaHHYecKHE BOJIHBI.
CaoiicTBa MexaHW4YecKuX BOJH. [Ipo osbHBIE U MonepeyHble BOIHBI. J[JIMHA BOJHBI U CKOPOCTh €€ pacnpocTpaHeHus. MexaHuyeckue BOJIHBI B TBEPIOM
tene, ceiicmuueckue BOHBI (MC).

3Byk. ['pomMKOCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu

1. HaGmronenue koneGaHuii Tel MO JAeHCTBUEM CUJIBI TSDKECTH U CHIIBI YIIPYTOCTH

2. Habmronienue xonebaHuii rpy3a Ha HUTU U Ha MPY>KUHE

3. HaGmroieHue BBIHYKICHHBIX KOJI€OaHUN 1 pe30HaHca

4. PacripocTpaHeHue MPOJOJIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH)



5. HabnroieHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOThI

6. AKyCTUYECKHUI pE30HAHC

Jlabopamopnuvie pabomot u onvimul

1. OnpeneneHne 4acTOTHI U EPHOAA KOJIeOaHUN MaTeMaTUYECKOI0 MasiTHUKA

2. OnpeneneHye 4acTOThl U IEPUOAA KOJIeOaHUM NPY>KUHHOTO MasiTHUKA

3. UccnenoBaHue 3aBUCMMOCTH IIEpUOJa KOJIEOAHUH MTOJIBEIIEHHOT0 K HUTH I'py3a OT JUJIMHbI HUTH

4. UccnenoBaHue 3aBUCUMOCTH MEPHOa KOJIeOaHUH NPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a

5. IlpoBepka HE3aBUCUMOCTH lepuoja KojaeOaHuii Irpy3a, HOJBEIIEHHOI0 K HUTH, OT MacChl Ipy3a

6. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh IEPHO/1a KOJIeOaHU NPYKUHHOTO MasiTHUKA OT MacChl I'py3a U )KECTKOCTH IMPYKUHbI
7. I3mepeHue ycKOpeHus: CBOOOTHOTO NaleHUs

Pa3nen 3. DiieKTpOMarHuTHOE 10JIe M 3JIEKTPOMATHUTHBIE BOJHBI

DNIEeKTPOMarHUTHOE MoJje. DJIeKTPOMarHUTHbIE BOJHBL. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJH. [llkana snekTpoMarHuTHBIX BOJH. Vcnionb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSA3U. DJIEKTPOMAarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie padomol u onvimul

1. M3yueHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOMIIBHOTO TenedoHa

Pa3nen 4. CBeToBbIC ABJICHUS

JlyueBas mozenb ceta. Mcrounuku csera. [Ipsmonuneiinoe pactipoctpanenue cseta. 3atmenust Conmnua u Jlynsl. Otpaxkenue cera. [limockoe 3epkaiio.
3aKOH OTpaXEHUsS CBETA.

[Ipenomnenne cBera. 3akoH mnpenomieHus cBera. [lomHoe BHyTpeHHee oTpakeHHe cBeTa. lcmonp3oBaHME MOJHOIO BHYTPEHHETO OTPak€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox mywedt B nmH3ze. Onruueckas cucrtema ¢oToammapara, MUKPOCKONA W Teleckoma. ['J1a3 kKak omnThueckas cucTema. BIu30pyKoCTh U
JAJIbHO30PKOCTb.

Paznoxenue 6enoro csera B criektp. OnbiTel HetoToHa. CliokeHue crieKTpaibHbBIX [[BETOB. Jlucnepcus cBeta.

Hemoncmpayuu

1. IlpssMonuHENHOE pacpOCTPAHEHUE CBETA.

2. OtpaxxeHue cBera.



[Tony4yenue n300pakeHMIA B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.

IIpenomnenue ceera.

OnTruyeckuii CBETOBO/I.

Xox iydeit B coOuparomiei JTnH3e.

XoJ J1y4eil B paccenBarole JIMH3E.

[Tomyyenue n300paXkeHUH € MOMOIIBIO JIUH3.

[Tpunnun neiictBus doroamnmapara, MUKPOCKONA U TEIECKOIA.

10.Mozenb riiaza.

11.Pa3noxxenue 6e1oro cBera B CIEKTP.

12.ITonyuenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwvie padbomot u onvimul

1. UccnenoBanue 3aBUCMMOCTH yIJIa OTPa)KEHHsI CBETOBOTI'O JIy4ya OT yIJja MajieHuUs.

2. N3y4yeHue xapakTepuCTHK N300pakeHUs IIpeIMeTa B INIOCKOM 3epKalle.

3. MccnenoBaHue 3aBUCUMOCTH yTJIa IPEJIOMIIEHUS] CBETOBOTI'O JIyda OT yIJia MaJleHHs Ha TPaHULE «BO3AYX—CTEKIO».
4. Tony4yeHne N300paKeHHUI ¢ TOMOIIHIO COOUPAOIIEH JIMH3BI

5. Onpenenenue pOKYCHOTO pacCCTOSIHUSI U ONITUUECKOM CHIIbI COOMpPArOIEH JTMH3BI.

6. OnBITHI 110 Pa3yIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnBITHI 10 BOCHPUATHUIO 1IBETA MPEAMETOB MTPU UX HAOIIOJCHNH Yepe3 LIBETOBbIE (DUIBTPHI.
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Paspnen 5. KBanTOBBIC SIBJICHUSA

OmnsiThl Peszepdopaa u minanerapHast Mosiens atoMa. Mojiens atoma bopa. Mcnyckanue u noromenue csera aroMoM. KBaHTel. JInHeiiuaThie CIEKTphI.

PaguoaktuBHOCTh. Anb(da, 6eTa u raMma uznmydeHusi. CtpoeHue aromHoro sapa. HykionHas Moaens aroMHoro siapa. M3oTormsl.

PannoaxtusHble npeBpamienus. [lepro noiaypacnana aTOMHBIX SIEp.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUs 3apsI0BOTO M MACCOBOTO YHUCENl. DHEPrus CBA3M aTOMHBIX sjep. CBs3b Macchl M 3Hepruu. Peakuuu cuHTe3a U
nenenus saep. Ucrounuku sneprun CosHia v 3BE37.

SAnepnas sHepreruka. JleficTBUsI paAMOAKTUBHBIX U3JIyUEHUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu

1. CriekTpbl U3J1y4€HUs U MOIJIOIIEHNUS.

2. CnekTpsbl pa3InuHbIX ra3os.



3. Cnektp BoaOpoOIa.

4. Habmoienne TpekoB B kamepe Buibcona.

5. Pabora cuérurka MOHU3UPYIOIUX U3ITYYEHUH.

6. Peructpanus u3inydeHus IpUPOAHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopusie pabomsl u onvimot

1. HabmroieHue CIUTONMIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITy4EHUSI.

2. UccnenoBanue TPEKOB: H3MEPEHHE YHEPTUU YaCTHIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusim).
3. U3mepenne paanoakTUBHOTO (oHA.

IHoBTOPHUTEIHbHO-00001IAKO M MOTYJIb

[ToBTOPUTENEHO-0000IAOIINK MOY/Ib TMPEIHA3HAYEH JUIsi CUCTEMATH3allMk M O0OOIIEHUS MPEIMETHOTO CONCPKAHUS M OIbITa JCATCILHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (DU3HKH, a TAaKXKe IS MOArOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY 9K 3aMeHY Mo (PHU3UKe Uit 00yJaroImuxcs,
BBIOpABIINX TOT yUEOHBIN TIPEIMET.

[Ipy m3yuyeHUH DAHHOTO MOAYJSI PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUJBI JIEATEIHHOCTH, HA OCHOBE KOTOPBIX OOecredynBaeTcs IOCTH)KEHUE
MPEIMETHBIX U METANPEAMETHBIX INIAHUPYEMBIX PE3yJIbTaTOB 00ydeHus, (POPMUPYETCsl €CTECTBCHHO-HAyYHAsl TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOIOB
UCCIIETOBAHUS SIBJICHUN MPHUPOJBI U TEXHUKH, OBJa/IEHUE YMEHUSIMH OOBACHATh (DU3MUECKUE SBIICHUS, PUMEHSS MONydYeHHBIC 3HAHUSA, pPeliaTh 3a/1a4H, B
TOM YHCJI€ KQU€CTBEHHBIE U SKCTIEPUMEHTAJIbHBIC.

[IpuHUMIIHATBEHO AESTENBHOCTHBIN XapaKTep JaHHOTO pa3felia pealnu3yeTcss 3a CYET TOro, YTO YYalluecs BBINOJHSIOT 33JaHds, B KOTOPBIX UM
MpeJiaraeTcs:

. Ha OCHOBE MOJYYEHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBACHATH (PU3MUECKUE SIBJIEHUS B OKPYKalOIIel MPUPO/IE€ U TTOBCETHEBHOM KU3HU;
. UCIOJIb30BaTh HAyYHbIE METO/IbI UCCIIEIOBAaHUS (PU3NUYECKUX SBJICHUH, B TOM YKCIE JUIsl IPOBEPKU TMIIOTE3 U MOJIyUYEHUSI TEOPETUUECKUX BBIBOJOB;
. OOBSICHATh Hay4YHbIE OCHOBBI HauOoJiee BaXXKHBIX JIOCTHKEHUH COBPEMEHHBIX TEXHOJIOTHH, HampuMep, NPAaKTUYECKOI0 MCIOIb30BAHUS Pa3IMYHbBIX

HNCTOYHHKOB SHCPTUH Ha OCHOBEC 3aKOHA MPEBpAIICHUA 1 COXPAaHCHUA BCECX U3BCCTHBIX BUJI0B OHCPTHUU.

Kaxxaas u3 TeM TaHHOTO pa3jielia BKIIOYaeT IKCIEPUMEHTAIBHOE HCCIIe0BaHne 0000IIaroIIero xapakrepa. Pasien 3aBepiiaercs IpoBeIcHHEM
JIMarHOCTHYECKOM U OLEHOYHOM paboThI 3a KypC OCHOBHOM IIIKOJIBI.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUAA YYEBHOI'O HNPEIMETA «®U3UKA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

N3yuenne (u3MKK Ha YpPOBHE OCHOBHOIO OOIIEro OOpa3oBaHUs HAINPABICHO HA JOCTH)KCHUE JIMYHOCTHBIX, METANPEAMETHBIX M HPEIMETHBIX
00pa3oBaTEeIbHBIX PE3YIHTATOB.

B pesynbrare u3yuenuss GuU3MKU Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHus y oOywaromierocsi 0yayT cOpMUPOBAHbI CIEIYIOIINE JINYHOCTHBIC
pe3yabTaThl B YaCTH:

JIMYHOCTHBIE PE3YJIBTATHI
1) mnaTprMoOTN4YeCKOro BOCIIUTAHUS
—IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNMCKON (PM3UUYECKOMN HAYKU;
—IICHHOCTHOE OTHOILIEHHE K JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX-(DU3UKOB;
2) rpaKJIaHCKOro0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA
—TOTOBHOCTb K aKTUBHOMY Y4YacTHIO B 00CYKJIEHUU OOIECTBEHHO 3HAYMMBbIX U 3TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM IIPUMEHEHUEM JAOCTHXKEHUN
bu3uKy;
— OCO3HaHHE BaXKHOCTU MOPAJIbHO-3TUYECKUX NMPUHIUIIOB B JESATEILHOCTH YUEHOT0;
3) acTeTMYECKOT0 BOCIIUTAHMSI:
— BOCIIPUATHE 3CTETUYECKUX KaueCTB (PU3NUECKOM HAyKU: €€ TapMOHUYHOTO OCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI0 MO3HAHUS:
— 0CO3HAaHME IIEHHOCTU (PU3UYECKOM HAyKHU KaK MOIIHOTO HHCTPYMEHTA O3HAHUS MUPA, OCHOBBI PA3BUTHS TEXHOJIOT M, BaKHEHIIIEH COCTABIAIONIEN KYIbTYpHI;
— pa3BUTHE Hay4yHOU J1I0003HATEIBHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AEATEIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:
—O0CO3HaHME IIEHHOCTH 0E30MacHOro o0pasa *HM3HHU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaKHOCTH MpaBWl O€30M1aCHOrO MOBEJECHUS Ha TpaHCHOPTE, Ha
JIOpPOrax, ¢ AEKTPUYECKUM U TETJIOBBIM 000PYIOBAHUEM B IOMAIIHUX YCIIOBHSIX;
— c(OpMHPOBAHHOCTH HAaBbIKA pe(IIEKCHH, TPU3HAHIE CBOETO MpaBa Ha OLIMOKY U TAaKOTO K€ IIpaBa y IPyroro 4eJoBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
—aKTHUBHOE y4yacTH€ B pPEUICHHM MPAaKTUYECKUX 337ay (B paMKax CeMbH, 00pa30BaTeIbHOW OpraHU3alluu, Topoja, Kpas) TEXHOJIOTMYECKOH U COLMaIbHOU
HAIPaBJIEHHOCTH, TPEOYIOIINX B TOM YKcie U PU3NUECKUX 3HAHUM;
—HMHTEpEC K MPAaKTUYECKOMY U3yYEHHIO MPO(ECcCHid, CBI3aHHBIX C (PU3UKOM;
7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:



— OpHEHTAIMsI Ha IPUMEHEHUE (PU3MYECKUX 3HAHUHU Ui peIieHus 3a7ad B 00JIACTH OKPYXKAIOIIEH Cpe/bl, IUTAHUPOBAHMS TOCTYIKOB U OIICHKH MX BO3MOKHBIX
IIOCJIEICTBUM JIJISL OKPYKAIOILEH CPEMBL;

— 0CO3HAaHKE TII00aTBHOIO XapaKTepa SKOJIOTHYECKUX MPOo0JIeM U IyTel UX pelleHus;

8) aganTannu K M3MEHSIIOLMMCH YCJIOBUSM COLMATBHON U NPHPOJHOI Cpeabl:

—OTPEeOHOCTh BO B3aUMOCHCTBUY MPH BHITIOJIHEHUH UCCIIEI0BAaHUIN U IPOEKTOB (PU3NYECKOM HAIPAaBIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSAM P YTUX;
— IIOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTHU 4Y€pe3 MPAKTUUECKYIO ACSITEIbHOCTD;

—OTPEOHOCTH B (JOPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4yHclie GOPMYJINPOBATh UJEH, TIOHATHS, TUIIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBJICHMSIX;

— O0CO3HaHHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

— IUIAHUPOBAHKE CBOET0 Pa3BUTHUS B IPHOOPETEHNU HOBBIX (PM3MUECKUX 3HAHUM;

— CTpeMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U IPUPOABI, OOLIECTBA M SKOHOMHUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NUYECKUX 3HAHUH

— OLIEHKA CBOUX JICHCTBUH C YUETOM BIIMSHUS HA OKPY>KAIOILYIO CPEy, BO3MOXKHBIX IN100AIbHBIX IOCIEICTBUM.

METANPEIMETHBIE PE3YJIBTATHI

Ynueepcanvnovie noznasamenwvnuie oeiicmeusn

Baszogvie nozuueckue oeiicmeusn:

—BBISABJIATH U XapaKTE€PU30BaTh CYILIECTBEHHbIE IPU3HAKU O0BEKTOB (SIBICHUI);

—YyCTaHaBJIMBATh CYILIECTBEHHBIN MPU3HAK KJIacCU(UKALIUN, OCHOBAHUS /7151 000OIIEHHS U CPaBHEHMUS;

—BBISIBJIATH 3aKOHOMEPHOCTHU M IPOTUBOPEUUS B pACCMaTPUBAEMBIX (PAKTaX, JTAHHBIX M HAOIIOJJCHUAX, OTHOCIIIUXCS K (PU3UUECKUM SIBICHUSIM;

—BBIABIIATH IPUUNHHO-CJIEICTBEHHBIE CBSI3U NIPU U3YyYEHUH (PU3NYECKUX SBJIECHUI U MPOLIECCOB; AENaTh BBIBObI C UCIIOIB30BAHUEM JETYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;

—CaMOCTOATEIbHO BBIOMpaTh crocod pemieHus yueOHOM (u3nueckol 3ajauu (CpaBHEHHME HECKOJIbKMX BapHaHTOB pEIlIeHHUs, BbIOOp Hauboiiee
MOJIXOASAIIETO ¢ YYETOM CaMOCTOATENbHO BbIACICHHBIX KPUTEPUEB).

bazoevie uccnedosamenvckue oelicmeus:

—MCIIOJIBb30BaTh BOIIPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;

—TIPOBOJIUTH IO CAMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOXKHBIA (PU3MUECKUl SKCTIEPUMEHT, HEOOJbIIOe UCCIIEJOBaHNE (PU3UUECKOTO
SIBJICHUS;

—OILIEHUBATh Ha MPUMEHUMOCTh U IOCTOBEPHOCTh MH(OPMAILINIO, TOJIYYEHHYIO B X0/1€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

—CaMOCTOATENBHO (POPMYINPOBATH 000OIIEHNS U BBIBO/BI 110 pe3ybTaTaM MPOBEAEHHOTO HAOIIOICHHS], OTIBITA, UCCIIEIOBAHNUS;

—IIpPOTHO3UPOBATh BO3MOXKHOE JajibHElIIee pa3BUTHE (U3UYECKUX TPOILIECCOB, a TAK)KE BBIABUIaTh MPEANONIOKEHHS 00 MX Pa3sBUTHUM B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.



Paboma c ungpopmavueii:
—TIIpPUMEHSTh PA3JIMYHbIE METO/bl, MHCTPYMEHTHI U 3aMPOCHI MPU MOUCKE U 0TOOpe MH(GOPMALMU WK JaHHBIX C Y4ETOM MPEIJIOKEHHON ydeOHOI
bu3nuecKoil 3a1a4u;
—aHaJIU3UpOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PA3IMYHBIX BUI0B U (OPM MPEACTABICHUS;
—CaMOCTOSATEIHHO BBIOMPATh ONTHUMAILHYIO (OpMY MpeACTaBlIeHUs WH(DOPMALUY U WUTIOCTPUPOBATH PEIIaeMble 33/1a4l HECIOKHBIMHU CXEMaMH,
auarpaMMmaMu, HHOM rpadukoi 1 uX KOMOUHAIMSIMH.
Ynueepcanvnvie kommynuxamuenvie oeiicmeus
Oobuienue:
—B XO0JIe 00CYXIeHHs Y4eOHOTO MaTepuraia, pe3yJbTaToB JJA00PATOPHBIX PAdOT M MPOCSKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMbI U
BBICKA3bIBaTh UJICU, HAIIEIEHHBIC HA PELICHHE 3a/1a4M U MOAIepKaHue OIarokenaTeIbHOCTH OOIIEeHNUS;
—COIOCTABIISATh CBOM CYXKJICHUS C CY)KICHUSIMHU JPYTUX YIACTHUKOB JTUAJIOTA, OOHAPYKUBATh PA3IIUIME U CXOJCTBO MO3UIIHIA;
—BBIpa)KaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MUCHMEHHBIX TEKCTaX;
—ITyOJIMYHO TIPECTABIISITh PE3YJIbTAThI BEIIOJTHEHHOTO (DU3MYECKOTO OIBITa (IKCIIEPUMEHTA, UCCIICIOBAHMS, POCKTA).
Coemecmuasn deamenvHocmy (COmpyoHu4ecmeo):
—IIOHUMATh M UCIIOJIb30BaTh MIPEUMYIIIECTBA KOMAHHON ¥ HHIMBHyaIbHOU PabOTHI IPH PEIICHUH KOHKPETHON (PU3NICCKON MTPOOIICMEI;
—TpUHUMATh LIeJH COBMECTHOHN NEeSTEIbHOCTH, OPraHU30BBIBATh JIEHCTBUS MO €€ JOCTHKEHHIO: PACHpeNeNaTh POJIH, O00CYX AAaTh MPOIECCHl U
pe3yJIbTaThl COBMECTHON pabOThI; 00001IaTh MHEHUS HECKOJIBKUX JHOEH;
—BBIMIOJIHATH CBOIO YacTh Pa0OTHI, TOCTUrasi Ka4YeCTBEHHOTO pe3yibTaTa MO CBOEMY HAIpPABICHUIO U KOOPIAUHHUPYS CBOU ACUCTBUS C APYTUMHU
qJIeHaMU KOMaH/Ibl;
—OIIEHUBATh Ka4eCTBO CBOETO BKJIa/la B OOIIHMI MPOIYKT MO KPUTEPUSIM, CAMOCTOSITENNEHO C(POPMYTHMPOBAHHBIM YUaCTHUKAMHU B3aUMOACHCTBHSL.
Yuueepcanwvnuie pecynamuenwie oeiicmeusn
Camoopzanuzayus:
—BBISBIISATH IPOOJIEMBI B )KU3HCHHBIX U YICOHBIX CUTYAIUSAX, TPEOYIONIHMX IS pelIeHUs (PU3UICeCKUX 3HAHUMH;
—OPHEHTHUPOBATHCS B PA3IMYHBIX MOIX0aX MPUHSITHS pelIeHn (MHIMBUIyaIbHOE, IPUHATHE PELICHUS B TPYIIE, MPUHATHE PEIICHUH TPYIIOoN);
—CaMOCTOSITEIPHO COCTAaBJIATh AITOPUTM pEIIeHUS (PU3NYECKOW 3a7aud WIM TUTaHA WCCIEAOBAHUS C YYETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEeHTHPOBATh MpejiaraeMble BApUAHThI PEIICHUN;
—JIenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (pehrexcusn):
—JlaBaTh a/ICKBATHYIO OIIEHKY CUTYAIlHH U MIpeyiaraTh TiaH e€ n3MEHEeHHS;
—OOBSICHITH MPUIHUHBI TOCTIKEHUS (HEIOCTIIKEHUS ) PE3YJIbTATOB JISATEIIBHOCTH, JIaBaTh OIICHKY IPHOOPETEHHOMY OIIBITY;



—BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTD (B TOM YHWCJI€ B XOJ BBIMOJTHEHUS (PU3NYCCKOTO MCCIEAOBAHUS WU MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBILUXCS CUTYallUid, yCTAHOBJICHHBIX OMHNOOK, BOSHUKIIUX TPYIHOCTEHH;

—OILICHUBATh COOTBETCTBHUE PE3yJIbTaTa LEIN U YCIOBUSIM.

OmoyuonanvHvlii unmMeN1eKm:

—CTaBHUTH Ce0sl HA MECTO JPYTOro YeJIOBEKa B XOE CIIOpa WM JUCKYCCHH Ha HAyYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JPYTOTO.
Ilpunamue cevs u opyaux:

—TIPU3HABATh CBOE MPABO HA OIMUOKY MPHU pelIeHUH (PU3NIECKHUX 33]a9 WM B YTBEPKIACHHUIX HA HAYYHBIE TEMBI M TAKOE KE IMPaBO JIPYToro.

HPEAMETHBIE PE3YJIBTATBI
[IpenMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPaxath cHOPMUPOBAHHOCTH y OOYJAFOIIHUXCS YMEHUM:

7 KJIACC

WCTIOJIb30BATh TOHATHS: (PU3UYECKUE M XUMHUECKUE SIBICHHS; HAONIIOJICHHE, IKCIEPUMEHT, MOJIENb, TUIIOTE3d; CAMHULBI (DU3MUECKUX BEIHYHH;
aTOM, MOJIEKYJia, arperaTtHble COCTOSIHUSI BeulecTBa (TBEPIOE, KUAKOE, ra3000pa3HOE); MEXaHWYECKOE JIBU)KEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
HpSMOJIMHEHHOE), TpaeKTOPHUsl, paBHOICHCTBYIOIIAs Cull, edopmanus (ynpyras, jaacTudeckas), HeBECOMOCTb, COOOIIAIONIUECS COCY/IbI;

paznuuath siBneHUs (auddy3us; TemiIoBOe ABMKEHHWE YacTUI[ BEUIECTBa, PAaBHOMEPHOE JIBUJKEHUE; HEPaBHOMEPHOE JBHM)KEHUE; WHEPLHUS;
B3aMMOJICMCTBHE TEJ; PAaBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHON OCHIO BPALIEHMS; Iepelrada JaBiICHUS TBEPABIMM TEJaMH, >KHJIKOCTSIMHU U Ta3aMy;
aTMoc(epHOE JaBieHME; IUJIaBaHUE TeJl; IPEBPALCHUS MEXaHWYECKOW SHEpPruu) IO ONHMCAHUI0 MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UUYECKOE SIBICHUE;

pacrno3HaBaTh NpPOSIBICHHE H3YUYEHHBIX (PU3MUECKHUX SBJICHUN B OKPY)KAIOIIEM MHpE, B TOM 4ucie (PU3MUECKHUE SIBJICHMS B MPUPOE: MPUMEPHI
JIBIDKEHUS C pa3IMYHBIMU CKOPOCTSMH B )KMBOHM M HEXHMBOH MPUPOJE; AeHCTBUE CHIIBI TPEHUS B MPUPOJIE U TEXHUKE; BIUSHUE aTMOC(PEPHOTO JIaBICHUS
Ha JKMBOM OpraHu3M; IUIaBaHHE PbIO; phluarv B TeJ€ YEJOBEKa; MPU ITOM MEPEBOAMTH IMPAKTHUUECKYIO 3a7auyy B y4eOHYIO, BBIACIATH CYIIECTBEHHBIE
CBOWCTBa/MpU3HAKU (U3NUECKUX SBICHUMN;

OIMCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (U3NUYECKUE SBICHUS, UCTIOIb3Ys (U3NUYECKUE BEIUUMHBI (Macca, 00bEM, INIOTHOCTh BEUIECTBA, BpeMs, yTh,
CKOpOCTb, CpeIHssl CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Tea, CHJla TPeHHUS, aBleHne (TBEPIOTO Tela, )KUIKOCTH, ra3a), BRITAJIKUBAIOIIAs CUIIa,
MeXxaHu4yeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOO(QQUIUEHT MOJE3HOTO NEHCTBUS MEXaHU3MOB, KMHETHYECKas U TMOTEHIHMAJIbHas
SHEprus); Npu ONMUCAHUM MPABUIBHO TPAKTOBATh (DU3MYECKHI CMBICT MCIOJIB3YEMbIX BEIMYMH, UX OOO3HAUYEHUS M €IUHHIBI (U3MUECKUX BEIHYHUH,
HaXOAUTh (JOPMYJIbI, CBSI3BIBAIOLINE JaHHYIO (U3UYECKYIO BETMUHUHY C IPYTMMH BEIMYMHAMHU, CTPOUTH TpaduKU U3y4EHHBIX 3aBUCUMOCTEHN (r3HUecKux
BEJIMYUH;



XapaKTepu30BaTh CBOWCTBA Tell, (pU3MUYecKe SBICHUS U MPOLECCH], NCIOb3Ys MPaBUIa CIOXKEHHUS CHJI (BOJb OIHOW MpsMoi), 3akoH ['yka, 3aKoH
[Tackans, 3akoH ApxuMe/a, IpaBUIO paBHOBECUS pblyara (6J10Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUUECKOW SHEPIHH; IPH 3TOM
JIaBaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MaTEMaTHYECKOE BBIPAKEHHE;

OOBSICHATh (pU3MUECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TeJl, B TOM YUCJIE M B KOHTEKCTE€ CUTyalluil IPAKTHUKOOPHUEHTUPOBAHHOI'O XapakTepa:
BBISBIISITh TIPUYUHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH OOBACHEHHE M3 1—2 JOrMYeCKHX MIaroB ¢ OMOpOi Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3UUECKUX
ABJICHUH, (PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTU;—pellaTh pacyéTHble 3aJaud B 1—2 AeWCTBUSA, UCHOJb3YsS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOILUE
¢u3nueckue BEJWYMHBI: HA OCHOBE aHAJM3a YCJIOBHUS 33/Ja4d 3alMChIBATh KPATKOE YCJIOBUE, MOACTABIATH (DU3MUYECKHE BEIHMYMHBI B (HOPMYIBl U
IPOBOJIUTH PAcy€Thl, HAXOAUTh CIPABOYHbIE JaHHbIE, HEOOXOAWMBIEC JJIsl PELICHMs 3a/ad, OLEHHBATh PEATMCTHUYHOCTh MOJYYEHHOH (U3NYECcKOil
BEJIMYUHBI,

pacrio3HaBaTh IpPOOJEMBbI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIM (U3NYECKUX METOJOB; B ONMCAHUM HCCIEJO0BAaHMS BBIIEIATH IPOBEPsSEMOE
IPENIOJIOKEHNE (TUIIOTE3Y), pa3iuyaTh U MHTEPHPETUPOBATH IOJYYEHHBIM pe3yJabTaT, HaXOAUTh OUIMOKM B XOJI€ OIIbITA, JAENaTh BBIBOABI IIO €rO
pe3yibTaTaM;—IpOBOAUTE OMNbITHl MO HAOIIOAEHUIO (U3UYECKUX SBICHUM WM (PU3MYECKHX CBOMCTB Ted: (OpPMYJIHMPOBATH MpOBEpsieMble Ipej
MIOJIOKEHHUS, COOMPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHHS, 3alTUCHIBATh X0J] OIbITA U (HOPMYIHPOBATH BBIBOKI;

BBINOJIHATh IPSMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, Macchl Tena, 00b&Ma, CUiIbl M TEMIIEPaTyphl C UCIOJIb30BAHUEM AHAIOTOBBIX M LU(POBBIX
npuOOPOB; 3aMMCHIBATH MOKA3aHUSI IPUOOPOB € YUETOM 33JaHHOU a0COTIOTHOM MOTPEITHOCTH U3MEPEHUH;

MIPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (hPU3MYECKON BEJIMYMHBI OT APYrod C MCIOJB30BaHMEM HPSMBIX M3MEPEHUHl (3aBUCUMOCTH IyTH
PaBHOMEPHO JABIDKYIIErocs Tejla OT BPEMEHU JIBU)KEHUS Tela; CHJIbI TPEHUs CKOJBXKEHHS OT Beca Tela, KauecTBa 0OpaOOTKH MOBEPXHOCTEM Ten u
HE3aBUCHUMOCTH CHJIbI TPEHMs OT IUIOLaJU COMPUKOCHOBEHMs TeJl; CHUJIbl YNPYTOCTH OT YAJMHEHHUS NPYXKHUHBI; BBHITAJKUBAIOLIEH CHIBI OT 00BEMa
NOTpYKEHHOW YacTU Tejla M OT IJIOTHOCTH KHJKOCTH, €€ HE3aBUCHMOCTU OT IUIOTHOCTU Tella, OT IIIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO; YCIOBHM
IUTaBaHUS TeJN, YCJIOBUI paBHOBECHs pblyara W OJOKOB); y4acTBOBaTh B IJIAHMPOBAHWM Y4E€OHOIO HMCCIEIOBAaHUS, COOMPATh YCTAHOBKY U BBINOJHSATH
U3MEpEHUS, CIENys IPEIOKEHHOMY IUIaHy, (PUKCHUPOBATh PE3YJIbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH B BUJE MPEUIOKEHHBIX TaOIHII
U rpaUKoB, /1e1aTh BBIBO/BI 110 pe3yabTaTaM UCCIIEIOBAHNUS;

MIPOBOAUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIMUYUH (TIOTHOCThH BEIIECTBA KHUIKOCTU U TBEPJOTO TeJa; CHJIA TPEHUS CKOJIbKEHUS; JaBICHUE
BO3/1yXa; BBITAJIKUBAIOLIAs CUJIA, IEMCTBYIOMIAs HA MOIPYXKEHHOE B JKUIAKOCTh TENO; KOI(PUIIMEHT MOJIE3HOT0 ASUCTBUS MPOCTHIX MEXAHU3MOB), CIIEAys
MPeJI0KEHHOW HHCTPYKIUU: TIPU BBIIOJHEHUH U3MEPEHUI cOOMpPaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIISATH 3HAYEHHE UCKOMOM BEJINYMHBL;

co0Jro1aTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

yKa3bIBaTh MPUHIIUIIBI IEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOLINECS CO Cy/Ibl, OapOMETp, phluar,
MOJIBUKHBINA U HEMOJBMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;



XapaKTepU30BaTh NPUHIMIBI JEHCTBUS HM3YYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOW Ha MX ONUCAHMA (B TOM YMCIE: MOJIINITHHUKY,
YCTPOMCTBO BOJOIIPOBOJIA, TMAPABIMUYECKUI IIpecC, MAaHOMETP, BHICOTOMED, MOPLIHEBOM HACOC, apPEOMETP), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX ()U3MUECKUX
SIBJICHUI U HEOOXOAMMBbIe (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

IIPUBOAUTH MPUMEPH! / HAXOAUTh MH(OPMALMIO O MPUMEpax MPaKTHUECKOI0 HUCHOJIb30BAaHUSA (M3UYECKUX 3HAHUM B IOBCE] HEBHOM JKU3HU JUIA
oOecrieyeHns 6€30MaCHOCTH MPH 0OpaIeHNH ¢ TPUOOPAMHU U TEXHUUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHUS 30POBbS U COOJIIOICHHUSI HOPM 3KOJIOTH YECKOTO
IIOBEJICHUS B OKpYXKaloLIeH cpene;

OCYIIECTBIATH OTOOP MCTOYHUKOB MH(OpMAIMM B CeTH VMHTEpHET B COOTBETCTBUHU C 33JaHHBIM IOWCKOBBIM 3alIPOCOM, HAa OCHOBE HMMEIOLIMXCS
3HaHUH U MyTEM CPaBHEHUs PA3IMUYHBIX HMCTOYHHMKOB BBIACIATH MH(OPMAINIO, KOTOpas ABISETCA HPOTUBOPEUMBOM MIIM MOXKET ObITh HEIOCTOBEPHOI;

HCI0JIb30BaTh IIPH BBIIOJIHEHUHU YYEOHBIX 3aJaHUN HayUYHO-TIONYJISIPHYIO JIUTEPATYpPy PU3NYECKOTO COAEpKAHUS, CIIPABOUHbIE MaTEpPHalIbl, PpECYPCHI
cetu MHTepHeT; Bi1ageTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUChMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE 2—3 MCTOYHHUKOB MH(MOpMAIK (PU3NIECKOTO COJCPKAHUSA, B TOM
yuciae MyOoJMYHO JeNlaTh KpaTKUe COOOLIeHHs O pe3yibTaTax MPOEKTOB MM y4eOHBIX MCCIIEJOBAHUH; MPU 3TOM I'PaMOTHO MCIIOJb30BaTh M3y4yeHHBIN
NOHSATUIHBIN anmapaT Kypca GU3HUKH, COMPOBOXKIATH BBICTYIUICHUE MPE3EHTALINEH;

IIPU BBINIOJHEHUH Y4eOHBIX MPOEKTOB U MCCIEIOBAHUIN paclpeessaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C ITOCTABICHHBIMHU 3a]lauaMu, CJI€UTh
3a BBIIOJIHEHWEM IUIaHA JICHCTBUM, aJIeKBaTHO OIICHMBAaThb COOCTBEHHBIM BKJIAJ B JESATEIBHOCTb TPYIIIBI;, BBICTPAaUBAaTh KOMMYHHMKAaTHBHOE
B3aMMOJICMCTBHE, yUNTBIBAsi MHEHUE OKPYKAIOIIHX.

8 KJIACC

HCIIOJIB30BATh IOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBMYKEHUE aTOMOB U MOJIEKYJI, arpEeraTHBIE COCTOSHUS BELIECTBA, KPUCTAJUIMUYECKHUE U
amop(QHbIe Teja, HACHIIEHHBIH U HEHACBIIICHHBINA Map, BIaXKHOCTh BO3/yXa; TEMIIepaTypa, BHYTPEHHsSI SHEPrusi, TEIUIOBON JBUraTellb; 3JIEMEHTAPHBIN
JJIEKTPUUYECKUHN 3apsl, JIEKTPUYECKOE T10JI€, IPOBOJAHUKHU U JUIICKTPHUKH, IIOCTOSHHBIN 3JIEKTPUYECKHUM TOK, MATHUTHOE T10JIE;

pa3nuyath SBJIEHUS (TEIJIOBOE pacllUpeHue/ckaTve, Terulonepenaya, TEIJIOBOE paBHOBECHE, CMauyMBaHHME, KalWUIApHBIE SBICHMS, HCIapeHue,
KOHJICHCAallKs, MJIaBJIeHNUEe, KpUCTaIn3alus (OTBEpeBaHuE), KUIIEHUE, Terionepeaaya (TerIonpOBOAHOCTb, KOHBEKIINS, U3JIyYE€HUE); AIEKTPpU3alus T,
B3aUMOJICUCTBUE 3apsAJIOB, IEHCTBUSA DIJIEKTPUYECKOrO0 TOKA, KOPOTKOE 3aMBIKaHHME, B3aWMOJCHCTBHE MArHUTOB, JIEHCTBHE MAarHUTHOIO IO HA
MPOBOJAHHMK C TOKOM, AJIEKTPOMAarHWTHAs WHAYKIMS) IO ONHUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIHUX IaHHOE
¢du3uueckoe sBICHUE;

pacro3HaBaTh MpPOSIBIEHUE M3YYEHHBIX (PU3MUECKUX SBICHUH B OKpYXKAlOIIeM MHUpE, B TOM 4YHcie (U3NYECKUe SBICHHUS B TPUPOJE:
MOBEPXHOCTHOE HATSDKEHHE U KANWUISPHBIE SBJICHUS B MPHPOJIE, KPUCTAJUIBI B MpUpoe, u3inydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3HI,
o0Opa3oBaHHe POCHI, TyMaHa, WHEs, CHEra; 3JIEKTPUUECKUE SBIICHUS B aTMOC(eEpe, AMEKTPUUYECTBO KUBBIX OPraHU3MOB; MarHUTHOE Moje 3eMiu, aApeid



IIOJIFOCOB, POJIb MarHUTHOTO MOJIA AJI JKM3HM Ha 3emile, MOJSPHOE CHUSHME; IPU ITOM IEPEBOAMTH IPAKTHUUECKYIO 3a7ady B y4eOHYIO, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3UUECKUX SBICHUM;

OIMCHIBATh M3YYEHHBIE CBOICTBA Tel U (PU3MUECKHUE SBICHUS, UCIOIB3YA (PU3NUECKUE BEIHMUMHBI (TEMIIEpaTypa, BHYTPEHHS SHEPTHUsl, KOJIUYECTBO
TEIUIOTHI, yJIeIbHas TEIJIOEMKOCTb BEIIECTBA, YAEIbHAsl TEIUIOTA IUIABJICHUS, y/elbHas TeIUI0Ta 1apooOpa3oBaHusl, yielbHas TeII0Ta CrOpaHus TOILUIMBA,
KO3 PHUIMEHT MOJE3HOrO NEHCTBHS TEIUIOBOM MAIlMHBI, OTHOCHUTENbHAs BIAXXHOCTh BO31yXa, JJCKTPUYECKHNA 3apsl, CHJIa TOKA, JJIEKTPHUECKOE
HalpsDKeHUe, COPOTUBIICHUE NTPOBOIHUKA, YIICIIBHOE CONPOTUBIICHUE BELIECTBA, PA0OTa U MOILIHOCTh AJIEKTPUUECKOT0 TOKA); IPU OMMCAHUM IPABUIIBHO
TPaKTOBaTh (PM3NYECKUN CMBICT UCIOJIB3YEMbIX BETUYMH, 0003HAUCHUS U €IUHHIBI (PU3NYECKUX BEJIHMYMH, HAXOIUTh (DOPMYJIbI, CBA3BIBAIOIINE J1aH HYIO
(GU3UUECKYIO BEIMUUHY C IPYTMMHU BEJIMYMHAMU, CTPOUTH I'paMKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBICHHUS W IPOLECCHI, HCIONB3Yysd OCHOBHBIC IOJOXECHHUS MOJEKYISIPHO-KUHETUYECKOH TEOpHH
CTPOEHUS BEIIECTBa, NMPUHLMII CYNEPIO3UIMH I0Jiel (Ha KauyecTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH OMa A y4yacTKa LeNH, 3aKOH
Jlxoyns - JleHma, 3aK0H COXpaHEHUs SHEPTHH; IIPU ATOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alTUCHIBATH €0 MATEMaTHYECKOE BBIPAKEHUE,

OOBSICHATh (PU3UYECKHE MPOLIECCHl U CBOMCTBA TeJ, B TOM YHUCJIE M B KOHTEKCTE CUTYalMi MPAaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISABIATH
NPUYHHHO-CJICICTBEHHBIE CBS3M, CTPOUTH OOBACHEHHE M3 | - 2 JOrMYecKHx IaroB ¢ Oomopod Ha | - 2 M3ydeHHBIX CBOWCTBA (PM3UYECKUX SBICHHHU,
(GU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pelarh pacuéTHbIe 3a/1auu B 2 - 3 AeHCTBU, UCIONb3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBaOIME (pU3HUECKUe
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHUS 3a/1a4d 3allMChIBATh KPATKOE yCIOBHE, BBIABISATH HEOCTATOK JTAHHBIX JUIS PEIICHUS 3a/1a4H, BEIOUPATh 3aKOHBI U
(bopMyIbl, HeOOXOAUMBIE JJIs €€ PEeLIeHUs, TPOBOJUTH PACUETHI U CPAaBHUBATH MOJyYCHHOE 3HaUCHHE (PU3NUECKON BETMUNHBI C U3BECTHBIMH JJAHHBIMU;

pacrno3HaBaTh MpOOJEMbI, KOTOpblE MOXXHO pEHIMTh HpH MOMOUIM (PU3MUYECKUX METOOB; HCIOJb3YySl OINUCAHUE MWCCIEIOBAaHUS, BBIICIATH
IIPOBEPSAEMOE NIPEIOJIOKEHNE, OLIEHNBATh IPABWIIBHOCTD MOPSJIKA TPOBEACHUS MCCIEA0BAaHNUS, AETIaTh BbIBOBL;

MIPOBOAMTD OMBITHI IO HAOTIOACHHUIO (PU3NUECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB Tell (KalmWUISPHbIE SBJICHUS, 3aBUCUMOCTh JTaBJICHMS BO3yXa
0T ero o0bema, TeMIepaTypbl; CKOPOCTH Ipoliecca OCTHIBAaHMS/HArpEeBaHUS NpPU H3IYYEHUH OT LBETa M3JIy4YaloIlel/MOrIoIarone MoBEepXHOCTH;
CKOPOCTh HCIApPEHMsI BOABI OT TEMIIEPATYpPbI KUIAKOCTH U IJIOLIAAU €€ MOBEPXHOCTH; JIEKTPU3aLUsl TE€I U B3aUMOJEUCTBUE BJIEKTPUUECKUX 3apsJIOB;
B3aMMOJCMCTBHE MOCTOSIHHBIX MarHUTOB, BU3YaJIM3alisl MATHUTHBIX I1OJIEH MIOCTOSIHHBIX MarHUTOB; AEMCTBHSI MAarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM,
CBOICTBa 3JI€KTPOMAarHUTa, CBOMCTBA AJIEKTPOABUIATENsI OCTOSIHHOIO TOKA): (JOPMYJIMPOBATH MPOBEPSEMbIE MPEANON0KEHUSA, cOOUpaTh YCTAaHOBKY M3
IPEeI0KEHHOT0 000PYA0BaHUS; ONMCHIBATh X0J] ONbITa U (POPMYIUPOBATH BBIBOBI;

BBITIOJIHATE MpPsIMbIE M3MEPEHUs TEeMIIepaTypbl, OTHOCUTEIBHON BJIAXHOCTH BO3/yXa, CHJIbl TOKA, HAIPSHKEHMsI C MCIOJIb30BAaHUEM aHAJIOTOBBIX
nprOOPOB U TaTYMKOB (PU3UUECKUX BETMYUH; CPABHUBATH PE3YJIbTaThl U3MEPEHHN C YUeTOM 3aJJaHHOI aOCOIIOTHOM MOTPeNIHOCTH;

MIPOBOJIUTH HCCIEIOBAHUE 3aBHCUMOCTH OJHOW (pu3Mueckold BEIMUYMHBI OT JPYroil C HCIONb30BaHUEM MpPSIMBIX HM3MEpPEHUH (3aBUCHUMOCTD
COTIPOTUBIICHUS MPOBOJHUKA OT €0 JUIMHBI, TUIOIIAIU MONEPEYHOr0 CEYEHUS U YAETbHOTO CONMPOTHUBIIEHHUS BELIECTBA IPOBOAHMKA; CHUIIbI TOKA, HAYILIETO
yepe3 MPOBOJHHUK, OT HAIPSDKEHHsS Ha MPOBOJHHMKE; MCCIEIOBAHHME IOCIIEI0BATENBHOTO M MapalIeIbHOTO COEJUHEHMM NPOBOJHUKOB): IUIAHUPOBATH



UCCJICIOBAaHKE, COOMPATh YCTAHOBKY U BBIMOHITH U3MEPEHUS, CIIeAys MPEAI0KEHHOMY TUIaHy, (PUKCUPOBATh Pe3ylabTaThl MOTYYEHHONW 3aBHCHMOCTH B
BU/JIE Ta0nuIl U TpaduKOB, AeJIaTh BBIBOABI IO Pe3yJIbTaTaM HCCIIEI0BaHUS;

MIPOBOJNTHh KOCBEHHBIC M3MEpeHUsl (PU3UUECKUX BEMUYHH (yAelbHas TEIJIOEMKOCTh BEIIECTBA, CONMPOTHUBIICHUE MPOBOJHKUKA, pa00Ta M MOITHOCTh
JNEKTPUYECKOTO TOKA): IIAHUPOBATh H3MEPEHHUS, COOMpPATh HKCIHEPUMEHTANbHYIO YCTAHOBKY, CJeaysl MPEAJIOKEHHON HMHCTPYKLHUU, M BBIYUCISATH
3HAUCHUE BEIIMYUHBI,

coOJTro1aTh MpaBuiia TEXHUKH OE30IIaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 00OPYI0BAHHEM;

XapaKTepU30BaTh MPHUHIIUIBI ACHCTBHS HW3YYEHHBIX MPHOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOW HA WX OMHUCAHHS (B TOM YHCIE: CHCTEMa
OTOIUICHHUSI JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMEeTp, BOJBTMETP, CUETUYMK DSICKTPUUECKON JHEPruH, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeNIbHBIC JIEKTPONPUOOPHI (IPUMEPBI), dJEKTPUUCCKHUE MPEAOXPAHUTEIN; IJICKTPOMATHUT, JJICKTPOJIBUTATENIb IMOCTOSHHOTO TOKA), UCHOJB3YS
3HAHUS O CBOWCTBAX (PM3NYECKUX SBICHUI U HE0OX0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIC TEXHUYECKHE YCTPOWCTBA M M3MEPHUTEIbHBIC MPUOOPHI IO CXeMaM M CXEMaTHYHBIM PUCYHKAM (SKUIKOCTHBIA TEPMOMETD,
TEPMOC, TICHUXPOMETP, TUTPOMETP, JIBUraTellb BHYTPEHHEro CrOpaHMs, JJIEKTPOCKON, pEOCTaT); COCTaBIATh CXEMbl DJIIEKTPUYECKHX Lened c
MOCIICI0BATEIHFHBIM U MTAPAJUICIIBHBIM COSTUHECHUEM JJICMEHTOB, pa3lindasi YCIIOBHBIC 0003HAUCHUS SJIEMEHTOB JICKTPHUYCSCKUX ICTICH;

MIPUBOJIUTH TPUMEPBI/HAXOIUTh MHPOPMAIMIO O MpHUMEpax MPaKTUYECKOrO HCIOJb30BaHUSA (DU3MUECKUX 3HAHUN B MOBCEIHEBHOW KU3HU IS
obOecrieueHnss 0€30MaCHOCTH TIpH OOpamieHHMH ¢ TpHOOpaMM W TEXHUYSCKUMHU yCTPOMCTBAMH, COXPAHEHHUS 370POBbS U COONIOJCHHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKaIOIIEH Cpee;

OCYIIECTBIATH TOWUCK wWHpopMamuu (PHU3MYECKOTO COJep)KaHUsl B ceTH VIHTEpHET, Ha OCHOBE WMEIONIUXCS 3HAHUN W MyTéM CpaBHEHUS
JOTIOTHUTEIBHBIX KICTOYHUKOB BBIAEIATH HH(GOPMAIUIO, KOTOpas SIBJISIETCS MPOTUBOPEUYUBOI UITH MOXKET OBITH HEJIOCTOBEPHOIA;

MCIIOJIb30BATh ITPH BBIMOJIHCHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY PU3HUECKOTO COJCPIKAHUS, CIIPABOYHBIC MaTePUAIIbI, PECYPChI
cetu MIHTepHeT; BIafeTh NpUEMaMy KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHusl HHPOPMAIIUU U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBbICE THCHMEHHBIE M KpAaTKHUE YCTHBIE COOOIIeHUs, 0000mas WH(OpMAIMI0O W3 HECKOJbKHMX HCTOYHMKOB (U3MUECKOTO
COJIepKaHusl, B TOM YHCIIe MyOJIMYHO MPEICTABIATh PE3yAbTaThl IPOSKTHON MM HMCCIIEAOBATEIbCKON AEATEeIBbHOCTH; IIPH 3TOM IPaMOTHO HUCIIOJIb30BaTh
W3YYCHHBIN MOHATUIHBIN anmapaT Kypca GU3NKH, COMPOBOKIATH BHICTYIIJICHUE MMPE3CHTAIUCH;

MPU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIENOBaHUI (U3MUYECKUX TMPOIECCOB paclpeleNiaTh OO0sS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/1a4aMH, CIICUTh 32 BBINIOJHEHUEM IUTaHA JEHCTBUH W KOPPEKTHPOBATh €ro, aJIeKBaTHO OICHWBATh COOCTBEHHBIM BKJIAJI B
JEeSTENbHOCTh TPYIIIBL;, BRICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOICHCTBHUE, MIPOSBIISI TOTOBHOCTD pa3peniaTh KOH(IUKTHI.



9 KJIACC

UCIOJIb30BATh MOHATHUA: CUCTEMA OTCUETA, MAaTepUAJIbHAS TOUKA, TPACKTOPHsI, OTHOCUTEIbHOCTh MEXaHUUECKOTO JIBUXKEHHUs, Aedopmanus (ynpyras,
IUTACTHYECKAs), TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTh M IMEPErpy3KH; HEHTP TKECTH; aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH
TBEPJOTO TeJa, PABHOBECHE; MEXaHUYECKUE KOJIEOaHUs U BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPa3BYK; JEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3J€KTPOMArHUTHBIX
BOJTH, CBET, OJIM30PYKOCTh U TATbHO30PKOCTh, CIIEKTPBI UCITYCKaHHA U TIOTJIONICHHUS; anb(da, 6eTa 1 raMMa-u3IIydeHusl, U30TOIIbI, sIepHast JHEPTreTHKaA,

pa3nuyarh sIBIEHUS (paBHOMEPHOE M HEpaBHOMEPHOE MPSAMOJIMHEHHOE [BUKEHHE, PABHOYCKOPEHHOE IpPSIMOJIMHEHHOE ABM)KEHHE, CBOOOIHOE
najieHue TeJ, PaBHOMEPHOE JBIKCHHE IO OKPYXHOCTH, B3aMMOJACWCTBHE TEJ, PEaKTUBHOE ABIDKEHHE, KOJIeOATeNbHOE IBIKEHUE (3aTyXaroliue |
BBIHY)K/JICHHbIE KOoJeOaHMs), Pe30HAHC, BOJIHOBOE JBWKEHHE, OTPak€HHE 3BYKa, NPSIMOJIMHEHHOE pacnpoCTpaHEeHUe, OTPaKEHUE U MPEIOMIICHUE CBETa,
MIOJTHOE BHYTPEHHEE OTPAKEHHE CBETa, Pa3jOKEHHE OeJOro CBeTa B CIEKTP M CIOXKEHHE CIIEKTPAIBLHBIX ILBETOB, JWUCIEPCHUS CBETAa, €CTECTBEHHAS
PaMOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOI0 CIIEKTpa M3JIyuyeHHs ) 110 OIUCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTP UPYIOLIUX
JTaHHOE (PU3MUECKOE SIBIICHHUC;

pacrio3HaBaTh HPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B OKpYXarolleM MUpe (B TOM yuciie (pU3NYECKUE SIBICHUS B MPUPOE: MPUIUBBI U
OTJIMBBI, JBIKEHHE TUIaHeT COJIHEYHOW CHUCTEMBI, PEaKTHBHOE MABIDKEHHE JKUBBIX OPTaHU3MOB, BOCIIPHUSTHE 3BYKOB XKHBOTHBIMH, 3€MIICTpPSCEHHE,
ceificMuUecKkre BOJHBI, IL[yHaMH, 5XO0, I[B€Ta TeJl, ONTHYECKHE SBJICHUS B MpPHUPOJE, OMOIOTHYECKOoe JelcTBUE BHIUMOIO, YIbTpaduoIeTOBOTO MU
PEHTTEHOBCKOTO M3JTYYCHUH; €CTECTBEHHBIN PaJMOAKTUBHBIA (POH, KOCMHUECKUE JIy4d, PaJINOAKTHBHOE M3ITyYCHUE MPUPOIHBIX MHHEPAJIOB; JCHCTBHE
pPaJMOAaKTUBHBIX HW3IydeHUH Ha OpraHu3M 4eJoBeKa), IpU OSTOM MEpPEeBOAMTH IPAKTHUECKYI0 3a7ayy B Y4eOHYIO, BBIIENATH CYIIECTBEHHbIE
CBOMCTBa/MpU3HAKY (PU3NUECKUX SBJICHUM;

OIMCHIBATh M3YyYCHHbIE CBOMCTBA Tel M (PU3MUECKUE SIBICHUS, MCIONb3ys (U3MUECKUE BEJIWYMHBI (CPEeIHSSI M MTHOBEHHAs CKOPOCTb Tejla INpH
HEpaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, IepeMEeICHNE, MyTh, YIIIOBasi CKOPOCTh, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO
naJieHus], Bec Tesa, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHU4ecKas padoTa U MOIIHOCTb, MOTEHIMAIbHAs SHEPIHsl Tela, MOAHATOrO Haj IMOBEPXHOCTHIO
3eMJIH, TOTEHINATIBbHAS YHEPTHS C)KATOW NMPYKUHBI, KHHETUYECKAast YHEPTUs, TIOJTHAST MEXaHIUECKas SHEPTHs, IEPUOJT M YacTOTa KOJICOaHUH, IITHHA BOJIHBL,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTelb HPEIOMIICHHUS Cpelbl); NMPH OMMCAHUU TNPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICIT
UCTIONIB3YEMBIX BEJMYWH, 0003HAUCHHS] W €IWHUIBI (PU3UYECKUX BEIMUYUH, HAXOAUTH (OPMYIIBI, CBS3BIBAIOIIME NAHHYI (U3NYECKYIO BEIUYHHY C
JPYTUMH BEJTMUYMHAMHM, CTPOUTH TPaPUKH N3YUYEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOICTBA Tell, PU3UIECKUE SBICHUS M MPOIIECCHI, HCIIONB3YsI 3aKOH COXPAaHEHUS SHEPTHH, 3aKOH BCEMUPHOTO TSATOTECHUS, IIPHHIINATT
CYNEPIO3UIMK CUJI, IPUHIMIT OTHOCUTENBbHOCTH [ anuies, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEHHs UMITYJIbCA, 3aKOHbI OTPAXKEHUS U MPEIOMJICHUS CBETa,



3aKOHBI COXPAHEHHs 3apsA0BOTO M MAaCCOBOTO YMCEINl MPHU SACPHBIX PEAKIHIX; IPU 3TOM JIaBaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA M 3alUCBIBATh €r0
MaTeMaTHYECKOEe BHIPAKEHUE;

OOBSICHATH (PU3UYECKUE TPOILECCHl U CBOMCTBA TEJ, B TOM YHMCIIE M B KOHTEKCTE CUTYAIMi MPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
INPUYNHHO-CJICJICTBEHHBIE CBSI3U, CTPOMTH OOBSCHEHHE M3 2—3 JIOTMYECKMX IIaroB C OMOPOH Ha 2—3 W3YyYCHHBIX CBOICTBA (PM3MUYECKHUX SIBICHUH,
(U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pemiate pacu€THeIe 3a7a4yd (ONMHMparoIIvecs Ha CUCTeMy M3 2— 3 ypaBHEHMI), WCIIONB3yS 3aKOHBI M ()OPMYIIBI, CBS3bIBAIOIIME (pu3ndeckue
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 33J]auyl 3alHUChIBATh KPATKOE YCIOBUE, BBIABISATH HEJIOCTAIONINE WM U30BITOUHBIC TaHHBIC, BRIOMPATh 3aKOHBI U
(dopMyIIbl, HEOOXOIUMBIE JJISl PELICHUS, TPOBOUTH PACYETHI M OIICHUBATH PEATUCTUYHOCTD MOJTyYEHHOTO 3HAYCHUS (PU3MYECKON BEIMYNHBI;

pacro3HaBaTh HpPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPH MOMOIIM (PU3MYECKMX METOJIOB; HWCIOJIb3Yys OMUCAHWE HCCICOBAHUS, BBIIEIATDH
IpoBEpsieMOe TPENAINOI0KEHUE, OLEHUBATh IPABMIBHOCTh IOPSIKAa IPOBEACHUS HCCICNOBAHUS, JENaTh BBIBOJBI, MHTEPIPETHPOBATH PE3YNIbTAThI
HAOJIIOJICHUH H OIBITOB;

IIPOBOAUTH OIBITHI MO HAOTIONCHNIO (PU3NUECKUX SBICHUH MM (PU3NIECKUX CBOWCTB Teld (M3ydeHHE BTOPOro 3akoHa HploTOHA, 3aKOHA COXpaHEHUS
SHEPTUH; 3aBUCUMOCTH TIEpHOJia KOJIeOaHUI MPYKMHHOTO MasiTHUKa OT MacChl Ipy3a M JKECTKOCTH NPYKUHBI U HE3aBUCHMOCTH OT aMILIUTYIbI MaJIbIX
KoseOaHMii; MPSIMOJMMHEHHOE pAcIpOCTpaHEHHE CBETa, pPAa3JIOKEHHWE Oeoro CcBeTa B CIEKTP; HM3YYEHHE CBOWCTB H300paXEHHS B IIJIOCKOM
3epKajie ¥ CBOMCTB M300pakeHUs TpeaMeTa B coOuparomieil JuH3e; HAOMIO/ICHHE CIUIOIIHBIX M JIMHEHYAThIX CIIEKTPOB M3JITYYEHHS): CaMOCTOSATEIBHO
coOMpaTh YCTaHOBKY M3 N30BITOYHOTO HAOOpa 000py10BaHMSL; OMUCHIBATH X0/ OIbITA U €0 Pe3yNbTaThl, OPMYIUPOBAThH BHIBO/IBI,

MIPOBOJIUTh TP HEOOXOIUMOCTH CEpHUI0 MPSMBIX W3MEPEHUH, OINpENelNsis CpeJHee 3HAa4eHHWE H3MepsIeMOi BeNUYMHBI ((HOKYCHOE pacCTOsIHHE
cobuparonie JIMH3b1); 000CHOBBIBATH BHIOOP CrI0CO0A M3MEPEHHs/M3MEPUTETHLHOI0 PUO0PAa;

MIPOBOJIUTH MCCIIEOBAHUE 3aBHCUMOCTEH (DU3MUYECKMX BEIMYHMH C HMCIIOJIB30BAaHHEM NPSAMBIX M3MEPEHUH (3aBHUCUMOCTH IYTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM JBIKEHHM 0€3 HadaJbHONW CKOPOCTH; Iepuoja KojeOaHUl MaTeMaTH4eCKOro MasTHHKA OT JUIMHBl HUTH; 3aBUCUMOCTH yIJa
OTpPaKEHHsI CBETa OT yIJia TaJeHHsl W yrja MpeJOMJICHHS OT YIila TMaJeHHs): IUIAHUPOBATh HCCIEOBAHUE, CAMOCTOSTENBHO COOMpPATh YCTaHOBKY,
(bUKCUpPOBaTh Pe3yNbTaThl NOTYYEHHONW 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH B BU€ TaOIMIl U IpaUKOB, J1eaTh BBIBOJIBI [0 Pe3yJIbTaTaM UCCIIEI0BaHMS;

MIPOBOJIUTH KOCBEHHBIE M3MEpPEHUS (U3MUECKUX BEIMYUH (CpPEeqHsSsI CKOPOCTh M YCKOPEHHE Tella NP PABHOYCKOPEHHOM JBMKEHUH, YCKOPEHHE
CBOOOJHOIO MaJCHNUs, KECTKOCTh MPYKUHBI, KOOQOUIIMEHT TpPEeHUs] CKOJIbXEHHs, MexaHuyeckas padoTa M MOIIHOCTh, YACTOTA M MEPHOJ] KoJeOaHuit
MaTeMaTHYECKOTO W TMPY)KHHHOTO MAasTHHKOB, ONTHYECKAas CHJA COOMPAOMIEH JMH3BI, PaIHMOaKTHBHBIA (OH): IJIAHUPOBATh M3MEPEHHUS; COOMpATh
SKCHEPUMEHTAIbHYI0 YCTAaHOBKY U BBINOJHATH M3MEPEHMs, Cielysd NMPEeAJOXKEHHONM MHCTPYKUMH; BBIYUCIATh 3HAUEHUE BEJIWYMHBI U aHAJTU3UPOBATh
MOJIy4YEeHHBIE PE3Y/IbTaThl C YUETOM 33JJaHHOM MMOTPEUTHOCTH U3MEPEHUH;

coOJTr0/1aTh MpaBuiia TEXHUKK O€30MaCHOCTH MpU paboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (PU3NYECKUX MOJENel: MaTepuanbHas TOYKa, aOCONIOTHO TBEPJOE TEJNO, TOYEUHBIH HCTOYHHMK CBETa,
Ty, TOHKas JIMH3a, TUITAHETapHAast MOJIENTb aTOMa, HyKJIOHHAsI MOJIeNTb aTOMHOTO SI/1pa;



XapaKTepu30BaTh NPUHLMIBI JEHCTBUSI M3YYEHHBIX IMPUOOPOB U TEXHUYECKHUX YCTPOMCTB C ONOPOW HAa MX ONHUCAHMs (B TOM YHCIE: COUAOMETD,
JATYUKU TOJIOKEHUS, PACCTOSHUSA U YCKOPEHHs, PAKeTa, 3XO0JIOT, OYKH, MEPUCKOI, (poToammapar, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOIN, 103HMETD,
Kamepa Buibcona), UCIonb3yst 3HAHUS O CBOMCTBAX (PM3NYECKUX SIBICHUI U HEOOX0IUMbIE (PH3UUECKUE 3aKOHOMEPHOCTH;

HCIOJIb30BATh CXEMbl U CXEMaTHUYHbIE PUCYHKH HU3YUEHHBIX TEXHMUYECKHX YCTPOWCTB, U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKHX MPOLECCOB
IPY PEUICHUU Y4eOHO-TIPAaKTUUYECKUX 3a/1a4; ONITUYECKUE CXEMBI JJIsl IOCTPOCHUS M300paKEHUH B TNIOCKOM 3€pKajie U COOMPAIOIIEH JINH3E;

IIPUBOANUTH MPUMEPBI/HAXOAUTh MH(DOPMALUMIO O NpUMepax MPAKTUYECKOI'O MCIOJIb30BaHMUS (PU3NYECKUX 3HAHUN B IOBCEIHEBHOW J>KHU3HM IS
oOecrieyeHnss 0e30MacHOCTH MpH OOpameHHH ¢ TNPUOOpaMU M TEXHUYECKMMHU YCTPOWCTBAMH, COXPAaHEHHs 3[0POBbS U COOJIOJCHHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLLEH CPELE;

OCYIIECTBIISATH TIOMCK MHPOPMAUU (HU3NIECKOTO COAEPKaHus B ceTh VIHTepHET, CaMOCTOATENbHO (POPMYIIUPYS IOUCKOBBIN 3aIIPOC, HAXOAUTD Iy TH
OIpeIeNIeHus IOCTOBEPHOCTH MOTY4€HHONH NH(POPMAIIUU Ha OCHOBE UMEIOIINXCSI 3HAHUH U JOIOJIHUTEIbHBIX HCTOYHUKOB;

HCII0JIb30BaTh IIPH BBIITOJIHEHUHU YYEOHBIX 3a/1aHUN HayYHO-TIONYJISIPHYIO JIUTEPATYpPy PU3NYECKOTO COAECpKAHUS, CIIPAaBOUHbIE MaTEpPHaJIbl, PECYPCHI
cetu MHTEpHeT; Bi1ageTh NpuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IpeodpazoBaHus HH(GOPMALMK U3 OJJHOM 3HAKOBOH CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC NMHMCHMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE MH(GOpPMAIMHM M3 HECKOJIBKHUX HMCTOYHHKOB (PH3MUECKOTO COAEpIKaHUS,
nyOJIMYHO MPEACTaBIATh PE3YybTAaThl MIPOESKTHONW MIIM UCCIIEA0BATENIbCKOM 1EeATEbHOCTH; MPU 3TOM IPaMOTHO MCIIOJIb30BaTh M3Y4YEHHBIH MOHATUITHBIN
amrmapar u3y4aeMoro pasjena GU3uKd U COMPOBOXKIATH BHICTYIUICHHE MTPE3CHTAINEH C YIETOM 0COOCHHOCTEH ayIMTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC (68 uacos)

No HaumenoBanue pa3iesnoB U TeM IPOrpamMMbl KonuuectBo DnekTpoHHbIe (ITUGPOBBIE) 00pa30BATEIBHBIE PECYPCHI
n/m aKaJeMHYECKHUX SIBJISIOIIMECS y4eOHO-METOIMYECKUMH MaTeprallaMu
4acos, (MynbTUMEIMUHBIE TPOTPAMMBI, SJIEKTPOHHBIE YUCOHUKHU
OTBOJUMBIX Ha Y 33JJaYHUKH, SJIEKTPOHHBIE OMOINOTEKU, BUPTYaIbHbBIE
OCBOCHHE nabopaTopuu, UTPOBBIE TPOTPAMMBI, KOJUICKIIUU
Ka)XJI0TO pa3ferna 1 (pOBBIX 00pa30BaATEIBHBIX PECYPCOB)
Y TEMBI
Pa3nes 1. ®usuka u eé posib B IO3HAHUM OKPYsKaouero Mmupa (6 1)

1.1. ®u3nka — HaykKa O IpUpoje 2 https://resh.edu.ru/subject/lesson/2603/main/

1.2. du3nYecKre BeITUYUHbI 2 https://resh.edu.ru/subject/lesson/2602/main/

1.3. EcrecTBEHHO - Hay4YHBII METO/ O3HAHUS 2 https://resh.edu.ru/subject/lesson/1526/main/

Pazpen 2. IlepBoHayanbHbIe CBeAeHHS 0 CTPOCHUH BelecTBa (5 4)

2.1. CrpoeHue BeniecTsa 1 https://resh.edu.ru/subject/lesson/1533/main/

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

2.3. ArperaTHble COCTOSIHUSI BEIIECTBA 2 https://resh.edu.ru/subject/lesson/1532/main/

Pa3nen 3. /IBu:xenne u B3anMoaencTeme teda (21 1)

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

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

3.3. Cuna. Bune! cun 14 https://resh.edu.ru/subject/lesson/2756/main/

https://resh.edu.ru/subject/lesson/2973/main/
https://resh.edu.ru/subject/lesson/2600/main/




https://resh.edu.ru/subject/lesson/2599/main/
https://resh.edu.ru/subject/lesson/1536/main/

Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH U ra3oB (21 4)

4.1. [asnenue. Ilepenaya napieHus: TBEPAbBIMU TEJIAMH, 3 https://resh.edu.ru/subject/lesson/2971/main/
YKUJIKOCTSMH U ra3aMu
4.72. JlaBieHune KUIKOCTH 5 https://resh.edu.ru/subject/lesson/2598/main/
https://resh.edu.ru/subject/lesson/1537/main/
https://resh.edu.ru/subject/lesson/1538/main/
4.3. AtmocdepHoe naBieHUE 6 https://resh.edu.ru/subject/lesson/1535/main/
https://resh.edu.ru/subject/lesson/2969/main/
4.4. JlelicTBHE KUJKOCTHU U Ta3a HA MOTPY>KEHHOE B HUX TEJIO 7 https://resh.edu.ru/subject/lesson/2968/main/
https://resh.edu.ru/subject/lesson/2967/main/
Paznen 5. Pabora u MmomHocTs. JHeprus (12 4)
5.1. Pabora 1 MOIITHOCTH 3 https://resh.edu.ru/subject/lesson/2965/main/
5.2. [IpocTeie MexaHU3MBI 5 https://resh.edu.ru/subject/lesson/2963/main/
https://resh.edu.ru/subject/lesson/2962/main/
5.3. MexaHnuueckasi 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/




8 KJIACC (68 uacos)

Ne HaumeHnoBanue pa3enoB M TeM MPOrPaMMBI KomuuecTBo DnexTpoHHbIe (UG POBEIE) 00pa30BATEILHBIE PECYPCHI
I/ aKaJCMHUYCCKUX SIBJISIFOIITUECS y4eOHO-METOIMYECKUMH MaTepruaiaMu

4acoB, (MybTHMEIUHHBIC TPOTPAMMEIL, SJICKTPOHHBIC YUSOHUKH

OTBOJIUMBIX Ha Y 33JIaYHUKH, SJIEKTPOHHBIC OMOJIMOTEKH, BUPTYaIbHBIC
OCBOCHHUE nabopaTropun, UTPOBBIC IPOTPAMMBI, KOJUIEKIIUN
Ka)XJIOTO pas3jena 1M(POBBIX 00Pa30BATEIBHBIX PECYPCOB)
U TEMBI
Paznen 1. TenioBble siBiienus (28 4)

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

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

Pasnen 2. DiekTpuyeckue 1 MarHuTHeole sisjienus (37 1)
2.1. | DnexTpuyeckue 3apsiibl. 3apsyKEHHBIE TENa U UX 7 https://resh.edu.ru/subject/lesson/2983/main/
B3aNMOJICHCTBHE https://resh.edu.ru/subject/lesson/1540/main/
2.2. | IlocTOSIHHBIN 3JIEKTPUUECKHUM TOK 20 https://resh.edu.ru/subject/lesson/2591/main/

https://resh.edu.ru/subject/lesson/2982/main/
https://resh.edu.ru/subject/lesson/3126/main/
https://resh.edu.ru/subject/lesson/2590/main/
https://resh.edu.ru/subject/lesson/2980/main/
https://resh.edu.ru/subject/lesson/3246/main/




https://resh.edu.ru/subject/lesson/298 1/main/
https://resh.edu.ru/subject/lesson/2588/main/

2.3. | MaruuTHbIe SIBIECHUSA 6 https://resh.edu.ru/subject/lesson/2978/main/
https://resh.edu.ru/subject/lesson/1541/main/
2.4. | DAeKTpOMarHuTHas WHIYKIUS 4 https://resh.edu.ru/subject/lesson/3012/main/

https://resh.edu.ru/subject/lesson/3132/main/
https://resh.edu.ru/subject/lesson/301 1/main/
https://resh.edu.ru/subject/lesson/3009/main/

PesepBHoe Bpems (3 1)




9 KJIACC (102 uaca)

No HaumeHnoBanwue pa3esioB ¥ TeM MPOTPaMMBI KomuuectBo DnektpoHHbIe (IU(POBHIE) 00pa3zoBaTEIbHBIC PECYPCHI
/1 aKaJeMHUYECKUX SIBJISIFOIITUECS Y4eOHO-METOIMYECKUMH MaTepruaiaMu
OTBOI;?;EI’X ga | (MyIbTHMEIMAHBIE IIPOrPAMMBI, SJIEKTPOHHBIE yIEOHUKH
OCBOCHME U 331aYHHUKH, JIEKTPOHHBIEC OMOIMOTEKH, BUPTYaJIbHBIC
K&KJI0T0 pasiena 71a00paTOPUH, UTPOBBIC TPOTPAMMBI, KOJUICKIIUH
H TEMEL 1M(POBBIX 00Pa30BATEIBHBIX PECYPCOB)
Paznen 1. Mexannuyeckue siiaenus (40 4)

1.1. MexaHn4deckoe IBUKEHUE U CIIOCOOBI €r0 OIMUCAaHUS 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. BzaumopetictBue Ten 20 https://resh.edu.ru/subject/lesson/2976/main/
https://resh.edu.ru/subject/lesson/1542/main/
https://resh.edu.ru/subject/lesson/3025/main/
https://resh.edu.ru/subject/lesson/3131/main/
https://resh.edu.ru/subject/lesson/3024/main/
https://resh.edu.ru/subject/lesson/1530/main/
https://resh.edu.ru/subject/lesson/2586/main/
https://resh.edu.ru/subject/lesson/3022/main/

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

Pazgen 2. Mexannuyeckue Kosie0anus v BOJHbI (15 v)
2.1. MexaHndeckue KojeOaHus 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.

Mexanuueckne BOJIHBL. 3BYK

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/

Paspnen 3. DaekTpoMarauTHoe I

0J1¢ ¥ 3JICKTPOMarHuTHbIC BOJIHBI (6 1)

3.1.

BHCKTpOMaFHI/ITHOC IIOJIC U BJICKTPOMATrHUTHBIC 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. CBeroBbie siBjieHus (15

)

4.1.

3aKOHBI paclpoCTPaHEHUS 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

https://resh.edu.ru/subject/lesson/3004/main/
https://resh.edu.ru/subject/lesson/3003/main/
https://resh.edu.ru/subject/lesson/3001/main/

4.3.

Paznoxxenue 6enoro cBera B CEKTP

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/




Pa3zgea 5. KBantoBble siBjenus (17 1)

5.1. Hcnyckanue u morjioneHue cBeTa aroMoOM 4 https://resh.edu.ru/subject/lesson/2997/main/
https://resh.edu.ru/subject/lesson/2996/main/
https://resh.edu.ru/subject/lesson/2995/main/

5.2 CtpoeHue aTOMHOTO si1pa 6 https://resh.edu.ru/subject/lesson/2990/main/

5.3. Snepuble peakuu 7 https://resh.edu.ru/subject/lesson/1544/main/
https://resh.edu.ru/subject/lesson/2994/main/

IHoBTOpPUTEIBbHO-0000 a0 MOAYJIb (9 1)
6.1. | IloBTOpeHnue u obGoOmieHue conepkaHus Kypca pusznku 3a 7-9 9 https://resh.edu.ru/subject/lesson/1545/main/

KJ1aCcC

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/
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